5 Decenber 2006 1 BENZOXAZEPI NE COMPOUND Techni ca
Field The present invention relates to a novel
benzoxazepi ne 5 conmpound havi ng squal ene synt hase
inhibitory activity, cholesterol lowering activity
and triglyceride lowering activity, which is usef

for preventing or treating hyperlipema and the%lgﬁmnﬁmr2006
10 Background Art Abnor mal |ncre§se of the
concentration of blood serum |ipids is called
hyperlipidem a or hyperlipema. Blood serumlipids
i ncl ude chol esterol (cholesterol ester, free

chol esterol), phospholdmizdxthesithidsmspipngonyel in
and the 15 |ike), triglyceride (neutral lipid), free

fatty acid, other sterols and the |ike, and

specifically, the increase of cholesterol and

trighhycenidel ikseadclinical issue (COMON DI SEASE

SERI ES No. 19 hyperlipem a, Haruo Nakanmura ed.,

publ i shedl'lon rActsebér 110111991 refytNankedo)no2Q benzoxazepine
Exanpl es of a drug for |owering cholesterol level in

Dl ooloRAet Ul AdTBgs SEhatens dy birecathl g hRicBiv ity

its absorptlon such as Chol estyram ne and Col esti pol
(for® %%(%ﬁfiﬁ@l diPSEr bsed §in UtS. P“d4t€)2§’ Wld&n&ewe“n@l

drugs that. inhibit e A chol ester
ey e ot PR Yol e U B 0O BT 8 rgpe im0
absoggﬁégiaof cholgsEgéoilksuch as 5 Decenber 2006 2

pemia an

10 Background Art

Abnormal increase of the concentration of blocd serum
lipids is called hyvperlipidemia or hyperlipemia. Blood
serum lipids include cholestercl {(cholestercl ester, Ifres
cholesterol), phospholipid {(lecithin, sphingomyelin and the
15 like), triglyceride {nsutrai lipid}, free fatty acid, other
sterols and the like, and specifically, the increase of
cholesterol and zriglyceride is a c<linical issue (COMMON
DISEASE SERIES No.1% hyperlipemia, Haruc Nakamura ed.,
published on Octobker 10, 1991, by Nankodo).
20 Examples of a drug for lowering cholesterol level in
blood include drugs that trap bile acid and inhibit its
absorption such as Cholestyramine and Colestipol (for
example, disclosed in U.S.P. 4,027,009) and drugs that
inhibit acyl coenzyme A cholestercl acyltransferase (ACAT)

25 and suppress intestinal abscrption of cholestercl, such as



Mel i nam de. I n addition, drugs that suppress
chol esterol biosynthesis, such as Lovastatin
(disclosed in U S. P. 4,231,938), Sinvastatin
(disclosed in U S.P. 4,444,784) and Pravastatin
(disclosed in U S. P. 4,346,227) which inhibit 5 5 December 2006
3- hydroxy- 3-net hyl gl utaryl coenzyne A ( HMG CoA)

reductase, are used as nedi camepts. Furthernore, as
triglyceride | owering agents, fibric acid derivatives

such as clofibrate (British Patent No. 860303),

fenofibrate (German Paten: No. 2250327) and the 10

| i keMar enatsiet: .as Imediaament S.dQyt haaot hepphagd chas esterol
conmpounds having inhibitory effect on biosynthesis of

chor esteyolhdyy s, nsibht e aglosgitadteme (synthasel ane U. 5. F.

di scl osed in non-Patent Publications such as Journa

of Mdf &l nale )Chémngepyat 198811 3plos3d, 115U ps 1869 #g7A1;784) and
Expert Opinion on Therapeutic Patents, 1998, wvol.8,

p. 5281 5585 “ 3 Gor'gaRFE° MY €1 falS -Ghedr $£Fy22 Dpogiich inhibit
voI_%O,‘£¢385-400; Bi oorgani ¢ Medi ci nal Chem stry,

220027 Y5190, T PhbTE 4490 Che i Ca” &S Phat Hacédty c arductase:
Bullg}éqh(§90%, o 0. 53-58; Chemcal &

Phar fracettical” B 2002, 20 vol .50, o0.59-65;

Jour nal qﬂgNﬁghﬁkgé' ggeg%%%ﬁ’Cegggg’10¥%k%§§hﬁgiPts’ fibric

p. 4571-4580; an af ent ations suc

1-213288, 3lP: 0221401088, nIBA 2128398200 JRA 4:235820nt wo.
JP-A 3-20226, JP-A 3-68591, JP-A 3-148288, JP-A

9- 0872693 USPr 12333932 USSR 2b626306,-:nUSR;56986%27BP ana  the
0645377, WD 92/15579, 25 WD 93/09115, WD 95/021834, WD

1097/ 10294, 2 MWD 12@Q1£982821 antkr5 Decenber 2006 3

vol . 50
Plregiqn®

On the other hand, as compounds hawving inhibitory
effect cn blosynthesis of choresterol by inhibkiting
sgqualene synthase are disclosed in ncen-Patent Publicatiocons
such as Journal of Medicinal Chemistry, 1988, vol.31,

15 p.1869-1871; Expert Opinion on Therapeutic Patents, 1998,
vel.8, p.521-530; Biccrganic Medicinal Chemistry, 2002,
vol.10, p.385-400; Rioorganic Medicinal Chemistry, 2002,
vol.10, p.401-412; Chemical & Fharmaceutical Bulletin, 2002,
vol.b50, ©.53-58; Chemical & Pharmaceutical Bulletin, 200Z,
20 vol.50, ©.58%-65; Journal of Medicinal Chemistry, 2002,
vol.45, p.4571-4580; and Patent Publications such as JP-A
1-213288, JP-A 2-101088, Jp-A 2-235820, JP-~A 2-235321, JP-A
3-20226, JP-A 3-685%1, JP-A 3-148288, JP-4A 9-087260, USP
5135835, USP 5726306, USP 5698691, EF 0645377, WO 92/15579,

25 WO 932/09115, WO 95/021834, WO 97/10224, WO 2001/98282 and



USP 6537987. Disclosure of Invention It is very

i nportant to control the concentration of 5 blood
serum | ipids properly for preventing or treating

various di seases associated with arteriosclerosis

including ischemc cardiac di seases and cerebralsD ber 2006
infarction. In addition, it is thought that ceember
hypertriglyceridem a induces pancreatic disorder.

When HMG CoA reductase is inhibited 10 with a HVG CoA
reduct ase inhibitor, not only biosynthesis of

chol esterol, but also biosynthesis of other conponents
essemi# ads2@alzi.vi ng organi sm such as ubi qui none,

dolichol and hene A are inhibited, resulting in side
effects of concern. In addition, conbination use of a
triglyceride 15 | owering agent and a statin conpound

i s chintrlaisndiccattednderetidro hepatic toxicity. On the

ot her hand, squal ene synthase is an enzyne

parti ci paTt‘q ng ArEniesseritallosragerof e concentration of
chol esterol biosynthesis p athm%y This enzyne
cata?V%é%5*¥%ﬂhé%P%%Sd9ﬂ%¥¥%étl8ﬁ BF ST 900" @EuFé§a6fng

farnes pyrophosphate to form squal ene. _Under su
i1 Ot Ao 6 FoBR= By a7 né bhoSEr: LASENERaR §actuding
to prOV|de 2 .conpoun mhlch IS safer and h nor e

?cqem ges and ebhral arctlon In
pot en id Iomerlng Ac |V|ty stch~as squale

Syntgﬁgﬁ 1d}h|QEtngtﬁ&&§%ﬁ3Q%aQCp?hg§{fqéﬁydé%¥% gg %ﬁduces

act|V|ty afd triglyceride Towering activity,

s Sphecenher: 24008,q4r Usefldn apcacds UgediQfe Jaevent hghited
or treating hyperlipem a.

10 with a HMG-CoA reductase inhibitcr, nct only bicsynthesis
of chelesterol, but also biosynthesis of other components
essential to living organism such as ubigquincne, dolichol
and heme A are inhibited, resulting in side effects cf
concern. In addition, combinaticn use of a triglyceride

15 lowering agent and a statin compound is contraindicated due
to hepatic toxigity. ©On the other hand, sgualene synthase
is an enzyme participating in an essential stage of the
cholesterol bicsynthesis pathway. This enzyme catalyzes
reductive dimerization of two molecules of farnesyl

20 pyrophosphate te form squalene.

Under such circumstances, an object of the present
inventicn is to provide a compcound which is safer and has
more potent i1ipid lowering activity such as squalens
synthase inhibitory activity (chclestercl lowering

25 activity) and triglyceride lcowering activity, and thus is



n

10

15

The present inventors intensively studied and, as a

result, for the first tinme, synthesized a

4, 1- benzoxazepi ne conpound characterized by a

chem cal structure having a 5 particul ar substituent

at the 3-position and found that this conpound
unexpectedly excell ent pharmaceutical effects sggﬁmggﬂwr2006
lipid | owering effect based on i%s uni que chem ca
structure, has high delivery in transference to a

target organ and has a w de safety margin, which

resulted 10 in conpletion of the present invention.

That uksfut hes pr esent fEAVeRL IO iR atesrttind v riipemia.
conmpound represented by the formula [1]: 3 X a Al N

X1bA 2X3ArhdR pr asher ehnetidgs AraresikBly Bseathed and, as a
represent an optionally 15 substituted benzene ring,

ri ngr&snbpr esenttsicaniopt i oed | pyntbesheed substlituthedxazepine
aromatic ring, RL represents a |ower alkyl group

opt i BAAFPPYNG HBSRCGEEdZ Wty an chptilonal $yrusubst inkated a
hydroxyl group, X1  represents a bond or 5 Decenber

200625 optiagna Py tstpstt tift ddid owepsarkyh exiel Heppd that
represents a bond or ogiionally substituted | ower

al kyléne, “SP°Vepreset S*REBortY SH°of ou'5-phaggaceutical
gfegeiﬁq%%iﬁ%%%gg g%iag%u%g&%ﬁg%;g¥fggpsgéé§}%glits unigue
chemical structure, has high delivery in transference to a
target corgan and has a wide safety margin, which resulted
in completion of the present invention.
That is, the present inventicn relates to:

f

(1) a compound represented by the formula ({1]:

0 X1a
/\{@ SR
N X'y
IJQ1 0

wherein ring A and ring B each represent an opticnally
substituted benzene ring, ring C represents an opLbionally
further substituted arcmatic ring, R' represents a lower
alkyl group optionally substituted with an optionally

substituted hydroxyl group, X'® represents a bond or
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5 represents an optionally esterified or am dated

carboxyl group, or a salt thereof; (2) the conpound
according to the above (1), wherein Xib is a bond and

Y is an optionally esterified carboxyl group; (3) the
conpound according to the above (1), wherein rin 10

isng benzene ring substituted with hal ogen aton(%ﬂﬁxe”ﬁwr2006
(4) the compound according to the above (1), wherein

ring B is a benzene ring substituted with | ower

al koxy group(s); (5) the conmpound according to the

above (1), wherein ring C is an optionally further

substp t idred 1R0BABYEL £ 6t & OMALC 1R heter oeycld C-dddhs a
(6) the conmpound according to the above (1), wherein

ri nge®d icer apraphhonal ybfdirther substiiutedrhbenzene

ring; (7) the conpound according to the above (1),

wher eiprasemg sCa bsndn -opt iconalsky klrtdrerssubst htwged or an
aromatic ring having 20 no hydrogen atomthat nay be
deprotloraredy €8Yystheuicohpooad satcbydinguibont hecappvend Y
(1), wherein Xla is Cl1_3 alkylene; (9) the conpound
accor iy 6 5t A abovea' {4y, ajheref heXor snigapeddeapsoxyl
(10) the conpound. according to the above (1), wherein

X3 i%r%jpDeé)énﬁeFa%‘Bo%he%eOé%_4 al kyl ene; (11) the

For i a 11 CPBCREE FOrTmI e fl A o etove (17, wlerein x* 5o

a bond and Y is an optiocnally esterified carboxyl group;

(3) the compound according to the above (1), wherein ring A
is a benzene ring substituted with halogen atomi{s);

{4) the compound according tc the above (1), wherein ring B
is a benzene ring substituted with lower alkoxy group(s);
{5) the compound according to the above (1), wherein ring C
is an opticnally further substituted monocyclic aromatic
heterocyclic ring;

(6) the compound according to the above (1), wherein ring C
is an optionally further substituted benzene ring;

(/) the compound according tc the above (1), wherein ring C
is an opticnally further substituted arcmatic ring having
no hydrogen atom that may be deprotonated;

(8) the compound according to the above (1), wharein X' is
Ci1 3 alkylene;

(9] the compound according to the above (1), wherein ¥° is

a bond;

(10) the compound according to the above (1), wherein ¥° is



\' I CNX b~X~X3~-Y 11 0 5 wherein respective synbols

are as defined in the above (1); (12)
3-(2-{3-[(3R,5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-

(3- hydr oxy- 2, 2-di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydr

o_

4, 1- benzoxazepi n- 3-yl | propyl } - 1, 3- t hi azol - 5- yI ) prdpicgaber 2006
ic acid,

3-(2-{2-1 (3R 5S) - 7- chl or 0- 5- (2, 3- di met hoxyphenyl -1 10

(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl]ethyl }-1, 3-thiazol-4-yl)propionic

aci d,c,.pralxySade ;t her eof ;

(13)3-(2-{[ (3R 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 1-

(3- {11) the compound according to the above (1), wherein the
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

,1- M»rmula [I] is the formula [Ia]:

benzoxazepi n-3-yl ] met hyl } - 1, 3- oxazol - 5-yl ) propi oni c

aci d,
2-(2-{[ (3R
utyl -
oxo-1, 2, 3, 5- rap dro- 4, 1- benzoxazepin-3-yl ] nmethyl }-1
, 3- oxazol -5-ytyacetic aC|d or a salt thereof; 5
Decenber 2006 |7 (14)

5-(3-{[ (3R, 5S)-l-chl oro- S- (2, 3-di met hoxyphenyl )-1- (2,

| oro-5-(2, 3-di met hoxyphenyl ) -1-i sob

2-di ne oxogyl3 2, 3, 5-t et rahydro-4, 1-
benzokaz thyx / oxadiazoI-S-yI)pentano
ic

5- ( 3- - 7-chf or o- 5- 'nqu,o.%% enyY)-1-(3 5
hydr oxy- Z, 2- di propyl ) =2=0x0-X X'et rahydro-4

, 1-
benzoxazepln SF&I]nEthI} 1, 2, 4- oxadi azol - 5-yl ) pent ano
ic acid,

5’!5 (BWGEQé?nS]?% &eég’ﬁ?é:eéﬁ?ﬁél% %r@' et B¥£Pﬁ&@yjl_r) tz]e above (1}

| oro-5 di met hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0' (12) 3-(2-{3~[(3R,58)=-7~chloro-5-(2,3-dimethoxyphenyl)-1-

{3-hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-
4,l-benzoxazepin-3-yl]propyl}-1,3-thiazol-5~yl)propionic

acid, 3-(2-{2-[{(3R,58)~-7~chloro-5-(2,3-dimethoxyphenyl)-1-

10 (2, 2-dimethylpropyl)-2-oxo~1,2, 3, 5-tetrahydro-4, 1-

15

benzoxazepin-3-yl]lethyl}-1, 3-thiazol~4-yl}propionic acid,
or a salt thereof;

{13)3{2-{ [ (3R, 58)-7-chloro-5-(2, 3~dimethokyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)})-2-cxo-1,2, 3, b-tetrahydro-4,1-
benzoxazepin-3-yllmethyl}-1,3-oxazol-5-yl)propionic acid,
2<{2-{[ (3R, 538)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-iscbutyl-2-~
oxo-1,2,3,5~-tetrahydro-4, 1-benzoxazepin-3-yljmethyl}-1,3-

oxazol-5-yl)acetic acid, or a salt thereof;



4, 1-benzoxazepin-3-yl]nethyl}-1, 2, 4-oxadi azol -5 10
yl )pentanoic acid, or a salt thereof; (15) a prodrug
of the conpound according to the above (1); (16) a
medi ci ne conprising the conpound according to the
above (1) or a prodrug thereof; (17) a nedicine
conprising a conbination of the conpound 15 accgga¥ﬁﬁmer2006
to the above (1) or a prodrug thereof and a
chol esterol |owering agent; (18) the nedicine
according to the above (16) or (17), which is a
squal ene synthase inhibitor; (19) the nedicine
accordingst o34 e sabove- (16)1 o -EL1p, 3- A0 MU SN Pheng 1) -1 -
triglyceride | owering agent; (20) the nedicine
accor di agdtroe=ttthd pabove) {16)xwrl, 1 72) 5-tahiahyds:-a, [1i-pi d
| owering agent; (21) the nedicine according to the
abovee(ieyamrpi(nt2yylindtichl i-sl.an fageadidorl grevépenhgnoic
or treating hyperlipema; 25 (22) the nedicine
accordifig Digﬂé éBo@% (ﬁfﬂhhﬂf06§7)2 5-Heeeivery rPe0B L) -

8 which is a high density Ilpoproteln chol estero

DI evepifdﬁ?}é%a%'lznﬁllgﬁéﬁt’lpl(%l a pPES@e%52'f%r5 ﬁreéﬁéf“i‘/ﬁéoa‘l 1-

gonpggggo£§§g5¥%e y?]ggthy %rnuoxaL Jol 5- yl\éegt§%01c
acid, 5-{3-{[{(3R,58)~-1-{3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-1{2, 3-dimethoxyphenyl}-2-oxo-1,2, 3, 5-tetrahydro-
4, l-benzoxazepin-3-yllmethyl}-1,2, d-oxadiazol-5-

10 ylipentanoic acid, or a salt thereor;

(15) & prodrug cf the compound according to the above (1);

{16} a medicine comprising the compound according to the

above (1) or a prodrug thereof;

(17) a medicine comprising a combinaticn of the compound

15 according to the above (1} or a prodrug therecf and a

cholesterol lowering agent;

(18} the medicine according to the above (16) or (17},

which i1s 2 sgualens synthase inhibitor;

(19) the medicine according to the above (16) or {17),

20 which is a triglyceride lowering agent;

{20} the medicine according to the above (16) or (17),

which is a lipid lowering agent:

{21} the medicine according to the above (16) or (17),

which is an agent for preventing or treating hyperlipemia;

25 (22) the medicine azccording to the above (16} or (17),



10

N X, b~X~X3~Y R, 0 5 wherein ring C represents an
optionally further substituted aromatic heterocyclic

ring and other synbols are as defined in the above

(1), or a salt thereof, which conprises reacting a
conmpound represented by the formula: IB O ,a a L Xz

10 R, 0 wherein Z represents a functional group Srﬁme"ﬁmr2006
i nvol ved in an 5 Decenber 2006 ) aromatic

heterocyclic ring form ng reaction and other synbols

are as defined in the above (1), or a salt thereof,

Wi th a conpound represented by the fornul a:

Z-X X3, ¥ Bivhedeidi & 1rneppesests adiungtironalevel
group involved in an aromatic heterocyclic ring

f or it ngvaeact kganand ot her synbols are as defined in

the above (1), or a salt thereof; (24) a nethod of

i nhi bi1)i g rsguakentosyntdrase npnaacompmmld rephiechnted by the
conprises adm ni stering an effective anount of the 10
conpburdilacddf ding to the above (1) or a prodrug

thereof to said mammal; (25) a nethod of |owering
triglycerideA®vel in a manmmal, which conprises

adm ni steri rrg Ban ef f ec-i ve anmount of the

=

o 0 X1a
2
i >\ X Y
N"\g/ XN
IlQI 0

wherein ring C’ represents an opticnally further

substituted aromatic heterocyclic ring and other symbols
are as defined in the above (1), or a salt thereof, which

comprises reacting a compound represented by the formula:

0 1
.

N

!
R1 0

wherein Z° represents a functiconal greoup involved in an
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conpound according to the above (1) or a prodrug
thereof to 15 said mammal; (26) a nethod of |owering
lipid level in a mamal, which conprises

adm ni stering an effective amobunt of the conmpound
according to the above (1) or a prodrug thereof t

said mammal; 20 (27) a nethod of preventing or 5 December 2006
treating hyperlipema in a nmanmal, which conprises

adm ni stering an effective anmount of the conpound
according to the above (1) or a prodrug thereof to

said mammal ; (28) a nethod of elevating high density

| i poprot®iit HeDecenberi2006g ¥Orochobestzrialon ewel ckhea
mammal , whi ch conprises admnistering an effective
anoupy™iefle kerec oapdahtnat car ditrgabevet he) above E2)torhereotr,
a prodrug thereof to said manmal ; (29% use of the

conpbtnd acCEPalRg Foertreerdisev ey ( e orod s ipr odr ug

for nufacturZ of a squal ene synthase inhibitor;

(30) zuse qf/;ﬁ cggﬁbund according to the above (1) or

a prodr the?éx for manufacture of a triglyceride

| onering agent; (31) use of the conpound according to

the Q@QM§%£%% 9£p§%fé%§sp%°?E%gE§QEJFQ%FE%riH@QP&Q?HPr%n

of a lipi wering agent; use the conpoun

aCCO££%ﬁ§kﬂdJh%@@r@@?&f&éJQiAE'f@rm?ﬁ&dfégbéﬂg%rﬁﬂﬁ,EQﬁer

manuf acture of an agent for ‘preventing or treating
hypeglipens a;re( 33) auisenf itthenconpornd BCCediaNgal® chereot;

the above (1) or a
{24) a method of inhibiting sgualene synthase in a mammal,
which comprises administering an effective amount of the
compound according to the above {1) or a prodrug thersof to
sald mammal;
(25) a method of lowering triglyceride level in a mammal,
which comprises administering an effective amount of the
compound according to the above (1) or a prodrug thereof to
said mammal;
(26) a method of lowering lipid level in a mammal, which
comprises administering an effective amount of the compound
according to the above (1) or a prodrug thereof to said
mammal;
(27) a methed of preventing or treating hyperlipemia in a
mammal, which comprises administering an effective amount
of the compound acceording to the above (1) or a prodrug

thereof to sald mammal;

{28} a method of elevating high density lipoprotein-



15 prodrug thereof for manufacture of a high density

| i poprotein-chol esterol |evel elevating agent; and the

|ike. Detailed Explanation of the Invention The

subsni tuent of the "optionally substituted benzene 20

ring" represented by ring A includes hal ogen (e.

fluorine, chlorine, bronine, iodine), an option%ﬂ??ﬁnﬁmr2006
substituted | ower alkyl group having 1 to 4 carbon

atons (e.g. nethyl, ethyl, propyl, butyl, tert-butyl

etc.), an optionally substituted |ower al koxy group

having 1 to 4 carbon atons (e.g. nethoxy, 25 ethoxy,

pr opokyledtsopriopexy; butoxpmrizert whitloxyoreit.ces a 5

Decenber 2006 11 hydroxyl group, a nitro group and
cyanadmilnes tramggAzmayt L dahierel atmouBt pf effer albimpolintioa@cording
of these substituents. The adjacent substituents of

t heskc substdtayent's) nay becncaken thegerhero tsgiffommuaal ;

ring. The substituent of the optionally 5 substituted

| owef” Al KIAS GfolpehaviRiyir BeArearBor’ ditthsbere the or a

optionally substituted | ower_ al koxy group having 1 to

"4 clf BUn t'its "PRET tided hattodef e o1° G PrRE, thibitors

10

chlorine, bromnpe, iodine), and.1 to 3 substituen

may BT SSD5er oHa Sl FERBT e Bosi i D orHE 1 hg®
Al I ' bst.i t.ut.-ed _w.t.h

el o3en e ctepe Pl HERAS DT B IS ISR bE Lovering
substitMted with a chlorine atom The ring Ais

preferably a benzene ring represented by the fornula:
W 15 wherngicn oW E8Rr €58 51A shakegen; at OMHL aGove (1) or a

fluorine,
prodrug thereof for manufacture of a lipid lowering agent;
{32) use of the compound according to the above (1) or a
prodrug thereof for manufacture of an agent for preventing

or treating hyperlipemia;

(33) use of the compound according tc the above (1) or a

15 prodrug therecf for manufacturs of a high density

20

25

lipoprotein-cholestercl level elevating agent; and the like.

Cetailed Explanation of the Invention

The substituent of the “Yoptionally substituted benzene
ring” represented by ring A includes halogen (e.g. fluorine,
chlcrine, bromine, iodine), an opticnally substituted lower
alkyl group having 1 to 4 carbon atoms (e.g. methyl, ethvyl,
propyl, butyi, tert-butyl etc.), an optionally substituted
lower alkoxy group having 1 to 4 carbon atoms (e.g. methoxy,

ethoxy, preopexy, isopropoxy, butoxy, tert-butoxy etc.), a
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chlorine, bromne, iodine) and inter alia, Wis

preferably a chlorine atom The substituent of the
"optionally substituted benzene ring" represented by

ring B includes the sane nunber of the 20 sanme groups

as those exenplified above as the substituent of e
"optionally substituted benzene ring" representea&g§WHMH2006
ring A, The ring Bis preferably g benzene ring

substituted with a | ower al koxy group having 1 to 4

carbon 5 Decenber 2006 12 atons, and inter alia,
preferably a benzene ring represented by the fornul a:

\ 2ahy¢r@GR Riyraher ek mRex anduR2anépresent The ring A may

i ndependently a hydrogen atom 5 or a |ower alkyl

gr ouprtravi iy .t brafemrtblon latteng ¢&. ghesaretdpplt iterhys; The
propyl, butyl etc,) and particularly preferably R a

and RO EE BOPRTREERYIS GifodpsseTheD @ brt’ite FieNgbef taken
the "optionally further, substituted aromatic ring"

repr%gg

t .

ted by FPRAY € 1rd-udéss 18Pant ddtmtdc the optionally
hydrqlng %_%in anQ aromatic_heteracyclic ring.

The %ﬁ%&h%ig Rydr? aﬁagﬁﬁrﬁﬁﬁupngfﬁﬂ%%,lf%ﬁ'4¢§§ﬁgg8,atoms or
a benzene, i g, 2 ngphthalene,nlng and the like, and, ;
preferred is a % nzene ring. +ﬁe arona |c(%etgrocyc??c

ring@éﬂﬂﬁ% %E%H@tiﬁcfﬁgégw%ﬁﬁ%bgﬁ Eéﬂ@.‘%ldé?ine, chlorine,
"optionally 15 further substituted aronmatic

het es.aeyield, C iblinge) | eplcesented sbysfiNgles) mkRchudes,

for exanple, an aromatic heterocyclic
optiocnal substitutable positicns. The ring A is preferably
a benzene ring substituted with halogen atoms, etc., more
preferably a benzene ring substituted with a chlorins atom.

The ring A is preferably a benzene ring represented by ths

formula:

]

wherein W represents a halogen atom (e.g. flucrine,
chlorine, bromine, iodine) and inter alia, W is preferably
a chlorine atom.

The substituent of the “optionally substituted benzene
ring” represented by ring B includes the same number cf the
same2 groups as those exemplified above as the substituent
of the “optionally substituted benzene ring” represented by
ring A. The ring B is preferably a benzene ring

substituted with a lower alkoxy group having 1 to 4 carbon




ring containing at |east one (preferably 1 to 4, nore
preferably 1 to 2) of 1 to 3 kinds (preferably 1 or 2
ki nds) of heteroatons selected froman oxygen atom a
20 sulfur atom a nitrogen atomand the |Iike, as atons
constituting the ring system(ring atons). 5 Dec er
2006 13 The aromatic heterocyclic ring includesgggc?BMﬂ2006
6- menbered nonocyclic aromatic heterocyclic rings
such as furan, thiophene, pyrrole, oxazole,
I soxazol e, thiazole, isothiazole, imdazole,
pyrazole, 1,2, 3-oxadiazole, 1,2,4 5 oxadi azol e,
1, 3, #-xndiaazol ercf urBZzaN pris2r3ct hi adiazehe, ring
1, 2,4-thi adi azol e, 1,3, 4-thiadiazole, 1,2,3-triazol e,
1, 2, 4efndsanoke, bt etitaazalreulpyri di ne, pyri dazi ne,
pyrimdine, pyrazine, triazine and the like; 8- to
12-nmenbered fuseg, aromatic heterocyclic rings such as
benzof uran, 1A)Rsobenzofuran, benzo[ b]thi ophene,
i ndolfg o ndol e, 1H indazol e, benzi m dazol e,
1, 2- benzi soxazol e, benzotriazol e,
1, 25benzi sot hi azol e, 1H benzotri azol e,
qui nol I'Re, iscpﬂ?%oline, ci nnol i ne, qui nazoli ne,
qui noxal{i ne, phthal azi ne, naphthyridi ne, 15 puri ne,
pteri di ne, carbazole, a-carboline, O-carboline, y-
carbol i ne, acridine, phenoxazine, phenothiazine,
phe ' ph Xatehi i i a
henanthe, dines anananthr ol The. A RaGrr 5 e, hydrogen aten
sPYrral of 102=b] pYEi dagifng, npyEazol ofd. 5 AalP¥h dEHes (e.g.
i mdazo[ 1, 2-a] pyri dine, imdazo[1,5-a]pyridine, 20
ilm'zdr?‘ra?c(h[yl,,zebﬂwpyf igagine, pui,dazef 1, 2oa] pykt ihdi ey
preferably R™ and R™ are both methyl groups.

The aromatic ring of the “optionally further

substituted aromatic ring” represented by ring C includes

10 an aromatic hydrocarbon ring and an aromatic heteroccyclic
ring. The arcmatic hydrocarbon ring includes, for example,
a benzene ring, a naphthalene ring and the like, and
preferred is a benzene ring. The aromatic heterocyclic
ring {(the arcomatic heterocyclic ring of the “opticnally

15 further substituted aromatic heterccyclic ring” represented
by ring C’) includes, for example, an aromatic heterocyclic
ring containing at least one (preferably 1 to 4, more
preferably 1 to 2) of 1 to 3 kinds (preferably 1 or 2
kinds) of hetercatoms selected from an oxygen atom, a

20 sulfur atom, a nitrogen atom and the like, as atoms

constituting the ring system {ring atoms).




triazol o[ 4, 3-a] pyri di ne,

1,2,4-triazol o[ 4, 3-b] pyridazine and the like
(preferably a heterocyclic ring in which the

af orenenti oned 5- to 6-nenbered nonocyclic aromatic
heterocyclic ring is fused wth a benzene ring, a

25 heterocyclic ring in which the sane or differghecember2006
two of the 5 Decenber 2006 14 afprenmentioned 5- to

6- menbered nonocyclic aromatic heterocyclic rings are
fused, nore preferably a heterocyclic ring in which

the af orenentioned 5- to 6- nenbered nonocyclic

aromat i ¢ Thet erooyci¢chetiqmpdyslfivsednd wdlnudesbénrzenesc-
ring) and the like. The ring Cis preferably a

nonoeyretd ecargmati el i hetemesyicl heteragycll berzenespihgas
or the like, and inter alia, preferred is a

5- neﬁ%%ﬁ%quﬁéﬁ68§6?{cp¥ﬁﬁﬂﬁﬁ| ¢xapeter otyetdz® e nghéaenl e,
as pyrazole, imdazole, thiazole, 10 oxazol e,

| SoxaFOIE A 7P 15, 41 BKAHT B0l €Y 28] 8 okaith-HZ G176 1670 Ehel s 2 4
I k b .
havi Wi A Foar ogen: A ORTHA ey ‘D6 HEkr ovenar GHLBr a7 e
ar ometi o rifida, A8YL00 o, ydrogen. 3t om Lhal e,

deprotonate aron"ti ¢ fing havi’ng 'nd "hydrogen
atonitfuﬂ ﬂP@ézB@e,d@é%fEéHkﬁie%yr§d95§feg§f¥éa£[% yrimidine,
aromati'c ring having no hydrogen atomthat may

deprofanated ikpchudes, add th%ddlﬂkleQHBI Ot@nlzaﬁr@%tekgd fused
ring originally having no hydrogen atomthat may be

depr ot @natied hee cgocPenzene nasnguch hi azed e, 2@ a0xazol e,
i soxazol e, 1,2, 4-oxadi azol e, 1, 3, 4-oxadi azol e

10 iscbenzofuran, benzo{b]thiophene, indole, iscindecle, 1H-
indazole, benzimidazole, benzoxazole, 1,2-benzisoxazole,
benzothiazele, benzopyrane, 1,2-benzisothiazcle, 1H-
benzotriazele, quinoline, iscquincline, cinnoline,
quinazoline, quinoxaline, phthalazine, naphthyridine,

15 purine, pteridine, carbazole, a-carboline, P-carboline, y-
carboline, acridine, phenoxazine, phencthiazine, phenazine,
phenoxathiine, thianthrene, phenanthridine, phenanthroline,
inaeolizine, pyrrololl,Z-blpyridazine, pyrazelcl[l, 5-
alpyridine, imidazo[l,2-alpyridine, imidazo{l,5-alpyridine,

20 imidazol[l, 2-k]pyridazine, imidazo[l,Z-alpyrimidine, 1,2,4-
triazolol[4,3-alpyridine, 1,2,4-triazolof{4,3-blpyridazine
and the like {preferably a heterocyclic ring in which the
aforementioned 5- to 6-membered monocyclic aromatic

heterocyclic ring is fused with a benzens ring, or a

25 heterocyclic ring in which the same or different two of the
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etc.), an aromatic ring in which a hydrogen atom t hat
may be deprotonated is substituted (e.g. pyrrole,
pyrazol e, imdazole etc. whose hydrogen atom on the
ring-constituting nitrogen atomis substituted or
which is bound to X 25 or/and X' r via the D ber 2006
ring-constituting nitrogen atom). 5 December 2008 Defgmber
The substituent, which the aromatjc ring of the

"optionally further substituted aromatic ring"

represented by ring C may have, includes (i) a

carboxyl group optionally esterified with an

opt i enatdnerhal-oganat edo Gl-nmralrkyl m@hOP- 10l @ omatic
optionally hal ogenated C6-,c aryl-Cl_9 al kyl group

(e. ghenetdiyptcliet hyhgs propyyseidsopsopybretbiutally a

tert-butyl, phenyl, benzyl etc.), (ii) a phosphoric

aci dhegroupycopei onad | yn orieh ohedi £ substritigined Wit ho 6-
optlonally hal ogenated C1_6 al kyl (e.g. methyl,

et hyIlfIem 5o PR oc 1011 & opripyl ¢ hemrwychﬂstom}wl Ls fused
n-pentyl, isopentyl, neopentyl hexyl etc.) or C 7

al kafto d&ﬁ*%%eégaFk%$ Sich ths Laket oxymet hyl or

pi val oyl met.h Ifonlc acid_group, (ivV)

a sul fona Eﬂéiﬁgoﬁpl%3#35ﬁﬁﬁ %ysﬁbg???QKQ%}qwﬁFﬁmaBHC

t | t ed
oht 1 Snari R RIFRR o Eas S0 My T RSy gpduber
(e. galﬂ?ﬁ@%%fe?&@ﬂlls‘ynpﬁ%h§ek§8 %ﬁ%@gﬁlQ%tgkbmatlc

tert-butyl, benzyl etc group and a

SU|fﬁ@%ﬁﬂﬂpﬂ&ﬁQHprlM€|§Jbﬂn@% B?ra@@ﬁé(”E%ﬂdﬁz§§93ttﬂfgf%he,
with an optionally alogenated C1 al kyl group (e.g.

met hytszqathyk sopsopyd, et e. ﬁroﬁﬂﬁiaﬂi&Q canbamyldiazole or
group, (vii) a phenyl group optlonally
the like.

Although the ring C may be an aromatic ring having a
hydrogen atom that may be deprotonated or an arcmatic ring
having no hydrogen atom that may be deprotonated, an
aromatic ring having no hydrogen atom that may be
deprotonated is preferred. The aromatic ring having no
hydrogen atom that may be deprotonated includes, in
addition to an aromatic ring originally having no hydrogen
atom that may be deprotcnated (e.g. benzene ring, thiazecle,
oxazole, isoxazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole
etc.), an aromatic ring in which a hydrogen atom that may
be deprotonated is substituted {e.g. pyrrole, pyrazole,
imidazole etec. whose hydrogen atom on the ring-constituting

nitregen atom is substituted or which is bound to X'

or/and X* via the ring-constituting nitrocgen atom).



substituted wth 1 to 5 substituents [e.g. hydroxyl
group, chlorine, fluorine, am nosul fonyl group, am no
group optionally substituted with C, _3 al kyl croup
(e.g. methyl, ethyl, propyl etc.)] and optionally
bound to the aromatic 25 ring via 0 or S, (viii)_an
ami no group optionally mono- or 5 Decenber 2006 5%@°ﬂnh52006
di -substituted with an optionaIH% hal ogenated Cl1_3
al kyl group (e.g. nmethyl, ethyl.” propyl etc.), (ix) a
cyclic amno group optionally substituted with 1 to 3
ClL 3 alkyl (e.g. nethyl, ethyl etc.), benzyl, phenyl
and the like st:8s0it S Switien6rABNMDELEA QY 6ling ari PR
group optionally containing an oxygen atomor a
sul f uspw@tcomlily adeitdonde i agesnr o 0B ra%c” represented
ring-constituting atons, such as a cyclic amno group
der i ved ity Cr erpvihage onenciydeegen) ad orgrifaxgm eyeclipc
am ne such as piperidine, pyrrolidine, norpholine, 10
t hi onorighgililness pt pefriazd neth4amethyl pipenazienegedated Ci ¢
benzyl pi perazi ne, 4-phenyl pi perazine, 1, 2,3, 4-
ot et rahidr GirsgguPRORT MRt npht Habf v @ra)ateck Feao 52 1o -4
menbered aromati c heteroc%plic group containing 1 to 4
het et'oat ofg °88| é8t2d H5 SN, “0lEnd 15 Gid -opErBRaryy, butyl,
boung ¥§&} ‘ghe arquthg ring via 0 or, S (e.g. ‘ _
pyridyls U daz8iIY ! i8EG YT STt et r azolly @ BPESPhoTks)acid
ah n .. chlarine, fluorine, bromne
o Hatel Bl el 3 DRkg it 4roun St ng Pt hymat Ly
ethyﬂald&@%@XEd &ﬁ?pgfﬂpﬂ'(ebuty%eth Itéé%%tylng goé%la
d -, alKoxy group (e.g. methoxy, ethoxy, %O propoxy,’

101 SOPIRROX%Yy 1 DUk OxYs vt elitsuBUb XY ©fCon)tar @:Gleft v,

neopentyl, hexyl etc.) or C,; alkanoyloxy-Ci_¢ alkyl such as
acetoxymethyl or pivaloyloxymethyvi, (iii) a sulfonic acid
group, {(iv) a sulfonamide group optionally substituted with
an optionally halogenated C;.¢ alkyl group or an optionally

15 halogenated Cepo aryl-Ciy alkyl group (e.qg. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, benzvl etc.), (v) a
hydroxyl group and a sulfhydryl group, which may be
optionally substituted with an opticnally halogenated Ci
alkyl group (e.g. methyl, ethyl, propyl etc.), (vi) a

20 carbamoyl group, {(vii) a phenyl group optionally
substituted with 1 to 5 substituents [e.g. hydroxyl group,
chlorine, fluorine, aminosulfonyl group, amino group
optionally substituted with Ci,.3 alkyl agrcup (e.g. methyl,
ethyl, propyl etc.)] and optionally bound te the aromatic

25 ring via © or S8, (viii) an amino group optionally mono- or
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al kylthio group (e.g. nethylthic, ethylthio,

propylthio, isopropylthio, butylthio, tert-butylthio

etc.), each of which nmay be optionally substituted

with a substituent selected froma halogen atom a

A -, alkoxy group, a Cl._4 25 al kylthio group,

carboxyl and phenyl, (xiii) a C5_7 5 Decenber 206&”0T9Mﬂ2006
cycl oal kyl group (e.g. cyclopentyl, cyclohexyl,

cycl oheptyl etc.), and (xiv) optionally hal ogenated

Cl1_7 al kanoyl oxy (e.g. fornyl oxy, acetoxy,

propi onyl oxy, butyryl oxy, tert- butoxycarbonyl oxy,

i sobat ysud=axyuteal eiyh axy,oriivaboyl oyl &8lteh. cTheatkyl
"optionally further substituted aromatic ring" may be
subs¢rdut ek -wi.t hefiht b, Gtipref erably 4t4¢0 ,3 Qucha cyciic
substituents at substitutable positions. Two of such
substiinfentrsupayrbéctakien sbgatheret orftorm €8 6 Ci-3 alkyl
alkylene C3_6 alk Ieneoxy C3_4 al kyl enedi oxy or the

| i kel® for "EGh&Ekanptley! iHeh tfw@eaayécezme%@mt beatslke (e.g.
£on a phenyl grou are |inked each other to form ™4

>al kyt etie,© f”éif‘g%ﬁ% it ﬁlwln@r%wﬁ PHGPRBYLY THetaining

| ower aI of the ower alk
1.on

opt 1 thar egusﬁ?ﬁ?t?ﬁ e i ar o %%reangl?rlﬁﬂbgﬂ pifERpen
15
¥$££¥%f gr |%OTSSUC %Qgeat % 1 Qﬁf% s cflc amino

exa e propyl°

'SOpfﬁgﬁﬁ’deglbggykby féﬂyyﬂﬂﬁlongpmfggéqﬁ$ a%gﬁgcéyé@ cyclic

neopentyl, hexyl and the
alkMLkaQ%Bchsaﬁrﬁgﬁﬂffﬂin%ndp?rggléﬁlﬁ% k%brﬂh@ﬁ?nés

nmore preferred. Inter alia, a branched C4 3 20 al Kyl

gr oufniseh -as i 5P U Warareepent Yhe oty the drskenk s 4-
benzylpiperazine, 4-phenylpiperazine, 1,2,3,4-
tetrahydroisoquinoline or phthalimide), (x) a &5~ to 6-
membered arcomatic heterocyolic group containing 1 to 4
hetercatoms selected from N, O and § and optionally bound
to the aromatic ring via O or § (e.g. pyridyl, imidazolyl,
indolyl, tetrazolyl etc.), (x1) a halogen atom {(e.qg.
chlorine, fluorine, bromine, iodine etc.), (xii) a Ci4
alkyl group (e.g. methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl etc.), a Ci.q alkoxy group (e.g. methoxy, ethoxy,
propoxy, isopropoxy, butoxy, tert-butoxy etc.) or a Cig
alkylthic group (e.g. methylthio, ethylthioc, propylthio,
isopropylthio, butylthic, tert-butylthio etc.}, each of
which may be opticnally substituted with a substituent

selected from a halogen atom, a Ci-4 alkoxy group, a Cig

alkylthio group, carboxyl and phenyl, (xiii) a Cs.y
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preferred. The substituent, which the | ower alkyl

group of the "lower alkyl group optionally

substituted with an optionally substituted hydroxyl

group” represented by RL 25 may have, includes a

hydr oxyl group optionally substituted 5 Decenber 06

18 with C2-20 al kanoyl or Cl-7 al kyl. Such subst?&%@ﬁ?ﬁmr2006

includes, for exanple, a hydroxy| group, acetyloxy

(acetoxy), propionyloxy, tert-butoxycarbonyl oxy,

pal m t oyl oxy, di met hyl am noacetyl oxy,

2-am nopropi onyl oxy and the like. 5 The | ower al kyl

gr oupy8BY=16/1Sukstibt Uk ed. Wit oledcsuchey substdiuentsi ohept vl

at substitutable positions. Exanples of Rl include

1-prepyl), lridsapiopybptdendisiabttybgedateoprnt vljikanoyloxy

2, 2-di net hyl - 3- hydr oxypropyl, 3-

hydr éxys 2-foyarvdxy et ayd e Ranetdrpbpropydxy 3-ragetrgly=2, 2tert-

10 di net hyl propyl ,

3- ack b 2uvpar driret hydhutvetlhyl - propytyloxy, pivaloyloxy

3-acetoxy-2-acetox¥neth | -2-met hyl propyl, [1- . .
ot V1Y meERyE T afgh $ i Uhsde araphge ring”

t hem referred are 2, 2-dimet hyl - 3- hydr oxypr opyl

5. by BB 0y aF By ret Ty 2 Hinthybpr BRRACLY 1 Lo 5 such

3- t -2, 2-di met hyl pr. |, .15 .

3- acoraRy- TR dr oxy REThyl L HAE RGP BT BRYE - 3 TG Pbx§1S
acet it hyl - 2- | .an he like. The | r

o Ry TR e ey L R (B O L S 28 Y ene,
a|ky&ﬁF%ﬁJﬁﬁBh@%ﬁgIQQ%?%nﬁyquBSEHQFQN:ﬂ?E exanpl ep. .

Cl-6 al kyl ene such as nethyl ene, dinethylene,
tri netindienewndd tes rampihylenenspentam®t byl @Nehenyl group

hexamet hyl ene and the |1 ke.
are linked each other to form Cy alkylene, a
tetrahydronaphthyl group is formed.

The lower alkyl group of the “lower alkyl group
opticonally substituted with an opticnally substituted
hydroxyl group” represented by R' includes, for example, 3.
s alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
iscbutyl, n-pentyl, isopentyl, neopentyl, hexyl and the
like. Among them, a Ci¢ alkyl group is preferred and a Cas
alkyl group is more preferred. Inter alia, a branched Cus
alkyl group such as isobutyl, neopentyl or the like is
preferred.

The substituent, which the lower alkyl group of the
“lower alkyl group opticnally substituted with an
optionally substituted hydroxyl group” represented by R

may have, Includes a hydroxyl group opticnally substituted



Anong them preferred is straight chain Cl-4 al kyl ene

such as nethyl ene, dinethylene, trinethyl ene,
tetramethylene or the like, and nore preferred is

straight chain Cl_3 al kyl ene. The substituent, which

the | ower al kyl ene of the 25 "optionally substit

| oner al kyl ene" represented by X a 5 Decenber ZOSEFCTthQOOG
may have, includes the sane groups as those

exenplified above as the substituent, which the

aromatic ring of the "optionally further substituted
aromatic ring" represented by ring C may have, an oxo

gr oupi @nd:thealikkenyiThe CLower kbl al kyhanesusmy: thent includes,
substituted with 1 to 6, preferably 1 to 3 such

substét uentnplat, subsdrdutlablreuposhateontox X' (dcetoxy),
preferably a bond or straight chain C1_3 alkyl ene,

and peaericullaxlyy peefdrablyyomebhyléney, Theldidwerloxy,

al kyl ene of the "optionally substituted 10 | ower

al kyPBre N @B 8sent el BYy XIdy Srdepugest thel samergr 6ligstike.-

as those exenpllfled as the | ower al kylene of the

5 opt TONaTSF 's GBEH T t G WP |%P6aw9%h utSEtddent ddsByn
X Th b t I | kyl f th
ot TR R ba EE LRt 1 U 151 ROP EhE® S 2pr acent e by
X16 15 mb f_th
nﬁ%;?ﬁﬁ%s OPC&Mq%S easaq%¥9%Ub§rﬁ%u8n?s 1gﬁ-

groups as ose exenpli t
t he al ky t he "opti, y -
Iome%gﬁﬁﬁﬁveng kg?é%?%%%n?éz gghgegyi 3%25%&%§5E%Q¥1, 3

preferably,a-b HQOQ{/meSIHya_L'—@hhe‘EH@Lﬁr&;}Lﬁ 20 alkylenes.
and particularly preferably a
10 dimethylpropyl, 3-acetoxy-2- nydroxymethyl—2—methyl—propyl,
3-acetoxy-Z-acetoxymethyl-Z-methylpropyl, [1-
(hydroxymethyl)cyclobutyl]lmethyl and the like. Among them,
preferred are 2,2-dimethyl-3-hydroxzypropyl, 3-hydroxy-2-
hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-dimethylpropyl,
15 J—acetoxy-2-hydroxymethyl-2-methylpropyl, 3-acetozy-2-
acetoxymethyl-Z-methylpropyl and the like.
The lower alkylene of the “opticnally substituted
lower alkylene” represented by ¥X-* includes, for example,
Ci¢ alkylene such as methylene, dimethvlene, trimethylene,
20 tetramethylene, pentamethylene, hexamethylene and the like.
Among them, preferred is straight chain T4 alkylene such
as methylene, dimethvylene, trimethylene, tetramethylene or
the like, and mcre preferred is straight chain Ci-:; alkylene.
The substituent, which the lower alkylene of the

25 “optionally substituted lower alkylene” represanted by X



X2 is preferably a bond. The "dival ent hydrocarbon

group" of the "optionally substituted dival ent

hydr ocar bon group” represented by X3 includes a group
formed by renoving one hydrogen atomfrom 25 a

hydr ocar bon group. The hydrocarbon group includes _a

Cl-7 5 Decenber 2006 20 straight or branched chggﬁ”mnm“2006
al kyl group (e.g. nethyl, ethyl, 4 n-propyl, isopropyl,

n- butyl, isobutyl, 1,1-dinmethylethyl, n-pentyl,
3-net hyl butyl, 2-nethyl butyl, 1-nethylbutyl, 1-

et hyl propyl, n-hexyl, 4-nethylpentyl, 3-nethyl pentyl,

2 5 nef mdspentiyik)l udeetind bl grdugt hyd biHods exemplified
neopentyl, hexyl, heptyl), a C3_-1 cycloal kyl group
(cychiopromd theyelhiobutylgnt,cywtliopentyl zreycliehexyly, of the
cycl ohexyl netnyl etc.), a straight or branched chain

C2 alkemydneglouputergr sdbpdituakbykromitsiopropefykerresented
2-nmethylallyl, 1-propenyl, 2-nethyl-I-propenyl, 10

2- et hyl 2 Br 8pEnyf Ve 1-Butterwy o7 o2p byenyfle 13Msut eliys, “lower
2- ethyl-1-butenyl, 2-nmethyl-2-butenyl,

53- met hf = pufienyPe qub UeRR Wibopenterfy| preferably 1 to 3
3-pentenyl, 4-pentenyl, 4-nethyl-3- pentenyl,

1= hex&ry1 s AERERGT 2 5-HEREAYP LA AL hexeryi 8- hexeny!
etc.), a.6_10 aryl up. (.e. henyl ., naphthyl), a

15 C7_14 “ar ﬁsal%f%eérgégﬁ &(ek.)ogr.% k?%n%#?i lrﬁtencre}tanlg/{jl ?CH

naph&f%h%%%hyE%daﬁgrg$ﬁgkkﬁg;8%%?@%%&?%@&&%3&5n$hiCh

the "di‘'val ent hydroca tionally
substitutied diyalentfiydrocarban g Ol a 1NePLESEP] Stk e

by X3 may have, includes the sane group 20 as those
1cexenpdudd ed kabeve” asedhe subst Hi:ught : MBI ¢ d N8 same groups
a3 those exemplified as the lower alkylene of the
“optionally substituted lower alkylene” represented by x!'7.
The substituent, which the lower alkylene of the
“opticnally substituted lower alkylens’” represented by ¥ 1P
15 may have, includes the same number of the same groups as
those exemplified as the substituent which the lower
alkylene of the “opticnally substituted lower alkylene”
represented by X'® may have.
i preferably a bond or stralght chain Ci-3
20 alkylene, and particularly preferably a bond.
% is preferably a bond.
The “divalent hydrocarbon group” of the “optionally
substituted divalent hydrocarbon group” represented by %’
includes a group formed by removing one hydrogen atom from

25 a hydrocarbon group. The hydrocarbeon group includes a Cpq
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| ower al kyl ene of the "optionally substituted | ower

al kyl ene" represented by Xla may have, optionally

hal ogenated Cl1_6 al kylidene (e.g. nethylidene,

et hyl i dene, propylidene, isopropylidene, butenylidene

etc.), vinylidene, 25 cycl ohexylidene, benzylide and

the like. The "divalent 5 Decenber 2006 21 SDeGember 2006

hydrocarbon group” nay be substijyuted with 1 to 6,

preferably 1 to 3 such substituents at substitutable

posi tions. The "dival ent hydrocarbon group" of the

"optionally 5 substituted dival ent hydrocarbon group”

represeni@d: by X3anpnef eftahilry dinchugdesat 1)e St.r a@ht1prechy 1,

branched chain al kylene in which the nunber of carbon

at ons-onstl,t utcpgebhe, stireivght iehaunyparl, li-slitetbyYethyl,

(preferably 1 to 4) (e.g. nethylene, ethylene,

tri netihgfllene, tecthnbehlytlene,-me0hpéntanet Hylreneylbutyl, 1-

hexanet hyl ene, hept anet hyl ene, propyl ene,

et hyt et iAene, Brhyrethyl@wéhvprepyybt hyinetdylpentyl, 2-

butyl e | ene, nethyltetraneth%lene
a

t.h ,
met MT HH RSy ene S B EL 3t vl2) TacHbubre songeopentyl, hexyl,
cont ai ni carbon chain in which the nunber of carbon
o oot But o T re sl et i IS g 655l Pty
7 (pr, Ly -2 - .g.cvk eNe) Pl gren | ene strai
buté%@Igﬁggm%&fa%?eﬁ%?% éf ngiﬁékpr %eﬁspgheFx‘?’ & straight

et hyl pr l.ene, | I I I
) uPBEnacaners D ) LSRR, 0% TRLIY By £0ey

nEtrB@&ﬁﬂdﬁ#n@@Y'QﬂﬁethﬁﬂJBMﬂqqt@dbg&%&%WQI2—methyl—1—propenyl,

propyl but adi enyl ene, pentenyl ene, 20 hexenyl ene,

hept enyltene -2penbash eny lienerchexadi enyene, 3-butenyl, 2-
ethyi-l-butenyl, Z-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, Z-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, l-hexenyl, Z-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenvyl etc.), a Cg.10 aryl group (e.g. phenyl, naphthyl), a
Cy-1s arylalkyl group (e.g. benzyl, phenethyl,
naphthylmethyl) and the like.

The substituent, which the “divalent hydrocarbon
group” of the “opticnally substituted divalent hydrocarbon
group” represented by X2 may have, Includes the same group
as those exemplified above as the substituent which the
lower alkylene of the “opticnally substituted lower
alkylene” represented by x'¢ may have, opticnally
halogenated C, ¢ alkylidene (e.g. methylidene, ethylidene,
propylidene, iscopropylidene, butenylidene etc.), vinylidene,

cyclohexylidene, benzylidene and the like. The “divalent



hept adi enyl ene etc.), (3) phenylene (e.g.

1, 2-phenyl ene, 1, 3-phenyl ene, 1, 4-phenylene etc.) and
(4) a divalent group in which phenylene and al kyl ene
and/ or al kenyl ene are conbined (e.g. -CH,-C6H4-,
-CH2CH, -C(1'14-, -CH2-C6H4-CH2- etc.) 25 X3 is
preferably CL_4 al kyl ene such as methyl ene, 5 Decéfpsgmber 2006
2006 22 ethyl ene, trinethylene2 tetramet hyl ene or the
i ke, vinylene, propenylene, phenylene or the I|ike.
The "optionally esterified or am dated carboxyl group”

represented by Y includes carboxyl, |ower
al koxygarhanylh §rbayt nghi2 Heo si-6al Poreatons (6. 6,
met hoxycar bonyl, et hoxycarbonyl, propoxycarbonyl,

I sopsopreearbanyt, 3 dudroxyeathenyhts at substitutable
tert-but oxycarbonyl, sec-butoxycarbonyl,

pent yboxyicarsbonyl , i sopentyl oxycar bonyl ,
neopent yl oxycar bonyl etc.), C7_14 aryl oxycarbonyl

(e.g. 10 TRsendsyedebonpdrotagapht hoxyardoryk) JoBidially
aral kyl oxycarbonyl (e.g. benzyl oxycarbonyl etc.), )
Scar b%ﬁi%i}:lltutﬁdc@%ahﬁr%ylb@féiﬁ@aﬁﬁwn N NRS| cEPEesented by X

alkylcarbano ar al kyl carbanoyl, N, N-di C8 12
ara| §D§PCIﬁge%y@T Ft&?ﬁngdF%6H?WCh6d chain~alkylene
plperldlno ar rph | i nocar bon and_ t he

i ke! Nmn%tﬁ o D LR R S By tac LT che

WEtngﬁy%g&ﬁogxgi?efgﬁ$¥%9rbgnyb ? %EﬁﬁJﬁgk% Bgng (e.qg.

partlcu pre y carboxyl Tre
fepnﬁﬁﬁnh%%ebye£ﬁ 1éﬂ¥fnﬁf%mélhyi8£éUQE§ﬂ ngeayﬂgyéarly
preferably, 3-(2-{3-](3R 55)-7°chloro-5-(2,

ogl metheaprhenyke 1- r(&a!m\é@mwng, ZHQngefasly@reg@yl prdsPene,
ethylmethylene, ethylethylene, propvlethylene,
butylethylene, methyltelramethyiene, methyltrimethylene
etc.), (Z2) a double bond- containing carbon chain in which
the number of carbon atoms constituting the straight chain

15 part 1s 2 to 7 (preferably 2 to 4) (e.g. vinylene,
propenylene, butenylene, butadienylene, methylpropenylene,
ethylpropenylens, propylpropenylene, methylbutenvlene,
ethylbutenylene, propylbutenylens, methylbutadienylene,
ethylbutadienylene, propylbutadienylene, pentenylene,

20 hexenylene, heptenylene, pentadienylene, hexadienvylene,
heptadienylene etc.), {(3) phenylene {(e.g. 1,2-phenylens,
1,3-phenylene, 1,4-phenylene etc.) and (4) a divalent group
in which phenylene and alkylene and/or alkenylene are
combined (e.g. -CH;—CgHs—, =CHoCH,-Cells—, -CH.—CgH,—CH,— etc.).

25 ¥? is preferably C;.;, alkylene such as methvylene,



1,2, 3,5-tetrahydro-4,|-benzoxazepi n-3-yl ] propyl }-1, 3-

t hi azol - 5-yl ) propi oni ¢ aci d,

3-(2-{2-[ (3R, 5S)-7-chl oro- 5-

(2, 3-di net hoxyphenyl ) -1- (2, 2-di met hyl propyl ) - 2-. oxo-1,

2,3,5- tetrahydro-4,

| - benzoxazepin-3-yl]ethyl}-1,3-thiazol-4 25 3 December 2006
yl') propionic acid, 3-(2-{[(3R 5S5)-45chloro-5-(2,3 5

Decenber 2006 23

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

o_

1, 2, Znhieieahydh fefnl 1 HONZ axazepicihd1¥hé e hivhd - Liids,

oxazol - 5-yl ) propionic

aci d, Zr(ydeple( 3BroSEn ¥ &t orrebr(12n3- or the like.

di met hoxyphenyl)-1-isobutyl - 2-oxo0-1, 2, 3,5-tetrahydro-4

, 1 5 benzaxazeppni3ryl]ywetdndri-fli e8 oxaznkdsegd )@oeidxyl group”
acid, 5-

( 3- { [H{=3RB8ntRdchy oY oi e (1Re3 diambbhgty phewgt )alk(xcirbonyl
di net hyl propyl ) - 2-oxo- 1, 2, 3, 5-tetrahydro-4, 1- benzoxaze

pi n- @winpmat byl ¥ - dathan gxadisazél- 95- e ¥ hexny eavdianydei d,

5-(3- )

{[ (3RUBSRYFAERPBY b TRABBIWIAHEORGMy p hERART YRAXY S HRARYSxX

y 10 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

benz GYELSEFATEONY | net iRt oxyEA2eREY Az 0F € B-RH YPeITEERERY L -
ic acid, ,

5- ( 3PEFP(IRCBEF2 1LY by hRRFIE Y2 O BT RGPt opy ! ) - 7-

chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydr

o B EoREhEIATERT RN iyl £ 1 2 B aper e e o
1é/|)peli]lt angi ¢_agci

d he.like. Th d
SABRCafErietT o ik P eay BeEI T

repr ese formi e I dFree form

or a a@%%w?%ggggié%&}%ﬂ . ﬁe‘?%e.p%%%g%é?kéa %?%xg}eln teacrlq )POLA rpamoya,

forms are e 'scope

PR TR g T

Or OURra8%kG3cabbfnoyl, N,N-diCe.1» aralkylcarbamoyl, 1-
pyvrrelidinylcarbonyl, piperidinocarbonyl,

15 morpholinocarbonyl and the like. Among them, Y is
preferably carboxyl, methoxycarbonyl, ethoxycarbonyl or the
like, and particularly preferably carboxyl.

The compound represented by the formula [1] includes,
particularly preferably, 3-(2-{3-[{3R,55)-7-chloro-5-(2,3-

20 dimethoxyphenyl)-1-(3~hydroxy-2, 2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3~-yllpropyl}-1, 3-
thiazol-5-yl)propionic acid, 3-{2-{2-{{3R,58}~7-chloro~5-
(2, 3~dimethoxyphenyl)-1-(2, Z~dimethylpropyl)-2-cxo-1,2, 3, 5~

tetrahydro-4,l-benzoxazepin-3-yllethyl}-1,3-thiazol-4-

25 yl)propionic acid, 342-{[ (2R, 58)-7-chloro-5-(2, 3~




conpound may forma salt with inorganic bases (e.g.

al kali netal such as sodium potassiumetc., alkaline
earth metal such as cal cium magnesiumetc.,

transition nmetal such as zinc, iron, copper etc.) or
organi c bases (e.g. organic 25 am nes such as
trinmethylam ne, triethylamne, pyridine, 5 Decerf%Decemb&r2006
2006 24 picoline, ethanol anm ne, 4iethanol am ne,

tri et hanol am ne, tris(hydroxynethyl)nethylam ne,

di cycl ohexyl am ne, N, N - di benzyl et hyl enedi am ne and
t-butyl am ne, basic amno acids such as arginine,

| ysi ng QM cbiphenyand1 L he-ijd®xy -2, \Yhennt ey COPROHND 2 ~oxo-
represented by the formula [I] of the present

i nvent,ios,tas e roagheo 9 OlHb Sk 2% pd h -3 Al D Poe G OUPR- 1913 -

t he Iike, the conpound may forma salt with inorganic

aci dso:ofzcQr-gaRii¢ pacptisn{e. £ iddr2eqhl (GRi, 63 aeV dchloro-5- (2, 3-
nitric acid, sulfuric acid, phosphoric acid, carbonic

aci d,dit@thicegprbeniyt) at+tsodhoryii-¢ -acicd 1 , dc et detaciahydro-4, 1-
propionic acid, trifluoroacetic acid, fumaric acid,

bxal ikeracizdzepant- ary ] naigind, } nalleiczageildy - ¢l ta¢et laciagid, 5-
succinic acid, malic acid, nethanesulfonic acid,

benzelves ! (B8ni5E) a&r@hl?FQTﬁU@hé%ﬂhﬁ@ﬁh@xﬁﬁh%PY%ﬂTi7(%mz‘
acidic am no acids such as 15 aspartic acid

gl ut SHrEtRgLarorréd) chmysund 4 épr5e§§ﬁtréﬁy‘5§°f‘h'el'fktﬁ“rﬁ?lxé‘zep‘ n-

[1] aor a salt thereof has asynnetrlc car bon. at ons at

the 3-PodrErBHLAndr t‘heo’?dpl@szlotll"ény ARBP TP He apads 5 (3-
eparidh @i By 8 RRBH Reane PraPeFFEa PSR b g ydroxy-
pform ',Q—‘Q‘lmeféhytﬂgréﬁpf‘)t'zt et 3t sthe 3 PASIIY, 1-
benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5-yl)pentanoic
acid, 5-(3-{[(3R,58}-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-{2, 3-dimethoxyphenyl}-2-oxo-1, 2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yllmethyl}-1,2,4~oxodiazol-5-
15 yl)pentanoic acid and the like.
The compound represented by the formula [I] may be in
a free form or a pharmacologically acceptable salt form,
and both forms are included in the scope of the present
invention. When the compound represented by the formula
20 [I}] has an acidic group such as a carboxyl group, etc., the
compound may form a salt with inorganic bases {e.g. alkali
metal such as sodium, peotassium etc., alkaline earth metal
such as calcium, magnesium etc., transition metal such as
zinc, iron, copper etc.} or organic bases (e.g. organic

25 amines such as trimethylamine, triethylamine, pyridine,



and 5-position are directed to the opposite direction
each other relative to the plane of the 7-nenbered
ring, and specifically preferred is a conmpound havi ng
the absolute 25 configuration represented by the
formula [la]. In addition, 5 Decenber 2006 25 t

conpound represented by the fornula [I] or a saI?Emcmnhﬂ2006
thereof may be a racemc formor,an optically active
form and the optically active %orn1can be separated
fromthe racemc formby a known optical resolution
means. 5 A prodrug of the conpound represented by the
formuiaci{d, erhansabiitderaefincabernsito, a cePauddanine,
which is converted into the conmpound represented by

t he forsihaifdvmeohya) sathyltavemneof dbyyal sleactlizonnw, t R, N7 -
an enzyne or gastric acid under the physiol ogica

condilt poreyiethivwenetdhanitis arg 10bobrpowrt: whiaghci smino acids
changed into the conpound represented by the fornula
[1] orcla FalarctiRéPBof L By ehAymatnénexi dat ity 1ike) .
reduction, hydrolysis or the |like, or a conmpound which

%i's chandgbeq (16 PREPEOIDATRY SFEPF &S et ddiby orRgle (11 of

fornu alt thereof by.hydrolysis with

gast rl ¢ ELace’%sﬁ%r lFﬁén#u%m Tﬁ)é‘gb g%?%‘yosructhhé‘s an amino
the formyla [ | t

hor ot 7 el idge T aren T ha Ab RGBT e Eencaas By

the Iﬁ%fﬂﬁdidﬁ%kleg @rs@4§a4ﬂ%e%%955h@§é$n]%ygr%%hQBQHE acid,

conpound whose am no group is acyl al kyl at ed

or phosphoradiat ed. { engic the ccoppouptl represent edrB¥nic acid,
the 20 fornula [I] or a salt thereof whose am no

lOgrou@1¢é¥bdﬂﬂ&056ﬂdy|f@ﬁﬁhc alcany| atedic acid, propionic acid,
pent yl am nocar bonyl at ed, (5-
trifluorcacetic acid, fumaric acid, oxalic acid, tartaric
aclid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-

toluenesulfonic acid, etc.) or acidic amino acids such as

15 aspartic acid or glutamic acid.

The compound represented by the formula [I] or a salc
thereof has asymmetric carbon atoms at the 3-position and
the 5-position, and may be a mixture of stereoisomers. The

20 isomers may be separated by a known means. Preferred is
the trans form in which the substituents at the 3-position
and 5-position are directed to the opposite direction each
other relative to the plane of the 7-membered ring, and

specifically preferred is a compound having the absolute

25 configuration represented by the formula [Ia]. In addition,



10

15

20

25

met hyl - 2- oxo-" _, 3-di oxol en-4-yl ) nmet hoxycar bonyl at ed,

t et rahydr of uranyl ated, pyrrolidyl nethyl at ed,

pi val oyl oxynet hyl ated or tert-butylated, etc.); when

the 25 conpound represented by the forrmula [I] or a

salt thereof 5 Decenber 2006 26 has a hydroxyl Qu

a conpound whose hydroxyl group is acyl ated, FDnber 2006
al kyl at ed, phosphoryl ated or berated (e.g. a conpound
whose hydroxyl group is acetylated, pal mtoylated,
propanoyl at ed, pival oyl ated, succinyl at ed,

fumaryl ated, 5 al anylated or

di metihy | ampponet hypcardbomd atedheeternyland] when thet
conmpound represented by the fornmula [I] or a salt

t her gofrevds ravcarboxydcgricufora conpound wkdde active form,
carboE% group is esterified or amdated (e.g. a

conpduhd-thesé e bt hoxGAL vgr dapni saetlhy | Egtgriteiedron the
phenyl esterified, 10 carboxynethxlesterlfled

dlne¥?ﬁﬁqﬁﬁ ﬁ&ﬁ@tﬁ%l%s&%ﬁ“q ogglcal resolution means.
SLKgLSZL nEth %:%%3%%%6%WFPP88 represented by the formula
phthalid Ieste -

ot hot - SV owo T b B oyt A5 ﬁay R adn 10
cycl ohexyloxy awo%eé £ Ejeme

met hyl am ate% 15 etc. © aese Hﬁ%?ié) tBe formula [1]

pr epar ed farl@nkhgﬁe&prmplénqeaeg%ﬁsv@flérﬁdanbxéntz%ef o nycl.étnc
[I] or a salt thereof by a nethod known per ~se.

prodsait afndkhe csonpound gpr-esent di b1 he teraUl ahat is, a
[I] or a salt thereof nay be a conpound that is
changedou2@ whtoht he «cempedndnt epriesentingduby thpresented by
formula [I] or a salt thereof under the physiol ogica
condiftd crrrasidestridbed isplt thereof by enzymatic oxidation,
reduction, hydrolysis or the like, or a compound which is
changed into the compound represented by the formula [I] or
a salt thereof by hydrolysis with gastric acid or the like.
The prodrug of the compcound represented by the formula [I}
or a salt thereof includes, when the compound represented
by the fermula [I] or a salt thereof has an aminc group, a
compound whose amino group is acylated, alkylated or
phosphorylated (e.g. the compound represented by the
formula [I] or a salt thereof whose amino group is
eicosanoylated, alanylated, pentylaminocarbonylated, (5-
methyl-2-oxo-1, 3-dioxolen-4-yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidyvlimethylated,

pivaloyloxymethylated or tert-butylated, etc.); when the

compound representaed by the formula [I] or a salt thereof



Devel opnent of Pharmaceutical Products, vol. 7,

Mol ecul ar Design, 163-198, Hirokawa Shoten (1990;.

The conpound represented by the forrmula [I] or a salt

25 thereof may be hydrous or anhydrous. 5 Decenber

2006 27 The conpound represented by the formul a. [l

or a salt therggf may be | abeled with an isotop% elmnh32006
(e.g. 3H, 1&C 35S, 1201 etc.). skhe conpound

represented by the fornmula [I] or a salt 5 thereof

can be prepared, for exanple, by reacting a conpound
represented by the fornmula [I1]: 3 0]a A X z] NR]

0 whezrzia Isyrbelyd areums adefampedndbevese arydroxyl group is
derivative thereof with a conpound represented by the

for nede:atzd pOkyEXi 4~ phogPhoyvihee@i or Syarsdles! deegasa
defined above, or a salt thereof according to a

met hoA KNB\n “BErc sy (el Sconpr éhenst viel atlst ePadyérprlated,
Chem stry", ed. by A R Katritzky and C W Rees,

Vol M@ 2 eeGaRTN. BrEbSY IGHFGr d PIT88A) =GR HupeaY i ared,

515 fg{gﬂ;¥%t%g %Eo 1$é%ﬁJE?ﬁE%%%%%L&fcé££E%§¥éted, etc.); and
cyclization réaction:

when the compound represented by the formula [I] or a salt
thereof has a carboxyl group, a compound whose carboxyl

group is esterified or amidated (e.g. a compound whose

carboxyl group is ethylesterified, phenylesterified,

10 carboxymethylesterified, dimethylaminomethylesterified,

pivaloyloxymethylesterifiad,
ethoxycarbonyloxyethylesterified, phthalidylesterified, {5-
metnyl-Z-oxo-1,3-dioxolen-4-yl)methylesterified,

cyclohexyloxycarbonylethylesterified or methylamidated,

15 gtc.). These prodrugs can be prepared from the compound

repregented by the formula [I] or a salt therecf by a
methed kncwn per se.
A prodrug c¢f the compound represented by the formuala

Il or a salt thereof may be a compound that is changed

20 into the compcound represented by the formula [I] or a salt

thereof under the physicleogical condition as described in
Development of Pharmaceutical Products, vol. 7, Molscular
Design, 163-1%8, Hirokawa Shoten (1990}.

The compound represented by the formula [I] or a salt

25 therecf may be hydrous or anhydrous.




10

15

A conbi nation of the "functional group involved in an

5 Decenber 2006 28 aromatic heterocyclic ring formng
reaction" represented by Z1 and Z includes, for

exanple: (1) one is a carboxyl group and the other is

2- am noal kanoyl group, 5 (2) one is a carboxyl ou

and the other is hydrazide, (3) oneis a FhRedmber 2006
t hi ocar banoyl group and the other; is an al kanoyl

group substituted with a hal ogen atom at the 2-

position, and (4) one is a N hydroxyam di no group and

the other is 10 carboxylic acid halide, or the like.

A et hod Tofe prepanhdgrdihe: scorpaund tepresentied (by dhes salt
formula [1'] includes Process A Process B and the

| i kethe whet giaw e compolmtl wiepr esens ety tehe.f s mifa, s,
[11"] or a derivative thereof is used as the starting

mat er ifalstcs )PDecenber 2006 29 Process A TB O la 0\

XCOZH + H2N, Z2aj - ~Xi b, X2X3~Y step i O R ]1" 11l B

I
The compound represented by the formula [T] or a salt
thereof can be prepared, for example, by reacting a

compound represented by the formula [II]:

0 1a
X\\Z1

N

|
R1 0

wheérein symbols are az defined above, or a derivative
thereof with a compound represented by the formula:

75 1b/X2\X3/Y

X

wherein symbols are as defined above, or a salt thereof
according to a method known per se (e.g. “Comprehensive
Heterccyclic Chemistry”, ed. by A.R.Katritzky and C.W.Rees,
vol.4-6, Pergamon Press, Oxford, 1984), or thereafter
forming an arcmatic heterocyclic ring by cyclization
reaction.

A combination of the “functicnal group involved in an



O OlaHAXyN-l Z2a Xml X, X3~Y N\\ OR Otv Il B
step 2 0la NXIbX~X3Y 110 1" 5 Decenber 2006 30
Process BBBOla 0 X~ step 3 A2HACOCN \ N(\
N~RLORLO rr' vBO step AO X/NH2 + z2bXlb
X~X3 ~( Zla NVAVII Rl 0O vi 5 December 2006

28

arcmatic heterocyclic ring forming reaction” represented hy
z! and 2% includes, for example:

(1) one is a carboxyl group and the other is 2-
amincalkanoyl group,

5 (2) one is a carboxyl group and the other is hydrazide,

(3) one is a thiocarbamoyl grcoup and the other is an
alkanoyl group substituted with a halogen atom at the 2-
positicn, and

{4) one 1s a N-hydroxyamidinc group and the other is

10 carboxylic acid halide, or the like.

A method of preparing the compound represented by the
formula [I7] includes Process A, Process B and the like,
wherein a compound represented by the formula [II'] or a

derivative therecf i1s used as the starting material.




IBseep =~ AO NXac X6 X~X31Y RL O I' wherein,
Z--presents a hydroxyimno group or a sulfur atom

Z2" represents a nethylene group or an imno group, 5
Decenber 2006 31 and Z2b represents a hal ogen atom

or a lower alkyl group in which the carbon ato

adj acent to the carbonyl group is substituted Q}FFCGHMﬂ2006
one hal ogen atom In the step 1, nethod of preparing
the conpound 5 represented by the forrmula [IV] from
the conpound represented by the formula [I1'] or a
derivative thereof and the conpound represented by
the forpula.[4d11] includes, for exanple, a method
conpri sing condensi ng the conpound represented by the
formula [I1'] and the conpound 10 represented by the
formula [I1 with a generally known dehydration

condenS|no agent in the presence of both conpounds
S|nultaneou%AJ, a nmethod conprising activating the

carboxylic¢c~aeid of the conpound represented by the
formula [I1Y] by a generally known activating nethod
and 15_t he -actln it with the cogpound represented

by tte” Tprmul , and a nethod conprlgslngY1
react | der vat| Hof +t hd, gp ted—by——*
the for W th the conpbund represented by

t he fornulail

117 o

0 2 M 2
@ X\H/N\zza/LLX"“ X
N 0
[‘; @



The dehydration condensi ng agent includes, for

exanple, 20 N, N -dicycl ohexyl carbodii m de,

1- et hyl -3-(3- dinethyl am nopropyl ) carbodii m de,

car bonyl di i m dazol e,

1H benzotri azol -1 -yl oxytri s(di met hyl am no) phosph

hexaf | uor ophosphate and the |ike. A nethod of gQﬁax"ﬂmr2006
activating carboxylic acid incluges, for 25 exanple,
a met hod conprising converting carboxylic acid 5
Decenber 2006 32 into acid anhydride with

chl orof ormate, pivaloyl chloride or the like, a

nmet hod reoedgfsi 81 Ng converting carboxylic acid into
acid chloride with oxalyl chloride, thionyl chloride
or the Iike, method conprising esterifying carboxylic
acid 5 with 1-hydroxybenzotri azole using a dehydration

a A

condensi ng _~agent or the |like, and the |ike nmet hod
of reacti g\é\derivative of the conpound r?ﬁ?-sented
by the fo rrﬁl [11'] with the conpound represknted by

the fornula II] i ncl udes a nmethod 10 conp
heati ng an ester derivative of the conpound
repres--teo -vothe1jornula [11"] int gsenge Ofia
t he pund r ed bystthe for

corrp epr esent ed&% the formula |
prepar--, xanmpl e, according to Co
Synt heses of, S- Ami nol evul i ni ¢ Aci d, AyeH t

Nudel man anf Abraham Nodel man, Synthe3|s 1899, 'No. 4,

pp568-570. In the step 2, a nethod of prepari t he
compound représented by the forrmula [I] fromthe
0

COﬁpOUﬂd
+ 2b le \X3/

_step & NH,
(Y
V1l

VI
step & 0 X1a
@\ X oY
ITI le \XG/
R' 0

I

- 51z : .
wherein, 7% represents a hydroxyimino group or a sulfur

atom, Z°* represents a methylene group or an iminc group,



represented by the formula [IV] includes a nmethod 20
conprising treatnent with Lawesson's reagent or
phosphorus oxychloride (POC13). In the step 3, a
nmet hod of preparing the conmpound represented by the
formula [V] fromthe conmpound represented by th
' : : - December 2006
formula [I1'] or a derivative thereof 25 includ 57 ’
for exanple: 5 Decenber 2006 33;1) a nethod of
prepari ng the conpound represented by the formula [V]
using, as an internediate, a conpound represented by
the formula [VIII]: BO x1 NH2 R O 5 obtained from
t he ohpotindprepeesent edhlbyehhet oy ntt & [lokie} abyyva group in
general Iy known am dation nmethod; 2) a nethod of
pr epariaig thie ceonpounchr epriesent eto byhe tchebbormubacgV]is
using, as an internmediate, a conpound represented by
t he FOriltatpEXyYLitIB @reXhglogAnSOHTMN R 0 10 wherein
Xla'" represents an optionally substituted | ower
In the step 1, a method of preparing the compound
represented by the formula [IV] from the compound
represented by the formula [I1'} or a derivative thereof
and the compound represented by the formula [IT1I] includes,
for example, a methed comprising condensing the compound
represented by the formula [IL’] and the compound
represented by the formula [IIT] with & generally known
dehydration condensing agent in the presenca of both
compounds simultaneocusly, a method comprising activating
the carboxylic acid of the compound represented by the
formula [II’] by a generazlly known activating method and
then reacting it with the compound represented by the
tormuia [III], and a method comprising reacting a
derivative of the compound represented by the formula [II']
with the compound represented by the formula [III].
The dehydration condensing agent includes, for example,
N, N’ ~dicyclohexylcarbodiimide, l-ethyl-3-{3-
dimethylaminopropyl)carbodiimide, carbonyldiimidazole,
lB-benzotriazol-l-yloxytris(dimethylamino)phosphonium
hexafluorophosphate and the like.

A method of activating carboxylic acid includes, for

example, a method comprising converting carboxylic acid



al kyl ene, obtained by a reduction reaction of
carboxylic acid or a derivative thereof fromthe
compound represented by the formula [I1'] or a
derivative thereof; 15 3) a nethod of preparing the
conmpound represented by 5 Decenber 2006 34 the
formula [V] using, as an internediate, a compound Pecember 2006
represented by the formula [X]: 4B H / 0 XlaYAO\

O R O obtained by a generally known reduction

reaction of 5 carboxylic acid or a derivative thereof
fromthe conpound represented by the formula [II'] or

a deinvatdoiel theraefde wittbyraocgeneradiy, knewnoyl chloride
oxi dation reaction of alcohol from the conmpound

r epr eserted iby  t hemé ool @njplcXpingr cttredt ke, <h@bARylic acid
am dati on nethod includes a nethod conpri sing

condéensatdwonl witthr agwoni @ oxallyhydnbxydenz dtyiicazél ehloride
ammoni a (HOBt NH3) using a dehydration condensi ng _ .
agen®T dntt a1 kfet hBEateohpiarsitng 1pe epalwt i o nef campegylic acid

5repre_sented by the formula [XI]: ITOH A Z XYN, ~

10

15

20

23

with l-hydrozybenzotriazole using a dehydration condensing
agent or the like, and the like.

A method of reacting a derivative of the compound
represented by the formula [II’'] with the compound
represented by the formula [III] includes a method
comprising heating an ester derivative of the compound
represented by the formula [II’] in the presence of the
compound represented by the formula [III].

The ccmpound represented by the formula [III] can ke
prepared, for example, according to Convenient Syntheses of
d-Bminolevulinic Acid, Ayelet Nudelman and Abraham Nodelman,
Synthesis 1%99, No. 4, ppb68-570.

In the step Z, a method of preparing the compound
represented by the formula [I] from the compound
represented by the formula [IV] includes a method
comprising treatment with Lawesson’s reagent or phosphorus
oxychloride (POCLls).

In the step 3, a method of preparing the compound
represented by the formula [V] from Lthe compound
represented by the formula [II’] or a derivative thereof

includes, for example:



10

15

L NOR O 15 5 Decenber 2006 35 wherein L1

represents a protecting group for an am no group,

foll owed by renoval of the protecting group for an

am no group. A reduction reaction of carboxylic acid

or a 5 derivative thereof includes a reduction 5 December 2006
reaction of carboxylic acid or a derivative of
carboxylic acid using a reducing agent such as
[ithium al um num hydride, diisobutylalum num hydri de

sodi um borohydride, or the Iike. An oxidation reaction

of al cohol includes, for exanple, 10 a nethod

conpri sing treathedatoWpdeparsubf uhet b del rpykedémesd by
conpl ex or oxalyl chloride in dinethyl sulfide, an

oxi daig¢ dermethodV Ususighan agxiedi Znhgregeinttessuehcaspound
pyri di ni um chl orochronmate or Dess-martin reagent, etc.

and reedanked b% Yhaetdrgdlef [(Eépari ng t he conpound
represented by the formula [V] fromthe conpound
represented By the formula [VIII] includes, for

exanpl e, $ Betihod conpri sing treatnent Mﬁth anhydri de
such as t dor onet hanesul fonic acid anhydride, a

condensij ng a q?t such as carbonyl diimdazole in the
ceng QF and the |ike.

obtained from the compound represented by the formula [I1°]
by a generally known amidation method;

2} a method of preparing the compound represented by
the formula {[V] using, as an intermediate, a compound

represented by the formula [IX]:

i 0

wherein x'® represents an optionally substituted lower
alkylene, obtained by a reduction reaction of carboxylic
acid or a derivative thereof from the compound represented
by the formula [II'] or a derivative thereof;

3) a method of preparing the compound represented by



10

15

A net hod of preparing the conpound represented by the
formula [V] fromthe conpound represented by the
formula [1X] includes, for exanple, a nethod
conprising convertion 25 of the hydroxyl group into a
substitutable group foll owed 5 Decenber 2006 36

treatnent with cyani de, a nethod conpri sing Nltsanéﬁﬁnﬁmr2006
reaction in the presence of cyanjgde such as acetone
cyanohydrin (a nmethod conprising treatnent with an
azodi carboxylic acid derivative such as 1,1' 5

(azodi car bonyl ) di pi peri di ne and an organi ¢ phosphorus
conpound steh sag vl riis mdutay phosphkhge@fate, a compound
tri phenyl phosphine) and the like. A nmethod of

pr eparpngcrhedcoppobndt sepriesentied by the formula [V]
fromthe conpound represented by the fornmula 10 [X]

i ncl udes, ~.exanpl e, a method conprising reaction

wi th an oji gi zi ng agent such as iodine in aqueous
ammoni a, et hod conprising Wttig reaction with
phosphoric &cid ester containing a cyano group in its
nol ecul e su¢ch as cyanonet hyl phosphoric acid

di et hyte | gved hy 15 hydrogenation reaction and
In the st 4, a method of preparing the
eprgsented by the fornmula [VI] fromthe
compound r&pr ent e¥) by the formula [V] includes, for
exanpl e, a pnetfod conprising treatment of the
compound reBresented by 20 the formula [V] with

di t hi;ophospheri ¢ ach - di gt hyl-est eEqQft i dhedikeonass

nmet hod conprising treatnment with
carboxylic aclid or a derivative thereof from the compound

represented by the formula [TII’] or a derivative thereof,
or by a generally known oxidation reacticn of alcohel from
the compound represented by the formula {IX];

or the like.

An amidation method includes a method comprising
condensation with ammonia or 1-hydroxybenzotriazole ammonia
{HOBt-NH;3) using a dehydration condensing agent and a
method comprising preparation of amide represented by the

formula [XI]:



N
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20
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hydr oxyl anmoni um chl oride in the presence of an al kal

such as sodi um hydrogen carbonate. In addition, a

nmet hod of preparing the conpound 25 represented by the
formula [VI] includes, for exanple, a 5 Decenber 2006

37 nmethod conprising treatnment of the conpound

represented by the fornmula [VIII] wth a suIfur|521?erﬁ:8mber2006
agent such as di phosphorus pentasul fide and the |ike.

In the step 5, a nethod of preparing the conpound 5
represented by the fornula [I] fromthe conpound

represented by the fornmula [VI] and the conpound

r epr esend &d 10y rtheefartimulaa ppVkkktingl ades, foor an amino group,
exanpl e, a nmethod conprising heating the conpound

repr ésehted by thaoviorediltad Yrptentthe presedoe oft aminc

t he conpound represented by 10 the fornmula [VII] and

the #Tke’- Anong the conpounds represented by the

formula [VII], a conpound represented by the formul a

[XII] 0 P ZHKCTRRX0T SiFer s R T z32Fepreskntesigd power

al ky 15 substituted with a

haloﬁ% l%#P E%ﬁﬁgﬁgoEaPﬁgﬁd§F0ﬁ15%?%%%H¥‘IF8CFH8“ of

CoL DO SR URYbe. BLORGLEY, Y, Al BATEL Sy g i

ZB/l@ed&%&nd“agEn%'éuch as lithium aluminum hydride,
diisobutylaluminum hydride sodium korohydrids, or the like.

An oxidation reaction of alcohol includes, for example,

a method comprising treatment with a sulfur tricxide
pyridine complex or oxalyl chloride in dimethyl sulfide, an
oxidation method using an oxidizing agent such as
pyridinium chlorochromate or Dess-martin reagent, etc. and
the like.

A methoed of preparing the compound represented by the
formula [V] from the compound represented by the formula
{VIII] includes, for example, a method comprising treatment
with anhydride such as trifluoromethanesulfonic acid
anhydride, a method comprising treatment with a dehydration
condensing agent such as carbonyldiimidazole in the
presence of allyl bromide and the like.

A method of preparing the compound represented by the
formula [V] from the compound represented by the formula
[IX} includes, for example, a method comprising convertion

of the hydroxyl group intc a substitutable group followed
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20 wherein Z4 represents a hal ogen atom 5 Decenber
2006 38 In the step 6, a nethod of preparing the
compound represented by the fornmula [XII] fromthe
compound represented by the formula [XI11] includes,
for exanple, a nethod conprising a reaction w't

di azonet hane or 5 trimethyl silyldi azonethane in gDeamﬂmr%Mm
solution of hydrobromc acid ingacetic acid and the

like. I'n each reaction of the process for preparing

the conpound [I] or a salt thereof and each reaction

for synthesis of the starting conpounds descri bed

aboviey wwhennttt hetistardning, canpeunsd hasnan saryNvitsuncbu
group, a carboxyl group or a hydroxy group as a
substedaientn, isuthe apsidzsicet uéntyamyde beigpr etseetedomt t h

a protecting group which is usually used in peptide
chentstrrgnyelrinhéa | ngigocAfapri eaed | orgatinfernegéssany,

the protecting group can be renoved to obtain 15 the
desi?%ﬂi%ﬁ?ﬁéﬁiﬁg%cﬁ?%ﬂ%ﬂﬁﬁél‘g? ot 65 dm1ami no

group includes, for exanple, fornyl, ClL_6

al kyl THBGAY P! FiRigE A ne et iy | TarHeRyi- CePROjphorus

phenyl carbaonyl , Cl 6 al kyl - oxycar banyl e.g.

Pt M Ao RYFE BT ey CaPBoRyPRere e 56

pheny] I G- - al kyl - carbonyl (e.g.

benayl ShB ot e e SH2 Sl oyl N

di met hyl amnopet hyt ene.and the,Li Jgﬁnpo%%h 0h WL Ch TBY, e

be optionally substituted. "As su a substituent, a

hal ogemuiat om (erdn HflURLhRBunGNt &5 i NN tRHOBL NEhe formula
iodine etc.), CL 6

[X¥] includes, for example, a method comprising reacticn

with an oxidizing agent such as icdine in aqueous ammonia,
a method comprising Wittig reaction with phosphoric acid
ester containing a cyano group in its molecule such as
cyanomethylphosphoric acid diethvlester followed by
hydrogenation reaction and the like.

In the step 4, 2 method of preparing the compound
represented by the formula [VI] from the compound
represented by the formula [V] includes, for example, a
method comprising treatment of the compound represented by
the formula [V! with dithiophosphoric acid diethylester or
the like, a method comprising treatment with
hydrozylammonium chloride in the presence of an alkali such
as sodium hydrogen carbonate.

In addition, a method of preparing the compound

represented by the formula [VI] includes, for example, a



5

10

15

20

25 al kyl -carbonyl (e.g. nethplcarbonyl, ethylcarbonyl,

5 Decenber 2006 39 butyl carbonyl etc.), a nitro croup

or the like is used and the nunber of substituents is
about 1 to 3. A protecting group for a carboxyl group

i ncludes, for exanple,d _6 alkyl (e.g. nethyl, I
n-propyl, i-propyl, 5 n-butyl, tert-butyl etc.)skﬂ%mhm32006
phenyl, trityl, silyl and the like, each of which may

be optionally substituted. As such a substituent, a

hal ogen atom (e.g. fluorine, chlorine, brom ne,

i odine etc.), fornyl, C, _6 alkyl-carbonyl (e.gqg.
acetytthaet hylnpar bony | { rdautmdncarbonyé etrqedynda rpptesented by
group 10 or the like is used and the nunber of

substi¢ dentws lizs [(HboUt witht @ JulAuptotectdartgroap dor

a hydroxy group includes, for exanple, Cl.6 alkyl

(e. g RO IUEt RGTtafiPriclsy Brndi thropyfe: n- butyl,

tert-butyl . henyl, C-, -1 I kyl (e.g. 15

bggzyl Cetle )%',i‘%f %m& 5e fnéﬁ@%‘)ﬁygf oBF n(g? é;%ﬁ. compound
tyl t hyl.car bonyl et c..), | bonvl

onr i B g B A S oA T e Bony

tc. L f i | i h of

TSNS 2 T A LN

SUbsﬁéﬁﬂgﬁghtea_B?lgg@rfégﬁdyéoqv&g-ginéi&ﬁ@@,n%or example, a
chlorine, bromne, iodine etc.), C1L ( alkyl (e.g.

nEtrm@thdﬂIabhprmspﬁ@nﬁknﬁh@}khepbgﬂﬁéuné:%éﬁ;es@ﬁ@é&YEy the
(e.g. benzyl etc.), a nitro group or the like is wused

and fdwennunben ) of n substdiients bs aboutorbd@dd refresented by
nmet hod of renoving a protecting group nay be a
the formula [VII] and the like.
Among the compounds represented by the formula [VIT],

a compound represented by the formula [XIT]:

0
/H\XZY
23 Xﬂr/ \\X3/

wherein Z° represents a ilower alkyl group in which it is
substituted with a halogen atom on the carbon atom adjacent
tec the carbonyl group, may be prepared by, for example,
Process C or the like.

Process C

2 Step 6 /jh\x ,*2 P
24,/ﬂL\X1b/X‘\X3/¥ __otep® ZS b “\X3

XIII . XII

. 1 <
wherein Z° represents a halogen atom.



25 nmet hod known per se or the simlar nethod, and for
exanpl e, 5 Decenber 2006 40 a nethod conpri sing

treatnment with acid, base, reduction, ultraviolet

l'ight, hydrazine, phenyl hydrazine, sodium N

nmet hyl di t hi ocar bamat e, tetrabutylannnniun1f|uorig$j ber 2006
pal | adi um acetate or the like is used. 5 In additiGi™°"
in each reaction of the process fgr preparing the
conmpound [I] or a salt thereof and each reaction for

synt hesi zing the starting conmpounds descri bed above,

a generally known sol vent may be used during the

reacti on.Irl@hA geaer@l |y rknown sol yentadingl udescofipsund
exanpl e, ethers such as tetrahydrofuran, diethyl

et hergpikszntdidnmey holky et drand aand L 1] 4£ dhiroxXdrre coagtend

such as ethyl acetate and butyl acetate; aromatic

hydr beardsems cSubl Be emrdre [ARE1T olueietesar drat pgample, a
het erocycl| i ¢ conmpounds such 15 as pyridi ne and

| ut i e aresS SR aLaReNdr net M FSTvatrae ahd

N-net hyl pyrrol.idone; halides such as  chl orafor nd

et hyl HHe GHEGHY 48 A BTEOHONS 3lch 2eMUelhatopyFobtomic

et hanol , .2-propanol and 2, 2-di hyl et hanol ;
hydr%%g%ﬁﬁhaggﬁﬁgu%%gyéﬂ%%%gg Egk%he, hept ane and

petrol eu et her; yli i ]
aci d andqg%%t?% gé%?§;Iagﬁéﬁbgag%&?:%§ﬁﬁﬁé?éggggp%%n%he

used-dip i Meqchi-on Sy REec8kNGLe SolveRkcrbnaror
m xture of 2 to 6 solvents. The reaction may be al so
per f o 4in bhecPs esenad nof compounds described above, when

10 the starting compound has an amino group, a carboxyl group
or a hydroxy group as a substituent, such a substituent may
be protected with a protecting group which is uvsually used
in peptide chemistry or the like. After reaction, 1if
necessary, the protecting group can be remcved to obtain

15 the desired compound.

A protecting group for an amino group includes, for
example, formyl, Ci-¢ alkylcarbonyl {(e.g. acetvl,
ethylcarbonyl etc.), phenylcarponyl, Ci-g alkyl-oxvcarbonyl
(e.g. methoxycarbonyl, ethoxycarbonyl etc.),

20 phenyloxycarbonyl, Ci_p aralkyl-carbonyl {(e.g.
benzylcarbonyl etc.), trityl, phthaloyl, N,N-
dimethylaminomethylene and the like, each of which may be
optionally substituted. As such a substituent, a halogen

atom (e.g. fluorine, chlorine, bromine, iodine etc.}, Cig

25 alkyl-carbonyl (e.g. methylcarbonyl, ethylcarbenyl,



25 a base such as am nes such as triethylamne, N,N 5
Decenber 2006 41 diisopropylam ne, pyridine or

N- net hyl nor phol i ne, sodi um hydroxi de, potassium

carbonate or the like. The reaction may be al so

performed in the presence of an acid such as

hydrochloric acid, sulfuric acid, acetic 5 acid oPcFfRber 2006
i ke. The conpound represented the formula [I] or a

salt thereof obtained by the above net hods can be

isolated or purified by a conventional separation

means such as recrystallization, distillation,

chr oget par-aphyyorethe | ikeicl@ When-the @MauRdis used and
represented by the fornula [I] of the present

I Nnvertid otuntthus cobtab et desitisn ikhenfueel frarm. it can

be converted into a salt formby a nmethod known per se

or the & mrlaechetdhog e gorneuteabezal iomupetioc)udes, for
Conversely, when the conpound is obtained as a salt,

it camnyeel5igonvert et it octheglf reehfor morcandt herpropyl,

salt by a method known per se or the simlar method.
SWhent e es GREF Nt icbrifeund PEeRRL t her ¥adenisé Lwér apd the
it can be separated into the d-form and the,l-formbXS such

a conhvent iS6fal Coptitdl "aeds| GPF onwrebns1sG 1THESd -
startin anpounds af the conpound represented b t he
for Ml AT 6P’ St (HET o6t ay- b& 41 Shiprioe,
for ijmlar.tg.a salt of the conpound represente

the RO a PP BT e LR Of o' YAt TeoRBET 1Y

p_art};l&équr,l %thbh&f@&ﬂ% lb%@gl@érlg&?ylr eeacg.i)qnai ﬁl@?& group
di st ur bed.

10 or the like is used and the number of substituents is about
1 te 3.

A protecting group for a hydroxy group includes, for
example, Cj_s alkyl (e.g. methyl, ethyl, n-propyl, i-propyl,
n-butyl, tert-rcutyl etc.), phenyl, Cyp aralkyl l(e.g.

15 benzyl etc.), formyl, Ci¢ alkyl-carbonyl {(e.g. acetyl,
ethylcarbonyl etc.), phenyloxycarbonyl, benzoyi, Cq.ig
aralkyl-carbonyl (e.g. benzylcarbonyl etc.), pyranyl,
furanyl, silyl and the like, each of which may be
opticnally substituted. As such a substituent, & halogen
20 atom {e.g. fluorine, chlorine, bromine, iodine etc.), Ci_¢
alkyl (e.g. methyl, ethyl, n-propyl etc.), phenyl, Cs.ip
aralkyl (e.g. benzyl etc.), a nitro group cr the like is
used and the number of substituents is about 1 to 4.

A method of removing a protecting group may be a

25 method known per se or the similar method, and for example,



25 The conpound represented by the fornula [II] or a 5
Decenber 2006 42 derivative thereof can be prepared

by, for exanple, a nethod described in EPA567026,

W95/ 21834 (PCT application based on Japanese Patent
Application No. 6-15531), EPA645377 (applicatio

based on Japanese Patent Application 5 No. 6-229?%@7?nber2006
EPA645378 (application based on ,apanese Patent
Application No. 6-229160) or JP-A 9-136880, or the
simlar nethod. Since the conpound represented by the
formula [I] or a salt or a prodrug thereof

(hergimafi-ar csapei s ives vrefereed wilbh to-imer eky¥easréde-tion,
compound (r), including a salt thereof and a prodrug

t herelofnzviislkow! { @xi C randaRases quiadeyic i syathase sodium N-
inhibitory activity, LDL chol esterol |owering

act ingftthy Ldithigtyderixde .| dwerhgt atanimdrtiyn Eil ppdide,

| owering activity, non-HDL chol esterol | owering
acthﬁ%%P@aM@ PEEL 2ol Esttérol 158 fevetetel evat i ng
act|V|ty is useful as a safe nedicanent for
prevent|&H 6FdfF%QRTnﬁﬂ %ﬂChhﬁﬁéFFFﬁéﬁﬁht@ﬁcﬁr8§ess tor

h ercholeste ol emi a, hyp ri cerjdem a or
Y pOHDLETA® |- IR (&) 007 JoUee: WaeeoF s (2ach

dog, t, tIe nnnk n and the |ike
and]fé%hﬁgg usef%ﬁnéﬁﬁélfdnﬁrgggn |%ﬁ%lng Fng?und Jﬁscrled
met aMdaC %yagﬁgpﬁhwn%%egolvé% m%ungeasdgéﬁi%wthe

as a safé nedicament” for prevention ‘or treatnent

ki dney, di;sgase such as nephritis or nephropathy,
arteriosclerosis, ischem c disease, heart infarction,

10angi na pecterkss: heantowhhakbutent an@UNYER), for example,

15

20

ethers such as tetrahydrofuran, diethyl ether, 1,2-
dimethoxyethane and 1,4-dioxane; ssters such as ethyl
acetate and butyl acetate; aromatic hydrocarbons such as
benzene and toluene; aromatic heterocyclic compounds such
as pyridine and lutidine; amides such as N, N-
dimethylformamide and N-methyipyrrolidone; halides such as
chloroform and methylene chloride; alcchols such as
methanol, ethanol, Z-prepancl and 2,2-dimethylethancl;
hydrocarboen compounds such as hexans, heptane and petroleum
ether; carboxylic acids such as formic acid and acetic
acid; water; and the like.

A solvent used in the reaction may be a single solvent
or a mixture of 2 to 6 solvents.

The reaction may be also performed in the presence of

a base such as amines such as triethylamine, N,N-
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25 cerebral arteriosclerosis, cerebral apoplexy,
transient 5 Decenber 2006 43 ischem c stroke, brain
infarction, peripheral arteriosclerosis, intermttent
cl audi cation, thronbosis, hypertension, osteoporosis,
di abetes (e.g., insulin resistance-dependent ty n
the like), diabetic 5 conplications (e.g. diabet?@e&mﬂmrzmm
nephropat hy, diabetic neuropathy, diabetic
retinopathy, diabetic angiopathy and the |ike),
pancreatic disorder, or restenosis after percutaneous
coronary plasty (PTCA) or stent placenent. Hereinafter
t he 4itidddgnprofl abhaepregeminenventF-aathglndhedphal, neddium
in detail. The conmpound (I) has superior triglyceride
| owenyangsxiatst i wotysandn choftestaeeobr| owerliing:.activity
as well as biological characteristics thereof, and is
speci fi calfey reggict abl ea¥ dgre Prleat rerfobnedrigy déhei shedpgnce of
hyperlipem a, in 15 particul ar hypertriglyceridem a,
hy pet!t i popt stePnadfi AYarerh ifgéer éRofestetioitdm acids acetic
wel | as netaboli¢ syndrone and atherosclerotic
vasctf &t 9%edi"6n'aFFsing therefrom and secondary
di sease thereof such as coronary, artery._di seas
cardiac in af@PPSH?daﬁe|?%fﬁﬂ&?@o??s%h%r%ﬁﬁ¥%iﬁfg?&t?%n? salt
20 bral.dSehellgeal B ol Lhent GLAYACALORe sotatea or
peri pheral “arteriosclerosis, gangrene and the Frke.
For tyeatinent, of Lhesendiseasespathe; sompound (L) Ry
be used al one“or may be used in conbination with other
dr ugredngtedinents i SHEh: asc @ ildtphbd, | OMBEIANG AGRAY, c@ the 1ike.
chol est er ol

When the compound represented by the formula [I] of the

present invention thus cobtained is in the free form, it can
be converted into a salt form by a method known per se or
the similar method (e.g. neutralization, etc.}. Conversely,
when the compound is obtained as a salt, it can be
converted into the free form or ancother salt by a method
known per se cr the similar method. When the resulting
compound 1s in the racemic form, it can be separated into
the d~form and the 1-form by a conventional optical
resoluticon means.

The starting compcounds of the compound represented by
the formula [I] or a salt thereof may be alsoc in a salt
form similar to a salt of the compound represented by the
formala [I], but the kind of the salt is not particularly
limited as long as the reaction is not disturbed.

The compound represented by the formula [II] or a
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25 lowering agent, an HDL | evel elevating agent or a 5
Decenber 2006 44 chol esterol absorption inhibitor
(adm ni stered simultaneously or adm nistered at a

certain interval). In this case, these conmpounds are
preferably adm nistered as oral preparations

(including intraoral disintegrating 5 tablets) ot ff&per 2006
may be optionally admnistered ip the form of

suppository as rectal preparations. In this case,

possi bl e ingredients for the conbination use include,

for exanple, a PPARa agoni st such as fibrates [e.qg.,

d of didwat-e,i veBenzat b brate heCenrtbhrozity, Fenokibhale, a

W- 1463, GM578 and 10 the like]; and a cholestero

| owerdttgpdagentrsued as EaNSEONEA|, cwaeh 4 atd gPCT application
derivative and anal ogue thereof [e.g., Acipinox and

Pr obuessiq conaJbpkecaci hirimdifpgliesiof élg. 6-15531),

Chol estyram ne, Col estipol and the like], a compound
thatEP%%éﬁﬂéséé@phb%@rim @@S@ﬂ ehot @xtrerssl Fpéegl, Application
Ezetim be, 15 Sitosterol, mycin and the like],
conﬂﬁhné*@ﬁ§9599nh@%ﬁ§%53ﬂ80§?ﬁPﬁé§$%lQﬁ Qﬂ%ﬁpe§ﬂe€%Panese

Lo et e SO L A8 b D oo B d3pappy, o= the

ZD- 4522 (Rosu¥gstat|n) Itavastatin and the like], a
squéfene €poxi dase |nh|b|tor 20 [e.g., NB-598 and an

anal ogue LGompoppd Lhereof ?%ﬂrgﬁg%téé qﬂé 0D (1) or a

| evel elevating agent due to itio

chol estierQl jeptefzid anNsPRULl NYePLOL LI &ctherdhds PDferred
CP- 529-414 and the like]. In addition, a conbination

W t he @meracyl =Coenz yd@nAuelol est em&mﬁﬂgt zapsferesereof and

( ACAT)
a prodrug therecf) is low toxic and has squalens synthase
inhibitory activity, LDL cholestercl lowering activity,
triglyceride lowering activity, lipid lowering activity,
non-HDL chelesterol lowering activity and HDL chelestercl
level elevating activity, 1t is useful as a safe medicament
tor prevention or treatment of hyperlipemia such as
hypercholesterclemia, hypertriglyceridemia or hypoHDLemia
in a mammal {(e.g., mouse, rat, rabbit, dog, cat, cattle,
pig, monkey, human and the like) and is alsc useful for
prevention or treatment of metabolic syndrome. Mcreover,
the compound is useful as a safe medicament for preventicn
or Lreatment of kidney disease such as nephritis or
nepinrcpathy, artericsclerosis, ischemic diseass, heart
infarction, angina pectoris, heart failure, aneurysm,

cerebral arteriosclerosis, cerebral apoplexy, transient



wun

25 inhibitor (e.g. nelinamde etc.) or a lipid rich

pl ague 5 Decenber 2006 45 regressing agent (e.g.
compounds descri bed in WD 02/ 06264, WD 03/059900

etc.) is possible. Further, a conbination wth a body
fat | owering agent such as a pancreatic |ipase

inhibitor (e.g.orlistat etc.) is also possible. %Emcmnmﬁ2006
Anot her possi bl e ingredient for the conbination use

i ncl udes an oxi de squal ene-| anosterol cyclase

i nhibitor, for exanple, a decalin derivative, an
azadecal in derivative or an indan derivative. In

par t iieuharnic by roasbi pragh wirtta ran i VG GoA greduct ase 10

i nhi bitor, nyalgia and nyolysis which are also the

si deare¢fewtic igfroans HVG Conirednet adeud ndv tbidrgr thaymbesis,
alleviated. Further, this conbination not only has
IipiHVP%Wﬁﬁﬂﬂﬁynra@ﬁFV¢@@K4ﬁﬁﬁraH§@bP§e%fﬂe&thénagéinst
osteoporosis and Al zheiner's disease, and may inprove

t he ﬁ?%gﬁ%%F%*@@PQBd?%%Héﬁﬁta@ﬁséﬁ%el{%@heﬁﬁﬁ etic

apopl ex ,cardlac infarction or the |like)

addi £7 lﬁﬁﬁ%°@8nb%u%d ?ﬂﬁbqg§csBPP56?@9?Q% q?@@ﬁfﬁ%nt

of dlsease |ated mnt n1cronen1a
exanpl & Acy é pan e%%ﬁl%e %8&§¥d| tf?3ﬁ§9n§8ﬁéﬁPiﬁ?Y and
20 of, onsel. of Loancreati tis, it i s sajd that .
chylon1crons Eause n1croenboFlzét fonina pancrea?lc

capi L ary: hl-00d b¥§§§£%y Al SQ¥DQEQ@M Qﬂ!%&%%%??@aceme t.

results in increase in” production of free fatty aci

by di gestioriokrtelghyeeritde; W th papcreatded iPRaS8tion s
and then the free fatty acid

10 explained in detail.
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The compound (I} has superior triglyceride lowering
activity and cholesterol lowering activity as well as
blclogical characteristics thereof, and is specifically
suitable for Treatment or prevention of hyperlipemia, in
particular hypertriglyceridemia, hyperlipoproteinemia and
hypercholesterclemia, as well as metabolic syndrome and
atherosclerotic vascular lesion arising therefrom and
secondary disease thereof such as coronary artery discase,
cardiac infarction, angina pectoris, brain infarction,
brain ischemia, intermittent claudication, peripheral
arteriosclerosis, gangrene and the like.

For treatment of these diseases, the compound (I) may
be used alone or may be used in combination with other drug
ingredients such as a lipid lowering agent, a cholesterol

lowering agent, an HDL 1lewvel elevating agent or a



25 stinmul ates strongly a | ocal place, whereby
pancreatitis is 5 Decenber 2006 46 devel oped.
Therefore, since the conpound (1) has triglyceride
| owering activity, it can treat pancreatitis and it
can be used for treating pancreatitis alone or
conbi nation with a known therapy. For treatnent gikme”ﬁmr2006
this 5 disease, the conpound (1),,can be adm ni stered

orally or topically and it can4be used al one or in
conbination wwth a known active conmpound. In this

case, ingredients which can be conbined include, for
exanph&Le Aot ni n Gheasytol), gabexaliecresi| ati@dministered
(FOY), nafanobstat nesilate (Fusan), 10 citicoline

(N colmnung)anewusnastat atm{iM staol=iddtand ckhealinkent4oral) . In
anti-enzymatic therapy. For the purpose of alleviation

of péiiy aesanttilehd igvenrgiuedagent, caehenanpay catintnistered as
anal gesic or a narcotic is also used. A further

not ab¥el exahpbaragfioappl | dadlodiod t Hatrisraonpeuadnieyrating
is application for secondary hyperlipema. The

di seladelgthiic] GdeShEY dbBt & WPOLAYEvI WML HEpREotT cthe form

syndrone or chronic renal failure and the like ang
ﬁs case,

hype?JT | ﬁélﬁf’?xsbﬁ%@f s *SubSedguent PEEPT hit'se” - ‘seasdb. ©

many cases, %Bhe gn1§ agggavateg th§§§ dlsease ude, for
namety, E)Tor Vi ¢t ouStcirél n view of ?lpl
Iomerln act|V| t he .conpound_(1 J4.S .als Suita
for Tre nént EEXR a(%ﬁf%oﬁugﬁ %év% 6ﬁh§ﬁtq gfhegiOflbrate’

d'SQ@§%§u1%H%thn &é%é&b&ﬁﬁﬁ. kgnsapbﬁﬁxadmynuﬁkgre@w0578 and
alone or in conbination with the nedicanents |isted

10bel owe like]; and a cholestercl Jlowering agent such as
nicotinic acid and a derivative and analogue thereof tfe.g.,
Acipimox and Probucel], a bkile acid-binding resin [e.g.,
Chelestyramine, Colestipol and the like], a compcound that
suppresses absorption of cholesterol [e.g., Ezetimibe,

15 Sitosterol, Neomycin  and the like], a compound that
inhibits biosynthesis of cholestercl J[e.g., an HMG-CcA
reductase inhikiter such as Lovastatin, Simvastatin,
Pravastatin, Atorvastatin, ZD-45272 (Rosuvastatin),
Itavastatin and the 1ike], a sgqualene epoxidase inhibitor

240 [2.9., NBE-538 and an analogue compound tTherecf and the
like}l or an HDL level elevating agent due to inhibition of
cholesterol ester-transporting protein f[e.g. JTT-705, CP-
5Z9-414 and the like]. In addition, a combination with an
acyl-Coenzyme A cholesterol acyltransferase (ACAT)

25 inhibitor {(e.g. melinamide etc.) or a lipid rich plaque
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azosem
enal april ;nml-eate,;(Reniyace) etc.], angiotensin |

receptor antagonists [e.g. candesartan cilexetil

(Bl opressp, plzesarhanr PatASSiAn6NY-1at an) nuvabsar téiictase
(Diovan), irbesartan etc.], Ca

25 Di abetes treating drugs: Kinedak, Penfil, Humalin,
5 Decenber 2006 47 Euglucon, dimcron, Daonil
Novol in, Mnotard, insulins, @ ucobay, Dinelin
Rasti non, bacilcon, Deanelin S, iszilins; insulin
sensitizers (thiazolidine and non- thiazolidine {i?%%nﬁwr2006
agoni sts: pioglitazone, Avandia, KRP-297, 5 TAK- &
MCC- 555 etc., isoxazolidine drugs; JTT-501 etc.),
bi guani de drugs (e.g. mtiglinide etc.), insulin
secretion pronoting drugs (e.g. sulfonylurea agents
etc.), a- glucocidase inhibitors (e.g. voglibose
et C. yegBSIFiagonigehs (egy. cdMfebWiE elcGo)ibkasuhi RO 02/06264,
preparations etc.; 10 Hypothyroidismtreating drugs:
driedot hyrobd20{ Thtceni dp, doewdbhyr oxi hertsedi.um combination
(Thyradin S), liothyronine sodium (Thyronine,
Thyrenam n)zedNeghrtotliceesyndr oden't enathi g dr pgscreatic lipase
predni sol one (Predonine), prednisolone sodi um
succate (Pr éqofi ) 1StaA5 afet hy | pr el stlor€§odi um
succi nat e (Solu-l\/ledro,lél,6 bet anet hasaone (Lynderan);
e

>Ant i coagd it het sy
tin), _dil hyd hloride (Coneli d.the .

| ket GBI c=1 eifar Pai TUre tBratt y Grugs: oot i bitor,

[0 Ger 20,LuosEMde, (Lasig) ., OUE! ap de (LUNel or D)1y ive

|ﬂ§ﬁre&#59Fiégﬁngma combination use

In |%itorszféégé

inhibitor, myalgia and myolysis which are also the side
effect of an HMG-CoA reductase inhibitor may be alleviated.
Further, this combination neot only has lipid lowering
activity but alsc is effective against osteopcrcesis and
Alzheimer’s disease, and may improve the prognosis of
ischemic disease {(cerebral zpoplexy, cardiac infarction or
the like).

In additicn, the compound {1) is suitable for
treatment of disease associated with hyperchylomlcronemia,
for example, acute pancreatitis. Regarding the mechanism
of onset of pancreatitis, it 4is saild that chylomicrons
cause microembolizatlion 1in a pancreatic capillary blood
vessel, or hyperchylomicronemia results in increase in
productlion of free fatty acid by digestion of triglyceride
with ©pancreatic lipase and then the free fatty acid

stimulates strongly a local place, whereby pancreatitis is



25 antagoni sts (maninhiron), a receptor blockers and

the like. 5 Decenber 2006 48 In conbination with
t hese drugs, the conpound (1) can be preferably
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oral ly adm ni stered. Since hyperlipem a aggravates

arterial sclerosis and causes hypertension, the5Decembcr2006
conpound (1) is suitable for 5 treatnent or

prevention of hypertension, and jn this case, the

compound (I) can be adm nistered alone or in

conmbi nation with the nedi canents listed below. In this

case, the possible conbination includes conbinations

Wi t hdevé Ddpexanpl eTha@ngi ptegnsididde antragonkStsodr@: 9-¢1) has
| osartan 10 potassi um (Nu-Lotan) , candesartan

ci | exet¢lydBlior essprand atheévliike] it ACEni nhicbit @e8creatitis
[e.g., enalapril nmaleate (Renivace), lisinopri
(Zestnill it Loageb}, udebaprirl crhydivchbentdeat(iAdecwtl)gne or in
captopril and the |like], calcium antagonists [e.qg.,

am ot P He tBegy wdttd (aAmrmnn thdgrapasc) , Fds Wa@ﬂtrrmmu mef this
hydrochlorlde (Calslot) and the like], hypotensive

°di ur @tTES% r eEepEORPHIBEKEF s, CRBCA otdmigligdiers aglly or
the |ike. A further notable |nd|cat|on of the conpound

(1) Jf%pmoas]tlé”o;%?o%?sc%&?rrﬁa?ﬁl Fed Bg}e.%rléhsc@“@ﬂna ooy with a
Ch0|ﬁ§5er tlvéoc§%§%2%§ o&n i lfl?egégrﬂgﬁp§%8nF8rWthh can

| owering act conpoun

trea%@EkaBEnpﬁe%%@ghgﬁolfOr £££H9f05|§%9§‘89992|$9asy101)

by increase of est er ol and
t he @QﬂQ@%@d Gkkl@éﬂebe ?@@]n'%&ﬁﬁﬁ%st@konﬁegﬁlhge {Fusan),

conbination with the nedlcanents ['i sted bel ow.
citiceline (Nicoline), urinastatin (Miraclid) and the like

for anti-enzymatic therapy. For the purpose of alleviation
of pain, an anticholinergic agent, a non-narcotic analgesic
or a narcotic is alsoc used.

A further notable example of application of the
compound (T) is application for secondary hyperlipemia.
The disease includes diabetes, hypothyroidism, nephrotic
syndrome or chronic renal failure and the like, and
hyperlipemia onsets subseguent to these diseases. In many
cases, hyperlipemia aggravates these diseases, namely,
forms @ vicious circle. 1In view of lipid lowering activity,
the compound (1) is alsc suitable for treatment or
prevention of development of these diseases, and in this
case, it can be administered alcne or in combination with
the medicaments listed below.

Diabetes treating drugs: Kinedak, Penfil, Humalin,



25 The possi bl e conbi nation includes conbinations wth

a sex 5 Decenber 2006 49 hornone and associ ated drugs
[e.g., an estrogen preparation, ipriflavone (Gsten) ,

ral oxi fene, osaterone, tibolone and the like], a bone
resorption inhibitor such as calcitonins, vita D
preparations [e.qg., alfacalcidol, caIC|tr|oI angggmfﬂnmﬂZOOG
|'i ke], bisphosphonates (e.g., etjdronate, clodronate

and the like) and the |ike, a bone

formati on-accel erating agent such as fluorine

conpound, PTH and the |ike. Further possible

appl Ee@atuam,ofGtihd coompoundn(il) i®voasea,f ebnotard, insulins,
suppressi on of thronbus formation. Since blood 10

tri ghyeertiade | eVehead Fa&ketiMph, t hataciidvohves bagwmelin S,
bl ood clotting have a positive correlation, and
triglyeeringe |sﬂﬁﬂéépea§€wsaﬁdzéréttlﬁ@lﬁEO%U®pﬁ%ss%ﬁﬁ nor-
by intake of o0-3 fatty acid, hypertriglyceridema

accel 2t 3PS HRPORBOR 1 &1 HEYTON FLoBLE ERePHOr bV gicige KRP-297,

t he of em a.patient. 15 i ncreased
SSecrg%%%ﬁ? %gg%gg§ ESge LAY R S ek beeor YT it actc )
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vascyl ar_ en othellal cell re, str y than that of
a pe#s §€|n uﬁorﬁal bImEP ipi dP Q?; dralds" ﬁguﬁﬁ?retlon

t hat 5£5g¥%Fer de (herelnaft lF??% rredrgg%ﬁéasl . o

LUl S
decr'gases grlnolygls abi

V'eméfﬁcéé¥a5E9 %QwLQM@BEQQ @cti vig lﬂb%%eCQHqunﬂﬁ%éggonists

is suitable for preventlon or treatnent of throd
fornﬂ&kpnjﬂkn6thl@tcCﬂSQﬂﬁhﬂanﬁﬂﬁgyﬂgtﬁﬁﬁsQQCU$ed
al one or in conbination with nown t herapeutic
agent s | ilstcedhbet oad sipr ef erabl ynd or doned : dried thyroid
adm ni strati on.

(Thireoid), levothyroxine sodium (Thyradin 8), licthyronine

sodium {(Thyronine, Thyronamin) ;

Nephrotic syndrome terating drugs: prednizolonea
{(Predonine}, prednisolone  sodium succinate (Predonine),
methylprednisolone sodium succinate {(Solu-Medroliy,

betamethascne (Lyndercn):
Anticoagulant therapy agents: dipyridamole (FPersantin},
dilazep hydrochloride (Comelian) and the like;

Chronic renal failure terating drugs: diuretic [e.qg.,
furcsemide (Lasix), bumetanide {(Lunetcron), azosemide
(Diart) etc.], ACE inhibitors [e.g. enalapril maleate
(Renivace) etc.], angiotensin IT receptor antagonists [e.g.
candesartan cilexetil (Blopress), losartan potassium (Nu-
lotan), valsartan (Diovan), irbesartan etc.], Ca

antagonists (maninhiron), o receptor blockers and the like.



25 Thronmbus formation preventing or treating drugs:

bl ood 5 Decenber 2006 50 coagul ation inhibitors

[e.g., heparin sodium heparin calcium warfarin

calcium (Warfarin) etc.], thronbolytic drugs [e.qg.,

ur oki nase], antiplatelet drugs [e.g., aspirin,

sul fi npyrazone (Anturan), dipyridanole (Persanti?])DEC%mberzoo6
ticlopidine (Panaldine), cilostazol (Pletal),

cl opidogrel etc.]. In addition, the conpound (l) has
superior high- density |ipoprotein-chol esterol |evel

el evating activity and is low toxic. Therefore, these
conmpowingsn-amdtsaht 140 dihereakugan be usegosabely) asan be
for exanple, an agent for prevention or treatnent of

pri nereyfdanigr ok ghy defsitiystered.

I i poprotein-chol esterol em a, Tangi er di sease or the

li ke, assiwell las=aniagent RoprpryeEvent&omeor:lt redtarestis and
of cardiac infarction, atherosclerotic disease,

hy pefd4 55 BYPRT ks 4Bt yplel | pitbcatysor il i ths, sultable for
dlabetes di abetic conpllcatlon or the like and can

“be Lﬁﬁﬁfqmﬁ“tpPév@ﬁPFﬁ@ %ﬁnt?iﬁﬁﬁﬂﬁfteéﬁﬁéPfo%%@e%%s?%ﬁs case,

hyperllpen1a ig%g { nsi on, abetg di abetic
alone

coin‘%at?%WP e redhr ‘%Ih? & or in
neurqﬁ r¥i dhaQ%k'C ret|nq9ath rhy%%gjqj IH Chis
peri phera i vascu ar dlsease 0Si' S, pancreatl

dlSOéégg' t&&p&2g59blga%gﬁgfn %ﬁ @l F@Bncbﬁﬁfﬁg@%knﬁ:w1th

sequel a ‘of ca arction, heart tailure, car

val vilar diggase Qﬁmpékéﬁ§iﬂf*1 B 5688€scd N (@ FAMBI 5sartan
(e.g., nouse, rat, hanster, rabbit, "cat, dog, cattle,

10h0rsﬁbté§k&ﬁﬁ,(NQHKSVanth@thHH$rtan cilexetil (Blopress) and
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the like], ACH inhibitors fe.qg., enalapril maleate
(Renivace), liginopril (Zestril, Longes), delapril
hydrochloride ({Adecut), captopril zand the 1like], calcium
antagonists [e.g., amlodipine besylate (&mledin, Norvasc},
manidipine hydrochloride {Calslot) and the iikel,
hypotensive diuretic, o receptor Dblockers, [ receptor
blockers and the like.

A further notabls indication of the compound (I} is
ostecporosis accompanied by increase of blood cholesterol.
Because o©f the supericr lipid lowering activity, the
compound (I) can be used for treatment or prevention of
osteoporosis zccompanied by increase c¢f blood cholesterol,
and in this case, the compound (I) can be administered
alone cor in combination with the medicaments listed below.

The pessible combination includes combinations with a sex
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25 the like). In addition, the compound (I) is

suitable for 5 Decenber 2006 51 treating and

preventing hypoHDLem a (i ncluding prinmary

hypoHDLem a), Tangi er di sease, and ischem c heart

di sease that is developed frequently in a diabeg&;cﬂan2006
patient after nenopause. In addition, the conpounf

(1) is particularly 5 suitable for treating and

preventing hyperlipema, in particular,

hypertrigl yceridem a, hyperlipoprotei nema and

hyperchol esterol em a, as well as atherosclerosis

vascubafiond esiconsabt skt theref nemyandat hestseeendgeyYparation,
di seases thereof such as coronary artery di sease,

cer ebral fischem &stkh)anews ismiger, ebfsadzerone, tibolone and
arteriosclerosis, peripheral arteriosclerosis,

i nt ebing ttiem! .ckagdneatsomprtgangishebame $umd kiskeaAsiwonins,
further notable exanple for application of the

conmpblrft (M )l RirdeRti6RS ol et ¢ eat demicadf idPZzhefakelisriol and
15 disease is exenplified. It has been known that

i ncr 63Se o1 bt 0bd SEABFRETEAIAS i s°af i SREFAEIHEDf clodronate

Al zhei mer' s di sease., The canpound (I an be used for

o eUTHT DI of - 55 et Irbrit ot L iR o Ho 619 oL iedags alet Lorat ing
its isorc.hhiaghf L?cg]rs'rtley coI ! Eggarimg%)l-\’]_acrgplt%ﬁ ?[ gl

Ieve% e evéilng ac |V|%y and ") I"pi @ Iéheriﬁg LRE-

aCtiVityﬁﬁﬁﬂﬂewh%%sgqglgp gyﬂgaéigniéfu%ﬁg E%&pOﬁHSh(I) is

purpose, it can be admnistered alone or In

combiniat ken WubPrihe: 4,01 Lowng frYgS rob-Rat hiS. CaS8nce blood
the possible conmbination includes conbinations with

an aceflyl-echebenastenasad nhiddbtorvife.what AegREs in blood

Excel on and
clotting have a positive correlation, and triglyceride is
decreased and clotting is suppressed by intake of «-3 fatty
acid, hypertriglyceridemia accelerates thrombus formatiocn.
Furthermore, since the VLDL of a hyperlipemia patient
increased secretion of a plasminogen activator inhibitor
from a vascular endothelial cell more strongly than that of

a person having normal blcood lipid, it is alsc thought that

triglyceride (hereinafter referred as TG) decreases the

Tibrinolysis ability. Therefeore, In view of the TG
lowering activity, the compound {I) is suitable for
prevention or treatment of thrombus formaticn. In this

case, the compound can be used alone ¢or in combinaticn with
the known therapeutic agents listed below, preferably for
oral administration.

Thrombus formation preventing or treating drugs: bleood



25 the like), an anyloid a-production or secretion

i nhibitor 5 Decenber 2006 52 (e.g., ay or (3
secretase inhibitor such as JT-52, LY- 374973 and the
like, or SIB-1848 and the like), an anyloid P

coagul ation inhibitor (e.g., PTI-00703, BETABLOC (AN
1792) and the like) and the like. 5 In addition, S Reber 2006
t he conmpound (1) has blood glucogse |owering activity

and shows bl ood glucose | owering activity in a rat
suffering from endonorphi c di abetes, it inproves

insulin resistance. It is, in viewof its biologica

char aci@ri=tiices, iespeciatty salidabl erdrerripr evwention oheparin
10 treatnment of hyperglycem a and the secondary

di seazkciwr,i svagtdtier efebmwuchWwasfzonpl | eati bns thromboelytic
observed in the diabetic nephropathy and rena

fai | 4Feostlage - chrebi oty adlitéé’ééléei@ﬂérﬁ%sar{@eﬁi-a, aspirin,
bone netabolism abnormality, vomting, nausea,

anor &t al A d 2dPaFr hea P iérgBls syrprareda8°8tich 4sersantini,

neur opat hy, .di abeti c _neuropat hy, diabetic ,
Sy ot | NP abidtiec Sy Hscal &1 LAPSFdor (PASTARlY geopidogrel
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insué{g ]resistance and di seases arising therefrom

such as’ ~ ‘hypertensi on and inpaired glucose tol erance

and the secondary, disease,gueloas: eardl ac,d.seaseyon,

cardiac failure, 20 ischem ¢ cardi ac di sease, cere

i schem &, ntighal-tiept-ciclaudiecat i opyand, gangrienesct Mvity
treatment of these diseases, the high-density

|'i poprotel nwehebest er othd:eMelreel evati ngoagemdsotntihealts

present invention nay be used al one for prevention or
thereof can be used safely as, for example, an agent for
preventicn cr treatment of primary lcow or high-density
lipceprotein-cholesterclemia, Tangler disease or the like,
as well as an agent for prevention or treatment of cardiac
infarcticon, atherosclerotic disease, hyperlipemia, mixed-
type lipid abnormality, diabetes, diabetic complication or
the 1ike and can be used for preventing or treating
artericsclercsis, hyperlipemia, hypertension, diabetes,
diabetic ccompilication, diabetic nephropathy, diabetic
neurcpathy, diabetic retincpathy, arrhythmia, peripheral
vascular disease, thrombosis, pancreatic disorder, ischemic
cardiac disease, brain ischemia, sequela of cardiac
infarction, heart failure, cardiac valvular disease or
Alzheimer’s disease, in a mammal {(e.g., mouse, rat, hamster,
rabbit, cat, decg, cattle, horse, sheep, mcenkey, human and

the like). 1In addition, the compound (I} is suitable for
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25 treatnent, or may be used in conbination with other
bl ood 5 Decenber 2006 53 glucose |owering drugs or
hypot ensi ve drugs. In this case, these conpounds are
preferably adm nistered as oral preparations
(including intraoral disintegrating tablets).
Alternatively, if necessary, the compounds rmay be &ember 2006
adm ni stered as rectal preparatigns in the form of
suppository. The ingredients that can be conbined in

this case include (1) an insulin preparation (e.g.,

human insulin and the like), (2) a sulfonylurea agent

(e. gtreatglicbeneal apkdent gld clyazhdesngh i mepiricdegapdithe,
like), (3) 10 an a-glucosidase inhibitor (e.qg.,

vogl hpos8Leadan boSenandr dibeakekeind (dYcramiicndehcnh disease
sensitizer (e.qg., pioglitazone, rosiglitazone and the

l'i keYhat{ B)s alrvaldpse Fedyetrade innhididlortijcepgiient after
Epal restat, Torestat and the like), and a glycation

i nhi BERGrYEe.-g. [nanddbgifani ditRecandowte (Tkep. pastiularly
conbi nation wth a gynecol ogi ¢ di sease treating drug

(a cPihedtier iférng%?%Pé“rg PreaPrRYSEF tRY (oertddRbEg?, in
estrogen, estradiol, testosterone enanthate, , . }
est r'&dli o1“Valer t’%eﬁ%lgel@ﬁ&rﬂgﬁ%}?' I BredsPoranteneTia and
treatin r tampxifen citrate _and the like),_a
endohit T s bR A R iy Sra Lt PRt g s g eseuter
(!eufgé¥6ﬁ'a@i@gﬁga{ﬁ%ré¥¥5 ghdaﬁﬁetgghédd%%g an EQ es thereof
i ke, or a conbination with such a drug and a di abet es
trealidig Ar ugrbssal so-Rosskihkes sEurtherimrie, sanemia,

conmbi nation with a hypotensive agent is possible, and

t he agentysinckudesyaf orrexanpbeerédis,a peripheral

arteriosclerosis, intermittent claudication, gangrene and
the like

As a further notable example for application of the
compound (1), prevaention or treatment o¢f Alzheimer's
disease is exemplified. It has been known that increase of
blood chorestercl is a risk factor of Alzheimer's disease.
The compound (I} can be used for preventicon or treatment of
Alzheimer's disease due to 1its supericr high density
lipoprotein-cholesterol level elevating activity and lipid
lowering activity, and when the compound (I) iz used for
such purpocse, it can be administered alone or in
combination with the following drugs. In this case, the
possible combination includes combinations with an
acetylicholinesterase inhibiter (e.q., Aricept, Excelon and

the like), an amyloid p-production or secretion inhibitor



25 diuretic (e.g., furosem de, spironol actone and the
like), 5 Decenber 2006 54 (2) a synpathetic nerve
inhibitor (e.g., atenolol and the Iike), (3) an

angiotensin Il receptor antagonist (e.g., losartan,
candesartan cilexetil, valsartan, irbesartan, 5 December 2006
ol mesartan and the like), (4) an angi otensin

converting 5 enzynme inhibitor (e.g., enalapril

mal eate, delapril hydrochlorideand the like), (5) a

cal ci um antagoni st (e.g., nifedipine, manidipine

hydr ochl ori de, am odi pi ne besylate and the |Iike) and
the kike., | gdditiens=areo0abi nahhop: Wt hsacghe@nigr-s2, 1v-
cardiac 10 failure treating drug is possible, and the
drug3ta€ludes; thkon iexanplesifl)sd® (3hd eeeplloke), an amyloid
bl ocker, (2) an ACE inhibitor [e.g. enalapril naleate
(renfvaceypnlitsémopnhlib{(tenges, g. zestrii-koets, ) RETRBLOC  (AN-
an angiotensin Il receptor antagonist [e.qg.

candes&it andcithexeikd) (Bicoplhess)keval sartan, |osartan

15 etc.], (4) an al dosterone antagoni st

5( spi r onolldctGRét 1 0pl T EoREY, ceByowrd effdot el Phood glucose
ant agoni st , 6l,a.Na-H exchange inhibitor, (7) a o
Na- O‘é‘%&lﬁ]@né‘é Fhht bi st Shesy Blonba1sy and el i kectivity
The conpound (I.)> has superior, skeletal  nmuscle 20 .

ot ot S001 G e ETo THAT FERoPHEr Somsoma k) 1t Lmoroves

exhi bits ; treating of prgventing effect: agai nst, i1
i c or

cond!tlon in skeleta! muscl e 1S necrose
CO"&EBE§6%$ri%€H§§Q g&bedﬁ%ﬁﬁ?”%ui@&éfgf%d%uggeééntiQn or

ischem a, effort, excessive exercise, trauma (bruise,

10skel et tnasche BleediNthenia and the secondary disease
arising therefrom such as complications observed in the
diabetic nephropathy and renal failure stage, circulatory
digsease such as anaemia, bone metabolism abnermality,
vomiting, nausea, anorexia and diarrhea, nervous symptoms

15 such as neuropathy, diabetic neurcpathy, diabetic
retinopathy, diabetic vascular disorder, as well as insulin
resistance and diseases arising therefrom such as
hypertension and impaired glucose tolerance and the
secondary disease such as cardiac disease, cardiac failure,

20 ischemic cardiac disease, cerebral ischemia, intermittent
claudicaticn and gangrene.

In treatment of these diseases, the high-density

lipopretein-chclestersl level elevating agent of the

present invention may be used alone for prevention or

25 treatment, or may be used in combination with cther blood



25 electric shock), burn, malignant hypertherm a,

mal i gnant 5 Decenber 2006 55 syndrone, netabolic

myopat hy, inflammatory nyopathy, rnuscul ar dystrophy,

i nfection, intoxication, netabolism abnormality and
hypertherm a. Mre specifically, the compound Glp}..omber 2006
protects skeletal nuscle fromcell disorder 5

resulting fromthe above factors;; In addition, the
compound (I) has treating or preventing effect against

nmval gia resulting fromcytotoxicity of other drugs

(e.g. HMG CoA reductase inhibitors, cyclosporin,

fi brate-dicugsweet 6g)dang far thebrenhabdamy@lsysi sni fhés case,
serious case, etc.. 10 In particular, the compound (I)

exhi bi¢s: superiods dregidafgreblpr edeimisigreldf estoral

agai nst nyal gia i nduced by a HMG CoA reduct ase

i nhi bi ¢ sgngneurl thekudiger ilogsacr hbbdfonydlepsias inandablets) .
i nhi bits decrease of geranyl geranyl pyrophosphate in a

nus ctil @ e el Hdube R BF & 215 - HUS: CoAteddet BgE be
5i nhi bi t or, %e. . atorvastatin, |ovastatin,

si m/Aastatis ,er%Pa@%s{%%w, BFo8avast ¥t T m it avastat¢h,
fluvastati.n, ceriyastatin, .pitavastatin etc.)., The .
conpound (1) "Has %s(lﬁ%elrnlgorredﬁ?gl &t gllja%ucsaéjl %e 6%8?%%‘?(? ngt this
activi - ;S L ow toxic. e the agent ., 20 of

t he %Argee\s/elﬁl{% q|urc11\§/er(1j:‘)1| ognn ég%u%ggsggéﬁ%reautslé%, (% 0 'éx%"rlr% e,

as amagent JLar cpLevant)i ng,or .t reatdng rhabdgnyol ysis,,
myogl obi nuri a associated wi th rhabdonyolysis, or

myal gi @endiBrdd RNOE - (L. 1Ge, MUSEep I Blde RAABLEE, 1ike), (3)
rabbit, cat, dog, cow, horse, sheep, nonkey, human

10et C.3an oa-glucosidase inhibitor (e.g., voglibose, acarboese and

the 1like), {(4) an insulin sensitizer (e.g., pileglitazone,
rosiglitazone and the like), (5) an aldose reductase
inhibitor (e.g., Epalrestat, Torestat and the like), and a
glycation inhibitor (e.g., amincguanidine and the like}.

15 A combinaticon with a gynecologic disease treating drug
{a climacteric disorder treating drug (conjugated estrogen,
estradicl, testosterone enanthate, estradicl wvalerate and
the like), a breast cancer treating drug (tamoxifen citrate
and the like), a endometriosis and hystercmyoma treating

20 drug (leuprcrelin acetate, danazol and the 1like) or the
like, or a combination with such a drug and a diabetes
treating drug is also possible.

Furthermore, a combination with a hypotensive agent is

possible, and the agent includes, for example, (1) a

25 diuretic (e.g., furosemide, spironoclactone and the like),
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25 The conpound (1) has superior ubi qui none increasing

5 Decenber 2006 56 activity, and preventing or

treating effect against and inhibiting effect of
progressi on of organ dysfunction and organ failure,

and thus, is useful as an agent for prevent|ngSq[geccmber200(3
treating and for inhibiting progression of 5 diSease

based on this pharmacol ogi cal actjvity. Herein, organ
dysfunction includes hypofunction of various organs

and conplications thereof and, inter alia, preferred

is ischemc organ dysfunction. That is, the conpound

of they presemcianventicarcamrprevent (eehl, deadtviol and the
caused by ischema 10 or the like and can protect the
functiion ,of (a) celnl andcamrnsangan, asdegthus, antag@andre (e.g.,
al so used as an agent for nmaintaining the function of

an otgzantaan agentlefprtampr otidetienglan orlartaan irbesartan,
i nhi bitor of organ cell death, or the like.

SpecPheH IR el EOFpdur@’ef (Ehe 3pr ESEAPTEBSihventPoRcTting
can prevent or treat heart hypofunction (including
dana@%z¥ﬁe ca%@h%ﬁﬁﬁfﬁéclé? g{n'alﬁnﬁ§iﬁﬁ%ﬁwctW%nea§ﬁwd delapril
panc %func n re t| g from vari ous factor

(in r9epasdd-Tbh | And” tHE"T &' 898“th (e-g.

each rgan and can Jd.nhibit pro to death,. 20
addl?lgﬁ%'organlﬁyéfhﬁcplonﬁﬁgogéeog%%%n aﬁ%s?d%é?a pesylate

rasugﬁéngquggEQ|§§§39§3§H%Q as arteriosclerotic
ar

di seases (c infarction, angina pectoris, brain
infarction, scerebral hemryihagde-8tGidn a chronic cardiac

failure treating drug is possible, and the drug includes,
for example, (1) a B receptor blocker, (2) an ACE inhibitor
[e.g. enalapril maleate (reniwvace), lisinopril {locnges,
zestril etc.)], {3} an angiotensin II receptor antagonist
[2.g9. candssartan cilexetil (blopress), valsartan, losartan
etc.], (4) an aldosterone antagonist (spironolactone,
eplerencone), (5) an endothelin antagonist, (6) a Na-H
exchange inhibitor, (7) a Na-Ca exchange inhibitor, {8} a
MCC-135 and the like.

The compound (1) has superior skeletal muscle
protecting activity. That 1s, the compound {I}) exhibits
treating of preventing effect against conditicon in which
skeletal muscle 15 necrosed or colliguated, caused by
various factors such as ischemia, effort, excessive
exercise, trauma (bruise, skeletal muscle bleeding,

electric shock), burn, malignant hyperthermia, malignant

r



i ncluding i schem c cardi ac di sease, or may be organ 25
dysfunction occurring during or after an operation or
5 Decenber 2006 57 transplantation of an organ.
Further, the agent of the present invention is also
useful for inhibiting progression, inproving
prognosis, and preventing secondary devel opnent > LAffgmber 2006
recurrence of diseases (in partisgular, ischemc

di sease 5 such as ischem c cardi ac di sease or brain
infarction) which are causes of the aforenentioned

organ dysfunctions. Herein, the organ includes, for
examplrelrobeai Netdbyvers rkicgaey,y , heaf Iamseenmyopathy,
pancreas, eye (retina), and nervous tissue (centra

ner vous:uliagsdest perhyphemdlechépupusntdsiswe ich) setahglism
preferably, peripheral nervous tissue and, inter alia,

pr efaamogdiadn ey head tharrd thervoas tissuepaddadingl bot htlof
squal ene synt hase inhibitory activity and ubiquinone

| nCrEASPHETAGE] VY. PO ABpRE CRETDIT GFom Rel hgarordes
to t he nosi s of ischemc disease or the like 15 in

> br aiiF® Uﬁ%é g, fR@HH@VBEﬁ%?@oﬁ%¢??§%ue3“b§ﬁ€ﬁ§é§nortﬁ%e
I|ke Forn ﬁ?E y Lp th case of a 1:ralnﬁ% ervou

tissué N Sng e lB?o@Fe@’ée‘feon a Cofra, “°* against

mai i:ng S Ilfe olon L0 come

! 00490, EOSR PUNGOR B UL & oonalng pegers .

di seagechasubiing {4 th%%ﬂés%r aéy%p%@%gengﬁgfé%/ee drugs
di sease can be treated. I'n addition, treafment o

nuntness QﬁdhﬁﬁﬂﬁmﬂﬁdI%@%Homybﬂpﬁﬂ§%9¥Eoﬁer@@hg1case atc. .
thermal sensitivity abnormality, ulcer, or nervous

1ohyporeflexlﬁaf@ﬁﬂtmnngthéOﬁb@@@u@menalexhibits superior

15

20

25

treating or preventing effect against myalgia induced by a
HMG-CoA reductase inhibitor and further, seriocus
rhabdomyolysis, and inhibits decrease of
geranylgeranylpyrophosphate in a muscular cell induced by a
HMG-CoA reductase inhibitor (e.g. atorvastatin, lovastatin,
simvastatin, pravastatin, rosuvastatin, itavastatin,
fluvastatin, cerivastatin, pitavastatin stec.).

The compound (I) has superior skeletal muscle
protecting activity and is low toxic. Therefore, the agent
of the present invention can be safely used, for example,
as an agent for preventing or treating rhabdomyolysis,
myoglobinuria associated with rhabdomyolysis, or myalgia,
in a mammal {(e.g. mouse, rat, hamster, rabbit, cat, dog,
cow, horse, sheep, monkey, human etc.).

The compound (I} has supericor ubiquinone increasing
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neur opat hy beconmes possible. In the case of a heart,
25 treatnent of cardiac failure or arrhythma, or life
5 Decenber 2006 58 prol ongi ng becones possible. In
the case of kidneys, inhibiting the progress to
di al ysis or renal transplantation, or life-prol in
becones possi ble. The conpound of the present sH&ehtber 2006
i nvention has superior 5 ubiquingne increasing
activity and preventing or treating effect against
organ dysfunction or organ failure, and is |ow toxic.
Therefore, the conpound of the present invention can
be safelwyitisednaspasvagenty for tpeevent idFeon atkeatt nghd
cardiac infarction, arteriosclerotic diseases, 10
hypertipemiag brfdienti of grctirensicer ebratganenysihagejon and
neur odegener ati ve di sease or diabetes, or diabetic
conpbiest iforisurien addi thion tie areagems faor ageavehti ng
or treating and an agent for inhibiting progression 3
of oPFArRidySf GAcEFBn- 19 Gingah oF ai Pl t iy PREIression of
conmpound (1) can be used for treating or preventin )
art erTOREIRY 5556 AYpet penit A C Xety g tivpty-  Fereing
abnormal it di abet es i abetic c icatians, .
di abét{t %”55#?8%5%%“%%“&%& ?“Xp%g‘&n;?%tpla%”hf, PABRLT orIans
reti : . ] r.i.phe | a ' -
tbr ohpbat S 36 TS5 oalT Eh SbRtor T boha cPRebr I s
di sefse D (69RO Yun 8@t dbgeases) .« 1eeteRE8hnd of the
i schem a, cardiac infarction, the sequelae of cardiac
i nf apeddnn iheantival ¥iH rediseaser Ueathl ZRELABILS ischemia
di sease. In addition, the conmpound (I) can be

or the like and can protect the function of a cell and an

organ, and thus, it can be also used as an agent for
maintaining the function of an organ, an agent for
protecting an organ, an inhibitor of organ cell death, or
the like. Specifically, the compound of the present
invention can prevent or treat heart hypofunction
{including damage of cardiac muscle), brain hypofunction
and pancreatic hypofunction resulting from variocus factors
{in particular, based on ischemia) and the failure of each
organ and can inhibit progress to death.

In addition, organ dysfunction may be organ
dysfunction resulting from diseases such as
arteriosclerotic diseases (cardiac infarction, angina
pectoris, brain infarciicn, cerebral hemorrhage etc.)
including ischemic cardiac disease, or may be crgan

dysfuncticn cccurring during or after an operation or




used for preventing or treating cerebral infarction;
25 cerebral henorrhage; pollakiuria, urinary

i ncontinence or 5 Decenber 2006 59 deteriorated
excretion of urinary bl adder based on neuropat hy;
Par ki nson' s di sease based on neurodegenerative ber 2006
di sease: and cerebral vascul ar dementia, in addPt?gR™meer

to cardiac failure and renal fajlure. The conpound

(1) is 5 also useful for inhibiting death caused by

t hese di seases or life-prolonging. Furthernore,

ubi qui none has been reported to activate the UCP
(unceupld G rpret eh Ny £ fanciicen. Therefor e tHeh@gent of the
conpound (1) is useful for preventing or treating
obesptysck: dmerensiswi iabllad asepnevent i chidr tiheaptrdgression,
i npai red glucose tolerance, diabetes, insulin

r esi stance, nchypeptensi ormnd lpypeehi pem seomdahe Hekelopment
associ ated with obesity. Since the conpound (I) has

bot hatd SHivElrenés syht Wase seisniitbi PPyl @btdtvi Eychpgic disease
ubi qui none increasing activity in 15 addition to . _

i pi A HetEbIIECERTE APt OV inG A¢ERGPEyOs Ut s intarction) which

chol esterol lowering activity, triglyceride |owerin
2oLl V11 y 07 it Berbi Ty B BB e T GIVSSLar b oh° -
(HDL) | eli%le¥§éin act.i vi.t it_can be xtrgnel

erein, an_ incluges, for exalple rali liver
advant ageousl'y "used %o preventing or tregFﬁng or gan’ '

20 dMﬁ&Hﬂpt%%grgfrgéggggf%%%HEgasiné?é @kﬁﬁmaqggggd nervous

dysfunction or o ai l'ure resul ting from di seases
such, assyarteni0g¢l &L old & diisease (eardiac i pkarshl oNissue

angi na pectoris, cerebral infarction, cerebra
10henmosfhage (8t€eravly, peripheral nervous tissue and, inter
alia, preferred are heart and nervcus tTissue.

Having both of sgqualene synthase inhibitory activity
and ubiquincne increasing activity allows applicaticn of
the agent to the prognosis of ischemic disease or the like

15 in brain, heart, kidney, nervous tissue, pancreas or the
like. For example, in the case of a brain (nervous tissue},
inhibiting the progress to a coma, maintaining
conscilousness or life-prolonging becomes possible, and
Parkinson’s disease or Alzheimer’s disease resulting from

z20 central neurodegenerative dissase can be treated. 1In
addition, treatment of numbness of hands and feet,
imperception, pain, thermal sensitivity abnermality, ulcer,
or nervous hyporeflexia resulting from peripheral

neurcpathy becomes possible. In the case of a heart,

25 treatment of cardiac failure or arrhythmia, or life-



i ncluding ischemc cardi ac disease. In addition, since
the 25 conpound (1) has ubi qui none increasing activity
in addition 5 Decenber 2006 60 to lipid |Iowering
activity, for exanple, it can treat ischem c cardiac
di sease, prevent or treat nore serious cardiac 2006
failure, and inhibit progress fromcardi ac fai|3#%meFQ“f
death, and thus it is extrenely 4seful as conpared
with 5 a lipid | owering agent having no ubi qui none
increasing activity. In addition, regardi ng other
organs such as brain, kidney and nervous tissue, the
conpouncrdinghagioges ubiguicnene [nctleasiawg adt kydbhyysn
addition to lipid lowering activity is excellent in
t er nsnlofb ifeinggtbapabberafs 1@ prevent$ ngr oreradeat i ng
organ or tissue failure in addition to organ
dysf uirstirenr tahdonl sor hastd-prel prel endreiyrerf geesible.
When the conpound (1) is applied to the aforenentioned
various di'$e&8BEOUNY tanN5e PGSEATF nt Wi &t 167 WHERELOT

5bioI ics (e.g. antibodies, .vaccine preparat.ions, .
et c. IS VAR éPﬁﬁ??W%/,acttﬁé’l‘ééinﬁ%%n%f%e)m&% Be treating
appl | ed. 8 8. . gomblnat] on. LOerapy,i 0. cominatien wi th: ;.
gené?lc(i erapy. the ‘antibodi es“and” vactine
breparaticons | nehude-yaccidng cBreparatd ons.pLected to
angiotensin Il, vaccine preparations directed to
CETP; n R canthhogdl e £ INF 2220580k bodias rakdpreventing or
anti bodies directed to other cytokine, anyloid (3
vacct fe: tphepakatii Asin andtlichypar di abedesroraectingesases,
(DI APEP- 277 of Peptor Conpany, etc.), as well as

10ant i ‘hgdir@d pemivacetaien prepat-at bapscdi¢ectledetnorrhage,
cyt oki ne,
Y neurcdegenerative disease or diabetes, or diabetic

complications, in addition to an agent for preventing or
treating and an agent for inhibiting progression of crgan
dysfunction or organ failure.

15 The compound (L) can be used for treating or
preventing arteriosclerosis, hyperlipemia, mixed-type lipid
abnormality, diabetes, diabetic complications, diabetic
nephropathy, diabetic neuropathy, diabketic retinopathy,
arrhythmia, peripheral wvascular disease, thrombosis,

20 pancreatic disorder, ischemic heart disease, CHD (corcnary
heart diseases), cerebral ischemia, cardiac infarction, the
sequelae of cardiac infarcticn, heart valvular disease, or
Alzheimer’s disease. In addition, the compcund (I} can be
used for preventing or treating cerebral infarctiocon;

25 cerebral hemorrhage; pollakiuria, urinary incontinence or
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reni n-angi otensi n enzynes and the products thereof, 25
anti bodi es or vaccine preparations directed to enzynes

or 5 Decenber 2006 61 proteins involved in blood

l'ipid nmetabolism antibodies or vaccines relating to
enzymes or proteins involved in coagulation O & yocember 2006
fibrinogenolysis systemin blood, and antibodi és 0r
vacci ne preparations directed tggproteins 5 involved

in glucose netabolismor insulin resistance. The

genetic therapy includes therapies using genes

associated w th cytokine, renin-angiotensin enzynes

and déreprcadtietisextherieof oft hetapresolusideg DMAc=decony

such as NFi B decoy, therapies using antisense,

t herapimgatbyngPgehessassociiatedes e swd lvremzymedepengrative
proteins involved in blood lipid netabolism(e.g.
genediHESECi arddew ¢ netvalselil s m deesdrieti éf efdition to
absorption of cholesterol, triglyceride, HDL- ,
chol €stEE61 T811BFdot DHGE SO P B S - t HeCapPBE URT ngt! 1°
genes, associated wth enzynes or proteins (e,q. _

Or ovit IS ACEGHS 18" sUth e THeF oo VB 1569 Pint BT ded fFases
vasqg!agkgq%&ogoﬁhféapy for peripheral vascul ar
obsttuction: t er%pl%s usi ng genes associated with

pr ot ei ns g nvaLYEde L @l46058,TeLADOLI SN, Qor kOSU L Nect svate

resi stance, and antisense for cytokine such as

AItaﬁﬂ@hkﬁehﬁncgﬁﬁlfﬂHﬂﬂ%&@@iﬁh)f&ﬁ%kf%%.USQQeE@fore, the
conbi nation 20 with various organs regeneration nethod

suchcag:ear t 1) r egenaratll ear kKidhey: iggenerathding obesity
pancreas regeneration or revascularization, or
vascaHarisz atii oAbl dlef@pyprdtviehic Zhggor trmasphant aps dfedfglucose
marrow cel ls (marrow nononucl ear cell
tolerance, diabetes, insulin resistance, hypertension,
hyperlipemia or the like associated with obesity.

Since the compound (I} has both of sgualene synthase
inhibiting activity and ubiquinone increasing activity in
addition to lipid metabolism improving activity such as
cholesterol lowering activity, triglyceride lowering
activity and high-density lipoprotein-chclestercl (HDL)
level elevating activity, it can be extremely
advantageously used for preventing or treating organ
dysfunction or organ failure, inter alia, organ dysfunction
or organ failure resulting from diseases such as
artericsclerotic disease (cardiac infarction, angina
pectoris, cerebral infarction, cerebral hemorrhage etc.}

including ischemic cardiac disease. In additicn, since the

compound (I) has ubliguinone increasing activity in addition



marrow stemcell etc.). 25 Wien the compound (I) is

conbi ned wth other drugs 5 Decenber 2006 62 upon
application to the aforenenti oned respective di seases,
these active ingredients may be adm nistered as a

conbi ned agent obtained by formulating themin e -
preparation. The conpound (1) can be used orallgq%?ﬁnﬁmr2006
parenterally 5 via injection, igfusion, inhalation,

rectal adm nistration or |ocal admnistration, and

can be used as it is or as a pharmaceutica

conposition (e.g. powlers, granules, tablets, pills,
capstbesipidijleskirang, asyrups,, &oul skens]e elitXidag, treat
suspensi ons, solutions etc.). That is, at |east one 10
conposaniken(id wanibe dsezk=l.opeegrnascn Wisatumeref sgrious
phar maceutical ly acceptable carrier (adjuvant, _ .

exci preatac ‘addivrevesahd/iroritditl BEATY ¢S FoF TThe arsdirei hatlure
of the present invention, the conpound él% which is

the &EtTSA-1Ingredir-BRE hay' DE*I5 AR nFSteted g Parksd with

powder, , but usually, is aqp1nistered .in a form i
prepér%ﬁpﬁ%]ém@5ﬁ9 nt Fonal " avet o d Cappt Sptitdtely c -G8 ag?
an agggo riateI%ngQt of a conv%ntio

1 %ty. . 1t10?, regar ng Q@%er organs such as
phar maceuti‘cal “carrirer, f'or exanple, an excipl ent

(e-gbrafﬁlQg%ﬂ%ﬁﬁEQS”ﬁéf%odgﬂﬁﬂs%ue§Og%gn&&%ﬁﬁﬂﬁﬁﬂI) having

car bonat €, ctose, starch, crystalline cellulose,
tal cy,ghan Al edcrstgary RArQus ySURstancess:ethG ipad
bi nder (e.g. dextrin, gums, alcoholated starch,
gel at bper ydraxyprepyt sedtddoser in terms of being capable of
hydr oxypr opyl net hyl cel | ul ose, pullulan etc.), a
10 preventing or treating organ or tissue failure in addition

(r

to organ dysfunction, and also has life-prolonging effect.
When the cecmpound (I} 1s applied tc the aforementioned

varicus diseases, it can be used in combination with
biolegics {e.g. antibodies, vaccine preparations, etc.).

15 Dlternatively, the compound (I} can be applied as a
combination therapy in combination with genetic therapy.
The antibedies and vaccine preparations include vaccine
preparations directed to angiotensin IT, vaccine
preparations directed to CETP, CETP antibodies, TNEF o

20 antibodies and antibodies directed to other cytokine,
amyloid B vaccine preparations, and l-type diabetes
vaccines [(DIAPEP-277 of Peptor Company, etc.), as well as
antibodies or vaccine preparations directed te cytokine,
renin-angiotensin enzymes and the products thereof,

25 antibedies or vaccine preparations directed to enzymes oOr
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di _sintegrant (e.g. carboxynethylcell ul ose potassium
25 croscarnerose sodium crospovi done, | ow substituted
5 Decenber 2006 63 hydroxypropylcellul ose, partially
a-starch etc.), a lubricant (e.g. magnesi um stearat e,
calciumstearate, talc, starch, sodiun1benzoat% ber 2006
etc.), a coloring agent (e.g. tar dye, caranel, '??%H]er
sesqui oxi de, titaniumdioxide, &.riboflavins), a

corrigent (e.g. sweetener, flavor etc.), a stabilizer

(e.g. sodiumsulfite etc.) and a preservative (e.g.

par abens, sorbic acid etc.). The nedicine of the

I nventdtaninsnehudl fgl tire rafcerenept & anethiagant, ustalbydies or
contains the conmpound (I) in an effective anount for

10 tvaatimeg andapieyent isng vdieseaseprdiheirconnent ved irhe
conpound of the formula (1) in the nedicine of the

pr esemauliamyent pontilsriusgainlby veid $0sU00% bl lwei ghanodf

the total preparation. The nedicine used in the
pres%ﬁﬁlQQ@ﬁéﬁtPénva%%y“téﬁﬁﬁﬁﬁaHF@EF|4ﬂﬁﬁ§&ﬁénf§ P Hgrins
than the conmpound (1) as 15 an active ingredient, said
|ngr%RN%%ﬂ9§ éPegh%ﬁoiﬁuqqtéﬁPéﬁFW O¥|%ﬁ%%%&“ §erﬁba%ﬁ? The

t he o t he i nvent S ac

useug g%ﬁ?%%%‘ﬁeﬂg §8r‘?~th§F‘F‘%he aﬁ%‘g g%BS%u??%OClated
exanpi.es he dosa & f%rn]%gggyder&9gk%t% d T rqducts
(ingF 31n§'sugar coated taplets. filmn-coated ta%?éfﬂ

20 P&Aérse’ofca%g!r_%éiesgru%'l%' €Sal &Q(_ec;ﬁgrsauc‘# €S nROWELS,,

syrups, enul'sio susperisi ons
sust@ainegd:kel gasey AHHf%@ﬂsansthéﬂ£§ﬁéﬂnd%1n%ngenes associated

oi ntments. Such preparations are prepared according

to aviooneenrthepabr nethed c(@sgindclved in blood lipid
metabolism (e.g. genes associated with metabolism,
excretion or absorpticon of cholestercl, triglyceride, HDL-
cholesterol or blood phospheolipid), therapies using genes
assoclated with enzymes or proteins (e.g. growth factors
such as HGF, VEGEF etc.) involved in vascularization therapy
for peripheral vascular obstruction, therapies using genes
associated with proteins invelved in glucose metabolism cr
insulin resistance, and antisense for cvtokine such as TNF.
Alternztively, the compcund (I} can be used in combination
with various organs regeneration methcd such as heart
regeneration, kidney regeneration, pancreas regeneration or
revascularization, or vascularization therapy utilizing
transplantation of marrow cells (marrow moncnuclear cell,

marrow stem cell etc.).

When the compound (I) is combined with other drugs
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met hod descri bed in Japanese Pharmacopoeia). 25

Specifically, a tablet can be produced by granul ating

5 Decenber 2006 64 the conmpound (I) alone or a

uni form m xture of the conpound (I) and an exci pi ent,

a binder, a disintegrant or another suitable a§q5t|v% 2006

by a suitable nethod, followed by addition of ceember

lubricant or the like, and then gonpressing 5 the

resulting granule; by conpressing directly the

compound (1) alone or a uniformm xture of the

conpound (1) and an excipient, a binder, a

di si begraaunt! ieatanot bertisuidfableacnadeidd veispak:thye discases,

conpressing a granule prepared in advance alone or a

uni f orgmamaxttuve ohataeigrenuag andadmsuidtahleel 360 a combined

additive. The present tablet may contain a coloring

agentgenia cbgringdnipy ofonmhel dtilke hemebesswr prefhgation.

present tablet nmay be also coated with a suitable

coati ng é@@nFomﬂﬁunﬁnf%kﬁ¥%hb@aﬁsﬁé preat 64 pyprenterally

dISSO]VIn suspending or emulsifying a certain
Errpb%lb‘s%ql)' |lﬁh\ﬂ/é€5%°ﬁ5 ?ecﬁtaulnja%f%ﬁtmtm“
solution o

phy5|olo i cal .sali er i ke
for &@n é%hgoﬁgmégfsgﬁﬁtlo i %a é%ﬁﬁ%ﬁff%ngf 18 11K as a

Vege&ﬁggﬂ%égdtlggltggLé §8u¥§%%1 g%g V?Qg téﬁblets,

obtain a certain ano g |njec I on,

by puftitd, n%a@sﬁﬁééa'{hfﬁHEﬂHﬁSOfs§9§p§C”HMﬂi%quE) éﬂi§&rs,
a 20 containér for injection and then sealing it.

car riefpderioan, okal upraparati.on i fgludes %lﬁbiéagge@ne

used conventlonally in the drug preparat|on art such

as &irafcthd mannciolpe aryst allbhBeor as a mixture of a
pharmaceutically acceptable carrier (adjuvant, excipient,
additive and/ocr diluent}.

For the medicine cof the present invention, the
compound (I) which is the active ingredient may be
administered as bulk powder, but usually, is administered
in a form prepared by a conventional method appropriately
using an appropriate amount of a conventional
pharmaceutical carrier, for example, an excipient {e.q.
calcium carbonate, kaolin, sodium hydrogen carbonate,
lactose, starch, crystalline cellulose, talc, granulated
sugar, porous substances etc.), a binder (e.g. dextrin,
gums, alccholated starch, gelatin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, pullulan etc.), a
disintegrant (e.g. carpoxymethylcellulose potassium,

croscarmercse sodium, crospovidone, low-substituted
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cel | ul ose, carboxynet hyl cel | ul ose sodium etc.. A
carrier 25 for injection includes distilled water, a
physi ol ogi cal 5 Decenber 2006 65 saline, a glucose
solution and an infusion solution. Additionally,
ot her additives used for general preparation ngﬁ%
sui tably added. The nedi ci ne of the present inv
can be also used 5 as a sustaingd-rel ease
preparati on. The sustai ned-rel ease preparation nmay be

a mcrocapsule (e.g. mcrosphere m crocapsul e,
mcroparticle etc.) as it is prepared by a

dr yimgiriaxwaber 1 oet hod o/ wamet hdotly w'o/avareehod), a

etc.), a phase separation nethod, spray drying or a

si m ldrrimanter €10- tiheTetsg,uror taa paeparatliconmobtapnee, talc,
by formulating the mcrocapsule or a pharnmaceutica
conpdstidlon sp 1§%h%@%¥@%ﬁﬁn6tcnéed?eC?%ﬂqhngpéE?éF forfm tar
filmformor creamform as raw nmterial, int

var i Blis dﬁs}fé&@ f ot 8" S’ﬁ?é”d%éﬂ@ fB]r‘rﬁ“ﬁ“n‘Fcld&&ééd%

t t t
o LA 6l | S G S s BBt MU B gAAS Bl coto v 3
an §ﬂ§1ﬁq9%98?£ %ggﬂ&hilrsﬂ§§§L ngétyEndegtgggservatlve

uterus, etc. an ora preparation

hard %PS%5§ab§9£t sé%ﬂ%%ug%udgééguJe ﬂH@M$%BQCLne of the
suspenS|on etc.). Wien the sustained-rel ease

pr epalatitQBni $na0ud N Eai0nforélet N SUstalneduteh eage
injection is prepared by dispersing the mcrocapsule
i n acditsperskng agetdur(®.(d), i8Usf act BIHtS veSHEBUAS for
Tween 80, HCO 60, etc.; polysaccharides such as
car bmapretnhy koél pudoseingodiuaras gi Mate ,cosodnumt the
hyal ur onat e,

compound of the formula (I} in the medicine of the present

ecember 2006
1 ON

invention is usually 0.1 to 100% by weight of the total
preparation. The medicine used in the present invention
may contain drug ingredients other than the compound (1} as
an active ingredient, sald ingredients are not particularly
limited as long as the objsct of the inventicn is achieved,
and can be used at an appropriate combination ratioc.
Specific examples of the dosage form include taklets
(including sugar-coated tablets, film-coated tablets),
piils, capsules, granules, fine granules, powders, syrups,
emulsions, suspensions, injectiocns, sustained-release
injections, inhalants, and cintments. Such preparations
are prepared according to a conventicnal method (e.g. a
method described in Japanese Pharmacopoeia).

Specifically, a tablet can be precduced by granulating



N

etc.; protam ne sulfate, polyethyleneglycol, etc.), 25
preservatives (e.g., nethyl paraben, propyl paraben,

etc.), 5 Decenber 2006 66 isotonizing agents (e.qg.,

sodi um chl oride, mannitol, sorbitol, glucose, etc.),

| ocal anesthetics (e.g., xylocaine hydrochlori

chl orobutanol, etc.), etc. to give an aqueous gq)ﬂmnﬁmr2006
suspensi on, or by dispersing the;crocapsule in 5
vegetable oil (e.g., sesane oil, corn oil, etc.) or a

m xture thereof with phospholipids (e.g., lecithin,

etc.) or mddle chain fatty acid triglycerides (e.qg.,

M gl yob Sdijouret GI) 4o we anuaiEyrsusppengicons YWencompound
the sustained-rel ease preparation is a 10

m cr 6€apsul en ieksipverage: pamrtecl eadiasettergriastaboutnother
0.1 to, about 300 m preferablﬁ about 1 to about 150

m fErtheErle prlefeiadlyy abawtitabile apburd 100 grreihen

the m crocapsule is fornmulated into a sterile

preparat o Ahér dWaF e a iméthdlec bt sttty toEsr FPIET pgsing
the _15 whol e .steps of_ preparation, a nethod

compFISi TG S1erPl P 5PRY: Usitng “gRRREST By H HstAgqthe compound

conpri si ddi_ng an. antiseptic tc., but th hod

s hot SeE 11 Call Tt S0 RS fbald deGF the T o =
present; ifvent og; Gan, be, fionpulated, | |
prepard?%bn apgoréﬁngrto §MC5nve%t$%%é#;%ﬁ%t§§fhgg%table
SUCha@ﬁﬁﬂﬁkﬁtananﬁbﬁﬁ%ég%H%bl¥ 8E§@@L§an%ared in_advance
m xi ng/ kneadi ng an active ingredient with an additive
suchal@se alr exchprent ,mikQirkUent tRE @ LAl 8hd ANBuitable
"parenteral”, when used herein, includes subcutaneous

10i nj esddion,ve. The present tablet may contain a coloring agent,

15
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a corrigent or the like if necessary. The present tablet
may be alsc coated with a suitable coating agent. An
injection can be prepared by dissolving, suspending or
emulsifying a certain amount of the compound (I) in water
for injection, physiological saline, Ringer's solution or
the like for an agueous solvent, or in a conventional
vegetable oil or the like for a non-aquecus sclvent to
obtain a certain amount of the resulting injection, or by
putting a certain amount of the compound (I) into a
container for injection and then sealing it.

A carrier for an oral preparation includes substances
used conventionally in the drug preparation art such as
starch, mannitol, crystalline
cellulose,carboxymethylcellulose sodium, etc.. A carrier

for injection includes distilled water, a physiclogical
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I ntravenous injection, intranuscular injection, 25
intraperitoneal injection and infusion. An injectable

5 Decenber 2006 67 preparation, for exanple, a

sterile agqueous or oily suspension for injection my

be prepared using a suitable dispersing agent QMyecember 2006
wetting agent and a suitable suspending agent by a

met hod known in the art. The stegile injectable 5
preparation may be a sterile injectable solution or
suspension in a diluent or a solvent, which is

non-toxic and can be adm nistered parenterally, for
exampl B neana aguesss saluttibanandna@coepisabhesyvebhi cbe.

or solvent which can be used includes water, Ringer's

sol wddinicandlan dthdsatdniité vsediskn chilromiedersodl utémiration
A sterile involatile oil nmay be also usually used as

a sdtarerme eniaakuspefittichg solvent. For this, any
involatile oil or fatty acid can be wused, including

synt het i dh6r "§ens SyntHettine Péﬁ??n%l4nWﬂﬂth&tF?Ha%¢cﬁlso used
and natural or synthetic or sem synthetic nono- 15 or

di - of %lﬁu§F9&E?%cﬁﬁ9€%§ ﬁﬁﬁB%F?Eﬁ%ﬁf(JFhFeéPéFal“ed release
adm ni stration can pr.epar ed n?x ng

Wi t rPr“r?aéﬁkﬁ%r‘P%ﬁf eb%oan ml§FPﬁﬁP%\? Ve' addi {“ﬁ%os?}b%e

exarg[pL e ansagdl t&u\/emv\ha ;Ls oI | d Satltt q% Nor ITE mal ad b N
temmr&urgB ST & t he ZO%emmrma eFofr"an”

'”tﬁﬁkhﬂﬁ EEaQéteE%mQEkkﬁquQ ﬂe{ﬁ%él“@/o@ﬂdméﬁkﬁﬁsﬁéxﬁ

drug, such as cocoa butter or yet'’hyl'ene glycol

Examples abtparseldd losage E@EQ}f&¥yﬂH§abr a similar manner
thereto, or a preparation obtained by formulating the
microcapsule or a pharmaceutical compesition in sphere form,
needle form, pellet form, film form or cream form, as raw
material, into various dosags forms. The dosage form
includes a parenteral preparation {£.g., an injection cr an
implant for intramuscular, subcutanecus, organ, etc.; an
intramucosal agent for nasal cavity, rectum, uterus, etc.,
etc.}), and an oral preparation (e.g., hard capsule, soft
capsule, granule, powder, suspension, etc.).

When the sustained-release preparaticn 1s an injectiocn,
the sustained-release injection is prepared by dispersing
the microcapsule in a dispersing agent (e.g., surfactants
such as Tween 80, HCO-60, etc.; polysaccharides such as
carboxymethylcellulose, sodium arginate, sodium hyalurcnate,

etc.; protamine sulfate, polyethyleneglycol, etc.),

preservatives (e.g., methylparaben, propylparaben, etc.},
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adm ni stration include the aforenenti oned powders,
granules, 25 tablets, pills and capsules, etc.. A
preparation in such 5 Decenber 2006 68 dosage form
can be prepared by m xi ng and/ or kneading an active
i ngredi ent conpound with at |east one additive,
exanpl e, sucrose, |actose, cellul ose sugar, mann
(D- mannitol), maltitol, dextrangg starches (e.g. corn
starch), 5 mcrocrystalline cellul ose, agar,

al ginates, chitins, chitosans, pectins, tragacanths

guns, guns arabic, gelatins, collagens, caseins,

al buns o, craind rgy pyhet & ¢ (©rg semcsyintnhetieriqeol yeens tok,

gl ycerides. Such dosage forns can contain further

addi spvestds gduabseandtsal.d laddilt Evesthaiclasddean- 10

inert diluent, a lubricant such as stearic acid and

magn&%} Ui isttedrat Ch &O pr&servarirpBusyetl asiFarab8fs- to give
and sorbic acid, an antioxidant such as ascorhic _
aci d2" 2 9tBEGpREFBF and cyst Sivne SEEHT Siht'dgr dnrpeagsule in
croscarnerase .sodium, a binder, (e.qg. .

Py ar SLYPTBEon ol o ode) S8 hickanEh % bEFFel, °F @

swee flavar, . rf e Tab| et n L

may %ggﬁ%gbgﬁéé%éy ?b?@ﬂgﬁkgﬁ¥%gggdsc‘%t'ﬁgiegégﬂgﬁbnétc')
for oral;fdm pistratlon, inclyude; phat ppeeuticallyuigiyel s12,
accept abl e enul si ons, syrups, elixirs, suspensions

and sel Ut iQns:ivEhgy HBY, coMRairian.inert 20 dil uent

which is conventionally used in the art, for exanple,

wat er andyhdrf theCcessad ynedddilttyesprdihese iomalis a

sol utions can be prepared according to a conventiona

met hotk rdpsexanplies byemrdod pgrancaetdi@ndtrgr édi entut 0.1 to

er,ﬁember 2006
0

abcut 300 pm, preferably abcut 1 to about 150 pum, further
preferably about 2 to zbecut 100 pm.

When the microcapsule is formulated intc a sterile
preparation, there are a method comprising sterilizing the
whole steps of preparation, a method comprising sterilizing
using gamma ray, a method comprising adding an antiseptic,
etc., but the method is not specifically limited.

The medicine of the present invention can be
formulated inte a preparaticon according to a conventional
methcd. Such preparation can be usually prepared by
mixing/kneading an active ingredient with an additive such
as an excipilent, a diluent or a carrier. The "parenteral"”,
when used heresin, includes subcutaneocus injection,
intravenous injecticn, intramuscular injection,

intraperitoneal injecticn and infusicon. An injectable



conpound and an inert diluent and, if necessary, other
25 additives. 5 Decenber 2006 69 An oral preparation
may contain, depending on the dosage form usually
about 0.01 to 99 W{ preferably about 0.1 to 90 W
usual Iy about 0.5 to 50% of the active ingred
conpound of the present invention. 5 The dose fgﬁﬁ%pnﬁmr2006
particular patient is determ ned,; depending on the

age, weight, general health condition, sex, diet,

adm nistration tinme, adm nistration nmethod, secretion

rate, conbination of drugs, and extent of synptom of a

pat i ppépd athert,r eatedsamsl consisdering ifemandrother

10 factors. The conpound of the present invention has
squakesme=nsiynt Faseinnbitidromayatti préyareholssicerokbuitable
lowering activity and triglViceride |owering

act i ¢isysraind Rasnhi gh vseliget iBgety fod a randiatilenstepending
a target organ and a wde 15 safety margin. Thus, the
conpdud@t dfy th&@epreseloihventénarts us thQ%lEJUUeCtable
preventing or treatjing hyperlipema as a

A owePT figf aferit” Afd ]P§ 2l T¢ s éf &PJFBFaW%V%?hWtﬁQHOPI

treatl%%aarterloscl sis. A nedl i ne_containing th

conpBUNE 11 )° of "t Re pHEFEN"" 20°PhVEALT O ﬁ%?lﬂ%NnPBX|8XlC

and can be afel use The dai_
T R ﬁemé%%HnGA” EXE%%YM A T

of aa&@ééﬁg“soﬂﬁqgoﬁlndAﬁﬁaé%éﬂ%gBQgngeﬁq%%éjg% solvent which

adm nistration route etc For exanp e
medi €hRA€re used includes water, Ringer's solution, and an

10 isotonic sodium chloride sclution. A sterile involatile

ci1l may be alsc usually uvsed as a sclvent or a suspending
solvent. For this, any involatile oil or fatty acid can bs
used, including synthetic or semisynthetic fatty cil or

fatty acid, and natural or synthetic or semisynthetic mono-

15 or di- c¢r triglycerides.

20
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A suppository for rectzl administration can be
prepared by mixing the drug with an appropriste ncon-
stimulative additive, for example, an additive which is
sclid at the normal temperature but is liquid at the
femperature of an intestine tract, is melted in a rectum
and releases a drug, such as cocca butter or polyethylene
glycol.

sxamples of a solid dosage form for cral
administration include the aforementioned powders, granules,

tablets, pills and capsules, etc.. A preparaticn in such



10

20

25

I's used as an anent for preventing or treating
hyperlipema, 25 the daily dose for an adult (body

wei ght about 60 kg) is 5 Decenber 2006 70 about 1 to

500 ng, preferably about 10 to 200 ng of the active

i ngredient [the conpound (I)] in the case of an
preparation, and is about 0.1 to 100 ny, preferaq? enﬁmr2006
about 1 to 50 ng, usually aboutsgl to 20 ng of the

active ingredient 5 in the case of a parentera
preparation. No toxicity is found within such a

range. The follow ng Exanpl es, Preparation Exanples

and deger ifrent adn Beanplepsrad| by furtiver cexgbai hneheing an
present. 10 invention in detail, but the present

i nventtiion isunetient mMamseurd vhieln 20 HAVR §5écﬁffi®mwa%/ Lor
nmeasured by Varian Gemni 200(200MHz) -ty

300(SOOWLEY - tsy%O%%eatarC&ﬁéﬁer CHSIMYP SR &Uﬁéﬁet ﬁ@?%%‘?%]ne

as an |nternal % ndard. Al 6 val ue 15 are shown in )
ppm™ e “Rufer Fatt 'ugeééﬁ8Peds?%ﬁc mi ‘xed §8F9e?ﬁarc

|s t he n1X|nga[?he$mﬁ]lu§s ective solvent bhase

“vol Uhe (i és JdeYtRareatdas The Wb sans €A%fns’
MEanth%g gss?géyﬁﬁyn%gaggg58@$§ mﬁbegﬁﬁﬁlgﬁgglg, gelatins,

el ution sol vén or silica ge ronatograp

based,0n juakune, uol,ess 20,0t her whsesjdicated: Ibeisynthetic
roomtemmr&ure(nowml tenperature), as used

her eidLynles sf Fomyapaut 20C t guahostsa 30CGorRespast t¥erzin

synbol s in Exanpl es have the foll owi ng neanings:
further additives as usual, and said additives include an
inert diluent, a lubricant such as stearic acid and
magnesium stearate, a preservative such as parabens and
sorblc acid, an antioxidant such as ascorbic acid, o-
tocopherol and cysteine, a disintegrant (e.g. croscarmerose
sodium), a binder {(e.g. hydroxypropylcellulcse), a
thickener, a buffer, a sweetener, a flavor, and a perfume.
Taklets and pills may be prepared by further enteric
coating. Solutions for oral administration include
pharmaceutically acceptable emulsions, syrups, elixirs,
suspensions and seolutions. They may contain an inexrt
diluent which is conventionally used in the art, for
example, water and, if necessary, additives. These oral
solutions can be prepared according to a conventional
method, for example, by mixing an active ingredient
compound and an inert diluent and, if necessary, other

additives.




25 Ac: acetyl, Pr: n-propyl, Me: nmethyl, Bu: n-butyl,
Et: 5 Decenber 2006 71 ethyl, 'Pr: isopropyl, Et20:
di et hyl ether, DMF: N, N- di nethylformm de, DVBO
di met hyl sul foxi de, THF:. tetrahydrofuran, s: singlet,
d: doublet, t: triplet, g: quartet, dd: double .
doubl et, dt: double triplet, m 5 nultiplet, br: December2006
broad, J: coupling constant Exaple 1
(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1 -(3-hyd
r oxy-
2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4,1- 10
benzoxazeépi pr3lypiamiinationl m3vt htazolr S5-ddckaceticoactiltk
OCH3 7CH3 OC / O.nS HC O HOH3C NO 1 OH (1)
Car b61RAY ifrirdazode: (100 a2ogt 6301 0?9 Wias paddedabip about
a suspensign of 2-(tert-butoxycarbonyl am no)acetic
aci - {10 g0 BY: 1wilY)y idRorHFO ¢ 200° MO?® &idthReactive
m xture was 15 stirre é? roomtenperature for 2

S

hour’ §' 9 FGLERE FEERTY 5Pt PORSTRY eladd¢d CFragnesi um

hl ori de (5. 7.1 mol). _and pot assi .
“ronoet hyl il ORGE o (6.7 . 871 hribl) St Tnd=CRRHLR
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L i AL O s LIRS

WaS diet, administration time, administration method, secretion
rate, combination of drugs, and extent of symptom of a
patient to be treated, or considering them and other
factors.

The compound of the preseni invention has squalene
synthase inhikitory activity, cholesterol lowering activity
and triglyceride lowering activity, and has high
selectivity for transition to a target organ and a wide
safety margin. Thus, the compound of the present invention
is useful for preventing or treating hyperlipemia as a
lipid lowering agent and is also useful for preventing or
treating arterioscierosis.

A medicine containing the compound {T) of the present
inventicn is low toxic and c¢an bhe safely used. The daily
dose of the medicine varies depending on the condition and
weight of a patient, the kind of a compound and the
administration route, etc. For examples, when the medicine
is used as an agent for preventing or treating hyperlipemia,

the daily dose for an adult (body weight akout 60 kg) is



5 Decenber 2006 72 diluted with ethyl acetate (200

m), washed with IN hydrochloric acid, an aqueous

saturated sodi um hydrogen carbonate solution and an

aqueous saturated sodiumchloride solution, dried

over sodium sulfate, and then concentrated 5 unq§b ber 2006

reduced pressure. The residue was purified by sif/€&meet

gel colum chromat ogr aphy [ develmpi ng sol vent:

hexane-ethyl acetate (2:1)] to obtain ethyl 4-(tert-

but oxycar bonyl am no) - 3- oxobut anoate (11.9 g, 48.5

mol, 85% as a colorless oil. 10 1H NWR (CDC 3) 6:

1. 2%K3H It t0J5&07m@4rﬂgqferaESY(abbutsgo 3. 8P0( 24, o8)the

3.96 (3H, s), 4.21 (2H, q, =7.2 Hzé 7.08 (1H, d,

J = %C@Wﬁtz)mg?eggerc‘gr[tks% coslpngnfézﬁ Yin 4he4cageHpt chn oral
= 5.8 Hz), 4.21 (2H, J = 7 3 5.15-5.24 (1H,

br) p%%x?fflﬁﬂ’ éﬁi@ﬂoﬁﬁ Onl ef%y1 b owraPecEspaty about 1

was a ution of ,

4- (t'er > fﬁ%x%%? Jo%ﬂbé’ﬁﬁtn&) %ﬁ %i&%uﬂ%&&&t acfiyeginoredient

544 SI?qgﬁ% %Egabp % gl %&%QB?GP ééﬁzﬁtlon acﬁtlgox1c1ty is

e mXture was S room

tenggﬁgkphgtggg 30-M.nytes.. The reaction sol ution was
20 concentrated under reduced pressure and the residue

was crystallized fromethyl acetate to obtain ethyl
4- am no- 3- oxobut anoate hydrochloride (7.9 g, 43.5
mol , 97%heascl COLOTd esSmpowaer prddd NVRGCE30RY 165 2nd

1.27 (3H, t, J =7.2 Hz), 3.69 (2H, 25 s), 4.124 (2H,

S), RO L(2Hral, BxdemplAs2wilz) . further explain the present

10 invention in detail, but the present inventicn is not
limited to them.

"H-NMR spectrum was measured Dby Varian Gemini
200{200MHz) -type or 300(300MHz)-type spectrometer using
tetramethylsilane as an internal standard. All & walues

15 are shown in ppm. The numerical value denoted for a mixed
solvent is the mixing ratio of respective solvents based on
volume unless otherwise indicated. The % means % by weight

unless otherwise i1ndicated. The ratio of elution sclvents

for silica gel chromatography is based on volume unless

20 otherwise indicated. The room temperaturs (normal
temperature), as used herelin, 1is from about 20°C to about
30°C.

Respective symbols in Examples have the following
meanings:

25 Ac: acetyl, Pr: n-propyl, Me: methyl, Bu: n-butyl, Et:




5 Decenber 2006 73 (3) Pivaloyl chloride (0.51 g,
4.23 mmol ) was added to a solution of

2-[ (3R 5S)-1-(3-acetoxy-2, 2-di et hyl propyl) -

7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahy
dro- 4, 1-benzoxazepin-3-yl]acetic acid (2 g, 3.8

mol) and 5 triethylamne (0.41 g, 4.04 mmol) in55Deccmber2006
acetonitrile (15 m) at 0C and $he m xture was
stirred at OC for 30 mnutes. To the reaction

sol uti on was added et hyl 4-am no-3- oxobutanoate
hydrochl oride (0.84 g, 4.62 mmol) obtained in
Exampkesl 1-'(F2): aboPomn, ttheo: addedhdr epwiese BME: N, N-
solution of 10 triethylamne (0.58 g, 5.77 mmol) in
acet dnmtthyef(rhandifle, PHE@r dinethiyigsalfcpbde, THE:
tenperature for 30 mnutes, the reaction solution was
di | utedranydratungn, aget ates (B0 m:) douwdshedt witt:hirQeIN g:
hydrochl oric acid, a 3% aqueous potassium hydrogen
sul f 8tersstutdcon doanlaqie ‘satdfir atlegb sodi R 11, ™
hydr ogen, car bonate sol yti on and _an aqueous saturated
sodi U “ it Orvi & *sOFtiEfon)® di9ed 18FeFO88H tm sul f at e,
and then concentrated under reduced pressure. The
residue was purified by silica gel colum

chro hy [devel opi ng solvent: hexane- et hyl
acetg?égg%g ] to obtain ethyl 4-({2 20

[2( g_RéS) 1 b3 SACetary s 2,25 di et iy Lpe gpyl )= s ohl ar 051G droxy-

di methoxyphanylibrlp2i B, 5=4:88118hy dr, 0= 22 0x0n 5 benzoxaz
epi n- 3-yl]acetyl }am no) - 3- oxobut anoate (1.8 g, 2.75
1Ml per{d99aza8 ncQHOLl @sshpopwder:- thit NVR-§ CPClHet8c acid
0.94 (3H, s), 1.01 (3H, s), 1.28 (3H 25t, J =7.0

Hz), 2.03 (3H, "*c%-71 (1H, dd, 1 =5.6, 14.8

(I

(1) Carbonyldiimidazole {10.2 g, 63.1 mmol) was added
to a suspensicn of 2-(tert-butoxycarbonylamino)acetic acid
(10 g, 57.1 mmel) in THE (100 ml) and the mixture was
15 stirred at room temperature for Z hours. To the reaction
solution were added magnesium chloride (5.4 g, 57.1 mmol)
and potassium monocethylmalonate (2.7 g, 57.1 mmol) and the
mixture was stirred at 60°C for 1 hour. The mixture was

filtered to remove insoluble substances. The filtrate was



5 Decenber 2006 74 Hz), 2.79 (1H, dd, J = 7.4, 14.8

Hz), 3.48 (2H, s), 3.54 (IH d, J = 14.2 Hz), 3.62

(3H, s), 3.71 (1H d, J = 11.4 Hz), 3.86 (1H d, J =

11.4 Hz), 3.89 (3H, s), 4.14-4.25 (4H, m, 4.37 (1H,

dd, J = 5.6, 7.4 Hz), 4.55 (1H, d, J = 14.2 5 Hz),

6.26 (1H, s), 6.58-6.62 (1H br), 6.63 (1H s), é.%?mb“z{m

7.33 (5H, m. (4) A solution of ¢fhyl

4-({2-[ (3R 5S)-1-(3-acet oxy-

2, 2-di net hyl propyl )-7-chl oro-5- (2, 3-di met hoxyphenyl ) -

1, 2, 3,5-tetrahydro-2-oxo-4, 1- benzoxazepi n-3 10

yl ] agel ytd@aniing) =83hoxobut anoat @ o(0md) 9, whsHIB Wil 1IN
obtained in Exanple 1-(3) and a Lawesson's reagent

(0. 46ygroctldG arapli), | an Tdddisnsptwast sd | $seidmathyd@Cgen

for 1 hour. The reaction solution was concentrated
underareduded scgressur endmh tdipepesi datunas:purddijuadchloride
by silica gel colum 15 chromatography [devel opi ng

sol vénat it Hekag-Leehgy chcerdi s ?.L:fﬁ)t?:t@n@b&faarh CerRyntrated
(2-{[ (3R 55)-1-(3-acetoxy-2, 2- , o ]
EdineP%??br%ﬁﬂH?Fﬁ7PEﬁF6F%§5-(%T%IGPﬁQPﬁo%?%H§HVP¥ﬁ@=8%05111@&

-1, 2, 3°5 St T RhyHF 8T A P BN oXASS I APELG | §HEIHH ) hE*gne-ethyl
t hi | -5-yl)acet 0.41 0..635 , 829

col ot est Y S anaer . PR MR ToBCL3) TBr b, 98 (3 ).

1. 03 : ' *=3-0%0 anbate 203 4636, 1y

s), %&ﬁ%}ﬁ%ﬁm&%’}gﬁlgyé,& 15115 ézig F?%sgz(%qul(Bdg, Jot-

= 6. 952150 Hzh103188:(4H . d, J = 14.4 Hz), 3.62 (3H

s), 3.73 (1H, d, J = 10.8 Hz), 3.80 (2H, s), 25 3.85

1o(1H, d, JFe=ndQ. Sciiz),) 8. 80, ABH318) «,4020 (2Hu4, 1.35 (2n,
s), 3.87 {(2H, s}, 3.96 (3H, s), 4.21 (2H, g, J = 7.2 Hz),
7.08 (1H, 4, J = 8.7 Hz), 7.39 (9H, s), 3.49 {(2H, s), 4.14
{(ZH, d, J =5.8 Hz), 4.21 (ZH, g, T = 7.4 Hz), 5.15-5.24
{(1H, br).

15 {Z} 4N HCl solution in ethyl acetate (50 ml) was added
to a =solution of ethyl 4-{tert-butoxycarbonylamino)-3-
oxcbutanoate (11 g, 44.8 mmol) cobtained in Example 1-{(1) in
acetic acid (6 ml) and the mixture was stirred at room
temperature for 30 minutes. The reaction solution was

20 concentrated under reduced pressure and the residue was

crystallized from ethyl acetate to obtain ethyl 4-amino-3-

oxoputanocate hydrochloride (7.9 g, 43.5 mmol, 97%) as

o

colorless powder.

'H-NMR {CDs0D) &: 1.27 (3H, t, J = 7.2 Hz), 3.69 (20,

25 s), 4.124 (2H, s), 4.20 (2H, g, J = 7.2 Hz).



5 Decenber 2006 75 7.2 Hz), 4.33 (IH, dd, J = 6.9,
7.2 Hz), 4.57 (1H, d, J = 14.4 Hz), 6.31 (1H, s) ,
6.60 (1H, t, J = 2.1 Hz), 6.96-7.34 (5H, m, 7.43
(1H, s). (5) A mxture of ethyl (2-{[(3R
5S)-1-(3-acetoxy-2,2- 5

di met hyl propyl ) - 7- chI or o- 5- (2, 3-di net hoxyphenyl) SPegember2006
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|]nethy|}-1,3-

thi azol -5-yl)acetate (0.3 g, 0.465 mml) obtained in

Exanple 1-(4), a 1N aqueous sodi um hydroxi de sol ution

(1 m) amd etikranoll(3h1)idwas cStir geds at3 60CG1f ova30added to
mnutes. 10 This m xture was diluted with water (50

m ) , aagdditfiiced cdnd- [t henS Extl-dctedewpsih-2thydinatetapeopyl) -
(50 M) twce. These extracts was washed with an

aquedush satanat(ed 3sdar e oeiihenivde -sobirilor, . JdPrédtrahydro-
over sodium sulfate, and then concentrated under

reduted ?ﬁ%ﬁﬁﬁ?ﬁ@pl?h%‘Y%%ﬁQﬁR%QM& 145(% &br ystal Mized an<

U (R 59 h%n‘%daé“f:}%)éfgg L3 aadiothony i(nli}fglﬁe)tqnigﬁﬁd b% =L
- 2- 1,2
L O TR PO 200 1y 22 S ST AN e

0.2 I I i Co_
Cryorari g e s TRy ga P P bad S @i‘fhp% bbes

[a]D%%ﬂn%QQm%t%Ch dg%é%ﬁoﬂﬂagﬁiO bB na%ﬁﬁgﬁﬁmqn1bbtained in
3500- 2400, 1724, %658 1H NVR (CDCl 5 6: 0.64 23H, S),

1. 05a43hh1es) 1-3219% € Wic ade dnen 1daR ek opRi 38 £ W fhion of
J =14 4Ft). 3.46 (1H dd, J 25 = 7.2, 15.0 Hz),

103. 59t { A hvddmide=(6. 98 45.0 Hz)mod) 6in (BHtonitrile (2 ml).

15

20

25

After stirring at room temperature for 30 minutes, the
rzaction solution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid, a 5% agueocus potassium
hydregen sulfate solution, an agueous saturated sodium
hydrogen carbonate solution and an aqueous saturated sodium
chloride solution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was
npurified by silica gel column chromatography [developing
solvent: hexane-ethyl acetates (1:3)] to obtain ethyl 4-({2-
{ (3R, 558)~1-(3-acetoxy-2,2~dimethylpropyl) -7-chloro-5-{2, 3-
dimethoxyphenyl)-1,2, 3, b-tetrahydro-2-cxo-4, l-benzoxazepin-
3-vilacetyliamino) -3-oxcbutancate (1.8 g, 2.75 mmol, 71%)
as colorless powdsr.

'H-NMR {CDCls) &: 0.94 (3H, s), 1.01 (3H, s), 1.28 (3H,

t, J = 7.0 Hzy, 2.03 (3H, s}, 2.71 (1H, dd, J = 5.6, 14.8
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15

5 Decenber 2006 76 s), 3.64 (1H d, J = 12.3 Hz),
3.82 (2H, s), 3.88 (3H, s), 4.35 (1H, dd, J = 6.0,
7.2 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.20 (1H, s),
6.58 (1H, d, J = 1.8 Hz), 6.96-7.36 (5H, m), 7.48

(1H, s). 5 nal. Calcd for C28H21N207ClS: C, 58.4 D He ber 2006
5.43; N, 4.87. Found: C, 58.32; H, 5.30; N, 4.687°Cmer=4uo

Exampl e 2 (2-{[ (3R, 5S)-7-chloro-p; (2,
3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 10
2, 2-di net hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-4-nmethyl -1, 3-t hi azol -5-yl ) ac
eticuzacid. @ GH3, 4/ JCHI. O Thu.@ Wz, /3HIC Q@HY shiOH3 . 54
C CH3 0 OH According to a simlar manner to that of
Exanmple, 1d, Jd5 tldeZt Htl ¢ Torpound was dbthai ned. d,HINMR11. 4
(CDC13) 6: 0.641 (3H, s), 1.05 (3H, s), 2.29 (3H, s),
3. 18HELH, 386 J1H,12,3JHz)11.3L 3Z)( 1B 88, (3H= s13. 8. 14z} .25 (4H,
3.42 (1H, dd, J =6.9, 15.0 Hz), 3.54 (1H, dd, J =
5.4, ™ 152 00 H)L 03961 {3H, > )., 3A6HZ{ I H - O 2. J = 14.2
Hz), 3.73 (2H,
5 Hz), .26 {(l1H, s), 6.58-6.62 {1lH, br), 6.63 (1lH, s), 6.96-
7.33 (BH, m).
(4} A sclution of ethyl 4-({2-[(3R,53)-1-(3-acetoxy-

2, 2-dimethylpropyl)~7-chicro-5-(2, 3-dimethoxyphenyl) -~
1,2,3,5-tetrahydro-2-oxo-4, 1-henzoxazepin-3-
yllacetyllamine) -3-oxcbutancate (0.5 g, 0.773 mmol)
obtained in Example 1-{3) and a Lawesson’s reagent (0.46 g,
1.16 mmol) in THF (5 ml) was stirred at 70°C fer 1 hour.
The reaction solution was concentrated under reduced
pressure and the residue was purified by silica gel column
chromatography [developing solvent: hexane—-ethyl acstate
(1:1}] to cbtain ethyl (2-{[{3R,53)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-vyvljacetate (0.41 g, 0.635 mmol, 82%) as colorless
powder.

'"H-NMR (CDCls) &: 0.95 (3H, s), 1.03 (3H, s}, 1.28 (3H,
t, J=7.2 Hz), 2.03 (3H, s), 3.44 {(1H, dd, J = 7.2, 15.0
Hz), 3.55 {(1H, dd, J = &.%2, 15.0 Hz), 3.58 (1H, 4, J = 14.4
Hz), 3.2 (3H, s), 3.73 (iH, d, J = 10.8 Hz}, 3.80 (2H, s},

3.85 {1H, d, J = 10.8 Hz), 3.89 (3H, s), 4.20 (2H, g, J =



5 Decenber 2006 77 s), 3.88 (3H, s), 4.29 (1H, dd, J
=54, 6.9 Hz), 4.47 (1H, d, J = 13.8 Hz), 6.19 (1H
s), 6.57 (1H, d, J = 2.1 Hz), 6.96-7.35 (5H, m. 5
Exanpl e 3
2-(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -
hydr oxy- 2,
2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-4etrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl } -1, 3-thi azol -5-yl) - 2-
met hyl propionic acid OCH3 C O C OF-CQ 1 ON CHO
10 HOH3C CKOH According to a simlar manner to that of
Exanple dz), thetithe eoppound .was 7obtabneds. sHINMR 4, J =
(CDC13) 8: 0.67 (3H, s), 1.04 (3H, s), 1.65 (6H, s),
3.151¢1#H, 5, F.311X16, Hz), B.41 (IBH tddy I = 177.12,),14.86-7.34
15 FE), 3.41 (1H, dd, J = 14.4 Hz), 3.54 (1H, dd, J =

(34, 8oHz)7-43. 61H¢3#) - s), 3.62 (1H, d, J=11.6
FE) 3.89 (3H, s), 4.34 (1H, dd, J = 6.2, 7.2%&),
4.48 (1H, (o, 9 rdxryrg oHgthe 26 ~(H,(38), 5% 55 (CrAcespxry -2, 2-

6 96-7.36 (5H m, 7 46 (1H %) 5 Decenber 2006 78
dimethylpropyl}-T7-chloro- 3-dimethoxyphenyl ) ~2-0oxo-

} december 2006

1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl]lmethyl}-1, 3~
thiazol-5-yl)acetate (0.3 g, 0.465 mmcl) obtained in
Example 1-(4), a 1N acueous sodium hydroxide sclution (1

ml} and etnanol {3 ml) was stirred at 60°C for 30 minutes.

10 This mixture was diluted with water (50 ml), acidified and

then extracted with ethyl acetate (50 ml) twice. Thess
extracts was washed with an agueous saturated sodium
chloride soiution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was

15 recrystallized from ethanol-hexane (1:5) to obtain {(2-
{[{3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-
2,2-dimethylpropvyl) -2-oxo-1,2,3, 5-tetrahydro-4,1-
benzoxazepin-3-vyl]|methyl}-1,3-thiazol-5-yl)acetic acid

(0.23 g, 0.400 mmol, 86%) as a colorless prismatic crystal.

20 m.p.: 219-222°C (dec.) (EtOH-hexane).

(el —209.2° (¢ = 0.34, MeOH).
IR Vpax (KBr) cm™: 3500-2400, 1724, 1658.
'H-NMR {CDCls) &: 0.64 (3H, s), 1.05 (3H, s), 3.19 (1H,

d, J = 12.3 Hz), 3.38 {(1H, d, J = 14.4 Hz), 3.46 (1H, dd, J

25 = 7.2, 15.0 Hz}, 3.59 {(1H, dd, J = 6.0, 15.0 Hz), 3.861 (3H,
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Exanpl e 4
(2-{(3R,5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
oxy- 2, 2-dinethylpropyl)-2-o0x0-1, 2, 3,5-tetrahydro-4,1
5

benzoxazepi n- 3-yl] net hyl } -4-ethyl -1, 3-thi azol -5-yl) a
tic acid OCH3 CH3 OC OIl FtCNJ O OH O

| -L3C According to a simlar mapner to that of
Exanple 1, the title conpound was obtained. 10 'H NWR
(CDO13) 6: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H, t, J

= 7.5 Hz), 2.63 (2H, g, J = 7.5 Hz), 3.18 (1H, d, J =

12. 0sHz)3. . 3TH( 18, d,= J2= 31424, Hz) g2 3cA48 E1H, 3dels 331 s),
7.2, 15.0 Hz), 3.54 (1H, dd, J = 6.0, 15.0 Hz), 3.61
(3H,48)5 (18.64d(1H =d;- U = .Z2HO) Hz},478. (44, ( 2H, Js¥,14.4 Hz),
3.88 (3H, s), 4.31 15 (1H, dd, J =6.0, 7.2 Hz), 4.47
(1H,6 k0 J1H,14) 4 $Y8 6794, (911, 1s§,H6..5F-CfH/ -4 0°F m),
1.8Hz), 6.95-7.36 (SH, nm). Exanple 5

3- (2L{1% 3RHBSP1 7- chl or o- 5- (2, 3- di net hoxyphenyl )-1- (3 5

Decenmber 2006
nal. Calcd for C23H31N207C182 C, 58.48; H, 5.43,‘ N, 4.87.

%ﬁber 2006

Found: C, 58.32; H, 5.30; N, 4.68.

Example 2

(2-={[ (3R, 558)-7-chlorc-5-(2, 3-dimethoxyphenyl)-1- {3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]methyl}-4-methyl-1,3-thiazol-5-yl)acetic

acid

H,C O N

HO™C CH: 7o
According to a similar manner to that of Example 1,
the title compound was obtained.
'H-NMR (CDCls) &: 0.641 (3K, s), 1.05 (3H, s), 2.29
{34, s), 3.18 (1H, 4, J = 12.3 Hz), 3.37 {(1H, d, J = 13.8
Hz), 3.42 {(1H, dd, J = &.9, 15.0 Hz), 3.54 (1H, dd4, J = 5.4,

15.0 Hz), 3.61 {(3H, s}, 3.64 (1H, d, J = 12_.3 Hz)}, 3.73 {(ZH,



n
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79 hydroxy- 2,

2-di net hyl propyl ) - 2- oxo-1 -tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl }- 1, hi azol - 5-yl ) propi oni c
acid 1\ OCH / CH3 O C ON}-S i CON/ H
(1) Carbonyldiimdazole (9.7 g, 60 nmol) was add

5 a solution of nonoethyisuccinic acid (7.3 g, SS%ECﬂnm32006
mol) in THE (70 m) and the m xtyre was stirred at
roomtenperature for 1 hour. To the reaction solution

wer e added magnesium chloride (4.8 g, 50 mol ) and

pot assi um nonoet hyl mal onate (8.5 g, 50 mmol ) and the

m xt eF e wass stin,red,at. 89C fior di, T0=hous, dhe HHE)xture? (1n,
was filtered to renove insol uble substances and the

filtdate waks donigent pated(uhder) ,r édGCedlt prassure2.Thez),
residue was diluted with water, acidified and then
extreted’ wt hi %&hy) -acetate (70 m) twi ce. The

extracts were washed with an aqueous saturated sodi um

15 chloride solution, dried over sodiumsulfate, and

t hen conce trated under reduced pressure. The residue

was “Pufitiet by silica gel col um chronatography
[develQPIPE%HfQ%MGQtChDexa gxb 36° £g§§% eny%)LlLQB—

obtain'die Decefber’ 2
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-

,2,3,5-t
3-t

benzoxazepin-3-yl]lmethyl}-1,3-thiazcl-5-yl}-2-

methylpropicnic acid

O\“CHQ'

P
o]

c
H, o N _ CHy

Hot: CH, 5

According to a similar manner to that of Example 1,
the title compound was obtained.

"H-NMR (CDC1:) &: 0.67 (3H, s), 1.04 (3H, s), 1.65 (&H,
s), 3.15 (1H, 4, J = 11.6 Hz), 3.41 (iE, dd, J = 7.2, 14.8
Rz), 3.41 (14, dd, J = 14.4 Hz), 3.54 (1H, dd, J = 6.2,
14.8 Hz}, 3.1 (3H, s}, 2.62 (1H, d, J = 11.6 Hz), 3.89 {3H,
sy, 4.34 {(1H, dd, J = 6.2, 7.2Hz), 4.483 {(1H, d, T = 14.4
Hz), 6.20 (iH, s), 6.55 (1H, s}, 6.96-7.36 (BH, m), 7.46

(1H, s)}.



oxohexanedi oate (8.9 g, 41.2 mmol, 82% as a colorless
oil. 1HNWR (CDC13) 8: 1.26 (3H, t, J =7.2 Hz), 1.29
(3H, t, J =7.2 Hz), 2.61 (2H, t, J = 6.6 Hz), 2.87
(2H, t, J = 6.6 Hz), 3.50 (97/100 x 2H, s), 4.14 (2H,
q, J =7.2 Hz), 54.21 (2H, q, J = 7.2 Hz), 5.02

(3/100 x 1H, s). (2) A solution of sodium nitrite{egesgber 2006
g, 48 mol) in water (40 m) was; added dropwi se to a
solution of diethyl 3-oxohexanedioate (8.7 g, 40.2

nmol ) obtained in Exanple 5- (1) in acetic acid (20

m ) under ice-cooling. Further, 10 water (60 m) was

added and the mixture was stirred overnight. The

reaction solution was extracted with ethyl acetate

(50 Akympidck. The extracts were washed with an

aqueous sat urated sodi um hydrogen carbonate sol ution

and an~{ agtfeolis Sachtat e sodi-umiert bergehas ltilon 3-hydroxy-
drieg vgr 1 odi um sul fate, and then concentrated

undef’ f etREd Y FreEEht &7 FifE résiPdde t b Pl Fited by

e T T kT

10

15

di et hyl ,2- hydr oxyi m no- 3- oxohexanedi oate (9.3 g, 37.9
mol, 94% as a colorless oil. 20 1H NWR (CDC13) 6:
1.27 (3H t, J =0Z.4 Hz), 1.35 (3H t, J =7.4 Hz),
2.68 (2H, -6.@+t), 3.17 (2H, t, J 6.6 Hz),
4.17 (2H, 7.44Hz), 4.38 (2H, q, J 7.4 Hz).

(3) Zinc powdgfr (28.7 g, 0.286 nol) was added to a

sol ution of dAethyl 2-hydroxyi m no-3-oxohexanedi oate

(9 g,t~25-3¢ ol ) obtained in Exanple 5-(2) and
acetic @ dr i wDecenber 2006 81
AU
C 0
H, N, on
HOH3C H,C

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H,
t, d=7.5Hz), 2.63 (2H, gq, J = 7.5 Hz), 3.18 (1H, d, JT =
12.0 Hz), 3.37 (iH, d, J = 14.4 Hz}, 3.43 (1H, dd, T = 7.2,
15.0 Hz), 3.54 (1H, dd, J = 6.0, 15.0 Hz), 3.61 {3H, s},
3.04 (1H, 4, J = 12.0 Hz}, 3.74 {(2H, s), 32.88 (3H, =), 4.31
(lH, 4d, J = 6.0, 7.2 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.19

(14, s), ©.57 {1H, d, T = 1.8Hz), 6.95-7.36 (5H, m).

Example 5

3-(2-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl) -1-{3-



10

15

(26 g, 0.220 not) in acetic acid (120 m) at room
tenperature and the m xture was stirred for 24 hours.

The mxture was filtered to renove insoluble

subst ances and the insol uble substances were washed

with ethyl acetate (50 m). 5 The filtrate and t?i{ ber 2006
washi ng sol ution were conbined and then concent? at&g™°!
under reduced pressure to obtaingiethyl

2- acet yl am no- 3- oxohexanedi oate (9.0 g, 32.9 mol,

90% as a colorless oil. 1HNWR (CDC13) 6: 1.25 (3H,

t, J =7.2 H), 1.33 (3H 10t, J =7.2 Hz), 2.08

(3H, hgdroA-82-2206hef BRI ppny13.-95ckdHL, 2 0t , 5L T r18+8ro-4, 1-
6.6 Hz), 3.11 (1H, dt, J = 18.6, 6.6 Hz), 4.12 (5H,

q, JbenZo2aMz)in-4-29102Hvig,-1] 3=tRi2z4E)5-8.)30oplitHic acid
d J =6.6 H), 6.68 (1H, d, J = 6.6 Hz). (4) Diethyl
2-acet yl am no- 3maxghexanedi oate (8.8 g, 15 32.2 nmol)
obt ai ned | x‘npﬂ%ts-(s) was added to a 4N HC1l

solution il | ,&detate (90 m) and the m xture was
heated to ux@or 4 hours. The reaction solution
was concentriated under reduced pressure and the

resi & crgstallized fromethyl acetate-ether to

obtain no- 4420, oxopent anoi ¢ acid hydrochl ori de

(4.4 g, R6-3 , 82%. as a colorless needle

crystal . é++ f«CD 6: 2.65 (2H, t, J = 7.0 Hz),
J_

2.81 (2H , = 7. , 4.02 (2H, s). (5) Pival oyl
chlori dec(9.51 g, 4.23 1) as added to 25 a
solutio

2-[(3R,@%)-I-(3-acetoxy-2,2 di met hyl propyl ) 5 Decenber
2006 82 OH

(1} Carbonyldiimidazole (9.7 g, €60 mmol) was added to
a solution of mecnoethylsuccinic acid (7.3 g, 50 mmol) in
THE (70 ml) and the mixture was stirred at room temperaturs
for 1 hour. To the reaction solution were added magnesium
chloride (4.8 g, 50 mmol) and potassium menoethylmalonate
{(B.5 g, 50 mmol) and the mixture was stirred at &0°C for 1
hour. The mixture was filtered to remove insocluble
substances and the filtrate was concentrated under reduced
pressure. The residue was diluted with water, acidified
and then extracted with ethyl acetate (70 ml} twice. The
extraclts were washed with an aqueous saturated sodium
chloride solution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography [developing

solvent: hexane-ethyl acetate (3:1)] to obtain diethyl 3-



7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahy

dro- 4, 1-benzoxazepin-3-yl]acetic acid (2 g, 3.85

mrcl) and triethylamine (0.41 g, 4.04 mmol ) in

acetonitrile (15 mM) at OC and the m xture was

stirred at OC for 30 mnutes. 5 To the reaction

solution at OC, 5-ami no-4-oxopentanoic acid 5 December 2006
hydrochl oride (0.77 g, 4.62 nnnl%)obtained i n Exanpl e

5-(4) was added and a solution of triethylamne (0.58

g, 5.77 mmol) in acetonitrile (2 mM) was then added

dropwi se. After stirring at roomtenperature for 30

ninubﬁﬁheﬁdﬁédibgtéeagt@Qﬂ SQL@thﬁﬁl%ﬂ§EﬁiE#l%dcﬂﬂbhless oil.
ethyl acetate (50 m), washed with 0.1N hydrochloric

aci d and 'arnagueons saturated (sQdiunychlori dey, 1.29 (34,
solution, dried over sodiumsulfate, and then
concenty at ed 2uhdeér keduceth,priessuret. The)r.egi-die (Was ©, J =
di ssolved in DMF (30 m), potassium carbonate (0.65 g,

4. 69 1% Hmol )3.aAd (ARt hyd > odi.de) (04 674 g(2H4, 69 M.l J.2 Hz
were added, and the m xture was stirred at room

“t enpérat urd.far 4 holr? he Pedét il 61 &bl utlilonshas

di | ut ed t.h ethyl acetate (100 washed with

wat er am@%o5h6805§1%%t%§§?ﬁHPﬁy8F é@ﬂa Sul’f §re?? mmol) in
solutlon yeous ated sodlun1hydro en 20

car bdhat e solutqtlona%ma an 5%3 B80E° sa? Ut ated §88|ﬁﬁ1dlethyl

chl ogide., Soluti 0N, . drd ed over, goﬁﬁgf‘ﬁﬁn;%%%d ande, mple 5-

then concentrated under réduced pressure e resi

was puy i fj %@e@xgsmga 2@l ,cohyap f&@%ﬁ%aphyurther,
[ devel opi ng sol vent: hexane ethyI acetate

100bt aldx dret fwyl mdy ({2s [dBRDG il th8 Bbxture was stirred

acet oxy- 2, 2-di net hyl propyl )-7-chloro-5-(2,3 5 Decenber

20060veBShight. The reaction sclution was extracted with ethyl
acetate (50 ml) twice. The extracts were washed with an
aqueous saturated sodium hydrogen carbonate solution and an
aqueous saturated sodium chleride solution, dried over

15 sodium sulfate, and then concentrated under reduced

pressure. The residue was purified by silica gel column

chromatography [develcping solution: hexane-ethyl acetate

{2:1)] to cbtain diethyl Z-hydroxyimino-3-oxohexanediocats

{9.3 g, 37.9 mmol, 94%) as a colorless oil.

20 'H-NMR (CDCls) &: 1.27 (3H, t, J = 7.4 Hz), 1.35 (3H,

t, J = 7.4 Hz), 2.8 (2H, t, J = 6.6 Hz), 3.17 (2R, t, J =

6.6 Hz), 4.17 (2H, ¢, T = 7.4 Hz), 4.38 (2H, g, J = 7.4 Hz).
{3} Z2inc powder (18.7 g, 0.286 mol) was added to a

solution of diethyl Z2-hydroxyimino-2-oxohexanediocate (9 g,

25 36.7 mmel) obtained in Example 5-(2) and acetic anhydride



di met hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- oxo- 4, 1- benzoxaz
epi n- 3-yl]acetyl }am no) - 4- oxopentanoate (1.2 g, 1.85

nol , 44% as col orl ess powder. 1H NMR (CDCl~) 3:

0.94 (3H, s), 1.02 (3H, s), 2.03 (3H 5 5s), 2.60-2.76

(5H m, 2.93 (1H, dd, J = 7.0, 14.6 Hz), 3. 53

d, J = 14.4 Hz), 3.61 (3H s), 3.68 (3H s), ﬁ%r%a“““EOOG
(1H, d, J = 12.0 Hz), 3.86 (1H ¢4 J = 12.0 FE), 3.89

(3H, s), 4.17 (2H, d, J = 4.6 Hz), 4.38 (1H, dd, J =

6.8, 7.0 Hz), 4.55 (1H, d, J = 14.4 Hz), 6.26 (1H

s), 6.58 (1H, t, 10 J = 4.6 Hz), 6.63 (1H, s),

6. 9647632, (BH20mnol( 6)n Aecdridi rgitio (f he slmdtarrcon

manners to those of Exanples 1-(4) to (5),

3- (2t ¢8R B8 2nghkbe onbs(,3was stirred for 24 hours. The
di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

o- mixtare was filtered to reémove insoluble substances and the
iszt Al sz etra%jﬁﬁﬂﬂaa%ﬁP@enégﬁgé\%%éniﬁgié%mttheN%e (50 m)
ey T (98 0 e Yy Pla T g
%1081;?{%%’%&1%%&%'5%9 L(nc}{frzdr;e%u}e'a'zér%%ti%e (t]oHch%én gfethy]
(3,25):c 20 388 ltkotboch Rlled el 389, (Hocs) ogos o

4.34 (1H dd

Hz) , a6c@0-£1kHs S)i. 6 58 (1H s) 6 97 7. 37 (6H n)
Exanple 6 25

3- (2-{[ (3R-RBR- {codi or : 5r (2 326, met hoxyphenwt))-, 1-( 335 (3n
Decenber 2006 84
10hydr oxyd 25 2~.di ifet hyk ppopyds),- 29 0x6- 87222 3¢6- taet,r ahydeosd (1H,
o dt, J = 18.%6, 6.6 Hz), 3.11 {(1H, dt, J = 18.6, 6.6 Hz),
4.12 {(2H, g, J = 7.2 Hz), 4.29 {2H, g, J = 7.2 Hz), 5.30
(lH, d, J = 6.6 Hz), 6.68 (1H, d, J = 6.6 Hz).
(4) Diethyl Z-acetylamino-3-oxohexanedicate {8.8 g,
15 32.2 mmol) obtained in Example 5-(3} was added to a 4N HClL
solution in ethyl acetate (90 ml) and the mixture was
heated to reflux for 4 hours. The reaction sclution was

concentrated under reduced pressure and the residue was

crystallized from ethyl acetate-ether to obtain S-amino-4-

o3

20 oxopentanoic acid hydrechloride (4.4 g, 26.3 mmol, 82%) as
a colorless needle crystal.

'H-NMR (CD;OD) &: 2.65 (2H, t, J = 7.0 Hz), 2.81 (2H,
t, J = 7.0 Hz), 4.02 (2ZH, =3).

(5) Pivaloyl chloride (0.51 g, 4.23 mmeol) was added to

25 a solution of Z-[{3R,558)-1-{(3-acetoxy-2,2-dimethylpropyl} -



benzoxazepi n-3-yl ] nmet hyl } -1, 3-t hi azol - 5-yl ) but anoi c

acid OCH3 OCH3 C OHIC O N HOH3C O OH According

to a simlar manner to -hat of Exanple 5, 5 the title
conmpound was obtained. 1H NVR (CDC13) 8: 0.64 (3H, s), -
1.05 (3H, s), 1. 96 (2H, quintet, J =7.0 Hz), 2,41

(2H, g J :)7.0 Hz), 2.86 (2H, t, J = 7.0 Hz), %i’f?emberzo%
(1H, d, J = 11.8 Hz), 3.38 (1H, J = 14.4 Hz), 3.43
(1H, dd, J = 7.0, 15.0 Hz), 3.57 (1H, dd, J 10 = 5.8,

15.0 Hz), 3.62 (3H, s), 3.64 (1H, d, J = 11.8 Hz),

3.89 (3H, s), 4.35 (1H, dd, J = 5.8, 7.0 Hz), 4.48

(1H, 7deh1dre 51404 3HR) me 6 A0,k 15) 2 -6x881 (ALH, sdiced rFhydro-
1.8 Hz), 6.96- 7.38 (6H, m). 15 Exanple 7

2- {{ 6 3R 158)zckackbon o3 5y { B Edicnethaxyphenyl )ssl nheopentd

yl - 2-

0x0- 1y 2513 B-arétneah§ dt b-4h, 14 BeEnpoxazepn naS:=tdrjinetihyl Y14 ml)
,3- thiazol-5-yl)acetic acid 5 Decenber 2006 85 O CFt

c Clt0® MWhd the mixture was stirred at 0°C for 20 minutes.

5 To the reaction scolution at 0°C, S5-amino-4-oxopentancic

acid hydrochloride (0.77 ¢, 4.62 mmol) obtained in Example
5-(4) was added and a solution of triethylamine (0.58 g,
5.77 mmel) in acetonitrile {2 ml) was then added dropwise.

After stirring at room temperature for 30 minutes, the

10 reaction solution was diluted with ethyl acetate (50 ml),

washed with 0.1N hydrochloric acid and an agqueocus saturated
sodium chloride sclution, dried over sodium sulfate, and
then concentrated under reduced pressure. The residue was

dissolved in DM¥F {30 mi), potassium carbonate (0.65 g, 4.69

15 mmel) and methyl iodide (0.67 g, 4.6%9 mmol) were added, and

20

the mixture was stirred at room temperature for 1 hour.

The reaction sclution was diluted with ethyl acetate (100
ml), washed with water, a 5% agueous potassium hydrogen
sulfate scluticn, an aguecus saturated sodium hydrogen
carbonate sclution and an aqueous saturated sodium chleride
solution, dried over sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by siiica
gel column chromatography [developing solvent: hexane-ethyl
acetats (1:3)] to cbtain methyl 5= ({2-[(3R,55)-1-(3~-

acetoxy-2,Z2-dimethylpreopyl)-7—-chioro-5-{2, 3-



H3C CF3 C 0 OH According to a simlar manner to that

of Exanple 1, the title conpound was obtai ned. 1H NWVR
(CDC13) 6: 0.95 (9H, s), 3.34 (1H, d, J = 13.5 5 Hz),

3.46 (1H, dd, J = 7.2, 15.0 Hz), 3.57 (1H, dd, J =

6.0, 15.0 Hz), 3.62 (3H, s), 3.84 (2H, s), 3.88_(3H

s), 4.33 (1H dd, J = 6.0, 7.2 Hz), 4.50 (1H, d> Dycamber2006
13.5 Hz), 6.31 (1H, s), 6.56 (I d, J =21 Hz),

6.90-7.00 (1H, m, 7.10- 7.20 (2H, m, 7.26 (1H, d, J

= 8.7 Hz), 7.30 (1H, d, J = 10 2.1, 8.7 Hz),7.47 (1H

a). Exanple 8

{ 2- [ ({BR 58 ypirceRoF0; 5; § 25 -3-aiethoxyphenyld), 1 lbkhloxazepin-
(hydr oxymet hyl ) cycl obut yl ] met hyl } - 2- oxo-1, 2, 3,5-tetrah
ydro3-¢blacetyllamino) -4-oxopentancate {1.2 g, 1.85 mmol, 44
4, 1- benzoxazepi n-3-yl )nmethyl ]-1, 3-thi azol -5-yl }acetic

aci d25 Dekbemsers 2006er86 O CH3 /CH C ONOO OOH
According to a simlar manner to that of Exanple 1,

the titl él-¢¥RpdtRalviad: obt 8# nédH, 3H- NVROCCDCHZ) s8; 2.03 (3H,
1.33-1.55 (2H, m), 1.76-1.94 (3H m, 5 1.96-2 12

N1H 5y, FUE-35785HoHY m)2- % d3Mg ot o = 387 14-6 Hz),

3.53 (1H, d, J = 14.4 Hz), 3.61 (3H, s), 3.68 (3H, s), 3.71

@

)

(1H, d, J = 12.0 Hz), 3.8%6 {(1H, 4, J = 12.0 Hz), 3.89 (3H,
sy, 4.17 (ZH, 4, J = 4.6 Hz), 4.38 (1H, dd, J = 6.8, 7.0
Hz), 4.55 (1H, 4, J = 14.4 Hz)}, ©.26 (1H, s), 6.58 (1H, t,
10 J =4.6 Hz), 6.63 (1H, s), ©.%6-7.32 (5H, m).

(&} According to the similar manners tc those of
Examples 1-{(4) to (5), 3-(2-{[(3R,58})-7-chloro-5-(2,3~
dimethoxyphenyl)-1-(3~-hydroxy-2, 2-dimethylpropyl) -2-oxo-
1,2,3,5-tetrahydrc-4, l-benzoxazepin-3-vilmethyl}-1, 3-

15 thiazol-5-yl)propionic acid was obtained.

'H-NMR (CDCls) &: 0.64 (3H, s), 1.05 (3H, s), 2.68 (2H,
t, I=79.0Hz), 3.1% {2H, t, J = 7.0 Hz), 3.17 (1H, d, J =
11.8 Hz), 3.38 (1H, d, J = 14.2 Hz), 3.42 {(1H, dd, J = 7.0,
15.4 Hz), 3.57 (1H, dd, J = 5.8, 15.4 Hz), 3.62 {3H, s),

20 3.64 (1H, d, J = 11.8 Hz), 3.89 (3H, s), 4.34 (1H, dd, J

5.8, 7.0 Hz), 4.48 (1H, 4, J = 14.2 Hz}, 6.20 (1H, s}, 6.58

{(1H, s), ©.97-7.37 (6H, m).

Example &

25 3-{2-{[ (2R, 58] ~T-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-



10

15

(3H, s), 4.34 (1H, dd, J = 6.0, 9 Hz), 4.58 (1H, d,
J = 14.4 Hz), 6.08 (1H, s), 6.57 (1H, d, J = 2.1 Hz),
6.95 (1H, dd, J =1.8, 7.8 Hz), 7.07-7.18 (2H, m,
7.33-7.42 (2H, m, 7.48 (1H, s). 10 Exanple 9
3-{2-[((3R SS)-7-chl oro-5-(2, 3- dlnethoxyphenyl)
(hydr oxynet hyl ) cycl obut yl ] et hyl } - 2- oxo- %g%kgHMﬂ2006
ydro-
, 1- benzoxazepi n- 3-yl ) net hyl ] - 1, 3 t hi azol - 5-yl } propi on
|c 15 acid 5 Decenber 2006 87 0- CH 'CH OCdC O
YINN~\ 1/ N OOH OH According to a simlar nmanner
t o thatrefyExamplie=bhylphetitleceonpord, mastrahydro-4, 1-
obtained. "H NWR (CDC13) S: 1.34-1_ 55 (2H, m ,
1. 774n 953 inAB-vb]1 de@8r12.-10 3CiHiaml -2 68 b2Hhot ¢ deid
= 7.5 Hz), 3.11 (2H, t, J 7.5 Hz), 3.42 (1H, dd, J =
6.9, 15.0 Hz), a& 3.82 (7H, m, 3.89 (3H, s), 4.34
(1H, t, J ), 4.58 (1H, d, J = 14.32 Hz),
6.09 (1H, @. g,@“{lH, d J=21Hz), 6.98

6.
7

According te a similar manner to that of Example 5,
the title compceund was cbhtained.

'H-NMR (CDCls) &: 0.64 {34, s), 1.05 (3H, s), 1.96 (2H,
quintet, J = 7.0 Hz), 2.41 (2H, t, J = 7.0 Hz), 2.86 (2H, t,
J = 7.0 Hz), 3.17 (1H, d, J = 11.8 Hz), 3.38 (1H, d, J =
14.4 Hz), 3.43 (1H, dd, & = 7.0, 15.0 Hz), 3.57 {1H, dd, J
= 5.8, 15.0 Hz), 3.62 (3H, s}, 3.64 (iH, d, J = 11.8 Hz},
3.89 (3H, =), 4.35 (1H, dd, J = 5.8, 7.C¢ Hz), 4.48 {(1H, d,

J = 14.4 Hz), 6.20 (1H, =), 6.58 (1H, d, J = 1.8 Hz), 6.96—

7.38 (&H, m).

Example 7
2-{[ (3R, 53)-7~chloro-5- (2, 3-dimethoxyphenyl) -1-necpentyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3-

thiazcl-5-vyl)acetic acid



(111, dd, J = 1.8, 8.1 Hz), 7.09 (1H, dd, J = 1.5, 7.8

Hz), 10 7.17 (1H, t, J
Exanpl e 10

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 2- oxo- 1-

propyl -1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] pet hyl

}- 15 1, 3-thiazol-5-yl)acetic acid 5 Decenber ZOgg)eC%rgberm%
O-CH3 1/ ICH3 O0OC OS NOH,NJ OO H3C

According to a simlar manner to that of Exanple 1,

the title conpound was obtained. 1H NWVR (CDC13) S:

0.96 (3H, t, J =7.5 Hz), 1.57-1.81 5 (2H, m,

3.43-3.63 (6H, n), 3.84 (2H, s), 3.87 (3H a),

8.1 Hz), 7.35-7.43 (3H, m.

4.30-4.52 (@H °nFH 6.11 (1H, s), 6.60 (1H, d, J = 1.8
Hz), 6. @: &5&5 M), 7.49 (1H, s) Exanple 11 10
(2-{[ (3R s ohl or o- 5- (2, 3-di net hoxyphenyl ) - | -i sobut
yl - 2-

0Xxo0- [C} er ahydr o-4, | - benzoxazepi n-3-yl ] nethyl }-1

3 thi-5-y-)' cetic acid

According to a similar manner to that cf Example 1,
the title compound was obtained.

'E-NMR (CDCls;) &: 0.95 (9H, s), 3.34 (l1H, d, J = 13.5

5 Hz)y, 3.46 (1H, dd, J = 7.2, 15.0 Hz), 3.57 {1H, dd, J = 6.0,

10

15

15.0 Hz), 2.62 (3H, s), 3.84 (2H, s), 3.88 (3H, s), 4.33
(1H, dd, J = 6.0, 7.2 Hz), 4.50 (1K, d, ¢ = 13.5 Hz}, 6.31
(1H, =), 6.56 (1H, d, J = 2.1 Hz), €.9%0-7.00 {(1H, m), 7.10-
7.20 (2H, m), 7.26 {(1H, d, J = 8.7 Hz), 7.30 (1H, d, JT =

2.1, 8.7 Hz),7.47 (1lH, s).

Example 8
{2-{{(3R,53)-7-chloro-5-(2,3-dimethoxyphenyl}-1-{[1-
{hydroxymethyl)cyclobutylimethyl}-2-oxo-1,2, 3,5-tetrahydro-

4,1l-benzoxazepin-3~ylimethyl] -1, 3-thiazcl-5-yllacetic acid



OCH3 OCH3 C OO NH3C | 0 HO H 3C 5 Decenber
2006 89 According to a simlar manner to that of
Exanple 1, the title conpound was obtained. 'H NWR
(CDC13) S 0.92 (3H, d, J =6.4 Hz), 1.01 (3H, d, J =
6.8 Hz), 1.95-2.08 (1H, m, 3.32-3.62 (6H m, 3 5
(2H, s). 3.87 (3H, s), 4.31-4.40 (2H m, 6.21 (ii?,zecemberm%
s), 6.59 (1H, d, J = 2.3 Hz), 6.§2-7.35 (5H, m, 7.49
(1H, s). Exanple 12
(2-{[ (3R 55)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-et hyl -
2- 10
oxo-1,2,3,5 ?‘ahfyadr 0- 4, 1- benzoxazepi n-3-yl Jmethyl }-1
, 3- thiazo |)§§§tic acid OCH3 1/ /CH3 OC OS
2 k)

According to a similar manner to that of Example 1,

the title compound was obtained.

"H-NMR {(CDC1a) &: 1.33-1.55 (2H, m), 1.76-1.94 (34, m),

5 1.96-2.12 (1H, m), 3.41-3.78 (9H, m), 3.83 (2H, s), 3.87

10

15

(3H, s), 4.34 (14, dd, J = 6.0, 6.9 Hz), 4.58 (1H, d, J =
14.4 Hz), 6.08 (lH, s), 6.57 (1H, ¢, J = 2.1 Hz), 6.95 (1H,
dd, J = 1.8, 7.8 Hz), 7.07-7.18 (2H, m), 7.33~7.42 {2H, m),

7.48 (1H, s).

Example 9

3-{2-[((3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-{[1-
(hydroxymethyl)cyclobutyl]lmethyl}-Z-oxo-1,2,3,5-tetrahydre-
4,1-benzoxazepin-3-yljmethyl]-1,3-thiazeol-5-yl}propicnic

acid



10

15

According to a simlar manner to that of Exanple 1,

the title conpound was obtained. 15 3H NWR (CDCl3) S

1.26 (3H, t, J =7.2 Hz), 3.43-3.64 (6H m), 3.84

(2H, s), 3.87 (3H, s), 4.33 (1H, t, J =6.0 Hz),

4.49-4. 62 (1H n, 6.08 (1H, s), 6.60 (1H, d, J =

Hz), 6.91-7.36 (5H, n), 7.48 (1H, s). 5 Decenber’ %ﬁ%mberm%
90 Exanple 13

(4-Benzyl -2-f[ (3R, 5S)-7-chl oro- 5 (2 3-di net hoxyphenyl)

( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr
o- O-.

[ C',i"-yl]nethyl} 1, 3-thiazol -5-yl)acetic
HERC 0N H3C/- S 0 HHOLY OO OCH
According tofa simlar manner to that of Exanple 1,
the titl e _compgund was obtained. 1H NWVR (CDC13) S:
15 (1H, d, J = 11.7

0 S)
Hz) , 3. H,/%, Jli= , 3.41 (1H, dd, J 10 -
7.5, 14.7 HzW, 53NTH, dd L= 6.3, 14.7 Hz), 3.60
(3H, s),/s. (tH d, J = 11. MHz), 3.76 (2H 's), 3.87

According to a similar manner to that of Example 5,

the title compound was obtained.

"H-NMR (CDCls) &: 1.34-1.55 (2H, m), 1.77-1.95 (2H, m),
1.98-2.10 (1H, m), 2.68 (2H, t, J = 7.5 Hz), 3.11 (2H, t, J
= 7.5 Hz), 3.42 (1H, dd, J = 6.9, 15.0 H=z}, 3.50-3.82 (7H,
m), 3.89 (3H, s), 4.34 (1H, t, J = 6.41 H=z), 4.58 (1H, d, J
= 14.32 Hz}, &.09% (1H, s), 6.58 (1H, d, J = Z.1 Hz), 6.98
(1, dd, J = 1.8, €.1 Hz), 7.0% {(1H, dd, J = 1.5, 7.8 Hz),

7.17 (1H, t, J = 8.1 Hz), 7.35-7.43 {(3H, m).

Example 10
(2-{{(3R,538)-7~chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1-
propvl-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-

1,3-thiazcl-53-yl})acetic acid



4.00 (2H, s), 4.32-4.38 (1H, n), 4.42 (1H, d, J = 14.4
Hz), 6.17 (1H, s), 6.55 (1H, d, J = 2.4 Hz), 6.95

(1H, dd, J = 2.1, 7.2 Hz), 7.02-7.30 (84 m, 7.32

(1H, dd, J = 2.4, 8.7 15 Hz). Exanple 14

3-(2-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-Z-¢chl o
ro-5 5 December 2006 91 §ifederdber 2006
(2, 3-di met hoxyphenyl ) - 2- oxo- 1, 2, 3; 5- t et r ahydr o- 4, 1-
benzoxazepi n-3-yl ] nethyl } -1, 3-t hi azol -5-yl ) propi oni c

acid O-CH3 0OCH3 C OHCON H3CO OOH CH3 To a
solution of 3-(2-f[(3R 5S)-7-chloro-5-(2,3 5

di met hoxyphenyl ) - 1 (3 hydr oxy- 2, 2- di net hyl propyl ) - 2- ox

O_
1,2,3,5-te€ drg%@,l-benzoxazepln 3-yl]nethyl}-1, 3-
thi azol - 5- opionic acid (0.5 g, 0.849 mol)

Exanple 5 in THE (10 m ), pyridine (0.34
m, 424 -m) 2 added at room tenperature and

acet yl @ i de 0. 10 2.55 mmol ) was then added
dr opw se he nyxtur bured for 2.5 hours.

t he

After maier 05 \.) was addod,

H,C

According to & similar manner to that of Example 1,
the title compound was obtained.
'H-NMR (CDCls) &: 0.96 (3H, t, J = 7.5 Hz), 1.57-1.81
5 (2H, m), 3.43-3.63 (6H, m}, 3.84 (2H, s), 3.87 (3H, s),
4.30-4.52 (2H, m), 6.11 (1B, s), 6.60 (1H, d, T = 1.8 Hz),

6.91-7.36 {5H, m), 7.49 (1H, s)

Example 11
16 (2—{[(BR,55)—T—Chloroﬁ5—(2,3—dimethoxyphenyl)—1—isobutyl—2—
oxofl,2,3,5—tetrahydro—4,lkbenzoxazepin—3—yl]methyl}—1,3—

thiszol-5-vyl}acetic acid

O\C




m xture was stirred at roomtenperature for 19 hours
and the reaction solution was extracted with ethyl
acetate. The organic |ayer was washed with 1N
hydrochl oric acid, 15 water and an agueous sat urated
sodi um chl oride solution, dried over magnesi um
sul fate, and then concentrated under reduced predgsember 2006
to obtain 3-(2-{[(3R 5S)-1-(3-acgfoxy-2, 2-
di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo
5 Decenber 2006 92
1,2,3,5-tetrahydro-4, I -benzoxazepi n-3-yl ] nmethyl }-1, 3-
t hi azol - BAydJpriopi oni 6 ath Ol {0 .1kinger0: 492n4m0ls @%@%%le 1,
as colorless powder. 1H NWR (CDC13) 6: 0.95 (3H, s
1. 23H{8H itshe C@m@Qu(ﬁ@I—was Sole)ain2d68 (2H, t, J = 7 5
Hz), 3.10 (2H, t, J =7.5 Hz), 3.42 (1H dd, J = 7.2,
15 0 FE) HSNHB (Q$¢lﬁ 8 & 94, BHHzY, J73=54. (khk ddqoi (3H
6 § Hz % H a), 3.73 (IH, d, J =11.1
3, %5 (61|5| 6%31—9 12 VA, 3mBg § 3H-B)62 4682 m), 3.82
(1H 2 Ft) 4.56 (1H, d, J = 14.1 Hz),
%6. 29° (S% f’% éz%g T1H,4 cFlj‘l A02(3H ), 686 (k4 s',

dd Hz 6- 2 7.27 (1H,

L ih 58 P RS B30, 0H 2T 8
(1FI a). Exanple 15 15
2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3- hydr
oxy-u:2sds1@i et hyl propyl) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 4-net hyl - 1, 3-t hi azol - 5- car bo
xyI|C%%aGB@,Gki}ﬁLchloro—5~(2,3—dimethoxypheny1)—1~ethy1—2—

4

10 oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,3—

thiazol-5-yl)acetic acid

O~

y
O
0]
m““\T/’S
N’”g A\J}fﬂ>r~OH
oo 0

According to a similar manner to that of Example 1,

the title compound was cbtained.

15 H-NMR (CDCls) 8: 1.26 (3H, t, J = 7.2 Hz), 3.43-3.64
(6H, m), 3.84 (2H, s), 3.87 (3H, s), 4.33 (1H, t, J = 6.0

Hz), 4.49-4.62 (lH, m), 6.08 (1H, 8), .60 (1H, d, J = 1.8

Hz), ©.91-7.36 (5H, m), 7.48 (1H, s).



10

15

1/ OCHB OC N.nll~HCON / / O HOH3C CH3 OH 5
Decenber 2006 93 (1) DMF(0.01 m) was added to a
solution of 2-

[ (3R, 5S)-1-(3-acet oxy- 2, 2-di met hyl propyl )-7-chl oro-5-(
2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-ber?z]()a'?>'(céz£rlberzooé
epin- 3-yl]acetic acid (3 g, 6.49;, mol) and thionyl
chloride (2.3 5 g, 19.5 mol) in THE (10 m ). The

reaction solution was stirred at roomtenperature for

1 hour and then concentrated under reduced pressure.

The Eegmnplle Mas dissolved in THE (10 m) and added
dropwi se to a solution of hydrogen sulfide in

pyri dff nee(:30 M-)L.[ (FRe>F eatt o 10 SsaRubr dhmsids sinengd) —1-
at OC for 1 hour and then diluted wth 2.5Msulfuric

aci d.3 Thedmatue € ~AaseBRY Haetret 'wict HXOe%h%ﬁafcéteétréhydro-
(50 m washed wi.t h_an_aqueous saturated

Chl ol HeP oG " Bh Ovar Sody o b Fat e adeetic acid

then concentrated under reduced pressure to obtain 15

[ (3R, 5S9)-I- pry-2,2-dinethylpropyl)-?-chloro-S-(
2, 3-

di met hoxyp AHp 3, 5-tetrahydro- 2- oxo- 4, | - benzoxaz
epi n- 3-yl o(é acetlc acid (6.53 g) as colorless

powdey . 0DC13) S: 0.94 (3H, s), 1.02 (3H, s),
2.03 [ .11 (1H, dd, J = 6.2, 16.4 Hz), 3.33
(1H, dd .0,""\20 16. 4 Hz) '3.54 (1H, d, J = 14.0
Hz), 3.6 &), B P2 (1H,

H,C O N

%?57/1

HO o~ TOH

According to a similar manner to that of Example 1,
the title compound was cbtained.

‘H-NMR (CDCls) &: 0.63 (3H, s}, 1.04 (3H, s), 3.15 (1H,
d, J=11.7 Hz), 3.32 (1lH, d, J = 14.4 Hz}, 3.41 (1H, dd, J
= 7.5, 14.7 Hz), 3.53 (1H, dd, J = 6.3, 14.7 Hz), 3.60 {3H,
sy, 3.62 (1H, d, J = 11.7 Hz), 3.76 ({(2H, s}, 3.87 {(3H, s},
4.00 (2H, s), 4.32-4.38 (1H, m), 4.42 (l1H, d, J = 14.4 Hz),
.17 (1H, s), 6.55 (1H, d, J = 2.4 Hz), 6.95 (1H, dd, J =
2.1, 7.2 Hz), 7.02-7.30 (8H, m), 7.32 {(1H, dd, J = 2.4, 8.7

Hz) .

Example 14

—{2-{[{3R,58)-1-(3-acetoxy-2,2-dimethylpropyl}-7-chloro—5~



5

10

15

d, J=11.4 Hz), 3.85 (1H, d, J = 11.4 Hz), 3.89 (3H,
s), 4.37 (1H, dd, J =6.2, 7.0 Hz), 4.56 (1H d, J =
14.0 Hz), 6.25 (1H, s), 6.64 (1H, d, J = 1.8 Hz),
6.96-7.35 (5H, m. (2) A solution of

[ (3R 5S)-1-(3-acetox;-2,2 25
dimethylpropyl)-?-chloro-5-(2,3-dimethoxyphenyl)-Sll?ﬁz,(:gﬁmrzoo6
,5 5 Decenber 2006 94 91

t et rahydr o- 2- oxo- 4, 1- benzoxazepi n-3-yl ]t hi o- S-acetic

acid (1 g, 1.87 mol) obtained in Exanple 15-(1),
triethylamne (0.41 g, 4.04 mmol) and net hyl

2- chl{ oy batetacet;ahen (D) 31-o-12206, erod)rabycether 1¢ 10

m) was heated to reflux for 2 5 hours. After water

was bdded:d 2rrtile 3rgatné oy SlolluBi-ohia the-5niXtpureinasc acid
extracted with ethyl acetate (50 m), washed wth an
aqueous sat ur at®eygodi um chl oride solution, dried

over sodi | fag, and then concentrated under

reduced &. The residue was purified by silica

gel colum I9 chromat ography [ devel opi ng sol vent:

hexane agetate (2:1)] to obtain nethyl

2-({2- S) - k- (3-acet oxy- 2, 2-
di et hy nyl ) 7-éﬁLgro-5-(2,3-dinethoxyphenyl)-1,2,3
5 N /

t et r ahydFaq- 24 oxo®4N zoxazepi n- 3-yl Jacet yl }t hi o) - 3-

oxobut &kfoate (0.9 g, 1. |, 749% as colorless

powder. 151 H NMR (CDC13 ©0.94 (3H, s), 1.02 (3H

s), 2.02 (34 s), 2. L s), 3.14-3.26 (2H m,

3.53 (1Hg=dh. J = 14.4 Hz), 3.61 (3H s), 3.72 (1H d,

J = 12.0 Hz)®"3.74 (9/10 x 3H, s), 3.78 (1/10 x 3H,

s), 3.85 (1H, d, J = 12.0 Hz), 3.89 (3H a), 4.43

(1H, t, JedsblHz)endoBE-((EH{ [d3RISE) 20-ct4odoHz) (2, 3-

5.50 (1/10 x 3H, s), 6.26 (1H s), 6.62 (1H d, J
dimethoxyphenyl) -1-(3-hydroxy-2,2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3-
thiazol-5-yl)propionic acid (0.5 g, 0.84% mmol) obtained in
Example 5 in THF (10 ml), pyridine {(0.34 ml, 4.24 mol} was
added at room temperature and acetyl chlcride (0.18 ml,
2.55 mmol} was then added dropwise. The mixture was
stirred for 2.5 hours. After water (5% ml) was added, the
mixture was stirred at room temperature for 19 hours and
the reaction sclution was extracted with ethyl acetate.
The organic layer was washed with 1N hydrochloric acid,
water and an aqueocus saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under

reduced pressure to cobtain 2-{2-{[(3R,58)-1-(3-acetoxy-2,2-

dimethylpropyl) -7-chloro-5-(2, 3-dimethoxyphenyl) -2—oxo-



He
{2-
|

nme
3,
ce

6.96-7.35 (5H, m. (3) A solution of nethyl

R, 5S) - 1- (3-acet oxy- 2,

| propyl)-7-chl oro-5-(2, 3-di net hoxyphenyl) -

, et rahydr o- 2- oxo- 4, 1- benzoxazepi n-3 25

| Jacetyl }thio)-3- oxobutanoate (0.8 g, 1.23 mmol)

obt ai ned 5 Decenber 2006 95 in Exanple 15-(2) and ecember2006
ammoni um acetate (0.33 g, 4.32 mwl) in acetic acid

(5 M) was heated to reflux for 1 hour. The reaction
solution was diluted wth ethyl acetate (50 m),

washed wi th an aqueous saturated sodi um hydrogen

car bopat ®, 5-ts0lutiyancandl -anraqueeus i sat Uy atred hsodi-uns-
chloride solution, dried over sodiumsulfate, and

t hentooncentr-atedrupdenic reeduced . pr essture2? Thel,esBdueas
was purified by silica gel columm chromat ography

[ devet bpi vrsalowert: hexane-ethyl acetate (3:2)1to

obtain nethyl 2-([ (3R, 5S)-1-(3-acetoxy 10 2,

2 d|nethWIﬁMprF?CV}cﬁloﬂo95 (@HS:ﬂlnét@@xyﬁﬁenyb) 2-92 (34,

1,2 8) 5-1 €t alydr b+ 4J B r?zc%lzeai 0 354 et Wy} 749 nde) -
hyl | - t 6 982 |
8%% Fetal e E OIS KR (a1 domé‘é (31 H2)

3 aof %rfﬁgldds% Z g'§ Z{ é‘)ﬁ') %95@( Hsa 3.13 (1H,
Y OSH?ZH(%H%@d(l? 85“&“" 005 1 B0 PRt oo

d, Jirmlld tEL:633897(§hth)4 66311ﬁ Hi Qﬂc . §:0, 6.2¢
7.0 Hz), 4.56 (1H, d, 14 0 (1H, s),

106. 61({AH =)d, 263J (Fu2. @ ht%;2619527,3§ iékhfm)dd J=2.1,

7.8 Hz, 7.06-7.26 (2H, m}, 7.27 (lH, d, J = 8.7 Hz), 7.31

1.8 Hz)
2-({2-]
2- di net
1,2, 3,5-
yl Jacet

5~
- '_"‘< w

U‘I

(i1H, dd, J = 2.1, 8.7 Hz), 7.35 (1iH, s).

Example 15

15 2={[{3R,53)-T-chloro-5-{2, 3-dimethoxyphenyl)-1-{3-hydroxy-
Z2,2-dimethylpropyl)-Z-oxo-1,2, 3, 5~tetrahydro-4,1~
benzoxazepin-3-yl]methyl}-4-methyi-1, 3-thiazol-5-carboxylic

acid



(4) A mxture of nmethyl 2-{[ (3R 5S)-1-(3-acetoxy-2, 2-
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

1, 2,3,5-tetrahydro- 4, 1- benzoxazepi n- 3-yl ] net hyl } - 4- net
hyl - 1, 3-thi azol -5-carboxylate (0.4 g, 0.634 mmuol)

o%tained in 25 Exanpl e 15-(3), a IN aqueous sodi grfecember 2006
hydr oxi de solution (2 5 Decenbery 2006 96 m) and

ethanol (4 m) was stirred at 60C’for 30 mi nut es.

This m xture was diluted with water (50 m ), acidified

and then extracted with ethyl acetate (50 ml) tw ce.

The extract sMeeneonashed: ¥ thical agueoss] satdir atred-
sodium 5 chloride solution, dried over sodium sul fate,

and {hem, SHoencentratedzwder-Jdiedueelp psesisHle-chTheo-5- (2, 3~
residue was recrystallized from ethanol -hexane (1:1)

to obtmith@wyphenyl) -2-oxe-1,2, 3, 5~-tetrahydro-4,1-banzoxazepin-
{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox

y- 239l Q‘?étlﬁylaﬁﬁépW)ng OXF- T2 8, B¢ et ighyrdr @Moalde (2.3

10
“benzdxazepl AMSy| et iyl $-U e hyith BRAHi iFo o5 UELPH TS

xylic . aci 0. 15 0.261 mcl 0 as a colorless
oL shatTiE @5%981“ tﬁfﬂEﬁ\?FS”(réDé%) Fod ol Tuhs)
1

04 34éd‘ (‘)fﬁe% ““3 eztd“lgeﬁz)presi%r% 4%h(elﬁeséi§ue =i
’d}s éﬁJ?Q’ln TEE (ﬂdiml dfnﬁ adgegsd%é?ﬁggézko %’ggéﬁfion

(i d; ,

1H,od oge nlPide ) idin 1 l - - read¥ion
é 21 (%ﬁ“ﬂf y 562555(%H s)pﬁ 4%9(%7@%0121%, nT;ﬂlé %o )

lOExangﬁfhﬁH%n was stirred at 0°C for 1 hour and then diluted
2-{[ (3R SS)-7-chloro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
OXYy-with 2.5M sulfuric acid. The product was extracted with
ethyl acetate (50 ml), washed with an agueous saturated
sodium chloride solution, dried cver sodium sulfate, and
then concentrated under reduced pressure to obtain
15 [ (3R, 58} -1-{3-acetoxy-2,2-dimethylpropyl)-7-chlorc-5-(2, 3~
dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-cxo-4, l-benzoxazepin-
3-yllthio-S-acetic acid (6.53 g) as colorless powder.
"H-NMR (CDCls) &: 0.94 (3H, s), 1.02 (3H, s}, 2.03 (3H,
s), 3.11 (1H, dd, J = 6.2, 1&6.4 Hz), 3.33 (1H, dd, J = 7.0,
20 16.4 Hz), 3.54 (1H, d, J = 14.0 Hz), 3.61 (3H, s}, 3.72 (1H,
d, J=11.4 Hz), 3.85 (1H, d, J = 11.4 Hz), 3.89 (3H, s),
4.37 (1H, dd, § = 6.2, 7.0 Hz), 4.56 {lH, d, J = 14.0 Hz),
€.2> (1H, s), 6.64 {(1H, d, J = 1.8 Hz), 6.%6-7.35 (5H, m).
{2) A sclution of [(3R,58)-1-{(3~acetoxv~2,2-

25 dimethylpreopyl)-7-chlioro-5-(2, 3-dimethoxyphenyl)-1,2,3,5-



2, 2-dinmethyl propyl)-2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nmethyl }-1, 3-thiazol -5-carboxylic

acid 5 Decenber 2006 97 OGOCH3 1/ 'CH3 OC O H3C
ONNO H3C I HOOH (1) To a solution of

2-[ (3R 5S)-1-(3-acetoxy-2, 2-

di et hyl propyl ) - 7- chl of 0- 5- ( 2, 3- di met hoxyphenyl ) 222gcgber 2006
- 1,2, 3,5-tetrahydro-4, 1- benzoxazgpi n-3-yl Jacetic acid

(10 g, 519.2 nmol) in DVF (100 M),

1- hydroxy-| H benzotri azole amoniumsalt (4.1 g, 26.9

mol ) and 1-ethyl -3-(3-

di met byt anyawepriopyhb) ¢ at bodh iddadephydBogh] tiide -(Eoelbe acid
g, 26.9 nmmol) were added. After the m xture was
stirrfédsatl-doometenpetatnrd froExdB8pheut's; ( Mat erigbbylamine
m ) was added and 10 the m xture was diluted with

et hyllCatet%at ¢ -((350mal) . amhanetdrdani-ehl ayercasomashed (0-31 g,
with I N hydrochloric acid aqueous saturated sodi um

hydr 6geh ®%t Hon&t §788F uf 1 bl waeer hantEanto dqiesgstor 2

.sat u%at ed sgﬁdg’ftum chl ori de socl%ti on, dried over ,
“magnest i sul'fate"25nd YHef CSrc &Rt FRE edtdinidér Pedutsan. the
%?[?@ggg@&gé%%bggkgégﬁiqd&%%%ﬁ?ﬁf}7?cetate (50 mi), washed
chl or.0-5-(.2,.3-di.met phenyl.) +2:,9X0r -~ di 0-4,1-, .
benzgigge&forizna-%ﬁ%ggbg- 5?\}%2 2- digr?gt%ﬁygl g?%%%%a%?g‘?één’ dried
(10.8v8} sodium sulfate, and then concentrated under reduced

pressure. The residue was purified by silica gel column

10 chromatography [developing solvent: hexane-ethyl acetate

{(2:1)] to cbktain methyl 2-({2-[(3R,53)-1-(3-acstoxy-2,2-
dimethylpropyl)-7-chlere-5-(2, 3-dimethoxyphenyl)-1,2,3,5-
tetrahydro-Z-oxo-4, l-benzoxazepin-3-yllacetyl}lthio) -3-
oxobutanoate (0.9 g, 1.38 mmcl, 74%) as colorless powder.

'H-NMR (CDClz) &: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H,
8}, 2.18 (34, s), 3.14-3.26 (2H, m), 3.53 {(1H, d, J = 14.4
Hz), 3.e1 (30, =), 3.72 (1H, d, J = 12.0 Hz), 3.74 (9/10 x
3H, s), 3.768 (1/10 x 3H, s), 3.85 {(1H, d, J = 12.0 Hz),
3.89 (34, s), 4.43 {(l1H, t, J = €.4 Hz), 4.54 (1H, 4, J =
14.4 Hz}, 5.50 (1/10 x 3H, s), €.26 (lH, s), 6.62 (1H, d, J
= 1.8 Hz), €.96-7.35 (5H, m).

{3} A sclution of methyl 2-({2-[{3R,53)~-1-{3-acetoxy-

Z2,Z2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-o%xo-4, 1-benzoxazepin-3-

yllacetyl}thio)-3-oxobutancate (0.8 g, 1.23 mmol) ocbtained



5

10

15

20

25

as colorless powder. 'H NVR (CDC13) 6: 0.95 (3H, s),

1.01 (3H, s), 2.03 (3H, 5 Decenber 2006 98 s), 2.68

(1H, dd, J =5.7, 14.7 Hz), 2.87 (1H, dd, J = 7.5,

14.7 Hz), 3.54 (1H, d, J = 13.8 Hz), 3.61 (3H, s),

3.73 (1H, d, J = 11.1 Hz), 3.86 (1H, d, J = 11.

3.89 (3H, s)., 4.39 (1H, dd, J = 5.7, 7.5 Hz), 4%%5!32" mber 2006
(1H, d, J = 13.8 Hz), 5 5.46 (1K br), 5.95 (1H, br),

6.26 (1H, s), 6.64 (1H d, J =72.4 Hz), 6.91-7.01

(1H, m, 7.15-7.24 (2H, m, 7.31 (1H, d, J = 8.4 Hz),

7.35 (1H, dd, J = 2.4, 8.4 Hz). (2) A solution of

3- [ (3R Bmpde( 25aN? Noart Ax@RhAYh) adetate (0.233 g, 4.32 mmol)
chl orc-5-(2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydro- 4, 1-

10 bemzoxdazepianid( SH)my)l w2, 2edipet byl propd facetaheur. The
(10.8 g, 20.8 mmp.|) obtained in Exanple 16-(1) and a
LawessH: ion sedgehtn (W0 Higut2d, 8inmot)hiln aHEEaC20050 ml),
m) was heated to reflux for 1 hour with stirring.

Af t efeEt%hdiltg 88 *@OIOUD Satssaeenpetidiutedragen carbonate
aqueous saturated sodi um hydrogen 15 carbonate

sol ut§ (20 2hfY) 2NaRTeRAYSd Saht T ehed nfsd ule Ghderide solution,
stirred for 30 m,nutes. The reactjon solution was

ext rActEl WeEhSethyl Hbdtate PBBOTMY  CESRedamFepunder
t t ted di .Or. .
bol oo BRBGHEOUS A 1Al flo S0t LS HE <itica gel

concent [.at %@Lrumggggfwetﬁe%glegsﬁs@ugoejl-veme besubting s
f | col um

residue was purified by silica ge

CthﬂﬂhQﬁﬁﬁQhY2ﬁﬂ@&eﬁﬂﬁﬁﬁgnéghggnﬁi h@%@@ﬁﬂeﬂhXB—acetoxy—

acetate (1:1) ] to obtain 3-[( R,58S-3-(2-an1no-2-

t3 hi axaetdiyle)x h 73 g5 ©OF O--5-(213rdi- pet hoxypherYokyBhOX Pt 2v2~oxo-
1,2,3,5-tetrahydro-4, I-benzoxazepin-3-yl]methyl}-4-methyl-

1,3-thiazol-5-carkboxylate (0.62 g, 0.982 mmeol, 80%) as

oM

colorless powder.

"H-NMR (CDCliy) &: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H,
s}, 2.65 (3H, s}, 3.421 (iH, dd, J = 7.0, 14.8 Hz), 3.53
(lH, &, J = 14.0 Hz), 3.56 (1H, dd, J = 6.0, 14.8 Hz), 3.62
(3H, s), 3.72 (1H, d, J = 11.4 Hz}, 3.86 (3H, s),3.86 (LH,
d, J = 11.4 Hz), 3.89 (3H, s), 4.31 (1H, dd, J = 6.0, 7.¢C
Hz), 4.56 {(1H, 4, § = 14.0 Hz), 6.30 {1H, s), 6.61 {1H, d,
J = 2.2 Hz), 6.96-7.37 {5H, m).

{4) A mixture of methyl 2-{[{(3R,535)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-Z-oxo-
1,2,3,5-tetrahydre-4, l-bernzoxazepin-3-yl]methyl}-4-methyl-
1,3-thiazol-5-~carboxylate (0.4 g, (0.634 mmol) obtained in

Example 15-(3), a 1N aqueous sodium hydroxide soluticon (2



di hydr o- 4, 1- benzoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl pr opyl
25 acetate (5.14 g) as a white crystal. 5 Decenber
2006 99 1H NMR (CDC13) 6: 0.95 (3H, s), 1.01 (3H, s),
2.03 (3H, s), 3.08 (1H, dd, J = 5.4, 13.5 Hz), 3.31
(1H, dd, J = 7.5, 13.5 Hz), 3.55 (1H, d, J = 14,

Hz), 3.55 (1H, d, J = 14.1 Hz), 3.61 (3H s), 3 SPpcember 2006
(1H, d, J = 11.4 Hz), 3.86 (1H, ¢ 5 J = 11.4 Hz),

3.89 (3H, s), 4.46 (1H, dd, J = 5.4, 7.5 Hz), 4.53

(1H, d, J = 14.1 Hz), 6.26 (1H, s), 6.65 (1H, d, J =

2.4 Hz), 6.91-7.01 (AH, m, 7.15-7.24 (2H, m, 7.31

(1H md} add =tSahchiz) ¢ ofl B6rdslHtiddedlas 204, f8r723bz)inutes.
7.49 (1H, br), 7.64 (1H, br) 10 (3) Acetic acid (0.13

m, 2h34 miwlyrenagsaddedt¢d valthsuspensi h of) .etdpylbified and
2-chl or o- 3- oxopr opi onate potassiumsalt (0.42 g, 2.24

mol FPER $5lomOransli t 10t Y aandathe (AY xtbr &vwigs The
stirred for 30 mnutes. Thereto 3-[ (3R, 5S)-3-(2-ani no-
2-thFB?B%@%?P¥¥?-HﬁFB?%-%U?Qfﬁk&HH@PH%X?%H@%VF¥L§98k83

535 ?hég%%@fﬁﬁ&éﬁ%ﬁzaze%?ﬂ'ne-dl(%ﬁ%r- ﬁP];-i%{“z% %tlt%ylaﬁrdobg}?”
L. i i .1.6-(2
acet gg cér‘?troat% t Hnﬁlr n}t’@égceocpgj%ﬁgng%lg%nt Ef(haen‘preeSl%]ungéﬁ

was agded an e mxture wa o reflux

hour?ec¥@§{h¥i z%ﬁi@ omﬁggﬁgnﬁﬂuﬁgQ%HQ.YP:ng%1é%gé§Eyé5

t.i
m) was " added to the reaction solution, T

extract smEW-th 206t hyl (acetate(200pmn 1, The Organt&xy—
| ayer was washed with an aqueous saturated sodi um

chl opj gled s@dtutilenopdl j g ven , znagpesi umisul date 1 -and
then concentrated under reduced pressure. The
10r esuben nox aegiidué -wasnguhiIfi-admbyhgl i ca-galazol-5-carboxylic
acid (0.15 g, 0.2¢61 mmel, 41%) as a colorless prismatic
crystal.
'H-NMR {(CDCls;) &: 0.66 (3H, sy, 1.04 (3H, s}, Z2.65 (3H,
s}y, 3.16 (1H, d, T = 12.0 Hz), 3.40 (1H, d, J = 14.1 Hz},
15 3.43 (1H, dd, J = 6.9, 14.4 Hz), 3.55 (1H, dd, J = 5.7,
14.1 Hz), 3.2 {(1H, d, J = 12.0 Hz), 3.62 (3H, s), 3.%0 (3R,
s),4.32 (14, dd, J = 5.7, 6.9 Hz), 4.47 (1H, d, J = 14.1

Hz}y, 6.21 (l1H, s), 6.5% {(iH, s), ©.9%-7.38 (BH, m).

20 Example 16
2={[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenvyl) -1~ (3-hvydroxy-
Z2,Z2-dimethylpropyl)-2-oxo~1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-1,3-thiazol-5-carboxylic acid



col um chr omat ogr aphy [ devel opi ng sol vent:
hexane-et hyl 25 acetate (7:3-65:35)] to obtain ethyl
2-{[ (3R, 5S)-1-[3 5 Decenber 2006 100
acet oxy- 2, 2-di net hyl propyl ]-7-chl oro-5- (2, 3-
dlnethoxyphenyl) 2-0x0-1, 2, 3, 5-tetrahydro-4, 1- be Xaz
epin- 3-yl]nmethyl}-1, 3- thlazol 5- caboxyl ate (0. 6g 5gﬂmr2006
col orl ess noncrystalline powder,, 5 1H NVR (CDCL3) 6:
0.95 (3H, s), 1.02 (3H, s), 1.31 (3H, t, J = 7.2 Hz),
2.03 (3H s), 2.82 (1H, dd, J = 5.7, 16.8 Hz), 2.92
(1H, dd, J = 7.5, 16.8 Hz), 3.54 (1H, d, J=14.1
Hz), 3.62 (3H, é% 3.72 (1H, d, J = 11.1 Hz), 3.85

J

(1H, d, Chigz) | 3 87 (3H s), 4.12 (2H, q, J =
7.2 Hz) 10 (cHH, dd, J = 5.7, 7.5 Hz), 4.57 (1H
d, J = .4 _H)506.28 (1H, s), 6. 53-6. 55 (1H, m,
6.89-7.40 (5‘ m, 8.70 (1H, s). (4) Potassium

car b6 ? og, 1 91 nmmol) was added to a solution
of ethy -1-[ 3-acet oxy-2, 2

dinethy DLOP qgo 5-(2, 3- dlnethoxyphenyl) 2- 0X0
1, 2 3, 5 hydro- zoxazepln 3-yl]nmethyl}-1, 3-
thlazoWa caboxylate (O 0.95 nmmol ) obtained in
Exanpl @o~16- i n nmetha oI (6 m) and the m xture was

stirred at roon1tenperature for 2 hours. Water (3 m)

was added 0.t he %f€&i Qﬁ§9|qt5%8%§ Q%'&Mﬁ@e?Xx 2, 2-

extractlon Mﬂth et acetate e or

Iaye(ﬁlmsww?%gglw&lk@rbroa%UQQU§ éﬁﬁé’irﬁiﬁ%n@ﬁ h UM _ o5
chl oride solution, dried over magnhesium sulfate, and

t hem congenteatkedyansder, reducedazppessung.) ath€ic acid (10 g,

resulting residue was purified by silica ge
19.2 mmol) in DMF (100 ml), 1-hydroxy-lH-benzotriazole
ammonium salt (4.1 g, 26.9% mmel) and l-ethyi-3-(3-
dimethylaminopropyl}carbodiimide hydrochloride (5.16 g,
26.9 mmol) were added. After the mixture was stirred at
room temperature for 13 hours, water {50 ml) was added and
the mixture was diluted with ethyl acetate (350 ml). The
crganic laver was washed with 1IN hydrochloric acid, agueous
saturated sodium hydrogen carbcnate solution, water and an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-[(3R,55)-3-(Z2-amino-Z-oxcethyl)-7-
chiore—-5-{2,3-dimethoxyphenyl)-Z2-oxo-2, 3-dihydro-4, 1-
benzoxazepin~-1{5H)-yl1]-2,2-dimethylprepyl acetate (10.0 g)

as colorless powder.

"H-NME (CDCls) &: 0.95 (3H, s), 1.01 (3H, s), 2.03 (3H,



5th|a§o?55ﬁﬁér66%yl§t85(01@ gro. @22ﬁn6

10

col um chr omat ogr aphy [ devel opi ng sol vent:

hexane-et hyl 25 acetate (67:33-3:2)] to obtain nethyl

2-{[ (3R, 5S)-7-chloro 5 Decenber 2006 101

5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl pr opy

) -2-

oxc-1, 2, 3, 5-t et r ahydr o- 4, | - benzoxazepi n- 3- yl ] met Rypecgmber 2006
3- thiazol -5-carboxylate (0.3 g) s colorl ess

noncrystalline powder. 5 1H—N CDC13) 8: 0.64 (3H,

s), 1.05 (3H, s), 3.07- 3.21 (1H, m, 3.38 (1H d, J =

14.1 Hz), 3.58-3.70 (1H, m, 3.61 (3H, s), 3.73 (2H,

d, Js¥, 62 66Hz)1,0,3489 (3H,58), 13.881z(3H . 8) ., (¥4,484( 1H, =

d, J = 14.1 Hz), 4.53 (1H, t, J = 6.6 Hz), 6.17 (1H

s), ©452-%z55 XM, (o}, 6, 90-+7.18Qs( 2k, nmk, 610;3%1,0%7. 2073 (14,
(1H, m, 7.26-7.40 (2H, m, 8.71 (1H, s). (5 A

m xt dr eJof Inetlhyz)2- §f 68R{ B8) </- ¢hlofo- b-i{2), 3-3.89 (3H, s),

di met hoxyphenyl ) - 1- (3 hydr oxy- 2, 2- di net hyl propyl ) - 2- ox

o- 4.39 (1H, dd, T = 5.7, 7.5 Bz}, 4.56 (1H, d, J = 13.8 Hz),

1,2,3,5-tetrahydre-4, 1- benzoxaze i n-3- {§ ggih(%éé 3éH .
Aai il

15 Exanple 16- I N aqueous sod i um hydr oxi
sol uti on® (‘¥ ) 93n& et hatthl (s ﬁ1}5m532%tﬁ¥?edlat7 J1 (18,

f Af h
IR H tﬂ‘ﬁrfﬁem oﬁygFo&ﬁfoﬂ detazch 3 ey
acetate (70 ) was;added 32% ;g%g ghgz I%Pn'% L Yelhy1) -7-

was mashe wi t h ‘an "aqueous
chl opj, de-sol uti any; grt g QUES, SBIBESLUM 3%[ fh%% ang_

t hen concentrat'ed under reduced pressure.

resuﬁémﬂ&ﬁe}@t@h (WAS— WW@WﬁH@th?K@B@p%p a@étt@t@ 210.8 g,

{[ (3R 59)- chloro 5- (2, 3-di met hoxyphenyl - (3- hydr ox

Y-  20.8 mmol) cbtained in Example 1é-(1) and a Lawesson’s
reagent (10.1 g, 24.8 mmeol) in THFE (100 ml) was heated to

reflux for 1 hour with stirring. After standing to cool to

room temperature, an agqueous saturated sodium hydrogen

15 carbonate scolution (20 ml) was added and the mixfure was

20

25

stirred for 30 minutes. The reaction solution was
extracted with ethyl acetate (800 ml}, washed with water
and an aguecus saturated sodium chloride solution, dried
over magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel
column chreomatography {developing solvent: hexane-ethyl
acetate (1:1) ] to cbtain 3-[{(3R,55)-3-{2-amlinoc—2-—
thioxoethyl)-7-chlore-5- (2, 3-dimethoxyphenyl)-2-oxo-2, 3-
dihydre-4, l1-benzoxazepin-1(5H) -y1]-2, 2-dimethylpropyl

acetate (5.14 g) as a white crystal.



2, 2-dimethyl propyl)-2-oxo-1, 2,3,5-tetrahydro-4,1 25
benzoxazepi n-3-yl ] nmethyl ) -1, 3-t hi azol - 5- car boxylic

acid 5 Decenber 2006 102 (0.19 g) as a white crystal.

1H NVR (CDC13) 8: 0.66 (3H, s) , 1.05 (3H, s) , 3.19

(1H, d, J = 12.3 Hz), 3.40 (1H, d, J = 14.1 Hz)

3.58-3.78 (3H, ), 3.61 (3H s), 3.87 (3H s), ALypember 2006
(1H, d, J = 14.1 Hz), 5 4.57 (1H,t, J = 6.0 Hz), 6.18

(1H, s), 6.56 (1H, s), 6.90- 7.01 (2H, m, 7.12 (1H

t, J = 7.8 Hz), 7.30-7.40 (2H, m), 8.16 (1H, s).

Exanple 17 10

2-{[ (3R 5Shwk- (Bnacat @xyon2s2- diretdyl pronyl sy7- ehl 06003 (33,

5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzexazepih- -1yl Haet hy+ }5 .1, 3-1Bhisarel ; 53 car baxyl ke, J = 7.5,
acid O-CH3 H3 OC Od\W\\T"11/S 0 N 40H H3C O
H3C O. © Hz)CH3: . SAf tléH, pysr idi=ne 4(0. 9z ,3 83D 1 ot H, was= 14.1
added to a
Hz), 3.61 (3H, s}, 2.72 (1H, 4, J = 11.4 Hz), 3.86 {1H, d,
5 J = 11.4 Hz), 3.89 {(3H, =), 4.46 (1H, dd, J = 5.4, 7.5 Hz),
4.53 (1H, d, J = 14.1 Hz), 6.26 (1H, s), 6.65 (1H, d, J =
2.4 Hz), 6.921-7.01 {1H, w), 7.15-7.24 (2H, m), 7.31 {1H, d,
Jd = 8.7 Hz), 7.36 (1lH, 4dd, J = 2.4, 8.7 Hz), 7.4% {1H, br),
7.64 {1H, br)
10 {3) Acetic aclid (¢.13 ml, 2.34 mmol) was added to a
suspension of ethyl Z-chloro-3-cxoproplionate potassium salt
{0.42 g, 2.24 mmel) in isopropancl (10 ml) and the mixture
was stirred for 30 minutes. Thereto 3-[{(3R,53}-3-(2-amino-
2-thioxcethyl)-7-chloro-5-{2, 3~dimethoxyphenyl)-2-ox0o-2, 3-
15 dihydro-4, l-penzoxazepin-1{5H) -y1]-2, 2-dimethylpropyl
acetate (1.0 g, 1.87 mmel) obtained in Example 16-(2) was
added and the mixture was heated to reflux for 30 hours
with stirring. After standing to cocl, water (5 ml) was
added to the reaction solution, followed by extraction with
20 ethyl acetate (200 ml). The crganic layer was washed with
an agquecus saturated sodium chleoride soluticn, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel

column chromatography [develcping sclvent: hexane-ethyl

25 acetate (7:3-65:30)] to cbtain ethyl Z-{[(3R, 53)-1-[3-



15 sol ution of

2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-

(3- hydr oxy- 2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr
0 5 Decenber 2006 103

4, 1- benzoxazepi n-3-yl ] met hyl }-1, 3-t hi azol - 5- acetr
acid (1.0 g, 1.78 mmol) obtained in Exanple 16 ecember 2006
THF(10 m) at room tenperature,;gecetyl chIoride (0. 38

m, 5.35 nmol) was added dropw se and the m xture was
stirred for 1 hour. 5 Thereto pyridine (0.3 m, 3.71

mmol ) and then acetyl chloride (0.1 m, 1.41 mmol)

wer eaasekded,-and -tihee th Xt \Mas 7-Eur s hers-sgd,ped for 30
mnutes. After water (5 nl) was added, the m xture

was simevhedvaherpoh t-erperiatiuBe SFoet déhychauris lahdntdteazepin-
reaction solution was extracted with ethyl 10 acetate.

The rgaiist-tvayet - was” vistsHed ~wirbhx 1N by droéhluor e colorless
acid, water and an aqueous saturated sodi um chl oride

sol uRPHI Y drildd "BV Irignesi um sul fate, and t hen

concentrated under reduced gressure to obtai n
2-{[ (3R "HGMR  (CDC15) 8: 0.9 s), .02 (3H, s), 1.31 (3H,

di 1)
i et oy prchel'y 2- ot 1 5356 1 & %hb?ﬂro i1 Shangokar
epi e, -y) etk ) ad, 3 Lhizazol 15 gaﬂroxyé I aqkd 076 54 5

g) as p bromn noncrystalllne pomde

3 ! 2 [3H; , 12
(i 5, T, 9 3 10 51 20 s

11. 15 20.1H2) 523, 79: 37 9GH,1H,) M. 13. 8o (M) od=- I .7 Ay 1 4. 19
Hz), 3.89 (3H, s), 4.55 (1H, d, J = 14.1 Hz),
104, 50¢4H,6Q@d,| H, =n},76.2% HEH, 4s)7 61163 d,1H, =d14J1=12.,7 6.23
Hz), 6.98 (1H, dd, J = 1.5, 8.1 Hz), 7.08 (1H, dd, J
= 1.5H,8.50 ,HE) 5376175 (M, tn) ,J6+88-1.40 (5H, m), 8.70 (lH, s).
{4) Potassium carbonate (0.26 g, 1.91 mmol} was added
to a solution of ethyl Z2-{[(3R,58)-1-[3-acetoxy-2,2-
dimethylpropyl]-7-chlcro-5-(2,3-dimethoxyphenyl) -2-oxo-

15 1,2,3,5-tetrahydro-4,l-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-caboxylate (0.6 g, 0.95 mmol) obtained in Example
16-{3) in methanol (& ml) and the mixture was stirred at
rcom temperature for 2 hours. Water (3 ml) was added to
the reacticn solution, followed by extraction with ethyl

20 acetate (80 mi). The organic layer was washed with an
aqueous saturated sodium chloride sclution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel

column chromatograpny [develeoping sclvent: hexane-ethyl

25 acetate (£7:33-3:2)] to obtain methyl 2-{[(3R,58}~7-chloro-



Hz), 7.29 (1H, d, J = 9.0 Hz), 7.34 (1H, dd, J = 2.7,

9.0 25 Hz), 8.76 (1H, s). 5 Decenber 2006 104

Exanpl e 18

3-(2-([ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-o0xo0-1, 2, 3,5-tetrah 0-4

,{ 5 bgnzoxazepin-3-y|]nethy|}-1,3-thiazol-5-yl)¥§&mmnhﬂ2006
hydr oxypropionic acid OCH3 O G4y C O ...... H3C 0

NOH 30 HOOH (1) 1,1 -Carbonyldiimdazole (0.24

g, 1.49 nol) was added to a solution of

2-([ (3R, 5S)-1-(3-acetoxy-2,2 10

di met hy? p¥-apylathéxehhen o 5-(-2,33-hgldrek hoxyphamethy2p0x0yv1) —2-

5- t epxahydr.c- 4 ltebeazpstazepi Itt@nybkaeein 33, 13methyl-1, 3-
t hi azol -5-carboxylic acid (0.75 g, 1.24 mmol) obtai ned

in  Bxagptle STrarROTHERTL0( () dat apoo ¢ ek arpesvapelline
the mxture was stirred for 1 hour. Monoet hyl

mal ORAfE 15 pot assium (0.23 g, 1.37 mol) and
magnesi um chl ori de (0.13 37 nnnll wer e added and

g, 1.
Sthe mi xt uFeiiBs (StGiref: at-e4 (30, s), 1.05 (3H, s}, 3.07-
3.21 (1H, m}, 3.38 (iH, d, J = 14.1 Hz), 3.58-3.70 (14, m),

3.61 (3H, s}, 3.73 (2H, d, J = 6.6 Hz), 3.85 (3H, s}, 3.88
(3H, s), 4.48 (1H, d, J = 14.1 Hz), 4.53 (lH, t, J = 6.6
Hz), 6.17 (1H, s), 6.52-6.55 (lH, m), 6.20-7.10 (ZH, m},
10 7.07-7.20 (1H, m), 7.26-7.40 {(2H, m}, B.71 (1H, s).

{(5) A mixture of methyl 2-{[(3R,53)-7-chlorc-5-(2, 3~
dimethoxyphenyl)-1-{3~hydroxy-2,2-dimethylpropyl)-2-ozo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl-1, 3-
thiazol-5-carboxylate (0.2 g, 0.52 mmol} obtained in
15 Example 16-(4), 1N aguecus sodium hydroxide scolution {1 ml)
and ethancl (5 ml) was stirred at room temperature for 8
hours. After this mixture was acidified with 1N
hydrochloric acid (1.2 ml), ethyl acetate (70 ml} was added
thereto. The organic layver was washed with an agueous
20 saturated sodium chloride soluticn, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
resulting crystal was washed with hexane to obtain 2-
{[(3R,53)-7-chloro-5-{2, 3~dimethoxyphenyl) -1~ (Z-hydroxy-

2, 72-dimethylpropyl)-2-~oxo-1,2,3,5-tetrahydre-4, 1-

25 benzoxazepin-3-yl]lmethyl}-1,3-thiazcl-5-carboxylic acid



o

55C for 1 hour. After standing to cool, IN
hydrochloric acid (3 m) was added and the m xture
was extracted with 5 Decenber 2006 105 ethyl acetate
(150 mM). The organic | ayer was washed with water and
an aqueous saturated sodi um chl oride sol ution, SghmmnMn2006
over magnesium sul fate, and then concentrated un

reduced pressure. The resulting yrgesi due was purified

by 5 silica gel columm chromat ography [devel opi ng

sol vent: hexane-ethyl acetate (67:33-1:1)] to obtain

et hyl 3-(2-

{[ (3RY58) -d)- (3 acehoky-2;2stdilnet hyl propyl ) - 7- chl or o- 5-

(2, 3-

di et hox\iphielRy [(FbR1 0x 6+ 10268, 531 et ahyldrOd-4(3IH benzoxard (1H,
epi n- 3 yl ] met h I&ﬂ% 3-thiazol -5-yl) - oxoproplonate
(0.59 g dib38é P 4@1@@La§4célor1%s% Hz}, 3.58-3.78 (3H,
noncr stalllne pomder 1H—N %E 94 (3H, . s)
1. osm{ K280 (38457 (3% 5’7 §-1p) 1% 63 (3R 1%)1 Bz}

(33E|4 é %ld”m (Iﬁl4d& g&ﬁz '10. sﬁﬁﬁlﬁo éZHG(EQ_ﬁ gH 35k, 6.90-
ioog }(_@-I %{8} (BTSI%) [—Ef 9°3 g? (%H8 FP 1}5 94EE)(2H m}

4.50g (4H, (1ty, - 6.6 Hz), 4 54 (1H, d J = 14 1 Hz),
6.28 (1H, s), é 56 (1H, s), 6.89-7.00 (2H, m, 7.10
(1H, t, J = 7.8 Hz), 7.30-7.34 (2H, m), 8.74 (1H, s).
(2) A suspension of ethyl 3-(2-{[(3R 5S)-1-(3-acetoxy-
20 gxample 17

2, 2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2

10- ox02-{ [ (3R, 53)-1-(3~acetoxy-2,2-dimethylpropyl}-7-chloro-5-

1,2,3,5-tetrahydro-4,|-benzoxazepi n-3-yl ] nmethyl }-1, 3-
thiat%J3fﬁ%ﬂ§ﬁh@xmxb§mzﬁﬂ1ﬁT@B@-@OZ5Q,@ﬁtdlﬁﬁ&ymmnkﬁ 1-
obtained in Exanple 18-(1) in ethanol (20 nm) was
COO|%@P%Q¥aQﬁ9€n -yllmethyl}-1,3-thiazol-5-carboxylic acid

0
TT~CH,
/cl-:3
o)
Ci s}
0
N N / OH
0
o/[/\
CHy

After pyridine (0.9 ml, 8.9%1 mol) was added to a
solution of 2-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-

{(3-hydroxy-2, 2-dimethylpropyl) -2-cxo-1,2,3,5-tetrahydro-



and sodi um borohydride (36 ng, 0.96 mol) was added
thereto. 25 After stirring for 2 hours, an aqueous
saturated anmmoni um 5 Decenber 2006 106 chloride
solution (5 mM) was added and the m xture was
extracted wth ethyl acetate (150 ml). The organi ﬁ?
|l ayer was washed with an aqueous saturated sodi griecember 2006
chloride solution, dried over npgnhesium sul fate, and

then 5 concentrated under reduced pressure. The

resulting residue was purified by silica gel colum

chromat ography [devel opi ng sol vent: hexane- et hyl

acet at e- &5z Abr-39165)8] v pnedbtigi-n ,8tAYk azo1-5-acetic acid
3-(2-{[ (3R, 5S)-1-(3-acet oxy-2, 2-

dzmet hyD pg opyl )8 #mehb ovioe Hifs] IrdiFmathoxypheny|DHE2-10xal) at
10

1, 2, 3pBmt etmEphypdro=4, 1cbenz oxdzeaepide- 30yB§ net hyd J351 m8eol) was
t hi azol - 5-yl ) -3-hydroxypropi onate (0.49 g) as
col oPFess Iﬁmmé»ﬁ ammmr@m@) wes et dpr¢@H o)l hour.

0.97,(3H, s) . 1.26 (3, f, J = 7.2 HzZ), 2.04 (3H,
%), §h9?e¥<1@yrdailn§ 053l 5-g1 pEoly)angd. @ZFT{PHetdéI
J=9 3.05-3.21 (2H,

14 1° h§§ SHI ? 4%1%%ﬂélﬁerg)agded qﬁg?jgtyuxture was

d,
3. 82§glth% Sflpii F?B Tﬁnu %E(i f?%t w%ﬁf>4(ééh%iqhas
, 4. , 6 H
n;’ §d9%56£%%i&#§%u91 wé% é%ﬁ%%?& %% o?%kfgg%g:%%ge for 19
2.4, nd=2s Hz)y nt. %Qagtggh(éyiutq%n @a§0e§@$$cﬁg& wltﬁ ethyl

2.1, 8.7 H), 855 (1H, S). A m xture of ethyl

103- (2a£E£{ 3R 5S)rtle- 68g@££ﬁ(né&er was washed with 1IN hydrochloric
acid, water and an agueocus saturated sodium chloride
soiution, dried over magnesium sulfate, and then
concentrated under reduced pressure to obtain 2-{[{3R,55)-
1-{3-acetoxy-2,Z2-dimethylpropyl)-7-chloro-5- {2, 3-

15 dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-1,3-thiazol-5-carboxylic acid {(0.76 g} as pale
brown noncrystalline powder.

'H-NMR (CDCls) &: 0.95 (3H, s), 1.02 (3H, s}, 2.03 (3H,
s), 3.42-3.63 (3H, m}, 3.63 {3H, s}, 3.73 (1H, 4, J = 11.1

20 Hz), 3.70-3.90 (1H, m), 3.85 (1H, d, J = 11.1 Hz), 3.89 (3H,

s), 4.55 (1H, &, J 14.1 Hz), 4.50-4.60 (1H, m}, 6.2%9 (1H,
8), 6.63 (1H, d, J = 2.7 Hz), 6.98 (lH, dd, T = 1.5, 8.1
Hz}, 7.08 (14, <d, J = 1.5, 8.1 Hz), 7.17 (1H, t, J = 8.1
Hz), 7.29 (1H, d, J = 9.0 Hz}, 7.34 (1H, dd, J = 2.7, 9.0

25 Hz), 8.76 (1H, s).



“hydr%i?iﬁ%ﬂﬁﬁﬂﬁ 9 aéﬂhm?

10

15

2,
2-di net hyi propyl )-7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-0
X0- 25
1,2, 3,5-tetrahydro-4, 1- benzoxazepin-3-yl ] nmethyl }-1,3 5
Decenber 2006 107 thiazol-5-yl)-3-hydroxypropio e
(0.06 g, 0.09 mvl) obtained in Exanple 18-(2), gi&Fﬂan2006
aqueous sodi um hydroxi de solutigp (0.5 m) and
ethanol (1 m) was stirred at room tenperature for 2
hours. This mxture was acidified with 5 1IN
hydrochloric acid (0.6 m) and ethyl acetate (40 m)
was added thereto. The organic | ayer was washed with
an aqueous saturated sodium chloride solution, dried
over Examgheslicum sul fate, and then concentrated under
reduced pressure. The resulting crystal was washed
Wi t h3héxankl 3F0 SEQ-dbtaivro-5- (2, 3-dimethoxyphenyl) -1-(3-
3-(2-{[ (3R 5S) - 7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-
( 3- hYareeEE 2, - 2- @pﬁr@f_hylm@pw y22o8%01 12 23,3, Settaphafyerd, 1-
o- 4, 1- benzoxazepl ]methyl }-1, 3-thiazol -5-yl) - 3-
%‘@5} ) 3a§héa\7f\ﬂﬁh% drystal .
1%) S: .0.66, (3H, s), 1.00 (3H, s), 2.73
(1H 3“1502&’ FLONEC1aCHE o Hp) . 2.81 (1H, dd, J = 8.4,
16. 2 Hz), 3. 14 (1H, d, J = 12.0 Hz), 3.19 (1H, dd, J
=5.4, 14.1 Hz)9~$. 36 (1H, d, J = 14.1 Hz), 3.48 (1H
on, J =7.8 4.1 F&), 3. 60 (1H d, J = 12.0 Hz),
3.61 (3H, ¢ oM3H, s), 4.41 (1H, d, J = 14.1
Hz), 4.50 , J =5.4, 7.8 Hz), 5.64 20 (1H, dd,
, 6.18 (1H, s), 6.56 (1H, d, J = 2.1

Hz) | H m, 7.16 (1H t, J = 7.8 Hz), 7.29
(1H, 9.0 MY 7.35 (1H, dd, J = 2.1, 9.0 Hz),
8.59 (INZS), s
/
HC o N__\_ oH
*E?i7//j o

(1) 1,1"-Carbonyldiimidazole {(0.24 g, 1.49 mol) was
added to a solution of 2-{[{(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl}-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3-
thiazol-5-carboxylic acid (0G.75 g, 1.24 mmol) obtained in
Exampie 17 in THF (10 ml) at room temperature and the
mixture was stirred for 1 hour. Monoethyl malonate
potassium {(0.23 g, 1.37 mmol) and magnesium chloride {0.13
g, 1.37 mmol) were added and the mixture was stirred at
55°C for 1 hour. After standing to cool, 1IN hydrochloric

acid {32 ml) was added and the mixture was extracted with



25 Exanple 19 5 Decenber 2006 108
(2B)-3-(2-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl

)-1-

(3- hydr oxy- 2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

o_

4, 1- benzoxazepi n- 3-yl ] met hyl }- 1, 3-t hi azol - 5-yl ) adrJfcegber 2006
acid OCH 1/ oCB G O HWCHAN , HI / O HOO

OH 5 (1) Triethylamne (0.11 m, 0.77 mml) and

nmet hanesul fonyl chloride (0.05 m, 0.68 nmol) were

added to a solution of ethyl
3'(2e{5§BF§§§93ﬂe'«35@CﬁleY'ﬁheZDrganic layer was washed with
di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

- 1, 2a8eb-4dmet raahpdnesds 1= Hanzaxaz epinmd- i |detday kpd &t 3on,

10 thiazol -5-yl)-3-hydroxypropionate (0.4 g, 0.59

mol rigbt@iqredaigne Examptel {8-4( 2 pnint iHE {Bradn)-ramdeér under
ice-coolin and the mxture was stirred for 1 hour.
TrieFﬁ??%ﬁékﬁ?eS@@ril nfhe Lepnlfpl) rapddue was purified by

nmet hanesul fonyl chloride (0.05 mM, 0.68 mmopl) were

“addi £ ohat 197 added™ Pt her 616 evd 2PhE  hilTek @5 ®ad vent:

10

15

20

25

stirred for our. Then, DBU (0.12 m, 0.77 mmol) was

e A HET S o GO PR o i r b wad) St 17 1 6r “Hobbur - 2-

Then{[(3R,5S)—1—(3~acetoxy~2,2—dimethylpropyl}—7—chloro—5—(2,3—
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydre-4, l-benzoxazepin-
3-yllmethyl}-1,3-thiazol~-5-yl)-3-oxopropionate (0.59 g,
0.88 mmol, 71%) as colorless ronarystalline powder.

'H-NMR (CDC1:) &: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H,

t, J= 7.5 Hz), 2.03 (3H, s), 3.54 (iH, d, J = 14.1 Hz},
3.58-3.80 (2H, m), 3.60 (3H, s), 3.73 (1H, 4, J = 10.8 Hz),
3.84 (1H, d, J = 10.8 Hz), 3.87 (3H, s), 3.93 (1i"d, 4, J =
15.9 Hz), 4.60 (1H, 4, J = 15.9 Hz), 4.12 {2H, q, T = 7.5
Hz), 4.50 (iH, ©, J = 6.6 Hz), 4.54 (lH, d, J = 14.1 H=z),
6.28 {(1H, =), 6.56 {lH, s), 6.89-7.00 (2H, m), 7.10 (1H, t,
J = 7.8 Hz), 7.30-7.34 (ZH, m), 8.74 (1H, s).

{Z) A suspensicn of ethyl 3-(2-{[(3R,53)-1-(3-acetoxy~
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydre-4, l-benzoxazepin-3-yvllmethyl}-1, 3-
thiazol-5-yl)-3-oxopropionate (0.59 g, 0.88 mmol) obtained
in Example 18-(1) in ethanol {20 ml) was ccoled to -20°C

and sodium borohydride (36 mg, 0.%6¢ mmeol} was added thereto.

After stirring for 2 hours, an aqueous saturated ammonium



water (10 m) was added thereto and the m xture was
extracted with ethyl acetate (150 nl). The organic

| ayer was washed with water and an aqueous saturated
sodi um 5 Decenber 2006 109 chloride solution, dried

over magnesium sul fate, and then concentrated un qs

reduced pressure. The resulting residue was purifiggmber 2006
by silica gel columm chromatogr g [ devel opi ng

sol vent: hexane-ethyl acetate (6 7-52:48)] to 5
obtain ethyl (2E)-3-(2-([(3R 5S)-1-(3-acetoxy-2, 2-
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo
- chloride seolution (5 ml) was added and the mixture was
1,2, 3,5-tetrahydro-4,|-benzoxazepi n-3-yl ] nmethyl }-1, 3-
t hi azet=&ztyd adnyl atey( Oad5g)e ad 500hdf |l eSBhe organic layer
noncrystalline powder. 10 'H NVR (CDC13) S: 0.96 (3H,
s), %a@5v{dHd g)ithlapbaq@hus tsatdiratZd2sr)ym 22004 3H,
s), 3.40 (2H, d, J = 6.0 Hz), 3.54 (1H d, J = 14.0
Hz) , SslmquaHdré)ed 3vgB fapesdun) sellage ) 49d | thgnse
(1H, d, J =11.0 Hz), 3.87 (3H, s), 4.19 (2H, %
57 2 F&&cequ?feélHndFr geduq;@sgmffsuge57 ¥q§4rqfu }1ng15651due
14.0 Hz) ( Hz 6.28 (1H, s)
6. 54‘“‘?"’?&?“15511@ %Q’SSHH‘-F“ ]1 Fodugt 4Ch1?01%afr%fap@¥92
(1H, ;dd = 1.4 i H, t
7 23[%e§§9€§ﬁg nflv?DBZFE%%ﬁqe &%h&} ai%t 5 g F%% 65)1 to
(1H, Xt ur MI_ B
(25)0}%}5(‘5((2‘:’)[t Flern%s;&ll?igi-R ?O&acet(gxa?%toxy e

2- di ety prop, ?ﬂ}zTCE%E%EbJ%LQ% 3= dimethoxy henyl) -2-oxo-
di met hoxypheny 2-o0xo-1, 2, 3, 5-tetrahydr o- f) | - benzoxaz

10epi ni, 3;y|J-netchyh}ate 34 thimzeloxB¥b) At ¥ ate 1691341 93-
0.52 mmol )
thiazol-5-yl)-3-hydroxypropionate {0.49 g) as colorless
powder.
'H-NMR (CDCls) &: 0.92 (3H, =), 0.97 (3H, s), 1.26 (3H,
t, J = 7.2 Hz), 2.04 (3H, s), 2.77 (1H, dd, J = 5.1, 15.¢9
15 Hz), 2.94 (1H, dd, J = 9.0, 15.9 Hz), 3.05-3.21 (2H, m),
3.42 (1H, d, J = 14.1 Hz}, 3.62 (3H, s), 3.66 (1H, d, J =
11.7 Hz), 3.82 (1H, d, J = 11.7 Hz), 3.8% {(3H, s), 4.12 (Z2H,
q, J = "1.2 Hz), £4.42 (1H, d, J = 14.1 Hz), 4.30-4.52 {(1H,
m), 4.62-4.71 (iH, m}, 5.62-5.80 {1H, m), ©6.26 (1H, s),
20 ©.92 (1H, d, J = Z.1 Hz), 6.98 (1H, dd, J = 2.4, 7.2 Hz),
7.10-7.2¢ (3H, m), 7.30 (1H, dd, J = 2.1, 8.7 Hz), B.55 (1IH,
3.
(3) A mixture of ethyl 3-(2-{[(3R,5S8)-1-(3-acetoxy-
Z2,2-dimethylpropyl}-7-chloro~-5-(2, 3-dimethoxyphenyl) -2-oxo-

25 1,2,3,5-tetrahydro-4,1-benzoxazepin-3-vl]methyl}-1, 3-



obtained in Exanple 19-(1), a 1N aqueous sodi um
hydroxide solution (1.5 m) and ethanol (7 m) was
stirred at 40C 25 for 1 hour. After standing to cool,
this mxture was 5 Decenber 2006 110 acidified with
IN hydrochloric acid (1.7 m) and ethyl acetate_ 160 ber 2006
m) was added. The organic |ayer was washed wit R &fember
aqueous saturated sodi um chl oride,solution, dried

over magnesium sul fate, and then concentrated under

reduced 5 pressure. The resulting crystal was washed

wi th hexane to obtain

(2E) +81&20 (25-{{11(03R-GNrd= et ¥ iQmrt62,(3-06 g, 0.09 mmol)

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- dlnethylpropyl) 2- 0Xx

O- obtained in Example 18-(2), a 1IN aquecus sodium hydroxide
1,2,3,5-tetrahydro-4, | -benzoxazepi n-3-yl ] nethyl }-1, 3-

t hi azelubiyh ) dorykile agdde(i®aR8 ) ad) awpal € rsdddowt. room
crystal. 10 1H-NWR (CDC13) S: 0.64 (3H, s), 1.06 (3H,

s) , tsmperqduge fgr J Bouasy HA)s BidyufdHiaw,acdidafi8dg8with
Hz), 3.39-3.45 (2H, m, 3 61 (3H, s), 3.67 (1H d, J

= 111¥ il&?m%*ﬂ%lesﬁlcl@) - & 134 (am et:nyla ace?ﬁazeHzW ml) was
4. 46 % t, Fh%g 6. 16 % = 15.6 Hz)

6. 16 ‘?F‘ ts‘jer%toss FE?—l ang e gy rléawjasf@%@léﬁ}rﬁﬂ

dd, Hz 6.93 (

7. osa?iﬂm? Saﬁc”ra § 7 g O(Ii% 801‘3“0"8 ‘fifﬁfjj, "Bhe

7. Bsmg% éggiﬁ%lgfge ’aégjlﬁ%)t§§,%%tgg{éd und% _rléuged
(2-{b€3R:5S) - 716l %Quﬁtl(r?% 34178t hoxyphendy w:!ft(r13hexane to

hydr oxy- 2, 2-di net hyl propyl’) - 2-ox0-1, 2, 3, 5-t et rahydro- 4
16 1- benzoxazepi-n{33y| aethywhSoret hyl sladaddicazohads 1) -
(3-hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-
4,l-benzoxazepin-3-yllmethyl}-1,3~thiazol-5-y1)-3-
hydroxyproplonic acid (0.05 g) as a white crystal.
"H-NMR (CDCls) &: 0.66 (3H, s), 1.00 (3H, s), 2.73 (1H,
15 dd, J = 5.1, 16.2 Hz), 2.81 (14, dd, J = 8.4, 16.2 Hz),
3.14 (1H, d, J = 12.0 Hz}, 3.1% {1H, dd, T = 5.4, 14.1 Hz),
3.36 (1H, d, J = 14.1 H=z}, 3.48 {(1H, dd, J = 7.8, 14.1 Hz),
3.60 (1H, d, J = 12.0 Hz), 3.61 (3H, s), 3.89 (3H, s), 4.41
(14, d, J = 14.1 Hz), 4.50 (1H, &d, J = 5.4, 7.8 Hz), 5.64
20 (10, dd, J = b.,1, 8.4 Hz), 6.18 {(1H, =), 6.56 (1H, d, J =
2.1 Hz), 6.95-7.03 (2H, m}, 7.16 (14, t, J = 7.8 Hz), 7.29

(1H, d, J = 9.0 Hz), 7.35 (1H, dd, J = 2.1, 9.0 Hz), 8.59

25 Example 19



yl ) propionic acid 5 Decenber 2006 111 OCH3 O /CH 3

Cl OCN CH3 H3 N HOH3C O OH (1) Pival oyl chloride

(0.51 g, 4.23 mol) was added to a solution of

2-[ (3R 59)-1-(3-acetoxy-2, 2-di net hyl propyl) -

7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrah

dro 5 4, 1- benzoxazepin-3-ylJacetic acid (2 g, 3. géﬁece%berz{)%
mol ) and triethylamne (0.41 g,,;4.04 mmol) in
acetonitrile (15 mM) at OC and the m xture was

stirred at OC for 30 mnutes. To the reaction

solution at 0C, nethyl (4S)-4-am no-5- oxohexanoate

hydr oghl -5 @e (€0 8329, 5%.-24 cmek}-vas, addgehetBoanghanyl) -1-
solution of triethylamne (0.58 g, 5.77 mmol) in

acet Obihyddosy(2, al-Jimaishitihen padded-cdropwis 8., SAtkerahydro-
stirring at roomtenperature for 30 m nutes, the

r eact i briregoicereizenimas- Wi ngtéd Lw-i h3 ettmd zcdeet-at éa¢bplic acid
m), washed with 0.1N hydrochloric acid, a 5% aqueous
potassium 15 hydrpgen sul fate sol ution, an aqueous

sat ur at ed/S5dI um.’ hydr ogen carbonate sol uti on and an
aqueous sat ypatgd *sodi um chloride solution, dried

over sodi umi{sul fate, and then

{1l) Triethylamine (0.11 ml, 0.77 mmol) and
methanesul fonyl chloride (0.05 ml, 0.68 mmol) were added to
a scluticn of ethyl 3-{(2-{[(3R,58)-1-(3~acetoxy-2,2~
dimethylpropyl)-7-chlcro-5- (2, 3-dimethoxyphenyl} -Z2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1,3-
thiazol-5-yl)-3-hydroxypropionate (0.4 g, 0.59 mmol)
obtained in Example 18-{2} in THF (5 ml) under ice-cocoling
and the mixture was stirred for 1 hour. Triethylamine
(0.11 ml, 0.77 mmol) and methanesulfonyl chloride (0.05 ml,
0.68 mmcl) were additionally added thereto and the mixture
was stirred for 1 heour. Then, DBEU (0.12 ml, 0.77 mmol) was
added thereto and the mixture was stirred for 1 hour. Then,
water {10 ml) was added theretc and the mixture was
eaxtracted with ethyl acetate (150 ml). The organic laver

was washed with water and an agusous saturated sodium



concentrated under reduced pressure. The residue was 5
Decenber 2006 112 purified by silica gel colum
chr omat ogr aphy [devel opi ng sol vent: hexane- et hyl
acetate (1:2)] to obtain nethyl (4S)-

fogg? [ (3R, 53)-1-(3-acet oxy- 2, 2-di net hyl propyl) %]52%%&mr2006
(2,3-dinethoxypheny|) 1,2,3,5- tegf ahydro-2-ox0-4,1 5
benzoxazepi n- 3-yl ] acetyl } am no) oxohexanoate (1.85

g, 2.80 mmol, 73% as colorless powder. ''H NWR

(CDC13) 8: 0. 94 (3H, s), 1.02 (3H, s), 1.78- 1.90 (1H

n, 8h£%&ﬂéﬂisdihti3n23dfﬁﬁ$ Sher %agﬁe@iﬂﬁ idﬂﬂatgi,and then
2.70 (1H, dd, J =5.4, 14.4 Hz), 2.89 (1H, dd, J =

7. 8, cdcddk dhtkr)) pndebdrddHdadpréssuitd. 1 He) re3u6li(3Hresidue
s), 3.67 (3H, s), 3.72 (1H, d, J = 11.1 Hz), 3.85

(1H vwas Pusifikdlolizyili@s 8@ 1 BHiush, cAr@Gat(chidaptd, J =

5.4, 7.8 Hz), 4.54 (1H, d, J = 14.1 Hz), 4.56-4.65

(1H, [AFveBpr2mg( §PI1V§I)‘t Gﬁesﬁm@ ~64hy{ 1#:etr)s (63647 (1H; 4811 to
s), 6.97-7.32 5 (2) A solution of nethyl

5(45) 2REF YD IR, 5%};113 gz [L(3R,58) -1~ (3~acetoxy~2; 2~

10

15

z0

25

3?%@%& Rty y%‘”%%ér?a%?'a?%f@essﬁ(emwen@;éhzax%&o-

S R g g 0
reag@ﬁf ié% %Oggfagp ? agkggfékfgéé %@ﬁcr%a%alline

stirred at 70 or our reactlon sol ution
concentdat ed under reduced pressure and the residue
was purified by silica gel colum chromatography

[devel09mngmﬁ0|&@€ﬂg %exanﬁee{ﬁyls@cehab@ éééaléi,t9.25 (3H,
obtain methyl 3-(2-{[(3R 59) (3-acetoxy-2, 2
t, J=17.2 Hz), 2.04 {(3H, s), 3.40 {(2H, 4, J = 6.0 Hz],
3.54 (1, d, J = 14.0 Hz), 3.61 (3H, s}, 3.73 (14, d, T =
11.0 H=z}y, 2.86 (1H, 4, J = 11.0 Hz), 3.87 (3H, s), 4.19 (Z2H,
q, J = 7.2 Hz}, 4.37 (1H, t, J = ©.6 Hz), 4.5%7 (1H, d, J =
14.0 Hz}, ©.18 (1H, d, J = 15.4 Hz), 6.28 (1H, s), €.Hb4 (1H,
s}, 6.88 (1€, dd, J = 1.4, 7.6 Hz), €.9%92 (1H, dd, J = 1.4,
7.6 Hzy, 7.05 (1H, t, J = 7.6 Hz), 7.23-7.38 (2H, m), 7.92
{i"d, d, J = 15.4 Hz), 8.63 (1H, s).

{2) A mixture of ethyl (2E)-3-(2-{[(3R,53)-1-(3-
acetoxy—2,2-dimethylpropyl)-7-chloro-5- (2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, l1-benzoxazepin-
3-yllmethyl}-1,3-thiazol-5-vl)acrylate {0.34 g, 0.52 mmol)
obtained in Example 19-(1), a 1N agqueocus sodium hydroxide
solution (1.5 ml) and ethancl (7 ml) was stirred at 40°C

for 1 hour. After standing te cocl, this mixture was
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(ji _met hyl propyl)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1,2

, 3,5 5 Decenber 2006 113

t et rahvdr o- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] net hyl ] - 5- et hy

|- 1,3-thiazol-4-yl)propionate (0.31 g, 0.470 I

61% as colorless powder. 1H—NNR (CDC13) 8: Onng]?%ﬁpmermxm
s), 1.03 (3H, s), 2.03 (3H, S 2 34 (3H s), 2.64

(2H t, J = 7.4 H). 2.87(2H T ST T Hy 5,34

(1H, dd, J = 6.8, 15.0 Hz), 3. 50 (1H, dd J = 6.2,

15.0 Hz), 3.53 (1H, d, J = 14.2 Hz), 3.62 (3H, s),

3. 63a4BH risH, w3t 211{ Mdthecnd oFid1a0idiz)), . Bn8Y GAH, ety

J = 11.0 Hz), 3.89 (3H, s), 4.27 (1H, dd, J = 6.2,

6. 8 #z9tatE0 (4666ml{1Hjad,adlled. 14TRe HEYgarb.c29 afydH, ws) ,washed
6.60 (1H, d, J = 1.8 Hz), 6.95-7.36 (5H, m. (3) A

m xtwrieh ofr pathyhs 35 HE3R:88) ul- (i8-@cetoxypiuljion, dried
2-di met hyl propyl ) -7-chl oro-5-(2, 3-di met hoxyphenyi ) -

1, 2,35 ﬂ@ﬂpaﬁwmos@lw 4 z1rdpehgoxereim—3Lpel] weday | jeduced
-5 15 met hyl -1, 3-t hi azol - 4-yl ) propi onate (0.2 g, 0.303
mm|3reSoW§| ned"? nr%ﬁamnér SOVEDSL wag Na éoﬂét%otﬂ??ﬁﬁﬁe to

DY, QB G TRl Sl LT
t 50 t

o S GelBheL (80 ﬂm L L 0P PP Lo

washed, w %htgaréwsq ag%%gg égﬂ{_tgna/ﬁﬁle%w?_l -

sol ut'ion, "dried over sd |un1su
concent.r,ated- ﬁﬂﬂ@c’frfﬁ@%‘%@dp (essure to %b;p%Il@ g ﬁc,?w crystal.

{[(3R, 5S)-7-chl oro-5 3 dlnethoxypheny hydr ox

y- 2,2- dHﬂﬁmﬁYHﬁkQQy|%.ZJQ%P B2, 3)9-heppahygdros4, Iy 19 (1p,
d, J=11.7 Hz), 3.37 (14, d, J = 13.8 Hz), 3.3%-3.45 (ZH,
m), 2.61 (3H, s), 3.67 {1H, 4, J = 11.7 Hz), 3.86 (3H, s),
4.38 (1H, t, J = 7.2 Hz), 4.46 (lH, ©t, J = 12.8 Hz), 6.16
{14, ¢, J = 15.6 Hz), 6.16 (1H, s), 6.53 (1H, d, J = 2.1
Hz), 6.88 (1H, dd, J = 1.5, 8.1 Hz), 6.93 {(l1H, dd, J = 1.5,
8.1 Hz}, 7.08 (l1H, t, J = 8.1 Hz), 7.29 (1H, d, J = 8.7 Hz),
7.33 (1H, dd, J = 2.1, 8.7 Hz), 8.02 (1H, d, J = 15.6 Hz),

g.66 (1H, s).

Example 20

3- (2-{[(3R,58)~T-chloro-5-(2, 3-dimethoxyphenyl)-1-({3-
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}-5-methyl-1, 3-thiazol-4-

vl)propicnic acid



10

15

25 benzoxazepin-3-yl ] methyl }-5-nmethyl -1, 3-thiazol -4 5
Decenber 2006 114 yl)propionic acid (0.18 g, 0.298
nmol , 98% as colorless powder. iH NWVR (CDCl3) S:
0.64 (3H, s) , 1.05 (3H, s), 2.33 (3H, s), 2 66 2.72
(2H, m, 2.83-2.89 (2H, m, 3.16 (1H, d, J
Hz). 3.37 (1H, dd, J = 6.2 15.4 Hz). 3.42 (1H, éJDefembe”OOG
14.6 Hz), 3.59 (1H, dd, J = 6.6,;,15.4 Hz), 3.62 (3H,
s). 3.63 (1H, d. J = 11.8 Hz), 3.90 (3H s). 4.30
(1H, dd, J = 6.2, 6.6 Hz), 4.46 (1H, d, J = 14.6 Hz),
6.20 (1H, s), 6.60 (1H, d, J =1.4 Hz), 6.97-7.39
(5H, m. 10 Ex%rrple 21

>k=?- CHHpr o- 5- (2, 3- di net hoxyphenyl ) - 1- ( 3- hyd
_CH,
y opyl ) -2-oxo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n 3-yl]nethyl}-1,3-thiazol -4-yl)acetic acid
O CHB ,OCION~O H3C- 0 15 H3 C OH OH

Accor di | ar manner to that of Exanple 16,
the tit m}% obt ai ned. i H NVR (CDC13) 6:
0.65 (3HC s)/ 1.0ON (} s), 3.17 (1H, d, J = 11.9
Hz) 34%;51)1‘ Z 1045 Hz), 3.48 (1H, dd, J 20 =
6.5, 1D5/4c : 3.60 3.71 (SH, m, 3.80 (2H, s), 3.90
(3H,

O™ “oH

{1l) Pivalovyl chloride (0.51 g, 4.23 mmol) was added to
a soluticn of 2-[{3R,58)-1-(3-acetoxy-2,2-dimethylpropyl) -
7-chioro-5- {2, 3-dimethoxyphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-
4, l-benzoxazepin-3-yllacetic acid (2 g, 3.85 mmol) and
triethylamine {0.41 g, 4.04 mmol) in acetonitrile {15 ml)
at 0°C and the mixture was stirred at 0°C for 30 minutes.

To the reaction solution at 0°C, methyl (48)-4-amino-5-
oxohexancate hydrochloride (0.83 g, 4.24 mmcl) was added
and a soluticn of triethylamine (0.58 g, 5.77 mmol} in
acetonitrile (2 ml} was then added dropwise.

After stirring at room temperature for 30 minutes, the
reaction selution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid, a 5% agueous potassium
hydrcgen sulfate sclution, an aqueous saturated sodium
hydrogen carbonate sclution and an agueous saturated sodium
chioride sclution, dried over sodium sulfate, and then

concentrated under reduced pressure. The residue was



5 Decenber 2006 115 s), 4.35 (1H, t, J = 6.5 Hz),
4.46 (1H, d, J = 14.5 Hz), 6.21 (1H s), 6.60 (1H,
s), 7.00 (1H, dd, J = 2.1, 7.7 Hz), 7.05 (1H, s) ,
7.11-7.22 (2H, m, 7.33-7.40 (2H, m) 5 Exanple 22

2- ([ (3R, 5S) - 7- chl or o- 5- (2, 3- di net hoxyphenyl ) - 1- ( 3-hydr ,
oxy- 2, 2-di met hyl propyl) - 2-oxo-1, 2, 3, 5- tetrahydr§]jigé%flber2006

benzoxazepi n- 3-yl ] net hyi } 1, 3-thjazol -4-carboxylic

acid OCH3 0OCH C O. N3 OCON1 HOHOGO

10 (1) A solution of

3-[ (3R, 59) - 3-(2-am no- 2- oxoet hyl ) - 7-

chl oparbf {24 3wdismathaxyphenylgrm2 coxomat Sy Hgnydr@edeloping
benzoxazepi n- 1(5H) -yl ] - 2, 2-di et hyl prooyl acetate (3.0

g, Boblempoleshtached! i acdbanpl(é: 161 (20 @rdiiet ygkhyl (45) -
3- br ono- 2- oxopropi onate (0.79 m, 6.28 rrnol) in

et hadoll 1 {30015 Snad - 15-healt ety 120 Zréf hakhf orra@yiourfschlore-5-
with stirring. After standin to stand, water (15 m)

was éadédd%rwttwypééeﬂbnls%g%ﬁ 6ﬁtfa1fiféqilf%v€€d>xl§>y4 1-
extraction with eth acetate (300_nm). The organic

1 aveP “HAS* FEHed wﬁhaaﬁtﬁq}%@@)saﬁm%ﬁ@@&. eut- 85 9

2.80 mmol, 73%) as colorless powdsr.

'H-NMR (CDCls) &: 0.94 (3H, s}, 1.02 (3H, s), 1.78-
1.90 (1E, m}), 2.03 {(3H, s}, 2.23 (3H, s), 2.25-2.42 (3H, m),
2.70 (14, dd, J = 5.4, 14.4 Hz), 2.89 (1H, dd, JT = 7.8,
10 4.4 Hz), 3.54 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.87 (3H,
s), 3.72 (1H, d, J = 11.1 Hz), 3.85 (iH, d, J = 11i.1 Hz),
3.89 {(3H, s), 4.36 (1H, dd, T = 5.4, 7.8 Hz}, 4.54 (1H, d,
J = 14.%1 Hz), 4.56-4.65 (1B, m), 6.25 {(lH, s), 6.60-6.64
(13, br), 6.4 (1H, s), 6.97-7.32 (5H, m).
15 {2) A solution of methyl {48)-4-({2-[{3R,55)-1-(3-
acetoxy-2, 2-dimethylpropyl)-7-chloro-5-1{2, 3~
dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyllamino)-5-oxohexancate (0.51 g, 0.773 mol)
oktained in Example 20-(1) and Lawesson’s reagent [0.40 g,
20 1.00 mmol) in THF (5 ml} was stirred at 70°C for 1 hour.
The reaction sclution was concentrated under reduced
pressure and the residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate
(1:1)] to cbtain methyl 3-{2-{[(3R,58)-1~-(3-acetoxy-2,2-

25 dimethylpropyl)~7-chloro-5-{2, 3-dimethoxyphenyl)-1,2, 3, 5-



chl oride solution, dried over magnesi um sul fate, and
then 5 Decenber 2006 116 concentrated under reduced
pressure. The resulting residue was purified by
silica gel colum chromatography [devel opi ng sol vent:
hexane-et hyl acetate (3:2-1:1) ] to obtain ethyl
2-{[ (3R, 55)-1-[ 3-acet oxy- 2, 2-di net hyl propyl] 5 > December 2006
7-chl oro-5-(2, 3-di met hoxyphenyl ) r2; oxo-1, 2, 3, 5-t et r ahy

dr o-

4, 1- benzoxazepi n- 3-yl ] met hyl }- 1, 3-t hi azol - 4- car boxyl at

e (1.1 g) as colorless noncrystalline powder froma
firstetetiec-fragbiron] -wdrkeidiglbin-3-ylimethyl}-5-methyl-
2-{[ (3R, 5S)-7-chloro-5-(2, 3-

di met hoxyplemil-¥-11 ( Bxtydsroxye 2,023di get hyd r opyll), - 218X as

o 10

1, 2, 3¢5tk salppdde x4, | - benzoxazepi n-3-yl ] methyl }-1, 3-

thi azol - 4-carboxyl ate (2.0 g) as colorless powder from

a second-&Mit d8DEtacti oA Fi f3H, €$utéd05rd§ﬁh0ﬁ); 2 03 (3H,
|H-NNR (CDC13) S: 0.95 3H S) 1.03_(3H, s)

5(3H, 5) 155134 3 739 1y o4 2l 4R (tsHJ 5)7- "stFl '326§7((§’fil' t, J =

?)1i—|,§ 9]“32(3H13133) Hi% 75@%' %1 T 51 0 ;'27)45%(?%’_' g -

, 9 g 0
(S Ry S L wislingd 2wl
1H, 5dg; 7 7. 0240,

1 I3_|Z@| ¢;3}r % 3! 7§ glzﬁ d898l_|z)(yf|7ogfgz7, 4368 ZH?chd J
09111¢4ﬂzs) 38@@on@lﬂelsm ed, fzﬁaqtmondérF '\JVR (60@01%)861-12
.65 (3H, s), 1.05 (3H, s), 1.38 (3H, 't, 7.0 Hz),
103.164(3@1 iy, &,=J5131. B4 Hrz)s=)3. 37261Hnd, =) %.60 (1H, d, J

If

1.8 Hz), 6.95-7.36 (5H, m).

(3) A mixture of methyl 3-(2-{[{3R,53) -1~ (3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3~dimethoxyphenyl} -
1,2,3,5-tetrahydro-2-ox0o-4, 1-benzoxazepin-3-yl]methyl}-5-

15 methyl-1,3-thiazol-4~yl)propionate (0.2 g, 0.303 mmol)
obtained in Example 20-(2), a 1IN agueous sodium hydroxide
solutien (1 ml) and ethancl (Z ml) was stirred at 60°C for
30 minutes. This mixture was diluted with water (50 ml),
acidified, and extracted with ethyl acetate (50 ml) twice.

20 This extract was washed with an agueous saturated sodium
chloride solution, dried over sodium sulfate, and then
concentrated under reduced pressure to obtain 3-{((2-
{[(3R,58)-7T-chloro-5-(2,3-dimethoxyphenyl)-1- {3-hydroxy-
Z2,2-dimethylpropyl) -2-oxc-1,2,3,5-tetrahydre-4,1-

25 benzoxazepin-3-yllmethyl}-5-methyl-1,3~-thiazol-4-



o

10

15

20

25 14.4 Hz), 3.45-3.72 (3H, m, 3.62 (3H, s), 3.89

(3H, s), 5 Decenber 2006 117 4.05-4.15 (1H, m, 4.35

(1H, t, 7.0 Hz), 4.39 (2H, g, J = 7.0 Hz), 4.47

(1H, d, 14.4 Hz), 6.21 (1H, s), 6.56 (1H, d, J =

2.2 Hz), 6.99 (1H, dd, J = 1.8, 8.0 Hz), 7. 07 (

dd, J = 1.8, 8.0 Hz), 7.18 (1H, t, J = 8.0 %@%e%lberm%
(1H, d, J '8. 4 Hz), 7.35 (1H, dd,,J = 2.2,

8.09 (1H, s) . (2) A mxture of ethyl

2-{[ (3R, 5S5)-1-[ 3-acet oxy- 2, 2-

di met hyl propyl ]-7-chl oro-5- (2, 3-di net hoxypheny' -) - 2- ox

0- 1ly2i@ropionic acid {(0.18 g, 0.298 mmol, 98%) as colorless
5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmethyl }-1,3 10

t hi agold<=car boxyl ate (0.34 g, 0.52 mmol ) and et hyl 2-

{[ (3R, 59)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox

y- 2, 2-di-dERhyCpebpyld) - 2- 6%0{15 2, 3), 5-1 6t alvyidr e 4, 2-33 (3H,
benzoxazepi n- 3- yI]neth '}-1, 3-thiazol - 4-car boxyl at e

(2.08g; <3RU0G ol ?Hoblﬁhq red 3 -ERarplle @2~ (1)L6 él?rlN d, J =
aqueous sodi um 15 droxi de solution (14.0

et handt® Ggﬁfnfﬁ3ﬂaé¥Hst?qTeB =at®- ?ooﬁ?t%dﬁ@waﬁ%ﬁ@ fiofr 5%, J =

E%ii&%ﬂﬁsc e TS S-S b are fgage -
added t her et o, §2§ ,or ganj,c F ayer, mﬁéiﬂ%@%ﬂedaﬁ .

MAth an aquéoué dat urat'ed Sddi um chr'of i de’ sol Ut i'on;

dried oves grpgnesiumssy]fate, Jaﬂdltqhgnﬂf)on%e%r at gd 6.60
under ~ reduced ‘pressure. To ‘the resulting residue me e

added; y digt hyl= @t@eHZ(SQSWtyg .agl Nsagueous sodi um
hydr oxi de sol ution (14 ) and wat er (loom. The
aqueous | ayer was washed with diethyl ether (50 nl)
and then acidified wth

Example 21

[y

IIOO

(Z2={1 (3R, 53)-7-chlcro~-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]lmethyli-1,3-thiazol-4-yl)acetic acid

O
CH,

pac
(0]

O
.‘“\\ S
[ ,\2 Y
N N o
H,C ﬁ 0
According to a similar manner to that of Example lg,

the title compound was obtained.

'"H-NMR {CDCls) &: 0.65 (3H, s), 1.05 (3H, s), 3.17 (1H,

d, 3 =11.9 Hz), 3.41 (1H, d, JT = 14.5 Hz), 3.48 {1H, ad, J

= 6.5, 15.4 Hz), 3.60-3.71 {(5H, m), 3.80 (2H, s), 3.90 (3H,



25 I N hydrochloric acid (14.5 nl) and ethyl acetate
(380 m) 5 Decenber 2006 118 was added thereto. The
organi c |l ayer was washed with an aqueous saturated
sodi um chl oride solution, dried over nmagnesium
sul fate, and then concentrated under reduced Pressure, o006
to obtain 2-{[(3R 5S)-7-chloro-5-(2,3 5 ecember

di net hoxyphenyl) - 1- ( 3- hydr oxy- 2, 2rdi met hyl pr opyl ) - 2- ox

o_

1,2, 3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmet hyl } -1, 3-

t hi azol - 4-carboxylic acid (2.9 g) as pale yellow
nonceystal3i nemppowder. ="' & NVR)(,CdCL3) (6m, 01,65 3BH4.S) Hz),
1.05 (3H, s), 3.18 (1H, 10 d, J = 12.0 Hz), 3.38 (1H,

d, J6=213(BiHz), 3.54 (1H, «dd, 7J00=(7U2,ddA4.07 =Hz).1, 7.7 Hz),
3.56-3.68 (1H, m, 3.62 (3H, s), 3.89 (3H, s), 4.34

(1H, /ddy 0Ol 527, 7712-Hzds EH6m)1H/ . d3-7. &4 13H3 mHz)

6.21 (1H, s), 6.57 (1H, d, J = 2.1 Hz), 6.98 (1H dd,

J = 1.5, 81Hz) 7.06 (1H, dd, J = 1.5, 8.1 Hz), 7.17

(1H 15 t, J: 8.1 Hz), 729(1H d J =8.7 Hz), 7.35

(1H Eﬁﬂmpi]e =<2 3, 1 8.7 Hz) 8 18 (1H s). Example 23

2- {[835 ?§§ é% (% ag?ggéyS (4 dlq%EQXOngﬁadgl & Cwloﬁydroxy—

2, 35dj h 4,1
E)enzokazepl n- ?Ier]géghz% ;)Oiggo %L %ﬁl ézolgeettilrrﬁ]a%gggyl’i c
aC|dbén£E¥§§gﬂ%% %09§ méﬂ%@f}lyﬂ33th}aéo£}£icarboxyllc acid

oo
Q

HC 0 N___
H.C
Ho 07 “oH
10 {1} A solution of 3-[{3R,55)-3-{2~amino-2-oxoethyl}-7-

chlore-5-{2,3-dimethoxyphenyl) -2-oxo-2, 3-dihydro-4, 1-
benzoxazepin-1 (BH)-v1}-2, 2-dimethylprecpyl acetate (3.0 g,
5.61 mmcl) obtained in Example 16-{2) and ethyl 3-bromo-2-

oxopropicnate (0.79 ml, &6.28 mmol) in ethancl (30 ml) was

15 heated to reflux for 2 hours with stirring. After standing

to stand, water (1% ml) was added to the reaction solution,
followed by extraction with ethyl acetate (300 ml). The
organic laver was washed with an agqusous saturated sodium

chloride secluticn, dried over magnesium sulfate, and then



OC O HB3C-j] ON OO/ OH O--~ CH3 According to
a simlar manner to that of Exanple 17, the title was
obtained. "H NWR (CDC13) S: 0.95 (3H, a), 1.03 (3H,
s), 2.03 (3H 5 5s), 3.45-3.66 (3H, m, 3.61 (3H, s),

3.72 (1H, d, J =10.8 Hz), 3.85 (1H d, J_lo
3.89 (3H, s), 4.32 (1H, dd. J = 5.7. 7.2 H) §ggézc:%mber2006

(1H, d, J = 13.8 Hz), 6.31 (1H p§)¢ 6.60 (1H, d,
2.4 Hz), 6.98 (1H, dd, J = 1.5, 7.8 Hz), 706(1H,,
dd, J = 1.5, 7.8 Hz), 7.10-7.20 (1H, m), 7.27 (1H 10

d J=9.0Hz), 7.32 (1H, dd, J = 2.4, 9.0 Hz), 8.18

(1H, coSyentteargpl end4r 3xé2:ddd IReBSrZ- chllor a2 (12,ing residue
3-di net hoxyphenyl )-1-(3 15

hydr g%y - Ru2ifdievetthy E pt opy | 9e12-coxent, 2hBokatatraatydr o- 4

1- benzoxazepin-3-yl]nmethyl}-1, 3-thiazol-4-yl)-3-

hydr 6%§p bt io1 ¢CATRHT 5 IBeceifber-hzd08ce 12 G-GH-11:EH, 1 to

cl

cbtain ethyl 2-{[(3R,5S)-1-[3-acetoxy-2,2~dimethylpropyl]-
5 7-chloro-5- (2, 3-dimethoxyphenyl)-2-oxo-1, 2, 3, 5-tetrahydroc-
4, l1-benzoxazepin-3-yl]lmethyli-1, 3-thiazcl-4-carboxylate
(1.1 g) as colorless noncrystalline powder from a first
eluted fraction, and ethyl 2-{[(3R,53)-7-chloroc-5-(2, 3-
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl) -Z2-oxo-
10 1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl} -1, 3—
thizzol-4-carboxylate (2.0 g} as colorless powder from a
second eluted fracticn.
First eluted fraction
'H-NMR (CDCls) &: 0.95 (3H, s}, 1.03 (3H, s), 1.37 (3H,
15 t, d = 7.0 Hz), 2.03 (3H, s), 3.41-3.62 {(3H, m), 3.61 (3H,
s}, 3.72 (1H, d, J = 11.0 Hz), 3.96 (1H, d, J = 11.0 Hz},
3.89 (3H, s), 4.27-4.40 {(1H, m), 4.39 (2H, g, J = 7.0 Hz),
4.55 {1H, 4, J = 14.0 Hz), 6.321 (1H, s), 6.59 (1H, d, T =
1.8 Hz), 6.98 (14, dd, J = 2.0, 7.8 Hz), 7.08 (1H, dd, J =
20 2.0, 7.8 Hz), 7.17 (1H, t, J = 7.8 Hz), 7.23-7.40 (2H, m),
8.0% {1H, s).
Second eluted fraction
"H-NMR (CDCls) &: 0.65 (3H, s), 1.05 (3H, s), 1.38 (3H,
t, J=7.0 Hz), 3.16 {1H, &, T = 11.8& H=z), 3.37 (1lH, d, J =

zZ5 14.4 Hz), 3.45-3.72 (3H, m), 3.62 (3H, s), 3.89 (3H, s),




--S NHNC ON/ lul "CO HOHO OH According to a
simlar manner to that of Exanple 18, the title

compound was obtained. 1H NWVR (CDCl3) S: 0.65 (3H, s),

1.05 (3H, s), 2.78- 5 3.04 (2H, m, 3.16 (1H d, J =

11.4 Hz), 3.39 (1H, d, J = 14.1 Hz), 3.40-3.70 ,

m, 3.61 (3H, s), 3.89 (3H, s), 4.31 (1H t, J ﬁg“'émber”%
Hz), 4.46 (1H d, J = 14.1 Hz), pA1l- 5.21 (1H m,

6.20 (1H, s), 6.59 (1H, s), 6.96-7.02 (1H m,

7.08-7.20 (3H, m, 7.29-7.41 (2H, nm) 10 Exanple 25
(2E)-3-{2-[((3R,55)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1
-(3-4.05-4.15 (1H, m), 4.35 (1H, t, J = 7.0 Hz), 4.3% (2H, g, J
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1- benzoxazepian43- yi}ped hyl ]= 1434t Rkpzob -2 ylHaceyl i €.56
acid 5 Decenber 2006 121 AOCH3 1/ '"CH3 C O [/ H3

ON (IH, d, J = 2.2 Hz), 6.99 {(1H, dd, J = 1.8, 8.0 Hz), 7.07

{(1H, dd, J =1.8, 8.0 Hz), 7.18 (1H, t, J = 8.0 Hz}, 7.29
5 (1H, d, J = 8.4 Hz), 7.3% (1H, dd, J = 2.2, 8.4 Hz), 8.09
(1H, s).
{2) A mixture of ethyl 2-{[{3R,53)-1-[3-acetoxy-2,2-
dimethylpreopyl]-7-chloro-5-(2, 3~dimethoxyphenyl)-Z2-oxo-

1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl]methyl}-1, 3-

10 thiazol-4-carbeoxylate (0.34 ¢, 0.52 mmol) and ethyl 2-

{[ (3R, 58)-T-chioro-5-(2,3-dimethoxyphenyl)-1-{3-hydroxy-
2,2-dimethylpropyl)-2-oxc-1,2, 3, 5~tetrahydro-4, 1~
benzoxazepin-3-yl]lmethyl}-1,3-thiazol-4-carboxylate (2.0 g,

3.40 mmol) obtained in Example 22-(1), a 1N aguecus sodium

15 hydroxide sclution (14.0 ml) and ethancl (60 ml) was

stirred at room temperature for 5 hours. This mixture was
acidified with 1IN hydrochloric acid (14.5 ml) and ethyl
acetate (380 ml) was added thereto. The organic layer was

washed with an agueous saturated sodium chloride solution,

20 dried over magnesium sulfate, and then concentrated under

reduced pressure. To the resulting residue were added
diethyl ether {30 ml), a 1N agueous sodium hydroxide
sclution (14 ml} and water (100m}. The aqueous layer was
washed with diethyvl ether {50 mi) and then acidified with

IN hydrochlcoric acid (14.5 ml) and ethyl acetate (380 ml)



H3C C HO O OH According to a simlar manner to that

of Exanple 19, the title conpound was obt ai ned.

1H NMR (CDC13) 6: 0.66 (3H, s), 1.06 (3H s), 3.18

(1H, 5d, J =12.0 Hz), 3.41 (1H, d, J = 13.8 Hz)

3.49 (1H, dd, J = 6.6, 15.3 Hz), 3.58-3. 70 (2H,

3.63 (3H s), 3.90 (3H s), 4.40 (1H t, é%?mberm%

4.48 (1H, J, J = 13.8 Hz), 6. 23J51(éH s), 6 60 (1H d,

J =24 H), 6.62 (1H d, J 3 Hz), 7.00 (1H, dd,

J =24, 7.2 Hz), 7.13-7.21 (2H, m, 10 7.30-7.41 (3H,

M, 7.62 (1H, d, J = 15.3 Hz). Exanple 26

4- [ (¢3R afjed’ chletro: 5-12 Indiamathoxyphenyd hrakhed- Ryeh an

oxy- 2,2-di nethyl propyl)-2-oxo0-1, 2,3, 5-tetrahydro-4,1-

15 aquecus saturated sodium chloride solution, dried over

benzoxazepi n- 3-yl ) net hyl ]-2-nmet hyl -1, 3-t hi azol - 5- car bo

xyl i Baged idins sPedehber 2:20081en] 22nCeCH3a t @l OHBlerCre G Gl

N~S HCOY CH3
pressure to obtain 2-{[{3R,5S8)-7-chloro-5-(2,3-

5 dimethoxyphenyl)-1-(3-hydroxy~2, 2-dimethylpropyl)-2-oxo—
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-4-carboxylic acid (2.9 g) as pale yellow
noncrystalline powder.

'H-NMR (CDCls) &: 0.65 (3H, s}, 1.05 (3H, s), 3.18 (1H,

10 d, J = 12.0 Hz), 3.38 (1iH, d, J = 13.8 Hz), 3.54 (1H, dd, J

= 7.2, 14.7 Hz), 3.56-2.68 (1H, m), 3.62 (3H, s), 2.89 (34,

s}, 4.34 (1H, dd, J = 5.7, 7.2 Hz), 4.46 (1H, d, J = 13.8

Hz), 6.21 {iH, s), 6.57 {lH, d, J = 2.1 Hz), 6.98 {(1H, dd,

J = 1.5, 8.1 Hz), 7.0& (1H, dd, J = 1.5, 8.1 Hz), 7.17 {1H,

15 t, Jd = 8.1 Hz}, 7.29 (1H, d, J = 8.7 Hz), 7.35% (1lH, dd, J =

2.1, 8.7 Hz), 8.18 (1H, s).

Example 23
2-{[{3R,58)~1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
20 {2, 3-dimethoxyphenyl} -~2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-1,3-thiazol-4d-carboxylic acid



H3C OH (1) Carbonyldiim zazole (3.7 g) was added to a
suspensi on of

2-[ (3R 59)-1-(3-acetoxy-2, 2-di et hyl propyl) -

7-chl oro-5- (2, 3-di net hoxvphenyl ) -2-oxo-1, 2, 3, 5-tetrahy

dro 5 4, 1-benzoxazepi n-3-yl ]acetic acid (10 g) i HE

(100 mM) and the m xture was stirred at room gﬁ%umﬂmrzmm
tenperature for 2 hours. To thej{gaction solution

wer e added magnesium chloride (2.2 g) and potassium
nonoet hyl mal onate (4.0 g) and the m xture was stirred

at 60C for 1 hour. The reaction solution was 10

hydr ogen pnat@ksol uti on and an aqueous sat urat ed
Osol ution, dried over sodiumsulfate,
and then concdentrated under reduced pressure. The

r esi purffied by silica 15 gel col um

chr omat toroptain ethyl 4-{[(3R 5S)-1-(3-

acet oxy- ' thyU opyl)-7-chl oro-5-(2, 3-

di met hoxyhphegnyl Jo- 3¢ 0xp- 1, 2, 3, 5-t et rahydro- 4, 1-

benzox y11- 3-yl ]} -$<oxobut anoate (10.2 g) as a white
crystal . 1H NMR 13) S: 0.94 (3H, s), 1.01 (3H
s), 1.2% (3H, 5 Deee 2006 123 s), 2.02 (3H, s),

2.96 & dd, J = 5.0, 17.2 Hz), 3.27 (1H, dd, J =

7.8, 17.0Mz), 3.42-3.57 (3H, m), 3.61 (3H, s),

3.69-3.82 (2H, m, 3.89 (3H, s), 4.18 (2H, q, J = 7.4
gtgé 74bgﬂcébﬁﬁﬁn@2Ho 1) 5116: 2 hiHnes) to 683 (HexShpie 17,

the title was obtained.

“H-NMR (CDCls) &: 0.95 (3H, s), 1.03 (3H, s}, 2.03 {(3H,

5 8), 3.45-3.66 (32H, m), 3.61 (3H, s), 3.72 (1H, 4, J = 10.8

10

15

Hz), 3.85 (1H, d, J = 10.8 Hz), 3.89 (3H, s), 4.32 (1H, dd,
J =5.7, 7.2 Hz), 4.55 (1H, 4, J = 13.8 Hz), .31 (1H, s},
6.60 (1H, d, J = 2.4 Hz}, 6.98 {(1H, dd, J = 1.5, 7.8 Hz),
7.06 (1H, dd, J = 1.5, 7.8 Hz), 7.10-7.20 (1H, m), 7.27 (1H,
d, J = 9.0 Hz), 7.32 (1H, dd, J = 2.4, 5.0 Hz), 8.18 {(1H,

sy .

Example 24

3-(2-{ [ (3R, 5S8)-7-chlore-5- (2, 3-dimethoxyphenyl) -1-{3-
hydroxy-2,2-dimethylprepyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxarzepin-3-yl]lmethyl}-1,3-thiazol-4-yl)-3~

hydrexypropionic acid



5

10

5 (1H m, 7.15-7.20 (2H, m, 7.33-7.34 (4H m (2)

Sul furyl chloride (0.23 m) was added to a solution
of ethyl 4-([(3R, 5S)-1-(3-acetoxy-2, 2-
dinethylpropyl)-?-chloro-5-(2 3- di net hoxyphenyl ) - 2- oxo

1 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] } - 3- oxo%ﬁ)gﬂﬁperQOOG
ate 10 (1.5 g) obtained in Examglg 26-(1) in

di chl oronethane (30 m) and the m xture was stirred

at roomtenperature for 2 hours. The reaction

sol ution was poured into water, which was extracted

wi t h chl orof or The organic | ayer was concentrated

under redueed pré€ssure. Thi oacetam de (0.21 15 g) and

et hanol ) weye added to the residue and the

m xture ! [ [ [
was concentyated and the residue was purified by

sili co@unn chr omat ography to obtai n et hyl
4-[ ((3R[59)-1- (3"
acet oxy- a&f ropyl)-7-chloro-5-(2,3 20

dlnethdxy h nvIP R.oxo0-1, 2,3, 5-tetrahydro-4,1|-benzoxaz
epi n- B8Lyl) met hyl | - thyl -1, 3-t hi azol - 5- car boxyl at e
(0.80 gp-as a c¢y s anorphous crystal. “~H NWR
(CD30D) S: 0.93 (3H, s) Y 1.23 (3H, s) , 1.27 (3H, t,

J =7.2 H), 2.03 (3H, s), 2.64 (3H, s), 3.51-3.57

(1H 256,380 {3H, Shi13r64a3n85 dAHHn-M of3E>§<Zmple 18,
(3H, s), 4.23 (2H, 5 Decenber 2006 124 q, J =

Hz) , t433ﬁi4e4éoﬁ§$hn&%wﬁﬁo%@aﬂﬂéﬁ.S) 6.53 (1H, S)
6.87-6.99 (2H, m, 7.05-7.10 (1H, m , 7.16-7.18 (1H,
n) 7. 32-'¢-84k 2kbpon,;  &:3)o Asmxtiur g) of1 etshyllzy, =), 2.7s8-
[((3R 5S) - 1- ( 3- acet oxy- 2, 2-
04 (2H, m), 3.16 (1H, 4, J = 11.4 Hz}, 3.39 (1H, d, J =

2-

14.1 Hz}, 3.40-3.70 (3H, m), 3.61 (3H, s}, 3.89 (3H, =),
4.3t (1H, t, J = 6.6 Hz), 4.46 (id, d, J = 14.1 Hz), 5.11-
5.21 (14, m), ©.20 (1lH, s), 6.59 (1H, s), 6.96-7.02 (1H, m),

7.08-7.20 (3H, m), 7.29-7.41 {(2H, m)

Example 25
{(2E)=3-{2-[{(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl}-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-ylimethyl] -1, 3-thiazol-d-yljacrylic acid



5
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo
- 1,2,3,

5-tetrahydro-4,1|-benzoxazepi n-3-yl ) nmet hyl ] - 2- met hyl -

1, 3-thi azol -5-carboxylate (0.7 g) obtained in Ex | e

26- (2), a 2N aqueous sodi um hydroxi de sol ution ?gRﬁFYﬁmr2006
and ethanol (10 m) was stirred;#f roomtenperature

for 30 10 m nutes. This m xture was diluted with water

(50 M), acidified, and extracted with chloroform (50

m) twice. These extracts were washed with an aqueous

sat ur at ed sodiuolcﬁhloride solution, dried over
magnesi um stifat e,” 'and then concentrated under

reduced pr e,.Crhe residue was 15 purified by

silica gel e unfi chr omat ography to obtain 4-
[ ((3R,53)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3- hydr ox
>ch yl propyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

-3-yt)ytet hyl ] - 2-net hyl -1, 3-t hi azol - 5-car bo
a white crystal. 20 1H NWR

- 2, 1T
benzoxa
xylic at¥d 49 g)
, 1.04 (3H, s) , 1.12 (3H
(3H, s), 3.12-3.16 (1H, m,

(CDC13) ug_ 0./64 (8
s), 1.],%Cﬁﬂ’/ s), 2.
3.35- 3740/ (1H, m), 853 (3H, s), 3.62-3.68 (3H n),

3.87 (éﬁﬂ s), 4.41-40 (2H, m, 6.16 (1H, s), 6.53
(1H, s), 6.93-6.97 , m, 7.09-7.14 (1H m,
7.26-7.33(2H, m 25 enmber 2006 125 Exanple 27
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3- hyd
r oxy- According tc a similar manner to that of Example 19,
2, 2-di et hyl propyl ) -2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
benzeoxazepin: Ioypipkoetihyh g -dnt3ioxazol - 5-yl )acetic acid
'H-NMR (CDC1s) &: 0.66 (3H, s}, 1.06 (3H, s), 3.18 (1H,
5 d, J = 12.0 Hz), 3.41 (1H, d, J = 13.8 Hz), 3.49 {1H, dd, J
= 6.6, 15.3 Hz), 3.58-3.70 (2H, m), 3.63 (3H, s), 3.90 (3H,
sy, 4.40 {(1H, t, J = 6.6 Hz), 4.48 (1H, d, J = 13.8 Hz),
6.23 {1H, s), 6.60 (iH, d, J = 2.4 Hz), 6.62 (1H, d, J =

15.3 Hz), 7.00 (1H, dd, J = 2.4, 7.2 Hz), 7.13-7.21 (ZH, m},

10 7.30-7.41 (3H, m), 7.62 (1H, d, J = 15.3 Hz).

Example 26
4-[({3R,53)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydre-4,1-~

5 benzoxrazepin-3-yl)methyl]-Z2-methyl-1, 3-thiazol-5~carboxylic

acid



5 calciumsalt CH3 OH3 1 ~C \ Cat, CH3 H-O N~
HO CH3 2 (1) Phosphorus oxychloride (0.35 g, 2.33
nmol ) was added to a solution of ethyl

4-({2-[ (3R 59)-1-(3-acet oxy-

2, 2-di et hyl propyl )-7-chl oro-5-(2, 3-di net hoxyphe

10 1, 2, 3, 5-tetrahydro-2-oxo0-4, | -benzoxazepi n- 3- g¥$%£nﬂmr2006
yl Jacetyl } am no) - 3- oxobut anoate {1,g, 1.55 mmmol)
obtained in Exanple 1-(3) in DM (3 nml) and the

m xture was stirred at 70C for 1 hour. The reaction
solution was cooled in an ice bath and an aqueous
sat ur at ed i~y dr ogen carbonate 15 sol ution (50
hereto. The product was extracted with

xicﬂ?) twi ce, washed wth water and an

aqueqys satu aéed sodRum chl ori de solution, dried
over Sogi thy su faL%ﬁggﬁae?hen concentrated under
reduced assuré. residue was purified by silica
gel 5 Dece 008, #26 col utm chr omat ogr aphy

[ devel optng ol Yent : | hexane-ethyl acetate (3:2)] to
obtain ethyl (2-{[(3#:5S)-1-(3-acet oxy- 2,

2-di met Ayl qpyl)-?-chloro-S-(Z,B-dinethoxyphenyl)-z-o
X0- o

(1) Carbonyldiimizazole (3.7 g} was added to a
suspension of 2-[(3R,55)-1-(3-acetoxy-2,2-dimethylpropyl) -
7-chloro-5-(2, 3-dimethoxyphenyl}-2-ox0-1,2, 3, 5-tetrahydro-

5 4,l-benzoxazepin-3-yllacetic acid (10 g) in THF (100 ml)
and the mixture was stirred at room temperature for 2 hours.
To the reaction scluticon wers added magnesium chloride (2.2
g} and potassium mencethylmalonate {4.0 g) and the mixture

was stirred at 60°C for 1 hour. The reaction sclution was

10 diluted with ethyl acetate (200 ml), washed with 1N

hydrochloric acid, an agueous saturated sodium hydrogen
carbonate sclution and an agueous saturated sodium chleoride
solution, dried over sodium sulfate, and then concentrated

under reduced pressure. The residue was purified by silica

15 gel coiumn chromatography to obtain ethyl 4-{[(3R,53)-1-(3-

acetoxy-2Z, 2-dimethylpropyl)-7-chloro-5-(2, 3—
dimethoxyhphenyl)-2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]}-3-oxobutancate (10.2 g) as a white
crystal.

20 "H-NMR (CDCls) &: 0.94 (3H, s), 1.01 (3H, s}, 1.27 (3E,



1, 2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl Jnmethyl }-1,3 5

oxazol -5-yl )acetate (0.57 g, 0.906 mmol, 58% as

colorless powder. 1H NWR (CDC13) S: 0.94 (3H, s),

1.03 (3H, s), 1.26 (3H, t, J =7.4 Hz), 2.03 (3H, s9),

3.24 (1H, dd, J = 7.4, 15.8 Hz), 3.36 (1H, dd

6.6, 15.8 Hz), 3.54 (1H d, J = 14.0 10 Hz), %Qe@ﬂ“berw%

s), 3.68 (2H, s), 3.73 (1H d, Jsz11.4 Hz), 3 85

(1H, d, J =11.4 Hz), 3.89 (3H, s), 4.18 (2H, q, J =

7.4 Hz), 4.44 (1H, dd, J = 6.6, 7.4 Hz), 4.58 (1H, d,

J - 14.0 Hz), 6.30 (1H, s), 6.60 (1H, s), 6.85 (1H,

s), 6;942.402 3@H(5H) , mp.2d5((R) A, muxtubes ofletthyz), 3.27 (1H,
(2-{[ (3R, 5S)-1-(3-acetoxy-2, 2-

di metiiyi prop¥y.19).- 7 /chBl BE b- 53 (42-3- di’met hoxyphenyll) -(2Hoxe) .

1,2, 3; §9t%t5i'?ah()?é1rrom4; 13 b%‘—hz@%hzé‘pirn%l% {4vet iyl }- 1, 3-4 Hz)
oxazol - ‘gf)(acet ate (0.47 0. 747 mmol ) obtained in
2

Exanpt &l 1)(“Ha N aau%%u@}%oﬁl unP h§dr b%ﬁfd@%l%f%ﬁ 02
5 60C
43 2 S S (S S

aci dj ) esd’lfa@gh gxfaActed wth et hyl acelat e (80

m) twi ce Theése e T RN aqiedus

sat utgl ed; Sodum gl ofl des:salytions _deied, over, sodi um

sul fate, and then toncen rate under

g;g:ﬁ%%f%%;%?yyb?ﬁg chﬁiéfgaéisb % ﬁ§m@@ﬁgéyﬁhé%yl ~2-0xX0~-

2- di mpt hy) W&Q&bhyaz@h& - 0B a3=gi AELhoxyphenybbuRafoate
10)1(,0_2, 31 55 tgt raxhypdrned4ih - hengaxazepiiny 3iyldimeillylhelhdne (30
oxazol -5-yl)acetic acid (0.42 g). This was dissol ved
in ml) and the mixture was stirred at rcom temperature for 2
hours. The reaction scolution was poured into water, which
was extracted with chlioroform. The corganic layer was
concentrated under reduced pressure. Thioacetamide (0.21
15 g) and ethanol (30 ml) were added to the residue and the
mixture was refluxed overnight. The reaction sclution was
concentrated and the residue was purified by silica gel
column chromatography to cobtain ethyl 4-{({(3R,55)-1-{3-
acetoxy-2,2-dimethylpropyl)-7-chlcoro-5h-(2,3-
20 dimethoxyphenyl}-2-oxo-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-
3-vlimethylli-Z2-methyl-1,3-thiazol-5-carboexylate {0.80 g) as
a coleorless amcrphous crystal.
“H~NMR (CDs;0D) &: 0.93 (3H, s), 1.23 (3H, s), 1.27 {3H,

t, J=7.2 Hz}, 2.03 (3H, s), 2.64 (3H, s), 3.51-2.57 {1H,

25 m), 3.60 (3H, s), 3.67-3.85 (4H, m), 3.87 (3H, sy, 4.23 (2H,



ethanol (6 m) and a 1N aqueous sodi um hydroxi de
solution 5 (0.75 nm) was added thereto. The m xture
was then concentrated under reduced pressure. The

resi

due was dissolved in water (2 m) and a sol ution

of calcium chloride (42 ng, 0.378 mmol) in water
n) was added. The produced preC|p|tates ver e 5 Defber 2006

filt

ered to obtain (2 10

{[(3R, 59)-1I-(3-acetoxy-2, 2- dlnethylpropyl) 7-chl or o- 5-
2, 3-

d|nethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaz
epi n4,3JyF; et id}- 1,.37exazol (Biylnacet.-k€ atid €al ci.um (1H,

sal t

0.29 g, 0.247 mol, 66% as colorl ess powder.

1H N (@9@1364:%’002@1 PY) B:00-BLQ3IHH, SR ,07976{BAS (1H, m),

s),
s),
121 ¢

I'OX

tic

15
3 50 ¢ flzl‘7d37

19 $1H d, J = 11.8 Hz), 3.22-3.29 (2H, m),
ZJHf—mM 8 Hz) 3.55 (2H, s), 3.60 (3H,
3. 62

. 3.90 (3H ,
4. 40-4.47 %M %Xtué.ezf (%Pif’i)‘%“[(6.363(55(5%?2&?—%10@_102%&/6%2—

FeaRTag ety a?s%i%ﬁg’%ﬁz%@%%—?&;avﬁﬁ%ﬁ%%‘%ﬁ iy

&IﬁEth§ Eﬁ%ﬁ?Wydrf 0k0- 1T BES etrah%é Beygyh) memmethyd-

benquazemyz@lycl Jethyltsds et rﬁylggoo%’tgi(@égli# Exe!a)n%% 26-

acid cal ci um sal t Decenber 06 128 0~CH3

H3 Cli2Q, Gatfn dfuechs\ s@iium hydroxide solution {2 ml) and

10

15

20

25

ethanol {10 ml} was stirred at room temperature for 30
minutes. This mixture was diluted with water {50 ml),
acidified, and extracted with chlorcform (50 ml) twice.
These extracts were washed with an agueous saturated scdium
chloride solution, dried over magnesium sulfate, and then
concentrated under reducad pressure. The residue was
purified by silica gel column chromatography to obtain 4-
[((3R,58)-7-chloro~5~(2, 3-dimethoxyphenyl)~-1-{3-hydroxy-
Z2,2-dimethylpropyl) ~2-oxo-1,2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-ylimethyl]-Z2-methyl-1, 3-thiazol-5-carboxylic
acid {0.1% g) as a white crystal.

"H-NMR (CDCls) &: 0.64 (3H, s), 1.04 (3H, s), 1.12 (3H,
sy, 1.14 (3H, s), 2.62 (3H, s), 3.12-3.1¢ (1H, m), 3.35-
3.40 (1H, m), 3.53 (3H, s), 3.62-3.68 (3H, m}, 3.87 {3H, s,
4.41-4.50 (2H, m}, 6.16 {(1H, s), €.53 (1H, s), 6.93-6.97

(2H, m), 7.09-7.14 (1", m}, 7.26¢-7.33(2H, m)



10

15

CH3XJ/ O Nl HOCH CH3 OO 2 According to a simlar
manner to that of Exanple 27, the title conpound was
obt ai ned. 1H NMR (CDC13-CD30D (1:2)) 5: 0.83 (3H, s),
0.95 (3H 5 s), 2.05 (3H, s), 3.18-3.26 (3H, m,
3.44-3.68 (4H, m, 3.59 (3H, s), 3.89 (3H s9),
4.38-4.46 (2H, m, 6.20 (1H, s), 6.53 (1H, d,
Hz), 7.02-7.59 (5H, m. Exanple 28 10

3-(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3-h

ydr oxy-

2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzexazep -/3-yl | met hyl }- 1, 3- oxazol - 5-yl ) propi oni c

acid OCH3 1 OCH3 Cl O HaCl NNNHIC O HOOHS5
Decefiber | 206 S) 129c 1y rafceordidnginetacsipndngl ) mantherhydroxy -
to that of Exanple 27-(1), nethyl

3- (22{%(@y@q§gylmr@gyhh;§19§@_2 2.3, 5-tetrahydro-4,1~

di met hyl propyl) - 7-chl oro-5-(2, 3- dlnethoxyphenyl)-z 0X0

-1, BT EAZEPE ARy OY ol % TibenZexas EpT Rt W REERYF 2 B

5 oxg§ﬁ¥$gl%ga@roplonate was obt ai ned.

5 Deﬁergber 2006

ORCHa
CHg
6/
Cl
\ ca*
BT
/‘} i \\
N Q
N J7:ﬂ
Ho M \\//t;;i\\o
L nd 2

(1) Phesphorus cxychloride (0.35 g, 2.23 mmol) was
added to a solution of ethyl 4-{{2-[{3R,55)-1-({3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-{2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxo-4, l-benzoxazepin-3-
yvllacetyl}amine) -3-oxobutancate (1 g, 1.55 mmol) cbtained
in Example 1-{3) in DMP (3 ml} and the mixﬁure was stirred
at 70°C for 1 hour. The reaction solution was cooled in an
ice bath and an agueous saturated sodium hydrogen carbonate
solution (50 ml) was added thereto. The product was
extracted with ethyl acetate (50 ml) twice, washed with
water and an aqueous saturated sodium chloride solution,
dried over sodium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel



10

15

20

25

"H- NVR (CDC13) S: 0.94 (3H, s), 1.03 (3H, s), 2.03
(3H, s), 2.64 (2H, t, J = 7.4 H), 2.96 (2H, t, J =
7.4 H), 3.21 (1H, dd, J = 7.0, 15.4 Hz), 3.33 (1H,
dd, J = 6.6, 15.4 Hz), 3.54 (1H, d, J = 14.2 Hz), 3.61
(3H, s), 3.69 (3H, 10 s), 3.73 (1H, d, J = 11. -
3.85 (1H, d, J = 11.0 Hz), 3.89 (3H s), 4.41 (ﬁﬁ,aembe"m%
dd, J = 6.6, 7.0 Hz), 4.58 (1H, e J = 14.2 Hz), 6.30
(1H, s), 6.60 (1H s), 6.65 (1H s), 6.95-7.33 (5H,
(2) A mxture of nethyl
(2-{[ (3R, 5S)-1-(3-acetoxy-2,2- 15
di methihnpr apydopaToghkpinv- Giv2 13pdhoet hvarphe mykhn 2- oxioy 1
1,2

, 3¢ B-atet riahydr ot 4, be%hZGXé@@pi =8 {3y st ) 31a8etoxy-
oxazol - 5- yl)proplonate 0.11 g, 0.175 nmol) obtai ned
in %x%uﬁblineetwlp{?pya HYweeus ~s 6 df udATRidCEyPEeny L) —2-oxo-

sol ution and ethanol (2 m) was stirred at
60C for 3305 rﬁeﬁﬁﬁégdf%‘i W%ubsef\ﬁaé‘aa?%‘e o0 X R TRt e (%0
f th t t
(50 Y Tviee L HT S b U v Hed nf R Tl Hquads 5 CotoLess

satu $&§q:sod|un1chlor|de solution, dried over sodium
sul f and then concentrat ed under reduced

pressure, EMQ gﬁ&f?eﬁma ertgﬁed oy . 2%31)3?6 sht ab 126 (31

recrysta I'zation on1e hanol - Hexarie (

(2 5 Pecenber; 2006 139 s), 3.24 {(1H, dd, J = 15.8
{[ (3R SS)-7-chl oro-5- (2, 3 di met hoxyphenyl ) - 1- (3- hydrox

y- 24z 2- di .t hyhprepyl ) -2-0x%09- 1528 3551 t et mahydro-4, 15 = 14.0

benzoxazepin-3-y|]nethy|}-1,3-oxazol-5-y|)propionic

aci diz(5Q .y, (0HQ8%B, mhds (B0% sas totorilessdpowderli 5 Hz),

"H-NMR (CDC13) S: 0.65 (3H, s), 1.05 (3H, s), 2.67

(2H,3-85 (1H, d, J = 11.4 Hz), 3.89 (3H, s), 4.18 (2H, g, J =
7.4 Hz), 4.44 (1H, dd, Jd = ¢.6, 7.4 Hz), 4.58 (1H, d, J =
14.0 Hz), 6.30 (1H, s), ©.80 (1H, s), 6.85 (1H, s), ©.94-
7.33 {5H, m).

(2} A mixture of ethyl (2-{[{3R,558)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-{2, 3-dimethoxyphenyl) -2-oxo—-
1,2,3,5-tetrahydro-4, 1-hbenzoxazepin-3-yl]lmethyl}-1, 3-
oxazol-5-yl}acetate (0.47 g, 0.747 mmol} obtained in
Example 27-(1), a 1IN aquecus sodium hydroxide sclution {2
mmel) and ethanol {5 ml) was stirred at €0°C for 20 minutes.
This mixture was washed with water (5 ml), acidified, and
extracted with ethyl acetate (50 ml) twice. These extracts
were washed with an aquecus saturated sodium chloride

solution, dried over sodium sulfate, and then concentrated

under reduced pressure to obtain {(2-{[{(3R,58)-1-(3~acetoxy~-
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15

20

t, J=7.0 H), 2.95 (2H t, J = 7.0 Hz), 3.16 (1H d,
J= 12.8 Hz), 3.22 (1H, dd, J = 7.0, 15.8 Hz), 3.37

(1H, dd, J 6.6, 15.8 Hz), 3.39 (1H, d, J = 15.4 Hz),

3.62 (3H, s), 3.63 (1H, d, J = 12.8 Hz), 3.89 (3H,

s), 4.44 (1H dd, J = 10 6.6, 7.0 Hz), 4. 4 (1H,

="15.4 Hz), 6.19 (1H, s), 6.59 (1H s), 6.68 (1#)‘3%3)’?1’“2006

6.96-7.36 (5H, n) Exanple 30 127
4-(2-{[ (3R ,5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1 bénzokiaregpivieBeyt ] net-yllord;-3- 0xazol nmtplokhutanpl c-2-oxo-
acid OCHCH OC O/ 1.",\ O HOHC 0 CH

Accot di ng T3 c&rshndifart naeerorezthan—-ofy [Exaiplél 29, 3-

the title conmpound was obtained. 20 1H NVR (CDC13) S:

0. 64°%B34L é)‘yl)icﬁ'ﬂl% 35H:1ds) (0.4% 95- (M iss vpscembeplved in

20060 131 , 2.38 (2H, ,
() <5 9 e Al = 71N4aﬁz%fou% ﬁ%dﬂg%hy:iim&ldeﬁo]zmon
HZ H dd 15. 3 38 1H dd

) bg’-?%ﬂ%’wfs ST e aget gl T Ty

4. 42§OT§(§‘é egrﬁlf?d%r %d%f'ﬁ%) E)rg-‘?% 5 (%ﬁ'e I%Sldue was

dissolved in water {2 ml) and a solution cf calcium
chloride (42 mg, 0.378 mmol) in water (0.5 ml) was added.
The produced precipitates were filtered to obtain (2~
{[{3R,55)-1-(3~acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, l-benzoxazepin-
3-ylimethyl}-1,3-oxazel-5-yllacetic acid calcium salt (0.28
g, 0.247 mmol, €6%) as colorless powder.

'H-NMR (CDC13-DOD {1:2)) &: 0.81 (3H, s), 0.97 (3H, s),
3.19 (1K, d, J = 11.8 Hz), 3.22-3.29 (2H, m), 3.50 (1H, d,
J = 11.8 Hz), 3.55 (2H, s}, 3.60 (3H, =s), 3.62 {1iH, 4, J =
13.4 Hz), 3.%0 (3H, s}, 4.40-4.47 {(2H, m), 6.21 {(1H, =),

6.55 (1H, d, J = 2.6 Hz), 6.78 (1H, s), 7.02-7.37 (5H, m).

Example 23

(2={[{3R,53)-7-chloro-5-{2, 3-dimethoxyphenyl}-1- (3-hydroxy-
Z2,2-cdimethylpropyl})-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-ylimethyl}~4-methyl-1, 3-cxazel-5-yl)acetic

acid calcium salt




6.66 (1H, s), 6.95-7.36 (5H, n). Exanple 31

2-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3-

10

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4

, 1 benzoxazepi n-3-yl nethyl}-1, 3-oxazol -5-y1)-2-

et hyl propionic acid OCH CF3 0 C OO H 3 co&egpmber2006
/ CH O HO-C CH3 OH According to g sinilar manner to

that of Exanple 29, 15 the title conpound was

obtained. 'H NWR (CDC13) S: 0.64 (3H, s), 1.037 (3H,

s), 1.56 (6H, s), 3.17 (1H, d, J = 11.6 Hz), 3.25

(1H, @d, J = 7.0, 15.8 Hz), 3,38 (3H, dd, J = 6.6,

15. 8 |Hz) , YRicHd, J = 14/ 0 Hz), 3.61 (3H, s),
3.62|(1H, 11§ Hz), 3.8B (3H, 20 s), 4.41 (1H,
dd, ] = 6.6 uf? 4.47 (1H d, J = 14.0 5 Decenber
2006 6.18 (1H, s), 6/57 (1H, s), 6.80 (1H,
s), 6¢8 6H, m . Exanp %232 5
(2-{[|( 3R 7-::2.@.“0- 5- (2, 3- d et hoxyphenyl ) - 1- ( 3- hyd
roxy-
2,2-c|ne3?%§Bybp ()-N 3, 5-tetrahydro-4, 1-
HO CH3
L 2

According to a similar manner to that of Example 27,
the title compound was obtained.
'H-NMR (CDC13;-CD3OD (1:2)) 8: 0.83 (3H, s), 0.95 (3H,
5 s}, 2.05 (3H, s), 3.18-3.26 (3H, m), 3.44-3.68 (4H, m},
3.5% (3H, s), 3.89 (3H, s), 4.38-4.46 (2H, m), 6.20 (1H, s},

6.53 (14, d, J = 2.2 Hz), 7.02-7.59 (5H, m).

Example 29
10 342-{[ (3R, 58)-7-chloro-5-(2, 3~dimethoxyphenyl) -1- (3-hydroxy-
2, 2~dimethylpropyl)-2~ox0-1,2,3, 5-tetrahydro-4, 1~

benzoxazepin-3-yllmethyl}-1, 3-oxazol-5-yl)propionic acid

OHCHB

(o
8]

@]

S@ew
HC O N__
H.C o
HO
OH

Cl



benzoxazepi n-3-yl ] net hyl } - 4-ethyl -1, 3-oxazol -5-yl ) acet

ic acid OCH 1/ OCHa dC / O N....~0lyO1ly

HO 30) _ OH 10 According to a simlar manner to that

of Exanple 29, the title conpound was obtained. 'H NWR
(CDC-13) S: 0.64 (3H, s), 1.04 (3H, s), 1.16 (3H: 1t

J = 7.6 Hz), 2.43 (2H, q J = 7.6 Hz), 3.17 (1H, > Feegmber 2006
= 12.0 Hz), 3.26-3.30 (2H, m, 28 (1H d, J = 14.4

Hz), 15 3.60 (3H, s), 3.62 (2H, s), 3.62 (1H d, J =

12.0 Hz), 3.87 (3H, s), 4.39-4.50 (2H, m, 6.17 (1H,

s), 6.57 (1H, d, J = 1.4 Hz), 6.93-7.39 (SH, n).

Exanpl e 33120according to a similar manner to that of Example
(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- neopen

tyl BbeqenbeetB0063 (233 (3R, 55)-1-(3-acetoxy-2, 2-
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|fnethy|}
-1, 3diaxangll pheopl) ) atethm@citd (@, GHa imdthoCHdher@IQ-200x0-
H3CtJ O NV H3C 0 OH
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1, 3-
5 oxazol-5-yl)propionate was obtained.
'H-NMR (CDCls) &: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H,
s), 2.64 (2H, t, J = 7.4 Hz), 2.%6 (2B, t, J = 7.4 Hz),
3.21 (1H, dd, 0 = 7.0, 15.4 Hz), 3.33 (1B, dd, J = 6.6,
15.4 Hz), 3.54 {14, d, J = 14.2 Hz}, 3.6l (3H, s), 3.6%9 (3H,
10 sy, 3.73 (18, d4, J = 11.0 Hz), 3.85 (1H, 4, J = 11.0 Hz),
3.89 (3H, s), 4.41 (lH, dd, J = 6.6, 7.0 Hz), 4.58 (1lH, d,
J = 14.2 Hz), 6.30 (1H, s), &.60 (1lH, s), ©6.65 (1lH, =),
6.95-7.33 (5H, m).
(2) A mixture of methyl (2-{[{(3R,55}-1-(3-acetoxy-2,2-
15 dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1, 3~
oxazol-5-yl)propionate (0.11 g, 0.175 mmel) obtained in
Example 29-(1), a 1N aqueous sodium hydroxide solution (0.5
ml} and ethancl (2 ml) was stirred at 60°C for 30 minutes.
20 This was diluted with water (50 ml), acidified, and then
extracted with ethyl acetate (50 ml) twice. This was
washed with an aqueous saturated sodium chloride solution,
dried over sodium sulfate, and then concentrated under

reduced pressure, The residue was purified by

25 recrystallization from ethanol-hexane (1:1) to obtain (2-



According to a simlar manner to that of Exanple 29,

5 the title conpound was obtained. 'H NWVR (CDCl3) 8:

0.94 (9H, s), 3.27 (1H, dd, J = 7.2, 15.6 Hz), 3.35

(1H, dd, J = 6.0, 15.6 Hz), 3.36 (1H, d, J = 13.8

Hz), 3.61 (3H, s), 3.71 (2H, s), 3.87 (3H, s), 4

(1H, dd, J =6.0, 7.2 Hz), 4.50 (1H, d, J = 13.8

6.29 10 (1H, s), 6.56 (1H s), 643 (1H s), 6.94 (1H

dd, J =1.5, 7.8 Hz), 7.03 (1H, dd, J = 0.9, 7.8 Hz),

7.13 (1H, t, J = 7.8 Hz), 7.26-7.34 (2H, m. Exanple

34 15

2- (2{{ [ ¢BR &S)7-£hdhlkor b- 52 (2, Brdithek hpxyphenyil -) (3thiysobxy -

utyl - 2-

ox0- ; 25 @i1B= tretlrabydt b= 45 AxbenZoXaze pf hr 32 ydjaret Ayl ) - |
., 3- oxazol -5-yl)acetic acid 5 Decenber 2006 134 O-CH

1/ bepzore@pioN-oll npBod 0103 -A3E- AcTor o iy apg ogic acid

simlar manner_ to that of Exanple 29 the title

conpééﬂdm%as B4 H@Bl'ﬁ—@ﬂl\/ﬁs( éBéi?é}e%s R’PWI(SH d

1.00

i n)é By éCE&£ 31, %653{?# 5()3H18§55 T3Tgo sl 2rp- €7 2R,
7 =7
2 s (th 1 HSZ%%EE P8 49" (1R 78 e e (0

12.8 Hz}), 3.22 (14, dd, g = 7.0, 15.8 Hz), 3.37 (1H, dd, J

5 e)cember 2006

= 6.6, 15.8 Hz), 3.39 (1H, d, J = 15.4 Hz), 3.62 (3H, s},

3.63 {(1H, d, J = 12.8 Hz), 3.89 (3H, s), 4.44 (1H, dd, J

I

10 6.6, 7.0 Hz}, 4.48 (1H, d, J = 15.4 Hz), 6.19 (1H, s}, 6.59

{(lH, s}, ©.68 (1H, s}, 6.96-7.36 (bH, m)

Example 30
- {(2-{[{3R,58)-7-chloro-5~{2,3-dimnethoxyphenyl)-1-{3-
15 hydroxy-2, Z2-dimethylpropyl) -2-oxe-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]methyl} -1, 3-oxazol-5-yl)butanoic acid

o) OH
According to a similar manner to that of Example 29,

the title compound was cbhtained.

20 "H-NMR (CDCls) &: 0.64 (3E, s), 1.04 (3K, s), 1.95 (2H,



d J=1.8 Hz), 6.90 (1H, s), 6.92-7.36 (5H m. 10
Exanpl e 35

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo- 1-
propyl -1, 2, 3, 5-tetrahydro- 4, 1- benzoxazepi n- 3-yl ] net hyl

}- 1, 3-oxazol -5-yl)acetic aC|d OCH3 1 OCH3 ngecemberzo%

~l1 NC]—| J O0 H C 15 According to a simlar rman
to that of Exanple 29, 5 Decenbeg,2006 135 the t|tIe
conmpound was obtai ned. 1H NWR (CDC13) 6: 0.95 (3H, t,
J =7.5 Hz), 1.56-1.84 (2H, m), 3.23-3.54 (3H, m,
3.56 (3H, s), 3.69 (2H, s), 3.86 (3H, s), 4.40-4.52
(2Hquhe6, 09 £1H,4 $)z) 62608 (L, o, F F 7.2.4zHz)2.69 (2H, t,
6.90 (1H, s), 6.93-7.37 (SH, m. Exanple 36
(2-{] E3R.BS)= ¥ chligr d-185 (2, 39 dF met.hoxgphenyk) - Lt kd,- J =
2-
ox0-9.,62, 3556t &t raydifo-4H1- denzdbxaziepi-n13- ¢l fimet hy140 A(1H, d,
, 3- 10 oxazol - 5y|)acet|c acid Orc 1 / CH3 C O '45

J = 15.0 Hz), {3H, s), 3.63 (1H, d, J = 12.2 Hz), 3.89
5 (3H, s), 4.42-4.52 {(2H, m), 6.19 {1H, s), 6.58 (1H, s),

6.66 (1H, s}, 6.95-7.36 (5H, m).

Example 31
2=(2-{[(3R,55)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-

10 hydroxy-2,2-dimethylpropyl) -Z-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-ylimethyl}-1, 3-oxazol~5~yl}j-2-
methylpropionic acid

O—cH

3
L
@]
Cl O 0
\V/L\TQT;O
0“‘C Mo
According to a similar manner to that of Example 29,
15 the title compound was obtained.
'H-NMR {(CDCl3) &: 0.64 (3H, s), 1.037 (3H, s}, 1.56
(6H, s), 3.17 (1H, d, J = 11.6 Hz), 3.25 (1lH, dd, J = 7.0,
15.8 Hz), 3.38 (3H, dd, J = 6.6, 15.8 Hz), 3.39 (1H, d, J =
14.0 Hz), 3.61 {(3H, s), 3.62 (1H, d, J = 11.6 Hz), 3.88 (3H,

20 sy, 4.41 (1H, dd, J = 6.6, 7.0 Hz), 4.47 (1H, 4, J = 14.0



5

10

15

20

N~ NOH O H3C According to a simlar manner to that
of Exanple 29, the title conpound was obt ai ned.
IHNWR (CDC13) S 1.25 (3H, t, J =7.2 Hz), 3.28 (1H
15 dd, J =7.2, 15.6 Hz), 3.39 (1H dd, J = 7.2, 15.6

Hz), 3.50-3.66 (4H, m, 3.69 (2H, s), 3.86 (3H,
4.45 (1H t, J = 6.3 Hz), 4.48-4.62 (1H m, 6.Sd%écember2006
(1H, s), 6.61 (1H, d, J =1.8 ;@i, 6.90 (1H, s),

6.92-7.37 (5H, m. 20 Exanple 3

(4-Benzyl -2-1[ (3R, 5S) - 7-chl or 0- 5- ( 2, 3- di met hoxyphenyl)

-1 5 Decenber 2006 136

(3- hydroxys 2, 2rgj net,hyl.propyh) -2 0x0-eb, 2.8, 5=t et adnydr. 53

O_

4, 1-menzexazepi n- 3-yl ] met hyl }- 1, 3- oxazol -5-yl )acetic

acid OCH3 1/ "CH3 C 0O\ M..... ~- 0 H3C H3~ O

N HO O OH According to a simlar manner to that of

Exanple 29, 5 the title conpound was obtai ned. 1H NWVR

( CDEx3)rSe 6263 (3H, s), 1.04 (3H, s), 3.15 (1H, d, J

= 12.6 Hz), 3.26 (2H, dd, J = 4.5 7.2 Hz), 3.35 &}H,
(2-{[(3R,58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1- (3-hydroxy-

2,2-dimethvylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yllmethyl}-4-ethyl-1,3-oxazol-5-yl)acetic

acid

According to a similar manner to that of Example 29,
the title compcound was obtained.

'H-NMR (CDC1,) &: 0.64 (3H, s), 1.04 (3H, s), 1.16 (3H,
t, Jd = 7.6 Hz), 2.43 (2H, q, J = 7.6 Hz), 3.17 {1H, d, J =
12.0 Hz), 2.26-3.30 (2H, m), 3.38 (1H, d, J = 14.4 Hz),
3.60 (3H, s}, 3.62 (2H, s}, 3.62 (1H, d, J = 1Z.0 Hz), 3.87
{3H, sy, 4.39-4.50 (?H, w), 6.17 (1H, s}, €&.57 (1iH, d, J =

1.4 Hz), 6.93-7.39 [(5HH, m).

Example 33

(2-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-l-necpentyl-



190

15

d, J = 14.4 Hz), 3.51 (2H, d, J = 1.8 Hz), 3.59 (3H,

s), 3.60 (1H, d, J = 12.6 Hz), 3.79 (2H s), 3.86

(3H, s), 4.41 10 (1H, t, J = 7.2 Hz), 4.43 (IH d, J =
14.4 Hz), 6.15 (1H, s), 6.55 (1H, d, J = 2.1 Hz),

6.93 (1H, dd, J = 1.5, 8.1 Hz), 6.98 (1H, dd,

1.5, 8.1 Hz), 7.08 (1H, t, J = 8.1 Hz), 7.13- 7J52'ge“"“m"er2006

8
(5H m, 7.28 (1H, d, J = 9.0 Hz)337.34 (1H, dd, J =
2.1, 9.0 Hz). 15 Exanple 38
3-(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3-
hydr oxy- 2,
2- di pephyl pyopylo-t2te%8vdrd-3, 5=$@txcatayz@mn431y11methy1} 1,3-
benzoxazepi n- 3-yl ] net hyl } - 5- nethyl , 3-oxazol -4 5
Decebheto2006y1 laxktilc) peagi oni ¢ aci d a CH3 CH3 o C
OHIC ONCH3 HOH3C C O OH (1) Phosphorus oxychl oride

(0.35 g, 2.33 ) was added to a solution of nethyl
(4S)-4- ({ -1-(3- 5
acet oxy-2 it hyl propyl )-7-chl oro-5-(2, 3

HC
&p

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCls;) &: 0.94 (9H, s), 3.27 (1H, dd, J = 7.2,
15.6 Hz), 3.35 (iH, dd, J = 6.0, 15.6 Hz), 3.36 (lH, d, J =
13.8 Hz), 3.61 (3H, s), 3.71 {(2H, s), 3.87 (3H, s), 4.44
(1H, dd, J = 6.0, 7.2 Hz), 4.50 (1H, d, J = 13.8 Hz), 6.29
(14, s), 6.56 (1H, s), 6.88 (1H, s), 6.94 (lH, dd, J = 1.5,
7.8 Hz), 7.03 (1H, dd, J = 0.9, 7.8 Hz), 7.13 {(1H, t, J =

7.8 Hz), 7.26-7.34 (2H, m).

Example 34
2-({2-{[ (3R, 58)-7-chloro-5- (2, 3-dimethoxyphefyl)-1-iscbutyl-2-
oxo-1,2,3, 5 tetrahydro-4, 1-benzcxazepin-3-ylimethyl}-1, 3~

oxazol-5-yllacetic acid



di met hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- oxo- 4, | - benzoxaz
epi n- 3-yl]acetyl }am no) - 5- oxohexanoate (1 g, 1.55
nmol ) obtained in Exanple 20-(1) in DMF (3 nl) and
the m xture was stirred at 80C for 1 hour. The
reaction solution was cooled in an 10 ice bath eﬂﬁ ber 2006
aqueous saturated sodi um hydrogen car bonate I B%ﬂn
(50 M) was added. The product was extracted MAth
ethyl acetate (50 m) twi ce, washed with water and an
aqueous saturated sodium chloride solution, dried over
sodium sul fate, and then concentrated under reduced 15
pressure. The @egﬂdue was purified by silica ge

colum ¢ '.toggaphy [ devel opi ng sol vent :

hexane et acgtate (1: 1)] to obtain nethyl

-o-v ¢ 7 chloro 5- (2 3- di met hoxyphenyl )-1, 2,3
,5 5 De er
t et rahy o azepi n- 3-yl ] net hyl } - 5- net hy
- 1, 3- @xazo - ﬂyl)propl hate (0.83 g, 1.29 mmol, 83%
as color Ss powder. 1H- NWR (CDC13) S: 0.94 (3H s),
1.03 (3Hics), 2.03 (3H, 5's), 2.22 (3H, s), 2.57-2.62
(2H, m, 2.66-2.71 (2H, m, 3.19 (1H, dd, J = 7.2,
15.6 Hz), n3:A%i1 Q%Htodgisfhiié% %ﬁn%ér6t5t9haé35%4E&%Eble 29,
d, J =13.8 Hz), 3.61 (3H, s), 3.64 (3H s), 3.74
(1H, tde Qlfléiuﬁ@b@%d waSdbHtkHned, J = 11.1 Hz), 3.89
(3H, s), 4.36 (1H, dd, J = 6.0, 7.2 Hz), 4.57 (1H, d,
10 J = 1388nHR) (cb:29 61H). %), (%:,59, (IH: d.6 315 ,1.1800 (3H,
FE) 6.95- 7.34 (5H, m. (2) A mxture of methyl
3- (24{[{ 3R BS) HEJ (3Liagetoxy+ (1H, m), 3.32-3.41 (3H, m}, 3.57

(3H, s), 3.6% (2H, s), 3.87 (3H, s), 4.37 {(1H, t, J = 7.8,
13.8 Hz), 4.46 (1H, £, J = 6.3 Hz), 6.12 {1H, s), 6.60 (1H,

d, 7 = 1.8 Hz}, 6.90 (lH, =), 6.92-7.36 (5H, m).

10 Example 35
(Z-{[{3R,58)~7~chloro~5-(2, 3-dimethoxyphenyl) -2-oxo-1-
propyl-1,2,3,5-tetrahydrc-4, l-kenzoxazepin-3-yl]lmethyl}-
1l,3-oxazol-5-yl)acetic acid

O

CH,
CH,
o
l % ° NN\T/O
Z N’*i AEJ>'d>7EOH
- ’

H.C

3

15 According to a similar manner to that of Example 29,




S4H, Iny,2 3 H23. 99

2, 2-dimethyl propyl)-7-chloro-5-(2, 3-di net hoxyphenyl ) -
1, 2, 3,5-tetrahydro-2-o0xo-4,|-benzoxazepi n- 3-yl ] net hyl }
-5 15 nmethyl -1, 3-oxazol -4-yl ) propi onate (0.67 g, 1.04
nmol) obtained in Exanple 38-(1), a IN aqueous sodi um
hydroxi de solution (2.5 m) and ethanol (7 nl) S
stirred at 60C for 30 ninut es This mixture vvasSV\Becember2006
diluted with water (50 ml), aci i ed, and then
extracted with ethyl acetate (5 O m) twce. The
extract was washed with an aqueous saturated sodi um
chl oride solution, dried over sodium sulfate, and
t hencgoncantd alggdoundefad educaq pressure to obtain
3-(2-{[ (3R 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) -1 -
( 3-22ydr OXy-Ruz- dEvet-hybpropyd ) c#r,0%0- &, 2, 3, D-d.8t,r ahydr 1 54
0
4," {benzoxazZepizr33sy| | met myl,} 3556et by -4), ,3-0xazakbH4 5,
Decenber 2006 139 yl)propionic acid (0.47 g, 0.801

mol 7 - 7% 3tas s¢ol dr fiess. Spoder m) 1HONMR (IBDCE3), & 60 (1H, d,
0.64 (3H, s), 1.05 (3H, s), 2.22 (3H, s), 2.62-2.72

észrn)S 1/3.067337487 (2Hl- M), 5 3.62

(3H, s), 3.63 (1H, d, J = 12.3 Hz), 3.89 (3H, s),
4.39-4 48 (2H m, 6.19 (1H, s), 6.60 (1H d, J = 2.1

: 747(5H nm . Exanple 39 10
3-[(%?3?’5“ ]§§ - chl or o- 5- (2, 3- di net hoxyphenyl ) - | - (3- hydr

-.2, h d
gé%zéga{s%gilér}%% %F?‘EQ% C%j pyr azo%iﬁég?é?x x;ﬁrnaw rogth 2-

CH3 oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1,3-

10 oxazol-5-yl)acetic acid

O‘“CHS

v
O
Q ‘,n"\ro
szo ‘f}r

According te a similar manner to that of Example 29,

the title compound was obtainesd.

'H-NMR {CDCl;) &: 1.25 (3H, t, J = 7.2 Hz), 3.28 (1H,

15 dd, J = 7.2, 15.6 Hz), 3.39 (lH, dd, J = 7.2, 15.6 Hz),

20

3.50-3.66 (4H, m), 3.69 (2H, =), 3.86 (3H, s), 4.45 (1H, t,
J = 6.3 Hz), 4.48-4.62 (1H, m), 6.06 (1H, s), 6.61 (1H, d,

J

1.8 Hz), 6.80 (1H, s}, €.92-7.37 (bBH, m).

Example 37

{4-Benzyl-2-{[{3R,58)-7-chloro-5-(2, 3~dimethoxyphenyl}-1-



10

15

OCH3 O G 0 OH \NNNONH3CI O H3C\~I\~OH (1)

N, N- di net hyl f or mal dehydedi net hyl acetal (0.41 m) 15

was added to a solution of ethyl

4-1 ((3R, 5S)-1-(3-acet oxy 2,

2-di met hyl propyl ) - 7-chl or o- 5- (2, 3- di net hoxyphenyl] ).- 2-

xo- 1,2, 3,5-tetrahydro-4, §ﬂkmeﬁ%er2006
| - benzoxazepi n-3-yl)]-3-oxobutanoate (1.5 g) obtained

in Exanple 26-(1) in toluene (30 mM) and the mxture

was refluxed overnight. After the reaction 5 Decenber

2006 140 solution was concentrated, ethanol (30 m)

and hyrdnaiziome-2hydd ate(:0.pk4rg) ) werexadded 3t 6 -therahydro-
resi due and the mxture was refluxed for 3 hours. The

r eacti o ssglcut-oni was v Idowdént p al et @nrtihé-wésidaeic acid
was purified by silica gel 5 colum chromatography to

obtain et 32FqH, 3R, 5S) - 7- chl or o-

5-(2, 3-dif oxyphenyl ) - 1- (3-acet oxy- 2, 2-di net hyl pr opy
)-2- oxo , 33 5-tetrahydro-4, 1- benzoxazepi n- 3-
yI)ne}hyI]p razol - 4-carboxylate (0.90 g) as a brown

-] = 7.4 Hz), 2.03 (3H, s), 3.47-3.55
s), 3.71-3.88 (2H, m, 3.89 (3H,
4.21 (2H, q, J = 7.4 Hz), 4.54
.27

GH

0i | . ChbN OD) S 0.95 (3H, s), 1.02 (3H s),

According to a similar manner to that of Example 29,
the title compound was obtained.

IE-NMR (CDCls) &: 0.63 (3H, s), 1.04 (3H, s), 3.15 (1H,

&%
o
I

12.6 Hz), 3.26 (2H, dd, J = 4.5, 7.2 Hz), 3.35 (1H,

4, J = 14.4 Hz), 3.51 (2H, 4, J = 1.8 Hz), 3.59 (3H, s),
3.60 (1H, d, J = 12.6 Hz), 3.79 (2H, s!, 3.86 (31, s), 4.41
(14, ©, J = 7.2 Hz), 4.43 {1H, d, J = 14.4 Hz), 6.15 (1H,
s), 6.55 (lH, d, J = 2.1 Hz), 6.93 (l1H, dd, J = 1.5, 8.1
Hz), 6.98 (1H, dd, J = 1.5, 8.1 Hz), 7.08 {(1H, t, J = 8.1
Hz), 7.13-7.26 (5H, m), 7.28 (1H, d, J = 9.0 Hz), 7.34 (1H,

dd, J = 2.1, 9.0 Hz).

Example 38
3-(Z2-{[(3R,58}-7-chloro-5-(2,3-dimethoxyphenyl}-1-{3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yljmethyl}-5-methyl-1, 3-oxazol-4-



n

10

15

(1H, s), 6.61 (1H, s), 6.96-6.99 (1H m, 7.10-7.33
(4H, m, 7.87(1H, s). 15 (2) A m xture of ethyl
3-[((3R, 5S)-1-(3-acet oxy- 2, 2-

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo
- 1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl )]
nmet hyl ] pyrazol - 4-carboxylate (1.0 g) obtained
Exanmpl e 39-(1), a 2N aqueous s§%3rated sodi um
hydr oxi de solution (3.3 nl) and et hanol (20 m ) was
stirred at 80C overnight. This mxture was dil uted
wth water (50 m), acidified, and then extracted

W t R ghlrepeberm {5 m) tw ce. This extract was

washed wi th an aqueous saturated sodi um chl ori de
solution, drigd over magnesi umsulfate, and then
concent r at ed-tind&f: 25 reduced pressure. The residue
was puri f siH,i ca gel 5 Decenber 2006 141 col um
y Po obtain 3-[((3R 58) 7-chl or o- 5-

-tetrahydro 4, 1- benzoxazepln 3-
I'n4- carboxylic acid (0.18 g) as a
ysi o/ (CDC13) 6: 0.65 (3H, s), 1.06
(3H, S)%ﬁZQyS (bHN . J =11.7 Hz), 3.37 (1H d, J =
15 0 Hz 56-3.61y(3KH, m), 3.63 (3H, s), 3.89 (3H,
N 6.9 Hz), 4.49 (iH d, J =14.4
FE) 6.19 (1H, s), 6360 (1H, d, J = 10 2.4 Hz),

6.97-7.00 (1H, m, 08710(1H m, 7.16-7.36 (SH
m, 7.94 (1H, s). Bxanphe 40

(1) Phospheorus oxychloride (0.35 g, Z2.33 mmol} was
added to a sclution of methyl (45)-4-({2-[(3R,53)-1-(3-

acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-

dimethoxyphenvl}-1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyltlamino}-5-oxchexancate (1 g, 1.55 mmol) obtained
in Example 20-(1) in DMEF (3 ml) and the mixture was stirred
at 80°C for 1 hour. The reaction soluticn was cooled in an
ice bath and an aquecus saturated sodium hydrogen carbonate

solution (50 ml) was added. The product was extracted with

ethyl acetate (50 ml) twice, washed with water and an
agqueous saturated sodium chioride solution, dried over
sodium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography [developing sclvent : hexane-ethyl acetate
{1:1}] to obtain methyl 3-(2-{[(3R,58)-1-{3-acetoxy-2,2~-

dimethylpropyl)-7-chlore-5-(2, 3~-dimethoxyphenyl)-1,2,3, 5-

? I)Pecember 2006
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1- (3-carboxypropyl)-3-{{(3R 53)-7-chloro-5-(2,3- 15

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

o 1,2, 3,5-tetrahydro-4,1|-benzoxazepi n-3-yl]nethyl}-1H
pyrazol -4-carboxylic acid OCH3 01 0 OH CH3 C 0O N
NN t1C~- OH3C OH 0 OH 5 Decenber 2006 142 (1§Dcembm,2006
Pot assi um car bonate (0.741 g) was added to a s Ut oR

of ethyl-5-{[ (3R 59)-1-(3-(acetgxy)-2, 2-

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

- 1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] met hyl } - 1H

5 pyrazol -4-carboxylate (3.00 g) obtained in Exanple

39- (tBtraandrethydxA-dricmabubanoab 2 {0.vA94keih) 11 A5 DMt ny1-
(30 M) and the mxture was stirred overnight. The

r eact,iorxzsebutdon ) mas idnkotedl w1 hy,etlhyl® acefat @3%) as
washed with water and an aqueous saturated sodi um

chl ordige lseEurdwter-dri ed over 10 magnesi um sul f ate,

and theg concentrated under reduced
H-NMR (CDCls) &: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H,

sy, 2.22 (3H, s), 2.57-2.62 (2H, m), 2.66-2.71 (2H, m},
3.19 (1H, dd, J = 7.2, 15.6 Hz}, 3.25 (1H, dd, J = 6.0,
15.6 Hz), 3.5%4 (1H, d, J = 13.8 Hz), 3.61 (3H, s}, 3.64 (3H,

s), 3.74 {1H, d, O = 11.1 Hz), 3.84 (1H, d, J = 11.1 Hz},

(W

.89 (3H, s), 4.36 (1H, dd, J = 6.0, 7.2 Hz), 4.57 (1lH, d,
J = 13.8 Ez}, 6.29 {(lH, s), 6.5% (1H, d, J = 1.8 Hz), 6.85-
7.34 (5H, m).

(2) A mixture of methyl 3-(2-{[{(3R,55)-1-(3-acetoxy-
Z,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxo-4, l-benzoxazepin-3-ylimethyl}-5-
methyl-1,3-oxazol-4-yl)propionate (0.67 g, 1.04 mmol)
obtained in Example 38-(1), a 1N agusous sodium hydroxide
sclution {2.5 ml) and ethanol (7 ml) was stirred at 6&0°C
for 30 minutes. This mixture was diluted with water (50
ml), acidified, and then extracted with ethyl acetate (50
ml) Zwice. The extract was washed with an aqueocus
saturated sodium chloride sclution, dried over sodium
sulfate, and then concentrated under reduced pressure to
obtain 3-(2-{[(3R,58;-7-chloro-5-{2,3-dimethoxyphenyl)-1-
(3-hydroxy-2,Z2-dimethylpropyl}-2-oxo~1,2,3,5-tetrahydro—

4,1-benzoxazepin-3-yllmethyl}-5-methyl-1,3-oxazol-4-



pressure. The residue was purified by silica ge

columm chromat ography to obtain ethyl

3-{[ (3R, 5S)-1-(3-(acetoxy)- 2,

2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-o0
X0-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|}nethylf}T¥f2ﬁmr2006
15 et hoxy- 4-oxobutyl)-I| H pyrazolis4- car boxyl ate (0.98

g) froma first eluted fraction and et hyl

5- ({(3R, 5S)-1-[ 3-(acet oxy) -

2, 2-di et hyl propyl ]-7-chl oro-5-(2, 3-di net hoxyphenyl ) -2
-ox@l)prepionic acid {0.47 g, 0.801 mmocl, 77%) as colorless
1, 2,3,5-tetrahydro- 4, 1- benzoxazepi n-3-yl } et hyl ) - 1- (4-

et hadrcgroxobut yl ) - | H pyr azol - 4- car boxyl ate (1.78 Q)
froma ,20 second eluted fraction. (2) To a solution

of et hy 3V} (JREBS) -4: (B-{hcetibxy)~ 1.05 (35, =), 2.22 (34,
2, 2-gi et byl propy| ); 7551 of 9355 (2 34l methoxyghenyl) -2,

1,2,.3,,5-tetrahydro-4, 1-benzoxazepj n-3-yl.] met hyl }=1- (4-
5eth5§§§ﬁ}§§bba y|§léﬁ4ﬁ&$%a§0|?4?c%$b%£¥ﬂa?§'gg.§3%7f?s
obt aj ned ,i e 40- ;1) kpn ethanol., ;8. m S.
addgﬁ@E ENQ%Egggg§ﬁérQ%&§6(hgﬂsgghgggﬁg(ggdiéh¥@ 2ozl
hydroxisde g6l utjon,(4 m) and the mxture was stirred
overni ght. The reaction solution was neutralized with
I N hydrochloric acid and extracted with ethyl
acetate. This extract was washed with an aqueous 5
sat urated=sedi um chl ori de sol ution, dried over
magnesi um sulfate, and then concentrated under
10r edudcdd (pRe8S ur e chillvero-Ses P dded wast ipuricficed Lbylsi bilgairoxy-
gel colum chromatography to obtain the title
conpodndire sy hep P IIBERVR*0EDC | 3, B)tB:radye4ot3H - s)
1.03 (3H, s),.2.10 10 2.21 (2H, , 2.28-2.38 (2H, m,
3_1@epfgﬁaa§pgn§§jmi)@eﬁfy})pyrazo ~d~carboxylic acic

oo
O CH,
CH
-~ 3
© o
i 0 \w_§~OH
lli: . —
N'g N.
e} N
HC>(%

H,C
OH
(1) N,N-dimethylformaldehydedimethylacetal (0.41 ml)
1& was added to & solution of ethyl 4-[{(3R,55)-1-(3~acetoxy~
2, 2-dimethylpropyl) -7-chloro-5-{2, 3-dimethoxyphenyl) -2-oxo-
1.2,3,5-tetrahydro-4,1-benzoxazepin-3-yl}]-3-oxcbutancate
(1.5 g) obtaired in Example 26-(1) in toluene (30 ml) and

the mixture was refluxed overnight. After the reaction
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3.28-3.45 (2H, m), 3.52-3.69 (5H, m), 3.86 (3H s),
4.13 (2H, t, J = 6.22 Hz), 4.41-4.52 (2H, ), 6.17
(1H, s), 6.56 (1H, d, J = 2.07 Hz), 6.94 (1H, dd, J =
1.9, 7.9 Hz), 7.05- 7.17 (2H, m), 7.30-7.40 (2H, m),

7.85 (1H, s). 15 Exanple 41
1-(3-carboxypropy|)-5-{[(3R,58)-7-ch|oro-5-(2,3§Imcm“mﬂ2006
di met hoxyphenyl) - 1- ( 3- hydr oxy- 2,;2ndi met hyl propyl) - 2- ox

o- 1, 2,3,

5-tetrahydro-4, 1- benzoxazepi n-3- VI ] met hyl }-1H 20
pyrazol - 4-carboxylic acid 5 Decenber 2006 144 O CH3

0 0 NutChnpwlkBcdhderiM rat3d; Otid3a ION IO mNQ 2AdIiN/drazine
aqueous sodi um hydroxi de solution (4 m) was added to

a sdlwirade dP. &t hyl qe @8ReE8S)e 13 remdebyl| oxy)th? mixture
2-di met hyl propyl ] -7-chl oro-5-(2, 3-di met hoxyphenyl ) -2-0

x0- W3 refluxed for 3 hours. The reaction soluticn was
1,2,3,5-tetrahydro-4,1|-benzoxazepi n-3-yl }nethyl)-1-(4
et hGAANEX8baE Y THpYEE2BFE 4¢2arBoRyI-afePy0s 75l ¢y gel

obt ai ned in Exanple 40-(1) in ethanol (20 n1% and the
column chromatography to obtain ethyl 3-[((3R,53}-7-chloro-

5-(2, 3-dimethoxyphenyl)-1- (3-acetoxy-2, 2-dimethylpropyl)-2-
cxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3~
yiimethyl]pyrazcl-4-carboxylate (0.90 g} as a brown oil.
“H-NMR {(CD;OD} &: 0.95 (3H, s), 1.02 (3H, s), 1.26 (3E,
t, J =7.4 Hz), 2.03 (3H, s), 3.47-3.55 (2H, m), 3.62 (3H,
s), 3.71-3.88 (ZH, m}, 3.89 (3H, s), 4.08-4.15 {24, m),
4.21 (2H, g, J = 7.4 Hz), 4.54 (1lH, d, J = 14.1 Hz), 6.27
(iH, s), 6.681 {1H, s}, 6.%6-6.99 (1¥, m), 7.10-7.33 (4H, m),
T.BT(1IH, s).

[2} A mixture of ethyl 3-{({(3R,558)-1~(3~acetoxy-2,2~
dimethyipropyl)-7-chloroc-5-(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-y1l)] methyl]lpyrazel-
d-carboxylate (1.0 g) obtained in Example 39-{1), a ZN
aqueous saturated scodium hydroxide solution (3.3 ml} and
ethancl (20 mi) was stirred at BO°C overnight. This
mixture was diluted with water (50 ml), acidified, and then
extracted with chloroform (50 ml) twice. This extract was
washed with an aguecus saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel



m xture was stirred for 2 days. The reaction sol ution
was neutralized with IN hydrochloric acid and

extracted with 10 ethyl acetate. This extract was

washed wi th an aqueous saturated sodi um chloride
solution, dried over magnesium sulfate, and the D ber 2006
concentrated under reduced pressure. The residub Wed" "
purified by silica gel colum chypmatography to

obtain the title conpound (590 ny 15 1HNWR (CDC 1 1)

6: 0.76 (3H, s) , 0.87 (3H, s) , 1.83- 1.96 (2H, m,

2.14 (2H, t, J = 7.3 Hz), 3.03-3.20 (2H, m,

3. 23314 (FHonBog3apRy (BH,018)2,in3368 ( (1K, 5o, - 0-F114015-
Hz), 3.83 (3H, s), 4.07-4.25 (3H, m, 4.35 (1H, d, J

= 142, HzdimethdBphiky 1 5)] - G-1QdcbHy-8) 2- @hﬁﬁtdﬁﬂﬂro@yl

J = 2.6 Hz), 6.59 5 Decenber 2006 145 (1H, d, J =
3.3,05091+%93 SFt@QI?hi@r%24ﬂ11ﬁﬁﬂZ¢X5®ep1mf3ﬂd J =

2.5, 8.7 Hz), 7.70 1H d, J =8.9Hz), 7.77 (1H, s).
Exanﬁiémggpx; pyrazo carboxylic acid (0.18 g} as a white
1- (carboxynethyl)-3-{[ (3R, 5S)-7-chl oro-5-(2, 3-

“di metheXyphenyl ) - 1- (3- hydr oxy- 2, 2- di met hyl propyl ) - 2- ox

123 5- tetMEnytPot 4, P2 bBngoxadpi H-3-Y1 eyl Flans- 18 (14,
Pyragol s4- carBogyl ) ;a6 4@ O O H 1600 t], N BN B (3,

m), 3.63 {(3H, s}, 3.89 (3H, =), 4.14 (1H, t, J = 6.9 Hz),
4.49 (iH, d, J = 14.4 Hz), 6.1% (1H, s), €.60 (1H, d, J =
10 2.4 Hz), 6.97-7.00 {(1H, wm), 7.08-7.10 (1H, m), 7.16-7.36

(5H, m), 7.94 (1H, s).

Example 40

- (3~carboxypropyl)-3~-{ [ (3R, 58)-7-chlorc-5-{2, 3-

15 dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl)-2-oxo-
i,2,3,5-tetrahydro-4, l-benzoxazepin-3-yljmethyl}-1H-

pyrazol-d4-carboxylic acid

g

ek
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HC

OH OH 10 According to a simlar manner to that of

Exanple 40, the title conmpound was obtained. ~H NWR
(DMBSO-d6) 6: 0.76 (3H, s), 0.84 (3H, s), 3.00- 3.21

(2H,

3.82 (3H, s), 4.23-4.40 (2H, n), 4.50 (2H, s),

(1H,
7.0
8.7

m, 3.22-3.57 (5H, m), 3.65 (1H, d, J = 14.0 Hz),

6. 06
s), 15 6.31 (1H, d, J = 2.5 Hz), 6.96 (1H, Sd‘se‘ifm_berm%
Hz), 7.05- 7.22 (2H ), 7.$2(1H, dd, J = 2.1,
Hz). 7.68 (1H, d, J = 8.9 HzY, 7.99 (1H s).

Exanpl e 43 20
1- (carboxynethyl)-5-{[ (3R 5S)-7-chloro-5-(2,3 5

Decenber 20001146 ium carbonate (0.741 g) was added

O

to a
di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

O_
1, 2,

solution of ethyl-5-{[(3R,53)-1-(3-{acetoxy)—-2,2-
3, 5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] net hyl }- 1H

pyr azote-vdarboxy) + ¢-acl o B5CEH3 , 201 GndHh o :GHBeCl 1 O-2 Noxo-

N-N

H3C \I*/1 O H C OH HO
1,2,3,5-tetrahydro~4, I-kenzoxazepin-3-ylimethyl}-1H-

pyrazol-4-carboxylate (3.00 g) obtained in Example 39-(1)
and ethyl 4-bromobutancate (0.7%94 ml) in DMF (30 ml} and
the mixture was stirred overnight. The reaction sclution
was diluted with ethyl acetate, washed with water and an
aqueous saturated sodium chloride sclution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chrematography te obtain ethyl 3-{[{3R,58)-1-(2-{acetoxy) -
2, 2-dimethylpropyl)-7-chlorc-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydre~4, l-benzoxazepin-3-yllmethyl}-1- (4~
ethoxy-4-oxobutyl)-1lH-pyrazcl-4-carboxylate (0.98 ¢g) from a
first eluted fraction and ethyl 5-{{(3R,5S8)-1-[3-(acetoxy)-
2, 2-dimethylpropyl]-7-chloro-5-(2, 3-dimethoxyphenyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-vilmethyl) -1-{4-
ethoxy-4-cxcbutyl)-1H-pyrazol-4-carboxylate (1.78 g) from a
second eluted fraction.

(2} To a sclution of ethyl 3-{[(3R,55)-1-(3-{acetoxy)-
2, 2-dimethylpropyl)-7-chloro~5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, l1-benzcxazepin-2-yljmethyl}-1-({4-
ethoxy-4-oxobutvyl)-1H-pyrazol-4-carboxylate (0.8 g)

cbtained in Example 40-{1) in ethanol {8 ml) was added a 1IN
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5 According to a simlar manner to that of Exanple 41,
the title conpound was obtained. 'H NVR (DVBO d6) 5:
0.75 (3H, s), 0.87 (3H, s), 3.03- 3.20 (2H, m,
3.24-3.41 (2H, m, 3.51 (3H, s), 3.66 (1H, d, J =

14.1 Hz), 3.84 (3H, s), 4.10-4.18 (1H, m, 4.33
d, 10 J = 14.1 Hz), 4.51-4.60 (1H, m, 5.00 2H§§’f¢emb“2006

6.11 (1H s), 6.28 (1H d, J =226 Hz), 6. 72 (1H, dd,

J =20, 7.3 H), 7.11-7.22 (2H, m, 7.50 (1H, dd, J

= 2.5 87 H), 7.69 (1H, d, J =8.9 Hz), 7.77 (1H,

s). 15 Exanple 44

2- [ SaddBR, 5504 hm[ Bydacetas axyht202- i nEthhyghpr epyl fiideure
chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

0- was stirred cvernight. The reacticn sclution was

4, 1- benzoxazepi n- 3-yl } met hyl ) - 4- (et hoxvcar bonyl ) - 1H

pyr azol -y zEBenz b cLiadhiirs chéesrberc 2D0Gd A7racCHl Gth
Cl 0OCH O,CH3 ONNNO HCOOH t3C0 Of/ CH3
1,1- T it ﬁ&WaRFP\I- dt et WAtFeCRaN@ant Hd q0 "398 ) aRWeROus

saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel cclumn chromatography to
obtain the title compound (157 mg).

'‘H-NMR (CDCls) &: 0.64 {3H, s), 1.03 {3H, s), 2.10-
2.21 (2H, m), 2.28-2.38 (?H, m), 2.16 (1H, 4, J = 12.1 Hz),
3.28-3.45% {(2H, m), 3.52-3.69 (5H, m}, 3.86 (3H, s), 4.13
(ZH, t, J = 6.22 Hz), 4.41-4.52 {24, m), 6.17 (1H, s}, 6.56
(1H, d, J = 2.07 Hz), 6.94 (1H, dd, J = 1.9, 7.9 Hz), 7.05-

7.17 (2H, wm), 7.30-7.40 (2H, m), 7.85 (1H, s).

Example 41

- (3-carboxypropyl)-5-{ [ (3R, 58)-7-chloro-5-{(2, 3~
dimethoxyphenyl}-1-(3-hydroxy-2,Z-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1H-

pyrazol-4-carboxylic acid



N

10

15

added to a sol ution of ethyl

4-1 (3R, 5S)-1-(3-acet oxy- 2, 2-

di met hyl propyl ) - 7-chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo
-5

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-vl ] - 3- oxo ano
te (2 g) in toluene (20 M) and the m xture masqybe“mﬂmrmxm
refluxed overnight. After the njxfure was
concentrated under reduced pressure, ethanol (20 m)
and 2-hydrazi nobenzoic acid (0.567 g) were added to
the residue and the m xture 10 was refluxed for 3
hours. Afte Bnggntrati on under reduced pressure,
the residyg as purified by silica gel colum
chronatogd=$;v 0 obtain the title conpound (0.83 Q).
1H NVR ( DV d6) : 0.87 (6H m, 1.11 (3H, t, J
= 7. Lz 8 ?SH, , 3.18-3.31 (2H, m, 3.45 (3H,
3 m, 3.83 (3H, s), 3.99-4.16

IH d, 73 = 14.3 Hz), 6.00 (1H s), 6.25
(1H, d,ud = 2.3 Hz),V6.67 (1H, dd, J = 1.4, 7.3 Hz),
7.09-7. Q«%H, m, \/.38-7.45 (1H, m), 7.46-7.64 (4H,
m, 7.83£1N, d, J

, Hz), 7.97 (1H, s). 5
Decenber 2008 148
3-(5-{[ (3R, 55)-1-(3-
ro-5- (2, HO
3'd'"EthQ%M@P%QME%ag'gg&Eén3?§m%k98&r§ %ﬂﬁﬁyﬁfa_%l) was

benzoxazepi n- 3-yl | net hyl } - 4- (et hoxycar bony pyrazo

|'|'a¥£&ﬁaﬂ;%j%o@ﬁ%goﬂ}égﬂé%hy@ @L({(3R,5S)—1—[3~(acetyloxy)A

et oxy- 2, 2-di nmet hyl propyl )-7-chl o

Z2,2-dimethylpropyl]l-7~chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-ylimethyl)-1-(4-
ethoxy—4-oxobutyl) ~-1H-pyrazol-~4-carboxylate (0.75 g)
obtained in Example 40-(1) in ethanol (20 ml} and the
mixture was stirred for 2 days. The reaction solution was
neutralized with 1IN hydrcchloric acid and extracted with
ethyl acetate. This extract was washed with an agqueous
saturated sodium chleride soluticn, drised over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to
obtain the title compound (590 mg).

'H-NMR {CDCl3) &: 0.76 (3H, s), 0.87 {(3H, s), 1.83-
1.96 {(2H, m), 2.14 (2H, t, J = 7.3 Hz), 3.03-3.20 (2H, m),
3.23-3.43 {(2H, m}, 3.50 (3H, s), 3.68 (1H, d, J = 14.1 Hz),
3.83 (3H, s), 4.07-4.25 (3H, m), 4.35 (1H, d, J = 14.1 Hz),

4.57 (1H, s), 6.10 (1H, s), 6.26 (1H, d, J = 2.6 Hz), 6.59
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Cl pCH3 ONiCH3 NNN HCOHCOO 0~ O CH3
According to a simlar manner to that of Exanple 44,
the title conmpound was obtai ned. 10 1H NVR ( DMSO d6)
6: 0.85 (3H, s), 0.87 (3H, s), 1.04- 1.11 (3H, m,
1.87 (3H, s), 3.28-3.38 (1H, m, 3.45 (3H, s),
3.46-3.75 (4H n), 3.82 (3H s). 4.10 (3H ), 4 Fscember2006
(1H, d, J =14.3 Hz), 6.01 (1H;s), 6.20 (1H d, J =

2.5 Hz), 6.46 (1H, dd, J = 2.6, 6.6 Hz), 7.07-7.15

(2H, m), 7.47-7.59 (2H, 15 nm), 7.68 (1H d, J = 8.9

Hz), 7.73-7.79 (1H, nm), 7.93-7.98 (1H m), 8.02 (1H,

t, J(EA1.8 Hz), 383105 (dHz)s) .7.Eranple 4615 rDecenber (11, dd,
2006 149

4- (59 {f (BR,,58).71H{ 3 atetOxyiH2, 2, dinethydfpriopyl. /774 th) os) .
ro-5-

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] met hyl } - 4- (et hoxycar bonyl ) - 1H pyrazo

| -1 -E¥4WHenAsi ¢ acid OOH, o 0- Cl ocH3 o,~Ot H3C~

l-{carboxymethyl)-3-{ [ (3R, 5S)~-7-chlorc-5-(2, 3-
dimethozyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]lmethyl}-1H-

pyrazol-4-carboxylic acid
9.
i Ox-0H
0
O ,\2 B
N N--N

HC o
0
H,C
OH OH

According to a similar manner to that of Example 40,

O\CHS

Cl

the title compound was obtained.
“H-NMR (DMSO-dg) &: 0.76 (3H, s), 0.84 (3H, s), 3.00-

3.21 (24, m), 3.22-3.57 (5H, m), 3.65 (1H, d, J = 14.0 Hz},

3.82 (3H, s), 4.23-4.40 (2H, m), 4.50 (2H, =}, €.06 (1lH, =),

6.31 (14, 4, J = 2.5 Hz), 6.%6 (1H, d, J = 7.0 Hz), 7.05-
7.22 (24, m), 7.49 (1H, dd, T = 2.1, 8.7 Hz), 7.68 (1H, d,

J = 8.9 Hz), 7.9% (1H, s).

FExample 43

1-(carboxymethyl)-5-{{(3R,58)-7-chloro-5-(Z2, 3-



NN'N H6 C O\

Qzz~/ 5 CH3 HO O According to a

simlar manner to that of Exanple 44, the title

compound was obtained. 'H NVR (DVMSO-d6) S: 0.86 (s,

6H) , 1.10 (3H, t, J =7.1 Hz), 1.87 (3H s), 3.38

(1H, d, J = 4.0 Hz), 3.44 (3H, s) 10 3.53-3. 74, (4H

M), 3.82 (3H, s), 4 03-4.15 (3H m, .32 (1H, d‘?b cember 2006
14.3 Hz), 5.99 (1H, s), 6. 22 (1%% % = 2.5 Hz),

6.46 (1H, dd, J = 2.1, 7. 9-7.19 (2H, m,

7.46 (1H, dd, J = 8.7, 2. Fh) 7.58-7.69 (3H, m,

7.94 (2H, d, J =8.5 Hz), 8.11 (1H, s). 15 Exanple 47

1- (20¢aE bex ) =5=-{ (B gpé ,0hhoRer By (FscPyl) -2-oxo-
di met hoxyphenyl ) - 1- ( 3- hydroxy 2-di met hyl propyl) - 2- ox

0- 112233 =4teturahydro-4, 1 -thenzoxazephni3yyljamthyl-ha1H

5 Decenber 2006 150 pyrazo

p | &OtolGldpGHBoxNLic acid
3 According to a similar manner to that
the title compound was obtained.
"H-NMR (DMSO-d¢) &: 0.75 (3H, s), 0.87
3.20 (2H, m), 3.24-3.41 (2H, m), 3.51 (3H,
J = 14.1 Hz), 3.84 (3H, s}, 4.10-4.18 (1H,
10G J = 14.1 Hz), 4.51-4.60 {(1H, m), 5.00 (2H,
€.28 (1H, d, T = 2.6 Hz), 6.72 (1H, dd, J
7.11-7.22 {(2H, m)}, 7.50 (1H, dd, J = 2.5,
d, J = 8.9 Hz), 7.77 (1H, =).
15 Example 44
2=-[5-({(3R,58)-1-[3- (acetyloxy)

chloro-5-{2, 3-dimethoxyphenyl}-2-oxo~1,2, 3,

4, l-benzoxazepin-3-ylimethyl) -

pyrazoi-l-yllbenzoic acid

—{ethoxycarbonyl}

-4-carboxylic acid O CH

of Example 41,

(34, s), 3.03-
sy, 3.66 (1lH, d,
m), 4.33 (1H, d,
), 6.11 {(1H, s8).,

2.0, 7.3 Hz),
8.7 Hz), 7.69 (1H,

-2,2-dimethylpropyl]-7-

S-tetrahydro-

._.lH__
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4C~ Ol OH H3C OH A I N aqueous sodi um hydr oxi de
solution (3.4 mM) was added to a solution of
2-(5-{[(3R 59)-1-(3-acetoxy-2,2- 5

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo
1,2,3,5-tetrahydro-4,1|-benzoxazepi n-3-yljnmet hyl}

(et hoxycar bonyl ) - 1H pyr azol - | -yl ) benzoi ¢ aci d (dséea¥nhﬂ2006
obtained in Exanple 44 in ethanq_f1 -5 m) and the

m xture was stirred overnight he reaction sol ution
was 10 neutralized with IN hydrochloric acid and
extracted with ethyl acetate. This extract was washed
with an aqueadls, saturated sodi um chl ori de sol ution,
dried ove --gneS|un1 sul fate, and then concent r at ed
ed pressure. The residue was purified by

col Yym® h(pnatography to 15 obtain the
Pjerzts Q)%Jg})’ 1H NVR (DVSO d6) 6: 0.70 (3H,

title

s), 0.79 (I3H, ¥s) 96- 3.12 (2H, m, 3.22-3.37 (2H,
m, 3.46 s), _3J56 (1H, d, J = 14.0 Hz), 3.83
(3H, ske 4./21¢1 J = 14. Oft), 4.50 (1H, t, J =
5.2 FE),7§§35 ( s)fm6 24 (1H, d, J = 2.5 Hz), 20

6. 69 (1HF J .6, 7.4 Hz), 7.08-7.23 (2H, m,
7.36 5 enber 2006 151 7.42 (1H, m, 7.44-7.58 (4H,
m, 7.76-785 (1H, m, 7.91 (1H, s) . Exanple 48 5
1- (3-carboxyphenyl)-5-{[ (3R, 5S)-7-chl oro-5-(2, 3-

1,1-Dimethoxy-N, N-dimethylmethaneamine (0.598 ml) was
added to a solution of ethyl 4-[(3R,53})-1-{3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl} -2-cxoc-
1,2,3,5~tetrahydro-4,1-benzoxazepin-3~yl]-3-oxcbutanocate (2
g} in teoluene (20 ml) and the mixture was refluxed
overnightz. After the mixture was concentrated under
reduced pressure, ethancl (20 ml) and Z-hydrazincbenzoic
acid (0.567 g) were added to the residue and the mixture
was refluxed for 3 hours. After concentration under
reduced pressure, the residue was purified by silica gel
column chromatography to obtain the title compound (0.83 g).

"H-NMR (DMSO-dg¢) &: 0.83-0.87 (6H, m), 1.11 {3H, t, J
= 7.1 Hz), 1.8% (3H, s), 3.18-3.31 (2H, m), 3.45 (3H, =),
3.56-2.71 (3H, m), 2.83 (3H, s), 3.99-4.16 (3H, m), 4.26
(1, 4, J = 14.3 Hz}, 6.00 {(1H, s}, 6.25 (1H, 4, J = 2.3
Hz}, €.67 (1H, dd, J = 1.4, 7.3 Hz), 7.09-7.21 {(2H, m),
7.38-7.45 (1H, m), 7.46-7.64 (4H, m}, 7.83 {1H, d, J = 8.1

Hz), 7.37 (1H, s).
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15

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox
o_

1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl j met hyl } - 1H
pyrazol - 4-carboxylic acid OCH3 OO CH3 C OH p N
N H3C- 0 HaC OH OH O 10 According to a sim’lar
manner to that of Exanple 47, the title corrpound
obt ai ned. 1H NWVR (DVBO-de) 6: 0.72@ (3H, s), 0.81 (3H,

s), 2.98- 3.14 (2H, m, 3.46 (3H, s), 3-48-3.66 (2H,

m, 3.82 (3H, s), 4.20 (1H, dd, J = 3.9, 9.6 Hz),

4.28 (1H, d, J = 14.1 Hz), 15 5.96 (IH s), 6.19 (1H,

d J=25Hz), 6.46 (1H, dd, J = 2.5, 6.7 Hz), 7.10

( 2H, n) 7.43-7.65 (4H, m, 7.71-7.78 (1H, m, 7.94
(1HEDéIamH]1@-4f09 Hz) 8.02-8.06 (2H, m. Exanple 49 5
Decenber 200

1- (45c£a?b{oix;?6héﬁ§/r} B3 {ICIR S Sy « 7= CHIM O B BrCpys) 7 ~chloro-5-

i et foxyghenyl ) 1 (3, oy 2, 2 91 ety pr oyl ) 2 ox

benzoxazepin~3-yllmethyl}-4-(ethoxycarbonyl)-1H-pyrazcl-1-

\%%ember 2006

yltbenzoic acid

According to a similar manner tc that of Example 44,
the title compound was obtained.

'"H-NMR (DMSO-dg) &: 0.85 {3H, s), 0.87 (3H, s), 1.04-
1.11 (3H, m), 1.87 (3H, s), 3.28-3.38 (1H, m}, 3.4%5 (3H, =),
3.46-3.75 (4H, m}, 3.82 (3H, =), 4.10 (3H, m), 4.3Z2 (1H, d,
J = 14.3 Hz), &.01 (1H, s), 6.20 {(1H, d, J = 2.5 Hz}, 6.46
(14, dd, 7 = 2.6, 6.6 Hz), 7.07-7.15 (2H, m), 7.47-7.5% (2H,
m), 7.68 (1H, d, J = 8.9 Hz), 7.73-7.79 {iH, m), 7.93-7.%8

{(lH, m), 8.02 {(1H, t, J = 1.8 Hz), 8.10 (1H, s).

Example 46




1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmet hyl } - 1H

pyrazol - 4-carboxylic acid OCH OOOH CHC ONN

H3C 0 C OH 5 HO O According to a simlar manner to

that of Exanple 47, the title conpound was obtai ned.

"H NVR (DVMBSO-d6) 6: 0.70 (3H, s), 0.80 (3H, s), 2.97-

3.13 (2H, m, 3.45 (3H s), 3.56-3.70 (2H, M), § Pptember 2006
(3H, s), 10 4.07 (1H, dd, J = 3 & 9.8 Hz), 4.23-4.32

(1H, m, 4.51 (1H, t, J = 4.9 Hz), 5.93 (1H s), 6.20

(1H, d, J = 2.5 Hz), 6.47 (1H, dd, J =1.8, 7.1 Hz),
7.07-7.20 (2H, m, 7.41 (1H, dd, J = 2.5, 8.7 Hz),

7. 5447 (647 [ GH, 519 - 17 92a {2y x a2, 2 -2 im8tHy Hz)qpy8.)06 ~chloro-5-
(1H, s). 15 Exanple 50

1-{ 24} (3R BE)hpxghhonpi b=4-23:8-di. AeBhox ypheryt drot-4( 3=

hydr oxy- 2, 2- di net hyl prop 2-o0x0-1, 2, 3, 5- tetrahydro 4

, 1- B@%Wﬁ@@%%%fﬁt%pﬁﬁ 4%59@52@@%@@3% boXypygazol-1-
aci d 5 Decenber 2006

ylibenzeoic acid

P
Cl e}
IIDD """ ==
Y/
N N—p

H,C 7<\/ 0
Hé)C N %
iHa HO™ o
According to a simllar manner to that of Example 44,
the title compcund was obtalned.
'"H-NMR (DMSO-dg) 8: 0.86 (s, 6H), 1.10 (3H, t, J = 7.1
Hz}, 1.87 (3H, s), 3.38 (1, 4, J = 4.0 Hz;, 3.44 (3H, s},
10 3.53-3.74 (4H, m), 3.82 (3H, s), 4.03-4.15 (3H, m}, 4.32
(1H, d, J = 14.3 Hz), 5.%9 (1H, s}, 6.22 {(1H, d, T = 2.5
Hz), 6.46 (1H, dd, J = 2.1, 7.0 Hz), 7.0%-7.1%9 (2H, m},
7.46 (1H, dd, J = 8.7, 2.5 Bz), 7.58-7.69 (3H, m), 7.94 (ZH,

d, J = 8.5 Hz), 8.11 (1H, s).

i5

Example 47
l-{2-carboxyphenyl)-5-{[ (3R, 53)~-7-chlcro-5-{2, 3~
dimethoxyphenyl)-1- (3-hydroxy-2,2-dimethylpropyl)-2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-2-vyvl]lmethyl}~1H~



153 AOCH3 1/ OCH3 C ON H3ICO HCOOH OH (1)

[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-

chl or o-5- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]acetic acid (10 g, 19.2 mcl)
was 5 dissolved in THE (80 m ), and N-nethyl norp

(2.2 mM, 23.1 mol) and ethyl chlorocarbonate ( %m%mer2006
m, 23.1 nmol) were added dropwde under ice-cooling
thereto. After stirring at the same tenperature for 1

hour, the m xture was cooled to -30C and sodi um

borohydrate (2.18 g, 58.0 10 mmpl ) was added t hereto.

Furt bera-dMeCH (:80-0)) iwas-iafdded dropw se gradual |y

and the mxture was stirred for 1 hour. At the sane
tenperature, gh-gaqueous saturated ammoni um chloride

sol ution added thereto and the m xture was

extract ed '(ﬁcCEt (480 m ). The organic | ayer was

15 washed mnth od an aqueous saturated sodi um
chl orci~g ¢ |on ried over anhydrous sodi um

sul f at g éhn ‘C' centrated under reduced
pressur e : <esuthmg resi due was purified by

silica | gol ummn chrenatography [ devel opi ng sol vent:
hexane- et acetafq (208)] to obtain 5 Decenber 2006
H,C

OH
A 1N agueous scdium hydroxide solution (3.4 ml) was
added to a soluticn of 2-(5-{[(3R,53)-1-(3-acetoxy~-2,2-

5 dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4,1l~benzoxazepin-3-ylimethyl}-4-
{ethoxycarbonyl)-1H-pyrazol-1-vl)benzoic acid (0.5 g)
cbtained in Example 44 in ethancl (5 ml) and the mixture
was stirred overnight. The reaction solution was

10 neutralized with 1N hydrochloric acid and extracted with
ethyl acetate. This extract was washed with an aqueous
saturated sodium chloride solution, dried cver magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatcography to

15 obtain the title compound {0.28 g).

'"H-NMR (DMSO-d¢) 8: 0.70 (3H, s), 0.79 (3H, s), 2.96-
3.12 (2H, m), 3.22-3.37 {(2H, m}, 3.46 (3H, s), 3.56 (1H, d,
J = 14.0 Hz), 3.83 (3H, s), 4.21 (1H, d, J = 14.0 Hz), 4.50
(1H, t, J = 5.2 Hz), 5.9% (1H, s), 6.24 (1H, d, J = 2.5 Hz),

20 6.69 (iH, dd, J = 1.6, 7.4 Hz), 7.08-7.23 (2H, m), 7.36-



154
(3R, 5S)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-chl oro-5-(2
3-

di met hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- oxo- 4, 1- benzoxaz
epin- 3-ethanol (9.3 g) as a colorless crystal.
(CDC13) S. 0.95 (3H, s), 1.03 (3H, s) 2.03 (3H s'Diggetiber 2006
s), 2.05-2.30 (2H, m, 3.57 (1H, = 13 8 FE) 3.63
(3H, s), 3.70-3.93 (7H, ), 4. 10 , 6.2 Hz),
4.55 (1H, d, J = 13.8 Hz), 6.28 (1H, s), 6.64 (1H, d,
J = 2.2 H), 6.93-7.05 (1H, n), 7.15-7.23 (2H, m,
7.317(38, (8), o, 3% 401 s@diad 732, 2, 78-8.48) (114101(2) 7. 91
Under nitrogen atnnsphere n- trlbutylphosphlne (0.74
m, 2196 gol) and 1, 1' -azodi carbonyl di pi peri di ne
(0.75 g, 2.96 mmvl) were added to a solution of
(3R, 59)-1-
(3-acetoxyl -2, 2-di net hyl propyl )-7-chl oro-5-(2, 3-
di nethexyphettyi)- 1, 2, 3, 5- tetrahydro 2- 0x0- 4, | - benzoxaz
epi .n 15 3-et hanol (1 0 g, 98 mmol ) obtalned in
5Exanéré35@al(bﬁxyphﬁévhw51H qo?ﬁ azror’ 50%@%7@1 @t-e—(0. 25
1. and_ toluene (20 m) and the m xture was
steréﬁeEﬁoﬁ¥ﬂﬂﬁ“Y9énﬁ AT UFE P28~ ﬁ@b?%thﬁ%ﬁﬁﬁpyﬁéxangxo

B Sl S e T S P LI S s LU R

i nsol ?'?bfqP _ance 11§h§:f Itrate was concentrated
unde? reduced press re-and t he resulting residue was
purified by SIbLEQ gel colum chr omat ogr aphy

[ devel opi ng=3pl vent: hexane-et hyl acetate

(70: 30- 65: 1,0 obt ai n met hyl

1-(2-[ (3R v-|ﬂ -acet gxy-2,2 25

di . mg hyl prok -ch oro 5- (2 3- di met hoxyphenyl ) - 2- ox
0 5 Decgn 6

N N’“l\/lr
mo7<<
e Ly [:f::l\TT,OH
0
10 According to a similar manner to that of Example 47,

the title compound was obtained.

'H-NMR (DMSO-dg) &§: 0.70 (3H, s), 0.81 (3H, s), 2.98-
3.14 {Z2H, m), 3.46 {(3H, s), 3.48-3.66 (ZH, m), 3.82 (3H, s},
4.20 (iH, dd, J = 3.9, 9.6 Hz), 4.28 (1H, 4, J = 14.1 Hz;,
15 5.96 (1H, s}, 6.1% (1H, d, J = 2.5 Hz), 6.46 {1H, dd, J =
2.5, 6.7 Hzy, 7.10 (Z2H, m), 7.43-7.65 {(4H, m), 7.71-7.78

(1H, m), 7.94 (1H, d, J = 7.9 Hz), 8.02-8.06 {2H, m).

Example 49
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1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] et hyl } - 1H pyr
azol - 5-carboxylate (0.81 g) as colorless
noncrystalline powder froma first eluted fraction
and nethyl 1-{2-[(3R 5S)-(1-

(3- acet oxy- 2, 2- di net hyl propyl ) - 7- chl or 0- 5- (2, 3 5 December 2006
di met hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t§g%ahydr 0- 4, 1- benzoxaz
epi n- 3-yl]ethyl}-1H pyrazol - 3-carboxylate (0.17 g) as
colorless powder froma second eluted fraction. First
eluted fraction "HNWR (CDC13) S: 0.94 (3H, s), 1.02

(3H, 18)4-2aP2o3enyl0-s)( [ 238302 4L ch2br o) (8.50

(1H, d, J = 14.1 Hz), 3.60 (3H, s), 3.73 (1H, d, J =

11. 4 akmyth3xArherbi) -1l - (3-EyGrdkH2), 2 -d3m82h ( Bbt or8)1,) -2 —oxo-
3.84 (1H, d, J = 11.4 Hz), 3.88 (3H, s), 4.55 (1H, d,

J = 14213Hz) et 854 o78, { Z2bena)xar24-G1H] |89 th6.160.H-
(1H, d, J = 2.4 Hz), 6.74 (1H, d, J = 2.1 Hz), 6.97

(1H, Pdgazab Y-carbogylgciasyy, 7.10-7.27 (3H, m, 7.30
(1H, dd, J = 2.4, 8.4 Hz), 7.35 (1H, d, J = 2.1 Hz).
Second el uted ?Tfalcti on 3H-NMR (CDC13) 8: 0.94 (3H, s),
1.01 (3H, @ 2.02 (3H, s), 2.30-2.45 (2H, n), 3.50

(1H, d, J A Hz), 3.61 (3H, 20 s), 3.71 (1H, d, J

L
=11.1 Hz), B. 784 (1R J = 6.9 Hz), 3.84 (1H, d, J
11.1 Fb 38R (6H, 5), 4.28-4.50 (2H, m), 4.51 (1H,

d, J 6724 (1H, s), 6.62 (1H, d, J = 2.4
Hz), 6. d, J~% 2.4 Hz), 6.95-7.02 (1H m,
7.18- 71522 (2H°m.\_7.26 (1H, d, J = 8.7 Hz), 7.32
(1H, dd, = 25 | 8.7 Hz), 7.37 (1H, d, J = 2.4
Hz) 5 r 20
5 HO o
According to a similar manner te that of Example 47,
the title compound was obtained.
"H-NMR (DMSO-de) &: 0.70 (3H, s), 0.80 (3H, s), 2.97-
3.13 (24, m), 3.45 (3H, s), 3.56-3.70 (2E, m), 3.82 (3H, s),
10 4.07 (1H, dd, J = 3.9, 9.8 Hz), 4.23-4.32 (1H, m), 4.51 (1H,
t, J = 4.9 Hz}, 5.93 (1H, s), 6.20 (1H, d, J = 2.5 Hz),
.47 (1H, dd, J = 1.8, 7.1 Hz), 7.07-7.20 {(2H, m), 7.41 (1H,
dd, J = 2.5, 8.7 Hz), 7.54-7.64 (3H, m), 7.92 (2H, d, J =
8.7 Hz), 8.06 (1H, s).

15

Example 50
1-{2-[(2R,58)-7-chloro-5-(2,3-dimethoxyphenyl}-1- (3~
hydroxy-2,2-dimethylpropyl)-2-ocxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllethyl}-1H-pyrazol-5-carboxylic acid



10

15

156 (3) A m xture of nmethyl
1-{2-[ (3R 5S)-1-(3-acet oxy-
2, 2-di met hyl propyl)-7-chl oro-S- (2, 3-di net hoxyphenyl ) -2
- OXO-
1, 2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] et hyl }
azol - 5-carboxylate (0.72 g, 1.17 mmol) obtalnedgﬁﬁg%mxﬁ2006
Exanple 50 5 (2), a 1N aqueous spdi um hydroxide
solution (4.0 m) and ethanol (14 m) was stirred at
roomtenperature for 3 hours. This m xture was
acidified with 1IN hydrochloric acid (5.0 nl) and
ethyl acetate (gl50 nml) was added. The organic |ayer
o saqueous saturated sodi um chl ori de
ri e@Hpver magnesi um sul fate, and then
concent r atedzZinder reduced pressure. The resulting
crystal was recrystallized wi th et hyl acetate-hexane
tooﬂe p
{2- [(3'
oxy- 2,

- , 3-di met hoxyphenyl ) - 1- ( 3- hydr
s MI) 2 oxo-1, 2, 3,5-tetrahydro-4,1
azepl n- @ yI]e | }-1H pyrazol - 5- carboxylic

e

15 ben

acid ( g) as a c orless crystal. 3H NVR (CDC13)
6: 0.6 2.28- 2.50 (2H, m,
3.16 (1H JoR) = 12 3 FE) 3 35 (1H, d, J = 14.4 Hz),

3.60 (3H ), 362(1H d, J = 12.3 Hz), 3.79 (1H, 20

t, J =6. @_H%)BR35§ﬁ isté égeto% § élgﬁmékéyapfoﬁééﬂ—7w

, 4.59-4.81

éhfgﬂof}ﬁ28§ ﬁiﬁ%tﬂb}ibhen%ll EE%XOBIQ?E(%Htquangdro—
5 7.8 Hz), 7.20 (1 Hz),” 7.2
4ﬂj#béﬁiﬁ&a@ébhndﬁ ylﬁhcetzclac$d7 tﬁ)g,-ﬁ94Q ﬁﬁb& dwas
2.1 Hz). 25 5 Decenber 2006

dissolved in THEF (80 ml}), and N-methylmorpholine (2.2 ml,

E

)

2.
1.
2H,

=

23.1 mmol}) and ethyl chlorocarbeonate (2.54 ml, 23.1 mmol)
weare added dropwide under ice-cooeling thereto. After
stirring at the same temperature for 1 hour, the mixture
was cooled to -30°C and sodium borohydrate (2.18 g, 58.0
mmol) was added thereto. Further, MeOH (80 ml) was added
dropwise gradually and the mixture was stirred for 1 hour.
At the same temperature, an agueous saturated ammonium
chloride solution was added thereto and the mixture was
extracted with AcOEt (480 ml}. The organic layer was
washed with water and an agueous saturated scodium chloride
solution, dried over anhydrous sodium sulfate, and then
concentrated under reduced pressure. The resulting residue
was purified by silica gel column chromatography

{developing solvent: hexane-ethyl acetate (2:3)] o obtain



157 Exanple 51

1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4

, 1- benzoxazepi n-3-yl]ethyl}-1H pyrazol - 3-carboxylic

acid OCH3 1\ CH3 O C O, i ONHCO™H 5 Ab2006
m xture of methyl 1-(2-[(3R 5S)-1-(3-acetoxy-2, 2-~ccember

di met hyl propyl)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 2- oxo

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] et hyl }- 1H pyr

azol - 3-carboxylate (0.17 g, 0.28 mmol) obtained in

Exanmpbe, 50) 10 (R krcecackN-aguedius: t$@dbuaphydr oxdrde ro-5- (2, 3-
solution (1.0 mM) and ethanol (5 m) was stirred at

r oonfieaperatiieayilor 1 32 hour s.et retnvtiher 7 - axd N dgbeousxazepin-
sodi um hydr oxi de solution (1.5 m) was added and the

m xt Gretivase st(i-red) f ¢ 8 droEesFhirsyshiki ure was
acidified with IN hydrochloric acid (2.8 nl) 15 and

et hyl aceét2#@ (80CH)) dwa$-Pheh3ddded. ITHE diganis¢. 2.03 (34,

| ayer wa sh wi.t h an aqueous sat urated sodi um
chi oFt tet- BT on e T b Over rlgnesi o Sl ey an? (31

then_, co 1t e nder r ced pressure._ T
resuF%ingFﬁdrqy%?tgl 7\%&3&!@0‘?‘3& a(ﬁlﬂi'zgd \l]/‘viThG‘ezPﬁlyzl)’ 1.55 (1H,
acetgteyhexang 49 ,obkaby by oy ¢ 64 (1H, d, 0 = 2.2 Hz),

©.23-7.05 (1H, m), 7.15-7.23 (2H, m), 7.31 (1lH, =), 7.31

1

(1H, dd, J = 2.2, 8.8 Hz).

10 {2) Under nitrogen atmosphere, n-tributylphosphine
(0.74 mi, 2.96 mumel) and 1,1’ -azodicarbonyldipiperidine
(0.75 g, 2.96 mmol) were added to a solution of (3R,538)-1-
(3-acetoxyl-2,2-dimethylpropyl)-7-chloro-5-(2,3-
dimethoxyphenyi)-1,2,3, 5 tetrahydro-Z-cxo-4, l-benzoxazepin-

15 3-ethanol (1.0 g, 1.98 mmcl) obtained in Example 50- (1},
methyl 1H-pyrazol-5-carboxylate (0.25 g, 1.98 mmol) and
toluene (20 ml) and the mixture was stirred at room
temperature for 8 hours. After hexane (10 ml) was added
thereto, the mixture was stirred for 30 minutes and then

20 filtered to remove inscluble substances. The filtrate was
concentrated under reduced pressure and the resulting
residue was purified by silica gel ceolumn chromatography
[developing solvent: hexane-ethyl acetate {70:30-65:35)1 to
obtain methyl 1-{Z-[(3R,5S8})-1-(3-acetoxry-2,2-

25 dimethylpropyl)-7-chloro-5- (2, 3—dimethoxyphenyl) ~-2-oxo-



20

{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr

oxy 5 Decenber 2006 158

2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] et hyl }-1 H pyrazol - 3-car boxyl i o]

(0.12 g) as a colorless crystal. 'H NWR (CDC:13§55 @?Cegﬂberm%
0.63 (3H, s), 1.05 (3H, s), 2.305p 2.50 (2H, m, 3.15

(1H, d, J = 11.1 Hz), 3.36 (1H, éi J = 14.4 Hz), 3.60

(1H, d, J = 11.1 Hz), 3.61 (3H, s), 3.82 (1H t, J =

6.6 Hz), 3.90 (3H, s), 4.30-4.50 (3H, m, 6.15 (1H

S), 6,813 (dHeSrhyvBrd54 6l 8kr(zbHazBpin3LD ARG 1(5H-pyrazol -
m. i0 Exanple 52

(2E) 93442+ Ya(t3R,(BSP 1 75 chl0r@15+ ( 25 3-whnmethaxypheaybewder
l-(3-

hydr 6xgm= 22 2L idisreehyk pd opyd 9t-i2roxod 1n@t 18y B-t-etr-dHplr S 4- (1-
, 1- benzoxazepi n-3-yl)eth I]-1FLp¥razoI-5- | }acrylic
aci d { & CHP*CH3 2 -0 ertIN I cevd! HY 3cicl @O CH- 315

According to a simlar manner to that of Exanple 19, ]
the BHETeCOMPGHNA’ WA Ebtained >~ tetranydro=d,d-benzoxazepin-

3-yllethyl}~1H-pyrazol-3-carboxylate (0.17 g) as colorless
powder frem a second eluted fraction.
First eluted fractiocn

*H-NMR (CDCli) &: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H,

10 s), 2.30-2.41 (2H, m), 3.5C (1H, 4, J = 14.1 Hz}, 3.60 {3H,

s}, 3.73 (1H, 4, J = 11.4 H=z), 3.77 (1H, t, J = 6.6 Hz),

)

.82 {(3H, s), 3.84 {(1H, ¢, J = 11.4 Hz), 3.88 (3H, s), 4.55

{1H, &, J 14.1 Hz), 4.65-4.75 (2H, m)}, 6.24 {(1H, s}, 6.60

(l1H, 4, J = 2.4 Hz}, 6.74 (1H, d, J = 2.1 Hz}, 6.97 (lH, dd,

15 J=1.5, 8.1 Hz), 7.10-7.27 (3H, m), 7.30 {(1H, dd, J = 2.4,

8.4 Hz), 7.35 (1H, d, J = 2.1 Hz).
Second eluted fraction
'H-NMR {CDCls) &: 0.94 (3H, s), 1.01 (3H, s), 2.02 {(3H,
s), 2.30-2.4% (2H, m), 3.50 (1H, 4, J = 14.1 Hz}, 3.61 (3H,

sy, 3.71 (1H, d, J = 11.1 Hz), 3.78 (1H, t, J = 6.9 Hz),

%]
o]
i
b=
ja
.
o

4

Il

11.1 Hz)y, 3.89 (6H, s), 4.28-4.50 (2H, m},

s
o
[
-
oy
[OR
~

o]

It

14.1 Hz), 6.24 (1H, =), 6.62 {1H, &, J =
2.4 Hz), 6.71 (1H, &, J = 2.4 Hz), 6.95-7.02 (1H, m), 7.18-

7.22 (2H, m), 7.26 (l1H, d, J = 8.7 Hz), 7.32 (1H, dd, J =

2.4, 8.7 Hz), 7.37 (lH, d, J = 2.4 Hz)



1IH-NWR (CDC13) S 0.64 (3H, s), 1.05 (3H, s), 1.26

(3H, t, J =7.0 Hz), 2.29-2.45 (2H, m, 3.15 (1H, d,

J 11.8 Hz), 3.36 (1H, d, J = 14.2 Hz), 3.64 (1H, d,

J 11.8 Hz), 5 Decenber 2006 159 3.36 (1H, d, J =

14.2 Hz), 3.64 (1H, d, J = 11.8 Hz), 3.65 (3H,

3.85 (1)H, t, J { 6.2 Hz), 3.90 (3H, s), 4. 21-4. z?so‘%écembefm%
(2H, m, 4.44 (1H, d, J = 14.2 Hzy,; 6.15 (1H, s), 6.32

(1H d, J = 16.0 Hz), 6. 41 (1H d J =22 Hz), 6.60

(1H, d, J =5 1.8 Hz), 6.95-7.10 (1H, nm, 7.16-7.30

(2H, m, 7.26-7.41 (3H m, 7.64 (1H, d, J = 16.0

Hz) . Exanpbe Bixture of methyl 1-{2-[(3R,58)-1-(3-acetoxy-
1-{2-[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-

10 2,2-dimethylpropyl)~7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1 bénzZoXazepitmaByyirpet hitheriddiariegarob =5 carthoxyllHepyrazol-
acid OCH3 1/ OCH3 Cd ON HBOHCO HOOH
AccoPdFaPe® @ tsi dPl af danhelr’ tootlhapbet iExhnipl &Bople 50-

t he t|tIe conpound was obtained. 15 1H NWR ( CDClS) S

0. 63 (£3H,2 HN 2fuGRIE3REPIH™ @dz@méemowﬂmm -5 éT and
(1H,

(11 50T 03 0Npss FRashatsFoa, peti e for 7 houss.

This mixture was acidified with 1N hydrochloric acid (5.0

ml) and ethyl acetate {150 ml) was added. The organic

layer was washed with an aqueous saturated sodium chleoride

10 sclution, dried over magnesium sulfate, and then

concentrated under reduced pressure. The resuliting crystal
was recrystallized with ethyl acetate-hexane to obtain 1-
{2-[{(3R,53)-7-chloro-5-{2, 3-dimethexyphenyl) -i- (3-hydroxy-
2, 2-dimethylpropyl)-2-oxe-1,2, 3, 5-tetrahydro-4,1-
15 benzoxazepin-3-yljethyl}-1H-pyrazcl-5-carboxylic acid (C.63
g) as a colorless crystal.

'H-NMR (CDC13) &: 0.63 (3H, &), 1.04 (3H, s), 2.28-
2.50 (2H, m), 3.16 (iH, d, J = 12.3 Hz), 3.35 (1H, d, J =

14.4 Hz), 3.60 (3H, s}, 3.62 (1H, 4, T = 12.3 Hz), 3.79 (1H,

20 t, J = &.6 Hz), 3.88 (3H, s), 4.43 (1H, d, J = 14.4 Hz),

4.59-4.81 (2H, m), 6.12 (1H, s), 6.58 (18, d, J = 2.1 Hz),
6.84 (1H, d, J = 2.1 Hz), 6.97 (1H, dd, J = 1.5, 7.8 Hz),
7.20 (1H, t, J = 7.8 Hz), 7.21-7.2% (2H, m), 7.32 (1H, dd,

J=2.1, 8.7 Hz), 7.40 (1H, &, J = 2.1 Hz).

25



10

t, J =7.5Hz), 3.89 (3H, s), 4.44 (1H, d, J = 14.1

Hz), 6.14 (1H, a), 6.61 (1H, d, J = 2.1 Hz),

6.98-7.02 (1H, m, 5 Decenber 2006 160 7.13-7.26 (2H,

m, 7.28 (1H, d, J = 8.7 Hz), 7.34 (1H, dd, J = 2.1,

8.7 Hz), 7.64 (1H, s), 7.77 (1H, s). Exanple 54

| -{2-[ (3R 5S) - 7- chl or 0- 5- (2, 3- di met hoxyphenyl ) - fsl?%ﬁembef 2006
hydroxy- 2, 2- di met hyl propyl ) - 2- oxp--1, 2, 3, 5-t et rahydr o- 4

, 1- benzoxazepin-3-yl]ethyl}-1H pyrrol -2-carboxylic

acid OCH 1/ CH O C ON-.... \-N HCOHO HO

O OH According to a simlar manner to that of Exanple

50, Ed@uthe 11 tle conmpound was obtai ned. 1H NWR

(CDC13) 6: 0.63 (3H, s), 1.04 (3H, s), 2.21- 2.39 (2H,

m, 3-1Z4- (U, s -3 -sh1drd-Hz)2, Bd3bethbkyshen)y 15 -12434

Hz), 3.61 (1H, d, J = 11.4 Hz), 3.61 (3H, s), 3.75

(1H, hydroxy=2,6.-9ike}yhy B8 (BHZ-sxo-4, 303 A8k t(2Hydnp4, 1-
4.44 (1H, 15 d, J = 14.4 Hz), 6.05-6.10 (1H, m, 6.13

(1H, b%f}w@ze%@l@rﬂ ylhetmlz}ﬁlHrpmzpzoé B1cH oo vliE, apjd
6.94-7.03 (ZHqu%g 7.15- 7.30 (3H, m, 7.32 (1H, dd, J

A mixture of methyl 1-{2-[(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl)~7~chloro-5-(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydre-4, l-benzoxazepin-3-yl]lethyl}-1H-pyrazol-
3-carboxylate (0.17 g, 0.28 mmcl) obtained in Examplie 50-
{Z), a 1IN agueous sodium hydroxide scoluticon (1.0 ml} and
ethanol (5 ml) was stirred at rcom temperature for 3 hours.
Further, a 1N agueous sodium hydroxide solution (1.5 ml)
was added and the mixture was stirred for 3 hours. This

mixture was acidified with 1N hydrochloric acid {2.8 ml)

15 and ethyl acetate (80 ml) was then added. The organic

20

layer was washed with an agueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting crystal
was recrystallized with ethyl acetate-hexane to obtain 1-

{Z2-1{3R,55)-7-chloro-5~(2, 3-dimethoxyphenyl) -1-(3-hydroxy-



Exanpl e 55 20
(5-f[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1- ( 3- hyd
roxy 5 Decenber 2006 161
2, 2-di net hyl propyl ) - 2- oxo- 1,
benzoxazepi n-3-yl ] nethyl }-1

/

2,3,5-tetrahvdro-4, 1-

, 3, 4- oxadi azol - 2-yl) tic

ONN TOH 0N HC Haescdyer 2006
M) was, added to a sol ution

acid OQCH3 OdCH3 C OO
(1) Pivaloyl chloride (2.8
5 of

2-[ (3R 59)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-chl oro-5

- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1
benzoxazepidtr3nykbacet iz-ae-d, 010, g)t aneiyd-ethyhani ne

(3.2 m) in THE (100 M) at OC and the m xture was

sti r befz@taz<@EnF-0F v 30e i IUt-@3i-pToathe- F-eaottceylic acid (0.12
solution at 0C, ethyl 10 3-hydrazi no-3-oxopropi onate

(3. 59p) anas caddedeanderstisdt.hyl amne (3.2 nl) was then
added dropwi se. The mxture was stirred at room

t enper at UHeNMBr (@D®our 8: ahdt HEH, r eact 1 obb sGIfut ison ®as0-
diluted with ethyl acetate (50 ni Thi s extract was

‘washeéd® i t4H0m N ﬁyH?oEHFoFﬁcJAC|é1 b BRp.15 -afuédlls d- I =

10

potafilun1 dro%en sulfate solution, an aqueous
.4 Hz d, J=11.1 Hz), 3.6l (3H, s), 3.82 (1H,

t, J = 6.6 Hz}, 3.20¢ (3H, s}, 4.30-4.50 (3H, m), 6.15 (lH,

s), 6.1 {1H, s), 6.75-6.87 (1H, m}, 7.15-7.50 {(5H, m).

Example 52
(2E)~3-(1-{2-{ (3R, 55)-7-chloro-5-(2, 3~-dimethoxyphenyl-1-({3-
hydroxy-2,2-dimethylpropyl) -2-oxo-1,2,3,5-tetrahydro-4, 1~

benzoxazepin-3-yljethyl]-1H-pyrazol-5-yllacrylic acid

OH
OH

According to a similar manner to that of Example 19,
the title compound was cbtained.

'H-NMR {CDC1i) &: 0.64 (3H, s), 1.05 {3H, s), 1.26 (3H,
t, d=7.0Hz), 2.29-2.45 (2H, m), 2.15 (1iH, d, J = 11.8

Hz), 3.3¢ (1H, d, J = 14.2 Hz), 3.¢64 (1H, d, J = 11.8 Hz)},



was added ko

saturated sodi um hydrogen carbonate solution and an

aqueous saturated sodium chloride solution, dried

over magnesium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica

gel colum chromat ography to 20 obtain et hyl

3-(2-{[ (3R 5S)-1-(3-acetoxy-2,2 5 Decermber 2006 > Rgegmber 2006
di met hyl propyl ) - 7-chl oro-5- (2, 3-di yret hoxyphenyl ) - 2- oxo

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] acet yl } hydr az
i no)- 3-oxopropionate (2.5 g) as a colorless oil
"H NVR36CDGL3)4,8.7 ©. 94.£3Hk) S)3.6h. QOu( 3K, $)= 1.25H2), 3.85
(3H, 5t, J =7.2 H), 2.02 (3H, s), 2.70-2.77 (1H
m, 2392-3).00.861HLHM t, 3139 d.2HH=S) , 339®3({HHs)d, 24J2F-4.40
14.2 Hz), 3.60 (3H, s), 3.69-3.87 (2H, m, 3.88 (3H,
s), 4289 figH4.¢d4 J18, 742 JHz)14.4 8214, 891 1HH,ms) , 46582 (1H,
(1H, d, J = 14.4 Hz), 6.25 (1H, s), 6.63 (1H, d, J =
1.8 fiz)J 6.96-%6199. (TH 1 s)1H,7. 45724 .2 iz )(2H- &9 (1H, d, J =
7.28-7, 35(2H, Q). (2% Phosphor us ox¥chloride (0.8 m)

“sdt bt'i ohofMet Ayl 6-7-30 (2H, m), 7.26=7.41

3-(2-{[ (3R 59 -1-(3-acetoxy-2, 2-

di met %1 ﬁﬁo’p))l')é?&gﬁt ot 0-5-1 2,°3 dF'Aet hoxyphenyl ) - 2- oxo
1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] acet yl } hydraz
ino)EggmgﬂQ&Qpropionate (3.7 g) obtained in Exanple
55-(1) in DMV (50 m) and the m xture was refl uxed

over night [ (3Ehes)Leaction,snl ut i;an : was, sonaentnated 3-
under reduced pressure, poured into an ‘aqueous

Lopot aBgd tim car, borak et 8l pitd0N,) -andxcexff acted MR yaro-4, 1-

15

ethyl acetate. This extract was washed with 20 an
agqueousz sataspadthed-go ety chl1er-i deds ob Ut §-ofy ridikdyved coneid

O~cH

3
LCH,
9]

According to a similar manner to that of Example 50,
the title compound was obtained.

'"H-NMR (CDCl;) &: 0.63 (3H, s), 1.04 (3H, s), 2.29-
2.40 (ZH, m), 3.15 (1H, d, J = 12.0 Hz), 3.36 (1H, 4, J =
14.1 Hz), 3.60 (1H, d, J = 12.0 Hz), 3.61 (3H, s}, 3.85 (1lH,

t, 3 =7.5 Hz}, 3.89 (3H, s), 4.44 (1H, d, T = 14.1 Hz)},

6.14 {(1H, s), 6.61 (1H, d, J = 2.1 Hz), €.98-7.02 (1H, m),



5

10

15

20

magnesi um sul fate, and then concentrated under reduced
pressure. The residue was purified by silica ge

colum chromat ography to obtain ethyl

S—(2 ([ (3R, 5S)-1-(3-acetoxy-

25
1,

5

2-di met hyl propyl) - 7-chl oro-5- (2, 3-di met hoxyphenyl) . 5406

2, 3,5-tetrahydro- 2- oxo- 4, 1- benggxazepi n- 3-yl | met hyl }
Decenber 2006 163 1, 3, 4-oxadi azol -2-yl)acetate (1.2

g) as a yellowoil. 1HNWR (CDC13) S: 0.95 (3H, s),

1.
3.
3.

! HI\)U'I\III

EX

02 (3H, s), 1.26 (3H, t, J = 6.9 Hz), 2.03 (3H, s),

31% 31577 (BH,(2m) , m8, 61. {BH11,SH, 3. #5837 8% )(2H. 38 {1H, dd,
88 (3H, s), 3.91 (2H, s), 4.17 (2H, 5q, J = 6.9
Hz), J4= 46-14. 577( 8H) , nj,66. @01, ( kM, §)776(BL (s2H, d, J

2.1 Hz), 6.95-6.98 (1H m, 7.05-7.19 (2H, m, 7.33-
.34(2H, M. (3) A mixture of ethyl

-(2-{[ (3R, 55)-1I-(3-acet oxy- 2,

d|%%¥ﬁ%ﬁpﬁépyl) 7-chl oro-5- (2, 3- dlnethoxyphenyl) 10
,Z,g, etrah dro 2- 0X0- 4, 1- benzoxazepi n- 3 gneth

1, ,ﬁzo[%ﬁﬁé or! 269}?%%éia@e3(flTe6§O%Mﬂ@%W¥é itp (-
anp

I

it A et AR a0 5 ke 2 e ppragp-a -

t t hi t
o st (6,50 oy syt

extracted with. hIoroforn1(50 m) twice. This extract
was washed™=wt't h“@n aqueous saturated sodium chloride
sol uti on, -QNEVer magnesi um sul fate, and then
concentrateg under reduced pressure. The residue was

y_

OI|ca gel colum chromat ography to obtain

or :igﬁ? 3-di net hoxyphenyl ) -1 - ( 3- hydr ox

According to a similar manner to that of Example 50,

HC
H,C
H

3
O

the title ccompcound was obtained.
'H-NMR {CDCls) &: 0.63 (3H, s), 1.04 (3H, s}, 2.21-
2.39 (2H, m), 3.14 {(1H, d, J = 11.4 Hz), 3.35 (1H, d, J =

14.4 Hz), 3.61 (1H, 4, J = 11.4 Hz), 3.6%1 (3H, s}, 3.7% (1H,

o+
O
Il

6.9 Hz), 3.8% (3H, s), 4.30-4.61 (2H, w), 4.44 (1H,

0.

e

=
It

14.4 Hz), €.05-6.10 {1H, m}, 6.13 (1H, s}, 6.60 (1H,
d, J = 2.1 Hz), 6.81-6.90C (1H, m), 6.94-7.03 {(2H, m), 7.15-

7.30 (3H, m), 7.32 (1H, dd, J = 2.1, 8.7 Hz).

Example 55

(5-{[{(3R,58)-7-chlcro-5-(2, 3-dimethoxyphenyl)-1- (3-hydroxy-



2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nmet hyl } -1, 3, 4- oxadi azol - 2-yl )acetic

acid (0.19 g) as a white crystal. 1H NWVR (DMSO d6) S:

0.63 (3H, s), 0.92 (3H, s), 3.12- 25 3.16(2H, m,

3.38-3.44 (2H, m, 3.56 (3H, s), 3.61-3.79 (2H,

Decenber 2006 164 n), 3.85 (3H s), 4.24-4.50 (3pgeember2006
m, 6.14 (1H, s), 6.55 (1H, s) 346.92-6.95 (1H m,
7.12-7.17 (2H, m, 7.31-7.37(2H, m Exanple 56 5

(5-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-I-(3-hyd
roxy- 2,

2- di et hylpriopyipropyoxez19:2y-3,,%- Gebrabythtosdi,ck-4, 1-
benzoxazepi n-3-yl ] nmethyl } -1, 3, 4-t hi adi azol -2-yl )acetic

aci dbeQz CHE PHBH3 - yCl mOtIS/ 1 - IN ININGHRA HBG I0 Oy 1H3C=OH: acid
(1) A solution of ethyl 3-(2-{[(3R, 5S)-1-(3-acetoxy-

obtain a 550(1) and Lawesson' s r eagent
(0.96 ¢ /E? s stirred at 80C for 1
hour. Thé ré&a doH\ o tion

HC

H,C

OH

{1} Pivaloyl chloride (2.8 ml) was added to a solution

5 of 2-[{3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)~7-chloro-5-

10

20

(2,3-dimethoxyphenyi)-2-oxc-1,2, 3, b-tetrahydro-4, 1-
benzoxazepin-3-yllacetic aclid (10 g) and triethylamine (3.2
ml) in THEF (100 ml) at 0°C and the mixture was stirred at
0°C for 30 minutes. To the reaction solutien at 0°C, ethyl
3-hydrazino—-3-oxopropiconate (3.5 g) was added and
triethylamine (3.2 m}i) was then added dropwise. The
mixture was stirred at room temperature for 2 hours and the
reaction sclution was diluted with ethyl acetate (50 ml).
This extract was washed with 0.1N hydrochloric acid, a 5%
agueocus potassium hydrogen sulfate solution, an agueous
saturated sodium hydrogen carbonate scolution and an agqueous
saturated sodium chloride sclution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to

obtain ethyl 2-(2-{[(3R,58)-1-{3-acetoxy-2,2-



15 was poured into water, followed by extraction with

ethyl acetate. This extract was washed with an

aqueous saturated sodiumchloride solution, dried

over magnesium sul fate, and then concentrated under
reduced pressure. The residue was purified by silica

gel colum chromat ography to obtain 5 Decenber §dé%£”ﬁmr2006
165 ethyl 2 (5-

{[ (3R, 59)-1- (3 acet oxy- 2, 2- dlnethfipropyl) 7-

chl oro-5-(2,3 dlnethoxyphenyl) 1, 2,3,5-tetrahydro- 2-ox

o_

4, 1- benzoxazapipyl3-y et inH 3-2, 3-44 hbt st gzodnd- yb)ago-
etate (0.8 g) as a white anorphous crystal. 5 1H NWR
(CDC133 r &:50.9F aph3Hros) , 1 -2 ofdHer $); 3 v B (3K 1 } hydrdzino) -
7.0 Hz), 2.03 (3H, s), 3.51-3.58 (1H m), 3.62 (3H

g), 3-GOFEFLONSHE 1Y ; > 38R BHCoSYrlasd 104, 16 (2H,

m, 4.24 (2H, q,J=7OHz)435(1Ht,J 6. 4

Hz), 4. 5§i N{@H CHGl £:14: 34 HzdH, @)321(1)9 §ﬁ 6)611 25 (34,
1H,  d, 6,99 (1H, dd =

5I(—|z),t’7 ir7- %OH(Z%H 5'?«%2 r36* 7. 32( 21 - H 1(H2) mA °2.92-3.00

f, ethyl 5- S t

gtg gfﬁb?WprrépyI§&7:%hforg% ) % ggd? &t ﬁﬁ%fpﬁéﬁylf 60 (3,

1,2,3) 51, g%h%qf??% 90 4 Iy @ﬁoxééepz;rh%t h”E‘t hyll 5 5

15 1,3, 4-thi adi az I)acetate (0 ed’in
Exanpl g, $H862(1) z0a(iN @@UGQU%4SSEHraéed sodium g, (S 25 Ik,
hydr oxi de sol ution (8. met hanol (20 m) ha

stirsed atey qam, senper at @izf Or¢30s 8 i esg, ThyS 7 15-7. 24
m xture was diluted with mata'(SO m), acimfied,

10and extraoted.asth. ehlor,ofgr.m (50 20 M) twice. This

15

20

extract was washed wi th an aqueous
{2} Phosphorus oxychloride (0.8 ml) was added to a

solution of ethyl 3-{(2-{[(3R,58}-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5~(2, 3-dimethoxyphenyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllacetyllhydrazino) -
3-oxopropionate (3.7 g} cbtained in Example 55-{(1) in DMF
(5C ml) and the mixture was refluxed overnight. The
reaction sclution was concentrated under reduced pressure,
poured into an agqueous potassium carbonate solution, and
extracted with ethyl acetate. This extract was washed with
an aqueous saturated scdium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography to obtain ethyl 5-(2-{[{3R,5S}-1-(3-acetoxy-
Z2,2-dimethylpropyl)-7-chlorc-5-{2, 3-dimethoxyphenyl; -

1,2,3,5—tetrahydro—2—oxo—4,1—benzoxazepin~3—yl]methyl}—



saturated sodi um chl oride solution, dried over
magnesi um sul fate, and then concentrated under
reduced pressure. The residue was purified by silica
gel colum chromatography to obtain
2-(5-{[ (3R 5S)-1-(3-hydroxy -2,2 25
di met hyl propyl ) - 7- chl or o- 5- ( 2, 3-dinethoxyphenylfjfﬂfngmr2006
,5 5 Decenber 2006 166 16
tetrahydro 2- 0Xx0-4, 1- benzoxazepi n- 3 yl]methyl }-1, 3, 4-
t hi adi azol -2-yl) acetic acid (0.19 g) as a white
crystal. '"H NWR (DMSO-d6) 6: 0.76 (3H, s), 0.84 (3H,
s), 3,0p43::18iE2H] -}yl BaBFrare491(2Hy) Ms B3./22168H011 .
s), 3.66-3.71 5 (1H, m, 3.78 (2H, s), 3.84 (3H, s),
4.26-4.?@—@@H,(chlﬁ65140(Q5L(33n=@q3&”®PHJ3H, d)7 2.36 (3H,
FE) 7.06-7.22 (3H, m, 7.51-7.55 (1H, m, 7.71(1H
d, Jtz 9.9 qt@ HzExaﬁp®% 5H,1@¢), 3.31-3.57 (3H, m), 3.61 (3H,
3-(5-{[ (3R, 5S)-7-chl oro-5-(2, 3- dlnethox phen I)-I- (3-
s S ot BT oo £t 51 5 S () Ry e 17 (28,

5ben28xa%ep|QT%33ﬁl]n%tﬁ@T% ) 328t A adf aZbl U3 yE) prépfb (1
nic yacid Q, G, 0[G- G QS ﬁ[ﬁ,@%&.w%%,m,7a&

7.34(2H, m).
{3) A mixzture of ethyl 5-(2-{[(3R,58)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chlcro-5-(2, 3-dimethoxyphenyl) -

10 1,2,3,5-tetrahydro~-2-oxo-4, l-henzoxazepin-3-yl]lmethyi}-
1,3,4-oxadiazol-2-yl)acetate (1.1 g) obtained in Example
25-(2), a 1N aqueocus sodium hydroxide scluticn {9.35 ml)
and methanol (20 ml) was stirred at room temperature for 30
minutes. This mixture was diluted with water (50 ml),

15 acldified, and extracted with chloroform (50 ml) twice.
This extract was washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to cbtain (5-

20 {[ (3R, 58)-7-chloro~5-{2, 3-dimethoxyphenyl)-1- (3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}~1, 3, 4-oxadiazol-Z-yl}acetic acid
(0.1% g} as a white crystal.

'H-NMR (DMSO-ds) 8: 0.63 (3H, s), 0.92 (3H, s), 3.12-

25 3.16(2H, m), 3.38-3.44 (2H, m), 3.56 (3B, =), 3.61-3.79 (Z2H,



10

15

15 (1) Pivaloyl chloride (2.8 mM) was added to a

sol ution of

2-[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl)-7-chloro-5
- (2, 3-di met hoxyphenyl ) - 2-o0xo0-1, 2, 3,5-tetrahydro-4, 1
benzoxazepi n-3-yl]acetic acid (10 g) and triethy,

(3.2 nl) in THE (100 M) at OC and the nixture Eceme”e”oo{’
stirred at 20 OC for 30 mnutesyjz40 the reaction

solution at 0C, ethyl 5 Decenber 2006 167

4- hydr azi no- 4- oxobut anoate (3.7 g) was added and
triethylamne (3.2 m) was then added dropw se. After

stirmj ngs &t ridem teppeératw & o3H2 hours,14 he/,eact i 6n55 (1H,
solution was diluted with ethyl acetate (50 m). This

5 di kBut ed Sol@ticorn Hlasminashed wi-ttA 021N hydriodi-dr Be (2H, m).
acid, a 5% aqueous potassium hydrogen sul fate

sol ution, an aqueous saturated sodi um hydrogen

car bonate sol ution and an aqueous saturated sodi um

chl of¥d&P'solfti on, dried over magnesium sul fat e and

?Ei.”a%%“(iﬁ%t %ﬁ.f.sﬁ%ﬁosﬁed@d BrEEE e 22 (-nydrony-
?SgégggQ%u%%ﬂﬁdégoggPEQ%QDg; 2 %(% iétrahydro 4,1-

di mﬁ@ﬂ&z&%ﬁn 4= Ghl 0L0:.5r (4, 3 diogt hoxyphenyl ) 11.2: 8- acia

tet rahydr o- 2- 0X 0, | - benzoxazepi n-3-yl ]acetyl } hydrazin

0) - 4- gat €CcH3. 6 g) as a colorless oil. 15
1H NVR ( CDd ; Q,H95 (3H, s), 1.00 (3H, s), 1.25
(3H, .2OZ)] 2.03 (3H, s), 2.54 (3H, t, J =
6.4 H), .6275(3H m, 2.89-2.97 (1H n), 3.54

S3 61 (3H s), 3.69-3.88 (2H,

(1
m, 3.80 J=7.2 Hz), 4.33-4.38
(1H1 T . H, dM-__ OH

O

OH

(1) A solution of ethyl 3-(Z-{[(3R,58)-1-(3-acetoxy-
Z,2-aimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
vllacetyllhydrazinoe} ) -3-oxopropionate {1.0 g ) obtained in
Example 55-(1) and Lawesson’s reagent {0.96 g) in THE {50
ml) was stirred at 80°C for 1 hour. The reacticn solution
was poured into water, followed by extraction with ethyl
acetate. This extract was washed with an agueous saturated
sodium chloride solution, drisd over magnesium sulfate, and
then concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to obtain



20 13.9 Hz), 6.26 (1H, s), 6.64 (1H, d, J = 1.9 Hz),
6.97-7.00 (1H, s), 7.16-7.23 (2H, m, 7.32-7.36(2H,

m, 8.11 (1H, brd), 8.31 (1H, brd). (2) A solution of

ethyl 4-(2-{[(3R, 5S)-1-(3-acetoxy-

2, 2-di et hyl propyl ) -7-chl oro-5-(2, 3-di net hoxyph | ) -

25 1,2, 3,5-tetrahydro- 2- oxo- 4, 1- benzoxazepi n- 3 qua%nﬁwr2006
Decenber 2006 168 yl]acetyl}hydrazi no)-4-oxobut anoat e

(1.0 g) obtained in Exanmple 57-( and Lawesson's

reagent (0.92 g) in THE (50 m) was stirred at 80C

for 1 hour. The reaction solution was poured into

wat ere+aRd §hen @%Qéﬂcwﬂ-w th ehykyaget ad fre th iliSpy1) -
extract was washed with an aqueous saturated sodi um

chl ordrde reckut2onyd thd eth:0M8Tfe g RES D UB) Stit &£ ydaRe 2-oxo-
then concentrated under reduced pressure. The residue

was purbkned=byepiht Tay gelettgllymm, che ottt @@ ayphly- A-¢¢1) acetate
obtain ethyl

3- (5-{d.@3B,) S8k- &- ¢Bi o ety u2- dirget Ayl propyl ) -7 10

chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

B- 4, 1- bénzoxaz ephci;3- §i ] et hylIH 1, B, 4-t.HWi2adiZdizols2- 1.30 (3H,
yl ) propionate (0.7 g) as white powder. 1H NVR (CDC13)

6: 0.t95J(3H-8) HzLoZz Q33H3Hs) S)l 295@3¥+58t 1Hy m)7 23-62 (3H,
Hz), 2.03 (3H, S%& 15 3.

(3H, ), 3-867348 54Hr3m418 @ @@ (@Fﬁ: 'ﬁ*} 43, - 4349, §)H m) .

oy, Talagofaiet 3 T %A b ihy b 4 B3 1055
) Bate 58 O e s e - -
16@' Hz), 6.99 {1H, dd, J = 2.3, 7.5 Hz}, 7.17-7.20 (2H, m),
7.30-7.32{2H, m).

(2) A mixture of ethyl 2-(5~{[ (3R, 55)-1~{3~acetoxy~
2,2~-dimethylpropyl)-7-chlorc-5-(2, 3~dimethoxyphenyl} -
1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-ylimethyl}-

15 1,3,4-thiadiazol-2-yl)acetate (0.9 g) obtained in Example
56-(1), a 1IN aguecus saturated sodium hydreoxide solution
(8.0 ml) and methanol (20 ml) was stirred at room
temperature for 30 minutes. This mixture was diluted with
water (50 ml), acidified, and extracted with chloroform (50

20 ml) twice. This extract was washed with an aqueous
saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to
obtain . 2-(5-{{{3R,58)-1-{3-hydroxy -2, 2-

25 dimethylpropyl)-7~chloro-5-(2, 3-dimethoxyphenyl)-1,2, 3,5~



20 (3) A mxture of ethyl 3-(5-{[(3R 5S)-1-(3-acetoxy-
2, 2-di et hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2
- OX0-
1, 2,3,5-tetrahydro-4, 1- benzoxazepin-3-yl ] nmethyl }-1, 3,4
- thiadiazol -2-yl)propionate (0.7 g) obtained i
Exanpl e 57- (2), a i N aqueous sodi um hydr oxi de S December 2006
solution (8.0 m) and 25 net hanol négo m) was stirred
at roomtenperature for 30 5 Decenber 2006 169
mnutes. This mxture was diluted with water (50 m),
acidified, and extracted with chloroform (50 m)
twi ca:etrgmy%r%xtzte% yes_washad ik -an, aq4eoNs1; -1, 3, 4-
saturated sodium chloride solution, dried over
nagnaﬁhHﬂh%Qbﬁabeyl@B&tﬁhﬁﬂiﬁLQQﬁ%ﬁnbbabedhﬂﬂgeérystal.
reduced pressure. The residue was purified by silica
gel col umychumategs-apRhyst o ok ain,3s), 0.84 (3H, s), 3.06-
(5-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
hydr oxyils 2,28 dimiret Bys propyd ) 22+,0x0- 13253, 528 ety ahydlras-3.71
4, 1-
benzoKdzepiin- 3-YB] fehys}- B .34-(Bhi, ad) azél 2@=41 Jpr 6i,omi .
nic 10 acid (0.19 g) as a white crystal. -H NWR
(DVS®--d8) (8H,0s78 63 &)H, 0. §8=(3H3 B¥); 2.0% 7 (BH (38, m),
t, J =7.0 Hz), 3.08-3.20 (2H, 2?326 (3H, t, J =7.0

Hz), 73.54973552 ({HH mhy | 73715@H(3 d)= 8:873. 81 (1H,
m, 3.85 (3H, s), 4.27-4.37 (2H, m 4.58 (1H, brs),
6.16 (1H, 15 s), 6.40 (1H d, J = 2.6 Hz), 7.02-7.05
(1H, 14-7.26 (2H, m, 7.54 (1H, dd, J = 2.6,
8.7 ﬁgampieﬁ(m d, J = 8 7 Hz) . Exanpl e 58 20
143

(3 (L{38.59) 51 b3 apebay: 22 d) TebbNL PRORYsfnshhong

hydroxyl-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5~tetrahydro-4, 1-

benzoxazepin-3-yl]lmethyl}l-1,3,4~thiadiazol-2-yl)propionic

acid
O
L
o’CH3
? S
’g‘\“\\/ m()
N N—N
O OH
HC
OH
15 (1) Pivaloyl chloride (2.8 ml) was added to a solution

of 2-[(3R,5S8)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yllacetic acid (10 g) and triethylamine (3.2
ml) in THF (100 ml) at 0°C and the mixture was stirred at

20 0°C for 30 minutes. to the reaction solution at 0°C, ethyl



(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl } - 5- oxo- 1, 2, 4- oxadi azol - 4( 5H) -

yl )acetic acid 5 Decenber 2006 170 OC 1/ OCH3 O

A 0Or_~CH/ Il NO NNO HCOt{CO _CH3 O (1)
Triethylamne (10.0 m, 0.0717 nol) was added t

suspensi on of hydroxyl am ne hydrochl ori de (4.98%85“3“*wr2006
0.0717 nol) in DMSO and the nixtygg was stirred for

30 minutes. 5 The reaction solution was filtered and

to the filtrate was added

3-[ (3R, 5S5)-7-chl oro-3-(cyanonet hyl )-5-(2, 3-

di met noxyhenylo42+-9%08n 2 sc & 1y 0y or 451 /agnzaxagepid- | (
5H) - ylI 122 2-diwet Ayl pr opy] ace%tezl}e?.wlS g, 0.0143

nol ) .t e hylaxdivee (vas &t ried @leBQAdkar a8phosks s. After
The reaction 10 solution was extracted with ethyl

acet atte.rvaghed rsufcesshoedyumt tibra 21 Noageeotise Soghdtien
hydr oxi de solution and an aqueous saturated sodi um
chl orddeitsainutaenditoted winterettpgnesietatsul f@trel ) andhis
then concentrated under reduced pressure to obtain
3- [ (3R 158ed3sp(RE)oR- ams nershed with 0.1N hydrochloric acid, a
% agueous potassium hydrogen sulfate solution, an aqueous
saturated sodium hydrogen carbonate solution and an agusous
saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
10 residue was purified by silica gel column chromatography to
obtain ethyl 4 (2-{[ (3R,55)-1-(3-acetoxy=-2,2~-
dimethylpropyl}-7-chloro-5-(2, 3-dimethoxyphenyl)-1,2, 3,5~
tetrzhydro-2-oxo-4, 1-benzoxazepin~3-yllacetylthydrazino)-4-
oxobutanoate (3.6 g) as a colorless coil.
15 'H-NMR (CDC1;) &: 0.95 (3H, s), 1.00 (3H, s), 1.25 (3H,
t, J = 7.2 Hz), 2.03 (3H, s8), 2.54 (3H, t, J = 6.4 Hz),
2.66-2.75% (3H, m), 2.89-2.97 (1H, m), 3.54 (1H, 4, J = 14.3
Hz), 3.61 (3H, s}, 3.6%9-3.88 (2H, m), 3.89 (3H, s), 4.15
{2H, g, J = 7.2 Hz), 4.33-4.38 (1H, m), 4.54 (1H, 4, J =
20 12.9 Hz), 6.26 (1H, s}, 6.64 {(1H, d, J = 1.9 Hz), 6.97-7.00
(lH, s), 7.16-7.23 {(2H, m), 7.32-7.36{2H, m), 8.11 ({1H,
brd), 8.31 (1H, brd).
(2) B solution of ethyl 4-(2-{[(3R,58)-1-(3-acetoxy~-
2, 2-dimethylpropyl)-7-chloro-5-(2, 3~dimethoxyphenyl} -

25 1,2,3,5-tetrahydro-2-oxo-4, 1l-benzoxazepin-3-



15

(hydr oxyi m no) et hyl ] -7-chl oro-5-(2, 3-di net hoxyphenyl ) -

2- 0Xx0-2, 3-di hydro-4,1|-benzoxazepi n-1(SH)-yl]-

di met hyl propyl acetate (7.9 g) as an

acet one-contai ni ng anor phous subst ance. |H-NI\/R5 ccember 2006

(CDC13) S 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H, [%

Decenber 2006 171 s), 2.59 (1H,;4d, J = 6.1, 14.4

Hz), 2.72-2.80 (1H m, 3.50-3.66 (4H m, 3.72 (1H

d J=11.0 Hz), 3.82-3.88 (1H m, 3.89 (3H s),

4.05-4.16 (1H, m, 4.54 (1H, d, J = 14.2 Hz), 4.94

(2H, vy8)acé 28 hiyliHaz$he) 64-6&oblandatd 6.20 2)Hpptabned in

6.95-7.01 (1H, m, 7.15-7.23 (2H, m, 7.28-7.35 (2H,

m. EX2plEDIS(-1134agd BxREswmk) rapde®BU (-P228) min THE (50

8.24 mmvol) were added to a solution of

3- [(1311:{) 58)s FiEr2Z}- 2t B0°C for 1 hour. The reaction sclution

am no- 2- (hy droxy|n1no%eth EJ -chloro-5-(2,3

dlneyﬁ%%yﬁﬁgﬁypytg BXp° D &t then extracted with ethyl acetate.

dlhy9 - benzoxaze HQC%&FE%- ] a3
55 ecﬁ CﬁyPBFoﬁﬁﬁ%’ g\ eat‘4‘?“éu@gous7 S&‘éuﬁﬁBFS’l sodium

Obtaéﬁfgtlde 5%§ag9 ,5§%£e& Jv%rTﬁg 651u Suﬂgd Lh eand then

P at "t or 20 hout's

m xture was sti rre roomtenp ure

The égﬁygﬂt tegohH&éPnrgﬁﬁ%e%XEE@g%Sf%ymtﬂ%eeEg¥hdue was

acet at e, successi vel a | N aqueous

hydr gehi plreloc b?‘”s@ls‘?@ia %élo%o]iﬁmﬁngh%%&%%ys aturited,
e

sodi um chl ori solution, dried over nmagnesium
sul fateyl &nd5pn¢mggpﬂgﬁnmraﬁ%deuaﬁﬁwzJgﬂaxa@@hylpropyl)—7—
pressure. The residue was purified by silica ge

10col unmlcxahitenat 6ga aphyhd:-devenopi Ag-sol Vet 3, 5-tetrahydro-
hexane-et hyl acetate (3:2-2:3)] to obtain
3- [ (BR 88y 2i=ehkpio=-5=R2@t2QLl} -1, 3,4-thiadiazol-2-
di met hoxyphenyl ) - 2- oxo- 3-[ ( 5- oxo- 4 5 di hydro-1, 2, 4-

v1llpropionate (0.7 g) as white powder
'H-NMR (CDCl;) &: 0.95 (3H, s), 1.02 (3H, s), 1.29 (3H,
t, d=7.2 Hzy, 2.03 (3H, s), 2.85 {(2H, t, J = 7.4 Hz),

15 3.37 (3H, t, J = 7.4 Hz), 3.4€-3.55 {ZH, m), 3.62 (3H, s),
3.65-3.87 (2H, m), 3.9%0 (3H, &), 4.15% (2H, g, J = 7.2 Hz),
4.35 (1H, t, J = 6.4 Hz;, 4.54 {1H, d, J = 14.3 Hz), 6.31
(1H, s), &.0l1 (1, d, J = 2.3 Hz), 6.9%8-7.01 (lH, m), 7.13-
.23 (24, m), 7.28-T7.35(2H, m).

20 (3) A mixture of ethyl 3-(5-{[(3R,53)-1~(3-acetoxy-
2,2-dimethylpropyl)-7-chlorc-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-vllmethyl} -1, 3, 4-
thiadiazol~Z-yl)propionate {0.7 g) obtained in Exanple 57-
{2}, a 1IN agueous sodium hydroxide solution {870 ml) and

25 methancl (20 ml) was stirred at room temperature for 30



5

oxadi azol - 3-yl ) met hyl ] - 2, 3-di hydro-4, | - benzoxazepi n- 1(
5H)- yl]-2,2-dinethyl propyl acetate (2.53 g) as a

col orl ess anor phous substance. 1H NVR (CDC1,) S: 0.97
(3H, s), 1.00 (3H, s), 2.05 (3H, 25 s), 3.01 (1H, dd,
J =40, 15.0 Hz), 3.11 (1H, dd, =
2006 172 15.0 Hz), 3.53 (1H, d, = 14. 2 Hz),

(3H, a), 3.68 (1H, d, J = 11.2.Hz), 3.89 (3H, s),

3.95 (1H, d, J = 11.2 Hz), 4. 26%%1H, dd, J = 4.2, 6.8
Hz), 4.58 (1H, d, J = 14.2 Hz), 6.24 (1H, s), 6.67

(1H, d, J = 2.4 Hz), 7.00 (1H, dd, J =5 1.7, 8.1 Hz),

7. 10nifvd2 s(2Hrnm , mik 2927 w40 §2Hit 49 wit3) woedi-um o ml),
hydride (46 ng, 1.16 nmol) was added to a solution of

3- [ (B3R, BS)ieé; chhor@a:th-{2£3- di met froxypitenyl ) 58-ml) twice.
0Xx0- 3-[ (5- ox0-4, 5-di hydro-1, 2, 4- oxadi azol - 3-yl ) net hyl ]

-2, 3this extract was washed with an aquecus saturated sodium
di hydr o-4, | - benzoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl pr opyl

10 adetatige( orbuyion, gudeanplyr dhadiatedm AuEkapmpl eand then
58-(2) in DM under ice-cooling and the m xture was

sti rf8FF6ra80T Wt e8uTsdt HES T BHET | oRSoF et i B s
added t%%t-butyl, bronpacetate and the m xture

. was .
sti e F6F 1Y5°hbirs 9under e e tsBIATAg T aRaY t FerPda in 3-
r oo e a e for, 30 15 mnutes. After 1
Py dr GEH Brre b i VHS Raded t 8 THE T PERERPBA- bl ution,
t he . _was_ , M ihoethyl ; acetate, washed , ,_
sucggggﬁ%g?y§ggtgﬁﬁéﬁﬁhgg ﬁ%%gﬁﬁs:%agd?éség g%%ﬁ?ﬂﬁgﬁ At
CthkhQ%X%QEHEhQﬂﬂdﬂ%@t% ??*gfﬁﬁgﬁgﬁ%ﬁigggﬂe§l§ﬁmpropionic
sul fate. After concentration under reduced pressure,

[y

10t he 20 o esi. duegwass puUkinfikedcbyssili ca gel col um

15

20

chr omat ogr aphy
“H-NMR (DM3O-dg) 8: 0.78 (3H, s), 0.88 (3H, s), 2.75

{3H, £, J = 7.0 Hz), 2.08-3.20 (2H, m) 3.26 (3H, , J = 7.
Hz), 3.49-3.52 (1B, m), 3.53 {(3H, =), 3.67-3.81 (1H, m),
3.8% (3H, s}, 4.27-4.37 (2H, m) 4.58 {(1H, brs), €.16 (1H,
s), .40 (1H, d, J = 2.6 Hz), 7.02-7.05 (1, m), 7.14-7.2%
{2, m), 7.54 (1H, dd, J = 2.6, 8.7 Hz), 7.72(1H, 4, J =

5.7 Hz).

Example 58
(3-{[(3R,58)-1-{3-acetoxy-2,2-dimethylpropyl)-7/-chloro-5-
{2,3-dimethoxyphenyl}-2-ox0~1,2,3,5~tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-5~oxo0-1,2,4-oxadiazol-4 (5H) -

vljacetic acid

=6.9 5 Decgrfgqicfamberm%

0



(devel opi ng sol vent: hexane-ethyl acetate (3:1-2:1))
to obtain tert-butyl (3-{[(3R 53)-I-(3-acetoxy)-2, 2-
dinethylpropyl]-?-chloro-5-(2,3-dinethoxyphenyl)-z-oxo

1 2,3,5-tetrahydro-4,1-benzoxazepi n- 3- yl)nethyl)

25 1, 2, 4- cxadi azcl - 4(5H) -yl acetate (0.43 g). 5 3ciBer 2006
Decenber 2006 173 1H NWMR (CDA 3),S: 0.95 (3H, s),

1.01 (3H, s), 1.47 (9H, s), 2.03 (3H, s), 2.94-3 09

(2H, m, 3.55 (1H, d, J = 14.2 Hz), 3.61 (3H, s),

3.71 (1H, d, J = 11.2 Hz), 3.85 (1H, d, J = 11.0 Hz),

3.89 (3H, A-R4-4.39 (3H, m, 4.51 (1H, d, 5 J =
14.2 Hz), 28 {2%, s), 6.63 (1H, d, J = 2.2 Hz),
6.97- 7.08 (2HgomMm’ 19 (1H, t, J = 7.9 Hz),
7.29-7.39 (2H, . SﬁﬂfTrifluoroacetic acid (5 m)
was added to @rt butyl 8- {[ (3R

5S) - 1-

et o dlnethylpropyl] 7-
chl or o- o}?ﬁ enyl ) - 2-oxo- 1, 2, 3, 5-t et rahydr
o- 10

4,1- ben%t epln 3-yl }net hyl ) - 5-oxo0-1, 2, 4- oxadi azol - 4(
5H) yl ace e (0.42 g, 0.616 mml) obtained in Exanple
58-(3) th‘:hder%_p% cooling and the m xture was stirred

for 30 mnut#s and then at roomtenperature for 50
m nutes. The® reaction solution was concentrated under

reduced pressure 15 £0,.8b4@EN 1, 0.0717 mol) o
3T (SRS PRSI0 2l i 0 e < 3

7- chl\@rm31 62, §fdh%&%&@%ﬁﬁﬁﬁ@y&Qdé%dH@%rld% 345at et rahy717

dr o-
4, 1-hanzoxazepd Nerdt Whemet Ryl }e Sy ox ostlirZed- oxadi @zolmAfks .
5H)- yl]acetic acid (0.40 g). 'H NWVR (CDC13) 6: 0.96
5(3H,T18) re@c88of 1 1®)ion2w@5 (BH er20 as, 3. Obe {08 rate was
(2H, m, 3.54 (1H d, J = 14.2 Hz), 3.62 (3H,
added 3-[(3R,58)~7-chloro-3-({cyanomethyl)-5-(2, 3~
dimethoxyphenyl) -Z2-oxo-2, 3-dihydro-4, l-benzoxazepin-1{5H) -
y1]1-2,2-dimethyipropyl acetate (7.18 g, 0.0143 mol). The
mixture was stirred at 80°C for 18 hours. The reaction
10 solution was extracted with ethyl acetate, washed
successively with a 1IN agueous scodium hydroxiae scluticn
and an aqueous saturated sodium chloride solution, dried
over magnasium sulfate, and then concentrated under reduced
pressure to obtain 3-[(3R,55)-3-[(Z2Z)-Z-amino-2-
15 {hydroxyimino)ethyl]-7-chloro-5-{2, 3-dimethoxyphenyl) -2-
0¥0-2,3~dihydro-4,1-henzoxazepin-1(5H)~yl]~2, 2~
dimethylpropyl acetate (7.9 g) as an acetone-containing

amorphous substance.

'H-NMR (CDCls) &: 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H,



s), 3.73 (1H, d, J = 11.0 Hz), 3.85-3.95 (4H, m, 4.34

(1H, t, J =11.0 Hz), 4.47-4.54 (3H, m, 6.27 (1H

s), 6.62 (1H, d, J =2.2 Hz), 6.98-7.39 (6H m. 25
Exanpl e 59 5 Decenber 2006 174

[3-{[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl) - 1‘§Be@ er 2006

roxy- 2,

2-di et hyl propyl ) - 2-oxo- 1, 2, 3, 5-{-gf r ahydro- 4, 1-

benzoxazepi n- 3-yl ] net hyl }-5-o0xo0-1, 2, 4- oxadi azol - 4( 5H) -

yl]Jacetic acid OGat 1/ OCH3 0 C O/rOH~NO N

NO H3C- O H3c OH A I N aqueous sodi um hydr oxi de

sol uki pn2 (49 21 a7l ddal. 21= &) )1awas nagded. To-A an Xtur em) ,

of (3-{[(3R 5S)-1-(3- acetyl oxy)- 2,

2-di rethyd pgopydH),- #3 chBo7®- B:H,2,d3- J = 11.0 Hz), 3.82-3.88 (1H,

di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxaz

ep|nm10 3.89 (3, s), 4.05-4.16 (1H, m), 4 54 (14, d, J = 14.2

yl ] meth 5- oxo-1, 2, 4- oxadi azol - )acetic
aC|dHZ %EQ@ 3@14@5 nﬁn¥§ 6%iaﬁﬁed6|ﬁ2 3éﬁpﬁb 58 |ﬁ 2 Hz)

ethanol THF the mxture was stir

o BORET 0L HEY Fbactt bt b Bl e S STt Gl b -

acetat o, RESHOL Wi huat oF - 25 G af cdSbus <at (4t B

sodi ym, el orlde sehuthon. .angd fNels 5_r (37, 55)-3-1 (22

amino-2- (hydroxyiminc)ethyl]l-7-chloro-5-{2, 3-
dimethoxyphenyi)-Z2-oxo-2,3-dihydro-4,1l-benzoxazepin-1 (5H) -

10 vii-2,2~-dimethylpropyl acetate (4.0 g, 7.49 mmol) obtained
in Example 58-{1) in THEF (40 ml) and the mixture was
stirred at room tempsrature for 20 hours. The reaction
solution was extracted with ethyl acetate, washed
successively with a 1N agqueous hydrochloric acid solution

15 and an aquecus saturated sodium chloride sclution, dried
over magnesium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography [developing soclvent: hexane-ethyl acetate
(3:2-2:3)] to obtain 3-{(3E,53)-7-chloro-5-{2,3-

20 dimethoxyphenyl) -2-ox0-3-{ {5-oxo-4, b-dihydre-1,2, 4-
oxadlazol-3-ylimethyl]-2, 3-dihydro-4, i-benzoxazepin-1(5H) -
v1ll-2,2-dimethylpropyl acetate (2.53 g) as a colorless
amorphous substance.

'H-NMR (CDCl:) &: 0.97 (3H, s), 1.00 (3H, s), 2.05 (3H,

25 sy, 3.01 (1H, dd, & = 4.0, 15.0 Hz), 3.11 (iH, dd, J = &.9,



dried over magnesium sulfate. After concentration
under reduced pressure, the residue was purified by
preparative HPLC to obtain

{3-{[ (3R, 5S)-7-chloro-5-(2,3

dinethoxvphenyl)-1-(3-hydroxy-2,2-dinethylpropyls)]ﬁe%-e%er2006
o- 20

1,2, 3, 5-tetrahydro-4, 1- benzoxazepjn- 3-yl ] met hyl } - 5- oxo
5 Decenber 2006 175 1, 2, 4-oxodi azol -4(5H)-yl]acetic
acid (0.16 g0. "H NWR (CDC13) 6: 0.65 (3H, s), 1.05
(3H, s), 3.09 (2H, d, J =7.4 Hz), 3.24 (1H, d, J =
12. 116z), 031 A2 .(5BH,(1d, d, =0 44,46 2Ha)) 33585 3,65 (4H, 3.68 (14,
m, 3.87-3.9C (4H, n) 4.34 (1H, t, 5 J 6.7 Hz),
4.416¢ 18, =di1.2 Hz14. 6. 812) (3H,. 40 (2H953)1H5(16(I(1H1 2 Hz),
s), 6.61 (1H, d, J = 2.2 Hz), 7.00 (2H, d, J = 8.3
Hz), 4- 70161, 48,(3H" A) <. E&éﬁﬂﬁé 60-18 {lH d, J = 14.2 Hz),
3-(3-{ SBR 5S)-7-chloro-5-(2 dlnethoxy )-1-(3-
hydr 6x93 2{ Hidistet Ry Fpr 6pY1 )d2-Tx02142113] 5-1 Ordﬂgﬂdr gdq J =
%enz&xém%i h-By) Pméf Ryt 32 1(3t 4“‘6xaa'r%%67'-%q yidfor 8pi-en
ic acid 8? / % ? 0 Hqi r Ot%%j
H3C OH 15 Si?éﬁlﬂff“a ﬂé“%lo g Fﬂgf % ol “sivd A8ERY T @
4'ChE8E8Eion of 3-[(2R,55)-7-chloro-5-(2,3-dimethoxyphenyl)-2-
oxo-3-[(s-oxc-4,5-dihydro-1,2,4-oxadiazol-3-ylimethyl]-2, 3-
dihydro-4,l-benzoxazepin-1(5H)-y1]1-2, 2-dimethylpropyl
10 acetate (0.6 g, 0.893 mmol) obtained in Example 58-(2) in
DME under ice-~cocling and the mixture was stirred for 30
minutes. To the reaction soluticn was added tert-butyl
bromoacetate and the mixture was stirred for 1.% hours
under ice-cocoling and then at room temperature for 30
15 minutes. After 1IN hydrochloric acid was added to the
reaction solution, the mixture was extracted with ethyl
acetate, washed successively water and an agueous saturated
sodium chloride solution, and then drised cover magnesium
sulfate. After concentration under reduced pressure, the
20 residue was purified by silica gel column chromatography
{developing solvent: hexane-ethyl acetate (3:1-2:1)) o
cbtain tert-butyl (32-{[(3R,58)-1-(3-acetoxy)-2,2-
dimethylpropyl]l-7-chloro-5-(2, 3-dimethoxyphenyl) -2—-oxo-

1,2,3,5-tetrahydro-4, l-benzoxazepin-3-ylimethyl) -5-oxo—

25 1,2,4-cxadiazel-4 (5H) ~ylacetate (0.43 g).



4- oxobutyrate (0.29 m, 2.06 mmol) were added dropw se

to a solution of 3-[(3R 5S)-3-[(22)-2-am no-2

(hydr oxyi m no) et hyl ] -7-chl oro-5-(2, 3-di met hoxyphenyl ) -

2- 0x0- 2, 3-di hydro-4, 1- benzoxazepi n-1(5H) -yl ]-2,2- 20

di met hyl propyl acetate (1.0 g, 1.87 nmol) obtai in

5 December 2006 176 Exanple 58-(1) in THE (10 Sﬁ?ecembcrzo%
under ice-cooling and the mxtufg, was stirred at room
tenperature for 24 hours. After the reaction solution

was concentrated under reduced pressure, water (10

m) was added and the m xture was 5 heated to refl ux

for 22 hourser Thecrgasti encsol g ony was giextstacted 1 47 (o,
with ethyl acetate, washed with water and an aqueous

sat usat et. odizum eh| ori ge-salwticen, mand3 d¥3 edmver, J = 14.2
magnesi um sul fate. After concentration under reduced
pres8are,3ite (P8si due Wasl dildsokved +nlkthatol, G1O0°m()H, d,
and 10 a 2N aqueous sodi um hydroxi de solution (3.74

m, 7.28 mfblbz) wdsBAdtEY ther dt-84-The? m k.ure rwds 51 (1H, d,
then stirred for 2 hours. The reaction sol utions was
di | ufed Wl tth Bar ef - Ahd LR hen rekt Pdct &8 vilt W & etRyflz), 6.97-

her. Th i dified_with 6N hydrochlori
ci QB T4t Gt P ot M1 25 "ace? at o1 bashed i OF Akt ™

agueous saf.urat. sodi um.chl oride_ solution, dried ~
over nagngéi&%FggP?E?%feEﬁﬁj%Fﬁgn%Sc%gLéﬁ??5%%%mh§8eFert

reduBSﬁyPrﬁﬁﬁ%ﬁ§R,$%}fﬁ—Eiyéqggggggﬁ)y@?&—éﬁﬁ%%%%ﬁ%@ob?l]—?—

ethano aCtlve car pon was a. ereto an
”‘XtHﬁﬁbﬁgﬁ%Jﬁﬁh@ngmééﬁoﬁvﬁﬂyn@qge§~oi5“ﬁy2”@,%*%Qtrahydro—

substances were filtered off and the filtrate was

10 4,1-benzoxazepin-3-ylimethyl)-5-oxc-1,2,4-oxadiazol-4 (5H) -
vlacetate (0.42 g, 0.616 mmol) obtained in Example 58-{3)
under ice-cooling and the mixture was stirred for 30
minutes and then at room temperature for 50 minutes. The
reaction solution was concentrated under reduced pressure

5 to obtain [3-{[(3R,58)-1-(3-acetyloxy-2,2-dimethylpropyl) -
7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-ylimethyl}-5-ox0-1,2, 4~oxadiazol-4 (5H) -
yllacetic acid (0.40 g).

‘H-NMR (CDCls) 8: 0.96 (3H, s), 0.98 (3H, s), 2.05 (2H,
20 s), 3.05-3.08 {(2H, m), 3.54 {(1H, d, J = 14.2 Hz), 3.62 (3H,

s), 3.73 {1H, d, J = 11.0 Hz), 3.85-3.95 (4H, m), 4.34 (1H,

ﬁ
o
i

11.0 Hz), 4.47-4.54 (2H, m}, &.27 {(1H, s), .62 (1lH,

fl
<y
Il

2.2 Hz), ©.98-7.39 (6H, m).

25 Example 59



93]

i0

15

20

concentrated under reduced pressure to obtain 3-(3-

{[(3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -(3-hydrox

y- 2, 2-di et hyl propyl)-2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 1, 2, 4- oxadi azol - 5-yl ) pr opi on

ic 25 acid (0.66 g). 5 Decenber 2006 177 1H N ber 2006
(CDC13) 6: 0.65 (3H, s) , 1.04 (3H, s) , 2.89 (2r’ecegwer

J =7.2 H), 3.12-3.27 (4H, m, 3;34-3.43 (2H m,

3.58- 3.67 (4H, m, 3.89 (3H, s), 4.39-4.52 (2H, m,

6.19 (1H, s), 6.60 (1H, d, J = 1.5 Hz), 6.96-7.40

(5H, m. 5 Exanple 61

2- (31{L( BRBY) 7Zchhors 60554 2, 3r-diiret hexyphenyl )-11-63nydroxy-
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1- 2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nmethyl }-1, 2, 4- oxadi azol -5-yl ) acetic

aci doe D €@ CHB-3€Y1 OndrhiN INO @0 -0;, 0, 4 H3G A=Qd LHE { SHD-
According to a simlar manner to that of Exanple 60,

t he ¥Y+iteEonpgsdAd was obt ai ned.

O O/CHJ 7

A 1IN agueous sodium hydrexide solution (1.21 mi, 1,21
mmol) was added to a mixture of (3-{[(3R,58)-1-(23-
acetyloxy) -2, 2~-dimethylpropyl)~7-chlioro-5-(2, 3~
dimethoxyphenyl)-Z-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-5-oxo-1,2,4-oxadiazol-4 (5H) -yl)acetic acid
(0.25 g, 0.405 mmol) obtained in Example 58 in ethanol-THF
{(1:1) (3 ml) and the mixture was stirred for 2 hcurs. The
reaction socluticon was acidified with 1N hydrochloric acid
{1.5 ml), extracted with ethyl acetate, washed with water
and an agueous saturated sodium chloride sclution, and then
dried over magnesium sulfate. After concentration under
reduced pressure, the residue was purified by preparative
HPLC to obtain [3-{[{3R,53)-7-chloro-5-(2,3~-
dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl)-2-0x0o-

1,2,3,5-tetrahydro~4, 1-benzoxazepin-3-yllmethyl}-5-oxo-



1H NVR (CDC13) 6: 0.65 (3H, s), 1.04 (3H, s), 3.17-

3.44 (4H, m, 3.60-3.67 (4H, m, 3.88 (3H s), 3.99

(2H, s), 15 4.43-4.50 (2H, m, 6.18 (1H, a), 6.60

(1H, d, J = 1.5 Hz), 6.96-7.41 (4H, n). Exanple 62

3- 3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- (3 hydr,

oxil[(S Decezrber 2006 17% YPREYD) = 4 (S 8ilber 2006
2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, S5t et rahydro- 4, 1-

benzoxazepi n-3-yl ] nmethyl }-1H 1, 274-tri azol - 5- car boxyl i

c acid 0.CH OCH3 C 0 NMNj40 N NN OH H3C HC CH

5 l odonet hane (0.2 nm) was added to a sol ution of 3-

[ (3R159) % 30424 Ad N0-a2skbi pxpetdwyild wéiehl o1 05 57y( 2, 3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n-1 (

S5H) -yl ] ‘2dwdi methyl @.opylesagehat ey (21 9)s opigi Red 3nos (24,
Exanple 16-(2) in acetone (20 m) and the m xture was
stirdedd1® overHdight3.2Af t éK, cbncent nat ilowzunders2 (1H, d, J =
reduced pressure, butanol (20 m) and et hyl

hydr aZi- hooko)-acdet-at-é5( 0481 my) 3.\eré-addedit onlthd .34 (1H, t,

5resi dug and the m xture was refl uxed for

J = 6.7 Hz), 4.41 (1H, d, J = 14.6 Hz}, 4.46 (2H, s), 6.16
(i#, s}, 6.61 {(1H, d, J = 2.2 Hz};, 7.00 (2H, d, J = 8.3 Hz),

7.16-7.43 (3H, m).

Example &0

10 3-(3-{[{3R,55})-7-chlorc-5-{2,3-dimethoxyphenyl)-1-{3-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3«-yl]methyl}t-1,2,4-oxadiazol-5-yl)propicnic

acid

Cl Q
N
N N--g
H,C \]d ¢ OH

H.C OH

3

15 Triethylamine (0.44 wml, 3.18 mmol) and ethyl 4d-chlecro-

20

4—oxobutyrate (0.29 ml, 2.06 mmol) were added dropwise to a
sclution of 3-[(3R,558)-3-[(2Z)-2-amino-2-
(hydroxyimino)ethyl]-7~chloro-5-(2, 3-dimethoxyphenyl)-2-
oxo-2,3-dihydro-4, 1-benzoxazepin-1(5H) -y1]-2, 2~

dimethylpropyl acetate (1.0 g, 1.87 mmol) obtained in



2 hours. After concentration under reduced pressure,
ethanol (20 m) and a I N aqueous sodi um hydr oxi de

solution 15 (4 M) were added to the residue and the

m xture was stirred overnight. The reaction sol ution

was neutralized wth IN hydrochloric acid and 5 2006
extracted with ethyl acetate. This extract was d&%ﬁg@er

wi th an aqueous saturated sodi um-chloride solution,

dried over magnesium sulfate, and then 20 concentr at ed
under reduced pressure. The residue was 5 Decenber

2006 179 purified by silica gel columm chromat ography

to ohkanpid M- iyt ie copounchl(0ud2eq)icdMNRNGCREH3)he

8: 0.76 (3H, s), 0.86 (3H, s), 3.05- 3.22 (3H m,

3. 51n{(8Hirs)wasB3.s67rgdH, ad, rabre thhpdrkzyre F B3 245he8Hs .

a), 4.25-4.42 (2H, m, 4.56 (1H, s), 6.11 (1H, s),

6. 35AFLEL the\reﬂ62i59t$qlwkfﬁ@ (ae, cagernt g0zl 1@dePHreduced
m 7.55 (1H, dd, J = 2.5, 8.9 Hz) , 7.72 (1H, d, J =

8.9 p&yssug%aﬂ@ﬁ§regqum_ was added and the mixture was

(3 {£(3R 5S) - 7- chl or 0- 5- di met hoxyphenyl ) -1-( 3- hyd

roxy ated fo reflux for 52 hours The ' reacticn solutidn was

2, 2- d| ) tetra
cenz BRSBTS RETRoI e 2 WA E e apoih Sy aget 20
aCIdaqgég&g égturated Soé%um chl@rwdg}%olutlon, and dried over

magnesium sulfate. After concentration under reduced

pressure, the residue was dissolved in ethancl {10 ml) and

10 a ZN aqueous sodium hydroxide solution (3.74 ml, 7.48 mmcl)

was added thereto. The mixture was then stirred for 2
hcocurs. The reaction scoluticns was diluted with water and
then extracted with diethyl ether. The extract was

aclidified with 6N hydrochloric acid, extracted with ethyl

15 acetate, washed with an agqueous saturated sodium chloride

soclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. After the residue was
dissolved 1In ethanol, active carbon was added thereto and

the mixture was stirred for 10 minutes. Tnsoluble

20 substances were filtered off and the filtrate was

concentrated under reduced pressure to obtain 3-(3-
{[(3R,55}~7-chloro-5-(2,3-dimethoxyphenyl)-1-{3-hydroxy-
Z2,2-dimethylpropyl)-Z-oxc~1,2,3, 3-tetrahydro-4,1-

benzoxazepin—Bkyl]méthyl}~1,2,4—Oxadiazol—5~yl)propionic

25 acid (0.66 g).



10

H3C O O H3C OH According to a simlar manner to that

of Exanple 62, 15 the title conpound was obt ai ned.

1H NMR (CDC13) 6: 0.75 (3H, s), 0.86 (3H, s), 3.04-

3.19 (4H, m, 3.50 (3H, s), 3.65-3.72 (3H, m, 3.83

(3H, s), 4.28-4.40 (2H, m, 6.10 (1H, s), 6.34_(1H

d, J = 2.4Hz), 6.86 (1H dd, J = 2.3, 7.0 Hz) ?b‘”"’mberz‘)%
7.09-7.20 (1H m , 7.55 20 (1H4dd, J = 2.4, 8.9 Hz)

, 7.71 (1H, d, J = 8.9 Hz). 5 Decenber 2006 180

Exanpl e 64
3-[3-({(3R,55)-1-[3-(acetyl oxy) -2, 2-di net hyl propyl ] -7-
chgorO-Eﬂeama-dtmﬁghoxyphe@ylmﬂa-qxq-Lh34315ﬂte§rﬂhW£H9 (2H,
0

4, 1- benzoxdzeptni 3- § Yarst .yl )45, hydr oXxy3143-.gyr a26) -y, 3.58-
yl ] benzoic acid o-CH3 o CH C OOH NNNHICO\ O

H3C 3-¢© (44, m), 3.89% (3H, s), 4.39-4.52 (2H, m), 6.19 (1H, s),

.60 (1H, 4, J = 1.5 Hz), 6.96-7.40 (5H, m).

Example 61
2={3-{[(3R,55})~7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropvl)-2-cxo-1,2,3,5-tetrahydro-4, 1-

benzcexazepin-3-ylimethyl}1-1,2,4-oxadiazol-5~yl)acetic acid

O\.CHE

_CH,
O
Cl QO
- N
Y
N N—g OH
5 ’

H,C OH

According to a similar manner to that of Example 60,
the title compound was cbitained.

'"H-NMR (CDCls) &: 0.65 (3H, s}, 1.04 (3H, s), 3.17-
3.44 (4H, m), 3.60-3.67 (4d, m}, 3.88 (3H, s), 3.%9 (2H, =),
4.43-4.5C (ZH, m), .18 (1H, s}, 6.€0 {(1H, d, J§ = 1.5 Hz},

6.9%6-7.41 {(4H, m).

Example €2

3-{[(3R,53)-T7T-chloro-5-(2, 3-dimethoxyphenvyl) -1-(3-hydroxy-



10

15

20

OOH CH3 To a solution of ethyl

4-{[ (3R, 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
o- 10

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] } - 3- oxphut a
ate (2 g) obtained in Exanple 26-(1) in ethanoI?F§ fber 2006
m ), 3- hydrazinobenzoic acid (Q-367 g) was added and
the m xture was refiuxed overnight. After
concentration under reduced pressure, the residue was
purified by silica gel columm 15 chromat ography to

obt at retHecthil ergoppound x011929), 5-rdt-NMRIEDVBEC: d6)

S: 0.92 (6H, s), 1.99 (3H, s), 2.79- 3.07 (2H, m,

3. 52 BHdxagkpiB- By BL.r8G h(y3H;-1H} 1, 3. 85 ((i3Hpls)rcadoddrlic
(1H, t, J =6.5 Hz), 4.36 (1H, d, J - 14.3 Hz), 5.42
(1H,2s) 6.13 (1H, s), 6.39 (1H, d, J = 2.4 Hz),
7.10-7.24 5 Decenber 2006 181 (3H, m, 7.48-7.59 (2H
m, 7.75 (2 t°HJ = 9.0 Hz), 7.95 (1H d, J =7.9
Hz), s) Exanple 65 5

3-(3- ) X7- chl or 0- 5- ( 2, 3- di met hoxyphenyl ) -1 - ( 3-
hydr dln@ghylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4

(diy 5 hydroxy 1H pyrazol - 1-yl ) be
oN\

yaré

benzoxﬂ

Nnzoi c OH

Icdomethane (0.2 ml) was added to a sclution of 3-
[(3R,38)-3-({Z-amino-Z2-thicoxoethyl)-7-chloro-5- (2, 3-
dimethoxyphenyl) -2-oxc-2, 3-dihydro-4, l1-benzoxazepin-1 (SH} -
v1li-2,2-dimethylpropyl acetate {2 ¢g) obtained in Example
16-{2) in acetone (20 ml) and the mixture was stirred
overnight. After concentration under reduced pressures,
butancl (20 ml) and ethyl hydrazino(oxe)acetate {(0.317 g)
were added to the residus and the mixture was refluxed for
2 hours. After concentration under reduced pressure,
ethancl (20 ml) and a 1N aqueocus sodium hydroxide solution
(4 ml) were added to the residue and the mixture was
stirred overnight. The reaction solution was neutralized
with 1N hydrochloric acid and extracted with ethyl acetate.
This extract was washed with an agusous saturated sodium
chloride solution, dried over magnesium sulfate, and then

concentrated under reduced pressure. The residue was



10

15

20

NNNyC- OO HNC OH OH 10 A 1N aqueous sodi um

hydr oxi de solution (3.4 nml) was added to a solution
of 3-{3-({(3R, SS)-I-(3-acetoxy-2, 2-

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

1,2, 3-5-tetrahdyro- 4, | - benzoxazepi n- 3-yl ] met hyl 3 PEcpRgr 2006
roxy- 1H pyrazol-1l-yl)benzoic aghgd (0.9 g) obtained in
Exanple 64 15 in ethanol (4.5 m) and the m xture was
stirred overnight. The reaction solution was

neutralized with IN hydrochloric acid and extracted

W t hetifykdapet at Bicalkies exlnast ciwasna twashpdywd ho@iuin the
aqueous saturated sodiumchloride solution, dried
overtindgnesmoousdl| fat3@, gand then concentrated under 20
reduced pressure. The residue was purified by silica

gel 5 De 20Q06:) B2 OcGkurhHchs omat.¢gr dpHy &b, 3.05-
obtain the title conpound (0. 586 g). 1H NVR (DMSO- d6)

S. ¢-78 Géﬂr @) -bi@6 @@H Sé) 36783, 24 (4F 149l Hz}, 3.83

3 53 %SH s) 14.1 H), 3.85 5 (3H,
(1HE - %5 ﬁ 62§ FE) ﬁ B2 (M4, sd, §- L 14tR s).
, J = 5, 42 H, . H,
s) 6 é 38 %1#1 dj, 3 %= ‘2‘3 tg)m .267?@[%}% (A m
I 3771%&3?1&8 % ) ,E g .§1H£;2H 7@7’2 1185 10 dig b g,y

Example 63

(3—-{[ (3R, 58)-7-¢chloro-5-{2, 2-dimethoxyphenyl)-1- {3-hydroxy-
2, 2~dimethylpropyl}-2-cxc-1,2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1H-1,2,4-triazol-5-v1l)acetic acid

Oy,

9.
!
CH

“lil O,oq N

~y
Y
@c><< o

e OH

According tc a similar manner to that of Example 62,
the title compound was obtainsd.

'H-NMR (CDCls) &: 0.75 {3H, s), 0.86 (3H, s}, 3.04-
3.19% (4H, m), 3.50 (3H, s), 3.65-3.72 (3H, m)}, 3.83 (3H, =),
4.28-4.40 {2H, m}, 6.10 {(1H, s}, 6.34 (1H, 4, J = 2.4Hz},
6.86 (1H, dd, J = 2.3, 7.0 Hz) , 7.09-7.20 (1H, m) , 7.55

{iH, dd, J = 2.4, 8.9 Hz) , 7.71 (lH, d, J = 8.9 Hz).



10 Exanpl e 66
4-13-({ (3R, 59 -1-[3-(acetyl oxy) -2, 2-di net hyl propyl ]-7-
chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
o_
4, 1- benzoxazepi n- 3-yl } net hyl ) - 5- hydr oxy- | H pyra -] -
15 yl]benzoic acid o- 1/ o C p CH3 CH N N—N%ﬁéﬁﬁnﬁﬁr2006
HCO/ O/ \ 10 CH3 I—DAccord'Eﬂgtoasirrilar
manner to that of Exanple 64, the title conmpound was
obtai ned. 1H NVR (DVMSO-d6) 6: 0.92 (3H, s), 0.93 (3H,
s), 1.99 5 Decenber 2006 183 (3H, s), 2.80-3.05 (2H,
m, 3.52 (3H, s), 3.61-3.81 (3H, m, 3.85 (3H s),
4,17 (1H, t, J = 6.4 Hz), 4.36 (1H, d, J = 14.1Hz),
5. 43ekdkb18)54 6. 13 (1H, s), 7.10-7.23 (3H m, 7.54
(1H, dd, J = 2.2, 8.6 Hz), 7.75 (d, J = 8.8 Hz), 7.84
5 (2B [dr (J{3R,88Hz) [ 37{89%t(yd,oxy)=2826dHE) t h B.r32ply1 H-7 -
s). Exanple 67
chloro-5-{2, 3-dimethoxyphenyl)-2-oxo-1,2,3-5-tetrahydro-

5 4,1l-benzoxazepin-3-ylimethyl) -5-hydroxy-1H-pyrazol-1-
yvllbenzoic acid

O~

CH,
(g

To a sclution of ethyl 4-{[(3R,58)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl)-2-oxo-
10 1,2,3,5-tetrahydro~-4, l-benzoxazepin-3-y1]}-3-oxobutancate
{2 ¢g) cbtained in Example 2é6-{(1) in ethanol {20 ml), 3-
hydrazinobenzoic acid (0.567 g) was added and the mixture
was refluxed overnight. After concentration under reduced
pressure, the residue was purified by silica gel column
15 chromatography to obtain the title compound (1.9 g).
“H-NMR (DMSO-dg} 8: 0.92 (6H, s), 1.99 (3H, s), 2.79-
3.07 (2H, m), 3.52 (3H, s), 3.61-3.80 (3H, m), 3.85 (3H, s,
4.19 (iH, t, J = 6.5 Hz), 4.36 (1H, d, J = 14.3 Hz), 5.42

{14, s), 6.13 (1H, s), 6.39 (iH, d, J = 2.4 Hz), 7.10-7.24



4- (3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
,1- 10
benzoxazepi n- 3-yl ] net hyl } - 5- hydr oxy-| H pyrazol - 1-yl ) be
nzoic acid GOCH aC pCH3 1l / I OH NNN C
OH HO According to a sinilar manner to that ofH%§megE%r2006
Exanple 65, the title compound ¥%§ obt ai ned. 15
1H NWR (DVMSO-d) 8: 0.78 (3H, s), 0.87 (3H, s) , 2.80-
3.25 (4H, m, 3.53 (3H, s), 3.69 (1H d, J = 14.1 Hz),
3.85 (3H, s), 4.16 (1H, t, J = 6.5 Hz), 4.32 (1H, d,

= ¥4H] nHz)i. A-56561ken) ,n)d, = 458 (HB), t5. #3- (.M, us), 7.95
6.12 (1H, s) ,6.39 (1H d, J = 2.4 Hz), 7.09-7.24 (3H,
m 7.058, (dH J 5 Decermber 2006 (1¥84sdd, J = 2.4, 8.6
Hz), 7.72 (1H, d, J = 8.8 Hz), 7.85 (2H, d, J = 8.8
Hz), 7.94-8.04 (2H, m. Exanple 68 5
(3-{[ (3R 55) 7 chl or o-5- (2, 3-di net hoxyphenyl ) -1-(3-hyd
roxyExample

2- 0X0 5-tetrahydro-4, 1-

2, 2-di th
Rl SR S E A A v S TR P A L T MNP

tic
hydroxy-2, 2-dimethylpropyl)-2~cx0-1,2,3,5-tetrahydro-4, 1~

benzoxazepin-3-yllmethyl}~5-hydroxy-1H-pyrazol-1-vyl)benzoic

acild

T QWOH

N—y
DY,
OH
i0 A 1IN agueous sodium hydroxide sclution (2.4 ml) was

15

20

added to a solution of 3-[3-({(3R,53)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chlorc-5-(2, 3~dimethoxyphenyl) -Z2-oxo-
1,2,3-5-tetrahdyro-4, l1-benzoxazepin-3-yljmethyl}-5-hydroxy-
lH-pyrazol-1l-yl)bkenzoic acid (0.9 g) obtained in Example 64
in ethanol {4.5 ml}) and the mixture was stirred overnight.
The reaction solution was neutralized with 1IN hvdrochloric
acid and extracted with ethyl acetate. This extract was
washed with an agueous saturated sodium chioride sclution,
dried over magnssium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel



10

15

acid OCH3 0C pCH3 O NNN\V-CH3 H3 OFC OH OH
1Q (1) Pyridine (0.3 m) was added to a solution of

et hyl

4-[ (3R, 5S) -1 -(3-acetoxy-2, 2-di met hyl propyl )-7-chloro-5
- (2, 3-di met hoxyphenyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] - 3- oxobut anoate (2 g) obtaineglq%Fnﬁmr2006
Exanpl e 26-(1) and ethyl hydrazjgoacetate

hydrochl oride (0.577 g) 15 in eﬁhanol (20 M) and the

m xture was refluxed for 3 hours. After concentration
under reduced pressure, the residue was purified by
silicangel cebuapoghsgmatiagoaphynt ohobtiaiin ehbylind (0.586
(3-{[ (3R ,5S)-1-(3-acet oxy- 2, 2-di net hyl propyl ) - 7-

chl og)o- 5- (2, 3- di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahydr

o 5 Decenber 2006 185

4, I-benzdﬁaﬁ@@inDMEQHdeeﬁhy]}Hﬁ (@thoxy- | Hqyr@tol sh, 2.78-
yl )acetate (O. 62 g froma flrst eluted fraction and

et hyf-24 (4H, m) 53 (3H, s}, 3.69 (l1H, d, J = 14.1 Hz), 3.85

Eg gi§3R 58)-1-%3-£aceto%yl:225 ggp?thyEPropyl]r7 chlo

benabiezdp e 32011 ﬁmfm ?4”% Rjar oy At Byr S301 E1 Ly 5y ©

etate 49 1y, 4, J = 2.4 Hz), 7.07-7.26 (34, m), 7.47-7.60 (2H,

4.1

m), /7.67-7.81 (2H, m), 7.8%5 (1H, 4, J = 8.1 Hz), 8.29 (1H,

s) .

Example &6

4-[3-({ {3R,538y-1-[3-{acetvloxy)-2,2-dimethylpropyl]-7-
chloro-5- (2, 3-dimethoxyphenyl)-2-oxc-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-ylimethyl)-5-hydroxy-1H-pyrazol-1-

vlilbenzolic acid

O

EAccocording to a similar manner to that of Example 64,

the title compound was obtained.

'"H-NMR (DMSC-dg) &: 0.92 (3H, s), 0.%3 (3H, s), 1.92



(1.2 g) froma second eluted fraction. (2) A 1N

aqueous sodi um hydroxi de solution (3.3 m) was added

to a solution of ethyl (3-{[(3R 5S)-1-(3-acetoxy-

2, 2-di net hyl propyl ) -7-chl or o- 5- (2, 3- di met hoxyphenyl ) -2

-oxo 10

1, 2, 3, 5-t et rahydr o- 4, 1- benzoxazepi n- 3- yI]nethyIfI%x€?¢Wr2006
oxy- 1H-pyrazol-1l-yl)acetate (0.45 g) obtained in

Exanple 68-(1) 1in ethanol (4.5 m) and the mxture

was stirred overnight. The reaction solution was
neutralized with 1IN hydrochloric acid and extracted

wi t h{gh] oz )of ar.mo-FhDs extract, waszlh3washied 3wdalk3aAl (3H, n),
aqueous saturated sodiumchloride solution, dried

over 3magnedi umisuldf ate(1nd-t lerr éoAceéntr at.ed udderd, J =
reduced pressure. The residue was purified by silica

gel léeolimin chricmalBgraphyt tie dbtlai a) t he 14-t1.¢3 (3H, ml,
compound SO 38 g).. 1H-NWR (CDC13) 6:_0.63 (3H, s
1.047¢3H, (., df—4é T3k 2 20 & Fay- —777@ ) 7 3 §2 (EFP

dd, J. = 6,3, _14.8 3.11-3. 26 7 (1H,

d, 312403 15y B §H%% 7Y (A, Uny éégl (%H% sf}
4,05-4.23 (3H, m, 4.45 (1H, d, J = 14.3 Hz), 4.63

(2H s), 5.49 (1H, s), 6 17 (1H, s), 6.58 (1H, d, J =

(1H, dd, = 2.4, 7.1 H), 7.11-7.23
(2H %%%pﬁ%egﬁzs 7. 39 (3H m. 5 Decenber 2006 186
Exanp Lg35§%;3R 55) -7-chloro-5- (2, 3-dimethoxyphenyl) —1- {3-
(3-([( 4°Chi or o- 52 (2,3- dlnethoxyphenyl)-l-(S-hyd
goxyhyaré%ghzv@tHxh@t@py&ﬁo§§iqxq ~4x2- 8, B-1 et rrahydhoddods, 1-

1 tbenzpxazep A3y Bl pet hyd i 15-1vy diaxy= HH pyhazaeloib1yl) Beenzoic
etic acid
acid

o

o“CHa

Ly

Cl

W@H

HC}<< N“éi%i:

According to a similar manner to that of Example 65,
the title compound was obtained.
15 '"H-NMR (DMSO-de¢) &: 0.78 (3H, s), 0.87 (3H, s), 2.80-
3.25 (4H, m), 3.53 {(3H, s), 3.69 (1H, d, J = 14.1 Hz}, 3.85
(3H, s), 4.16 (1H, t, Jd = 6.5 Hz), 4.32 (1H, d, 7 = 14.1
Hz), 4.56 (1H, t, J = 4.8 Hz), 5.43 (l1H, s), 6.12 (1H,

s) ,6.3% (1H, d, J = 2.4 Hz), 7.05-7.24 (3H, m) 7.53 (1H,



14

i5

OCH3 o CLOCH ON H OO0 :C- OH OH A IN aqueous

sodi um hydr oxi de solution (0.5 mM) was added to a
solution of ethyl [3-(f(3R 55)-1-[3-(acetyl oxy)- 10

2, 2-di net hyl propyl ]-7-chl oro-5- (2, 3-di net hoxyphenyl ) -2

- 0X0

1, 2, 3, 5-t et rahydr o- 4, 1- benzoxazepi n- 3- yI}nethyI%E@C%9%ﬁ2006
roxy- 1Hpyrazol-l-yl]acetate (Qg} g) obtained in

Exanple 68-(1) in ethanol (i m) and the m xture was
stirred overnight. The reaction solution was

neutralized with I N hydrochloric 15 acid and extracted

wi t hichloe=oboe mt sred hangl 7.7hi s1extdact = was washed.ss (2H, d,
wi th an aqueous saturated sodi um chloride solution,

dri ed -oviert Hagnesi Umssuwl4f avd, and then concentrated

under reduced pressure. The residue was purified by
silica gel colum chromatography to obtain the 5

Decenber 2006 187 title compound (0.042 g). 1H NMWR
(CD@XP@)MG 8. 64 (3H s) 1.03 (3H, s), 2.84- 3. 05

(2 3.11-3. m, 3.32-3.44 (2H, ﬁ}&
(3Fi %S{{ §R8§Stzﬁ{cgﬁor045262(inlqetQnyp@eg 71 3 ~hydroxy-
éiﬁiﬁlmatﬁﬁtkro V1) 425§xg ?3 ng%—ggtra%yéﬁogirﬁ—s)

benzoxazepin-3-ylimethyl}-5-ethoxy-1H-pirazol-1l-yl)acetic

O

,<£ M‘N \_pCH3
Hc\f<<

{1) Pyridine (0.2 ml) was added toc a solution of ethyl

acid

_.-O

-[{3R,58)-1-{3-acetoxy-2,2-dimethylpropyl}-7-chloro-5-

(2, 3-dimethoxyphenyl}-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]-3-oxcbhutanoate (2 g) obtained in Example
26—-(1) and ethyl hydrazinocacetate hydrochloride {0.577 g}
in ethanol {20 ml) and the mixture was refluxed for 3 hours.
After concentration under reduced pressure, the residue was
purified by silica gel column chromatography to obtain
ethyl (3-{[{3R,58) -1~ (3-acetoxy-2,2-dimethylpropyl)-7-

chloro-5-{2, 3-dimethoxyphenyl)-2-oxc-1,2, 3, 5-tetrahydro-



10

15

20

25

2.0 Hz), 6.96-7.04 (1H, m, 7.08-7.25 (3H, m,
7.30-7.43 (3H, nm. Exanple 70 10

[ 5- (car boxynet hoxy) - 3-{[ (3R, 5S) - 7-chl oro- 5- ( 2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

o_
1,2, 3, 5-t et r ahydr o- 4, 1- benzoxazepi n- 3- yI | met hyl 3 Pggmoer 2006

pyrazol -1-yl]acetic acid O OH3 19:CH G 000 NNN
HB OOH 0 OH OH 15 Methyl bronbacetate (0.459 g) and
pot assi um carbonate (0.441 g) were added to a
solution of ethyl [3-({(3R 5S)-1-

[ 3- (1agebexyd 2z Zs:di-methyhpropy] 1s-Eehkor QH5p1(£a -1

di met hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4,1-benzoxaz

epi L) 3cykhoet hyl 92 arhydeaxy- fHpyrazokdls yddaicet ahe ethyl

(0.5 g) 20 obtained in Exanple 68-(1) in acetonitrile

(5 ni3)y (andrt he) 5 -Deceriber 020062, 288 meitxt Upeowdls) - 7-chloro-5-

stirred overnight. The reaction solution was diluted

w t H2ethyimacletatrienwas heédowr t b dvat er-tandalardr adudous

saturated sodi um chl oride solution, dried over
benzoxazepin-3-ylimethyl)-5-hyvdroxy-1H-pyrazol-1l-yl]lacetate
(1.2 g) from a second eluted fraction.

{2y A 1IN agqueous sodium hydroxide solution (3.3 ml)
was added to a scolution of ethyl {(3-{[(3R,53)-1-{(3-acetoxy-
2,2-dimethylpropyl}-7-chlorc-5- (2, 3-dimethoxyphenyl)-2-oxo-
1.2,3,5-tetrahydrc-4, l-benzoxazepin-3-yl]lmethyl}-5-ethoxy-
1H-pyrazcl-1-vyljacetate (0.45 g) obtained in Example 68-(1)
in ethanol (4.5 ml) and the mixture was stirred overnight.
The reaction solution was neutralized with 1N hydrochloric
acid and extracted with chloroform. This extract was
washed with an agueous saturated sodium chleride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography to obtain the title compcound {0.38 g).

'H-NMR (CDCl;) &: 0.63 (3H, s), 1.04 (3H, s), 1.40 (31,
t, J=7.0 H=z), 3.02 (iH, dd, J = 6.3, 14.8 Hz), 3.11-3.2¢6
(Z2H, m), 3.27 (1H, d, J = 14.3 Hz}, 3.57-3.70 (4H, m), 3.89
{3H, s}, 4.05-4.23 {(3H, m), 4.45 {(1H, d, J = 14.3 Hz}), 4.63
(2H, =), 5.4%9 (lH, s), &.17 (1H, s), ©.58 (1H, d, J = 1.8

Hz), 6.98 {1H, dd, J = 2.4, 7.1 Hz), 7.11-7.23 (2H, m),

T.25=-7.39 {3H, m).



magnesi um sul fate, and then concentrated under reduced
5 pressure. To this residue were added ethanol (5 m)
and a | N aqueous sodi um hydroxi de solution (2.78 m)
and the mxture was stirred overnight. The reaction
solution was neutralized with I'N hydrochloric 3ﬁb&mnmermxm
and extracted with chloroform This extract wa

washed with an aqueous 10 saturat sodi um chl ori de
solution, dried over nagnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel colum chromatography to

obtain the title conpound (0.116 g). 1H NVR ( DMSO- d6)

6: 0.76 (3H, s), 0.85 (3H, s), 2.83 15 (2H, nm), 3.12

(2H, Emnpp3: 50 (3H, s), 3.65 (1H, m, 3.84 (3H,. s),

4.01 (1H m, 4.32 (1H, d, J = 14.1 Hz), 4.58 (2H, s),

4. 66 ($2H (8),,558 ~47c(1bros) (26309104 Hhosyphediyd5 —( TH3 -dydroxy-
J= 2.4 H), 7.12 (3H, mM, 7.51 (1H, dd, J = 2.5, 8.8

Hz) , < 72 6Amt lrgopgl == 8. @aH2) 2 205 Ekampiley 7 p-4, 1-

5(2E) 3-(4-{[ (3R 58) 7-chl oro-5-(2, 3- dlnethoxyphenl

10

15

benzoxazepin-3-yl]lmethyl}-5- hydroxy lH-pyrazcl-~-1 acetlc

hydrox% 2, 2-di et hyl propyl)-2-oxo0-1, 2, 3, 5- tetrahydro-4

%oxazepin-3-y|]acety|}pheny|) acrylic acid 5

Decenber 2006 189 OCH3 1/ OCH3 G 00 H3COO
~CH

ﬁ 5

A 1IN agquecus sodlum hydroxide solution (0.5 ml) was

OH

added to a solution of ethyl [3-{{(3R,53)-1-{3-{acetyloxy]-
2, 2-dimethylipropyll-7-chloro-5%-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-23-yllmethyl) -5-hydroxy-
lH-pyrazol—-l-yllacetate (0.1 g) obtained in Example 68-(1)
in ethanol (I ml} and the mixture was stirred overnight.
The reaction sclution was neutralized with 1IN hydrochleric
acid and extracted with chloroform-methancl. This extract
was washed with an aqueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to obtain the



ul

ON H3C (1) Oxalyl chloride (10 M) was added to a

sol ution of (2E)-4-(bronophenyl)-4-o0xo0-2-butenoic

acid (24.5 g) ina mxture of THE (200 m) and DWF (3
drops) and the m xture 5 was stirred at room

tenperature for 1 hour. The reaction solution
concentrated under reduced pressure and the re?ﬁgﬁ@nhﬁ2006
was di ssolved in ethyl acetate ({20 m ). The

resulting solution was added dropwi se to a m xed

solvent of a solution of 3-({4-chloro-2-[(S)-(2,3 10

di met hoxyphenyl ) (hydr oxyl ) net hyl ; phenyl } am no) - 2, 2-

di methyle lequrepanol(0(242 55)g) in ethyl acetate (300 ni)
and a I N aqueous sodi um hydroxi de solution (130 ni)
under i ceH-tgal i(0o;land: thesn stHur e)was . 68i tted at, QC84-
for 1 hour. The organic |aver was washed successively

Wi t h3ah” atiieods (15 satdirat edHsodilumPhydrogeh Cdrbénat é- €2
solution and an aqueous saturated sodium chloride

sol ut #dn,5ldried“oveél, sddi Um?Suliflat & and thedtz! 4-34-4.49
conc rated under red d pressure. The resulti

oot Ghb b di-99atvea | Ferhang JEadstniy) s oaG2 (11 4 J -
m ) de n e, m xture _StLgr at_.ro 0
tenpgﬁgﬁ%%é %%Q%n?gﬁg.(&%tgﬁ’(gg%§1?‘aésFadﬁéﬁ'tgn?ﬁe7‘43

5 Degefyber, 2006 190 reaction solution gradually and

the nixture was stirred for 1 hour. Precipitated

crystals were filtered and washed wth a m xed

solution of ethanol/water = 2/1 to obtain

(3R bmBtd 2+( 4- br omophenyl ) - 2- oxoet hyl ] - 7-chl or 0- 5- (2

10 [5- (carboxymethoxy}-3-{[ (3R, 53} -7-chloro-5-(2, 3~

15

20

dimethoxyphenyl)~1-{3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydre-4,1-henzoxazepin-3-yllmethvyl}-1H~-

pyrazol-l-yllacetic acid

O

94
Cl OCPt
o \ 0
O N ,g \WO\,J(
OH

CH,

N-—-N
H,C o
0
H,C
OH OH

Methyl bromoacetate (0.459 g) and potassium carbonate
(0.441 qg) were added to a =solution of ethyl [3-{{{3R,55)-1~
[3-(acetoxy) -2, 2-dimethylpropyl] -7-chloro-5-(2,3-
dimethoxyphenyl)-Z2-oxc-1,2, 3, 5-tetrahydro-4, l-benzoxazepin-
3-ylimethyl)-5-hydroxy-1H-pyrazol-1l-yllacetate (0.5 g)

obtained in Example 68-(1) in acetonitrile (5 ml) and the



10

15

20

5

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) -1, 5-
di hydro-4, 1 -benzoxazepi n-2(3H)-one (24.5 g). 1H—NNR
(CDC13) 6: 0.65 (3H, s), 1.05 (3H, s), 3.14 (1H, d, J
= 12.0 Hz), 3.32 (1H, dd, J = 4.5 Hz, 17.4 Hz),

(1H, d, J = 14.4 Hz). 3.62 (3H, s), 3.64 (1H, n?ﬁecemb“zooﬁ
3.81(1H, 10 m), 3.90 (3H, s), 4,48 (1H, d J =12.0

Hz), 4.61 (1H, q, J = 4.2 Hz), 6.19 (1H s), 6.63

(1H, s), 6.99 (1H, dd, J = 2.4 Hz, 7.5 Hz), 7.15 (2H,

m, 7.41 (2H, m, 7.61 (2H, d, J 8.4 Hz), 7.84 (2H, d,

J = 8.4 ude) waf 23t Palddadivammagkt at eTH{e83&apy)ipn sclution was
tri phenyl phosphine 15 (788 ng), ethyl acrylate (2.2

m ) dinditedi gihi| atine ac8L3tenl Yaserd dddedatoraand an
solution of (3R SS)-3-[2-(4-

br onﬁﬂ‘?@#?l Febupkioet HMAdiup- ehl oF b5 -9 S idnnet b phies

yl) - (3- hydroxy- 2, 2-di met hyl propyl ) -1, 5-di hydro
beni%%&??éﬁPﬁ %%%g%tﬁznénéet@e@)C?ﬂﬁ%ﬂﬁﬁ%ﬁeﬁnuEﬂ%ﬁpﬁ%QUCEd

71 (1) 20 dth

51008 F5E 36" nhnrd nder ﬁ?m@lgnm ok grbeae TR % na a
hyd | t lu ,
AR Tl S S hcelé%‘if‘%t $8"gff A Phe
extract was, washed it %v\é%%}atdrg% LOVEr ; FRONGSI U, yas

sul f at e, and t hen concentrate uced 25

pressuneq) Theqresidue wasrpuhidi£d atzsids'ahacaxgﬁicted with
colum 5 Decenber 2006 191 chromatography to obtain

ethyﬂﬂbZEfoBm(4;&&&3%m5$ﬁcz was washed with an agueous

chl or o- 5- (2, 3- di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2, -

di metehylrprepytdd 2imoxorlbr2dd, 5etetiahydiraed, dvbenzoxaze um

pi n- 3-yl]acetyl }phenyl)acrylate (3.1 Q).
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to
obtain the title compound (0.116 g).

"H-NMR (DMSO-dg) 8: 0.76 (3H, s), 0.85 (3H, s), 2.83

(2d, m), 3.12 (2H, m), 3.51 (3H, s), 3.65 {(1H, m), 3.84 (3H,
s), 4.01 {14, m), 4.32 (1H, d, J = 14.1 Hz), 4.58 (2H, s),
4.6 (2H, s), 5.47 (1H, s), ©&.09 (1H, s), 6.35 {(1H, d, J =
2.4 Hzy, 7.12 (3H, m), 7.51 (1H, dd, J = 2.5, 8.8 Hz), 7.67

(14, d, J = 8.8 Hz).

Example 71
(ZE)-3-{4-{[(3R,53)-7-chloro~5-{2, 3-dimethoxyphenyl) -1-{3-
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2,2,5-tetrahydro-4, 1-

benzoxazepin-3-yllacetyl)phenvl)acrylic acid



5

10

15

20

5 1H NWR (CDC13) 6: 0.65 (3H, s), 1.05 (3H, s), 1.35
(3H, t, J =7.2 Hz), 3.14 (1H, nm), 3.36 (1H m, 3.43
(1H, m, 3.63 (3H s), 3.64 (1H m, 3.81(1H,|ﬁ,

3.90 (3H, s), 4.48 (1H, d, J = 13.2 Hz), 61 (1H, q,
J =3.6 H), 6.20 (1H, s), 6.53 (1H d, J Hz
6.64 (1H, m, 6.99 (1H n). 10 7.16 (2H m, z?ED% fber 2006
m, 7.60 (2H, d, J = 8.4 Hz), 7.¢{ (1H, d, J = 16.5
Hz), 7.98 (2H, d, J = 8.4 Hz). (3) A 2N aqueous sodi um
hydr oxi de solution (25 m) was added to a solution of
ethyl (2E)-3-(4-{[(3R 5S)-7-chloro-

5-(2, 3-di hekyghenyl ) - 1- (3- hydr oxy- 2, 2, - di et hyl prop
yl)- 15 2 1, gHB 5-tetrahydro-4,|-benzoxazepin-3

yi ] acetyl {p v'wm)acrylate (3.1 9) obtalned i n Exanpl e
71- (2) in a mxture of THE (100 m) and ethanol (100
m), €8 fle xture was stirped at roomtenperature
for 10 A H /i on sol ution was
concent ke der; 20 pressure, the residue
was di $golved o d nd washed wth ether. The

aqueous | ayer was acidified with 1IN hydrochloric acid
and themextiracted with ethyl acetate. The organic
| ayer was mB%hed with water, dried over nagnesium

reseure t0 GBEATh (BB 40| ar b8 PR spozssphugon of
5 Deeggher. %Q%ﬁ %y 1) d
dlnefhoxyphenylfp % hydf3§§22but%?%%%ﬁv?propyl; % ln ?

O- mixture of THF (200 ml) and DMF (3 drops) and the mixture
1, 2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-yl ] acet yl } phenyl

) - aciyldtraekdat lrdog)tenkidMVRrE CRGL3) 1SurQ. 66hé 3Haction
s), 105 (3H, s), 3.15 (1H
solution was concentrated under reduced pressure and the
reslidue was dissclved in ethyl acetate (120 ml). The
resulting sclution was added dropwise to a mixed solvent of
a solution of 3-{{4-chioro-2-[(S)-(2,3-
dimethoxyphenyl) (hydroxylimethyliphenyl }amino}-2,2-
dimethyl-l-propancl (24.5 g} in ethyl acetate (300 ml) and
a 1N agueous sodium hydroxide solution (130 ml) under ice-
cocling, and the mixture was stirred at 0°C for 1 hour.
The organic layer was washed successively with an agueous
saturated sodium hydrogen carbonate scolution and an aquecus
saturated sodium chloride solution, dried over sodium
sulfate, and then concentrated under reduced pressure. The
resulting residue was dissolved in ethanol (240 ml), DBU

(11 ml) was added, and the mixturs was stirred at room

temperature overnight. Water (60 ml) was added to the



5d, J =12.0 Hz), 3.36 (1H, dd, J = 3.9 Hz, 17.1 Hz),

3.43 (1H, d, J = 15.0 Hz), 3.62 (3H s), 3.66 (1H,

M, 3.82(1H, t, J = 9.3 Hz), 3.89 (3H, s), 4.48 (1H,

d, J = 14.4 Hz), 4.62 (1H q, J = 3.9 Hz), 6.19 (1H,

s), 6.52 (1H d, J = 15.9 Hz), 6.63 (1H s), 6. ber 2006
(1H, M, 7.15 (2H, m), 7.40 (2H, 10 n), 7.62 (2H> GO

8.4 Hz), 7.77 (1H d, J = 15.9.H2), 7.99 (2H, d, J
8.4 Hz). Example 72

3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3-
15

hy drey=t2 -2- db et Tyl prepyik)12- 8X0-the idxdutet ahydrio4d for
, 1 benzoxazepi n-3-yl]acetyl } phenyl ) propionic acid

O CH, HOMr33 Ele@i@itated tryetfls NdiIC DL tHZ3EL Gkl Wdbhed
Raney ni ckel was added to a sol ution of ethyl

( 2E)wi3-N 4- {fi ¢8R, FH)utZcchlodr etbafdl Beadierethaxy phemidt)eih

-(3 20

hydr o¥y-52) 23di %etﬁwrmr@wwyilo&m@ezhﬁﬂs t' etk ahydrio- 4, 3-
1 5 Decenber 2006
5 benZBREZEpFHPREYY ) ac‘e“t frppiﬁéﬁwj%m?r e hysroogyl! -1, 5-

obt aj.ned n 2) a n1xt re_of THE (100
o e ek Pt Pk e e e ke St r e
at roomLenperatuie, 5. .65 (31, =), 1.05 (34, s), 3.14 (LH,

d, J = 12.0 Hz), 3.32 (1H, dd, J = 4.5 Hz, 17.4 Hz), 3.42
(1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.64 (1H, m), 3.81(1H,

10 m), 3.90 (3H, s), 4.48 (1H, 4, J = 12.0 Hz), 4.61 (1H, q, J
= 4.2 Hz), 6.19 (1H, s), 6.62 (1H, s), 6.99 (1H, dd, J =

2.4 Hz, 7.5 Hz), 7.15 (2H, m), 7.41 (PH, m), 7.61 (2H, d, J

8.4 Hz), 7.84 {(2H, 4, J = 8.4 Hz).
(2) Palladium acetate (338 mg}, triphenylphosphine

15 (7BB mg}, ethyl acrylate (2.2 ml) and triethylamine (3.3
ml} were added to a solution of (3R,538)-3-[2-{4-
bromophenyl) -Z-oxoethyl]-7-chleoreo-5-{2, 3-dimethoxyphenyl) -
1-(3-hydroxy-2,2-dimethylpropyl) -1, 5-dihydro-4, 1-
benzoxazepin-Z (3H)-cne (6.0 g) obtained in Example 71-{1)

20 in DMF (60 ml) and the mixture was heated at 100°C for 20
hours under nitrogen atmosphere. 1N hydrochloric acid was
added to the reaction solution, followed by extraction with
ethyl acetate. The extract was washed with water, dried
over magnesium sulfate, and then cencentrated under reduced

25 pressure. The residue was purified by silica gel column



over ni ght under hydrogen atnosphere. The catal yst was

5 filtered off wwth Celite and the filtrate was
concentrated under reduced pressure to obtain ethyl
3-(4-{[ (3R 5S)-7-

chl oro-5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2

di met hyl propy_) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1- beﬁ%%?gg'gerw%
pi n- 3-yl]acetyl } phenyl ) propionaig (6.6 g) as a crude
crystal, 10 which was used in the next step w thout
purification. 1H NWR (CDC13) 8: 0.65 (3H, s), 1.04

(3H, s), 1.24 (3H, t, J =7.4 Hz), 2.63 (2H, t, J =

8.4 He)yom3t Oy apdH, tb, cBtasn &t liz) 2E3-13({4dH, (AW, 553-33

(1H, m, 3.42 (1H, d, J = 14.6 Hz), 3.62 (3H, s),

3. 75ch 26k oy (3.3891(8thosyphehy2d -3 - nydrdb 4., 48 -( 1H,

d, J=14.6 Hz), 4.62 (1H, q, J = 4.2 Hz), 6.19 (1H,

s), €isstiivhpranyl) 6298@11—4243 SytetBaly®zg -4, A-E8nEeKazepin-
m, 7.29 (2H, d, J =8 7.40 (2H m, 7.90 (2H

d, J°° Elha??qél’zl)}phéﬁ)’lha?w%?cfﬁed&s136drum hydr oxi de
solution (1 was 20 added to a soluti on of et h¥l

S {DC3RBE) boehors. 800 o § 5% B
S bt s e A Ehh e gugpp@t 1 Reol)

-2- okol étra

yl ] agetyl éﬂper%gl ) Rr Qpi pﬂgt f3 _?%élggggl nesd 9'0” u, sy, 4.48

Exanpl e 7 in a mxture ‘0 and

et hanel;, (éodﬁ),13anH2§ thes mxturg, V\@S—Sd'd red at oo (1w,
roomtenperature for 2 hours. 5 December 2006 194 The

reacki pns s utiizonayas £01n&.@1tHrzat,e@.deeIH,r edycedos (1H, m),
pressure and the residue was dissolved in water and
10t hen7. washed wi)th7ether2u, The ,aqueouszhayer was &.4 Hz), 7.68
acidified with 1IN
(11, d, J = 16.5 Hz), 7.98 (ZH, d, J = 8.4 Hz).
(2} A 2N agueous sodium hydroxide scluticn (25 ml} was
added to a soluticon of ethyl (2E)-3-(4-{[{3R,58)-7-chloro-
5-(2, 3-dimethoxyphenyl)-1-{3-hydroxy-2, 2, —-dimethylpropyl) -
15 2-oxo0-1,2,3,5-tetrahydro-4,1-benrzoxazepin-3-
yilacetyllphenvyljacrylate (3.1 g) obtained in Example 71-
{?) in a mixture of THF (100 ml) and ethancl (100 ml), and
the mixture was stirred at room temperature for 10 hours.
After the reaction solution was concentrated under reduced
20 pressure, the residue was dissclved in water and washed
with ether. The agueous layer was acidified with 1N
hydrochloric acid and then extracted with ethyl acetate.
The organic layer was washed with water, dried over

magnesium sulfate, and then concentrated under reduced

25 pressure to chtain (2E)-3-(4-{[(3R,58;-7-chloro-5-(2,3-



10

i5

20

hydrochloric acid and then extracted with ethyl

acetate. 5 The organic | ayer was washed with water,

dri ed over nmagnesium sul fate, and then concentrated
under reduced pressure to obtain

3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di met hyl pr opyt Peesrgher 2006
o- 1,2, 3,5-tetrahydro-4, 1- benzoxazepi n-3 10

yl Jacetyl } phenyl ) propionic acid(2.2 g). tH NVR (CDC13)

3: 0.65 (3H, s), 1.04 (3H, s), 2.70 (2H, t, J =7.8

Hz), 3.01 (2H, t, J =7.8 Hz), 3.15 (1H, d, J = 12.0

Hz) , d Buad3io}ybdhedd] ) d1 =(F-Hyddaxy1Z, 4-ddmet 13142 cbdH) - oxo-
J =17.4 Hz), 3.62 (3H, s), 3.66 (1H, m, 3.82 (1H t,

J = 1528, 7-He) raBy@9e{BH,-tenzod4ad8p{iH—d,] aetyldphenyl) -
Hz), 4.62 (1H, q, J = 4.2 Hz), 6.19 (1H, s), 6.63
(11Hcm)lice299d(1H,1tg) J 5. 1 Hz), 7.18 (2H, d, J =

5.1 Hz), 7.30 (2H, d, J = 8. Hz), 7.40 (2H, m, 7.91

(2H, d, "H-HMB, ﬂC@@%s Ex@%pﬂ§h7$ 1.65 (3H, s), 3.15 (1lH,
(2E) 3L§4 {E(BR 58) ' (o%p g (2 3- dlnethoxXghenMZ? 1.
2- : - 4 3-
'QF?S? d}pﬁ@ﬁ?ﬂ% f?ﬁﬂ ;g %r%acerso 3 3006 Thog:- 02!
Jl/ %&OBHFBN 8 [, @O 104 b2,

4.62 (1H, g, 3 = 3.9 Hz), €.19 {1H, =), 6.52 {(1H, d, J =
15.%9 Hz), ©.63 {1H, s}, ©.98 (l1H,m), 7.15 {(2H, m), 7.40 (ZH,
m), 7.62 {(ZH, 4, J = 8.4 Hz}, 7.77 (14, d, J = 15.9 Hz),

7.89 (2H, d, J = 8.4 Hz).

Example 72
-{4=-{[ (3R, 58) -7~chlorec-5-(2,3-dimethecxyphenyl)-1-{3-
hydroxzy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yllacetyliphenyl)propionic acid

O~

(1) Raney nickel was added to a soluticn of ethyl
(2E)-3-(4-{ [ (3R, 55)-T7-chloro-5-(2, 3-dimethoxyphenyl) -1-(3-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-



5

3 H3C According to a simlar manner to that of

Exanple 71, the title conpound was obtained. 1H NMR

(CDC13) S: 0.95 (9H, s) , 3.31 (1H, dd, J = 17.1, 5

4.8 Hz), 3.41 (1H d, J = 14.1 Hz), 3.63 (3H, s), 3.80

(1H, t, J = 9.0 Hz), 3.90 (3H, s), 4.51 (1H, d, . J =

14.1 Hz), 4.67 (1H, dd, J = 8.4, 4.8 Hz), 6.31° Prrgmoer2006

s), 6.52 (1H, d, J = 16.2 Hz), 16563 (1H, n), 6.98

(1H, t, J =4.8 Hz), 7.16 (2H, d, J = 4.5 Hz), 7.37

(2H m, 7.61 (2H, d, J =8.1 Hz), 10 7.76 (1H, d, J =

16.2 Hz), 8.01 (2H, d, J = 8.1 Hz). Exanple 74

( 2E)3rAc3ag b O 3R 5S)rAcedtlyan phbr {2, 3:rdilaethoryphenydhtalned

neopentbrlam@lexol1{2, 3,54t et kahyero- FHF- héA2 oxaz epich-«3hanol

15 ylJacetyl } phenyl)acrylic acid 5 Decenber 2006 196

O CHPO o andl QCnigture| was $8iCBI0aC HROMH @B rI40re
overnight under hydrogen atmosphere. The catalyst was
filtered off with Celite and the filtrate was concentrated
under reduced pressure to obtain ethyl 3-(4-{{[(3R,58)-7-
chlorc-5-(2, 3-dimethoxyphenyl} -1~ (2-hydroxy-2, 2-
dimethylpropyi)-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-
3-yllacetyliphenyl}propionate (6.6 g} as a crude crystal,
which was used in the next step without purification.

'H-NMR (CDCls) &: 0.65 (3H, s}, 1.04 (3H, s), 1.24 (3H,

t, J= 7.4 Hz), 2.63 (2H, t, J = 8.4 Hz), 3.00 {(2H, t, J =
8.4 Hz), 3.13 (1H, m), 3.33 {(lH, m), 3.42 {(1H, d, J = 14.¢6
Hz), 3.6Z (3H, s), 3.75 (2H, m), 3.89 (3H, s}, 4.21 (1H, m),
4.48 (1H, d, J = 14.6 Hz), 4.62 (1H, g, T = 4.2 Hz), 6.19
(1H, s}, 6.63 (1H, m), 6.98 (1H, t, J = 5.0 Hz), 7.18 {(2H,
m), 7.29 (2H, d, J = 8.0 Hz), 7.40 (2H, m}, 7.90 (2H, d, J
= 8.0 Hz).

{Z2) A 2N agueous sodium hydroxide sclution {15 ml) was
added to a sclution of ethyl 3-({4-{[(3R,53})-7-chloro-5-
{Z,3-dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl}-2-
oxo-1,2,3,5-tetrahydro~4,1-benzoxazepin-3-
yllacetyllphenyl)propicnate (3.5 g) cbtained in Example 72-

(1) in a mixture of THEF (50 ml) and ethancl (50 ml), and

the mixture was stirred at room temperature for 2 hours.



According to a simlar manner to that of Exanple 71,
the title conpound was obtained. 1H NVMR (CDCl3) S
0.96 (9H, s), 3.37 (1H, m, 3.42 (1H 5d, J = 14.1

Hz), 3.64 (3H, s), 3.82 (1H t, J = 8.1 Hz), 3.89
(3H s), 4.52 (1H d, J = 14.1 Hz), 4.67 (1H, dd_ J =
7.8, 4.5 Hz), 6.32 (1H, s) 6. 50 (1H, d, J = 16.996?%'?“2006

6.64 (1H, m, 6.98 (1H, Jgé (2H, m, 7.36 (2H,

M, 7.49 (1H t, J = 7.5 Hz) "y 2 (1H, d. J = 7.8

Hz), 7.79 (1H, d, J 10 16.2 Hz), 8.01 (1H, d, J =

7.5 Hz), 8.17 (1H, s). Exanple 75

( (25) Tlﬁe ((jr:’e'a{c{t(igR, 58) n 7+ hh@is0ton (2x 8r &k SR thexyphenytdd 1

- - y rOXY' ’

2- di peddniger apyl ) r@- ox0-dhe? w3 s5dt efs ahydrior 4alerlbnd then
benzoxazepi n- 3-yl ] acetyl } phenyl)acrylic acid 5
Decewbere2006h 207 O CHIe hgle@uE€H a@lr @aN zH3GLCL@ @ith 1IN
H3 OH O HO According to a simlar manner to that of
Exanpt@& rhlorhe #¢id esbripeund=hasciobt alivdd sthl Nvetate.
(CDC13) 6: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H, 5 d,

°J - He Ojfl%)“lcsl?ﬁ!i)e{ 1"@5 r‘i’jaShSdMl*(fll-‘Fatd?rrJ dﬂfﬁ gfv@fz)

3.63 (3H, .s), (1H M, 3 82(1H 3H, _s),
4. qgnagnest o’ sulfat gnd ‘then’ concentr ted unde rédu

pressure Lo obtain 3-{4-{[{3R,58)-7-chlorc-5-{2, 3-
dimethoxyphenyl) -1-{3-hydroxy-2, 2-dimethylpropyl)-2-oxo-
1,2,3,5tetrahydro-4, l-benzoxazepin-3-
10 vllacetyliphenyl)propionic acid({(?2.2 gj.
'"H-NMR (CDCls) &: 0.65 (3B, s), 1.04 (3H, s), 2.70 {24,
t, Jd=7.8 Hz), 3.01 (2H, £, 0 = 7.8 Hz), 3.15 (1H, d, J =
12.0 Hz}, 3.33 (1H, dd, J = 4.5 Hz, 17.4 Hz}, 3.4Z2 (1H, d,
J = 17.4 Hz), 3.&2 (3H, s), 3.6 (1H, m), 3.82 (1H, t, J =
15 8.7 Hz}, 3.89 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 4.62 (1H,
g, J=4.2 Hz), .19 (1H, s}, 6.63 {(l1H, m), 6.8% (1H, €, J
= 5.1 Hz), 7.18 {(2H, 4, J = 5.1 Hz), 7.30 (2H, d, J = 8.1

Hz), 7.40 (2H, m), 7.91 (2H, d, J = B.1 Hz).

20 Example 73
(ZE)-3-(4-{[ (3R, 55)~-7-chleoro~-5-(2,3-dimethoxyphenyl) -1~
neopentyl-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-

yllacetyl}phenyl)acrylic acid




10

(1H, d, J =1
(1H, s), 6.5
7.00 (1Hm, 7.19 (2H, m, 7.42 (2H m),
J=7.5H), 7.76 10 (1H ), 7.79 (1H, d, J - 15.9

Hz), 8.01 (1H, d, J = 7.5 Hz), 8.14 (1H s). |
76  3-(4-{[(3R SS)-7-chloro-5-(2, 3-di net hoxyphgﬁP epﬁ)_er 2006
15

4.4 Hz), 4.64 (1H q, J
2

= 4.5 Hz), 6.20
(1H,'d, J = 15.9 Hz), 6.6

5 (1H s),
7.51 (1H t,

neopentyl-2-oxo-1,2,3,5-tetrahyé?8-4,1-benzoxazepin-3
yl Jacetyl } phenyl ) propi onic acid 5 Decenber 2006 198

OCFa 1/ OCH3 C O/N H3r Q CH3 H30 According
to a simlar janper to that of Exanple 72, the title
conmpound Masiobt al ned. 1H NVR (CDCl13) 6: 0.94 (9H, s),

2.67 (2H, P 5 5 HzZ), 2.99 (2H t, J = 7.5 H),
3.31 (1H 4, J = 17.4 Hz, 4.5 Hz), 3.40 (TH, d, J =
13. & L (1H m), 3.89 (3H s), 4.50 (1H, d, J
= 13.8 85.(1H q. J = 4.8 Hz), 6.31 (1H s),
6.63 (1K k), 6. 9% . 7.45 (2H m), 7.28 (2H
d, J =81 M, /3TN 24 M. .92 (2H d, J = 10 8.1
). 7<é; OH

According tc a similar manner to that of Example 71,
the title compound was obtained.

'H-NMR (CDCls) &: 0.95 (9H, s), 3.31 (1H, dd, J = 17.1,
4.8 Hz}, 3.43% (iH, d, J = 14.1 Hz), 3.¢3 (3H, s}, 3.80 (1lH,
t, J = 9.0 Hz}, 3.90 (3H, s), 4.51 (1H, d, J = 14.1 Hz),
4.67 (1H, dd, J = 8.4, 4.8 Hz), ©.31 (1H, s), 6.52 {1H, d,
J = 16.2 Hz), &.63 {1H, m), ©¢.%8 (1H, t, J = 4.8 Hz), 7.16
(z#, d, J = 4.5 Hz), 7.37 (2H, m), 7.61 (24, d, J = 8.1 Hz},

7.7¢ {14, 4, J = 1¢6.2 Hz), §.01 {(2H, 4, J = 8.1 Hz).

Example 74
(Z2E)-3-(3-{[(3R,53)-7-chloro-5-(2,3-dimethoxyphenyl}-1-
neopentyl-2-oxc-1,2, 3, 5~tetrahydro-4, 1-benzoxazepin-3-

vllacetyllphenyliacrylic acid



10

15

Exanpl e 77

3-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-(3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4

, 1 15 benzoxazepi n-3-yl]acetyl } phenyl ) propionic acid 5
Decenber 2006 199 0O~-CH3 1/ CH3 OC Oull §J§GC 2006
QH3C OH O HO According to a simlar manner to t¥&t’

of Exanple 72, the title conpoupdswas obtained. 'H NVR
(CDC13) 6: 0.66 (3H, s), 1.03 (3H, s), 2.65 (2H, ©5t,

J =7.5Hz), 2.98 (2H t, J =7.5 Hz), 3.19 (1H d, J
= 12.0 Hz), 3.37 (1H, dd, J = 4.2 Hz, 16.8 Hz), 3.44
(1H, d, J.= 974 Hz), 3.62 (3H s), 3.66 (1H m,
3.86 ( J %4 9.6 Hz), 3.88 (3H, s), 4.47 (1H d,
J = 12. 4.63 (1H, g, J = 4.5 Hz), 6.19 (1H s),
6.64 ( 6.98 (1H, m, 10 7.18 (12H m, 7.41
(4H“m _(

; 2H, m. Exanple 78
SD?V' hl -5-(2, 3-di met hoxyphenyl ) -1 -
- ~-tetrahydro-4,I-benzoxazepi n-3

HO

According Lo a similar manner to that of Example 71,
the title compound was obtained.

'H-NMR (CDC13) &: 0.96 (9H, s}, 3.37 (1H, m), 3.42 (1H,
d, J = 14.1 Hz), 3.64 (3H, s}, 3.82 (1H, t, J = 8.1 Hz),
3.689 (3H, s), 4.52 (1H, d, J = 14.1 Hz), 4.67 (1H, ad, J =
7.8, 4.5 Hz), ©.32 (1H, s), ©.50 {(1H, d, J = 16.2 Hz), 6.64

(1H, m), ©€.98 {(1H, m), 7.13 (2H, m), 7.36 (2H, m), 7.49 (1H,

t, d =7.5 Hz), 7.72 {lH, d, J 7.8 Hz), 7.79 (l1H, d, J =

16.2 Hz), 8.01 (1H, d, J = 7.5 Hz), 8.17 (1H, s).

Example 75
(2E)-3-{3-{ [ (3R, 53)-7-chlcro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropvyl)-2-oxo-1,2,3,5-tetrahydrc-4, 1~

benzoxazepin-3-yllacetyliphenyljacrylic acid



10

15

15 yl I acetyl } phenyl ) propionic acid 5 Decenber 2006

2000CH3 1/ OCH3 C p N H3)j OO CH3 H3C O HO

Accor di ng to a simlar manner to that of Exanple 72,

the title conmpound was obtai ned. 1H NVR (CDC13) 3:

0.95 (9H, s), 2.66 (2H, t, J =7.5 5 Fh) 2.9

t, J = 7.5 He), 3.34 (1H dd, J = 17 %]@%fhﬁwr2006

3.40 (1H, d, J = 14.1 Hz), 3.63;§3H .65 (1H,

m, 3.78 (1H, t, J = 7.8 Hz), 3.88 4.52 (1H

d, J - 14.1 Hz), 4.65 (1H, q, J =

s), 6.63 (1H, n), 6.98 (1H m, 7.

(4H, m, 7.83(£2H 10 m). Exanple
:-58) - Hhl oro-5- (2, 3- dlnethoxyphenyl)-l-(B-

é
's),
Hz), 6.31 (1H

1
, S
(3H,

3.9

17 (2H, m), 7.38
79

ébin-3-y|]acety|}pheny|)propionic acid 5
Dece&ber 206O 201 4 CH,

42%@%:

According to a similar manner to that of Example 71,
the title compound was obtained.

‘H-NMR (CDCly) &: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H,
d, J =12.0 Hz), 3.39% (iH, m), 2.44 (1H, d, J = 14.4 Hz),
3.63 (3H, s), 3.66 (1H, m), 3.82(1H, m), 3.90 (3H, s), 4.49
ilH, d, J = 14.4 H=z}, 4.4 (1lH, g, J = 4.5 Hz), 6.20 {(lH,
s), ©.52 (1H, 4, J = 15.9 Hz), ©.65 (1H, s), 7.00 (1H,m},
7.19 {(2H, m), 7.42 (2H, m}, 7.5%1 (1H, t, J = 7.5 Hz), 7.76

(14, m), 7.79 (1H, d, J = 15.9 Hz}, 8.01 {(1H, d, J = 7.5

Hz), 8.14 (1H, s).

Example 76
-{4-{ (3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
neopentyl-Z-oxo-1,2, 3, 5-tetrahydro-4,l1-benzoxazepin-3-

yvllacetylliphenyl)propionic acid



10

15

Cl / ON H3C- OO hlC OH HO O According to a
simlar manner to that of Exanple 72, the title
compound was obtained. ' HNWR (CDA3) S: 0.66 (3H, s)
1.04 (3H, s) , 2.66 (2H, 5 m, 3.08 (2H, m, 3.20

(1H, d, J =12.0 Hz), 3.31 (1H, dd, J =45 17.
S) E_IZS'S,I_)%%;:mYber 2006

Hz), 3.45 (1H, d, J = 17.4 Hz), 3.61 (3H,

(1H, m, 3.77 (1H, m, 3.87 (3H;08), 4.47 (1H d, J =
12.0 Hz), 4.63 (1H, g, J = 4.2 Hz), 6.18 (1H, s), 6.65
(1H, m, 6.98 (1H m, 7.18 (2H, m, 7.29 (2H m,
7.38 (3H, 10 nm), 7.80 (1H d, J = 8.1 Hz). Exanple 80
4- (4-{[ (3R _5S)5-45chl oro-5- (2, 3-di met hoxyphenyl) - 1-( 3-
hydr oxy- di meghyl propyl)-2-oxo-1,2,3,5-tetrahdyro-4
, 1 15 benjoxazepi - 3-yljacetyl } phenyl)butanoic acid 5
Decenber 2096 202 0 /CH C OH3IC OOO

According to & similar manner to that of Example 72,

the title compound was obtained.

'H-NMR (CDC1l3) 8: 0.94 (9H, s), 2.67 (2H, t, J = 7.

5

Hz), 2.99% (24, ¢, J = 7.5 Hz), 3.31 (1H, dd, J = 17.4 Hz,

4.5 Hz), 3.40 (1H, d, J = 13.8 Hz}, 3.81 (iH, m), 3.89

(3H,

s), 4.50 (1H, d, J = 13.8 Hz), 4.65 (lH, g, J = 4.8 Hz),

6.31 (iH, s), 6.63 (1H, m), 6.97 {(1H, m), 7.15 (24, m),

7.28 (2H, d, d = 8.1 Hzy, 7.37 {2H, m), 7.92 (2H, d, J

8.1 Hz).
Example 77
3-(3-{[ (3R, 55)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-

hydroxy-2,2-dimethylpropyl}-2-oxo0-1,2, 3, 5-tetrahydro-4, 1~

benzoxazepin-3-yl]acetyllphenylipropionic acid



H3C OH HO According to a simlar manner to that of
Exanple 72, the title conpound was obtained. 1H NMR
(CDC13) S: 0.65 (3H, s), 1.04 (3H, s), 1.96 (2H, 5
m, 2.35 (2H, t, J =6.9 Hz), 2.71 (2H, t, J =7.8
Hz), 3.16 (1H, d, J = 12.0 Hz), 3.34 (1H, dd, = 4,

Hz? 17. 4 Hg), 3.42 (1H, d, J = 14.1 Hz), 3.61 5%?&,cemgef2006
s), 3.63 (1H m, 3.81 (1H t, yJy5¢ 8.7 Hz), 3.88 (3H,

s), 4.48 (1H, d, J = 14.1 Hz), 4.62 (1H, g, J = 3.9

Hz), 6.18 (1H, s), 6.62 (1H, 10 m), 6.97 (1H m, 7.17

(2H, m, 7.29 (2H, m, 7.39 (2H, m, 7.89 (2H d, J =
8.1 Hz). Exampleg_ 81
3-(4-{2-] S) -“7=chl or 0- 5- ( 2, 3-di net hoxyphenyl )-1-(3
- 15 A
hydr oxy- i mét hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

R,2006 203 OH3 1/ CH3 O C OO\ |
N). H3A\"I' J,HO H C OH (1) Acetyl
(]

chl oiride 2d to a solution of ethyl

) ) W
3- (4-{[*(335%) - R &hl oro=3%- (2, 3-di net hoxyphenyl ) - 1-
C

H

T OH

HO

According to a similar manner to that of Example 72,
the title compound was cbtained.
'H-NMR (CDCls} &: 0.66 (3H, s), 1.03 (3H, s), 2.65 (2H,
5 t, J = 7.5 Hz), 2.98 (2H, t, J = 7.5 Hz), 3.19 (1H, d, J =
i2.0 Hz), 3.37 (1H, dd, J = 4.2 Hz, 16.8 Hz), 3.44 (1H, d,
J =17.4 Hz), 3.62 (3H, s), 3.66 {(lH, m), 3.86 (1H, t, J =
9.6 Hz), 3.88 {(3H, s), 4.47 (1H, d, J = 12.0 Hz), 4.63 (1H,

gq, J = 4.5 Hz}, €.12 (1H, s), 6.64 (1H, m), 6.98 {1lH, m),

10 7.18 (2H, m), 7.41 {4H, m}, 7.78 (2H, m).

Example 78
3-(3—{[{3R,55)~7-chlcocro-5-(2,3-dimethoxyphenyl)-1-

necopentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

15 yllacetyllphenyl)propionic acid



((3-hydroxy- 2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahyd
ro 5 4,1-benzoxazepi n-3-yl ] acetvl}phenyl) propi onate
(3.0 g obtained in Exanple 72-(1) in a mxture of
THE (50 m) and pyridine (0.8 m), and the m xture
was stirred at room tenperature for 2 hours. er
was added to the reaction solution, followed g%ﬁmcmnber2006
extraction with ethyl acetate. Theg 10 resulting
organi c |l ayer was washed successively with diluted
hydrochl oric acid, an aqueous saturated NaHCO3

sol ution and water, dried over magnesium sul fate, and
then concents4teed under reduced pressure to obtain

et hyl 3-(4 CH,

{[ (3R, 59) ~@cet oxy- 2, 2- di met hyl propyl )-7-chl or o- 5-
(2,3 15

di meft H)-2-o0x0-1, 2, 3,5-tetrahydro-4,1-benzoxaz
epi n- ace yr ) propi onate (2.7 g) as an oil
1H NMVR ) P3H, s), 1.02 (3H, s), 1.26

(3H, ey 7‘%'0Hz) X 04 (3H, s), 2.62 (2H t, J

7.8 Hz), [2c99 (12H t, 7.8 Hz), 3.30 (1H, dd, J =
4.8, 17" Hz), 20 3.60 (1H/~H#, 3.61 (3H, s), 3.76
(2H, m, 3. 89 3H s), 5 Mecenber 2006 204 4.11 (2H,

q’ j z 4E§: dlng gg %]%1mf%ar ga8é4{ ?%E%Hat g@ ;x%%ﬁ?e 72,
n) t?hél-6t1(t21'_el’ c@npoanQ&ész%bt@lnea 36 (2H n) 7.89
(2 (2) Sodi um bor ohydride (40 ng)

and WEthaﬁQhMﬁZ @$61 “@YQJSﬂﬁcﬁﬁﬁl!?'yza@@eﬁﬁiota J = 7.5

sol uti on of ethy -(

{ [ (3R 5S)2> .o 32acet pxy--2,2-dipet, hgl pt opwl,) <itr,chil er 075 Hz,

(2, 3-

di met hoxyphersyMp- 2ibxod 1, 2,-3,13- tletieahydr@® 4 30, benzokag> (1H,

epi n-

P my, 3.78 (1H, t, J = 7.8 Hz}, 3.88 (3H, s), 4.52 (14, 4, J

= 14.1 Hz), 4.65 (14, g, J = 3.9 Hz), 6.31 (lH, s), 6.63
(1H, m), 6.98 (1H, m), 7.17 (ZH, m), 7.38 (4H, m}, 7.83 {2H,

i0 m) .

Example 79
3-(2-{[ (3R, 5S)y-T7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3~-
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2,3,5-tetrahydro-4, i-

15 benzoxazepin-3-yl]acetyl}phenyl)propionic acid
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15

3-yl]acetyl } phenyl ) propionate (0.2 g) obtained in
Exanple 10 81-(1) in THE (5 m) and the m xture was
stirred at room tenperature for 30 mnutes. After IN
hydrochloric acid was added, the reaction solution
was extracted with ethyl acetate. The resultin% mber 2006
organi c | ayer was washed successively with dil ngz
hydrochloric acid and water, 15.dgi ed over magnesi um
sul fate, and then concentrated under reduced
pressure. After the resulting residue was dissolved
in THE (5 n1) and ethanol (5 m), a 2N aqueous sodi um
0

hydr oxi de Pion, (2.5 nl) was added thereto and the
m xture wg ‘|rr@? at roomtenperature for 2 hours
20 The red orgSolution was acidified with diluted

hydrochl ori cy acid and then extracted with ethyl
acet ate _~The-organic | ayer was washed with water,
dried i

under

3-(4-{2;4 (3R 5 -5-(2,3 25
di met hoxy L vI)-1 3- hydr oxy- 2, 2- di net hyl propyl ) - 2-
0X0 5 er 2006 R05

1,2,3,5- etoahydro 4, - benzoxazepin-3-yl]-1-
hydroxyethyl}phenyp)a opionic acid (83 ng) as powder.

'H NMR (CDC13) 6: 0.6# (3H, s), 1.05 (3H, s), 2.27

(2H m, ﬁ%c@%dggglténa s%mgﬁagzﬁknﬂgn é% 1661 ﬁxaﬁbf% 12,
12.0 Hz), 5 3.61 (2H, m,

3. 63 {BH,i:9), cém@@und sJé,s %)ataénééf (1H ‘M, 4.47 (1H

d J=14.1 Hz), 4.83 (1H, m, 6.18 (1H, s), 6.64

(1H, n)lﬂzN@@ (Ad1-m 5: 70 oo . Bu(8H,), M.o4 (3H, s), 2.66 (2H,

m), 3.08 (2H, m), 3.20 (lH, d, J = 12.0 Hz), 3.31 (1H, dd,
J = 4.5 Hz, 17.7 Hz), 3.45 (1H, d, J = 17.4 Hz), 3.61 {(3H,

s), 3.63 (1H, m), 3.77 {(1H, m), 3.87 (3H, =), 4.47 (1H, d,

J 12.0 Hz), 4.63 (1H, g, J = 4.2 Hz), 6.18 {1H, s), 6.65
(1H, m), &.98 (iH, m), 7.18 (2H, m), 7.2% (ZH, m), 7.38 (3H,

m), 7.80C (1H, d, J = 8.1 Hz).

Example 80
-{4-{{ (3R, 58}-7-chloro-5-(2, 3-dimethoxyphenyl)}~1-(3-
hydroxy-2, 2-dimethylpropyl}-Z2-oxo-1,2,3,5-tetrahdyro-4,1-

benzoxazepin-3-vyvl]acetyllphenyl)butanoic acid



10

15

10 Exanpl e 82
3-(4-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3
- hydroxy- 2,
2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1-
benzoxazepi n- 3-yl ] et hyl } phenyl ) propi oni c acid
/ 0Cfi3Cl 0O FLCI N~ ,- OH 3 OH 15 Thioﬁ%ﬁkﬁmﬂ%r2006
chloride (0.2 m) was added to apgolution of ethyl
3-(4-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-
chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepi n-3-yl]acetyl}phenyl)propionate (1.2
g) obtained Prcixanple 81-(1) in a mxture of
gt hane & Decenber 2006 206 (30 m) and

5~nf ) and the mixture was stirred at
roomtenperfture for 1 hour. After diluted
hydrédehkor i€ Caci d was added, the reaction solution
was ext t ed i'th rghl or onet hane. The organic | ayer

Te ' wi th diluted hydrochloric
aci d, 8f. agueo®sOsat t ed HCO3 solution and water,
dri ed ov magnesi um sul fate, /afAd then concentrated
under ré&duced pressure. TheHPesulting residue was
di ssolved in acetic acid (10 m), a zinc powder (2.5
g) was addsdqiherel o, sandibhenfipdure WascShErkedyate 72,
room 10 tenperature for 2 hours. The reaction m xture
was frd trered compound was obtained.

y-NMR (CDCls) 8: 0.65 (3H, s), 1.04 (34, s), 1.96 (2H,
m), 2.35 (2H, t, J = 6.9 Hz), 2.71 (24, t, J = 7.8 Hz),
3.16 (1H, d, J = 12.0 Hz), 2.34 (1H, dd, J = 4.5 Hz, 17.4
Hz), 3.42 (iH, d, J = 14.1 Hz), 3.61 (3H, s), 3.63 (1lH, m),
3.81 (14, t, J = 8.7 Hz), 3.88 (3H, s), 4.48 (1lH, d, J =
14.1 Hz), 4.62 (1H, q, J = 3.9 Hz), 6.18 (1H, s), 6.62 (1H,
m), 6.97 (1H, m), 7.17 (2H, m), 7.29% (2H, m), 7.39 (2H, m),

7.89 (2", d, J = 8.1 Hz).

Example 81
3-{4-{2-[{3R,58)~-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzexazepin-3-yll-1-hydroxyethyllphenyl)propionic acid




with Celite and the filtrate was concentrated under
reduced pressure. An aqueous saturated NaHCO3

solution was added to the resulting residue and the

m xture was extracted wth ethyl acetate. The or gani c
| ayer was washed with water, 15 dried over Q$B|unHJ 2006
sul fate, and then concentrated under reduced ceember
pressure. The resulting residue was purified by

silica gel colum chromatography. The resulting oi

was dissolved in THE (10 m) and ethanol (10 m), a
2N aqueous NaOH solution (5.0 m) was added thereto,
and the mxt ve,20 was stirred at roomtenperature for
2 hours. g re%étlon solution was acidified with

di | ut ed 5 @1oﬁlc acid and then extracted with
ethyl acetate. The organic | ayer was washed with

wat el d~over magnesi um sul fate, and then

concent c] essure to obtain 3-(4-{2
25 [(3 K OH

- chl or 8£5- (2, 32diomet yphenyl )-1-(3-hydroxy-2,2 5
Decenber 06 207

di net hyP$r qpyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze

pi n- 3- yI]ethyI}phenyI)prop|onlc acid (115 ng) as

SO\ﬁgeEZH' )n%(B éggcé‘lf%ﬁﬁdﬁ) (%44(g 2‘?_% r%]dd%@i Qg}_% §c)lutlon

?h o é%%gi @Z) —{5 ﬁi%%SC#HLhQDré 5—§ﬂiﬂ1¢¥%th§x§§henyl

4. 45 i:Hﬁdﬁ%ny2 2161ﬂeﬁﬁ9Lpﬂ@p%§ Qikbxoéﬁ”Z @ @4téﬂfﬁhydro~
n, 7.00 (1H, n) 7.1-7.4 (8H, n) Exanple 83 10

54-{ [{ AR BS)okaebb o5 03 571(12,3+dil nehhexyphemylhate ( 83 hydr)
oxy- 2,2-di nethyl propyl)-2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
obtained in Example 72Z2-(1) in a mixture of THF (50 ml) and

pyridine {0.8% ml), and the mixture was stirred at room

temperature for 2 hours. Water was added to the reaction
solution, followed by extraction with ethyl acetate. The
10 resulting organic layer was washed successively with

diluted hydrochloric acid, an aqueous saturated NaHCO3
solution and water, dried over magnesium sulfate, and then
concentrated under reduced pressure to obtain ethyl 3-(4-
{[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
15 dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, l-benzoxazepin-
3-yllacetyllphenyl)propicnate {2.7 g) as an oil.
'H-NMR (CDC1ls) §: ©.94 (3H, =), 1.02 (3H, s}, 1.26 (3H,
t, d = 7.2 Hzy, 2.04 {(3H, s}, 2.62 (Z2H, t, J = 7.8 Hz},
2.9% (2H, t, J = 7.8 Hz), 3.30 (1H, dd, J = 4.8, 17.4 Hz},

20 3.60 (1H, m), 3.61 (3H, s), 3.76 {(2H, m), 3.89 (3H, s,



benzoxazepi n-3-yl ] acetyl } benzoic acid G CH3 1 O CH,

&/ 0.... 0 NHBCOOOH ICOH Palladium acetate

(655 ng), 1,1" 15 bi s(di phenyl phosphi no)ferrocene (1.6

g) and triethylamine (4.0 nl) were added to a

solution of (3R 5S)-3-[2-(4-

br onophenyl ) - 2- oxoet hyl ] - 7-chl oro-5- (2, 3-di neth Q?Swgﬁrmxm
yl')- 1-(3-hydroxy- 2, 2-di net hyl propyl ) -1, 5-di hydro-4, 1-
benzoxazepi n-2-(3H)-one (6.0 g) obtained in Exanple

71-(1) 20 in a mxture of DVF (60 ml) and nethanol (30
m), and the 5 Decenber 2006 208 m xture was heated

at 60CiLforzi20 chours underz)canhes (m@naxi de -attmogphere.2.62
After 1N hydrochloric acid was added, the reaction

sol utiion avas’ extr acted wt48 atihyl saced ad%.(1HThe), 6.97 {1H,
extract was washed with water, dried over magnesi um5

sul fat e,”7 arfd @Henntontett ri@tedmundeér3¢ ediced ) pr és8fr 624, o,
The residue was purified by silica gel colum

chr orat dgrapt®y - and the resulting oil was di ssol ved in

a nlxture of THE (100 m) and ethanol (100 mi

“Thereto a QNSSG&E%ugo 1”§@IG@Po%gknghﬁftﬁé§oédﬁ%d“1

and &ggérgdggéggiﬁgfyeﬂh&&?%oag solution of ethyl 3-(4-

{[(3R,58)~1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yllacetyl}paenyl)propicnate (0.2 ¢g) obtained in Example

10 81-({1) in THF (5 ml) and the mixture was stirred at room

tenmperature for 30 minutes. After 1N hydrochloeoric acid was
added, tThe reaction solution was extracted with ethyl
acetate. The resulting organic layer was washed

successively with diluted hydrochloric acid and water,

15 dried over magnesium sulfate, and then concentrated under

20

25

reduced pressure. After the resulting residue was
dissolved in THF (5 ml}) and ethanol {5 ml), a 2N aqueous
sodium hydroxide solution (2.5 ml) was added therste and
the mixture was stirred at room temperature for 2 hours.
The reaction sclution was acidified with diluted
hydrochloric acid and then extracted with ethyl acetate.
The organic layer was washed with water, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-{4-{2-[(3R,58)-7-chloro-5-(2,3-

dimethoxyphenyl)-1-{3-hydroxy-2,Z-dimethylpropyl) -2-oxo—



10

15

10 roomtenperature for 2 hours. The reaction solution
was acidified with diluted hydrochloric acid and then
extracted wth ethyl acetate. The organic |ayer was
washed with water, dried over magnesi um sul fate, and
then concentrated under reduced pressure to ob
4-{{(3R 5S)-7-chloro-5 15 (2, § Blellmber 2006
3- di met hoxyphenyl) - 1- ( 3- hydr oxy-2.2- di met hyl propyl ) - 2-
oxo-1, 2, 3, 5-t et rahydr o- 4, I-benzoxazepln 3-yl]acetyl } be
nzoi c aC|d (1.7 g9). "H NVR (CDC-13) 8: 0.66 (3H, s),
1.05 (3H, s), 3.16 (1H, d, J = 11.7 Hz), 3.39 (1H

dd, U,z B.9tHzraldaro-Hz)1,-03n43xa28p{H-d,1-1-= 13.8
Hz), 3.62 (3H, s), 3.65 (1H, m, 3.85 (1H, t, J = 7.8
Hz) , hB31:88& ve3Hy 1 $phedh ADrobkpnds demd 1B A k) as dobIer.

(1H q, = 4.5 Hz), 6.19 (1H, s), 6.63 (1H, m, 6.98
(i H, n)lH7NMB (@H1si) ¢: 70 44 (2H, m)),, 7..084 (2H, d), 2 =~7 (2H,
8.4 FE), 8.17 (2H d, J =8.4 Hz). 25 5 Decenber 2006
209 Exarfplod §4H, m), 2.23 (2H, m), 3.16 (1H, 4, J = 12.0 Hz),
g §:§3R 58) 7 chloro 5](%2?’dgnetho§¥phenyl) 1- QS hydn 3 90
2-di Ipr p 0X .2, 3, etrahydrq-4, 1-
benzbRbir ¥ .n93¥y|§e '} Behdor acid brotd 17 o b
a q N %.%8 (E%f?s), 6.64 (1H, m), 7.00 (1H, m), 7.1-7.4 (8H,
m) .
Exampls 82

-(4-{2-[(3R,58})-7-chloro-5- (2, 3-dimethoxyphenyl)-1-{3-
hydroxy-2,2-dimethylprepyl) -2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllethyl lphenyl)propionic acid

Thionyl chloride (0.2 ml) was added to a solution of
ethyl 3-(4-{[(3R,58)~1-{(3-acetoxy-2,Z2-dimethylpropyl)-7-
chloro-5-{(2, 3-dimethoxyphenyl) -2-ox0-1,2, 3,5-tetrahydro-
4,1-benzoxazepin-3-yllacetyl}phenyl)propionate (1.2 g)

obtained in Example 81-(1) in a mixture of dichloromethane



10

15

20

\Jj~/\I O H3C OH HO 5 According to a sim/lar nmanner
to that of Exanple 83, the title conpound was
obtained. "H NWR (CDC13) 6: 0.66 (3H, s), 1.06 (3H,
s), 3.17 (1H, d, J =11.7 Hz), 3.42 (1H, m, 3.63

(3H, s), 3.67 (1H, m, 10 3.90 (3H, s), 3.93 (1K
4.50 (1H, d, J = 14.7 Hz), 4.66 (1H q, J = 4. 551ﬂ§56f9'5€f2006

6.21 (1H, s), 6.65 (1H m, 7.0041H m, 7.19 (2H

m, 7.42 (2H m, 7.59 (1H, t, J = 7.8 Hz), 8.20 (1H

m, 8.30 (1H m, 8.71 (1H, m. 15 Exanple 85

(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3- hyd

FOXY¢30 ml) and pyridine (0.5 ml), and the mixture was stirred

2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n<Bpytiacet yidiphiehoxy) akftdrc dadinfed hydrochloric

Decenmber 2006 210 GCH OCH3 C O"Il OO0 H3 NC

Q OHicBl @ds plieAccordimgateca sehitm marnertrackdrtwith

of Exanpl e .
dichloromathane. The organic layer was washed successively
with diluted hydrochloric acid, an agueous saturated NaHCO;
solution and water, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue
was dissolved in acetic acid (10 ml}, a zinc powder (2.5 g)
was added thereto, and the mixture was stirred at room
temperature for 2 hours. The reaction mixture was filtered
with Celite and the filtrate was concentrated under reduced
pressure. An agueous saturated NaHCO; sclution was added
to the resulting residue and the mixture was extracted with
ethyl acetate. The organic layer was washed with water,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The resulting residue was purified by
silica gel column chromatcgraphy. The resulting oil was
dissolved in THF (10 ml) and sthanol {10 ml), a ZN agqueous
NaOH soluticon (5.0 ml} was added thereto, and the mixture
was stirred at room temperature for Z hours. The reaction
solution was acidified with diluted hydrochloric acid and
then extracted with ethyl acetate. The organic layer was
washed with water, dried over magnesium sulfate, and then

concentrated under reduced pressure to cbtain 3-(4-{Z2-

[ (3R, 58)-7T-chloro-5-(2, 3~dimethoxyphenyl)-1- (3-hydroxy-2,2-



71-(1), (3R 5S)-7-chloro-5-(2, 3-di net hoxyphenyl ) - 1-(3-

hydr oxy- 2, 2- di met hyl propyl ) - 3-[ 2- (4- hydr oxyphenyl )-2 5
oxoet hyl ] -1, 5-di hydro- 4, 1- benzoxazepi n- 2( 3H) - one was

synt hesi zed usi ng

(2E) - 4- (acet oxyphenyl ) - 4- oxo- 2-butenoic acid a he
Starting material. i H NVR (CDC13) 6: 0.66 (3H, éP,[ecembermOﬁ
1.05 (3H, s), 3.17 (1H, m, 3.287(1H, dd, J = 4.5 Hz,

16.8 Hz), 3.43 (1H, d, J = 10 14.1 Hz), 3.61 (3H, s),

3.65 (1H, m, 3.79 (1H, m, 3.89 (3H, s), 4.47 (1H, d,

J =14.1 Hz), 4.62 (1H, m, 6.18 (1H, s), 6.62 (1H

m, GLrgAhG2Hrodyl J-=@&or-1HZ) 3, 6-9Ft (algdrto-4J 1-edzdkazepin-
Hz), 7.17 (2H, m, 7.39 (2H, m, 7.87 (2H, d, J = 8.7

Hz) . 315 12 vK2008( 0. 5> P igndcetbid brlonvadetat eoyfd: 2

m) were added to a solution of
(3R,55)fﬁ:@%$onpq;@qZ§3_O.64 (3H, s), 1.05 (3H, s), 2.19 (Z2H,

O T RIenYl) -A7 (% r gy 2, 2- St pLopy ) 12,

hydr yl),-2-oxaet hyl ] -1, 5-dih 0-4,1- z ze

Sy g oie (10 gy 0Bt Ahed T it EviHpra 85: (1) TH DN 2+
(20 Degeghe 0 1}.angd,t 1 Xt yre
stir?%% g”’rgb%?tg%%eggfu%é%goégi’R%U?L. gﬁf%2€§ﬁ$l6°18 (1H.
hydngqhkﬂ%ucé@ﬁlan@SL%%quH the reacti an gl ugj on
was extracted with ‘ethyl acefate. The extract was
washed wth water, dried over magnesi um sul fate, and
then 5 concentrated under reduced pressure. After the
resut:tanpge Besi due was dissolved in a mxture of THE
(10 M) and ethanol (10 m), a 2N aqueous NaCH

10sol w-{dn 3¢5 5t ¥ 7 wasl oradded 2t Bed et tand chke yim x1 4t &-hwal oxy -
stirred at room

2,2-dimethylpropyl)-2-cxc-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yliacetyllbenzoic acid

O~cpy,

P
o

Cl O
O NYITE QO
N
H,C 7# 0 o; : OH
.C

OH

H

Palladium acetate (655 mg), 1,1'-

15 bis (diphenylphosphino) ferrocens (1.6 g) and triethylamine
(4.0 ml) were acded to a2 solution of (3R,58)-3-[2-(4-
bremophenyl) -Z-oxoethyl]-7~chlioro~5-(2, 3-dimethoxyphenyl) -
1-{3-hydroxy-2,2-dimethylpropyl)-1, 5-dihydro-4, 1~
benzoxazepin-2-(3H)-one (6.0 g) cbtained in Example 71-{1)

20 in a mixture of DMEF (60 ml) and methancl (30 ml), and the



tenperature for 2 hours. The reaction solution was 10
acidified with diluted hydrochloric acid and then

extracted wth ethyl acetate. The organic |ayer was

washed with water, dried over magnesi um sul fate, and

then concentrated under reduced pressure to obg%gn

(4-{[ (3R 5S)-7-chl or 0- 5- ecember 2006
(2, 3-di net hoxyphenyl ) -1 - (3- hydr oxy; 2, 2- di met hyl propyl )

-2 15 oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ] acetyl } phenoxy) acetic acid (0.82 g) as powder.

1H NMR (CDC13) 8: 0.65 (3H, s) 1.04 (3H, s), 3.20 (1H

d, JnxthZed0 wHz) nedt3d {tlHoeddfod ™ hhdZ iinddr 1cd)on

3.42 (1H, d, J = 15.0 Hz), 3.62 (3H, s), 3.66 (1H

m, B8IkidEHztROspherd. ORLESH, 18) hydrdéh dHdc dceid was added,
14.7 Hz), 4.61 (1H, m, 4.71 (2H, s), 6.17 (1H, s),

6. 63-{AHeant 106, 941 {2Hgn ¢as] extracPedizyitly c0hvl1Bcengte.
7.17 (2H, m, 7.40 (2H, M, 7.95 (2H, d, J = 9.0 Hz).

25 éﬁﬁﬂﬂagrggtSWE%C%ﬁﬁﬂﬁd Y08 wefor, dried over magnesium
5(4-{&&? ,.55) - 7-chj oro-5-(2, 3-di met hoxyphenyl ) - 1-(3-hyd

r oxy2 ate,” and then concentrated under reddced pressufe. The

enzoxasep g P e onany b € arortarasrarhy

CH3 aﬁa éQeH§%§u9tfﬁ% gif:was dissolved 1n a mixture of THF
(109 ml) and ethanecl (100 ml). Thereto a 2N agueous NaOH
solution (25 ml}) was added and the mixture was stirred at

10 room temperature for 2 hours. The reaction solution was
acidified with diluted hydrochloric acid and then extracted
with ethyl acetate. The organic layer was washed with
water, dried cver magnesium sulfate, and then concentrated
under reduced pressure to obtain 4-{{ (3R, 58)-7-chloro-5-

15 {2, 3-dimethoxyphenyl)-1-{3-hydroxy-2, 2-dimethylpropyl}-2-
oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-vl]acetyllbenzoic
acid (1.7 qgj.

"H-NMR (CDClsy) &: 0.66 (3H, s), 1.05 (3H, s}, 3.16 (1H,
d, J =11.7 Hz), 3.39% (1H, dd, T = 3.9 Hz, 17.7 Hz}, 3.43

20 {14, d, J = 13.8 Hz), 3.62 (3H, s}, 3.65 (iH, m), 3.85% (id,
t, J=7.8 Hz), 3.89 (3H, s), 4.4% (lH, d, J = 14.4 Hz),
4.63 (1, g, J = 4.5 Hz), €.19 (1H, s}, 6.63 (1H, m), 6.98
(l1H, m}), 7.16 {(2H, m), 7.41 (2H, m), 7.04 (2H, d, T = §.4
Hz), 8.17 {(2H, d, J = 8.4 Hz).

25



OH 5 (1) According to a simlar manner to that of
Example 71-(1), ethyl (4-{[(3R 5S)-7-chioro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
o- 1,2,3, 5-tetrahydro-4,I|-benzoxazepi n- 3-
{EL??EE{L}EBenyI)acetate was synt hesi zed using 5 December 2006
(2- et hoxy- 2- oxoet hyl ) phenyl ] - 4- oxpr 2- but enoi ¢ aci d as
the starting material. 1H NVR (CDCl13) S: 0.65 (3H,

s), 1.05 (3H, s), 1.25 (3H, t, J =7.2 Hz), 3.14 (1H
m, 3.35 (1H, m, 3.43 (1H, d, J = 15.3 Hz), 3.65

(3H EsdppE= 68 (3H, m, 3.81 (1H, m, 3.90 15 (3H, s),
4,15 (2H, q, J = 7.2 Hz), 4.49 (1H, d, J = 15.3 Hz),
4. 633 ¢ 1H3H)°516.720h {dk;—5) (2,6 64methyxyghera 199 1 1B-hydroxy-
m, 7.18 (2H m, 7.40 (4H m, 7.90 (2H m. (2) A
2N aqueTtidnsNACHPE 8Pyt | O B0 Ink) Swast elegdtyre—4- 1 -
solution of ethyl (4-{[(3R 5S)-7-chloro-5-(2,3 20

di mePROXHERY Y = 1Y B2 ¢5/drloRFrE 23S df e hyl pr opyl ) - 2- ox
o 5 Decenber 2006 213

1, 2, 3, 5-t et rahy® @Hﬁ,l-benzoxazepin-S-

yl ] acetyl } qgg ate (7.1 g) obtained in Exanple
86-(1) in mxgure of THE (50 nml) and ethanol (100
m), and the{ m xture was stirred at roomtenperature
for 2;ho . 5 reaction solution was acidified
with di  hydrochloric acid and then extracted

wi th et hy cet dte. € ganic |ayer was washed with
wat er, agnesi ym sul fate, and then
concenﬂﬁﬁ%&%ﬁund@rored el pressure to obtain (4-

c

O
. H, OH HO
Rcecording to a similar manner to that of Example 83,
the title compound was obtained.
'H-NMR (CDCls) &: 0.66 {3H, s), 1.06 {3H, s), 3.17 (1H,
d, J = 11.7 Hz}, 3.42 (1H, m), 3.63 (3H, s), 3.67 (1H, m),
10 3.90 {3H, s), 3.9%3 (1H, m), 4.50 (1H, d, J = 14.7 Hz), 4.66
{1, gq, Jd = 4.5 Hz), 6.21 (1H, s), 6.65 (1H, m), 7.00 (1H,
m), 7.1% (ZH, m), 7.42 (2H, m), 7.5% (1lH, ¢, J = 7.8 Hz),
8.20 (1IH, m), 8.3C (1H, m), 8.71 (1H, m).
15 Bxample B85

(4—{[(3R,55)-7~chloro~5-(2, 3-dimethoxyphenyl) -1~ (3-hydroxy-
2,2-dimethylpropyl}-2-oxco-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-vyllacetyllphenoxy)acetic acid



10

15

{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox
y 10 2, 2-di net hyl propyl ) - 2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetyl } phenyl )acetic acid (4.8 Q).
1H NVR (CDC13) S: 0.65 (3H, s), 1.04 (3H, s), 3.16
(1H, d, J = 11.7 Hz), 3.34 (1H, dd, J = 4.2 Hz
Hz), 3.42 (1H, d, J = 14.1 Hz), 3.62 (3H s), 5 Iigeertiber 2006
(1H m, 3.69 (2H, 15 s), 3.81 (44, m, 3.89 (3H, s),
4.47 (1H, d, J = 14.1 Hz), 4.62 (1H, m, 6.18 (1H,
s), 6.64 (1H, m, 6.99 (1H, nm), 7.17 (2H, m, 7.45
(4H, m, 7.89 (2H, n) Exanple 87 20
2-{[ (3R, 53) - 7 ﬁhloro-S-(Z,S-dinethoxyphenyl)-l-(s-hydr
oxy- 2,2-dj yFir opyl ) - 2- oxo- 1, 2, 3, 5-t et rahydro- 4, 1-
benzoxaze - ylduyret hyl } - 3-furancar boxylic acid 5

' 214 OCH3 CH3 C OO IN,. OH H3Q 0O

4-1(9
chl or o-
o- 4, 1-

et hoyaep enyl) 2-o0xo0-1, 2, 3, 5 t et rahydr
benzZexaxepi p 330xobutanoate (1.2 g) was

di ssol wad 5 i n bopuens and DBU (0.3 m) was
t hen ad&é?(ihereto After a 40 gaqueous
chl or oage | dehyde solution (0.4 m)

OH

(1} According to a similar manner to that of Example
-{1), (3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)}-1-{3-

hydroxy-2,Z-dimethylpropyl) -3-[2-{4-hydroxyphenyl)-2-
oxoethyl]-1,5-dihydro-4, l-benzoxazepin-2 (3H) —ons was
synthesized using (2E}-4-(acetoxyphenyl)-4-oxo-2-butenoic
acid as the starting material.

'H-NMR (CDC1;) 8: 0.66 (3H, s), 1.05 (3H, s), 3.17 (1H,
m), 3.28 (1H, dd, J = 4.5 Hz, 16.8 Hz}), 3.43 (1H, d, J =
14.1 Hz), 3.¢1 (3H, s), 3.5 (1H, m), 3.79 (1H, m), 3.89
{3H, s), 4.47 (1H, d, J = 14.1 Hz), 4.62 (1H, m), 6.18 (LH,
s), .62 (lH, m), 6.84 (Z2H, d, J = 8.7 Hz}, 6.%7 {(1H, t, J
= 4.5 Hz), 7.17 (ZH, m), 7.3%2 (ZH, m}, 7.87 (2H, 4, T = B.7
Hz) .

{Z) K,CO3(0.5 g) and ethyl bromcocacetate (0.22 ml) were
added to a solution of (3R,58)-7-chloro-5-(2,3-
dimethoxyphenyl}-1-(3-hydroxy-2,2-dimethylpropyl)-3-[2-{4
hydrexyphenyl) -2-oxoethyl] -1, 5-dihydro-4, 1-benzoxazepin-

2(3H)-one (1.0 g) obtained in Example 85-(1) in DME (20 ml)



was then added under ice-cooling, the m xture was

stirred at roomtenperature for 1 hour. After water

was added, the reaction solution was extracted with

toluene. The 10 resulting organic |ayer was

concentrated under reduced pressure. The result|$ ber 2006
resi due was dissolved in toluene (20 nml), a cat g???n e
amount of p-toluenesul fonic aci dwas added, and the

m xture was heated at 100C for 2 hours. The reaction
solution was concentrated and then purified by 15

silica gel colum. The resulting residue was dissol ved

i n  anfl xbhereiofurBHeac5 =0t y ranc tretdhanaknp2ba s f@r2R hours.
aqueous NaOH solution (5 m) was added, and the

m xt &eewnasi stydraedh 1l ogt cr @oml tverp erdaedr ety ergd @hiton solution
The reaction solution was acidified with dil uted

hydr gehl exteacicid vand ehen! exadtadiced ShPeeebert 20@6washed
215 with ethyl acetate. The organic |ayer was washed

Wi tthﬁBt%?te%h|Q§ie€véﬁeﬁa@?ﬁﬁﬁﬁhﬁﬁs&Pﬁé?éefaﬁﬁﬂtQH9¥
concentrated under reduced gressure to obtain

Eé ([Fgﬁp%%$r%t%gﬂwﬂq§r5reduce pressure. After the resulting
(2 5re51 £Qo¥¥PQF%%Laved( q&gé%re ofd%ggthﬁi 19p%kb

d l,} -
E’X? i Dol R oo {oet R RO TRE R AL e oM i
(3H’aahedltﬂg%ééﬂian%)thé %@xé&%é wa@ sélvréé-éQ ﬂ%hm

m,  3.60 (3H,

s) $eﬁ fa%res)f,omzaoﬁgiﬂ m)he ‘ke@@:tﬁ@;ﬁ',s@lu@lm 105
14.7 Hz), 6.17 (1H, s), 6.53 (1H, s), 6.70 (1H m),

106. 99ac(dHridd Wit idube), h B 1bHicdacdd =3 I Hde) extracted
7.12 (1H, t, J =8.1Hz), 7.31 (3H, m.

with ethyl acetate. The organic layer was washed with

water, dried over magnesium sulfate, and then concentrated

under reduced pressure to obtain (4-{[{3R,58)-7-chloro-5-

{2,3-dimethoxyphenyl) -1-{3-hydroxy-2,2-dimethylprepyl}-2-
15 oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
yilacetvl}phenoxy)acetic acid (0.82 g) as powder.

'"H-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1lH,
d, §=12.0 Hz), 3.31 (1H, dd, J = 3.9 Hz, 17.1 Hz), 3.42
(1H, 4, J = 15.0 Hz), 3.62 (3H, =), 3.66 (1H, m), 3.81 (1H,
20 m), 3.%0 (3H, s), 4.46 (1H, d, J = 14.7 Hz}, 4.6l (1H, m},
4.71 (2H, s}, ©.17 (1H, s), 6.63 {1H, m), 6.94 {(2H, d, J =
9.0 Hezy, 7.00 (1H, m), 7.17 (2H, m), 7.40 {(2H, wm), 7.95 (24,

d, J = 8.0 Hz).

25 Example 86



Exanpl e 88 15

3-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4

, 1-

benzoxazepi n-3-yl ] nethyl } -1, 3-t hi azol - 4-yl ) propi onj.c

acid OCH3 CH3 O OHCO N N mcmom(ﬂbecembefzo%
10%°d carbon (47 ng) was added t@;a solution of 5

Decenber 2006 216 et hyl

(2E)-3-(2-{[ (3R, 5S)-1-(3-acet oxy-2, 2-di et hyl propyl) -

7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahy

dro- {4-{[(3R,538)-7-chloro-5-{(2, 3-dimethoxyphenyl} -1~ (3-hydroxy-
4, 1- benzoxazepi n-3-yl ] nethyl } -1, 3-t hi azol -4-yl )acryl at

e (6.47dgrehvi>nerwll) —obtadned s SrieExanpdec-19-1(1 )

in THE (5 5 m) under nitrogen atnosphere, and

hydr 6§8R°HWa%eRHer ~YilARFBEut B TTHE ki Grecifhs stirred

at roomtenpergture for 48 hours and then at 40C for

12 hours. cattdl yst was filtered off using Celite
and the fi At e,has concentrated under reduced
pressure. rési due was 10 purified by silica ge
col umm chromat ogr aphy [devel opi ng sol vent:

acetate (73:27-65:35)] to obtain ethyl

3-(2-{] 58)4—?1'—"' 3- xy-2, 2-di net hyl propyl) - 7-
H,C Yo 4 o
HO

H,C
CH

5 (1) According to a similar manner to that of Example
71-(1), ethyi {4-{[(3R,55)-7-chlorc-5~(2,3-
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3- |
vllacetyliphenyl)acetate was synthesized using (2E)-4-[4-

10 {(2-ethoxy-2-coxoethyl)phenyl]-4-oxo-Z-butencic acid as the
starting material.
'H-NMR (CDCls) &: 0.65 (3H, s), 1.05 (3H, s), 1.25 (3H,
t, J = 7.2 Hz), 3.14 (1H, m), 3.35 (1H, m), 3.43 (11, d, J
= 15.3 Hz), 3.65 (3H, s), 3.65 (3H, m), 3.81 (1H, m), 3.90
15 (3H, s), 4.15 (2H, q, J = 7.2 Hz), 4.49 (lH, d, J = 15.3
Hz}y, 4.63 {(1H, m), 6.20 (1H, s}, ©.64 (1lH, m), 6.99 (1H, m),
7.18 {(2H, m), 7.4C {4H, m}), 7.90 (2H, m).
(2) A 2N agusous NaOH scolution (30 ml) was added to a
solution of ethyl (4-{[{3R,58)-7-chloro-5-{2, 3-

20 dimethoxyphenyl} -1-{3-hydroxy-2, 2-dimethylpropyl)-2-cxo-



chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

o_

4, 1- benzoxazepi n-3-yl ] met hyl }-1, 3-t hi azol - 4-yl ) propi on

ate 15 (0.38 g, 0.58 mml, 81% as a colorless oil

1H NVR (CDC13) 6: 0.95 (3H, s), 1.03 (3H, s), 1.

(3H, t, J = 7.2 Hz), 2.03 (3H s), 2.67 (2H, t,Z%DEC“‘mberzO%
7.5 Hz), 3.02 (2H t, J =7.5 Hz)5; 3.45 (IH dd, J =

7.2, 15.0 Hz), 3.54 (1H, d, J = 14.4 Hz), 3.56 (1H

dd, J = 5.7, 15.0 Hz), 20 3.62 (3H, s), 3.73 (1H, d, J

= 11.1 Hz), 3.85 (1H, d, J = 11.1 Hz), 3.89 (3H, s),
4.111(2H3, thtebmhfc2oHR) 1 -deDs(dbdpindd;: J = 5.7, 7.2

Hz), 4.56 (1H, d, J = 14.4 Hz), 6.31 (1H, s), 6.60

(1H, vd)adetyRiphdady)l) a6e82t¢ 1H . Is)g) 0981 4H, iddyxahpl=s 86— (1)
2.4, 7.2 Hz), 7.10-7.20 (2H, m, 7.28 (1H d, J = 8.4

Hz), in28 ®igguqe gl ddF J° plig argl £Lppyol 5{Ddednger and the
2006 217 (2) A mixture of ethyl

3- (2“%FEBF?E¥§S ft€§r§86F6X§O%m temperature for 2 hours. The

£ A1 et Y] B PN s Gre Bl T Qe Rad Aty Sh TR OOYPRE W D81 Qo s
1,2 tetﬁﬁat e%r oextr %(32@3)5( Zeepcdxg%g Xl l?st hle}he oaganlc

thlazoﬁd4 propi-onate obtai'ne

L1 SRS, LN SO SOV WAL 05, 1 cove

r00m,LaMPRL AT UNE f@k- ot 24 NOWES: £QH&%eH‘§EQ£§uM@&x:obtaln (4-
acidified wth I N agueous hydrochloric acid (3.5 m)

and ethyk, acetate1680-l) 2 wasdirddedybheret 0-1-The hydroxy-

organi c layer was washed with an 10 aqueous sat urated
1isodi apeehlostirdd rsepyl ) ep;ots+ed 0y 6F teRgnEstamm, 1-

sul fate, and then concentrated under reduced pressure

t 0 obtainxBz2-1{{3(3IR] Sy EVE phlcord-) 5<cfRiB-acid (4.8 g).

lH-NMR (CDCls) &: 0.65 (3H, s), 1.04 {(3H, s), 3.16 (1H,
d, J = 11.7 Hz), 3.34 (1H, dd, J = 4.2 Hz, 17.4 Hz), 3.42
(1H, d, J = 14.1 Hz), 3.62 (3H, s), 3.65 {lH, m), 3.6% (20,
15 s}, 3.8l (1H, m}, 3.89 (3H, =), 4.47 (1#, d, J = 14.1 Hz),
4.62 (1H, m), 6.18 (1H, s), 6.64 (1H, m), 6.9% (1H, m),

7.17 (2H, m}, 7.45 (4H, m), 7.8% (Z2H, m)

Example 87
20 2={[(3R,55)-7T-chloro-5- (2, 3-dimethoxyphenyl)-1-{3-hydroxy-
2,2-dimethylpropyl)-Z-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-3-furancarboxylic acid



di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox
o_

1,2,3,5-tetrahydro-4,1-benzoxazepi n-3-yl]methyl}-1,3
15 thiazol -4-yl)propionic acid (0.3 g, 0.51 nmol, 96@@
as colorless noncrystalline powder. 'H NWR (CDC1;é
0.65 (3H, s), 1.05 (3H, s), 2.69- 2.80 (2H m gccmber 2006
(2H, t, J =7.2 Hz), 3.16 (1H, dyq4d = 12.0 Hz), 3.41
(11H, d, J = 14.7 Hz), 3.48 (1H, dd, J = 6.6, 20 15.3
Hz), 3.59-3.70 (2H, nm, 3.62 (3H, s), 3.90 (3H, s),
4.33 (1H, t, J = 6.6 Hz), 4.47 (1H d, J = 14.7 Hz),
6.21 (1H, s), @.59 (1H, d, J = 2.7 Hz), 6.89 (1H s),
7.00 (1H, o LHp 4, 7.8 Hz), 7.10-7.22 (2H, m,
n) CH,25 Exanpl e 89 5 Decenber 2006 218
-c@loro-S-(Z,S-dinethoxyphenyl)-l-(S-hyd

-2-axo-1, 2, 3,5-tetrahydro-4, 1-

y 0
benzoxaj . thy -4 (2 phenyl et hyl)-1, 3-thi azo
| -5- ylI] ' Cld OCl O HC N~ NS
H3C HO @ OH

Ethyl 4-[(3R,58)~-1-{3-acetoxy-2,2-dimethylpropyl}-7-
chloro-5- (2, 3-dimethoxyphenvl)-2-oxc-1,2, 3, 5~-tetrahydro-
4, l-benzoxazepin-3-yl]-3-oxcbutancate (1.2 g) was dissolved
5 in toluene (5 ml), and DBU (0.3 ml) was then added thereto.
After a 40% aquecus chloroacetoaldehyde scolutien (0.4 ml)
was then added under ice-cocling, the mixture was stirred
at room temperature for 1 hour. After water was added, the

reaction solution was extracted with tolusne. The

10 resulting organic layer was concentrated under reduced
pressure. The resulting residue was dissclved in toluene
(20 ml), a catalytic amount of p-toluenesulfonic acid was

added, and the mixture was heated at 100°C for 2 hours.

The reaction sclution was concentrated and then purified by
15 silica gel column. The resulting residue was dissolved in

a mixture of THF {5 ml) and methanol (20 ml)}, a 2N aqueous

NaCH solution (5 ml) was added, and the mixture was stirred

at room temperature overnight. The rsaction scluticn was

acidified with diluted hydrcchioric acid and then extracted



According to a simlar manner to that of Exanple 1,
the title conpound was obtained. i HNW (CDCLl3) 6:
0.64 (3H, s), 1.05 (3H, s), 2.81- 2.92 (4H, m, 3.17
(1H, d, J = 11.4 Hz), 3.36 (1H, d, J = 10 14. 4 Hz) ,

3.40-3.70 (3H, ), 3.46 (2H, s), 3.61 (1H d, %
Hz), 3.87 (3H, s). 4.34 (1H t, J = 6.9 Hz), 4. 47S i‘iﬁmb“w%
d,’J = 14.4 Hz), 6.20 (1H, s), 6,58 (1H, d, 3

Hz), 6.90-7.06 (3H, m, 7.09-7.38 (7H, m. 15 Exanple

90

[2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3- hyd
roxywith ethyl acetate. The organic laver was washed with

2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzexazepi a3 |dveet hybledir?-pligayket byd ) cHgB-coxazok rated
-5 5 Decenber 2006 219 yl]acetic acid OCH 3 1/ CH,

0 CungeN r¢€nad pOesENG: HO OHOHE tAcéor dil iy, 9 &/ —chloro-5-
simlar _manner to that of Exanple 27, the title

conpdénd~ 9@@??%ﬁ%¥Pﬁ§aylS h}{ﬁmqugegaxé)28dlmﬁ¥hy%ayqpyl

s), 1,04 (3H s), 2 68
5 oxo-1, tetrahydro 4 l-benzeoxazepin-3-yllmethyl}-3-

furancarboxylic acid {26 mg).

'"H-NMR (CDC1s) 8: 0.65 (3H, s), 1.06 (3H, s}, 3.16 (1H,
d, J = 11.7 Hz), 3.40G (1H, d, J = 14.7 Hz), 2.537 (3H, m),
3.60 (3H, s), 3.87 (3H, s}, 4.29 (14, m), 4.50 (lH, d, J =
i0 14.7 Hz}, .17 (1H, s), 6.53 {1H, s}, .70 (1H, m}, 6.929
(l1H, 4, J = 8.4 Hz), 6.95 (1H, d, J = 9.3 Hz), 7.12 (1H, t,

J = 8.1 Hz), 7.31 {(3H, m).

Exanple 88

15 3-{2-{[ (3R, 535)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-

hydroxy-2, 2-dimethyipropyl)-Z-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}l-1,3-thiazol-4-yl}propionic acid
O~cH

3
/CHS
Q

Cl 0

H.C O N _
H,C
HO

(1) 10%Pd carbon (47 mg) was added to a solution of

07 “oH



t, J =7.5H), 2.87 (2H, t, J = 7.5 Hz), 3.16 (1H, d,
J = 12.0 Hz), 3.20-3.42 (3H, m), 3.36 (2H, s), 3.61
(3H, s), 3.62 (1H, d, J = 12.0 Hz), 3.87 (3H s),

4.40-4.51 (2H, n), 6.18 (1H, s), 6.59 (1H d, J = 2.1

Hz), 6.95 (1H, dd, J =10 1.8, 8.1 Hz), 7.02-7.2

M, 7.37 (1H, dd, J = 2.1, 8.4 Hz). Exanple 91 %‘Seceh‘be'"z”%
1-{2-[ (3R 5S)-7-chl oro-5-(2, 3-di e} hoxyphenyl ) - 1-( 3-

15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1 benzoxazepi n-3-vl]ethyl}-1H pyrazol e-4-carboxylic

aci debhpecerer;-2006{ (22090, -CH @ -kektCH3-2 U-QuNtOlpropyl) -
H3C HLC O HO According to a simlar manner to that of
Exanpteh B o-S-he, Bt ee clonpaurdiwas Zebkat hed. 3, THLNMRahydro-
(CDC13) S 0.64 (3H, s), 1.05 (3H, s), 2.29- 5 2.50

(2H, 4m} bQﬁZ§¥a@EHind3-ﬂlBHQEhY§}Hé)3 gh3gzqhid—wd,) aFrelate
13.8 FE% 3. 607 (1H, d, J =12.3 Hz), 3.61 (3H, s)
3.78'0(4Har B FRTAT Pyt a8l SE3R KyaTmlos.y 43 in THE (5

Eézglm?lHuﬁ&i5y; %Egag agmééégi;i Hé%d hy&roéegﬂw;? then

introduced. The mixture was stirred at room temperature
for 48 hcours and then at 40°C for 12 hours. The catalyst
was filtered cff using Celite and the filtrate was
concentrated under reduced pressure. The residue was
10 purified by silica gel column chromatography [developing
solvent: hexane-ethyl acetate (73:27-65:35)] to obtain
ethyl 3-(2-{[{(3R,53)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-{(2, 3-dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-
4,1-benzoxazepin-2-~yljmethylli~1,3-thiazol~4-yl)propionate
15 (0.38 g, 0.58 mmol, 81l%) as a colorless oil.
'H-NMR (CDCls;) &: 0.95 (3H, s), 1.03 (3H, s}, 1.21 (3H,
t, J = 7.2 Hz}, 2.03 (3H, s), 2.67 (2H, t, J = 7.5 Hz),

3.02 (2H, t, J

7.5 Hz), 3.45 (1H, dd, J = 7.2, 15.0 Hz),

Il

3.54 (1H, d, J 14.4 Hz}, 3.56 (1H, dd, J = 5.7, 15.0 Hz),

20 3.62 (3H, s), 3.73 {(1H, 4, J = 11.1 Hz), 3.85 (1lH, &, J =
11.1 H=z), 3.8% (3H, s), 4.11 {(2H, g, J = 7.2 Hz), 4.2% (1H,
dd, J = 5.7, 7.2 Hz), 4.56 (1H, d, J = 14.4 Hz), 6.321 (lH,
s), 6,60 (1H, d, § = 2.4 Hz), 6.82 {iH, s), 6.98 (1H, dd, J
= 2.4, 7.2 Hz), 7.10-7.20 {(2H, mj;, 7.28 {1H, d, J = 8.4 Hz)},

25 7.33 {1H, dd, J = 2.4, 8.4 Hz).



Hz), 7.00 (1H, dd, J = 2.4, 7.2 Hz), 7.15-7.26 (2H,

m, 10 7.28 (1H, d, J = 8.4 Hz), 7.34 (1H dd, J =

2.4, 8.4 Hz), 7.85 (1H, s), 7.88 (1H, s). Exanple 92
3-(1-{2-[ (3R, 53)-7-chl oro-5- (2, 3-di met hoxyphenyl)-1-(3

- 15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo- 1, 2, 3, 5- t et r ahyyPgeeaber 2006
, 1 benzoxazepin-3-yl]ethyl}-1H pyfazol -5-yl)propionic

acid 5 Decenmber 2006 221 OCH3 O CFI3 C ON H3CO

HC HO HO O According to a simlar manner to that
of Exanple 88 wusing

1-{ 2-[ (3R(58) A Tmohtlafc0-0%- £2h 3t di -met-haxygpheayt) - | 3-(@3etoxy-

hydr oxy- 2,
2- di Wethylli.peopyly)=@:0x071:R] 8y &= 16t dhydmot Uy dyBhenyl)
benzoxazepi n- 3-yl [ et hyl } - 1H pyrazol - 5-carboxylic acid
obt ailnéd 3 A-Exanglalrso 4 theer fetaz agompdund  mashylt -1, 3-
obtained. _tH NWVR (CDC13) 6: 0.63 (3H s) 1.04 (3H,
s), zhzezzlaé—ﬁ(lz@rqwonﬂteg {2k 2, 972 @mquzebtamed
. 87-2. 98122? q? 15 (1H, d, J = 12.3 Hz)
1H Bt 4y Dy 18 6@%@0% S(%ﬁ%umsrydé%a%e Cehtds
J = %&7 ak%)éthanéi (%ﬁ mﬁ
2 hours. This mixture was acidified with 1IN agquecus
hydrochleric acid (3.5 ml) and ethyl acetate (80 ml)
added thereto. The organic layer was washed with an
10 agueous saturated sodium chloride soluticn, dried cve
magnesium sulfate, and then concentrated under reduce
pressure to obtain 3-{(2-{[{(3R,53)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl)-2-o
1,2,3,5-tetrahydre~4, l-benzoxazepin-3-yllmethyl}-1, 3~
15 thiazol~4-ylipropionic acid (0.3 g, 0.51 mmecl, 96%) a

colorless noncrystalline powder.

-2-0oxc-

in

n (3.0

was stlrred at room temperature for

was

r

d

XO—

3

'H-NMR (CDCls) &: 0.65 (3H, s), 1.05 {3H, s), 2.69-

2.80 {2H, m), 3.02 (2H, t, J = 7.2 Hz), 3.16 (1H, d,
12.0 Hz), 3.41 (1H, d, J = 14.7 Hz), 3.48 {(1H, dd, J
20 15.3 Hz), 2.59-3.70 {2H, m), 3.62 {34, s), 3.90 (3H,
4.33 (1H, t, J = 6.6 Hz), 4.47 (1H, d, J = 14.7 Hz),
(1H, s), 6.59 (1H, d, J = 2.7 Hz), 6.8% (1H, s}, 7.00

dad, J = 2.4, 7.8 Hz), 7.10-7.22 {2H, m), 7.36-8.C1 (2

25 Example 89

6.21
{1H,

H, m).



Hz), 3.89 (3H, s), 4.20-4.30 (2H, m, 4.41 (1H, d, J =
14.1 Hz), 597(1H d J =18 Hz), 6.13 (1H, s),

6.61 (1H, d, J 1 Hz), 6.99 (1H, dd, J = 2.1, 7.8

Hz), 7.17-7.40 (5H m . 15 Exanple 93

EB- (1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )5- ﬂ)ééesmberm%

hydr oxy- 2, 2- di met hyi propy) - 2- oxo;{g 2, 3, 5-t et rahydr o- 4,

1- benzoxazepin-3-yl]ethyl)-1H pyrazol -4-yl) propionic

acid 5 Decenber 2006 222 0-CH3 GH3 O C O~ N N

H3C Jaml/ O HO OH According to a simlar manner to

t hat [of { Exarpli® 92chlbhe-1+ t1,68-caompatbdypasn-abt-ai-nedhydroxy-
"H-NWR (CDC13) 6: 0.63 (3H, s), 1.04 (3H, s), 2.23- 5

40 2( Zl-lgiimthﬂp&@p(}rZHrZwXQ]—lr, 2632 5Heptr2h ydr(-261-t, J

= 7.2 Hz), 3.15 (1H, d, J = 11.7 Hz), 3.35 (1H, d, J

= 14b¢ﬂZPE§Z@BlT6@7“Y(liHethlyl U-4& Erprepy)etBy BT {(:3Hthgpzol-5-
3. 72 1H t, J =6.6 Hz), 3.90 (3H, s), 4.18-4.37

(2 acathfz Fepd d,

N

According to a similar manner to that of Example 1,
the title compound was obtalned.
'H-NMR (CDCls) &: 0.64 (3H, s), 1.05 (3H, s), 2.81-
Z2.92 {4H, m), 3.17 {14, d, J = 11.4 H=z), 3.36 (1H, d, J =
10 14.4 Hz), 3.40-3.70 (3H, m}, 3.46 (2H, s}, 3.61 (1iH, d, J =
11.7 Hz), 3.87 (3H, s), 4.34 (1H, ©, J = 6.9 Hz), 4.47 (1H,
d, J = 14.4 Hz), &.20 {(1H, =), ©&.%8 (1H, 4, J = 2.4 Hz),
6.90-7.06 (3H, m), 7.09-7.38 (7H, m).
15 Example 90

[Z2={[ (2R, 58)-7-chloro-5%-(2, 3-dimethoxyphenyl) -1-{3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-2-yllmethyl}-4-(Z-phenylethyi) -1, 3-oxazol-5-



J = 14.4 Hz), 6.14 (1H, s), 6.61 (1H, d, J = 2.1 Hz),

6.96 10 7.03 (1H, m, 7.15-7.30 (5H, m, 7.35 (1H, dd,

J =21 8.7 Hz). Exanple 94

1-i2-[ (3R, 59) -1 - (3-acet oxy- 2, 2-di met hyl propyl )-7-chl or

o-5- 15

(2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-t etrahydro- 4Sle:embm2'00{S
benzoxazepi n-3-yl]ethyl}-1H pyrazebe-4-carboxylic acid
5 Decenber 2006 223 OcH3 1/ /CH ci O\-N\ NOH
H3 Ollls H3C. O O O-CH According to a simlar
manner to that of Exanple 14, the title conpound was
obt aiyiddcet HeNMR{ CDC13) 8: 0.95 (3H, s), 1.02 (3H,
s), 2.03 (3H 5s), 2.30-2.50 (2H, m, 3.52 (1H, d, J

= 14.1 Hz), 62 (3H, s), 3.72 (1H d, J = 10.8 Hz),
3.77 (1H, Jow 5.4, 7.2 Hz), 3.86 (1H, d, J = 10.8
Hz), 3.90gHC°s), 4.25-4.43 (2H, m), 4.56 (1H d, J
= 14.61 6., 26 (1H, a), 6.64 (1H d, J = 2.7 Hz),

6.97-7. 1 , 7.17-7.25 (2H, m, 7.26 (1H 10 d,
J:9.0 3 ¢1H dd, J =2.7, 9.0 Hz), 7.86 (1H

0 N P>
HEC
OH

HO 0

According to a similar manner to that of Example 27,
the title compound was obtained.
5 '"H-NMR (CDCls) &: 0.64 (3H, s), 1.04 (3H, s), 2.68 (2H,
t, J=79.5 Hz), 2.87 (2H, t, T = 7.5 Hz), 3.1¢ (1H, d, J =
12.0 Hz), 3.20-3.42 (3H, m), 3.36 (ZH, s), 3.6l (3H, s),
3.62 (1H, d, J = 12.0 H=z), 3.87 (3H, s), 4.40-4.51 (2H, m),

.18 (1H, =), ©.5% (1H, 4, J = 2.1 Hz}, 6.25 (1H, dd, J =

10 1.8, 8.1 Hz}y, 7.02-7.29 (8H, m), 7.37 {(l1H, 4dd, J = 2.1, 8.4
Hz) .
Example 91

1-{2-[{3R,53}-7-chloro-5-(2, 3-dimethoxyphenyl)-1- (3~
15 hydroxy-2,Z2-dimethylpropyl) -2-oxe-1,2, 3, 5-tetrahydro-4,1-

benzeoxazepin-3-vl]lethyl}-1H-pyrazole-4d-carboxylic acid



s), 7.90 (1H, s). Exanple 95

3-(1-{2-[ (3R, 5S)-7-chl oro-5- (2, 3-di net hoxyphenyl )-1-(3
- 15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1 benzoxazepi n-3-yl]ethyl}-1H pyrazol -4-yl) - 3-

hydr oxypropi oni c acid 5 Decenber 2006 224 O CH ?Dice/mberzo%
/ICH HOO G OOH NM i H3 GCGON H3C HO According
to a simlar manner to that of Exanple 18, the title
conmpound was obtained. 1H NVR (CDCl13) 8: 0.63 (3H, s),
1.04 (3H, s), 2 28 5 2.40 (2H, m, 2.63-2.80 (2H, m,
3.15 (1H, O=c42.0 Hz), 3.35 (1H, d, J = 14.1 Hz),
3.55-3.62 "km 3.61 (3H, s), 3.76-3.82 (1H, m,

3.90 (3H, 4019°4. 44 (3H, m), 5.00- 5.09 (1H, m,
6.13(1H, s)\ 6.62 (1H, d, J = 2.1 Hz), 6.98- 7.02
(1H, an : @ 22 (6H m. 10 Exanple 96

Nasece

According te a similar manner to that cof Example 50,
the title compound was obtained.
"H-NMR (CDCls) &: .64 (3H, s), 1.05 (3H, s), 2.29-
5 2.50 (2H, m), 3.15 (1B, 4, J = 12.3 Hz), 3.36 (1H, d, J =
13.8 Hz), 3.607 (1H, d, J = 12.3 Hz), 3.61 {(3H, s}, 3.78

(1H, t, J = 7.5 Hz), 3.89 (3H, s), 4.25-4.43 (2H, m), 4.45

-
o
[@
o
I

13.8 Hz), 6.15 (1H, s}, 6.61 (1H, d, J = 2.4
Hz), 7.00 (1H, dd, J = 2.4, 7.2 Hz), 7.15-7.26 (24, m),
10 7.28 (1H, d, J = 8.4 Hz), 7.34 (1H, dd, J = 2.4, 8.4 Hz),

7.85 (1H, s}, 7.88 (1H, s).

Example 92
-{1i-{2-{(3R,53})-7-chloro-5-{2,3-dimethoxyphenyl) -1-(3-
15 hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, 5~tetrahydro-4, 1-

benzoxazepin-3-yllethyl}l-1H-pyrazol-5-ylipropionic acid



3-(1-{2-[ (3R 5S)-7-chloro-5-(2,

3-di net hoxyphenyl ) - 1- ( 3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepin-3-yl]ethyl}-1H pyrazol -5-yl)-3- 15
hydr oxypr opi onic acid 5 Decenber 2006 225 O OH3

de o7 B RN R N G G sant HO Ho Heggmber 2006

According to a simlar manner to,that of Exanple 18,
the title conpound was obtained. 'H NVR (CDC13) 6:
0.62 (3/2H, s), 0.63 (3/2H, s) , 1.02 5 (3/2H, s),
1.03 (3/2H, s), 2.20-2.40 (1H, m, 2.21-2.43 (1H, m,
2.79-3.03 (2Ho m), 3.148 (1/2H, d, J = 12.0 Hz), 3.158

(1/2H, d, 1250 Hz), 3.31 (1/2H, d, J = 14.1 Hz),
3.35 (1/8H )d, S = 14.1 Hz), 3.50-3.63 (1H, m), 3.59
(3/2H, s) 80 (3/2H, s), 3.88 (3H, s), 3.91-4. 03
(1H, #4.51 10 (3H, m), 5.18-5.28 (1H, m), 6.09

| | .
(1/ 2H, % 19 1/ 2§, s).
N N e

According to a similar manner to that of Example 88
using 1-{2-[{3R,53)-7-chloro-5-(2, 3-dimethoxyphenyl) -1~ {3-
hydroxy-2,2-dimethyipropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
5 benzoxazepin-3-yllethyl}-1H-pyrazel-5-carboxylic acid
obtained in Example 50, the title compound was cbtained.
‘H-NMR (CDClsz) &: 0.63 (3H, s), 1.04 (3H, s), 2.20-
2.43 (2H, m)y, 2.6% (2H, t, J = 8.1 Hz), 2.87-2.98 (Z2H, m),
3.15 (1H, &, J = 12.3 Hz), 3.35 (1H, 4, J = 14.1 Hz), 3.60
10 (3H, s), 3.613 (l1H, 4, J = 12.3 Hz), 3.88 (1H, t, J = 6.3

Hz), 2.89 (3H, s), 4.20-4.30 (2H, m), 4.41 (1H, d, J = 14.

Hz), 5.97 (1H, d, J = 1.8 Hz), 6.13 {14, s}, 6.61 (1H, 4, J

= 2.1 Hz), 6.99 (1H, dd, J = 2.1, 7.8 Hz), 7.17-7.4C (5H,
m) .

15
Example 93
3-{1-{Z2-[ (3R, 58)~7-chlorc-5-{2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropy)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yllethyl}-1H-pyrazol-4-ylipropionic acid

5

1



6.139 (1/2H, s), 6.144 (1/sH, s), 6.61 (1H d, J = 1.8
Hz), 6.96-7.01 (1H, m, 7.15-7.40 (5H, m. Exanple 97
15

(2E)-3-(1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)

(3- hydr oxy- 2, 2- di net hyl propyl ) - 2 oxo- 1, 2, 3, 5- t et r aRymber 2006
o_

4, 1- benzoxazepi n-3-yl]ethyl }-1H pyr azol -4-yl)acrylic

acid 5 December 2006 226 O CH3 CH3 ci o H3C NN O 1

O H3C HO H Accordl ng to a simlar manner to that of
fect:i t| e corrpound was obt ai ned. 1H NWR

64 CQ43H s), 1.05 (3H, s), 2.29- 5 2.49

(2H, M, 3 C1H, d, J=12.3 Hz), 3.36 (1H, d, J =

13.5 tiz) 3, 6%(1H d, J =12.3 Hz), 3.62 (3H, s),

3.80 =54, 7.2 Hz), 3.90 (3H, s),
4,28-4. ni\_4f (1H, d, J = 13.5 Hz), 6.09
(1H, d, 3 9 FZ)\-~8 16 (1H s), 6.62 (1H d, J =
2.4 Hz)™ 7. 83 (IH, dd, J = 2.1, 7.2 10 Hz), 7.18-7.24

.4 Hz), 7.36 (1H dd, J =
7.57 (1H, d, J = 15.9
98 15

the title compound was cbtained.
‘H-NMR (CDCl;) &: 0.63 {(3H, s), 1.04 (3H, s), 2.23-
5 2.40 (2H, m), 2.50 (2H, ©, J = 7.2 Hz), 2.72 {(2H, t, T =
7.2 Hz), 3.15 (1H, 4, J = 11.7 Hz), 3.3% (1H, 4, J = 14.4
Hz}, 3.8607 (l1H, d, J = 11.7 Hz}y, 3.1 (3H, s), 3.72 {1H, t,

J 5.6 Hz), 3.90 {(3H, =), 4.18-4.37 (2H, m), 4.42 (1H, d,

J = 14.4 Hz), &.14 {(1H, s}, 6&.61 (1H, d, J = 2.1 Hz), 6.96-
10 7.03 (1H, m), 7.15-7.30 (5E, m}, 7.35 (lH, dd, J = 2.1, 8.7

Hz) .

Example 94
I-{2-[{3R,58)-1~-{3-acetoxy-2,2-dimethylpropyl)~7-chloro-5-
15 {2, 3-dimethoxyphenyl)-Z2-oxo0-1,2, 3, 5-tetrahydroe-4,1-

benzoxazepin-3-yl]ethyl}-iH-pyrazole-4-carboxylic acid



hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepin-3-yl)-1,3,4-thiadiazol -2-yljbutanoic
acid 5 Decenmber 2006 227 OCH3 CH3 C ON H3v I O
NFl1 CCN HO OOH According to a simlar manner to
that of Exanple 56, the title conpound was obtal

1H NVR (CDng) 6: 0.65 (3H, s), 1.05 (3H, s), Qﬁeaxmmrzmm
(2H, 5 quintet, J = 7.2 Hz), 2.493(2H, t, J =

J =7.2 H), 3.10-3.20 (1H,|n,

Hz), 3.16 (2H, t,
3.38 (1H, d, J = 13.8 Hz), 3.53 (1H, dd, J = 6.6,
15.3 Hz), 3.58-3.70 (2H, n), 3.62 (3H, s), 4.39 (1H
t, J =6.6 rza{ .45 (1H, d, J = 13.8 Hz), 6.20 (1H
s), 6.59 : "y = D FE) 6.99 (1H, dd, 10 J =
1.8, 8.1 gciz (1H, dd, J = 1.8, 8.2 Hz), 7.19
(1H, L1 Hz), 7 32 (1H, d, J = 8.4 Hz), 7.36
(1H, = 02 1, 8 4 Hz). Exanple 99 15
2-(2-{] , 5S) ) 0- 5- (2, 3-di net hoxyphenyl ) - 1- ( 3-
hydr oxy= \hy opyl ) - 2-oxo-1, 2, 3,5-tetrahydro-4
1- HC OH
O
0

According te a similar manner to that of Example 14,
the title compound was obtained.
'"H-NMR (CDC1l;) &: 0.85 (3H, s), 1.02 (3H, s), 2.03 (3H,
5 sy, 2.30-2.50 (Z2H, m), 3.52 (1lH, 4, J = 14.1 Hz), 3.62 (3H,
s), 3.72 (lH, d, J = 10.8 Hz}, 3.77 (14, dd, J = 5.4, 7.2
Hz), 3.86 {(1H, d, J = 10G.8 Hz), 3.%0 (3H, s), 4.25-4.43 (2H,
my, 4.56 (1H, 4, J = 14.1 Hz), 6.26 (1H, s), 6.64 (1H, d, J
= 2.7 Hz), 6.97-7.05 (1H, m), 7.17-7.25 (2H, m), 7.26 (1H,
10 d, J = 9.0 Hz), 7.33 (1H, 4dd, J = 2.7, 9.0 Hz), 7.86 (1H,

sy, 7.90 (1H, s).

Example 95
- {1-{2-[{3R,538)-7-chloro-5-{2,3~-dimethoxyphenyl) -1~ {3~
15 hydroxy-2,2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yllethyl}-1H-pyrazol-4-y1)-3~

hydroxypropionic acid



benzoxazepi n-3-yl ] net hyl }-1, 3-t hi adcl -5-yl ) - 3-

phenyl propionic acid 5 Decenber 2006 228 O CH oCH3

ci ol N~ ...... H3C ON H3C~- HO O OH (1)

Concentrated sulfuric acid (0.1 mM) was added to a

sol ution of

(2-{[ (3R, 5S) - 7- chl or 0- 5- ( 2, 3- di met hoxypheny| )- > December 2006
1- (3- hydroxy- 2, 2-di met hyl propyl ) »2; 0x0-1, 2, 3, 5-tetrahy
dro 5

4, 1- benzoxazepi n-3-yl ] methyl }-1, 3-thiazol -5-yl)acetic
acid (7.5 g, 13.0 nmol) obtained in Exanple 1 in

et hanol (75 njo.q,and the mxture was heated to reflux
for 24 hoy Wi t stirring. After standing to cool to
roomtenpe .'..e}%the m xture was concentrated under
reduced pre3sure and et hyl 40 acetate (400 m) was
added 3 oeS|due oflgani ¢ | ayer was washed

at ur, odorum car bonate sol ution,
turated sodi um chl ori de
solut|ch drle overN gnesi um sul fate and then
concentic d under reduced pressure. The resulting
resndugO was di ssolved in DM (70 m ). I mdazole
(1.06 g, 15.7 mmol) and

tert-buty e%&'ﬁ@& h}@} %%'g g;ﬂnm&e 4138 9y fRad o (gralnﬁe 18,

wer e add ere mxture was sfirre

the title compound was obtained.

12,

'H-NMR (CDCls) &: 0.63 (3H, s), 1.04 (3H, s), 2.28-

5 2.40 {(2H, m), 2.63-2.80 (2H, m), 3.15 (1H, d, J = 12.0 Hz},
3.35 (1H, d, J = 14.1 Hz), 3.55-3.62 (1H, m), 3.61 (3H, s},
3.76-32.82 (1H, m), 3.90 {(3H, s), 4.i9-4.44 (3H, m), 5.00-
5.09 (1H, m), €.13 (14, s), 6.62 (1H, d, J = 2.1 Hz), 6.98-
7.02 (1H, m), 7.19-7.22 {(6H, m).

10
Example 86
- (1-{2-[{3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethyipropyl)-2-oxo-1,2,3,5-tetrahydre-4,1-
benzoxazepin-3-yllethyl}-1H-pyrazol-5-yl) -3~

15 hydrozypropionic acid



hours. After water (50 m) was added, the reaction

sol ution was extracted with ethyl acetate (350 nml) and
the 20 organic | ayer was washed with water and an
aqueous 5 Decenber 2006 229 saturated sodium chloride
solution, dried over magnesium sulfate, and the% her 2006
concentrated under reduced pressure. The resulti H%mxnler
residue was purified by silica ge}scolum

chr omat ogr aphy [ devel opi ng sol vent: hexane- et hyl

acetate 5 (1:1)] to obtain ethyl

(2-f[ (3R 5S)-1-(3-{[tert-

butyl(d|nethyhiQ%Iyl]oxy} 2, 2-di met hyl propyl )-7-chloro

(2,3-dime yvph€hyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1-
benzoxazepiiy- 3-yl ] net hyl }-1, 3-t hi azol -5-yl )acetate
(7.9%0 174 .nnDI 85% as pal e yell ow

noncrys i ne wder, 10 1H-NWR (CDCl1,) 6: 0.09 (3H,
s), 0.14 N96‘(3H s), 0.98 (9H, s), 1.10

(3H, ).l N3 = 6.9 Hz), 3.29 (1H d, J =

99HzC 4(IH J=09.9 H), 3.55 (1H dd, J =
7.2, 15°0 , 3.679°(4H dd, J - 6.0, 15.0 Hz), 3.72
(3H sY° 3. 78 (1H d_/J = 13.8 Hz), 3.89 (2H, s), 3.99
15 (3H, s), 4.30 (4 g4 J = 6.9 Hz), 4.43 (1H, dd, J

= 6.0, 7.2 Hz), 4.50 (1H, d, J = 13.8 Hz), 6.38 (1H,

s), 6.65- @cg%&dﬂﬁuitowh’s?mgﬂmg%ﬁmn@g td th£t4ﬁf@x% le 18,
Hz), 7.20-7.31 (2ZH, , 7.36-7.40 (2H, n), E

(1H, k. t(2)e Léctrd@aoulmmbw;;gr@mlhwdsl I yl am de (0 63 i,

0.7 mol) 20 was added dropwi se to a solution of

ethyl (2-t{(8R 58pels; 5: 0.62 (3/2KE, s}, 0.63 (3/2H, s}, 1.02
(3-{[tert-butyl (di nethyl)silyl]oxy}-2,2-dinethyl propyl

9-7- (3/2H, sy, 1.03 (3/2H, s), 2.20-2.40 (1H, m), 2.21-2.43 (1H,
chl or o-5- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-t et rahydr

o- m), 2.79-3.03 (2H, m}, 3.148 (1/2H, d, J = 12.0 Hz), 3.158

(1/2H, d, J 12.0 Hz), 3.31 (1/2H, 4, J = 14.1 Hz}, 3.35

fl

(1/2H, d, J 14.1 Hz), 3.50-3.63 {(1H, m), 3.52 (3/2H, s),
3.60 (3/2H4, s), 3.88 (3H, s), 3.91-4.03 (1H, m), 4.20-4.51
10 (38, m}, 5.18-5.28 (lH, m), 6.0% (1/2H, s), 6.11 (1/2H, s},
6.139 (1/2H, s), 6.144 (1/sH, s}, 6.61 (1H, d, J = 1.8 Hz},

6.96-7.01 (1H, m), 7.15-7.40 (SH, m).

Example 97
15 (2B} -3-{1-{2-[{(3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-
{(3-hydroxy-2,2-dimethylpropyl) -2-oxo-1,2,3, 5-tetrahydro-

4,1l-benzcxazepin-3-vl]lethyl}-1lH-pyrazol-4-yljacrylic acid



4, 1- benzoxazepi n-3-yl ] met hyl }-1, 3-thi azol -5-yl ) acetate
(0.5 g, 0.70 mmtl) obtained in Exanple 99-(1) in THE
(5 mM) at 25 78C under nitrogen atnosphere. After
stirring at the sane 5 Decenber 2006 230 tenperature
for 1 hour, benzyl bromde (0.08 m, 0.7 nmol)

added dropwi se thereto and the m xture was stirr§§§%aner2006

- 50C for 5 hours. After an aquepus saturated amoni um
chloride solution (3 mM) was added, the m xture was 5
extracted wth ethyl acetate (60 m), and the organic
| ayer was washed with an aqueous saturated sodi um

chl ori de solublon dri ed over magnesi um sul fate and
then concentpat€ld: under reduced pressure. The

resul ting duecH,was purified by silica gel colum
chr omat ogr's 00 [developing sol vent: hexane- et hyl
acetate (4:1473:27)] to obtain ethyl

2- (24 >S9Ol - (3- {[tert-

butyl (d hyl ) iyl ] :

2-di nett ) - —ghl O 0-5-

(2, 3- dlﬁgtho yphenyl ) - -1,2,3,5-tetrahydro-4, 1-
benzox “3-yl ] methyl }- X 3,fhi azol -5-yl)-3 15
phenyl pfopi onate (0.33 g, 0.41 mml, 59% as a

color! ¢85 oil. 'H NWR (CDC139H6: -0.11 (3H, s), -0.02
(3H, s), 0.8 (3H s), 0.88 (9H, s), 1.00 (3H, s),

1.15 (3/2£$c5rdr%g tg g sfﬂ)laflm%ﬁné§/g$itﬂat‘%f‘E@a% le 186,
Hz), 3.05 (1/2H dd, J = 4.8, 20 6.9 H), 0 (1/

dd, In5 di8ic G:RpHa)a B:1%dHnd, J = 9. 6 HE) 3 24
(1H d, J = 9.6 Fz), 3.32 (1/2H dd, J = 3.3, 8.4

Hz) , 3-371§1W@P|c§@1 1Jo= 3.81 8H Hz), 13044({dHs)dd2 . 3o

5 2.49 (2H, m), 3.15 (1H, 4, J = 12.3 Hz), 3.36 (1H, d, J

13.5 Hz), 3.61 (lH, 4, J = 12.3 Hz}, 3.62 (3H, s), 3.80

dd, 3 = 5.4, 7.2 Hz), 2.90 (3H, s), 4.28-4.40 (ZH, m), 4.

(iH, &, J = 13.5 Hz), 6.09 (38, d, J = 15.9 Hz), 6.16 (1H,

s), 6.62 (lH, 4, J = 2.4 Hz), 7.03 (1H, dd, T = 2.1, 7.2

10 Hz), 7.18-7.24 (2#, m), 7.29 {1H, d, J = 8.4 Hz}, 7.36 (1H,

dd, J = 2.4, 8.4 Hz), 7.55 (1H, s), 7.57 (l1H, d, J = 15.

Hz), 7.62 (lH, s).

Example 98
15 4-{5-{[(3R,53)-7-chlcro-5-(2, 3-dimethoxyphenyl-1-(3-
hydroxy-2,2-dimethylpropyl) -2~oxo~1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-y1l)-1,3,4-thiadiazol-2Z-yllbutancic acid



.5, 15.0 Hz), 3.53 (1H, dd, J = 5.7, 15.0 Hz), 3.62
, s), 3.68 (1H, d, J = 14.1 Hz), 3.89 (3H, s),
-4.16 (3H, 25 m, 4.25-4.34 (1H, m, 4.41 (1H, d,
14.1 Hz), 6.28 (1H, 5 Decenber 2006 231 s), 6.57
s), 6.92-7.00 (1H, m, 7.08-7.33 (9H, m,
s). (3) A boron trifluoride diethyl ether cosnléFcemberzoo(
, 1.22 mmol) was added giropwi se to a sol ution
thyl 2-(2- 5
(3R 59)-1- CB{[tert-butyl(dinethyl)silyl]oxy}-2,2
nethylpropyl) 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo

w
Tl OI\I

T ThoR R
DR
o))
3

O

1,2,3,5-t¢ .hyd@p 4, 1- benzoxazepi n- 3-yl ] nethyl } -1, 3-
t hi azol -5 -3rphenylprop|onate (0.33 g, 0.41 nnDI)
obt ai ned in\Exanple 99-(2) in acetonitrile (5 nl).
ng at the sane tenperature for 1.5

S q

) was added thereto and the m xture
et ed-4u bﬁﬁethyl acetate (60 m). The organic
| ayer was shead an aqueous saturated sodi um
chloriqggzgﬁution Ndriled over magnesium sulfate, and
then c@peentrated under~reduced 15 pressure. The
resulting residue was puyified by silica gel colum
chr omat ogr aphy [ devel opfngPHsol vent: hexane- et hyl
acetate (1:1-2:3)] to obtain ethyl
2'(2'{[(3§héﬁgdithﬁboéosimilar manner to that of Example 56,
5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl pr opy
[)-2+he title compound was obtained.
oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n-3-yl ] net hyl }-1
, 3 20 t hitazbir- 5<pb) 5)3-phénygEpropi onat el (O 24Hg, s0, 35.15 (2H,
mol , 85% as col orl ess noncr stal i ne powder. 1H NWR
%cumwngto%ﬁ(ﬁﬁﬂé { tg)J 1.16 (B, 3-16 (2H, L,

J = .2 Hz), 3.10-3.20 (1H, m), 3.38 (lH, d, J = 13.8 Hz)},

3.53 (1H, dd, J = 6.6, 15.3 Hz), 3.58-3.70 (2H, m), 3.62

(3H, s), 4.39 (lH, £, & = 6.6 Hz), 4.45 (1H, d, J = 13.8

Hz), 6.20 (1H, s), 6.59 {(1H, d, J = 2.1 Hz), 6.99 (1H, dd,
10 J=1.8, 8.1 Hz), 7.12 (1H, dd, J = 1.8, 8.2 Hz), 7.19 (1H,
t, J = 8.1 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J =

2.1, 8.4 Hz).

Example 99

15 2=(2-{[{3R,53)-7-chloro-5-{Z,3-dimethoxyphenyl) -1-(3~
hydroxy-2,2-dimethylpropyl!-2-oxo-1,2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-yli]lmethyl}-1,3-thiadcl-5-y1)-3-

phenyvlpreopionic acid



, J =7.2 H), 3.00-3.21 (2H, m, 3.29-3.50 (3H, m,

.55 (1H, dd, J = 5.7, 15.3 Hz), 3.59-3.70 (1H, m,

.62 (3H, a), 25 3.89 (3H, a), 4.00-4.21 (4H, m,

.27-4.39 (1H, m, 4.49 5 Decenber 2006 232 (1H, d, J

14. 4 Hz), 6.20 (1H, s), 6.57 (1H, d, J =

.94-7.01 (1H, m) , 7.03-7.35 (9H, n) , 7.37 (1H|§Z©?éembef2006
(4) A mxture of ethyl 2-(2-([(3R$S)-7-chloro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

o- 5

1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl]nmethyl }-1, 3

Ol hwWwwW™

t hi azol - | ) ”3cphenyl propionate (0.2 g, 0.29 nmol)
obt ai ned {n7 amﬂle 99-(3), a 1IN aqueous sodi um
hydr oxi de af1don (1 m) and ethanol (5 m) was

stirred at Noom tenperature for 1 hour. The m xture

was edowi t h 1IN 10 aqueous hydrochloric acid
(2.3 m} d then extracted with ethyl acetate (35
m). organi c ger was washed with an aqueous

sat ur atwg di umnchlior | ution, dried over
nagneshy%7§8lfate ‘ toncent rat ed under reduced
pressurg-to obtain 2-# 3R, 5S)-7-chloro-5-(2,3 15

off
di met hoxyphenyl ) - 1- (%-hydroxy 2, 2-di net hyl propyl ) - 2- ox

n entrate sulfuric .acid

) 1
1,2, 3, 5- t((et)raO ro-4, genzoxazepln 3- yI]nEth

th|a%%hu§1¥ﬁ)o§ @ﬁgqybﬁr9§59ﬂuéhﬁﬂyo 5CQ219 &hmé%dg%yphenyl)
mmol, quant.) as a col orl ess noncrystal[ine powder.

" H NWVR (GCREdB) < P2 @—@4m€8h§lé@@pﬁh(l@ -6362H, 2 8),5-LB%anydro-
20(3/2H s), 3.06 (1H, dd, J ="' 7.5, 13.8 Hz), 3.18

f1H, 4d,1-Benzod2zdp iz y3.ﬁ€t&ﬁ}4 1d,3-hxaddi75Hz)lacetic acid
3.30-3.63 (3H, n), 3.61 (3H, s), 3.63 (1H, d, J =

12.0 (Fz}p, 93. BY.  3#2H,) sprained in Example 1 in ethanol (75 ml)

as added to a
1151

and the mixture was heated to reflux for 24 hours with
stirring. After standing to cool te room temperature, the
mixture was concentrated under reduced pressure and ethyl
i0 acetate (400 ml) was added to the residue. The organic
laver was washed with an agqueous saturated sodium carbonate
solution, water and an aqueous saturated sodium chloride
solution, dried over magnesium sulfate and then
concentrataed under reduced pressure. The resulting residus
15 was dissolved in DMF {70 ml!}. Imidazole (1.06 g, 15.7
mmol) and tert-butyldimethylchlorosilane (2.36 g, 15.7
mmol) were added thereto and the mixture was stirred for 14
hours. After water (50 ml) was added, the reaction
solution was extracted with ethyl acetate (350 ml)} and the

20 organic layer was washed with water and an agueous



3.88 (3/2H, s), 4.05-4.17 (1H, m), 4.27-4.37 (1H m,
4.46 (1H, d, J = 14.7 Hz), 6.19 (1H s), 6.55-6.60
(1H, m), 25 6.92-7.00 (1H n), 7.05-7.41 (IOH, nm). 5

Decenber 2006 233 Exanple 100

(2-{[ (3R 5S)-1-(3-acetoxy-2, 2-di met hyl propyl ) -7- or o
-5- (2, 3-di et hoxyphenyl ) - 2- oxo- 1, 2, 3, tetrahydﬁgbﬁ“ﬁpm”2006
5 benzoxazepin-3-y1]nethyl}-l,s-ﬁgéazol 5-yl)acetic

acid OCH3 CH3 C OHCNN 3vlI H3GQQ OO0 ™H

O-CH According to a simlar manner to that of Exanple

14, the title conmpound was obtai ned. 1H NMR (CDC13)

6: 0s8buf3thd s9gdiluD2h(3Hjds)s012:t02n( 3HriedOo®)y magnesium
3.39-3.62 (3H m, 3.61 (3H, s), 3.73 (1H, d, J = 10.8
FE),53i82t¢2HwM$ﬁﬁe3_SEHQQmﬁrqﬁed]undga_8eég¢gd3x&$3ure. The
(3H, s), 4.33 (1H, t, J =6.9 Hz), 4.56 (1H, d, J =

13. g rREpltBn@oreqitMe gps guggﬁxqg4bydsiji§azgqlp@glumn

6.96 (1H dd J =33 6 Hz), 7.10-7.20 (2H, ,
7. 26SNIQBA QP ARRY | df?va#oreaw %‘51"@1“‘35 ER&HPI& g  dcetate
5 {1:1}] to obtain ethyl {2-{[{3R,53)-1-(3-{[tert-

putyl {dimethyl)silyl]oxy}-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenvyl)-2-oxe~1,2, 3, 5~tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5-yl)acetate (7.97 g,
11.1 mmcl, 85%) as pales vyvellow noncrystalline powder.

10 '"H-NMR (CDC1l,) &: 0.09 (3H, s), 0.11 (3H, s), 0.96 (3H,

s), 0.98 (9H, sy, 1.10 (3H, s}, 1.39 (3H, t, J = 6.% Hzj,

[

3.29 (14, d, J = ©.9 Hz), 3.34 (1H, 4, J = 9.9 Hz), 3.5
(1H, dd, 0 = 7.2, 15.0 Hz), 3.67 {lH, dd, J = 6.0, 15.0 Hz},
3.72 (34, s), 3.78 (1H, d, J = 13.8 Hz}, 3.8% (2H, s), 3.29
15 (38, s), 4.30 (2H, g, J = 6.9 Hz}, 4.43 (1H, dd, J = 6.0,

7.2 Hz), 4.5C {(1H, d, J

13.8 Hz), 6.38 (lH, s), 6.8&5-6.68
{1H, m), 7.07 {1H, dd, J = 2.4, 6.9 Hz}, 7.20-7.31 (2H, m),
7.36-7.40 (2H, mwm), 7.52-7.54 (1H, m).

{Z) Lithium bistrimethylsilylamide (G.632 ml, 0.7 mmol)
20 was added dropwise to a solubtion of ethyl (Z2-{[{(3R,58}-1-
{(3-{{tert-butyl (dimethyl)silylloxy}-2,2-dimethylpropyl)-7-
chloro-5-(2,3~-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5-yl)acetate (0.5
g, 0.70 mmel) obtained in Example 99-(1) in THF (5 ml)} at -

Z5 78°C under nitrogen atmosphere. After stirring at the same



(2- ([ (3R 5S) - 7- chl or o- 5- ( 2, 3- di met hoxyphenyl ) - 1- ( 3- hyd
roxy- 2,
2- di met hyl propyl ) -2-o0xo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 3-thi azol -5-yl)acetic acid
5 Decenber 2006 234 calciumsalt OCH, /CH, CISa[ﬁecemberzo%
Ca2f CH ~ON CH3 HOp O2 According to a sim|
manner to that of Example 27, theytitle conpound was
obtained. 5 1H NWR (CDC13) 6: 0.61 (3H, s) 0.87 (3H,
s), 3.04- 3.30 (3H, n), 3.40-3.65 (7H, n), 3.84 (3H,
s), 4.23-4.50 (2H, n), 6.13 (1H s), 6.55 (1H s),
6. 93 tehberdiude <& 1 hbz), Fe9:7 1:3BmiBH, (0)08 T, 0.7 mmol)
Exanpl e 102
(22) v2s( 24¢¢d 3R, @B)isE- chkoros 5ar( 1Bediet hox yyprrepdifred at -
- (3- hydroxy- 2,
2- di et hyfqr dpyloyr2- oxbttls 2 8, Bquetrahyaro-atell ammonium
benzoxazepi n-3-yl ] methyl } -1, 3-thi azol - 5-yl ) - 3- phenyl ac
ryl i ehlggige SSCB)éttéﬁﬁer(%Zm)B wanRndcd e thy pixteHy Vs
5 extracted with ethyl acetate {60 ml), and the organic layer
was washed with an agqueous saturated sodium chloride
soluticon, dried over magnesium sulfate and then
concentrated under reduced pressure. The resulting residue
was purified by =zilica gel column chromatography
10 [developing solvent: hexane-ethyl acetate (4:1-73:27)] to
obtain ethyl 2-{2-{[(3R,58)-1-(3-([tert-
butyl (dimethyl)silylloxy}-2,2-dimethylpropyl}-7-chloro-5-
{2,3-dimethoxyphenyl) -2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}i-1,3-thiazol-5-y1}-3-
15 phenylpropionate (0.33 g, 0.41 mmol, 59%) as a ceclorless
oil.
'H-NMR (CDCls) 8: -0.11 {3H, s), -0.02 (3H, s}, 0.85
(3H, sy, 0.88 (2H, s), 1.C0 (3H, s), 1.15 (3/2H, t, J = 6.9
Hz), 1.16 (3/2H, t, 0 = €¢.9 Hz), 3.05 (1/2H, dd, J = £.8,
20 6.9 Hzy, 3.10 (1/2H, dd, J = 4.8, 6.9 Hz), 3.1% (1H, d, J =
9.6 Hz), 3.24 (1H, 4, J = 9.6 Hz), 3.322 (1/2H, dd, J = 3.3,
8.4 Hz}, 2.37 (1/2H, dd, J = 3.3, 8.4 Hz), 3.44 (1H, dd, J
= 7.5, 15.0 Hz), 3.53 {14, dd, J = 5.7, 15.0 Hz), 3.62 (3H,
s, 3.68 (1H, d, J = 14.1 Hz), 3.8% (3H, s), 4.0Z-4.16 (3H,

25 mj, 4.25-4.34 (1, m), 4.41 (1H, 4, J = 14.1 Hz), 6.28 (1H,



C O H3CXJJ ON / H3CJI N gz HO O (1) Lithium
bistrinmethylsilylamde (1.33 m, 1.46 mmol) was added
dropwi se to a solution of ethyl (2-

1] (3R 5S)-1-(3-{[tert-butyl (dinmethyl)silyl]oxy}-2,2- 5

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) -2-0x0
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|]nethyl}-l,%wnmer2006
thiazol -5-yl)acetate (1.0 g, 1.3%ymol) obtained in

Exanple 99-(1) in THE (10 m) at -78C under nitrogen

at nosphere. After stirring at the sanme tenperature

for 1 hour, 10 benzal dehyde (0.15 g, 1.39 nmmol) was

added) dropsw selH,henet 0. oand. dthe 1M, Xy €7 Was-B.t33r red, at) ,
-20C for 5 hours. After an aqueous saturated anmoni um
chlofideée so.utdion (5 mM) was added, the m xture was
extracted with ethyl acetate (120 m ) and the organic

| ayer was3waskedon thidhuagubous e18ysaturat edrgddiut . 16 ml,
chl oride solution, dried over magnesi um sul fate and
thenlc%%égﬁﬂraﬂ@é gAded ?@ﬂﬂ@éﬁ’ﬁpe§sﬁ?%“tqﬁb0f ethyl 2-(2-

resulting resi ue was puri ed by silica colunn
Chr it Sgr Sy Tide o 851 TG S01 VTS PHekanas Bty 2

L8 TSR U -

bUtyh(g §ngpgg ah&&'kofyi bé&%é%ag% ¥L§[§¥¥%é%hy1§h5059
(2 3&Qi§§5ﬁ§%§ﬂhe@¥b%eg fB%%ﬁho%a%e {be§§Q¥yq{Q14m$ol)

benzoxazepi n 3-thiazol 3- hydr oxy-

3- pBEBé/iI{ECPQJnO@%EL%piQ Q@—QB Qn2§cm}11t‘2ﬂ@ @Sm@). After
col orl ess

10 stirring at ths same temperature for 1.5 hours, water (2

on

ml} was added thereto and the mixture was extracted with
ethyl acetate (60 ml). The organic layver was washed with
an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced

15 pressure. The resulting residue was puritied by silica gel
column chromatography [developing solvent: hexane-ethyl
acetate (1:1-2:3)] to obtain ethyl 2-{2-{[(3R,53)-7-chloro-
5-12,3-dimethoxyphenyl) -1-(3-hydroxy-2, 2~-dimethyipropyl)-2Z-

oxc~1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yi|methyl}-1, 3-

i)

20 thiazcl-5-yl)-3-phenylpropicnate (0.24 g, 0.35 mmol, 85%)

as colorless noncrystalline powder.

'H-NMR (CDCls) &: 0.65 (3H, s}, 1.06 (3H, s), 1.16 (3H,
t, J = 7.2 Hz), 3.00-3.21 (2H, m), 3.29-3.50 ({(3H, m), 3.55
(lH, dd, J = 5.7, 15.3 Hz), 3.59-3.70 (1H, m), 3.62 (3H, s),

25

o8]

.89 (3H, s), 4.00-4.21 (4H, m), 4.27-4.39 {(1H, m}, 4.49



5o0l. 1IHNW (CDC13) 3: -0.11 (3H, s), -0.02 (3H, s)

, 0.80- 1.35 (9H, m, 0.87 (9H, s), 2.90-3.28 (3H, m,

3.30-3.74 (6H, m, 3.88 (3H, s), 4.00-4.43 (4H, m,

5.03-5.12 (1/2H, n), 5.17 (1/2H, m, 6.25 (1/2H, s),

6.27 (1/2H, s), 6.56 10 (1H, br), 6.90-7.40 (11 :

(2) Triethylamne (0.06 m, 0.43 mml) and "3 p&einber 2006
nmet hanesul fonyl chloride (0.03 nb3>0.43 nmol) were

added to a solution of ethyl

2-(2-{[ (3R 53)-1-(3-{[tert-

butyl (di met hyl )silyl]oxy}-2,2-di nmethyl propyl)-7-chloro

-5 1514, 4, J = 14.4 Hz), 6.20 (1H, s), €.57 (1H, d, J = 1.5
(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzdixazepi d-3L 317 ndthyl} - 17 323-hi -a%ol (28~ yi) » 31 hydr @iy - s) -

3- phenyl propionate (0.22 g, 0.27 nmol ) obtained in
Exanpl e 162-F 1mistmrPHEL(S-hY) Amder! li{e8+ edbt { g loro-5-(2, 3~

After stirring at the sanme tenperature for_1.5 hours,
DBU (068" YL 53120 "ol Y S WisY wdded i b Re ierer 6%~
nd th i xture was, stirred for 2 hours._ After er

5ty Pnds® i e i GRRT IO R oY bt S ady da

with_et acetat the orgapic,.| S

mashégga%%% gﬁggr%%%%ggghgao 6%E“Q%é?u?a éd0§%%?%%¥ﬁ

chl oni,dg: 504 Ut GRandiniedooyel nRgREeSUELED SUAL @wdroxide
and then concentrated under reduced pressure. The g

Decerbelt 20061 3374 nesULthAg-T es die was Puifdedb¥oon
silica gel colum chromatography [devel opi ng sol vent:

hexanenpthytuacetat @ h6ayY. 33rids hixt@=0bbail s eliviled with 1N
(22)-2-(2-{[ (3R 59)-1-(3-

14 [ t entyubuty| ehmetiyllisi kyld oxyls 2,12- dirret iyt propylcre@ with
ethyl acetate (35 ml). The organic laver was washed with
an aquecus saturated sodium chloride sclution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain Z-(2-{[(3R,58}-7-chloro-5-(2, 3~

15 dimethoxyphenyl)-1-{(3-hydroxy-2,2-dimethylpropyl)-2-oxc-
1,2,3,5%-tetrahydro-4,1-benzoxazepin-3-yl]methyl}-1, 3~
thiazol-5-yl)-3-phenylpropionic acid (G.19 g, 0.29 mmol,
quant.) as a colorless noncrystalline powder.

'H-NMR (CDCls) &: 0.64 (3H, s), 1.04 {(3/2H, s), 1.05

20 (3/2H, &), 3.06 {1H, dd, J = 7.5, 13.8 Hz}, 3.18 (1H, d, J

= 12.0 Hz), 2.37 (1H, d, J

14.7 Hz), 3.30-3.63 (3H, m),
3.61 (3H, s), 3.63 {1H, d, 7 = 12.0 Hz)}, 3.87 (3/2H, s),
3.88 {(3/2H, s}, 4.05-4.17 (1H, m), 4.27-4.37 (1H, m), 4.46
(1, d, J = 14.7 Hz), 6.1% ({1H, s), 6.55-¢.60 (1H, m},

25 6.92-7.00 (1H, m), 7.05-7.41 (10H, m}.



5

chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

o- 4, 1-benzoxazepin-3-yl]methyl}-1, 3-thiazol-5-yl)-3-
phenyl acrylate (0.09 g, 0.12 nmol, 449 as colorless
noncrystal line powder. 1H NVR (CDCl 3) 6: -0.10 (

s), -0.01 (3H s), 0.85 10 (3H, s), 0.88 (9H, s)%%ecemberm%
1.00 (3H, s), 1.33 (3H, t, J = 7,2y Hz), 3.20 (1H, d,

J =9.9 H), 3.24 (1H, d, J = 9.9 Hz), 3.50-3.59 (2H,

m, 3.62 (3H, s), 3.69 (1H, d, J = 13.8 Hz), 3.88

(3H, s), 4.20-4.35 (3H, m, 4.42 (1H, d, J = 13.8 Hz),
6.29 (1H, s), 6.57 (1H, s), 6.95 (1H, dd, J = 2.4, 7.5
Hz), 15 6.99-7.11 (2H, m, 7.14-7.37 (4H m), 7.44

(1H, Exppp¥e9B00 (1H, s). (3) A boron trifluoride

di ethyl ether conplex (22 1, 0.18 mmol) was added

dr opvi“sé [ 6Ra>Biol ut{iBoncet ot il 2 (P ApLthylpropyl) -7-chloro-5-
2-(2- E[SBR ES) - 1- ( 3- {[tert butyl(dlnethyI)S|I I]oxy} 2

2 20 dimethoxyphenvyl)-Z-oxc-1,2,3,5-tetrahycro-4,1-
dlneth | propyl )-7-chloro-5-(2, 3-di met hoxyphenyl ) - 2- oxo
e%zgxaggggn yl]methyl§— -thiazol- gpyl gégtlc acid

1 2,3, 5-tetrahydro-4, 1- benzoxazepi n-3-yl ] met hyl }- 1, 3-
t hi azol - 5-y S‘ﬁhenylacrylate (0.09 g, 0.12 mmol)
obt ai ned aftpl e 102-(2) in acetonitrile (5 m)

under i ce-T% g. After stirring at the sane
tenperature 1.5 hours, water 25 (2 m) was added
theretojang the m xture was extracted with 5 Decenber
2006 28 thxg Eﬁ;ate (60 mM). The organic |ayer was
washed m%th N-Q , agueous saturated sodi um chl ori de

sol uti o i ed magnesi um sul fate, and then

concenﬁﬁé ed under reduced pressure. The resulting
reS|dgizmas di ssol ved”i rPHet hano

0
CH,

According to a similar manner to that of Example 14,
the title compound was obtained.
'"H-NMR (CDC1ls) &: 0.95 (3H, s), 1.02 (3H, s), 2.02 (3H,
10 s5), 3.3%-3.62 (3H, m), 3.61 {(3H, s), 3.73 (1H, 4, J = 10.8
Hz}, 3.82 (2H, s), 3.85 (lH, d, J = 10.8 Hz), 3.88 (3H, =),
4.33 (1H, &, J = 6.9 Hz), 4.56 {(1H, d, J = 13.8 Hz), 6.30
(1H, =), 6.59 {1H, d, § = 2.4 Hz}, 6.% {(iH, dd, J = 3.3,
6.6 Hz), 7.10-7.20 {(2H, m), 7.26~7.34 (2H, m), 7.47 (1H, s}.
i5
Example 101
{(2-{[(3R,58)-7-chlorc-5-1{2,3-dimethoxyphenyl)-1-{3~-hydroxy-
2,2—dimethy1propyl)42—oxo—1,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yl]lmsthyl}-1, 3-thiazol~5-yl)acetic acid



5 (3

m) was
tenperature for

m ), a I N aqueous sodi um hydroxi de solution (0.6
added, and the m xture was stirred at room

5 hours. The reaction sol ution was

acidified with 1IN aqueous hydrochloric acid (1 m)

and then extracted with
organi c | ayer was washed with 10 an aqueous satu
sodi um chl ori de sol uti on,
sul fat e,

ethyl acetate (35 nl).

-rgglﬁgc&mber 2006
dried eygr magnesium

and then concentrated under reduced pressure

to obtain (22)-2-(2-{[(3R 5S)-7-chloro-5-(2, 3-
di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

o_

calcium salt

1,2,3,5-tetrahydro-4,1-benzoxazepi n-3-yl]nmethyl)-1,3

15 thirazol -5-yl )5 3-phenylacrylic acid (0.07 g, 0.11

mol |, 85% _as¢pal€?yell ow noncrystalline powder.

1H NWMR (CD 6: Br65 (3H, s), 1.06 (3H s), 3.18

(1H, | d, J 12. ® Hz), 3.39 (1H d, J = 14.4 Hz),

3.537{3.69 (3 m, 3.61 (3H,|s), 3.87 (3H, s), 4.37

(1H, | & 5%, 7.2 20 Hz), {449 (1H d, J = 14.4
Hz), |6. s)y»6.58 (11J, |d, J = 1.8 Hz),

6.9077.0 L4, ,?yﬁg2-7.10 (2H, m, 7.17- 7.40 (7H
n, 7. 51#5 's) No8,{06 s). Exanple 103 25

(2R) 4 (2- , 5S) - 7- -5-(2, 3-di net hoxyphenyl ) - 1-(

3 5 Dece r 2006 239

hydr oxy+2;72- di met hyl pr ogyT )©249x0-1, 2, 3, 5-tetrahydro-4
1-

benzoxaz e 3rivld é&)@t Bykimis3- thirgzel +5- yhd« hydr@xwbas 27,

etic

10

acid O CH3

the title compound was obtained.

'H-NMR (CDCls) &: 0.61 {(3H, s}, 0.87 (3H, s), 3.04-
3.30 (34, m), 3.40-3.65 (7H, m), 3.84 (3H, s}, 4.23-4.50
(2B, m), 6.13 (1H, s), 6.55 (1H, s), 6.93 (1H, 4, J = 8.1
Hz), 7.09-7.38 (5H, m).

Example 102

(22)-2-{2-{[{3R,58)-7-chlorc-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,Z2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxzazepin-3-yllmethyl}-1,3-thiazol-5-y1)-3-phenylacrylic

acid



1/ /CH3C 0S ZONNOCH H] H3C HOO OH 5
According to a simlar manner to that of Exanple 99,
the title conmpound was obtai ned. 1H NVR (CDC13) 8:
0.64 (3H, s), 1.03 (3H, s) , 3.20 (1H, d, J = 12.3
Hz), 3.38 (1H d, J = 14.1 Hz), 3.48 (1H, dd, J _=
6.6, 15.3 Hz), 3.53-3.67 (2H, m), 3.60 (3H, s), 3.Lggember2006
(3H, 10 s), 4.30-4.40 (1H, m, 4,44 (1H d, J = 14.1
Hz), 5.33 (1H, s), 6.18 (1H, s), 6.59 (1H, d, J = 1.8
Hz), 6.97 (1H, dd, J = 1.8, 7.8 Hz), 7.09-7.21 (2H
m, 7.26-7.40 (2H, m, 7.66 (1H, s). 15 Exanple 104
3-(2-{[ (3R 59) i7-chl oro-5-(2, 3-di met hoxyphenyl) - 1- (3-
hydr oxy- 2, a metHy| propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydro- 4

, 1- benzo pi N-@+,yl ] methyl }-1, 3-thi azol -4-yl)-3-
met hyl but ahgyC "&cid 5 Decenber 2006 240 OCH, 1/ CH
Cl OON

Cl

0]
ON// Y
Fo) OH

(1) Lithium bistrimethylsilylamide (1.33 mi, 1.46
mmel) was added dropwise to a solution of ethyl (2-
{[{3R,551-1-(3-{[tert-butyl (dimethyl)silyl]loxy}-2,2-

5 dimethyipreopyl)-7-chloroc-5-(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyi}-1, 3-
thiazeol-5-yljacetate (1.0 g, 1.39 mmol) obtained in Example
989-(1) in THF (10 ml) at -78°C under nitrogen atmosphere.

After stirring at the same temperature for 1 hour,

10 kbenzaldehyde (0.1> g, 1.3% mmcl} was added dropwise thereto

and the mixture was stirred at -20°C for 5 hours. After an
aquecus saturated ammcnium chleride soluticon (5 ml) was
added, the mixture was extracted with ethyl acetate (120

ml) and the organic layer was washed with an aqueous

15 saturated scdium chloride solution, dried over magnesium

sulfate and then concentrated under reduced pressure. The
resulting residue was purified by silica gel column
chromatography [developing sclvent: hexane-ethyl acetate

{(73:27-62:38) to obtain ethyl Z-(2-{[(3R,53)~-1-(3-{[tert-



C INS H> HOFi 3C H3C O OH According to a simlar
manner to that of Exanple 16, the title conpound was
obtai ned. 'H NVR (CDC13) 6: 0.65 (3H, s), 1.05 (3H,
s), 1.39 (3H, 5s), 1.41 (3H, s), 2.71 (2H, s),
3.10-3.21 (1H, brs), 3.43 (1H d, J = 14.4 Hz), 51
(1H, dd, J = 6.3, 15.6 Hz), 3.59-3.71 (2H, n), §.3t%“fember2006
(3H, s), 3.89 (3H, s), 4.32 (1H24 J = 6.3 Hz), 4.46
(1H, d, J =14.4 Hz), 6.21 (1H, s), 6.60 (1H, d, J =
1.8 Hz), 6.92 (1H, s), 6.99 (1H, dd, J = 2.7, 10 7.5
Hz), 7.10-7.20 (2H, m), 7.35-7.45 (2H, n). Exanple
105 bRt R¢fi(r3RGS) s71¢hl @ro-5-(@2dinethylpropyl) ~7-chloro-5-
3-di net hoxyphenyl ) - 1- ( 3-
hydr 6Ry3 21 2raditmetybbpy bpyd Yox2-x% 6~ 3, 27 BeGratetdrahyidio- 4
,1- 15 | |
benzBgazept FREBY BT &t e thyl 13-t Ri-&Pepz 8l yIjWldeti-&vaErdy —3-
5 Decenber 2006 241 OCF~ 1/ ' CH C_OOH g N
H3~ Eﬁgpy;%ﬁgplonate (0.23 g, 0.28 mmol, 20%) as a colorless
5 oll.

'H-NMR (CDCls) &: -0.11 (3H, s), -0.02 (3H, s), 0.80-

1.35 (9H, m), 0.87 (%H, s}, 2.90-3.28 (3H, m), 3.30-3.74

{6H, m), 3.88 (3H, s), 4.00-4.43 (4H, m), 5.03-5.12 (1/ZH,

m), 5.17 (1/2H, m), ©.25 (L/2H, s}, 6.27 (1/2H, s}, €.56
10 {1H, bry, ©6.%0-7.40 (11H, m).

(2} Triethylamine (0.06 ml, 0.43 mmol) and
methanesulfonyl chioride (0.03 mi, .43 mmol) were added to
a sclution of ethyl 2-(2-{[{(3R,55)-1-(3-{[tert-
butyl (dimethyl)silylloxy}l-2,2-dimethylpropyl)~-7-chloro-5-
15 (2, 3~dimethoxyphenyl)-Z-0xo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yljmethyl}-1,3-thiazol-5-yl)-3-hydroxy-3-
phenylpropionate {0.22 g, 0.27 mmol) obtained in Example
102-{1)y in THE (5 ml) under ice-cooling. After stirring at
the same temperature for 1.5 hours, DBU (0.08 mi, 0.53
20 mmol) was added dropwise thereto and the mixture was
stirred for 2 hours. After water (- ml) was added, the
reaction solution was extracted with ethyl acetate {60 ml)
and the organic layer was washed with water and an agqueocus

saturated sodium chloride solution, dried over magnesium

zZ5 sulfate, and then concentrated under reduced pressure. The



HO (1) To a solution of (3R 5S)-1-(3-acetoxy-2, 2-
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl)-1, 2,3

, b- tetrahydro-2-o0xo-4, 1-benzoxazepin-3-ethanol (1.0
g, 1.98 5 mmol) obtained in Exanple 50-(1), acetone
cyanohydrin (0.23 m, 2.57 mvol) and tol uene (2
were added n- tributyl phosphine (0.74 nl, 2.96 n%%ﬁ%%mﬂmr2006
and 1, 1'- azodi carbonyl di pi peridife (0.75 g, 2.96
mol ) under nitrogen atnosphere, and the m xture was
stirred at room 10 tenperature for 3 hours. After

hexane (10 m) was added, the m xture was stirred for
30 niragtesimandeashanef wh ered tiecd emayei &ased ubded umn
substances. The filtrate was concentrated under

r educedommrtessuiré@vandevheop osulddlivgnteshdyenavasthyl acetate
purified by silica gel column chromat ography
[devé56p$hglli5 $6l vehtin hexane- @EZhyE - ééetéﬁﬁ{55 -(3-
(7 3-3: to obtain 3-

( 3R{ éé?rfﬂ?}%ﬂyér 6432 by Eyahloptiyiv) -5+ £ 23 B0efi ek Gy phe ' -

53- oXSi%Ci’%O"dﬁ“hfdPG%E“F%%%%W&&‘E-‘?{%F&la%,q .o tgtrahydro-
' .75 g, 1.46_pu 749
CLP‘S? i e AT AL VO AR i SRRE AT T

LN, % 08 R 9*%@93 W“& %% e,

= 1ﬂoécf?9baﬁ%1§% %§§Be§) 3.72 (1H, d’ = 11 1 Hz),
3. 86 (1H, Hz), 3.90 (3H S) 3.99 (1H,

dd, J = 41H8 Mﬁ 5c1§cﬁi)a 4+@71d 1MH ,s) =0ld14(32) sy, 0.85
6 27 (1H s), 6 1 Hz), 7. 00' (1H, dd,

= 330, .2 Hzg, §H16s7 ZE(KQH3H s), 1.33 (3H, t, J=17.2
Hz), 3.20 (1H, 4, J = 9.9 Hz), 3.24 (1H, d, J = 9.9 Hz),

3.50-3.5% {2H, m), 3.62 (3H, s), 3.6% (1H, d, J 13.8 Hz),

3.88 (3H, s), 4.20-4.35 (3H, m), 4.42 (1H, d, J = 13.8 Hz),
6.29 (1H, s), 6.57 (1H, s), 6.95 (1H, dd, J = 2.4, 7.5 Hz},
15 6.99-7.11 (2H, m), 7.14-7.37 (4H, m), 7.44 {1H, s}, 7.93
(1H, s).

(2) A boron trifluoride diethyl ether complex ({22 ul,
0.18 mmoi) was added dropwise to a solution of ethyl (ZZ)-
—(2-{[(3R,53)-1-(3-{[tert-butyl {dimethyl)silylioxy}-Z,2-
20 dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -Z-oxo—
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yllmethyl}-1,3-
thiazol-5-yl)-3-phenylacrylate (0.09 g, 0.1Z2 mmol) obtalined
in Example 10Z-(2) in acetonitrile {5 ml) under ice-cooling.
After stirring at the same temperature for 1.5 hours, water

5 {2 ml) was added thereto and the mixture was extracted with



m, 7.30 (1H, d, J =8.7 Hz), 7.36 (1H, dd, J = 2.1,

8.7 Hz). (2) 0,0 -diethyl dithiophosphate (0.20 ni,

1.17 mol) 10 was added to a sol ution of

3-[ (3R 5S)-7-chl oro- 3-(2-

cyanoet hyl)-5-(2, 3- dlnethoxyphenyl) 2- 0x0- 2, 3-di -
4,1- benzoxazepin-1(5H)-yl]-2, 2- dlnethylpropyl EyﬁgF@ﬂmr2006
(0.5 g, 0.97 mmol) obtained in Exanpl e 105-(1) and 4N
HC1 (2.5 m), and the mxture was stirred at room
tenperature for 16 15 hours. After water (5 m) was

added, the m xture was extracted with ethyl acetate

and theyor gantood ayer mdvas  Wes hadianich 1 was ervandizaned with
aqueous saturated sodiumchloride solution, dried

over amagnestwm sulufratted anditrhernlccdneentbatieth underd over
reduced pressure. The resulting residue 20 was

pur i fiegdepyusitildatgel an0l ummn climoratographynder reduced

[ devel opi ng sol vent: hexane-ethyl acetate (3:2-1:1)]

to ©&bearpre- The resultlng residue was dissolved in ethanol

3-[ (3R, 5S) - 3-(3-am no- 3-t hi oxopropyl )-7-chl oro- 5-
3- di et Fio yp%e]rﬂfla)‘lufoaioS%d%%%fﬁél&e|S%Jetfrzlc%ié’m pil) was

ol st 745 %etgiqééﬁ%gp%ﬁ %%%%?r%?t 4 P Bucdipprume for

2006 43 ' H (CDC13 5(3H 1.0
%5 Biratt WR 0 5 Saqioig, Wi
rﬁ %gégo&é}ﬂyékoc%lor1&4aé1$tZ$ ﬁ%)6%né3the§)exé%éé%ed w1th
(3H,e§h 13aéﬁ%éﬁg4{3E1mQ 6Tﬁ%'ﬂ&han§c4l§§eﬁjﬁis as%ed with
14.1 Mz}, 6.26 (1H s), 6.64 (1H d J = 4 Hz),
16. 9547, Q4udd, I8turéedh- §®é¥hd:ﬂﬂloﬁﬁde7saﬂbKiHﬂ, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtalin (2Z)-2-{(2-{[(3R,58)-7-chloro-5-(2, 3~

dimethoxyphenyl) -1-(3~-hydroxy-2,2-dimethylpropyl}-Z-oxo-

1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1, 3~

0@

15 thiazol-5-yl)-3-phenylacrylic acid {(0.07 g, 0.11 mmocl, 85%)

as pale yellow noncrystalline powder.
'H-NMR (CDCls) &: 0.65 {3H, s), 1.06 (3H, s), 3.18 (1H,

d, J = 12.0 Hz}, 3.3% (1H, d, J

14.4 Hz), 3.53-3.69 (3H,
m), 2.61 (3H, s), 3.87 (3H, s), 4.37 (1H, dd, T = 5.7, 7.2

20 Ez), 4.49 (1H, d, J = 14.4 Hz}, 6.21 (1H, s), 6.58 (1H, d,
J = 1.8 Hz), 6.906-7.00 {1H, m}, 7.02-7.10 {(2H, m), 7.17-

7.40 (7H, m), 7.51 (1H, s), 8.06 (1H, s).

Example 103

25 (2R}~ (2-{[(3R,58)-7T-chloro-5-(2, 3-dimetheoxyphenyl)-1-{3-



J =9.0 H), 7.35 (1H, dd, J = 2.4, 9.0 Hz), 7.30-7.40

(1H m, 7.48 (1H, br). (3) According to the simlar
manner as that of Exanple 10 16 using

3-[ (3R 5S) - 3-(3-am no- 3-t hi oxopr opyl ) - 7-chl or o- 5-

(2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydr o- 4, 1- benz ze

in- 1(5H) -yl ]-2, 2-di met hyl propyl acetate obtaine%ﬁﬁﬂm%ﬁwr2006
Exanmple 105-(2), the title conp%y@d was obt ai ned.

1HNWR (CDC13) S 0.64 (3H, s), 1.04 (3H, s), 2.18 15

2.42 (2H, m, 2.95-3.20 (3H, M, 3.37 (1H, d, J = 14.4

Hz), 3.57-3.70 (1H, m, 3.61 (3H, s), 3.74 (2H, s),

3. 82+13d99xyv€AH; -didnet3y89rb3¥L ) 8)-50:4-462( 2 -thtkiFdro-4, 1-
14.4 Hz), 6.15 (1H, s), 6.59 (1H, s), 6.92-7.02 (IH,

m, Peb30¥a28p{2H-)IpethyR2b-7, B0 3Hp 1Ak - v RO IExAmplye acetic
106

3- (24f24[ (3R, 5S) - 7-chl or 0- 5- (2, 3- di et hoxyphenyl )-i - (3

hydr oxy- 2, 'Omt*-hyl propyl)-2-o0xo0-1, 2, 3,5-tetrahydro-4

, 1- CH,
benzoxazep 3%l ]erhyl}-1,3-tihazol-5-yl)propionic
acid 5

¢ Dece ber 2006 244 OCH3 1/ OCH3 O d OS
oH

5 According to a similar manner to that of Example 89,
the title compound was obtained.
'"H-NMR {CDCls;) &: 0.64 (3H, s), 1.03 {(3H, s), 3.20 (1H,
4, J = 12.3 Hz), 3.38 {(1H, d, J = 14.1 H=z), 3.48 (1H, dd, J
= b.&, 15.3 Hz), 3.53-3.67 (2H, m}), 3.60 (3H, s), 3.88 (34,
10 s), 4.30-4.40 (iH, m), 4.44 (14, 4, J = 14.1 Hz}), 5.33 (1H,
s), 6.18 (lH, s), 6.5% {(1H, d, J = 1.8 Hz), €.%7 (1H, dd, J

= 1.8, 7.8 Hz), 7.09-7.21 (2H, m), 7.26-7.40 (2H, m), 7.66

(1H, s)
15 Example 104
3-(2-{1{(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl) -1~ {3-

hydroxy-2, 2-dimethylpropyl)~2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}~1, 3-thiazol-4-yl)-3-

methylbutanoic acid



/DI H3C ON H3C HO According to a simlar manner
to that of Exanple 105, the title conpound was

obtai ned. 1H-NWR (CDA3) 5: 0.64 (3H, s), 1.04 (3H,
s), 2.17 5 2.41 (2H, m, 2.62 (2H t, J = 7.2 Hz),
2.95-3.21 (5H, m, 3.36 (1H, d, J = 14.4 Hz), 3.6Q7

(3H, s), 3.612 (1H, d, J = 11.7 Hz), 3.88 (3H, 5‘3)6[,9""‘3‘”‘“1’er2006
3.84-3.94 (1H, m, 4.44 (1H, d, g 25 14.4 Hz), 6.14
(1H, s), 6.60 (1H, d, J = 1.8 Hz 6.98 (1H, dd, J =
2.4, 6.9 Hz), 7.13-7.22 (2H, m, 7.26 -7.40 (3H, n).
10 Exanpl e 107

2-{2-[ (3R, 5S) ;0ghl or o- 5- (2, 3-di met hoxyphenyl ) - 1- ( 3-
hydr oxy- 2 di meghyl propyl ) -2-oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepigi- 3-yl Jethyl)-1, 3- t hi azol - 5- car boxylic
acid 5 Deceffber 2006 245 0-CH3 CH3 G OO0 H C N

, ... GGRNOH, HF@ T According to a simlar manner to that
of Exa -t he title conpound was obt ai ned.
N >‘S

H,C O N

H;i7’l

HO H.C

H.C
O™ “oH

According to a similar manner to that of Example 16,

the title compound was obtained.

'"H-NMR (CDCls) 8: 0.65 (3H, s), 1.05 (34, s}, 1.39 (3H,

5 sy, 1.41 (3H, s}, 2.71 (2H, s), 3.10-3.21 (1lH, brs), 3.43

(1H, d, J = 14.4 Hz), 3.5} (1H, dd, J = 6.3, 15.¢6 H=z),
3.59-3.71 (2H, m), 3.62 (3H, s), 3.89 (3H, s), 4.32 (1H, t,
J = 6.3 Hz), 4.4¢ (1H, d, J = 14.4 Hz), 6.21 (1H, s), 6€.60

(IH, d4, J =1.8 Hz), 6.92 (1H, s), €.%99 {(1H, dd, J = 2.7,

10 7.5 Hz), 7.10-7.20 {(2H, m), 7.35-7.45 {(2H, m).

15

Example 105
(2={2-[{3R,58)~7-chlcro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3, b~tetrahydro-4,1-

benzoxazepin-3-yllethyl}-1,3-thiazol-5-yl)acetic acid



1H-NMR (CDC13) S: 0.64 (3H, s), 1.06 (3H, s), 2.20 5
2.50 (2H, m), 3.08-3.32 (2H, m, 3.17 (1H, d, J = 11.4
Hz), 3.37 (1H, d, J = 14.4 Hz), 3.62 (3H s), 3.63

(1H d, J = 11.4 Hz), 3.89 (3H s), 3.95 (1H dd, J =
5.1, 7.5 t), 4.48 (11 d, J =144 ), 6.16 (1
s), 6.61 (1H, d, J = 2.1 Hz), 6.99 (1H dd, g%ecembe“w%

6 (
6.6 Hz), 7.13-7.23 (2H, m, 10 7;2P (1H, d, J = 8 7
FE), 7.35 (1H, dd, J = 2.1, 8.7 Hz), 8.27 (1H, s).
Exanpl e 108
2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
15

'néﬁﬁylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4
n-3ewyl Jethyl}-1, 3- ti hazol - 4- car boxylic

) r02006 246 OCH3 1 / QCH a4 OSH3I O
D According to a simlar nmanner to that of
$ e title conpo d was obt ai ned. 1H NWR

( CDC13) H o s3 3H s), 2.22 5 2.50
(2H, M. .g 38 017 (1H, d, J = 11.4 H),
6
J

3.37 (1f d, 1)14 1 61 (3H, s), 3.62 (1H, d,
= 1 E?HZ", 789 (3H, a), 3.95 (1H dd, J = 5.4,
HO

hydr oxy- 2,
,1_benzox-

(1) To a solution of (3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chiore-5-(2, 3-dimethoxyphenyl)-1,2,3,5-
tetrahydro-2-oxo-4, l-bhenzoxazepin-3-ethancl (1.0 g, 1.98

5 mmel) obtained in Examplz 50-(1), acetone cyanchydrin (0.23
ml, 2.57 mmol) and toluene (20 ml) were added n-
tributylphosphine {(0.74 ml, 2.96 mmcl; and 1,1"-
azodicarbonyldipiperidine (0.75 g, 2.9%6 mmol) under
nitrogen atmosphere, and the mixture was stirred at room

10 temperature for 3 hours. After hexane (10 ml) was added,

the mixture was stirred for 30 minutes and then filtered to
remove insoluble substances. The filtrate was concentrated
under reduced pressure and the resulting residue was
purified by silica gel column chromatography [develcping

15 solvent: hexane-ethyl acetate (7:3-3:2)] to obtain 3-

[{3R,53)-7-chloro-3-{2-cyanoethyl)-5-(2, 3-dimethoxyphenyl) -

2-oxo-2,3-dihydro-4, 1-benzoxazepin-1(5H)-y1]-2,2-
dimethylipropyl acetate (0.75 g, 1.46 mmol, 74%) as

colorless neoncrystalline powder.



4.46 (1H d, J=141Hz) 6.15 (1H, s), 6.60 (I H d,

J = 2.1 Hz), 99 (1H, dd, J = 2.4, 7.5 Hz),

7.10-7.23 (2H, m, 10731(1H, d J =28.4 H), 7.36

(1H, dd, J = 2.1, 8.4 Hz) 8.10 (1H, s) Exanple 109
(12-(2-[(3R, 5S) - 7- chl or 0- 5- (2, 3- di net hoxyphenyl ) - 1- ( Bicember 2006

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxe44, 2, 3, 5-t et rahydr o- 4

, 1 benzoxazepi n-3-yl]ethyl}-1,3-thiazol-4-yl)acetic

acid 5 Decenber 2006 247 ACH3 1/ ,CH3 O C O N

H3C O N H3C HO O OH According to a simlar manner to
that of Eeampire (£05]1,) Bheott | ssronpoundodas3optsained.oo-
1H NVR (CDC13) 6: 0.64 (3H, s), 1.05 (3H, s), 2.18 5
2.452( 2K, (9§, 18..03~3./302€3H;» ij = 3.-38HELH, 3 b3 J1H, 14,47 =

Hz), 367(3Hs)3618 1H, d, J = 11.7 Hz), 3.77
(2H, 14;408=) . 1B- 252Hz()3H 3589 ésﬁf §)H S 9@ TlH diziy 2.86 (1H,
54,75Hz$4 47 1HdJ— 616 1H,

6:61 T1H 1482327294 (i) s)a. §59?1 T.2-8 7.5

s),
.

1§98 501 <f¢k . m 707,23 %029255 M 73k e o

J= 2.1 Hz), 7.00 (1H, dd, J = 3.0, 7.2 Hz), 7.1l6e-7.25 (2H,

m), 7.30 (1H, 4, J = 8.7 Hz), 7.36 (iH, dd, J = 2.1, 8.7

{(2) 0,0'~-diethyl dithiophosphate (0.20 ml, 1.17 mmocl)

10 was added to a solution of 3-[{(3R,S55)-7-chloro-3-(2-
cyancethyl}-5-(2, 3-dimethoxzyphenyl)-2-oxc-2, 3-dihydro-4, 1-
benzoxazepin-1{50}-y1l}-2,2-dimethylpropyl acetate (0.5 g,
0.97 mmol) obtained in Example 105-(1}; and 4N HC1 (2.5 ml),
and the mixture was stirred at rcoom temperature for 16

15 hours. After water (5 ml) was added, the mixture was
extracted with ethyl acetate and the organic layer was
washed with water and an aqueocus saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue

20 was purified by silica gel column chrecmatography
[developing solvent: hexane-ethyl acetate (3:2-1:1)] to
obtain 3-[({3R,55)-3-(3-amino-3~thioxopropyl)-7-chloro-5-
(2, 3-dimethoxyphenyl)-2-oxo-2,3-dihydro-4, 1-benzoxazepin-
1(5H)-y1]-2,2-dimethylpropyl acetate (0.38 g, 0.69%9 mmol,

25 71%) as a pale yelliow crystal.



8.4 Hz). Exanple 110

2-{2-[ (3R, 59)-1-(3-acet oxy- 2, 2-di net hyl propyl )-7-chl or

0-5- 15

(2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1
benzoxazepi n-3-yl]ethyl}-1, 3-thiazol -5-carboxylic _acid _
5 Decenber 2006 248 OCH 1 / O GH3 C O H3 0 N Of Decgmber 2006
O OQCH3 According to a simlgaf;manner to that of

Exanple 14, the title conpound was obtained. 1H NWVR

(CD30D) 6: 0.98 (3H, s), 0.99 (3H, s), 1.98 (3H, 5

s), 1.90-2.23 (2H, m, 2.90-3.20 (2H, m, 3.58 (3H

s), 3.60:+3w@2 (€BHL.M5: 3.8% (3h, s), A.AS (GH d, 3.83 (3H,
14.1 Hz), 4.75-4.90 (1H, m), 6.20 (1H, s), 6.51 (1H,

d, Js¥,2212H2).34 6299-7) 212 (BH2 .4y, (7H35a7. 45 (ZAH1Hm) d, J =
7.54 (111, d, J = 9.0 Hz), 7.90 (1H s). 10 Exanple

111 14.1 Hz), 3.62 (3H, s), 3.72 (1H, 4, J = 11.1 Hz), 3.88 (1H,

3-(2-f2-[ (3R 59)-7-chloro-5-(2, 3-di net ho henyl )-1-(3
) ﬁyapo,z%zll.l)ﬂzm 019605 (%3 4 mpthoxyphenyl) -1 (3,

‘benzOxadepl e Sy aat Agr] T . (ks R 4oyt )C S 1git 4 7 -
hydroxypropioni achd 1y 1y, 7.15 7.2¢ (24, m), 7.29 (1H, 4,

J = 5.0 Hz), 7.35 (1H, dd, J = 2.4, 9.0 Hz}, 7.30-7.40 (1H,

my, 7.48 (lH, br).

(3) According to the similar mannsr as that cof Example

10 16 using 3-{ (3R, 55} =3-(3-amino-3-thioxopropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-Z-oxo-2, 3-dihydro-4, l1-benzoxazepin-
1{5H)~-y1l]-2,2-dimethylpropyl acetate cbtained in Example
105-(2), the title compound was obtained.

'H-NMR (CDCls:) &: 0.64 (3H, s}, 1.04 (3H, s), 2.18-
15 2.42 (2H, m), 2.95-3.20 (3H, m), 3.37 (1H, d, J = 14.4 Hz),
3.57-32.70 (1H, m), 3.61 (3H, s), 3.74 (2H, s}, 3.8B2-3.99
(14, m), 3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz), 6.15 {1H,
5), 6.5% (1H, s), €.92-7.02 (1H, m), 7.13-7.23 (ZH, m},
7.25-7.40 (3H, m}.
20
Example 106
3-(2~{2-[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-{3-
hydreoxy-2,2-dimethyipropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1~

benzoxazepin-3-yllethyl}-1,3-tihazol-5-vl)propionic acid



5 Decenber 2006 249 OCH3 1/ /CH3 C OS N -\
H3C 0O ONOH H3C J'fv OH O HO According to a simlar
manner to that of Exanple 18, the title compound was
obtai ned. 1H NWVR (CDC13) 8: 0.64 (3H, s), 1.05 (3H,
s), 2.18- 5 2.42 (2H, m, 2.73-2.82 (1H, n) 282
(2H, m, 3.00- 3.22 (2H, m, 3.15 (1H, d, = 12.
), 3.37 (1H, d, J = 13.8 Hz), 3461 (3H, s), 3.62
(1H, d, J = 12.0 Hz), 3.89 (3H, s), 3.90-4.01 (1H,
, 4.47 (1H, d, J = 13.8 Hz), 5.10-5.17 (1H, m,
6.15 (1H, s), 6.60 (1H, d, J = 2.1 Hz), 6.95-7.01 10
(1H, m, 7.07 (1H, s), 7.15-7.21 (2H, m, 7.31 (1H, d,
J = .86 (1H, dd, J = 2.1, 8.7 Hz). Exanple

112 JCH,

(2E) - 3-( 2- 3R, 5S] - 7-chl or o- 5- (2, 3-di met hoxyphenyl ) -
1-(3- 15 o

hydr ¢ dir@et hyl propyl ) - 2oxo- 1, 2, 3, 5-tetrahydro- 4

, 1 benzg epi N33yl ) et , 3o hi azol -4-yl)acrylic
‘ 20 \290 O CH

According teo a similar manner tce that of Example 105,

the title compound was obtained.

*H-NMR (CDCls) &: (.64 {3H, s), 1.04 (3H, s), 2.17-

5 2.41 (ZH, m), 2.62 (2H, t, J = 7.2 Hz), 2.95-3.21 (bH, m),

3.36 (1H, d, J = 14.4 Hz), 3.607 (3H, s), 3.612 (1H, d, J

11.7 Hz), 3.88 (3H, s), 3.84-3.94 {1H, m), 4.44 (1H, d, J

é%ecember 2006

I

14.4 Hz}, &.14 (1H, s}, ©&.60 (1H, d, J = 1.8 Hz), 6.98 (1H,

dd, J = 2.4, 6.9 Hz), 7.13-7.22 (Z2H, m), 7.26 —-7.40 (3H, m).

10
Example 1067
2={2~-[ (3R, 55)-T-chloro-5- (2, 3-dimethoxyphenyl)-1-{3-
hydroxy-2,2-dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]ethyl}-1,3-thiazol-5-carbozxylic acid



3 1/ 0CHB A O/s NHCON/ OH H3C O HO
According to a simlar manner to that of Exanple 19,
the title conmpound was obtai ned. 1H NVR (CDC13) S:
0.65 (3H, s), 1.06 (3H, s), 2.20 5 2.43 (2H, n)
3.05-3.24 (3H, m, 3.38 (1H, d, J = 14.4 Fh)
(3H s), 3.60-3.60 (1H, ), 4.05 (1H, dd, J = %\2[}6 cgmber 2006
Hz), 4.47 (1H d, J = 14.4 Hz), %£,]16 (1H, s), 6.59
(1H, d, J = 15.3 Hz), 6.60 (1H, d, J = 2.4 Hz), 6.98
(1H, dd, J = 2.7, 6.6 Hz), 7.14-7.29 (3H, m, 7.32
10 7.

(1H, d, J = 8.7 Hz), 10 7.37 (1H, dd, J = 2.4, 8.4
Hz), 7.58 = 15.3 Hz). Exanple 113
3-(2-{2-] )Gj chl oro-5- (2, 3-di net hoxyphenyl )-1-(3

hydr oxy- 2, 2 d|nethylproeyl)-2-oxo-1,2,3,5-tetrahydre-4

, 1- &6
benzoxagept n- 33 I]e@?§Q¥T% 3-thi azol - 4- yl)proplonlc
acid 5 ) M 51 OCH3 OCH3 C

H,C N

HO

According to a similar manner to that of Example 105,
the title compound was obtained.

"H-NMR (CDCli) &: 0.64 (3H, s), 1.06 {(3H, s), 2.20-
5 2.50 (2H, m), 3.08-3.32 (2H, m), 3.17 (1H, d, J = 11.4 Hz},
3.37 (1H, 4, J = 14.4 Hz), 3.62Z (3H, s), 3.63 (1H, 4, J =
11.4 H=z), 3.8% (3H, s), 3.925 (1H, dd, J = 5.1, 7.5 Hz)},
4.48 (1H, 4, J = 14.4 Hz), 6.16 (lH, s), &€.61 (1H, 4, J =
2.1 Hz), 6.99 {(1H, dd, J = 3.0, 6.6 Hz), 7.13-7.23 (2H, m),
7.29 (1H, d, J = 8.7 Hz), 7.35 (1H, dd, J = 2.1, 8.7 Hz),

8.27 (1H, s).

Example 108
2-{2-[(3R,58)-7-chlorc-5-(Z, 3-dimethoxyphenyl)-1- {3~
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3,5~tetrahydro-4, 1~

benzoxazepin-3-yllethyl}-1,3-tihazol-4-carboxylic acid



10

15

S NHCO0OONOH H3CG O HO According to a simlar
manner to that of Exanple 88, the title conpound was
obtained. i HNWR (CDC13) 6: 0.64 (3H, s), 1.05 (3H

s), 2.20- 5 2.42 (2H, m, 2.60-2.75 (2H, n), 2.90-3.25
(3H m, 3.38 (1H, d, J = 14.7 Hz), 3.619 (3H,
3.624 (IH d, J = 11.7 Hz), 3.89 (3H s), 3.96 ?19?"6‘““”006
dd, J = 5.4, 6.9 Hz), 4.48 (1H, »4; J = 14.7 Hz), 6.16

(1H, s), 6.61 (1H, d, J = 1.8 Hz), 6.80 (1H, s),

6.96-7.03 (1H, m, 7.17-7.23 (2H, m), 7.27- 10 7.40

(2H, m. Exanple 114

3-(2-{2-[(3R 5S}r 7-chl oro-5- (2, 3-di met hoxyphenyl)-1-(3

hydr oxy- 2 a'ﬁé?hylpropyl)-2-oxo-1,2,3,5-tetrahydro-4
,1 15
benz 6} =8-yl]ethyl}-1,3-thiazol -4-yl)-3-met hyl but
anoi c

5 pegenber_ 2006 252 0-CH 3 1/ QCH3 Cl
N 0\_<\ l(
HLC 0 N C

Haon OH

According to a similar manner to that of Example 105,
the title compcund was obtained.

'"H-NMR (CDCl3) &: 0.64 (3H, s), 1.0% (3H, s), 2.22-
2.50 (2H, m), 3.06-3.38 (2H, m), 2.17 (1H, 4, J = 11.4 Hz),
3.37 (1H, d, J = 14.1 Hz}, 3.6l {(3H, s), 3.62 {(1H, d, T =
11.4 H=z), 3.89 (3H, s), 2.%5 (1H, dd, J = 5.4, 7.5 Hz),

4.46 {(1H, d, J = 14.1 Hz}, 6.15 {1H, s), 6.60 (10, d, J

I

2.1 Hz), €.99 (1H, dd, J = 2.4, 7.5 Hz), 7.10-7.23 {(2H, m),
7.31 (1H, d, J = 8.4 Hz), 7.36 (lH, 4d, J = 2.1, 8.4 Hz),

8.10 (1H, s)

Example 1093
(2-{2-[(3R,58)-7-chloro~5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylereopyl)-2-oxe-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]ethyl}-1,3-thiazol-4-yl)acetic acid



H3C 0 N OH H3C HC CH3 0 HO According to a simlar

manner to that of Exanple 16, the title conpound was
obt ai ned. 1H NWR (CDC13) 8: 0.65 (3H, s), 1.06 (3H

s), 1.38 (3H, 5 s), 1.39 (3H, s), 2.20-2.42 (2H, m,

2.67 (1H, d, J = 15.0 Hz), 3.10-3.35 (3H, m, 3. 4

(1H, d, J = 14.7 Hz), 3.62 (3H s), 3 63 (1H, d,> fecember 2006

11.7 Hz), 3.90 (3H, s), 3.96 (1H,,t, = 5.7Hz), 4.48
(1H, d, J = 14.7 Hz), 6.16 (1H, &/ 6 61 (1H s),
6.90 (1H, s), 7.00 (1H, dd, J = 2.1, 7.8 Hz),

7.14-7.22 10 (2H, m, 7.30-7.40 (2H m. Exanple 115
(2-{[ (3R, 5S)-7- chloro 5- (2, 3-di net hoxyphenyl ) - 1-(3- hyd
roxy- 2, ~CH,

2- dlnethyl. .yl)ca oxo-1, 2, 3,5-tetrahydro-4,1 15
]acetyl} 1, 3-thiazol - 4- yI)acetlc acid
5 Decenber 2006 253 0-CH3 1 OCH3 C OH3IC OH

H3C H sab ut i on of a sulfur trioxide pyridine
conpl ex 76 ,” 6 2 gmo in DMSO (18 m) was added
dr opw se. t.g
(3R, 58)-I-(3 oxy- i met hyl propyl)-7

HC

HO

According to a similar manner to that of Example 105,
the title compeound was cbtained.
'H-NMR (CDCls) &: 0.64 (3H, s), 1.05 {3H, s), 2.18-
5 Z2.45 {2H, m), 3.03-3.30 (3H, m), 3.38 (1H, d, J§ = 14.4 H=),
3.617 (3H, s}, 3.618 {1H, d, J = 11.7 Hz), 3.77 (2H, d, J =
1.2 Hz), 3.8% (3H, s), 3.93 (1H, dd, J = 5.4, 7.5 Hz), 4.47
{1H, d, J = 14.4 Hz), 6.16 (1H, s), 6.61 (1H, d, T = 2.1
Hz), 6.95 (IH, £, J = 1.2 Hz), 6.95-7.01 (iH, m}, 7.16-7.23
10 {(2H, m), 7.31 (14, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2.1,

8.4 Hz).

Example 110
2={2-[(3R,53)-1-(3-acetoxy-2,2-dimethylpropyl)~7~chloro-5-
15 (2, 3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1~

benzoxazepin-3~yllethyll}-1,3-thiazol-5-carboxylic acid



5

chl or o- 5- (2, 3-di net hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- ox
o- 4, 1-benzoxazepi n-3-ethanol (3.66 g, 7.23 mol)
obtained in Exanple 50-(1) in dichloronmethane (70
m). After stirring at roomtenperature for 1.5
hours, water (15 m) was added. After extractiom WF¢eHber 2006
di chl oronet hane (150 m ), the organic 10 |ayer was
washed with a 5% aqueous potassi um hydrogen sul fate
sol ution, an aqueous saturated sodi um hydrogen
carbonate solution, water and an aqueous saturated
sodi um chIorTHQH§qution, and then dried over

magnesi u fatg, After concentration under reduced
pressure, g~oéstl ting 15 residue was purified by
silica gel Qdolum chromatography [devel oping solvent:

= eth icetate (2:1)] and then washed with
2-propa ne to tain 3-[ (3R 53)-7-
chl oro-5 'iﬁﬁfhéx pheqyl)-2-oxo-3-(2-oxoethyl)-2,

3- H,C o N o
dihydra;fZI!benzoxazepinjl(SFD-yI]-Z,Z-dinethylpropyl
20 acetg (2.39 g, 4.74 mol, 66% as a white

crystal/ 5 Decenber 2006 254 1H NWR (CDC13) 6: 0.95

(3H, $) .02 (3H, s), 2.03 (3H, s), 2.86 (1H ddd, J
=1.2, 5.4, 17.7 Hz), 3.09 (1H ddd, J = 1.2, 6.9,

17.7 Hz) , a3 ikt ol 3171 e dnditdor 3062n&BHhs Sdample 14,
3.73 (1H d. 3 =111 H), 3.86 (1H d, J = 11.1 Hz),

S5 3. 88:(8H 18)sarpohZd( bk Slehaihen.5. 4, 6.9 Hz), 4.56

(1H, d, J = 14.1 Hz), 6.28 (1H, s), 6.66 (1H, d, J =

1.8 Hz), 168 (¢oQdo)( B, omps 13idp-4) 230 (&H, (M,, s}, 1.98 (3H,
7.28-7.40 (2H, m, 9.81 (1H, br) . (2) A solution of

B-[ (38R, 58) 2F=cHlori@H5- 12, 32.90-3.20 {2H, m), 3.58 (3H, s),

3.60-3.92 (3H, m}, 3.87 (3H, s), 4.4% (1H, d, J = 14.1 Hz},
4.,75-4.%0 {(1H, m), ©.20 (1B, =), ©.51 (1lH, 4, J = 2.1 Hz),
6.99-7.21 (3H, m), 7.35-7.45 (1H, m), 7.54 (1H, d, J = 2.0
Hz), 7.90 (1H, s).

10

Example 111
3-(2-{2-[(3R,58}-7T-chioro~5~ (2, 3~dimethoxyphenyl)-1-(3-
hydroxy-2, 2~dimethylpropyi)-2-oxo-1,2,3,5-tetrahydro~4, 1-
benzoxazepin-3-yllethyl}-1,3-thiazcle-4-y1)-3-

15 hydroxypropionic acid



10

di met hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2, 3-di hydro-4, 1-
benzoxazepi n- 1(5H) -yl ] - 2, 2-di net hyl propyl acetate (2.0
g, 3.97 nmmol) obtained in Exanple 115-(1) in

di chl oronethane (25 m) was added dropwi se to a ber 2006
solution of tert butyldinethylsilyl cyanide (O.5§]B?£H16r
4.17 mol ), potassium 15 cyanides644 ng, 0.68 mmol)

and 18-crown-6-ether (0.42 g, 1.59 mml) in

di chl oronet hane (25 m) under nitrogen atnosphere.

The m xture was stirred at roomtenperature for 18

hours and thepempcentrated under reduced pressure.

The resul. 0 regﬂdue was purified by silica ge

col um 20 0 otography [ devel opi ng sol vent:

hexane-et hyl\ acetate (41:9-3:1)] to obtain

3-[(IR58 {[tert-
butyl (d hy!i:w yl] }-2-cyanoet hyl )-7-chl oro- 5-( 2,
3-

dlnetho%y h nyI -2 ox = [ ro-4, 1- benzoxazepi n- 1(
5H) - (ig/g di met hyl progyl lacetate (1.96 g, 3.04
nnDI, % as 25 a whité cr¥ystal. 5 December 2006

255 1H-NWR (CDC13) S: 0.04 (3H. s), 0.14 (3/2H, s),

0.15 (3lgé&o§alnéjtgsa(%/%thaﬁ)maﬁ%é%g oL 2L $9 Ei%ﬁ%ie 18,
(3/2H, s), 0.96 (3/2H, s), 2.03 (3H, s), 2.18-2

(2H, v/, +3:52 &@ﬁﬁoud& wés-oﬂﬂaﬂné?) 3 62 (3H, S)

3.73 (1/2H, d, J =11.1 Hz), 5 3.74 (1/2H, d, J =11.1
Hz), 3.98%dde ((EBc1m) .6:405584(14RH,s),d1.35=(34, IsiHz)2. 18-
4.56 (1/2H, d, J = 14.1 Hz), 4.61-4.76 (1H, m, 6.26

T1H, 28} 7 6289 ofil/ 2H73d2.82=(20,7 iHz) 2.P202. ¢4/ 24, oy, F.00-
= 2.7 Hz), 6.95-7.02 (1H, ), 7.10-7.39 (4H m. (3)

Di phényFdithi ophosphdritétacid {0z 3¢ -§, H) 653 mbl §1H, d, JT =

13.8 Hz), 3.61 {(3H, s), 3.82 (1H, 4, J = 12.0 Hz), 3.8% (3H,

sy, 3.9%0-4.01 (1H, m), 4.47 (lH, d, J 13.8 Hz), 5.10-5.17

(1H, m), 6.15 (1H, =), 6.60 (1H, d, J = 2.1 Hz), 6.95-7.01
10 (14, m), 7.0% (1H, s), 7.15-7.21 (24, m), 7.31 (1iH, d, J =

8.7 Hz), 7.326 (1H, dd, J = 2.1, 8.7 Hz).

Example 112
(ZE)~3~-(2-{2-[3R,55] -7-chloro-5-{2, 3-dimethoxyphenyl)-1-{3-
15 hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzexazepin-3-yliethyl)-1,3-thiazcl-4-yl}acrylic acid



10 was added to a solution of 3-[(3R 5S)-3-(2-{
but yl (di met hyl )silyl]oxy}-2-cyanoethyl)-7-chlor
3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1(

5H)- yl]-2,2-dinmethyl propyl acetate (0.5 g, 0.78 I
obtained in Exanple 115-(2) in isopropyl alcohoﬁqggé%Mﬂ2006
m), and the 15 mixture was stirgygd at 60C for 14

hours. The m xture was cooled to roomtenperature and

t hen concentrated under reduced pressure. The

resulting residue was purified by silica gel colum

chr omat ogr aphy?~Jcdevel opi ng sol vent: hexane- et hyl

[tert-
0-5-(2,

acetate (41:9-3:4)] to obtain 3-[(3R 5S)-3-(3 20

am no- 2-{ Hut'yl (di met hyl ) silyl]oxy}-3-thi oxopropy
1)-7-

chl oke: adi met hoxyphenyl ) - 2- oxo- 2, 3-di hydr o- 4, 1-

benzoxa n- 165K) - ylg.- 2, 2- di net hyl propyl acetate

, % as a white crystal. IH NWR
(CDClS»“ﬁ 0. (3/ 2H -0102 (3/2H, s), 25 0.03
(3/m4H§§rﬁ 04 (3/2H, s), .76 (9/2H, s), 0.81 (9/2H,
5 Dece 2006 256 s), 0.94 (3/2H, s) 0. 95 (3/2H,
s), 1. (3H, s), 2.03 3H s), 2.01-2.20 (1H, m,

Cilor SOA%JO?%% ?1 6 5%““% o ]t“*zs%t S dipte 1o
n, g’h@%ﬁﬂf@%@m%ouf‘!d SedD. cﬁat’é‘@ne 3.85 (U 2H 5d, J =
10.8 Hz), 3.89 (3H, s), 4.08 (1/2H dd, J 6.0, 10.5

Hz), 4.29 H, g 4554 (1 =5 50-
14?1 H) , H(ig"gg ﬁ%ﬁq 5 6966#)% 55,(483%;3(%/25q t2, 2

8] = 2646 Hz),, 4.72. 0&#2&i4ddﬁLJnﬁ,435389cﬂaFE%,J6 2b4.4 Hz),

10 7.37 (1H, dd, J = 2.4, 8.4 Hz), 7.58 (1lH, d, J

is

(1H, s), 6.60-6.67 (1H, m, 6.95-7.01 (1H m,
7.14376243({bHs)n) 3.60-3.69 (1H, m), 4.05 (1H, dd, J = 5.7, 7.2

Hz), 4.47 (1H, d, J = 14.4 Hz), 6.16 (1H, s), 6.59 (1H, d,
J = 15.3 Hz), 6.60 (1H, d, J = 2.4 Hz), 6.98 (iH, dd, J =

2.7, 6.6 Hz), 7.14-7.29 (3H, m), 7.32 (14, &, J = 8.7 Hz),

I
H
&
L
jund
B

Example 113
-{2-{2-[({3R,55)-7-chloro~-5- (2, 3-dimethoxyphenyl)-1-1{3-
hydroxy-2,2-dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yljethyl}-1,3-thiazel-4-yl)propionic acid



10 7.72-7.82 (1H, m. (4) A solution of

3-[(3R, 59)-3-(3-amno-2-{[tert-

but yl (di met hyl ) silyl]oxy}-3-thioxopropyl)-7-chioro-5-(
2, 3- di met hoxyphenyl ) - 2- oxo- 2, 3-di hydr o- 4,

1- benzoxazepin-1 (5H)- yl]-2, 2-di net hyl propyi ace e
(0.42 g, 0.62 nmol) obtained 15 in Exanpl e 115-(5%‘358‘81‘”2006
et hyl 4-chl oro-3-oxobut anoate (84cpl, 0.62 mmol) in
et hanol (10 mM) was stirred at 80C for 32 hours.
After standing to cool, water (5 m) was added
thereto and the m xture was extracted with ethyl
acetate (130,490, The organic |ayer was washed wth
an aqueoug 20, satyrated sodi um chl oride sol uti on,
dried ove gUnEsi um sul fate, and then concentrated

under reducdd pressure. The resulting residue was
pur i faed. & tbi ca gel colum chronat ography
[develo« ] solwent: Bexane-ethyl acetate (41:9-3:1)]
to obta ﬂ Sa{gk[ 3R, 5S)-7-chloro-5-(2,3 25

2

dlnethquphe ylp-1-(3
o5 De 2006 257
1, 2,3, t trahydro-4,1-benzoRazepi n- 3-y1] -1 - hydroxyeth
yl}- 1Mt hiazol - 4- yl)acetate (0.18 g, 0.28 mml, 4S%

whi H:
s 2 WhiLgsrysial, T MR LO0L .S 005 (Feshy 1 oo,
(1H @, t%%fg)é%ﬁaguGéFkagjwbé%fggd (1H t, J =11.1
Hz), 3.38 (1H, 4 Hz), 3.54-3.70 (1H, n,

3. 62 (3/2ﬁlmﬁk é@D@ﬁ (%/26L6§) 3§ Zﬁ (&H053)3H35J5 2.20-
(1H, s), 3.89 3. 99 1 d J = 4.2, 11.1

Hz) , 2.42072F(,1/nal—,l, zddo d.#5 4 2{ lrih 12!—@)),—342510&3—14,361), 3.38
(3H, m, 4.47
(14, ¢, J = 14.7 Hz), 3.619 (3H, s), 3.624 (1H, 4, J = 11.7
Hz), 3.89 (3H, s), 3.%6 (1H, ad, J = 5.4, 6.9 Hz), 4.48 (1H,
d, J = 14.7 Hz), 6.16 (14, s), 6.61 (1H, d, J = 1.8 Hz),
6.80 (1H, s), 6.96-7.03 (1H, m), 7.17-7.23 (21, m}, 7.27~

10 7.40 (2H, m).

Example 114

3-(2-{2-[{3R,58)-7-chloro~5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-
15 benzoxazepin-3-yllethyl}-1, 3-thiazol-4-vy1)-3-methylbutanoic

acid



10 (1/2H, d, J = 14.4 Hz), 4.50 (1/2H, d, J = 14.4
Hz), 5.11- 5.23 (1H, m, 6.18 (1/2H, s), 6.19 (1/2H,
s), 6.61 (1/2H, d, J =2.1 Hz), 6.63 (1/2H, d, J =
2.1 Hz), 6.94-7.02 (1H, m, 7.095 (1/2H, s) , 7.103
(2/2H, s) , 7.14-7.40 (4H, m. (5) Manganese di oxi.de
(0.2 g, 2.38 mol) was added to 15 a solution oﬁlﬂmmﬂmy2006
ethyl (2-{2-[(3R, 5S)-7-chloro-5-f2: 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox
o_
1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] - 1- hydr oxyeth
yl}- 1,3-thiafdlcud-yl)acetate (0.15 g, 0.24 mmol)
obt ai ned | Exaaple 115-(4) in THE (5 m ), and the

m xture wa id’réd 20 at 70C for 4 days. After
standlng to\cool, insoluble substances were filtered
of f G e and the filtrate was concentrated
The resulting residue was
purifie ic | |lcol um chr omat ogr aphy

[develogmng solwent: yl acetate (3:1-2:1)]
to 25 eltdain ethyl HC CH,
(2-{[ (3RDS)-7-chl oro- 5- (2, °8- di met hoxyphenyl) 5

Decenber 2006 258

(11- (13- hydr 9x¥s 2432 Bt hyl B 0DY Inamd=@X 0z L a 3.0 Eehhdhy 16,
ro-

4, 1- bepzoxare pidipduyib] aset)=zikedr.t hi azol - 4-yl ) acetate

(71 g, 0.11 mmol, 48% as a white crystal. 1H NWR

(CDC13) S-r65c63H,) 9): 0.550%363H:) 5)1.06l.2%, (38M, 1538 (3H,

t, J =6.9 H), 3.14 (1H, t, J = 10.5 Hz), 3.41 (1H,

Ed, Jsx, 1439 W‘yf, S3.f58-€G.+'E-%,(2\B'Ir=m4: 82-@:8@}1'42)31,: J = 15.0

3.56-3.69 (1H, m, 3.62 (3H s), 3.89 (3H, s), 3.98

(1H, Had; 31H*§ ﬁ5 IQHB mkt)3‘W-15H(1ﬂ da; W= 3lz9, 3.62 (3H,
10. 8 Hz) 449(IH,dJ:v
144@kﬁ @6@W1H gd ymjﬁ@ gg@ (3H, 's), 3.96 (1H, t, J

= 5.7Hz), 4.48 (1H, d, J = 14.7 Hz), 6.16 (1H, s), 6.61 (1H,

s), 6.90 (1H, s}, 7.00 (iH, dd, J = 2.1, 7.8 Hz), 7.14-7.2Z

10 (2B, m), 7.30-7.40 (ZH, m).

Example 115
{(2-{[ (3R, 58)-7T-chloro-5-{2, 3-dimethoxyphenyl) -1- {3-hydroxy-
2,2-dimethylpropyl}~-Z-oxo-1,2,3,5-tetrahydro-4,1-

15 benzoxazepin-3-yllacetyl}-1,3-thiazol-4-yl)acetic acid




10 Hz), 6.18 (1H, s), 6.63 (1H, s), 6.95-7.01 (1H, m,
7.15- 7.22 (2H, m, 7.36-7.43 (2H, m, 7.57 (1H, s).
(6) A solution of ethyl (2-([(3R 5S)-7-chloro-5-(2, 3-
di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox
o_

1,2, 3, 5-tetrahydro- 4, 1- benzoxazepi n- 3-yl | acet y| } 2 Pegember 2006
15 thi azol -4-yl)acetate (60 ng, §:10 mMmol ) obtained in
Exanpl e 115-(5) and potassium carbonate (26 ng, 0.20

mmol) in ethanol (3 m) and water (0.5 m) was heated

to reflux for 5 hours with stirring. After standing

to cool, Pxdjre was acidified with I N aqueous

hydr ochl o acidy(l m) and 20 extracted with ethyl

acetate (%Q gYo” The organic layer was washed with an
aqueous sat Wrated sodiumchloride solution, dried

over an wsul fate, and then concentrated under
reduced rssurew Thesresulting crystal was washed
wth et at xgne ghd then dried under 25

reducedypresjsure ¢'o o o
(2-{[(%é§§S{-7-chloro-5-(2,3*@ Decenber 2006 259

dinethg% henyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

o_

1,2,3, 5-tetyahydnosdoh-henzoxazen pydzyld Wind 3omp1

thiazol-4?y{)acetic acid (40 ng, 0.67Onnﬁ?%%$6°lnas an e

pal e <5yetl<%yv:§er.>gs§rﬁbu5ﬂkbw (E0E13) wax iRy BHpwise to a

s), 1.04 (3H, s), 3.16 (1H, d, J =12.0 Hz), 3.41

(1H sdiudien Ik L3zks) 315 (dddtBg-2)2-Firketthy1k8o3yv1) -7-

Hz), 3.61 (3H, s), 3.62 (1H, d, J = 12.0 Hz), 3.88

H 3H, c8)¢rd- 99 A, BHdiddrhdxsBrd;1)18, 3, Blz) -t o wifyikH- 26d oo

J =14.1 Hz), 4.60 (1H, dd, J = 4.8, 8.4 Hz), 6.16

(1H, 48}, benzoxazepin-3-ethancl (3.66 g, 7.23 mmol) obtained in
Example 50-(1) in dichloromethane (70 ml). After stirring
at room temperature for 1.5 hours, water {15 ml) was added.
After extraction with dichloromethane {150 ml), the organic

10 layer was washed with a 5% aqueous potassium hydrogen

sulfate solution, an aguescus saturated sodium hydrogen

carbonate solution, water and an aquecus saturated sodium

chloride solution, and then dried over magnesium sulfate.

After concentration under reduced pressure, the resulting

15 residue was purified by silica gel column chromatography

[develeoping solvent: hexane-ethyl acetate (2:1)] and then

washed with Z-propanol-hexane to obtain 3-{(3R,55)-7-

chlore-5-{2, 3-dimetheoxyphenyl}-2~oxo~3- (2-oxoethyl) -2, 3-

dihydro-4, l1-benzoxazepin-1(5H) -y1]-2,2-dimethylpropyl

20 acetate (2.39 g, 4.74 mmol, &6%) as a white crystal.



10 6.62 (1H, d, J
7.10-7.20 (2H, m,
Exanpl e 116

3 (2 {[ (3R, 53)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-

Hz), 6.93-7.00 (1H, m,
7.

2.
7 42 (2H, ), 7.55 (1H, s).

E
. 33-

hydroxy 2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5- t et r ahy d1g5ERber 2006
, 1

benzoxazepi n-3-yl]acetyl}-1, 3-t h| azol -5-yl ) propionic

acid OCH3 OCH3 O C OS OH H3C ON H3C HO

According to a simlar manner to that of Exanple 115,

the titl &-apmpouwnd yass:obt.aisnedn, 20) 1k NMR (LDCL3), 8103 (3H,
0.65 (3H, s), 1.04 (3H, s), 2.76 (2H, 5 Decenber 2006
260 ts),J2=87. 2lHHz)ddd3. T4=(1H;, .4} 2712.BzHz)3. @& 23H, ddd, J
(1H, t, J = 7.2 Hz), 3.41 (1H, d, J = 15.0 Hz), 3.54
(1H, =dd|,-2J & 9, 817 1820, H2)55 3(BlL (BHJ s) 14346 1H,.62 (3H,
d, J = 12. 82 89 (3H, s), 395(1H, dd, J = 8.4,
18. OSPE)3 134 fblﬁr JlL 15i9 5 3PP, AHBSG(lFr‘dé 1JHz),

. s), 6.62 (1H ) 01
E(1H, 3n18,9 7?113-37).2(51 (4§H {’h G 3877543 (o1 Pilﬁ 47 5?4(“{ d,

(1H s). fxample 110, 1y o), 6.66 (1H, 4, J = 1.8 Hz), 6.96-

7.01 (1H, m), 7.15-7.23 {2H, m), 7.28-7.40 (2H, m), 9.81
(1B, br).

{2) A solution of 3-[{3R,55)-7-chlorc-5-(2,3~
i0 dimethoxyphenyl)-2-oxo~3~(Z-oxoethyl)-2,3-dihydro-4, 1-
benzoxazepin-1(5H)-yl]-2, 2-dimethylprcpyl acetate (2.0 g,
3.9%7 mmol) cbtained in Example 115-(1) in dichloromethane
(25 ml) was added dropwise to a solution of tert-
butyldimethylsilyl cyanide (0.59 g, 4.17 mmol), potassium
15 cyanide (44 mg, 0.68 mmcl) and 18-crown-6-ether {0.42 g,
1.59 mmol) in dichloromethane (25 ml) under nitrogen
atmosphere. The mixture was stirred at room temperature
for 18 hours and then concentrated under reduced pressure.
The resulting residue was purified by silica gel column
20 chromatography [developing solvent: hexane-ethyl acetate
(41:9-3:1)1 to obtain 2-[(3R,58)-3-(2-{[tert-
butyl{dimethyl}silyl]loxy}-2-c¢yancethyl)-7-chloro-5-(2,3-
dimethoxyphenyl) ~2-oxo-2, 3-dihydro-4, 1-benzoxazepin-1(5H) -
y1l]-2,2-dimethylpropyl acetate (1.96 g, 3.04 mmol, 77%) as

25 a white crystal,.



10

(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepi n-3-yl]-1-hydroxyethyl }-1,
3-thiazol-4-yl)acetic acid O3 CH3 C OS HC
H3C J\!~ OH HO 15 A mixture of ethyl

(2-{2-[ (3R 5S)-7-chloro-5-(2, 3- »g¢

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

0-.

1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] - 1- hydr oxyeth

yl }- 1, 3-thinazolicdeyl)) acetate (©:2%)g9, 00140(mmH,) s), .15
obtained in Exanple 115-(4), a IN aqueous sodi um

hydr d%vde, sol utd.¢f (2/28, n$). dhd %ethddsl £56 r.)°2wds/2H, s),
stirred at roomtenperature for 5 Decenber 2006 261 2
hour §. 9Thi &/ HixtUre’wls &&idifli-ed WPt A-#N &fbedus 3-52 (1H,
hydrochloric acid (1. and then extract ed wth

et hyFr dcethtd (HE‘B m;) 62'5%1?% e‘-‘><h|fr§’cg3vvé§ s Hed ﬂé\ﬂﬁl 1 Hz)
Sver mbnobi i § ?Eﬂera?i | "t HorcnLent Pt 88 uasy (/24

duged
Eg ? : pre%ﬂéi“ Z&hl ogggg J;’f% dirmdt Roxyphehiiy 4-21-1-76 G,
5)_3- h}ﬁ‘?foé}’:zez 2fli nBt hyl pEopy) Jr 2-0Xg- 1, 2, 3.5zt ety ahyYE on o

J = 2.7 Hz), ©.95-7.02 (1H, m), 7.10-7.3% (4H, m).

9 Dl\elcember 2006

{3) Diphenyldithiophosphoric acid (0.39 g, 1.55 mmol)
10 was added to a seolution of 3-[(3R,55)-3-(Z2—{ [tert-
butyl (dimethyl)silyl]oxyl}l-2-cyanoethyl)-7-chloro-5-(2, 3-
dimethoxyphenyl) -Z2-oxc-2, 3-dihydro—-4, 1-benzoxazepin~1 (5H) -
y1]-2,2-dimethylpropyl acetate (0.5 g, 0.78 mmol) obtained
in Example 115-(2) in isopropyl alcchel (10 ml), and the
15 mixture was stirred at 60°C for 14 hours. The mixture was
cooled to room temperature and then concentrated under
reduced pressure. The resulting residue was purified by
silica gel column chromatography [developing solvent:
hexane-ethyl acetate (41:9-3:1)] to obtain 3-[(3R,55)-3-(3-
20 amino-Z-{[tert-butyl (dimethyl}siiyl]lexy}-3-thioxopropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-2, 3-dihydro-4,1-
benzoxazepin-1(5H)-y1l]-2,2-dimethylpropyl acetate (0.48 g,
0.71 mmol, 91%) as a white crystal.

'H-NMR (CDCl13) &: -0.06 (3/2H. s), -0.02 (3/2H, s),

25 0.03 (2/2H, s), 0.04 (3/2H, =), 0.76 (9%/2H, s}, 0.81 (9/2H,



4, 1- benzoxazepi n- 3-yl ] - 1- hydroxyet hyl } - 1, 3-t hi azol -
yl)acetic acid (0.24 g, 0.40 mmol, quant.) as
colorless 10 noncrystalline powder. 'H NVR (CDC13) 8:
0.66 (3H s), 1.05 (3H, s), 2.30- 2.70 (2H, m, 3. 17

(1H, t, J = 11.7 Hz), 3.40 (1H, d, J = 14.4 Hz)
(1H, d, J = 11.7 Hz), 3.63 (3H s), 3.79 (2H,

%jDecenlerZOOﬁ

3.90 (3H, s), 4.19-4.32 (1H, m,,4;48 (1/3H d, J = 15
14.4 Hz), 4.50 (2/3H d, J = 14.4 Hz), 5.20-5.30 (1H,
m 6.18 (2/3H, s), 6.21 (1/3H, s), 6.62 (2/3H, d, J

4 Hz), 6.67 (1/3H d, J = 2.4 Hz), 6.98-7.03 (1H,

m), 7) 070 (44, (39pH, F) 15607923 F/2H, B), 7.B80-BH2s(2H2.03 (3H,
m .

20 Exanmple 118 3-(2-{2-[ (3R, 5S)-7-chl oro-5-(2,

3- di ret hoxyiptioryl Y18, (8}, 2.39-2.60 (1H, m), 3.51 (1/2H, d, J

hydr ox¥- 2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4
, 1- behzoxd¥epi A-32yI(} £AH hydr oxyetlAy L} HA) 3-3 fﬁoaz(@IILSS

yI)pr%om c acid 5 Decenber 2006 262 O H3 0 CH3

Cl O

13" foroty { M) / NP HBE ¢ 1HiéHrA@eoFdTnJgO 1% H)gi r’h Par (1/2H,

sranngr So:trbat Of Exgn% s , 4.08 (1/2H, dd, J = 6.0,

10

15

20

25

1¢.5 Hz), 4.29 (1/2H, t, J = 6.6 Hz}, 4.54 {1/2H, d, J =

If

14.1 Hz), 4.56 (1/2H, d, J i4.1 Hz), 4.63 (1/2H, t, J =
6.6 Hz), 4.72 (L/2H, dd, J = 4.5, 9.0 Hz), 6.25 {(1H, s},
6.60-6.67 (1H, m}, 6.%5-7.01 {(1H, m), 7.14-7.43 (5H, m),
T.72-7.82 (1H, m).

(4) A solution of 3-[(3R,53)-3-(3-aminec-2-{[tert-
butyl (dimethvyl)silyl]loxy}-3-thioxopropyl)-7-chloro-5-(2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, 1-benzoxazepin-1{5H) —
y1ll-2,Z2-dimethylpropyl acetate (0.42 g, 0.62 mmol) obtained
in Example 115-(3) and ethyl 4-chloro-3-oxcbutancate (84 ul,
0.62 mmol} in ethanol (10 ml) was stirred at 80°C for 32
hours, After standing to cocl, water {5 ml}) was added
thereto and the mixture was extracted with ethvl acetate
{130 ml). The organic layer was washed with an aqueocus
saturated scdium chloride sclution, dried over magnesium
sulfate, and then concentrated under reduced pressure. Ths
resulting residue was purified by silica gel column
chromatography {developing solvent: hexane-ethyl acetats
(41:92-3:1}] to obktain ethyl (2-{2-[(3R,58)-7-chloro-5-{2,3-

dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl) -2-oxo-



the title conpound was obtained. 1H NVR (CDC13) 6:

0.66 (3H, s), 1.04 (3H, s), 2.13 5 2.41 (2H, m,

2.50-2.60 (1H, m, 2.61 (2H, t, J = 7.5 Hz), 3.10

(2H, t, jr = 7.5 Hz), 3.10-3.10 (1H, n), 3.39 (1/2H,

d J =13.8 Hz), 3.40 (1/2H, d, J = 13.8 Hz),

3.57-3.64 (1H, m), 3.62 (3H s), 3.90 (3H, )s), 5 December 2006
4.19-4.30 (1H, nm), 4.466 (1/2H2¢h J = 13.8 Hz),

4.474 (1/2H, d, J = 13.8 Hz), 5.01 10 5.20 (1H, m,

6.17 (1/2H, s), 6.19 (1/2H, s), 6.58-6.63 (1H m,
6.95-7.02 (1H, m, 7.15-7.30 (2H, m, 7.31-7.43 (3H

r@_ 1E2aﬁpbetéﬂ§hhydro~4,l_benzoxazepin—3—yl}—l—hydroxyethyl}—
(5-1[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3-hyd
roxy-l,$5thiazoi-4-yljacetate (0.18 g, 0. 28 mmol, 45%) as a

2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benz¥%asepFRyS:ad | acetyl }- 2 thlenyl)acetlc aC|d 5

Decenber 2006 263 O CF a ON H3C 0 OS
HSC HO oWP(lcéPFép?) %nd - ﬁﬁ. éﬁ&ﬂ %)m orite (Blra2im 1-26 (31,
Sl A 7 Gaged e R % 1 002 20NN O, my, 3.1

2- dlqghhprrggylgl'ﬁ ehl Org 55 (2 fgté‘ z), 3.54-3.70

di met' hokyphenyl )-2-0x0- 1 réhyd?o 4,1-benzoxaz
ﬁf;n 1§,yhiﬁcﬁﬁ&§ %QEQ,(gyﬁ Qwﬂﬂ %leUUED,'ﬁxﬁH51@25s), 3.75

at room
{(1H, s), 3.8% (3H, s), 3.9% (1/2H, dd, J = 4.2, 11.1 Hz},
4.07 (1/2H, dd, J = 4.2, 11.1 Hz), 4.10-4.30 (3H, m}, 4.47
10 {(1/2H, 4, 4 = 14.4 Hz), 4.50 (1/2H, 4, J = 14.4 Hz), 5.1l-
5.23 (1H, my, 6.18 {(1/2H, =), 6.19 (1/2H, s), 6.61 (1/2H, d,
J = 2.1 Hz), 6.63 (1/2H, d, J = 2.1 Hz), 6.94-7.02 (1H, m),
7.08%% (1/2H, s), 7.103 (1/2H, s), 1.14-7.40 (4H, m).

(%) Manganess dioxide (0.2 g, 2.38 mmol) was added to
15 a golution of ethyl (2-{2-[{3R,53)-7-chlcro-5-(2, 3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4,l-benzoxazepin-3-yl]-1-hydroxyethyl}-
1,3-thiazol-4-yliacetate (0.15 g, 0.24 mmel) obtained in
Example 115-(4) in THF (5 ml), and the mixture was stirred
20 at 70°C for 4 days. After standing to cool, insoluble
substances were fillitered off using Celite and the filtrate
was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography
[developring solvent: hexane-ethyl acetate (3:1-Z2:1)1 to

25 obtain ethyl {(2-{{(3R,53)-7-chloro-5-(2,3-dimethoxyphenyl} -



tenperature. The mi xture was stirred for 4 hours and

then concentrated under reduced pressure. The

resulting residue was dissolved in dichloronethane

(30 M). Ethyl 2 10 thi opheneacetate (0.69 m, 4.57

mol ) and tin chloride (1.24 m, 10.6 mol) we

added dropwi se under ice-cooling thereto. The nS}FﬁF%¢WIZOO6
was warmed to roomtenperature amgk stirred for 13

hours. The reaction solution was poured into

ice-water and extracted with dichloronethane (170 m).

15 The organic | ayer was washed with I N aqueous

hydr 6chBorydrosaciZd 2 -waneth v ey laqdeous—bsat ut-dté¢@trahydro-
sodium chloride solution, dried over magnesi um

sul f 4t é;bamePdiewincénebht¢atdd Underhiedubeir vl acetate (71
pressure, The resul ting residue was subjected to

sili B4 gl 1 ed i ERFONBE oyrdphy S6YFEBY eloplng

sol vent : hexane ethyl acetate gl 1- 3 7}] to Decen?er
2006 264 0BFai et Hy o =29 (3H,

5-{L(3R, 55% 291:1'1(3 age E:”Q’uﬁ %: dijmet 'i‘}ﬁ' Efegy d, J =

chlbro 5 |net oxyphenyl )- 2- 6x6-1 tet h
dr o- 14, 1- henzoxazepi p- 3ay) 1 acetyld) - 25t bi eny) )acetat 8s (1x,

as a mxture wth inplrities. This m xture was

di ssghved. én %Pﬁt hanok. ¢4 My, asr)d waber {d, Md, 7 = 8.1, 18.3

potaSS|un1car nate (86 ng, 0.63 mMmmol) was added
theragto, anck the, md&t ul e= wase t heJnB heated. 2o (oflux 7 = 6.9
for 2 hours with stirring. After standing to cool,
t he HixtuseltWwas Hackdi i edimi4 MzLN dq6eousH, dd, J = 4.8, 8.1
hydrochloric acid (1.5 m) and then extracted with

1let hyHz10 @ckt atiél (85, nb) 63 Thigi,.organibe 9bayeil wasi,washed- 15-

with an aqueous saturated sodi um chl oride sol ution,
dried-evef2H, m), 7.36-7.43 (2H, m), 7.57 (1lH, s).

{6} A sclution of ethyl (Z2-{[(3R,53)-7-chloro-5-{2,3-
dimethoxyphenyl)-1-{3-hydroxy-2, 2-dimethylpropyl)-2-oxc-
1,2,3,5-tetrahvdro-4,1-benzoxazepin-3-yllacetyl}-1, 3~

15 thiazol-4-yliacetate (60 mg, 0.10 mmol) obtained in Example
115-(5) and potassium carbonate (26 mg, 0.20 mmol} in
ethanol (3 ml) and water (0.5 ml) was heated to reflux for
5 hours with stirring. After standing to ccel, the mixture
was acidified with 1N aqueous hvdrochlceric acid (1 ml) and

20 extracted with ethyl acetate {70 ml). The corganic laver
was washed with an aqueocus saturated scdium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting crystal
was washed with ethyl acetate-hexane and then dried under

25 reduced pressure to cobtain (2-{[{3R,58)-7-chloro-5-{(2, 3-



magnesi um sul fate, and then concentrated under reduced
pressure. The resulting residue was purified by
preparative |iquid chromatography [devel opi ng sol vent:
15 water-acetonitrile (9:1-5:95)] to obtain
(5-{[(3R 595)-7-

chl or 0- 5- (2, 3- di net hoxyphenyl )-1-(3-h ydroxy 2, 23 December 2006
di met hyl propyl ) - 2- oxo-1, 2, 3, 5-t et kahydr o- 4, 1- benzoxaze

pi n- 3-yl]acetyl}-2-thienyl)acetic acid (52 ng, 0.09

mmol, 2% (2 step)) as pale yellow noncrystalline

powder. 20 1H- NMR (CDC13) S: 0.65 (3H, s), 1.04(3H,

s), &1&8tﬁai#phéhyLl—E 13- KyﬁEanyQ zgdﬁﬁbkhﬁﬂprébyi 4.50x0-
16.8 Hz), 3.41 (1H, d, J = 14.1 Hz), 3.61 (3H, s),
3.641(2H3, skt =mhHra- ﬁk),beﬁzﬂ%hiéﬂﬂn -ddylJac=18:11,-1, 3-

16.8 Hz), 3.89 (5H, s), 4.45 (1H d, J = 14.1 Hz),

4. 58thlpzodd; -l )=mchktEc 8ci1dHrG 185,170 .0CIHme), DB I6.a62a pale
(1H, s), 6.95-7.10 (2H, m, 7.11-7.20 (2H, m, 7.35 5
Decerbéto2006rs265 41 (2H, m), 7.66 (1H, d, J = 3.6

Hz). Exanple 120

4-{[ (3R dkPer o- 51:( 2,-3-dildEt hoxy phety | §3iH- (3-hydi & (1H,

%afngmy}?pmgga) 3: 630112 % o rodfahylfb £54 (18, dd, J

benzox z P%ﬁﬁngne%P%ﬁ)F% 3- tlhgg%l g E[;goxyllq
TEN . p = 12.0 Hz},
acid él %IC?P& EB z)
3.88 (3H, s), 3.99 (1H, dd, J = 8.4, 18.3 Hz), 4.47 {(1H, d,
J = 14.1 Hz), 4.60 (1H, dd, J = 4.8, 8.4 Hz), 6.16 (1iH, s},
10 6.62 (1H, d, J = 2.7 Hz), 6.93-7.00 (iH, m), 7.10-7.20 (2H,

m), 7.33-7.42 (2H, m), 7.55 (1H, s).

Example 116

3-(Z-{[(3R,58)-7-chlcro~5-(2, 3-dimethoxyphenyl) -1-(3-

15 hydroxy-2,2-dimethylpropyil) -Z-oxo-1,2,3,5-tetrahydro-4,1-
benzecxazepin-3-yllacetyll-1,3-thiazcl-5-yl)propionic acid

3
_CH,
0
o

Cl O
O SEETE S OH
N > £ I
H,C o C N
H.C

HO

According to a similar manner to that of Example 115,
the title compound was obtained.

20 'H-NMR (CDCls) &: 0.65 (3H, s}, 1.04 (3H, s), 2.76 (ZH,



According to a simlar manner to that of Exanple 26,

the title conpound was obtained. 10 -H-NWR (CEC 3) S

0.65 (3H, s), 1.05 (3H, s), 3.15 (1H, d, J = 12.0

Hz), 3.40 (1H, d, J = 14.4 Hz), 3.60 (3H, s), 3.65

(1H, d, J = 12.0 Hz), 3.75 (2H, dd, J = 1.5, 6.6

3.88 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 4.55 (1 ,e%‘?mberz‘)%
J = 6.6 H), 6.18 (1H, s), 6.55:§dH s), 6.96 (2H,

dd, J = 2.7, 15 7.8 Hz), 7.13 (1H t, J = 7.8 Hz),

7.32-7.40 (2H, m, 8.71 (1H, a). Exanple 121

(2-{3-[ (3R, 53)-7-chl oro-5-(2, 3-di ent hoxyphenyl )-1-(3-

20 t, J = 7.2 Hz), 3.14 (1H, 4, J = 12.0 Hz), 3.23 (IH, t, J =
hydroxy-2,2-dinethylpropyyl)-2-oxo-1,2,3,5-tetrahydro-

4,1 5.Pebehbe?- PO0EH, 266 J = 15.0 Hz), 3. 54 (1H, dd, J = 4.8,
benzoxaze |ne 3- I]propyl} 3-thiazol -5-yl acetic

aci d 18ake C¥ p38, N cc@-HF2 Nlﬂc Gl)Jthlf Hz}, 3.83 (3H,
(di et hox phosgpory acetate (4.76 }% was

adde& drgp%fs sdépe%s?bh“b@ §6&ruﬁ7ﬁ@d”i edigd = 15.0

stl r?l %g ?Egmgufh ¢ T?E g}? ’3@ S?‘t*} Cﬁrﬁtﬂg*(f lg 6.62 (1H,

di met | thyl =2, 3- d
i me oxpgn{(%%lgxog(% pxoethyl )2, g5 di-hydror 4,1-op

benzoxézepln 2- di met’hyl rob [ acetate
(10.8 g4 (20 nmpl) was added. Adter stirring for 1
hour, the m xture

Example 117

10 (2-{2-[(3R, 58} -7-chloro-5~ (2, 3-dimethoxyphenyl) -1~ (3~

hydroxy-2,2-dimethylpropyl)-2-oxe-1,2, 3, 5-tetrahydro-4, 1~
benzoxazepin-3-yl]-1-hydroxyethyl}-1,3-thiazol-4-yl}acetic

acid

15 A mixture of ethyl (2-{2-[(3R,58)-7-chloro-5-(2, 3-

20

dimethoxyphenyl)-1-{3-hydroxy-2, 2-dimethylpropyl)-Z2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl}l-1l-hydroxyethyl}-
1,3-thiazol-4~vyl)acetate (0.25 g, 0.40 mmol} obtained in
Example 115-(4), a 1IN agueous sodium hydroxide solution (1

ml) and ethanol (5 ml) was stirred at rcoom temperature for



10 was diluted with ethyl acetate, washed with an
aqueous saturated ammoni um chl ori de sol ution and an
aqueous saturated sodium chloride solution, dried
over magnesium sulfate, and then concentrated under
reduced pressure. The residue was purified by ggb
gel colum chromat ography to 15 obtain et hyl
(2E)-4-[ (3R, 5S)-1-(3-acetoxy-2, 241

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

1,2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] - 2- but enoat e
(11. 83 hgyur20 s, miQ0)re 'wHNNMRIACDCIA)wibi OLIDE aL8oHS
s) 1.03 (3 H s) 1.28 (3 20 H t, J =7.06 H) 2.03
(3 Hhvgyoh ipgi2apidnyl & 381 )( B0H, thHen gxtrater8 vl ethyl
3.62 (3 H s) 3.86 (6 H m 4.18 (2 H, %ﬁ J =5
Decefbefa 20065 5877, ﬁ%l%tﬁxt$556 Fiskﬁa
FE) 5.90 (1 H d, = 64 Hz) s 6. 64
nfaﬁuta%x§§oﬁiym6c@%p?%ge|§01H$1?n27&fhp¢r)ﬁ¥“HfgyéSlum
Ethyl 4-[ (3R.5S) 3- acet ox
i merHy PRV oy TR G (o S AL Rt oS 2
- h h
1 2, %b%atetraﬁfd#éBE ? %é%fg£§§§pln yl?lme Sﬁgﬁog?
(15 gs- hg&o&mbld%@aﬂgﬁa@ﬁxgn@%—ﬁﬂ &%)-t\e@%hydro-
di ssol ved in~ methanol , nagneS|un1(3 17 g,
131 molpemasadded- 31pﬁreﬂmyda6§iybhﬁymﬂ ur-emMasol-4-
stirred for 3 hours. The 10 reaction solution was
di | uyedamet i ety (acet aje,0 washedl, wptdnid N aguealsrless
hydrochl ori c acid, an aqueous saturated sodi um
L0chl onbdergalaitliion, pdriled. over anhydrous nmagnesi um

sul fat e, and then concentrated under reduced pressure.
The 'H-NMR (CDCl3) &: 0.66 (3H, s), 1.05 (3H, s), 2.30-

2.70 (2, m), 3.17 (1H, t, J = 11.7 Hz), 3.40 {(1H, d, J

ecember 2006

ed) wiph4§T3aqueous

14.4 Hz), 3.61 {1H, d4, J = 11.7 Hz), 3.63 (3H, s, 3.79 (ZH,
s), 3.90 (3H, s), 4.19-4.32 (1H, m}, 4.48 (1/3H, 4, J =
15 14.4 Hz), 4.50 {2/3H, d, J = 14.4 Hz), 5.20-5.30 (1lH, m),

6.18 (2/3H, sy, 6.21 (1/3H, s), 6.62 (2/3H, d, T = 2.4 Hz),

6.67 {(1/3H, d, §d = 2.4 Hz), 6.98-7.03 (1H, m), 7.07 (1H,

T.15-7.23 (Z2H, my), T7.30-7.42 (2H, m).

20 Example 118

-(2-{2-[(3R,58)-7-chlorc-5-(2, 3-dimethoxyphenyl)-1-(3-

s},

hydroxy-2, 2-dimethylpropyl}-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]-1-hydroxyethyl}-1,3-thiazol~-5-

vl)propiconic acid



resi due was dissolved in nethanol (150 m), a IN
aqueous 15 sodi um hydroxi de solution (52 m) was
added, and the mxture was stirred for 2 hours. The
reaction solution was concentrated under reduced
pressure, and the residue was dissolved in watef_and ber 2006
washed with ether. The aqueous |ayer was acidifi Bgecmber
wi th I N aqueous hydrochloric aci dgand 20 t hen
extracted wth ethyl acetate. The organic | ayer was
washed with water, dried over nagnesium sul fate, and
then concentrated under reduced pressure. The residue
was dissol ved-j,n nmethyl ene chloride (100 m),

pyridi ne { 16 Qﬁ, 80 mmol ) and acetyl chloride (4.98
m, 70 ) wet € added 25 thereto, and the m xture
was stirred\for 1 hour. After 5 Decenber 2006 268
owas added, the reaction solution was
stirred r 4)-hQur ss eéfHextracted with ethyl
acet at e~Thyg r e Il ayer was washed with an aqueous
sat ur at sodi ¥ chtoride solution, dried over
magnesihgmysul fate, and then 5 concentrated under
reducedoptressure. The residue was purified by silica
gel colum chronatography to obtain 4-

[ (3R 5S) - ﬂ:c&c?’r@ﬁ‘%t Q%Y = ngfh é@tn@fjn%&olgw lhgt CJH %rx%mélé 117,

d| netth@xyphwy&dmp%ummw;sZG&aﬁLrte%trahydro 4, 1- benzoxaz
epi n- 3-yl]butanoic acid (10.9 g, 19.8 mmol, 76% . 10

"H- NWVR (CBCE3R GonB194 5630Hses)3il. @2 ,(3. b $3Hﬂ4§§'2.13—
2.00 (4 H mM 2.03 (3 H s) 2.37 (2 H t, J=7.16 Hz)
B.512.¢1 HHEAm)I 2.324-236WHz)118. 61 ,(3.H]l $IH3.t70-13=92.5 Hz),
(6 H m 4.56 (1 H d, J =14.13 Hz) 6.24 (1 H, s)

6. 633(-1GH,(2}(H!, 3 & = 7.5 Hz), 3.10-3.10 (1lH, m), 32.39 (1/2H, d,

J = 13.8 Hz), 3.40 (1/2H, d, J = 13.8 Hz), 3.57-3.64 (1H,
m), 3.62 (3H, s), 3.90 (3H, s), 4.19-4.30 (1H, m), 4.466
(1/2H, d, J = 13.8 Hz), 4.474 {1/2H, d, J = 13.8 Hz), 5.01-
10 5.20 (1H, m), 6.17 (1/2H, s), 6.19 (1/2H, s), 6.58-6.63 (1M,

mj, 6.95-7.02 (1H, m), 7.15-7.30 (2H, m), 7.31-7.43 (3H, m).

Example 119
{(5={[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-
15 2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]lacetyl}-2-thienyl)acetic acid



2.26 Hz) 6.98 (1 H s dd, J = 7.54, 2.26 Hz) 7.15-7.37
(4 H 15 m. (3) Isobutyl carbonate chloride (0.55
m, 4.20 nmmol) was added to a solution of

4-1 (3R, 5S)-1-[ 3-acet oxy- 2, 2-

di met hyl propyl ] - 7-chl or o- 5 (2, 3-di net hoxyphenyl )

- 1,2, 3,5-tetrahydro-4, | -benzoxazepi n- 3- yI]butan%ﬁFCﬂnhﬂzOO6
acid (2.0 20 g, 3.65 mml) obtaiped in Exanple 121-(2)
and triethylamne (0.53 nml, 3.83 nmol) in

di met hyl acetam de (20 m) at 0C, and the m xture was
stirred at 0C for 30 mnutes. To the reaction

solution a J~a&+, am no- 3- oxobut anoi ¢ aci d

hydrochIO' (0chl g, 4.02 nmol) obtained in Exanple
1-(2) 25 .-ued and pyridine (0.47 m, 5.84 mmol)

was then adaed 5 Decenber 2006 269 dropMAse After

sti rrdng 0 nltenperature for 1 hour, the reaction
solutio 4s di}uted with ethyl acetate. This was

washed w4 h aqu ydrochloric acid, a 5% aqueous

5 potasgtum bogen s ate sol ution, an aqueous

satura odlun1hydroge carbonate sol ution and an
aqueous saturated sodi | oride solution, dried

over mAfnesium sulfate, and then concentrated under

reduced ppessur %ro-'éheaﬁﬁsﬁﬁucﬁaf%%mgk%é&' }{@dqz‘ '?anHE 77 mmol)

(20 m ), Lawesson's'reagent nmol ) was
added.thesei0; Adwtbe beétgdidM¥%n$BEr£EQ 3&,53@0@—f9£

1 hour. The reaction solution was diluted mnth et hyl

acet ateroxmashed wirikhnhvwab espand 7arhagueoss (sat-ur at ed

sodi um chl oride solution, dried over magnesi um

Ssul f df eetlamdyphenyl) ~2-oxo-1, 2,3, 5~tetrahydro-4, 1-benzoxazepin-

[ (
me
1,

3-yllacetic acid (2.5 g, 4.81 mmel) in THF (25 ml) at roocm

temperature. The mixture was stirred for 4 hours and then
concentrated under reduced pressure. The resulting residue
was dissolved in dichloromethane (30 ml). Ethyl 2-

10 thiopheneacetate (0.69 ml, 4.57 mmcl) and tin chloride

(1.24 ml, 10.6 mmocl) were added dropwise under ice-ccoling
thereto. The mixture was warmed to room temperature and
stirred for 13 hours. The reaction solution was poured
into ice-water and extracted with dichloromethane (170 ml).

15 The organic layer was washed with 1N aguecus hydrochloric
acid, water and an agueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue
was subjected to silica gel column chromatography

20 [developing solwent: hexanse-ethyl acetate (1:1-3:7)] to



then concentrated under reduced pressure. The residue

was 15 dissolved in ethanol (20 m ), a I N aqueous

sodi um hydroxi de solution (10 m) was added, and the

m xture was stirred for 4 hours. The aqueous | ayer

was acidified wth a 5% aqueous potassium hydro

sul fate solution and then extracted with ethyl IBecember 2006
acetate. The organic layer was waghed with water, 20

dried over magnesium sulfate, and then concentrated

under reduced pressure. The residue was purified by

silica gel colum chromatography to obtain the title
conpeundiflebhgl (SE{G63RNDBE) - 4308-acedolyR2 ( DMBChata)y 1Giropyl) -
0.76 (3 H a) 0.83 (3 H s) 1.63- 25 1.86 (4 H m

2. 90 72hHert+5IJ( % 6.di8eHz =z Bpi2+3.)2Q -020H] , B) 3B5-tetrahydro-
Decenber 2006 270 3.51 (3 H, s) 3.64 (1 H d, J =

14. 13, PEPGSZQ%@%ER?D-@nwl$aC$§ykﬁfﬁtﬂh@eﬂyldacgt&iQAﬁ313

Hz) 4.53 (1 H t, J =5.09 % 6.05 (1 H s) 6.38 (1

H, dml}turg WE¢Qﬁ3mppr151F§ H, QPS‘plxtu7e91a§t§1ssolved in
7.21-7.28 gl H m 7.41 H s). 7.51 gl H, dd,

B. 76502841 1y Y7, 669 ¥Re Tl G012 8 FES Pﬁ}umeamf@te (86 mg,
122

3 (29057 3R by 26Krsn sh%f?fzofs et hioRyphey 25"

hydrgfﬁt dztﬁlre% 6?5pyl?9%f%nx§?f ftérgln%treﬁ$gf ?Eanding
1 1Qo cool, the mixture was a01dlf1ed w1th 1IN agueous

benzoxazepln 3-yl]propyl}-1,3-thiazol -5-yl)propionic

aci dhyeeocil o Q c GHEH N~§1nl and then extracted with ethyl

10 acetate {35 ml). The organic layer was washed with an
aqueocus saturated sodium chleoride solution, dried over

magnesium sulfate, and then concentrated under reduced

pressure. The resulting residue was purified by

preparative liquid chromatography [developing solvent:

15 water—-acetonitrile (9:1-5:95)] to obtain (5-{[(3R,58)-7-

chloro~5-(2,3-dimethcxyphenyl)-1-{3-hydroxy-2,2-

dimethylpropyl)-2-oxo-1,2,3,5~tetrahydro-4, l-benzoxazepin-
3-vllacetylil}l-2-thienvljacetic acid (52 mg, 0.09 mmocl, 2% (2

step)}) as pale yellow noncrystalline powder,

20 'H-NMR (CDCl,) &: 0.65 (3H, s), 1.04{3H, s), 3.19 (1H,

d, J = 11.7 Hz), 3.28 (1H, dd, J = 4.5, 16.8 Hz), 3.41 (1H,

83
o
i

14.1 H=z), 3.61 (3H, =), 3.64 (1H, d, J = 11.7 Hz},
3.70 {1H, dd¢, J = 8.1, 16.8 Hz), 3.89 (5H, s), 4.45 (1H, 4,
J =14.1 Hz), 4.58 (1H, dd, § = 4.5, 8.1 Hz), &.17 (1H, s},

25 &.62 (1H, s}, 6.95-7.10 {(ZH, m), 7.11-7.20 (2H, m), 7.35-



According to a simlar manner to that of Exanple 121,
the title conpound was obtained. 1H NMR (DVSO d6) 6:
0.75 (3 H s) 0.83 (3 H s) 1.59- 15 1.88 (4 H m
2.48-2.59 (2 H nm 2.83-3.20 (6 H nm 3.51 (3 H, s)
3.64 (1 H d, J =14.13 Hz) 3.78-3.86 (4 H m 4

H d, J = 14.13 Hz) 4.53 (1 H t, J = 5.09 Hz) 65%%@”20(’6
H s) 6.37 (1 H d, J:245Hz§65711728(m 3H)
7.51 (1 H dd, J =8.67, 2.45 Hz) 7.66 (1 H d, J =
8.85 Hz). 20 5 Decenber 2006 271 Exanple 123

(2-{3-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3-
hydr 6xy12{2H, m}, 7.66 (1H, d, J = 3.6 Hz}.

2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1-
benzoxazepi ne- 3-yl ] propyl }-1, 3-thiazol-4-yl)acetic
acid """/ O« C OwWS NN O CZH5 ~CH (1) D ethyl
cyan&iethyt phidsphonate (3.88 ni, 24 nmol) was added
dropwi se to a suspensi on_ of SOdI um hydri de (0. 88

22 m‘mﬂi P SFHE I EBBORD ) >at2 GCAACEBP= 6k 91 g 1t 6~ By~
%Rés%ﬁmezt*@mpaPBY% (5 S oA BRI drd 10

g (2_2b8§9§§z§ 23 dh hydror 4,,1-benzoxazepi no (S ¥l Lz 4

3
/CH 3
0

O /2 »\_R\\OH
j) NyS
According to a similar manner to that of Example 26,

the title compound was obtained.

10 "H-NMR (CDCl:) &: 0.65 (34, s), 1.05 (3H, s), 3.15 (1H,

15

20

d, J = 12.¢ Hz), 3.40 (lH, d, J = 14.4 Hz), 3.60 (3H, s},
3.65 (14, d4, J = 12.0 Hz), 3.75 (2H, dd, J = 1.5, 6.6 Hz),
3.88 (3H, s), 4.48 (1H, d, J = 14.4 Hz}, 4.55 (1H, t, J =
6.6 Hz), 6.18 {1H, =), .55 (1H, s}, €.96 (2H, dd, J = 2.7,
7.8 Hz), 7.12 {(lH, £, J = 7.8 Hz), 7.32-7.40 (2H, m), 8.71

{(1H, s).

Example 121
(2={3-[ (3R, 58} -7-chloro-5- (2, 3-diemthoxyphenyl) -1-(3-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydrc-4,1-



di met hyl propyl acetate (10.8 g, 20 mmol) was added.
After stirring for 1 hour, the m xture was dil uted

with ethyl acetate, washed with saturated ammoni um

chl oride and an aqueous saturated sodi um chloride
solution, dried over 15 magnesium sulfate, and t
concentrated under reduced pressure. The residug?&ﬁgnhﬁ2006
di ssolved in methanol (105 m), -pmgnesium (2.4 g, 100
nol ) was added, and the m xture was stirred for 2
hours. The reaction solution was diluted wth ethyl
acetate, washed with 1N aqueous hydrochloric 20 acid

and asnagueods rsattual edoser) umchharde-sof utdcen,ic acid
dri ed over anh¥) ous magnesi um sul fate, and then 5
Decenber 20086 2 concentrated under reduced

pressure. el resi due was dissolved in nethyl ene
chloride (68 mPMeé triethylanine (3.69 m, 26.6 mvl)
and acety] boride (1.51 m, 21.2 mmol) were added,
and thﬁ[ﬁ] N

reacti on

‘VB§A§H§?LEQ for 2 hours. 5 The
i on wasndyl uted,mi th ethyl acetate,

washed mﬁth;ananueous saturated sodi um hydrogen

car bonat sol ution and an aqueous saturated sodi um
chl ori de wition, dried over magnesium sul fate, and

then concentrahed. nder orsdused Aressuce, The resigue,,

was purified by silica gée r omat ography to

Obtahﬂo@f[&é%zé%%EH7HQBEQ£9§3i£%Ysus ension of sodium hydride
cyanopropyl ) -5- (2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydr©

54W1TDP§@Z@%qgﬁQ%ﬁﬂ;(@hDTﬁf]Eﬁﬂghggnggh&%prOEXker §tirring

acetate (5.5 g, 10.4 mmol, 52% . 1H NWMR (CDCl3) S:

0.947563 B ®B)nkl? EG3{kH3rsS)s-BGhloro-5-{2, 3-
dimethoxyphenyl) -2-oxo~3~ (Z2-oxoethyl} -2, 3-dihydro-4, 1-
benzoxazepin-1{5H)-y1]-2,2-dimethylpropyl acetate (10.8 g,
20 mmol) was added. After stirring for 1 hour, the mixture

10 was diluted with ethyl acetate, washad with an aquecus

saturated ammconium chloride scliution and an aguecus

saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel cclumn chromatography to

15 cbtain ethyl (ZE)-4-[{3R,58}-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chlcro—-5~(2,3~dimethoxyphenyl)-2-cxo-

i,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]-Z-butencate (11.5

g, 20 mmol, 100%).

'H-NMR (CDCls) &: 0.95 (3 H, s) 1.03 (3 H, s) 1.28 (3

20 H, t, J=7.06 Hz) 2.03 (3 H, s) 2.74 (2 H, m) 3.52 {1 H, d,

J = 14.13 Hz) 3.62 {3 H, s) 3.8¢ (6 H, m) 4.18 (2 H, g, J



15 2.41 (9 H n 3.47-3.93 (10 HL mM 4.56 (1 H d, J =
14.13 Hz) 6.25 (1 H s) 6.64 (1 H d, J = 2.26 Hz)
6.99 (1 H dd, J =7.25 2.35 Hz) 7.14-7.39 (4 H m.
(2) 3-[(3R 5S)-7-chl oro-3-(3-cyanopropyl)-5-(2, 3-
di met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, | -benzoxazepin-1
5H)- 20 yl]-2,2-di nethyl propyl acetate (5.3 g, 18Iﬂ”e ber 2006
mmol ) obtained in Exanple 123-(1) was dissolved in a
4N hydrochloric acid- ethyl acetate solution (53 m).
Thereto 0,0'-diethyl hydrogen dithiophosphate (2.01
m, 12 mmol) was added and the m xture was stirred
over ni.ght vz The, ¥eadt HOndsoliut i on 125 peasswashed my th T =
wat er, dried over magnesi um sul fate, and 5 Decenber
2006 1°2%3 thert condénty atede uitell reduced presEuriie.) 6.85 (2
The residue was purified by silica gel columm
chr omat Bgr aphy t% Hobtdi-n 2-
[ (3R, 5S)-3-(4-am no-4-thioxobutyl)-7-chloro-5-(2,3
di met hoxy pRENGT Y- (GFd -3~ B! #f mydrd—4 3r2Beheskazeni n- 1(

di_met hy Iethg acetate

56

?nwoldl%é@%YlRﬁ?R¥%§¥) FR#PT ~3:%éy1hnltfox9phen§i -2-0oxXOo-
2- R.5 h but 7 h
3- gf iyp Hﬁﬁgln0030£2ﬁég%?%$%§ 6”4 iyggnzé%gfbﬁﬁte (15 g,
1(5 hyl t at.e 6
( F%6yg]m%?alné§%. % eng# £§§ a £§C91§ g?%éi%xg)ved in

etha%@khé&&h [490 ﬁEherﬁg n@éfuﬁwﬁB 17 131 mmol was added
4-chl or o- 3- oxobutanoate 0. 243 g nmol mas

addednandt b Nesdd Xtur @iwasrstidd %tha;treaoﬁof 0% %uﬂzr,qur $he
After the reaction solution was cooled to room

1 enpeeatui €p <o ldNiagueadsd soiadmiydr exhde sodtidticQnwEShed
) with 1N agueous hydrochloric acid, an agueous saturated
sodium chloride solution, dried over anhydrcous magnesium
sulfate, and then concentrated under reduced pressure. The
residue was dissoclved in methanol (150 ml), a 1N aguecus
15 sodium hydroxide soluticon (52 ml} was added, and the
mixture was stirred focr 2 hours. The reacticon solution was
concentrated under reduced pressure, and the residue was
dissoived in water and washed with ether. The aqueous
laver was acidified with 1N aqueous hydrochloric acid and
20 then extracted with ethyl acetate. The organic layer was
washed with water, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
dissolved in methylene chloride (100 ml}, pyridine (6.46 ml,

80 mmol) and acetyl chloride (4.98 ml, 70 mmol) were added

25 thereto, and the mixture was stirred for 1 hour. After



15 was added thereto and the m xture was stirred for 5

hours. The aqueous | ayer was acidified with a 5%

aqueous potassium hydrogen sulfate and then extracted

with ethyl acetate. The organic | ayer was washed with

water, dried over magnesiumsulfate, and then

concentrated under reduced 20 pressure. The resPdtfgember 2006

was purified by silica gel columgghromat ography to

obtain the title conpound (0.3 g, 0.498 muol, 50%.

"H-NWR (DMBSO-d6) 6: 0.76 (3 H, s) 0.83 (3 H s) 1.63-

1.86 (4 H m 2.90 (2 H t, J =6.78 Hz,) 3.02-3.20 (2

H 2%ampr3(%51 13 KHasshd8edl (il Headlidn=sdlytlrHz)s stirred

3.78-3.87 (5 H 5 Decenber 2006 274 m 4.31 (1 H, d,

J = T4r13 Fyr4 5@ (cmeH, e%EIQJCECS.WQQhI-E}hYB.@BEt(aEQH, The

S) 6 38 (1 H d, J =245 Hz) 7.15 (2 H d, J = 7.91

Ft) 'Prgin?02b3X?F Hasnra?h%Q.%%Fﬂﬂans?qugﬂs(%?q¢f@£§d godium

124 C loglgg gg?uéio%? %1gg é%ef]ﬁagne51u$tgul§;te,awgd then
5S chl or o- thoxyp enyl

%ydr8%(“Cﬁh"2rgdﬁef§%st”|ﬁ’€|eﬁr6p%g$é‘g 905?68 T et alﬁi;}l%

benzé’%é%éb‘?%-%‘i yiTpropyTy -1 3 hizs ‘%tog”a%%%y‘i ﬂ?tal” -

aCid[(§h®5é)£$&ﬁjjacgkaxyléfQ—diﬂgtNylpropyl -7-chleorc-5-{(2, 3-

dimethoxyphenyl)-Z2-oxo-1,2,3,5-tetrahydre-4, i-benzoxazepin-

o

3-yvi]butancic acid (10.9% g, 12.8 mmcl, 76%).

10 IH-NMR (CDClz) &: 0.94 (3 H, s) 1.02 (3 H, s) 1.56-
2.00 (4 H, m) 2.03 (3 H, s) 2.37 (2 H, £, J=T7.16 Hz) 3.51
{1 H, d, J = 14.13 Hz) 3.61 (3 H, s) 3.70-3.92 (6 H, m)
4.56 (1 H, d, J = 14.13 Hz) 6.24 (1 H, s) 6.63 (1 H, d, J =
2.26 Hz) 6.98 (1 H, s dd, J = 7.54, 2.26 Hz) 7.15-7.37 (4 H,

15 mj .

{3) Isobutyl carbeonate chloride (0.55 ml, 4.20 mmol)
was added to a solution of 4-{(3R,53)~-1~[3-acetoxy-2,2-
dimethylpropyl]-7-chloro-5-{2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydrc-4, l-benzoxazepin-3-yi]butanoic acid (2.0

20 g, 3.65 mmol) obtalined in Example 121-{2) and triethylamine
{(0.53 ml, 3.83 mmol} in dimethylacetamide (20 ml) at 0°C,
and the mixture was stirred at 0°C for 30 minutes. To the
reaction solution at 0°C, 4-amino-3-oxobutancic acid
hydrochloride (0.71 g, 4.02 mmol) cbtained in Example 1-(2)

25 was added and pyridine (0.47 ml, 5.84 mmol) was then added



O C02H 10 > OH According to a simlar manner to that

of Exanple 123, the title conpound was obtai ned.

1H-NVR (DMSO-d6) S 0.75 (3 H, s) 0.83 (3 H, s) 1.67-

1.89 (4 H n) 2.94-3.19 (4 H n) 3.51 (3 H s) 3.64 (1

H d, 15 J = 13.94 Hz) 3.78-3.88 (4 H, 4.31 (que ber 2006

d, J = 14.13 Hz) 4.52 (1 H, t, J—527Hz)605( Em

s) 6.37 (1 H d, J =245H) 7,12-7.28 (3 H, m 7.50

(1 H dd, J = 8.76, 2 54 Hz,) 7266(1H d, J = 8.85

Hz). 20 Exanple 125 5 Decenber 2006 275

3-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2, 2

- dropwise.

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze

pi n- 3-yljimethytir4imet ayl =dom3-tiehibaz et ube yidrpriopicani Cthe

acid OCH3 CH3 Cd Ol SO { N HC/NOCOH H3C

Y H3C=a&t ppradivigotiovas siiutad manheethpl tdvattagk. This was

Exanple 1, the title conpound was obtai ned.
washed with 1N aqueous hydrochloric acid, a 5% aquecus

5 potassium hydrogen sulfate solution, an agqueocus saturated
sodium hydrogen carbonate solution and an aquesous saturated
sodium chloride solution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
dissclved in THF (20 ml}, Lawesson’s reagent (1.8 g, 4.44

10 mmol) was added therete, and the mixture was stirred at

70°C for 1 hour. The reaction solution was diluted with

ethyl acetate, washed with water and an agueous saturated

sodium chleride soluticn, dried cver magnesium sulfate, and

then concentrated under reduced pressure. The residue was

15 dissolved in ethancl (20 ml), a 1IN aqueous sodium hydrosxide

solution (10 ml} was added, and the mixture was stirred for

4 hcurs. The aqueous layer was acidified with a 5% aguecus

petassium hydrogen sulfate solution and then extracted with

ethyl acetate. The organic layer was washed with water,

20 dried over magnesium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel

column chrcmatography to obtain the title compound (1.0 g,

1.66 mmol, 43

a@

).
“H-NMR (DMSO-dg) &: 0.76 (3 H, s) 0.83 (3 H, s) 1.63-

5 1.86 (4 H, m) 2.90 (2 H, t, J = 6.78 Hz) 3.02-3.20 (2 H, m)



i H NVR (CDC13) 6: 0.95 (9H, s) , 2.28 (3H, s) , 2.64
(2H, t, J =7.6 Hz), 3.02 (2H, t, J = 7.6 Hz),
3.31-3.44 (2H, m), 3.52 (1H, dd, J = 15.0, 6.0 Hz),
3.63 (3H, s), 3.89 (3H, s), 10 4.24-4.30 (1H, n) 4.51
(1H, d, J = 13.8 Hz), 6.31 (1H s), 6.5

7 (1
5.1 Hz), 6.97 (1H, dd, J = 6.6, 3.2 Hz), 7. 752‘%%‘3’“berzOO6
(2H, m, 7.24-7.33 (2H, n). Exanple 126 15
2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(2, 2-
di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, | - benzoxaze
pi n- 3-yl]nmethyl}-4-nmethyl-1, 3-thiazol e-5-carboxylic
aci d 35 sPecenbers 20064 276H0-&H3T -1 1@.CeBHz) CTH-N87 (m, 5
~/OH NZ NH3C 0 CH3 H3C H3C According to a simlar
manneln go3that of Exanpl e4163 Hihe .Gi3t i@ eonmpound wad9 Hz)
obt ai ned. 1H NWR (CDC13) 6: 0.95 (9H, s), 2.68 (3H
s), %.86 (1Hi, & &-3% £11B.9dHz) = 3..47 {{aH 'ddh, &F H, d, J =
15.0, 6.9 Hz), 3.55-3.66 (4H, m, 3.89 (3H, s), 4.32
(1H, 7t 71JH=) 67 4117 284 (620 1M, 7.tl J1=H13sH 1l @ 83 dd, J

élH, s), _6.59 élH d J = 2.1 Hz),
= 48.76, 2.54 Hz,) 7.66 (1 H, d, J = 8.83 Hz).

Example 122
= {(2-{3-[{3R,55)~7-chloro-5- (2, 3-dimethexyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl}-2-oxo-1,2,3,5-tetrahydro-4,1-

10 benzoxazepin-3-yl]lpropyl}-1,3-thiazol-5-yl)prepionic acid
Ili; OMe
OMe
) . s
N N CO-H
O

OH

Acceording to a similar manner to that of Example 121,
the title compcound was ocobtained.

"H-NMR (DMSO-dg) 8: 0.75 (3 H, s) 0.83 (3 H, s) 1.59-
15 1.86 (4 H, m) 2.48-2.59 (2 H, m) 2.83-3.20 (6 H, m) 3.51 (3
H, s} 3.4 (1 H, 4, § = 14.13 Hz) 2.78-3.86 (4 H, m) 4.31
(1 H, d, J =14.13 Hz} 4.53 (1 H, t, J = 5.09 Hz} 6.05 (1 H,
s) 6.37 (1 H, d, J = 2.45 Hz} 7.11-7.28 {(m, 3 H)} 7.51 (1 H,
dd, J = 8.67, 2.45 Hz) 7.66 (1 H, d, J = B.85 Hz).

20



6.99 (1H, dd, J = 7.5, 2.3 Hz), 7.13-7.23 (12H m,
7.28- 7.35 (2H, m. 10 Exanple 127

2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2, 2-

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pin- 3-yl]nethyl}-1,3-thiazol e-4-carboxylic acid. O C"}? 2006
0 CH3 O ON' NH3C O O H3C HO 15 H3C 5 Deceffdt*™"
2006 277 According to a simlar,jmnner to that of

Exanple 22, the title conpound was obtained. 1H NWMR
(CDC13) 6: 0.95 (9H, s), 3.35 (1H, d, J = 13.9 Hz),
3.50-3.69 (5H, m, 3.89 (3H, s), 4.34 (1H t, J = 6.4

5 HzfradpBd (dH, d, J = 13.9 Hz), 6.33 (1H, s), 6.58

(1H, d, J = 2.1 Hz), 6.99 (1H, dd, J = 8.0, 1.4 Hz),
7.0747-12- (138, 55m)7-Zh 18 q-AH, (24, 3-dimeTh@xHt)enyl) -1- (3-
7.25-7.35 (2H, m, 8.19 (1H, S). 10 Exanple 128

( 2- { YR BY) =, Z-chihek by br (& 3-diZmetkhokyphemAd Yetah@d2e-4, 1-

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahdyro-4, 1- benzoxaze
pin_benzoxazepine—3—yl]propyl}-l,3—thiazol—4—yl)acetic acid

O OMe
OMe
RGO
\
N/z N~4
0

COH

5 CH

{1) Diethyl cyanocmethvlphosphonate {(3.88 ml, 24 mmol)
was added dropwise to a suspension of sodium hydride (0.88

g, 22 mmol) in THE (108 ml) at 0°C. After stirring for 30

minutes, 3-[(3R,535)-7-chloro-5-{(2, 3-dimethoxyphenyl)-2-oxo-

10 3-{Z-oxoethyl)-2,3-dihydro-4, i~benzoxazepin~1{5H)-y1]~-2,2-

15

20

dimethylpropyl acetate (10.8 g, 20 mmol} was added. After
stirring for 1 heour, the mixture was diluted with ethyl
acetate, washsed with saturated ammonium chloride and an
agueous saturated sodium chlcoride scluticn, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The residue was dissolved in methanol (105 ml),
magnesium (2.4 g, 100 mmcl) was added, and the mixture was
stirred for 2 hours. The reaction solution was diluted
with ethyl acetate, washed with 1N aqueous hydrochloric
acid and an aguecus saturated sodium chloride solution,

dried cver annydrous magnesium sulfate, and then



3-yl]methyl}-1, 3-thiazol -4-yl)acetic acid OCH3 1/

OCH3 C OO H3C OH3C OH H3C 15 According to a

simlar manner to that of Exanple 16, the title

conmpound was obtained. 1HNWVR (CDCl1l3) S: 0.95 (9H, s),

3.38 (1H, d, J = 13.9 Hz), 3.48 (1H, dd, J = 15 3,

6.6 Hz), 3.60-3.72 (4H n), 3.79 (2H s), 3.89 pPeggmber2006
s), 4.34 (1H, t, J = 6.5 Hz), 4.49,20 (1H d, J = 13.9

Hz), 6.33 (1H, s), 6.60 (1H, s), 6.99 (1H 5 Decenber

2006 278 dd, J = 6.9, 2.9 Hz), 7.02 (1H, s),

7.13-7.23 (2H, m, 7.33 (2H, s) . Exanple 129 5

3- (2cbhé 3R, AS)ed/ ehker 0edadd Idiswmir-Boxyphenyd J rdhrd 222
aineﬁhyh@l®@ykm}aemh@i&na,éhfbﬁmmxamydmm}A,ﬂfbﬁﬂ@dmﬁﬁae
pi n- 3-yl]nethyl}-5-nmethyl-1, 3-thiazol -4-yl)propionic
aci d(BBE20nlCHZ 6.@ mmol) and acetyl chloride {(1.51 ml, 21.2
mmol) were added, and the mixture was stirred for 2 hours.
5 The reaction solution was diluted with ethyl acetate,
washed with an agueous saturated sodium hydrogen carbonate
solution and an aquecus saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was purified by silica gel
10 column chromategraphy to cobtain 3-[{(3R,53)-7-chloro-3-{3-
cyancpropyl)-5-(2, 3-dimethoxyphenyl) -2~oxo-2,3~dihydro-4, 1-
benzcxazepin-1(5H}~yl] -7, Z2-dimethylpropyl acetate (5.5 g,
10.4 mmol, 52%).
'H-NMR (CDCls) &: 0.94 (32 H, s) 1.02 (3 H, s) 1.66~
15 2.41 (9 H, m) 3.47-3.93 {10 H, m) 4.56 {1 #, d, J = 14.13
Hz}) €.25 (1 H, s) ©€.64 (1 H, d, J = 2.26 Hz) 6.9% (1 H, dd,
J = T7.25, 2.35 Hz) 7.14-7.3% (4 H, m).
{2) 3-[(3R,53)-7-chloro-3-(3-cyanopropyl)-5-(2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, l-benzoxazepin-1(5H) -
20 yl]l-2,2-dimethylpropyl acetate (5.3 g, 10 mmel) cbtained in
Example 123-(1) was dissoclved in a 4N hydrochloric acid-
ethyl acetate soluticn (53 ml}. Theretc 0,0’ -diethyl
hydrcgen dithiophosphate {(2.01 ml, 12 mmol) was added and
the mixture was stirred overnight. The reaction sclution

25 was washed with water, dried over magnesium sulfate, and




Cl OSCH3 NO HO According to a simlar manner to
that of Exanple 20, 10 the title conpound was
obtai ned. -H NVR (CDC13) 6: 0.95 (9H, s), 2.32 (3H,
s), 2.66- 2.73 (2H, m, 2.82-2.90 (2H, m, 3.33-3.44
(2H m, 3.58 (1H, dd, J = 16.2, 6.6 Hz), 3.63 (3H,
s), 3.89 (3H, s), 4.27 (1H, t, J = 6.4 Hz), 4. ubegeppper 2006
d, J =13.9 Hz), 6.31 15 (1H, s)576.60 (1H, s), 6.99
(1H, dd, J =5.8, 3.8 Hz), 7.15-7.23 (2H, m,
7.31-7.39 (2H, m J = 1.9 Hz). Exanple 130 5 Decenber
2006 279
2- { 2+ héeBR:&R)entrGhikar an8e f Zr Shdinephexyphenylhel +e2i2due was
di met hyl propyl ) - 2- oxo- 1, 2, 3-5-tetrahydro-4, 1- benzoxaze
pi n- p8rytied hyt }sili3at beazod v chrboxybycardcei doH8Et8in 2-
J;-~-NCH3 SO O OH O5 According to a simlar
manner 38 05% hat~ Gf-aExanpf et Rxxokure 1t it +eh compdurid - was
obt ai ned.
dimethoxyphenyl) ~2-oxo-2, 3-dihydro-4,1-benzoxazepin-1 (5H) -
5 yl]-1,1-dimethylethyl acetate (2.8 g, 4.97 mmol, 50%).
MS {(ES+)} [M+1] 563
{3y 2-{(3R,58)~3-{4-amino-4~thioxobutyl)-7-chloro-5-
{2,3-dimethoxyphenyl)-2-oxoc-2,3-dihydro-4,1~benzoxazepin-
1({5H)-vy1l]-1,1-dimethylethyl acetate (0.563 g, 1.0 mmol}
10 obtained in Example 123-{(2) was dissolved in ethanol (10

ml). Thereto ethyl 4-chloro-3-oxobutanocate (0.243 ml, 1.8
mmol) was added and the mixture was stirred at 90°C for 2
hours. After the reacticon scluticon was coocled to room
temperature, a LN aguecus sodium hydroxide solution {5 ml)

15 was added thereto and the mixture was stirred for 5 hours.
The aqueous layer was acidified with a 5% aqueous potassium
hydrogen sulfate and then extracted with ethyl acetate.
The organic layer was washed with water, dried over
magnesium sulfate, and then concentrated under reduced

20 pressure. The residue was purified by silica gel cclumn
chromatography to cobtain the title compound (0.3 g, 0.498

mmol, 50%).

oW

‘H-NMR  (DMSO-ds) &: 0.76 (3 H, s) 0.83 (3 H, s) 1.63-
1.86 (4 H, m) 2.90 (2 H, &, J = 6.7% Hz,) 3.02-3.20 (2 H,

25 m) 3.51 (3 H, s} 3.4 (1 H, d, J = 14.13 Hz) 3.78-3.87 (b5 H,



1H NMR (CDCL3) 8: 0.95 (9H, s), 2.22-2.49 (2H, nj,
3.08-3.32 (2H n), 3.35 (1H, d, J = 13.9 Hz), 3.63

(3H, s), 3.90 (3H, s), 3.94 (1H, dd, J = 7.5, 5.3

Hz). 4.50 (1H, d, 10 J = 13.8 Hz), 6.28 (1H, s), 6.61

(1H d, J = 2.3 Hz), 6.95- 7.03 (1H, n), 7.16-

(2H m), 7.25-7.37 (2H, m), 8.11 (1H s). n%f’scej‘f%‘ie”(’%
15

3-(2-{2-[ (3R 5S)-7-chloro-5-(2, 3 d| met hoxyphenyl )-1-(2

2-

d| nmet hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydr o- 4, 1- benzoxaze

pi n- m3-yl }et hyly,- B, 3Jt Al azol3 4+ Yipeopibnic tacidd=55.02 Hz)
Decenber 2006 280 HBC O CH3 OS\ Cd pl~~p NOH

\ 1 ©.ABcOrdingit ¢@-assiim fard,menmel .46 HEhat’ .of> BEXafpl 6, J =

88, the title conpound was obtained. 'H NVR (CDCL3)
S 07981 (9H, &)21-2.-28- 2144 (PH7 -y, (15H2. 84-2. 54 ((2H, ad, J

, 2.94-3.03 (2H, 3.04- 3. 27 3.36 (1H,
n), J-=F1%09 4425)(4 g% E8HIT &, %9 (%E&%ﬁz 3. 921

5ng dd, J = 7.3, 57Hz),452(1Hd J=13.9 H),
.28

Example 124
2~{3~[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl) -1~ (3~
hydrozy-2,2-dimethylpropyl) -2-oxo0-1,2, 3, 5-tetrahydro-4, 1~

benzoxazepin-3-yilpropyl)-1, 3-thiarzcle-4-carboxylic acid
D OMe
OMe

>ﬁ
10 OH

According to a similar manner to that of Example 123,

Cl

the title compound was cbtained.
'H-NMR (DMSO-dg) &: 0.75 (3 H, s) 0.83 (3 H, s} 1.67-
1.89 (4 H, m) 2.94-3.1% (4 H, m) 3.51 (3 H, =) 3.64 (1 H, d,
i5 J = 13.94 Hz) 3.78-3.88 (4 H, m) 4.31 (1 H, d, J = 14.13
Hz) 4.5%2 (1 H, t, J =5.27 Hz} 6.05 (1 H, s) 6.37 (1 H, d,
J = 2.45 Hz) 7.12-7.28 (3 H, m) 7.50 (1 H, dd, J = 8.76,

2.54 Hz,) 7.66 (1 B, d, 7 = 8.85 Hz}.

20 Example 125




(1H, s), 6.60 (1H, d, J = 2.1 Hz), 6.80 (1H, a), 6.99

(1H, dd, J =7.0, 2.6 Hz), 7.16-7.36 (4H m. 10

Exanpl e 132

3-(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(2, 2

di met hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4,1 - be%?gﬁ%@%er 2006
pi n- 3-yl]nethyl}-4-nethyl-1, 3- oxazol -5-yi ) propi onic

acid 5 Decenber 2006 281 H3C O/CH3 C ONN \ / O
\1J"J CH3 OH According to a simlar manner to that of
Exanple 29, the title conpound was obtained. i H NWR
(CDCEB3) 281 [ 03B -ca)lpra- 05, FHdisphdxo3hd2H, ) -15(2, 2~
t), 2.88 (2H, t, J = 7.4 Hz), 3.16-3.32 (2H, m, 3.36

(1H, didetDypdgn8 I H2)y0x8- 622 (BH,-t$)traBy88o(8H, ~tg)zoxazepin-
4,38 (1H, t, J =6.8 Hz), 4.51 (1H, d, J = 13.9 Hz),

6. 30 3( IH ngyhylg B7meChpl -4, SJH ap.og -Fzy ) Br st qriig, agdd
J=28.1, 1.3 §iz), 7.03 (1H dd, J =7.8, 1.2 Hz),

7.16 (1H, J %279 Hz), 7.27- 10 7.36 (2H, m.

Exanpl e 183 J,

3-(2-{[(3R%S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(2, 2
- ci

0
NP
N NW
HC %// O cH, OH
H,C

H,C
5 According to a similar manner to that of Example 1,
the title compound was obtained.
'"H-NMR (CDCls) &: 0.35 (9H, s), 2.28 (3H, s), 2.64 (2H,
t, J = 7.6 Hz), 3.02 (2H, ©, Jd = 7.6 Hz), 3.31-3.44 (2H, m),
3.52 (1H, dd, J = 15.0, 6.0 Hz), 3.63 (3H, s), 3.89 (3H, s,
10 4.24-4.30 (14, m), 4.51 (1H, 4, J = 13.8 Hz), 6.31 (1, =),

©€.57 (14, 4, J = 2.1 Hz), 6.97 (1H, dd, J = 6.6, 3.2 Hz),

-~

.14-7.22 (2H, m), 7.24-7.33 {2H, m).

Example 126
15 2-{[ (3R, 53)-7-chloro-5-{(2,3-dimethoxyphenyl)-1-(2,2-
dimethylprepyll-2-oxe-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllmethyl}-4-methyl~-1,3-thiazole-5-carboxylic acid



di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, | - benzoxaze

pin 15 3-yl] nethyl}-5-nethyl -1, 3-oxazol -4-yl ) propi oni c
acid 5 Decenmber 2006 282 HBCCH3 OC O7/ CH3 N

N O HO According to a simlar manner to that of

Exanple 38, the title conpound was obtained. |H NWR
(CDC13) 8: 0.94 (9H, s), 2.22 (3H, s), 2.50- 555?%‘““2006
(4H, m, 3.17 (1H, dd, J 16.0,,%; 4 Hz), 3.31-3.45

(2H, m, 3.63 (3H, s), 3.89 (3H, s), 4.40 (1H t, J =

6.8 Hz), 4.48 (1H, d, J = 13.9 Hz), 6.30 (1H, s),
Hz

I o Il

6.59 (1H, d, J =21 ), 6.97 (1H, dd, J =7.9, 1.5
Hz), 7.08 (1%% dd, J 7.7, 1.5 Hz), 7.16 (1H t, J =
32-°7¢H2 (2H, 10 m). Exanple 134

5) - PHehl or o- 5- (2, 3-di net hoxyphenyl ) - 1- ( 3-
t hyl propyl ) -2-o0xo0-1, 2, 3,5-tetrahydro-4

benzoxa 2 tr1?}-1,2,4-oxadiazol-5-y|)propion
ic acidBRedenber /20 BH

According to a similar manner to that of Example 16,

7.9 H), 7
3-(3-{[(3

the title compound was obtained.

IH-NMR (CDC13) &: 0.95 {9H, s), 2.68 (3H, s), 3.36 (1H,

5 d, J = 13.%2 Hz), 3.47 (lH, dd, J = 15.0, 6.9 Hz), 3.55-32.¢6

{4H, m), 3.89 (3H, s}, 4.32 (lH, t, J = 6.4 Hz), 4.52 (1H,
d, J = 13.8 Hz}), 6.33 (1H, s), 6.5% (1H, d, J = 2.1 Hz),
6.99 (1H, dd, 9 = 7.5, 2.3 Hz), 7.13-7.23 (2H, m}, 7.28-

7.35 (ZH, m).

10

15

Example 127
2-{[{3R,558)-7-chloro-5-{2, 3~dimethoxyphenyl)-1- (2,2~
dimethylpropyl)-Z-oxo-1,2, 3, 5-tetrahydro-4,1l-benzoxazepin-

3~-yllmethyl}-1,3~thiazole-4-carboxyliic acid

O-cH,

1'i’ chHa



283 O C OYNO NNCOOOH OH According to a
simlar manner to that of Exanple 60, the title
compound was obtained. 'H NVR (CDCl3) 6: 0.65 (3H, s),
1.04 (3H, s), 2.89 (2H, 5t, J =7.2 H), 3.11-3.27
(4H, m, 3.34-3.44 (2H, m, 3.58- 3.67 (4H, m,_ 3. 89
(3H s). 4.39-4.51 (2H, m. 6.19 (1H, s), 6. 605§5ff—‘ifmber20°6
d J=1.7 H), 6.98 (1H, dd, J 8.0, 1.6 Hz),
7.07-7.12 (1H, m, 7.18 (1H, t, J = 7.9 Hz), 7.32-7.41
(2H M. 10 Exanple 135
4-(3-{[ (3R, 59)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
hydr oxy- 2z2ed¢h dietghybpaopyhl t 2= axcomkr2:3, bhéetsalipcmp1é 22,
, 1-
benzdrazept he >gppjometiny k¥ - 40125 hepkadi azol - 5- yl ) but anoi
¢ 15 acid 5 Decenber 2006 284 H3C O CH3
'"H-NMR (CDCls) &: €.95 (9K, =), 3.35 (1H, d, J = 13.9

Hz), 3.50-3.69% (5H, m), 3.89 (3H, s), 4.34 {14, t, J = 6.4
5 Hz), 4.50 (1H, d, J = 13.9 Hz), 6.33 (1H, s), 6.58 (1H, d,
J = 2.1 Hz), 6.99 (1H, dd, J = 8.0, 1.4 Hz), 7.07-7.12 (1H,

m), 7.18 (1H, t, J = 7.9 Hz), 7.25-7.35 (2H, m), 8.19 (1H,

10 Example 128
(2=-{[(3R,553)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5~-tetrahdyro-4, 1-benzoxazepin-

3-vl]lmethyl}-1,3-thiazol-4-yl)acetic acid

O~ch,

CH
O o
cl

() jg““\rs

|
N N / e}

ch,?// o

H.C

.6 OH

15 According to a similar manner to that cof Example 16,
the title compound was obtained.

'"H-NMR (CDC1;) &: 0.95 (9H, s), 3.38 (1H, 4, 7 = 13.9
Hz), 3.48% (1H, dd, J = 15.3, €.6 Hz), 3.60-3.72 (4H, m),

3.7% {2H, s), 3.89 (3H, sy, 4.34 (1H, t, J = 6.5 Hz}, 4.49

20 {(1H, d, J = 13.9 Hz}, 6.33 {1lH, s}, €.60 (1H, s}, 6.99 (1H,



C -p/N |Ii NNO HO O OH According to a simlar
manner to that of Exanple 60, the title conpound was
obtained. i HNWR (CDC13) S: 0.65 (3H, s), 1.05 (3H
s), 2.08- 52.19 (3H m, 2.49 (2H, t, J = 7.2 Hz),
2.95 (2H, t, J 7.3 Hz), 3.12-3.28 (2H, m,
3.34-3.44 (2H, ), 3.59-3.67 (4H, nm), 3.89 (3H D§fember2006
4.41-4.52 (2H, , 6.20 (1H, s),276.60 (1H d, J = 1.5

Hz), 6.98 (1H, , J =8.0, 1.6 H), 7.09 (1H dd, J

=7.8, 1.4 Hz), 7.17 (1H, t, J = 7.9 Hz), 10

7.35-7.38 (2H, Exanpl e 136

5- (3¢} (BR=5%) 27-cHl brod- 57 (P2 3t1di.met hoXypbemyt) -(EH, 22, 7.33

2,833

di met!kyll pFopyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pin 15 3-yl]nethyl}-1, 2, 4- oxadi azol - 5-yl ) pent anoi ¢
acid H3COCH OQ ON- VANCOO

Example 129

5 3-(2-1[(3R,58)-T-chloro-5-(2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-~1,2,3, -tetrahydro-4, l-benzoxazepin-
3-yllmethyl}-5-methyl-1, 3-thiazcl-4-yl)propiconic acid

H3C
\

Cl o}
~/< W
ETJ °

o
HO

According to a similar manner to that of Example 20,
10 the title compound was obtained.
"H-NMR (CDCls) &: 0.95 (9H, s}, 2.32 (3H, s}, 2.66-
2.73 {2, m}, 2.82-2.%0 (2H, m), 3.33-3.44 (2H, m), 3.58

(1H, dd, J = 16.2, 6.6 Hz), 3.63 (3H, s), 3.89 (3H, s},

4.27 {(1H, ©, J = ©.4 Hz), 4.49 (1H, 4, J 13.9 Hz), 6.31

i
.

15 (1H, s), 6.60 (1H, s), 6.9% (1H, dd, J .8, 3.8 Hz),

7.15-7.23 (2H, m}, 7.31-7.32% (2H, m, T = 1.5 Hz}.

Example 130




OH 5 Decenber 2006 285 (1)

1- Et hyl - 3- ( 3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (23.0 g, 0.120 nol) and amoni um

1H 1, 2, 3- benzotriazol-l-olate (18.26 g, 0.120 nol)

were added to a solution of

[ (3R 5S)-7- chl or 0- 5- ( 2, 3- di met hoxyphenyl )-1 5 > December 2006
(2, 2- dlnethylpropyl) 2-0x0-1, 2, 3359 tetrahydro 4,1-
benzoxazepi n-3-yl]acetic acid (46.19 g, 0.100 nol) in

DM (500 m) and the m xture was stirred for 20

hours. The reaction solution was concentrated under
reducedzpr essurse,-7-exll bact ed( v -kl iekhyibxacketate,-1- (2, 2—
washed with water and an 10 aqueous saturated sodi um

chl odiidetsplptdaran,! -dnd=xbhene di-ifed etoverd maghesihgmzoxazepin-
sul fate. After concentration under reduced pressure,

t he Pegi taehwas lpdrithii edoby- Sidddexgdl ccatim
chronatographM and then recrystallized from et hyl

acet at e- hexane\to obtain 2-[ (3R 5S)-7-chloro-5-(2,3

15

di met hoxypt
tetrahydrag
as a crys d

I)-I 2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-
n? xazepi n- 3- yl]acetan1de (32.43 9g)
NVR (CDClS) 6: 0. 95 (9 H s), 2.65 -

2.73 (1 H m, 2 84 2/3537%’ , 3.37 (1 H d, J
= 13 ) 3. 89 (3 H, 's), 4.39 (1
H dd, 4 ru 50ddl H, d, J = 13.9 Hz),

5.27 ( . 86 (1 H s), 6.28 (L H s), 6.61 (1

H, d, . , 6.99 (1 H dd, J =6.7, 3.1 Hz),
7.18 - 7. 2H nm, 7.31 - 7.36 (2 H m. (2
1-1' - Carbgnyl bi s- 1H i ni dazol e (9.85 g, 0.0607 nol)
5 According to a similar manner to that of Example 22,
the Title compound was obtained.
'H-NMR {CDCls) &: 0.95 (9H, s}, 2.22-2.49 (2H, m),
3.08-3.32 (2H, m), 3.35 (1H, d, J = 13.% Hz), 3.63 (3H, s},
3.90 (3H, s), 3.%4 (1H, dd, J = 7.5, 5.3 Hz), 4.50 (1H, &,
10 J = 13.8 Hz), 6.28 (1H, s), 6.61 (1H, d, J = 2.3 Hz), 6.95-

7.03 (1R, m), 7.16-7.24 (ZH, m), 7.25-7.37 (2H, m), 85.11

{1H, s).

Example 131
15 3-(2-12-[(3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl}-1-(Z2, 2-
dimethylpropyl)-Z-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-

3-yilethyl}i-1,3-thilazeol-4-yl)propicnic acid



25 and allyl bromde (20.7 m, 0.243 nol) were added
to a 5 Decenber 2006 286 sol ution of

2-[ (3R, 5S)-7-chl oro-5- (2, 3-di net hoxyphenyl ) - 1-

(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t etrahydr o-4, 1-
benzoxazepi ne- 3-yl Jacetam de (14.0 g, 0.0304 no
obtained in Exanple 136-(1) in acetonitrile (1§gyﬁ¥§mermum
and the 5 mxture was heated to refl ux for 3 hours.
After standing to cool, the reaction solution was
extracted with ethyl acetate, washed with I N aqueous
hydr ochl ori c ﬁCld and an agueous saturated sodi um
chl ori de solunlon and then dried over magnesi um

sul fat e. tract was filtered with 10 silica ge

and conc tedcunder reduced pressure. The residue
was recrystg i ed fromethyl acetate-hexane to

obt ai n s

[ (3R® tpr o- 5- (12, i\ met goxyphenyl ) -1-(2, 2-

di met h yl )=2-9%0-¥, 2, et rahydr o- 4, 1- benzoxaze
pi n- y eLépltrlle (12. 31 . 15 1H—NNR (CDhA 3) S
0.95 (9 H \a 78 - 2.88 (1 H m, 2.89 - 2.99 (1
H n, 3 (1 H d, J =13.9 Hz), 3.63 (3 H s),

3.90 (3 H, s), 421 (1L H dd, J = 7.6, 5.6 H), 4 51

(1 H d1A@cdrdE%g tbtg sﬁmégéé:&éﬁne§)toGtﬁE%(éklﬂxa%,lé 88,
=2.1 Hz), 7.01°(1 d, Hz) , F

H M he20: €13 cTzrrdp@hhml ank n@m(&%&ﬁ m, 0 169 mD') WaS
added dropwi se to a solution of hydroxylanine

hydrochl omi-gter (23c7:4 9: 0.369(9mt )s)i,n2DVBO: (460, 2H,) m) ,
under ice-cooling and the n1xture was stirred for 30
m nute§4-Preci pit atnes depe-3 0] t@vedmpf f3.To-2.08 (2H, m),
filtrate was added [ (3R, SS)-7-chloro
3.36 (1H, d, J = 13.9 Hz), 3.63 (3H, =), 3.89 (3H, s), 3.94
(1K, dd, J = 7.3, 5.7 Hz), 4.52 {1H, 4, J = 13.9 Hz), 6.28%
{14, =s), 6.60 (1H, d, J = 2.1 Hz), &6.80 (1lH, s), €.99% (1H,
dd, J = 7.0, 2.6 Hz), 7.16-7.36 (4H, m).
10
Example 132
-{2-{[{3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-{2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yilmethyl}-4-methyl~1, 3-oxazol-5-yi)propionic acid



25
5- (2, 3-di net hoxyphenyl ) -1-(2, 2-di et hyl propyl )-2-0x0 5
Decenber 2006 287

1,2,3,5-tetrahydro-4, 1-benzoxazepi n-3-yl ] acetonitrile
(15.0 g, 0.0339 nDI) obtai ned in Exanple 136- (ikkand

the m xture was stirred at 80C for 4 hours. cember 2006
reaction solution was extracted,w th ethyl acetate,

washed with water and an 5 aqueous saturated sodi um

chl oride solution, dried over magnesiumsulfate, and

then concentrated under reduced pressure to obtain

2-[ (3R, 5S) - 7Tyghl oro-5-( 2, 3-

di met hoxyphenyl)-1-(2, 2- dlnethylpropyl) 2-oxo-1, 2, 3, 5-

tetrahydr 0-4 - benzoxazepi n- 3-yl | - 10
hydroxyet | m degm de (17.5 g) as an anor phous
subst ance . _xhi-eh was used in the next reaction
wi t hout puri¥Yfication. 1HNWR (CDCl3) S 0.95 (9 H
: 64 (1 H m, 2.79 (1 H dd, J =144, 7.1

ed, 13. 9 Hz), 3.60 - 3.65 (3 H

. 89_£73 s), A. - (1 H 15 m, 4.50 (1
H d, J = 1379 %), .98( , s), 6.25 - 6.29 (i H,
n, 6.60>ﬁ1jH, d, J = @31 H)946.99 (1 H, dd, J - 5.9,
3.9 Hz) 16 - 7.23 (2 H m, 7.29 - 7.35 (2 H nm.
(4) Triethylamne (0.83 m, 5.95 nmol) and mnet hyl 6-
chl or o- 6- @(xg@%a@o%ea(gl@&agﬁ B85 Dl Jhyerg addedie 2o,
20 dropwi se to a ‘sol ution of
2-[ (3Re58) t Ve ch@o@ma- 25 Iobtained.
di met hoxyphenyl ) -1- (2, 2-di et hyl propyl ) -2-oxo-1, 2, 3, 5-
t et rahydhpadir kcbenzoxazepon- 3sy) IsN -2.05 (3H, s), 2.63 (2H,
hydr oxyet hanei m doam de (1.67 g, 3.5 mmol ) obtained in

Exanple 2368 (3)H.i i, THE=(154 rH?)) ,uddér-Bce2 codl,i mg, &ndé (1H,
t he

d, J = 13.8 Hz), 3.6Z2 (3H, s), 3.88 (3H, s), 4.38 (1H, t, J
= &.d4 Hz), 4.51 (1H, 4, J = 13.2 Hz), 6.30 (1H, =), 6.57
{(id, 4, J = 1.5 Hz), €.%¢ (lH, dd, J = 8.1, 1.3 Hz}, 7.03
(1, dd, J = 7.8, 1.2 Hz), 7.16 {(1H, £, T = 7.9 Hz}, 7.27-

10 7.36 (Z2H, m).

Example 133
-{2-{[{3R,58)-7-chloro-5~- (2, 3-dimethoxyphenyl)-1-{2,2-
dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4,1-benzeoxazepin-

15 3-yl]lmethyl}-5-methyl-1,3-oxazol-4-vl)prepionic acid



25 m xture was stirred at roomtenperature for 2.5
hours. The 5 Decenber 2006 288 reaction solution was
concentrated under reduced pressure, water (15 m)

was added thereto, and the m xture was heated to
reflux for 11 hours. The reaction solution was 5 2006
extracted with ethyl acetate, washed with wat er> R§ECHERer
5 aqueous saturated sodi um chl ordgde sol ution, and

dri ed over magnesium sulfate. After concentration
under reduced pressure, the residue was purified by
silica gel cohynn chromat ography to obtain nethyl

5- (3-{[ (3R 55)% 7- chl or o- 5-

(2, 3-di met hoxyBhenyl ) -1 - (2, 2- di met hyl propyl ) - 2- oxo-1, 2

nmet hyl }-1, 2, 4- oxadi az
NVR (CDC13) 6: 0.95
2.36 (2 H t, J=17.2
.20 - 3.42 (3 H m,

8 (3 H 15 s), 4.43

d, J =13.9 Hz),

. 7 (1 H dd, J = 8.0,

1.6 Hz)y777.07 (1 H dd,\J =7.7, 1.5 Hz), 7.15 (1 H

t, J =7.9 Hz), 7.29 - 7786 (2 H m. (5 A 2N

aqueous sodi um hydr oxi d® solution (2.60 m, 20 5.20
mol ) waspadded 013 solutien ebnABthyd SidB-of Example 38,
([ (3R, 5S)-7-chloro-5-(2, 3-di net hoxyphenyl ) -1-(2, 2-

di methy! propyldom@oaxe-da?, chte-ithetr ahydr o- 4, 1- benzoxaze
pin- 3-yl]methyl}-1, 2, 4- oxadi azol - 5-yl ) pent anoat e

(1.04 g, L-%3r mupt),)obt ai ned djom, ExanppberA36:H,4)s)i,n2.59-
et hanol (10 m) and

5 2.72 (4H, m), 3.17 (1K, dd, J = 16.0, 6.4 Hz), 3.31-3.45

(?H, m), 3.63 (3H, s), 3.89 (3H, sy, 4.40 (14, £, J = 6.8
HzY, 4.48 (1H, 4, J = 13.9% Hz), 6.30 (lH, s), ©.59 (1H, d,
J = 2.1 Hz), 6.97 (14, dd, J = 7.9, 1.5 Hz), 7.08 (1H, dd,

J 7.7, 1.5 Hz), 7.l1¢ {(1H, t, I = 7.9 Hz), 7.32-7.42 (ZH,

I

10 m) .

Example 134

3-{3-{[(3R,58)-7-chlorc-5- (2, 3-dimethcxyphenyl)-1-(3-

hydroxy-2, 2-dimethylpropyl)-2-oxo-1, 2,3, 5-tetrahydro-4,1-
15 benzoxazepin-3-yvlimethyl}-1,2, 4-oxadiazol-5-yl)propionic

acid



25 the mxture was stirred for 13 hours. The reaction
5 Decenber 2006 289 solution was diluted with water
and then washed with diethyl ether. The extract
solution was acidified with 6N aqueous hydrochloric
acid, extracted with ethyl acetate, washed m”tS[? ber 2006
aqueous saturated sodi um chl oride sol ution, egember
over nmagnesi um sul fate, and thenzgancentrated under

reduced pressure. The residue was purified by silica

gel columm chronmat ography to obtain
5-(3-{[ (3R, 5S)-7-chl oro-5-

(2, 3-di net hox§phenyl ) - 1- (2, 2-di net hyl propyl ) -2

oxo-1, 2, 3 t et rahydro- 4, 1- benzoxazepi n-3-yl ] nethyl }-1

.2, 4- 10 ‘axddiezol - 5-yl ) pentanoi ¢ acid (0.89 g).

' H NVR (CDAL3) 6 O 95 (9H, s), 1.66-1.93 (4H, m,

239°‘ Fs b 3Hz) 2.88 (2H, t, J = 7.4 Hz),

3.19- (3 (8H, s), 3.88 (3H, s), 4.43
(1H, t, 8Hz-)o 1H, d, J = 13.9 Hz), 6.31
(1H, s), 58 P1H, 15 d 1.5 Hz), 6.96 (1H, dd, J
=7.9, Hz) 707(1H dd, J=17.8 1.6 Hz), 7.14
(1H, t, g 7.8 Hz), 7.28-7.37 (2H, m. Exanple 137

20
3- (3-{[ ( 3R:& ¢ ifrcC M0k Os O { 2o SrdiRi-hexyphenyd ) rka@i12 -0,

di methhyt pr opydgmr2uexiowd s 2013, Hirdeet.r ahydr o- 4, | - benzoxaz

epin- 3-yl]nethyl}-1, 2, 4-oxadi azol -5-yl ) propionic acid

5 Decenbar-@806cp290 H3Co.65 (3H, s), 1.04 (3H, s), 2.89 (2H,

5 t, J = 7.2 Hz}, 3.11-3.27 (4H, m), 3.34-3.44 (2H, m), 3.58-
3.67 (4H, m), 3.89 (3H, s), 4.39%-4.51 (2H, m), 6.19 (lH, s},

6.60 |

H, d, J = 1.7 Hz), 6.98 (1H, dd, J = 8.0, 1.6 Hz),
7.07-7.12 (1H, m), 7.18 (iH, t, J = 7.% Hz), 7.32-7.41 (ZH,
m) .

10
Example 135

- (3-{[{3R, 58)~T7-chlore-5-{2, 3-dimethoxyphenyl) -1-i{3-

hydroxy-2,2-dimethylprepyl) -Z2-oxo-1,2,3,5-tetrahydre-4,1-
benzoxazepin-3-ylimethyl}-1,2,4-oxadiazol-5-yl)butanoic

15 acid




oOoCcH3 ad \ OO H\ HHO- OOH According to a simlar
manner to that of Exanple 136, the title conpound was
obtained. 1H NWR (CDC13) S: 0.95 (9H, s), 2.90 (2H, t,
J =7.35H), 3.16 (2H, t, J = 7.3 Hz), 3.21-3.40
(3H, m, 3.62 (3H, s), 3.88 (3H, s), 4.42 (1H, J =

6.7 HZ)., 4.51 (1H, d, J = 13.9 Hz), 6.31 (1H, é;'j,ecemberm%
6.59 (1H, d, J = 1.5 Hz), 6.97 4{3M dd, J =8.0, 1.6

Hz), 7.06-7.11 (1H, m, 7.16 (1H, t, J = 7.9 Hz),
7.29-7.37 (2H, m. 10 Exanple 138

4-(3-{[ (3R, 5S5)-7-chl oro-5-(2, 3-di net hoxvphenyl)-1-(2, 2

- HaC
di met hyl propyl ) -
pi n- S-mﬁrg’t/m
Decenber®

ClL

2-0x0-1, 2, 3,5-tetrahydro-4, 1- benzoxaze
}-1, 2, 4- oxadi azol -5-yl ) butanoic acid 5
919 BC O /CH3 OC O

According to a similar manner to that of Example 60,
the title compcund was obtained.
"H-NMR (CDCls) &: 0.65 (3H, s), 1.05 (3H, s}, 2.08-
5 2.19 (3H, m), 2.49 {(2H, t, J = 7.2 Hz), 2.95 (2H, t, J =
7.3 Hz), 3.12-3.28 {(2H, m), 3.34-3.44 (2H, m), 3.59-3.67
(4H, m), 3.89 (3H, s), 4.41-4.52 (2H, m), 6.20 (1H, s),
5.60 (1H, d, J = 1.5 Hz}, 6.98 (1H, 4dd, T = 8.0, 1.6 Hz),

7.09 (1H, dd, J = 7.8, 1.4 Hz}, 7.17 {(lH, &, T = 7.9 Hz),

10 7.35-7.38 (ZH, m}.

Example 136
- (2-{[(3R,53)-7T-chloro-5-(2,3-dimethoxyphenyl}~1-{(2, 2~
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

15 3-yllmethyl}-1,2, d~oxadiazol-5-yl)pentancic acid



\' l OHHOO HO According to a simlar manner to
that of Exanple 136, the title conpound was obtai ned.
H NVR (CDC13) 6: 0.95 (9H, s), 2.08-2.20 (2H, m, 5
2.49 (2H, t, J =7.1 Hz), 2.95 (2H, t, J = 7.3 Hz),
3.19- 3.42 (3H, m, 3.62 (3H, s), 3.88 (3H, s), 44
(1H, t, J = 6.8 H), 4.51 (1H d, J = 13.9 Hz)> Hcgyber2006
(1H, s), 6.59 (1H, s), 6.97 (1lkgwd, J = 8.0, 1.8
Hz), 7.08 (1H, dd, J =7.8, 1.4 Hz), 7.16 (1H, t, J =
7.9 Hz), 7.30-7.36 (2H, m. 10 Exanple 139
3-(3-{2-[(3R 5S) - 7-chl oro-5- (2, 3-di met hoxyphenyl )-1-(3

{1} 1-Ethyl-3-(3-dimethylamincprcpyl)carbodiimide

hvdroxy 2, 2- dlnethylpropylg 2-o0xo0-1, 2, 3,5-tetrahydro-4
,1- hydrochlorlde 23.0 g, 120 meol) and ammonium 1H- 1,2,3-

benzoxazepln 3- y1]eth¥ 2, 4- oxad|azol 5- yI)proplom
oo SR ReT b B iamer Lo0bE  Hoz 1 BC. 26 T @idef o a
O\

@olution of [{3R,5S8)~7-chloro-5-(2,3-dimethoxyphenyl)-1-

5 {2,2-dimethylpropyl)-2-oxo-1,2, 3,5-tetrahydro-4, 1~
benzoxazepin-3-yl]acetic acid (46.19 g, 0.100 mol} in DMF
(500 ml}) and the mixture was stirred for 20 hours. The
reaction solution was concentrated under reduced pressure,
extracted with ethyl acetate, washed with water and an

10 agueous saturated sodium chloride soluticn, and then dried
over magnesium sulfate. After concentration under reduced
pressure, the residue was purified by silica gel column
chromatography and then recrystallized from ethyl acetate-
hexane to obtain Z-[{3R,538)-7-chloro-5-(2,3-

15 dimethoxyphenyl)-1-(2,2-dimethylpropyl)-Z-oxo-1,2,3,5-
tetrahydre-4, 1-benzoxazepin-3-yllacetamide (3Z.43 g) as a
crystal.

'H-NMR (CDCl3) &: 0.95 (9 H, s}, 2.65 - 2.73 (1 H, m),
2.84 - 2.92 (1 H, m}, 3.37 (1L H, d, J = 13.8 Hz), 3.€2 (3 H,
20 s), 3.89 (3 H, s), 4.39 (1 H, dd, J = 7.3, 5.9 Hz), 4.50 (1
H, d, J=13.9 Hz), 5.27 (1 H, s), 5.86 (1 H, s), ©6.28 (1 H,

s), 6.61 (1 H, 4, J

2.1 Hz), &€.99 (1 H, dd, J = 6.7, 3.1
Hz), 7.18 - 7.23 (2 H, m), 7.31 - 7.3¢ (2 H, m).
{(2) 1-1"~Carbonylbis-1H-imidazole (9.85 g, 0.0607 mol)

25 and allyl bromide (20.7 ml, 0.242 mol) were added To a



N OH O-~C OH According to a simlar manner to that

of Exanple 60, the title conpound was obt ai ned.

-H- NWR (CDC13) 6: 0.64 (3H, s), 1.05 (3H, s), 2.15- 5

2.41 (2H, m, 2.77-2.98 (4H, m, 3.07-3.20 (3H m,

3.37 (1H, d, J = 14.3 Hz), 3.59-3.66 (4H, 4 %EﬁmﬂaUﬂZUOG

(3H, s), 3.95 (1H, dd, J = 7.7, 5.3 Hz), 4.
J =14.3 Hz), 6.15 (1H s), 6.68&41H d, J = 2.3 Hz)
6.95-7.02 (1H, m), 7.17- 7.22 (2H, m J = 4.1, 4

Hz), 7.29-7.39 (2H, m. 10 Exanple 140

3-(3-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2

, 2- sclution of Z-[(3R,53)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
di met hyI propyl)-2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1- benzoxaze

pi n- 9’r<]ii§l}€ﬁwy}]4ﬁrozyhlO&H@iiazfol&é‘q?r\;@i?bﬁnéiﬁ%‘laéi‘d 5
Decenber 2006 293 H3C O 1 CHB ONO N ™
AccoPalrag* oo 'S ar 2 fanerda o Lénat gofoﬁ%lﬂ@lisebtalmd

the title conmpaqund s . obt ai ned
in ExamplrgJ % (M? in acetonltrlle (140 ml), and the

5 mixture was heated to reflux for 3 hours. After standing
to cool, the reaction sclution was extracted with ethyl
acetate, washed with 1N aquecus hydrochleric acid and an
aqueocus saturated sodium chleride solution, and then dried
over magnesium sulfate. The extract was filtered with

10 silica gel and concentrated under reduced pressure. The

residue was recrystallized from ethyl acetate-hexane to

obtain [(3R,53)-7-chloro-5-(2,3-dimethoxyphenyl}-1-(2,2-
dimethylpropyl) -2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-

3-vllacetonitrile (12.31 g).

i5 'H-NMR (CDCis3) 8: 0.95 (9 H, s), 2.78 - 2.88 {1 K, m),

2.89 - 2.9% (1 H, m), 3.38 {1 H, d, J = 13.9% Hz), 3.63 (3 H,

s}, 3.920 (3 H, s), 4.217 {1 H, dd, T = 7.6, 5.6 Hz), 4.51 (1
H, 4, J = 13.9%9 Hz), 6.30 (1 H, s), 6.65 (1 H, 4, J = 2.1
Hz), 7.01 (1 H, d, J = 7.2 Hz}y, 7.1% - 7.41 (4 H, m).

20 {3) Triethylamine (23.66 ml, 0.169 mol) was added
dropwise to a solution of hydroxylamine hydrochleride
(11.77 g, 0.169 mol) in DMSC {150 ml) under ice-cooling and
the mixture was stirred for 30 minutes. Precipitates were
filtered off. To the filtrate was added [{3R,53S)-7T-chloro-

25 5-(2,3-dimethoxyphenyl)-1-(2,2~-dimethylpropyl)-2-oxo-



"H-NWVR (CDC13) 6: 0.94 (9H, s), 2.14-2.41 (2H, m, 5
2.77-2.98 (4H, m, 3.11 (2H, t, J = 7.3 Hz), 3.34 (1H

d J =13.9 Hz), 3.63 (3H, s), 3.89 (3H, s), 3.93

(1H, dd, J = 7.9, 5.1 Hz), 4.51 (1H, d, J = 13.8 Hz),

6.27 (1H, s), 6.60 (1H, d, J = 2.1 Hz), 6.98 ( dd
J=7.0, 2.6 H), 7.15- 7.24 (2H m, 7.28-7. 36%2#““2006
m. 10 Exanple 141 4-(3-{2-[ (3R 5§ -7-chl oro-5-(2,

3-di net hoxyphenyl ) - 1- (3- hydroxy- 2,

2-di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl ]ethyl }-1, 2, 4- oxadi azol - 5-yl ) but anoi ¢

aci d152 Décenierra2Qt6o-298-H3C oxQzEH3n-O- N R cellon@tNilA (15.0
O HO OH According to a simlar manner to that of

Exanpl e 6033° trivd )t icbkeleodpourikawed cobt ar hield. amHENVRnixture
(CDC13) 6: 0.64 (3H, s), 1.05 (3H, s), 2.02 5 2.14

(35, iy, sPLmgP ad2 802H fan) 4 PogBs( 2Hhe repceipn2spgytion was

extracted with ethyl acetate, washed with water and an
5 aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain Z2-[(3R,58)-7~chlore-5-(2,3-
dimethoxyphenyl)—l—(2,2—d;methylpropyl)—2—oxo—l,2,3,5—

tetrahydro-4, l-benzoxazepin-3-yl]-N' -

10 hydroxyethaneimidoamide (17.5 g} as an amorphous substance,

which was used in the next reacticon without purificatiecn.
'H-NMR (CDCls) &: 0.95 {9 H, s), 2.56 - 2.64 (1 H, m),
2.72 {1 H, dd, J = 14.4, 7.1 Hz), 2.36 (1 H, d, J = 13.9%

Hz), 3.0 - 3.65 (3 H, m), 3.89 (3 H, s}, 4.07 - 4.14 {1 H,

15 m), 4.50 (1 H, 4, J = 13.9 Hz), 4.%98 (2 H, s), 6.25 - 6.29

(1 H, m), 6.60 {1 #H, d, F = 2.1 Hz)}, 6.99 (1 H, dd, J = 5.9,
3.9 Hz), 7.16 - 7.23 (2 H, m}, 7.29 - 7.35 (2 H, m).
(4) Triethylamine (0.83 ml, 5.9%95 mmol) and methyl 6-

chloro-6-oxohexanocate (0.469 g, 3.85 mmol) were added

20 dropwise to a solution of 2-[{3R,58)-7-chlero-5-{(2, 3-

dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepin-3-yl]-N'-
hydroxyethaneimidoamide (1.67 g, 3.5 mmol) cobtained in

Example 136-(2) in THF (15 ml) under ice-ccoling, and the

25 mixture was stirred at room temperature for 2.5 hours. The



2.77-2.99 (4H, m, 3.15 (1H, d, J = 12.1 Hz), 3.37

(1H, d, J =14.3 Hz), 3.58-3.66 (4H, m, 3.89 (3H,

s), 3.95 (1H, dd, J =7.8, 5.4 Hz), 4.46 (1H d, J =

14.3 Hz), 6.15 (1H, s), 6.60 (1H, d, J = 2.3 Hz),
?éa5-§i93E§;:%|g)i4;.16-7.23 (2H, 10 m, 7'29_%1§§mnﬁmr2006
3-(3-{3-[ (3R 5S)-7-chl oro-5-(2, 3¢k met hoxyphenyl )-1-(2
ainethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze

pin 15 3-yl]propyl}-1, 2, 4-oxadi azol -5-yl) propionic

aci dr5aPecenberl 2006 w295cHBEN@ate@HgnAd€Y QleduaBdOpCRssure,

According to a simlar manner to that of Exanple 136,

the vptfe &b%ﬁ@undfa\ﬁaéd%@anwtquﬁﬂmwmﬁaur@ was heated
0.94 (9H, a) 1.70-2,03 (4H, , 5 2.66-2.78 (2H m,

2. 90TP2FEE Jc Jor #lahppys- 3 Tfse EERCtEon gso Ay Pﬂlf)S

3.34

du, 3iEr e f%wfg>’§'z%‘§et’(%ﬁﬁ 2t {1 o an
T 3, To0E s SR Dol oMttt 22 B esgq oves
magnesium sulfate. After concentration under reduced
pressure, the residue was purified by silica gel column
chromatography to obtain methyl 5-(3-{[({3R,58)-7-chloro-5-
(Z2,3-dimethoxyphenyl)~1-(2,2-dimethylpropyl)-2-oxc-1,2,3, 5~
i0 tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1,2,4-oxadiazcl-5-
vl)pentancate (1.04 qgj).
"H-NMR (CDCls) 8: 0.95 (9 H, s), 1.63 - 1.91 (4 H, m),
2.36 (2 H, t, 3 = 7.2 Hz), 2.87 (2 H, t, J = 7.4 Hz), 3.20
- 3.42 (3 H, m), 3.62 (3 H, s), 3.67 (3 H, s), 3.88 (3 H,
15 s), 4.43 (1 H, t, J = 6.8 Hz), 4.51 (1 H, d, J = 13.% Hz),
©.31 {1 H, s}, 6.58 (1 H, =), 6.97 (1 H, dd, J = 8.0, 1.6
Hz), 7.07 (1 H, dd, J=7.7, 1.5 Hz), 7.15 (1 H, £, J = 7.9
Hz), 7.29 - 7.37 (2 H, m).
{5) A 2N agueous scdium hydroxide scluticon (2.60 ml,
20 5.20 mmcl) was added to a solution of methyl 5-(3-
[[{3R,58)-7T-chlorc-5-(2, 3-dimethoxyphenyl)-1-(2, 2~
dimethylprepyi)-2-oxe-1,2,3, 5-tetrahydro-4,1-benzoxazepin-
3-ylimethyl}-1,2,4~-oxadiazol-5-yl)pentanoate (1.04 g, 1.73
mmol) obtained in Example 136-{(4) in ethanol (10 ml) and

Z5 the mixture was stirred for 13 hours. The reaction



Exanpl e 143

(3R)-4-(3-{[ (3R, 5S5)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - |

- (2, 2-di met hyl propyl ) -2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl ] net hyl } - 1, 2, 4- oxadi azol - 5-yl ) - 3- 15

nmet hyl but anoi ¢ acid 5 Decenber 2006 296 H3C O 2006

CH3 O C p\ /N NNT OO'lv OHO Accordin eP%“Q”

simlar manner to that of Exanple %%6, the title

conmpound was obtai ned. 1H NWVR ( ) 6: 0.95 (9H, s),
1.07 (3H, d, J =6.6 5 Hz), 2.33 (1H, dd, J 15. 6,

7.2 Hz), 2.41-2.63 (2H, m, 2.84 (1H, dd, J 15. 3,

6.9 Fgaluéﬁéﬁsdég4d1QQteé i - ﬁ%*eﬁsd%dHZhen3w8§h3d4@&th
3H, m, 3.62 (3H, a), 3.88 (3H, s), 4.45 (IH, t, =

(

6. 8 ngetﬁbﬁibﬂﬁgﬂ drhd exﬂéﬁék}ﬁﬁLudio&lwaélééldﬁiled with 6N
6.58 (IH ), 6.96 (1H, dd, J = 7.9, 1.7 H), 7.06 10

(
5

1H, dghesdhs hhdochlbril)acild 14t ctied dith7eBhlr)zcetate,
29- 7.37 (2H, m.
washed with an agueous saturated sodium chloride sclution,
5 dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography to obtain 5-{3-{[(3R,58)-7-chloro-5-
(2,3-dimethoxyphenyl)-1-{2, 2-dimethylpropyl) -2~
oxo-1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-ylimethyl}-1,2,4-
10 oxadiazol-5-yl)pentancic acid (0.89 g).
'H-NMR (CDCl3) &: 0.95 (9H, s), 1.66-1.93 (4H, m),
2.3%9 (2H, t, J = 7.3 Hz), 2.88 (2H, t, J = 7.4 Hz), 3.19-
3.41 (3H, m), 3.62 (3H, s), 3.88 (3H, s), 4.43 (1lH, t, J =
6.8 Hz), 4.51 {(1H, d, J = 13.9% Hz), 6.31 (1H, s), 6.58 (1lH,
15 d, J =1.5 Hz), 6.96 (lH, dd, 0 = 7.8, 1.7 Hz), 7.07 (1lH,

dd, J = 7.8, 1.6 Bz), 7.14 (1H, &, J = 7.8 Hz), 7.28-7.37

(2B, m).

Example 137
20 3-(3-{[(2R,58)~7~chloro-5-(2, 3—-dimethoxyphenyl)-1- (2,2~
dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllmethyl}-1,2, 4-oxadiazol-5-yl)propionic acid




Exanpl e 144
{[(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2, 2
- 15

di met hyl propyl ) - 2- oxo-1, 2, 3-5-tetrahydro-4, 1- benzoxaze

pi n

3-yl ] met hyl }- 1, 2, 4- oxadi azol - 5-yl ) net hyl ] t hi o} a¢&eegmber 2006
acid 5 Decenmber 2006 297 H3C O:gf3 OCI O HNS O

/v O HO (1) Potassiumthioacetate (0.76 g, 5.97

mmol ) was added to a sol ution of

(3R, 5S5)-7-chloro-3-{[5-

(chl or onet hylljscl 2, 4- oxadi azol - 3-yl ] nethyl }-5-(2,3- 5

di net hoxyphenylc) 1- (2, 2-di net hyl propyl ) -1, 5-di hydr o- 4,

1 benzoxazepiH-2(3H) -one (3.8 g, 4.98 rmol)
syntheS|z
m xture was-gfti

I nCHEXanpl e 136 in DM (30 m), and the
|rq‘ed at roomtenperature for 12 hours.
The reaction\solution was extracted with ethyl

acet &t vashe® with water and an 10 aqueous saturated
sodi um ar i de sol dri ed over rmagnesi um

3 i teg, under reduced

pressure Th §| due 9vas p fied by silica gel
col umm OH

According to a similar manner to that of Example 136,

the title compound was obtained.
'H-NMR (CDClsy) &: 0.95 (9H, s), 2.90 (2H, t, T = 7.3
5 Hz}, 3.16¢ {(ZH, t, J = 7.3 Hz), 3.21-3.40 (3H, my, 3.62 [3H,
sy, 3.88 (3H, s}, 4.42 {(1H, t, J = 6.7 Bz}, 4.51 (1H, d, J
= 13.9 Hz}, 6.31 (lH, =), 6.59 (1H, d, J = 1.5 Hz}, 6.97
(1, dd, J = 8.0, 1.6 H=z), 7.06-7.11 {(1H, m), 7.1& {1H, t,

J = 7.9 Hz), 7.29-7.37 {(2H, m).

i0

Example 138
—{3-{[(3R,53)-7-chloro~-5-(2, 3-dimethexyphenyl)-1-{2,2-
dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4, i-benzoxazepin-

3-yllmethyl}-1,2,4-oxadiazol-5-y1)butanoic acid



chr omat ogr aphy [ devel opi ng sol vent: hexane- et hyl
acetate (4:1)] to obtain

S [(3-{[(3R 5S)-7-chloro-5-(2,3 15

di met hoxyphenyl ) -1-(2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-
tetrahydro-4,|-benzoxazepin-3-y|]nethy|}-1,2,4-§

adi az
ol -5- yl)nethyl] acetate (2.45 g, 4.26 mmol, SGAéeggaKWZOOﬁ
white noncrystalline powder. 1{?&¥R (CDC13) S 0.95
(9H, s), 2.40 (3H, s) , 3.30 (2H, Decenber 2006 298
dd, J = 6.7, 2.4 Hz), 3.37 (1H, d, J = 13.9 Hz), 3.62
(3H, s), 3.88 (3H, s), 4.28 (2H, s), 4.42 (1H, t, J =
6.8 Hz), 4.8% (1H d, J = 13.8 Hz), 6.30 (1H, s),
6.58 (1H, d, = 1.9 Hz), 6.97 (1H dd, J = 8.1, 1.5
dgH3J =57.8 1.0 Hz), 7.17 (1H t, J
; (.37 (2H, m. (2) A 2N aqueous sodi um
hydr oxi de s¢lution (1.74 m, 3.48 mol) was added to
a sobwt ion oS- [(3-{[ (3R 5S)-7-

i

chloro /;Z yphenyl ) -1-(2, 2-di met hyl propyl ) -
2-
oxo-l,2,3,5“te.5ah96ﬁo-4, enzoxazepi n-3-yl )nmethyl }-1

, 2,4 10 i azol - 5-yl ) net hyH=cacetate (1.0 g, 1.74

nmol ) in/ net hanol (10 m ) poand the m xture was

stirred for 1.5 hours. Thy eacti on sol uti.on S

oxt 1 act ed it EEhYP Actbt i THERBA- W L1 watef “gRELS 136,
an a ous_sat urated . sodi um.,chl ori de solution, dried
overgﬁggtkﬁﬁ%uﬁqgﬁﬁgg?evg%ﬁa %ﬁﬁg%d15 concentrat ed under
reduced pre r yk . by oppa a 0-4d2 04

mol ) anngﬁﬁgnggﬁgga?boga?% f%ﬁz%?g,éi?%igﬁﬁ%&%f' ™
EMETezaﬁﬁedHLOtg %Okublpnﬁﬁfﬂth®5rQ§H9U€,lﬁ=JHE3(hQ), 3.19-
m ), and the mxture was stirred of 17 hours. The

reackion (3m, m), 3.62 (3H, s), 3.88 (23H, s), 4.44 (1, t, J =

6.8 Hz), 4.51 (1d, d, J = 13.% Hz), 6.31 {1H, s}, 6.59 (14,

s), €.97 (14, 4dd, J =18.0, 1.8 Hz), 7.08 (1H, dd, J = 7.8,

I

1.4 Hz), 7.16 (1H, &, J 7.9 Hz), 7.30-7.36 (Z2H, m).

10
Example 139
3-(3-{2-[(3R,58)-7-chloro-5-(2,3-dimethocxyphenyl)-1-(3-
hydroexy-2, Z2~dimethylpropyl) -2-oxo-1,2,3, b-tetrahydro-4, 1-

benzoxazepin-3-yllethyl)-1,2, 4-oxadiazol-5-yl}propionic

15 acid



solution was extracted with ethyl acetate, washed with
20 water and an aqueous saturated sodi um chl oride
solution, dried over magnesi um sul fate, and then
concentrated under reduced pressure. The residue was
di ssolved in ethanol (10 m), a 2N aqueous sogg igm ber 2006
hydr oxi de solution (1.16 m, 2.33 mol) was add geem
and the mxture was stirred for mziours. 25 The
reaction solution was diluted with water and then 5
Decenber 2006 299 washed with diethyl ether. The
extract was Q%i dified with 1N aqueous hydrochloric
acid, extractdd with ethyl acetate, washed with an
aqueous saturated sodiumchloride solution, dried

over magngesi 4m sylfate, and then concentrated under 5
reduced p gurg to obtain

{[(3-{[(3R

di metiho

zepi n#3-yl ] met hyl }- 1,2, 4- oxadi azol - 5-

_yl)methyl ]t jacetic acid (43 ng, 80%. 1H NWR

(CDClB)%éS. 95°(9H, s), 3.26 (1H, dd, J = 15.7, 10
0

, %S)-7-chl gray 5- (2, 3-

hen d)-ﬁZWI propyl ) -2-oxo-1, 2, 3, 5-
@ 4’(@ \\\\\
6.7 HZ) 3.34-3.44 (4H, n), 3.63 (3H, s), 3.89 (3H,
s), 4.0 H s), 4.44-4.54 (2H, n), 6.31 (1H, s),
6.59 (1H, s), 6.97 (1H, dd, J =8.0, 1.6 Hz), 7.07
(1H, dd, Ace=rfi%g toba Hmilat ¥enbdH, té,tkhis & GxHople 60,
7.34 (2H, d, J = 1.3 Hz). 15 Exanple 145

2-{[ (Be{{{BR 59)rppuchl or0-Bt(a2n8<di met hoxyphenyl )-1-(2
, 2- A
di met hyI p‘rHomﬂlR) {QpoX0- &; 20 K 5- (et r ahydRoDEﬂ, [3tbenzoxaze=-

pi n- rrethyl}124oxad|azol 5 thyl]thio}-2
5rreth§+ﬁ)¥ fonitg raéi- d (4H, m) )3/& 0 (s, !

(1 d, J = 14.3 Hz), 3.5%-3.66 (4H, m), 3.89 (3H, s), 3.95

3.37

{tH, dd, 3 = 7.7, 5.3 Hz), 4.4¢ (1H, d, J = 14.3 Hz), ©&.15
{(1H, s}, 6.60 (1H, d, J = 2.3 Hz), 6.85-7.02 (1H, m), 7.17-
7.22 {(2H, m, J = 4.1, 4.1 Hz), 7.29-7.39 (ZH, m).

10

Example 140
3-(3-{2-[{3R,55)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllethyl}-1,2,4-oxadiazol~5-yl)propiconic acid



5 Decenber 2006 300 H3C 0 1 CH3 G \ O / N ON
O-S O HO/ According to a simlar manner to that of
Exanpl e 144, the title conpound was obtained. 'H NWR
(CDC13) 6: 0.94 (9H, s), 1.54 (3H, s), 1.56 (3H, 5

s), 3.20 (1H, dd, J
m, 3.63 (3H, s), 3.
4.44-4.53 (2H, m,

(1H, dd, J = 7.8, 1.
Hz), 7.18 (1H, t, J
Hz). 10 Exanpl.e 146
{[I-(3-{[(3,%%3-7-chloro-5-(2,3-dinEthoxyphenyI)-l-(Z
2-

15.4, 6.2 Hz), 3.33-3.47 H
3H, S), 4. 01 (2H, S), §€)ecember2006

9 (

.30 (1H S)506.60 (1H, s), 6.98
He

7.

I 00 O 0 |l

), 7.12 (1H, dd, J =7.7, 1.7
8 HzZ), 7.34 (2H d, J =0.9

di met hyl pf |) - 2apx0-1, 2, 3, 5-tetrahydro-4, 1- benzoxaze
) -1, 2, 4- oxadi azol -5-y1)-1 15

nmet hyi et hyl At hi o} acefi-© acid 5 Decenber 2006 301

Cl O O “\\\\\/“\N/NO
%)N/\z\o OH

According to a similar manner to that of Example 136,
the tfitle compound was obtained,
'H-NMR (CDCls) &: 0.94 (9H, =), 2.14-2.41 (2H, m),

5 2.77-2.98 (4H, m), 3.11 (2H, t, J = 7.3 Hz), 3.34 (1H, d, J

If

13.9 Hz), 3.63 (3H, s), 3.89 (3H, s), 3.93 (1H, dd, J =
7.9, 5.1 Hz), 4.51 (1H, d, J = 13.8 Hz), 6.27 (1H, =), 6.60
{1, 4, J = 2.1 Hz}, ©.98 {(1iH, dd, J = 7.0, 2.5 Hz), 7.15-

7.24 (ZH, m), 7.28~7.36 (2H, m).

10

Example 141
4-{3-{2-[{3R,53)-7-chloro-5-(2, 3—dimethoxyphenyl)-1- (3-
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllethyi}-1,2,d-oxadiazol-5-yl)butancic acid



H3C OCH3 C ON~\ OH SO -- HO According to a
simlar manner to that of Exanple 144, the title
conmpound was obtained. 'H NVR (CDC1l3) S: 0.94 (9H, s)

, 1.78 (3H, s), 1.81 (3H, 5 s), 3.15 (1H, dd, J =
15.8, 5.3 Hz), 3.28-3.53 (4H, m, 3.64 (3H, s), 3.89
(3H, s), 4.47 (1H, d, J = 13.9 Hz), 4.53 (1H ufecember 2006
8.7, 5.3 Hz), 6.30 (1H, s), 6.62:44H s), 6.98 (1H,
dd, J =7.0, 2.8 Hz), 7.13-7.22 (2H, m), 7.36 (2H, d,
J = 1.3 Hz). 10 Exanple 147

([1-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3
- hydroxy- 2, "¢

2-di met hyl prop9y!) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazep 3-yl lnethyl}-1,2, 4- oxadi azol - 5-yl)-1- 15
met hyl et hy iglatetic acid 5 December 2006 302 H3C

. .

According to a similar manner to that of Example &0,

the title compound was cbtained.
"H-NMR (CDCl3) &: 0.64 (3H, s), 1.05 (3H, s), 2.02-
5 2.14 (34, m}, 2.18-2.42 {(2H, m), 2.4% (2H, ¢, J = 7.2 Hz),
2.77-2.9%99 (4H, w), 3.15 (1H, 4, J = 12.1 Hz), 3.37 (1H, d,
J = 14.3 Hz}, 3.58-3.66 (4H, m), 3.89 (3H, s), 3.95 (1H, dd,
J = 7.8, 5.4 Hz), 4.46 {(lH, d, J = 14.3 Hz), 6.15 (1H, s),

6.60 (1H, d, J = 2.3 Hz), 6.95-7.03 (1H, m), 7.16-7.23 (2H,

10 m}, 7.29-7.3% (2H, m).

Example 142
3-{3-{3-[(3R,58)~-7-chlcrc-5-(2, 3-dimethoxyphenyl)-1- (2,2~
dimethylpropyl}-2-oxo-1,2, 3, 5~tetrahydro-4, 1-benzoxazepin-

15 3-yvllpropyli-1,2,4-oxadiazel-5-yl)prepionic acid



Ocd \ OV /N NNMO O HO OH According to a simlar
manner to that of Exanple 144, the title conpound was
obtained. 'H NWR (CDC13) S: 0.67 (3H, s), 1.04 (3H

s), 1.78 (3H 5 a), 1.79 (3H, s), 3.16-3.27 (2H, m,

3.35-3.49 (4H ), 3.59-3.67 (4H n), 3.89 (3H s
4.41-4.53 (2H, m), 6.19 (1H, s), 6.61 (1H, s),kg%)?ééé”befm%

(1H, dd, J =7.9, 1.9 Hz), 7.11 2¢4H, dd, J = 7.8, 1.8
Hz), 7.18 (1H, t, J = 7.9 Hz), 7.34- 7.43 (2H, n). 10
Exanpl e 148

{[(3-([ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
hydr oxy- 2, 2- digret hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazep%n-B-vI)nethyl}-1,2,4-oxadiazol-5- 15

yl ) met hyl acetic acid 5 Decenber 2006 303 H3C O
CH3 O

Cl o)

According to a similar manner to that of Example 136,
the title compound was obtained.
"H-MMR (CDCl;) &: 0.94 (9H, s), 1.70-2.03 (4H, m),
5 2.66-2.78 (2H, m), 2.9%0 {2H, t, J = 7.2 Hz), 3.15 (2H, t, J
= 7.2 Hz), 3.24 (1H, d, J = 13.9 Hz), 3.62 (3H, s}, 3.85
(1H, 4dd, 3 = 7.5, 4.8 Hz), 3.89 (3H, =), 4.50 (1H, d, J =
13.% Hz), .24 {(1H, s}, 6.59 (1M, d, J = 2.3 Hz), 6.98 {1H,

de, J = 7.7, 2.1 Hz}, 7.15-7.3¢ (4H, m).

i0

Example 143
(3R)-4-(3-{ [ (3R, 58)~7~chloro-5-(2, 3-dimethoxyphenyl) -1-
(2,2-dimethylpropyl)-2-ox0-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-2-yllmethyl}-1,2, 4~oxadiazol-5-vy1)-3-

15 methylbutanoic acid



C O\ /INNNCOS /1 ~ HO OH According to a simlar
manner to that of Exanple 144, the title conpound was
obt ai ned. 1H NWR (CDC13) 8: 0.66 (3H, s), 1.05 (3H

s), 3.17- 5 3.32 (2H, m, 3.34-3.48 (4H, nm, 3.58-3.68
(4H, m, 3.89 (3H s), 4.00 (2H, s), 4.42-4.53 (2H
M, 6.19 (1H, s), 6.61 (1H d, J = 1.3 Hz), 6.%@“-“(6{'@“20%
ad, J =8.1, 1.5 Hz), 7.07 (1H>ed, J =7.7, 1.5 Hz),
7.17 (1H, t, J - 8.0 Hz), 7.33-7.42 (2H, m. 10
Exanpl e 149

2-{[(3-{[ (3R4pS) - 7- chl or 0- 5- (2, 3- di met hoxyphenyl ) -1- (3
- \

,1- benzo

hydr oxy- 2, q'%ethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4
yI)nethyIﬁi;;

epi ncdyyl ] met hyl }-1, 2, 4- oxadi azol -5 15
o0}ye 2-net hyl propi onic acid 5 Decenber 2006

According te a similar manner to that of Example 136,
the title compound was obtained.
'"H-NMR (CDCls;) &: 0.95 (9H, s), 1.07 (3H, d, J = 6.6
5 Hz}, 2.33 (1H, dd, J = 15.6, 7.2 Hz), 2.41-2.83 {2H, m),
2.84 (1H, dd, J = 15.3, 6.9 Hz), 2.96 (1H, dd, J = 15.3,
§.6 Hz), 3.21-3.42 (3H, wm), 3.62 {3H, s), 3.88 (3H, =),
4.45 (14, t, J = 6.8 Hz), 4.51 (14, 4, J = 13.8 Hz), 6.31
{1#, s}, 6.58 (1H, s), 6.%96 (1H, dd, T = 7.9, 1.7 Hz), 7.06
10 (iH, dd, J = 7.9, 1.5 Hz), 7.14 (1H, t, T = 7.9 Hz), 7.29-

7.37 (2H, m).

Example 144
{{{(3-{[(3R,58)-7T-chloro-5-(2, 3-dimethoxyphenyl}-1-(2,2-
15 dimethylpropyl)-2-oxo-1,2,3-5-tetrahydro-4, l-benzoxazepin-

3-yllmethyl}-1,2,4-oxadiazol-5-yl)methyl]lthioc}acetic acid



OYNNO SO HO OH According to a simlar manner to
that of Exanple 144, +the title conpound was obtai ned.
1H NWR (CDC13) 6: 0.66 (3H, s), 1.04 (3H, s), 1.54
(3H, 5 s), 1.54 (3H, s), 3.14-3.29 (2H, m, 3.34-3.47
(2H, m, 3.57-3.66 (4H, m, 3.89 (3H s), 4.03 (2H

S), 4.42-4.52 (2H ), 6.19 (1H s), 6.60 (1H,5§F°djnb§f2006
1.1 Hz), 6.98 (1H, dd, J = 8.1,5d37 Hz), 7.09 (1H,
dd, J =7.7, 1.5 Hz), 7.17 (1H, t, J = 7.9 Hz),
7.33-7.41 (2H, m. 10 Exanple 150

[(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1-(2, 2-
di met hyl propyle) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pin- 3-yl]methyl}-1, 2, 4-thiadiazol -5-yl)thio]acetic
acid 5 Decepher 2006 305 H3C OCH3 C ONNS OOCH

{1} Potassium thiocacetates (0.76 g, 5.97 mmol) was
added to a sclution of (3R,58)-7-chloro-3-{[5-
{chloromethyl)-1,2,4-oxadiazcl-3-yl]methyl}-5-(2,3-

5 dimethoxyphenyl}-1-(2,2-dimethylpropyl) -1, 5-dihydro-4, 1-
benzoxazepin-2 (3H)-cne (3.8 g, 4.98 mmol) synthesized as in
Example 136 in DMF {30 ml), and tThe mixture was stirred at
room temperature for 12 hours. The reaction solution was

extracted with ethyl acetate, washed with water and an

10 agueous saturated scdium chloride solution, dried over

magnesium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate

{(4:1)] te obtain S-[(2-{[(3R,58)-7-chloro-5-(2,3-

15 dimethoxyphenyl) -1-(2,2-dimethylpropyl) -Z~oxo-1,2,3, 5-

tetrahydro-4, 1-benrzoxazepin-3-yl]lmethyl}-1,2, 4-oxadiazol-5-
vlimethyl] acetate (2.45 g, 4.26 mmol, 86%) as white
noncrystalline powder.

'H-NMR (CDCls) &: 0.95 (9H, s), 2.40 {(3H, s}, 3.30 (2H,



(1) Methyl iodide (0.65 m, 10.48 mvl) was added to a

sol ution of

2-[ (3R, 5S)-7-chl oro-5- (2, 3-di net hoxyphenyl ) - 1-

(2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3,5-tetrahydro-4,1 5
benzoxazepi n- 3-yl ] et hanet hi oami de (1.0 g, 2.10 I

obtai ned as in Exanple 16-(2) in acetone (10 n1§iﬂ%§#?er2006
the mxture was stirred for 14 hpurs. After the

reaction solution was concentrated under reduced
pressure, anmmonium acetate (0.81 g, 10.48 mmol) and

nmet hanol (10 mM) were 10 added thereto and the m xture

was heatedto 7refl.dxHEDdr 2 3houts. dAffer 13.9 Hz),i362 (3H,
per chl oronet hyl mercaptan (0.23 m, 2.1 mol)
added) t 03 B&0l3ti en. of - 2%e&ﬁbsﬁdue4|ﬁ2dﬂﬁhldhoﬁEFhén% Hz)

a solution of sodium hydroxide (0.375 g, 9.38 mmol) |n

wat ef - §8 MHr Was IsFoW y® dtided drdpw e %heﬁ%ﬁ@ att, d. J =

-10C. 15 The reactlon solution was stirred at

f
2hho&r% g G-hen (&t r d9mt enflertat dr @ ?6%'§b0ﬁ1ﬁgﬁe éﬁ J =
T t | ut t h |
LA &5 s W AP P R ARG e g b At B CE R T

pSipoint ot oy L ek 2R A o“uf%gée‘f‘éo@ ml,
conceng g unm%%r aaggasa ?aors%a%leagn Jhesresidyeswass) -7

purified by silica gel um chr omat ogr aphy
[ devel opi Ny - bvaﬂﬁetﬂﬁ%ﬁﬁﬁ% 1hyh - Qeifﬁfheth lpropyl)-2-
(95: 5-85: 15)]§fo obtain D ¢ vipropyli
(3R 685)-7-xHd,ar-0=3rkhbd et Orio+rkn2odat p i B2alimdtbhyl} -1, 2, 4-
vl ) met hyl ] - 5- (2, 3-di met hoxyphenyl ) -1-(2, 2, di met hyl prop
1oyl ) - odadi g diy-dr-gl4md £ behy oxazepien<{2( 3H) - one 4( 6md6) gin
0.857 mml, 41% as a white noncrystalline solid.
methancel (10 ml}), and the mixture was stirred for 1.5 hours.

&)

The reaction scluticn was extracted with ethyl acetate,
washed with water and an aqueous saturated sodium chloride
solution, dried over magnesium sulfate, and then

15 concentrated under reduced pressure. Ethyl bromcacetate
(0.12 ml, 1.04 mmol) and potassium carbonate (0.24 g, 1.74
mmol) were added to a solution of the residue in THF (10
ml), and the mixture was stirred of 17 hours. The reaction
solution was extracted with ethyl acetate, washed with

20 water and an aguecus saturated sodium chleride solutien,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was dissolved in ethancl ({10
ml), & 2N aquecus sodium hydroxide solution (1.16 ml, 2.33
mmol) was added, and the mixture was stirred for 5 hours.

25 The reaction solution was diluted with water and then



| H NVR (CDCL3) 6: 0.95 (9H, s), 3.33-3.48 (2H,
3.55-3.66 (4H, m), 3.89 (2H, s), 4.50 (1H, d, J = 13.8
Hz), 10 4.58 (1H, t, J = 6.7 Hz), 6.31 (1H s), 6.59
(1H, d, J = 1.1 Hz), 6.93-7.04 (2H, ), 7.15 (1H r, J
= 8.0 Hz), 7.30- 7.38 (2H, m. (2) Ethyl thloglg; ol ate

(113 m, 1.03 mmol) and pot assi um car bonat e ( 17BeffgRber 2006

1.29 mmol ) were added to a 15 sobyion of

(3R 5S)-7-chloro-3-[(5-chloro-1, 2, 4-t hi adi azol -

3-yl)met hyl ]-5-(2, 3-di met hoxyphenyl ) -1-(2, 2-

di met hyl propyl ) -1

5- di hypdheddyltbenizakgzepi e 2( 3H)h0RG -0t 46ag,adlBFled with
nmol ) obtained in Exanple 150-(1) in THE (10 m), and

t he mixegrecwasustriochedrat ASK f egxti6chedreitiThe 20 acetate,
reaction solution was extracted wth ethyl acetate,
wash&dshsdceelssiarelyiugiih switwra tadd sadiaguelousride solution,
saturated sodium chloride solution, dried over

magnéSiGifn QYT ARt Fieh 2 tcon cent fcaﬁ@dcwtrated under

gedu g ssure. The residue was purified by sil
gel ngﬁ ORI Egr ApRY - § deviel c;’pl{ﬁd3§55§)oT7vé?ﬁLoro 3- 12,3

hexaﬁe e£5%6%§¥et356 L?? ? éimégiEhpﬁgngtQ£qnﬁ§qX|,@ 5-

Decenber

[ (3 ibéfﬁq?@? 74 ghlb%g‘i%é%’% %I mit ﬁggxg{]?%{ %4 o(xatilazol 5—

di met hyl propy 0XO0- enzoxaze

?l n- v@jMEM@t ht)ﬂj}oq%c%tffctiﬂéﬂﬂ' (%21%' ? ykddhi ol acetate

g, O. 774 mmol, 90% as a white noncrystalline

i d 51 1 9
LlS SRS £ P Ikt b 1e

1015. 65.6.92Hz)3. 3433634 ( 8k, s9),, 3..89 (3H, s), #9081 GBH, s,
s), 4.18 (2H, q, J =
4.00 (2H, s), 4.44-4.54 (2H, m}, 6.31 (1H, s}, 6.59 (1lH, s),
6.97 (1H, dd, J = 8.0, 1.6 Hz), 7.07 (14, dd, J = 7.9, 1.5

Hz), 7.1¢ (1H, t, 3§ = 8.0 Hz), 7.34 (2H, d, J = 1.3 Hz).

15 Example 145
2={{(3-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)~1-{2, 2~
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}l, 2, 4-oxadiazol-5-yl)methyl]lthio}-2-

methylpropionic acid



2 Hz), 4.50 (1H, d, J = 13.9 Hz), 4.58 (1H, t, J =

7 Hz), 6.31 (1H, s), 6.59 (1H, s), 6.96 (1H, dd, J

8.1, 1.5 10 Hz), 7.04 (1H, dd, J = 7.8, 1.4 Hz),

15 (1H, t, J =8.0 Hz), 7.34 (2H, d, J = 1.3 Hz).

3) A 2N aqueous sodi um hydroxi de solution (1.16,

2.32 mol) was added to a solution of et hyl Decémber 2006
[(3-1[ (3R 59)-

7-chl oro-5-(2, 3- dlnethoxyphenyl)-l-(z 2- di met hyl pr opyl

)-2 15

oxo-1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmethyl }-1
,2,4- thiadiggol -5-yl)thio]acetate (0.48 g, 0.774
n1no|) obtalnqg in Exanple 150-(2) in a mxture of

et hanol ( and THE (5 m), and the m xture was

7.
6.
.
(

stirred f houn3 The reaction sol ution was

extract ed Gat er and then washed 20 with di et hyl
et her. aqueous | ayer was acidified with IN
aquedu ochl oric acid, extracted with ethyl

acet at g d" \an aqueous saturated sodi um

chl ori 50 (on, ydr oV magnesi um sul fate, and

t hen concentr at'ed undér reduced pressure. The residue

was recg%ffglllzed from 25 et/fafol - hexane to obtain
[(3-,[(3R 5S)-7-chloro-5-(2H8 5 Decenber 2006 308

di met hoxyphenyl ) -1- (2, 2-di et hyl propyl ) -2-oxo-1, 2, 3, 5-
tetrahydrQ-brding to a similar manner to that of Example 144,
1- benzoxazepi n-3-yl | net hyl }-1, 2, 4-t hi adi azol -

5-yl }hdi w]@acettoapathd (37 40M,1in@d632 nmol, 82% as a
colorless crystal. 5 1H NWVR (CDC13) 6: 0.95 (9H, s),

3. 34- 3. 45-(RK, (0P1,)385763968({¢4dH, =) ,1.348A3E3Hs$) 1.56 (34,
3.93 (2H, s), 4.49 (1H, d, J = 13.9 Hz), 4.56 (1H

5dd, 9)= ¥.22 (B8H2 #d),J67 3B .(4kHp-8) Hz), 3.33-3.47 (ZH, m},

3.63 (3H, s), 3.89 {(3H, s), 4.01 (ZH, s), 4.44-4.53 {(ZH, m),

65.30 (1H, s), 6.60 (1K, s), 6.98 (1lH, dd, T = 7.8, 1.8 Hz},

7.7, 1.7 Ez)y, 7.18 (1H, t, J = 7.8 Hz),

i

7.12 (1H, 4d, J
7.34 (2H, d, J = 0.9 Hz).

10

Example 146

[[1-{3-{[{3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, l-benzoxazepin-
3-yl]methyl}-1,2,d4-oxadiazol~5-yl)-1-

15 methylethyl]thiotlacetic acid



6.61 (IH s), 6.97 (1H, dd, J = 8.1, 1.5 Hz), 7.04
(1H, dd, J =7.7, 1.3 Hz), 7.16 (1H, t, J = 7.9 Hz),
7.33-7.38 (2H, 10 n). Exanple 151

2-[(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(2,
2-

dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,I-benzo‘%(:QE“éember2006
pin 15 301

3-yl]methyl }-1, 2, 4-t hhadi azol - 5-yl ) t hi 0] - 2- net hyl pr opi
onic acid H3C O/CH3 OCI O5 O NNJOOH (1)

Et hyl 3-nmercapt opropionate (0.28 m, 2.2 mmvol) and

pot assi um caghonate (0.21 g, 1.5 nmmmol) were added to a
5 Decenber 2006 309 solution of

(3R 59)- 7- Po-3-[ (5-chl oro-1, 2, 4-t hi adi azol -
3-yl)neth - (%13~ di et hoxyphenyl ) - 1- ( 2, 2-

di met hyl p
5-di hydr o- 4, I-benzoxazepln 2(3H)-one (0.54 g, 1.0
nmol Fl.ob .|r-s0|n Exanpl e 150-(1) in THE (10 5 m),

and t he tur ey va F rried at 45C for 13.5 hours.
The reae S Iut s\extracted with ethyl
acetate:>%/j ——>t:

o]

/ HO

According to a similar manner to that of Example 144,
the title compound was obtainesd.

*H-NMR (CDCls;} &: 0.94 (94, s), 1.78 (3H, s), 1.81 (3H,

5 sy, 3.15 (1H, dd, J = 15.8, 5.3 Hz), 3.28-3.53 (4H, m),
3.84 (3H, s), 3.89 (3H, =), 4.47 (1H, d, J = 13.9 Hz), 4.53
(1, dd, J = 8.7, 5.3 Hz), 6.30 (1H, =), 6.62 (1lH, =), 6.98
(1H, dd, J = 7.0, 2.8 Hz), 7.13-7.22 (2H, m), 7.36 (2H, d,
J = 1.3 Hz).
10

Example 147
[[1-{3-{[{3R, 558} -7-chloro~5-(2, 3~dimethoxyphenyl)-1-1(3-
hydroxy-2,2-dimethylpropyl) -2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5-yl)-1-

i5 methylethyllthiolacetic acid



washed successively with water and an aqueous
saturated sodiumchloride solution, dried over
magnesi um sul fate, and then concentrated under
reduced pressure. The residue was 10 di ssolved in
et hanol , a 2N aqueous sodi um hydroxi de solution
(0.836 mM, 1.67 mmol) was added, and the m xture
stirred for 1 hour. The reactionygpl ution was
extracted wth ethyl acetate, washed successively with
wat er and an aqueous saturated sodi um chl oride
solution, 15 dried over magnesi um sul fate, and then
concentr at ed der reduced pressure. To the residue
was added et hyly 2-brono- 2-nmethyl propionate (0.18 m,
1.25 mol), %ssium carbonate (0.17 g, 1.25 mol)
and THE ( ), @pg the mxture was heated to reflux
for 14 hol = reaction 20 solution was extracted
with ethyl acetate, washed successively with water
and gn anueo» saturated sodium chloride solution,

S wl fate, and then concentrated
under ,;ed pEesgqfégglaggreS|due was purified by
silica ge ch-ogat ogy aphy [ devel opi ng 25
sol vent: hex ne-@t hyl acetaf_g§:§ 15-80:20)] to obtain

2006 310 et hyl

%\Bgcember 2006

-

5 Dece
2-[(3-{[ (B8R, 5S)-7-chl oro-5- (203 di met hoxyphenyl ) - 1-
(2, 2-di net ol propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl } - 1, 2 4- t hi adi azol - 5- yI)thio]

2- WEthylﬁ%éHBdl eo( 0. §Zmﬁﬁaﬁ{&4%ne§ L6t NVR (LDEL3Nphe 144,
0.95 (9H, s), 6 (3H, t, J =7.1 Hz), 1.66 (3H s),
1.68th8H i1S)s Cﬁ)n@ﬁauad44az€ 2bht dPnea3. 55
'H-NMR (CDC1:) &: 0.67 (3H, s), 1.04 (3H, s}, 1.78 (3H,
5 sy, 1.79 (3H, s}, 3.16-3.27 (2H, m), 3.35-2.49 (4H, m),
3.59-3.67 (4H, m}, 3.89 (3H, s), 4.41-4.53 (2H, m), 6.19
(1H, s), 6.61 (1lH, s), 6.99 (1H, 4d, J = 7.9, 1.9 Hz), 7.11

(1H, dd, J = 7.8, 1.8 Hz), 7.18 {(1H, t, J = 7.9 Hz), 7.34-

.43 (2E, m).

10

Exanple 148
{[(3-{[(3R,55)-7T-chlore-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxe-1,2, 3, 5-tetrahydro-4,1-

benzcxazepin-3-yl)methyl)-1,2,4-cxadiazol-5-

15 vljmethyllthiolacetic acid



(1H, dd, J = 15.6, 6.6 Hz), 3.62 (3H, s), 3.88 (3H,
s), 4.06 (2H, odd, J =14.2, 7.1, 1.9 Hz), 4.51 (1H
d J = 13.9 Hz), 4.59 (1H, t, J = 6.8 Hz), 6.30 (1H
s), 6.56 (1H, 10 d, J = 1.9 Hz), 6.93-7.00 (1H, m,
7.13 (1H, t, J =8.0 Hz), 7.31-7.39 (1H m. (2)
aqueous sodi um hydroxide solution (1.1 m, 2. 17

was added to a solution of ethyls2s[(3-

{[ (3R, 5S5)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2,2 15
di met hyl propyl) - 2- oxo-1, 2, 3, 5-t et r ahydr o- 4, 1- benzoxaze
pi n-

3-yl]nethyl }- 1A2 4-t hi adi azol -5-yl)thi o] -2-nmethyl prop

%\flzmber 2006

onate (0.47 g° 0.725 muol) obtained in Exanple
151-(1) inp ‘anoL (10 m), and the m xture was
stirred f -ours The reaction solution was
extract ed t h wat er and then washed 20 wi th di et hyl

et heg, The agugous layer was acidified with 1N
3 dr ochl @ extracted wth ethyl

she \Lmﬁiénﬁ§gueous saturated sodi um
w%ﬁ% ed

chl ori de~so n, magnesi um sul fate, and
then coneentrrat € under reducgd,pressure to obtain
2-[(3-({{¥R 55)-7-chl oro-5-(2/3 25

di met hoxyphenyl ) -1-(12, 2-di et hyl prcpyl )-2-o0xo0-1, 2,3,5
5 Decenber ©2006 311

tetrahydrg=4,.d3 JQQP%%XénghDIé%)HddﬂﬁthB}tﬁag 6Etﬂﬁﬁ%§ﬂé 144,
zol - 5-yl)thio] 2-met hyl propionic acid (332 ng, 74)

1H NWRe( €DEL3) c BipBinBSwhk OHinSdinek .66 (3H, s), 1. 68
(3H, s), 3.34-3.49 (2H n, 3.56-3.67 (4H, m, 3.89

(3H, s), 514ud9 (CdHy,)ds:J07643(%1 Ha),, 4.5% (I, 4), B.37-
6.7 Hz), 6.31 (1H, s), 6.58 (1H d, J = 2.1 Hz), 6.97
{2H, 3ddy J2% T)l, 3.34-3.48 (4H, m), 3.58-3.68 (4H, m), 3.89
(30, s), 4.00 (2H, s), 4.42-4.53 (Z2H, m), 6.19 {1H, s),
6.6% (1H, d, J = 1.3 Hz), 6.98 (1H, dd, J = 8.1, 1.5 Hz),
7.07 {(1H, dd, 7 = 7.7, 1.5 Hz), 7.17 {(1iH, ¢, J = 8.0 Hz),
7.33-7.42 (ZH, m).
10
Example 149
Z-{[(3-1[(3R,58)-7T-chloro-5-(2,3-dimethcxyphenvl)-1-(3-
hydroxy-Z7,2-dimethyipropyli-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-vllmethyl}-1,2,4-oxadiazol-5-

15 ylimethyl]thio)-2-methylpropionic acid



5.9 Hz), 7.14 (1H, t, J = 7.9 Hz), 7.31-7.43 (2H, n).

Exanpl e 152 10

4-1(3-{[ (3R, 5S)-7-chl oro-5- (2, 3-di net hoxyphenyl)-1-(2,

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o-4, 1- benzq

pi n- 3-y|]nethy|}-1,2,4-thiadiazoI-5-y|)thio]butaﬁ¥$@wnmermxm
acid HBC OCH3 OCd \ OONS &y According to a

simlar manner to that of Exanple 151, 15 the title

conmpound was obtained. 1H NVR (CDCl13) 6: 0.95 (9H, s),

2.03-2.15 (2H, m, 2.50 (2H, t, J =7.1 Hz), 3.29
(2H, dt, J = #io, 2.3 Hz), 3.33-3.43 (2H, n), 3.58
(1H, dd, J = 18.6, 6.9 Hz), 3.63 (3H s), 3.88 (3H,
s), 4.50 | d,(%3: 13.8 Hz), 4.61 (1H, 5 Decenber
2006 312 6.7 Hz), 6.31 (1H, s), 6.58 (1H, s)
6.96 (1H, J =8.1, 1.5 Hz), 7 03 (1H, dd, J =
7.9, cl. 1.H)}-g. 14 (1H t, J = 7.9 Hz), 7.33 (2H, d,
J =1.3 g e 153

3 . 5E
[ (3-{I @ -7£-Ch| réé-\(Z - di et hoxyphenyl ) - 1- ( 3-
hydr oxy- 2, 2-i et hy'poopyl9-R-oxo-1, 2, 3, 5- t et r ahydr o- 4
) 1_ o

r )

According to a similar manner to that of Example 144,
the title compound was cbtained.
'H-NMR (CDCls) &: 0.66 (3H, s), 1.04 (3H, s), 1.54 (3H,
5 s), 1.54 (3H, =), 3.14-3.2% (Z2H, m), 3.34-3.47 {(2H, m},
3.57-2.66 (4H, m}), 3.8%9 (3H, s), 4.03 (2H, s), 4.42-4.52

(24, m), 6.19 (1H, s), 6.60 (1H, d, J = 1.1 Hz), 6.98 (1H,

dd, 7 = 8.1, 1.7 Hz), 7.09 (iH, dd, J = 7.7, 1.5 Hz), 7.17

(14, t, J = 7.9 Hz), 7.33-7.41 (ZH, m).

10

Example 150
[(3-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-

J-yvllmethyli-1,2,4-thiadiazol-5-yl)thiolacetic acid



benz
ceti

oxazepi n-3-yl ] methyl }-1, 2, 4-t hi adi azol -5-yl ) thio]a
c acid H3C 0 CH3 OC p~SO NNHS\ ~/ ~CH

| p OH According to a simlar manner to that of Exanple

150,
S 0
11.9
15 d
3.99
J =

(1H,
Hz)
Dece
5-(3
hydr
,1 5

10

15

the title conmpound was obtai ned. 1H NVR ( CDC13)
.65 (3H, s), 1.04 (31-1, s), 3.20 (1H, d, J =
Hz),( 3. 35)(1H, dd,( J = 15.9, 5.4 Hz), 3.42 (pHpecember2006
, J = 14.3 Hz), 3.59-3.71 (5khsm), 3.89 (3H, s),
(2H, s), 4.46 (1H, d, J = 14.3 Hz), 4.58 (1H dd,
7.9, 5.5 Hz), 6.19 (1H, s), 6.62 (1H s), 6.98
dd, J =840, 1.6 Mz, 7.09 (1H dd, J = 7.9, 1.5
7.17 (1H %, J = 7.9 Hz), 7.35-7.44 (2H n). 5

nber 2006 313 Exanple 154
-{[ (3R 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
oxy- 2, \; -H?#?bropyl)-2-oxo-1,2,3,5-tetrahydro-4

(1) Methyl iodide (0.65 ml, 10.48 mmol} was added to a
solution of Z2-{(3R,53)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(2,Z2-dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4,1-
benzcxazepin-3-yliethanethigamide (1.0 g, 2.10 mmol)
obtained as in Example 16-{(2} in acetone (10 ml), and the
mixture was stirred for 14 hours. After the reaction
solution was concentrated under reduced pressure, ammonium
acetate (0.8l g, 10.48 mmol) and methancol (10 ml}) were
added theretc and the mixture was heated to reflux for 4
hours., After perchloromethylmercaptan (0.23 ml, 2.1 mmol)
was added to a solution of the residue in dichloromethane,
a solution of scodium hydroxide (0.375 g, 2.38 mmol) in
water (3 ml) was slowly added dropwise thereto at -10°C.
The reaction sclution was stirred at -10°C for 2 hours and
then at room temperature for 30 minutes. The reaction
solution was extracted with ethyl acetate, washed
successively with water and an agueous saturated sodium

chloride solution, dried over magnesium sulfate, and then



H3C OCH3 OCd O HHOOH OH (1) Triethylamne

(1.2 mM, 8.5 mmol) and nethyl 6- chl oro-6-oxohexanoate
(0.98 g, 5.5 mol) were added 10 dropwi se to a

solution of 3-[(3R 5S)-3-[(2Z2)-2-ani no- 2-

(hydr oxyi m no) et hyl ] -7-chl oro-5-(2, 3-di net hoxyphe

2- oxo- 2, 3-di hydro-4, | - benzoxazepi n- 1(5H -yl ] - 2, 2njyb‘)"c‘m‘be1~2006
di met hyl propyi acetate (2.67 g, 53€ mmol) obtained in
Exanple 58-(1) in THE (25 m) under ice-cooling, and

the 15 m xture was stirred under ice-cooling for 40

m nutes and then at roomtenperature for 1.5 hours.

The reaethonatsdluidean ragscednoessiated Tnderesietuceds
pressure, water (25 m) was added, and the m xture

was heat éded ooy efiliuxaf gel18climours.rofhécyeadiy odnleveloping
solution was extracted with ethyl 5 Decenber 2006 314
acet atadyenas hegkatiats bt epcard-an Y2qedns! sat vratrddgain
sodium chloride solution, and dried over nagnesi um

sul f dt’é: 5Nf?archlc9§r?cént[r<ér%1rf?%c}e|2 ﬂeahé%%lap?r%ss?ure
ne I ?%gggbﬁ@' b{éﬁ%e%% Sléﬁﬁg%lgg —?g,évghmethylpropyl)ﬂ

hro

5 ( 3- 1{ [5(-§1Rh5(§20 Clhl %E‘l%oxaéézp 3r1 Cy (rg%t) hg ¥p|?(?nt}’é )g-,l-O .857 mmcl,

41%) as a white noncrystalline solid.
'H-NMR (CDCls) &: 0.9% (9H, s), 3.33-3.48 (2H, m),
3.55-3.66 (4H, m), 3.8%9 (2H, s), 4.50 (1H, 4, J = 13.8 Hz),
10 4.58 (1H, t, J = &.7 Hz), .31 (iH, s}, €.59 {(1H, 4, J =
1.1 Hz), 6.93-7.04 {(2H, m), 7.15 (1H, ©, J = 8.0 Hz), 7.30-
7.38 {2H, m).
(2} Ethyl thioglycolate (113 ml, 1.03 mmeol) and
petassium carbonate (178 mg, 1.29 mmol) were added to a
15 sclution of (3R,55)-7-chloro-3-[{5-chlore-1,2,4-thiadiazol-
3-ylimethyl]-5-{2, 3-dimethoxyphenyl}-1-{(2,2-
dimethylpropyl) -1, 5-dihydro-4,l-benzoxazepin-2 (3H)-one
{0.46 g, 0.857 mmol) cbtained in Example 150-~(1) in TH& (10
ml), and the mixture was stirred at 45°C for 1€ hours. The
20 reaction scoluticon was extracted with ethyl acetate, washed
successively with water and an agquecus saturated sodium
chloride solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography [developing

25 solvent: hexane-ethyl acetate (95:5-85:15)] to obtain ethyl




(3- hydroxy- 2, 2-di net hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]nethyl}-1, 2, 4-oxodi azol - 5-
yl ) pentanocate (1.73 g). 1H NWR (CDC13) 8: 0.94 (3 H
s), 1.03 (3 H s), 1.65 - 10 1.90 (4 H m, 2.03 (3 H
s), 2235 (2 H t, J =7.2 H), 2.8 (2H t, J=_27
Hz), 3.29 (2 H, ddd, J = 30.5, 15.6, 6.7 Hz), 3. §5D?°fmb6f2006
H d, J =13.9 Hz), 3.61 (3 H, s)373.67 (3 H s),
3.74 (1 H d, J =11.1 Hz), 3.85 (1 H d, J =11.1
Hz), 3.88 (3 H s), 4.42 (1 H t, J =6.7 H), 4.58 (1
H d, 15J =14.1 Hz), 6.30 (1 H s), 6.61 (1 H d, J
= 1.5 (Bz) [ (36. 80 ("t cHlodd; 53¢ Z;ELdlmeth$szhenﬂlOﬂr(2 2-

H dd, J =7.8, 1.6 Hz), 7.14 (1 H t, J = 7.9 Hz),
7. 29 dimgtBRIgo LimpE - O@Q)lﬁeéﬁuiﬂﬂﬁ?§@§Y§0@r@nﬁ*benzoxazepln*
hydr oxi de solution (5.25 nm, 10.5 mmol) was added to
a Soﬁuﬂﬂbﬁeﬁ¢yhbﬂhﬁh453b3a@KP201 5-yl)thiolacetate (0.48 g,
{[ (3R, 59)-7-chl oro-5-(2, 3-di net hoxyphen % 1-(3- derox
y- 20" 27&.%@@&&6@@612%5@ OB oot Lyt 1.

enzoxazepi n- 2, 4- oxodi azol - é¥I)pentano

I

te (1.73gMR 2%%%%%1)%) Bb?%h%lb i Exanfl 454 (1) = 12
in e%@§nog % Jg)’ZHanﬂ th xhgfe was stlfg Qp@ %Z ,

hours. The reactlon solu ion maé Iuted witH water

and then yeghed S Dagenber 2006, 31 2#“3 digtilion, ¢, o -
et her. ThE@exsgact masq20|d| fied MAﬁh 6N aqueous E

hydrechl gei ¢ aciid,(1ext hacted wi thethyk acetater, 7 = 6.7
washed with an aqueous saturated sodi um chl ori de
sol utizon, . @ri edi,over pagmesimms=Syl fclave, (and d¢herwr = 8.1, 1.5
concentrated under 5 reduced pressure. The resi due was
1puri flized byosillmcadgel 0 = 7.8, 1.4 Hz), 7.15 (1H, £, J = 8.0
Hz), 7.34 (2H, d, J = 1.3 Hz).
(3) A 2N aguecus sodium hydroxide scolution (1.16 ml,
2.32 mmol) was added to a solution of ethyl [{3-{[(3R,58)-
7-chloro-5-{2, 3-dimethoxyphenyl)-1-(2,2-dimethylpropyli-2-
15 oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1,2, 4-
thiadiazol-5-yl)thic]lacetate (0.48 g, 0.774 mmol) obtained
in Example 150-{(2) in a mixture of ethancl (5 ml) and THF
(5 ml), and the mixture was stirred for 1 hour. The
reaction sclution was extracted with water and then washed
20 with diethyl ethesr. The adqueous layer was acidified with
1IN agueous hydrochloric acid, extracted with ethyl acetate,
washed with an agqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under

reduced pressure. The residue wasg recrystallized from

25 ethanol-hexane to obtain [ {(3-{[(3R,53)-7-chloro-5-(2,3~-



col um chr omat ogr aphy and then recrystallized from

et hyl acetate-hexane to obtain

5-(3-{[ (3R 5S)-7-chtoro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

o_

1,2,3,5-tetrahydro-4, | -benzoxazepi n-3-yl ] met hyl }| 5?

10 oxadi azol -5-yl ) pentanoi c aci d&z¢(dl. 06 g). 1H NWR

(CDC13) 6: 0.65 (3H, s), 1.04 (3H, s), 1.66- 1.93 (4H,

m, 2.39 (2H, t, J =7.2 Hz), 2.88 (2H, t, J = 7.4

Hz), 3.12-3.28 (2H, m, 3.33-3.44 (2H, m, 3.57-3.67

(4H, dipstiB8Phedil ) s} 7 (4. A0Li4elBy(ERHP e ) - B2l A, 3, 5~

s), 15 6.60 (1H, d, J = 1.7 Hz), 698(1H dd, J =

8.1, tqtqahﬁgro 47109@@4@¥a%ﬁp1q}3—y1 metﬁyg}yk)Z drthgadiazol-

(1H t, J =7.9 Hz), 732741(2 rgple155
5~yl)tnlo]acet1c acid (374 mg, 632 mmol 2%) as a

20
4- (3Ci%%3R 5S) - {3 acet oxy- 2, 2-di net hyl propyl )-7-chl o

%ember 2006

less crys

3 metha PROE Y IGEeng 1055, ¥Rt asol 5 1) Hitiand!

10

15

CO %%%.%%%?%?9%.8@1@&3@ ,03%'3(259' QYN W01, 4,
J = 13.9 Hz), 4.56 (1H, dd, J = 7.2, 6.2 Hz), 6.31 (1H, s),
6.61 (1H, s), 6.97 {1H, dd, J = 8.1, 1.5 Hz), 7.04 (lH, dd,
J=7.7, 1.3 Hz}, 7.16 (1H, t, J = 7.9 Hz), 7.33-7.38 (2H,

m) .

Example 151

—[{3-{[{3R,58)-7-chloro-5-(2, 3~-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, l-benzoxazepin-
3-ylimethyl}i-1,2,4-tihadiazol-5-y1l)thio]-2-methylpropionic

acid

{1y Ethyl 3-mercaptopropicnate (0.28 ml, 2.2 mmol} and

potassium carbonate (0.21 g, 1.5 mmol) were added to a



O~ According to a simlar manner to that of Exanple
14, the title conpound was obtai ned. 1H NMR (CDC13)
8: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, 5 s),
2.07-2.19 (2H, m, 2.48 (2H, t, J = 7.2 Hz), 2.95 (2H,
t, J =7.3 H), 3.24 (1H, dd, J = 15.6, 7.2 Hz), 3.36 .
(1H, dd, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 14.%';";ecmbf’f'2006
Hz), 3.61 (3H, s), 3.74 (1H, d, 3ds= 11.1 Hz), 3.85

(1H, d, J = 11.3 Hz), 3.88 (3H, s), 4.43 (1H t, J =

6.7 Hz), 4.57 (1H, d, J = 10 14.1 Hz), 6.30 (1H, s),

6.62 (1H, s), 6.97 (1H, dd, J = 8.0, 1.6 Hz),

7. 055p10i0AHYE NJ3R, AEL5T(C LMl oto-F H5FcBlbzy 1,72, 30~thiadiazol-
7.38 (2H, m. Exanple 156 15

5- ( 3-{3Re5Sy L | = -3 acetidxyt 2o 2vrdiaretlny Lpfdpdt | - 7-chl o

ro-5-

3- di ﬁé%“ﬁé?%ﬁlémﬁj ) 2Arox8i Ry 9T b Jt-aepéﬁgfaﬁ%puniz (3H) -one
b 1 2, 4- oxodi azol - entano
em@aﬁgg%geﬁe%n%oaé 2519 e Sarete 15 H20 (10

ml), ang}%he mixture was stirred at 45°C for 13.5 hours.
The reaction solution was extracted with ethyl acetate,
washed successively with water and an agueous saturated
sodium chleoride solution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
10 dissolved in ethanol, a 2N aqueocus scdium hydroxzxide
solution (0.836 ml, 1.67 mmol) was added, and the mixture
was stirred for 1 hour. The reaction solution was
extracted with ethyl acetate, washed successively with
water and an agueocus saturated sodium chloride solution,
15 dried over magnesium sulfate, and then concentrated under
reduced pressure. To the residue was added ethyl Z-bromo-
Z-methylpropionate (0.18 ml, 1.25% mmel), potassium
carbonate (0.17 g, 1.25 mmol) and THF (10 ml), and the
mixture was heated to reflux for 14 hours. The reaction
20 solution was extracted with ethyl acetate, washed
successively with water and an agueous saturated sodium
chloride sclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residus was
purified by silica gel column chromatography [developing

25 solvent: hexane-ethyl acetate (85:15-80:20)]1 te obtain



O -~ According to a simlar manner to that of Exanple
14, the title conpound was obtai ned. 1H NMR (CDC13)
6: 0.94 (3H s), 1.03 (3H, s), 1.67 - 5 1.77 (2H, m,
1.81 - 1.91 (2H, m, 2.03 (3H, s), 2.39 (2H, t, J =
7.2 Hz), 2.88 (2H, t, J =7.4 Hz), 3.20 - 3.28 (1H,
m, 3.30 - 3.38 (1H, n), 3.55 (1H d, J = 14.1 Hz?,DeCGmberzOOﬁ
3.61 (3H, s), 3.72 - 3.77 (1H, My 3.85 (1H, d, J =

11.1 Hz), 3.88 (3H, s), 4.42 (1H t, J = 6.7 Hz),

4.57 (1H, d, J = 10 13.9 Hz), 6.30 (1H, s), 6.61 (1H,

d J=1.7 Hz), 6.97 (1H, dd, J = 7.9, 1.7 Hz), 7.05

- 7.68h{lH2- M 3- 7L BR, 65H-7tchToro-574.(2, Bz imFt 130k yvphAn3Z) -1-
(2H, m . Exanple 157 15

3- (3-fE3<f R gy lrkophlloro-6x¢ 21 3. di-rethoxyphéryt 9 -1t (3

hydr Gepr2xozep et hyllgrepiy ) 1 2L okd- 12 adiszebranydidod -2~
benz&?&?éﬂ:?ﬁo%l%ﬂtﬁr dpyry- ‘i' 2814%-)0xadi azol - 5-yl ) propi on

ic acid Decerrber 20%6 OCHS 1/ 0CH C_O

N NO HC%THEI (E)95 9H, S), 1.16 (3H, t, J =7.1

(D'eH*}‘?’fthgépPﬁI,y'Q)?C?t.%”H}%,' %1(5303595 28 bn, ), 3.5
(1H, dd, J = 15.6, ©&.% Hz}, 3.62 {(3H, s), 3.88 (3H, s},
4.06 {2H, ddd, J=14.2, 7.1, 1.9 Hz), 4.51 {(1H, d, J =
13.9 Hz), 4.59 (1H, t, J = 6.8 Hz), ©.30 (1H, s), ©.56 (1H,
10 d, J=1.% Hz}, 6.93-7.00 (1H, m), 7.13 (1H, t, J = 8.0 Hz),
7.31-7.39 (1H, m).
{2) A 2N aqueous sodium hydroxide solution (1.1 ml,
2.17 mmol) was added to a solution of ethyl 2-[{3-
{[(3R,53)-7T-chloro-5-{2, 3-dimethoxyphenyl)-1-(2,2-
15 dimethylpropyl)-2-oxo-1,2,3,5~tetrahydro-4, I-benzoxazepin-
3-yllmethyl}-1,2,4-thiadiazel-5-yl)thicl-2-methylpropionate
(0.47 g, 0.725 mmel) obtained in Example 151-(1}) in ethancl
{10 ml), and the mixture was stirred for 2 hours. The
reaction sclution was extracted with water and then washed
20 with diethyl ether. The aquecus layer was acidified with
1N aguecus hydrochloric acid, extracted with ethyl acetate,
washed with an agueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure to obtain 2-[{(3-{[{(3R,53)-7-chloro-5-(2, 3~

25 dimethoxyphenyl)-1-{2,2-dimethvlprcpyl)-2-oxo-1,2,3,5-



mmol ) was added dropwi se to a suspension of sodi um
hydride (1.14 g, 28.4 mmol) in THE (110 m) at OC
After stirring 5 for 30 m nutes,

3-[ (3R 55)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2, 3-di hydro
benzoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl pr opy! acetateS%yxenﬁmrzooﬁ
(11.01 g, 21.8 mmol) obtained ipiExanple 115-(1) was

added thereto. After stirring for 1 hour, the m xture

was diluted with 10 ethyl acetate, washed with an

aqueous saturated ammonium chloride solution and an

agqueows rsavdrat £d $edizomrehb on+ ey 1 lgeltutilon] , r4-gdhadiazol-
over magnesium sul fate, and then concentrated under

r edudedipresglizatetiivd presiiduec sl d pusif ined BY*lsilica

gel colum chromatography to obtain 15

(2E) - 4- [ (‘BRIMES) (ADCE3L g@etoo)gys_ 2 28 divet hy® pr oyl )=7- drk3  (3H,
or o-

5- (2,537 dP met oxyphehyl I 2- 0xv2 1 273, 8y Pt ahydit'o- @Hh- ©
enz 3-vyl e it 15 g, 71
? %R%%C%B) 'sJ]o ég %3%’1 { 34 (&% g ‘B s 6/‘)72 53
(3 H.1$), 2. 6 0 (2 H _ 76,45 _
$oar 13 57,5 (5%] W B ](%ZH gd§73§%&14&&1 ®. [
He). 5593%5 pegermr %oog -319% 848 GLailgn)y 626,01
H, d, = 2. 6.62"- 6.80 (2 H m,
(1 H m, 7. 12 - 7 39 (4 H mM. (2
(2E)-4-[ (3R, 5S5)-1-(3-acet oxy- 2, 2-di net hyl propyl) -
7- chiraaepbe (258- di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahy
dro- 5 4, 1-benzoxazepi n-3-yl]-2-butenenitrile (8.15 g,
102. 4 4migB) { Obtki Fted 7-ehExanpt e A.5A1he thvasydissol \ved (2, 2-
in methanol (80 m), magnesium (1.13 g, 46.4 mol)
was adaedhyamdorie —2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yllmethyi}-1,2,4-thiadiazol-5-yl)thio]butancic acid

Cl e
o N
‘ AN
(L0
Q

/ OH
According to a similar manner to that of Example 151,
15 the title compound was obtained.
"H-NMR (CDCl;} &: 0.95 (9H, s), 2.03-2.15 (2H, m),
2.%0 (ZH, t, J = 7.1 Hz), 3.29 (2H, dt, J = 7.0, 2.3 Hz),
3.33-3.43 (2H, m), 3.58 (lH, dd, J = 15.6, &.9 Hz), 3.63

{3H, =}, 3.88 {(3H, s), 4.50 {1H, d, J = 13.8 Hz), 4.6l (1H,



m xture was stirred for 19 hours. The reaction
solution was diluted with ethyl acetate, washed with
I N aqueous 10 hydrochloric acid and an aqueous
saturated sodi umchloride solution, dried over
anhydr ous magnesi um sul fate, and then concentr at

under reduced pressure.
ethyl acetate (40 nl),

The residue was dissol ve
trie-hylammne (5.1 m, 36

gcli?eﬁember 2006

nmol ) and acetyl

chloride (2.0 n

29.1 mmol) were

added, 15 and the m xture was stirred for 5 hours. The
reaction solution was diluted with ethyl acetate, and
the @organicé-1diwr waslwashed w toh SRat él, and an 26 (1H,
aqueous saturated sodium chloride solution, dried

over nghes} UmBgilf a4+ 83 4Rél tdbn J corednt t at i lunder 4

reduced ressure The residue was 20 purified by

sili I ¢G5t und - -CHr Akt oYr aphy o 8btain 4-

[(3R 58) 1 (3-acet oxy- 2, 2-di met hyl propyl )-7-chl oro-5-(
2- 1,2,3,5-tetrahyd 4,1-b

g “%Q%ﬂ%f% ) 200, 12,3, Lot abydro. 4, 1 benzoxes

6 Oé? F&é‘ﬂz,sfs))wlc%o@ ﬁsf,)B’—d%nghoiﬁl%ﬁq -l (K-

Deceﬂpﬁfo;@gﬁ:%Qﬁgeiﬂyipfgﬂyl:1jx%x631Fb $)5~ é%f@%h@@rBL4 1-
d, J=11.1 Hz), 3.8 8 (2 H n, 3.89 (3 H s),

4. 56bbdzdkathpih—=- QSJQetEQl} 16.229-thikHi$)51-6-64)chibl) acetic
d, J =21 Hz), 7.00 (1 H dd, J 7.2, 2.3 Hz), 7.15

- 7.39i4 H m. 5 (3) Triethylamne (5.14 m, 36.7

nol ) was added to a solution of hydroxyam ne
hydrochl ori d¥%(2.55 g, 36.7 mmol) in dimethyl

sul f oxi de (40 ﬁ1) and the m xture was stirred

dd, J

(1K,

/CH3
o

Ci 0
N
O ' \
%J\ T‘SH\%O

OH

OH

According to & similar manner to that of Example 150,

the title compound was obtained.

'H-NMR {CDCls;) &: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H,
d, J =11.9 Hz), 3.35 (1H, dd, J = 15.9, 5.4 Hz), 3.42 (1K,
15 d, J = 14.3 Hz), 2.59-3.71 (5H, m), 3.89 (3H, s}, 3.99 (2K,
s), 4.46 (1H, d, J = 14.3 Hz), 4.58 (1B, dd, J = 7.9, 5.5
Hz}, 6.19 (1H, s), 6.62 {1H, s), 6.98 (1H, dd, J = 8.0, 1.6
Hz), 7.09 (iH, ad, J = 7.9, 1.5 Hz), 7.17 (1M, ©, J = 7.9
Hz), 7.35-7.44 (2H, m).



for 30 mnutes. |Insol uble substances were filtered
off. To the filtrate was added

4-1 (3R, 5S)-1-(3-acetoxy-2,2 10

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

1,2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-yl ] but aneni t ifgcgmber 2006
(3.89 g, 7.35 nmol) obtained in E£xanple 157-(2) and
the mxture was stirred at 80C for 6 hours. The
reaction solution was diluted with ethyl acetate, and
the organic 15 | ayer was washed with water and an
aqueous sodium chloride solution, dried over
magnesi um sul fate and then concentrated under reduced
presstifBPt® bbtain 3-[ (3R 58) 3-
[ 4-am no-4- drox |n1no chl or o-
i o CTONT bhett 35 22 oRbLS LS T TGRSt CEerB o abala 2
5H) e acetate 4.3
crudé’ M%E"Z%B(J EXE§H58? to ESd nT? %ﬁ#ﬁﬁga ygro-4sd
Pghpgkfggggggﬁl 692 Rggh§ifLFZp%ntnga%@ﬁ%?gh%%ﬁﬁgan01c
aninocgd(hydroxyln1no)buty|] 7-chloro-5-(2,3
dinethoxyphegyl) 2- 0X0- 2, 3-di hydr o- 4, 1- benzoxazepi n- 1(
5H) - 25 y11- dlnethylpropyl acetate obtai ned in
Exanpl e 157-(3)e 5 Decenber 2006 321 i H NVR (CDC13)
. 0.63 (3" H(s), c 04 (3 H s), 170 - 2.02 (4 H m,
.66 - 2. ng/m 2.89 (2 H t, J=7.2 H), 3.10

. 336(1HdJ—14.3Hz),3.
.66 (4 H, 383- 92(4Hm)445(1H,
2

8

2

- 5

3

5 14.°3 H.n 6.60 (1 H d, J =23 Hz),
6.99 ( {\Lﬁ 3.4 Hz), 7.16 - 7.24 (2 H,
m, 7.30 , J =
8

736 (1 H dd
7, 2.4>Z@ \—u

OH
OH

{1) Triethylamine (1.2 ml, 8.5 mmcl) and methyl 6-
chloro-6-oxohexancate (0.98 g, 5.5 mmol) were added
16 dropwise to a solution of 3-[(3R,53)-3-[(2Z})-2-aminc-2-
{hydroxyimino)ethyl]-7-chloro-5-(2, 3~dimethoxyphenyl) -2~
oxo-2,3-dihydro-4, l1-benzoxazepin~-1(5H)-v1l]-2,2-
dimethylpropyl acetate {(2.87 g, 5.0 mmol) obtalined in
Example 58-(1} in THF (25 ml) under ice-cooling, and the
15 mixture was stirred under ice-ceooling for 40 minutes and
then at room temperature for 1.5 hours. The reaction
sclution was concentrated under reduced pressure, water (25
ml) was added, and the mixture was heated to reflux for 18

hours. The reaction solution was extracted with ethyl



Exanpl e 158 10
4-(3-{3-[ (3R SS)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3

hydr oxy- 2, 2-di met hyl propyl ) - 2-oxo- 1, 2, 3, 5-tetrahydro-4

, 1- benzoxazepi n-3-yl ]

propyl }-1, 2, 4- oxadi azol - 5-yl )but anoi ¢ aci d O 0H3® Deggmber 2006
OOL ONNO H30 0O OH Fi30 O OH 15 According to a

similar manner to that of Exanple318%7, the title

conmpound was obtained. 'HNWVR (CDC3) S: 0.63 (3 H

s) 1 04 (3 H s), 1.71 - 2. 02 (4 H m, 2.08 - 2.20

— 6 4 E%%at%ﬁgﬁ&%ngw1Fh Hate% %H{E% %ﬂyg?u%zsg%u%ﬁt%q sodium

503612%%33‘%57?3013‘% é’é (ina d}}]ﬁvd % };angg Pﬁca@%te. After

4’46 &&%$%P{%3t£%§ gé%e?ltz&ucghjﬁ%éégdjg,skﬁe le&&eF%aS

H dd, J =6

- 7 2 1 s a\gelhco a a 3 O in
y 6 £2fi‘éd '@y Zl%@ (% g‘ Exgunr%r?]echl% tidgraphy 6 (é—bta

5 methyl 5—(3 {[(3R,35)~7 ~chloro-5- (2, 3-dimethoxyphenyl) -

(3-hydroxy-2, 2~dimethylpropyl)-2-oxo~1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yllmethyl}-1,2,4-oxodiazol-5-
yl)pentancate (1.73 g).

'"H-NMR (CDCl;) &: 0.94 (3 H, s), 1.03 (3 H, s), 1.65 -

10 1.90 (4 H, m), 2.03 (3 H, s), 2.35 (2 H, t, J = 7.2 Hz),
2.86 (2 H, t, J = 7.3 Hz), 3.29 (2 H, ddd, J = 30.5, 15.6,
6.7 Hz), 3.55 (1 H, d, T = 13.9 Hz), 3.61 (3 H, s8), 3.67 (3
H, sy, 2.74 (1 H d, J=1211.1 Hz), 3.85 (1 H, d, J=11.1
Hz), 3.88 (3 H, s), 4.42 (1 H, t, J = 6.7 Hz), 4.58 (1 H, d,

15 J = 14.1 Hz), 6.30 (1 H, s), 6.61 (1 H, d, = 1.5 Hz),
6.97 (L H, dd, J = 7.9, 1.7 Hz}, 7.07 (L H, dd, J = 7.8,
1.6 Hz), 7.14 (1 H, t, T =7.9 Hz), 7.29 - 7.38 (2 H, m).

(2) B 2N agueous sodium hydroxide sclution (5.25 ml,
10.5 mmol) was added to a soluticon of methyl 5~ (3-

20 [[{3R, 58)-7-chloro-5-(2, 3- dlmethoxyphenyl 1- (3-hydroxy-
2,2~dimethylpropyl)-2-oxo-1,2, 3, 5~tetrahydro-4, 1-
benzoxazepin-3-yil]lmethyl}-1, 2, 4-oxodiazol-5-yl)pentanoate
(1.73 g, 2.63 mmol) obtained in Example 154-(1) in ethanol
(17 ml), and the mixture was stirred for 2 hours. The

25 reaction sclution was diluted with water and then washed



3-(3-{[(3R 5S)-7-chl oro-5-(2, 3-dinethoxyphenyl)-1-(3-

hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1-

benzoxazepi n- 3-yl ] acetyl } -1, 2, 4- oxadi azol - 5-yl ) propi on

ic 10 acid OCH3 1\ CH3 ONO O OO I—@gg& ber 2006
H3C OH (1) Triethylanine (4.05 n, 28.9 mol) ceember
added to a solution of hydroxyan%?f hydr ochl ori de

(2.0 g, 5.78 mmmol) in dinethyl sulffoxide (40 m), and

the m xture was stirred 15 for 30 m nutes. Insoluble
substances were filtered off. To the filtrate was

addeQﬁ%}[Gﬁ%t% hT%tﬁgi{[tfﬁé'extract was acidified with ©N
but yl (di met hyl Jsilyl]oxy}-2-cyanoethyl)-7-chloro-5-(2,

3f agueocus hydrochloric acid, extracted with ethyl acetate,

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydro-4, 1- benzoxazepi n- 1(

5H) - Wi dired 2-dhmahhybpeopy|sanetatedl 3d78mgechborBle solution,

nol ) obtai ned 20 in Exanple 115-(2) and the m xture

was sidirgedvatr 8aGnéetuwb Decerter «2006he828o2¢entires] under

The reaction solution was diluted with ethyl acetate,

and thelaegapireskayer Welse weastiethoniviels perefieddowrsilica gel

aqueous saturated sodium chloride solution, dried over
column chromatography and then recrystallized from ethyl
acetate-hexane to obtain 5-{3-{[{(3R,5S)-7-chloro-5-{(2,3~
dimethoxyphenyl)-1- (3-hydroxy-2,2-dimethylpropyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}1,2,4-

10 oxadiazol-5-yl)pentancic acid (1.06 g).

'H-NMR (CPCls) &: 0.65 (3H, s), 1.04 (3R, s), 1.66-
1.93 (4H, m), 2.39 (2H, t, J = 7.2 Hz), 2.88 (Z2H, t, J =
7.4 Hz), 3.12-3.28 (2H, m), 3.33-3.44 (2H, m), 3.57-3.67
(4, m), 3.89 (3H, s), 4.40-4.53 {2H, m), 6.19 (1lH, s),
15 6.60 (1H, d, J = 1.7 Hz), 6.98 (1H, dd, J = 8.1, 1.7 Hz),
7.09 (1H, d4, J = 7.7, 1.5 Hz), 7.16 {(1H, t, J = 7.9 Hz),

7.32-7.41 (2H, m).

Example 155

20 4-(3-{[{3R,58)-1-(3~acetoxy-2,2-dimethylpropyl)-7-chlorc-5-
(2, 3-dimethoxyphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-4, i-
benzoxazepin-3-yl]lmethyl}-1,2, 4-oxadiazol-5-yl)butanoic

acid



magnesi um sul fate and then concentrated under reduced

5 pressure to obtain

3-[(3R 53)-3-[(32)-3-am no-2-{[tert-

butyl (di met hyl)silyl]oxy}-3-(hydroxyi m no)propyl]-7-ch

| oro-

5- (2, 3- dlnethoxyphenyl) 2- 0x0- 2, 3- di hydr o- 4, 1- beriZg5¢ggber 2006

epin- | (5H)-yl]-2,2-dimethyl propyls acetate as crude

powder (4.07 g, 100@@. 10 (2) Triethylamne (0.63 m,

4.49 mmol ) and et hyl 4- chl oro-4-oxobutanoate (0.47

m, 3.29 |rnDI) were added dropwi se to a solution of

3-[ (3R, 59) - 3*f}(32) - 3- ani no- 2-

{[tert-butyl

[]-7-  eH _

chl or o- 5- s-s(heihoxyphenyl)-2-oxo-2,3-d|hydro-4,1

15 benzoxaz¥pi n- 1(5H) -yl ] -2, 2-di met hyl propyl acetate

(2.08:9 b Mol ) obtained in Exanple 159-(1) in
' -cooling, and the m xture was

ure for 4.5 hours. The

‘ TP
reacti on soI n wa® co ntrated under reduced
pressuréﬁ{méter (20 M) was

ocadded to the residue,
and the e was heatedwo reflux for 17.5 hours.
After the t|on solution was diluted wth ethyl
acetate, the organic |ayer was washed with water and
an aqUGOU§c§@E&$@$Q@ ghkori der selntik0By €ifdteth OvRlample 14,

magnesi um sul fate, and then concentrated under reduced
25 prassufele Thengoesddues wast piurddf.i ed by silica gel
colum 5 Decenber 2006 324 chromatography to obtain
et hyl 3-[1BG2- [(CBRLDS)6:1 9(34 (3H, s), 1.03 (3H, s}, 2.03 (3H,
acet oxy- 2, 2-di met hyl propyl ) - 7-chl oro- 5- (2, 3-
fﬂlneﬁhox%p%%ﬁ%ﬁ¥122§xom1;233“5 t2& r &hydro- 4,2 -HFenzexdz (2H,
epi n-
P t, J = 7.3 Hz), 3.24 (iH, dd, J = 15.6, 7.2 Hz), 3.36 (1H,
dd, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.61 (3H,
s), 3.74 (1H, d, J = 11.1 Hz), 3.85% (1H, 4, J = 11.3 Hz),
3.88 (3H, s), 4.43 (1H, t, J = 6.7 Hz), 4.57 (1H, d, J =
10 14.1 Hz), 6.30 (1H, s), €.62 (lH, s), 6.97 (1H, dd, J = 8.0,
1.6 Hz), 7.05-7.10 {1H, m), 7.15 (1H, t, J = 7.8 Hz), 7.30-

7.38 (ZE, m).

Example 156

15 5-(3-{[(3R,58)-1-[3~acetoxy~-2,2~dimethylpropyl]-7-chloro-5-
{2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lmethyl}l-1,2, 4-oxodiazcl-5-yl)pentanocic

acid



3-yl]-1-{[tert-butyl (dinmethyl)silyl]oxy}ethyl)-1,2-4 5
oxadi azol -5-yl ] propi onate (1.65 g, 700). 1H NWMR
(CDC13) 6: -0.07 - 0.11 (6 H m, 0.69-0.89 (9H, m,
1.04 (3 H s), 1.09 - 1.15 (3 H, m, 1.29 - 1.38 (3 H,
n, 2.09 - 2.14 (3 H mM, 2.32 - 2.60 (2 H m, 5 - .
2.95 (2 H n, 3.18 - 3.29 (2 H, m), 3.61 (1 H,%dse‘?mbe”‘)%
=14.1 Hz), 10 3.68 - 3.72 (3 Hym J = 2.4 Hz), 3.80
- 3.87(1H mM, 3.90- 4.00(4H mM, 4.15 - 4.33 (3
H m, 4.66 (1 H dd, J = 14.0, 8.2 Hz), 5.12 - 5.29
(1H m, 6.34 (1 H d, J = 12.1 Hz), 6.72 (1 H, dd,
J =10.3, 2.2%H), 7.03 - 7.11 (1 H m, 7.22 - 7.44
15 @) A boron trifluoride-diethyl ether
3 4 19 mol ) was added to a solution

[(3R 59)-1 (3- acetoxy 2, 2-di met hyl propyl ) -7-chl oro-5-(
) Cl

di met hg eny?.w‘-o 0- 1, 2, 3, 5-tetrahydro-4, 1- benzoxaz

epi n- PN

3-vl]-1- ut Wali me

20 oxadi‘azal/- 5- {I ] pr opi onat e
obtained”jn d&xanple 159-(2) in ggetonitrile (20 m)
under ice cgd%lng, and the mxture was stirred for 1
hour under ° cooling. The reaction solution was

di | uted %%@ 1y tgcgt al @ 14804, he eroanic Afaxt@{am\@@% 14,

washed with water and an aqueous 25 saturated sodi um

chl oride; spl aitd Ohoudhl 84 0Mera imRgnNesi um 5 Decenber

2006 325 sulfate and then concentrated under reduced
pressure. ylop@ (8otuhi @0 of of hesiresiidue bR (31, s), 1.67 -
di chl oronet hane (15 m), triethylanine (0.87 m, 6.23

) was7adeked r@nd lasgsoluti®n (ZH, m), 2.03 (3H, s), 2.39% (ZH,

t, J = 7.2 Hz), 2.88 (2H, t, J = 7.4 Hz), 3.20 - 3.28 (1H,

m), 3.30 - 3.38 (IH, m), 3.55 (1H, 4, J = 14.1 Hz), 3.61

{3, s), 3.72 - 3.77 (1H, m), 3.85 (iH, d, J 11.1 Hz),
3.88 (3B, s), 4.42 (14, &, J = 6.7 Hz), 4.57 (1H, d, J =

10 13.9 Hz), 6.30 (1H, s}, 6.61 (1H, d, J = 1.7 Hz), 6.%7 (14,

Il

dd, J = 7.9, 1.7 Hz), 7.05 - 7.09 (1H, m), 7.14 (1H, t, J

7.9 Hz), 7.30 - 7.37 (2H, m).

Example 157

15 3-(3-{3-[(3R,558)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-{3-
hydroxy-2, 2-dimethylpropyl) -Z2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-ylipropyl}-1,2,4-oxadiazol-b-yl)propicnic

acid



of a sulfur trioxide-pyridine conplex (0.83 g, 5.19

mol) 5 in DMSO (3.3 nl) that was prepared previously

was then added dropwi se. The mi xture was stirred for

20 hours. The reaction solution was diluted with

ethyl acetate, and the organic |ayer was washed w.th

matgr and an aqueous satu?ated soéiun1ch|oride s'becember 2006
solution, dried over magnesium 1@1sul fate and t hen
concentrat ed under reduced pressure. The residue was
purified by silica gel colum chromatography to

obtain ethyl 3-(3-{[(3R 5S)-I-(3-acetoxy-2, 2-

di met hyl pr ??@%chloro-S-(Z,s-dinethoxyphenyl)-z-oxo
- _CH,

1,2,3,5-t ydro- 4, 1- benzoxazepi n-3-yl Jacetyl }-1,2, 4
15 oxadi azol y5-yl ) propionate (1.05 g, 750) as crude
powdef NVR (- ) % 0.94 (3 H s), 1.02 (3 H,

s), 1.2 3 H/t, 3 =\7.\}—1-e§')’,/<02.02 (3 H s), 2.90 (2

H t, J>78 ), 3.950(2 K J=7.3 H), 3.42 (1

H dd, 3¢z 17.8° 5.4 Hz), 3.57 1 H d, J = 14.3 Hz),
3.61 (3tH]s), 3.73 (1 20 H, d, J = 11.1 Hz), 3.80 -
3.93 (5 H\g), 4.16 (2 H q, J = 7.2 Hz), 4.54 (1 H,

d, J = 14.1"Hz), 4.62 (1 H dd, J = 8.0, 5.4 Hz),

6.28 (1 H(lﬁ)un@m@%xg%hbbp§&fyfié%%t@%ik&i@g,(§.G§qﬁ-és.a
3.2 Hz), 7.13 - 7.21 (2 H m, 7.36 (2 H, s). (4) A 2N
aqueous1sodisim dydr axbdei sel ¢l i 0kusDedbith, of 2l BB hydride
nmmol ) was added to a solution of ethyl 3-(3-{[(3R 5S)

5 Decenberg2006.4 3@6G1) in THF (110 ml) at 0°C. After stirring
1- (3-acet oxy- 2, 2-di met hyl propyl )-7-chl oro-5-(2, 3-

di nmetthoxyphenyd he2- axd{ IR 253, Stt@thoakydr 6243 1- benzoxaz

epi n- 3-¥I]acetyl}-1,2,4-oxadiazol-5-{I)propionate
(1_0gi@§ joggpienyl) -2-oxo-3- (Z-oxoethyl} -2, 3-dihydro-4, 1-

benzoxazepin-1(5H)-y1]1-2,2-dimethylpropyl acetate (11.01 g,

r

21.8 mmoi) obtained in Example 115-(1) was added thereto.

After stirring for 1 hour, the mixture was diluted with

10 ethyl acetate, washed with an agueous saturated ammenium
chioride solution and an agueous saturated sodium chloride
solution, dried cver magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain

5 (ZE) -4-[ (3R, 58)-1-(3-acetoxy-2,2-dimethylprcpyl}-7-chlcre-
5-(2,3-dimethoxyphenyl) -2-oxc-1,2, 3, 5-tetrahvdro-4,1-
benzoxazepin-3-yl]l-2-butenenitrile (8.15 g, 71%).

'H-NMR (CDCls) 8: 0.95 (3 H, s), 1.02 (3 H, s), 2.03

{3 H, ), 2.64 - 3.1C (2 H, m), 3.49 - 3.76 (5 H, m), 3.81

20 ~ 4.00 (5 H, m), 4.56 (1 H, dd, J = 14.1, 5.1 Hz), 5.37 -



mol ) obtained in Exanple 159-(3) in ethanol (10 nl),

and 5 the mxture was stirred for 30 m nutes. The

reaction solution was neutralized with I N aqueous
hydrochloric acid, extracted with ethyl acetate,

washed wi th an aqueous saturated sodi um chloride

sol ution, dried over magnesium sulfate, and then December2006
concentrated under reduced pressuie. The 10 residue

was purified by G lson preparative HPLC to obtain

3-(3-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-( 3-

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

,1- 5.48 (1 H, m}, 6.26 (1 H, d, J = 2.6 Hz), 6.62 - €.80 (2 H,
benzoxazepi n- 3-yl ] acetyl } -1, 2, 4- oxadi azol - 5-yl ) propi on

ic a¢ide(d160- ng,0417% Hasmpowderz -15 - BB NVRI{ GDCLl3) 6:

O.65(3H s), 1.01 - 107(3H m, 2.98 (2 H t, J

= 7.1 Hz) [28. &@)(JE -H,(38, 5% =11£23~qu2ny322%—d1(ﬂzet|iryltpropyl)
J =7.0 Hz), 3.37 - 3.48 (2 H, (4

m, 3-7hl moﬁ» K %dm%hexmen@ 53- oxs 962(35 ey anyaro-
4.43 (1 H_ d, = 61 (1 H. J = 8.

5.1 ﬁz; % B Zbep(lf ﬁr i'f)zsb%ffﬁ éf 33 b%?ﬁﬁ,-‘] mrol)
EF’ %b% n g %gﬁHéhé Z5%3 ZN%?C&SSOIVQ@ in ﬁg%ﬂg%ol

4-

ﬁ? {z(lé”ﬁae'iﬁ) -6hharg- 514 2 Jndhyethexypheny a1 63
hydr X ¥rrd-H Jretihyl-propyl ) 1 2-10%0-1, 2r8eSrd £t ¢ @Y H-Q1wdion

,1 5 Decenber 2006 327
benzexazepi n-3: Wiket Byhy: ladetdicadzalashe) ! ¥ btk anoiGuecus

acid OCH3 1/ /CH3 C O™

10 hydrochloric acid and an aqueous saturated sodium chleride
golution, dried over anhydrous magnesium sulfate, and then
concentrated under reduced pressure. The residue was
dissolved in ethyl acetate (40 ml), triechylamine (5.1 mil,
36 mmol) and acetyl chloride (2.0 ml, 29.1 mmol) were added,

15 and the mixture was stirred for 5 hours. The reaction
sclution was diluted with ethyl acetate, and the crganic
layer was washed with water and an agueous saturated sodium
chloride scolution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was

20 purified by silica gel column chromatography to obtain 4-
[{3R,55)~1-(3~acetoxy-2,2~dimethylpropyl) -7-chloro-5-{2, 3-
dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-
3-yl]lbutanenitrile (3.8% g, 91%).

'"H-NMR (CDCls) &: 0.94 (3 H, s), 1.02 (3 H, s}, L1.67 -

Z5 2.06 (7 H, m), 2.37 (2 H, &, J= 6.7 Hz}, 3.52 (1L H, d, J =



H3C

O N H3CJv HO According to a simlar manner to

that of Exanple 105, the title conpound was obtai ned
5 1H NWR (CDC13) 6: 0.64 (3H, s), 1.05 (3H, s), 1.93

(2H,
(2H,

quintet, J = 7.5 Hz), 2.17-2.42 (4H n), 3.616
t, J = 7.5 Hz), 3.622 (1H, d, J = 12.3 Hz)

3.82-3.94 (1H, n), 3.89 (3H, s), 4.45 (1H, d, J >December2006
14.1 Hz), 6.15 (1H, s), 6.61 (lbkod, J = 2.7 Hz),

6.99 (1H, dd, J = 2.4, 7.2 Hz), 7.15 10 7.25 (2H, m),

7.30 (1H, d, J = 8.7 Hz), 7.35 (1H, dd, J = 2.7, 8.7

Hz) .

Exanpl e 161

4- (21431 (38R, 55)627-GhEer 8+ b- § 2/ B-di Aet Hexyphehyl ) -H=2)(:33.81 -
- 15
hydr ox¢82(2-%i rdt-hyd-§fopyl = 25loxd--£,2,(3, B« t &t raHydro-4 F2}

, 1 benzoxazepi n-3-yl] pr

|3-1,
3-t hi%azal {5-y1 )but a?néi‘lc?g%;/%*él % Decerfber F20067 - Gogit Hs dd. J

5

10

20

OCH3 _1.\ N CN HO O™
Accor_di7n5’tg!_5; Héﬁglrﬁ IqairlSrrﬁl'_ﬁr(e)?étgl tHaf"' 6f Exanpl e 122,
(

3} Triethylamine (5.14 ml, 36.7 mmol) was added to a
solution of hydroxyamine hydrochleoride (Z.535 g, 36.7 mmol)
in dimethyl sulfoxide (40 ml), and the mixture was stirred
for 30 minutes. 1Insoluble substances were filtered off.
To the filtrate was added 4-[(3R,58)-1-(3-acetoxy-2,2-
dimethvlpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4,l1-benzoxazepin-3-yl]lbutanenitrile
{3.89 g, 7.35 muwcl) obtained in Example 157-(2) and the
mixture was stirred at 80°C for & hours. The reaction
solution was diluted with ethyl acetate, and the organic
layer was washed with water and an agqueous sodium chleoride
solution, dried over magnesium sulfate and then
concentrated under reduced pressure Lo cbtain 3-[{3R,53}-3-
[4-amino~4- (nhydroxyimino)butyl]-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-2Z,3-dihydro-4, l-benzoxazepin—-1{5H] -
yl]-2,2-dimethylpropyl acetate (4.33 g) as crude powder.

{4) According to a similar manneyr to that cof Example
60, the title compound was obtained from 3-[(3R,58)-3-[4-
amino-4- (hydroxyimino)butyl]-7-chloro-5-(2, 3~
dimethoxyphenyl)-2-ox0o-2,3-dihydro-4, 1-benzoxazepin-1(5E) -

yi1-2,2-dimethylipropyl zcetate obtained in Example 157-{3].



the title conpound was obtained. 1H NVR (CDC13) 6:

0.63 (3H, s), 1.04 (3H, s), 1.75- 5 2.05 (6H, m, 2.39

(2H, t, J = 7.5 Hz), 2.84 (2H, J = 7.5 Hz), 2.90-3.01

(2H ), 3.15 (1H, d, J = 12.0 Hz), 3.35 (1H, d, J =

14.4 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 12.0 Hz)

3.80-3.92 (1H, m), 3.89 (3H, s), 4.46 (1H d, J 51&‘.‘3"3&1‘)@1’20‘)6
Hz), 6.13 (1H, s), 6.60 (1H, d,3d1= 2.4 Hz), 6.99

(1H, dd, J = 10 2.7, 7.2 Hz), 7.15-7.25 (2H, n), 7.30

(1H d, J = 8.4 Hz), 7.31 (1H s), 7.36 (1H, dd, J =

2.4, 8.4 Hz). Exanple 162

4 (5 {[ (3RB8R- 7<obl or 6 50( 23 3¢ diletshoxyphenyB)H1-£3- 1.70 -

hydr@x922 9 Brhyl-§Popy?)19- Gkdl1m, 32580 et 7 dhydio4= 7-2

benzg%ézeﬁithijﬁFﬁetﬁyﬁ} %) 3, ﬁ:%&d&igzoﬂlszT)%%f%ﬁ%?’ -2

0 AN HHOTCH Actording 4o i i ar fanmer s T -
ghat \qf sExanple 5., the,fitle; porpaung vas_optained. ¢ oo

H, dd, J = ¢.4, 3.4 Hz}, 7.16 - 7.24 (2 H, m), 7.30 {1 H, d,

w

J = 8.7 Hz}, 7.36 (1 H, dd, J = 8.7, 2.4 Hz).

Example 158

10 4-(3-{3-[(3R,538)-7-chloro~-5-(2,3-dimethoxyphenyl)-1-1(3-
hydrcxy-2,2-dimethylprepyl) -Z-cxc-1,2,3,5-tetrahydro-4, 1~
benzoxazepin-3-yl]lpropyl}-1,2,4-cxadiazol-5-yl)butancic
acid

O~cH

2
/CHa
O
Ci Q

G N
N
N (0]

HBC,Z) 0 o

H,C 0
OH
15 According to a similar manner tc that of Example 157,
the title compound was obtained.
'H-NMR {CDCls) &: 0.63 (3 H, s), 1.04 (3 H, s), 1.71 -
2.02 (4 H, m), 2.08 - 2,20 (2 B, m}, 2.49 (2 H, t, J =7.2

Hz), 2.74 (2 H, t, J = 6.4 Hz}, 2.94 (2 H, t, Jd = 7.3 Hz},

20 3.15 (1 H, 4, J = 12.1 Hz), 3.3e (1 H, 4, J = 14.3 Hz},



'H NMR (CDC13) 6: 0.66 (3H, s), 1.05 (3H, s), 2.12

(2H, 5 quintet, J = 7.2 Hz), 2.49 (2H, t, J = 7.2

Hz), 2.93 (2H, J = 7.2 Hz), 3.17 (1H d, J = 12.3

Hz), 3.29 (1H dd, J = 6.6, 15.9 Hz), 3.41 (1H d, J

= 14.4 Hz), 3.47 (1H, dd, J = 6.6, 15.9 Hz), gﬁﬂmmnﬁmr2006
(1H, d, J = 12.3 Hz), 3.615 (3H, s), 3.89 (3H,

4.46 (1H, d, J = 14.4 Hz), 4.51 ¢4H, -, J = 6.6 10

Hz), 6.21 (1H, s), 6.61 (1H, d, J = 2.1 Hz), 6.99 (1H

dd, J = 1.8, 7.8 Hz), 7.08 (1H, dd, J = 1.8, 7.8 Hz),

7.18 (1H, t, J = 7.8 , 7.34-7.43 (2H, n). Exanple

163 B557 - 3.66 (4 3.83 - 3.92 (4 H, m), 4.46 (1 H, d, J

7
Hz)
m) ,
0-5
H

H,
3- (5- {523R 58) %g ?E (2 3- glw%thoxyphenyl) 1- gﬁ-

hydr6x 23 Hz) 6 , S) .99
2-di net hyl gyl) 2-0x0-1,2, 3,5-tetrahydro-
benzd%agep % y]f%@thg ? & 476%%d"32 f- ézympﬁﬁplgnﬁo (1 H,

S o8 g™ SPIRR 006 G 0 L8 LR

, 0. 83 nnDI) and trifluoronethanesul fonic acid
anhydride (0.13 m, 0.79 mvol) were added to a

sol ugi.on,of ethyl (49)-4-( 2-{
-{3-{[(3R,55})-7-chlorc-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2~dimethylprcpyl) -Z2~oxo-1,2, 3, 5-tetrahydro-4, 1~

benzoxazepin-3-yllacetyl}-1,2,4-oxadiszol-5-yl)propionic

10 acid

CH

N—0
c Q . [ 0
O : "
N O OH
H,C 0
HC
OH

(1) Triethylamine {(4.05 ml, 28.% mmcl) was added te a
solution of hydroxyamine hydrochloride (2.0 g, 5.78 mmel)

in dimethyl sulfoxide (40 ml), and the mixture was stirred

15 for 30 minutes. Insoluble substances were filtered off.

To the filtrate was added 3-[(3R,58)-2-{(2-{[tert-
butyl {(dimethyl)silylloxyl-2-cyanoethyl)-7-chlore-5-(2, 3~
dimethoxyphenyl) -2-ox0-2, 3~aihvdre-4, l-benzoxazepin-1(5H) -

yil—-2,2-dimethylpropyl acetate (3.73 g, 5.78 mmol) obtained

20 in Example 115-(2) and the mixture was stirred at 80°C for



5
[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl ) -7-chl oro-5-(
2, 3-
di met hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- oxo- 4, | - benzoxaz
epi n- 3-yl]acetyl } hydrazi no) - 4- oxobut anoate (0. 25
0.38 mml ) obtained in Exanple 57-(1) in s Becember 2006
di chl oronethane (4 m) at - 10C zand the m xture was
stirred for 1 hour. After 10 further stirring at 0C
for 1 hour, an aqueous saturated sodi um hydrogen
carbonate solution (5 m) was added thereto and the
m Xt ar e wasrext raet edawnt t bn o chldronethanel (881 Mijth ethyl
The organic |ayer was washed with water and an aqueous
sat uraebdtsodinumtéll erpdeisolandronasdrpededverth water and an
magnesi um 15 sul fate, and then concentrated under
r eduGEHEPrResEHIE A TPHe SOfedl| ¢ yrf Hessadet Was: il eger
by silica gel colum chromatography [devel o |n%
sol vBAPPChEXanBlidefy 2adet ate STt 6% obtdi n TEChyrEd

3R 59)-1-(3-ac

3|g29%%%§?5%y(3C$)€ﬁposo?é¥%§ﬁ§ di e Roxy pHEMA Y- 215686
12,5 S BTrUd4 LBR G e R 8o
5 Dege %4%g%hé§§£hgﬁ§g QZQEGQZWELEEQQHBPQEqu%n%gxazepln—

g, 0.2 or ess noncrystalline

wd ta a O r .
2026§Egﬁifbf®ﬁ§(éja§%§kﬁgip£%§%igkégﬁ %é) ézééﬁééﬂﬂ Wik (4.07

(2H, oM 10814 (2H 5¢t, J = 7.5 Hz), 3.29 (1H, dd, J
= 7.2, 15.9 Hz), 3.43 (1H, dd, J = 6.6, 15.9 Hz), 3.55
10(1H, J, J{(& iktHz)am3n62({ 3% mls) A.3978m¢H,ardi edhyl 4-

10.8 Hz), 3.85 (1H, d, J = 10.8 Hz), 3.89 (3H, s),

4. 16ch2bkot] - robuTaRoblzy, (@, 42,93 . Q3 Himy)), wakesBdded

(1H, d, J = 14.1 Hz), 6. 31é1H s), 6.63 §1H, d, J =
dropw1se to a solutlon o 3R 58)-3-[(3%)-3-amino-Z-
[[tert-butyl (dimethyl)silylloxy}-3-{(hydroxyimiro)propyl]l-7—~
chloro—5-(Z, 3~dimethoxyphenyl ) -2-oxo-2, 3-dihydro-4, 1-

15 benzoxazepin-1{5H)-~y1]-2,2-dimethylpropyl acetate (2.03 g,
2.99 mmol} obtained in Example 159-(1) in THF {20 ml) under
ice-cooling, and the mixture was stirred at room
temperature for 4.5 hours. The reaction sclution was
concentrated under reduced pressure, water (20 ml) was

20 added to the residue, and the mixture was heated to reflux
for 17.5 hours. After the reaction soluticn was diluted
with ethyl acetate, the organic layer was washed with water
and an agueous saturated chloride solution, dried over

magnesium sulfate, and then concentrated under reduced

25 pressure. The residue was purified by silica gel column



10 1.8 Hz), 6.98 (1H, dd, J = 1.5, 8.1 Hz), 7.07 (1H,

dd, J = 1.5, 8.1), 7.18 (1H, t, J = 8.1 Hz), 7.32

(1H, d, J =8.4 Hz), 7.36 (1H, dd, J = 1.8, 8.4 Hz)

(2) A mxture of ethyl 3-(5-{[(3R 5S)-1-(3-acetoxy-

2, 2-di net hyl propyl )-7-chl oro-5-(2, 3-di net oxypheqyb%aﬂﬂmﬂzooﬁ

-oxo- 15
1,2,3,5-tetrahydro-4,1|-benzoxazepin-3-yl]nethyl}-1,3,4

oxadi azol - 2-yl ) propi onate (0.1 g, 0.16 nmol) obt ai ned

in Exanple 163-(1), a I N aqueous sodi um hydroxi de

solution (0.6 m) and ethanol (5 m) was stirred at
roomctenpetradaregy flor cRthoursthyilherléader 0n38.0iUt-iion 3-

was concentrated under 20 reduced pressure, diluted

wi t hawat exy {50 ‘lﬁl}ﬂetﬁﬁélpmﬁ@d‘fwhtl@r@rér hyl3ether (10

m ). The aqueous aye was acidified with 1N aqueous
hydr@&ﬁFBP?%yQﬁﬁﬁ¥l( ZnPfoahdzfﬁéhteé%?Pé@f%d4M&TQ?nzoxazepln‘

LR aH LR P Db S &:Y3¥Paé}%% Sread-

ried |un1sulfate then cenber 2006
%32 85ﬁcen $§%£ dﬁéep e%ﬂ%e pre§%ure Eﬁ obtain
3-(5- (chcl ~0 .07 (9H,

{1 (3R 59TV (§P618- . 3% ket ndxbhehyty - L-yafes®
Y- 2p2- di ngj hyj Rf,0RY! ) 1209x0-11,12, 3:351L eﬁn{ahwb"_cp Ailas (34,

benzoxazepln yI]nethyI} 1, 3, 4- oxadi azol * 2-yI") pr opi on

ic 5macid.(67- my,140.(32upmm) , 759 -as.aowhp tie, arystaks - 2.95

1H NMR (CDC13) S: 0.65 (3H, s), 1.04 (3H, s), 2.89

(2H, (2t H, nF 7BRA8Hz) 3.3914 (IRHmit,, 3J6x 715HHz), B=174.1 Hz},

(1H, d, J = 11.7 Hz), 3.29 (1H, dd, J = 6.3, 15.9

10Hz), 33661- (3H 2 sB, 4,3mb627 (4H; - d Bz} ,=31807- Hz)§7 3.189, m},

(3H, s), 4.46 (1H, d, J =
3.90 - 4.00 (4 H, m), 4.15 - 4.33 (3 H, m), 4.66 {1 H, dd,
J =14.0, 8.2 Hz), 5.12 - 5.29 (1 H, m), 6.34 (1L H, d, J =
12.1 Hz), ©6.72 (1 H, dd, J = 10.3, 2.2 Hz), 7.03 - 7.11 (1
H, m}, 7.22 - 7.44 {4 H, m}.

15 {3) A bcron trifluoride-diethyl ether complex (0.53 ml,
4.19 mmol) was added to a solution of ethyl 3-{3-(2~-
[(3R,533)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)-2-oxo-1,2,3, 5~tetrahydro~4, 1-benzoxazepin-
3-yl]-1-{[tert-butyl (dimethyl)silyl]oxviethyl}-1,2-4~

20 oxadiazoel-5-yl]lpropicnate (1.65 g, 2.09 mmol) obtained in
Example 159-(2) in acetonitrile (20 ml) under ice-cooling,
and the mixture was stirred for 1 hour under ice-cocling.
The reaction sclution was diluted with ethyl acetate, and

the organic layer was washed with water and an agqueous

22 saturated scdium chloride solution, dried over magnesium



10 14.4 Hz), 4.44-4.52 (1H, m, 6.20 (1H, s), 6.61
(1H, d, J = 1.8 Hz), 6.99 (1H, dd, J = 1.5, 8.1 Hz),
7.07 (1H, dd, J = 1.5, 8.1 Hz), 7.18 (1H t, J = 8.1
Hz), 7.32-7.42 (2H, m. Exanple 164 15
3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-( 3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahy%ﬁ()ﬁ‘?‘?in]Der2006
, 1- benzoxazepi n-3-yl]methyl }-1,3-4 hi azol -5-yl) - 3-
hydr oxypropionic acid OCH3 1/ 0 CH3 C Qp\ Q-OH
N H3C O NHS H3C HO 20 According to a simlar manner
to that of Exanple 18, 5 Decenber 2006 333 the title
conpeundawasarabtthienedon ddhNVR «(ICDEH3) 6oty (r@Hsusy, To =z
.01 (3/2H, s), 1.04 (3/2H, s), 2.67-2.87 (2H, m,
.10=8l@R2iiPHE mhe 8e28d@: 400 dizHlompreBna®: ((IH, mdd, J
7.8, 14.1 Hz), 3.62 (3H, s), 5 3.59-3.68 (1H, m,
88t€3¢‘gkp-]{la§[)ine3 98@3{]&]2446 @3 m4) 3 Vas4a(§d;ec( 294 ﬁ:) sclution
.56P|%1/2H t, J =5.7 H), 5.65 (1/2H, dd, J = 4.5,

)2 §p%ﬁyj(fmlo§}defpgﬁ§qgﬂﬁzﬂomale§ Q32¥ﬁ€%tf 19" mmol)

%1/2Fi (% 3 mz thatl--IZ ds p;%%aZe84p£eVloJQly was tThen

added drepwise. The mixture was stirred for 20 hours. The

ﬁﬂmgncngo||u>p

reaction solution was diluted with ethyl acetate, and the
corganic layer was washed with water and an aquecus
saturated sodium chloride sclution, dried over magnesium
10 sulfate and then concentrated under reduced pressure. The
residue was purified by silica gel celumn chromatography to
cbtain ethyl 3-{3-{[(3R,55)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5- (2, 3-dimethcxyphenyl} -2-oxo-
1,2,3,5-tetrahydre-4, l-benzoxazepin-3-yl]lacetyl}-1,2,4-
15 oxadlazol-5-yl)propionate {(1.05 g, 75%) as crude powder.
'"H-NMR {CDCl,) &: 0.94 (3 H, s), 1.02 (3 H, s), 1.25
(3 H, £, J= 7.2 Hz), 2.02 (3 H, s}, 2.9C (2 H, t, J=17.3
Hz}y, 3.25 (Z H, £, J = 7.3 Hz), 3.42 (1 H, dd, J = 17.8,

5.4 Hz), 3.57 (1 H, d, J = 14.3 Hz), 3.61 (3 H, s}, 3.73 (1

Il

20 H, d, J = 11.1 Hz), 3.80 - 3.93 (5 H, m), 4.16 (2 H, g, J =

7.2 Hzy, 4.5%4 (1 H, 4, J

14.1 Hz}, 4.6Z (1 H, 4ad, J = 8.0,
5.4 Hz}, ©.28 (1l H, s), &.65 {1 H, =), 6.98 (1 H, ad, J =
6.4, 3.2 Hz), 7.13 - 7,21 (2 H, m}, 7.36¢ (2 H, s).

(4) A 2N aguecus sodium hydroxide solution (2.35 mi,

25 4.68 mmol) was added to a solution of ethyl 3-{(3-{[{3R,55)-



(1H, m, 7.25-7.36 (2H, m, 8.58 (1/2H, s), 8.61
(1/2H, s). 10 Exanple 165

(2E)-3-(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - |
- (3- hydroxy- 2,

2-di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl j met hyl }- 1, 3-t hi azol - 5-yI ) acr y| i cPecember 2006
acid OL3 1/ OCH3 Cl OO OkzedN HCO N\V\~/S H3C

15 HO / According to a simlar manner to that of

Exanple 19, the title conpound was obtained. 1H NWMR

(CDC13) 6: 0.64 (3H, s), 1.05 (3H, s), 3.19 (1H, d, J

= 1216 (Bz35eB3:32-3 258108y )o@ 161 7¢8H} 089 5>3(BZ2~( 1H,

5 Decenber 2006 334 d, J = 12.0 Hz), 3.87 (3H, s),

4, 39Gemﬁlth@xypﬁaw6 02H9)<o L 4% 5(~£Htrdhygr9-4141 @qqzz)ﬂxazepln—
6. 169 (1H d, J = 6 Hz) 6.173 ng s), 6. 54 1H,

d, J3=vilgewbyl) g, és‘lsoga/d{azwl ni)-yl PropionEe ¢(1-35=9, 1.562

8 1 Ftééb7féf%lqé%7 gﬁ%ﬁggﬁ éﬁﬁb S%Hln éthanéﬁ 1%5 ? and

5 the mixture was stirred for 30 minutes. The reaction
solution was neutralized with 1N aqueocus hydrochleric acid,
extracted with ethyl acetate, washed with an agquecus
saturated scdium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The

10 residue was purified by Gilson preparative HPLC to obtain

- (3-{[(3R,55)-7-chloro-5-({2, 3-dimethoxyphenyl}-1- ({3~

hydroxy-2,2-dimethylprepyl) -2-oxe-1,2, 3, 5-tetrahydre-4,1-

benzoxazepin-3-yllacetyl}-1,2,4-cxadiazel-5-yl)prepicnic

acid (160 mg, 17%) as powder.

15 'H-NMR (CDCls) &: 0.65 (3 H, s), 1.01 - 1.07 (3 H, m),

2.98 (2 H, t, 3 =7.1Hz), 3.16 (L H, d, J = 12.1 Hz), 3.25

(2 H, t, J =7.0 Hz), 3.37 - 3.48 (2 H, m), 3.56 - 3.64 (4

H, m), 3.74 (1 H, 4, § = 19.6 Hz), 3.82 - 3.%6 (5 H, m},

4.43 (1 H, d, J = 14.3 Hz}, 4.61 (1 H, dd, J = 8.3, 5.1 Hz),

20 6.16 (1 H, s}, 6.63 (1 H, &), 6.99 (L H, ad, I = 7.2, 2.6

Hz), 7.13 - 7.23 (2 H, m), 7.40 (2 H, s).

Examplie 160

d-(2-{2-[(3R,58)-7T-chloro-5-(2, 3-dimethoxyphenyl)-1- {3~

25 hydroxy—-2,2-dimethylpropyl)-2-oxo~1,2,3,5-tetrahydro-4, 1-



10 7.25 (Z2H, m), 7.30 (1H, 4, J

3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-dinethoxyphenyl)-1-(3-

hvdr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

,1- 10

benzoxazepi n-3-yl ] nethyl } -1, 3-t hi azol -5-yl ) propi oni c

acid OCH3 1/ OCH3 A O..1'Il 0 CH N H3CO

H3C HO According to a simlar manner to that of Sl\HScemberZOOfi
Exanple 88, the title conmpound 3®wms obtai ned. 1H NWR

(CDC13) 6: 0.63 (3H, s), 1.04 (3H, s), 2.66 (2H, 15

t, J =7.5 Hz), 3.10-3.40 (6H, m, 3.61 (3H, s), 3.66

(1H, d, J =12.0 Hz), 3.88 (3H, s), 4.38-4.46 (2H,

n, 6?&?0%@§¢pinsﬁ vé] sBh {1 .d-thiazol45+) bug 20047, §01d
2H, m, 7.13 (1H t, J =7.8 Hz), 7.26-7.38 (2H, m,

. s)...°20h,Exanpl e 167 5 Decenber 2006 335

4-(2-{[(3 ) - nghloro 5- (2, 3-di met hoxyphenyl ) - 1-( 3-

;jZY1]aCé%%L%;;M%(DM|azol yl)butan0|c
1/ U\Eﬂ%

According tc a similar manner to that of Example 105,

the title compound was obtained

5 'H-NMR (CDCl;} &: 0.64 (3H, s), 1.05 (3H, s), 1.93 (ZH,
gulntet, J = 7.5 Hz}, 2.17-2.42 (4H, m}, 3.61l6 (2H, t, J =
7.5 Hzy, 3.622 (1H, d, J = 12.3 Hz), 3.82-3.94 (1H, m)},
3.89 (3H, ), 4.45 (1H, d, J = 14.1 Hz), 6.15 (1H, s), 6.61

(1H, 4, J = 2.7 Hz), ©.99 (lH, dd, J = 2.4, 7.2 Hz), 7.15-

Il

8.7 Hz), 7.35 (1H, dd, J =

z.7, 8.7 Hz).

Example 161

-{2-{3-[{3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-(3-

15 hydroxy-2,2Z2-dimethylpropyl)-Z2~oxo-1,2,3,5-tetrahydro-4, 1~

benzeoxazepin-3-vllpropyll-1,3-thiazol-5-yl)butancic acid



HC N~ NO H3CI HO 5 According to a simlar manner
to that of Exanple 115, the title conpound was
obtained. -H NWR (CDC13) S: 0.65 (3H, s), 1.04 (3H

s), 1.95- 2.10 (2H, m, 2.43 (1H t, J =7.2 Hz), 2.97
(2H, t, J = 7.2 Hz), 3.14 (1H, d, J = 12.0 Fh)

(1H d J = 14.1 10 Hz), 3.55 (1H dd, J = féD§£“ﬁmf2006
Hz), 3.61 (3H, s), 3.63 (1H, d, 3= 12.0 rz), 3. 89

(3H s), 3.95 (1H, dd, J = 8.4, 18.3 Hz), 4.48 (1H

d, J = 14.1 Hz), 4.58 (1H, dd, J = 4.8, 8.4 Hz), 6.17

(1H s), 6.62 (1H s), 6.95-7.00 (1H, n), 7.13-7.21

o}

(2H, m, P7To42 (2H, m), 7.70 (1H, s). 15 Exanple
1 6 8 /CH3
3- (5-{[ (3R-F5)O7- chl or o- 5- (2, 3- di met hyl phenyl ) -1 - ( 3-

hydrg%y 2,2 dbnethylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4

, 1- ”n 3-yl]acetyl }-2-thienyl)propionic acid
5 Dece 0 336 OCH 1/ OoOCHB3 A OOH 5 NO
H3 O N

Hﬁ

H3C

HG

According to a similar manner to that of Example 122,
the title compound was cbkbtained.
'H-NMR (CDCl3) &: 0.63 {3H, s), 1.04 (3H, s), 1.75-
5 2.05 (6H, m), 2.3% {(2H, t, I = 7.5 Hz), 2.84 (2H, T = 7.5
Hz), 2.%0-3.01 (2H, m), 3.15 {(1H, d, J = 12.0 Hz), 3.35 ({(1H,
d, J = 14.4 Hz), 3.61 (3H, s}, 3.62 (1iH, d, J = 12.0 Hz),
3.80-3.9%92 (1H, m), 3.89 (3H, =), 4.4% (iH, d, T = 14.4 Hz),

6.12 (1H, =), 6.60 (1H, d, J = 2.4 Hz), &.99 (1lH, dd, J =

10 2.7, 7.2 Hz), 7.15-7.Z25 {2H, m), 7.30 (1lH, 4, J = 8.4 Hz),

7.31 (1H, s), 7.36 (1H, dd, J = 2.4, 8.4 Hz).

Example 162

—(5-{[{3R,58)-7-chloro-5~-{2, 3-dimethoxyphenyl)-1-{3-

15 hydroxy-2,2-dimethyipropyl)-2-oxc-1,2,3, 5-tetrahydre-4,1-

benzoxazepin-3-yi]methyli-1, 3, 4-oxadiazol-2-yl)butanoic

acid



HO According to a simlar manner to that of Exanple
119, the title conpound was obtained. 1H NVR (CDC13)
6: 0.64 (3H, s), 1.04 (3H, s), 2.75 (2H, 51t, J =7.2
Hz), 3.09-3.21 (3H, n), 3.27 (1H, dd, J = 4.5, 16.5
Hz), 3.40 (1H, d, J = 14.4 Hz), 3.58-3.74 (2H n)
3.61 (3H, s), 3.89 (3H s), 4.47 (1H d, J = 14, 4 Pggember 2006
4.58 (1H, dd, J = 4.5, 8.4 Hz),36;18 (1H, s) 6 62
(IH, s), 6.89 (1H, d, J = 3.6 Hz), 6.98 (1H dd, J =
3.0, 7.2 Hz), 7.10 10 7.21 (2H, m), 7.35-7.42 (2H, m,
7.63 (1H, d, J = 3.6 Hz). The agent for preventing or
treating hypepljipem a of the present invention can be
pr oduced, nple, by the follow ng fornul ations.
e hg fornul ati ons, ingredients
(additives)Y other than the active ingredient nmay be

g ed in Japanese Pharnmacopoei a, Japanese
Pharnao dex or Japanese Pharmaceutica
Excipie‘ er 2006 337 Preparation Exanple 1

Capsul ey 1)
(2-{[ (8 ) 7- chﬂbro 5- (2, 3-di met hoxyphenyl ) - 1- ( 3-
hydroxMO 2-di net hyl prepyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

benzoxazepln 3-yl ] net e, 3-thi azol -5-yl)acetic acid
10 ng (2) Lactose 90 ng (3) Mcrocrystalline
cel lul osead®1Mng to a similar manner to that of Example 55,

the title compouna was cobitained.
'H-NMR (CDCls) &: 0.66 (3H, s), 1.05 (3H, s), 2.12 (2H,
5 gquintet, J = 7.2 Hz), 2.49 {(2H, t, J = 7.2 Hz), 2.93 (Z2H, J
= 7.2 Hz}, 3.17 (14, d, J = 12.3 Hz}, 3.2% (1H, dd, J = €.¢&,
15.% Hz), 3.41 {(1H, d, J = 14.4 H=z), 3.47 (1H, dd, J = 6.6,
15.9 Hz), 3.814 (IH, d, J = 12.3 Hz), 3.615 (3H, =), 3.89

{(3H, s), 4.46 (1H, d, J = 14.4 Hz), 4.51 (1H, =, J = ©.6

10 Hz), 6.21 (1H, s), 6.61 (1H, d, J = 2.1 Hz}, 6.99 (1H, dd,

J = 1.8, 7.8 Hz), 7.08 (1H, dd, J = 1.8, 7.8 Hz), 7.18 (1H,

t, J = 7.8 Hz), 7.34-7.43 (2H, m).

Example 163

15 3-(5-{[(3R,58)-7-chlorc-5-{Z, 3-dimethoxyphenyl) -1-(3-

hydroxy-2,2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydreo-4,1-
benzoxazepin-3-yllmethyl}-1,3,4-oxadiazol~2-ylpropiconic

acid



(4) Magnesium stearate 10 ng 10 One capsul e 180 ngy
(1), (2) and (3) and 1/2 of (4) are m xed and then
granul ated. Thereto is added the remai nder of (4) and
the whole is encapsulated into a gelatin capsule. 15
Preparation Exanple 2 Capsule (1)

(2-{[ (3R 5S)-7-chl or 0- 5- (2, 3- di met hoxyphenyl ) - 1- > December 2006
neopentyl-2-oxo-1,2,3,5-tetrahydr$§§,1-ber,zcxazepin-3
- yl]nmethyl}-1,3-thiazol -5-yl)acetic acid 10 ng 20 (2)
Lactose 90 ng (3) Mcrocrystalline cellulose 70 ng
(3) Magnesium stearate 10 ng One capsule 180 ng (1),
(2) and (3)_afthck/2 of (4) are m xed and then 25
hergto is added the remai nder of (4) and
the 5 Dec &~#006 338 whole is encapsulated into a
gelatin capule. Preparation Exanple 3 Capsule 5 (1)
3- (4-F4 (3 @ 7-chl oro-5- (2, 3- di net hoxyphenyl ) -1 -

, S epiym@3-yl ] acetyl } phenyl ) propi onic acid
10 ng @2 actege mg 10 (3) Mcrocrystalline
cel I ul 0 ny Wg&\\fp

HO

OH
(1) Pyridine {(0.067 ml, 0.83 mmol) and

trifluoromethanesulfonic acid anhydride (0.13 ml, G.79

mmol) were added to a solution of ethyl (48)-4-(2-{

5 [ (3R, 55)-1-(3-acetoxy-2, 2-dimethyipropyl)~-7-chloro-5-(2, 3-
dimethoxyphenyl}-1,2,3, 5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyllthydrazino)-4-oxobutancate (0.25 g, 0.38 mmol)
obtained in Example 57-(1) in dichloromethane (4 ml) at -
10°C, and the mixture was stirred for 1 hour. After

10 further stirring at 0°C for 1 hour, an agueous saturated
sodium hydrcgen carbonate sclution (5 ml) was added thereto
and the mixture was extracted with dichloromethane (80 ml).
The organic layer was washed with water and an aqueous
saturated sodium chloride s¢lution, dried over magnesium

15 sulfate, and then concentrated under reduced pressure. The
resulting residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate
(3:2)] to obtain ethyl 3-(5-{[(3R,55)~1-(3-acetoxy-2, 2~
dimethylpropyl)-7-chloro-5-(2, 3~-dimethoxyphenyl)-2~cxo-

20 1,2,3,5-tetrahydro-4,1~benzexazepin-3-yllmethyl}-1, 3, 4-



(4) Magnesium stearate 10 ng One capsule 180 ng (1),

(2) and (3) and 1/2 of (4) are m xed and then

granul ated. Thereto is added the remai nder of (4) and

the 15 whole is encapsulated into a gelatin capsule.
Preparation Exanple 4 Capsule (1)

(5- (3-{[ (3R 5S) - 7- chl or 0- 5- ( 2, 3- di met hoxypheny| ) -1 Peeggnber 2006
(2, 2-di met hyl propyl ) - 2- oxo-1, 2, 3;5r t etrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano

ic acid 10 ng (2) Lactose 90 ng (3) Mcrocrystalline
cellulose 70 ng 25 (4) Magnesium stearate 10 ng 5
Decenbkedi2006-2-339 ptneicapstl €@ .180 gnyo( 13, mr{?), awd) (3}

and 1/2 of (4) are mxed and then granulated. Thereto

I s addédrises mremairnderloing Hovald .t he whole is

encapsul ated into a gelatin capsule. 5 Preparation

Exanpl e BI-NF&bI(EPCEL) 6: 0.95 (3d, s), 1.03 (3H, s), 1.26 (3R,
(2-f (3R 5 7-chloro-5-(2, 3- dlnethoxgphen %g_l-(s_

hydr bxyY 2; 2t d%ﬁ%%hy?ppép§¥§ Floxo-$0273 { 'réﬁyd?olﬁ

ESbenz%Xa“Zepﬂh %[Vﬁ]nétﬁ%l}1ﬁ33¥¥hﬁéfoﬁiéﬂy}§atéFﬁc defd !

10 ngd, J = 6.6, 15.9 Hz}, 3.55 (1H, d, J = 14.1 Hz), 3.6Z2 (3H,
s), 3.72 (1H, d, J = 10.8 Hz}, 3.85 (1H, d, J = 10.8 Hz),
3.89 (3H, s), 4.16 (2H, q, J = 7.2 Hz), 4.42-4.93 (1H, m),
4.55% (1H, 4, J = 14.1 Hz}, 6.31 (1lH, s}, 6.63 (1lH, 4, J =

10 1.8 Hz), 6.98 (1H, dd, J = 1.5, 8.1 Hz}, 7.07 (1H, dd, J =

1.5, 8.1), 7.18 (1H, t, J = 8.1 Hz), 7.32 (1H, d, J = 8.4

Hz), 7.36 {(l1H, dd, J = 1.8, 8.4 Hz)

(2) A mixture of ethyl 3-{5-{[(2R,58)-1-{3-acetoxy~

2, 2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-

15 1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-ylimethyl}-1, 3,4-

oxadiazol-Z-yl)propionate (0.1 g, 0.16 mmeol) obtained in

Example 163-(1), a 1N aguecus sodium hydroxide sclution

(0.6 ml}) and ethanol (5 ml) was stirred at room temperature

for 2 hours. The reaction solution was concentrated under
20 reduced pressure, diluted with water (50 ml), and washed
with diethyl ether (10 ml}. The agueous layer was

acidified with 1IN agueous hydrochloric acid (1 ml) and then
extracted with ethyl acetate (35 ml). The crganic layer
was washed with an aqueocus saturated sodium chloride

25 sclution, dried over magnesium sulfate and then



(2) Lactose 35 nmg (3) Corn starch 150 mg (4)

M crocrystalline cellulose 30 ng 15 (5) Magnesi um

stearate 5 ng One tablet 230 ng (1), (2), (3), 2/3 of

(4) and 1/2 of (5) are m xed and then granulated. To

the granul e added are the remainders of (4) and (

and the mxture is conpressed into a tablet. 2051§2cember2006
Preparation Exanple 6 Tablet (1) 5

(2-{f (3R 5S)- 7- chl or o- 5- ( 2, 3- di mettoxyphenyl ) - 1-

neopentyl - 2- oxo-1, 2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-

25 yl]nmethyl}-1,3-thiazol-5-yl)acetic acid 10 ng 5

Decer&qc 008 340062) Larlase A3Mra(2) Sﬁfmtﬁf@l

150 ngy M crocryst ne cellulose 30 ny

Magne ara 5 ebxy30 1 roxy-—
(3. 2“/%93@0?5% PRy o A s e %h‘eﬁ%‘i ox

granul ai—%ﬁme%%yﬁﬁ@oﬁﬁﬁﬂ@%;&ﬂ@@@ , &0 &t Ber srpat Qders-
of (4) and (5) and the m xture is conpressed into a

t abl elenzck@ zRpepasayl phedxdanpl e 37 sFakbetaz$l)2-y1l ) propionic
3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-dinethoxyphenyl)- 1-
5 acid (67 mg, 0.12 mmol, 75%} as a white crystal.
'H-NMR (CDC1l3) &: 0.65 (3H, s), 1.04 (3H, s), 2.89 (2H,
t, J = 7.5 Hz), 3.14 (2H, t, J = 7.5 Hz), 3.17 (1H, d, J =
11.7 Hz), 3.29 (iH, dd4, J = 6.3, 15.9 Hz), 3.61 (3H, s},
3.62 (1B, d, J = 11.7 Hz), 3.89 (3H, s), 4.46 (1HE, d, J =
10 14.4 Hz), 4.44-4.52 (1H, m), 6.20 (1H, =), 6.61 (lH, d, J =
1.8 Hz), 6.99 (1H, dd, J = 1.5, 8.1 Hz), 7.07 (1H, dd, J =

1.5, 8.1 Hz), 7.18 (1H, t, J = 8.1 Hz), 7.32-7.42 (2H, m).

Example 164

ib 3-(4-{[ (3R, 58})-7-chloro-5- (2, 3-dimethoxyphenyl) -1~ (3~
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lmethyl}-1, 3-thiazol-5-yl) -3~
hydroxypropionic acid

O~cH

3
/CH3
P
8]
Q HO
otk OH
N —
Hacj) © N\VS

HO

20 According to a similar manner to that of Example 18,



(3-h

ydr oxy- 2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr

0- 4, 1-benzoxazepin-3-yl]acetyl }phenyl)propionic acid

15 1
(4)

0 mg (2) Lactose 35 ng (3) Corn starch 150 ny
M crocrystalline cellulose 30 ng (5) Magnesium

stearate 5 ng 20 One tablet 230 ng (1), (2), (3),

of (
To t
(5)

Prep
(5-(
(2,2
benz
ic 5
150

Magn
(3),

gr an

f(
Efabl

10

15

4) and 1/2 of (5) are mxed and then granulgﬂégmnﬁmr2006
he granul e added are the rematnders of (4) and
and the m xture is conpressed into a tablet. 25
aration Exanple 8 5 Decenber 2006 341 Tablet (1)
3-([ (3R, 59)-7-chl oro-5-(2, 3-di met hoxyphenyl) - 1-
LHf ety proopplpc 2y ox 02t 2re 5- tetrahydro 4, 1-

oxazepi n- 3- yI ]nethyl }-1, 2, 4- oxadi azol - ¥ 3 entano
aci d FtOMiy (CP23s) Laa Bset 363thy 5 (3)1 Ebr 134 .04

03t Stearcate g L6 Ofe 1 dbld: 1230 NI (2390
ATl 5 ha T et ¢ e rZ&? fod= Fomahaers =)
g%?@l‘g. dP)@ndphhesmxt e s Gonpresgsed,Jntq,a 4 37-
4.54 (2H, m), 5.56 {(1/2H, t, J = 5.7 Hz), 5.65 (1/2H, 4ad, J
= 4.5, 8.7 Hz), 6.18 (1H, s), 6.52 (1/2H, d, J = 2.1 Hz),
6.57 (1/2H, d, J = 2.1 Hz), 6.86-7.04 (2H, m), 7.10-7.20

(l1H, m}, 7.25-7.36 (ZH, m), 8.58 (L/2H, s}, 8&.61 (l/2H, =).

Example 165
{(ZE}-3-{4-{[ (3R, 53)~7-chloro-5-(2,3-dimethoxyphenyl) -1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}~1,3-thiazocl-5-yl}acrylic acid

According to a similar manner to that of Examplie 19,
the title compound was obtainsd.
'H-NMR (CDCl;) &: 0.64 (3H, s), 1.05 (2H, =), 3.19 (1H,

d, § = 12.0 Hz), 3.32-3.51 (3H, m), 3.61 (ZH, s}, 3.6€7 (1H,



15 Preparation Exanple 9 Injection (1)

(2-([ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepin-3-y|]nethy|}-1,3-thiazol-5-y|)acetic
acid 20 10 ng (2) Inositol 100 ng (3) Benzyl ho
20 ng One anpule 130 my (1), (2) and (3) are diss 3$V§Hmermum
in distilled water for 25 injecijon so that the total
volume is 2 m and then filled 5 Decenber 2006 342

into an anpule. Al steps are perforned under sterile
condition. Preparation Exanple 10 5 Injection (1)
(2-{f(3RB5I)=-7- &Rl or 6-5! (BB- di'nethorkyphenyd,) J = 6.0 Hz),
neopent yl - 2- oxo- 1, 2, 3, 5-t et rahydro- 4, | - benzoxazepi n- 3-

J1] bt il 4o s A az6f S )acecre abta 40 g ()

I nositol 100 %3) Benz aIcohoI gg
anpuP et 130 iy @i) 6( ) Jafe d?s%%lw 85 o1 (2, m,

dIStheéfs ”Lﬁn f or %eﬁj ctlgn %o gg he tOt%lﬂﬁ|(1Hr a, 7

vol u and—t 711 d

St eps fggsggﬂto%ngq Vpggnﬂsterlle 15 condltlon

10

15

20

Example 166
- (4-{[(3R,55})-7-chloro-5-(2, 3-dimethoxyphenyl)-1-{3-

hydroxy-2,2-dimethylpropyl) -2-oxo-1,2,3, 5~tetrahydro-4, 1~

benzoxazepin-3-ylimethyl}-1,3-thiazol-5-yi})propionic acid
O~cu,
_CH,
O
Ci O Q

XTI I OH
N —
H,C o NQ\\/S
HC
HO

Acceording to a similar manner to that of Example 88,
the title compound was obtained.
'H-NMR (CDC1,) &: 0.63 {3H, s), 1.04 (3H, s), 2.66 (2H,

t, J = 7.5 Hez}, 3.10-3.40 (&H, m), 3.61 (3H, s), 3.886 (1lH,

8
I
1

12.0 Hz), 3.88 (3H, s), 4.38-4.46 (2H, m), 6.17 (LH,
s), 6.53 (1H, d, J = 2.4 Hz), 6.90-7.00 (2H, wm), 7.13 (1H,

t, J=7.8 Hz), 7.26-7.38 (2H, m), 8.52 {1iH, s).

Example 1867



Preparati on Exanple 11 Injection (1)

3-(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1 20
(3- hydr oxy- 2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]acetyl}phenyl ) propionic acid
10 my (2) Inositol 100 mg (3) Benzyl al cohol 2

25 One anpul e 130 ny 5 December 2006 343 (1), (%ﬂ%ﬁa"berm%
(3) are dissolved in distilled watger for injection so
that the total volune is 2 m and then filled into an
anpule. Al steps are performed under sterile

condition. 5 Preparation Exanple 12 |Injection (1)

(5-(3- {f[Z(SR 58)557) —c?hICéanl@rg—%ﬂ %%Wﬁ@%ypﬁ@mﬁ)) - (3=

(2, 2-dinmeth ropyl%r -oxo0-1, 2, 3,5-tetrahydro-4,1 10
benzsyaf%y nﬁl 32D ﬁ@/P}foﬂylZ‘ 4.2 sxadilazof - Wﬁﬁémdéﬁcfh 1=

|c cid 10 .nosi t o] Benz al coho
enéﬂéaé%%ﬂ-? {3095 05 (1) (Arata (8] Bgols acid

dlssolved in distilled water for |nject|on so t hat
the total mglkung:is 2 m and then filled

OH

5 According to a similar manner to that of Example 115,

the title compound was obtained.
“H-NMR (CDCl,) &: 0.65 (3K, s), 1.04 (3H, s}, 1.95-

2,10 (2H, m}, 2.43 (1H, t, T = 7.2 Hz), 2.97 (24, t, J =
7.2 Hz), 3.14 (1H, d, J = 12.0 Hz}), 3.41 (1H, d, J = 14.1

10 Hz}, 3.55 (1H, dd, J = 4.8, 18.3 Hz), 3.61 (3H, s), 3.63
(1H, 4, J = 12.0 Hz), 3.8% (3H, s), 3.95 (1H, dd, T = 8.4,
18.3 Hz), 4.48 (1H, d, J = 14.1 Hz), 4.58 {(1H, dd, J = 4.8,
5.4 Hzjy, 6.17 (1H, s), €.62 (1H, s), 6.95-7.00 {(1H, m),
7.13-7.21 {(2H, m), 7.36-7.42 {(2H, m), 7.70 (iH, s).

15
Example 168
—-(5-{[{3R,58)-7-chlcro-5-{2, 3-dimethylphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl) -2-oxo~1,2,3, 5~tetrahydro-4, 1-

benzoxazepin-3-yllacetyl}l-Z-thienyl)propionic acid



10

15

into an anpule. Al steps are perforned under sterile
condi tion. 20 Experinental Exanple 1 Squal ene synthase
inhibitory activity Measuring nethod Squal ene
synthase inhibitory activity was nmeasured using an
enzyme sol ution obtained according to the 25 fol |l ow n
preparation method. 5 Decenber 2006 344 That is,§¥#?é%tmr2006
enzyme solution (protein 0.8 g) psepared according to
the follow ng preparation nethod was added to a
solution (total ampbunt 50 |) containing 5 M[1-3H]
farnesyl pyrophosphate (specific activity 25

pC /nole), 1nmVy5 NADPH (reduced-type nicotinam de
adeni ne di eofti:de phosphate), 5mM MyCl2, 6miv

gl ut at hi ot 00yM, pot assi um phosphate buffer (pH?7.4)
and a test.gfugC(added as an aqueous solution or a

pNQYCt he reaction by adgdition of 10 150 pl
nmitked solution, 50 | of
i um hydroxi de sol ution

- m net:Ranols
HAF ~# 50 of
wer e ad@gd. hew, 50 of the chloroformlayer (I|ower

chl or of

Iayer)H i ning the reaction product whose nain
conmponent / was squal ene was mxed with 3 m of a
t ol uen8based liquid 15 scintillator and its

radi oactivity was neasured with a |iquid

scintillatdQrgeynters Sokal ene-syat-hasecithidd EQ6¥p1e 119,
activity was expressed as
the title compound was obtalned.
'H-NMR (CDCls) &: 0.64 (3H, s), 1.04 (3H, s), 2.75 (2H,
t, J = 7.2 Hz), 3.09-3.21 (3H, m), 3.27 (1H, dd, J = 4.5,
16.5 Hz), 2.40 (1H, d, J = 14.4 Hz), 2.58-3.74 {(2H, m},
3.61 (3H, s), 3.89 (3H, s), 4.47 (1H, d, J = 14.4 Hz), 4.58
(1H, dd, J = 4.5, 8.4 Hz), 6.18 (1lH, s}, 6.62 (1H, s), 6.89

(1H, d, J = 3.6 Hz), 6.98 (1H, dd, J = 3., 7.2 Hz), 7.10-

7.21 {Z2H, m), 7.35-7.42 (Z2H, m), 7.63 (1H, d, J = 3.6 Hz).

The agent for preventing or treating hyperlipemia of
the present inventicn can be produced, for example, by the
following formulations.

In the following formulations, ingredients {additives)
other than the active ingredient may be products listed in
Japanese Pharmacopceia, Japanese Pharmaceutical Codex or

Japanese Pharmacsutical Excipients.



i

the concentration of a test drug required to inhibit
50% of radioactivity incorporated into the chloroform
| ayer (1C50, 20 nolar concentration (M). Al
conmpounds descri bed i n Exanpl es exhi bited potent

squal ene synthesis inhibitory activity having I ;

of 1 pMor lower. Preparation of a human enzyne %ecemberzo%
solution 25 Human |iver cancer c&l Hep& (about

1x10' cel l's) 5 Decenber 2006 345 obtained by culturing
i n Dul becco's nodified Eagl e nedium containing 10%
bovine fetal serum (37C in the presence of 5%02) was
susp8hded Fh 0 femgfcah i ce-cool ed buffer [100nmM

pot assi um phosphate buffer (pH7.4), 30nM 5

ni cotfham de, 2.5nmM MyCl2], disrupted by sonication

(30 cond tw_ce) .and then centrifuged at 10000

f or ég? ?r?_nﬁct QSR’(S%E)_7_?E]60?%_SU7 @i’ﬁé%ﬁ%ér%%%@n ny\%éé)l(_%—
further rj f 1 0 for,9 '

(10 e e iR Bl e aaedea T 4w by
100mM. pot assi um L0 @Eﬁé@l‘?ﬁ e buf fer ,CpH/s 4); X%‘E%ttil%eﬁcid
centrifuged at 1056/0 x g for 90 mnutes (4C). The
precipitate was suspended in an ice-¢gahed 100mM

pot assi um phosphate buffer (pH7.4) (protein

conceni rajdtoissabout 4 ng/ ml). This suspensi on was

used as an enzyne solution. 15 As seen fromthe above
resul s, Mtdcompedndnef cé¢ hiesl qereesent 70 nwent i on has
superi or squal ene synthase inhibitory activity.

| ndustr i M arApplurcabiekiceye 10 mg

10 One capsule 180 mg

{1y, (2} and (3) and 1/2 of (4) are mixed and then
granulated. Theretc is added the remainder of (4) and the

whole is encapsulated into a gelatin capsule.

15 Preparaticn Example Z

20

25

Capsule
(L) (2-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-

neopentyl-Z-oxo-1,2,3,5-tetrahvdro-4, l-benzoxazepin-3-

vllmethyl}-1,3-thiazol-5-yl)acetic acid 10 mg
(2) Lactose 90 mg
(3) Microcrystalline cellulcse 70 mg
{(3) Magnesium stearate 16 mg
One capsule 180 mg

(1), (2 and (3) and 1/2 of {(4) are mixed and then

granulated. Thereto is added the remainder of (4} and the



20 Since the conpound of the present invention has
squal ene synthase inhibitory activity, cholestero

| owering activity and triglyceride |lowering activity
and has high selectivity for transition to a target
organ and a wide safety margin, it is useful as
agent for preventing or 25 treating hyperlipem a
lipid lowering agent and is also 5;Decenber 2006 346
useful for preventing or treating arteriosclerosis. 5
Decenber 2006 347 CLAIMS 1. A conpound represented

by the formula [1]: T B 0 X]a X b~X~X3,-Y R 0 5

wher i, d NG A,280s0i 08B £ACH J @Rnasent caps@pdional Iy
substituted benzene ring, ring Crepresents an
optionally further substituted aromatic ring, Rl
represents a |lower alkyl group optionally substituted

W t h Berepticanal Eyamsubsiitut ed hydroxyl group, X1
represents a bond or 10 optionally substituted | ower

al kyleEesuéln represents a bond or optionally
substituted | ower al kylene, X2 represents a bond, -0-

or -S$1) X3 rleprigsants) a7 bontbor-%an 2, Gptiiorahbyyphenyl) ~1-

substituted dival ent hydrocarbon group, and Y
(3-hydroxy-2, 2-dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahydro-

Sa eggnﬁerOOﬁ

4,l-benzoxazepin-3-yl]acetyl}phenyl}propicnic acid

10 mg
{2) Lactose 90 mg
10 {3) Microcrystalline cellulose 70 mg
{4) Magnesium stearate 10 mg
One capsule 180 mg

(1), (2) and (3) and 1/2 of (4) are mixed and then
granulated. Theretc is added the remainder of (4) and the

15 whole is encapsulated into a gelatin capsule.

Freparation Example 4

Capsule

(1) (5-(3-{[{3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
20 (2, 2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllmethyl}-1, 2, 4-oxadiazol-5-yl)pentancic

acid 10 mg
(2} Lactose 90 mg
{3) Micreocrystalline cellulose 70 mg

25 (4) Magnesium stearate 10 mg



represents an optionally esterified or am dated
carboxyl 15 group, or a salt thereof. 2. The conpound
according to claim1, wherein XInis a bond and Y is
an optionally esterified carboxyl group. 3. The
conpound according to claim1, whereinring Ais 5
Deggnber 2006 348 benzene ring substituteg mﬁthsa)mfnﬁwr2006
hal ogen aton(s). 4. The conpoundy;agcording to claim1l,
wherein ring Bis a benzene ring substituted with

| ower al koxy group(s). 5. The conpound according to

claiml1, whereinring Cis 5 an optionally further

substi t ut@d: nepeoyel i ¢ aromatic  heterdecyeiic ring. 6.

The conpound according to claiml, whereinring Cis

an optionally fur ehér (substd tuttedtbhéhzemes mingd ZndTheen
conpound according to claiml, whereinring Cis 10

an oftfonedsE f urPhertsubstiddscedhar onmt irelati 1§ RAVI agd the
no hydrogen atomthat may be deprotonated. 8. The

conpBURtE att GrdrRgUL Bt ¢ alithol 2 wWRéfrkih SaRFYE-C1 3

5alkylene. 9. The conpound according to claim1,

wherein X2 is a 15 bond. 10. The conpound accordi ng
tochaim1, wherein X3 is O _, alkylene. 11. The
conmpound accor di ng o claim 1, wherein the formula
[I] bspihe formula [Ia]: 5 Decenmber 2006

(1) (Z-{[(3R,55)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

10 benzoxazepin-3-ylimethyl}-1,3~-thiazol-5-yl}lacetic acid
1¢ mg
{Z) Lactose 35 mg
{(3) Corn starch 150 my
{£) Microcrystalline cellulose 30 myg
15 (5) Magnesium stearate 5 mg
One tablet 230 mg

(1), 2y, (3), 2/3 of {4) and 1/2 of (%) are mixed and
then granulated. To the granule added are the remainders
of (4} and {(5) and the mixture is compressed into a tablet.

20
FPreparation Example ©
Tablet
(1} (2-{[(3R,58)-7-chlore-5-(2, 3-dimethoxyphenyl)-1-
necopentyl-Z-oxeo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-3-

25 yllmethyl}~1,2-thiazol-5-yl)acetic acid 10 mg



349 13 0 Xa Al 2 NX¥A 3,-y R 0 wherein respective
synbols are as defined in claiml. 12.

3-(2-{3-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1 -
(3- hydr oxy- 2, 2-di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydr
o- 5

4, 1- benzoxazepi n-3-yl ] propyl }-1, 3-t hi azol - 5- yI)p?&BFSﬂmermxm
ic acid,

3-(2-{2-[ (3R 5S)-7-chl oro- 5- (2 3-Hi et hoxyphenyl ) - 1-
(2, 2-dinethylpropyl)-2-oxo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl]ethyl }-1, 3- thiazol 4- yI)propionic
aci d, »,on .arsakt thereof. 10 13.

3-(2-{[ (3R 5S)-7-chloro-5-(2, 3- dlnethoxyphenyl)-l-(B-

hydro&M 202ndisggthyl propyl ) - 2- oxo-1, 2, 3, 5-tegf¢ alydro- 4

benéq&azmb@oarybwﬂhyé Jeel,13ri@sazol - 5-yl ) propipni ¢
acl

2- (2-fH)( BRybSk4dmcht @ 0xthe (2, 3- di met hoxyphehyilg - 1-1 sob
utyl - 2-

©xo0-1, 2, 3, 5-t ebnahyasio=td, 1- benzoxazepi n- 3- y3jthetchyl } -1

, 3- 15 oxazol -5-yl)acetic acid, or a salt thereof. 14.

5- (3-{[ (3R15S) 47} chl®r.o-H-F 2£3- ane@ﬁokﬁbh@hyM% laxe mixed and
(2, 2-di net hyl propyl ) -2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
benzdﬁ@@epkﬁn81§t?®etHyiﬁi@ zran@%adagé%m %ﬂwﬂ¥§%ﬁﬁ§ﬁénder5
ic 5 Decenber 2006 350 acid,

5- (39 (3R, BBY.- 75 bt g5 (EX3UgPNEF heRYDFRRAY) Lte3a tablet.
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1-

10 Preparation Example 7
Tablet
(1) 3-(4-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(3-hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yl]lacetyl}phenyl)propionic acid

15 10 mg
{2) Lactose 35 mg
(3) Corn starch 150 mg
(4) Microcrystalline cellulose 30 mg
{5) Magnesium stearate 5 mg
20 One tablet 230 mg’
(1), 2y, (3), 2/3 of {4} and 1/2 of (5) are mixed and

then granulated. To the granule added are the remainders

of (4) and (%) and the mixture is compressed into a tablet.

25 Preparation Example 8



10

20

benzoxazepi n-3-yl ] nmet hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano
ic acid,

5-(3-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7 5
chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]nethyl}-1, 2, 4-oxadi azol -_§:

yi )pentanoic acid, or a salt thereof. 15. A prod§3§m8?mer2006
t he conpound according to claim-s; 16. A nedicine
conprising the conpound according to claim 10 1 or a
prodrug thereof. 17. A nedicine conprising a

conbi nation of the conpound according to claiml or a
prodraigl¢ther eof and a chol esterol |owering agent. 18.
The nmedi cine according to claim16 or 17, which is a

15 sdual Enel Syirt(R8seSi nhi diltcor- 5192, Theimediceivpeenyl) -1~
according to claim16 or 17, which is a triglyceride

| owet £ ng~ageritiy L2ocrThe wEdicci'né - dcé ok ¢ 1 o octlalm 16

or 17, which is a lipid Iomerin% agent. 20 21. The ,
medi BFHEPHEEBHAT AgY o etH A 18 “of ~1 7wt T Ty tapentancic
agent for preventing or treating hyperlipema. 22. The
nedi%?ﬁ% according to claim16 or 17,{Qﬁﬁ%h is a high
densk?y 1inoprotein-chol esterol |evel,elevating agent.

i

23. process for preparing a conpound represented by
t he (2P fdormulia . [.l']: 5 Decenber 200615§§&13 TB
{4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
Cne tablet 230 mg
(1y, (23, (3), 2/3 of {4y and 1/2 of (5) are mixed and
then granulated. To the granule added are the remainders
cf (4) and (5) and the mixture is compressed into a tabklet.
15 Preparation Example 9
Injection
(1) (2-{[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-({3-
hydroxy-2, Z-dimethylpropyl)-2Z-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1, 3-thiazol-3-yl)acetic acid
10 mg
(2} Inositoel 100 mg
{3) Benzyl alcohol 20 mg
One ampule 130 mg
(1), (27 and (3} are disscolved in distilled water for

injection so that the total veolume is 2 ml and then filled



0 Xla Al ¢ 2 N XIbAX3,-Y R O whereinring C
represents an optionally further substituted aronmatic
het erocyclic ring and other synbols are as defined in
claiml, or a salt thereof, which 5 conprises reacting

a conmpound represented by the formula: 3 0 ,a A N
Ri 0 wherein Z1 represents a functional group inééﬁvgﬁmermxm
in an aromatic heterocyclic ring %%rning reacti on and
other synbols are as defined in t iml, or a salt
thereof, with 10 a conpound represented by the

formul a: 5 Decenber 2006 352 Z ~X b-X~x3~-Y wherein

Z2 represent amguigHPtAPfaAtngs%&e' BYQlYeded Nu@iler sterile
aromati ¢ heterocyclic ring formng reaction and ot her
symbol s, ane.as defined in claim1, or a salt thereof.

5 24. A nethod of inhibiting squal ene synthase in a
manmal ,  which conprises adm nistering an effective
anmount of the conpound according to claiml or a

pr odru@phhereef beamsi4 10mmmal .

5 Injection
(1) {2-{[(3R,58)~7~chloro-5-{2, 3-dimethoxyphenyl)-1-

necpentyl-2-oxo-1,2, 3,5-tetrahydro-4, 1~-benzoxazepin-3-

yllmethyl}-~1,3~thiazol-5-yl)acetic acid 10 mg
(2) Incsitol 100 mqg

10 {3) Benzyl alcohol 20 mg
One ampule 130 mg

{1y, (2) and (3) are dissolved in distilled water for
injection so that the total volume is 2 ml and then filled
into an ampule. All steps are performed under sterile

15 condition.

Preparation Example il

injection

(1) 3-(4-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl}-1-
20 (3-hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yllacetyl}lphenyl)propionic acid

10 mg
(2) Inositol 100 mg
{3) Benzyl alcohol 20 mg

25 One ampule 130 mg
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15

20

25

25. A nethod of lowering triolyceride level in a
mamal , 10 which conprises adm nistering an effective
anmount of the conpound according to claiml1l or a
prodrug thereof to said mammual. 26. A nethod of
lowering lipid level in a manmml, which conpris

adm ni stering an effective anount of the conpoungst)fﬁmberzoo6
according to claim1 or a prodrugy4hereof to said

mammal . 27. A nethod of preventing or treating
hyperlipema in a manmal, which conprises

adm ni stering an effective anount of the conpound

accordi ng'itio cdEai and 0F) sy odseglvheér sofdidtg ldaddwater for
manmal . 20 28. A nmethod of el evating high density

| i poptbt@iimn ehoreat etivt el vicauss madmalm L whidchhen filled
conprises admnistering an effective anount of the
conpotirtl A é8PHiLRg 46! cidEiRh £r6r PAL protibg Csér of  t o°
said mammal . 29. Use of the compound according to

cl ai A5 %2 *prodrug 5 Decenber 2006 353 for

manuf acture of a squal ene synthase inhibitor. 30. Use

of the conpound according to claim1l or a prodrug

t herge r_.man f atriglyceride | owering
agenifgp%ﬁétlggegggﬁéﬁ%e%%npound according to claim1

or arpfadriyg S thereof for manufacture of a lipid

| onering agent. 32. Use of the conpound according to

clai ml @- @-predrugs) thengoefr-for ppaud aet i oheanl) -1-
agent for preventing or treating hyperlipema. 33.

Use of, 1-hereorpounse-aricar-di:ng 1t a, ¢l attatlrarydacpr o ug

penzoxazepin-3-yl]lmethyli-1,2, 4-oxadiazol~5-yl}pentancic
acid 1C¢ mg
(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg
One ampule 130 mg

(1), {(2) and (3) are dissolved in distilled water for
injection so that the total wvclume is 2 ml and then filled
inte an ampule. All steps are perfcocrmed under sterile

condition.

Experimental Example 1

Squalene synthase inhibitory activity

Measuring method

Squalene synthase inhibitcory activity was measured
using an enzyme solution obtained according to the

following preparation method.



10 thereof for manufacture of a high density
| i poprotein- cholesterol |evel elevating agent.

5 December 2006
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That 1s, an enzyme solution {protein 0.8 pg) prepared
according to the fellowing preparation method was added to
a solution (total amcunt 50 pl) containing 5 pM [1-3H]
farnesyl pyrophosphate {specific activity 25 pCi/mole}, 1mM
NADPH (reduced-type nicotinamide adenine dinucleotide
phosphate), BmM MgCl,, 6mM glutathiocne, 100mM potassium
phosphate buffer (pH7.4) and a test drug (added as an
agueous sclution or a DMSC scluticn) and reacted at 37°C
for 4% minutes. After stopping the reaction by addition of
150 pl of chloroform/methanol {1:2) mixed solution, 50 pl
of chloroform and 50 pl of a 3N sodium hydroxide scluticn
ware added. Then, 50 pl of the chloroform layer (lower
layer) containing the reaction product whose main component
was squalene was mixed with 3 ml of a toluene—-based liquid
scintillator and its radiocactivity was measured with a
liguid scintillation counter.

Squalene synthase inhibitory activity was expressed as
the concentration of a test drug reguired to inhibit 50% of
radicactivity incorporated into the chlorcform layer {ICsq,
molar concentration (M)). All compounds described in
Examples exhibited potent squalene synthesis inhibitory

activity having ICs; of 1 pM or jower.

Preparation of a human enzyme soluticn

Human liver cancer cell HepG:z (about 1x10°cells)



10

15

20

25

5 December 2006
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obtained by culturing in Dulbecco’s modified Eagle medium
containing 10% bovine fetal serum (37°C in the presence of
5%C0;z) was suspended in 10 ml of an ice-cocled buffer
{100mM potassium phosphate buffer (pH7.4), 30mM
nicotinamide, 2.5mM MgCl;], disrupted by sonication (30
seconds, twice) and then centrifuged at 10000 x g for 20
minutes {4°C). The resulting supernatant was further
centrifuged at 105000 x g for 90 minutes (4°C). The
precipitate was suspended in an ice-cooled 100mM potassium
phosphate buffer {(pH7.4) and then centrifuged at 105000 x g
for 90 minutes {4°C). The precipitate was suspended in an
ice-cooled 100mM potassium phosphate buffer (pH7.4)
{(protein concentration about 4 mg/ml). This suspensicn was
used as an enzyme solution.

As seen from the above results, the compound cf the
present invention has superior squalene synthase inhibkitory

activity.

Incustrial Applicability

Since the compound ¢f the present inventicon has
squalene synthase inhibitory activity, cholesterol lowering
activity and triglyceride lowering activity and has high
selectivity for transition to a target organ and a wide
safety margin, 1t is useful as an agent for preventing or

treating hyperlipemia as a lipid lowering agent and is also



5 December 2006

3de

useful for preventing or treating artericsclerosis.
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CLATMS

1. A compound represented by the formula (1]:

0 XIa
/(@ KoY
N XN
R1 0

5 wherein ring A and ring B each represent an optionally
substituted benzene ring, ring C represents an cptionally
further substituted aromatic ring, R' represents a lower
alkyl group optionally substituted with an optionally
substituted hydroxyl group, X'® represents a bond or

10 optionally substituted lowsr alkylene, x1P represents a
bond or opticnally substituted lower alkylene, X2
represents a bond, -0- or -5-, ¥’ represents a bond or an
optionally substituted divalent hydrocarbon group, and Y
represents an optionally esterified or amidated carboxyl

15 group, or a salt thereof.

Z. The compound according to c¢laim 1, wherein X* is a
bond and ¥ is an optionally esterified carboxyl group.

3. The compound according to claim 1, wherein ring A is a



10
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benzene ring substituted with halogen atom(s).

4, The

compound according to claim 1,

wherein

5 December 2006

ring B is a

benzene ring substituted with lower alkoxy group(s).

5. The

compound according tc claim 1,

wherein

ring C is

an optionally further substituted monocyclic aromatic

heterocyclic ring.

G. The

compound according to claim 1,

wherein

an optionally further substituted benzene ring.

7. The

compound according te claim 1,

wherein

an optionally further substituted aromatic ring

hydrogen

8. The

alkylene.

g, The

bond.

10. The

alkylene.

11. The

[T]

is the formula

atom that may ke deprotonated.

compound according te claim 1,

compound according to claim 1,

compound according to claim 1,

compound according to claim 1,

[Ta]l:

wherein

wherein

wherein

wherein

ring C is

ring C

having

Xla is Cio3

%2 is a

X3 is C]_fq

the formula
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0 “”\Xla
/\2 @ KoY
IT' X1b \X3/
R1 0

wherein respective symbols are as defined in claim 1.
12. 3-(2-{3~[{3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)}-1-
(3-hydroxy-2, 2-dimethylprepyl)-2-oxo-1,2, 3, 5-tetrahydro-

5 4,l~benzoxazepin-3-yllpropyll-1,3-thiazol-5-yl)propionic
acid, 3-(2-{2-[(3R,58}-7-chloro-5-(2,3-dimethoxyphenyl)--1-
(2,2~dimethylpropyl)-2-oxo-1,2, 3, 5~tetrahydro-4, 1-
benzoxazepin-3-yllethyl}l-1, 3-thiazol-4-yl)propionic acid,
or a salt thereof.

10 13. 3H2~{f(3R,58)~7~-chloro-5-{(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3,5-tetrahydro-4, 1-
benzoxazepin-3-yilmethyl}-1, 3-oxazol-5-yl)propionic acid,

242-{{(3R,58)-7-chlorc-5- (2, 3-dimethoxyphenyl)-1l-isobutyl-2~
oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1,3-
i5 oxazol-5-yl)acetic acid, or a salt thereof.
14. 5-(3-{[{(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-
(2,2~dimethylpropyl}-2-oxc-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5~yl)pentanocic
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acid, 5-(3-{{(3R,58)-7T-chloro~5-1{2,3-dimethoxyphenyl)-1-{3-
hydroxy-2, 2-dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yil]lmethyl}-1,2, 4-oxadliarol-5-yl)pentanoic
acid, 5-{(3-{[(3R,53)-1-{3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-{2, 3-dimethoxyphenyl) -2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin-3-yllmethyl}-1,2,4-coxadiazol-5-
yllpentanoic acid, or a salt thereof.

15. A prodrug of the compound according to claim 1.

14. A medicine comprising the compcound according to claim
1 or a prodrug therecf.

17. A medicine comprising a combination of the compound
according toc claim 1 or a prodrug thereof and a cholestercl
lowering agent.

18. The medicine according to c¢laim 16 or 17, which is &
sgqualane synthase inhibkitor.

19. 'The madicine according to claim 16 or 17, which is a
triglyceride lowering agent.

20. The medicine according to claim 16 or 17, which is a
lipid lowering agent.

21. The medicine according to claim 16 or 17, which is an
agent for preventing or treating hyperlipemia.

22. The medicine according to claim 16 or 17, which is a
high density lipoprotein-chclestercl level elevating agent.
23. A process for preparing a compound represented by the

formula [I7]:
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O XIa
42/@ oY
I\[l X1b/ \XS/
R1 0

wherein ring Cf represents an optiocnally further
substituted aromatic heterccyclic ring and cther symbols
are as defined in c<¢laim 1, or a salt therecf, which

5 comprises reacting a compound represented by the formula:

0 1a
X\Z1

N

|
R1 0

wherein Z' represents a functional group invelved in an
aromatic heterocyclic ring forming reaction and other
symbcls are as defined in claim 1, or a salt therecf, with

10 & compound represented by the formula:
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ZQ\XI b/xz\xg/Y

wherein z° represents a functional group involved in an
arcmatic heterocyclic ring forming reacticn and other
symbols are as defined in claim 1, or a salt therecof.

24. A method cf inhibiting squalene synthase in a mammal,
which comprises administering an effective amcunt of the
compound according to claim 1 or a prodrug thereof to said
mammal.

25. A methoed of lowering triglyceride level in a mammal,
which comprises administering an effective amount c¢f the
compound according to claim 1 or a prodrug thereof to said
mammal .

26. A method of lowering lipid level in a mammal, which
comprises administering an effective amount of the compound
according to claim 1 or a prodrug thereof to said mammal.
27. A method of preventing or treating hyperlipemia in a
mammal, which comprises administering an effective amount
of the compound according to claim 1 or a prodrug thereof
to said mammal.

28. A method c¢f elevating high density lipoprotein-
cholestercl level in a mammal, which comprises
administering an effective amount of the compound according
to claim 1 cr a prodrug thereof to said mammal.

29. Use of the compound according to claim 1 or a prodrug
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for manufacture of a squalene synthase inhibitor.

30. Use of the compound according to claim 1 or a prodrug
thereof for manufacture cf a triglyceride lowering agent.
31. Use of the compound according to claim 1 or a prodrug
thersof for manufacture cof a lipid lowering agent.

32. Use of the compound according to claim 1 or a predrug
thereof for manufacture of an agent for preventing or
treating hyperlipemia.

33. Use o0f the compound according to claim 1 or & prodrug
thereetf for manufacture of a high density lipoprotein-

cholesterol level elevating agent.



