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The present invention relates to a novel benzoxazepine——

5 compound havi ng squal ene synt hase i nhi bitor
activity, cholesterol lowering activity amﬂmmmwmwwumm
triglyceride lowering activity, which is

preventing or treating hyperlipema and the [ {1kess* 10
Background Art Abnormal increasa of the concentration
of blood serum Ilipids is called hyperlipidema or
hyperlipem a. Blood serumlipids include cholestero
(chol esterol ester, free cholesterol), phospholipid
(1 eci t hin, sphi ngonyePENZGRHBHE SOMPREND
triglyceride (neutral lipid), free fatty acid, other
sterols and the Iike, and specifically, the increase

of hol est er ql. d triglyceride is a clinical issue
(wﬁmﬂﬂ%ﬁé@@m ES No. 19 hyperlipem a, Haruo

Nakamur a .ed. i shed.on Cctober 10, 1991 .
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Chol &8s W ATRE 28Fe GHLSBROk+ (T O EXYIR\Bri Gt S RS8Gg
in US. P. 4,027,009) and drugs that inhibit acyl

coengyts A yGhahesh ef Oluse@uht Eapshes s inOCHT) ¢ 28 i
suppress intestinal absorption of cholesterol, such as
*QQUXErlipenmia and the like.

Background Art

Abnormal increase of the concentration of blood serum
lipids is called hyperlipidemia  or hyperlipemia. Blood
serum lipids include cholesterol (cholesterol ester, free
cholesterol), phospholipid (lecithin, sphingomyelin and the
like), triglyceride (neutral lipid), free fatty acid, other
sterols and the 1like, and specifically, the increase of
cholesterol and triglyceride is a clinical issue (COMMON
DISEASE SERIES No.19 hyperlipemié, Haruo Nakamura ed.,
published on October 10, 1991, by Nankodo).

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 coenzyﬁe A cholesterol acyltransferase (ACAT)

and suppress intestinal absorption of cholesterol, such as
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2 Mlinamde. In 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

3- hydroxy- 3-net hyl gl utaryl coenzyne A ( HMG CoA)

reduct ase, are used as nedi canents. Furthernore, as
triglyceride | owering agents, fibric acid derivatives
such as clofibrate (British Patent No. 860303),
fenofibrate (German Patent No. 2250327) and the 10

| i keMat enamietk -as Inedfedapert.s . drQyst hbabt fieppdessd chagesterol
conpounds having inhibitory effect on blosynthe5|s of
chor B&PRYRINGHL S/ nKHBR t #hglOSfalté e ( §ifﬁ<f¥%9§@ dpeV-S

di scl osed in non-Patent Publications  such as Journa

of Medf et mats @ér‘r{“gf‘?*&at%s‘sﬂl%‘f&f’ssi ne7 - fed: 1874184) and
Ex t =) 9
p. gg% %%géggggbggé r%%SUtlﬁh|a%§na1%% 1£§306§1ch inhibit

o 5 A AR DS, SR

BU| lgié rhse?cp%%’ mgehcérgent{% 53 58 Chem Cal &
Phar maceutical Bulletin, 2002, 20 vol.50, p.59-65;

Jour nal o, Medirgbpal ggeﬁkibﬂycegggg loW&tiftp, agents, fibric
p. 4571- 4580; and Patent Publications such as JP-A

1- 2132868, ddPi Aa?tvidll 088ch JBsA A-od3bB30e JRrAt2sR3F32:nt No.
JP-A 3-20226, JP-A 3-68591, JP-A 3-148288, JP-A

9- 089260 3 ) S ermlf35236e USRrhZA6FR6entUSRo562269827EPand the
0645377, WD 92/ 15579, 25 WD 93/09115, WD 95/021834, WD
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On the other hand, as compounds having inhibitory
effect on biosynthesis of choresterol by inhibiting
squalene synthase are disclosed in non-Patent Publications
such as Journal of Medicinal Chemistry, 1988; vol. 31,
p.1869-1871; Expert Opinion on Therapeutic Patents, 1998,
vol.8, p.521-530; Bioorganic Medicinal Chemistry, 2002,
vol.10, p.385-400; Biocorganic Medicinal Chemistry, 2002,
vol.10, p.401-412; Chemical & Pharmaceutical Bulletin, 2002,
vol.50, p.53-58; Chemical & Pharmaceutical Bulletin, 2002,
vol.50, p.59-65; 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 2-235821, JP-A
3-20226, JP-A 3-68591, JP-A 3-148288, JP-A 9-087260, USP
5135935, USP 5726306, USP 5698691, EP 0645377, WO 92/15579,

WO 93/09115, WO 95/021834, WO 97/10224, WO 2001/98282 and
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3 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 cerebra
infarction. In addition, it is thought that
hypertri gl yceridem a i nduces 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
essemt® ad53708l7i. vi ng or gani 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 lowering agent and a statin conpound

i s coridl@isngecatetintRitiarp hepatic toxicity. On the

ot her hand, squal ene synthase is an enzyne

partici patti A§ VAT ANRIEH Tal OsEAYeF Of Hife concentration of
chol est er ol bi osynthesi s path . This enzyne .

b dh ek Ser Bl LIT A SR IAt Tk T R THEI BEuFERng
farQ%ﬁykuéodgggggggﬁﬂﬂgk%a ggfgig%%ﬂH%h%ggblgﬁgg{sSﬂﬁﬁuding
ci rcunstances; an object o he” present ~ invention is

to pro) 'eggicgcg%?g&@ig@is%fg. Laqsal blacﬁdih"fl?rcgp&?. In

pot ent owering activity such as squal ene

synthage sbRhi BEt L YeiRGldnt kYal CREESLA1AY cLOVEER I FRiuces

activity) and triglyceride lowering activity, and thus

i's dancreatic disorder. When HMG-CoA reductase is inhibited
with a HMG-CoA reductase inhibitor, not only biosynthesis
of cholesterol, but also biosynthesis of other components
essential to living organism such as ubiquinone, dolichol
and heme A are inhibited, resulting in side effects of
concern. In addition, combination use of a triglyceride
lowering agent and a statin compound is contraindicated due
to hepatic toxicity. On the other hand, squalene synthase
is an enzyme participating in an essential stage of the
cholestercol biosynthesis pathway. This enzyme catalyzes
reductive dimerization of two molecules of farnesyl
pyrophosphate to form squalene.

Under such circumstances, an object of the present
invention is to provide a compound which is safer and has
more potent lipid lowering activity such as squalene
synthase inhibitoryﬁactivity (cholesterol lowering

activity) and triglyceride lowering activity, and thus is
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useful as a drug for preventing or treating

hyperlipem a. The present inventors intensively

studied and, as a result, for the first tine,

synt hesi zed 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 has unexpectsedly excel |l ent
pharmaceutical effects such as lipid |owering effect
based on its unique chem cal structure, has high
delivery in transference to a target organ and has a

wi deusafwel yarar girng fw crevesgliingdo1 Ot ieptdogphepeohipdnia.
the present invention. That is, the present invention

rel ates tG'¢ Prepent conpBhed sr épEesehtelly BFudieds erdulas 2
[1]: IBO Xla 2 a,, ¢ Xb--X,,~ X3,'"Y RL QO wherein
ri ngt¥ud ri9%%g tBeebte t ddEs et " Bhedt§bifalil y ~R8NZ0xazepine
substi t ut ed bgnzene rin ing C represents an

opt 1 GBI FRPERETSSIARE AMuCelREPD TR epeving
) | - I i o i
reprosanaual auet. alhyl o oue oplionaldy subslilytad.

b
an optiona itut roxyl  group,

repr@ﬁ%ﬁ“é%ﬂ%oggadhgg &%eﬁﬂ%%kgafglgké%¥¥gdttgﬁ?gm££¥W¥ical

al kyl ene, XI'b represents a bond or optionally

subsd # tdittad sheweks al ¥yl eNeweX2ng effect based on its unique
chemical structure, has high delivery in transference to a
target organ and has a wide safety margin, which resulted
in completion of the present invention.

That 1is, the present invention relates to:

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

O X1a
(@\ SR
w le \\X3/
RO

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

substituted hydroxyl group, X' represents a bond or
ylL g
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represents a bond,
optionally substituted dival ent hydrocarbon group,
and Y 5 represents an optionally esterified or

am dat ed car boxyl
conmpound according to the above (1), wherein XIbis a
bond and Y is an optionally esterified carboxyl group;
(3) the compound according to the above (1), wherein
ring A 10 is a benzene ring substituted wi th hal ogen

an

atonm(s);
wherein ring B

g

0- or -S-, X3 represents a bond or

roup, or a salt thereof; (2) the

(4) the conpound according to the above (1),
is a benzene ring substituted with

| oweopal kedyl ygsobpt $)uted S)owtehre a¢bpponmd ¥4t cordiengnt e a

t he above (1),

wherein ring C is an optionally

f ur t henrd sub@pittigtléﬁlmmt@tmear bee ¥ (aligylene, X’
het erocyclic ring;
abovEeRagsenisepeban
substituted benzene rin (7) .the conpound accordi ng

to tPREHBREY(EyP SE&&#RﬁqwaWﬁéeEF hydrgraghepofgPyyy and Y

further subgtltuted aromatic rin

hydr oGt

| ene;

!

6) the conpound according to the
4ﬁ§*C°ri§San BptheEHgPEYL§ 17 thpgyd or an

 EHat W e Y5 B Sha Lt (B dphg? carboxyl

conp&Hﬂ%ya%gord%ggtfﬁégggfabove (1), wherein Xla is

Cl_3

conpound according to the above

(1)’( Q%%'Eo?ﬁouﬁd ékéyyain 2§o(gﬁg éﬂy% quou@ﬁgreln x™® is

according to

e above (1) mhereln X3 is

al kyd engya GAd) ythe &pmq%aﬁgoégtmﬁ&dt hsrg&wp group;

(1),

wherein the

(3) the compound according to the above (1), wherein ring A

is a benzene ring substituted with halogen atom(s):

(4) the compound according to 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 optionally further substituted monocyclic aromatic

heterocyclic ring:;

(6) the compound according to the above (1), wherein ring C

is an optionally
(7) the compound
is an optionally
no hydrogen atom
(8) the compound
C;-3 alkylene;

(9) the compound

a bond;

further substituted benzene ring;
according to the above (1), wherein ring C
further substituted aromatic ring having
that may be deprotonated;

according to the above (1), wherein x? is

according to the above (1), wherein X% is

(10) the compound according to the above (1), wherein X’ is
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formula [I] is the formula [la]: QIIB Xla AC2 N

X b--X'"" X3,-y 11 0 R 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- hydroxy- 2, 2-di net hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr

o_

4, 1- benzoxazepi n- 3-yl ] propyl }-1, 3¢t hi azol - 5-yl ) propi on

ic acid,

3-(2-{2-[ (3R 5S5)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1 10

(2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzexazepkgidngk] et hyl } -1, 3-t hi azol - 4-yl ) propionic

acid, or a salt thereof; (13)3-{2-{ [ (3R 55

-7- cHﬂdﬁotBe @Qmp@ummrﬁ§QQEQ¢@mEﬁp|yhelabqqp (1), wherein the
hydr oxy- 2, 2- di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4

,1- f@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} hl or o- 5- (2, 3-di net hoxyphenyl ) - 1-i sob
utyl -

oxo-1, 2, 3, 5- ghydr o- 4, 1- benzoxazepi n-3-yl ] nmethyl )-1
, 3- oxazol - acetic acid, or a salt thereof; 7

(14)

5-(3-{] | or o-5- (2, 3-di net hoxyphenyl )-1- (2,
2-di - ¢ -oxoy!B 2 3 5-tetrahydro-4, 1-

N oxadi azol - 5-yl ) pent ano

) ixngw.)&qua(ge%u )-1-(3

wherein respective symbols are as defined in the above (1);
(12)_3—(2—{3—[(3R,SS)—7—chloro—5—(2,3—dimethoxyphenyl)—1—
(3-hydroxy-2,2-dimethylpropyl)-2-oxo-1, 2, 3, 5S-tetrahydro-
4,1-benzoxazepin-3-yl]propyl}-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-yl)ethyl}-1,3-thiazol-4-yl)propionic acid,-
or a salt thereof;
(13)342-{[(3R,SS)—7—chloro—5—(2,3—dimethokyphenyl)—1-(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]methyl}-1, 3-oxazol-5~yl)propionic acid,
242-{[ (3R, 5S)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl}methyl}-1, 3-

oxazol-5-yl)acetic acid, or a salt thereof;
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hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1-

benzoxazepi n-3-yl ] nmet hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano
ic acid,

5-(3-{[ (3R, 55)-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-t et rahydr
0- 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

nmedi dilAe tohPri Si3Rg SEhe7 conpawnd-42 c o dimef htoxyphenyl) -1-
above (1) or a prodrug thereof; (17) a nedicine

conpr s ngiee dorHpreay bTﬁTﬁXQTHeZeén@tﬁﬁﬁﬁahmyr@céoidlng
to the above (1) or _a prodrug thereof and a

chol BSPEPHI Z9RMESi MY Bt} 18)4rﬁéa%%-éeyl pentanoic

SquarEha AR Sha Bt o i hens 1o

d tot 16 (17
SN 2 e e AR 000 S 5o

accopdi Ng, 10 ﬁ)tll?le('ﬂzg?}/rﬁ% Hy); 9" 2(2}73xad1\'}4&)oqh 51 gl?%éﬁtpérgolc

| ower 1 ng agerit e ‘nedi ¢i he accordin

ab°V§c{éfﬂ54M3—Q¥7bR Sgwufﬂl3L§céﬂo§§ﬁi“2fd¥heEB9YSP&é§E% 7~

or treating hyper i pem a; 5 (22)" the medicin

accogdidgh 19 (he- abﬂa@c{%}ueawilﬁox&l hi3Gh - tét@ahydro—
hi gh density |i poprotein-chol esterol | evel el evati ng

agent ; 1{i3)zcxapeptrSs3- fI0mephepar i gy, £ cerpadbd-5-
represented by the formula [I']:
10 yl)pentanoic acid, or a salt thereof;
(15) a prodrug of the compound according to the above (1):
(16) a mediéine comprising the compound according to the
above (1) or a prodrug thereof;
(17) a medicine comprising a combinétion of the compound
15 according to the above (1) or a prodrug thereof and a
cholesterol lowering agent;
(18) the medicine according to the above (16) or (17),
which is a squalene 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 £or preventing or treating hyperlipemia:;

- 25 (22) the medicine according to the above (16) or (17),
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oXla Al ¢ 2\ NXI b--X,,X3--Y TZr1l 0O 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 conpound represented by the
formula: ELIIJBo Xla Al Z NR.. ' o 10 wherein
Z' represents a functional groug involved in an 9
aromatic heterocyclic ring form ng reaction and ot her
synbols are as defined in the above (1), or a salt
thereof, wth a conpound represented by the fornula:
2 2 wHAcKX ildha- Xigh3densidywhiepepnoZ2in-eprodsenesod level
functional group involved in an

elevating agent;

(23) a process for preparing a compound represented by the

formula [(I']:

0 X1a
I}l X1b \X3/
R1 0

wherein ring C’ represents an optionally 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:

N

N
R‘ 0

wherein 2! represents a functional group involved in an



aromatic heterocyclic ring form ng reaction and ot her
synbols are as defined in the above (1), or a salt
thereof; (24) a nethod of inhibiting squal ene
synthase in a mammal , which conprises adm nistering
an effective anount of the 10 conpound according to
the above (1) or a prodrug thereof to said nmamal;
(25) a nethod of lowering triglgceride level in a
mammal , which conprises adm nistering an effective
amount of the conpound according to the above (1) or
a prodru% thereof to_ 15 said mammal; (26) a nethod of

| owet G |1prat?re<?@fcl1lﬁ 5lﬁanﬁ%4ml%|r8ﬁcte6ww%&ther

adm ni r|n an ctive amount of th

accosrytﬂsbr?g h%s &1y orP e P06 dé?t h‘é? eEbe"’t thereof,
sai 27 net h reventing or
treg%lnggﬂgég %Igénf)reseDE gqﬁﬁéfp boerd mHiconprlses

adm nj steringjan effective amount of the conpound
acchdL\ 189 gyiﬁve (1) or a prodrug thereof to

said na [; a method of elevating high density

| i poprotein 10 chol esterol |evel in a manmal, which

5 CONMMhie$@$Sn 20 HePirsE8RE H 0 m&&ﬁeﬁ51V@r@mumtonbeahsn an
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conpound according to the above (1) or a prodrug

t hereohat bc sl ttb oyl = 293 fitedmial rBecebspaiiid other

according to the above (1) or a 5 prodrug for

mangabeus eaisf a sigfahedeisyitchadevienlil bi tar ;a s@30) thereof;

use of the conpound according to the above (1) or a
(24) a method of inhibiting squalene synthase in a mammal,
which comprises administering an effective amount of the
compound according to. the above (1) or a prodrug thereof to
said 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 method of preventing or treating hyperlipemia in a
mammal, which comprises administering an effective amount
of the compound according to the above (1) or a prodrug

thereof to said mamﬁal;

(28) a method of elevating high density lipoprotein-
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prodrug thereof for manufacture of a triglyceride
| owering agent; (31) use of the conpound according to
the above (1) or a 10 prodrug thereof for nmanufacture
of alipid |owering agent; (32) use of the conpound
according to the above (1) or a prodrug thereof for
manuf acture of an agent for preventing or treating
hyperli pem a; (33) use of the camgpound according to
the above (1) or a 15 prodrug thereof for manufacture
of a high density |ipoprotein-cholesterol |evel
el evating agent; and the |like. O Detailed Explanation
of témolenteniloheThl Substiatweht wiidtheochpptrenal |y
substituted benzene 20 ring" represented by ring A
i ncl adfeinipdleggan #e. ¢f fadtigei aeount Miortihge coppomiheiccording
i odine), an optionally substituted | ower alkyl group
hav.*ﬁg the @b@VEafbbrPrataomroééug thetanf tOetSﬁgﬁj mammal;

rop butyl, tert-butyl etc.),  an gna
subs?%%tn%if OF olnF %ﬂ@&ﬁﬁ?dgFﬁﬁ r?ﬁﬁﬁlﬁ} Foaﬁg?%rﬁdnor a

t t ho
Sput G5 PR A o8 4 el e 3§§ e, b tor:

ni tro;groip @@dtggagb%tphens LLDG. AL A% taﬁ¥ea&o$e° &) or a

preferably 1 to Se Substituents adj acent

SUbSﬁf&ﬂ:%%I %h@ie&he!ﬁﬁr %Qgﬁkhéyl?fg S fTRY tQ@ i%gﬁde lowering
together to forma ring. The substituent of th

optlgﬁghLy 5 substituted | ower al kyl group haV|ng lto

4 carbon atons or the optionally substituted |ower

al ko )gruedpohatvhdGohpl@nd according to the above (1) or a
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 to the above (1) or a

prodrug thereof for manufacture of a high density

lipoprotein-cholesterol level elevating agent; and the like.

Detailed Explanation of the Invention

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

ethoxy, propoxy, isopropoxy, butoxy, tert-butoxy etc.), a
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carbon atons includes hal ogen (e.g. fluorine,
chlorine, bromne, iodine), and 1 to 3 substituents
may be at optional substitutable positions. The ring
Ais preferably 10 a benzene ring substituted with

hal ogen atons, etc., nore preferably a benzene ring
substituted with a chlorine atom The ring Ais
preferably a benzene ring represented by the fornula:
WX 15 wherein Wrepresents a hal ogen atom (e. g.
fluorine, <chlorine,. bromne, iodine) and inter alia,
Wis preferably a chlorine atom The substituent of

t he RYPtarHapr9uBubastitucedrBBRzaRe CYangg" Fhpresehtieday
by ring B includes the same nunber of the 20 sane

gr oufRVas tRose RX@Mfldxived SBovertadhass substitynts. The
f the "opti Iy substituted benzene ring"

CepraUARRd BUPSTITHEIA® PhethPRy B 5HENEP By be taken

b i bstitut.ed w I | k ,
eI ST AN A e SO B,

r ef [ e R by t he la:
Dro LSRR U SR BB 0 HECLAEY ome o

i ndeprNdRt bya 1 PYAIRISRuAEAM 0w 0Ta 1&xGWEFo@b MYl ving 1 to 4
group having 1 to 4 carbon atons (e.g. "nethyl, ethyl,

propdrboaubybmet tndl valed parbysnll @.lgy rpueternaplyhiRaane,

and R2b are both methyl groups.
bromine, iodine), and 1 to 3 substituents may be at
optional substitutable positions. The ring A is preferably
a benzene ring substituted with halogen atoms, etc., more
preferably a benzene ring substituted with a chlorine atom.

The ring A is preferably a benzene ring represented by the

formula:

W

wherein W represents a halogen atom (e.g. fluorine,
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 of the
same 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



O

The aromatic ring of the "optionally further
substituted aromatic ring" represented by ring C

i ncludes 10 an aromatic hydrocarbon ring and an
aromatic heterocyclic ring. The aromatic hydrocarbon
ring includes, for exanple, a benzene ring, a
napht hal ene ring and the like, and C- preferred is a
benzene ring. The aromatic hetegecyclic ring (the
aromatic heterocyclic ring of the "optionally 15
further substituted aromatic heterocyclic ring"
represented by ring C) includes, for exanple, an

ar orgttans , heheér ooyt iadiar i pge fardldiyniangeateheasingpne
(preferably 1 to 4, nore preferably 1 to 2) of 1to 3
ki ndseprgseheedbby theprfomukands) of het eroat ons

sel ected froman oxygen atom a 20 sulfur atom a
nitrogen atom angy the |i ke, as atonms constituting the

ring system g atons). 13 The aromatic

het efo C ring includes 5- to 6 nenbered nonocyclic
ar ong gt erocyclic rings such as furan, thiophene,
pyrrae azol ey, i soxazol e, thiazole, isothiazole,

i m dazoye, pyiQRole, 1,2, 3-oxadiazole, 1,2,4 5

oxadi az¢pl e, 1, 3, 4-oxadi azol e, furazan,

1,2, 3-thiadiazole, 1,2, 4-thiadiazole,

1, 3,4-thiadi azole, 1,2,3-triazole, 1,2,4-triazole,

t et azokben FYrhgh e RWddzicNendOYEAddrliiNea hydrogen atom
pyrazine, triazine and the like; 8- to 12-nenbered

5fused aarewst izl Kyat greGychd€ind NgsosuchaBsorbenzakurang.
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10 i sobenzofuran, benzo[ b]thi ophene, i ndole,
i somatbi e, dtthyii,ngazpie, bend ritdarobeqd pherziexadzeole,
1, 2- benzi soxazol e,

preferably R®® and R?® are both methyl groups.

The aromatic ring of the “optionally further
substituted aromatic ring” represented by ring C includes
an aromatic hydrocarbon ring and an aromatic heterocyclic
ring. The aromatic 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 aromatic heterocyclic ring of the “optionally
further substituted aromatic heterocyclic 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 heterocatoms selected from an oxygen atom, a

sulfur atom, a nitrdgen atom and the like, as atoms

constituting the ring system (ring atoms).
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benzot hi azol e, benzopyrane, 1, 2-benzisothiazole, 1H
benzotri azol e, quinoline, isoquinoline, cinnoline,

qui nazol i ne, qui noxal i ne, phthal azi ne, naphthyri di ne,
15 purine, pteridine, carbazole, a-carboline,
O-carboline, y- carboline, acridine, phenoxazine,
phenot hi azi ne, phenazi ne, r phenoxathii ne,

t hi ant hrene, phenant hridi ne, pharant hrol i ne,

i ndol i zi ne, pyrrolo[1, 2-Db] pyridazine, pyrazolo[1l,5

a] pyridine, imdazo[1, 2-a]pyridine,

i m dazo[ 1, 5-a] pyridine, 20 imdazo[1l, 2-b]pyridazine,
im dazo[12@?—éFpW?Fh¢chQﬂ§rOPYZ}1C ring includes 5- to 6-
triazol o[ 4, 3-a] pyri di ne, . , .

1, 2, BenRgefomepac 8- bl p\AtoaaZ i Reh e berP tfd 1ici kéngs such as
(preferably a heterocycli¢c ring in which the

af or Bt GHédPBE ¢ o -ﬁﬁé%ﬁ

het lic ring is fused with a b i
25 KETETOATALFe PR un PR ERES samd or CUPTPAFEHY 120 4-

er B2 Adhocy' e 28l 8t @ zole

StMD 5§a4ﬂy%o{é ?fgffﬂggggiggggeSTf&fﬁé%ﬂmeqbﬁfESEE%ﬁdiazole,

nmonocyclic arbmati’c

mor &) by of @habhy. 2,1 fetiernogyeli Gqring d n1vhi ebethe o1,

af orenentioned 5- to 6- nenbered nonocyclic aromatic

het er acyclirgabbng, itedisRley PhildahdERZRABaLiNG) Pmidine,
the like. The ring Cis preferably a nonocyclic

ar ormtdazinbet e 0£yild aind BPe Aibenzeneo logmembdéhel fused
like, and inter -~ alia, preferred is a 5-nenbered
nonexealaitd cahetmt ey didicerdoy sl swech iawy benehfasan,

pyrazol e, imdazole, thiazole, 10 oxazole, isoxazole,

erocyclic rings are

101, 2 ,iobeadpbrnie, Hergodboshitpzene dndoilhe ipkindole, 1H-
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indazole, benzimidazole, benzoxazole, 1,2-benzisoxazole,
benzothiazole, benzopyrane, 1,2-benzisothiazole, 1H-
benzotriazole, quinoline, isoquinoline, cinnoline,
quinazoline, quinoxaline, phthalazine, naphthyridine,
purine, pteridine, carbazole, a-carboline, B-carboline, y-
carboline, acridine, phenoxazine, phenothiazine, phenazine,
phenoxathiine, thianthrene, phenanthridine, phenanthroline,
indolizine, pyrrolol[l,2~b]lpyridazine, pyrazolo[1l, 5-
alpyridine, imidazo[l,2-a]pyridine, imidazo[l,5-alpyridine,
imidazo(1l,2-b]lpyridazine, imidazo(l,2-alpyrimidine, 1,2,4-
triazolo([4,3-alpyridine, 1,2,4-triazolo(4,3-b]lpyridazine
and the like (preferably a heterocyclic ring in which the
aforementioned 5- to 6-membered monocyclic aromatic
heterocyclic ring i$ fused with a benzene ring, or a

heterocyclic ring in which the same or different two of the
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Al t hough the ring C may be an aromatic ring having a
hydr ogen atom that nmay be deprotonated or an aromatic
ring having no hydrogen atomthat nay be

deprotonated, an 15 aromatic ring having no hydrogen
atomthat may be deprotonated is preferred. The
aromatic ring having no hydrogen atomthat may be
deprotonat ed i ncludes, in additjigon to an aromatic
ring originally having no hydrogen atomthat may be
deprotonated (e.g. benzene ring, thiazole, 20 oxazol e,
i soxazol e, 1, 2, 4-oxadi azole, 1, 3, 4-oxadi azole etc.),
an aeboetnantdiongdi h- wiv chrmenbededgernatyarhitthatomayic be
deprotonated is substituted (e.g. pyrrole, pyrazole,

i m dhgbrowtcd iowkbaes BT dgerdat Barordferably a
ring-constituting, nitrogen atomis substituted or

whi cheteroirddct 8ing i %BF$aﬁHe)@EPKﬁW¥WFH@“ed 5= to 6-
ring-constitutin nltro en ato 15 The substituepnt,
whi cReTERe S 8‘98?8% Jr%ga &F“attﬁér?“%b RTUHAIY FOPERL? fused
substltute aronatlc r r sented by ring C may
have' ?%c o ?e)rlm@af%%&§ﬁgg$ou optionally

esterifiggq W, I al 1 yl
group or an o%??ondﬁ?ﬁJ g%égé%gt 3&%%&%%%19 F§%§ agld
alkyﬁeﬁﬁﬂﬁﬂ%cﬁ@cgrlﬂ§thykmn%EH¥lr1ﬂ§Qﬂykhe|§Qpé°p¥$d inter
butyl, tert-butyl, phenyl, benzyl etc.), (ii)

phosghay,i @r@@bgre@riﬁﬂé @pbbﬂﬁéké& mBHYyc@hic aromatic

di -substituted with optionally hal ogenated C1_6 al kyl

(e. chetrmtchykliet hitg dudpr apypyrdfbliesopmipykola; bthiydzole,
i sobutyl, n-pentyl, isopentyl, neopentyl hexyl etc.)

10o0r (ﬁxézmlhanoybxaqokﬁk_a alkybxsdEﬂEQiB 3 4-oxadiazole or
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the like.

Although the ring C may be an aromatic ring having a
hydrogen atom that may be deprotonated or an aromatic 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 deprotonated (e.g. benzene ring, thiazole,
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 etc. whose hydrogen atom on the ring-constituting
nitrogen atom is substituted or which is bound to X2

or/and X' via the ring-constituting nitrogen atom).



acet oxymet hyl or pival oyl oxynmethyl, (iii) a sulfonic
acid group, (iv) a sulfonam de group optionally
substituted with an optionally hal ogenated ClL_6 al kyl
group or an optionally 15 hal ogenated C6_10 aryl-Cl_4
al kyl group (e.g. nethyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, benzyl etc.), (v) a hydroxyl group
and a sul fhydryl group, which mayg be optionally
substituted with an optionally hal ogenated C1_3 al kyl
group (e.g. nmethyl, ethyl, propyl etc.), (vi) a 20
car banoyl group, (vii) a phenyl group optionally
substi t utihe wubhtittenth shbshi tbhemorfatig. rhydrokythe
group, chlorine, fluorine, am nosul fonyl group, am no
gr oupeprtgmiadasl Fyrshdstiubgteduied hpomad igl kyhg(rpepresented
%@Inethyl et hyl, propyl etc ?] and optionally
bou tigehE BRBREYY 25 ARCAudgsvid)  sRI8OXYYI FFPURN
am no group_optionally nono- or 16 . di-substituted

Wit Eo%foé‘ﬁﬁlléinﬁﬂ?/mln%\’leéjgé’ﬁé?eﬂ“ ptS‘%WIy h@FB%%”E(‘tequ Ci-6
3‘?&%1%?.‘ Rt - bl e v s cord e
(e 90 5t BbuptON). Sy DeDRY], apogz 1, 904081 ey,

Opt'&ﬂacl—JbMtQQntﬁi‘xéHﬁg, ERAZQXYGEN, A 09T 4 a ﬁHE&%rﬁ YBid
in addition'to nitrogen atons as Ting-conStituting

at ONgrouplePt 28n&1 LY Gldre-aBk N@i - YK i@V Rdth Byptionally
renovi ng one hydrogen atom) fromcyclic am ne such as

pi petdidigeaatpyrcab idivie, (s0gphedime,, E@hyl, n-propyl,

t hi onor phol i ne, pi perazi ne, 4-nethyl pi perazi ne, 4-

10benzidqpirpeyazi mehuth-lphesypbpt per aripentyl, 2i8pdentyl,

15

20

25

neopentyl, hexyl etc.) or C;.; alkanoyloxy-Ci_¢ alkyl such és
acetoxymethyl or pivaloyloxymethyl, (iii) a sulfonic acid
group, (iv) a sulfonamide group optionally substituted with
an optionally halogenated C;_¢ alkyl group or an optionally
halogenated C¢-19 aryl-Ci.4 alkyl group (e.g. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, benzyl etc.), (v) a
hydroxyl group and a sulfhydryl group, which may be
optionally substituted with an optionally halogenated C;_s3
alkyl group (e.g. methyl, ethyl, propyl etc.), (vi) a
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 C;-3 alkyl group (e.g. methyl,
ethyl, propyl etc.)f[and optionally bound to the aromatic

ring via O or S, (viii) an amino group optionally mono- or
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t et rahydr oi soqui noline or phthalimde), (x) a 5- to 6-
menbered aromati c heterocyclic group containing 1 to 4

het eroat ons selected fromN, 0 and S and optionally

bound 15 to the aromatic ring via 0 or S (e.qg.

pyridyl, imdazolyl, indolyl, tetrazolyl etc.), (xi)

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

iodine etc.), (xii) a Cl1_4 alkylegroup (e.g. nethyl,
ethyl, propyl, isopropyl, butyl, tert-butyl etc.), a

Cl_4 al koxy group (e.g. nethoxy, ethoxy, 20 propoxy,

I sopropoxy, butoxy, tert-butoxy etc.) or a Cl 4

al ky#it hs W gricuseflewgth mt lndttilene L 1gt gladsngted Ci-3 alkyl
propyl thio, isopropylthio, butylthio, tert-butylthio

et c. yrowacte -of- mﬁlﬁhbﬁr i Ye EpPPBhatty- lsubdseit at@dclic

Wi th a substituent selected froma hal ogen ato a

C1_ 423} 08F QYPo BBt ianel v s sEEkYFERi B igF dupP ég%bé)@]lkyl
and phenyl xiii) a C5 7 17 _cycl pal kyl grou e. 0. .

cycl g%'eght Jiethge %E‘é%/l":tcc ¢l 8ﬁ\8’6¥§1 fg%t’&fq) F‘“gnéh?ﬂk}je (e.g.
optional Iy hal ogenat ed. Cl .7 al kanoyl ox e. . .
Por iy oo acaeaes et TndB0odiaY s Ret by contatning
oLt oy RYLOXH of SPIUIELY! QX YRI LMK to nitrogen
pi val oyl oxy 5 etc.?. The "optionally further _
subsiidnd ed afaRBRLLLsTitRE ingMBYoRE, SURSH ldlukedyM 1 shino
to 6, preferably 1 to 3 such substituents at

subsdidup aklrevpasiby oisnoving 6he Shgdirode#ibStbiheftsn MBY1ic
be taken together to formC3_6 al kylene, C3_6

al kydreime0xychC3s 6p apdeyilddmedi pyyroridires,| imkephé&bdind,0
exanpl e, when two adj acent substituents on a phenyl

10gr oughicamephphked, gagteretzier, t é-feorhylCiparkyiene,4-a
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benzylpiperazine, 4-phenylpiperazine, 1,2,3,4-
tetrahydroisoquinoline or phthalimide), (x) a 5- to 6—_
membered aromatic heterocyclic group containing 1 to 4
heterocatoms selected from N, O and S and optionally bound
to the aromatic ring via O or S (e.g. pyridyl, imidazolyil,
indolyl, tetrazolyl etc.), (xi) a halogen atom (e.q.
chlorine, fluorine, bromine, iodine etc.), (xii) a Ci-4
alkyl group (e.g. methyl, ethyl, propyl, isopropyl, butyl,
tert-butyl etc.), a Ci-4 alkoxy group {(e.g. methoxy, ethoxy,
propoxy, isopropoxy, butoxy, tert-butoxy etc.) or a Ci4
alkylthio group (e.g. methylthio, ethylthio, propylthio,
isopropylthio, butylthio, tert-butylthio etc.), each of
which may be optionally substituted with a substituent
selected from a haldgen atom, a C;-4 alkoxy group, a Ci-4

alkylthio group, carboxyl and phenyl, (xiii) a Cs-7
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t et rahydronapht hyl group is forned. The | ower alkyl
group of the "lower al kyl group optionally
substituted with an optionally substituted 15 hydroxyl
group” represented by Rl includes, for exanple, Cl- 6
al kyl such as nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, n-pentyl, isopentyl, neopentyl,
hexyl and the |Iike. Anong themi7a C3_6 al kyl group is
preferred and a C9_5 alkyl group is nore preferred.
Inter alia, a branched CO_5 20 al kyl group such as

i sobutyl, neopentyl or the like is preferred. The

substytusnikylwgirchpt be- d .owarclabkytyr oy lohekhié, cycloheptyl

"l ower al kyl group optionally substituted with an

opt i ©h&d 1y adgbd ki ¥ Ut @t Inpdrddyy hagearprt adepresehkanophoxy
R1 25 may have, includes a hydroxyl group optionally
subs{® tt EPTIELOHN t RIS - apkaﬁbwy]&xyc:lbuvyavk%yr tert-

Suc substlt ent i ncl ude for exa hydr ox
QFOB% 8Q¥ ?%&Et utyrﬁ}BﬁY©g§1 y%o ¥ ggloyloxy

tert butoxy rbonyl ox Ay | ox ‘ o
dlne?%y1an1%§gce ?l SRg anf%g%%a%,5ﬁ§Fg§§daﬁaoT$Flc ring

| ke b@%uhgw@ﬁu@émltmueo"@y SRk uLed Wdfby

1-3 s stifuents at substrt e po |t|ons

Examﬂh%&lQEeB%s|Q@léﬂy%tatB%QBYE ﬂﬁi%&roDy%wo]of such
i sobutyl, 1-neopentyl, 2,2- dlﬂEt%y - 3- hydr oxypr opyl ,

3- W&)ﬁxugnhydﬁﬂxwttféklenzt&ﬁéménort%pfbrm Cs-¢ alkylene,
3-acetoxy-2,2 10 di net hyl propy

3- aost OxX k21 byesoxy et hpl k21 erédydxPproapyhe like. For
3- acet oxy- 2- acet oxynet hyl - 2- et hyl propyl, [1-
example, when two adjacent substituents on a phenyl group
are linked each other to form C4 alkylene, a
tetrahydronaphthyl group is formed.
The lower alkyl group of the “lower alkyl group

optionally substituted with an optionally substituted

hydroxyl group” represented by R! includes, for example, C;-

s alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, n-pentyl, isopentyl, neopentyl, hexyl and the

like. Among them, a Cs.¢ alkyl group is preferred and a Cy-s

alkyl group is more preferred. Inter alia, a branched C4-5
alkyl group such as isobutyl, neopentyl or the like is
preferred.

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

may have, includes a hydroxyl group optionally substituted



(hydr oxymet hyl ) cycl obutyl ] met hyl and the |ike. Anpng
them preferred are 2, 2-dinethyl -3-hydroxypropyl,

3- hydr oxy-2- hydroxynet hyl - 2- net hyl pr opyl ,

3-acet oxy- 2, 2-di net hyl propyl, 15

3- acet oxy- 2- hydr oxynet hyl - 2- met hyl propyl, 3-acet oxy- 2-
acet oxynet hyl - 2- net hyl propyl and the |ike. The | ower
al kyl ene of the "optionally substg tuted | ower

al kyl ene" represented by Xl a includes, for exanple,
Cl1_6al kyl ene such as net hyl ene, di net hyl ene,
trinmethylene, 20 tetranethyl ene, pentanethyl ene,
hexawethytenea bpahaHe dri Ke.» aAkwhg tHhesh Ppreftatuedti gncludes,
strai ght chain Cl_4 al kyl ene such as nethyl ene,

di mefay| P ler i pehgfene, arevPantEhlyENWe of@ceftrey) /
like, and nmore preferred is straight chain Cl 3

al kyPERRLOPIHE*YubS BT URRHO X XHRFER™Y herY ot SRy 8%  of

th 5 "qpt.i | Ly tituted.l | Kyl " .

- opr BuasDG By e ke RE S Gihan Sy Ren Sl FRE apgane 1uke.
(i b tht

ot chre e sto Rt P Thy 0B R OVERERONAT TS ey Shen

subsgifaitiaq,aranat i &Eéﬁgfhtlﬁs\_%@[aeﬁgé‘{@??n&y r|5ng C may

have, an oxo group and the |ike. The "I ower

al kyl ene"s Y188 SHbR! iihut 8de W 10y b 19 6-i1BbgEEFRAD] yi-1

to 3 such substituents at substitutable positions.
Xla isomartefler abhyopedond or, 2stimégyl-chaiyirCkydropyl, 3-

al kyl ene, and particularly preferably nethylene. The
| ownelnyditdapl-@reyat ot ree thoft-2onat hyl sudistl t B-edetOxl el -
al kyl ene" represented by Xl b includes the sanme groups
10as tdiowehedempbili edase tioxe -Lohpdr & yayd tényd -@f-mehbyl-propyl,
| 3-acetoxy-2-acetoxymethyl-2-methylpropyl, [1-
(hydroxymethyl)cyclobutyl]lmethyl and the like. Among them,
preferred are 2,2-dimethyl-3-hydroxypropyl, 3-hydroxy-2-
hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-dimethylpropyl,
15 3-acetoxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2-
acetoxymethyl-2-methylpropyl and the like.
The lower alkylene of the “optionally substituted
lower alkylene” represented by X'* includes, for example,
Ci-g alkylene such as methylene, dimethylene, trimethylene,
20 tetramethylene, pentamethylene, hexamethylene and the 1like.
Among them, preferred is straight chain C;_4 alkylene such
as methylene, dimethylene, trimethylene, tetramethylene or
the like, and more preferred is straight chain C;-3 alkylene.

The substituent, which the lower alkylene of the

25 “optionally substituted lower alkylene” represented by x1e
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"optionally substituted | ower al kyl ene" represented by
Xla The substituent, which the | ower al kylene of the
"optionally substituted | ower al kyl ene" represented by
XI'b 15 may have, includes the sane nunber of the sane
groups as those exenplified as the substituent which
the I ower alkylene of the "optionally substituted

| oner al kyl ene" represented by ¥l a may have. Xlb is
preferably a bond or straight chain C1_3 20 al kyl ene,
and particularly preferably a bond. X2 is preferably a
bond. The "dival ent hydrocarbon group” of the
"optihandidve, dobstfenttdee diaval gnouphy drocdsenegemppi'fied
represented by X3 includes a group forned-by renoving
one dReFDFEN tatoA PO EDta hpdebclhdarapasap. rhe of the
hydr ocar bon qroup includes a C1_ 7 20 straight or

br ancPRid ity QPREWeEﬂﬁﬂﬂﬁteéubedn%%?ﬂﬂtlceFﬁ99 represented

n- butyl, isobut

|
1 Lo, ebay evs shebp gé@ﬂ%tﬂﬁ fieyike:  The viover
2 t iyl but y, th hexy! ,

4- gg? prgntypaysnﬁé?%§ﬁgéﬁgéﬁ WES% 1? prBn?E#fgggg 1 to3
2- et |

ook P g BB it BE00BILY o 61

cycl obut yhs ; LYcbepemt ¥} .a BEEHOBEX¥E ra LR QJE%&W Aet hyl

etc.), a straight or branched chain C2_6 al kenyl
gr oufl Ky eBie, VEAY | padildilarlisppsepemily, metApLEye al 1yl ,

1- propenyl, 2-nethyl-I-propenyl, 10
2- met hyl TBepiopenyd Lkylehet enythe 2:duttiempgl 1 v 3s bk teiydted
2- ethyl-1-butenyl, 2-nmethyl-2- butenyl
3- neltdwelr- 21bulems/| ,represented by Xt 1ncludes the same groups
as those exemplified as the lower alkylene of the
“optionally substituted lower alkylene” represented by xte
The substituent, which the lower alkylene of the
“optionally. substituted lower alkylene” represented by X'
may have, includes the same number of the same groups as
those exemplified as the substituent which the lower
alkylene of the “optionally substituted lower alkylene”
represented by X' may have.
X' is preferably a bond or straight chain Ci_;
alkylene, and particularly preferably a bond.
X? is preferably a bond.
The “divalent hydrocarbon group” of the “optionally
substituted divalent hydrocarbon group” represented by x3

includes a group fofmed.by removing one hydrogen atom from

a hydrocarbon group. The hydrocarbon group includes a Ci-7



)

pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl,

4- met hyl - 3- pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl,
4- hexenyl, 5- hexenyl etc.), a C6-1o aryl group (e.g.
phenyl, naphthyl), a 15 C7_14 aryl al kyl group (e.g.
benzyl, phenethyl, naphthylnethyl) and the |ike. The
substituent, which the "dival ent hydrocarbon group"
of the "optionally substituted dioval ent hydrocarbon
group” represented by X3 may have, includes the sane
group 20 as those exenplified above as the substituent
which the |ower alkylene of the "optionally
subsFFFﬁ%%ﬁFIQﬁM@FaHSKRQI%hﬂén ey ésehe R %yQXIthhyl ethyl,

have, tionally halogenated Cl1 6 al kylidene
neth?FPg@ﬁ@' éFﬁVFPHéhe lﬁFﬁﬁylFﬁ%ﬁ%ty%edb]OB&W?g%#%Ethyl'

e ehYbHenS, 5 }ﬁgyr o dene, 8ﬁygﬁ>d§¢ﬂg§%kﬂ$9§atyl .
Byg;egg%ﬁ§nﬁgﬁoug SUC lsd%%%R%% ?Eg%& subs%hyu?a%T%} -

5903'&éﬁ2f péﬁ%gl dhyé%ﬁgﬁb4}$gr°§aEPH” nggﬁéngyl,nhexyl.
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optio subst i i'val ent ocar bon group

r epr@h@%nad Ry cX3 cperfanahl )érbﬁﬁ' k@y&&&bgﬂ albghtoltyl,

br anc chain alky ene in which thHe nunbef of carbon

at onsy €sisdnitlylt | 8gcidteexyl,) cyblah@hylmdidiyn paet) JSa]stralght

to 7 (preferably 1 to 4) (e.g. nethylene, ethylene

tri net hytaembedt ehaamathy ladhenyl0gpent afeighykenel, allyl,

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

et hyl smttppleané, ethsfretialllede, 1ppopgeretihyRemethyl-1-propenyl,
2-methyl-2-propenyl, 1l-butenyl, 2-butenyl, 3-butenyl, 2-
ethyl-l-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, 1l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl etc.), a C¢-10 aryl group (e.g. phenyl, naphthyl), a
Cs-14 arylalkyl group (e.g. benzyl, phenethyl,
naphthylmethyl) and the like.

The substituent, which the “divalent hydrocarbon
group” of the “optionally substituted divalent hydrocarbon
group” represented by X® may have, includes -the same group
as those exemplified above as the substituent which the
lower alkylene of the “optionally substituted lower
alkylene” represented by X'® may have, optionally
halogenated C;.¢ alkylidene (e.g. methylidene, ethylidene,

propylidene, isopropylidene, butenylidene etc.), vinylidene,

cyclohexylidene, benzylidene and the like. The “divalent



butyl et hyl ene, net hyl tetranet hyl ene,
methyltrinmethylene etc.), (2) a double bond-
cont ai ni ng carbon chain in which the nunber of carbon
atons constituting the straight chain 15 part is 2 to
7 (preferably 2 to 4) (e.g. vinylene, propenylene,

but enyl ene, but adi enyl ene, net hyl propenyl ene,

et hyl propenyl ene, propyl propenylzane, net hyl but enyl ene,
et hyl but enyl ene, propyl but enyl ene,

nmet hyl but adi enyl ene,

et hyl but adi enyl ene, . propyl but adi enyl ene, pent enyl ene,
20 hexdrgdaaben peptrhylande pehsbdiwisd erigh 1 to 6,
hexadi enyl ene, ~ hept adi enyl ene etc.), (3) phenyl ene
(e. Prafrahmeny| eped such3SyReRyTesrRss f,M-SﬁEéﬁ#@%ble
etc. anqé%ﬂ) a divalent group in which phenyl ene and
al ky e TERGF or al kenyl ene are conbined (e.g.

- OH2- CBHA-, -, - C6HA- . - Op- CBHA- GH2- efc. ) .. 25

X3 is préPEraéﬁggigiéfﬁﬁﬁ5ﬁF3%§g%u%%“%% ﬁgtﬁb%eﬁ%etﬁﬁ?ally
th ; ' , | ' 3

o0t T b LRIV RNR T BLEBTRAY (AR rhffeiplifea by x

"Optﬂf@ﬁgﬂaﬁlgsiﬁ%ijdé§j(Q5 api-dalied HALRAXY¥he 9 QUPY alkylene
represented by Y includes carboxyl, |ower

al kopy Garibanyhe nli@Ed M® £2 chBodn CAIRMAN cBhORBL (€ikly the
nmet hoxycar bonyl, et hoxycarbonyl, propoxycarbonyl,

i soprtarayyeachonylpartbutsorycar bopreferably 1 to 4) (e.g.
tert-butoxycarbonyl, sec-butoxycarbonyl,

pentmdthyy eae posmt yldneo pent yé oxylearehongl ramethylene,
neopent yl oxycarbonyl etc.), C7_14 aryl oxycarbonyl

10 ( e. gpentemphenbyratisxapethilemphtiemtpoatbphstg, @®py2ene,

ar al kyl oxycar bonyl (e.%. benzyl oxycar bonyl etc.),

Carﬁ&%ﬁ}mgthylene, ethylethylene, propylethylene,
butylethylene, methyltetramethylene, methyltrimethylene
etc.), (2) a double bond- containing carbon chain in which
the number of carbon atoms constituting the straight chain

15 part is 2 to 7 (preferably 2 to 4) (e.g. vinylene,
propenylene, butenylene, butadienylene, methylpropenylene,
ethylpropenylene, propylpropenylene, methylbutenylene,
ethylbutenylene, propylbutenylene, methylbutadienylene,
ethylbutadienylene, . propylbutadienylene, pentenylene,

20 hexenylene, heptenylene, pentadienylene, hexadienylene,
heptadienylene etc.), (3) phenylene (e.g. 1,2-phenylene,
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—, -CH,CHa—CgHsa—, -CHp—CgHq~CHp- etc.).

25 X? is preferably C;., alkylene such as methylene,



:\-/:

N-Cl_6 al kyl carbanoyl, N, N-di C1_6 al kyl car banoyl

N- C8- 12 aralkylcarbanoyl N, N-di Ce_12

ar al kyl car banoyl , 1- pyrrolldlnylcarbonyl,

pi peri di nocar bonyl, 15 norpholinocarbonyl and the

like. Anong them Y is preferably carboxyl,

nmet hoxycar bonyl , et hoxycarbonyl or the 1|ike, and

particul arly preferably carboxyl.>dhe conpound

represented by the formula [1] includes, particularly
preferably, 3-(2-{3-[(3R 5S)-7-chloro-5-(2,3- 20

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

(0] ethylene, trimethylene, tetramethylene or the like,

1,2, 3,5-tetrahydro-4,|-benzoxazepi n-3-yl ] propyl }-1, 3-
thiazmﬂnjlqﬂe)ppwppenytemgj(phenylene or the like.

3-(2-{2-[ (3R 58) 7-chl or o- 5-

(2, 3- di netthexyphthghylly (s terdiffethprpropyied-capbexyl group”
2,3, 5-

tetr anﬂmle@emfdbéﬁzéxﬂdfelmq?ss Cy‘lF]DéM}r ) lavar tlikexgrcagbonyl
25 yl) pr.opignic aC|d (2-{[ (3R, 5S) - chloro 5-(2,.3 23
@lneﬂﬁﬂﬂﬁﬁhénﬁP) 1C?§99ﬂuﬁ§9$§ 2e29d|ﬁﬁf PFYTHRA %le 0X

1 2, §t§°e<é(sﬁahya¥b PTRRFYEEFRIBY L h- és&}ﬂ”j?%‘%wa}rbf”é’l

ac acstpsbeePaRL Gengigrgrycpsanvt, sec-bucoxyearbonyl,
0 TRt YROg L sy 50 bl%tog?hzyeiggagbg@tet r ahydr o- 4

oXazeprn oxazol-5-yl )acetic
aC|d

(3-{r5§&eggyle>%%ﬁe°owé £5°3) 1 Sth S AORNSRPYS 29

161 TR BRGNS g}{pxq%,agh@héxyegf BONCI - fypbenzoxaze

oxadi azol - 5-yI') pent anoi ¢

aC|dar§1ﬁ Ploxycarbonyl (e.g. benzyloxycarbonyl etc.), carbamoyl,
{[ (3R, 5S)-7- C%Ioro 8'(2 3- di met hoxyphenyl ) - 1- ( 3- hydr ox

y- 18-2,2- di rpl detanil, ) N2NedOe L ¢ 23 Be ik daatiaaldyd; ON4CL;,
aralkylcarbamoyl, N,N-diCg.;» aralkylcarbamoyl, 1-

pyrrolidinylcarbonyl, 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,5S)-7-chloro-5-(2,3-

20 dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl) -2-oxo-

25

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]propyl}-1, 3-
thiazol-5-yl)propionic acid, 3-(2-{2-[(3R,5S)-7-chloro-5-
(2,3-dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo0-1,2,3,5-
tetrahydro—4,1—benzoxazepin—3?yl]ethyl}—l,3—thiazol-4—

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



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-

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-oxodi azol -5 15

yl ) pentanoic acid and the |ike. The conpound

represented by the fornula [I] nay3be in a free form

or a pharmacol ogi cally acceptable salt form and both

forms are included in the scope of the present

i nvention. When the conpound represented by the

f or mudl Bm&thdAipHeay 1ak 1 a¢ B thpdgr:quie ,2tcdimashal gardnoXyH2 -oxo-

group, etc., the conmpound nay forma salt with

i nor gl 3 Haded rgbydroal kbthenznstadepsncR-us ] mehwiny-1, 3-

‘potassiumetc., alkaline earth netal such as cal ci um

magnestasnleticyl) pranspriemeid & SudH 38s 5SSk hrchlqmar,5- (2, 3~

copper etc.) or organic bases (e.g. organic_ 25 am nes

such %’é“&ttrhqupétg? neTisehwmyiZamxesl. fyfi ot iRt rajydro-4,1-
i coline, ethanolam ne, diethanagl am ne

tri etkrﬁdﬁcﬂﬁﬁeﬁépﬁwiEc%wldx-ﬁﬁma)zﬁ%fﬁwlamﬁic acid, 5-
i ' N- db leth i am

6 ovelengenitey NN oo d berat sl sasslamie ond o
lysing i thi the i : h .
Yo OB A B Pl ) 5 RO A R M cacepin-

i nve;hf-i@ %@ﬁgﬁ 3}2@?& Cq %ﬁ;ga%qﬁsz%ahsagéfpe@m{grg&c Y 8C(3-

t he conmpound may ‘form a \ i norganic
aci ds; Of3R0ES7 AESAS- & -3—'21&%‘9%9&9{3&&;%1‘3‘-%— (3-hydroxy-
nitric acid, sul furic aci , phosphori T aci'd, carbonic

1@ci d,2 B0 RineahhPPLSH RO - ST, @, 8¢ dr e RSy fr A, 4 -
propi oni ¢ aci d,
benzoxazepin-3-yllmethyl}-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-yl]lmethyl}-1,2,4-oxodiazol-5-
15 yl)pentanoic acid and the 1like.
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, potassium 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,



N/

trifluoroacetic acid, fumaric acid, oxalic acid,

tartaric acid, maleic acid, citric acid, succinic

acid, malic acid, nethanesulfonic acid,

benzenesul fonic acid, p toluenesulfonic acid, etc.) or

acidic amno acids such as 15 aspartic acid or

glutam c acid. The conpound represented by the fornul a

[I] or a salt thereof has asymmetric carbon atons at

the 3-position and the 5-position, and may be a

m xture of stereoisoners. The 20 isoners may be

separated by a known neans. Preferred is the trans

f or nPipoWigoh athenglipsine uelites hanot el Bz pdgiieitbanohamine,

5-position are directed to the opposite direction each

ot heFrie(Bidnaxyrg thid) Pt dhe agrinehed 7o yrehthered apiing, N/ N’ -

and specifically preferred is a conpound having the .

absof it & 26 oNf FREH LR T B @@&ég%ﬂﬂgﬁaw%eaﬁammhﬂo acids
I.n additi.o

For el (1] BP0 8T ¢V COTenay e G BOBmE Fbr m

s0f an opt .hce%l |t¥1ea8 rin%&]grchrr%}pﬁegQQtéclp%yo%iec%L)%Xu_lggt H/]e of

form can be separated Tromthe” racem-c Tormby
knov‘@h@gﬁfe“s@ntr ?ﬁgéx%i&p HIE2 Sbag' cA g‘}{&%’ légtcgf aghgn amino
conmpound represented by the ornufa_ I'T or a salt
thergadug @frekfiet i Re CHROWREALWILE d  rrpn¥eshed &P

t he conpound.represented by the formula [I] or a salt

t hereodrdahia weagsi @N Mdadhianaendy e .@f. 839kbbBloaLtd theid,
under the physiological condition in vivo, that is, a

10 conpoundcib| chul Suxchargdd, | phesghrericoapadpdcarbonic acid,
represented by the forrmula [I] or a salt thereof by

10enzymegarpopiicdaci@n, formic acid, acetic acid, propionic acid,

15

20

25

trifluoroacetic acid, fumaric acid, oxalic acid, tartaric
acid, maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-

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

aspartic acid or glutamic acid.

The compound.represented by the formula [I]} or a salt
thereof has asymmetric carbon atoms at the 3-position and
the 5-position, and may be a mixture of stereoisomers. The
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
specifiqally preferred is a compound having the absolute

configuration represented by the formula [Ial. In addition,



reduction, hydrolysis or the |ike, or a conpound which
is changed into the conmpound represented by the
formula [I] or a salt thereof by hydrolysis with
gastric acid or the like. 15 The prodrug of the
conmpound represented by the formula [I] or a salt

t hereof includes, when the conpound represented by
the formula [I] or a salt thereafs has an am no group,
a conpound whose am no group is acyl ated, alkyl ated
or phosphorylated (e.g. the conpound represented by
the 20 formula [I] or a salt thereof whose am no

gr ouph¢ scompRshneprasertehbanyhat fgrmula [I] or a salt
pent yl am nocar bonyl at ed, (5- nethyl-2-o0xo0-1

3- di DXDTRHE A Phef hBX5bdfyiaPEgen optically active form,
tetrah f I d, _p | i dyl nmet hyl at ed,

ot val By SRy BCRY P At L Br e P EBUPGH ok SRR EF g the
the 22.GAMPQURA LoPl easnled by Lhe Jormlal bl oL a

salt thereo as a nydroxyl group, a conpoun

swhose hyd(%%%hrg5oﬂp 53 %é%gﬁgdreﬁ%é@@n%%gdazogge formula

phosphoryl ated of borate a ‘conpoun

hydr pxylo:gr06R 1t StiReRIH atedrspab M tHRLSH which is
propanoyl at ed, pival oyl ated, succinyl ated,

f umacot wiredd $nabathd aldd@odhd represented by the formula [I]
di met hyl am nomet hyl car bonyl ated, etc.); and when the
conpourad seépr esenée Hyy at heatoiomlvai dH Janoenaysal ér gastric
t hereof has a carboxyl group, a conpound whose

car B ungeouph¢ splestiediofiiedl ororahitdatnedn( gigo, athat is, a
compound whose carboxyl group is ethylesterified,

10 pheriAmpsradi Fhieh 10 changesdy it hytihes compbluad, represented by

15

20

25

di met hyl am nonet hyl esterifi ed,
pivéﬁﬁ?ﬁ@%?ﬁé?h&* §pé@i§péa’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 compound represented by the formula [I]
or a salt thereof includes, when the compound represented
by the formula [I] or a salt thereof has an amino 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, pyrrolidylmethylated,
pivaloyloxymethylatéd or tert-butylated, etc.); when the

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



et hoxycar bonyl oxyet hyl esterified,

pht hal i dyl esterified, (5- nethyl-2-oxo-I,

3-di oxol en-4-yl ) net hyl esterified,

cycl ohexyl oxycar bonyl et hyl esterified or

nmet hyl am dated, 15 etc.). These prodr.ugs can be
prepared fromthe conpound represented by the fornula
[I] or a salt thereof by a nethod known per se. A
prodrug of the compound represented by the fornula

[I] or a salt thereof may be a conpound that is
chaﬂged 20 into_the conpound represented by the

f8 3 IYBPXALsareuR her SorPeHadr viawe cEVégPEQIP 1S

condition as descrlbed in Devel opnent of

Phar ‘F‘r%%]eatﬁ‘?dcala BY batet s, prhO?Yl%?%c%ﬁ Horapedi ¢f;9-
163-198 %ama Shot en (1990

repr%%é%lu’ 5

Ty ol Eﬁééetekes‘wlﬂ%ﬁ%ﬁ ¢ sl R narytacea,

R G s P Pol o Sl {12 8 RaFBbfoviaced,

Sbe |§%§ﬂ#¥$ﬂghtBragdhéfﬂﬁﬁgﬁlg%mgtggtt %%g%%%ed 1%? %r, and
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he conpound represente romula’ [

a saliten THehebRPbuLRN-HF LBRBEEHy f1U @ﬁmhenryor a salt
reacting a conpound represented % :

y the formula [I1]
)tHer2d¥ KakaaAcdrbokyl Blolp, a compound whose carboxyl

group is esterified or amidated (e.g. a compound whose
carboxyl group is ethylesterified, phenylesterified,
carboxymethylesterified, dimethylaminomethylesterified,
pivaloyloxymethylesterified,
ethoxycarbonyloxyethylesterified, phthalidylesterified, (5-
methyl-2-oxo-1, 3-dioxolen-4-yl)methylesterified,
cyclohexyloxycarbonylethylesterified or methylamidated,
etc.). These prodrugs can be prepared from the compound
represented by the formula [I] or a salt thereof by a
method known per se.

A prodrug of the compound represented by the formula
[I] or a salt thereof may be a compound that is changed
into the compound represented by the formula [I] or a salt
thereof under the physiological condition as described in
Development of Pharmaceutical Products, vol. 7, Molecular
Design, 163-198, Hirokawa Shoten (1990).

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

thereof may be hydrous or anhydrous.



wherei n synbols are as defined above, or a derivative
thereof with a conpound represented by the fornula: 2

2 Z\X1 b--X 2X3,-Y 10 wherein synbols are as defined
above, or a salt thereof according to a nethod known
per se (e.g. "Conprehensive Heterocyclic Chemstry",

ed. by A R Katritzky and C. W Rees, vol.4-6, Perganon
Press, Oxford, 1984), or thereabtter 15 form ng an
aromatic heterocyclic ring by cyclization reaction. A
conbi nation of the "functional group involved in an 28
aromati c heterocyclic ring formng reaction”

r epr esentlég pympunierZ2senteddes, tifofoarahpl 611 () a salt
one is a carboxyl group and the other is 2- s 14 s
ani ng¥nestoRrY gpoukrPed e yishean sisptoRebdRy s - gfoup Gand’s-
the 9§ her is hydrazide, (3) one is a thiocarbanoyl
groupléﬁﬁcthe other is an al kanoyl group substituted

ith a h t t the 2- i tion, and. (4 i
& N hydr SRaRT IO o SRACT R b iE: TPendly 115 % sale

5 car bcmlelo% ﬁgﬂl %%&J&%&’Iegr %Qren%xgasnepr}e'i“ Egt P%%Cr%l’iga a

10

15

o e bude asq AP "B.and the ke,
compliHEeSe FF ALERS Aoy Eﬂggﬁ%y tlﬁdeqfxw

wherei n a conpound represente

e co represe y 't

ofmula [I1"] or

X\\ 1

N

I
RI 0

wherein symbols are as defined above, or a derivative

thereof with a compound represented by the formula:
2 2
Z\\\Xuy/X\\X3/Y

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

A combination of the “functional group involved in an



derivative thereof is used as the starting material.
29 Process AIBo ,a 0 Al CO2H + H2N~ 2a |
X1b--X~X3,-Y step 1 Z RLOII" IIl IBAOXaMN Z
2a~1b-X~3iY | YONRLOIVBOIla step 2 X2 N
Xlb_XIN, X3A RL O I" 30 Process BIBBla COHstep
3ACN AOO

28

aromatic heterocyclic ring forming reaction” represented by
z' and Z? includes, for example:

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

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

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

(4) one is a N-hydroxyamidino group and the other is
carboxylic acid halide, or the like.

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

derivative thereof is used as the starting material.



2NN RRORLO I I" VBO step AO Xla Y NH2 +
Z2bX1b-XX3iY Zla NVII RLOVI O\ BOla step 5
XAC NXDb XX31lY RL O 1' wherein, Zia represents a
hydr oxyi m no group or a sulfur atom Z2a represents a
nmet hyl ene group or an imno group, 31 and Z2b
represents a hal ogen atom or a |lower alkyl group in
whi ch the carbon atom adj acent tx® the carbonyl group
IS substituted with one hal ogen atom In the step 1,
a nethod of preparing the conpound

Process A

0 la
X ste
@ /g/ \COZH + HZN\Zza/U\X]b/XZ\X(;/Y t—pl—

I 1

o



5 represented by the formula [IV] fromthe conpound
represented by the fornmula [I1'] or a derivative
thereof and the conpound represented by the fornul a
[1T1] includes, for exanple, a nethod conprising
condensi ng the conmpound represented by the fornul a
[I1"] and the conpound 10 represented by the fornmula
[111] with a generally known deydrati on condensing
agent in the presence of both conpounds

si mul t aneously, a nethod conprising activating the
carboxylic acid of the conpound represented by the
formul &*P%9%5]Bby a general |y known activating nethod
and 15 then reacting it with the conpound represented
by the formula [II1], and a nethod conpri sing
reacting a derivative of the conpound represented by
the fornula "] wth the conmpound represented by

t he fornuan[lll] The dehydrati on condeng
|ncludes faorexanmple, 20

1H bepz0 dl-1 yioxytrls(dlnethyl s shoshonitum
hexa pphosp % heTi%d. A W\xm
activatinmg car oxyllc aC|d i ncl udes, 5 exanpl e,
a method c \si ng converting carboxyllc ali 2
into acid hyd@i de with chl orof ormate, pivagl oyD

chl ori de the like, a nethod conprising converting

carboxylic aci@d into acid chloride wth oxal w
chloride, thionyl chloride or the like, nethod

conpri si ng esterifyi‘[icarboxylic acid

VI

2
XY
»lmk xRNy
Rl 0

Il
wherein, 2' represeﬁts a hydroxyimino group or a sulfur

2 . .
atom, Z“® represents a methylene group or an imino group,



5 with 1-hydroxybenzotriazol e using a dehydration
condensing agent or the like, and the Iike. A nethod

of reacting a derivative of the conpound represented

by the formula [I1'] with the conpound represented by

the formula [I11] includes a nethod 10 conpri sing

heating an ester derivative of the conpound

represented by the forrmula [I1']31 n the presence of

the conpound represented by the formula [I11]. The
conmpound represented by the formula [II11] can be
prepared,, for exanple, according to Convenient _
Synt #ed s gfePreseRt A vl legeni afenAced,a Apseat alkyl group in
Nudel man and Abr aham Nodel man, Synthesis 1999, No. 4,
pp5682 57 then CRRROR 1 1P a3 aFBPRokC dthHIEFRINKY FHRUP 1S

. d by the f I 1] f th
o 1 R R R e hanegenophaia 14 | el udes a
thod 2 LS] t t kth L on; r ent
i L R L

siet hpéﬂp&{s\?]%f%eagynehé he GeIROYRG) £SRK et%%nksﬂp%%é he
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formula romthe conmpound represented by

for - dden't Lqopy ac e rdoraiai ¥e [t her eaf a Rripet¥deSshereos
for exanple: 33 1) a nethod of preparing the conpound

r eprasenihed cbypbtied frayphdsank ¥l gtk RSmadla [III] includes,
internedi ate, a conpound represented by the fornula
[ VI [fidr elxBmple, a method comprising condensing the compound
represented by the formula [II’] and the compound
represented by_the formula [III] with a generally known
dehydration condensing agent in the presence of both
compounds simultaneously, a method comprising activating
the carboxylic acid of the compound represented by the
formula [II'] by a generally known activating method and
then reacting it with the compound represented by the
formula [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,
l1H-benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate and the like.

. A method of acfivating carboxylic acid includes, for

example, a method comprising converting carboxylic acid
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O XlaNH2 AY NO |10 5 obtained fromthe conpound
represented by the fornmula [I1'] by a generally known
am dation nethod; 2) a nethod of preparing the
conpound represented by the fornula [V] using, as an
internedi ate, a conpound represented by the fornula
[IX]: dIBO ASOCH NRLO 10 wherein Xl a'
represents an optionally substitaged | ower alkyl ene,
obt ai ned by a reduction reaction of carboxylic acid
or a derivative thereof fromthe conpound represented

by the fornula [II']"' or a derivative thereof; 15 3) a

met hea%facmde@al wﬁgl@fhemctém@&ﬁaof@mfet@mpecra@yyuchlorlde

the formula | usi n as an internmedi ate, a conBound_ )
rboxylic acid

repr@%e?ﬁeedhﬂ‘;‘? t Re™F B IAIIPTPRIS1Pg erruprting ca

into acid chloride with oxalyl chloride, thionyl chloride

or the like, method comprising esterifying carboxylic acid
5 with l1l-hydroxybenzotriazole 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 compound represented by the formula [III] can be
prepared, for example, according to Convenient Syntheses of
d-Aminolevulinic Acid, Ayelet Nudelman and Abraham Nodelman,
Synthesis 1999, No. 4, pp568-570.

In the step 2, 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 (POClj).

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

includes, for example:
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15

Al Y NO R O obtained by a generally known reduction
reaction of 5 carboxylic acid or a derivative thereof
fromthe conpound represented by the fornula [II"'] or
a derivative thereof, or by a generally known

oxi dation reaction of alcohol from the conpound
represented by the formula [IX]; or the like. 10 An
am dation nethod includes a nmetB8d conpri si ng
condensation wi th ammonia or 1-hydroxybenzotri azol e
ammoni a (HOBt NH3) using a dehydration condensi ng
agent and a nethod conprising preparation of am de
repr esentéd@bPe e FoPRgPariXy|the gayreynd repyesenyed by
N O -I% "1 ? %5 35 wherein, L1 r%P‘esents a

pr ot &t iT9§™Y %ugb 1A afif " gHOUTEEH G Fond dC Hpound
remoyal (9L LBE B AECt 0,95 0P f o, an amino

obtained from the compound represented by the formula [II’]
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]:

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



group. A reduction reaction of carboxylic acid or a 5
derivative thereof includes a reduction reaction of
carboxylic acid or a derivative of carboxylic acid
using a reducing agent such as lithium al um num

hydri de, diisobutylal um num hydri de sodi um
borohydride, or the like. An oxidation reaction of

al cohol includes, for exanple, 340 a method conpri sing
treatment with a sulfur trioxide pyridine conplex or
oxal yl chloride in dinmethyl sulfide, an .oxidation

nmet hod usi ng an oxi di zi ng agent such as pyridi ni um
chl otlee Wromatle oV ] DesEngvaras anr eagermedigttes, andompend
like. 15 A nethod of preparing the conmpound

r epr ERFRAER HP Pﬁeth$OEQﬁﬂWia[%T]fron1the conpound
represented by the formula [VIII] includes, for.

exanpl e, hod conprising treatnent wth anhydride
such as t or omet hanesul foni c acid anhydride,.a
met hod conmy ing treatnent with a dehydration 20
condensi ng agent such as carbonyl diim dazole in the
pres brom de and the |ike. A nmethod of
Prepg

fro

undHr epresented by the fornula [V]
rdpresented by the formula [IX]
xamplge, a nmethod conprising convertion
. 6y| group into a substitutable group
S fol | owed 36g' byVtreatment with cyanide, a nethod
conprising Mtsunobu reaction in the presence of
cyanideisedhbgsa ageteard ly known reduction reaction of
5 carboxylic acid or a derivative thereof from the compound
represented by the formula {[II’] or a derivative thereof,
or by a generally known oxidation reaction of alcohol from
the compound represented by the formula [IX];
or the like.
10 An amidation method includes a method comprising
condensation with ammonia or l-hydroxybenzotriazole ammonia
#j. (HOBt -NH3) using a dehydration condensing agent and a
N

method comprising preparation of amide represented by the

formula [XI]:

15 R



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 c phosphorus
conpound such as tri-n-butyl phosphi ne or
tri phenyl phosphine) and the like. A nmethod of
preparing the conpound represented by the fornula [V]
fromthe conpound represented bysthe formula 10 [X]
i ncl udes, for exanple, a nethod conprising reaction
wi th an oxi di zi ng agent such as iodine in aqueous
ammoni a, ~a nethod conprising Wttig reaction with
phosphReFFE! dci BePERIVY ScANPAPRERELRE FFraN® §PsuUpni #Ming group,
nol ecul e such as cyanonet hyl phosphoric acid _
i ot R LA PrioF PBOEH. 1R £5°nbaP Derdid GHOMBaleT of a0
the like. In the step 4, a nethod of preparing the
conp%ﬁ%%?'represented by the formula [VI] fromthe
compound , . e the to i_ncludes, for

A r%ﬁi&?%?&tl Ldeabé{:log o% 5%%&%%%{‘1]1\{1:0]@CFH€9§ a

exanpl e, a od conmprising tr

sconmpgind, J8RLes ROt 5 b%cathalgeaf Pémtqo{n;%e

10

15

20

25

LEDon of
di t hi ophosphoric acid diethylester or %%&e?néa
met hogh KRS hBgd téeat R vit the W HXYkIMMBNAHR using a

chloride in the presence of an alkali such as sodium

hy dr pgeirciear hgeat esudi aaddi thonim & iEhhedhobr paepari ng

t he conpound 25 represented by the formula [VI]

I ncl didiepbuftgl agxminpine hyalr3de sedihod kwowpyHsidg, or the like.

treatnent of the conpound represented by the formla

[VITI] \Aint pxadstidmriezsichgoagefitabemivlagncludes, for example,
a method comprising treatment with a sulfur trioxide
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 method 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 ékample, a method comprising convertion

of the hydroxyl group into a substitutable group followed
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di phosphorus pentasul fide and the like. In the step 5,
a nethod of preparing the conpound 5 represented by
the formula [I] fromthe conmpound represented by the
formula [VI] and the conmpound represented by the
formula [MI1] includes, for exanple, a nethod
conprising heating the conpound represented by the
formula [VI] in the presence of 3tshe conmpound
represented by 10 the formula [VII] and the Iike.
Anmong t he compounds represented by the formula [VII],
a conpound represented by the formula [XII]: O
Z3~-XapAlreaty@ntYwiblereianizg, r epnetierd ssandrdweng allklysunobu
group in which it is 15 substituted with a hal ogen

at onFOICHIRR dar bbh RIVIANGE) &fefYanide tHWehcapbafgtone
group, nmay be prepared by, for exanple, Process C or
the FYHWhYSrdRedd TePd FoRPRKIEIRY EreAFmERA3KEh )@ |
X'l 20 wherein Z4 represents a hal ogen ato 38 In
the S{EH G2 NRERGH BT 5reaFi kg THe dsmpoana

5reprg%%ﬂ%g%rgén%ggd{égﬂgyi%iFé:%+?f£§”n4? %i%ogggégﬁ%rus
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25

represen mula I 'ncludes,
exanpligoha SREROLS GANRLLELRY) 8n§ SHAHLOR W th
diazoﬁ§¥hane or 5 ?rlnef%yls?f@?dlazoﬁ%tﬁane in a
sol ut i Phedk 1PHIE ORI Y Gnd the like.

A method of preparing the compound represented by the

formula (V] from the compound represented by the formula
[X] includes, for example, a method comprising reaction
with an oxidizing agent such as iodine in agqueous ammonia,
a method comprising Wittig reaction with phosphoric acid
ester containing a cyano group in its molecule such as
cyanomethylphosphoric acid diethylester folléwed by
hydrogenation reaction and the 1like.

In the step 4, a 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
hydroxylammonium chloride in tﬁe 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
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acid in acetic acid and the like. In each reaction of
the process for preparing the conpound [I] or a salt
t hereof and each reaction for synthesis of the
starting conmpounds descri bed above, when 10 the
starting conmpound has an am no group, a carboxyl group
or a hydroxy group as a substituent, such a
substituent nay be protected with a protecting group
which is usually used in peptid€ chemistry or the
like. After reaction, if necessary, the protecting

gr oup can be renmoved to obtain 15 the desired

tect fo ' _
o Tee %p‘r’ééiﬂéﬂ” e"aft%feﬁfn CI% TS, oRyroented by
. t , I I
ge gth éﬁl&%}%Z{zg g 2%”% E%g%&% %e%%f Loyl as
t ho |, C7_10
ar al if’@“ﬁ%‘é&;%%“@as@%gﬁié Fearben e ) Trityl,
pht hal oyl Npb- sgépes hy aicReRes RY) £45 ang tth@ J:éﬂf;%und
each of which may optionally substituted. As such

5a Subsiidséattd By hah@g:efrmuataor[rlt(efg@m fdHeO bRBound

chl orine, bromne, iodine etc.), Cl1L 6 25

al kyteardeanygt e. the ntdmplleaf Bdhyand ethey lcoapbomy| , 39

but yl carbonyl etc.), a nitro group or the like is used

and refresemtbdr byftisubfstrimudent ¥ITs Hoowdes, t §08. eypmple, a
protecting group for a carbox group includes, for
exarﬁﬂtéw@l cemprkging eept ingt hgﬁ Cempgund ﬁepregwted by the

i - propy 5 n-butyl, tert-butyl etc.), phenyl,
trlt%ﬂrmq%a|9ylbnantqﬂ§ presence’ of the ‘compound represented by

10 the formula [VII] and the like.

Among the compounds represented by the formula [VII],

a compound represented by the formula [XII]:

0
2
X LY
zs)J\x“’ >~y

wherein Z® represents a lower alkyl group in which it is

15 substituted with a halogen atom on the carbon atom adjacent

to the carbonyl group, may be prepared by, for example,
Process C or the like.

Process C

: 2
Z4Jjﬁ(1b /ij(;;/Y Step6 Zsjjﬁ(lb/x W(S/Y

XIII N X11

20 wherein %! represents a halogen atom.
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i ke, each of which may be optionally substituted. As
such a substituent, a hal ogen atom (e.g. fluorine,
chlorine, bronmne, iodine etc.), fornyl, C1L 6

al kyl -carbonyl (e.g. acetyl, ethylcarbonyl,

butyl carbonyl etc.), a nitro group 10 or the like is
used and the nunmber of substituents is about 1 to 3.
A protecting group for a hydroxy group includes, for
exanple, ClL_6 alkyl (e.g. methyl38 ethyl, n-propyl,

i -propyl, n-butyl, tert-butyl etc.), phenyl, Cr-lo
aral kyl (e.g. 15 benzyl etc.), fornyl, Cl_

6
| kyl - | . g. tyl t byl car bany! et c.
ooy oxydrbbngt e emgoytenes S P P Cpimnyne
(o OrrBe Ak ea BOrvs Sk DY e WA VoL

?g.bg.iéé’llg £t BSHFULKE & HRSH fyenty Ghd %ld%genfogo%%ngme, a

uorine, chlorine, bromne, iodine efc.),

al kyhe€rodd -cofBth¥ing & MactRoR 9PYE BlaGohmetRBRAYSx -
C7_1o aralkyl (e.g. benzyl etc.), a nitro group or

st he ti#@thylsti$etd Bdubrldt@anunbera oo 1suthshi bEEeRy@rotSromic
about 1 to 4. A nethod of renoving a protecting group
may deid i25 anet hotakinbwndpeheskilos. the sim | ar net hod,
and for exanple, 40 a nethod conprising treatnent

w th aci dn bask, rexacicn of, theal presdssl dor| pgaparing the
hydr azi ne, phenyl hydrazi ne, sodi um N

met gAHARdod &t batret 2 littethabaey | anthesichinteprabtoRIiefor

. pal l adium acetate or the like is used. 5 I n addition,
in eWHhesadst PHNTRY FURE tpPrgcesePeyids 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 usually used
in peptide chemistry or the like. After reaction, if
necessary, the protecting group can be removéd to obtain
15 the desired compound.

A protecting group for an amino group includes, for
example, formyl, C;.¢ alkylcarbonyl (e.g. acetyl,
ethylcarbonyl etc.), phenylcarbonyl, C;-¢ alkyl-oxycarbonyl
(e.g. methoxycarbonyl, ethoxycarbonyl etc.),

20 phenyloxycarbonyl, Cy-10 aralkyl-carbonyl (e.qg.
benzylcarbonyl etc.), trityl, phthaloyl, N,N-
dimethylaminomethylene and the like, éach of which may be
optionally substituted. As such a substituent, a halogen
atom (e.g. fluorine, chlorine, bromine, iodine etc.), Ci-s

25 alkyl-carbonyl (e.g. methylcarbonyl, ethylcarbonyl,
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preparing the conpound [I] or a salt thereof and each
reaction for synthesizing the starting conpounds
descri bed above, a generally known sol vent nay be
used during the reaction. 10 A generally known

sol vent includes, for exanple, ethers such as
tetrahydrofuran, diethyl ether, 1,2- dinethoxyethane
and 1, 4-di oxane; esters such as ethyl acetate and
butyl acetate; aromatic hydrocarons such as benzene
and toluene; aromatic heterocyclic conpounds such 15
as pyridine and lutidine;, am des such as N, N

dlneth | f ormam de and N- et hyl pyrrol i done; halldes
such ‘é‘gylcdr&)ﬁlnéﬁlo?‘b?rﬁ'ar‘?d “lﬁéf’h FRHe Thiths ddke is used and

ano % opanol and

S SRR ﬁin%ﬁlbstlhwwgsaﬁso% MrdodS such as
hexane E\h%trg@gg n Qu|%8g1 29196 g%%m§?§X£i&de for

aci ds su ace

the éiéﬁ%leAc§0|¥§Q§1U§§Q;'HeEﬂ?qugﬁthnnﬂB¥oP9la propyl
singl'e solvent or a mxXture of 2 to 6 solven

sr each it y1BY tbet abeoy Ptloh Meghdémy i he:rﬁrt%ien%@lﬁli ar;’e'ﬁ the

a base such as ami nes such as trlethylanlne

di i SDpHepElaanl 8e, wipydH Gageber o;bhrmtaIMer&wtaehtﬁeed. As such
sodi um hydroxi de, potassium carbonate or the |ike.

The a eatisitanueny, be ralsgeperntomnes. g.n fllverpnesecickomifne,

an acid such as hydrochloric acid, sulfuric acid,
acetbromgngei doding tetd.i)keformyl, Ci-¢ alkyl-carbonyl (e.g.

acetyl, ethylcarbonyl, butylcarbonyl etc.), a nitro group

10 or the like is used and the number of substituents is about

1 to 3.
A protecting group for a hydroxy group includes, for
example, Ci;.¢ alkyl (e.g. methyl, ethyl, n-propyl, i-propyl,

n-butyl, tert-butyl etc.), phenyl, Cs.10 aralkyl (e.g.

15 benzyl etc.), formyl, C;.¢ alkyl-carbonyl (e.g. acetyl,

ethylcarbonyl etc.), phenyloxycarbonyl, benzoyl, Cy-19
aralkyl-carbonyl (e.g. benzylcarbonyl etc.), pyranyl,
furanyl, silyl and the like, each of which may be

optionally substituted. As such a substituent, a halogen

20 atom (e.g. fluorine, chlorine, bromine, iodine etc.), Cji-s

alkyl (e.g. methyl, ethyl, n-propyl etc.), phenyl, Cy_j0
aralkyl (e.g. benzyl etc.), a nitro group or the like 1is
used and the number of substituents is about 1 to 4.

A method of reﬂoving a protecting group may be a

25 method known per se or the similar method, and for example,
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The conpound represented by the forrmula [I] or a salt
t hereof obtained by the above nethods can be isol ated
or purified by a conventional separation neans such
as recrystallization, distillation, chromatography or
the like. 10 Wen the conpound represented by the
formula [I] of the present invention thus obtained is
inthe free form it can be converted into a salt
formby a nmethod known per se ord0 the sinilar nethod
(e.g. neutralization, etc.). Conversely, when the
conpound is obtained as a salt, it can be 15 converted
into the free formor another salt by a method

known .
per S UhEOBPRT PHIY RGBT INGHER RS s BRCF gt Sauct ion,
.S 41 he ra ic form it n be_separated
o oo it R SRR e SR TR r o -
OPt I il ny 13 RRk HLL DLATRANS 20 They ShaHd: 10 %FW%&S
of the conmpound representeg y the Tor mil a or ‘a

sal tpdhelgeh ABYcHE alSeneniaksald wdymsimliar to a
salt of the conpound represented by the fornula [I],

sbut the kinnddaftide, sal eacs BeicPast iGUIAE! Yrodddd tred

10
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as long as the reaction is not disturbed. 25 The

conpatspc riiepr esendéatbdayndt he) f or nul s tl kheotof &2d each
derivative thereof can be prepared by, for exanple, a

nmet hothatésor Ebedsynt HEBABG 70 28he WISH/tA1§34ohPdInds described
application based on Japanese Patent Application No.

6- 1553Ve, 2EPABAISEAY (kapphi eal Ton mevedeonsgdpindsy the
Pat ent Application 5 No. 6-229159), EPA645378

(appiS8C4LPBn based on Japanese

A generally known solvent includes, for example,
ethers such as tetrahydrofuran, diethyl ether, 1,2-
dimethoxyethane and 1,4-dioxane; esters 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-methylpyrrolidone; halides such as
chloroform and methylene chloride; alcohols such as
methanol, ethanol, 2-propanol and 2,2-dimethylethanol;
hydrocarbon compounds such as hexane, 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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Pat ent Application No. 6-229160) or JP-A 9-136880, or
the simlar nmethod. Since the conpound represented by
the formula [I] or a salt or a prodrug thereof
(hereinafter sonmetinmes referred 10 to nerely as the
compound (I), including a salt thereof and a prodrug
thereof) is low toxic and has squal ene synt hase
inhibitory activity, LDL chol esterol |owering
activity, triglyceride loweringtlactivity, lipid

| owering activity, non-HDL chol esterol |owering
activity and HDL chol esterol 15 | evel elevating
activit it i.s yseful as a safe nedicanment for

pr eveht %QFOé%YltaF‘éBFnve“oc?”}?yﬁér N7 ﬂ%?ﬁié“%‘ifal?oéé“e' sodium
hype holes erolem.a, h ertr| | ycerjde
hzgohﬁﬁ OIe’.JpO%aSSiumycpET %.Yoﬁdﬂgéq rat rabbit,

dog, CatﬂNﬁ@E%'?tﬁogg%n/gﬁp%ﬁ¥b EQPP@hﬂﬁgn}p%hgiéggs?nce of

and is also use prevention or treatne

met apl & £%HEhoRE. h&@?éﬁﬂﬂgblctQ@l&omﬂﬁﬁ%glbsae§§fLﬁcetlc
as a safe nedi canent” for prevention or treatnent of

ski dngyidisease sugh. as nephritis or nephropat hy,

15

20

25

arteriosclerosis, ischem c disease, heart infarction,

angi na pericOcobspotiedrtefaidented bByethsy FOrmddacerebsila salt
arteriosclerosis, cerebral apoplexy, transient 43

i schem ot bkeingd drn tikf aboveometipeid plaer Bk isolated or
arteriosclerosis, intermttent claudication,

t hr opboisiisd blypereryritdnads seppbrioins megngbetels as

(e.g., insulin resistance-dependent type and the

||keljecrdﬁ%ﬁétlﬂéasl%rrpﬂl%%tlulaﬁgorce iragiegperpehy or the like.

ne hro at hy, diabetic
P é) tﬁ% compound represented by the formula [I] of the

present invention thus obtained 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 éan be
converted into the free form or another salt by a method
known per se or the similar method. When the resulting
compound is in the racemic form, it can be separated into
the d*form and the l-form by a conventional optical
resolution means.

The starting compounds of the compound represented by
the formula [I] or a salt thereof may be also in a salt
form similar to a salt of the compound represented by the
formula [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



neur opat hy, diabetic retinopathy, diabetic angi opathy
and the like), pancreatic disorder, or restenosis
after percutaneous coronary plasty (PTCA) or stent

pl acement. Hereinafter the utility of the present
invention is 10 explained in detail. The conpound (1)
has superior triglyceride lowering activity and

chol esterol lowering activity as well as biol ogical
characteristics thereof, and is4¥pecifically suitable
for treatnment or prevention of hyperlipema, in 15
particul ar hypertriglyceridem a, hyperli poprotei nem a

and  hyperchol esterolenia, as well met abol i c
SyndPOT i ® AORETOECTBr 5 BTURSET 4171 deroRaPPLT ng

t her ef rom %%‘%c%iéee&"{‘r?aé%5%%g§3ewé /zel%fs.z;SK%BTaé plication
coronary arteéery disease, cardrac intarction, ang?na

pectord sy Jr %paa@é@rgée% Agglpﬁeﬂ%r{. seherLasssy),

intermttent claudication, peripher

art ef prre)39H03hsp1 SN #NSa80d bherdddRseFOhebh€aigENcation
of these di seases, the conpound (1) may be used al one

50r ney. ke2usedoj N cEnd 93t QBpPL 1dutdldiebadeddon Japanese

i ngredients such as a lipid | owering agent, a

chol esteaitoRp@bi totsd NP .agenk91am) HDRL Jdreweb-eBes@d, iy the
agent or a 44 chol esterol absorption inhibitor

(adrdimidieer mdthadmul t aneously or admi ni stered at a

certain interval) . In this case, these conmpounds are

pr ef er ablSynadnt e stamsgings repregerprashvathensormula [I] or a
(including intraoral disintegrating 5 tablets) or they

may $5¢ foffi BnBF Y U RNSIrsPér ST tHd efopRet imes referred

10 to merely as the compound (I), including a salt thereof and
a prodrug thereof) is low toxic and has squalene synthase
inhibitory activity, LDL cholesterol lowering activity,
triglyceride lowering activity, lipid lowering activity,
non-HDL cholesterol lowering activity and HDL cholesterol
15 level elevating activity, it is useful as a safe medicament
for prevention or treatment of hyperlipemia such as
hypercholesterolemia, hypertriglyceridemia or hypoHDLemia
in a mammal (e.g., mouse, rat, rabbit, dog, cat, cattle,
pig, monkey, human and the like) and is also useful for

20 prevention or treatment of metabolic syndrome. Moreover,
the compound is useful as a safe medicament for prevention
or treatment of kidney disease such as nephritis or
nephropathy, arteriosclerosis, ischemic disease, heart
infarction, angina ﬁectoris, heart failure, aneurysm,

25 cerebral arteriosclerosis, cerebral apoplexy, transient
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of suppository as rectal preparations. In this case,

possi bl e ingredients for the conbination use include,

for exanple, a PPAR, agonist such as fibrates [e. g.,

Cl ofibrate, Benzafibrate, Genfibrozil, Fenofibrate,

W- 1463, G578 and 10 the like]; and a chol estero

| oweri ng agent such as nicotinic acid and a derivative

and anal ogue thereof [e.g., Acipinox and Probucol], a
bile acid-binding resin [e.g., 4%holestyram ne,

Col estipol and the like], a conpound that suppresses

absor ption of cholesterol [e.g., Ezetimbe, 15

Si t ost er ol cin and the Ilke] a compound t hat
|nh|BFF§eT&% &si Br N cdipast &P ?%kaheﬁéﬁ HMG- CoA
reduct bltor such as Lov stg Slnvas%E

{ s

osis,

C- Pf"ég‘aﬁ ARG, AL Bt vja%ttea’i"}ﬁ)?tei RoswWa

e, el Svskene o Satkayin
ther egf; é$%ehbh§in@rt gyl i &l\evalipg. agent

due to Inhibitio stero% ester transportlng

5pr ot gbp ] LodlkiohET1409, LRbe228- Adhn AdphdHie hllgséuén

addition, a conmbination with an acyl-Coenzynme A
,Choh@lsf@faﬁhyaCMhbb@tﬂﬁf &S QopAN) Zoaddthicbbh@iof&s1) and
melinamde etc.) or a lipid rich plaque 45 regressing
agenth¢ el ike )G oppodunetst ide idsbbadr ) no MR B2/cD6264, a f I

03/ 059900 etc.) is possible. Further, a conbination

Wi t hparbohnebats towwrdmy pdgehy $PEIR)asora spantrebd¢auent.

i pase
Hereinafter the wutility of the present invention 1is

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

For treatment of these diseases, the compound (I) méy
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 1level elevating agent or a



O

inhibitor (e.g.orlistat etc.) is also possible. 5

Anot her possible ingredient for the conbination use

i ncl udes an oxi de squal ene-| anosterol cycl ase
inhibitor, for exanple, a decalin derivative, an
azadecal in derivative or an indan derivative. In
particul ar, by conmbining with an HMG CoA reductase 10
i nhibitor, nyalgia and nyolysis which are also the
side effect of an HVG CoA redudtdase inhibitor may be
alleviated. Further, this conbination not only has
lipid Iomering activity but also is effective against

ost eo osis and Al zheinger' $ dlsea e nd may i
the Bro %Sotse.rﬁof 155PEEHEM @ di seadl iPdbPapral (anintstered

apOp%§%Q&t E% bpfgéﬁ %fgkéyéd.gqe ll%%%aiAninterval). In

addi e conpoun i's sui tablfe
treaﬁﬂﬁptcgged|§§§§§<§§% hégegrﬂﬁﬁgeferably administered as
hyper chyl oni cronem a, or exanple, acute

pancseat i t psepieGalodisng (i 108ehgni sm 28041 ongesiwfegrating
pancreatitis, it is said that chylom crons cause

5m creogyild)zaki ORey Mmay panopbeabhg&lapiddianytbkeé@din the form
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vessel, or hyperchylom cronema results in increase in
produfct isoppofifome kat tnecdrld byephgeasitonen of In this case,
triglyceride wth pancreatic |ipase and then the free

f at tgoswind e253 ngrepubat ©sfer r bhgl gombimatalonplusee,include, for
whereby pancreatitis is 46 devel oped. Therefore,

si ncexanyd egoApBBAtk (Agprnhas sueh gry clatirdsesolergng Clofibrate,
activity, it can treat pancreatitis and it can

be
usedP A HLPEREE n L PHAOEZ L Lt | ESRPHHRFasE i Hy-1463, w9578 and

the 1likel; and a cholesterol lowering agent such as
nicotinic acid and a derivative and analogue thereof [e.g.,
Acipimox and Probucol], a bile acid-binding resin [e.qg.,
Cholestyramine, Colestipol and the 1like], a compound that
suppresses absorption of cholesterol [e.é., Ezetimibe,
Sitosterol, Neomycin and the 1like], a compound that
inhibits biosynthesis of cholesterol [e.g., an HMG-CoA
reductase inhibitor such as Lovastatin, Simvastatin,
Pravastatin, Atorvastatin, ZD-4522 (Rosuvastatin),
Itavastatin and the like], a squalene epoxidase inhibitor
[e.g., NB-598 and an analogue compound thereof and the
like] or an HDL level elevating agent due to inhibition of
cholesterol ester-transporting protein [e.g. JTT-705, CP-
529-414 and the 1like]. In addition, a combination with an
acyl-Coenzyme A “cholesterol acyltransferase (ACAT)

inhibitor (e.g. melinamide etc.) or a lipid rich plaque



®

conbi nation wth a known therapy. For treatnent of

this 5 disease, the conmpound (I) can be adm ni stered

orally or topically and it can be used alone or in

conbi nation with a known active conmpound. In this

case, ingredients which can be conbined include, for
exanple, aprotinin (Trasylol), gabexate nesilate

(FOY), nafanpbstat nesilate (Fusg&%, 10 citicoline
(Nicoline), urinastatin (Mracli and the like for
anti-enzymatic therapy. For the purpose of alleviation

of pain, an anticholinergic agent, a non-narcotic

anal ' r rcotic is also used. A.further
notag?§£%§%§%1gmgﬁtaBSFPCaf?m O%ﬂéglééscfégggnﬁ%u%% 07406264,
IS aﬁ@'b%?bb@@oéOgté?Foﬁga&ﬁs@XBEE['Pe f%hefTh%a combination
di sease includes diabetes, "hypothyroidism nephrotic

syndy ope QFb&HV‘ﬁHﬂ3ﬂ&%@@&n&aé%éﬂéa§HE% Ghe ol bkBcréfdic 1ipase
hyperl i pem a onsets subsequent to these diseases. In
manyingasasr heper bk pestia ager.avatesl sdhesesdbseases,

namely, 20 fornms a vicious circle. In view of lipid

51 ower i ng Zagittiheirt \gosstib@ ec dnpaeddefit ) fbs alhe0 swndiabltéon use
for treatnment or prevention of devel opnment of these

di seazebideandan nokhids scmedenet laarstreoddneyrlstser ethhibitor,
alone or in conbination wwth the nedicanents |isted

bel of®T ZxapiPdBet asdeeaki Mgrdvagive KigtedardePanin| derivative

Humal in, 47 Euglucon, dimcron, Daonil, Novolin
Monotard! indén fasivatdvfcobay, Dimelin, Rastinon,
baci | con,. Deanel i n. S, iszilins; insulin sensitizers

(thiazoli%ﬂ Hérﬁhau}ﬁﬁr by combining with an HMG-CoA reductase

10 inhibitor, myalgia and myolysis which are also the side

effect of an HMG-CoA reductase inhibitor may be alleviated.
Further, this combination not only has lipid lowering
activity but also is effective against osteoporosis and

Alzheimer’s disease, and may improve the prognosis of

15 ~ ischemic disease (cerebral apoplexy, cardiac infarction or
the like).
In addition, the compound (1) is suitable for

treatment of disease associated with hyperchylomicronemia,

for example, acute pancreatitis. Regarding the mechanism

20 of onset of pancreatitis, it is said that chylomicrons

25 .

cause microembolization in a pancreatic capillary blood
vessel, or hyperchylomicronemia results in increase in
production of free fatty acid by digestion of triglyceride
with pancreatic lfpase and then the free fatty acid

stimulates strongly a local place, whereby pancreatitis is



t hi azol i di ne PPAR agoni sts: pioglitazone, Avandi a,

KRP- 297, 5 TAK-559, MCC-555 etc., isoxazolidine drugs:
JTT-501 etc.), biguanide drugs (e.g. mtiglinide

etc.), insulin secretion pronoting drugs (e.g.

sul fonyl urea agents etc.), a- glucocidase inhibitors

(e.g. voglibose etc.), 03-agonists (e.g. TAK-677

etc.), insulin preparations etc.; 10 Hypothyroi di sm
treating drugs: dried thyroid (4%hireoid),

| evot hyr oxi ne sodi um (Thyradin S), |iothyronine

sodi um (Thyroni ne, Thyronam n); Nephrotic syndrone

t er at,i ugs: predni sol one (.Predoni.ne),
predﬁ?ggyg%%QSodiuﬁg%ﬂ%%?ﬁﬁte %¥%§Hoﬁ¥ﬁ%),c°9ﬁ?und (1) has
met h 1,500 Lym,syegci pat e, { Sal y- | L
betaﬁ%?ﬁgg%%éQ%Lgﬁgggghy;a%#%ﬁ%?%baﬁglg%# t g%gp ancreatitis
agenhgy @t pPy¥ehdaEOhge(PersaRtER) ing AbbAZAtitis alone or in
hydrochl ori de (Conelian) and the I1ke; Chronic rena

fai | gbfo i AldnNGridhUgS kil &lHeGal§-. 9. s For20 fAHtRReM AF this
(Lasi x), bunetani de (Lunetoron), azosemde (D art)

Set c. §iisCle,i nthdi tomsodrel g(IenakAphbiel dmligdtstered orally or
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(Reni vace) etc.], angiotensin Il receptor antagonists
[ e. gtorirrddgyarndniti ¢axdte luseBl apress)r drosambanation with a
potassium (Nu- | otan), valsartan (D ovan), irbesartan
et c. fnowra a4 igat ag@rewtds (Aanthh$rorde, dnogedpeots which can
bl ockers and the like. 48 |In conbination wth these
drugl® CREPEBAPHOGREIERS, cdRTberxidfer alpPyPoiEln y (Trasylol),

adm nistered. Since h rlipem a aggravates arteri al
scle?%ﬁﬁ%?ﬂfndmeSlgateyp?FOYfi nafa %stat mesilate (Fusan),

citicoline (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 also used.

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

Diabetes treating drugs: Kinedak, Penfil, Humalin,



causes hypertension, the conpound (1) is suitable for
5 treatnent or prevention of hypertension, and in this
case, the conpound (1) can be adm nistered alone or in
conbination with the nmedi canents |listed below. In this
case, the possible conbination includes conbinations
with, for exanple, angiotensin-Il antagonists [e.qQ.,

| osartan 10 pot assi um ( Nu- Lot an), candesart an
cilexetil (Blopress) and the Iﬂﬂe] ACE inhibitors
[e.g., enalapril maleate (Renlvace) l'isinopri
(Zestril Longes), delapril hydrochloride (Adecut)
capt nd like calciu ant agon sts
anfo%? ine e§h1%? s ¥ 8 onlhhgbegs% Y, 1 oﬁ%nlﬂjpl%ﬁfullns’

hydr@@&é&&ﬁﬂe (6¥Hé19b Egsﬁfﬁb 'keLac1D¥Bgten%%¥ﬁelln S,

diuretic, a receptor ers, receptor | ocke

and 1§Eﬁlﬂﬂ&$_ r%sﬁlﬁHrtggﬁsﬂei§@£§ I@gﬁfégdﬂy&lgg thed non-
compound (I) is osteoporosis acconpani ed by increase

of biwitkaahaliast epmt .agot sBecapgseg it deSUROENOEa, KRP-297,
lipid lowering activity, the conpound (I) can be used

5f or TARESPRNMCOFS5PS evedl | oisdfazodstdeaporesys: JTT-501 etc.),
acconpani ed by increase of blood cholesterol, and in

t hi oicas@idehdregapoeng. (mitighn nijeeadticn) st énedl iral oxeretion
or in conbination with the nedi canments |isted bel ow

25 Thenpdssobl dregabi natgon sntfomesimenbiagnitens ewict. h, a-
a sex 49 hornone and associated drugs [e.g., an

est rdgercpAepar arhdhitorprilel avonegl eeen) etc.), Ps-agonists

ral oxi fen erone, tibolone and the |ike a bone
resorpti- oﬁAFnﬁﬂlett&r JaudRSHLIR B LSRGHTFENS ot

10 Hypothyroidism treating drugs: dried thyroid

(Thireoid), levothyroxine sodium (Thyradin S), liothyronine

sodium (Thyronine, Thyronamin);

Nephrotic syndrome terating drugs: prednisolone
(Predonine), prednisolone sodium succinate (Predonine),
15 methylprednisolone sodium succinate (Solu-Medrol),

20

25

betamethasone (Lynderon):;
Anﬁicoagulant therapy agents: dipyridamole (Persantin),
dilazep hydrochloride (Comelian) and the like;

Chronic renal failure terating drugs: diuretic [e.g.,
furosemide (Lasix), bumetanide (Lunetoron), azosemide
(Diart) etc.], ACE inhibitors [e.g. enalapril maleate
(Renivace) etc.], angiotensin II receptor antagonists [e.g.
candesartan cilexetil (Blopress), losartan potassium (Nu-
lotan), valsartan (ﬁiovan), irbesartan etc.], Ca

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



vitamn D preparations [e.g., alfacalcidol, calcitrio
and 5 the |ike], bisphosphonates (e.g., etidronate,
clodronate and the like) and the |ike, a bone
formati on-accel erating agent such as fluorine
conpound, PTH and the |ike. Further possible
application of the conmpound (I) is wuse for
suppression of thronbus formation. Since blood 10
triglyceride level and Factor VAP that involves in

bl ood clotting have a positive correlation, and
triglyceride is decreased and clotting is suppressed
by intake,of w3 fatt acid,, hypertriglyceridena
accel'brarBa "Rt Shplis" 5¥ﬁﬁfigﬁg&RFJ¥Fh%F% ?%?gstcéan be

the Mk ab 9 BYPer) ifakaspatient 15 increased

secretion o pl asm nogen activator inhibitor froma
vascul ar sepdet hebiah ; G&hia 5fgas;art%régla>gtte@qalt hat e@bsis and
a person having normal blood Tipid, it is also thought
t hatcaudelsgl hggs i kan iker, ei rd t lompehigar edr)as i§Q suitable for
decreases the fibrinolysis ability. Therefore, in
5vi ewefatibat Ter 2Préosvetidig oaCthiypetyend vn camabumd thil case,
is suitable for prevention or treatnent of thronbus
f or atel orzompieunbi s (Icaseant hdbecorpioundstanede asewe or in
al one or in conbination. with the known therapeutic
agermomblipgt éen belisty, theefreadilslapefipes léphpd below.  In this
adm ni stration. 25 Thronbus formati on preventing or _
treddshg dPEgBOSBLBER SUWidEddaratnehuiehi gyfstions with,
arin calcium warfarin

[e.qg., heparin sodium hep,
cal do%im THeM L nf‘“ngF?’}gltrh'rI&nb%W‘%Q%‘lS&Isu_gée[%’. g, losartan

10urO%%Q%%glﬁma?ﬁbfiégé%)%tc%%%%%aLgég'éifgﬁgefln%Blopress) and

the likel, ACE inhibitors [e.g., enalapril maleate
(Renivace), lisinopril (Zestril, Longes), delapril
hydrochloride (Adecut), captopril and the 1like], calcium

antagonists [e.g., amlodipine besylate (Amlodin, Norvasc),

15 manidipine hydrochloride {Calslot) and the like],

hypotensive diuretic, a receptor blockers, f receptor
blockers and the like.
A further notable indication of the compound (I) is

osteoporosis accompanied by increase of blood cholesterol.

20 Because of the superior 1lipid lowering activity, the

25

compound (I) can be used for treatment or prevention of
osteoporosis accompanied by increase of blood cholesterol,
and in this case, the compound (I) can be administered
alone or in combination with the medicaments listed below.

The possible combination includes combinations with a sex



sul fi npyrazone (Anturan), dipyridanole (Persantin), 5
ticlopidine (Panal dine), cilostazol (Pletal),

cl opi dogrel etc.]. In addition, the conmpound (I) has
superior high- I1J density |ipoprotein-chol esterol

| evel elevating activity and is |ow toxic. Therefore,

t hese conpounds and salts 10 thereof can be used

safely as, for exanple, an agent for prevention or
treatment of primary |ow or hi ght%ensity

| i poprotein-chol esterol em a, Tangier disease or the

like, as well as an agent for prevention or treatnent

of cardiac in arctionﬁ t heroscl eroti c di sease, ,
hypeEPFIﬂ%rfﬁ & MiPxXeac18 ?@ 495pit8 - Abnot e §iygen preparation,
di ab% 1?15 ladvi'oan%eti(s: tCeon liga_ll.ci)xonfe%re toheatle,irlé(r:“nean i%%rione and
be used for prevén |ngpor reéting’ arteriosclerosrs,
nypeLhe PELAY, _VBSELeyég%i%'naéﬁhféitmg's%%t LE calcitonins,
conplication, diabetic nephropathy, diabetic

neur ppaddi, i drGth8hNepas hy. a BdMERAL®, calcitriol and
peri pheral 20 vascul ar di sease, thronbosis,

spanceeat 16 kdi sodephobsEdeics Cas di AC di s@Asat Yl akTbdronate
i schem a, sequela of cardiac infarction, heart

failaie, ticar dijee) vald/ ultey Yikecase Wine AlaeitABh-Sccelerating
di sease, in a manmal (e.g., nouse, rat, hanster

r abbagentcatuchdeg, ftatdtires deopsend shedp,ambhkey]ikeiman

and 25 the like). In addition, the conpound (l) is

sui t abl e Hugthst poseablagaapdiprelant phgthypekDpewid (I) is
(including primary hypoHDLenmi a), Tangi er di sease, and

i schetf cfPrastiPRFSeRL Phathrembies efBpBAt ¢equesinge blood

in a diabeti atient after
10 triéﬁycergdg level and Factor VII that involves in blood

clotting have a positive correlation, and triglyceride is
decreased and clotting is suppressed by intake of ©-3 fatty
acid, hypertriglyceridemia accelerates thrombus formation.
Furthermore, since the VLDL of a hyperlipemia patient
15 increased secretion of a plasminogen activator inhibitor
from a vascular endothelial cell more strongly than that of
a person having normal blood lipid, it is also thought that

triglyceride (hereinafter referred as TG) decreases the

fibrinolysis ability. Therefore, in view of the TG
20 lowering activity, +the compound (I) is suitable for
prevention or treatment of thrombus formation. In this

case, the compound can be used alone or in combination with
the known therapeutic agents listed below, preferably for

oral administration.

25 Thrombus formation preventing or treating drugs: blood



menopause. I n addition, the conpound (1) is
particularly 5 suitable for treating and preventing
hyperlipema, in particular, hypertriglyceridem a,
hyper | i poprotei nem a and hyperchol esterol em a, as
wel | as atherosclerosis vascular [|esion arising
therefrom and the secondary di seases thereof such as
coronary artery di sease, cerebral ischema, 10
aneurysm cerebral arteriosclercdls, periphera
arteriosclerosis, intermttent claudication, gangrene
and the like As a further notable exanple for
appl i cation .of the ound (h£, prevention o

‘€as

he .co r. .
t r eat BRI BT OR zHBPHBFTSTS 15! % d'9PELeRenfPit By, beparin
It has, been kno t.hat ipcrease . of —bloqd choresterol .
PRk L i AP IS G R S i TR
(1) e used nt i . of, C o
i
|'i pops o gigyreBehest er@htheyg), el evabyRgaardisi ty (B8Esantin),
lipid 20 'owering activity, and when the conpound (1)
51 S usesh JHadinsUCIPapUNAOEE) , | LitaBtHgondNPNESE Br,edclopidogrel
alone or in conbination with the follow ng drugs. In
t hi sewasle, the possible conbination includes
conbi nations with an acetyl cholinesterase inhibitor
(e.g., ATlrceptitiExceltdre aotp2Enthél]) iles) suppranylwiah-
R- production or secretion inhibitor 52 e.g., ay or
R sederetidye Linhb bt o iR easegql shevalyelzyagzgg azefivity
the like, or SIB-1848 and the like), an anyloid R
coactthtiSodornkh?PHi ¢ or Tergioret| Loy FOmBETABE R AL TS

10 thereof can be used safely as, for example, an agent for

prevention or treatment of primary low or high-density
lipoprotein-cholesterolemia, Tangier disease or the like,
as well as an agent for prevention or treatment of cardiac

infarction, atherosclerotic disease, hyperlipemia, mixed-

15 type lipid abnormality, diabetes, diabetic complication or

the like and can be used for preventing or treating
arteriosclerosis, hyperlipemia, hypertension, diabetes,
diabetic complication, diabetic nephropathy, diabetic

neuropathy, diabetic retinopathy, arrhythmia, peripheral

20 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, dog, céttle, horse, sheep, monkey,'human and

25 the like). 1In addition, the compound (I) is suitable for



1792) and the like) and the like. 5 In addition, since

t he conpound (1) has bl ood glucose |lowering activity
and shows bl ood glucose | owering activity in a rat
suffering from endonorphic di abetes, it inproves

insulin resistance. It is, in viewof its biologica
characteristics, especially suitable for prevention or
10 treatment of hyperglycem a and the secondary

di sease arising therefromsuch ds conplications
observed in the diabetic nephropathy and rena

failure stage, circulatory disease such as anaem a

bone net abol i sm abnornal it

, it . , }
anor BXFat HIfH ACaPFREEN T HF ViR OURBE BnkiiFa WeeH REimary

neur ,di_abet.ic neuropathy, diabetic . .
reti ﬁg%l%l{%ﬁm ?ébé ﬁ%l%yasaglu egfs'}édi %?)? esrcfheglslc\/v(relfﬁrgsdlsease

insubife feISLaBEe Pt flisgasesnali gk dihergtiom after

such as hypertension and inpaired glucose tolerance
and hbgopRREONdanyadiseast suehcesp&aidli @y disspaseicularly

cardiac failure, 20 ischem c cardi ac di sease, cerebra

5 schemi ablientteknt té£ting AraugreathOihq@nt pgangpenca, |ih
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treatnment of these diseases, the high-density

| i popaotisiuiachohesterwlgllyeveli deheyathygrddgenprotetd®nia and
present invention nmay be used al one for prevention or

25 thyparabotlesterobgnize wsedellh gdomdihratdsoAewnpshs otdmular
bl ood 53 glucose |owering drugs or hypotensive drugs.

In tigsianseisinpekherafmobuangd bhe pracnsiegl| giseases thereof
adm ni stered as oral preparations (including _
intr%ﬁﬁ@ﬂadegFﬂPéiﬁeﬁ§9ﬁfytQBF%?§§c cerebral iSchemia,

aneurysm, cerebral arteriosclerosis, peripheral
arteriosclerosis, intermittent claudication, gangrene and

the 1like

As a further notable example for application of the
compound (I), prevention or treatment éf Alzheimer's
disease is exemplified. It has been known that increase of
blood choresterol is a risk factor of Alzheimer's disease.
The compound (I) can be used for prevention or treatmént of
Alzheimer's disease due +to its superior high density
lipoprotein-cholesterol level elevating activity and 1lipid
lowering activity, and when the comﬁound (I) is wused for
such purpose, it can be administered alone or in
combination with the following drugs. In this case, the
possible combination includes combinations with an
acetquholinesterasé inhibitor (e.g., Aricept, Excelon and

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



Alternatively, if necessary, the conpounds may be 5
adm ni stered as rectal preparations 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.g., glibenclamde, gliclazide, glinmepiride and the
like), (3) 10 an a-glucosidase inhibitor (e.qg.,
vogl i bose, acarbose and the Iilke&), (4) an insulin
sensitizer (e.g., pioglitazone, rosiglitazone and the
like), (5) an al dose reductase inhibitor (e.qg.,

Epal restat, Torestat and the like and a | ycation

i nhi b¥t%r (2. d. ,°an? n&&ﬁaﬁFﬂ?%eiaeﬁijb%w | PRe) . 285 JA-52, LY-
mbi, nAt | i th | ogi ¢ .dj i na. d _
(" or TR . el B O g 8 335 B hiAfeg 2 amyloi
oot rBarorsyiieidl e Tanib STHe - (i) $137002b5eapEapenoc (-

estr'adi o erate an

treatidyy GnddchbaiDydf emLichkaipgkeand the Tike), a
endonetriosis and hysteronyona treating 20 drug

s(1 eupror el adacet ah e, sidrRazak avmbd il | (Keha8rbid&d glucose
i ke, or a conmbination with such a drug and a di abetes

tr eatdwey idigugct svat B ardshblkeb1 bd td1RIcMEC loRering activity
conbi nation wth a hypotensive agent is possible, and

t he Tyentraitnehfiflesind diroexanpbeorgtic aliabbtdsuret iiGnproves
(e.g., furosem de, spironolactone and the |ike), 54

(2) s\dparheiseaned.ve Iitnhbbi torvie ¢f, issehbdbigiamd

the like), (3) an angiotensin || receptor antagoni st

(e. gharacsat takcs c Aifhesaprtay 2vitakdy [forvarswentapn or

i rbesartan,

10 treatment of hyperglycemia and the secondary disease

arising therefrom such as complications observed in the
diabetic nephropathy and renal failure stage, circulatory
disease such as anaemia, bone metabolism abnormality,

vomiting, nausea, anorexia and diarrhea, nervous symptoms

15 such as neuropathy, diabetic neuropathy, 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

25

claudication and gangrene.

In treatment of these diseases, the high-density
lipoprotein-cholesterol level elevating agent of the
present invention méy be used alone for prevention or

treatment, or may be used in combination with other blood



ol mesartan and the like), (4) an angi otensin
converting 5 enzyne inhibitor (e.g., enalapri

nmal eate, delapril hydrochloride and the like), (5) a
cal ci um antagoni st (e.g., nifedipine, manidipine

hydr ochl ori de, am odi pi ne besylate and the |ike) and
the like. In addition, a conbination with a chronic
cardiac 10 failure treating drug is possible, and the
drug includes, for exanple, (1)3a (3 receptor

bl ocker, (2) an ACE inhibitor [e.g. enalapril maleate

(renivace), lisinopril (longes, zestril etc.)], (3)

an angi ot en |n Il or ant agoni st ]
cand%E%?‘%saﬁw 8.*4?5&%?.(1? i 6 gg tewvseardtra%sw oBrihi case,
15 etc an aldoster ne

(splronéi Oundsé% e enoﬁe ? J@ﬁ&&?ﬁeff oral

MR e s W

The EOBRURG vELY), Nas RURSLLRL, SKel e&&rlpowagl ﬁag%e
protecting act|V|ty That is, the conmpound (I)

sexhi fintis i steeadi £9 mct@ueys@ebwgtf&fseqtn agai astm of
condition in which skeletal nuscle is necrosed or

col |suppaisedprgauseik lygredtients fraod @as BYCBomSined in this
ischem a, effort, excessive exercise, trauma (bruise,
skel@tsal imgdutle blleedi ngsul2bnepespanatishock)g. buruman
mal i gnant hypertherm a, malignant 55 syndrone,

met alfsivuld npopatiie, 1iked | afdat arsulfopdulga agestulean .,
dystrophy, infection, intoxication, netabolism

abnSHARERCY aBHee hyHecLREL Af a. I MNP igp6ei pRdaths Liked , (3)

10 an a-glucosidase inhibitor (e.g., voglibose, acarbose and

the like), (4) an insulin sensitizer (e.g., pioglitazone,
rosiglitazone and the like), (5) an aldose reductase
inhibitor (e.g., Epalrestat, Torestat and the like), and a

glycation inhibitor (e.g., aminoguanidine and the like).

- 15 A combination with a gynecologic disease treating drug

(a climacteric disorder treating drug (conjugated estrogen,
estradiol, testosterone enanthate, estradiol valerate and
the like), a breast cancer treating drug (tamoxifen citrate

and the like), a endometriosis and hysteromyoma treating

20 drug (leuprorelin acetate, danazol and the 1like) or the

25

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

diuretic (e.g., furosemide, spironolactone and the like),



conmpound (I) protects skeletal nuscle from cel

di sorder 5 resulting fromthe above factors. In
addition, the conmpound (I) has treating or preventing
effect against nyalgia resulting fromcytotoxicity of
ot her drugs (e.g. HMG CoA reductase inhibitors,

cycl osporin, fibrate drugs etc.) and further,

r habdomyol ysis in a serious case, etc.. 10 In
particular, the compound (1) exHidits superior
treating or preventing effect against nyal gia induced
by a HMS CoA reductase inhibitor and further, serious

I hi bits
o ang oor ST SiiaEe TR FREcuRes - cePteneklcand the
by a :E‘ ?H'\/GI'%S:PA reduglosc%nlsgpll t}l t?;?éenp’&r an%&igaqqlﬁt (e.qg.,

at or vas ati | ovas I mvas prava
roqu@§§f¥3H1 EBQM§§$ le%é@%;atIJElég?%a%aSt§£$£%artan,
pitavastatin etc.). e conpoun has ‘superi

Skel@lﬁ@sd?ﬁ%%'%ndpEQEeQHkQ aQEbeByaﬂBgoténéﬂ%’foééﬁﬁertlng
Therefore, the agent 20 o "t he present invention can

sbe sedfne usethiditforexa@lf,, aSemdn 408Nt fidlecate, delapril
preventing or treating rhabdonyol ysis, myogl obi nuri a
assocydatoeth 1wirt He r dnadb ddrey dlikei $, (By danyad1giiam ahBagonist (e.g.,
mamal (e.g. nouse, rat, hanBter, rabbit, cat, dog,

cow, nHmdeinshespninbpkey, hiydmapohktcide, 2&mlldwkipine besylate
conmpound (1) has superior ubi qui none increasing 56
actHVF%fheaﬁékﬁfeVégﬂﬂﬁglé#etreating ef fect agai nst

and |nh|b|t|ng effect of progression of organ
dysfunctlBnaﬂﬁﬂt“ﬁbgéthgpPDP iopi tthhigs chirgniyg efandias

an %%FQure treating drug is possible, and the drug includes,
for example, (1) a P receptor blocker, (2) an ACE inhibitor
[e.g. enalapril maleate (renivace), lisinopril (longes,
zestril etc.)], (3) an angiotensin II receptor antagonist
[e.g. candesartan cilexetil (blopress), valsértan, losartan
15 etc.], (4) an aldosterone antagonist (spironolactone,
eplerenone), (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 (I) has superior skeletal muscle

20 protecting activity. That is, the compound (I) exhibits

treating of preventing effect against condition in which
skeletal muscle is necrosed or colliquated, caused by
various factors such as ischemia, effort, excessive
exercise, trauma (bfhise, skeletal muscle bleeding,

electric shock), burn, malignant hyperthermia, malignant



S

preventing or treating and for inhibiting progression
of 5 diseases based on this pharmacol ogical activity.
Herein, organ dysfunction includes hypofunction of
vari ous organs and conplications thereof and, inter
alia, preferred is ischem c organ dysfunction. That
is, the conpound of the present invention can prevent
cell death caused by ischemia 10 or the |ike and can
protect the function of a cell &% an organ, and
thus, it can be also used as an agent for maintaining
the function of an organ, an agent for protecting an
or gar tor. of organ, cell or the

hi bj
Spem%lairg |r’1 I FabOllﬁg{Yﬁ ahYy hJemg)raéT?rﬁ ri'SmP’ﬂ‘?/%?‘m'on
can Iy, ge& ag H@% fgc@x&qfu )g ol HC'HQta lism
cardi ac muscle ypotu

damage o braih fcti oh

pan(Htﬁ@rh%lQ¥90£H@cﬁ§é§¥}t%%§th' nqqéfeogept\é%ekgggfiﬁ,ct S

(in particular, based on ischem a) an ure o

eacChcor@ogad angd gadtddihi Qlktelefggnﬁﬁs%lteo £36Rt Be1 PAiildbrder
addi tion, organ dysfunction nay be organ dysfunction

5reSMdﬂuﬂglﬁQOBT@hSﬁﬂﬁ%&oﬁéCbaaﬁorﬁltaﬁﬂ@aahﬁiéﬁj(the

10
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di seases (cardiac infarction, angina pectoris, brain

I nf arogippongd CEY difrsalt deamdnghagepwivent ingnekfetthgagainst

i schem ¢ cardi ac di sease, or may be organ 25

dysﬂWﬁé@ﬁénr%ﬁwiﬁ#ﬂ9u§némrbMQOtWXkﬁﬂUM'OénooperediuB$ ae.g.
transpl antati on of an organ. Further, the agent of

the HMGr @eg fethﬁi@ﬁq dRhiBiEPEY, REHl@SPPEAn; nhillyatiengirugs

ro res i on, rovin rognosi s and reventin
gec ﬁ&a y ﬂ%v%ﬂ ntrgagdo%yoly51s in apserlous é%se, etc..

In particular, the compound (I) exhibits superior
treating or preventing effect against myalgia induced by a
HMG-CoA reductase inhibitor and further, serious
rhabdomyolysis, and inhibits decrease of
geranylgeranylpyrophosphate in a muscular cell induced by a
HMG-CoA reductaée inhibitor (e.g. atorvastatin, lovastatin,
simvastatin, pravastatin, rosuvastatin, itavastatin,
fluvastatin, cerivastatin, pitavastatin etc.).

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, mbnkey, human etc.).

The compound (I) has superior ubiquinone increasing
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and recurrence of diseases (in particular, ischemc

di sease 5 such as ischem c cardiac di sease or brain
infarction) which are causes of the aforenentioned
organ dysfunctions. Herein, the organ includes, for
exanple, brain, liver, (_J kidney, heart, spleen,
pancreas, eye (retina), and nervous tissue (centra
nervous tissue, peripheral nervous tissue 10 etc.);
preferably, peripheral nervous tiéssue and, inter alia,
preferred are heart and nervous tissue. Having both of
squal ene synthase inhibitory activity and ubi qui none
increagin. activit ows appLication Q he agent

[

al |
Lo 1 het BrOgHoSTS BYeT e Srar Seast b ARG FROIAE i3pd
br ai ar.t - Ki , r.v L Ssue ncr r _the
D& B g KEGDEY 0P SL OB LSS U5, SANGY B8RS anc
ti ssyglan félﬁh@bﬁ'£%htﬁﬁ%§9r99r§§§f&f)é% %%”B%eng for
mai ntaining consciousness or [ife-prolonging becones
posshhdLentaRG oPaf KENSQRy Sindi 862SEnPILiAiABEh B rSssion of
di sease resulting from 20 central neurodegenerative
5di se@bL% bastdeat ethisl phaafdtdi®icair aatrenty of Herein,
nunbness of hands and feet, inperception, pain,
t heromgars elysiftingt 1 gn abndudaki hypofilreation 6f WerMOuUS organs
hyporefl exia resulting from peri pheral neuropathy
becormes qeowdiibheiony thegeofsandf ntwgart ia2bprefatmmntis
of cardiac failure or arrhythma, or life 58
pr ol ityiaig cheg s sdysdssiciien. | nThate icas&hef cmpmayds of the

inhibiting the progress to dialysis or renal .
present invention can prevent ‘cell death caused by ischemia

10 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

15 invention can prevent or treat heart hypofunction

(including damage of cardiac muscle), brain hypofunction
and pancreatic hypofunction resulting from various factors
(in particular, based on ischemia) and the failure of each

organ and can inhibit progress to death.

20 In addition, organ dysfunction may be organ

25

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

dysfunction occurring during or after an operation or
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transplantation, or |ife-prolongi ng becones possible.
The conpound of the present invention has superior 5
ubi qui none increasing activity and preventing or
treating effect against organ dysfunction or organ
failure, and is lowtoxic. Therefore, the conmpound of
the present invention can be safely used as an agent
for preventing or treating cardiac infarction,
arteriosclerotic diseases, 10 hyyerlipem a, brain

i nfarction, cerebral henorrhage, neurodegenerative

di sease or diabetes, or diabetic conpllcatlons
addition to an agent forﬁfreventlnﬁ %ﬁ treatln 9 the

an aééﬁ?sﬁ%ﬁnﬁaﬁﬁ Bi of Y gt essf 8 T rordin aget
dysf n.or._organ failure. Q
be u e%g Wﬂ?&%gﬂa or a%ﬁ%ﬂﬂ?ﬁ??%ggarterﬁbs%ﬂe?og %greSSlon’

hr opat

di abgh crei@pathys &H§g§§ésc(ﬁﬁtb£¥K¥HJDér, 1schem1c disease
arrhythm a, peripheral vascul ar di sease, thronbosis,

520 péﬁ@lﬂ%ﬁd|1%cﬂbﬁ9&d<%rdﬂa%0|a@§b§s@e<§zftbr@'ﬁﬁiﬁ@ar&@m) which
(coronary heart diseases), cerebral ischem a, cardiac

i nf aseé¢ i @useishetr skeguefaemehttandd agrgaif anetruoatiseart

val vul ar di sease, or Al zheiner's disease. In

addi ti on,Hetreéncohpouryal Jincadndbe, Usedxkople, brain, liver,
preventing or treating cerebral infarction; 25

cer ebtdeshemsPrhageR 190l/| akngreas, WwYMAmptinednt dmémeegvous
or 59 deteriorated excretion of urinary bladder based

on hEUWBLACRPEIPAIIGHSHP $igPieaReadiedagnnervous tissue

neurode%eneratlve _ _ ,
etc.); preferably, peripheral nervous tissue and, inter

glygg%ﬁg&go@plppggtﬁgﬁpea a r@veapm%@éao argi' 806L ESsment

alia, preferred are heart and nervous tissue.
Having both of squalene synthase inhibitory activity
and ubiquinone increasing activity allows application 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
consciousness or life-prolonging becomes possible, and

Parkinson’s disease or Alzheimer’s disease resulting from

20 central neurodegenerative disease can be treated. 1In

addition, treatment of numbness of hands and feet,
imperception, pain, thermal sensitivity abnormality, ulcer,
or nervous hyporeflexia resulting from peripheral

neuropathy becomes ﬁossible. In the case of a heart,

25 treatment of cardiac failure or arrhythmia, or life-
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di sease; and cerebral vascular denentia, in addition

to cardiac failure and renal failure. The conpound

(I') 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 E, ..1 the

UCP (uncoupling protein) function. Therefore, the
compound (I) is useful for preventing or treating

obesity 10 and is suitable for %?eventing or treating

i npai red gl ucose tol erance, diabetes, insulin

resi stance, hypertension, hyperlipema or the like
assopLol 6 Md BeBRS!Yos Hice L he EAIPONA e )iBASys,
bot h of squal’ene synthase 1nhibiting activity an

ubi qQUARORE: i NC @RS pREgAESd Wd Wiklysis &ddiddan to

lipid nmetabolisminproving activity such as

chol esdesmiladtew@bhNgoACt i fk-iko1bhyghy Ciedd i d PYRELPDe .
activity and high-density |ipoprotein-cholestero

(HDL) | efted celmpwahdngf attd pirkgentt icanthieorexkhsesepyrior
advant ageously used for preventing or treating organ

520 dylsiqrigtanen iorreagamg fadtlioriey and eprestdra,ingr gantreating
dysfunction or organ failure resulting from di seases
suchebectagaingschesan idysdusessen (earalise ifafiincei omd is
angina pectoris, cerebral infarction, cerebra

henotPhdGE st c. FhereEPLRt g semeaird & dibgc PraFeRiase.

In additian, since the 25 congound él%ghas ubi qui none,

i ncr EAS g CAcERrEi PY FH HdiNtE8n2802 ™ t3 9N pitq T BRRYSHg "9 or

aCtly}éééiﬁ%oEa§ 9gglf%fggft€%g,t5§9ériosclerotic diseases,

10 hyperlipemia, brain infarction, cerebral hemorrhage,

neurodegenerative disease or diabetes, or diabetic
complications, in addition to an agent for preventing or
treating and an agent for inhibiting progression of organ

dysfunction or organ failure.

15 The compound (I) can be used for treating or

preventing arteriosclerosis, hyperlipemia, mixed-type lipid
abnormality, diabetes, diabetic complications, diabetic
nephropathy, diabetic neuropathy, diabetic retinopathy,

arrhythmia, peripheral vascular disease, thrombosis,

20 pancreatic disorder, ischemic heart disease, CHD (coronary

25

heart diseases), cerebral ischemia, cardiac infarction, the
sequelae of cardiac infarction, heart valvular disease, or

- Alzheimer’s disease. In addition, the compound (I) can be
used for preventing or treating cerebral infarction;

‘cerebral hemorrhage; pollakiuria, urinary incontinence or



i schem ¢ cardi ac di sease, prevent or treat nore

serious cardiac failure, and inhibit progress from

cardiac failure to death, and thus it is extrenely

useful as conpared with 5 a |ipid |owering agent

havi ng no ubi qui none increasing activity. In

addi tion, regarding other organs such as brain,

ki dney and nervous tissue, the conpound (1) having

ubi qui none increasing activity i addition to Iipid

| owering activity is excellent in ternms of being

capabl e of 10 preventing or treating organ or tissue

fail i 4 it or t , I

B e D ALP

appl hed-dindhe af premmnlionedeyati s fi %eﬂ§@§odééer@ldt1ve
be used in conbination with biologics (e

ant i psi £5; WAACLELHHFAPILBLLORS, d&tdhb)ia, 15 addition to

Alternatively, the conpound (1) can be applied as a
conbtawadiaen fhhenapyand reoli Baklere W tihegebRbbGnd (I) is
therapy. The anti bodi es and vacci ne preparations

5i ncl alde waeeduhefopriopeatdatiogsddatiectatedobanghetensisrases
I, vaccine preparations directed to CETP, CETP

ant i ®odliige-pPTNFoRg O3 .ant i bodi es and anti bodi es

directed to other cytokine, anyloid 1 vaccine
preparat|5%¥§heéﬁ%qut%ﬂé@uépab%tﬁﬁﬁ Regpcirppgrted to activate
(DI APEP-277 of Peptor Co etc.), as well as

ant | iU’ SPnogict e repaial i Brrcdidnect Eaef%forer the

cytoklne in enzynes and t

t her€Po18 Zﬂ{pﬁgn e%tgn§9ﬁc%¥?1e?ﬁaﬁﬁaPétpﬁﬁg ' Qs ity

Ism antl I es

tolerance, diabetes, insulin resistance, hypertension,

10?: rpieagoﬁéitsa%oﬁpglyﬁsfo%r ?éver“?{ Ortuflor tlrpa\é Sdlmpalre%o glucose

hyperlipemia or the like associated with obesity.
Since the compound (I) has both of squalene synthase

inhibiting activity and ubiquinone increasing activity in

15 addition to lipid metabolism improving activity such as

cholesterol lowering activity, triglyceride lowering
activity and high-density lipoprotein-cholesterol (HDL)
level elevating activity, it can be extremely

~advantageously used for preventing or treating organ

20 dysfunction or organ failure, inter alia, organ dysfunction

or organ failure resulting from diseases such as
arteriosclerotic disease (cardiac infarction, angina
pectoris, cerebral infarction, cerebral hemorrhage etc.)

including ischemic cardiac disease. 1In addition, since the

25 compound (I) has ubiquinone increasing activity in addition
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vaccines relating to enzynmes or proteins involved in
coagul ation or fibrinogenolysis systemin blood, and
anti bodi es or vaccine preparations directed to
proteins 5 involved in glucose netabolismor insulin
resi stance. The genetic therapy includes therapies
usi ng genes associated | wth cytokine,

reni n-angi ot ensi n enzynes and the products thereof,

t her api es using DNA decoy such a%® NFKB decoy,

t herapi es using antisense, therapies using genes
associated. 10 with enzynes or a proteins involved in
bl oo@ol !LP gd %tw%qgﬂgs%élevl g%esef’j}gr%ofé = 'Q:d Va\{int rtl. eat
WetabO|I§%] excretron or ‘ausorption ¢hol 'ester o',

trighyegeh e, cldiacchplester @re@%n\?\; (tgﬁdtlpépcs R RLD) ous

t her api es usi ng genes associate enzynes or

prot ekngi 4@ fhi 18- And AL t13r8ye8s &Sr A ca¥ePEc failure
etc.) involved in vascularization therapy for

peri pbededth,asedl ahuobst riuctdx@ent NEragd Rl US RGNPEPEE with
associated with proteins involved in glucose

Sret abolisid dowernsyl agertegisstiagcey antainidreeisertasing
cytoki ne such as TNF. Alternatively, the conpound (1)

can fetigidd -i nInoaddiaidron regérdiny oehrdmwsgengansch as
regeneration nethod such as heart regeneration, Kkidney
regePBR i didnginere e TVeyen&iasken gre compound (I) having
revascul ari zati on, or, vascul arization thera

py ..
uti | FRAHY " OPahBRF &t AT GtV Lk v B Bion( Far LéRid
nmononucl ear cegl n&rrOM/sﬁ mcell etc.). 25 Wen the

conpoUhd (19) P51 Ebhbi e FXTeLAeBE nt? diilys 0§2Pedpgncapable of

1oapp'ﬁééUéA%QnEOOEh@ré§é¥ﬁ%“%@%h%”§9 {fggﬁé” A{Euggsfgsgghition

to organ dysfunction, and also has life-prolonging effect.
When the compound (I) is applied to the aforementioned
various diseases, it can be used in combination with

biologics (e.g. antibodies, vaccine preparations, etc.).

15 Alternatively, the compound (I) can be applied as a

combination therapy in combination with genetic therapy.
The antibodies and vaccine preparations include vaccine
preparations directed to angiotensin II, vaccine

preparations directed to CETP, CETP antibodies, TNF «

20 antibodies and antibodies directed to other cytokine,

25

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

antibodies or vaccine preparations directed to enzymes or



t hese active ingredients may be adm nistered as a
conbi ned agent obtained by fornulating themin one
preparation. The conmpound (I) can be used orally or
parenterally 5 via injection, infusion, inhalation,
rectal admnistration or l|ocal admnistration, and
can be used as it is or as a pharnaceutica
conposition (e.g. powders, granules, tablets, pills,
capsul es, injections, syrups, el sions, elixirs,
suspensi ons, solutions etc.). That is, at |east one 10
conpound (1) can be used alone or as a mxture of a

h ticall t ahl rrier_(adjuvant, . .
el Bl Erne 28PETO0 hanPatt bencys Hosit iefe’ ARt RaHes o
A : i N : -
O BRI LDV B SOOI L)l b5,
powdgsa g At 1S USL f’ibﬂi%o%‘é%fﬂ%ﬂ@f%ﬂsténﬂ id 96O, and
prepared by a conventional nethod appropriately using

an aiﬂﬂﬂﬂ@di@%eoQn@&&ﬁid@{PQeﬁgﬁyﬁiﬁﬂénﬂﬁrected to proteins
phar maceutical carrier, for exanple, an excipient

5(e. ginvdlaled tim gaidsywinetakadk sm, oS adisumiRydeogetance. The

10
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carbonate, 20 |actose, starch, crystalline cellul ose,

t al ggergrtacukhéeapy sugdudepot besasidss taiags gehes )gssvciated
bi nder (e.g. dextrin, guns, alcoholated starch,

gel atiith, chpdkoxgprigmincenbipbsmesin enzymes and the products
hydr oxypr opyl et hyl cel | ul ose, pullulan etc.), a

di sititeagednt tiiergpiesamrisdrgnBihydewdy wusheapoli Bk idaroy.,

25 croscarnerose sodi um crospovi done, |ow substituted

63 HIPBAGPr OPYIE ANTHSE8ES . pHRT TSy 454pgr etnet @spociated

a with enzymes or a proteins involved in blood lipid

metabolism (e.g. genes associated with metabolism,
excretion or absorption of cholesterol, triglyceride, HDL-
cholesterol or blood phospholipid), therapies using genes
associated with enzymes or proteins (e.g. growth factors
such as HGF, VEGF etc.) involved in vascularization therapy
for péripheral vascular obstruction, therapies using genes
associated with proteins- involved in glucose metabolism or
insulin resistance, and antisense for cytokine such as TNF.
Alternatively, the compound (I) can be used in combination
with various organs regeneration method such as heart
regeneration, kidney regeneration, pancreas regeneration or
revascularization, or vascularization therapy utilizing
transplantation of marrow cells (marrow mononuclear cell,
marrow stem cell etc.).

When the compound (I) is combined with other drugs



| ubricant (e.g. magnesium stearate, cal cium stearate,

talc, starch, sodium benzoate etc.), a coloring agent
(e.g. tar dye, caranel, iron sesquioxide, titanium

di oxi de, 5 riboflavins), a corrigent (e.g. sweetener,
flavor etc.), a stabilizer (e.g. sodiumsulfite etc.)

and a preservative (e.g. parabens, sorbic acid etc.).

The nedicine of the 1 > invention including the

af orenenti oned agent usually cott ai ns t he compound

(1) in an effective anount for 10 treating and

preventing di sease. The content of the conpound of

t he Gl piin t i C resent.. . .
nverbranibicafr) B TR S Gothy i S o atseases,
totabhe pL €A Al QRgrd Bfe MBI infi NBUSEH: A NS 1R PLESENL ombined
i nvention may con?aln drug 1 ngredients other than t%e
conpaydsl (dDtasedSbans &6hd M 1inddk8dh et ,orf@ipdeparation.
ingredients are not particularly limted as |long as

t he obj ectheofcompeuhavent icdh ibe asbieveslly ardpaasnberally
used at an appropriate conbination ratio. Specific

Sexanpl ®simgfedtiendosafes for,minhellatdtos abteettel administration
(i ncludi ng sugar-coated tablets, fil mcoated tablets),

20 pbt | kxocdapsialiasstyptimil . eendf cae e amddess powlers; as a
syrups, emul sions, suspensions, injections,
sustRhHEthGeeItdgad competitiions (e ghapeders.agganules, tablets,
oi ntnents. Such_preparations are prepared according .

to aPtrive fBPSHARS net HMRFIEENG: . YT MR hGIUdE4ERF betf LTS

Japang;e Ph%rnacogﬁei%%. 2% Sggci%égghhy,a% ggégtmﬁgn
be prOHIEETBY  gF a1 hG 64 ‘

10 compound (I) can be used alone or as a mixture of a
pharmaceutically acceptable carrier (adjuvant, excipient,
additive and/or diluent).

For the medicine of the present invention, the
compound (I) which is the active ingredient ﬁay be

15 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.g.
calcium carbonate, kaolin, sodium hydrogen carbonate,

20 lactose, starch, crystalline cellulose, talc, granulated
sugar, porous substances etc.), a binder (e.g. dextrin,
gums, alcoholated starch, gelatin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, pullulan etc.), a
disintegrant (e.g. carboxymethylcellulose potassium,

25 croscarmerose sodium, crospovidone, low-substituted



the conpound (1) alone or a uniformm xture of the
conpound (l) and an excipient, a binder, a

di si ntegrant or another suitable additive by a
suitabl e nmethod, followed by addition of a |ubricant
or the Iike, and then conpressing 5 the resulting
granul e; by conpressing directly the conmpound (1)
alone or a uniformm xture of the conpound (1) and an
exci pient, a binder, a disintegﬁéﬁt or anot her
suitable additive; or by conpressing.a granule.
prepared in advance alone or a uniform m xture of the

grany c?rc%ﬂﬁ:r%pg'fi:giip&foéeo %%QEEEY? M rketa%%sg% §ab$ et

may C oring adent a corrigent or the'

it negessamyt (Eg. PRESERM fAkkeL rafBY &qc%%%eeﬂsﬁe talc,

wth a SU|tabIe coatlng agent. An injection can be
pr epat £bHy sSuseRl Méhbatzusrendi Nng &f1oamd skt nge .
certain amount of the compound (I) in water 15 for
I nj edye Orcarphygs| of g calsgedbikiae, Rt garive sabuiden or
the like for an aqueous solvent, or in a conventiona

Svegetdpifd agiihsdr 4 heodnilgenfroneag nosweathemeus $sdhventeta ), a

~/ obtain a certain amobunt of the resulting injection,
or bstahitltiizeg &ecer txidivansuhfibé etve Jcempoandr¢sgrvative
into a 20 . container for injection and then sealing
it. ¥°-Car PRERPEOT PT84l agiepatath on Thﬁcfﬂaééglne of the

subst ances used conventlonall in the d g
prepﬁPﬁpFéﬁ“aiPc%ﬁ%ﬂmh§' SSRAPER %%Hﬁf?b?g EFy%f%ﬁ#%%m
ceIIuIQ§e ca gox neth Elulose ngi A% £
car rie % ¥ ? nel udfess %ﬁﬁlWFeamﬁﬁﬁ °Ta

10 phystlr%la%g.hgagngspreventing disease. The content of the

15

- 20

25

compound of the formula (I) in the medicine of the present
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 éompound (I) as
an active ingredient, said ingredients are not particularly
limited as long as the object of the invention is achieved,
and can be used at an appropriate combination ratio.
Specific examples of the dosage form include tablets
(including sugar-coated tablets, film-coated tablets),
pills, capsules, granules, fine granules, powders, syrups,
emulsions, suspensions, injections, sustained-release
injections, inhalants, and ointments. Such preparations
are prepared according to a conventional method (e.g. a
method described in ‘Japanese Pharmacopoeia).

Specifically, a tablet can be produced by granulating



saline, a glucose solution and an infusion sol ution.

Addi tionally, other additives used for general

preparation nay be suitably added. The nedici ne of

the present invention can be also used 5 as a

sust ai ned-rel ease preparation. The sustai ned-rel ease
preparation nmay be a mcrocapsule (e.g. mcrosphere

m crocapsul e, microparticle etc.ga as it is prepared by

a drying-in-water nmethod (o/w nmethod, w o/w nethod,

etc.), a phase separation nethod, spray drying or a
simlar manner 10 thereto, or a preparation obtained

by fensutetpamd hé) alcrecapsuleisera WhHeMFec &bt Fag) compound
conposition in sphere form needle form pellet for M her
fil mfior andrarcreeanpiontny aPingdsr, nat @FFHIEEIGARG ©F 4f

vari ous dosage forns. The dosage form i nc es
par eﬁuétabl?)reébfértétfﬁohy(%.ﬁ%%tag ©i ﬂf‘é‘&?#’orﬁogﬂogﬁglgy

i npl ant for intramuscul ar, subcutaneous r , ressin
an PREEBADR OYaP AEORLET: Taaat CAUPLy™"S Cephopreosing

uterus, etc., .0 etc. and I I afdQl £8ed d
har d tB&pSEFRLt i tgréﬁé%ﬁ &)y é%?)én 5?(%,8%§\?\%e%dt ¥ nesconpoun
suspensi on, etc. ). W sSUsldlbredns eb&@ind (I) and an
pr epa(&gt F‘g(ﬁn? Shan iu}r%hggf%gﬁl, 20 Itohe Fsl,ust ai nedn-rel eagg

I nj ecllQn; L PrLRanad bYa diSPeTteghent L 88 dddHerapsikeble
in a di'spersing agent (e.g., surfactants such as

Tween R0+ 1 HCO 80 b etempr 894 MsACChanndes stegurasl in advance
car boxynet hyl cel | ul ose, sodi um argi nate, sodi um

hyal ynenat 8r a &irG.forfr Al athre «fulthat granule and a suitable
pol yet hyl eneglycol,, etc.), 25 preservatives (e.g., .
10ret hydgaakaben, Teopykpantbeakhlegt may, cegtain a coloring agent,

a corrigent or the like if necessary. The present tablet
may be also 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

- 15 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-aqueous solvent to
obtain a certain amount of the resulting injection, or by
putting a certain amount of the compound (I) into a

20 . 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

25 for injection includes distilled water, a physiological



i sotoni zing agents (e.g., sodiumchloride, mannitol,
sorbitol, glucose, etc.), |local anesthetics (e.g.,

xyl ocai ne hydrochl ori de, chlorobutanol, etc.), etc. to
gi ve an aqueous suspension, or by dispersing the

m crocapsule in 5 vegetable oil (e.g., sesane oil,
corn oil, etc.) or a mxture thereof with
phosphol i pids (e.g., lecithin, €bc.) or mddle chain
fatty acid triglycerides (e.g., Mglyol 812, <etc.) to
give an oily suspension. Wen the sustained-rel ease
preparation is a 10 m crocapsule, its average particle

di anistlénei s2aBbifeTe FHGtIgBotAY 30 IMEUFT8R eF At yHon-
about 1 to about 150 m_ further refera

abodtd e °oR ’enOttq'FF &

a sterile re ation,

st e %Fnﬁg_fﬁ%a{yl§°%egl'e steps of preparation, a

met hod CQHErﬁééfghﬁg &'khé'89e§gH€“1n9@Hg§oﬁaﬁénz%e also used

met hod conprising adding an antiseptic, etc., but the

bl 2 .
£ ek bAps A SoF oAt o eSO

there are a nethod conpri sing

set had 4 §,804 1 SRecidiceakl Yrépdndedn. Thenhaedi St diercef-release

—
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the present invention can be fornulated into a

Pr epedbirani &¢ GRIiveg at Aiareedpantd qeal. mRlcimigiede

Such preparation can be usually prepared by

m Xinig/rlsnepsiing, ami acipayeichgread .ontswithianpeaditeidvey a

such as an excipient, a diluent or a carrier. The

" pardoytiegaliswatwhemebed lerleimethode| wdedv supdichnesgs) » @

I njection, intravenous injection, intranuscul ar

i nj edpisensePsrahiqrapetnpenesPran|Eeingncand §Htsirofanner
OAn i njectable 67

thereto, or a preparation obtained by formulating the
microcapsule or a pharmaceutical composition in sphere form,
needle form, pellet form, film form or cream form, as raw
material, into various dosage forms. The dosage form
includes a parenteral preparation (e.g., an injection or an
implant for intramuscular, subcutaneous, 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 preparation is an injection,
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 hyaluronate,
etc.; protamine sulfate, polyethyleneglycol, etc.),

preservatives (e.g., methylparaben, propylparaben, etc.),



R

preparation, for exanple, a sterile aqueous or oily
suspension for injection may be prepared using a
suitabl e dispersing agent or wetting agent and a
sui t abl e suspendi ng agent by a nethod known in the
art. The sterile injectable 5 preparation may be a
sterile injectable solution or suspension in a

di luent or a solvent, which is ®mén-toxic and can be
adm ni stered parenterally, for exanple, an 1, .|
aqueous sol ution. An acceptable vehicle or sol vent

whi ch can be used includes water, er's solutiaon,

and BFP UL 8P0APRN SDdiUR- ehrsaiﬂmré Soltarsn, ML e

or 5" B A TR ?Sierﬁac' I tht P rAvel AE T o
ggnfatt(ﬁg%kghgaf?y o1l FT§%y a0|6§yn%g8t5tura o 9tve
L Sg%é%%‘%osf{%fSBP"dl%%s%;ﬁ“@gs?n@;ﬁ“;%’-;°aﬁa.p§#le i

scan \k@;et%‘bqga[‘)?g by, i XisRGahbBeo ff UL W BidN etc.) or a
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appropri ate non- stinulative additive, for exanple an -

addidimeirehiceBrést wiadd @nakphbeipiddTele . genpesad tiin buttc. )
is liquid at the 20 tenperature of an intestine tract,

I S mat nddidile ah&ectfnntyandidet eagkbsceaidiesg,(esqch Migylyol 812,
cocoa butter or polyethylene glycol. Exanples of a

sol ietdosagegfive nardf orilor ghspadsienstrati on i ncl ude the

af orenenti oned powders, granules, 25 tablets, pills

and capsWhes, tb?cSUSUQHﬂﬁépaPéF@%ﬁ1Hﬁ?9§€éﬁl°“ s a

microcapsule, its average particle diameter is about 0.1 to
about 300 pm, preferably about 1 to about 150 pm, further

preferably about 2 to about 100 pm.

When the microcapsule is formulated into 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 into a preparation according to a conventional
method. Such preparation can be usually prepared by
mixing/kneading an active ingredient with an additive such
as an excipient, a diluent or a carrier. The "parenteral",
when used herein, includes subcutaneous injection,
intravenous injection, intramuscular injection,

intraperitoneal injection and infusion. An injectable



Faqdi UEE SO0

68 dosage form can be prepared by m xi ng and/ or
kneadi ng an active ingredient conpound with at | east
one additive, for exanple, sucrose, |actose,

cel lul ose sugar, mannitol (D mannitol), maltitol,
dextran, starches (e.g. corn starch), 5

m crocrystalline cellulose, agar, alginates, chitins,
chit osans, pectins, tragacanths @Qunms, guns arabic,

gel atins, collagens, caseins, albumn, and synthetic
or sem synthetic polynmers or glycerides. Such dosage
fornms _can _contain further additives. as usual, and,said
addi PEEBE T HA e &S TP i Se At G BERE2TIET AT P cRATY
such ' cid. . nesiu ear g .
B e R

anti gxkgdand; HGReAs 88U iGAGLEnt 3nd AFWRNeLBh 2 rspending

cysteine, a disintegrant (e.d. Croscarnerose sodiu

a bi pdent (8 & nBYHb@XyRAPYMICehbubpse) TR LRerile injectable
thi ckener, a buffer, a sweetener, a flavor, and a

sper f yheparatdbinehayapel Piddes iRy iheeprapar edrhyibursher
enteric coating. Solutions for oral admnistration

i ncl sdsperphanmaceatdchldnt accepsabventemuhdicanss non-toxic
syrups, elixirs, suspensions and solutions. They may

cont an®h @an ibeeptmPQi glidneshirankhthriklcorfvenekenpley an

used in the art, for exanple, water and, if _
neced3%¥R3Ns #@dPtioes. Arhaéseeptable sethiglensrcanl pent which
prepared according to a conventional nethod, for

exanpt® Py Sifix i g WP adFitee | RYPERH ehiSCLeGApBunP Grith

an i nert dlluegtugqgﬂxh%dgeggfggqgﬁ.o%b%%er%?e involatile
0il may be also usually used as a solvent or a suspending
solvent. For this, any involatile o0il or fatty acid can be
used, including synthetic or semisynthetic fatty oil or

fatty acid, and natural or synthetic or semisynthetic mono-

15 or di- or triglycerides.

A suppository for rectal administration can be
prepared by mixing the drug with an appropriate non-
stimulative additive, for example, an additive which is

solid at the normal temperature but is liquid at the

20 temperature of an intestine tract, is melted in a rectum

25

-and releases a drug, such as cocoa butter or polyethylene
glycol.

Examples of a solid dosage form for oral
administration include the aforementioned powders, granules,

tablets, pills and capsules, etc.. A preparation in such



69 An oral preparation nmay contain, depending on the
dosage form wusually about 0.01 to 99 W4 preferably
about 0.1 to 90 W4 usually about 0.5 to 50% of the
active ingredient conpound of the present invention.
5 The dose for a particular patient is determ ned
dependi ng on the age, weight, general health
condition, sex, diet, administP&ion tine,

adm ni stration nmethod, secretion rate, conbination of
drugs, and extent of synptomof a patient to be
treated, or considering them and ather ors,.
The SERISUEA DI The prestAter rodtranenaldgh e Hiding an
SynFJE¥¥%e|QH%f%&fgﬁé %%hbghhg’w _lé%sﬁgggk_bﬁgwgddﬂlive,-for
activity and triglyceride owering activity, and has

hi ghox8@hect svdidsd,0natktans) téom d10sR tagse! @Ak andp-

a wde 15 safety margin. Thus, the conmpound of the

pr eseiinikBY BNt i o3 , ugekttad Orstarewest 80y Orcorn starch),
treating hyperlipema as a n lipid |owering agent and

5i s alisouseftdlfiore preavaendbseg ayar,latlyeéadtayg, chitins,

10
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arteriosclerosis. A nedicine containing the conmpound _

(1) abfitbhenpr gseritins20tiragersntdrs ismsowoboxi Zrarid .cagslatins,

be safely used. The dailé dose of the nedicine varies

depeadilagensr tdrsedondi albwnihd angeisgrthetia patseErsynthetic

the kind of a conmpound and the adm nistration route, .

et c PORIMeER DI LY SRiEdASEhe T oF@9¢i §OBRFLHs aptaln

agent ' for pn§¥enting or treating hyp rligenia 25t he

dai 1 riBsE 15 h=aqart “tboty U8l GHEIaBORE B0 kgy e an
inert diluent, a lubricant such as stearic acid and
magnesium stearate, a preservative such as parabens and
sorbic acid, an antioxidant such as ascorbic acid, o-
tocopherol and cysteine, a disintegrant (e.g. croscarmerose
sodium), a binder (e.g. hydroxypropylcellulose}, a
thickener, a buffer, a sweetener, a flavor, and a perfume.
Tablets and pills may be prepared by further enteric
coating. Solutions for oral administration include
pharmaceutically acceptable emulsions, syrups, elixirs,
suspensions and solutions. They may contain an inert
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.
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70 about 1 to 500 ng, preferably about 10 to 200 ng
of the active ingredient [the conpound (I)] in the
case of an oral ©preparation, and is about 0.1 to 100
ng, preferably about 1 to 50 ng, usually about 1 to
20 ng of the active ingredient 5 in the case of a
parenteral preparation. No toxicity is found within
such a range. The fol |l owi ng Exafpl es, Preparation
Exanpl es and Experinental Exanples will further
explain the present 10 invention in detail, but the
present inv hon i t. 1ot th Nya
SpGCtFLﬂh%%&?Q%%a ﬁ%éﬁ#%%fo ab?gng§§§é%ﬂ’ %%beﬁﬁﬁ n the
ZOQ(MZ)E-OE%FeU afﬂp(a%QQVHé) 01 YRS sPeELr QPBEEFab1y about
using tetranethylsilane as an Internal standard. Al

b vad uesoldoane, showm iy appit dhe tvineei el tMal aecive
denoted for a mxed solvent is the mxing ratio of

r espagjrede enol vempSurhisgd ths presdHE ivleassont herwi se

i ndi cated. The % neans % by wei ght unl ess ot herw se

51 ndi cat edheTHese¢ afomw a0fpaeltitibar g tiemits isf det sirhiinea

gel chromatography is based on vol une unl ess 20

ot hedapiesdipadee atletl.adFhe veboht t espeEratluheal horepridition, sex,
tenperature), as used herein, is fromabout 20C to ,
aboutietzoednRespleettiin® §yRbol 3dniniptaysies Raedhsecretion
foll owi ng neanings: 25 Ac: acenyl, Pr: n-prgg [, Me:
netrﬁﬂtF'BEPmﬁ%%ﬁﬁ%HQ oétgr§gs, and extent of s tom of a

patient to be treated, or considering them and other

10 factors.

The compound of the present invention 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

15 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 arteriosclerosis.

A medicine containihg the compound (I) of the present

20 invention is low toxic and can be 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 example, when the medicine

is used as an agent for preventing or treating hyperlipemia,

25 the daily dose for an adult (body weight about 60 kg) is



ethyl, "Pr: isopropyl, Et20: diethyl ether, DVF: N, N

di net hyl f or mam de, DVBSO di net hyl sul f oxi de, THF:
tetrahydrofuran, s: singlet, d: doublet, t: triplet,

g: quartet, dd: double doublet, dt: double triplet,

m 5 nultiplet, br: broad, J: coupling constant

Exanple 1

(2-{[ (3R, 5S)-7-chl oro-5- (2, 3-di M8t hoxyphenyl ) -1 -(3- hyd

r oxy-

2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1- 10
benzoxazepi n- 3z Yy} ] net - =1 hj -5-vl) t] i
DenZSRAE RS HLE et R MBREL ) YL) 266 tS ATche

Car bé)@élll\g—;' '1%@?59&? ([]t:QTe2 cgmpég’n& ml )iny\@ﬁeagéjgéi offt @n oral
a suspension~of 2-(tert-butoxycarbonyl am no)acetic

aci dordgd-aion/ - dnd™ Jabolt THEL (490100 hng@NPréh€raply about 1
m xture was 15 stirred at roomtenperature for 2

hourss SO righeukearty QibousOh utd 0Fo Wef & raddedasepnesinghedient
chloride (5.4 g, 57.1 mmol) and potassi um

s5nonoiat mHemehenad e { Qateptebdl lpremdnatadnd.t hBo toxitdinty is
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was stirred at 60C for 1 hour. The m xture was

fil tiywd wothéenpsech mrsalonbke substances. The filtrate
was 72 diluted wth ethyl acetate (200 m ), washed
with 1IN

The following Examples, Preparation Examples and
Experimental Examples will further explain the present
invention in detail, but the present invention is not

| limited to them.

!H-NMR spectrum was measured by Varian Gemini
200 (200MHz) -type or 300(300MHz)-type spectrometer using
tetramethylsilane as an internal standard.. All & values
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 indicated. The ratio of elution solvents
for silica gel chromatography is based on volume unless
otherwise indicated. The room temperature (normal
temperature), as used herein, is from about 20°C to about
30°C.

Respective symbols in Examples have the following
meanings:

Ac: acetyl, Pr: n-propyl, Me: methyl, Bu: n-butyl, Et:



hydrochl oric acid, an aqueous saturated sodi um

hydr ogen carbonate sol ution and an aqueous saturated
sodium chl oride solution, dried over sodium sulfate,
and then concentrated 5 under reduced pressure. The
residue was purified by silica gel colum

chr omat ogr aphy [ devel opi ng sol vent: hexane- et hyl
acetate (2:1)] to obtain ethyl 4(tert-

but oxycar bonyl am no) - 3- oxobut anoate (11.9 g, 48.5
nmol , 596 as a colorless oiI 10 1H NMR (CDC13) 5:
1.29 (3 = 7.4 Hz), s 2H S)
3. 966%1@# si?r 4P L g Etao d?eﬁhﬂl} g“‘e/r M§‘-“"1H

= §l%ew>glf%mﬂl{% %903 Gidehilhs Sf%“%é’%@ EﬁgH(lﬂ
bf)-tﬁérag%)%r%%t@& lugmg}p N gt h&u@feee ate R0, 4

was a 0 a sofu i on et hyl

4- (tsﬁgr ,OR4C aBBRY aawm)etb’ dgxo@éﬂ@@%trg (i, On:
44. 8 ‘obtained in Exanple [-(1) in aceglc aci d

5( 6 nain&uaﬂﬁetthebm XbHb£a Was sbupl ey adordAeMt

10

15

tenperature for 30 minutes. The reaction sol ution was

20 concentrated under reduced pressure and the residue

was crystallized fromethyl acetate to obtain ethyl

4- anExamd-e Axobut anoate hydrochloride (7.9 g, 43.5

nmol , 97@@ as colorless powder. 1H NWVR (CD30D) S:

1. 27(Z3H,( 3R,53)=77CnﬂQ£9-§-(3,69d(@¢thO&Mph§PylA 1243-hydroxy-
(2H, %ﬂg4-20 2H, q, J =7.2 Hz (3) Plvaloy

chl ofi adignethylgromy bi3-Znesioy 1nds aﬁn@frta@ydro

benzoxazepin-3-yllmethyl}-1,3-thiazol-5-yl)acetic acid

O—cH

3
LCH,
0

c
HO'™s o7 ~OH

(1) Carbonyldiimidazole (10.2 g, 63.1 mmol) was added
to a suspension of 2-(tert-butoxycarbonylamino)acetic acid
(10 g, 57.1 mmol) in THF (100 ml) and the mixture was
stirred at room temperature for 2 hours. To the reaction
solution were added magnesium chloride (5.4 g, 57.1 mmol)
and potassium monoethylmalonate (9.7 g, 57.1 mmol) and the
mixture was stirred at 60°C for 1 hour. The mixture waé

filtered to remove insoluble substances. The filtrate was



a sol ution of

2-[ (3R, 59)-1-(3-acet oxy-2, 2-di net hyl propyl ) -

7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-oxo0-1, 2, 3, 5-tetrahy
dro- 4, 1- benzoxazepin-3-yl]acetic acid (2 g, 3.85

mol ) and 5 triethylamne (0.41 g, 4.04 nmol) in
acetonitrile (15 mM) at OC and the m xture was

stirred at OC for 30 nminutes. T& the reaction

sol uti on was added et hyl 4-am no-3- oxobutanoate
hydrochl oride (0.84 g, 4.62 mmol ) obtained in

Exanpl 1-(2).,at, 0C and.then ed dropw se a.

solu }]guﬁtec?f QJﬂ%ht ?F% y Frehe gggsmdld éPafjfle%’rg ShilnN
acet P Iddh§ 62 Thda, £f b&LeShb Ld0G Aled B um hyd
tenpgggture for %% nﬁnuté@&etﬁe reaé?%%n SO ﬁ?io W
di | utedhoMalc® byt iacetRt an(2Quidls sMRTReAaVWs b8 Gn M1oride
hydrochl oric acid, a 5% aqueous potassi um hydrogen

sul fadmtsehyt Hefed s ¥RaH EmSah Lf atesd ap@di HEh 18oncentrated
hydr ogen carbonate sol uti on and an agueous sat ur at ed

5sodiutdercltkantde Soddduren, Ohéetkovire s@di porsflddts, silica
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and then 0 concentrated under reduced pressure. The

r esighle ogdsmnpanrémagrbdrppdy| (daveelpicg wohvent: hexane-ethyl

chr omat ogr aphy [devel opi ng solvent: hexane- et hyl

acetaaetate: 39111 b twbtobtaiat AyhyU-{{ 2y -
(3R,58)-I-(3-acetoxy-2,2-dinethylproqyl)-7-chloro-5-

E’3jmtoxycarbonylam1no)—3—oxobutanoate 11.9 g, 48.5 mmol,

di mef hoxyphenyl )-1, 2, 3, 5-tetrahydro- 2- oxo- 4, 1- benzoxaz

epi @-56§-§§] écé?%ﬁ‘r}]]aﬁ‘ﬁsn&l-l& oxobut anoate (1.8 g, 2.75

004 (3 oy (GeS i P8 Phy (G Mg T can,

R LR U R E ST SRS R

3.94.08 (1H, d, J = 8.7 Hz), 7.39 (9H, s), 3.49 (2H, s), 4.14
(2H, d, 3 = 5.8 Hz), 4.21 (2H, g, J = 7.4 Hz), 5.15-5.24
(1H, br).

(2) 4N HC1l solution in ethyl acetate (50 ml) was added
to a solution of ethyl 4—(tert—butokycarbonylamino)—3—
oxobutanoate (11 g, 44.8 mmol) obtained in Example 1-(1) in
acetic acid (6 ml) and the mixture was stirred at room
temperature for 30 minutes. The reaction solution was
concentrated under reduced pressure and the residue was
crystallized from ethyl acetate to obtain ethyl 4-amino-3-
oxobutanoate hydrochloride (7.9 g, 43.5 mmol, 97%) as
colorless powder.

'H-NMR (CDsOD) &: 1.27 (3H, t, J = 7.2 Hz), 3.69 (2H,

s), 4.124 (2H, s), 4.20 (2H, q, J = 7.2 Hz).



e’

(1H, 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), 6.96- 7.33 (5H m.
(4) A solution of ethyl 4-({2-[93R 5S) - 1- (3-acet oxy-
2, 2-di nethyl propyl) - 7-chl or o- 5-/32, 3- di net hoxyphenyl ) -
1, 2, 3,5-tetrahydro- 2- oxo-4, | - benzoxazepi n-3 10
yl]acetyl}anino) 3- oxobutanoate (0.5 g, O 773 mol )
obtained j a Ie 1 nd wesson s rea ent
(050 ) ROReT SR BT e ee FhE Sy geoea w0

for T e S I [ _60pC
under &3@ ggr%sgﬁ%%qghdqthg ?@% e%mgsggﬁééﬁ§¥§f0pyl
by svlér%r%els ¢o! w@w&h%a ?H@ngrmo[ -4eyebOPIdt rahydro-
sol vent: hexane-ethyl aceta to obtaln et hyl

(2- {§{ (BR&SSbxAzEPiRCBLANWT3L2c acid (2 g, 3.85 mmol) and

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

5- 1, Zpixthntiamiaby dv 0414 ,gl- henz oxazepiin dcgkpnet hiyilg -(1,53ml)

10

15

20

25

t hi azol -5-yl)acetate (0.41 g, 0.635 muol, 82% as

col oitl @88 ard tpowdaxtuiét NMR {tGRCEEY) ab: 0T For( 38, mB)ytes.
1.03 (3H, s), 1.28 (3H, t, J =7.2 Hz), 2.03 (3H, s),

3. 44Tq He d@acfien B utignQwasizyddedi BRhyIHA - @r@rlnovr}-

6.9, 15.0 Hz), 3.58 (1H, d, J = 14.4 Hz 3.62

s), omltemata hydzochdogifg) (0 BBm. (éH6 ‘)‘m°32)5 t@?xned in
(1H,_d, J =10.8 Hz), 3.89 (3H s), 4.20 (2H, q,

75 ﬁx%?PHEF 13-%%3%?1@ Cd%Pd.FhQHGagde? ?r¢ﬁﬁlse4a5?°%2FF°n of

d, ‘%rlethylamlne (0.58 g, 5.77 mmol) in acetonitrile (2 ml).

After stirring at room temperature for 30 minutes, the
reaction solution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid, a 5% aqueous potassium
hydrogen sulfate solution, an aqueous saturafed sodium
hydrogen carbonate solution and 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 (1:3)] to obtain ethyl 4-({2-
[ (3R,58)-1-(3~acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyl}amino)-3-oxobutanoate (1.8 g, 2.75 mmol, 71%)
as colorless powder.

lH-NMR (CDCl3) &: 0.94 (3H, s), 1.01 (3H, s), 1.28 (3H,

t, J=7.0 Hz), 2.03 (3H, s), 2.71 (1H, dd, J = 5.6, 14.8



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)-I-(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, | -benzoxazepi n-3-yl ] nmethyl }-1, 3-

t hi azol -5-yl )acetate (0.3 g, 0.485 mmol) obtained in

Exanple 1-(4), a 1N aqueous sodi um hydroxi de sol ution

(1 m) and ethanol (3 m) was stirred at 60C for 30

mnu e ture dilu h (50
lElagl dzlfl eg é(’t hujen \ggtﬁra%% e%%\gﬁ t’h%et‘lﬁm(?gce a’te

(505t} i co. These,, 12 X1 861 3, asneg i an N - 114

aqueous’ saturat ed sodi'dm’"chl ofi de’ sol ution, dri

overyspdiugssyhfiate, Jandltlhﬁnﬂzﬁonf%’gr%‘i-ledsvndﬂm 4.25 (4H,

reduced pressure. The residue was 15 recrystallized

fromet hangl (hexane, (A55.690 obiai) ,(2.55 (1H, d, J = 14.2

{[(3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-(3- hydr ox

sy- 242 diareshyipy opy,l )6.3860%8064, 2118, rtyet kabyd(oH 4,s)-, 6.96-

15

20

25

benzoxazepi n-3-yl ] nethyl }-1, 3-thiazol -5-yl)acetic acid

(0.28 3P (OH400) nmol , 86% as a colorless prismatic

crystal. 20 mp.: 219-222C (dec.) (EtO4 hexane).

[a] D22 -2@9.2 $elutipn3af felH) .41 RAnTERRe KBF ylthrcetoxy-

3500- 2400, 1724, 1658. 1H NMR (CDC13) 5: 0.64 (3H, s)

1 05 /(2314 imgFhy Bomapyly BT -chlogo=5-12, F-rinpethorgheny )y
=144Hz?Ei 3.46 (1H, dd, J 25 = 7.2, 15,0 Hz),

3. 59 /¢tHr °d etﬁa@defoﬁ 5004 HhyPenz e 2EB 4 5)

3)64 g%@etgl}amlng) 3- ogékutag%§¥% Q%HS gz 0. §7§§méé¥4

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 for 1 hour.
The reaction solution was concentrated under reduced
pressure and the residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate
(1:1)] to obtain ethyl (2-{[(3R,5S)-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-yl)acetate (0.41 g, 0.635 mmol, 82%) as colorless
powder.

'H-NMR (CDCl3) &: 0.95 (3H, s), 1.03 (3H, s), 1.28 (3H,

t, Jd 7.2 Hz), 2.03 (3H, s), 3.44 (1H, dd, J = 7.2, 15.0

Hz), 3.55 (1H, dd, J = 6.9, 15.0 Hz), 3.58 (1H, d, J = 14.4
Hz), 3.62 (3H, s), 3.73 (1H, 4, 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 =



~—

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
C28H31N207C1S: C, 58.48; H, 5.43; N, 4.87. Found: C
58.32; H, 5.30; N, 4.68. Exanple 2

(2-{[ (3R, 5S)-7-chloro-5-(2, 3- dlnethoxyphenyl) 1-(3-hyd
roxy- 10 75

2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-tetrahydro-4, 1
benzoxazepin 3-yl]methyl }-4-nmethyl -1, 3-thiazol -5-yl)ac

rec &8 16 lonadd or(éli{hg‘g)q’o 8- 8o hitheSe o g o -
(EXCDFCWl)Jf«’.)‘Iéi 1§4§T S)e) C%@u?gﬁ,@s tha n?d%éﬁr"é\"\% 7.34

3.18 {1H,d, ;] 3 )337(1HdJ:138 Hz),
3.42%1Hmdd733 %% 9‘szlson) 354(1H dd, J = 5.

4, 15.0 i 8dy _ , - - -
3 73 Con, (*E!?)?A §)§€'3]:(e?"_(gf %)tm@ 64 (%HR 55»] 13 §cé‘t’.7c) v~ 2,2

56 9 é%%ﬁﬁh@lﬂ?gb}tt 7ihh%%ro—$3 § 3ﬂamméihbgybﬁ€hy§912 -oXo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]lmethyl}-1, 3-
thiazol-5-yl)acetate (0.3 g, 0.465 mmol) obtained in

Example 1-(4), a 1N aqueous sodium hydroxide solution (1

ml) and ethanol (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. These
extracts was washed with an aqueous saturated sodium
chloride solution, 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-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}-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).

[a]p?® -209.2° (¢ = 0.34, MeOH).
IR Vpax (KBr) cm™': 3500-2400, 1724, 1658.
l4-NMR (CDC1l;) &: 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), 3.61 (3H,



6.96-7.35 (5H, m 5 Exanple 3

2-(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-yl]nmethyl}-1,3-thiazol-5-yl)-2-

met hyl propionic acid OGCFa /CF{ C / 0 O\ \r S F C
ON CFO 10 HO V C%i According to a simlar manner to
that of Exanple 1, the title cdffpound was obt ai ned.
1H NWMR (CDC13) 8: 0.67 (3H, s), 1.04 (3H, s), 1.65
(6H, s), 3.15 (1H, d, J = 11.6 Hz), 3.41 (1H, dd, J =

Zlﬁl’s)ég' 3836%5(1513'2)"113? 1(21'§' HQ'P' 3(]3H %H“ E'?) 3%854(3H, s),

J = 4B$H Ha), 48, 89 43€Ho S1)2 142)34 {1 ¢ @l d J6=2L4 4 Hz),
7.2Hz), 448(1H d, J = 14.4 Hz), 620(1H s), 6.55
(1H,6 90 (GHY6sY, 36. 186H,1fm d, 7546 1(8lHz)s) 6. B8anm@eé (4H, m),
(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1 -(3-hyd

r oxyr. 48, 21di, nei hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4,1

5

5benzonaz €pilnd3f gt |GrelthijiQCASet By 59 . 43t Hi azot35-Ni| Yadé -

10

15

tic
Found: C, 58.32; H, 5.30; N, 4.68.
Example 2
(2-{[ (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}-4-methyl-1,3-thiazol-5-yl)acetic

acid

H,C O N

HO'KC CH, OH
According to a similar manner to that of Example 1,
the title compound was obtained.
'H-NMR (CDCl3) &: 0.641 (3H, s), 1.05 (3H, s), 2.29
(34, s), 3.18 (1H, d, J = 12.3 Hz), 3.37 (1H, d, J = 13.8
Hz), 3.42 (1H, dd, J = 6.9, 15.0 Hz), 3.54 (1H, dd, J = 5.4,

15.0 Hz), 3.61 (3H, s), 3.64 (1H, d, J = 12.3 Hz), 3.73 (2H,
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15

acid O-CH3 OCH3 C O\ }-S NO H3ICON/ OH HOC
H3C According to a simlar manner to that of Exanple
1, the title conpound was obtained. 10 1H NMR ( CDC13)
5: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H, t, J =7.5
Hz), 2.63 (2H, q, J = 7.5 Hz), 3.18 (1H, d, J = 12.0
Hz), 3.37 (1H, d, J = 14.4 Hz), 3.43 (1H, dd, J = 7.2,
15.0 Hz), 3.54 (1H, dd, J = 6.0,7715.0 Hz), 3.61 (3H,
s), 3.64 (1H, d, J =12.0 FE), 3.74 (2H, s), 3.88
(3H, s), 4.31 15 (1H dd, J 6.0, 7.2 Hz), 4 47 (1H

d J =14.4 1H, s) 7 (
1. 8H8) s & 5. 0 H36 éﬂ 1HExﬁlﬁplg 3k, G.oTuE), aan o,
35(2af[33£15§98 ﬁz?b'gffb 51 33 q'g?E?O%MRh%ﬁy')=12§§ Hz),
h{?rgggégggg§ﬂ(@%§h¥5propyl)-2-oxo-1,2,3,5-tetrahydro-4
benzoxazepi n-3-yl ] nethyl } -1, 3-t hi azol -5-yl ) propi oni c
acid 01 CF~ 1 CH3 O
Example 3
2-(2-{[ (3R, 5S8)-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-5-yl)-2-

methylpropionic acid

RH C%j

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCls) &: 0.67 (3H, s), 1.04 (3H, s), 1.65 (6H,

| s), 3.15 (1H, d, J = 11.6 Hz), 3.41 (1H, dd, J = 7.2, 14.8

Hz), 3.41 (1H, dd, J = 14.4 Hz), 3.54 (l1H, dd, J = 6.2,
14.8 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 11.6 Hz), 3.89 (3H,
s), 4.34 (1H, dd, J = 6.2, 7.2Hz), 4.48 (1H, d, J = 14.4
Hz), 6.20 (1H, s), 6.55 (1H, s), 6.96-7.36 (5H, m), 7.46

(1H, s).
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Cl ONS HICONA3CO HOOH (1)

Car bonyl di i m dazole (9.7 g, 60 nmol) was added to 5 a
sol uti on of nonoethyl succinic acid (7.3 g, 50 mml) in
THE (70 m) and the m xture was stirred at room
tenperature for 1 hour. To the reaction solution were
added magnesium chloride (4.8 g, 50 nmmol) and

pot assi um nonoet hyl mal onate (8.% g, 50 mml) and the
m xture was stirred at 60C for 1 10 hour. The m xture
was filtered to renove insol uble substances and the
filtrate was concentrated under reduced pressure. The
resi due was diluted with water, acidified and then
extragtgghaigh ethyl acetate (70 nl) twce. The
extracts were washed with an aqueous saturated sodi um
15 chbog i ger, 5%y utygR1 o A6 0 20 Beh i O sk HEfAY €1 -aBdhydroxy-
t hen concentrated under reduced pressure. The residue
was 2pprdinethyRyprspll ca-gelo-a9kyBns €ty traiyegioaphy -

[ devel opi ng solvent: hexane-ethyl acetate (3:1)] to
obt aban gbeidydin3 3801 | mxtdhaxadedtbal €1 (B-thigzodis2yl)acetic
nmmol, 82% as a colorless oil. 1H NWR (CDC1l3) 5: 1.26
(3H,atidJ =7.2 H), 1.29 (3H, t, J =7.2 Hz), 2.61
(2H, t, = 6. 6(§h) 2.87 (2H, t, J = 6.6 Hz), 3.50
(97/ 100 x 2 Tadl4 (2H, q, J = 7.2 Hz),

P
0]

HOHJ: H,C

According to a similar manner to that of Example 1,

the title compound was obtained.

10 'H-NMR (CDCl3) &: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H,

t, J =17.5 Hz), 2.63 (2H, q, d = 7.5 Hz), 3.18 (1H, d, J =
12.0 Hz), 3.37 (1H, d, J = 14.4 Hz), 3.43 (1H, dd, J = 7.2,
15.0 Hz), 3.54 (1H, dd, J = 6.0, 15.0 Hz), 3.61 (3H, s),

3.64 (1H, d, J = 12.0 Hz), 3.74 (2H, s), 3.88 (3H, s), 4.31

15 (1H, dd, J = 6.0, 7.2 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.19

(1H, s), 6.57 (1H; d, J = 1.8Hz), 6.95-7.36 (5H, m).

Example 5

-(2-{{(3R,5S8)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-
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15

5421 (2H, g, J = 7.2 Hz), 5.02 (3/100 x 1H, s). (2)

A solution of sodiumnitrite (3.3 g, 48 mmol) in

water (40 m) was added dropwi se to a sol ution of

di et hyl 3-oxohexanedi oate (8.7 g, 40.2 nmol) obtained
in Exanple 5- (1) in acetic acid (20 m) under

i ce-cooling. Further, 10 water 60 m ) was added and

the m xture was stirred overni The reaction

sol ution was extracted with ethyl acetate (50 m)

twi ce. The extracts were washed with an aqueous

sat ur a ed sadium h qgen ¢ nat e .saq| t|o a
aque Oté FEAE %(gtgl é/t %rogﬁﬁg d%xoso %t'llé()n ?lr% CI]or\?ell 1-
15 te, n_goncantrane e e
preiﬁ%?a%%éifﬁ‘e%%mt R O B
col umm chr omat ggr aphy [develop|ng sol ution:

hexane- et hy taHge (2:1)] to obtain diethyl

2- hydr oxyi 3- qﬁghexanedioate (9.3 g, 37.9 mol,
949 as a +g$s 0i | . 20 1H- NVR (CDC13) 5: 1.27
(3H, .4 Ft) 1.35 (3H, t, J =7.4 H), 2.68
(2H, ¢t ~6~Hz), 3.17 (2H, t, J = 6.6 Hz), 4.17
(2H, ), 4.38 (2H, g, J = 7.4 Hz). (3) Zinc
powder df' 6 nol) was added to a solution of

yul 7 3- oxohexanedi oate (9 g, 25
36.7 nnﬂp o) ta|@e@ i p\Exanpl e 5-(2) and acetic
anhydri (26 g,~0.220 nol) in acetic acid (120
m ) at FOQ tenperature nga he m xture was stirred
for 24 Hdurs. The m xture s filtered to renove.
i nsol ubl e substances and th® insol ubl e substances
were washed with ethyl acetate (50 m).

(1) Carbonyldiimidazole (9.7 g, 60 mmol) was added to

a solution of monoethylsuccinic acid (7.3 g, 50 mmol) in
THF (70 ml) and the mixture was stirred at room temperature
for 1 hour. To the reaction solution were added magnesium
chloride (4.8 g, 50 mmol) and potassium monoethylmalonate
(8.5 g, 50 mmol) and the mixture was stirred at 60°C for 1
hour. The mixture was filtered to remove insoluble
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
extracts 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 @él column chromatography [developing

solvent: hexane-ethyl acetate (3:1)] to obtain diethyl 3-



5 The filtrate and the washing sol ution were conbi ned
and then concentrated under reduced pressure to

obtain diethyl 2-acetylam no-3-oxohexanedi oate (9.0

g, 32.9 mvol, 90% as a colorless oil. 1H NVR (CDC13)

5. 1.25 (3H, t, J =7.2 Hz), 1.33 (3H, 10t, J =7.2
Hz), 2.08 (3H, s), 2.62-2.67 (2H, m, 2.95 (1H, dt, J

= 18.6, 6.6 Hz), 3.11 (1H, dt, 30= 18.6, 6.6 Hz),

4.12 (2H, q, J = 7.2 Hz), 4.29 (2H, q, J = 7.2 Hz),

5.30 (1H, d, J = 66Hz)668(1HdJ=66Hz

(4) Diethyl 2-acetyl am no-3-oxohexanedi oate (

15 Fmorermpeiieptai ffed idn Elafpleels (8§ JWAS aao%"e]c?g‘tl(‘?sﬁ oil.
4N HC1 solution in ethyl acet ate élg ? gnd thel 59 (3H
i xt ur e V\éSNM*ﬁe%ﬁD&} t P df-Péx (P8r W nbuar (3H,

t trat =
Lfgg‘%h?j; aﬁd hg T esi (Sc}ue(gﬂceje I:“?yg%allﬁq%?;edr?r om etl_ﬁw FY

t th - 4
hydr ; iGorad- ol 2%02)6 Xt g e ot L‘fﬁi‘?ﬁz

d o J =
i, 95 (GRS e (o 1 1 -

P' vaI oyI ©ehl ar bgﬁut(ﬂa&lafgsoél&ﬁ A )tenas . adgledid amo2% in
a solution of

2- [ (BR&AS)(1b- 18y aned aue?, Ardpwesdprropylit B of diethyl
7-chl oro-5- (2, 3-di met hoxyphenyl)-2-oxo-1, 2, 3, 5-tetrahy

dr 0-3-bxbhleeanexaaepd n-83-7y k) adet 2 onrexli)d opzagneQ% ig Example 5-
mmol ) and triethylamne (0.41 g, 4.04 mol) in

acet Oni timi beetis at)d @O0 OC) anadehel gFi¥earéngms Further,

stirred at OC for 30 mi nutes. _
10 water (60 ml) was added and the mixture was stirred

overnight. The reaction solution 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 chloride solution, dried over

15 sodium sulfate, and then concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography [developing solution: hexane-ethyl acetate
(2:1)] to obtain diethyl 2-hydroxyimino-3-oxohexanedioate
(9.3 g, 37.9 mmol, 94%) as a colorless oil.

20 lH-NMR (CDCls;) &: 1.27 (3H, t, J = 7.4 Hz), 1.35 (3H,
t, J = 7.4 Hz), 2.68 (2H, t, J = 6.6 Hz), 3.17 (2H, t, J =
6.6 Hz), 4.17 (2H, q, J =.7.4 Hz), 4.38 (2H, q, J = 7.4 Hz).

(3) 2zinc powder (18.7 g, 0.286 mol) was added to a

solution of diethylJ2—hydroxyimino—3—oxohexanedioate (9 g,

25 36.7 mmol) obtained in Example 5-(2) and acetic anhydride



5 To the reaction solution at 0C,
5- am no- 4- oxopent anoi ¢ acid hydrochl oride (0.77 g,
4.62 mmol ) obtained in Exanple 5-(4) was added and a
solution of triethylamne (0.58 g, 1 5.77 mmol) in
acetonitrile (2 mM) was then added dropw se. After
stirring at roomtenperature for 30 mnutes, the 10
reaction solution was diluted wi®h ethyl acetate (50
m ), washed with 0.1N hydrochloric acid and an aqueous
saturated sodium chloride solution dried over sodi um
sul f h oncentrate

?&g g, 225 ﬁglﬁ 1K J%etgc gc ngd g? 60%$)

pressure’ he residue was i'SSO

POt agSHIUD LAY, QOHﬁ&etr(Q n@L@(tgl’re w89 s'Lélf?EQJ )fo§p§4 LY. The

i odide (0.67 g, 4. mol ) were added, and

i Xt 4{ e VRS Wikl E!‘Lfﬁjer?éd rt%o%hgwefﬁédjﬂ%lfeorsugsh&%es and the
The reaction solution was diluted with ethyl acetate

( 100insgdJubleashipdt smdds Walrer wash &G0 waicHIe Qs yPOhasSShtdM (50 nl) .
hydrogen sulfate solution, an aqueous saturated
5sodi Tine Midrragea 20d cardoenaaheng ool tGiorawe rancagbliois and
saturated sodium chloride solution, dried over sodium

sul fhen candetheatednueietr atddced igrssuggutedobtain diethyl
pressure. The residue was purified by silica ge

col WmrCEydRBibYT Aptieheganefspity bldvent 32.9 mmol, 90%) as
hexane- ethX acetate (1:3)] to obtain nethyl

5- ({2-9U8R: 837 <111(3 25

acet oxy-2, 2-di met h rop%Ié 7-chl oro-5

dlnethoxy%H@ﬁ§l) fr &fYdrio- ?'oxa 3 ﬂzben%6¥%ﬂ3H

ST, 4108 SRS PP (g g1 % 88
0. 9Adt(,3'3' -318.61,- 062.6(%'2"),3},.1? P (M, 5 = 18.6, 6.6 Hz),
4.12 (2H, q, Jd = 7.2 Hz), 4.29 (2H, q, J = 7.2 Hz), 5.30
(1H, d, § = 6.6 Hz), 6.68 (1H, d, J = 6.6 Hz).
(4) Diethyl 2-acetylamino-3-oxohexanediocate (8.8 g,
15 32.2 mmol) obtained in Example 5-(3) was added to a 4N HC1
solution in ethyl acetate (90 ml) and the mixture was
heated to reflux for 4 hours. The reaction solution was
concentrated under reduced pressure and the residue was
crystallized from ethyl acetate-ether to obtain 5-amino-4-
20 oxopentanoic acid- hydrochloride (4.4 g, 26.3 mmol, 82%) as
a colorless needle crystal.
'H-NMR (CDs;OD) &: 2.65 (2H, t, J = 7.0 Hz),.2.81 (2H,
t, J=7.0 Hz), 4.02 (2H, s).
(5) Pivaloyl chloride (0.51 g, 4.23 mmol) was added to

25 a solution of 2-[(3R,5S)-1-(3-acetoxy-2,2-dimethylpropyl)-



5s), 2.60-2.76 (5H, m), 2.93 (1H, dd, J = 7.0, 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), 3.86 (1H, d, J =
12.0 Hz), 3.89 (3H s ), 4.17 (2H d, J =4 . 6 Hr),
4.38 (1H, dd, J = 6. 8, 7.0 Hz), 4.55 (1H, d, J

14. 4 Hz), 626(1H s), 6.58 (1H, t, 10J-46Hz)

6.63 (1H, s), 6.96-7.32 (5H, n) 82(6) According to the
simlar manners to those of Exanples 1-(4) to (5),

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

d t

o'”e-23§¥3%eny|% I élmet %&géXenyl dlqg&ﬁ%lgropgleetrahydro—

S R
SR e
A S e g fE G .

5( 3H'Tos)the gegcélor( ]';_(Bll.lql.’loll at 1@"‘C,8 |5|Z)3m11$o—819 c(@?en%lln01c
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20¢

25

4.34 (1H, .0 Hz), 4.48

FE),adidzﬁyﬁibbhEanldi 5& 701§t 8)62 @m&1)7087a(ﬁ%ﬂ iN Example

Exanple 6 25

3- (Z{(4(03Ra5 S} ddec mx @- Soldt Beordi ettraxypheayine 1¢0.38 g,

ﬁsdrfoxv- 2mRL i Metdndtendpyh)e 24 dxu-)1 w2 s3 then eaddar) direpgise.

’béhzoxazéémr 3s i Jrigich pit) reom- efinergitusey fFppudhibingtes, the

acid OCH3 /CH3 10O
reaction solution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid and an aqueous saturatéd
sodium chloride solution, dried over sodium sulfate, and
then concentrated under reduced pressure. The residue was
dissolved in DMF (30 ml), potassium carbonaté (0.65 g, 4.69
mmol) and methyl iodide (0.67 g, 4.69 mmol) were added, and
the mixture was stirred at room temperature for 1 hour.
The reaction solution was diluted with ethyl acetate (100
ml), washed with water, a 5% aqueous potassium hydrogen
sulfate solution, an aqueous 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 purified by silica
gel column chromatography [developing solvent: hexane-ethyl

acetate (1:3)] to obtain methyl 5-({2-{(3R,5S)-1-(3-

acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2,3-



N

IV

L/

cl 0\ ~S HCO3 N HOH3C O OH According to a
simlar manner to that of Exanple 5, 5 the title
conmpound was obtained. 1H NVR (CDCl13) 5: 0.64 (3H, 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, J = 7.0, 15.0 Hz), 3. §37(1r| 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, 70Hz
4 48 1 6..20 H 5

Tg gk%sXyg?e@gl 7 é%H%éhte§fah%ér?5é? § éenioxdzepln—
2 H@ﬁl?@etyl‘i'%ln%& —54—(c?)<o?f3e%ltgggggé(ypp.ep)g) :.LBE]eI%Pc?ln,t 44%)
oxo ;$2¢§lo'}lte%tsr Bygep: 4, 1- benzoxazepi n- 3-yl Jmethyl }-1
, 3- thiazol-5-yl)acetic acid 86 OCH3 '"CH, Cl o, ~
N's 'H-NMR (CDCls) &: 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H,

5 s), 2.60-2.76 (5H, m), 2.93 (1H, dd, J = 7.0, 14.6 Hz),

10

15

20

25

3.53 (1H, d, J = 14.4 Hz), 3.61 (3H, s), 3.68 (3H, s), 3.71
(1H, d, J = 12.0 Hz), 3.86 (1H, d, J = 12.0 Hz), 3.89 (3H,
s), 4.17 (2H, d, J = 4.6 Hz), 4.38 (1H, dd, 3 = 6.8, 7.0
Hz), 4.55 (1H, d, J = 14.4 Hz), 6.26 (1H, s), 6.58 (1H, t,
J =4.6 Hz), 6.63 (1H, s), 6.96-7.32 (5H, m).

(6) According to the similar manners to those of
Examples 1-(4) to (5), 3-(2-{[(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—yl]metﬁyl}—l,3—
thiazol-5-yl)propionic acid was obtained.

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.05 (3H, s), 2.68 (2H,

t, J = 7.0 Hz), 3.11 (2H, t, J = 7.0 Hz), 3.17 (1H, d, J =

!
~
o

~

11.8 Hz), 3.38 (1H, d, J = 14.2 Hz), 3.42 (1H, dd, J
15.4 Hz), 3.57 (1H, dd, J = 5.8, 15.4 Hz), 3.62 (3H, s),

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, d, J = 14.2 Hz), 6.20 (1H, s), 6.58

(1H, s), 6.97-7.37 (6H, m).

Example 6

3-(2-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
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15

H3C O N// Nr~c C O OH According to a simlar manner
to that of Exanple 1, the title conpound was
obt ai ned. 1H NMR (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, J = 13.5 Hz), 6.3184(1H, s), 6.56 (1H, d,
J =2.1Hz), 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, _s), anpl e 8
(5 (RSP 7 i TuIS 0B af et oriefiy T aRhpeEe 1
(41 Qe gl eyl o A T2L Y1 i QK05 1y 2y B U A
4, 1- benzoxazepi n-3-yl)nmethyl ]-1, 3-thi azol -5-yl }acetic
aci d 86 McHD Cl Oif SN~~OH OO OH
Accor di ng & stahlar manner to that of Exanple 1,

o]

According to a similar manner to that of Example 5,
the title compound was obtained.

'H-NMR (CDCls) &: 0.64 (3H, 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=17.0 Hz), 3.17 (1H, d, J = 11.8 Hz), 3.38 (1lH, d, J =
14.4 Hz), 3.43 (1H, dd, 3 = 7.0, 15.0 Hz), 3.57 (1H, dd, J
= 5.8, 15.0 Hz), 3.62 (3H, s), 3.64 (1H, d, J = 1l1l.8 Hz),
3.89 (3H, s), 4.35 (1H, dd, J = 5.8, 7.0 Hz), 4.48 (1H, d,
J = 14.4 Hz), 6.20 (1H, s), 6.58 (1H, d, J = 1.8 Hz), 6.96-

7.38 (6H, m).

Example 7
2-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-neopentyl-2-
oxo—1,2,3,5—tetrahydfo—4,l—benzoxazepin—3—yl]methyl}—1,3—

thiazol-5-yl)acetic acid



)
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15

the title conpound was obtained. 1H NWVR (CDC13) S:
1.33-1.55 (2H, m, 1.76-1.94 (3H, m, 5 1.96-2.12
(1H, m, 3.41-3.78 (9H, m, 3.83 (2H, s), 3.87 (3H,
s), 4.34 (1H, dd, J = 6. 0, 6.9 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, n), 7.48 (1H sP> 10 Exanple 9
3-{2-[((3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -{[ 1-
(hydr oxymet hyl ) cycl obut yl ] met hyl } - 2- oxo-1, 2, 3, 5-tetrah

ydr o-

4, 1- benzoxazepPnred-yl ) met hyl ] -1, 3-t hi azol - 5-yl } propi on
ic 15 acgd g7 @Q CF'CF3 ci 0 So / NOOH OH
Accor di ng x~g§inlar manner to that of Exanple 5,

the title cd
1. 34ell.

npound was obt ai ned. 1H NVR (CDCl13) 6:
-om, 1.77-1.95 (3H, m,

O N/g >'\ S
H,C g 0 N\)j\
CH,
HC Ie) OH

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.95 (9H, s), 3.34 (1H, d, J = 13.5
Hz), 3.46 (lH, 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
(14, dd, J = 6.0, 7.2 Hz), 4.50 (1H, 4, J = 13.5 Hz), 6.31
(1H, s), 6.56 (1H, d, J = 2.1 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 =

2.1, 8.7 Hz),7.47 (1H, s).

Example 8
{2-{((3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-{[1-
(hydroxymethyl)cyclobutyl]methyl}-2-oxo-1,2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yl)methyl]-1,3-thiazol-5-yl}acetic acid
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51.98-2.10 (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 Hz),
3.50-3.82 (7H, m), 3.89 (3H, s), 4.34 (1H, t, J = 6.41
Hz), 4.58 (1H d, J 14.32 Hz), 6.09 (1H, s), 6.58
(1H, d, J = 2.1 Hz), 6.98 (1H, dd, J = 1.8, 8.1 Hz),
7.09 (1H dd 3 =1 5 7.8 Hz), 10 7.17 (1H t, J =
8.1 Hz), 7.35- 7.43 (3H, m Exanii% 10

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 2- oxo- I -
propyl -1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] net hyl
}- 15 1, 3 thlaua c yI)acetlc acid 01 CH3 /CH3 C O
NL-OH O cording to a simlar manner to that
of Exanpl Heitle conmpound was obtai ned. 1H NWR

(CDC13) S: 6¢96 (3H, t, J = 7.5 Hz), 1.57-1.81 5 (2H,

0XO0-

, 3-

3 . 6H m), 3.84 (2H, s), 3.87 (3H s),

=@H net hoxyphenyl ) - | -i sobut

0 o}
1,2<:>§iietrahydro-4,l-benzoxazepin-3-y|]nethy|}-1
t hi azol ¥50§1 ) acetic acid

According to a similar manner to that of Example 1,

4. 30-"4 Q). ~6. (1H, s), 6.60 (1H, d, J = 1.8
Hz) , . 36 (SH’W (1H, s) Exanple 11 10
N -(2 i

the title compound was obtained.

'H-NMR (CDCls) &: 1.33-1.55 (2H, m), 1.76-1.94 (3H, m),
1.96-2.12 (1H, m), 3.41-3.78 (SH, m), 3.83 (2H, s), 3.87
(3H, s), 4.34 (1H, dd, J = 6.0, 6.9 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).

Example 9

3-{2-[ ((3R,5S8)~7-chloro-5-(2, 3-dimethoxyphenyl)-1-{[1-
(hydroxymethyl)cyclobutyl]lmethyl}-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-yl)methyl]-1,3-thiazol-5-yl}propionic

acid



OCH3 C G ONN H3C OHO \rj H3C 89 According to
a simlar manner to that of Exanple 1, the title
compound was obtained. 1H NVR (CDCl13) 6: 0.92 (3H, d,
J=6. 4 H), 1.01 (3H d, J = 6.8 Hz), 1.95-2.08
(1H, m, 3.32-3.62 (6H, m, 3.82 5 (2H s), 3.87 (3H
s), 4.31-4.40 (2H, m, 6.21 (1H s) 6.59 (1H, d, J =
2.3 Hz), 6.92-7.35 (5H, m, 487 (1H, s). Exanple 12
(2-([(3R,58)-7-ch|oro-5-(2,3 d|nethoxyphenyl)-l-ethyl-
2- 10

oxo-1, 2, 3, 5- tebrahydro 4, 1- benzoxazepi n-3-yl ] nethyl }-1
,3- thiazg yl $acetic acid OLCH3 /~H3 "OCl O |

.~ S OH

According to a similar manner to that of.Example 5,
the title compound was obtained.

'"H-NMR (CDCl3) &: 1.34-1.55 (2H, m), 1.77-1.95 (3H, 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 Hz), 3.50-3.82 (7H,
m), 3.89 (3H, s), 4.34 (1H, t, J = 6.41 Hz), 4.58 (1H, d, J
= 14.32 Hz), 6.09 (1H, s), 6.58 (iH, d, J = 2.1 Hz), 6.98
(1H, dd, J = 1.8, 8.1 Hz), 7.09 (1lH, 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,58)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-1-
propyl-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-

1,3-thiazol-5-yl)acetic acid
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According to a simlar manner to that of Exanple 1,
the title conpound was obtained. 15 1H NMR (CDCl3) 6:
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, m, 6.08 (1H, s), 6.60 (1H, d, J = 1.8
Hz), 6.91-7.36 (5H, m, 7.48 (1H, s). 90 Exarrple 13
(4-Benzyl -2-{[ (3R, 5S) - 7- chl oro 58?2 3- di met hoxyphenyl )
-1-

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

4, 1- benzoxa ep' ‘Hxaﬁsyl ]methyl }-1, 3-thi azol -5-yl )acetic
acid Q /| Oci O~s NHICON H3CHOO
OH 5 Acco 2 @)0% simlar manner to that of Exanple
conpound was obt ai ned. 1H- NVR (CDC13) S

1, the titl¥Y
0. 63 3H,_8) *1504 (3H, s), 3.15 (1H d, J = 11.7
Hz), 3.% H/Z W) 3.41 (1H, dd, J

HC

3

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDC1l3) 8: 0.96 (3H, t, J = 7.5 Hz), 1.57-1.81
(2H, m), 3.43-3.63 (6H, m), 3.84 (2H, s), 3.87 (3H, s),
4.30-4.52 (2H, m), 6.11 (1H, s), 6.60 (1H, d, J = 1.8 Hz),

6.91-7.36 (5H, m), 7.49 (1H, s)

Example 11
(2-{[ (3R, 5S8)-7-chloro-5-(2, 3-dimethoxyphenyl) -1l-isobutyl-2-
oxo-1,2,3,5~tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1, 3~

thiazol-5-yl)acetic acid

O~cH

o
0
o}
SOa
N N\}f’jfzo
H,C V o} HO

H,C



10 = 7.5, 14.7 Hz), 3.53 (1H, dd, J = 6.3, 14.7 Hz),
3.60 (3H, s), 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
(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
(8H m, 7.32 (1H dd, J = 2.4, 87 15 Hz). Exanple
14

3-(2-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-chl o
ro-5 91

(2,3-dingkgg§§g§$?%%%%éﬁ?§?%%l%?ﬁaékté§fﬁ??¥g£9'éx iple 1,

benzoxazepi n- iazol -5 ropi on

aci dend>1Ge3e/ Coipodnd WRsChbPaindd. CONC O OOH O
CFl 3 To a solution of 3-(2-{[(3R 5S)-7-chloro-5-(2,3 5

di met hoxyphewy | Jopka( 3-8ty @r.9%y13n 2- & methyl arapy! )t %10% 3y,
o_

1, 2,8, 5 tebr ahyzyr 0-14,d5~-bepgoxarem)n- 3-.pl-sethyl g, lmd-, 3.82
t hi azol -5-yl)propionic acid (0.5 g, 0.849 mmuol)

Sobt ai2tedsd n 3EXan{EE 5)i n4 THE-4.14D n2H, pyri6izie (101,34),

m, 4.24 nol) was
6.59 (1H, d, J = 2.3 Hz), 6.92-7.35 (5H, m), 7.49 (1H, s).

Example 12
(2-{[ (3R, 5S)~-7-chloro-5-(2, 3-dimethoxyphenyl) -1-ethyl-2-
10 oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,3—

thiazol-5-yl)acetic acid

CL\CH

o,
‘li;l o
Cl (o)
LY
N/\z W/ gaNes
(@)
T >

Aécording to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCl3) &: 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, m), 6.08 (lH, s), 6.60 (1H, d, J = 1.8

Hz), 6.91-7.36 (SH, m), 7.48 (1H, s).
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added at room tenperature and acetyl chloride (0.18
m, 0 10 2.55 mmol) was then added dropw se. The

m xture was stirred for 2.5 hours. After water (5 nl)
was added, the mxture was stirred at room
tenperature for 19 hours and the reaction solution
was extracted with ethyl acetate. The organic |ayer
was washed with 1N hydrochloricsgkid, 15 water and an
aqueous saturated sodiumchloride solution, dried
over magnesium sul fate, and then concentrated under

redqg%ﬁggre§§ure to obtain
3-(2- 3R 55)-1-(3-acetoxy-2, 2-
g'ne(JQﬁdNi?@yb){F(§ﬁu5§'Q75cﬂgo§od5I¢5J§EHKRQQHM£9§ﬁ%ﬁp%3—1—

1,2, 3}5nk@b&9hyﬂzLufﬁéhh@qg&@§9zeﬁmlbisam;bvetbytétﬂaﬁydro-
t hi azol -5-yl)propionic acid (0.5 g, 0.792 mmol, 93%

as 4&adl-oehessapeoyrter-ylindbRy ( COCI8)tHiaz0195-{BHiced)ic acid
1.23 (3H, s), 2 02 (3H 5s), 2.68 (2H, t, J =7.5

Hz), 3.10 (2H ,t, J =7.5 Hz), 3.42 (1H dd, J = 7.2,

15.0 Hz), rﬁﬁg d, J = 14.1 Hz), 3.54 (1H dd, J
= 6.3, 15 , 81,61 (3H, s), 3.73 (1H, d, J = 11.1
Hz), 3.85 @ J = 11.1 Hz), 3.88 (3H, s), 4.32

! 6 3, 7.2 Hz), 4.56 (1H, d, J = 14.1 Hz),
6.59 (1H, d, J = 2.1 Hz), 6.96 (1H

8nHz) | 7 06 7 26 (2H, n) 7.27 (1H, d,
31;%@%ﬁ = 2.1, 8.7 Hz), 7.35
|

According to a similar manner to that of Example 1,
the title compound was obtained. |

'H-NMR (CDCl3) &: 0.63 (3H, s), 1.04 (3H, s), 3.15 (1H,
d, J=11.7 Hz), 3.32 (1H, 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,
s), 3.62 (1H, d, § = 11.7 Hz), 3.76 (2H, s), 3.87 (3H, s},
4.00 (2H, s), 4.32-4.38 (1H, m), 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 (8H, m), 7.32 (1H, dd, T = 2.4, B.7

Hz).

Example 14

3-(2-{[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-



10

15

O

benzoxazepi n- 3-yl ] net hyl }-4-nmet hyl -1, 3-t hi azol - 5- car bo
xylic acid OICH3 #,LOCH3 C Ol ..111\ ~S H3CO
N 0O HOHC CH3 OH 93 (1) DVMF(0.01 m) was added to a
solution of 2
[(3R,58)-1-(3-acetoxy-2,2-dinetgﬁlpropyl)-?-chloro-S-(
2, 3-

dfnethoxyphenyl)-z-oxo-l,2,3,5-tetrahydro-4,1-benzoxaz
epin- 3-yl]acetic acid (3 g, 6 49 mmol ) and thionyl
chloride

2.3 5 ¢, 19.5 T 1
reﬁcf?(ﬁf%?HQthﬁgpQ%%yl FF86 af {E§§EJ%§%EQ? ?ute For
1 h .
NI O e e

dropwi se to a qutlon of hydr ogen sulflde in
pyridi ne (38 r%TPHIhe reaction 10 solution was stirred
at 0C for ur,an;d then diluted with 2.5M sul furic
acid. The brgduo®® was extracted with ethyl acetate
(50 M), washed with an aqueous saturated sodi um

chl ofiNge icon, dried over sodiumsulfate, and
trat du nder reduced pressure to obtain 15
cet 52 2-di met hyl propyl)-7-chl oro-5-(

2, 3-
dlnethdi¥7?€éyl) 1,73, -tetrahydro 2- 0x0-4, 1- benzoxaz

H3
To a solution of 3-(2-{[(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, 3-
thiazol-5-yl)propionic acid (0.5 g, 0.849 mmél) obtained in
Example 5 in THF (10 ml), pyridine (0.34 ml, 4.24 mol) was
added at room temperature and acetyl chloride (0.18 mi,
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 solution was extracted with ethyl acetate.
The organic layer was washed with 1N hydrochloric acid,
water and an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure to ‘obtain 3-(2-{[(3R,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-



3-yl]thio-S-acetic acid (6.53 g) as colorl ess powder.
.IH-NWR (CDC13) S: 0.94 (3H, s), 1.02 (3H, s), 2.03
(3H, s), 3.11 (1H, dd, J = 6.2, 16.4 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, J = 6.2,
7.0 Hz), 4.56 (1H, d, J = 14.0 A, 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-acetoxy-2,2 25

AL ey hy | ProRo:afy§h-Of O Behoa LLORLNMANERNL 1 11 53

tetrahydro-2- 0X9: - ephNs 3; Y1d Hhi,059: aced 4 4
acid (1 g,_%l%gp%r&oll(%}ﬁ%t%g?ﬁegbi% adn'gI@é Trg??'lseé,j&) 28
trietdydadRepok8edl 9, 4.04 nmmol) and net hyl

2-chl oroacet oacetate (0.31 g, 2.06 nmol) in ether (10

m ) was *hegued(¢mcief buxo foy B3O Rours. 2Af s, watern o2 (3,
was added to the reaction solution, the mxture was

Sext raict ed 68 t(AHet hy|J acat. at Bz 503 M0 , (2nasheds w1l &z),

aqueous saturated sodiumchloride solution, dried }

over3 s&dith sdiif ad e 7aRd fiheh RoncentS3at(éd, uddef = 14.1 Hz),
reduced pressure. The residue was purified by silica

gel Toldurdf: 18dchf omét-Sgr aphY falevel-&Bi ngHsos et 73 (1H, d,
hexane- et h)il acetate (2:1)] to obtain neth

I
2- ({97 (3Rrls8FL -1 addflox§e 20 = 11.1 Hz), Y88 (3n, s), 4.32
dg"eh@f' BLOPY! ) -d-£hlonog2; (2, & di et haxypheny) )i 1,5 36 29

’ dL.o- 2 0X9- AyL- X in-3-yl |}t hi o) -3-
1 oningdi oo o AR s GRCEIN [ <2

15

) 1 i : | s 1.02 K,
58 837 ol O P By W B T
3. 53103 Haad, gJ==> 44. 4.7 Hz), 7.35 (1H, s).

Example 15
2-{[(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}-4-methyl-1, 3-thiazol-5-carboxylic
acid
O~cH
O o’C
Cl 0
oY
o

H,
v
CH, H

HOHJ: Ol



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, s), 4.43 (1H, t, J = 6.4 Hz),

4.54 (1H, d, J = 20 14.4 Hz), 5.50 (1/10 x 3H, s),

6.26 (1H s), 6.62 (1H, d, J 1.8 Hz), 6.96-7.35 (5H,

m. (3) A solution of nethyl

2-({2-[(3R 59)-1-(3-acetoxy- 2, 23

2-di net hyl propyl ) -7-chl oro-5- (2, 3-di met hoxyphenyl ) -

1, 2, 3,5-tetrahydro- 2- oxo-4, | - benzoxazepi n-3 25

yl ] acet yl }t,hi 0)- 3- oxobut anqat . . : _

obt ai ned é‘g D?I)E(Ekgi(rp € 1 -S( f)%d%%d]?%?namsr]ﬁ%%lggg%%\t%
3

(0. ?{ R, és)3%—'I@DL%et&{l&h—gz%t—id“imé_‘éh%éﬁodvl)) wagyeased (o, 3-

to reflux for 1 hour. reacti on solution was

di | ugsgemdRpathyl) acelalq 058, Bliec rRRNRA 4V tBe @ bxazepin-

aqueous saturated sodi um hydrogen carbonate 5 sol ution
and anyBHiReUs satdr ad f sQdiduRgneh] cdrdensehyti &floride (2.3

dried over sodiumsul fate, and then concentrated under
5r eduged ressnl . id MEHE e9i0dte ) wasTiiriddcedobyssiht e was
gel 1 colum chromat ography [devel opi ng sol vent:
hexasteimteay lat aeen atenped a2 freofobt hilrmuretahyll then
2-{[ (3R, 5S5)-1-(3-acetoxy 10 2, .
2- di penaeyitprepg| ynder Hlesiuges- pressyiqret TRy pReFgUs WAy
Xo- L] . . .
1, 2, B ssolgeAahy dFier 410 Bdnzardzapier H5PPPREEnTP 2 Aqfgttion
hyl - 1, 3-thiazol -5- car hoxyl at M&)I% 6%3%}@0.9 nmol , .
B0y B ER | BLE e DY THARR (Rbiid)” Sifp. GRey
s), 1.03.(3H s),, 2.03 (3H...15 s), 2.65 H. S),,.

103 4o PhabRgua S el Sp0ir (B9 s ngyR 2t ituced
with 2.5M sulfuric acid. The product was extracted with
ethyl acetate (50 ml), washed with an aqueous saturated
sodium chloride solution, dried over sodium sulfate, and
then concentrated under reduced pressure to obtain

- 15 [(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)-1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yljthio-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, 16.4 Hz), 3.33 (lH, dd, J = 7.0,

20 16.4 Hz), 3.54 (1#, d, J = 14.0 Hz), 3.61 (3H, s), 3.72 (1lH,
d, J =11.4 Hz), 3.85 (1H, d, J = 11.4 Hz), 3.89 (3H, s},
4.37 (14, 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-acetoxy-2,2-

25 dimethylpropyl)—7—chloro—5—(2,3—dimethoxyphenyl)—1,2,3,5—



(1H, d, J = 14. O 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 (1H, d, J = 11.4 Hz), 3.89 (3H s), 4.31
(1H, dd, J = 6.0, 7.0 Hz), 4.56 (1H, d, J = 14.0 Hz),
6.30 (1H, s), 6.61 (1H, d, 20 J = 2.2 Hz), 6.96-7.37
(5H m. (4) A mxture of nethw

2-{[ (3R, 5S)-1-(3-acet oxy- 2, 2-

dlnethylpropyl) 7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

1 2, §e§r§rﬁl<{r%hféd59044 Qf(‘eﬁz%&@%%glH:ﬁ:ﬁgkﬂ%hﬂécﬁl@tacm

hyl - 1, 3-t"hi azol - -car at e

Obtakﬂaﬂ Un835mﬁﬁﬂﬂr%5%égie63ln Bxdhb BIueays ) Sngi@ﬂhylamlne
hydr oxi de solution (2 9b mnl) and et hanol (4 ) wa

stir(edaty,6QCoHk ofms0) mdw&n@Shlem&lmrﬂa@éeowétate (0.31 g,
diluted with water (50 m), acidified and then

ext raciedumailt) hiet dyhemc@icaing ) (98s Mgattas ¢e. rédhbux for 2
extracts were washed with an aqueous saturated sodi um

S5 chhaorisde adkationtedmasd adided sodihgmrsaktade, s@hdion, the
then concentrated under reduced pressure. The residue

was Middineswak| exerrdtesinwdthapbhvhecetatel1(19 mb , washed
obtain 2-

{[ (3R ESPN7 2gHPOYD- %?R%E?§e§|ﬁ%@ﬁﬁ&yﬁﬁéﬁyp? FO%%tHVUr6¥1ed

{0 %nm%‘%bgﬁthylgfgﬁy a%doﬁge% é%ncent&gggghgggé¥ reduced
benzoxazepln 3T%|]HE t.hyl L azo

oyl R P s R Vaire) By ST EG yEdeiton
logrbiﬂ?%ﬂﬁto§EgéﬁﬁskkéﬁluygygC%&%%%?thgégﬁiigb%%§)cetate
HZ) (231294€%£Eb551n]met%ﬁ112t¥ 2- [:§§ %5431£%§Laég¥ox§—2 2-

. élmethylpropyl) 7-chloro-5-(2,3- dlmethoxyphenyl) 1,2,3,5-
tetrahydro-2-oxo-4, 1-benzoxazepin-3-yl]lacetyl}thio)-3-
oxobutanoate (0.9 g, 1.38 mmol, 74%) as colorless powder.

15 'H-NMR (CDCl3) &: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H,
s), 2.18 (3H, s), 3.14-3.26 (2H, m), 3.53 (1H, 4, 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, s), 4.43 (1H, t, J = 6.4 Hz), 4.54 (1H, 4, J =

20 14.4 Hz), 5.50 (1/10 x 3H, s), 6.26 (1H, s), 6.62 (1H, d, J
= 1.8 Hz), 6.96-7.35 (5H, m).

(3) A solution of methyl 2-({2-{(3R,58)-1-(3-acetoxy-

2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxo~4, 1-benzoxazepin-3-

25 yllacetyl}thio)-3-oxobutanocate (0.8 g, 1.23 mmol) obtained



O

5m) ssdstaddesndénch b@uébesnsatwae;e\mmduhmt egiovitde solution,

10

15

20

25

14.1 Hz), 3.62 (1H, d, J = .0 Hz
3.90 (3H, s),4.32 (1H, dd, J = b.
(1H, d, J = 14.1 Hz), 6.21 (1H S
6.99-7.38 (5H, m. 20 Exanple 16
2-{[ (3R 5S)-7-chloro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
oxy- 2, 2-di net hyl propyl)-2-o0xo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl }-1, 3- t Rbazol - 5- car boxylic
acid 97 OCH3 /CHa OC OS NH3C NO H3C HO OH (1)
To a solution of 2 [ (3R, 5S)-1-(3-acet oxy- 2, 2-

d h| 5- th h |
Inefh%kg&get o %&oagmégg%%fggﬁatgxip §gg ?Gga0|&m°l)
10 e C aEIal NE 'O re u r iy

g hy%}égy%?H-benzo%rFQZO S(%%%5%%5h1saf% % fﬁ 115%{9

Ml Yetd oh- 86t 133 Bs diluted with ethyl acetate (50 ml),
di met hyl am nopr opyl ) car bodi i m de hydrocﬁlorlde 5.16

g, wsh@dnwpti) &ﬁ”éﬁd@%@@dsafﬁﬁéﬁé&|@%dﬂh%tH§@r86€h carbonate
stirred at roomtenperature for 13 hours, water (50

), 3.6
7, 6.9 Hz), 4.47
), 6.5

ethyl acetate (350 m). The

dried over sodium sulfate, and then concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography [developing solvent: hexane-ethyl

acetate (3:2)]to obtain methyl 2-{[(3R,5S)-1-(3-acetoxy-

2,2—dimethylpropyl)—7—chloro—5—(2,3—dimethoxyphenyl)—2—oxo—

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-4-methyl-

1,3-thiazol-5-carboxylate (0.62 g, 0.982 mmol, 80%) as

colorless powder.

'H-NMR (CDClj3) &: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H,

s), 2765 (3H, s), 3.421 (1H, dd, J = 7.0, 14.8 Hz), 3.53

(1H, d, J = 14.0 Hz), 3.56 (1H, dd, J = 6.0, 14.8 Hz), 3.
(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 (lH, dd, J = 6.0, 7.

Hz), 4.56 (1H, d, J = 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,5S)-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}-4-methyl-
1,3-thiazol-5-carboxylate (0.4 g, 0.634 mmol) obtained in

Example 15-(3), a 1N aqueous sodium hydroxide solution (2



organi c | ayer was washed with 1N hydrochloric acid,
aqueous saturated sodi um hydrogen carbonate sol ution,
wat er and an aqueous saturated sodi um chloride
solution, dried over nmagnesium sul fate, and then
concentrated under reduced 15 pressure to obtain

3-[ (3R, 59) - 3-(2-am no- 2- oxoet hyl ) - 7-

chl or o-5- (2, 3-di net hoxyphenyl ) - 2%x0- 2, 3- di hydro-4, 1-
benzoxazepin 1(5H) -yl ]-2, 2-di net hyl propyl acetate

(10.0 ¢ as col orl ess pomder 1H NWMR (CDC13) 8: 0.95

3T 5§’7 ooy Gt 31l QR 3B 9 6§2c6.§ AU s,

3. 54rh 1 midt ute= wé§ & Hrdea Fi€h (tbr S50 3173 Ldtdiridd and
J =11.1 Hz), 3.86 (1H, d, J = 11.1 Hz), 3.89 (3H, s),
4. 39tkdid exttdacled with ethylHalret4tS6(J0lM1)dtwidce. 13rHe
Hz), 5 5.46 (1H, br), 5.95 (1H, br), 6.26 (1H, s),

6. 64ettityctdh, wére—w@shedHa)ithb6aBlaqu®dny Hdtuhted sodium
7.15-7.24 (2H, m), 7.31 (1H, d, J = 8.4 Hz), 7.35
5(1F|cmﬁpriﬁe:sgluti@pgldﬂgpd E2er Asedlunt isod fefe, and then
3-[ (3R 59) - 3-(2-am:-no- 2-oxoet hyl ) - 7-
chlo@QnQ§anagea|V@ﬁ?ﬁ»ﬁﬁﬂ@@ﬁylyrQS%m@az Jhgi K81, wps
10 benzoxaze i,n-1(5H) -yl dlnethylprop¥ acetate
(10. B Yssel m|§r%te§ ﬁéalu hexsngmile 16tel P £-

o) “obE s saoeE e, —#Qu% 9o lae eV AT L iy drony -
f I,
Qqhiéuétaé%?hﬁi%éﬁop§§ ekt ot T sarhunsp ol 1-

OSOlLBédy$xg%Q%O 3N¥¥ﬁm%@ﬂ$ﬁ a@dmégﬁ§fn1X%uE§1¥@gﬁ 5-carboxylic

tirred for m nut’es e reacti’on sol uti on was
acid (0.15 g, 0.261 mmol, 41%) as a colorless prismatic

crystal.
'H-NMR (CDCl;) &: 0.66 (3H, s), 1.04 (3H, s), 2.65 (3H,
s), 3.16 (1H, d, J = 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), 3.62 (1H, d, J = 12.0 Hz), 3.62 (3H, s), 3.90 (3H,
s),4.32 (1H, dd, J = 5.7, 6.9 Hz), 4.47 (1H, d, J = 14.1

Hz), 6.21 (1H, s), 6.59 (1lH, s), 6.99-7.38 (5H, m).

20 Example 16
2-{[(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, 3-thiazol-5-carboxylic acid



N

10

15

O extracted with ethyl acetate (800 ml), washed with
wat er and. an aqueous saturated sodi um chl ori de
solution, dried over magnesium sulfate, and then
concentrated under reduced 20 pressure. The resulting
residue was purified by silica gel colum
chromat ogr aphy [devel opi ng sol vent: hexane- et hyl
acetate (1:1) ] to obtain 3- [(3@758) 3- (2- ami no- 2-

t hi oxoet hyl ) - 7-chl or o- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo- 2,
3-

di hydro-4, 1- benzoxazepln 1(5H) -yl ]-2, 2-di net hyl pr opyl
25 acetate as a white crystal. 99 1H NWR

(CDC13) 6 05 (gEl s), 1.01 (3H s), 2.03 (3H, s),
3.08 (1H & 54, 13.5 Hz), 3.31 (1H, dd, J =
7.5, 3.55 (1H, d, J = 14.1 Hz), 3.55 (1H,
d, Jg , 3.61 (3H, s), 3.72 (1H d, J = 11.4
H), .. 5J =11.4 Hz), 3.89 (3H s), 4.46
(1H, "X 5 M), 4.53 (1H d, 3= 14, 1 H)
6. 26 6.558(1H, d, J = 2.4 Hz), 6.91-7.01

(1H n)l-;ac7 1p- 7. 94N Q 7.31 (1H, d, i } J=28.7

Hz), 7w 1H, dd, J"= 2{4, 8.7 Hz), 7.49 (1H, br),

7.64 ( br) 10 (3) Acefiic acid (0.13 m, 2.34 mol)

was added to a suspension of ethyl

2- chl or o- 3- oxopr opi onat e potaSS|un1saIt 0.42 g, 24

nmol ) i n (R$0pe opairdiutire Af) 2ahBRme)mlxd %Fe%ﬁﬁy

stirred for 30 minutes. Thereto Sﬁg§ﬁR S% %_ _

2- ¢ GRS RTIRTLICHI-GT3O50 5, & ol TGRS BREBSTL 226350

di hyidPo a5 TEBEFRBsEedr A-REBFPARATRIE 37 4t hRTRY Cpra&%;?l 10 5/
19.2 mmol) in DMF (100 ml), 1l-hydroxy-1H-benzotriazole
ammonium salt (4.1 g, 26.9 mmol) and l-ethyl-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
organic layer was washed with 1IN hydrochloric acid, agqueous
saturated sodium hydrogen carbonate solution, water and an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-[ (3R, 58)-3-(2-amino-2-oxoethyl)-7-
chloro—S—(2,3—dimethoxyphenyl)42—oxo—2,3—dihydro—4,1-
benzoxazepin-1(5H)-yl]-2,2-dimethylpropyl acetate (10.0 g)

as colorless powder.

'H-NMR (CDCl;3) &: 0.95 (3H, s), 1.01 (3H, s), 2.03 (3H,



acetate (1.0 g, 1.87 mmol) obtained in Exanple 16-(2)
was added and the m xture was heated to reflux for 30
hours wth stirring. After standing to cool, water (5
m) was added to the reaction solution, followed by
extraction with 20 ethyl acetate (200 m). The organic
| ayer was washed with an aqueous saturated sodi um

chl oride solution, dried over ﬁﬁbnesiun1sulfate, and
t hen concentrated under reduced pressure. The
resulting residue was purified by silica gel colum

chr opat ogr [ dgyel opi ol.yent ;_he -ethyl .25 . _
acetg?éq%%ggﬁé§f3§§] 0 g%fgi%%é?h§fp2§?ﬁﬁég}n55§&iff3 -3
| WU ; acetioxy- 3, 24di gt hy! pf apykl g 7a£hl 0§ 15-68, 35), 3.73 (1,
di met hoxyphenyl')-2- oxo-1, 2, 3, 5-t et rahydro-'4, I- benzoxaz

epi g, 3 W Jietihyk} ; 13 34 hiagoly, Sycabpxyl akg ,(9.6899)31@8S s),
colorl ess noncrystalline powder. 5 1H NWR (CDC13) 8:

0. 95 (BH, (1%),, 44,02 £34,7,5)7,.51u3Y, (BHe (1H,Jd7 & 2 Hz)g Hz),
2.03 (3H, s), 2.82 (1H, dd, J = 5.7, 16.8 Hz), 2.92

5(1H 5008 H7 Brd, 1698 Hz), b3) p46(Ad, (1, 3)7 8464 (1H, d, J

10

15

20

25

Hz), 3.62 (.3H, s), 3.72 (1H, d, J = 11.1 Hz), 3.85
(1H=B-4 Hz2,16.21+%)01 3187 (BH, 7s)5-%.282 (REH, mp, T-H (1H,
7.2 Hz), 4.19 10 (1H, dd, J =5.7, 7.5 Hz), 4.57 (1H

d, BF=9x B-Azi2) 6.285 (IH, €y, &.5F6.58-¢18) m,

6. 89-7.40 (5H, , 8.70 (1H, Sé@ (4) Potassium

car bonat €2¢ 0228° 4t 109 P Idp |l f 3ha2S ladhied e8iRosoT Uiy L) -7

of ethyl 2-{ %3 #}g&i\ﬂ%ﬁ cet oxy- 2, 2- .

i TS Shy ] 2 A GO BRESY Bl o ko s RERYRT A oo

-1 . .

1, 2 EERRPPRIYE 7 PR B N Y e RS, 40 9
20.8 mmol) obtained in Example 16-(1) and a Lawesson’s
reagent (10.1 g, 24.8 mmol) in THF (100 ml) was heated to
reflux for 1 hour with stirring. After standing to cool to
room temperature, an aqueous saturated sodium hydrogen
carbonate solution (20 ml) was added and the mixture was
stirred for 30 minutes. The reaction solution was
extracted with ethyl acetate (800 ml), washed with water
and an aqueous saturated sodium chloride solution, dried
over magnesium sulfate, and then concentrated under reduced
pressure. The resﬁlting residue was purified by silica gel
column chromatography [developing solvent: hexane-ethyl
acetate (1:1) ] to obtain 3-[(3R,5S)-3-(2-amino-2-
.thioxoethyl)—7—chloro—5—(2,3—dimethoxyphenyl)—2—oxo—2,3—
dihydro—4,1—benzoxa£epin—l(5H)—yl]—2,2—dimethylpropyl

acetate (5.14 g) as a white crystal.



15

20

25

t hi azol - 5-caboxylate (0.6 g, 0.95 mmol) obtained in
Exanple 16-(3) in nethanol (6 m) and the m xture was
stirred at roomtenperature for 2 hours. Water (3 m)
was added to the reaction-solution, followed by
extraction with ethyl 20 acetate (80 m). The organic
| ayer was washed with an aqueous saturated sodi um

chl oride solution, dried over ﬁﬁgnesiun1sulfate, and
t hen concentrated under reduced pressure. The
resulting residue was purified by silica gel colunn
chr omat agr. y vel gpi o] t h xane- et hyl, 2

acetate ?6@H§3(%§€])3T ? =S 413 r761 ﬁ]i )’ % 03 (3K,
2-{[§BRDIp- (18hl@o I U 5 545 13.5 Hz) 3.31 (1H, dd, J = 7.5,
5- (2, 3-di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- dlnethylpropy
|')-2:3.5 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.55 (1H, d, J = 14.1
oxo-1, 2, 3, 5-tetrahydro- 4 1- benzoxazepln 3- yI]net yI

3- thd)azdl. 65- canboxyl at.e2( 018, gy, as =cahounl Bss, 3.86 (1H d,
5noncrystalline powder. 5 1H NWMR (CDC13) 5: 0.64 (3H,

S)

.1 Hz 3.58-3.70 (1H, m, 3.61 (3H, s), 3.73 (2H,

d, B2 %é

0 Oobtai

J.l=051(3I—st) 3.39073H3. 21, (4H6 MLH, 30388 {HH5.d, J.5 Hz),

Hqul %=894(3I—HZ?59 626881%351 , 59,6%. gL, (g, J =
3 (1H 6 Hz), 6.17 (1H,
52‘26 5% %1114 Ody (18, gew 71d5ciH24nf2 A0V7. 0731, 264, d,

Ao %&%yf‘ﬁf (Hiarias)? 7 dhtor 8 4 4T 9 114, be),

.QQXYQHequ -1 - (3-hydroxy- 2, 2-di net hyl propyl ) - 2- ox

J

0

1,2,3,5- 3- I -
Othlazol g cé?%%&yla?é&(g§nﬁpﬁﬁzegza4 % nq%%?ﬁggésnto @
15 E&@H@h@u&ﬁcﬁ4kth}kjmeH¥BF%J%ngUB}£B%HﬁQg Potassium salt

solution (1 m

(0.42 g, 2. 24 mmol) in isopropanol (10 ml) and the mixture
was stirred for 30 minutes. Thereto 3-[ (3R, 5S)~3-(2-amino-
2-thioxoethyl)-7-chloro-5- (2, 3-dimethoxyphenyl)-2-oxo-2, 3-
dihydro—4,1—benzoxazepin-1(5H)—yl]—2,2—dimethylpropyl
acetate (1.0 g, 1.87 mmol) obtained in Example 16-(2) was
‘added and the mixture was heated to reflux for 30 hours
with stirring. After standing to cool, water (5 ml) was
added to the reaction solution, followed by extraction with
ethyl acetate (200 ml). The organic layer was washed with
an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel
column chromatograpﬁy [developing solvent: hexane-ethyl

acetate (7:3-65:35)] to obtain ethyl 2-{[(3R, 5S)-1-[3-



"’

and ethanol (5 m) was stirred at roomtenperature for

8 Ohours. After this mxture was acidified with 1IN
hydrochloric acid (1.2 m), ethyl acetate (70 nl) was
added thereto. The organic |ayer was washed with an
aqueous 20 saturated sodium chloride solution, dried

over magnesium sulfate, and then concentrated under
reduced pressure. The resultlnd rystal was washed

wi th hexane to obtain 2-

{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox

y- %&@m@hﬂ@m&m}h&@?%h%tﬁoiotetr (ghydro-4,1 25
benzoxazepi n- 3-yl ] net'h t hi azol car boxylic
aClCHiHé%ho&Qpﬂ@nﬁm 423d%owﬁ|§?3C5%ﬁ§ﬁ¥ahyafbbmﬁi(633%%§hzep1n—
5: 0.66 (3H, s), 1.05 (3H, s), 3.19 (1H d, J = 12.3

Hz) ,3-3:140ethid } €1, 3}t%13401 bZ¢abck A8+t3. (8.63d) ashcolorless
3.61 (3H, s), 3.87 (3H, s), 4.47 (1H, d, J = 14.1 Hz),

5 4.r6>71¢(rjzls|;atlime poderHz), 6.18 (1H, s), 6.56(1H, s),

6. 90- 01 (2H, m, 7.12 (1H t, J = 7.8 Hz),

57.30- 7. Alaﬂqw (aBCls) 8:7@.(9BH,(38) . sExahp2 (3H,16), 1.31 (3H,

10

15

20

25

2-{[ (3R, 5S) - acet oxy- 2, 2- dlnethylpropyl) 7- chloro-
5- (2, 3-di Hé%&ypt@eﬁ?l ¥38« oXo- 2-823,(5Ht efdanydr §-4,126-8

ginzoxazgpln Gﬁél]nééhyég 153 thla%05,53eg£b8ﬁxlbﬁ T o 14.1
Hz), 3.62 (3H, s), 3.72 {(1H, 4, J = 11.1 Hz), 3.85 (1H, d,
J =11.1 Hz), 3.87 (3H, s), 4.12 (2H, q, J = 7.2 Hz), 4.19
(1H, dd, 0 = 5.7, 7.5 Hz), 4.57 (1H, d, J = 14.1 Hz), 6.28
(1H, s), 6.53-6.55 (1H, m), 6.89-7.40 (5H, m), 8.70 (1lH, s).
(4) Potassium carbonate (0.26 g, 1.91 mmol) was added
to a solution of ethyl 2-{[(3R,5S)-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-caboxylate (0.6 g, 0.95 mmol) obtained in Example
16-(3) in methanol (6 ml) and the mixture was stirred at
room temperature for 2 hours. Water (3 ml) was added to
the reaction-solution, followed by extraction with ethyl
acetate (80 ml). The organic layer was washed with an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel
column chromatography [developing solvent: hexane-ethyl

acetate (67:33-3:2)] to obtain methyl 2-{[(3R,5S)-7-chloro-



OO NI 40H H3C OH3C O JQCH3 After pyridine (0.9

m, 8.91 nol) was added to a 15 solution of 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 103

4, 1- benzoxazepi n-3-yl ] methyl }-1, 3-t hi azol -5-acetic
acid (1.0 g, 1.78 mml) obt ai nédli n Exanple 16 in
THF(10 m) at roomtenperature, acetyl chloride (0.38
m, 5.35 nmol) was added dropw se and the m xture was

stirge reto.p > (0.3 . o
oot § b o Rl 84K AR L8y e

wer eo;?éidledz ang EQ@r&'ﬂ%MQ ‘&’a§en£é‘££&-§hnﬂ3'—w%ﬂeéﬂh-&0 3-

m nut'es.” ‘After water , the m xture

was @HléiéﬂiSaEaEQQH}LﬁﬂquaBU5? forcdidrikeyr sopdel 4t 1ine

reaction solution was extracted with ethyl 10 acetate.

The wowgmri.c | ayer was washed with 1IN hydrochloric

acid, water and an aqueous saturated sodi um chl oride

5sol uti onHermMRd(@n@;) NnAgres4unseul §at a,. odnd3tthes), 3.07-
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concentr at ed under reduced pressure to obtain
2-{[3-3R, 5%H, m), 3.38 (1H, d, J = 14.1 Hz), 3.58-3.70 (1H, m),

1-(3- acetoxy-2 2-di met hyl propyl)-7-chloro-5-(2,3 15
di et Hxy(gheng) ) - 2- B%(OCZI‘ 2d3, 8-F et réatizdr 0348 b%hzékaﬁ 88

epi n-_ 3- yI]nEth -1, 3- thlazol 5- car box I|c aC|d (
o} ahate "B B otitmencly St gt T odade, (€, P8 6

Hz), 6.17 (1H, s), 6.52-6.55 (1H, m), 6.90-7.10 (2H, m),
7.07-7.20 (1H, m), 7.26-7.40 (2H, m), 8.71 (1H, s).

(5) A mixture of methyl 2-{[(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-yl]lmethyl-1, 3-
thiazol~5-carboxylate (0.3 g, 0.52 mmol) obtéined in
Example 16~ (4), 1N aqueous sodium hydroxide solution (1 ml)
and ethanol (5 ml) was stirred at room temperature for 8
hours. After this mixture was acidified with 1IN
hydrochloric acid (1.2 ml), ethyl acetate (70 ml) was added
thereto. The organic layer was washed with an aqueous
saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
resulting crystal was washed with hexane to obtain 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-yllmethyl}-1,3-thiazol-5-carboxylic acid



5

10

15

1H NMR (CDC13) 5: 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,

d 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, d, J = 14.1 Hz),
4.50-4.60 (1H, m, 6.29 (1H s), 6.63 (1H d, J = 2.7
Hz), 6.98 (1H, dd, J = 1. 5, 8.1 Hz), 7.08 (1H, dd, J
= 1.5 8.1 Hz), 7.17 (1H, t, J 2% 1 Hz), 7.29 (1H
d J =9.0Hz), 7.34 (1H, dd, J =2.7, 9.0 25 Hz),
8.76 (1H, s). 104 Exanple 18

3 (216 [{8R)59)- 1- GhL A 32y 3- di met hoxyphenyl ) - 1- (3-
hydr oxy- 2,2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4

,1- 5 banz Z e -yl 1,.3-thi ol - -
RZAMAZ EOHr,3 x.]o&%é;yéce}g,us?yo @_.QEN ﬁ%‘?ﬁ %’é)?\,v%/.l9 (1H,

hydr oxypr opi onic acid O

OH 3C HG @d.3(a)) 1,3 40Cankeny) dii+idazole)(0329s-g3.78 (3H,

1.49 nol) was added to a solution of

2- {[fBR BB)- 13U3-acetdy- 238, s), 4.47 (1H, d, J = 14.1 Hz),
4.57 (14, t, J = 6.0 Hz), 6.18 (lH, s), 6.56 (lH, s), 6.90-

7.01 (2H, m), 7.12 (1H, t, J = 7.8 Hz), 7.30-7.40 (2H, m),

8.76 (1H, s).

Example 17
2—{[(3R,SS)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—5f
(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5-carboxylic acid

/o)
T~CH,
/CH3
o)
Cl
o 0
NN“\\Yi:i:>——_4<
N N / OH
HsC o)
A
CH;

After pyridine (0.9 ml, 8.91 mol) was added to a

solutiqn of 2—{[(3Rf58)—7—chloro—5—(2,3—dimethoxyphenyl)—1—

(3-hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-



N

10.
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 ] nmethyl . }-1, 3-

t hi azol -5-carboxylic acid (0.75 g, 1.24 mmol) obtained
in Exanple 17 in THE (10 m ) at_. roomtenperature and
the mixture was stirred for 1 hdlt. Monoet hyl

mal onate 15 potassium (0.23 g, 1.37 mml) and
magnesi um chl oride (0.13 g, 1.37 mmuol) mere added and
the H1flﬂgﬁ%d%§§eﬁihtﬁf§hfﬁe @%@— 05 éh{%&gl EgElC acid

standing to cool droc oric

addeds agndy,t he 78 mfnaue a@tsal%hr a6t edampid 11@% @hh}(ho ml) at
acetate (150 m ). The organic |ayer was washed wt

wat ero@ict caipedgueodls sSadtifiatcadosode un cid e, de . 35 mmol) was
solution, dried over magnesi um sul fate, and then
concaddedatdxdpunder and e ed xpuessus €. sthheradegolt i ngour.
residue was purified by 5 silica gel colum
5chrdﬂ&vcgmaphyiﬁdewelwﬁimg.s@lVQnmmolMGuuh¢henhytetyl
acetate (67:33-1:1)] to obtain ethyl 3-(2-

{[(3‘1?\*11558)1—@- (8. bc 0xy-2, rogil reveye prasind pnd- EheorbxBire was

<(3Ii nef%%héﬁyrfe% 03P, Bigubes et r%fiﬁﬁfr FAAET- herpbkdAs
bl ol LIE Bl AL, GiLhiazol gy oxapreplonal e, 14
don %f'rtgh'nb §hgowder 1(%1:::'s'<§|5/Rt£3n wa7'5) §x|glzr)ac%4 f‘i}és}_%thyl
N
J = 0.8 Haler 3y a(n3|é u%))us s§§u1(a¥‘e'd %Lodélum &1513—:'_51&

He)," 4.60 (1H d, 5.9 a,
FE),soluS@oﬁlFﬁried\bverﬁmﬁghzéluﬂ-§ﬂhﬂ§kHu dnthﬁed4 1
HZ)’concentrated under reduced pressure to obtain 2-{[(3R,5S)-

1-(3-acetoxy-2,2-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 (CDCl3) &: 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, d, 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, d, J 14.1 Hz), 4.50-4.60 (1H, m), 6.29 (1H,

s), 6.63 (1H, d, J = 2.7 Hz), 6.98 (1H, dd, J = 1.5, 8.1
Hz), 7.08 (1H, dd, 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).



6.28 (1H, s), 6.56 (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 2,

2-di met hyl propyl ) -7-chl oro- S- (2, 3-di met hoxyphenyl ) -2-0
X0-

1, 2,3,5-tetrahydro-4, 1- benzoxazel@idn- 3=yl | met hyl }- 1, 3-

t hi azol - 5-yl ) - 3- oxopropi onate (0.59 g, 0.88 mmol)

t hen

(€]

10,

15

obtained in Exanple 18-(1) in ethanol (20 m) was
cooled to -20C and sodi um borohydride (36 ng, 0.96
nmol ) was added thereto. 25 After stirring for 2
hours, an_ aqueous saturated amoni um 106 chloride
sol uB¥®mP¥% ) was added and the nixture was

F%fy!e?c Gast i eBa NireRfS e %éé?déra%afegf?yio&l f%%?‘-‘f-
¢ O{’lg Con}égjn'lét ) Sﬂgtgg%ggr?op?ﬁ.g nggge§léjr@ S e@t:ghy@ﬂg% 1-

tra pressure

resulLingt ﬁ%uF dymﬁewl ;lee@ @Ml§£$1£ﬁml-3col um

chr omat ogr ap evel opi'ng sol vent: hexane- et hyl
acet gtgrd fg§1%§l§5i&l&0 obt ai n et hyl

3-(2-{[ (3R 5S)-1-(3-acetoxy-2, 2-

dlnethylpropyl) 7 chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo

10 \cm
1,2,3,5te drocﬁ,l-benzoxazepln-3-y|]nethy|}-1,3-
t hi azol - 5- 3~y droxypr opi onate (0.49 g) as

col orl ess pomder. IHNWVR (CDC13) S: 0.92 (3H, s),

0.97043 26 (3H, t, J =7.2 Hz), 2.04 (3H s),
2.77 ( 51 15.9 15 Hz), 2.94 (1H dd, J =
9.0, 15) ‘ 21(2H m, 3.42 (1H, d, J =
14.1 Hz) >*3. ,3366(1H d, J =

%C //

mc

HO

(1) 1,1’ ~-Carbonyldiimidazole (0.24 g, 1.49 mol) was
added to a solution of 2—{[(3R,SS)—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-carboxylic acid (0.75 g, 1.24 mmol) obtained in
Example 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, 1N hydrochloric

acid. (3 ml) was added and the mixture was extracted with



107 SthhAgets!

11.7 Hz), 3.82 (1H, d, J = 11.7 Hz), 3.89 (3H, s9),
4,12 (2H, q, J =7.2 Hz), 4.42 (1H, d, J = 14.1 Hz),
4.30-4.52 (1H, m, 4.62-4.71 (1H, m, 5.62-5.80 (1H
m, 6.26 (1H, s), 20 6.62 (1H, d, J = 2.1 Hz), 6.98
(1H, dd, J = 2.4, 7.2 Hz), 7.10-7.26 (3H m, 7.30
(1H, dd, J = 2.1, 8.7 Hz), 855 (1H, S). (3) A
m xture of ethyl 3-(2-{[ (3R, 5S)-105 3-acet oxy 2,
2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-0
X0- 25
1,2, 3, tetrah¥dro- 1- benzoxazepi n-3-yl]l nethyl } -1,

§1 ¥ 132 Hydr- ox;}“BFoBF%ﬁ%JtCe 1(30’666W@S Y‘.')a%ed with

nydr 85 TSorl: f*%ﬁg%%”%afhu)rafg\%%) se i |c%3“f??rﬁs SRLuBn,
{

ves S el TR eh R NP s en a7 U gofbeBe e S daer

ethY£e&HBQdaE§e§§Qréﬂ) Tﬁﬁsregqg@gnérfgéﬂdﬁe 1he Buﬁﬁﬁﬁéﬂ by

| ayer was washed wth an aqueous” saturated sodi um

schl ogi die-=s gleut b@Dumr‘Jrd&%u@%%@raﬁﬁﬁ”&%\ﬁémoﬁgh%%@lv&m

then concentrated under reduced pressure
r esutdsaig-etysl abhcoasanvashied3wit h) hexxarethon 18cippl a3 2-
3-(2-{[ (3R 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 1-
( 3- hiydi3m®% 52 - 2~ (I8 reetdhydxqyr-@p ¢ ) i Re tthydplropy3) 57 t et Yadv dr- (2, 3-
o- 4, 1-benzoxazepin-3-yl)nethyl}-I,.3-thiazol-5-yl)-3-
hy draisnyedhopiyphery bici - ox0-052¢} » ast et nahiydeocd ystlgnzoxazepin-
1H NWR (CDC135 S: 0.66 (3H, s), 1.00 (3H, s), 2.73
( 1H,3-yigmg§hy —153~1chlf@02 ﬁzyl -23%0(prp|pleﬂatg O0-Pug,

2 FE 3.14 (1H, d, J = 12.0 Hz), 3.19 (1H, dd, J

16.
10_ S(h 1EmleE31 3 ) as colorless noncrystalllne powder

15

20

25

'H-NMR (CDCl;) &: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H,
t, d =7.5 Hz), 2.03 (3H, s), 3.54 (1H, d, J = 14.1 Hz),
3.58-3.80 (2H, m), 3.60 (3H, s), 3.73 (l1H, d, J = 10.8 Hz),
3.84 (1H, d, J = 10.8 Hz), 3.87 (3H, s), 3.93 (1H, d, J =
15.9 Hz), 4.00 (1H, 4, J = 15.9 Hz), 4.12 (2H, q, J = 7.5
Hz), 4.50 (1H, t, J = 6.6 Hz), 4.54 (1H, d, J = 14.1 Hz),
6.28 (1H, s), 6.56 (1H, s), 6.89-7.00 (2H, m), 7.10 (1H, t,
J = 7.8 Hz), 7.30-7.34 (2H, m), 8.74 (1lH, s).

(2) A suspension of ethyl 3-(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-yllmethyl}-1, 3-
thiazol-5-yl)-3-oxopropionate (0.59 g, 0.88 mmol) obtained
in Example 18-(1) in ethanol (20 ml) was cooled to -20°C
and sodium borohydride (36 mg, 0.96 mmol) was added thereto.

After stirring for 2 hours, an agqueous saturated ammonium
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3.36 (1H, d, J =14.1 Hz), 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 (1H d, J =14.1 Hz), 4.50 (1H, dd, J =
5.4, 7.8 Hz), 5.64 20 (1H, dd, J =5. 1, 8.4 Hz), 6.18
(1H, s), 6.56(1H d J= 2.1 H), 6.95-7.03 (2H, m,
7.16 (1H t, J = 8Hz) 7.29 (1H, d, J = 9.0 Hz),
7.35 (1H, dd, J = 2, 1, 9.0 Hz), 659 (1H, s). 25
Exanpl e 19 108

§2%) -3-(2-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl

(3 hyllkaside? spldt ier h{d ropylep- 298%%-and thes mixE Rof S

4 1- %ﬁm&@zﬂewﬁbsemhe@tma}tel é5?HP]a)zo| Té‘ yPYERPYF i Yer
acid OCH3 /CH3 1/ O &" 3E.9; 44O
OH h‘sa% 1V)as’fhﬁdef’ﬁ{jbaﬁ’i‘ r%q%%?“fl SFHt? 6'?%‘% Srﬁ?oﬁ‘bm gng 1d

met anesul f on 0. I
addeﬂo 1%¥ S%Fu IO%Ve %é%1%%§uﬂisu9f§¥%;n§%d)tﬂ@ﬁe

3 oA R e i T e
- 1, 223 Rrdigtikahygr 91 4 da RRNZ@¥AZART Enorddodribyl} - 1, 3
[developing solvent: hexane-ethyl acetate (55:45-35:65)] to
obtain etﬁyl 3-(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—yl]methyl}—l,3—
thiazol-5-yl)-3-hydroxypropionate (0.49 g) as colorless
powder.

l4-NMR (CDCli;) &: 0.92 (3H, s), 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
Hz), 2.94 (1H, dd, J = 9.0, 15.9 Hz), 3.05-3.21 (2H, m),
3.42 (1H, 4, J = 14.1 Hz), 3.62 (3H, s), 3.66 (1lH, d, J =
11.7 Hz), 3.82 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 4.12 (2H,

q, J =7.2 Hz), 4.42 (1H, d, J = 14.1 Hz), 4.30-4.52 (1H,

m), 4.62-4.71 (1H, m), 5.62-5.80 (1H, m), 6.26 (1lH, s),

6.62 (1H, d, J = 2.1 Hz), 6.98 (1H, dd, J 2.4, 7.2 Hz),
7.10-7.26 (3H, m), 7.30 (1H, dd, J = 2.1, 8.7 Hz), 8.55 (1H,
s5).

(3) A mixture of ethyl 3-(2-{[(3R,5S)-1-(3-acetoxy-
2,2—dimethylpropyl)¥7—chloro—5—(2,3-dimethoxyphenyl)-2—oxo—

1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,3—



O

10 thi azol -5-yl)-3-hydroxypropi onate (0.4 g, 0.59
mmol) obtained in Exanple 18-(2) in THE (5 m ) under
ice-cooling and the mxture was stirred for 1 hour.
Triethylamne (0.11 m, 0.77 mmol) and

nmet hanesul fonyl chloride (0.05 m, 0.68 mol) were
additionally added thereto and the m xture 15 was
stirred for 1 hour. Then, DBU (G072 m, 0.77 mmol) was
added thereto and the m xture was stirred for 1 hour.
Then, water (10 m) was added thereto and the m xture

was xtracted wth ethyl acetate (1 ). Th

or gafit~ 14t é‘%@ﬁ%@thgﬁowé[ 0P s %ﬁéoﬂ'gol)

saturat ed sodi u orjde_sol.ution ri Qver .
maoncer Sl PR R T T g e it iR Fraconiae
redusﬁﬁuﬂoﬁﬁ%ﬁ%- m-lrheaﬂé]cﬁseq:lhtalngg f Sﬁlﬁ)tlgraé"@scﬁ%afé@droom
by silica gel colunn chromatography evel opi ng

sol veghpeaxaRergthyl hAaget at @n 83n3/ewd 48)] ab@ddried with
obtain ethyl (2E)-3-(2-{[(3R 55)-1-(3-acetoxy-2,2-

sdi met tnyh yrreReli br 1c Cid od 0-0h-6( 21 8- dhaed 110Xy RReR¥td - 24®%Q) was

1, 2, 3ided atheakydr 0- Bhd -drejandxazepe n-wzsy IWashelyh} td , ah

thi azol -5-yl)acrylate (0.05 g) as colorless

noncaystald isagurpbedieradild th1dNVRI¢ CRAL3)io8, Or9&d (Bidr

s) , 1.05 (3H, s) , 1.25 (3H, t, J =7.2 Hz), 2.04

( 3H, magnesq U0 spRFptel, apd=thep epycentzaELd pRded, rgduced
14.0 Hz), 3.61 (3H, s), 3.73 (1H,_d, J = 11.0 Hz),

3. 8P UrE, JThe19sApg gryyteByaswasheqgwiphy hexpne to

J = 7.2 Hz), .3 1 t, J =6.6 H), 4.57 (1H, d, J
10 1 ohtpim )ﬁz)él-é.?&%R'féﬁlL”a,chaoEOﬁf hgrﬁrzyd,lme.t%xxafmyl) -1-

s). é}éédg%ﬂy—Z,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—
4,1-benzoxazepin-3-yljmethyl}-1,3-thiazol-5-yl)-3-
hydroxypropionic acid (0.05 g) as a white crystal.

!H-NMR (CDCl;) &: 0.66 (3H, s), 1.00 (3H, s), 2.73 (1H,

15 dd, J = 5.1, 16.2 Hz), 2.81 (1H, dd, J = 8.4, 16.2 Hz),

12.0 Hz), 3.19 (1H, dd, J = 5.4, 14.1 Hz),

3.14 (1H, d, J

- 3.36 (1H, d, J 14.1 Hz), 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

(1H, d, J = 14.1 Hz), 4.50 (1H, dd, J = 5.4, 7.8 Hz), 5.64

20 (1H, dd, J = 5.1, 8.4 Hz), 6.18 (1H, s), 6.56 (1H, d, J =

2.1 Hz), 6.95-7.03 (2H, m), 7.16 (1H, 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

(1H, s).

25 Example 19



(

)

s), 6.88 (1H, dd, J = 1.4, 7.6 Hz)
1.4, 7.6 Hz), 7.05 (1H, t

(2H, m, 7.92 (1H d, J =
.(2) A mxture of ethyl (2E)-3-(

acet oxy- 2, 2-di met hyl propyl ) - 7-chl oro-5- (2, 3-

di nmet hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxaz
epin- 3-yl]methyl}-1,3-thiazol-308l )acrylate (0.34 g,
0.52 nmol) obtained in Exanple 19-(1), a 1N aqueous
sodi um hydr oxi de solution (1.5 mM) and ethanol (7 m)
was stlrred at 40 or .1 hour. After standj

cool Pt i i2aft %\%vésrﬂrd PP et Sfypleny1) -1-
/ m

e Dl 2% P A PPRal e’ By -EpCraldro-

aqueé)uls be%tz%&gEggflf-g?—e)}iqgn%gk?gzd? §Qéhl“5.t 45 dw.?gcryllc acid

over ‘magnhesium's n concentrated under
reduced 5 pressure. The resulting crystal .was washed
with hexa ~@bt ai n

, 6.92 (1H dd, J =
J =7.6 Hz), 7.23-7.38
15. 4 Hz), 8.63 (1H s).
) {
r
r

2
2-{[(3R 5S)-1-(3- 20
|

(2B)-3-(2 {[ (88 5S)-7-chloro-5-(2, 3-

di met hoxyphegnyl9 - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
O_

1,2, 9 dro- 4, 1- benzoxazepi n- 3-yl ] net hyl }- 1, 3-
t hi azol t‘Wic acid (0.28 g) as a pale yell ow
crystal AN €DC13) 5: 0.64 (3H, s), 1.06 (3H,

s). 3. ﬂm(J_, A NJ_ X 11.7 Hz), 3.37 (1H, d, J = 13.8
Hz), 348973.45 (2H 3,61 (3H, s), 3.67 (1H d, J
= 11. 7ust), 3.86 (3H, s

©4.38 (1H t, J = 7.2 H),
4.46 (1H, t, J = 13.8 Hz)), 6.16 (1H, d, J = 15.6 Hz),

6.16 (1H, s), 6.53 (1H, d, J = 2.1 15 Hz), 6.88 (1H,

de’ J = %1?’Trletg¥9am1ne9%0(}FHnPFTL%7:m%b§) and

10

15

methanesulfonyl chloride (0.05 ml, 0.68 mmol) were added to
a solution of ethyl 3-(2-{[(3R,5S)~-1-(3-acetoxy-2,2-
dimethylpropyl)—7—chloro—5—(2?3—dimethoxypheﬁyl)—2—oxo—
1,2,3,5-tetrahydro-4, 1-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-cooling
and the mixture was stirred for 1 hour. Triethylamine
(0.11 ml, 0.77 mmol) and methanesulfonyl chloride (0.05 mi,
0.68 mmol) were additionally added thereto and the mixture
was stirred for 1 hour. Then, DBU (0.12 ml1, 0.77 mmol) was
added thereto and the mixture was stirred for 1 hour. Then,
water (10 ml) was added thereto and the mixture was
extracted with ethyffacetate (150 ml). The organic layer

was washed with water and an aqueous saturated sodium



\.

8.1 Hz), 7.08 (1H, 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), 8.66 (1H s). 20Exarrp|e203-

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-( 3-
hydr oxy- 2,
2- dlnethylpropyl) 2-o0xo0-1, 2, 3,5-tetrahydro-4, 1-

benzoxazepi n- 3-yl ] net hyl } - 5- netﬁﬂ9 |, 3-thiazol -4-
yl)propionic acid 111 OCH3 ,cH3 1/ OC O H3CON

CH3 HOH3C O OH (1) Pival oyl chloride (0.51 g, 4.23

o [(%#B%%bdaddeg ace?bxyr’zeél on o't“ﬁ%neSlum s)ulfate, and then
7- chg%%%aﬁb 23 GhEE O %?gqg?n§ggsgu9§o %?% §E§§ig££§”9@51due

enzoxazepi n- etic acid

mml x)lagrkq,lrltfr;l_'(e%t Byl §mﬁ,ea 6;%143309um14' %mlo);r!aﬁhy

acetonitril d the m xture was

stirf&shatoAayf @513&1@3 rl%.t)@%e—e:{_ﬁ’yi he-dteaet i(88:37-52:48) ] to
solution at 0C, nethyl (4S)-4-am no-5- oxohexanoate

shydr et iaf ied@y(0(88) 93- ©-24 (BupbJ) voas( rddedoxO-2and a

solution of triethylamine (0.58 g, 5.77 mmol) in
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]Jmethyl}-1, 3-
thiazol-5-yl)acrylate (0.05 g) as colorless noncrystalline

powder.

10 'H-NMR (CDCl3;) &: 0.96 (3H, s), 1.05 (3H, s), 1.25 (3H,

t, J =7.2 Hz), 2.04 (3H, s), 3.40 (2H, 4, J = 6.0 Hz),
3.54 (1H, d, J = 14.0 Hz), 3.61 (3H, s), 3.73 (1H, d, J =
11.0 Hz), 3.86 (1H, d, J = 11.0 Hz), 3.87 (3H, s), 4.19 (2H,

q, J =7.2 Hz), 4.37 (1H, t, J = 6.6 Hz), 4.57 (1H, d, J =

15 14.0 Hz), 6.18 (1H, d, J = 15.4 Hz), 6.28 (1H, s), 6.54 (1H,

s}, 6.88 (1H, dd, J = 1.4, 7.6 Hz), 6.92 (1H, dd, J = 1.4,
7.6 Hz), 7.05 (1H, t, J = 7.6 Hz), 7.23-7.38 (2H, m), 7.92
(1H, d, J = 15.4 Hz), 8.63 (1lH, s).

. (2) A mixture of ethyl (2E)-3-(2-{[(3R,5S)~-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-yl)acrylate (0.34 g, 0.52 mmol)
obtained in Example 19-(1), a 1N aqueous sodium hydroxide

solution (1.5 ml) and ethanol (7 ml) was stirred at 40°C

for 1 hour. After standing to cool, this mixture was



acetonitrile (2 m) was then added dropw se. After
stirring at roomtenperature for 30 m nutes, the
reaction solution was diluted with ethyl acetate (50
m), washed with 0.1N hydrochloric acid, a 5% aqueous
pot assi um 15 hydrogen sul fate sol uti on, an aqueous
saturated sodi um hydrogen carbonate sol ution and an
aqueous saturated sodium chloriide solution, dried
over sodium sulfate, and then concentrated under
reduced pressure. The residue was 112 purified by
silica gel columm chromatography [developln sol vent
hexanetditfiyd aéehat® ypmpchlesigbeait Met’hi (a@fji Sthy
4-({2-[ (3R, 5S)-1- 3 acetox 2 2-dinmeth Ipr

hl o
ro- Gacetate (160 ml) was ad The organic l was wa Sh

2, 3-di met hoxypheny -t et r ahydr o- 5
éenz%&%&éﬁiﬁq§g9Pfai%ﬁ%ﬁﬁ5%ﬂ ﬁ8fl%m é%ﬁ%bgge Ei&% dried

(CDcfg?pgggggéﬁuTé%Ff 1%32%%§e§§$ﬁ ¥§E%§Fﬁ%§'@MRundeﬁ}ieduced

5 7ng%§% ﬁiﬂ ?%e % gﬁiéﬁ?& agftglZ%gg(%ﬁh@§3w1gi_hexane to

7.8, hzk. (3- R, @s 17= cﬂfbﬁbJﬂL)Q 3-61 (3H,
& Pt e é) (§35§=2{([1<H J211.1 He), 3.85
(1H, dfhethox %%eﬁ k&) ilﬁy%rbabLzsi dfhéﬂﬁjleppgﬂ) -ZJ-oxo-
54, 7. % d J =14.1 Hz), 4.56-4.65
(1H1 n:),3 63—2:5t6¢&h|ydﬁc) 4 G-GRnGoRdzep it 3 ) meBhed | ¢ 1i5-
s), 6.97-7.32 (5H, m. 15 .. (2) A solution of.nethyl
(4S) t¥i{{D{5CIR) 58 ylid Bcid (0.28 g) as a pale yellow crystal.
acet oxy- 2, 2-di net hyl propyl ) - 7-chl oro- 5- (2, 3-
10d|netho%ypNﬂRyI¢Ddlﬁ 8; 50t et r 63 dr0-2-10R6- 4 38, behzoka?® (1H/

epi n-
P d, J =11.7 Hz), 3.37 (1H, d, J = 13.8 Hz), 3.39-3.45 (2H,

U'l

m), 3.61 (3H, s), 3.67 (1H, 4, J = 11.7 Hz), 3.86 (3H, s),
4.38 (1H, t, J = 7.2 Hz), 4.46 (1H, t, J = 13.8 Hz), 6.16
(1H, d, J = 15.6 Hz), 6.16 (1H, s), 6.53 (1H, 4, J = 2.1

15 Hz), 6.88 (1H, dd, J = 1.5, 8.1 Hz), 6.93 (1H, dd, J = 1.5,
8.1 Hz), 7.08 (1H, 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),

8.66 (1H, s).

20 Example 20
3~ (2—{[(3R,SS)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—
hydroxy—2,2—dimethylpropyl)—2—dxo—1,2,3,5—tetrahydro—4,1—
benzoxazepin-3-yllmethyl}-5-methyl-1,3-thiazol-4-

yl)propionic acid



10

15

3-yl]acetyl }am no) - 5- oxohexanoate (0.51 g, 0.773 nol)

obt ai ned in Exanple 20-(1) and Lawesson's reagent

(0.40 g, 20 1.00 mol) in THE (5 M) was stirred at

70C for 1 hour. The reaction solution was

concentrated under reduced pressure and the residue

was purified by silica gel colum chromat ography

[ devel opi ng sol vent: hexane-ethylllacetate (1:1)] to

obtain nmethyl 3-(2-{[(3R, 5S)-1-(3-acetoxy-2,2 25

di met hyl propyl ) - 7-chl or o- 5- ( 2, 3- di net hoxyphenyl )-1, 2,3
,5 113

tetrahydro 2- 00-- , | -benzoxazepi n- 3-yl ] met hyl } - 5- net hy

) propi onate (0.31 g, 0.470 mol

61% as %ss powder. 1H NWVR (CDC13) 8: 0.95 (3H,
s) , (3 s) , 2.03 (3H, 5 s), 2.34 (3H, s),
2.64c(2H t MNo= 7.4 Hz), 2.87(2H, t, J = 7.4 Hz),
3.34 ( id, =.6.8, 15.0 Hz), 3.50 (1H, dd, J =
6.2, 15xQ M )’623 1H d, J = 14.2 Hz), 3.62 (3H,
s), _-7%§.63N 0. S 3. 72 (1H, d, J =11.0 Hz), 3.85
(1H, d, =/ 11.0 89 (3H, s), 4.27 (1H, dd, J =
6.2, 6. ), 10 4[56 (1H, d, J = 14.2 Hz), 6.29 (1H,
s), 6.80%1H d, J S1.8 Hz), 6.95-7.36 (5H, ). (3) A
m xt ure of nethyl 3-(2-{[ (3R, 5S)-1-(3-acet oxy-

2, 2-di met hyl propyl p | or o-5- (2, 3-di met hoxyphenyl ) -
1 2, 3, 5-tetrahydro- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] et hyl }
-5 15

nethg -1, 3-t hi azol -4-yl) r0f|onate (0.2 g 0. 303

ol ) OB R oY e b0 Doy T o th2AqREBUS R Aed to

hydrOX|de lsolutlon (%.ni% anBEg£§¥g¥ _Ezz_dlmetg loropyl ) -

stird SPAF188CCF of L (3R, 55) ~1-{ y-2, ylpropyl)
7-chloro-5- (2, 3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-yl]acetic acid (2 g, 3.85 mmel) 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 (4S)-4-amino-5-
oxohexanoate hydrochloride (0.83 g, 4.24 mmol) was added
and a solution 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 solution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid, a 5% aqueous potassium
hydrogen sulfate solution, an aqueous 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



oy
P

30 mnutes. This mxture was diluted with water (50
m), acidified,. and extracted with ethyl acetate (50
m) twice. 20 This extract was washed with an aqueous
saturated sodium chloride solution, dried over sodium
sul fate, and then concentrated under reduced pressure
to obtain 3-((2-

{[ (3R 58)-7-chl oro-5-(2, 3-di met hokyphenyl ) - 1- ( 3- hydr ox
y- 2, 2-dinmet hyl propyl)-2-oxo-1, 2,3,5-tetrahydro-4,1 25
benzoxazepi n-3-yl ] net hyl }-5-nmet hyl -1, 3-thi azol -4 114

yl)propionic acid (0.18 0.298 mol, 98% . as .
col oPPé$§le<E>dQ/§dérlllfFll-W/g€%@[‘5@I‘3 hsomﬁt%%%m, [gpveloping

% ggsg%ggnéékWeé%ﬁzs g&(ﬁﬁgtﬁfe §§.§;g _ tﬁg}:m§F§¥l (48) -

glgg4??p@ggéﬂ§j%ﬂ—é§é§ ggpﬁxzézZL%éaeéhﬁ$£f§F¥i?§7t%ﬁloro—5—
(1H g 8J§ETQ€E§§X§%%T¥ﬁ)9P:i%ﬁ5-%£tr§h dBHodds, 9=

J =71476 Hz 6. 20 (1H s),
nggggﬁé}g% £%pik43 %l?ak@&ylﬁéﬁi%oz ggoﬁgﬁéxdﬂoatéo 1.85 g,

Eg {b(8R & 1,7-ch)ore- ol dxB=gd polvhexyphenyl) - 1- ( 3- hyd
Xy-

2, 2-di met hyhpiropybd 1 A- 8x06 192, BH- kef r ahyzr 3, ), 1.78-
benzoxazepi n-3-yl ] nethyl }-1, 3-thi azol -4-yl)acetic acid
O CH3.9QH(1H1 nl) ,02.03 (3H, s), 2.23 (3H, s), 2.25-2.42 (3H, m),

2.70 (1H, dd, J = 5.4, 14.4 Hz), 2.89 (1H, dd, J = 7.8,

10 14.4 Hz), 3.54 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.67 (3H,

s), 3.72 (1H, d, J = 11.1 Hz), 3.85 (1H, d, J = 11.1 Hz),
3.89 (3H, s), 4.36 (1H, dd, J = 5.4, 7.8 Hz), 4.54 (1H, d,
J = 14.1 Hz), 4.56-4.65 (1H, m), 6.25 (1H, s), 6.60-6.64

(1H, br), 6.64 (1H, s), 6.97-7.32 (5H, m).

15 ~ (2) A solution of methyl (4S)-4-({2-[(3R,5S)-1-(3-

acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)—l,Z,3,5—tetrahydro—2—oxo—4,l—benzoxazepin—
3-yl]acetyl}amino)-5-oxohexanoate (0.51 g, 0.773 mol)

obtained 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 solution was concentrated under reduced
pressure and the residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate

(1:1)] to obtain mefhyl 3-(2-{[(3R,58)-1-(3-acetoxy-2,2-

25 dimethylpropyl)—7—chloro—5—(2,3—dimethoxyphenyl)—1,2,3,5—



Cl ONNO H3C r O 15 H3CC OH OH According to a

sim

| ar manner to that of Exanple 16, the title

conmpound was obtained. 1H NVR (CDCl3) S: 0.65 (3H, s)

d, J

1.05 (3H, s) , 3.17 (1H d, J = 11.9 Hz), 3.41 (1H

= 14.5 Hz), 3.48 (1H, dd, J 20 = 6.5, 15.4 Hz),

3.60-3.71 (5H, n), 3.80 (2H, s), 3.90 (3H 115 s),
4.35 (1H, t, J = 6.5 Hz), 4.46 (U8 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,
2-{[

oXy-

benzokazepln

3k S Ohegpa st N R
2 2tl1dianzetr1¥1 ?n‘@?%{’}%l}orfqlgo % %13 546 e4t O g’l as

azo car

acid. f%§%$%é3po <P FISCON/ 1i3CHOO OH 10 (1) A
sol ution of 31 [ R 5S) - 3- ( 2- ami no- 2- oxoet hyl ) - 7-

ohl or o- SR dLet howypbeoy| 12 axo- 3. 8ol B 4, 4:o

benzoxazepi n-1

59,

10

15

20

25

3
2-di ret’hyl'pr opyl acef at & (3.0
s), 2.34 (3H, s), 2.64 (2H, t, J = 7.4 Hz), 2.87(2H, t, J

7.4 Hz), 3.34 (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),
3.63 (3H, s), 3.72 (1H, 4, J = 11.0 Hz), 3.85 (1H, d, J =
11.0 Hz), 3.89 (3H, s), 4.27 (1H, dd, J = 6.2, 6.8 Hz),
4.56 (1H, d, J = 14.2 Hz), 6.29 (1H, s), 6.60 (1H, d, J =
1.8 Hz), 6.95-7.36 (5H, m).

(3) A mixture of methyl 3-(2-{[(3R,5S)~-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5—tetrahydro—2—oxo—4,1—benzoxazepin—3—yl]methyl}—5f
methyl-1, 3-thiazol-4-yl)propionate (0.2 g, 0.303 mmol)
obtained in Example 20-(2), a 1N aqueous sodium hydroxide
solution (1 ml) and ethanol (2 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.

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)~7~chloro~5-(2,3-dimethoxyphenyl)-1-(3-hydroxy-
2,2—dimethylpropyl)Jé—oxo-l,2,3;5—tetrahydro—4,1—

benzoxazepin-3-yllmethyl}-5-methyl~1, 3-thiazol-4-

3H,



5.61 mmol ) obtained in Exanple 16-(2) and et hyl
3-brono-2- oxopropionate (0.79 mM, 6.28 mmol) in

et hanol (30 mM) was 15 heated to reflux for 2 hours
with stirring. After standing to stand, water (15 m)
was added to the reaction solution, followed by
extraction with ethyl acetate (300 m). The organic

| ayer was washed with an aqueou§J§aturated sodi um

chl oride solution, dried over magnesi um sul fate, and
then 116 concentrated under reduced pressure The

resu r.esi.due SI|IC
chro%% Fﬁﬁﬁﬁc f%eve opln s Ivggt e e?ﬁy?OIWEleSS
acet {?%?3 1:1) ] to obtain ethyl
2- {[@% S)-1- [3 acet oxy- 2, 2-di net hyl propyl] 5
7- chl'or oy, Spleg. BeSTRt BOXYPOEMMR - 2)0%Q- 52 3u5-LLLIANY
4, 1-benzoxazepihp- 321y) ldyet hylh=2, 89t iz al)- 43capboxy) at, J =
e (1.1 g) as colorless noncrystalline powder froma
s5firsti.elnhedsfpaction,daand etbyb, 15.4 Hz), 3.42 (1H, d, J =
2-{[ (3R, 5S)-7-chloro-5-(2, 3-
di nethaoxyzhengl 59 1¢13- kiidr Oxy- 8, @- di et hiyl) pr dp§e ) ¢3+,0%) ,
o 10
1, 2,38, tléts alyd¥ o= 4111-8bélﬁzoxéz%®i M3E8- )] mét BQ| }1H, 3id, J =
t hi azol - 4- car boxyl at e gého as col orl ess powder from
a secon®-&l Heed 4 réfetli dri /st i &) fr fekPohlH, s), 6.60
1H—NNR (CDC13) S: 0.95 %3 1.03 (3H s) , 1.37
(3H, (15 J3==17 §idly) 6-9703- 33H(5Hy) ™3 41-3. 62 (3H,

10n), 3.61 (3H s), 3.72 (1H, d, J = 11.0 FE), 3.96
(1H, d, J = 11.0 Hz), 3.89 (3H, s), 4. 27-4.40 (1H,

2 ,J=7.0HZ, 4.55 (1H, d, J = 14.0
Pré ,E"é‘?‘%ig ?h 6.59(1H? d, J >

(2-{[ (3R, 55)~- 7 chloro—S—(2,3—dimethoxyphenyl)—l—(3—hydroxy—

s)

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

benzoxazepin-3~yllmethyl}-1,3-thiazol-4-yl)acetic acid

O\CH

L
(0]

(0]
/g“\‘\\(s
\
N N~ o
o
OH OH
15 H,C
According to a similar manner to that of Example 16,
the title compound was obtained.
'H-NMR (CDCl1s) &: 0.65 (3H, s), 1.05 (3H, s), 3.17 (1H,
d, J = 11.9 Hz), 3.41 (1H, d, J = 14.5 Hz), 3.48 (1H, dd, J

20 = 6.5, 15.4 Hz), 3.60-3.71 (5H, m), 3.80 (2H, s), 3.90 (3H,



.8 Hz), 6.98 (1H, dd, J = 2.0, 7.8 Hz), 7.08 (1H, dd,
=20 2.0, 7.8 Hz), 7.17 (1H t, J = 7.8 Hz),
.23-7.40 (2H, m, 8.09 (1H, s). Second el uted
fraction 1HNWR (CDC13) S: 0.65 (3H, s), 1.05 (3H, s),
1.38 (3H, t, J =7.0 Hz), 3.16 (1H, t, J = 11.8 Hz),
3.37 (1H, d, J = 25 14.4 Hz), 3.45-3.72 (3H, m, 3.62
(3H, s), 3.89 (3H, s), 117 4.05-4. 15 (1H, m, 4.35

1
J
7

(1H, t, J = 7.0 Hz), 4.39 (2H, q, J = 7.0 Hz), 4.47

(1H, d, J = 14.4 Hz), 6.21 (1H, s), 6.56 (1H d, J =

dd. 5'2’ 4.3 3% S 2.0 oy 609 B o) = b,
(et TS oo TR Ao B )0 e,
gl Ergefhy groml/ls%3 ac g?r()cgz %E 3™hi rret%oxypherggrj-rﬁ)-bxo

- 1,2,3,5- tetrahydro 4,1 - benzoxazepi n-3-yl ] nethyl }-1,3
10 thi azol - 4-car boxyl ate (0.34 g, 0.52 nmol) and et hyl

52- Example 22

10

15

{[ (3R, 595)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox
Y- 22- 2r diryeshyl pelopnyt9—-52-(@% 0~dime Sh&eipiehghy d1 ¢ I Hydroxy-
benzoxazepi n-3-yl ] net hyl }-1, 3-thi azol - 4- car boxyl ate
(2. 2, -didetdyimpdpyDbt2aioxed 1 A, Exametera®ded) 4, & 1N
aqueous sodi um 15 hydroxi de solution (14.0 m) and
et harrslzoxe@entin - asl I matinviddd lad - tlobmalefperaboxel forag d
hours. This m xture was acidified with 1IN
hydrochloric gokd,(14.5 nl) and ethyl acetate (380

] ther%to The organic | ayer was

(1) A solution of 3-[(3R,58)-3-(2-amino-2-oxoethyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-2,3-dihydro-4, 1~
benzoxazepin-1(5H)-yl]-2,2~-dimethylpropyl acetate (3.0 g,
5.61 mmol) obtained.in Example 16-(2) and ethyl 3-bromo-2-
oxopropionate (0.79 ml, 6.28 mmol) in ethanol (30 ml) was
heated to reflux for 2 hours with stirring. After standing
to stand, water (15 ml) was added to the reaction solution,
followed by extraction with ethyl acetate (300 ml). The
organic layer was washed with an aqueous saturated sodium

chloride solution, dried over magnesium sulfate, and then



washed wi th an aqueous saturated sodi um chl ori de

sol ution, 20 dried over magnesi um sul fate, and then
concentrated under reduced pressure. To the resulting

resi due were added diethyl ether (30 m), a 1IN

aqueous sodi um hydroxide solution (14 nml) and water
(100m) . The aqueous | ayer was washed with diethyl

ether (50 ml) and then acidifiedd®ith 25 1IN

hydrochloric acid (14.5 m) and ethyl acetate (380 ni)

118 was added thereto. The organic |ayer was washed

W th s . saturated sodiumchloride sal utjon .
drie%§ﬁ§ﬁ§%¥é§§én8§|%ﬁn%ﬁﬁﬁ%&?e?raﬁﬁuﬁﬁmn1ﬁ%%né%ﬁ??%%% residue
und Qgﬂg PLESSIH €. 1 bt.ai
2-{?%%%,58)?g?gthr%#%S?b%§QSEgian chromatography

di methoveiRpeny! bolvdrd hydiaxy= e Ry difmihylprgpyl) - 2y oX ¢4
o_

1, 2, hmimetekahydp o A Ir, B8N Z X A2 et dt-ckyy2], metiNE t h JiPropyl] -
t hi azol -4-carboxylic acid (2.9 g) as pale yellow
5nonctystlalrb-ae (podvktime thidxiyRe f DG )ox@-10265, $ 3tk t S9hydro-
1.05 (3H, s), 3.18 (1H, 10 d, J = 12.0 Hz), 3.38 (1H

d, J.A-13n8okizyepBn 5% y1lKettd]}Jl, 3=thidzol4dFcizhoxylate
3.56-3.68 (1H, , 3.62 (3H, s), 3.89 (3H, s), 4.34

(1H, (ldd, 9) asscqlorlessHppncyydealiie gowder £808 a HA)rst
6.21 (1H, s), 6.57 (1H d, J = 2.1 Hz), 6.98 (1H, dd,

J = ekusedgfiagpiony amg ethyldr { O(3R, PS3-7gchlepy-S57(2B-

(THed8 chaxzeRonit) 5 pby Sghes (i imef Y bo el & 230
10 1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,3—
thiazol-4-carboxylate (2.0 g) as cclorless powder from a
second eluted fraction.
First eluted fraction
'H-NMR -(CDCl3) &: 0.95 (3H, s), 1.03 (3H,. s), 1.37 (3H,
15 t, J=7.0 Hz), 2.03 (3H, s), 3.41-3.62 (3H, m), 3.61 (3H,
sy, 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, q, J = 7.0 Hz),
4.55 (1H, d, J = 14.0 Hz), 6.31 (1H, s), 6.59 (1H, d, J =
1.8 Hz), 6.98 (1H, 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),
8.09 (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, J = 11.8 Hz), 3.37 (1H, d, J =

25 14.4 Hz), 3.45-3.72 (3H, m), 3.62 (3H, s), 3.89 (3H, s),



)

2- {[(SR 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-chl oro-
5-

(2,3 dlnEthoxyphenyI) 2-o0xo0-1, 2, 3,5-tetrahydro-4,1
benzoxazepi n-3-yl ] net hyl } -1, 3-thi azol - 4-car boxylic
acid 119 O0C"CH3 1/ OCl O-S NCONOO O
Chip According to a simlar manner to that of Exanple
17, the title was obtained. 1HINVR (CDC13) 6: 0.95
(3H, s), 1.03 (3H, s), 2.03 (3H, 5 s), 3.45-3.66 (3H,
m, 3 61 (3H s), 3.72 (1H, d, J = 10.8 Hz), 3.85

1H, = 10, 3.89 (3H, 4.3 1H, d =
( 4705241421)5 &Hssm?(m‘ 3, ¢ g“ EZ)% 'HzB-,?O %‘.ZM ?11’4? é)ﬂ,' 9 J
6 60 . dd, = . D,
5T o g faads 7 & 1850 W g% Tody e g 06
(_1"" <m9dc75 @7)(5%1%8(1'3 \]39 (?HO é‘g)’Jl jz (1Bl odeh) J 7. 07
is(ﬁy{i (()%'/3 ,99) =71 ¢ CﬁQf@{zGZ 3- ﬁﬂs Wﬁmowpheayh)o In4)3- 7.29
52-di et hy, PLORYE) 4 210%07138, 31h; t@d )y ahydno24,4.4 Hz), 8.09

1o

(1H, s).

(2) A mixture of ethyl 2-{[(3R,5S)-1-[3~acetoxy-2,2-
dimethylpropyl]-7-chloro-5-(2,3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1,3-

10 thiazol-4-carboxylate (0.34 g, 0.52 mmol) and ethyl 2-
{[(3R,5S8)-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-4-carboxylate (2.0 g,
3.40 mmol) obtained in Example 22-(1), a 1N équeous sodium
15 hydroxide solution (14.0 ml) and ethanol (60 ml) was
stirred at room temperature for 5 hours. This mixture was
acidified with 1N hydrochloric acid (14.5 ml) and ethyl
acetate (380 ml) was added thereto. The organic layer was
washed with an aqueous 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 aqueous sodium hydroxidé
solution (14 ml) and water (100m). The aqueous layer was
washed with diethyl ‘ether (50 ml) and then acidified with

25 1IN hydrochloric acid (14.5 ml) and ethyl acetate (380 ml)



benzoxazepi n-3-yl ] nethyl } -1, 3-thi azol -4-yl) - 3-

hydr oxypropionic acid 120 OCH3 ,cH3 1/ 0CL O NS
Y O NH3IC O HO HO OH According to a simlar manner
to that of Exanple 18, the title conmpound was

obtai ned. 1H NWVR (CDC13) 5: 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), 3.403 70 (3H, m, 3.61
(3H, s), 3.89 (3H, s), 4.31 (1H t, J = 6.6 Hz), 4.46
(1H d, J=14.1 Hz), 5.11- 5.21 (1H, o 6 20 (1H,

Va%gm%gzh E%FFG 96i§1 %ﬁ&ﬁﬁnl %ﬁf was wasge 3w1th an
(ZE) % %ﬁﬁé:ggggrgg%d ééhd%w%h§og dg g%f“% %Xyeh?gglgver

2 d'&Egﬁgng%ogﬁhkageo&ﬂu%ﬂgm% éoﬁgéﬁ uﬁdér reduced
benzoxazepi n- 3-yl) net hyl ] - thiazol - 4-yl }acry I C
aC|dpﬂé§%ure 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, 1-benzoxazepin-3-yl]methyl}-1, 3-
thiazol-4-carboxylic acid (2.9 g) as pale yellow
noncrystalline powder.

'"H-NMR (CDCl3) &: 0.65 (3H, s), 1.05 (3H, s), 3.18 (1H,

10 d, J = 12.0 Hz), 3.38 (l1H, d, J = 13.8 Hz), 3.54 (1H, dd, J

= 7.2, 14.7 Hz), 3.56-3.68 (1H, m), 3.62 (3H, s), 3.89 (3H,

s), 4.34 (1H, dd, J = 5.7, 7.2 Hz), 4.46 (1H, d, J = 13.8

Hz), 6.21 (1H, s), 6.57 (l1H, d, J = 2.1 Hz), 6.98 (1lH, dd,

J=1.5, 8.1 Hz), 7.06 (1H, dd, J = 1.5, 8.1.Hz), 7.17 (1H,

15 t, J =28.1 Hz), 7.29 (1H, d, J = 8.7 Hz), 7.35 (1H, dd, J =

2.1, 8.7 Hz), 8.18 (1lH, s).

Example 23
2-{[(3R,5S)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
20 (2, 3-dimethoxyphenyl) -2-oxo0-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllmethyl}-1,3-thiazol-4-carboxylic acid



®,

10

15

oCcH3 CH3 O-dAd O/ \THCON HH3C- HOO ™
According to a simlar manner to that of Exanple 19,
the title conmpound was obtai ned. 1H NVR (CDC13) S:
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, m, 3.63 (3H, s), 3.90
(3H, s), 4.40 (1H, t, J = 6.6 HBAP, 4.48 (1H d, J
13.8 Hz), 6.23 (1H, s), 6.60 (1H, d, J = 2.4 Hz
6.62 (1H, d, J = 15.3 Hz), 7.00 (1H, dd, J = 2. 7.2
Hz), 7.13-7.21 (2H, m, 10 7.30-7.41 (3H, m, 7.

(1H, d, J = 15®~df). Exanple 26

)
4,
62

4-1((3R 5 chl @t,0- 5- (2, 3- di met hoxyphenyl) - | - (3- hydr
oxy- 2, 2- @ Propyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
15
benzgxa y! ) methyl ]-2-nethyl -1, 3-thi azol - 5-car bo
xylic 122\ O CH3
N S

H,C O N _~

H,C

o 0™ “oH

According to a similar manner to that of Example 17,
the title was obtained.

IH-NMR (CDCls) &: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H,
s), 3.45-3.66 (3H, m), 3.61 (3H, s), 3.72 (1H, d, J = 10.8
Hz), 3.85 (1H, d, J = 10.8 Hz), 3.89 (3H, s), 4.32 (1lH, dd,
J=5.7, 7.2 Hz), 4.55 (1H, 4, J = 13.8 Hz),.6.31 (1H, s),
6.60 (1H, d, J = 2.4 Hz), 6.98 (1lH, 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, 9.0 Hz), 8.18 (1H,

s).

Example 24

3-(2-{[(3R,5S8)~-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy~2,2—dimethylpropyl)—2—dxo—1,2,3,5—tetfahydro—4,1—
benzoxazepin-3-yl]lmethyl}-1, 3-thiazol-4-y1l)-3-

hydroxypropionic acid



OICH3 Cd OOH OYlI CCH3 H3C OH (1)
Carbonyl diim zazole (3.7 g) was added to a suspension
of 2-[ (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-tetrahy
dro 5 4, 1-benzoxazepi n-3-yl]acetic acid (10 g) in THE
(100 mM) and the m xture was stirred at room
tenperature for 2 hours. To théZPeaction 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
diluted with QLQXL acetate (200 m ), washed with 1IN
aci d; an aqueous saturated sodi um
hydr ogen §fe solution and an aqueous saturated
sodi um chl oxi de sol ution, dried over sodium sulfate,

‘ trated under reduced pressure. The
resi dug 5 puni.fied by silica .15 gel colum
chromatioggaphy/to\obtai n ethyl 4-([(3R 55)-1-(3-
acet oxy-2, 2-di I'propyl ) -7-chl oro-5-(2, 3- :

di met ho enyl) -¥~0x0- 1, 2, 3, 5-t et rahydro- 4, 1-
benzox#ze i n-3-yl]]}-3-jpxobutanocate (10.2 g) as a white
cryst afi9™ 20 1H L3) S0 0.94 (3H, s), 1.01 (3H
s), 1.27 (3H, 123

According to a similar manner to that of Example 18,
the title compound was obtained. |

'H-NMR (CDCl3) &: 0.65 (3H, s), 1.05 (3H, s), 2.78-
3.04 (2H, m), 3.16 (1H, d, 0§ = 11.4 Hz), 3.39 (1H, d, J =
14.1 Hz), 3.40-3.70 (3H, m), 3.61 (3H, s), 3.89 (3H, s),
4.31 (1H, t, J = 6.6 ﬁz), 4.46 (1H, d, J = 14.1 Hz), 5.11-
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, m)

Example 25
(2E)—3—{2—[((3R,SS)—7—chlord—5—(2,3—dimethoxyphenyl)—l—(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl)methyl]-1,3-thiazol-4-yl}acrylic acid



oy
N

10

15

s), 2.02 (3H, s), 2.96 (1H, dd, J = 5.0, 17.2 Hz),
3.27 (1H, dd, J =7.8, 17.0 Hz), 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 Hz), 4.41-4.57 (2H, m, 6.24 (1H, s),
6.63 (1H s), 6.95-7.02 5 (1H, m, 7.15-7.20 (2H, m,
7.33-7.34 (4H, m (2) Sulfuryl chloride (0.23 nl) was
added to a solution of ethyl 21

4-{[ (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-tet rabhydraen4, 1- benzoxazepi n- 3-yl ] } - 3- oxobut ano
obt; ﬁsned in Exanple 26-(1) in

>~¢’30° m) and the m xture was stirred
at roomtenpkrature for 2 hours. The reaction

solut|on as pared into wat er, whi ch was extracted

under Thi oacetam de (0.21 15 g) and

et hanol dded to the residue and the

m xt ur e'tims erni ght. The reaction solution
was cokfcentrated and the residue was purified by
silicarg col uim cRgomat ogr aphy to obtain ethyl

4-1 ((3R, 59 -1-(3- acetioxy- 2,

2-di met hyl propyl ) -7g ro-5-(2,3 20

di met hoxyphenyl) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaz
epi n- 3-yl)nethyl]-2- nethyl-l 3-thiazol - 5- carboxylate
(0.80 g)A§§°rﬁlﬁ%lﬁ?Fb§§mé%6Fpﬂ6%%e%ﬂVéF&Pt 26 Kiprple 19,

(DGR 513 Banbdiiic 3pis 50831080 )0 3 61567 (1h

0 o) # AL ot el Do
d, J=12.0 Hz), 3.41 (1H, d, J = 13.8 Hz), 3.49 (1H, d4dd, J
= 6.6, 15.3 Hz), 3.58-3.70 (2H, m), 3.63 (3H, s), 3.90 (3H,
s), 4.40 (1H, t, J = 6.6 Hz), 4.48 (1lH, d, J.= 13.8 Hz),
6.23 (1H, s), 6.60 (1H, 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 (2H, m),

7.30-7.41 (3H, m), 7.62 (1H, d, J = 15.3 Hz).

Example 26

~[((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-yl)methyl]-2-methyl-1, 3-thiazol-5-carboxylic

acid



q, J = 7.2 Hz), 4.37-4.44 (2H m, 6.26 (1H s), 6.53
(1H, s), 6.87-6.99 (2H, m, 7.05-7.10 (1H, m,
7.16-7.18 (1H, m, 7.32-7.37(2H, m. (3) A mixture of
ethyl 4-[((3R, 5S)-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, | - benzoxazépi“n- 3-yl ) net hyl ] - 2- net
hyl - 1, 3-thi azol -5-carboxylate (0.7 g) obtained in
Exanpl e 26- (2), a 2N aqueous sodi um hydroxi de
solution (2 )Joand ethanol (10 m) was stirred at
room t enpef re fdr 30 10 nminutes. This mxture was
diluted wit ~vat ecH, (50 m), acidified, and extracted
with chlorofform®(50 ) twice. These extracts were

was heid L h/atb aqueou urated sodium chloride
sol uti g ir i ed--Over—agnesi um sul fate, and then
concent deryJteguced pressure. The residue was

15 purified]by sil iﬁé gel colum chromat ography to

obt ai n M CH,

[ ((3R, B8 -[7- chl oro- 5- (2, 3-di met hoxyphenyl ) - 1- ( 3- hydr ox

y- 2, 2-di mebhyl propyl)-2-o0xo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ) et hyl ] - 2-net hyl -1, 3-t hi azol - 5- car bo
xylic adild Ctarkhonypdidsmigaghlee(ErystlaWwas20dded NVRa
(CDC13) S: 0.64 (3H 3%) 1.04 (3H s), 1.12 (3H, s),

1. 1£9EPRNSEPn of - ((Gif/ 5§) - 13 (AR By 22 -symethydgropyl) -
3.4Q (1H, m, 3. S%BH, s), 3.62-3.68 (3H, ng 3.87

(3H, 7 SPLora- a1 (% sutimathoxyphenyl 129x0s) : 263 5% (eiahydro-

5§) éé?;}%ég'é%ga%égj?k—ipﬁ]Zx'cgg'iZ'élcf'io( o Mo sn taE (100 ml)

10

15

20

and the mixture was stirred at room temperature for 2 hours.
To the reaction solution were added magnesium chloride (2.2
g) and potassium monoethylmalonéte (4.0 g) and the mixture
was stirred at 60°C for 1 hour. The reactioﬁ solution was
diluted with ethyl acetate (200 ml), washed with 1N
hydrochloric acid, an aqueous 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 purified by silica
gel column chromatography to obtain ethyl 4-{[(3R,5S)-1-(3-

. acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
dimethoxyhphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl] }-3-oxobutancate (10.2 g) as a white
crystal.

'"H-NMR (CDCl;) &: 0.94 (3H, s), 1.01 (3H, s), 1.27 (3H,



Exanpl e 27

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3- hyd
roxy- 2,

2- di met hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n- 3-yl ] net hyl } - 1, 3- oxazol -5-yl )acetic acid

5 calciumsalt --CH3 CH3 G + ~m N/ O CH3 O N

HO CH3 O 0 2 (1) Phosphorus oxy %ride (0.35 g, 2.33
mmol ) was added to a solution of ethyl

4-({2-[ (3R 5S)-1-(3-acet oxy-

2,2-dine p yl.)-7->cht o 5-4G2, 3-di h h I

10 1?5:3%g¥%e¢$§h§gf022@%xgﬁﬁ,fgbeﬁzoxg§%p9§¥%-ﬁey')3'27 HH
yl ] aggt yh}am no) 13- exgbyt anoat e 6% g3ul.®5 mwmh) (31, s),
obtained in Exanple 1-(3) in DM (3 ml) and the

m xt gr govass sti2ur ed) , as. PG IQr s1, hours The readtiFom.4 Hz),
solution was cooled in an ice bath and an aqueous

sat unat edd sodi (@2m, hyidy ogetw carhorat e6163 saltut ison €505-7.02
m ) was added thereto. The product was extracted wth

Set hyl(lacetiat & .1507ak) (2 .cen) ,wasRéd7ws4 h(4Hpateér and an

aqueous saturated sodium chloride sol ution,
(2) Sulfuryl chloride (0.23 ml) was added to a

solution of ethyl 4-{[(3R,5S)~-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-oxobutanoate

10 (1.5 g) obtained in Example 26-(1) in dichloromethane (30

ml) and the mixture was stirred at room temperature for 2
hours. The reaction solution was poured into water, which
was extracted with chloroform. The organic 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 solution was
concentrated and the residue was purified by silica gel
column chromatography to- obtain ethyl 4—[((3R,SS)—1—(3—

acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-

20 dimethoxyphenyl)~-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yl)methyl]-2-methyl-1,3-thiazol-5-carboxylate (0.80 g) as
a colorless amorphous crystal.
'H-NMR (CD;OD) &: 0.93 (3H, s), 1.23 (3H, s), 1.27 (3H,

t, J = 7.2 Hz), 2.03 (3H, s), 2.64 (3H, s), 3.51-3.57 (1H,

25 m), 3.60 (3H, s), 3.67-3.85 (4H, m), 3.87 (3H, s), 4.23 (2H,




O

dried over sodiumsul fate, and then concentrated under
reduced pressure. The residue was purified by silica
gel 126 colum chromat ography [ devel opi ng sol vent:
hexane-ethyl acetate (3:2)] to obtain ethyl

(2-{[ (3R 5S)-1-(3-acetoxy- 2,

2-di met hyl propyl )-7-chl oro-5-(2, 3 dlnethoxyphenyl) 2-0
X0-

1,2, 3,5-tetrahydro-4, 1- benzoxazepin-3-yl ] nmethyl }-1,3 5
oxazol -5-yl)acetate (0.57 g, 0.906 mmol, 58% as

SIER e (R B A e

g 24 (1‘5'_%8 éjl_gq)s o= éZH ’n}l_{157805'2|27)’1036§1§ (rﬁ'z" 7dq.6 -9 I8 (2

s), 3. §§—'(2§1(2$I),m3 73 (1H d, J =11.4 HZ) 3. 85

(1H, d, J = 11.4 Hz), 3.89 (3H, s), 4.18 (2H q, J =

7.4 Hz), @)44 plktugd,of) sx1.164-T(43kZ9s) 4.-58-atHtody-2, 2-
J = 14.0 Hz), 6.30 (1H s), 6.60 (1H s), 6.85 (1H,

58), 6iMelthyAdp33pybH:-7r)hldlf -62)(2A3 Ail hektes 0fohenlyy ) —2-oxo-
(2-{[ (3R, 5S)-1-(3-acetoxy-2, 2-
d|nelh&hbﬁbﬁykraﬁy@iﬂtﬂ(i1be@208adememhbx@phemyW}J22cmﬁthyl—
1,2, 5 %‘ﬁé@ﬂ&ﬁyér%ﬁan&%EM%b%Qzép@h Ftainesk Apl Fxamgle 26-
oxazol - 5- yI acetate (0.47 0. 747 ol obtalned in
Exarrb% 1)aqu<a°lm Saqﬂiélauéwgaara?ﬁ Whiicge (oMbt i e

20 | gih 5 nl tirred at 60C,f
50 rratee, Al AR e )aﬁ?ﬁ%%n'va{%%ev\%%gfe(%og 30

10”‘) Tﬁ%lt%' f e‘i‘mé‘gﬁxt%”%%t egd"'uéé‘ r% %%%ta 8o (2P

15

20

25

‘These Facts | wera mas gueous

Satuééﬁ&%%l%gd'gﬁacéﬂéy'é%%d with chloroform (50 ml) twice.

These extracts were washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The reéidue was
purified by silica gel column chromatography to obtain 4-

[ ((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-yl)methyl]-2-methyl-1,3-thiazol-5-carboxylic
acid (0.19 g) as a white crystal.

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3H, s), 1.12 (3H,
s), 1.14 (3H, s), 2.62 (3H, s), 3.12-3.16 (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), 6.53 (1H, s), 6.93-6.97

(2H, m), 7.09-7.14 (1H, m), 7.26-7.33(2H, m)



solution, dried over sodiumsulfate, and then
concentrated 25 under reduced pressure to obtain
(2-{[ (3R, 5S)-1-(3-acetoxy 127

2, 2-di net hyl propyl ) -7-chl or o- 5- (2, 3- di met hoxyphenyl ) -2
- OX0-

1,2,3,5-tetrahydro-4, 1- benzoxazepln 3-yl]nmethyl}-1, 3-
oxazol -5-yl)acetic acid (0.42 g) 25Thi s  was di ssol ved
in ethanol (6 m) and a 1N aqueous sodi um hydroxi de
solution 5 (0.75 m) was added thereto. The m xture
was %Q 1L£oncentrated under reduced pressure. The
resi due s dissolved in water (2 nl) and a sol ution

of C@iﬁgEM@RLBS?hboéhf%&é‘%l 3- 91§g%%6Hv%hF§?l)m@1?§ hydroxy-

(0.5 was ad he produced precipi es were
filterediit @Rt BeBp () o0xo0-1,2, 3, 5-tetrahydro-4, 1-
{[(3R, 59)-1-(3-acetoxy-2, 2- dlnethylpropyl) 7-chl or o- 5-
(2, 3senzoxazepin-3-yl]lmethyl}-1, 3-oxazol-5-yl)acetic acid
dinethoxyphenyl)-Z-oxo-l,2,3,5-tetrahydro-4,1-benzoxaz
S5epi nealziydn wefhyl } - 1, 3- oxazol -5-yl)acetic acid cal ci um
salt (0.29 g, 0.247 nmol, 66% as col orl ess powder.
1H NWVR ( CDC13- DBQD (1: 2)) 5:710.81 (3H, s), 0.97 (3H,

S) . 15 3, Me~(1H"™, J = 11.8 Hz), 3.22-3.29 (2H, m,
350(1H, —/@MSHZ) 3.55 (2H, s), 3.60 (3H,

s), [3.62 ( ,9) = 13.4 Hz), 3.90 (3H, s),

4.40-4.47 (2 , 6.21 (1H, |s), 6.55 (1H, d, J = 2.6
Hz) ,| o-F8 ), 7.02-7.37 |(&4, m). 20 Exanple 28
(2-{[ (3 - 7- chi"by o- 5- (2, 3-|di net hoxyphenyl ) - 1- ( 3- hyd
r oxyl-
2, 2-idi net
benzoxaz

N
I ropwlﬁﬂé; xo-1, 2, 3, 5-tetrahydro-4, 1-
yn- 3-yl ] mevhyl}- 4- net hyl -1, 3- oxazol -5-yl ) ace

tic

acid
HO

&@l cium sal t

2

(1) Phosphorus oxychloride (0.35 g, 2.33 mmol) was
added to a solution of ethyl 4-({2-[(3R,5S)-1-(3~acetoxy-

2,2~dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -

10 1,2,3,5-tetrahydro-2-oxo0-4,1-benzoxazepin-3-

yl]lacetyl}amino)-3-oxobutanoate (1 g, 1.55 mmol) obtained
in Example 1-(3) in DMF (3 ml) and the mixture was stirred

at 70°C for 1 hour. The reaction solution was cooled in an

ice bath and an aqueous saturated sodium hydrogen carbonate

15 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



.

128 O-CH3 CH3 C Ca2~ YCH N -0 NHCH3 O 2
According to a simlar manner to that of Exanple 27,
the title conmpound was obtai ned. 1H NVR ( CDC13- CD3OD
(1:2)) S 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 s9),
3.89 (3H, s), 4.38-4.46 (2H, m, 6.20 (1H, s), 6.53
(1H, d, J = 2.2 Hz), 7.02-7.59 (B4 m. Exanple 29 1.0
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;

ﬁetni%éaz”*épf%’ thriat pazaphy | [developing selvanc: hexaneccthyl
aci dacd@NO (£07: to obtalq \thQlN/(ZFt ﬁaf%?Sos —Exgébn%%getoxy—

(1) Accordlng to a simlar manner to
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3-

5 oxazol-5-yl)acetate (0.57 g, 0.906 mmol, 58%) as colorless

10 Hz), 3.61 (3H, s), 3.68 (2H, s), 3.73 (1H, d, J

15

20

25

powder.
'H-NMR (CDCl1;3) &: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H,
t, J =7.4 Hz), 2.03 (3H, s), 3.24 (1H, dd, J = 7.4, 15.8

Hz), 3.36 (1H, dd, J = 6.6, 15.8 Hz), 3.54 (1H, d, J = 14.0

11.4 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), 6.94-
7.33 (5H, m). |

(2) A mixture of ethyl (2-{[(3R,5S)-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-
oxazol-5-yl)acetate (0.47 g, 0.747 mmol) obtained in
Example 27-(1), a 1N aqueous sodium hydroxide solution (2
mmol) and ethanol (5 ml) was stirred at 60°C for 30 minutes.
This mixture was washed with water (5 ml), acidified, and
extracted with ethyl acetate (50 ml) twice. These extracts
were washed with an aqueous saturated sodium chloride
solution, dried over sodium sulfate, and then concentrated

under reduced pressure to obtain (2-{[(3R,5S)-1-(3~-acetoxy-



27-(1), nmethyl 3-{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, | -benzoxazepi n-3-yl ] nethyl }-1,3
5 oxazol -5-yl ) propi onate was obtai ned. 'H NVR ( CDC13)
5: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2.64
(2H, t, J =7.4 Hz), 2.96 (2H, t, J:74Hz) 3.21
(1H, dd, J = 7.0, 15.4 Hz), 3.3312(1H dd, J = 6.6,
15.4 Hz), 3.54 (1H, d, J = 14.2 Hz), 361(3H s),
3.69 (3H, 103)373 1HdJ:110Hz 3.85 (1H,

T
6. 601(1Fb §gbet§aﬁ§dféiﬁ ﬁgbenzgxg§e% gﬁ%i§y1meQL§lizi,f\
m xture of nmet hyl ~ ( 2- {[(3 acetoxy-2 15

di mbhai@l—@}yll))a&a@m A x-b- (02,43 g» metfodey RRENYE 3 s RXP in

1, 2, 8tladeEt r@hwdr cardd |= henaexazepi sodiudl hyRrbylde Is@tution
oxazol -5-yl)propionate (0.11 g, 0.175 nmol) obtai ned

Sin  Exahplmd)29aél ddded HieagtioousTs®diinnurgdwexi tigen

solution (0.5 m) and ethanol (2 m) was stirred at
60C forc¢rRitAdt erde R refyicedwasess b ed Thiet hepader W&E0
m), acidified, and then extracted with ethyl acetate

(50 #A55qhkefein THR e e? ™iAsABE i S0 Ui cagaéogalcium
sat ur m chl o e solution, dried over sodi um

sul &t Orléirs‘?gqﬁge‘ﬁg'coon@g%t FEPY HhdErter dduéell) was added.

Th id
Pregr yset§1 I idlzlg {gir(afcti%r#%f%ﬁgno?r%eglaln%r(ef £p PREHH &ia
10(2 1

15

20

(£ (B 592 i G e o332 o Ry RERpY I 7T e (23
y- dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-1, 3-oxazol-5-yl)acetic acid calcium salt (0.29
g, 0.247 mmol, 66%) as colorless powder.

'H-NMR (CDC13-D;OD (1:2)) 8&: 0.81 (3H, s),I 0.97 (3H, s),
3.19 (1H, 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 (1H, d, J =
13.4 Hz), 3.90 (3H, s), 4.40-4.47 (2H, m), 6.21 (1lH, s),

6.55 (1H, d, J = 2.6 Hz), 6.78 (1H, s), 7.02-7.37 (5H, m).

Example 28

(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-yl]lmethyl}-4-methyl-1, 3-oxazol-5-yl)acetic

acid calcium salt



2, 2-di net hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n- 3-yl ] net hyl } -1, 3- oxazol
509 as col orl ess powder.
1H NMR (CDC13) 8: 0.65 (3H, s),
2.95 (2H

acid (50 ng,

(2H, t, J =
(1H d,
Hz)
15. 4 Hz),
3.89 (3H, s),
(1H, d, J
6.68[(1H, s),
4-(24{.[(3

J
J =

15

, 1 beggoxazem

aC|d O~CF

to a

15 "8 Hz),

3.37 (1H, dd,
3.62 (3H, s),

15. 4 Hz),

» ? " 7. _EB_
(e
hydr ¢xy- 2, 2- netﬂylpropyl) 2-

1. 04CHaH] S\

2. 3%4%29/

caH, d,

0. 0873 mmol ,

7.0 Hz),
12.8 Hz), 3.22 (1
J 6. 6, 15.
3.63
4.44 (1H, dd, J

6.96%. 36 (5H
7-chl oro-5 (2

- 3" yI]nethyI} 1,
C1 % 0

"9
t, .

6.19 (1H, s),

-5-yl ) propionic

5

1.05 (3H, s), 2.67

t, J =7.0 Hz), 3.16

H dd, J 7.0, 15.8

8 HA8 3.39 (1H, d, J

(1H, d, J 12.8 Hz),

10 6.6, 7.0 Hz), 4.48

6.59 (1H, s),
Exanpl e 30

3- di net hoxyphenyl ) - 1-( 3-

oxo-1, 2, 3,5-tetrahydro-4
3- oxazol - 5-yl ) but anoi c
;8" O N O OH According
Exanple 29, the title
MR (CDC13) 5: 0.64 (3H,
131 quintet, J =.7.4
2.69 (2H, t, J 7.4
3.21 (1H, dd, J

J
J
3.38

3. 40
J

= 7.0, 15.6 Hz),

(1H, d, J = 15.0 Hz), 3.61 (3H s), 3.63 (1H d,
12.2 FE),AScéiﬁing to a similar manner to that of Example 27,

the title compound was obtained.

H-NMR (CDC13-CDsOD (1:2)) &: 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, s), 4.38-4.46 (2H, m), 6.20 (1H, s),
6.53 (1H, d, 0 = 2.2 Hz), 7.02-7.59 (5H, ﬁ).
Example 29
10 3+2-={[ (3R, 5S8)-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-oxazol-5-yl)propionic acid
N/%Z §>~0
H,C O N___
H,C

HO

O\CH3

Lty
0)

OH



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 n). Exanple 31
2-(2-{[ (3R, 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 1- ( 3-
10

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1 benzoxazepi n-3-yl]nethyl}-1, 3-oxazol -5-yl) - 2-

met hyl propionic acid o-CH, /CFl %°C 0o tom ~CO
N/ C- HOC CFi 30H According to a simlar manner to
that of Exanple 29, 15 the title conpound was

obt ai ned. Jlngﬁlé/gfggml g? %14 solﬁla mﬂn%r |—Tz‘3 t%?f(z §l} Example

s), 1.56

5.5 4k s mbefun 132 j% B0 He )RR %)

3 62 Allr{él’thg’lp%ogy%é @— 031%%2( %H\?llﬁgaﬁé p;_hseéz}gyl()l@'—oxo—
6 18](bHB %Ltet§a§§d£éiﬁ fgbenﬂéxggeﬁihLSSQl}mé%ﬁ%i}1153—

( 5H, n) . Exanpl e

§ 2- { [dx3R02Sh=¥1 ¢pLop Porat2 wirsdioBRbpxy phenyl ) - 1- (3- hyd

i 'H-NMR (CDC13) &: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H,
s), 2.64 (2H, t, J = 7.4 Hz), 2.96 (2H, t, J = 7.4 Hz),
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,

11.0 Hz), 3.85 (1H, d, J = 11.0 Hz),

10 s}y, 3.73 (1H, d, J
3.89 (3H, s), 4.41 (1H, dd, J = 6.6, 7.0 Hz), 4.58 (1H, d,
J = 14.2 Hz), 6.30 (1H, s), 6.60 (1H, s), 6.65 (1H, s),
6.95-7.33 (5H, m).
(2) A mixture of methyl (2-{[(3R,5S)-1-(3-acetoxy-2,2~-
15 dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
-1,2,3,5-tetrahydro-4,1-benzoxazepin~3-yl]methyl}-1,3-
oxazol-5-yl)propionate (0.11 g, 0.175 mmol) obtained in
Example 29-(1), a 1N aqueous sodium hydroxide solution (0.5
ml) and ethanol (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 (l:1) to obtain (2-



2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl }-4-et hyl -1, 3- oxazol - 5-yl ) acet
ic acid 0-.. CH CH3 O C 010 CNONOOH HOHC
H3C 10 According to a simlar manner to that of
Exanple 29, the title conpound was obtained. 1H NWR
(CDC13) S 0.64 (3H, s), 1.04 (3H,.s), 1.16 (3H, t, J
= 7.6 Hz), 2.43 (2H, q, J = 7.61%ﬁ, 3.17 (1H, d, J =
12.0 Hz), 3.26-3.30 (2H, m, 3.38 (1H, d, J = 14.4
Hz), 15 3.60 (3H, s), 3.62 (2H, s), 3.62 (1H d, J =

12 O{H%kR §ifj7 Aﬁiﬁrosﬁ ﬁ'§ﬁéf%é§go§%55e£@l qﬁ%% Q}E&oxy—

EX&”Q'Q 3§mé$hyl ropyl) 2 oxo 1,2,3, tetrahydro 4 1-
(2-{[(3R,58)-7-ch|oro-5-(2, dlnethoxyphenyl) 1- neopen
tyl b8Bzoxazepin-3-yl]lmethyl}-1,3-oxazol-5-yl)propionic acid
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|]nethy|}
-1, 3{50xmg ol G 38y13) mmoekt i T0%ICiad colorless powder.

5 'H-NMR (CDCl3) &: 0.65 (3H, s), 1.05 (3H, s), 2.67 (2H,

t, J=7.0 Hz), 2.95 (2H, t, J = 7.0 Hz), 3.16 (1lH, d, J

12.8 Hz), 3.22 (1H, dd, J = 7.0, 15.8 Hz), 3.37 (1lH, dd,

6.6, 15.8 Hz), 3.39 (1H, d, J = 15.4 Hz), 3.62 (3H, s),

3.63 (1H, 4, J = 12.8 Hz), 3.89 (3H, s), 4.44 (1H, dd4, J

10 6.6, 7.0 Hz), 4.48 (1H, d, J = 15.4 Hz), 6.19 (1lH, s), 6.

15

20

(1H, s), 6.68 (1H, s), 6.96-7.36 (5H, m)

Example 30
4-(2-{[ (3R, 5S8)-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-oxazol-5-yl)butanoic acid

O\CH3
oo
(6]

fe) OH
According to a similar manner to that of Example 29,

the title compound was obtained.

J

59

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3H, s), 1.95 (2H,



10

15

20

OC CH 1/ ' o C1 0HICON F6C- H3C C CH
According to a simlar manner to that of Exanple 29,

5 the title conpound was obtained. 'H NVR (CDC13) 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), 87 (3H s), 4.44
(1H, dd, J = 6.0, 7.2 Hz), 4.50 (iH d, J = 13.8 Hz),
-6.29 10 (1H, s) 6.56 (1H, s), 6.88 (1H, s), 6.94
(1H dd, J = 7.8 FE) 7.03 (1H, dd, J =0.9, 7.8

l]Yir;It%A:( 1?‘ t7 P i), 12838 on! €634 2H, M2 6o (2m, ¢,
2 (2J{=L (BB, 83) ; 73 ¢hd 0r1Qr, 54( 253=d{ e hpxyphebyl ) 1d-igpb 5 -
utyl - 2-
0Xx0-4, 62‘,, 3556t gt ahydyeo-4ul- banzexazepj,n13- ¥l hmet hylz}o Lin, 4,
, 3- oxazol -5-yl)acetic aC|d 1.34 O CFi 3 CHB

J = 15.0 Hz), 3.61 (3H, s), 3.63 (lH, d, J = 12.2 Hz), 3.89

(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,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}-1,3-0xazol-5-yl)-2-
methylpropionic acid

O\CH:,

oo
0]

Cl Ei.n 0
75}/)N/2; 22;3\7<%;b
HOMC s on
According to a similar manner to that of Example 29,

the title compound was obtained.

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.037 (3H, s), 1.56

(eH, s), 3.17 (1H, d, J§ = 11.6 Hz), 3.25 (1H, 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,

s), 4.41 (1H, dd, J = 6.6, 7.0 Hz), 4.47 (1H, d, J = 14.0



~OH NN-~H3C | 0p '9C According to a simlar
manner to that of Exanple 29, { the title conpound
was obtained. 1HNWR (CDC13) S: 0.92 (3H, d, J = 6.6
Hz) , 1.00 (3H, 5d, J =6.9 Hz), 1.95-2.09 (1H, m,
3.32-3.41 (3H, m, 3.57 (3H, s), 3.69 (2H, s), 3.87
(3H, s), 4.37 (1H, t, J = 7.8, 13.8 Hz), 4.46 (1H, t,
J =6.3 Hz), 6.19 (1H, s), 6.60 3+, d, J = 1.8 Hz),
6.90 (1H, s), 6.92-7.36 (5H, m. 10 Exanple 35

(2-{[ (3R, 5S)-7-chl oro-5- (2 3 dlnethoxyphenyl) 2- 0X0- 1-

prop -1, etr hy rQ; benzo p l] Y.

el ol by PRI vl 6 ek o0 ol Plo %‘3%53
1 %) HBC 15 Accordlng to a simlar manner to

that 0 anple 29, 135 the title conpound was

obtained. 1HNWR (CDC13) S: 0.95 (3H, t, J = 7. 5 Hz)

, 1.56-1.84
Example 32

5 (2-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-hydroxy-

10

15

20

2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-4-ethyl-1, 3-oxazol-5-yl)acetic
acid

O\CH3

e
(o)

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3H, s), 1.16 (3H,
t, §d=17.6 Hz), 2.43 (2H, q, J = 7.6 Hz), 3.17 (1H, d, J =
12.0 Hz), 3.26-3.30 (2H, m), 3.38 (1H, d, J = 14.4 Hz),
3.60 (3H, s), 3.62 (2H, s), 3.62 (1H, d, J = 12.0 Hz), 3.87
(3H, s), 4.39-4.50 (2H, m), 6.17 (1H, s), 6.57 (1H, 4, J =

1.4 Hz), 6.93-7.39 (5H, m).

Example 33

(2-{[ (3R, 5S)~7-chloro-5-(2, 3-dimethoxyphenyl) -1-neopentyl-



(2H, m, 3.23-3.54 (3H m, 3.56 (3H, s), 3.69 (2H,

s), 3.86 (3H, s), 4.40-4.52 (2H, m, 6.09 (1H, s),
6.60 (1H, d, 5J = 2.1 Hz), 6.90 (1H, s), 6.93-7.37
(5H, m. Exanple 36

(2-{[ (3R SS)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-et hyl -
2-
oxo-l,2,3,5-tetrahydro-4,1-benzok%§%pin-3-y|]nethy|}-1
, 3- 10 oxazol -5-yl)acetic acid o-CH, ,cH3 1/ oci o
o N/ oH __ 0 CAccording to a simlar manner to

A AT SRS PR 5

Sy Ly i (0 103 15 e

445 (1H, t, = 6.3 Hz) 4.48-4.62 (1H, n), 6.06
(1H, s), (1ﬁ“°d J=1.8 H), 6.90 (1H s),
6.92- 7. 37 CH 20 Exanpl e 37

(4- Benzyl - [ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )

b

e ﬁ

According to a similar manner to that of Example 29,

1@

5 the title compound was obtained.

lH-NMR (CDCl3) &: 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), 4.44

(1H, dd, J = 6.0, 7.2 Hz), 4.50 (1H, d, J = 13.8 Hz), 6.29

10 (1H, s), 6.56 (1H, s), 6.88 (1lH, s), 6.94 (1lH, dd, J = 1.5,

15

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-dimethoxyphefiyl) -1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3~

oxazol-5-yl)acetic acid



O

10

15

(3- hydroxy- 2, 2-di net hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
o_

4, 1- benzoxazepi n- 3-yl ] met hyl }- 1, 3- oxazol - 5-yl )acetic
acid OC/CH3 OC O f* O NCONHOOOH F-C
According to a simlar manner to that of Exanple 29,

5 the title conpound was obtained. 1H NWVR (CDCl3) S
0.63 (3H, s), 1.04 (3H, s), 3.158%H d, J = 12.6
Hz), 3.26 (2H, dd, J = 4.5, 7 2 Hz), 3.35 (1H, d, J =
14. 4 Hz), 3.51 (2H, J =1.8 Hz), 3.59 (3H, s9),

3.60 (1H, d Jo:g%z. Hz), 3.79 (2H, s), 3.86 (3H, s),

o Q

4.41 10 ( = 7. Hz),443(1HdJ:14.4
Hz), 6.15\(1H_ &% 6.55 (1H, d, J = 2.1 Hz), 6.93
(1H, dd, 1.%,°8.1 Hz), 6.98 (1H, dd, J = 1.5, 8.1
Hz),C,7.O Hot, J =81 H), 7.13-7.26 (5H, ),

»9 oon) 7.34 (1H, dd, J .1, 9.0
svsyg %o (2! 3- di met hoxyphenyl ) - 1- ( 3-

3(2{9*( né
hydr ox %72Jdl t hyl prop9yl) - 2-oxo-1, 2, 3, 5-t et rahydr o- 4

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.92 (3H, d, J = 6.6 Hz), 1.00 (3H,
d, J = 6.9 Hz), 1f95_2‘09 (1H, m), 3.32-3.41 (3H, m), 3.57
(3H, s), 3.69 (2H, s), 3.87 (3H, s), 4.37 (1H, t, J = 7.8,
13.8 Hz), 4.46 (l1H, t, J = 6.3 Hz), 6.19 (lH, s), 6.60 (1H,

d, J = 1.8 Hz), 6.90 (1H, s), 6.92-7.36 (5H, m).

Example 35
(2-{[{ (3R, 5S)-7-chloro-5-(2, 3~dimethoxyphenyl)-2-oxo-1-
propyl-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-

1l,3-oxazol-5-yl)acetic acid

O\CH3

oo

HC

According to a similar manner to that of Example 29,



benzoxazepi n- 3-yl ] net hyl } - 5- net hyl - 1, 3- oxazol -4 137
yl)propionic acid OGCH3 /CHa OC O \ ~O NHICON
CH3 ',~1 HOH3C O O(H (1) Phosphorus oxychl oride (0.35
g, 2.33 mmol) was added to a solution of nethyl
(4S)-4-({2-[ (3R, 55)-1-(3- 5

acet oxy- 2, 2-di net hyl propyl )-7-chloro-5-(2,3

di met hoxyphenyl ) -1, 2, 3, 5-t et r ahyd#- 2- oxo- 4, 1- benzoxaz
epi n- 3-yl]acetyl }am no) - 5- oxohexanoate (1 g, 1.55
mol ) obtained in Exanple 20-(1) in DMV (3 m) and

t he antyre was stirred at 80C for 1 hour. The
react"'on" 5ot Ut 8K RAE %%%I%Rfﬁﬁ?%?n 10 ice bath and an

et AL o LRSS, Lo

(50 M) was a e pro rac

ethyloacefat e (303n) V‘@S'B%d ”‘s""atﬁrwag%a”
aqueous sat'urat ed sodlun1ch orlde so ution, dried over

sodi ympsul fipt &), andsphenscopgenty at gdogin EH rsst%eaol%Sm d,
pressure. The resi due was purlfled by silica gel

scol upn= 2.1 Hz), 6.90 (1H, s), 6.93-7.37 (5H, m).

Example 36
(2—{[(3R,SS)—7—chloro—5—(2,3—dimethoxyphenyl)—1—ethyl—2—

oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yllmethyl}-1, 3-

10 oxazol-5~yl)acetic acid

15

20

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCl;) &: 1.25 (3H, t, J = 7.2 Hz), 3.28 (1H,
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, s), 4.45 (1H, t,
J = 6.3 Hz), 4.48-4.62 (1H, m), 6.06 (l1H, s), 6.61 (1H, d,

J =1.8 Hz), 6.90 (1H, s), 6.92-7.37 (5H, m).

Example 37

(4-Benzyl-2-{[ (3R, 5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-



chr omat ogr aphy [ devel opi ng sol vent : hexane- et hyl
acetate (1:1)] to obtain nethyl
3-(2-{[ (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
,5 138
t et rahydr o- 2- oxo- 4, | - benzoxazepi n- 3-yl ] net hyl } - 5- net hy
| - 1, 3-oxazol -4-yl)propionate (0*83 g, 1.29 nmol, 83%
as colorless powder. 1H NWR (CDC13) 5: 0.94 (3H, s),
1.03 (3H, s), 2.03 (3H, 5 s), 2.22 (3H, s), 2.57-2.62
(2H, - 2. Bl 9,(1H, - =+ bt2ahvdro-
15. 6 (E%S"(‘g%?qg's%(%H?géglfhgip:ro . ol,% pEogh rgéjg 3%.552%%, ve
d, J4?11§e§%3§92ep§n63—gﬁfﬁeéﬂ l}31§é—6§£ﬁol£9ﬂy13a3étic acid
(1H, d, J = 11.1 Hz), 3.84 (fh, d J=11.1 Hz), 3.89
(3H, s), 4.36 61 dd, J =6.0, 7.2 Hz), 4.57 (1H, d,

& , 6.29 (1H, s), 6.59 (1H, d, J = 1.8
) i , M. (2) A mxture of nethyl
3-(2-{[ (3R7F5) - I - ( 3- acet oxy-
2, 2- ¢y et hyl prgpyl ) - 7- chl or o- 5- (2, 3- di met hoxyphenyl ) -
1,2

[r ahylr,p- 2- oxo- 4, 1- benzoxazepi n- 3-yl | net hyl }
Al - ,B-E%ggol-4-yl)propionate (0.67 g, 1.04
ety ry/

anple 38-(1), a .1N aqueous

ion (2.5 mM) and ethanol (7 m)
0CJ for) 30 minutes. This m xture was
di | ut edow t h (567 MY, acidified, and then
extracted wt hyl acetate (50 20 m) twi ce. The
extract was washed with an aqueous saturated sodi um

chi orl de 20ldidigf. cd"lediQvel, SadhUl SUA! &f 8R8up1e 29,

t hen concen under reduced pressure to

sodiun1%¥ Xi de
was stitSdd at

5 the title compound was obtained.

ly-NMR (CDCls) &: 0.63 (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 (1H,
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 (1H, d, J = 14.4 Hz), 6.15 (1H,

s), 6.55 (1H, 4, J 2.1 Hz), 6.93 (1H, 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).

15

Example 38
3-(2-{[(3R,58)-7-chloro-5- (2, 3-dimethoxyphenyl) -1-(3-
hydroxy—2,2-dimethyIpropyl)—2—oxo—l,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yl]lmethyl}-5-methyl-1,3-oxazol-4-



10

15

obt ai n

3-(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
o 25

4, 1- benzoxazepi n- 3-yl ] net hyl } - 5- et hyl -1, 3- oxazol -

139 yl)propionic acid (0.47 g, 0.801 mmol, 77% as
colorless powder. 1H NVR (CDCL3p7’S: 0.64 (3H s) ,
1.05 (3H, s) , 2.22 (3H, s), 2.62-2.72 (4H, m,

3.12- 3 19 (2H n) 3 67-3.46 (2H, m, 5 3.62 (3H, s),
3.63 (1H, 3 Hz), 3.89 (3H, s), 4.39-4.48
(2Hym?jp Oé’lf@lflia—Fl 6.60 (1H, d, J = 2.1 Hz),
6.98-7.47 (5H, m. Exanple 39 10

3-[((3R 5S _Onicey o- 5- (2, 3-di et hoxyphenyl ) - 1- ( 3- hydr
oxy- 2, Q

2- di net hyl\n eovbffa-oxo-l,2,3,5-tetrahydro-4,1-
benzoxazepi yI)nethyI]pyrazoI 4- carboxylic acid O,
C~t CQ Q NN(]\I 0 F3COF3C OH (1)

N, N- di

O™ “oH

(1) Phosphorus oxychloride (0.35 g, 2.33 mmol) was
added to a solution of methyl (4S)-4-({2-[(3R,58)-1-(3-

acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-

dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyl}amino)~5-oxohexanoate (1 g, 1.55 mmol) obtained
in Example 20-(1) in DMF (3 ml) and the mixture was stirred
at 80°C for 1 hour. The reaction solution was cooled in an
ice bath and an aqueous saturated sodium hydrogen carbonate-

solution (50 ml) was added. 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

préssure. The residue was purified by silica gel column
chromatography [developing solvent : hexane-ethyl acetate
(1:1)] to obtain methyl 3-(2-{[(3R,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-1,2, 3, 5-



15 was added to a solution of ethyl

4-1 ((3R, 59) - 1- ( 3- acet oxy

2, 2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2

- OXO-

1,2,3,5-tetrahydro-4, 1- benzoxazepin 3-yl)]-3-oxobut ano

ate (1.5 g) obtai ned in' Exanple 26-(1) in toluene (30

m) and the mixture was refluxédd8overnight. After the

reaction 140 solution was concentrated, ethanol (30

m ) and hydrazine hydrate (0.14 g) were added to the

resi nd the m xtpr was reflux

Feact TG VAR Fon ey B CBACFar b And T edT §meth“yl

was i b I I chy rap

o a:lpn%r ' %‘31 Xﬁ%%%f%&% £2 ‘E@ é‘ﬁmg, hr RLRgnaPkYs | O

5- (%@Idyl@%ghggygggnyl) 1- (3 acet oxy- 2, 2-di net hyl pr opy

)-2- oxo-1, 2, 3,5-tetrahydro-4, 1- benzoxazepin-3 ?' ?

yl) met hyhlpyk azebc i car bexyd ats;, (%>9019b3a$3ﬁ bgpWL 03 (3H,

oil. 1HNWVR (CD3OD) S: 0.95 (3H, s), 1.02 (3H s),

51. 26s)(,3H,.221Q3H, &)~ 7. A- I?Jz)sz 2293 14)3,H2 %)6—-237474{34 5m) ,

(2H, m, 3.62 (3H, s), 3.71-3.88 (2H, m, 3.89 (3H,

s), .108-(4H15d€2H] M)7.24. 2%.621k) ,3 2= (AH4 Hd),J4= 5.0,

(1H, d, J = 14.1 Hz) 6.27 (1H, s), 6.61 (1H, s),

6. 96]-566991201H3 9, ( ,1@-17J33 13 Hﬁ) 37.687 ((BH %) 354 (3H,

(2) A mxture of ethyl 3- (3R Sdg - (3-acet oxy-2

di methy Ppr pyH - 7% or 325} (@zek rﬁe‘]th(&k‘ypﬁenQIT bz
tetr dro 4, 1- benzox %ZEpI n- 3-

met rﬁfljg] p)fgﬂzoF ) 4. o>}§}|rafig 1.7 %) ,ogt 2i H%?j 14.57 (1H, d,
Ex
ETsr P R IR RN L oAt Hert vl UL CIPICIES

was St r gg ‘% 80C overni ght Thi s
(2) A mixture of methyl 3-(2-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl) -

1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-yl]jmethyl}-5-

15 methyl-1, 3-oxazol-4-yl)propionate (0.67 g, 1.04 mmol)

obtained in Example 38-(1), a 1N aqueous sodium hydroxide
solution (2.5 ml) and ethanol (7 ml) was stirred at 60°C
for 30 minutes. This mixture was diluted with water (50

ml), acidified, and then extracted with ethyl acetate (50

20 ml) twice. The extract was washed with an aqueous

-saturated sodium chloride solution, dried over sodium
sulfate, and then concentrated under reduced pressure to
obtain 3-(2-{[(3R,5S)-7-chloro~5-(2,3-dimethoxyphenyl)-1-

(3—hydroxy—2,2—dimefhylpropyl)—2—oxo—lL2,3,5—tetrahydro—

25 4,1-benzoxazepin~3~-yllmethyl}-5-methyl-1, 3-oxazol-4-



O

m xture was diluted with water (50 m ), acidified, and
then extracted with chloroform (50 m) twice. This
extract was washed with an aqueous saturated sodi um
chl oride solution, dried over magnesi um sul fate, and
t hen concentrated under 25 reduced pressure. The
residue was purified by silica %gl 141 col umm

chromat ography to obtain 3-[((3 ) 7-chl or o- 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- benzoxazepin-S-

I razol b d 18,

/4 el gz aih@N %ém%) B () B Bqggress
(3H,p§‘)d1318(1H d, J = 11.7 Hz), 337(1H d, J =

15.0 Hz), 3.56-3.61 (3H, m, 3.63 (3H, s), 3.89 (3H,

s), 4. 14y(fkir Rcoél 8- 90F23,(3ﬁ-4§ (hHosd (38, TslA-A.22 (3,
Hz), 6.19 (1H, s) 2. 80 H d, J= Hz

6. 97s)/, QO 6218, 72)(4H 08}7:ﬂ02(3Hl9n12H7Jm6 B..86-3(56, (2H, m),
m, 7.94 (1H, s). Exanple 40

51- (33 c&r by psopyB) 63- (1H,3R,58) =712hB ot0-,5-3. B934 345 s),

10

15

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
o 1,%.¥ 3-8t HdHydmb- 4 11—9oe(ﬁtloxa2ep6n6(8 S/]IH] mely hy‘l? -4H Hz)
CH3 - OH C

pyrazol 4 carboxylic acid O- C O
6.98-7.47 (5H, m).

Example 39
3-[((3R,5S8)-7-chloro-5-(2,3-dimethoxyphenyl)-1- (3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl)methyllpyrazol-4-carboxylic acid

H,C
OH
(1) N,N-dimethylformaldehydedimethylacetal (0.41 ml)
was added to a solution of ethyl 4-[((3R,5S)-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-oxobutanoate
(1.5 g) obtained inJExample 26~-(1) in toluene (30 ml) and

the mixture was refluxed overnight. After the reaction



N NN H3C H3C OH O OH 142 (1) Potassium carbonate
(0.741 g) was added to a solution of

et hyl -5-{[ (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 | met hyl } - 1H
5 pyrazol - 4-car boxyl ate (3.00 g), obtained in Exanple
39-(1) and ethyl 4-bronobut anodt’@ (0.794 nl) in DVF
(30 M) and the mxture was stirred overnight. The
reaction solution was diluted with ethyl acetate,

vasheds i L) %geeo%&@g,te%quggggnéft ehdd 208! Brazine

chl oride ution, dri oveé nmagnesi um su
and ﬁfﬁ¥bé%3ﬂ%emhre$e&bf&“gaaeﬁegacéﬁk ﬂHé%é%%rsndTiﬁé mixture
residue was purified by silica gel colum
chr opgd arapR¥dt 8oPbt aidur@t hylrhe reaction solution was
3-{[ (3R, 5S)-1-(3-(acet oxy) -
2, 2- chrddtyHapeapyhd - thet He@hiaub- ¢2s Joubiimaieboky phienyda) g21
- OX0-
51, 2, & Baretchabydt og ghybenz okaz epi extBly I3l t By) $S)1-7(-4hloro-
15 et hoxy- 4-oxobutyl)-1H pyrazol - 4-car boxyl ate (0.98
g) fyold.3-dinethoxyrheadlf ract Boncatmkyethygdimethylpropyl) -2-
5- ({(3R,5S)-1-[ 3-(acet oxy) -
2 2 Ctﬁcmé‘{ Ry PppopS§t Jatmar-dr d=Ber 20 zfipdBt Roxyphenyl ) - 2

1, 2 Ysl SetEY L ARYER TR 11 AT BER2 8% L3 i -39y 1) né%h%/ﬂarorm( Ril.

ﬂ(l’)]?nxg 4- 9%»%?“8’032)01'_5 pyrazol 4 car?oxyl atel_g S)’ q) 26 (3H,

10 t, J =7.4 Hz), 2.03 (3H, s), 3.47-3.55 (2H, m), 3.62 (3H,

s), 3.71-3.88 (2H, m), 3.89 (3H, s), 4.08-4.15 (2H, m),
4.21 (2H, q, J = 7.4 Hz), 4.54 (1H, d, J = 14.1 Hz), 6.27
(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 mixture of ethyl 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)} methyl]lpyrazol-
4-carboxylate (1.0 g) obtained in Example 39-(1), a 2N

aqueous saturated sodium hydroxide solution (3.3 ml) and

20 ethanol (20 ml) was stirred at 80°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 aqueous saturated sodium chloride solution,

dried over magnesiuﬁ sulfate, and then concentrated under

25 reduced pressure. The residue was purified by silica gel



20 second eluted fraction. (2) To a solution of ethyl
3-{[ (3R, 55)-1-(3-(acet oxy) -

2, 2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2
- OXO-

1,2, 3,5-tetrahydro-4,|-benzoxazepi n-3-yl]nmethyl }-1-(4
et hoxy- 4- oxobutyl)-| H pyrazol - 4-carboxyl ate (0.8 g) 25
obtai ned in Exanple 40-(1) in et¥fdnol (8 mM) was added
a i N 143 aqueous sodi um hydroxi de solution (4 m) and
the m xture was stirred overnight. The reaction

S0l VL O, - MEULEBLLEE N 1 BYY 601010 BRL ro-s-

and extract e aceta act was

washeg, walhneacmloaggﬁ@m ﬁﬁ%ﬂ%@h@gxgoﬁl ii['almlt‘ﬂkﬂg?opyl y—2-

solution, dried over magnesi um sultate, and t

conceﬂéxa,tzeda lgn%tramfh&ﬁdn ,Ar8saYELa zdi-3-€si due was
purified by silica gel colum chromatography to

obt ay D) ridteh i) plye aeormpourk Hoky1i80dcid HANNR EDEE3) white
0.64 (3H, s), 1.03 (3H, s), 2.10 10 2.21 (2H, m,

52. 28e2yB®Y.2H, m), 3.16 (1H, d, J = 12.1 H),

3.28-3.45 (2H, m), 3.52-3.69 (5H, n), 386(3H s),

4.13 (ZH-NMR JCBCIB)28: Hz)65 4(3H,- 4)521(RH, (B}, 6)173.18 (1H,

(1H s), 6.56_ (1H, d, J = 2.07 Hz), 6.94 (1H, dd, J =

d7.d 2L 778pE. 3317 (@84, dmyY 7.H0-07 HEQ . (3HD6n§, 61 (3H,
7 85 (1H s). .15 Exa
1- (PearbéRy prBpyt) - ?ﬁ%éé%syh Lri%ordHs. 2, 3.= 6.9 Hz),

dimep hrgevaRenyl) 5 e (Y deyez g AR ey s 28 o -

101 2,3, P8t r ghydro-4, | ~penzoxazepi 0y 3yl hgethyl }s 1 5 56

15

(5H, m), 7.94 (1lH, s).

Example 40

1—(3—carboxypropyl)—3—{[(3R,58)—7—chloro—5—(é,3—

dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
- 1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1H-

pyrazol-4-carboxylic acid

i

At



20 pyrazol -4-carboxylic acid 144 010 CFR3 C OH p
Il ,. NNN H3C HC OHO0 HO A 1N aqueous sodi um

hydr oxi de solution (4 nm) was added to a sol ution of
ethyl 5-({(3R 5S)-I-[3-(acetyloxy)- 2,

2-di met hyl propyl ] -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-0
X0- 5
1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl }nethyl )-1-(4
et hoxy- 4- oxobutyl ) - 1H pyrazol - 41dar boxyl ate (0.75 @)
obtai ned in Exanple 40-(1) in ethanol (20 m) and the
m xture was stirred for 2 days. The reaction solution
was neutralized with 1IN hydrochloric acid and
extract ed Wi FRt3BS BiMyAarkesehe e (0 THils dxFpractddpd to a

h i.th t ed sodi um chl orji de
iﬁfu% o PR Sl TaEr Bl Lk i ARG Tkt

A T R O RS B0 1 235 -

ur| ‘hr ona

Obt a ,rb ,%'7%—%&&&91‘8’—% HdpER20x M sin-3-y11methyl}-1H-

5 pyrazol-4-carboxylate (3.00 g) obtained in Example 39-(1)

»
10
15
20
25

and ethyl 4-bromobutanocate (0.794 ml) in DMF (30 ml) and
the mixture was stirred overnight. The reaction solution
was diluted with ethyl acetate, washed with water and 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 ethyl 3-{[(3R,5S)-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- (4-
ethoxy-4-oxobutyl)-1H-pyrazol-4-carboxylate (0.98 g) from a
first eluted fraction and ethyl 5-({(3R,5S)-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-(4-
ethoxy-4-oxobutyl)-1H-pyrazol-4-carboxylate (1.78 g) from a
second eluted fraction.
(2) To a solution of ethyl 3-{[(3R,5S)-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- (4-
ethoxy—4—oxobutyl)—1H—pyrazol—4—carboxylate (0.8 qg)

obtained in Example 40-(1) in ethanol (8 ml) was added a 1N



'\J

15 1H- NWR (CDC13) 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, 3.23-3.43 (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 H), 6.59 145 (1H, d, J 3.3, 5.9
Hz), 7.09-7.18 (2H, n) 7.50 (1H, dd, J 2.5, 8.7
Hz), 7.70 (1H, d, J = 8.9Hz), 71’#?(1H s). Exanple
42 5 1-(carboxynethy|)-3-{[(3R 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

2- 2, FBVE PRRVER 128882 8% e Th- 4- Pt n@bRyTiS fHixture
l - Rygsa%cﬁllréag_lagg%ﬁ?&cdh% ackfy QGa%tQOwSO%tPOf wad EION

HCOHO cording to a simlar nanner
t hatné?ftx@i@ﬁ@liewf‘tgx 1t ﬂngbEﬂifoﬁm@da}ﬁ\@seMa%t%%dw1th
1H NVR (DVSO d6) S: 3H, s), 0.84 (3H, s), 3.00-
3. 2let(ndtl, afbtade 22'T3»157e&@fhcﬂ)wa&-v@@h@é"hiﬂi ah 2agldols
Hz), 3.82 (3H, s), 4.23-4.40 (2H, m, 4.50 (2H, s),

56. 0Gdtlidate), sodium chloride solution, dried over magnesium

10

15

20

sulfate, and then concentrated under reduced pressure.

residue was purified by silica gel column chromatography to

obtain the title compound (157 mg).

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.03 (3H, s), 2.10-

2.21 (2H, m), 2.28-2.38 (2H, m), 3.16 (1H, d, J = 12.1 Hz),

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, m), 6.17 (1H, s), 6.

(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 (1lH, s).

Example 41
1-(3-carboxypropyl)-5-{[ (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-yl]jmethyl}-1H-

pyrazol-4-carboxylic acid



1
~—

10

15

15 6.31 (1H, d, J = 2.5 Hz), 6.96 (1H, d, J = 7.0 Hz),
7.05- 7.22 (2H, m, 7.49 (1H dd, J = 2.1, 8.7 Hz),
7.68 (1H, d, J =8.9 Hz), 7.99 (1H, s). Exanple 43 20
1- (carboxynmet hyl )-5-{[ (3R 5S)-7-chloro-5-(2,3 146

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 }-1H
pyrazol -4-carboxylic acid O O OH44C1 OCH3 NN-NO
H3C OH HO 5 According to a simlar manner to that of
Exanple 41, the title conpound was obtained. 1H NMR
(DNBC>d6) S: 0p75 (3H, s), 0.87 (3H, s), 3.03- 3.20
24/3°%4 (2H, n), 3.51 (3H, s), 3.66 (1H d,
J = 14.1 3 84 (3H, s), 4.10-4.18 (1H, m, 4.33
(1H, d, 1 1ol—lz)H 4.51-4.60 (1H, m, 5.00 (2H
(

s), ?r 1H, d, J = 2.6 Hz), 6.72 (1H
dd, 3 Q7.11-7.22 (2H, n) 7.50 (1H,
dd, J »7.69 (1H d, J = 8.9 Hz), 7.77
(1H, s). aaneN44

2-[5- (¥BR_5S) -4- [ &- (acet yl oxy) - 2, 2- di met hyl propyl ] -7-

A 1N aqueous sodium hydroxide solution (4 ml) was
added to a solution of ethyl 5-({(3R,5S)-1-[3-(acetyloxy)-
2,2-dimethylpropyl]~7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-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 hydrochloric acid and extracted with
ethyl acetate. 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 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



15 6.31 (1H, d, J = 2.5 Hz), 6.96 (1H, d, J

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 ) - 4- (et hoxycar bonyl ) - 1H
pyrazol -1-yl ] benzoic acid 147 OCH3 O 1 OC 0 CF~
OICNNNO HCOI OH HRBCO0~ CH3 C

1, 1- Di et hoxy- N, N- di net hyl net haneam ne (0.598 nl) was
added to a solution of ethyl

4-[ (3R, 59)-1-(3-acet oxy-2, 2- 145
dinethylpropyl)-?-chloro-5-(2,3-dinethoxyphenyl)-Z-oxo

L B L SR Y DR

oL s Bl A e'o?ucé%lhhe m}turegyazhm ZEO(lrﬁ)

concent ratéd ander’ ’ préssure,

and 2-hydrazi nobenzoic acid (0.567 g) were added to
the residue and the m xture 10 was refluxed for 3
hourgyamileer2concent rati on under reduced pressure,
the residue was purified by silica gel colum

5chr orategbaphye 19y btz (BRes$) 41-emerposnd2( 9. 83 g) .

1H NVR (DVSO d6) S: 0.83-0.87 (6H m, 1.11 (3H, t, J
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1H-
pyrazol-4-carboxylic acid

O\CH3

0]

\
Hﬁ

10 According to a similar manner to that of Example 40,
the title compound was obtained.

'"H-NMR (DMSO-d¢) &: 0.76 (3H, s), 0.84 (3H, s), 3.00-
3.21 (2H, 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, s), 6.06 (1H, s),

7.0 Hz), 7.05-
7.22 (2H, m), 7.49 (1H, dd, J = 2.1, 8.7 Hz), 7.68 (1lH, d,

J = 8.9 Hz), 7.99 (1H, s).

Example 43

1-(carboxymethyl)-5-{[(3R,5S8)~7-chloro-5-(2, 3-



)
5
10
15

7.1 Hz), 1.89 (3H, s), 3.18-3.31 (2H, m, 3.45 (3H,

s), 15 3.56-3.71 (3H, m, 3.83 (3H, s), 3.99-4.16
(3H, mM, 4.26 (1H, d, J = 14.3 Hz), 6.00 (1H, s), 6.25
(1H, d, J = 2.3 Hz), 6.67 (1H, dd, J = 1.4, 7.3 Hz),
7.09-7.21 (2H, m), 7.38-7.45 (1H, n), 7.46-7.64 (4H,
m, 7.83 (1H, d, J =8.1 Hz) , 7.97 (1H, s) . 148
Exanpl e 45

3-(5-{[ (3R, 5S)-1-(3-acetoxy-2, 2-iaret hyl propyl )-7-chl o
ro-5-

(2, 3-di net hoxyphenyl)-2 oxo-1,2,3,5-tetrahydro-4,1- 5
benzoxazepi n- 3-yl rreth }-4- (et hoxycarbonyl)-1H pyrazo
I-I-dW*}‘b‘éﬁ‘zYcﬂh@na d1 trlllydrPX/y 8 éd@l@iwl@rep ~210x0~
N NON H3C O 1/ CH3 Accor d| n% a

simi Lafr %mﬁqﬁ&trﬁsyﬁﬁw of HSREPFREcRUN~ ¢ f‘iettPél}‘lH‘
corrpound S obt 10 AH NVR (DMSO-d6) S: 0.85
(3H, P¥ye §7C€§ f 1.11 (3H, n), 1.87 (3H,
s), 3. 28 338 : 3 45 (3H, s), 3.46-3.75 (4H,

n, 4, 10 (3H m, 4.32 (1H, d,
H, ° OH
-
- U
0
HO
According to a similar manner to that of Example 41,
the title compound was obtained.
'H-NMR (DMSO-d¢) &: 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, mi, 4.33 (1H, d,
~Jd = 14.1 Hz), 4.51-4.60 (1H, m), 5.00 (2H, s), 6.11 (1H, s),
6.28 (1H, d, J = 2.6 Hz), 6.72 (1H, dd, J = 2.0, 7.3 Hz),
7.11-7.22 (2H, m), 7.50 (1H, dd, J = 2.5, 8.7 Hz), 7.69 (1lH,
d, J =8.9 Hz), 7.77 (lH, s).
Example 44

2-[5-({ (3R, 58)-1-[3-(acetyloxy)~2,2-dimethylpropyl]-7-
chloro—S—(2,3—dimethoxyphenyl)42—oxo—l,2,3,5—tetrahydro—
4,1-benzoxazepin-3-yl)methyl)-4-(ethoxycarbonyl)-1H-

pyrazol—l—yl]benzoié acid



10

15

=14.3 Hz), 6.01 (1H, s), 6.20 (1H d, J = 2.5 Hz),
.46 (1H, dd, J = 2.6, 6.6 Hz), 7.07-7.15 (2H, m,
.47-7.59 (2H, 15 m, 7.68 (1H, d, J = 8.9 Hz),
.73-7.79 (1H, m, 7.93-7.98 (1H m, 8.02 (1H, t, J
1.8 Hz), 8.10 (1H, s). Exanple 46 149

4- (5-{[ (3R 59)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-chlo
ro-5-

(2, 3- dlnethoxyphenyl) 2-0x0-1, 21875-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl } - 4- (ethoxycarbonyl)-lFprrazo
| -1- yl)benzoic acid o-CH3 0 0 H3C o NN "N H3CO 5
CH3 HO 0 According to a simlar manner to that of

Obe title conpound was obtained. 1H NMR
0.86 (s, 6H), 1.10 (3H t, J =7.1 Hz),
1.87 (3H, 03.38 (1H, d, J = 4.0 Hz), 3.44 (3H, s),

10 3,53 3. 44 (MH 0 3c¢82 (3H, s), 4.03-4.15 (3H, m,

INN~N~NO) &

4. 32 _J 4.3 Hz), 5.99 (1H, s), 6.22 (1H d,
J=2. “6)(1H, dd, J = 2.1, 7.0Hz),
7.09-7. IT)N\N—P 46 (1H, dd, J = 8.7, 2.5 Hz),
7.58- 759 A{ 3H° (g4 (2H, d, J = 8.5 H), 811

1,1-Dimethoxy~-N,N-dimethylmethaneamine (0.598 ml) was

added to a solution of ethyl 4-[(3R,5S)-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-oxobutanoate

g) in toluene (20 ml) and the mixture was refluxed
overnight. After the mixture was concentrated under
reduced pressure, ethanol (20 ml) and 2-hydrazinobenzo
acid (0.567 g) were added to the residue and the mixtu

was refluxed for 3 hours. After concentration under

ic

re

reduced pressure, the residue was purified by silica gel

(2

column chromatography to obtain the title compound (0.83 g).

'H-NMR (DMSO-dg) &: 0.83-0.87 (6H, m), 1.11 (3H, t,

= 7.1 Hz), 1.89 (3H, s), 3.18-3.31 (2H, m), 3.45 (3H,

3.56-3.71 (3H, m), 3.83 (3H, s), 3.99-4.16 (3H, m), 4

(1H, d, J = 14.3 Hz), 6.00 (1H, s), 6.25 (1H, d, J = 2.

Hz), 6.67 (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 =

Hz), 7.97 (1lH, s).

S).,

.26

3

14

8.

J

1



Exanpl e 47

1- (2-carboxyphenyl)-5-{[ (3R, 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
o- 1,2,3,5-tetrahydro-4,1-benzoxazepi n-3-yl ] nmethyl }-1H
150 pyrazol-4-carboxylic acid OCHa 1/ 0 CO0 CH C
O~ NN NO HICCO/ OH OH A 1IN aqueous sodi um

hydr oxi de solution (3.4 nl) was added to a solution
of 2-(5-{[(3R, 59)-I-(3-acetoxy-248- 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-yl ] nethyl }-4
(et hoxycar bonyl ) - 1H pyrazol - 1-yl ) benzoic acid (0.5 Q)
obtained in Exanple 44 in ethanol (5 m) and the

m Xt ur stirred overnight. The reaction solution
was §%€%$?§Iized with 1N hydrochloric acid and

ext ractLa Miskns s PL1Y|3-acekako. o TS RXLL A5 WAshed 65—
wi th an aqueous saturated sodium chloride sol ution,
dri egh oMeri n@RASLFHRERy1SUbLBLE-1 2NK thea tcaRGeRt rAted
under reduced pressure. The residue was purified by

SSi|iKéhiﬁﬂaz@pthIFyﬁlmﬁﬁﬁngFa@t@tﬁdkycarbonyl)—1H—pyrazol—l—

1 :
i
N

(:) 10

15

yl)benzoic acid

"According to a similar manner to that of Example 44,
the title compound was obtained.

'H-NMR (DMSO-de) &: 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, m), 3.82 (3H, s), 4.10 (3H, m), 4.32 (1H, d,
J =14.3 Hz), 6.01 (1H, s), 6.20 (1H, d, J = 2.5 Hz), 6.46
(1H, dd, 3 = 2.6, 6.6 Hz), 7.07-7.15 (2H, m), 7.47-7.59 (2H,
m), 7.68 (1H, d, J = 8.9 Hz), 7.73-7.79 (1H, m), 7.93-7.98

(1H, m), 8.02 (1H, t, J = 1.8 Hz), 8.10 (1H, s).

Example 46



10

15

15 obtain the title conmpound (0.28 g). 1H NWR
(DMBO-d6) 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), 5.95 (1H, s), 6.24 (1H, d,
J .5 Hz), 20 6.69 (1H, dd, J = 1.6, 7.4 Hz),
7.08-7.23 (2H, m, 7.36 151 7.42 (1H, nm), 7.44-7.58
(4H, m, 7.76-7.85 (1H, m, 7.914Y 1H, s) Exanple 48 5
1- (3-car boxyphenyl )-5-{[ (3R 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox

12,4 STk a0 B LA R YL PREERYR e oo
4
pyra% 4 ar%g ¥E§§ﬁ§$343 Gxﬂccbrdlhgcﬁékrah g%?lgil—
g&” Qﬁe%&éﬁ%ﬁﬁg(%%’ B4 La- gDt TR 011 -
glﬁE%nZOLC acid

O\

o5
c o H, \_~CH,

\“\

=

Ny

(L2
f;?<é o Fi?
OiHa

HO e}

According to a similar manner to that of Example 44,
the title compound was obtained.

'H-NMR (DMSO-d¢) &: 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),
3.53-3.74 (4H, m), 3.82 (3H, s), 4.03-4.15 (3H, m), 4.32 .
(1H, d, J = 14.3 Hz), 5.99 (1H, s), 6.22 (1H, d, J = 2.5
Hz), 6.46 (1H, dd, J = 2.1, 7.0 Hz), 7.09-7.19 (2H, m),
7.46 (1H, dd, J = 8.7, 2.5 Hz), 7.58-7.69 (3H, m), 7.94 (2H,

d, J = 8.5 Hz), 8.11 (1H, s).

Example 47
1-(2-carboxyphenyl) -5-{ [ (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-yl]lmethyl}-1H-



N

10

15

20

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 (1H, s), 6.19 (1H d, J = 2.5
Hz), 6.46 (1H, dd, J = 2.5, 6.7 Hz), 7.10 (2H m,
7.43-7.65 (4H, m), 7.71-7.78 (1H, nm), 7.94 (1H d, J
= 7.9 Hz), 8.02-8.06 (2H, m). Exanple 49 152

1- (4-carboxyphenyl)-5-{[ (3R, 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 21290di et hyl pr opyl ) - 2- ox
.o_

1,2, 3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] net hyl } - 1H
pyrazol -4-carboxylic acid O CH OOH CI p NNN H3C
C OPYB 30 (- ARERPH g 8614 similar manner to that of
Exanpl e 47, the title conpound was obtained. 1H NWVR

( DMSO- d6) 0. 9% (3H, s), 0.80 (3H s), 2.97- 3.13
(2H, m, ‘ §3H, s), 3.56-3.70 (2H, m, 3.82 (3H,
s), 10 4. H dd, J =3. 9, 9.8 H), 4.23-4.32
(1H, oo, ) = 4.9 Hz), 5.93 (1H, s), 6.20
(1H, sz} A 6.47 (1H, dd, J = 1.8, 7.1.Hz),
7.07-7 2H/ m .\ 7941 (1H,

A 1N aqueous sodium hydroxide solution (3.4 ml) was
added to a solution of 2-(5-{[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl]Jmethyl}-4-
(ethoxycarbonyl)—1H—pyrazol—1—yl)benzoic acid (0.5 qg)
obtained in Example 44 in ethanol (5 ml) and the mixture
was stirred overnight. The reaction solutioﬁ was
neutralized with 1N hydrochloric acid and extracted with
ethyl acetate. This extract was washed with an aqueous
saturated sodium chloride solution, dried over magnesium

sulfate, and then concentrated under reduced pressure.

residue was purified by silica gel column chromatography to

obtain the title compound (0.28 g).

'H-NMR (DMSO-dg¢) &: 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.

(1H, t, J = 5.2 Hz), 5.95 (1lH, s), 6.24 (1H, d, J = 2.5 Hz),

6.69 (1H, dd, J = 1.6, 7.4 Hz), 7.08-7.23 (2H, m), 7.36-



.

d J =25 8.7 H), 7.54-7.64 (3H, m, 7.92 (2H, d,
= 8.7 Hz), 8.06 (1H, s). 15 Exanple 50

{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
ydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4
, 1- benzoxazepln 3-yl]ethyl}- 1FprrazoI 5-carboxylic
acid 153 OCCH3 / O-CI ON HBCOCO ™ OO (1)

[ (3R, 59)-1- (3-acet oxy- 2, 2- di net hyl propyl ) - 7-

chl oro-5- (2, 3-di net hoxyphenyl ) - 2-58xo0- 1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]acetic acid (10 g, 19.2 mmol)
was 5 dissolved in THE (80 m ), and N-nethylnorpholine
(2 2 nmol ) and et hyl chl orocarbonate (2
, 34% HH%IT‘ wér d4atddt @fophi de’ u%@é%BSCéléooW?n - 91
ther?ig ﬁ#ter stirring at the sanme tenperature for 1
hour he®i xture was cool ed to -30C and sodi um
borohydrate (2.18 g, 58.0 10 nmmol) was added thereto.
Further, MeOH (80 m) was added

Example 48

d
J
1-
h

5 1-(3-carboxyphenyl)-5-([ (3R, 5S)~7-chloro-5-(2, 3-

10

dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1H-

pyrazol-4-carboxylic acid

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 (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),
5.96 (1H, s), 6.19 (1H, d, J = 2.5 Hz), 6.46 (1H, dd, J =
2.5, 6.7 Hz), 7.10 (2H, m), 7.43-7.65 (4H, m), 7.71-7.78

(1H, m), 7.94 (1H, 4, J = 7.9 Hz), 8.02-8.06 (2H, m).

Example 49
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15

dropwi se gradually and the m xture was stirred for 1
hour. At the sane tenperature, an aqueous saturated
amoni um chl oride solution was added thereto and the
m xture was extracted with AcOEt (480 m). The
organi c |l ayer was 15 washed with water and an aqueous
saturated sodiumchloride solution, dried over
anhydrous sodium sul fate, and then concentrated under
reduced pressure. The resulting ¥&si due was purified
by silica gel columm chromatography [devel oping

sol vent: hexane-ethyl acetate (2:3)] to obtain 154

(SR a1 a58hOnYi P2 o 15, 1Y) 21 OBl Tsoboy 0 (2

S'p.”ﬁt DERRHERbE ) 3o PR or 1 %gne‘?vipépb?%%mo—
), 2bes 38 Lok iy g e p Fpbid 8‘%&? g,

(3Fpr§onfl4ZQa§bg {ifHadty 4.10 (1H t, 6.2 Hz),
4.55 (1H, ~ d, .8 Hz), 6.28 (1H, s), 664(1H d,

J = 2.2 Hz), oﬁ 93- 7 05 (1H, m, 7.15-7.23 (2H, m,
7.31 (1H, 79%1 (1H, dd, J = 2.2, 8.8 Hz). 10 (2)
Under nittogengiat nosphere, n-tributyl phosphine (0.74

m, 2.96 bl ) d%ndo , Jy- azodi car bonyl di pi peri di ne

(0. 760 .”.onnbl) wer e added to a sol ution of

(3R,58

(3-acet~x - hyIpropyl)-?-chloro-S-(Z,S-

di met hax ph nyo) > 3, 5- t et rahydr o- 2- oxo- 4, 1- benzoxaz

epin 15 hano .0 g, 1.98 nmol) obtained in
Exawple¢ 0- ';) |hyI 1H pyrazol - 5- car boxyl ate (0.25
g, and

According to a similar manner to that of Example 47,
the title compound was obtained.

'H-NMR (DMSO-d¢) &: 0.70 (3H, s), 0.80 (3H, s), 2.97-
3.13 (2H, m), 3.45 (3H, s), 3.56-3.70 (2H, m), 3.82 (3H, s),
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),
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), 7.54-7.64 (3H, m), 7.92 (2H, d, J =

8.7 Hz), 8.06 (1lH, s).

Example 50
1-{2-{(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy—2,Zfdimethyfpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yllethyl}~-1H-pyrazol-5-carboxylic acid



27T
. i
N

10

15

O toluene (20 mM) and the m xture was stirred at room
tenperature for 8 hours. After hexane (10 ml) was
added thereto, the mxture was stirred for 30 m nutes
and then 20 filtered to renove insol ubl e substances.
The filtrate was concentrated under reduced pressure
and the resulting residue was purified by silica ge
col utm chr omat ogr aphy [ devel opi ng sol vent:
hexane- et hyl acetate (70:30-65:35P] to obtain methyl
1-{2-[ (3R, 5S5)-1-(3-acetoxy-2,2 25
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo
155
1, 2,3, 5-tetrabfdica: 4, 1- benzoxazepi n-3-yl ] et hyl } - 1H pyr
azol 5-c3 »ylgag (O 81 g) as colorless
noncr yst al & er froma first eluted fraction

X { 2- [(3R 55)-(I-

and met hyl

(3-aggeto dlnethylpropyl) 7-chl or o- 5- (2 35

di met ho ' Z 2-oxo-1,2,3,5-tetrahydro-4,I|-benzoxaz
epi n- et hy/ V' &L_ zoI 3-car boxyl ate (O 17 g) as
colorle rfr second eluted fraction. First

(3H, shCJ2.02 (3H 0=20 s), 2.30-2.41 (2H, m, 3.50
(1H, d, J'% 14.1 Hz), 60 (3H, s), 3.73 (1H d, J =
11. 4 Hz), 3%7 (1H, 't, J = 6.6 Hz), 3.82 (3H s),
3.84 (1H, d, J = 11.4 Hz), 3.88 (3H, s), 4.55 (1H d,

p
el utedl—ljdgii)/l on O%LH- NMR(CDC13) 6: 0.94 (3H, s) , 1.02

J = 14,1 (M) [ (6541783 ¢ 260t oy y- 25224umphyhgropezlea7—
(1HdJ:24Hz)674(1HdJ: Hz), 6.97
(1Hchd@ro15- J2r—3?15'et801yxpiz§nyl7 HooR02%, %B?H THStrphygro-

(1H, dd, J =24, 84 tz), (ol 35 2L K

1-benzoxazepin-3 yl]acetlc ac1d 10 g, 19.2 mmol))Was
dissolved in THF (80 ml), and N-methylmorpholine (2.2 ml,
23.1 mmol) and ethyl chlorocarbonate (2.54 ml, 23.1 mmol)
were added dropwide under ice-cooling 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 aqueous 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 aqueous saturated sodium 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)] to obtain



0acid (o.

Second eluted fraction 1H NVR (CDC13) 6: 0.94 (3H, s),

1.01 (3H, s), 2.02 (3H, s), 2.30-2.45 (2H, m, 3.50

(1H, d, J.= 14.1 Hz), 3.61 (3H, 20 s), 3.71 (1H, d, J

= 11.1 Hz), 3.78 (1H, t, J = 6.9 Hz), 3.84 (1H d, J =
11.1 Hz), 3.89 (6H, s), 4.28-4.50 (2H, m), 4.51 (1H,

d J=14.1 Hz), 6.24 (1H, s), 6.62 (1H d, J = 2.4

Hz), 6.71 (1H, d, J = 2.4 Hz), 6.95-7.02 (1H, m,

7.18- 7.22 (2H, m, 7.26 (1H, d153 = 8.7 Hz), 7.32

(1H, dd, J =25 2.4, 8.7 Hz), 7.37 (1H, d, J = 2.4 Hz)

156 (3) A mxture of nethyl

1-{2-] (3R 59)-1-(3-acetoxy 2,

2 b WA T RS R B R LR TSRBR TS =57 - -
X0- . .
1, 2, SEVERGAV D! 2 12 bernz oRaE AR NS IS Ay LT R THEBAPeP LN
azol s_5~carhoxyl ate, (0. 7 et btained in
Exan%l%hgaglog ?%)g g) 1% fgfg’éﬁglé%%%%%f roxi de

solut) onylfh Mpcidfds. edhanols{14)M } yas skl 1{Ld Alos (3n,
roomtenperature tor hours. hi's m xture was

saci di)fi ed owi-bh3dNihwydmochlsosic (agi di, (& @ 1813 and, 3.63 (3H,
ethyl acetate (150 m) was added. The organic | ayer

was svgsizedowst B3 a7 quequs .sat It ed soei goechipy i4ess (1H,
10 solution, dried over nagnesium sul fate, and then

concbntdr &t éd. 8nder, redfcddHpr essus 64 THE, rdsullt+ iy 2 Hz),

crystal was recrystallized with ethyl acetate-hexane

to dbt%r.-95 (1H, m), 7.15-7.23 (2H, m), 7.31 (1H, s), 7.31

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

oxy- 13,29y mét fiyd profyl8) H2)oxo- 1, 2, 3, 5-tet rahydro-4, 1

15 benzoxazepi n-3-yl]ethyl }-1 H pyrazol - 5-carboxylic . .
ég) §§d%& QU&F) ko &4 n-tributylphosphine

(0.74 ml, 2.96 mmol) and 1,1’-azodicarbonyldipiperidine
(0.75 g, 2.96 mmol) were added to a solution of (3R,5S)-1-
(3-acetoxyl-2,2-dimethylpropyl)-7-chloro-5-(2, 3-

dimethoxyphenyl)-1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-

15 3-ethanol (1.0 g, 1.98 mmol) obtained in Example 50-(1),

methyl 1lH-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 insoluble substances. The filtrate was

25

concentrated under reduced pressure and the resulting
residue was purified by silica gel column chromatography
[developing solvent: hexane-ethyl acetate (70:30-65:35)] to
obtain methyl 1-{2-[(3R,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)~7-chloro~5-(2, 3-dimethoxyphenyl) ~2-oxo-



1H NMR (CDC13) 5: 0.63 (3H, s), 1.04 (3H, s), 2.28-

2.50 (2H, m, 3.16 (1H, d, J = 12.3 Hz), 3.35 (1H, d,
J = 14.4 Hz), 3.60 (3H, s), 3.62 (1H, d, J = 12.3
Hz), 3.79 (1H, 20 t, J 6.6 FE) 3.88 (3H, s), 4.43
(1H, d, J = 14.4 Hz), 4 59-4.81 (2H, m, 6.12 (1H

s), 6.58 (1H, d, J = 2.1 FE) 6.84 (1H, d, J = 2.1
Hz), 6.97 (1H, dd J =15 7.8 Hz), 7.20 (1H t, J =
7.8 Hz), 7.21-7.29 (2H, m, 7 325¢61H, dd, J = 2.1

8.7 Hz), 7.40 (1H, d J =21 Hz). 25 157 Exanple 51
1-{2- [(3R 5S) - 7- chl or 0- 5- (2, 3- di net hoxyphenyl ) - 1- ( 3-
hydr ox

2. di e Sp-rt&MPiliéz%-x%-lr,bzPSPBa%%&%ra??y"érrléeﬂhil““*‘pyra“’l'
b i n-3-vl | }-14p | -3-carb d
O(_—:\&_él(az I N l/até ]éﬁt@/@ N %_Z%sscnca%{crg)s( &naempowder

. R t
XS of JTBCOVL Jed 2-LLIR59) o (081 9402 Pin o) 0

di met pr opyl) - oro- xyph n

3 2,
1 2, é SaCteettorxghydr odhmelth’éLﬁzrgggzepz nCh oflo] gt hyﬁ 1H pyr
SaZO|dlé%ﬂﬁyk995¥h§1?—iibngIQQ 9, éﬁiégpgﬁydggtalfEﬁLdﬂ$xazepln—

Exanpl e
3- yl]ethyl} lH-pyrazol-3-carboxylate (0.17 g) as colorless

powder from a second eluted fraction.
First eluted fraction

'H-NMR (CDCl;3) &: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H,

10 s), 2.30-2.41 (2H, m), 3.50 (1H, d, J = 14.1 Hz), 3.60 (3H,

s), 3.73 (1H, d, § = 11.4 Hz), 3.77 (1H, t, J = 6.6 Hz),
3.82 (3H, s), 3.84 (1H, d, J = 11.4 Hz), 3.88 (3H, s), 4.55

(1H, d, J 14.1 Hz), 4.65-4.75 (2H, m), 6.24 (1lH, s), 6.60

(1H, d, J = 2.4 Hz), 6.74 (1H, d, J = 2.1 Hz), 6.97 (1H, 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 (CDCl3) &: 0.94 (3H, s), 1.01 (3H, s), 2.02 (3H,

s), 2.30-2.45 (2H, m), 3.50 (1H, d, J = 14.1 Hz), 3.61 (3H,

20 s), 3.71 (1H, d, J = 11.1 Hz), 3.78 (1lH, t, J = 6.9 Hz),

25

3.84 (1H, d, J 11.1 Hz), 3.89 (6H, s), 4.28-4.50 (2H, m),

4.51 (1H, d, J = 14.1 Hz), 6.24 (1H, s), 6.62 (1H, d, J =
2.4 Hz), 6.71 (1H, d, J = 2.4 Hz), 6.95-7.02 (1H, m), 7.18-
7.22 (2H, m), 7.26 (1H, d, J = 8.7 Hz), 7.32 (1H, dd, J =

2.4, 8.7 Hz), 7.37 (1H, d, J

2.4 Hz)



10 (2),. a 1N aqueous sodi um hydroxide solution (1.0
m) and ethanol (5 m) was stirred at room
tenperature for 3 hours. ('1 Further, a 1N aqueous
sodi um hydroxi de solution (1.5 m) ~/ was added and
the m xture was stirred for 3 hours. This m xture was
acidified wwth 1IN hydrochloric acid (2.8 mM) 15 and
ethyl acetate*(80 nm) was then added. The organic

| ayer was washed with an aqueousl¥at urated sodi um
chloride solution, dried over magnesi um sul fate, and
then concentrated under reduced pressure. The

resul ting

st al [ d th thl
acet at e- h%yaﬁémgétﬂﬁ?d?%ecn%ﬁha |§e gﬂ 5%) %173 -acetoxy-
{2_[%2§L5%?egﬁyﬁ r8bY1) Ak Aioroﬂgthgxy$g1 Xypgenyfﬁ -2-0x0-

oxy

2- d'ﬂEéhylﬁuE%Q¥5F¥§f lﬁ)fLB%h§b§aEg%{égggyﬁbg%h%l} 1H- %yrazol—

benzoxazepi n- 3-y }-1H pyrazo I C aci

(0. 13-caqab<ﬁ<s,1ateok@r+@s;s qr ¥t fho1 %ﬂ\!\ﬁn(eQDQASPEXa?n Le. 50-
0.63 (3H, s), 1.05 (3H, s), 2.30- .50 (2H, m,

5(1H, (&), & ENllq&e$E§,sdﬁ£ﬂ& titrodidd soluléoﬂ k) o ﬁﬁ 6and

(1H, d, J =11.1 Hz), 3.61 (3H, s), 3.82 (1H, t, =
6.6 éﬁﬁandi 904 (BH, ws 4Ai3Red. 50 {3k Uﬁmpeﬁaiﬁrélfﬁr 3 hours.
s), 6.61 (1H, s), 6.75-6.87 (1H, m, 7.15-7.50 (5H,
n. ﬂnmema beeB5Pas acidified with 1N hydrochloric acid (5.0
(2E) - 3- (I-{2 L(BR 5S) - 7-chl or o- 5- (2, 3-di net hoxyphenyl -
| - (3ul) and ethyl acetate (150 ml) was added. The organic
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
,1- o%aie\mﬂ?ﬁ%ﬂv YISt AP PAERWY reptdirated| Sediyn jchloride

acid
10 é?{%lon, dried over magnesium sulfate, and then

15

20

25

concentrated under reduced pressure. The resulting crystal
was recrystallized with ethyl acetate-hexane to obtain 1-
{2—[(3R,SS)—7;chloro—5—(2,3—dimethoxyphenyl)—1—(3—hydroxy—
2,2—dimethylpropyl)—2—oxo—l,2,3,5—tetrahydro;4,1—
benzoxazepin-3-yl]ethyl}-1H-pyrazol-5-carboxylic acid (0.63
g) as a colorless crystal.

'H-NMR (CDCl3) &: 0.63 (3H, s), 1.04 (3H, s), 2.28-
2.50 (2, m), 3.16 (1H, d, J = 12.3 Hz), 3.35 (1H, d, J =
14.4 Hz), 3.60 (3H, s), 3.62 (1H, d, J = 12.3 Hz), 3.79 (1H,
t, J = 6.6 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 (1H, d, J = 2.1 Hz),

6.84 (1H, d, J 2.1 Hz), 6.97 (lH, dd, J = 1.5, 7.8 Hz),

7.20 (1H, t, J 7.8 Hz), 7.21-7.29 (2H, m), 7.32 (1H, dd,

J=2.1, 8.7 Hz), 7.40 (1H, d, J = 2.1 Hz).



10

15

20

o G O0.,,... \.-NN N H3CO H3COHO O 15
According to a simlar manner to that of Exanple 19,
the title conmpound was obtai ned. 1H NVR (CDC13) 5:
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), 159
3.36 (1H, d, J =14.2 Hz), 3.64 (1H, d, J = 11.8 Hz),
3.65 (3H, s) , 3.85 (1H, t, J 256.2 Hz) , 3.90 (3H,
s) , 4.21-4.40 (2H, m , 4.44 (1H, d, J = 14.2 Hz) ,
6 15 (1H, s) , 6.32 (1H, d, J =16. 0 Hz) , 6.41 (1H

L J = 2. , 6.60 (1H, d, J =5 1.8 Hz), 6.95-7.10
(1HE>fﬁmP173 fé730(2H n, 7.26-7.41 (3H n), 7.64
(1H,

L thesh Gry SeP T Rt B G, SinsraryRerpriL 1y
1

hydr%%?rgfyzz o d%TFﬁ?ﬁ%grOPYlﬁ R R A R & @%ﬁ A1
1 b&é}%&éééﬁm B ety }Llﬂ;%yfaéﬂﬁ-@-@ézg@&wﬁa'alch

aCI

Q
Ci \L_ /t]\Té

mC

A mixture of methyl 1-{2-[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)—7—chloro—5—(2,3—dimethoxyphenyl)—2—oxo—
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]ethyl}-1H-pyrazol-
3-carboxylate (0.17 g, 0.28 mmol) obtained in Example 50-
(2), a 1N aqueous sodium hydroxide solution (1.0 ml) and
ethanol (5 ml) was stirred at room temperature for 3 hours.
Further, a 1IN aqueous 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)
and ethyl acetate’ (80 ml) was then added. The organic
layer was washed with an aqueous 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-

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



10

15

/ICH3 OdC O\,-/--N ,+ NHBC O FN 0 HO CH
According to a simlar manner to that of Exanple 50,
the title conmpound was obtai ned. 15 1H NVR (CDC13) 8:
0.63 (3H, s), 1.04 (3H, s), 2.29- 2.40 (2H, m, 3.15
(1H, d, = 12.0 Hz), 3.36 (1H, d, J = 14.1 Hz), 3.60
(1H, d, = 12.0 Hz), 3.61 (3H, s), 3.85 (1H, t, J =
7.5 Hz), 3.89 (3H, s), 4.44 (1H, d, J = 14.1 Hz),
6.14 (1H, s), 6.61 (1H, d, J = 258 Hz), 6.98-7.02 (1H
nm, 160 7.13-7.26 (2H, n), 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 R S oe@ sty
hydﬁgezo§a§ giﬂeﬁgﬁwﬁt ox%z%l 53 253% %etrPh drld (0.12

r
nzoxazepi n Y Vol -

aci Clg Oas GFeo1drie R glrygtal.

'H-NMR (CDCl;3) &: 0.63 (3H, s), 1.05 (3H, s), 2.30-

[y

2.50 (2H, m), 3.15 (1H, d, J§ = 11.1 Hz), 3.36 (1H, d, 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), 6.61 (lH, s), 6.75-6.87 (1H, m), 7.15-7.50 (5H, m).

Example 52

(2E) -3-(1-{2-[ (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-yl)ethyl]-1H-pyrazol-5-yl}acrylic acid

O\CHa

(o™

(0]

cl 0
SOV,

N —
HC 0
H,C N\

OH
(o)

OH
According to a similar manner to that of Example 19,
the title compound was obtained.
'H-NMR (CDC13) &: 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),



s
J
S’

N Ny O H3C O HO OH According to a simlar manner
to that of Exanple 50, 10 the title conpound was
obt ai ned. 1H NWR (CDC13) 5: 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 = ~.1 14.4 Hz), 3.61 (1H, d, J = 11.4

Hz), 3.61 (3H, s), 3.75 (1H t, J = 6.9 Hz), 3.89 (3H
s), 4.30-4.61 (2H, ), 4.44 (1H, 15 d, J = 14.4 Hz),

6.05-6.10 (1H, nm), 6.13 (1H s),15%.60 (1H d, J = 2.1
Hz), 6.81-6.90 (1H m), 6.94-7.03 (2H m, 7.15- 7.30

(3H, m), 7.32 (1H, dd, J = 2.1, 8.7 Hz). Exanple 55 20
0]

J
é?b{xé L8R A0 W SO 23l B0 P 1 1 (EY 5 6

<L b AR LA R g&%ﬁf%?%ﬁydrég'w%ceh?& 1.40
aci d,9, At Q% 119 $ 9 NNy N, BBGs (am, sy, 6.32 (1H,

d, J =16.0 Hz), 6.41 (1H, d, J = 2.2 Hz), 6.60 (l1H, d, J =

5 1.8 Hz), 6.95-7.10 (1H, m), 7.16-7.30 (2H, m), 7.26-7.41

10

15

(3H, m), 7.64 (1H, d, J = 16.0 Hz).

Example 53
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-yl]ethyl}-1H-imidazol-5-carboxylic acid

O\CHE

,CH,
0

C
ﬂZ e
HC =
ﬂC
HO

According to a similar manner to that of Example 50,
the title compound was obtained.

'H-NMR (CDC1l3;) 8: 0.63 (3H, s), 1.04 (3H, s), 2.29-
2.40 (2H, m), 3.15 (1H, d, J = 12.0 Hz), 3.36 (1H, d, J =
14.1 Hz), 3.60 (1H, d, J = 12.0 Hz), 3.61 (3H, s), 3.85 (1H,
t, J =7.5Hz), 3.89 (3H, s), 4.44 (1H, d, J = 14.1 Hz),

6.14 (1H, s), 6.61 (1H, d, J = 2.1 Hz), 6.98-7.02 (1H, m),



g

15 d, J

F3C OH (1) Pivaloyl chloride (2.8 mM) was added to a
solution 5 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 triethyl am ne
(3.2 mM) in THE (100 mM) at OC and the m xture was
stirred at OC for 30 m nutes. To the reaction
solution at 0OC, ethyl 10 3-hydrad&ono- 3- oxopr opi onat e
(3.5 g) was added and triethylamne (3.2 nl) was then
added dropwi se. The mxture was stirred at room

tenp for 2 hour nd the reactiqn solution was
i | U ol g aeHy | mhoet e (S fir)S T el ol o
mash d hydr.nc or|c a |d queous

pot aSSI umlhygr og%nysuf él]]t e sOI i ron %‘

saturated sodi um hydrogen carbonate solutlon and an
aqueous saturated sodium chloride solution, dried
overpiBghesisym sul fate, and then concentrated under
reduced pressure. The residue was purified by silica
sgel cof unm 3hb et 0 Ry 5t-qQ 228 @£ﬁéﬂﬂbx@bh¥hyl)— (3-
3-(2-{[(3R 5S)-1-(3-acetoxy-2,2 16

di metygdgxyepy k) d imedH yapaopy( 2 - 3- @&dnmeo&yphe@yfahﬁﬂnm*@,1—

1, 2, Brizoxetephy€d o, et-hiydnzoRagepr al--2-yhajrhoey yi ¢ edrdaz
i no)- 3-oxopropionate (2.5 g) as a colorless oil

1H NMVR (CDC13$~&y, 0.94 (3H, s), 1.00 (3H, s), 1.25
(3H, 5t = ®y2 Hz), 2.02 (3H, s), 2.70-2.77 (1H
m, 2.92- 0 oKTlI m, 3.39 (2H, s), 3.53 (1H, d, J =

14.2 r&)
Cl

60 (3H

w
HC
HO
According to a similar manner to that of Example 50,
10 the title compound was obtained.

'H-NMR (CDCl;) &: 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, d, J = 11.4 Hz), 3.61 (3H, s), 3.75 (1H,

P
qQ
i

6.9 Hz), 3.89 (3H, s), 4.30-4.61 (2H, m), 4.44 (1H,

14.4 Hz), 6.05-6.10 (1H, m), 6.13 (1lH, s), 6.60 (1H,

d, § =2.1 Hz), 6.81-6.90 (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,5S)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-(3-hydroxy-



s), 3.69-3.87 (2H, m, 3.88 (3H, s), 4.19 (2H, q, J =
7.2 Hz), 4.22-4.39 (1H, m, 4.54 (1H d, J = 14.4
Hz), 6.25 (1H, s), 6.63 (1H d, J = 1.8 Hz),
6.96-6.99 (1H, s), 7.15-7.24 10 (2H, m,

7.28-7.35(2H, m. (2) Phosphorus oxychloride (0.8 m)
was added to a solution of ethyl

3-(2-{[ (3R, 5S)-1-(3-acet oxy-2, 2-

dlnethylpropyl) 7-chl or 0- 5- ( 2, 3-1dilret hoxyphenyl ) - 2- oxo

1,2 3, 5-tetrahydro-4,1|-benzoxazepi n- 3- yI]acetyI}hydraz

: . q

55 (47 T BT PROeRT ] e ﬁ%%?x%% S rar uked
OVGVE%&HH aig §n- Eegf $é¥h§i9' go ¥§%dlé%%%eatrg}eé£tlc acid

under duce pressure, “pouré an ‘aqueo
potaSS|un1 y banat e solution, and extracted with

et hyl acet Thiss extract was washed with 20 an
agqueous s at e@tsodi um chl oride solution, dried over
magnesi um sl fate, and then concentrated under reduced
pr esShuex Fhelr S|due wgs purified by silica ge

ro og o obtaln et hyl

2 2- dlthh pr@pyl 7 chloro 5- (2, 3-di met hoxyphenyl)

25

1,2,3,5’-C t rahydr o- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] net hyl }

163 1, 3, 4-%xadi azol - 2 yl)acetate (1.2 g) as a yellow

oil. 1H NI\/R E}CDClS%l 95 (3H, s), 1.02 (SSH, s), _
1.26 (3R!1¢FivELo §hﬂ12)fld9 05§ 3H) ¥ps 3 @%@%? solution

5(3H §n%i ?%g}Bé —1(3r c&%gﬁgggdﬁzy$@tgygLF& P % chloro-5-

10

15

20

; oSkl {Qfﬁre@ 9-4ko 81 8 Bl Fbrgfl 5.2

benzoxazepin-3- yl]acetlc acid (10 g) and triethylamine (3.2
ml) in THF (100 ml) at 0°C and the mixture was stirred at
0°C for 30 minutes. To the reaction solution at 0°C, ethyl
3-hydrazino-3-oxopropionate (3.5 g) was added and
triethylamine (3.2 ml) was then added dropwise. The
mixture was stirred at room temperature for 2 hours and the
reaction solution was diluted with ethyl acetate (50 ml).
This extract was washed with 0.1N hydrochloric acid, a 5%
aqueous potassium-hydrogen sulfate solution, an aqueous
saturated sodium 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 column chromatography to

obtain ethyl 3-(2-{[(3R,5S)-1-(3-acetoxy-2,2-



7.34(2H, m. (3) A mxture of ethyl 5- ( 2

{[(3R, 5S)-1-(3-acet oxy-

, 2-di met hyl propyl)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -
10
1, 2, 3, 5-tetrahydro- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] net hyl }
1, 3, 4- oxadi azol - 2-yl )acetate (1.1 g) obtained in
Exanpl e 55-(2), a 1N aqueous sodi um hydroxi de
solution (9.35 mM) and nethanolleg20 m ) was stirred
at roomtenperature for 30 mnutes. This m xture was
di | uted with water (50 ml), 15 aci dified, and

ext racted with chloroform (50 m) twice. This extract

%téa”ﬁrf’ﬁyéh Lfdeersat tr f%]d"est&&xmeembr% Hhxo-
I d d | fat
igng{en e Aty S oanGens skat i o M ast RED ngtrazine) -
?ur' 1S Ropibhhed BPls 49! UiMa AT ae!ﬂy to obtain
{[(SR > h IZM% Ipr oﬁyl§2 63 Sﬂl %hogyph? %! (3 hy% 25

y- 2, 2-di net -'0xo- d’ro

sbenztpxarz%pwnzsnyu netddy|kul, 3) A-oxadiazel xznylaﬁceztlgz 3.00
acid (0.19 g) as a vvhlte crystal 1H NMR ( DVSO- d6)

0. 63(1(t83Hm)S) 3. 99 92 H,3E) ,SB.58. 1B, 25 3. 16(2H: m)), 3.60 (3H,
3.38-3.44 (2H, m), 3.56 (3H, s), 3.61-3.79 (2H 164

m ,s)3. 85603B,8%8)(2H,4m)24348850(3BH,s)n) 4,.16. L2H( kH, By 7.2

, 6.55 (1H, s), 6.92-6.95 (1H, m), 7.12-7.17 (2H, m,

7. 3HZ) . 3%( 2B 4 M9 (E)klanpl e %654 (1H, d, J = 14.4 Hz), 6.25 (1H,

5- 3R, 5S)-7-chl oro- 23d|msthox henyl 1-( 3- hyd
$0X{f!(' 63)(1H d, J = ( Hz), 6.96- y|89 (%/H) s),( 7. 1% 7.24

102 2- d| rre%hyl;}arogoyl )35223xom)1 2,3, 5- tetrahydro 4, 1-
{(2) Phosphorus oxychloride (0.8 ml) was added to a

solution of ethyl 3-(2-{[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]acefyl}hydrazino)—

15 3-oxopropionate (3.7 g) obtained in Example 55-(1) in DMF
(50 ml) and the mixture was refluxed overnight. The
reaction solution was concentrated under reduced pressure,
poured into an agqueous potassium carbonate solution, and
extracted with ethyl acetate. This extract was washed with

20 - 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 ethyl 5-(2-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)<7-chloro-5- (2, 3-dimethoxyphenyl) -

25 1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-yllmethyl}-



N

L \/v

benzoxazepi n-3-yl ] nmethyl } -1, 3, 4-t hi adi azol -2-yl )acetic
acid (T) ((cH3 OCH3 dC 0/ N OH NN OO H3C OH

(1) A solution of ethyl 3-(2-{[(3R 5S)-1-(3-acetoxy-
10 2,

2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-0
xo 1,2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ] acetyl } hydrazi no)) - 3- oxopropi onate (1.0 g )
obtained in Exanple 55-(1) andlleédwesson's reagent
(0.96 g) in THE (50 m) was stirred at 80C for 1

hour . The reaction solution 15 was poured into water,
followed by extraction with ethyl acetate. This

ext ract’ aﬁé§ﬁ%b‘%m%4?%ﬁ?téﬁﬁeébszéﬁtﬁFa?eMel%?%hQHﬁ

chloridg_ sol uti ed_over magnesiumsulfate, and

t hen con@eH??a“&&”ﬂﬁdér Qethuckti predssdr 82 T Yei dugb (3H,

g’gfatg{gg'ee@ ﬁxiswo%a @8 g9l ugm chy omat ography £q, 3y

2- (55 ﬂlg3365§)81 &ﬁ{a%ﬁtoﬁygﬁ)@Bﬁ'@gthﬁlgﬁoPﬁh):5, 4,17 (28,

chl or o- 2, 3- di et hoxyphen 5-tetrahydro-2-o
50- = 6.9 Hz), 4.46-4.57 (2H, m) 6.61 (1H,

enzoxazepln 3-yl | methyl }-1' 3,'4- Chiadi azol 2 2- yl)ac
et atce, (G 8.g)HAs %.whi-beoanprphans orystalis (2H, m), 7.33-
7.34(2H, m).
(3) A mixture of ethyl 5-(2-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -

10 1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-yl]lmethyl}-
1,3,4-oxadiazol-2-yl)acetate (1.1 g) obtained in Example
55-(2), a 1IN aqueous sodium hydroxide solution (9.35 ml)
and methanol (20 ml) was stirred at room temperature for 30
minutes. This mixture was diluted with water (50 ml),

15 acidified, -and extracted with chloroform (50 ml) twice.
This extract was washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, énd then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain (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-2-yl)acetic acid
(0.19 g) as a white crystal.

'H-NMR (DMSO-d¢) &: 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,



5 1H NWR (CDC13) 5: 0.95 (3H, s) , 1.02 (3H, s) , 1.30
(3H, t, J =7.0 Hz), 2.03 (3H, s), 3.51-3.58 (1H, m,
3.62 (3H, s), 3.66-3.87 (4H m, 3.89 (3H s),
4,11-4.16 (2H, m, 4.24 (2H, g, J = 7.0 Hz), 4.35
(1H, t, J = 6.4 Hz), 4.55 (1H, d, J = 14.3 Hz), 6.32
(1H, s), 6.61 (1H, d, J = 1.9 10 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-{[(3R45S)-1-(3-acetoxy- 2,
2-di met hyl propyl ) -7-chl oro-5- (2, 3-di met hoxyphenyl ) -

1, 2, 3,5-tetrahydro-2-o0xo-4, 1- benzoxazepi n- 3-yl ] net hyl }
15 1, 3,4-thiadia.zol-2-yl)acetate (0.9 g) obtained

Eearibl e 58 (P} & AN A0 SauBhed Sdalim S s s,
hydr oxi ol.utio (8.0 and nal. (20,

sti rsre'ddegtg%r Sotr“)nb ?%I?fper?)at umr')elzf gflgggr]nﬁnﬂ‘t)és%%‘mas'%m m) .
m xture was diluted with water (50 m), acidified,

and extracted with chloroform (50 20 mM) twice. This

ext ragdmaonas syashed wi th an aqueous saturated sodi um
chloride solution, dried over magnesium sulfate, and

5t hen(£onQeRt 68§ e7-¢HIdHo-5eq U ¢ edd MRS Ty Bhed PE) - T-6S3-BYRroxy-

10

15

was purified by silica gel columm chromatography to

obt & ,2-2imebhy{pfody@AR-258ko~1; 2 [ B-Indtaxyyd 2024 ,25

di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl .)-1, 2,

3, 5 igoxazepin-3~-yllmethyl}-1,3,4-thiadiazol-2-yl)acetic acid
t et rahydr o- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] net hyl ) -1, 3, 4-

t hi adi azol - Oacetic acid (0.19 g) as a white

crystal. ' R (dﬁBC>d6) S: 0.76 (3H, s), 0.84 (3H

s), 3.06- 2HH,m , 3.35-3.49 (2H, m, 3.52 (3H

s), 3.66-3.7f ©

OH

(1) A solution of ethyl 3-(2-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloxo-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5—tetrahydro—4,1—benzoxazepin—3—
yllacetyllhydrazino))-3-oxopropionate (1.0 g ) obtained in
Example 55-(1) and Lawesson’s reagent (0.96 g) in THF (50
ml) was stirred at 80°C for 1 hour. The reaction solution
was poured into water, followed by extraction with ethyl
acetate. This extract was washed with an aqueous saturated
sodium chloride solution, dried over magnesium sulfate, and
then concentréted under reduced pressure. The residue was

purified by silica gel column chromatography to obtain



N

|

(3.2

Yor 2 ho

5 (1H, m, 3.78 (2H, s), 3.84 (3H, s), 4.26-4.35 (2H,
m, 6.14 (1H, s), 6.38 (1H, d, J = 2.3 Hz), 7.06-7.22
(3H, m), 7.51-7.55 (1H, m), 7.71(1H d, J = 9.0 Hz).

3-(5- ([(SR, 5S) - 7-chl or o- 5- (2, 3-di net hoxyphenyl ) - 1- ( 3-

hydr oxyl - 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et r ahydr o-

4, 1-

benzoxazepi n- 3-yl ] et hyl }- 1, 3, 4- tilisadi azol - 2-yl ) propi o

nic acid G CH3 OCN NNN>ttCOOMH HCOH 15

(1) Pivaloyl chloride (2.8 m) was added to a sol ution

of

2- [ (8Rh5B)2-15(-3t htH,PEY 2~ 23di3qet¢m-p? Goyiperhyhpoppyb) -7-
- (2, 3-di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benz@i@ézéprh 824 w@mh@xa@hgnﬂb—?glﬁ:aiw@—ttﬁwéﬁhyfiaﬁf%@oxo-
% in THE (100 m ) at OC and the m xtur

stirfed- FnQ@X@{?HJdT‘%O’lrWﬁEPE%} 1o thé mesdarah-2-vl) acetate
sol ut| on at 0C, ethyl 167 4-hydrazi na- 4- oxobut anoat e
(3.7 §y8wak ‘?al%ld%d"é}ﬁti3 af“PF@FﬂS’/ a?]WFeta(S 2 m) was then

added drppwi se. After _stirri roomterrp rature
gy S DA RCOM ol B Wi e RREUIETD

et hyl acet ( T 5d||tds ut L gn S
vvashgd ‘g\n a.} f%qhygr'gghlt?%%c améjf?el %la (59 V\? 3.62 (3H,
s), 3.66-3.87 (4H, m), 3.89 (3H, s), 4.11-4.16 (2H, m),

4.24 (2H, q, J = 7.0 Hz), 4.35 (1H, t, J = 6.4 Hz), 4.55

(1H, d, J = 14.3 Hz), 6.32 (1H, s), 6.61 (1H, d, J = 1.9

10 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,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -

1,2,3,5-tetrahydro-2-oxo0-4, 1-benzoxazepin-3-yllmethyl}-

15 1,3,4-thiadiazol-2-yl)acetate (0.9 g) obtained in Example

56-(1), a 1N aqueous saturated sodium hydroxide 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

25

saturated sodium chloride solutioh, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to
obtain . - 2-(5-{[(3R,5S8)-1-(3-hydroxy-2,2-

dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl)-1,2,3,5~



5% aqueous pot assi um hydrogen sul fate solution, an
aqueous saturated sodi um hydrogen carbonate sol ution
and an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated
under reduced pressure. The 10 residue was purified by
silica gel colum chromatography to obtain ethyl
4(2-{[ (3R, 5S)-1-(3-acetoxy-2, 2-
di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- ditfet hoxyphenyl )-1, 2, 3
5-

ietrahydro 2- 0X0- 4, 1 benzoxazepin 3-yl ]acetyl } hydrazin

0) - 4- oxobutanoate as a colorless oil. 15
2l R epEe sy Brot o %%ﬁlnzg}aZiPeB-%wlf%ﬂtth}zé 3, 4-
(3H

ﬁz*)ladlzzeé 3 %) WW(%Higgz?b ¥y f‘(f&‘ Crgsgal
(1,H 3d'89 (%}-‘JMA'RS)(D@ngG) (62'H,0'§, ﬁh, 75’&63%;’8482(3% %) gg3-06-
(1H 4 ‘&554 1(1)1,"' _.gvsl_-é).wz%%&f?bo ‘(Sﬁl (2321),(%"', $)66-3.71

6.64°( H

. 16- }HZS F? x zir 3%) 366 £2H 3/ . 8. Ul oLl 35D 8, m),
8.31 ution o %

4- (26{hﬁ3R1153) )1 (633%0Qt19><yd J = 2.3 Hz), 7.06-7.22 (3H, m),
2, 2- dlnethylpropyl) 7-chl or o- 5- (2,3 dlnethoxyphenyl)

25 17258, 2:48t (BhYa)0- 2- 9X01d, | penzoxagepn-3 168

yl Jacetyl } hydrazi no) - 4- oxobut anoate (1.0 g) obtai ned
in Exanple 57-(1) and Lawesson's reagent (0.92 g) in
THE (50 m) was stirred at 80C for 1 hour. The
reacExampbkalati on was poured into water and then
extracted with ethyl acetate. 5 This extract was

10washad (v t h(3R) SSqu@eublsadti-at2d shdietoxyphenyl) -1- (3~

15

20-

hydroxyl-2,2-dimethylpropyl)-2-oxo0-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]lmethyl}-1,3,4~thiadiazol-2-yl)propionic
0]
Lo
o
? S
CL 0~
N N—
HC 0] OH
H,C

OH

acid

(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-oxo0-1,2,3,5-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

0°C for 30 minutes. to the reaction solution at 0°C, ethyl



chl oride solution, dried over magnesi um sul fate, and
then concentrated under reduced pressure. The residue
was purified by silica gel colum chronatography to
obtain ethyl

3-(5-{[ (3R 5S)-1-(3-acetoxy-2, 2-di net hyl propyl)-7 10
chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
o- 4, 1-benzoxazepi n-3-yl]nethyl}-1, 3, 4-thiadiazol -
yl)propionate (0.7 g) as white powster. 1H NVR ( CDC13)
S: 0.95 (3H, s), 1.02 (3H, s), 1.29 (3H, t, J =7.2
Hz), 2.03 (3H, s), 2.85 (2H, t, J = 7.4 Hz), 15 3.37
(3H, t, J =7.4 Hz), 3.48-3.55 (2H, m, 3.62 (3H, s),
3. 65- B8R a2z norf oot {rI8Hites) (3.4, 85 ¢a#, added and7, 2
Hz), 4.35 (1H, t, J =6.4 Hz), 4.54 (1H d, J = 14.3
Hz), ©ci@thylaming) (362 gul) Mas dhen addeg qlgc,pw1se After

16.98-7.01 (1H ), 7.13- 7.23 (2H m, 7.28-7.35(2H

ours, the reaction

EiIFNA AEXEOPR BAMRATRfUre for

3 5- 3R 5S)-1-(3- t
( oé‘%?é&tﬁfppgvéﬁyéil‘?g%]?‘ﬁr%’ ethylaagetatfoldhiddyl ) This

i 2 ?léutt@fﬂr SRyHFen e arhes, ghith- 3 W dasantorig goids a
- tﬂﬁﬁdggégkﬁi)go% %%ﬁ%ﬁ&?%ﬁg%%n7sgif0bta&ﬂ?glon, an aqueous

sodirum hydroXi

SoluldQ0,6Bed Bhdi @ thyan JRINBA%bohZ0e W1 NARBNSLRE' 8 aquecus

rGom t enperature f m nu I's mxture

was %'k %Sge&ﬂg %ﬁég?HQQngigoluggbg'fdf%%d %er magnesium

extracted wth orm (50 m) tw ce Thi s extract

was washgdeW §hy ath AU nERhYEAL @gdépdeéaace@hb%gg@re The
solution, dried over nmagnesium sul fate, and then

1@OnC%@%&ahde&QQQhuﬁﬁﬂkp%q B&Q§§Hr§elIﬁﬂlﬁ@ﬁbﬂ%@m&@§graphy to

obtain ethyl 4 (2-{[ (3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -1, 2, 3, 5~
tetrahydro-2-oxo-4, 1-benzoxazepin-3-yllacetyl}thydrazino)-4-

oxobutanoate (3.6 g) as a colorless oil.

15 'H-NMR (CDC13) &: 0.95 (3H, s), 1.00 (3H, s), 1.25 (3H,

t, J=17.2 Hz), 2.03 (3H, s), 2.54 (3H, t, J = 6.4 Hz),
2.66-2.75 (3H, m), 2.89-2.97 (1H, m), 3.54 (1H, d, J = 14.3
. Hz), 3.61 (3H, s), 3.69-3.88 (2H, m), 3.89 (3H, s), 4.15

(2H, q, J = 7.2 Hz), 4.33-4.38 (1H, m), 4.54 (1H, d, J =

20 13.9 Hz), 6.26 (1H, s), 6.64 (1H, d, J = 1.9 Hz), 6.97-7.00

25

(1H, s), 7.16-7.23 (2H, m), 7.32-7.36(2H, m), 8.11 (1H,
brd), 8.31 (1H, bxrd).

(2) A solution of ethyl 4—(2-{[(3R,5$)—1—(3—acetoxy—
2,2-dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl) -

1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-



PR

purified by silica gel colum chromatography to obtain

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

hydr oxyl - 2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et r ahydr o-
4, 1-

benzoxazepi n-3-yl ] methyl } -1, 3, 4-t hi adi azol - 2-yl ) propi o
nic 10 acid (0.19 g) as a white crystal. 1H NWR
(DMSO-d6) S: 0.78 (3H, s), 0.88 (3H, s), 2.75 (3H, t,

7.0 Hz), 3.08-3.20 (2H, m) 3686 (3H, t, J = 7.0
3.49-3.52 (1H, nm), 3.53 (3H, s), 3.67-3.81 (1H,
3.85 (3H, s), 4.27-4.37 (2H m 4. 58 (1H brs)

6. 16
(11 ace;t@ﬁ)ydﬁewc%w-rﬁxob?tgaoitlm ek of Pidipes 1n

(3 {Fkgﬁ? U('({'é %fé%t%awfsfoﬁ a.%%%%%ﬂ%gﬁgpgﬁ)g)?_:gm% (50

(2 3t n“{é_’ﬁosfﬁﬁ BAYRY -2 6x6%1, L "5t eT PRy ARG SoLution

benZ@%@%ﬁQ&%d3lM£$”@${BQ]a&é QﬁineQ%f%dQé@dh§€9lef%gyﬁacetate
yl)acetic acid 170

sH3XCr i3S Lerbd} JgéeWJBHé@”hBEh(é$)éhd@ousosggégéigﬂ)sodlum

10

15

20

25

was added to a suspension of hydroxyl am ne
hydracidrdrdedeof{ 4t H8n g,dfQe@7d¥er magnesium sulfate, and then

concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain
ethyl 3-(5-{[(3R,5S)-1~-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5- (2, 3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yllmethyl}-1,3,4-thiadiazol-2-
yl)propionate (0.7 g) as white powder.

'H-NMR (CDCl3) &: 0.95 (3H, s), 1.02 (3H, s), 1.29 (3H,
t, §=7.2 Hz), 2.03 (3H, s), 2.85 (2H, t, J.= 7.4 Hz),
3.37 (3H, t, J = 7.4 Hz), 3.48-3.55 (2H, m), 3.62 (3H, s),
3.65-3.87 (2H, m), 3.90 (3H, s), 4.15 (2H, q, Jd = 7.2 Hz),
4.35 (1H, t, J = 6.4 Hz), 4.54 (1H, d, J = 14.3 Hz), 6.31
(1H, s), 6.61 (1H, d, J = 2.3 Hz), 6.98-7.01 (1H, m), 7.13-
7.23 (2H, m), 7.28-7.35(2H, m).

(3) A mixture of ethyl 3-(5-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -2-0ox0-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3, 4-
thiadiazol-2-yl)propionate (0.7 g) obtained in Example 57-
(2), a 1N aqueous sodium hydroxide solution (8.0 ml) and

methanol (20 ml) was stirred at room temperature for 30



o

nol) in DVMBSO and the mi xture was stirred for 30
m nutes. 5 The reaction solution. was filtered and to

the filtrate was added

U'l

10

15

20

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

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1(
5H)- yl]-2,2-dinethyl propyl acetate (7.18 g, 0.0143
nol). The mxture was stirred at 80C for 18 hours.
The reaction 10 solution was extweacted with et hyl
acetate, washed Q successively with a 1N aqueous

sodi um hydr oxi de solution and an aqueous saturated
sodi um chl oride solution, dried over magnhesi um

sul fairutend (Thés vonEert Masedilnted wkamJ@eaerpt%%smk
to obtain 3-[(3R 5S5)-3-[(22)-2-am no-2

(hyd?oXt )éPHy?TtQEQﬁﬂqoﬂétB %QQQFQﬁQﬁﬁzﬁéﬂy%herWﬁce

gl- n‘gﬂ%- p%)tgiﬂh g%g§g\f%s benz g§ Elag%ule(osu@ sgtllrated sodium
2oL S0 SO L0, r%%’%"%%esgrﬁsénas“s%%@ i g enen
Sl gtr Sl B2 R B

3 Szpﬁkfgiéalﬁg Eﬂilc;;égi E%thm§)chf%ﬂ¥id%r;ghglf$ dgbaln 3-
4.54 (1H, d ="14.2 " Hz), 4.94 (2H, s), 6.25 (1H

s), 6562 GRAs5sH7Idcm &2 5HLY, 350 fin¥hrokyBhefifth - 10 (3-
7.15-7.23 (2H n), 7.28-7.35 (2H, m). (2) CDI (1.34

0, Sydrarynlp, andidBy1brdgyD] 2841, mol b-vet eaadded4, 1-
to a solution of 3-[(3R 59)-3-[(22)-2-
am neerZzoxaydpory s ny Najeehiyy b } 1 73 ohitoried5agd] 32-yl) propionic
di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1(
5FD_acid (0.19 g) as a white crystal.
'H-NMR (DMSO-dg¢) &: 0.78 (3H, s), 0.88 (3H, s), 2.75
(3H, t, J = 7.0 Hz), 3.08-3.20 (2H, m) 3.26 (3H, t, J = 7.
Hz), 3.49-3.52 (1H, m), 3.53 (3H, s), 3.67-3.81 (lH, m),
3.85 (3H, s), 4.27-4.37 (2H, m) 4.58 (1H, brs), 6.16 (1H,
s), 6.40 (1H, d, J = 2.6 Hz), 7.02-7.05 (1H, m), 7.14-7.26
(2H, m), 7.54 (1H, dd, J = 2.6, 8.7 Hz), 7.72(1H, d, J =

8.7 Hz).

Example 58
(3-{[(3R,5S8)-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-oxo-1, 2, 4-oxadiazol-4 (5H) -

yl)acetic acid

0



10

15

10 yl]-2, 2-di met hyl propyl acetate (4.0 g, 7.49 mol)
obtained in Exanple 58-(1) in THE (40 m ) and the

m xture was stirred at roomtenperature for 20 hours.
The reaction solution was extracted with ethyl
acetate, washed successively with a 1N aqueous
hydrochl oric acid solution 15 and an agueous sat urated
sodi um chl oride solution, dried over nmagnhesi um

sul fate, and then concentrated di@er reduced
pressure. The residue was purified by silica ge
columm chr omat ography [ devel opi ng sol vent:

hexane- et hyl aﬁetate (3:2-2:3)] to obtain

3-[ (3R 59) gko-5-(2,3 20
di met hoxy | ) €85 oxo- 3-[ (5- oxo0-4, 5-di hydro-1, 2, 4-

oxadi azol - | Y¢ret hyl ] -2, 3-di hydro- 4, 1- benzoxazepi n- 1(
5H) - I]-2, dlnethyl | acetate (2.53 g) as a

col ofhe ous jsubst'ance. 1H NVR (CDC13) 8: 0.97
(3H, s) h\( 05 (3H 25 s), 3.01 (1H, dd,
J = 4.0 . 1 (1H dd, J =6.9, 172 15. 0
Hz) , (J1H, od J =14, 2 Hz) , 3.65 (3H, s) , 3.68
(1H, d, ;dll 2 Hz), 3.89 (3H, s), 3.95 (1H d, J =
11. 2 Hz)ue E?%O*(m dd, J = 4.2, 6.8 Hz), 4.58 (1H,
d, J =14.2 CH, 6. 24 (1H, s), 6.67 (1H, d, J = 2.4
Hz), 7.00 (1K dd, J =5 1.7, 8.1 Hz), 7.10-7.22 (2H,
m, 7.29-7.40 (2H, m. (3) Sodium hydride (46 ng, 1.16

mol ) was(lad@etethylanisel yiPoh mF, 0.0717 mol) was added to a

3-[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-2- r

0x0- B1REBsaRB- Al Tifineyddening mydpesdilezérie 341 et hyW-P717
-2,

mol) in DMSO and the mixture was stirred for 30 minutes.
The reaction solution . was filtered and to the filtrate was
added 3-[(3R,5S8)-7-chloro-3-(cyanomethyl)-5-(2,3-
dimethoxyphenyl)-2-0x0-2, 3-dihydro-4, 1-benzoxazepin-1(5H) -
yl]-2,2-dimethylpropyl acetate (7.18 g, 0.0143 mol). The
mixture was stirred at 80°C for 18 hours. The reaction
solution was extracted with ethyl acetate, washed
successively with a 1IN aqueous sodium hydroxide solution
and an aqueous saturated sodium chloride solution, dried
over magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-[(3R,5S8)-3-[(2Z)-2-amino-2-
(hydroxyimino)ethyl]-7-chloro-5-(2, 3-dimethoxyphenyl)-2-

ox0-2,3-dihydro-4, 1-benzoxazepin-1(5H)-yl]-2, 2~

- dimethylpropyl acetate (7.9 g) as an acetone-containing

amorphous substance.

'H-NMR (CDCl3) &: 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H,



N

di hydr o- 4, 1- benzoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl pr opyl
10 acetate (0.6 g, 0.893 mmol ) obtained in Exanple
58-(2) in DMF under ice-cooling and the m xture was
stirred for 30 mnutes. To the reaction sol ution was
added tert-butyl bronpacetate and the m xture was
stirred for 1.5 hours under ice-cooling and then at
roomtenperature for 30 15 m nutes. After 1N
hydrochloric acid was added to tlhe reaction solution,
the m xture was extracted with ethyl acetate, washed
successively water and an aqueous saturated sodium
chloride solution, and then dried over nagnesium

sul fate.2-Aft éiHeofent rati-én Uhderizledded %r%%sﬁlr”e m),
the 20 residue was purified by s

chro%ﬁ?bd?éﬁh§4H(d@Verﬁlndl§ol%en{caﬂgx8nézéth§182 3.88 (1H,

?geh{ ﬁ(ég) (?Hl)a,g bedk é)%yt a;@ FRLEBYY 54 (1m, a, g = 14.2
di mnﬁgyl R egyl liH, -§hl r 955142, 35di nethoxyphegyly -2-0%0y,)
1 2, t 4 | i

2B o o L

1H NVR (D181 641 03495,; (§H245r}1mol]) Qhd( BBu $i,231 nfh7 8.24
(9H, s), 2.03 (3H s), 2.94-3.09 2Hrr)355(1Hd

J = k13 whiEe,adudil t(o3H sslutﬁorﬂof( BH[ (IR, Is 3. 22) -

Hz), 3.85 (1H, d, J = 11.0 Hz), 3.89 (3H, s),

4. 3mdnd92¢ Bhlydimxyihind) €thly1 ;7 hloroid-22 Hr), 6. 28

(1H, s), 6.63 (1H, d, J = 2.2 Hz), 6.97- 7.06 (2H, m),

7. 19tifnelhokypleny 1 -@ —Exp -2 73 281y BO-@2 H-baj zoxgzpin-1 (5H) -
Trlfluoroacetlc acid (5 mM) was added to tert- butyl 1

10 yl]1-2,2-dimethylpropyl acetate (4.0 g, 7.49 mmol) obtained
in Example 58-(1) in THF (40 ml) and the mixture was
stirred at room temperature for 20 hours. The reaction
solution was extracted with ethyl acetate, washed
successively with a 1N aqueous hydrochloric acid solution

15 and 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 [developing solvent: hexane-ethyl acetate
(3:2-2:3)] to obtain 3-[(3R,5S)-7-chloro-5-(2,3-

20 dimethoxyphenyl)-2-oxo-3-[ (5-0ox0o-4, 5-dihydro-1,2, 4-
oxadiazol-3-yl)methyl]-2,3-dihydro-4, 1-benzoxazepin-1(5H) -
yl]-2,2-dimethylpropyl acetate (2.53 g) as a colorless
amorphous substance.

14-NMR (CDCls) &: 0.97 (3H, s), 1.00 (3H, s), 2.05 (3H,

25 s), 3.01 (1H, dd, J = 4.0, 15.0 Hz), 3.11 (1H, dd, J = 6.9,



= (3-{[(3R 5S5)-1-(3-acetyl oxy) -2, 2-di met hyl propyl ]-7-

chl or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
o- 10

4, 1- benzoxazepi n- 3-yl } met hyl ) - 5- oxo- 1, 2, 4- oxadi azol - 4(
5H) ylacetate (0.42 g, 0.616 nmol) obtained in Exanple
58-(3) under ice-cooling and the m xture was stirred

for 30 mnutes and then at roomtenperature for 50

m nutes. The reaction solution W& concentrated under
reduced pressure 15 to obtain

{3-{[ (3R, 59)-1-(3-acetyl oxy-2, 2-di net hyl propyl ) -

5-tetrah
grghhotg 5- (2:§E%|Q§thoxyphen%l) 2 oxo 16% %3H S)ra y (181,

f rTREEEY Bl A Y
8: n% %@4 1: 3) -2(3%)39 E?) H3' %5'3"9814.2 Hz),

?1736(%{1" (fh Js 7 %169 (‘1?4%34?7243 giﬁ—l }(24)H: 7”700 ‘(‘%é”Af dd, J =

55), 6.62 E(llHHz)d 7~]1(-r—72 2 Hek, R) 98 123839, (4@H(2m mpPD
Exanple 59 174
[ 3-{[ (3R &9) -Sbdt O P Bide?, (A6dingpt hoxy pheny| yad-4&dydo a
rZ?)Z(Y;Si@ImIqud pItopyl ) 3R-5¢e-7:cB13r&-i-et2, arddmnet hodyphenyl) -2-
benzoxazepi n- 3-yl ] net hyl } - 5- oxo-1, 2, 4- oxadi azol - 4( 5H) -
yl ] aextit ESi-¢x0; 0, SocHhyd@ofl R, g-ox@diazol-3-yl)methyl]-2, 3-
dihydro-4, l1-benzoxazepin-1(5H)-yl]-2, 2~-dimethylpropyl
10 acetate (0.6 g, 0.893 mmol) obtained in Example 58-(2) in
DMF under ice-cooling and the mixture was stirred for 30
minutes. To the reaction solution was added tert-butyl
bromoacetate and the mixture was stirred for 1.5 hours
under. ice-cooling and then at room temperatufe 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 aqueous saturated
sodium chloride solution, and then dried over 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)) to
obtain tert-butyl (3-{[(3R,5S)-1-(3-acetoxy)-2,2-
dimethylpropyl]-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5—tetrahydro—4}1—benzoxazepin—B—yl}methyl)—5—oxo-

25 ' 1,2,4-oxadiazol-4(5H) -ylacetate (0.43 g).



N NNO H3XC OH 5 A 1IN aqueous sodi um hydroxi de
solution (1.21 m, 1.21 mvol) was added to a m xture
of (3-{[(3R, 5S)-1-(3- acetyl oxy)-2,

2-di net hyl propyl )-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaz
epin 10

3-yl ] net hyl }-5-o0x0-1, 2, 4- oxadi azol - 4(5H) -yl )acetic
acid (0.25 g, 0.405 mmol) obtailféd in Exanple 58 in
et hanol -THF (1:1) (3 m) and the m xture was stirred
for 2 hours. The reacti on soI ution was acidified with

IN hydrochloric. acid gﬂ‘ extracted with ethyl
acet at e, Fadl¥ReHCRE b @Vat%r9515 dSdm aqléoldisatlur dt-dd (OH.
sodi I ri S 3@ dr| £d.-0 _
rmgng’snl ?Rn(%ul gf ng ’Af er- coﬁge&?r at'l o’n u%ée:‘{?ﬁfed’uced 14.2

pres e, e ue i fyed;y {Qrep ti
P o R T R e it o o o ST 3BER ¥%es am, g,
A e hoxynieny) ) -3:d53-(avdlr 9xy - £, 34-04. Bt NYUPrAPY! 4 -5 Xtm, g,
o_

51, 2,3,5 -taetr abydre-28 kabenzpxagepd nqdr, v metbys }> 9r0X06. 97-
175 1, 2, 4- oxodi azol -4(5H) -yl Jacetic acid (0.16 Q).

1H NMR G QRE13n) S:7 AB51E3HE, sy, =17 .06 He3H, 7529-B. 0P (2H, m).
(2H, d, J = 7.4 Hz), 3.24 (1H, d, J = 12.1 Hz), 3.42

(1H, d J4¥ TH4BIcHDpCe8iB8aGi@5( 4H) Mps 348 IdBert-
(4H, m, 4.34 (1H t, 5J = 6.7 Hz), 4.41 (1H, d, J =

14, 6311-42’)1 (3-46(3RHS)Is) - (8-agetyloxy)-2, 2-dimethylpropyl]-7-

chloro-5-(2, 3-dimethoxyphenyl) -2-oxo0-1,2, 3, 5-tetrahydro-

10 4,1-benzoxazepin-3-yl}methyl)-5-oxo-1,2,4-0oxadiazol-4 (5H) -

ylacetate (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

15 to obtain [3-{[(3R,5S)-1-(3~-acetyloxy-2,2-dimethylpropyl) -

20

25

7-chloro-5-(2,3-dimethoxyphenyl)-2-oxo-1, 2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl]lmethyl}-5-oxo-1,2,4-oxadiazol-4 (5H) -
yllacetic acid (0.40 qg).

'H-NMR (CDCl3) &: 0.96 (3H, s), 0.98 (3H, s), 2.05 (3H,
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,

”
<
]

= 11.0 Hz), 4.47-4.54 (3H, m), 6.27 (1H, s), 6.62 (1H,

Q.
]
1l

2.2 Hz), 6.98-7.39 (6H, m).

Examplé 59



10

15

20

(1H, s), 6.61 (1H, d, J = 2.2 Hz), 7.00 (2H, d, J =
8.3 Hz), 7.16-7.43 (3H, n). Exanple 60 10
3-(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-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 2, 4- oxadi azol - 5-yl ) pr opi on
ic acid OCH3 1/ '"CH3 C O O NNO H3C- OH H3C OH
15 Triethylamine (0.44 m, 3.18 Imfol) and et hyl

4-chl oro- 4-oxobutyrate (0.29 m, 2.06 mml) were
added dropwise to a solution of

3-[ (3R -3+[.(27) - 2; am no-2- _ .

(O oxpt TMGPE Ry PR SR s 5543 SRy phakgrcron -
2- 0X0s52;.3-di - -penzoxazepi n- -yl]l-2,2 20
dine%ﬁ%%%%gggpxggg?g%% %fﬂé)é{5138$ g#éﬁ%ﬁié&#a%héq in

176 p&amml, F%ﬁlél}ljﬁbiﬂﬂi}L%Qogtll}5¥kﬂb£éa§é989Lhf@h)—

and the mxture was stirred at roomtenperature for

24 hpurscetiff hkeiqt he reaction sol ution was

concentrated under reduced pressure, water (10 m)

was added andot m xture was 5 heated to reflux for

22 hours. & redction solution was extracted with
et hyl ac Br0 hed s t h wat er and an

o
>=:

b

mc7<{- 0
C OH

H;

A 1IN aqueous sodium hydroxide solution (1.21 ml, 1.21
mmol) was added to a mixture of (3-{[(3R,5S)-1-(3-
acetyloxy)-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)—2—oxo—1,2,3,5—tetrahydro—4,i—benzoxazepin—
3-yllmethyl}-5-0ox0-1,2,4-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 hours. The
reaction solution was acidified with 1N hydrochloric. acid
(1.5 ml), extracted with ethyl acetate, washed with water
and an aqueous saturated sodium chloride solution, and then
dried over magnesium sulfate. After concentration under
reduced preésure, the residue was purified by preparative
HPLC to obtain [3-{[(3R,5S8)-7-chloro-5-(2, 3-
dimethoxyphenyl)—1—(3—hydroxy—2,2—dimethylpropyl)—2—oxo—

1,2,3,5~-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-5-oxo-



aqueous saturated sodiumchloride solution, and dried
over magnesiumsulfate. After concentration under
reduced pressure, the residue was dissolved in
ethanol (10 m) and 10 a 2N aqueous sodi um hydroxi de
solution (3.74 m, 7.48 mvl) was added thereto. The
m xture was then stirred for 2 hours. The reaction
solutions was diluted with water and then extracted
with diethyl ether. The extract Wes acidified with 6N
hydrochloric acid, extracted with ethyl 15 acetate,
washed with an aqueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concént r brEtPdirdarl - ?é@%céﬂJﬁF€§éEr%Cl?¢V%ﬁetHé resi due

was dissolved in ethanol, active carhon was added

thereto &ndMRt HEPRS 8F e SHr rBd foP>183Hi nttes3- 09 (2H,
| nsojubl e 20 syubst ances y@ge gilktere pg{ Ege H 4 J =
e uce 6(ess Yy <

filtrate was conéentrat under re ure

obtain 3-dA-, 3.58-3. 65 (4R, ) -3.90 ml 4
{[(3R, 59) - chloro 5-12,3 dlnethoxyp enyl) 1 ( hydrox

sy- 2g2=di methyl paopy! )1i- @X0g1-21 8, &- ﬁzqtrahxdr@zﬁ, ), 6.16
benzoxazepi n- 3- yI]nethyI}-l 2, 4- oxadi azol - 5- yl )proplon

ic 2Mac)d E0666(m, 470 1I2+N\4Rz)(CDCb3)) (2H, 0d 57 (BH.3 Hz),
s) , 1.04 (3H, s) , 2.89 (2H, d, J =7.2 FE)

3. 127 3.67 .(48H,(3H) ,mB. 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, nm) 5 Exanple

61

(1H, t,

Example 60
10 3-(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-yl]methyl}-1,2,4-oxadiazol-5-yl)propionic

acid
O~ch,
oo
(o}
R N
W \W mo
N N—0o
(o] OH
H,C OH

Triethylamine (0.44 ml, 3.18 mmol) and ethyl 4-chloro-
4-oxobutyrate (0.29 ml, 2.06 mmol) were added dropwise to a
solution of 3-[(3R,5S5)-3-[(2Z)-2-amino-2-
(hydroxyimino)ethyl]-7-chloro-5-(2, 3-dimethoxyphenyl)-2-
oxo—2,3—dihydro—4,I:benzoxazepin—l(5H)—yl]—2,2—

dimethylpropyl acetate (1.0 g, 1.87 mmol) obtained in



2-(3-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3-
hydr oxy- 2,
2- di met hyl propyl ) -2-o0xo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 1, 2, 4- oxadi azol -5-yl )acetic
acid OCH3 1 ~CFi3 0 C 0"YI NNOOH HICOO
H3C OH 10 (c) According to a simlar manner to that
of Exanple 60, the title conpound was obtai ned.
1H NWVR (CDC13) S: 0.65 (3H, s), 14604 (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 n) 6.18 (1H s) 6. 60
41 (4H npl e 62

3 {[E’éﬁ“%lﬁ 57‘3 éﬁ 1)”6 %*F(zﬂﬁ alﬂhe?%%mff'@nwylin%sawotrhe

2 2 Iau’r‘l%‘ﬁweylwﬁrsoﬁyf*fr%d Ko FPOB, 5eBRFRA TRy 4P5- 47 1hours-
benz&%@%%e%kk[@ﬁ I’ygl}utlon wc?rs ccgr{de%zt?atédC%cpgf(yxleduced

pressure, water (10 ml) was added and the mixture was

5 heated to reflux for 22 hours. The reaction solution was

extracted with ethyl acetate, washed with water and an
aqueous saturated sodium chloride solution, and dried over
magnesium sulfate. After concentration under reduced

pressure, the residue was dissolved in ethanol (10 ml) and

10 a 2N aqueous sodium hydroxide solution (3.74 ml, 7.48 mmol)

was added thereto. The mixture was then stirred for 2
hours. The reaction solutions was diluted with water and
then extracted with diethyl ether. The extract was

acidified with 6N hydrochloric acid, extracted with ethyl

15 acetate, washed with an aqueous saturated sodium chloride

20

25

solutiqn, dried over magnesium sulfate, and then
concentrated under reduced pressure. After the residue was
dissolved in ethanol, active carbon was added thereto and
the mixture was stirred for 10 minutes. Insoluble
substances were filtered off and the filtrate was
concentrated under reduced pressure to obtain 3-(3-
{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl) -1~ (3-hydroxy-
2,2-dimethylpropyl)-2-oxo0-1,2,3,5-tetrahydro-4, 1-
benzoxazepin—B—yl]méthyl}—1,2,4—oxadiazol—5—yl)propionic

acid (0.66 g).



Cl pCH3B -INONNNOH ~ ~H¥ o0ol-COH 5

| odonet hane (0.2 m) was added to a solution of 3-

[ (3R, 5S) - 3- (2- am no- 2-t hi oxoet hyl )-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1(
5H)- yl]-2,2-dinmethyl propyl acetate (2 g) obtained in
Exanple 16-(2) in acetone (20 m) and the m xture was
stirred 10 overnight. After concentration under
reduced pressure, butanol (20 M7 and et hyl

hydr azi no(oxo) acetate (0.317 g) were added to the
residue and the m xture was refluxed for 2 hours.
After concentration under reduced pressure, ethano

(20 m) &dME 1KPauedis Osbai (P hyddroxi-@8 d8Hut $bn Ap9 (2H,
(4 ) Eﬁ’el%.azd%e?_,t$h££‘-es.rze75i(%? a}‘&#.{}%-&é‘z“%?n?@%, 3.58-

stirréd overnlgﬁ e“redcti'on’ s

neutgatdzed, wth31hgh oGhl ori goagi extragt

Wt h etLyF éce?étgfngﬁ%é gﬁfrgéggmgégﬂas édéﬁﬁtﬁ‘gg (1, s)
aquegugo S@filr &t eg sodi sim; ) chlsopikde sl Wy o, dried

over magnesium sul fate, and then 20 concentrated under

sr educed pressure. The residue was 179 purified by

10

15

silica gel colum chromatography to obtain the title
conpexantbl(e0.632 g). 1H NVR (CDC13) 5: 0.76 (3H, s),
0.86 (3H, s), 3.05-
2-(3-{[(3R,5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)-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)acetic acid

O~cpy,

/CH3
o

Cl (0]
. ‘\\‘\ N
Y
N N—o OH
mciK:{ 0 o
H,C OH
According to a similar manner to that of Example 60,
the title compound was obtained.
'H-NMR (CDCl;) &: 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),

4.43-4.50 (2H, m), 6.18 (1H, s), 6.60 (1H, d, J = 1.5 Hz),

6.96-7.41 (4H, m).

Example 62

3-{[ (3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl}-1- (3-hydroxy-



3.22 (3H, m, 3.51 (3H, s), 3.67 (1H, d, J = 14.1 Hz),
3.83 5 (3H, s), 4.25-4.42 (2H, m, 4.56 (1H, s), 6.11
(1H, s), 6.35 (1H, d, J = 2.5Hz), 6.78 (1H, s),
7.10-7.18 (2H, m Il 7.55 (1H, dd, J = 2.5, 8.9 Hz) ,
7.72 (1H, d, J = 8.9 Hz). Exanple 63 10

(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-( 3- hyd
r oxy-

2, 2-di met hyl propyl ) - 2- oxo- 1, 2, 3,58 et r ahydr o- 4, 1-
benzoxazepi n-3-yl ] methyl }-1H 1,2, 4-tri azol -5-yl )acetic
acid OQUCH 0 1 C OCH3S N NN OH F COHC H

Accog dj ng. t i | that_of Example. 62,
15 CRet T CaREBbK H BBtarndds SRR CODELY) :
0. 75 0.86 3,04 3,19 _(4H 50 .
(3t Py esgbpif-ovt e 358 20 P getin Shea b ic
(2H, ,8q 6.10 (1H, s), 6.34 (1H, d, J = 2.4Hz), 6.86
(1H,°dd, J = 2.3, 7.0 Hz) , 7.09-7.20 (1H, m 5

, 7.5
20 (1H, dd,_J%@ 4, 8.9 Hz) , 7.71 (1H d, J = 8.9
Hz). 180 (Ex&npl e’ 64

(0]
\
CH,
RO
0 >’/<
He N/zo N\,\{ OH
<

OH

Iodomethane (0.2 ml) was added to a solution Qf 3-
[ (3R,58)-3-(2-amino-2-thioxoethyl)—-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-2,3-dihydro-4, 1-benzoxazepin-1(5H) -
yl]-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 pressure,
butanol (20 ml) and ethyl hydrazino(oxo)acetate (0.317 gq)
were added to the residue and the mixture was refluxed for
2 hours. After concentration under reduced pressure,
ethanol (20 ml) and a 1N aqueous sodium hydroxide solution
(4 ml) were added to the residue and the mixture was
stirred overnight. The reaction solution was neutralized
with 1IN hydrochloric acid and extracted with ethyl acetate.
This extract was washed with an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and then

concentrated under reduced pressure. The residue was



)

5

10

15

20

3-[3-({(3R 5S)-1-[3-(acetyl oxy) -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
o- 5

4, 1- benzoxazepi n- 3-yl } net hyl ) - 5- hydr oxy- | H pyrazol -1 -
yl ] benzoic acid 0-CF3 01 c¢c cH3 o OH NNNHICOO
H3C o' OH CH3 To a solution of ethyl

4-{[ (3R, 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, P.4i et hyl pr opyl ) - 2- ox
o- 10

1,2,3,5-tetrahydro-4, I-benzoxazepin 3-yl]}-3-o0oxobutano

t t th I
i), PE TS R i o chgimg o abetomin the
the g}ggéné% 8r@6|y%39 overni ght. After

concentration reduced pressure, the residue was
purifiedbyy k' k&1 Iscqiuﬂp %@jcg t r@gﬁé 0 _
obtain the t?tle coqgound (1.9 ' ﬁ?ﬁﬁg ( 8&66?'05
6: 0392 (@4, =), 3. 99 (B, s9),, 32679118, &, (2H 1M1 Hz), 3.83
3.52 (3H, s), 3.61-3.80 (3H, m, 3.85 (3H, s),
(3H, s), 4.25-4.42 (2H, m), 4.56 (1lH, s), 6.11 (1H, s),
6.35 (1H, d, J = 2.5Hz), 6.78 (1H, s), 7.10-7.18 (2H, m) ,

7.55 (1H, dd, J = 2.5, 8.9 Hz) , 7.72 (1H, d, J = 8.9 Hz).

Example 63

(3-{{(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]methyl}-1H-1,2,4-triazol-5-yl)acetic acid

O\CH3

q‘i; 0
\
c

o H,
.““\(N
(L 0y

N N—

%C7F<< o)
HC OH

According to a similar manner to that of Example 62,
the title compound was obtained.

'H-NMR (CDClj3) &: 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 = 2f3, 7.0 Hz) , 7.09-7.20 (1H, m) , 7.55

(1H, dd, J = 2.4, 8.9 Hz) , 7.71 (1H, d, J = 8.9 Hz).



10

15

4.19 (1H, t, J = 6.5 Hz), 4.36 (1H d, J = 14.3 Hz),
5.42 (1H, s), 6.13.(1H s), 6.39 (1H, d, J = 2.4 Hz),
7.10-7.24 181 (3H, m), 7.48-7.59 (2H, m), 7.75 (2H,
t, J =9.0 Hz), 7.95 (1H, d, J = 7.9 Hz), 8.28 (1H,

s). Exanple 65 5

3-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1I-(3-
hydr oxy- 2,

2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-1Bet r ahydr o- 4, 1-
benzoxazepi n- 3-yl ] net hyl } - 5- hydr oxy- | H pyrazol - 1-yl ) be
nzoic acid GCH3 1/ Ok ci OCH3\ -OH NNtic O
VI C OH OH 10. A 1N aqueous sodi um hydroxi de sol ution
(3.4 M) was added to a solution of

3-{3-({(3R 55)-1-(3-acet oxy- 2, 2-

di net 5ﬂfb6§l) 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo

1, 2, 3§14 PEnaSH ot 2 - BERE XS _bT TV RBY G F SR8 iy
ORI LT g 0,800, S P
5St|r46¥iH@H§BQEQQ§1n 5“%%}&8@H§1P”5%&§d96x9nlﬂﬂéyrazol 1-

neutralized with 1IN hydrochloric

yl]lbenzoic acid

o
\
Cl
X WOH
N—~n
H3C

5 O«

O
C%

To a solution of ethyl 4—{[(3R,55)—7—chioro—5—(2,3—
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]}—3—oxobutanoate
(2 g) obtained in Example 26-(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
chromatography to obtain the title compound (1.9 g).

H-NMR (DMSO-de) &: 0.92 (€H, 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 (1H, t, J = 6.§‘Hz), 4.36 (lH, d, J = 14.3 Hz), 5.42

(14, s), 6.13 .(1H, s), 6.39 (1H, d, J = 2.4 Hz), 7.10-7.24



acid and extracted with ethyl acetate. This extract
was washed with an aqueous saturated sodi um chl ori de
solution, dried over magnesi um sul fate, and then
concentrated under 20 reduced pressure. The residue
was purified by silica gel 182 col umm chromat ography
to obtain the title conmpound (0.586 g). 1H NWR
(DMSO-d6) S: 0.78 (3H, s), 0.86 (3H, s), 2.78- 3.24
(4H, m, 3.53 (3H, s), 3.69 (1H1s&d, J = 14.1 Hz), 3.85
5(3H s), 4.18 (1H, t, J = 6.5 Hz), 4.32 (1H, d, J =

14.1 Hz), 4.56 (1H, t, J 4.9 Hz), 5.42 (1H, s), 6.12

(1H, S% 6.39 (1H, d, J 2.4 Hz 7.07-7.26 (3H, :

7 47{Fe@):2H, 48ny ;59 6271/7“81 (200 #§H, .98 €18 OgHzY, 7.95

8. 29 _( 10 Exa e 66

A [S%H(S‘h SIS)_ {- %3“% a'ce%fl%%)]/)q nEQ di et hyl propyl ] - 7-
chloro 5- (2, 3-di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydr

%ég_a% gpi n- 3-yl } met hyl ) - 5- hydr oxy- | H pyrazol -1 -
15 y nzoic acid CF6 C 0 OH N NN FI C 111~ FI C

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

10.

15

20

hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1~
benzoxazepin-3-yl]methyl}-5-hydroxy-1H-pyrazol-1-yl)benzoic

acid

X %;M

A 1N- aqueous sodium hydroxide solution (3.4 ml) was
added to a solution of 3-[3-({(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3-5-tetrahdyro-4, 1-benzoxazepin-3-yl]methyl}-5-hydroxy-
lH-pyrazol-1l-yl)benzoic 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 1N hydrochloric
acid and extracted with ethyl acetate. This extract was
washed with an aqueoué saturated sodium chloride solution,
dried over magnesiuﬁ sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel



Of/ qO 1 CFl HO According to a simlar manner to
that of Exanple 64, the title conpound was obtai ned.

5

10

15

1H NMR (DMBO-d6) S: 0.92 (3H, s) , 0.93 (3H, s) , 1.99
183 (3H, s), 2.80-3.05 (2H, m), 3.52 (3H s),
3.61-3.81 (3H, n), 3.85 (3H, s), 4.17 (1H t, J = 6.4

Hz), 4.36 (1H, d, J = 14.1Hz), 5.43 (1H s), 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&4 5 (2H, d, J =
8.8Hz), 7.99 (d, J = 8.6 Hz), 8.32 (1H, s) Exanple 67
4-(3-{[ (3R, 59)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3-

hydr o

2! 4l SOTHYT (SGRTRFOITOREY 12 OB 81 DethaG: £oTPonEd (0,566
benzo§<azep| n- 3-yl ] met hyl } - 5- hydr oxy- | H pyrazol - 1-yl ) be
nzoi® acid OCH OC OCH3 OH N NNH3C O J H3C

OH 90 HO,y_\vr (DMsO-de) 8: 0.78 (3H, s), 0.86 (3H, s), 2.78-
3.24 (4H, m), 3.53 (3H, s), 3.69 (1H, d, J = 14.1 Hz), 3.85
(34, s), 4.18 (1H, t, J = 6.5 Hz), 4.32 (1H, d, J = 14.1
Hz), 4.56 (1H, t, J = 4.9 Hz), 5.42 (1H, s), 6.12 (1H, s),
6.39 (1H, d, J = 2.4 Hz), 7.07-7.26 (3H, m), 7.47-7.60 (2H,
m), 7.67-7.81 (2H, m), 7.95 (1H, d, J = 8.1 Hz), 8.29 (1H,

s).

Example 66

4-[3-({ (3R, 5S)-1-[3-(acetyloxy)-2,2-dimethylpropyl]-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1, 2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl}lmethyl)-5-hydroxy-1H-pyrazol-1-

yl]lbenzoic acid

N\N
wc7<<
P >:§
o
CH, HO

According to a similar manner to that of Example 64,
the title compound was obtained.

'H-NMR (DMSO-dg) &: 0.92 (3H, s), 0.93 (3H, s), 1.99



According to a simlar manner to that of Exanple 65,
the title conpound was obtained. 15 1H NMR ( DVSO d6)
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 = Hz), 4.32 (1H, d, J = 14.1
Hz), 4.56 (1H, t, J. 4 8 Hz 5.43 (.1H, s), 6.12
(1H, s) ,6.39 (1H, d J =2.4 Hz), 7.09-7.24 (3H, m
7.53 (1H 184 dd, J = 2.4, 6 W3, 7.72 (1H, d, J =
8.8 Hz), 7.85 (2H, d, J = ), 7.94-8.04 (2H, m.
Exanple 68 5

8.8 Hz
(5 (LGRR 59)75flbong- 3 2,3, b noyphonyl) o (3w,

benzg ggtg p gf%ﬁéfh§pf éxephbiﬁ Lé%ﬁra gﬁ i%yr)%te
s 8%%1%9 h B 3.5 dal il 655500 -

of ethy)

)
4
8.
8
di

6 H 75 (d, .8 Hz), 7.84
4-1 (3R, 583 1- (3 acetoxy 2, 2 dlﬁefhy[ o%yl) -ch?or%)S
5 (2H, d, J = 8.8Hz), 7.99 (d, J = 8.6 Hz), 8.32 (1lH, s).
Example 67

10

15

4-(3-{[(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}-5-hydroxy-1H-pyrazol-1-yl)benzoic

acid

According to a similar manner to.that of Example 65,
the title compound was: obtained.

'H-NMR (DMSO-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
(34, s), 4.16 (1H, t, J = 6.5 Hz), 4.32 (1H, d, J = 14.1
Hz), 4.56 (1H, t, J'= 4.8 Hz), 5.43 (lH, s), 6.12 (1H,

s) ,6.39 (1H, d, J = 2.4 Hz), 7.09-7.24 (3H, m) 7.53 (1H,



(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydro-4, 1-
benzoxazepi n- 3-yl ] - 3- oxobut anoate (2 g) obtained in
Exanpl e 26-(1) and ethyl hydrazi noacetate

hydrochl oride (0.577 g) 15 in ethanol (20 ml) and the

m xture was refluxed for 3 hours. After concentration
under reduced pressure, the residue was purified by
silica gel colum chromatography to obtain ethyl

(3-{[ (3R, 5S)-1-(3-acet oxy-2, 2-di &t hyl propyl)-7-

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

o 185

4,1-benzoxazepin-3-y|]nethyh$-5-ethox -1H pyrazol -1 -
yi)aberate (6262 °%F fFbm b 1 & cPut 6~ dhtizn dnd> (2H. <
et hyl

[3- ({(3RE 552 3- PAckt BkyY2h, 3Vdi met hyl propyl | - 7-chl o
ro-5-

(2, 3-di net hoxyphenyl ) - 2-oxo-1, 2,3, 5-tetrahydro-4,1 5
benzg§gﬁqigr@§-yl}nethyl)-5-hydroxy-1kbpyrazo|-1-y|)ac
etate (1.2 g) froma second eluted fraction. (2) A 1N
Aqueqys {,w®) hy degxd e S0l UBLAARE B dx hRenyBS 18d8edydroxy-
to aQsofﬁgggn 3f et hyl (3-{1(3R,58)-1-()Q%ace3)tm2xy-q Y Y
2, 2- dilgreamétmyqpybﬁaﬂycjﬂ&{&-15-2( 3, 8- derithaxyphenyl ) - 2

- OX0

1, 2. b@nhotetdpdhydr ol tndehanzoxazapk - Biygijratohyh} yby etetic
hoxy- 1H pyrazol-1-yl)acetate (0.45 g) obtained in
Exanpted68-(1) in ethanol (4.5 m) and the m xture

was stirred overnight. The reaction solution was
neutralized w jdw hydrochloric acid and extracted

wi th chl org™8{m is extract was 15 washed with an
aqueous s ed sodi um chl oride solution, dried

over magne dm | fate, and then concentrated under
redugpd pressur etThe resi due was purified by silica

gel

N—N
H,C 0
o
C
" OH OH
19 (1) Pyridine (0.3 ml) was added to a solution of ethyl

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-yl]-3-oxobutanoate (2 g) obtained in Example

26-(1) and ethyl hydrazinocacetate hydrochloride (0.577 g)

15 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)-1I-(3-acetoxy~2,2-dimethylpropyl)-7-

chloro-5-(2, 3-dimethoxyphenyl)-2-o0x0-1,2, 3, 5-tetrahydro-



col um chr omat ography to obtain the title conmpound
(0.38 g). 1HNWR (CDC13) S: 0.63 (3H, s), 1.04 (3H,
s), 1.40 (3H 20t, J =7.0 Hz), 3.02 (1H, dd, J =
6.3, 14.8 Hz), 3.11-3.26 (2H, m, 3.37 (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, s9),

5.49 (1H, s), 6.17 (1H, s), 6.58 (1H d, J = 1.8 Hz),

6.98 (1H, dd, J = 2.4, 7.1 Hz), 1B8511-7.23 (2H, m, 25
7.25-7.39 (3H, m. 186 Exanple 69

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

r oxy- .

2, 2- 8 hERIRAPRESPI N 2- vkiget hy 13 -5-e e g rainidroygazol 51 -
benzoxaze in-S-%I nethyl}-5-hydroxy-1k¥e¥éazol11-y|)ac

eti cylh%‘?‘%ta(ﬁec( 1°F @ om acftreH e g Hfcaeripp gy ethyl
O ol PHE s 200 L Lyl 061 925 201 k113 668551 1 - o5

adde ¥orPuti on” of?€

L A TP ot Joh BT Y 0 119, & oorarranydracty 1y

5X0 benzoxazepin-3~yl}methyl)-5-hydroxy-1H-pyrazol-1-yl]lacetate

10

15

20

25

(1.2 g) from a second eluted fraction.

(2) A 1N aqueous sodium hydroxide solution (3.3 ml)
was added to a solution of ethyl (3-{[(3R,5S)-1-(3~-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yllmethyl}-5-ethoxy-
1H-pyrazol-1l-yl)acetate (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 exﬁract 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 title compound (0.38 g).

'H-NMR (CDCl3) &: 0.63 (3H, s), 1.04 (3H, s), 1.40 (3H,
t, J=7.0 Hz), 3.02 (1H, dd, J = 6.3, 14.8 Hz), 3.11-3.26
(2H, m), 3.37 (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, 4, J = 14.3 Hz), 4.63
(2H, s), 5.49 (1H, s), 6.17 (1lH, s), 6.58 (1H, d, J = 1.8
Hz), 6.98 (1H, dd, J = 2.4, 7.1 Hz), 7.11-7.23 (2H, m),

7.25-7.39 (3H, m).



1,2,3,5-tetrahydro-4,1-benzoxazepi n- 3-yl } et hyl ) - 5- hyd
roxy- 1H pyrazol-1-yl]acetate (0.1 g) obtained in
Exanple 68-(1) in ethanol (1 m) and the m xture was
stirred overnight. The reaction solution was
neutralized with 1IN hydrochloric 15 acid and extracted
wi th chl orof orm nmet hanol. This extract was washed
wi th an aqueous saturated sodium chloride solution,
dried over magnesium sul fate, anddéthen concentrated
under reduced pressure. The residue was purified by
silica gel colum chromatography to obtain the 187
title conpound (0.042 g). 1H NWR (CDC13) 8: 0.64 (3H,
s), 1.03 (3H s), 2.84- 3.05 (2H, nm), 3.11-3.23 (2H,
(2H m, 3.62 (3H s), 3.89 (SH, s),
426'”3’fafﬁ’let J—65Hz)4344495(2H n,

oy T @%3%18?%*91 26U, i G hendh 13 535 oy -
E EH’ 2 D BRI I8 0ot 2, 3 cetranydrg- g 1-

5 g I_ m&mﬁeayh)zJyl(]%fems%@xy:@y@fawr%hxwg OPY1) -2 Rbetic

o

10

@

15

1, 2,a%i%t t et rahydro- 4, 1- benzoxazepi n-3-yl ] net hyl } - 1H-
pyrazol -1-yl]acetic acid 0 1 ci oCF, I ~\-, 0O

- A 1N aqueous sodium hydroxide solution (0.5 ml) was

added to a solution of ethyl [3-({(3R,5S)-1-[3-(acetyloxy)-
2,2-dimethylpropyl]-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl}methyl)-5-hydroxy-

l1H-pyrazol-1l-yllacetate (0.1 g) obtained in Example 68-(1

in ethanol (1 ml) and the mixture was stirred overnight.

The reaction solution was neutralized with 1IN hydrochloric

acid and extracted with chloroform-methanol. 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



NNN'"-~ HIC OOH H3C OH OH 15 Methyl bronpacetate
(0.459 g) and potassium carbonate (0.441 g) were
added to a solution of ethyl [3-({(3R 5S)-1-

[ 3- (acet oxy) -2, 2-di net hyl propyl ] -7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaz
epi n- 3-yl }nethyl)-5-hydroxy-| H pyrazol -1-yl ] acetate
(0.5 g) 20 obtained in Exanple 68-(1) in acetonitrile
(5 mM) and the 188 mixture was &87rred overni ght. The
reaction solution was diluted with ethyl acetate,
washed with water and an aqueous saturated sodi um
chloride solution, dried over magnhesium sulfate, and
t hen (dohEentTRABY (Hd8f2r@buced 5 pressure. To this

resi due were added ethanol (5 m) and a 1N aqueous
sodiun1hyd?@?%%écgg}ﬁt%éno(é?7§“%1F)an&'Pﬁe(3%1%Pur@'84‘

was st iEr over nixght . T ction,sqlbuti
v SLPSLEHONGGN o The [SRCUON,S0l ULl gD VS oy, 3.c2
with 3ghl oy oforgg (3hi sspxtracd mas ywashed wid hyAan

¥ 4.34-4.49
aqueous 10 saturated sodi umchloride solution, dried

pver (pRgnesj umsssyl tat expang t kenecongenty atedkundgr 4, g =

reduced pressure. The residue was purified by silica

gel eobumd) cho.emabogsaply, g, ghioain.the(3wtlg, 7.30-7.43
conpound (0.116 g). 1HNWR (DVSO- d6) 3: 0.76 (3H, s),
0.85(BHms), 2.83 15 (2H, m, 3.12 (2H m, 3.51 (3H,
s), 3.65 (1H, m, 3.84 (3H,

Example 70

10 [5- (carboxymethoxy)-3-{[ (3R, 5S)-7-chloro-5-(2, 3-

15

20

dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1H-
pyrazol-l-yllacetic acid

. O\CHa

»8

Ct |l!: ()CHa
ot \ 0
@SN

N~
HC o OH
! o)
e o OH

Methyl bromocacetate (0.459 g) and potassium carbonate
(0.441 g) were added to a solution of ethyl [3-({(3R,5S)-1-
[3-(acetoxy)-2,2-dimethylpropyl]-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3—yl}methyl)—5—hydr6xy—1H—pyrazol—l—yl]acetate (0.5 qg)

obtained in Example 68- (1) in acetonitrile (5 ml) and the



s), 4.01 (1H, m, 4.32 (1H, d, J = 14.1 Hz), 4.58 (2H,
s), 4.66 (2H, s), 5.47 (1H, s) 6.09 (1H, s), 6.35
(1H, d, J = 2.4 Hz), 7.12 (3H m, 7.51 (1H, dd, J =
2.5 8.8 Hz), 7.67 (1H d, J = 8.8 Hz). 20 Exanple 71
(2B)-3-(4-{[ (3R 59)-7 chloro 5- (2,3 di met hoxyphenyl ) -1
-(3-

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepi n-3-yl]acetyl } phé®gl )acrylic acid 189

OCH /CH OdCd 00 N\ / OH HBCOOHCOO (1)
Oxalyl chloride (10 m) was added to a solution of
(2E) - 4- ( br onophen 0x0- 2- butenoi c acid

2 TPRECHEE OPCTRE Yf%%fa) ?ﬁe)r“&ﬁBtDNFTI(% 3 s aﬁa;w%feon was
t
The FeEd T Borbhy D ate o E T Th et T aBP = B i
v t
pr es§ (12%akp?at%,(ﬁs§oq}i%mm@fxlg£f§& oq_%tlgne Q¥l%d dpver

aceta resul sol uti on Wwas

droDM@éﬁ%éi sﬁlf§geScHdGEQBlecoﬁbéﬂ%ﬂgﬂegnuﬁéer reduced
3-({4- chloro 2-[(

5 pressure. To thlS re51due were added ethanol (5 ml) and a

IN aqueous sodium hydroxide solution (2.78 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 aqueous

10 saturated sodium chloride solution, dried over magnesium

15

20

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-d¢) &: 0.76 (3H, s), 0.85 (3H, s), 2.83

(2, m), 3.12 (2H, m), 3.51 (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, s), 5.47 (1H, s), 6.09 (1H, s), 6.35 (1H, d, J =
2.4 Hz), 7.12 (3H, m), 7.51 (1H, dd, J = 2.5, 8.8 Hz), 7.67

(1H, d, J = 8.8 Hz).

Example 71
(2E}-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]acetyl}phenyl)acrylic acid



52,4400 (B ool sl umacetate,

10

15

20

10 di met hoxyphenyl ) (hydroxyl ) net hyl ] phenyl } am no) - 2, 2-
di met hyl -1 -propanol (24.5 g) in ethyl acetate (300 m)
and D a 1N aqueous sodi um hydroxi de solution (130 ni)
under ice- cooling, and the m xture was stirred at0C
for 1 hour. The organic | ayer was washed successively
W th an aqueous 15 saturated sodi um hydrogen
carbonate solution and an aqueous saturated sodi um
chloride solution, dried over sddi%um sulfate, and

t hen concentrated under reduced pressure. The
resulting residue was dissolved in ethanol (240 m),
DBU (11 m) was_ added, and the m xture was stirred at
room 20 tesfpef atUke overnight. Water (60 nl) was added
acfton sol ution gradually and the

itred for 1 hour. Precipitated crystals
vwerecfiltered and washed with a mxed solution of

2/1 to obt aj n/°
ZZLZ' N }pxoethyl]-7-chloro-5-(2

N
di met h nyI?fﬁ-(s- ydr oxy- 2, 2-di net hyl propyl ) -1, 5-
di hydro-4 benzoxazepi n-2(3H)-one (24.5 g). 1H NMWR
(CDC13) ' 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), 3.42
(1H, d, JX1x QRallyHzhlg i@ ((3M, mk) ,wads @ﬁd@ﬁk&or@,solution of
3. 81(1H 10 M, 3.90 (3H, s), 4.48 (1H, d, J = 12.0
Hz) , (&6t (@Homaph@ywﬁ Hzp 26bqtger(omq a§)Ld 6263 (@Hin a
s), 6. 99 (1H,_ dd = 3 7.15 (2H, m,
7 41“1(X2Hrenff "#H%l(?(oéhmléi aDdle‘&FHzi*) rppgh gpfy the mixture
Pal | adi um acet at e Bs%unq)hour

The reaction
solution was concentrated under reduced pressure and the
residue was dissolved in ethyl acetate (120 ml). The
resulting solution was added dropwise to a mixed solvent of
a solution of 3-({4-chloro-2-[(S)-(2,3- |
dimethoxyphenyl) (hydroxyl)methyl]phenyl}amino) -2, 2-
dimethyl-l~-propanocl (24.5 g) in ethyl acetate (300 ml) and
a 1IN aqueous sodium hydroxide solution (130 ml) under ice-
cooling, and the mixture was stirred at. 0°C for 1 hour.

The organic layer was washed successively with an aqueous
saturated sodium hydrogen carbonate solution and an agqueous
saturated sod%um 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 mixture was stirred at room

temperature overnight. Water (60 ml) was added to the



5(CIxaﬁﬁeﬂﬁox9p§5n§§*iliihwh§dgéx%3f{259vme%h§§p£gg§l tb 5L
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15 (788 ng), ethyl acrylate (2.2 nm) and triethylam ne
(3.3 mM) were added to a solution of (3R 5S)-3-[2-(4
O
br onophenyl ) - 2- oxoet hyl ] - 7- chl or 0- 5- ( 2, 3- di et hoxyphen
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 DMF (60 m) and the m xture was heated at
100C for 20 hours under nitrogém®oat nosphere. 1N
hydrochloric acid was added to the reaction sol ution,
foll owed by extraction wwth ethyl acetate. The
extract was washed with water, dried over magnesi um
sul f 523t SPHéﬁl%‘érﬂ:‘@\ﬂWaétlé(daDﬁd@?e MEdEEq 9&s stirred for
pres re Th resi due s purified by silica gel

B <

col u ?SHBf?ﬁﬁ I YE62 0Bt % if dtiypred "and washed
(26);

3
chIoV%F %I% gl S? %&ybhenﬁFyaﬂpiéﬁﬁ%fgrSxyzﬁ,if-Obtaln
d I I t et gﬂ% 451 - ) XA -
p:g?tgy;?%gcgtélfphen gg? étg qégj_% i€§ﬁ§g§?%% 3

m,
3. 63d1(k3_,)dro$)4,13b&4zc(x3al-z|,epﬁhr2$318)1r(éldé @4 53gP0 (3H s),
4.48 (1H, d, J = 13.2 Hz), 4.61 (1H, q, J = 3.6 Hz),
6.20 (1M-ngR, (dDA3) (&H0.%65 J 38,1695 Hzos 6364 (HIH3.14 (1mH,
m, 6.99 (1H, m, 10 7.16 (2H, m, 7.41 (2H m, 7.60
(2Hd,d,J F 280 4H#Lz) 3.B2681H( 14, d] =) 4=51Bz5 H2)4 HE)983. 42
(2H, d, J = 8.4 Hz). (3) A 2N aqueous sodi um hydr oxi de
sol utlifend( 28 )4 sfadiz) addebd2t 63 sOl.uBi-6A OFHetmiyl 3.81(1H,
( 2E) - 3- 4ﬁé[g3R 5S)-7-chl oro-
O5. ()3 3%yﬁﬁenf|fﬁlit%hh%dr%xylﬁ 9, Hell mek-1ll gABp ar J

I
yl)- = 4.2 Hz), 6.19 (1H, s), 6.63 (1lH, 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 Hz).

(2) Palladium acetate (338 mg), triphenylphosphine
(788 mg), ethyl acrylate (2.2 ml) and triethylamine (3.3
ml) were added to a solution of (3R,5S)-3-[2-(4-
bromophenyl)-2-oxoethyl]-7-chloro-5-(2, 3-dimethoxyphenyl) -
1-(3-hydroxy-2,2-dimethylpropyl)-1, 5-dihydro-4,1-
benzoxazepin-2(3H)-one (6.0 g) obtained in Example 71-(1)
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 concentrated under reduced

pressure. The residue was purified by silica gel column



15 2-oxo-1, 2, 3, 5-tetrahydro-4,|-benzoxazepin-3
yI]acetyI}phenyI)acryIate (3. 1 g) obtained in Exanple
71- (2) in a mxture of THE (100 m ) and ethanol (100
m), and the mxture was stirred at roomtenperature
for 10 hours. After the reaction solution was
concentrated under reduced 20 pressure, the residue
was di ssolved in water and washed wth ether. The
aqueous | ayer was acidified witR91IN hydrochloric acid
and then extracted wth ethyl acetate. The organic

| ayer was washed with water, dried over rmagnesium

sul fate, and then concentrated under reduced 25

pr esSUFWAtEIGBPRY ntq 2BteAn gthyE 3RBSP 7kl 7R B2)(F,3
192

dlne?%5%Vbﬁeﬁ§rf LReEAVAPERYY D) 2L o AT PBY ohyt )~ 2- ox
1 2 %“%ethé/tlpaﬁ%r o- 4 P Pénz 6% a7 ept H3rrPadet YRS HiRgazerin-

- 13) S: 0.66 (3H,
S) @Iﬁga%eﬁﬁidgl(e"nfif%)cri/}glﬁgw%( - ?1.2 0 HZ) (3 36

5(1H, dd1gdyms 3 7. )33 1 —1
o) 3. 60 13y Cg))dﬂé & G(lfﬁz > 47 % 0t 51,1935 on,
Hz) ,t,3.089 (3b,H5), #.148 ((&H, mpl, 37 J<41{4 xlﬁlz), .4% 641, m),
(1H, g, J = 3.9 Hz), 6.19 (1H s), 6.52 (1H d, J =

15. B.438) ,(38, 63) ( 1H,64s)(1H6. 88, (LH1 (H,, mY, 15. @H3HY) s), 4.48
7.40 (2H, 10 m), 7.62 (2H d, J = 8.4 Hz), 7.77 (1H

d, J1H,18,97Hz)13.27Hg9, (2Hp1 d(1H, =,8J4=H3)6 HExan.€0721H,

3- (4 {[%BR 5§2 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-(3-
15 Ss). d, J =16.5 Hz), 6.64 (lH, m), 6.99 (1H, m),

1Ohydro>i)é 222 dlnethylproByI) ?'Pﬁ? % %’Bd? }g}rahygg? 47.68
(1H, 4, J = 16.5 Hz), 7.98 (2H, d, J = 8.4 Hz).

(3) A 2N aqueous sodium hydroxide solution (25 ml) was
added to a solution of ethyl (2E)-3-(4-{[(3R,5S)-7-chloro-
5—(2,3—dimetﬁoxyphenyl)—1—(3—hydroxy—2,2,—dimethylpropyl)—

15 2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
yllacetyl}phenyl)acrylate (3.1 g) obtained in Example 71-
(2) in a mixture of THF (100 ml) and ethanol (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 dissolved in water and washed
with ether. The aqueous 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 obtain (2E)-3-(4-{[(3R,58)-7-chloro-5-(2, 3-



benzoxazepi n- 3-yl ] acetyl } phenyl ) propionic acid O CH3

CH3 OC 0O NHICOO H3C OH (1) Raney nickel was

added to a solution of ethyl

(2E)-3-(4-{[. (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -
-(3 20

hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
,1 193 benzoxazepin-3-yl]acetyl}phenyl)acrylate (6.2
g) obtained in Exanple 71-(2) il¥2a mixture of THE
(100 M) and ethanol (50 m), and the m xture was
stirred at roomtenperature .overnight under hydrogen

St SERREL R .

redu r€: to obtain ethyl 3-(4-{](3R.5S5)-7- _
i obeh (5 R RO e e - b 4] S8 foneny)

di meg Ar-oRYk §- -1, 2, 3, 5-tetrahydro-4, 1- benzoxaze

pi n- Cgwyll ]Ca(%g%él flp}?ién )I°) propi onate (6.6 g) as a crude
crystal 141Quihi Ssusgd:d e .hex e i t hout

purifi ca{{i 181\;1]. t%—tklms(ﬁl%)n(%ﬁ 8.)655(212, P:éﬂ){\tI 4’51 &415 (1H,
5(3Hd, s = 1228 £3H 3.36 11H, 7dd, Hz)s 2.9682( 2t .1 .02} ,=3.43
8.4 Hz), 3.00 (2H, t, J = 8.4 Hz), 3.13 (1H, m, 3.33
(1H,(1¥),, d3. 42=(1%,0 diz)] 3.42.63H, 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 (l1H, d, J =

15.9 Hz), 6.63 (1H, s), 6.98 (1H,m), 7.15 (2H, m), 7.40 (2H,

10 m), 7762 (24, 4, J = 8.4 Hz), 7.77 (1H, d, J = 15.9 Hz),

7.99 (2H, d, J = 8.4 Hz).

Example 72

3-(4-{[(3R,5S5)-7-chloro-5-(2, 3-dimethoxyphenyl) -1~ (3-

15 hydroxy-2, 2-dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllacetyl}phenyl)propionic acid

O~ciy

L
o

Cl ‘ 0 o)

L

H307< 00
H,C

OH

(1) Raney nickel was added to a solution of ethyl
(2E)-3-(4-{[ (3R, 5S) ~7-chloro-5-(2, 3-dimethoxyphenyl)-1- (3-

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



), 3.62 (3H, s), 3.75 (2H, m, 3.89 (3H, s), 4.21
(1H, n), 15 4.48 (1H, d, J = 14.6 Hz), 4.62 (1H, q, J
= 4.2 Hz), 6.19 (1H s), 6.63 (1H m, 6.98 (1H t, J
=50 H), 7.18 (2H, m, 7.29 (2H, d, J = 8.0 Hz),
7.40 (2H, m, 7.90 (2H, d, J 8.0 Hz). (2) A 2N
aqueous sodi um hydroxi de solution (15 mM) was 20
added to a solution of ethyl

3-(4-{[ (3R, 5S9)-7-chl oro-5- 193

(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl)
-2- 0xo-1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-

L bttt b B S aetiie srwln%spr"yfié%'e&ed b obtained
t hanol ni d 25 th t d at
?ooﬁ??é%énF%Fu%% orji’ﬁoﬂﬁ §§ZFFf%§S ng h &nd ethanol
sol ufs o Mas a6ancel il ed e Iugggr {edueed. PLSRSUS AN ure

the residue was sso er and then

W t hoRd MBIght THRIEAUBRUS JeaY 8Em¥@shas di frh@dcg\eglchwas

hydrochlorlc acid and then extracted with eth

SacetﬁﬁﬁteﬁédTBQf0W£EH“délh@%eénMW¥héM¥ih%Qaﬂbt&byWHdﬂbentrated

15

20

25

Hz) 3“31d330(32¥|1
10HZ

dried over magnesiumsulfate, and then concentrated
undearndeadueddcePrssisi@et @00bb®dih ethyl 3-(4-{[(3R,5S)-7-
3-(4-{[ (3R 5S)-7-chl oro-5-(2, 3-
di mettioxyppheny) J~dine3-hbyepbayy ), 2--di3rayhybpy-epyd-) - 2- ox
0- 1“2,3,5-tetrahydro-4,1-benzoxazepin-3 10
y| | gbeerhypheeny ) prlopixonil €2 adi Yt tTagydra+i NMReCDE23pin-
S: 0.65 (3H, s? 1.04 (3H, s), 2.70 (2H, t, J =17.8
Rhenylrkpxzoslwate 365 glHes g Qrude gygtal,
%3 1H, dd, J = 4.5 Hz, 17.4 Hz), 3.42 (1H, d,
whlc S used 'in the next step without purlflcatlon
1H-NMR (CDC1l3) &: 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 (1H, m), 3.42 (1H, d, J = 14.6
Hz), 3.62 (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, J = 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).

(2) A 2N aqueous sodium hydroxide solution (15 ml) was
added to a solution of ethyl 3-(4-{[(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-
yllacetyl}phenyl)propionate (3.5 g) obtained in Example 72-
(1) in a mixture of 'THF (50 ml) and ethanol (50 ml), and

the mixture was stirred at room temperature for 2 hours.



54 S Tﬂ@,oféa%ZC(2§yeEQWﬁjZf@%h@aFkl
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20

J = 17.4 Hz), 3.62
J =15 8.7

Hz), 4.62 (1H q,
(1H, m, 6.99 (1H,
5.1 Hz), 7.30 (2H,
(2H, d, J = 8.1 Hz)
(2B)-3-(4-{[ (3R

. “1fite Py o R ST

(3H, s), 3.66 (1H, n), 3.82 (1H,
Hz), 3.89 (3H, s),
J=4. 2 H),

4.

t,

48 (1H, d, J = 14.4

t, J =51Hz), 7.18 (2H, d, J
Hz), 7.40 (2H, m,
20 Exanple 73

d J=28.1

194
neopentyl - 2- oxo-1, 2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-
yl Jacetyl } phenyl)acrylic acid 195 O-CH3 1/ O CH3 C
O NH3CO/ CH3 OH H3C According to a simlar manner
to th&e %ﬁaq%&RﬁpFElqﬁlontWﬂ§ CPPFEN EbsL i dREs reduced

bt d. 1HN CDC13. 9 3.31 (1H
0 aln? ﬁﬁ;glanthg $Egdu§3w2f giéﬁ veg in r&tfr( $d then

Hz) , h}ﬁdr%lch(lyilncsgcuﬁs a":}gi (t:l'xlén gxt

(1H,
(1H d, J =

magnesium sulfate, and then concentrated under reduced

pressure to obtain 3-

dimethoxyphenyl)

6.19 (1H, s), 6.63

7.91

58);7-chloro-5-(2,3-dinethoxyphenyl)-l

:ﬂ/ex) dJaS ac:LéSE'ieci)vg.th 1N

§Jctedl§r1?t(1Hé)cha§ Qgetate.

j =

Eh w%ters érk@b'oéék

(4-{[(3R,5S)-7-chloro-5-(2, 3~

-1-(3-hydroxy-2,2-dimethylpropyl) -2-oxo-

1,2,3,5-tetrahydro~4, 1-benzoxazepin-3-

yllacetyl}phenyl)propionic acid (2.2 g).

'H-NMR (CDCl;) &: 0.65 (3H,

t, J =17.8 Hz),

3.01 (2H, t,

12.0 Hz), 3.33 (1H, dd, J =

J = 17.4 Hz), 3.

62 (3H, s),

8.7 Hz), 3.89 (3H, s), 4.48

q, J = 4.2 Hz),

= 5.1 Hz), 7.18

J

4.

3.

s), 1.04 (3H, s),

2.70

(2H,

= 7.8 Hz), 3.15 (1H, d, J =

5 Hz, 17.4 Hz), 3.42

66 (1H, m), 3.82 (1H, t,

(1H, d, J = 14.4 Hz),

6.19 (1H, s),

(2H, d, J =

6.63 (1H, m), 6.99

5.1 Hz), 7.30 (2H, d,

Hz), 7.40 (2H, m), 7.91 (2H, d, J = 8.1 Hz).

Example 73

(2E)-3-(4-{[ (3R, 5S)-7-chloro-5-

4.62
(1H,

J=

neopentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

yllacetyllphenyl)acrylic acid

(1H, d,

J=
(1H,
t, J

8.1

(2, 3-dimethoxyphenyl) -1-
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Exanpl e 74
(2E)-3-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1

neopentyl - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxazepi n- 3-
15 yl ] acetyl } phenyl)acrylic acid 196 OCH3 /CH3 1/
OCd 0 HBCOO CHHICO HO According to a simlar
manner to that of Exanple 71, the title conpound was
obtai ned. 1H NVR (CDC13) 5: 0.96899H, 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 (4d,/d,CH = 16.2 Hz), 6.64 (1H, m, 6.98
(1H, « 6 (2H, m, 7.49 (1H t, J =
7.5 Hz), W 7 Hz), 7.79 (1H, d, J = 10
16.2 Hz) : Hz), 8.17 (1H, s).

Exa 3

(2E)-3 | oro- 5- (2, 3-di net hoxyphenyl ) - |
- (3- 0

hydr oxyC2, 24/ di n@tdhyl p 0xo0-1, 2, 3, 5-tetrahydro-4
, 1- 15 be (gngazepi n- 3-yl ] acet yloiphenyl ) acrylic acid

HC

According to a similar manner to that of Exampie 11,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.95 (9H, s), 3.31 (1H, dd, J = 17.1,
4.8 Hz), 3.41 (1H, d, J = 14.1 Hz), 3.63 (3H, s), 3.80 (1H,
t, 3 = 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 (1H, s), 6.52 (1H, d,
J = 16.2 Hz), 6.63 (1H, m), 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),

7.76 (1H, d, J =-16.2 Hz), 8.01 (2H, d, J = 8.1 Hz).

Example 74
(2E)~3-(3-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
neopentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

yllacetyl}phenyl)acrylic acid
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197 OCH CH3 OC 0O N F3SCO COHO HO
According to a simlar manner to that of Exanple 71,
the title conmpound was obtai ned. 1H NVR (CDC13) 8:
0.66 (3H, s) , 1.05 (3H, s) , 3.16 (1H, 5d, J = 12.0
Hz), 3.39 (1H, m, 3.44 (1H, d, J = 14.4 Hz), 3.63
™, s), 3.66 (1H, m, 3.82 (1H, m, 3.90 (3H, s), 4.49
(1H, d, J = 14.4 Hz), 4.64 (1H, q, J = 4.5 Hz), 6.20
(1H, s), 6.52 (1H, d, J = 15.914%), 6.65 (1H, s),
7.00 (I HmM, 7.19 (2H, mM, 7.42 (2H, m, 7.51 (1H, t,
J =7.5Hz), 7.76 10 (1H, m; 7.79 (1H, d, J = 15.9
Hz), 8.01 (1H,d, J = 7.5 Hz), 8.14 (1H s) Exanple
76 3-(4-{[BR 5D - 7-chl oro- 5- ( 2, 3- di net hoxyphenyl ) - 1-
15 ,CH,

neopentyl -
yl']ag

epyl ) propionic acid 198 o-CH3

<
H,C g 0o
CH, —

H,C o
HO

According to 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),
3.89 (3H, s), 4.52 (1H, d, J = 14.1 Hz), 4.67 (1lH, dd, J =
7.8, 4.5 Hz), 6.32 (1H, s), 6.50 (1H, d, J = 16.2 Hz), 6.64
(1H, m), 6.98 (1H, m), 7.13 (2H, m), 7.36 (2H, m), 7.49 (1H,
t, J=7.5Hz), 7.72 (1H, d, § = 7.8 Hz), 7.79 (1H, d, J =

l6.2 Hz), 8.01 (1H, d, J = 7.5 Hz), 8.17 (1lH, s).

Example 75
(2E)-3-(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-yllacetyl}phenyl)acrylic acid
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\ ,cH3 1/ OC O H3C OOCH3 OH H3C According to a
simlar manner to that of Exanple 72, the title
conmpound was obtained. 1H NVR (CDC13) 5: 0.94 (9H, s)

, 2.67 (2H, t, J =7.5 5 Hz), 2.99 (2H, t, 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 (1H n), 3.89 (3H s ), 4.50 (1H,
d, J =13.8 Hz), 4.65 (1H q, J = 4 . 8 Hz), 6.31
(1H, s), 6.63 (1H, m, 6.97 (1HL9®), 7.15 (2H m,
7.28 (2H, d, J = 8.1 Hz), 7.37 (2H m, 7.92 (2H, d, J

= 10 8.1 Hz). Exanple 77

3-(3-{[ (3R, 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 1- ( 3-
hydr oxy- 2, 2- di,@egyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro-4
-3-yl ] acetyl } phenyl ) propi onic acid
C ON F3C OO

HO

According to a similar manner to that of Example 71,
the title compound was obtained.
'H-NMR (CDCl3) &: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H,
d, J =12.0 Hz), 3.39 (1H, m), 3.44 (1H, d, J = 14.4 Hz),
3.63 (3H, s), 3.66 (1H, m), 3.82(1H, m), 3.90 (3H, s), 4.49
(1H, d, J = 14.4 Hz), 4.64 (1H, q, J = 4.5 Hz), 6.20 (1lH,
-s8), ©.52 (1H, d, J = 15.9 Hz), 6.65 (lH, s), 7.00 (1lH,m),
7.19 (2H, m), 7.42 (2H, m), 7.51 (1H, t, J = 7.5 Hz), 7.76
(1H, m), 7.79 (1H, d, J = 15.9 Hz), 8.01 (1H, 4, J = 7.5

Hz), 8.14 (1lH, s).

Example 76
3-(4-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
neopentyl-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-3-

yllacetyl}phenyl)propionic acid



COHO HO According to a simlar manner to that of
Exanple 72, the title conpound was obtai ned. 1H NWVR
(CDC13) 5: 0.66 (3H, s) , 1.03 (3H, s) , 2.65 (2H, 5
t, J =7.5H), 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 = 17.4 Hz), 3.62 (3H, s), 3.66 (1H,
m, 3.86 (1H, t, J = 9.6 Hz), 3.88 (3H, s), 4.47 (IH,

d, J =12.0 Hz), 4.63 (1H, g, 1% 4.5 Hz), 6.19 (1H
s), 6.64 (1H n), 6.98 (1H, n), 10 7.18 (2H, n)., 7.41
(4H, m), 7.78 (2H, m. C) Exanple 78

3-(3-{[(3R 59)57-chl oro-5-(2, 3-di met hoxyphenyl) - 1-
neopent yl - 2=qx0-%42, 3, 5-t et r ahydr o- 4, 1- benzoxazepi n- 3
15 yl ] ace phejew] ) propionic acid 200 O-CH3 /CH3 O
C O HBCQL® €8 C O HO According to a sinilar

ﬁann%r to t toof Exanple 72,

N’*Z >r_{<::>*_“\_d<p
H,C % 00
CH,

OH

According to a similar manner to that of Example 72,
the title compound was obtained.

'H-NMR (CDCl3;) &: 0.94 (9H, s), 2.67 (2H, t, J = 7.5

5 Hz), 2.99 (2H, t, J = 7.5 Hz), 3.31 (1H, dd, J = 17.4 Hz,

10

15

4.5 Hz), 3.40 (1H, d, g

s), 4.50 (1H, d, J = 13.8 Hz), 4.65 (lH, q, J = 4.8 Hz),
6.31 (1H, s), 6.63 (1H, m), 6.97 (1H, m), 7.15 (2H, m),
7.28 (2H, d, J = 8.1 Hz), 7.37 (2H, m), 7.92 (2H, d, J =

8.1 Hz).

Example 77
3-(3-{[(3R,5S8)~7-chloro-5-(2, 3-dimethoxyphenyl)-1- (3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benszazepin—3—yl]acetyl}phenyl)propionic acid

13.8 Hz), 3.81 (1H, m), 3.89 (3H,
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t,-) the title conpound was obtai ned. 1H NVR ( CDC13)

S: 0.95 (9H, s), 2.66 (2H, t, J = 7.5 5 Hz), 2.98
(2H, t, J = 7.5 Hz), 3.34 (1H, dd, J = 17.1 Hz, 4.8
Hz), 3.40 (1H, d, J = 14.1 Hz), 3.63 (3H, s), 3.65
(1H n), 3.78 (1H, t, J = 7.8 Hz), 3.88 (3H s), 4.52

(1H, d, J =14.1 Hz), 4.65 (1H, q, J = 3.9 Hz), 6.31
(1H, s), 6.63 (1H m, 6.98 (1H m, 7.17 (2H m,
7.38 (4H, m, 7.83 (2H, 10 m. Bénple 79

3-(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-tetrahydro-4
, 1 .15 benzoxazepi n-3-yl ] acetyl } phenyl ) propionic acid
201 01CH3 [ $Bg,0 C 0 NHICOO HICOHHOO
Accor di ng 3 sim%lar manner to that of Exanple 72,
the title phoignd ‘was obt ai ned. 1H NVR (CDC13) 8:
0.66 (3H, s)} 1.04 (3H, s), 2.66 (2H,

According to a similar manner to that of Exémple 72,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.66 (3H, s), 1.03 (3H, s), 2.65 (2H,
t, J =7.5 Hz), 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 =17.4 Hz), 3.62 (3H, s), 3.66 (1H, m), 3.86 (1H, t, J =
9.6 Hz), 3.88 (3H, s), 4.47 (1H, d, J = 12.0 Hz), 4.63 (1H,
q, J = 4.5 Hz), 6.19 (1H, s), 6.64 (1lH, m), 6.98 (1lH, m),

7.18 (2H, m), 7.41 (4H, m), 7.78 (2H, m).

Example 78
3-(3-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
neopentyi—2—0x0—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—

yllacetyl}phenyl)propionic acid



)

5 ), 3.08 (2H m, 3.20 (1H 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 ), 3.77 (1H, m, 3.87
(3H, s), 4.47 (1H, d, J =12. O Hz) , 4.63 (1H q, 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 m, 7.80
(1H d, J =8.1Hz). C Exanple 80

. (4-{[ (3R, 5S)-7-chl oro-5-(2, 3-ditnet hoxyphenyl ) - 1- ( 3-
hydroxy 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahdyro-4
,1 15 benzoxazepin-3-y|]acety|}pheny|)butanoic acid
202 0COB L 0 N H3-COO C OH HO According
to a simla~(mannér to that of Exanple 72, the title

conpound ahyHtned. 1H NMR (CDC13) S: 0.65 (3H, s),
1.04 (3H, 1.96 (2H, 5 nm), 2.35 (2H, t, J = 6.9

Hz), c2. 74 ot, J = 7.8 Hz), 3.16 (1H d, J = 12.0
Hz), 1H, \.dg 4.5 Hz, 17.4 Hz), 3.42 (1H d,

10

.15

s), 3.63 (1H, m,

HO

According to a similar manner to that of Example 72,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.95 (9H, s), 2.66 (2H, t, J = 7.5
Hz), 2.98 (2H, t, J = 7.5 Hz), 3.34 (1H, dd, J = 17.1 Hz,
4.8 Hz), 3.40 (1H, d, J = 14.1 Hz), 3.63 (3H, s), 3.65 (1H,
m), 3.78 (1H, t, J = 7.8 Hz), 3.88 (3H, s), 4.52 (1H, d, J
= 14.1 Hz), 4.65 (1H, g, J = 3.9 Hz), 6.31 (1H, s), 6.63
(1H, m), 6.98 (1H, m), 7.17 (2H, m), 7.38 (4H, m), 7.83 (2H,

m) .

Example 79
3-(2-{[(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-yllacetyl}phenyl)propionic acid



N
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.81 (1H, t, J =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),
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). 0 Exanple

81
3-(4-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3
- 15

oIl w

hydr oxy- 2, 2- di met hyl propyl ) - 2- 0X8-11, 2, 3, 5-t et rahydro-4
, 1 benzoxazepi n-3-yl]-1-hydroxyet hyl } phenyl ) propi oni c
acid 2 UJ OCH3CH3 d OO OH "COHOHC OH (1)
Acet yl chlorid@\&p.4 m ) was added to a solution of

et hy] H, -

3-(4-{[ (3R 7-€Ml or o- 5- (2, 3-di net hoxyphenyl ) - 1-
(3-hydroxy & nethylpropyl) oxo-1, 2, 3, 5-tetrahydro

Exanple 72-(1) in a mxture of THE (50
8\ 0.3=m\), and the m xture was

re for 2 hours. Water was

added thC{ he reébplon s0l ution, followed by
extractio ith ethyl{ acetate. The
H,C

OH
HO

According to a similar manner to that of Example 72,
the title compound was obtained.

'H-NMR .(CDCl3) &: 0.66 (3H, s), 1.04 (3H, s), 2.66 (2H,
m), 3.08 (2H, m), 3.20 (1H, 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, s), 4.47 (1H, d,
J =12.0 Hz), 4.63 (1H, gq, J = 4.2 Hz), 6.18 (1lH, s), 6.65

" (1H, m), 6.98 (1H, m), 7.18 (2H, m), 7.29 (2H, m), 7.38 (3H,

m), 7.80 (1H, d, J = 8.1 Hz).

Example 80
4-(4-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahdyro-4,1-

benzoxazepin-3-yl]acetyl}phenyl)butanoic acid
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10 resulting organic | ayer was washed successively
with diluted hydrochloric acid, an agueous saturated
NaHCO3 solution and water, dried over nagnesi um

sul fate, and then concentrated under reduced pressure
to obtain ethyl 3-(4-

{[ (3R, 5S)-1-(3-acet oxy-2, 2-di net hyl propyl ) -7-chl or o- 5-
(2,3 15

di met hoxyphenyl ) - 2- oxo- 1, 2, 3, 5- t&12 ahydr o- 4, 1- benzoxaz
epi n- 3-yl]acetyl } phenyl ) propionate (2.7 g) as an oil
1H NWR (CDC13) 5: 0.94 (3H, s), 1.02 (3H, s), 1.26
(3H, t, J =7.2 Hz), 2.04 (3H, s), 2.62 (2H, t, J =
H, t, J = 7.8 Hz), 3.30 (1H, dd, J =
24,3.60 (1H, m, 3.61 (3H, s), 3.76

(2H, . H s), 204 4.11 (2H, q, J = 7.2 Hz),
4.56 (1H, d, 14.4 Hz), 4.62 (1H, q, J = 4. 8 Hz)

., 6.7 6.65 (1H, m , 697(1H, m, 7.16
(2H, ; v-36 (2H, nm), 7.89 (2H, d, J =
8.4 Hz Sofdi @ ydri de (40 rrg) and et hanol
(2 m) sd%@e55|vely added to a solution of ethyl
3-(4-

{1 (3R 5%% 164 3- acet oxy- 2, 2- dPnet hyl propyl ) - 7- chl or o- 5-

(2, 3- di net hoxYPhenY1) - 2-oxo-1, 2, 3, 5-tetrahYdro-4

1- benzoxaweBirding- b |aacamillhpheayhe priopitbnat ef (Oxaume 72,
obtained in Exanple 10 81-(1) in THE (5 m) and the

m xtre tidd estprpethdtwvasoobtatreger at ure for 30

m nutes. After 1N hydrochloric acid was added, the
reactlonH56M&t(@mﬂmms5err@tt@ﬂLMﬁih étﬁyl(3%ceﬂatd 96 (2H,
The resultlngﬁorganlc ayer was washed succeSS|ver

Ydriochl 6t ifc Salrdr ahd’ et 7.8 Hz),

3.16 (1H, d, J = 12.0 Hz), 3.34 (1H, dd, J = 4.5 Hz, 17.4
Hz), 3.42 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.63 (1lH, m),
3.81 (1H, t, § = 8.7 Hz), 3.88 (3H, s), 4.48 (1H, d, J =
14.1 Hz), 4.62 (1H, q, J = 3.9 Hz), 6.18 (lH; s), 6.62 (1H,
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).

Example 81
3-(4-{2-[ (3R, 5S)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,lf

benzoxazepin-3-yl]-1-hydroxyethyl}phenyl)propionic acid
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15 dried over magnesium sul fate, and then concentrated
under reduced pressure. After the resulting residue
was O dissolved in THE (5 m) and ethanol (5 m), a 2N
aqueous sodi um hydroxi de solution (2.5 m) was added
thereto and the m xture was stirred at room
tenperature for 2 hours. 20 The reaction solution was
acidified with diluted hydrochloric acid and then
extracted with ethyl acetate. T4l organic |ayer was
washed with water, dried over magnesium sulfate, and
then concentrated under reduced pressure to obtain
3-(4-{2-[(3R 3S)-7-chloro-5-(2,3 25

dlnethoxyp~¢r ¥&1- ( 3- hydr oxy- 2, 2- di met hyl propyl ) - 2- ox

o 205 1,¥ 5- ﬂ@trahydro 4,1- benzoxazepln 3-yl]-1-
hydroxyet' p enyl)proplonlc acid (83 ng) as powder.
1H NMR (CD S: 0.64 (3H g) ., 1.05 (3H s) , 2.27
(2H, .6 (2H 2.93/(2H, n), 3.16 (1H d, J =
12.0 5 W141Hz) 3.61 (2H, m,
3 63 (%? s? 90 s) £M14 (1H, m, 4.47 (1H, d,

: 4 83 (1H, , 6. 18 (1H, s), 6.64 (1H,
n), 7. 06 c( 7.1-7.4 (8H . 10 Exanple 82
3-(4-{2- (ER 58) 7-chl oro-5-(2, 3- dlnethoxyphenyl)-l-(s
- hydroxy- 2,

2- dinethwﬂpraﬁyFylZCQﬁaﬁtpqz (8-53-mél redsy didded, to a solution
h I
benzqg%i%gan33 1 g éf enyh{proplonlc acid O -CH,

(3-hydroxy-2, 2-dimethylpropyl) =2-oxo-1, 2,3, 5-tetrahydro-

4,1-benzoxazepin-3-yllacetyl}phenyl)propionate (3.0 q)

obtained in Example 72-(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
resulting organic layer was washed successively with

diluted hydrochloric acid, an aqueous saturated NaHCOs;

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-

dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]acetyl}phenyl)propionate (2.7 g) as an oil.

'H-NMR (CDCl3) &: 0.94 (3H, s), 1.02 (3H, s), 1.26 (3H,

t, Jd=7.2 Hz), 2.04 (3H, s), 2.62 (2H, t, J = 7.8 Hz),
2.99 (2H, t, J = 7.8 Hz), 3.30 (1H, dd, J = 4.8, 17.4 Hz),

3.60 (1H, m), 3.61 (3H, s), 3.76 (2H, m), 3.89 (3H, s),

oro- dlmethoxyphenyl)—l—



{\_/': '

CL OO NOH FCH3COH 15 Thionyl chloride (0.2

) was added to a solution 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 in Exanple 81-(1) in a m xture of

di chl oronmet hane 206 (30 m) and g%rldine (0.5 M),
and the mxture was stirred at m tenperature for 1
hour. After diluted hydrochloric acid was added, the
reaction solution was extracted with dichl oronet hane.

i uted iy E ocH o o et Bt afuddls Satliratdd Rbos! - 62
solutﬁgn nd; W@Lpg ungleg ayeny esguggsgwﬁaksv gpg7 (1H,

t hen “concCentrate der reduced p?éssure

resuldyi ng 1{es emy\Wa SeQ v [ e i d+(

m), a zinc pgﬁgepl( $5g%)éﬁta§gad2eg§t:%fe?g gnégt 2 d
m xture gas si)i.rred at room 10 tenperature for 2

hours. The reaction m xture was filtered wth Celite

fand the fi2)t rsada uwabo camngiildeatied ndgdesind e@ditedol (2 ml)
pressure. An aqueous saturated NaHCO3 sol ution was

addedere¢ osudressavelyi adiedesiodaesandt 1dve af xitiye dasd -
extracted with ethyl acetate. The organic | ayer was

washéd (3R 1P \wdt-dB-acetoxy-2, 2~dimethylpropyl) -7-chloro-5-(2, 3-

0
m

dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]lacetyl}lphenyl)propionate (0.2 g) obtained in Example

10 81-(1) in THF (5 ml) and the mixture was stirred at room

temperature for 30 minutes. After 1N hydrochloric acid was
added, the 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

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 thereto and

the mixture was stirred at room temperature for 2 hours.

20 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 obtain 3;(4—{2-[(3R,58)-7—chloro—5—(2,3—

25 dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-



15 dried over magnesium sul fate, and then concentrated
under reduced pressure. The resulting residue was
purified by silica gel columm chronat ography. The
resulting oil was dissolved in THE (10 m) and

et hanol (10 m), a 2N aqueous NaCH solution (5.0 m)
was added thereto, and the m xture 20 was stirred at
roomtenperature for 2 hours. The reaction solution
was acidified with diluted hydré@®sl oric acid and then
extracted wth ethyl acetate. The organic | ayer was
washed with water, dried over magnesium sul fate, and

then co centrated under reduced pressure to obtain
3. (4 é;? -tetrahydro-4,1-benzoxazepin-3-yl]-1-

( ( 3%’1@oxyecctllly9 phen);lz) pro%lgﬁﬁléoé%’f@e&y )m_g) i gS- n d oxy

S:g?thyh@{ Q% ?E&%éﬁyé)ﬁfegfs |§t§ ergis %B?enzoé?ES
povter, ANV RIS &5 Guddn(SH 1k, 08, (B m.0 na)

2.19 (2H 0 (2H, 3'15 (1
sd, J3.‘3711<1¥1 Ha) J 5 1?4 117H(Z1H 3d61 J(, 14n 1 Bz}3 33}6 3.90
(4H, ), 3.63 (3H, s), 3.81 (2H m, ‘3. é(sH s),

10

15

4. 45(1H1,Hs)d 4J1F (W, Anmhiz) 4.67181§1H, JS)=, 18.641£)1H4.83 (1H,
m, 7.00 (1H, m, 7.1-7.4 (8H m. Exanple 83 10

4- {[)3R,&E3B- TiBhl ©r,0-6-642,(BHdi met Hoxoophearyl hy 1-13t+w.dr (8H,
oxy- 2,2-di nethyl propyl)-2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetyl } benzoic acid OH3 1 / 0/CH,

a o

Example 82
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-

benzoxazepin-3-yllethyl}phenyl)propionic acid

O\CH3

s
(@)
0] (0]
N’g _<: :>——‘ OH
(0]

C
" OH

Thionyl chloride (0.2 ml) was added to a solution of
ethyl 3-(4-{[(3R,5S)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo0-1, 2, 3, 5-tetrahydro-
4,1—benzoxazepin—3—§l]acetyl}phenyl)propionate (1.2 q)

obtained in Example 81-(1) in a mixture of dichloromethane



®

_ O NHICO\ / OH H3C OH Palladiumacetate (655
nmyg), 1,1 15 bis(di phenyl phosphi no)ferrocene (1.6 Q)
and triethylamne (4.0 m) were added to a solution
of (3R 55)-3-[2-(4-

br onophenyl ) - 2- oxoet hyl ] - 7- chl or 0- 5- ( 2, 3- di et hoxyphen
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 DWF (@096nml) and net hanol (30
m ), and the 208 m xture was heated at 60C for 20
hours under carbon nonoxi de at nosphere. After 1N

hydr Cld S added the reaction sol ution
s 01 rior sadpiR rh°y Uacelhi . 2itha Py S E TS stirred

hed th t f )
?ﬁ:ﬁ%%d%%ghfég :déﬂ%re c?é %8dr gggﬁgtgliﬂé énquﬁﬁiglorlc
was pur uagdaéaegl 'ehcea %%' gghum&a %gggﬁarhayﬁﬁgﬁmh
the resultin sso ved in a mxturé o

(10%1@ﬁ10%69le€ﬁ£‘@@0' 'I(h:lsogrgg)llc-rﬂf}ye%t Qad %%M%e551vely

sol uti on was “added and the m xture was
5st| rwlemh ati 1404 qwaxtcﬁjm%ﬁ:@t:uaslé Ofar? JAUESs Jd&irated NaHCO;
reaction solution was acidified with diluted
hydraghitabhcaggivhtang diesdestéaaitesMibhs€lfile, and then

acetate. The organic | ayer was washed with water,
dr i edbroeer rabghesiden sedfiate, pagukureen Tohacesdulatied residue
was dissolved in acetic acid (10 ml), a zinc powder (2.5 g)

was added thereto, and the mixture was stirred at room

10 temperature for 2 hours. The reaction mixture was filtered

with Celite and the filtrate was concentrated under reduced
pressure. An aqueous saturated NaHCO; solution was added
to the resulting residue and the mixture was extracted with

ethyl acetate. The organic layer was washed with water,

15 dried over magnesium sulfate, and then concentrated under

reduced pressure. The resulting residue was purified by
silica gel column chromatography. The resulting oil was
dissolved in THF (10 ml) and ethanol (10 ml), a 2N aqueous

NaOH solution (5.0 ml) was added thereto, and the mixture

20 was stirred at 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 over magnesium sulfate, and then

concentrated under reduced pressure to obtain 3-(4-{2-

25 [ (3R,5S)-7-chloro~-5-(2,3~-dimethoxyphenyl)-1-(3-hydroxy-2,2-



e

under reduced pressure to obtain

4-{[ (3R, 5S)-7-chloro-5 15

(2, 3-di net hoxyphenyl ) -1 =(3- hydr oxy- 2, 2- di et hyl propyl)
-2-

oxo-1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] acetyl } be
nzoic acid (1.7 g). 1HNWR (CDC13) S: 0.66 (3H, s),
1.05 (3H, s), 3.16 (1H, d, J = 11.7 Hz), 3.39 (1H

dd, J = 3.9 Hz, 17.7 Hz), 3.43 420 (1H, d, J = 13.8
Hz), 3.62 (3H, s), 3.65 (1H, m, 3 85 (1H, t, J =7.8
Hz), 3.89 (3H, s), 4.49 (1H, d, = 14.4 Hz), 4.63

(1H’d%heﬁ%y%pfgp(;%}2rﬁxo %7% ?I?zift?ﬁhydr 641?%$E§Eﬁ§%fpin—
8 3- fh é@%&i}ghéZyﬂfgioﬁibnlc aglé't?QS m%§ gggpowder.

Exanp

gx{[(3R1§5hm¥ PRS- B: (@ &r didTEt R9xyRhEBY3n 13-y (2n,

2- dhmﬁthy%BfQ9M|)m? X®ol,(2u3, Ry } €3 rahydio-4, 1y = 11.7 Hz),
benzoxazepi n- 3-yl ] acetyl } benzoic acid OGOCH3 1 CH3 O

5C1 QG H3C @HO &, 5 £ 1@H1H@zA¢ccBrek ngiH,0md, SBUEBar3y, s), 3.81

10

15

20

manner to that of Exanple 83, the title conmpound was
obt ai2ibdm), 3.90 (3H, s), 4.45 (1H, d, J = 14.1 Hz), 6.18 (1H,

s}, 6.64 (1H, m), 7.00 (1H, m), 7.1-7.4 (8H, m).

Example 83
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]acetyllbenzoic acid

O\CH:i

e
0]

(0]
‘ anetl (0]
N
mc7<ﬁ/ o) ; C:: OH
H,C
* OH
Palladium acetate (655 mg), 1,1'-
bis (diphenylphosphino) ferrocene (1.6 g) and triethylamine
(4.0 ml) were added to a solution of (3R,5S)-3-[2~(4-
bromophenyl)-2-oxoethyl]~-7-chloro-5-(2, 3-dimethoxyphenyl) -
-(3-hydroxy-2,2~dimethylpropyl) -1, 5~dihydro-4, 1-
benzoxazepin-2-(3H) “one (6.0 g) obtained in Example 71-(1)

in a mixture of DMF (60 ml) and methanol (30 ml), and the



1H NWMR (CDC13) 5: 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 (1H, m, 4.50
(1H, d, J =14.7 Hz), 4.66 (1H, g, J = 4.5 Hz), 6.21
(1H, s), 6.65 (1H m, 7.00 (1H 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 re¥thoxyphenyl ) - 1- ( 3- hyd
r oxy-

2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-

G Rt ahe "ta® heted. Yo BESE PR e ender Spaseron

1 ' im | r f anpl
V1) (SBk S0 ttsBeRi L | e BN IR B OR ol SABPLES added,
hydr @x¥- 2e 25 JHERY LPL OPW s de2abde Y I OXVRhEAY ke 2aPe |
oxoet hyl ] -1, 5-di hydro- 4, 1- benzoxazepi n- 2( 3H) - one was
synt hgsi ggerdti R@s washed with water, dried over magnesium

(2E) - 4- (acet oxyphenyl ) - 4- oxo- 2-butenoic acid as the
5st ar subgatest @ndalthen concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
and the resulting oil was dissolved in a mixture of THF
(100 ml) and ethanol (100 ml). Thereto a 2N aqueous 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 over magnesium sulfate, and then concentrated
under reduced pressure to obtain 4—{[(3R,SS);7—chloro—5—
15 (2,3-dimethoxyphenyl) -1~ (3-hydroxy-2,2-dimethylpropyl)-2-
oxo-1,2,3,5-tetrahydro-4,l1-benzoxazepin-3-yl]acetyl}benzoic
acid (1.7 q).
'H-NMR (CDCl3) &: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H,

d, J =11.7 Hz), 3.39 (1H, dd, J = 3.9 Hz, 17.7 Hz), 3.43

20 (1H, d, § = 13.8 Hz), 3.62 (3H, s), 3.65 (1H, m), 3.85 (1H,

t, J = 7.8 Hz), 3.89 (3H, s), 4.49 (1H, d, J = 14.4 Hz),
4.63 (1H, q, J = 4.5 Hz), 6.19 (1lH, s), 6.63 (1H, m), 6.98
(l1H, m), 7.16 (2H, m), 7.41 (2H, m), 7.04 (2H, d, J = 8.4

Hz), 8.17 (2H, d, J'= 8.4 Hz).
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1H NVR (CDC13) 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 = 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, 6.84 (2H,
d J=8.7Hz), 6.97 (1H, t, J = 4.5 Hz), 7.17 (2H,
m, 7.39 (2H, m, 7.87 (2H, d, J = 8.7 Hz). 15 (2)
K2CO3( 0.5 g) and. ethyl bronpaceta® (0.22 nl) were
added to a solution of (3R ,5S)-7-chloro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl )-3-[2

- (4-
hydr GX§BRENYTY - 2- oxoet hyl ] -1, 5-di hydr o- 4, 1- benzoxazepi

n- 23 obt |n Ex 5-(l

(20 %H)[&%?eséa{ 'd tcﬁéom x? &Z eems ﬁr r%‘%’ ar}ylr)éér_n(9 E)M:roxy—
t enper t&l{n@ H S t.er, ANch cid

was ad e‘{é& %nz s%ﬁtll grﬁ% \?vagg%g act eg \?\nth

et hybeagsme%mmeymé@wl Mas weshedigwi th water,

dried over magnesi um sul ffate, and then 5 concentrat ed
under reduced pgessure. After the resulting residue

was di ssol yed.#n @i xture of THE (10 nl) and et hanol

(10 m), aquasyls NaOH solution (5 nl) was added

& onxture was stirred at room _

or 2 hours. The reaction solution was 10

Ta@li | uted hydrochloric acid and then

extract ce{ate. The organic | ayer was
washed pver magnesi um sul fate, and

then c Eent fat 3 educed pressure to obtain
(4-{[ (3R 3@#74 | or o- 5-
H,C HO

t enperature
aci dicN

0
OH

According 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, § =11.7 Hz), 3.42 (1H, m), 3.63 (3H, s), 3.67 (1H, m),
3.90 (3H, s), 3.93 (1H, m), 4.50 (1H, d, J = 14.7 Hz), 4.66
(1H, g, 3 = 4.5 Hz), 6.21 (1lH, s), 6.65 (1H, m), 7.00 (1H,
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 (1lH, m).

Example 85
(4-{[(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—yl]aéetyl}phenoxy)acetic acid



(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl)
-2 15 oxo=l, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ] acetyl } phenoxy)acetic acid (0.82 g) as. powder.

1H NWR (CDC13) 8: 0.65 (3H, s), 1.04 (3H, s), 3.20
(1H, d,. J =12.0 Hz), 3.31 (1H,.dd, J = 3.9 Hz, 17.1
Hz), 3.42 (1H, d, J = 15.0 Hz), 3.62 (3H, s), 3.66
(1H, m, 3.81 (1H, 20 m, 3.90 (3H, s), 4.46 (1H d, J
= 14..7 Hz), 4.61 (1H, m, 4-72102H s), 6.17 (1H

s), 6.63 (1H m, 6.94 (2H d, J = 9.0 Hz), 7.00 (1H
m, 7.17 (2H, m, 7.40 (2H, m, 7.95 (2H, d, J =9.0
Hz). 25 Exanple 86 212

(4-{[ (3R 5S -70ggkoro-5-(2,3-dinethoxyphenyl)-l-(S-hyd

b¥?§-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepi- 3-yl ] acetyl } phenyl ) acetic acid O Gt
OO0 HO HCOH 5 (1) According to a
finer \to that of Exanple 71-(1), ethyl

3R KS) - 7-ch or (2, 3-

-ggféfjggrékxl%sz-dinethylpropyl)-z-ox

OH

(1) According to a similar manner to that of Example
71-(1), (3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl)—3—[2—(4—hydroxyphenyl)—2—
oxoethyl]-1,5-dihydro-4, 1-benzoxazepin-2 (3H) -one was
synthesized using (2E)-4-(acetoxyphenyl)-4-oxo-2-butenoic
acid as the starting material.

'H-NMR (CDCl3) &: 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), 3.61 (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), 6.84 (2H, d, J = 8.7 Hz), 6.97 (1H, t, J
= 4.5 Hz), 7.17 (2H, m), 7.39 (2H, m), 7.87 (2H, d, J = 8.7
Hz) .

(2) K2C03(0.5 g) and.ethyl bromoacetate (0.22 ml) were
added to a solution of (3R,5S)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-3-[{2-(4-
hydroxyphenyl)—2—ox6éthyl]—1,5—dihydro—4,1—benzoxazepin—

2(3H)-one (1.0 g) obtained in Example 85-(1) in DMF (20 ml)



N

, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-

| ]acetyl } phenyl ) acet ate was synt hesi zed usi ng

2E)-4-14 10

2- et hoxy- 2- oxoet hyl ) phenyl ] - 4- oxo- 2- butenoi c acid as

he starting material. 1H NVR (CDC13) 6: 0.65 (3H,

), 1.05 (3H, s), 1.25 (3H t , J =7 . 2 Hz), 3.14

1H m, 3.35 (1H m, 3.43 (1Hy;¢d, J = 15.3 Hz),

.65 (3H, s), 3.65 (3H m, 3.81 (1H m, 3.90 15 (3H

), 4.15 (2H, q, J = 7.2 Hz), 4.49 (1H, d, J = 15.3

Hz), 4.63 (1H, m, 6.20 (1H, s), 6.64 (1H, m, 6.99

(1Hand the7miBc2Hwa¥) sti¥rdd {HAHoof) tempge P (r2H fol) 2. hours.
(2) A 2N aqueous NaCH solution (30 mM) was added to a

sol utfitem oF eydwdch(ibrfif( 38 & S)as/ackledy otle (2Xa3:tA0n solution
di met hoxyphenyl ) -1 - (3- hydr oxy- 2, 2-di net hyl propyl ) - 2- ox

0 2¥3s §X2r§EEF¢eﬂhﬁ@hydhml4aQQdﬁ§ﬁzox§hep¢xﬁﬁﬁct was washed
yI]acetyI}EhenyI)acetate (7.1 g) obtained in Exanple

86- ("LFh FAtAr mdtifde O¥PT TMEINST YA Fudhdtet RbIther00

m), and the mxture was stirred at roomtenperature

> f or CONABHF 52t orthd Sl AEHR T SHSTEER - weRL &R dilts ggsulting
wth diluted h d.and t d
i s'&ﬁwe%% Mg TeRn o ghoe PR o T U “are
vt gty g gl&%g% TagRESLUM S fALE: oo AN ENER 1) a
under re

concen uced pressure a n (

{[(%Bdé@tﬁemoo Q,dStg@ Al R wgzs,y ff%a alth(%oﬂydrox
2, 2-di net hyl propyl)-2-o0x0-1, 2, 3,5-tetr ro-4, 1-

benaemg@@@t&@ -Adr] acgbyt s phemy )raseusn a&ldlt(f!m wg%
1H NVR (CDC13) S 0.65 (3H, s) , 1.04 (3H s) , 3.

10 (1Hacidified with diluted hydrochloric acid and then extracted

1
y
(
(
t
S
(
3
S

with ethyl acetate. The organic layer was washed with
water, dried over magnesium sulfate, and then concentrated
under reduced pressure to obtain (4-{[(3R,5S)-7-chloro-5-
(2,3—dimethoxyphenyl)-1-(3—hydroxy—2,2—dimethylpropyl)—2—
15 oxo-1,2,3,5-tetrahydro~4, 1-benzoxazepin-3-
yllacetyl}phenoxy)acetic acid (0.82 g) as. powder.
"H-NMR (CDCl;) &: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H,
d,. J = 12.0 Hz), 3.31 (1H, dd, J = 3.9 Hz, 17.1 Hz), 3.42
(lH, d, J = 15.0 Hz), 3.62 (3H, s), 3.66 (1H, m), 3.81 (1H,
20 m), 3.90 (3H, s), 4.46 (1H, d, J = 14.7 Hz), 4.61 (1H, m),
4.71 (2H, s), 6.17 (1H, s), 6.63 (1H, m), 6.94 (2H, d, J =
9.0 Hz), 7.00 (1H, m), 7.17 (2H, m), 7.40 (2H, m), 7.95 (2H,

d, J = 9.0 Hz).

25 Example 86
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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 (1H, .
m , 3.69 (2H, 15 s), 3.81 (1H, 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 m, 7.17 (2H, M, 7.45 (4H m,
7.89 (2H, m Exanple 87 20

2-{[ (3R, 59)-7-chl oro-5-(2, 3-di ng{ hoxyphenyl ) - 1- ( 3- hydr
oxy- 2,2-di nethyl propyl)-2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 3-furancarboxylic acid 214
O-CH3/CH3 1/ OCl OOH N HCOO HCO™H ~J
Et hyl44-[[(BBR555) 7-Ih(13rac et 0Xy3 -2 iZredinaR it/ A& Py OPYI-) (3#hydroxy-
chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- &, Pdenzokpepipyl3-¢Fbx3-bxputsaneatehydr43)1-was
di ssolved 5 in toluene (5 mM), and DBU (0.3 m) was

t herpeadded zeperet-wvl] apkt gl } phatQth) agesdgsacid
chloroacetoal%Ehyde solution (0.4 m) was then added
under ice-eQElTRY, the mxture was stirred at room

t enper at or,CLishour. After water was added, the

(1) According to a similar manner to that of Example
71-(1), ethyl (4-{[(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- |
yllacetyl}phenyl)acetate was synthesized using (2E)-4-[4-
(2-ethoxy-2-oxoethyl)phenyl]-4-oxo~-2-butenoic acid as the
starting material.

'H-NMR (CDCls) &: 0.65 (3H, s), 1.05 (3H, s), 1.25 (3H,
;, J = 7.2 Hz), 3.14 (1H, m), 3.35 (1H, m), 3.43 (1H, d, J
= 15.3 Hz), 3.65 (3H, s), 3.65 (3H, m), 3.81 (1H, m), 3.90
(3H, s), 4.15 (2H, gq, J = 7.2 Hz), 4.49 (1H, d, J = 15.3
Hz), 4.63 (1H, m), 6.20 (1H, s), 6.64 (lH, m), 6.99 (1H, m),
7.18 (2H, m), 7.40 (4H, m), 7.90 .(2H, m).

(2) A 2N aqueous NaOH solution (30 ml) was added to a
solution of ethyl (4-{[(3R,5S)-7-chloro-5-(2,3-

dimethoxyphenyl) -1-(3-hydroxy-2, 2-dimethylpropyl) -2-oxo-



reaction solution was extracted with toluene. The 10
resulting organic |ayer was concentrated under reduced
pressure. The resulting residue was dissolved in

toluene (20 m), a catalytic anount of

p-tol uenesul fonic acid was added, and the m xture was
heated at 100C for 2 hours. The reaction sol ution was
concentrated and then purified bhy; 15 silica ge

colum. The resulting residue was dissolved in a

m xture of THE (5 m) and nethanol (20 m), a 2N

aqueous NaOH solution (5 m) was added, and the

m xtyrxg wast st tdiRio-at, 1-rpendeimeiatygre overni ght.

The reaction solution was acidified wwth diluted
hydriddhlcet iyt } pitdrd/ 1grdet hea exir apt edbt2ibedwid [Exeirpyle 86- (1)
acetate. The organic | ayer was washed with water,

dri eich everixpegnesi TMEsybpatk) ad ethenotont@&htmldt ednd the

under reduced pressure to obtain
2 {thypugg)was(ﬁﬂhpn§d5at room temperature for 2 hours. The

(2, 3-di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2-di net hyl p X
5.9 geactlon solution was ac1d1f1ed with diluted hydroc loric

0XO- 5-tetrahydro-4, I-benzoxazepln ] met hyl
: flﬁﬁcapﬁo%&m 2 EFSt%‘%WJng*) SRR Tl Fpegbrbanic

%eiow?%}¥a§?ed tﬁ4 %t$£5%g§%é7b¥%¥1m§8nes%§m 6ulfate,
(BHfE%) t{lé’ Sgoéc%’;’t(réhed v)*n%?%z‘ g}:?d(.l%d fég%.(%"t&ﬁb‘gﬁ%n -
g 23[(%&F%%fL7=%hio§o45t¥%,3%b%¥%t?%§ypﬁ%n§%%(fl 3- Hggrigy—

10 3- (2, bE 63k O 1phophh PLo=524-2 3, &, BRE Boxypieyls), 11- ( 3-
benzoxazepin-3-yl]lacetyl}phenyl)acetic acid <4.é g) -
'H-NMR (CDCl;) &: 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;ﬁm), 3.69 (2H,
15 s), 3.81 (1H, 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, m),

7.17 (2H, m), 7.45 (4H, m), 7.89 (2H, m)

Example 87
20 2-{[(3R,58)-7-chloro~5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-
2,2~dimethylpropyl)-2-oxo0-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-3-furancarboxylic acid



P

-
p—

12 hou

10

15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1-
benzoxazepi n-3-yl ] net hyl }-1, 3-thi azol - 4-yl ) propi oni c
acid 0~CH3 1\ /CH3 0 G .0N H3ICON HICHOO
OH (1) 10%°d carbon (47 ng) was added to a solution
of 216 et hyl
(2B) -3-(2-{[ (3R 59)-1-(3-acet oxyi 2, 2- di met hyl propyl) -
7-chl oro-5- (2, 3-di net hoxyphenyl )-2-o0xo0-1, 2, 3, 5-tetrahy
dr o-
4, 1- benzoxazepi n-3-yl ] nmethyl }-1, 3-t hi azol - 4-yl ) acryl at
e (0.47 g, 0.2 mml) obtained as in Exanmple 19-(I)
in THE (5 5<a}) U#Her nitrogen atnosphere, and
hydr ogen \hencHj ntroduced. The m xture was stirred
at roomt ataure for 48 hours and then at 40C for
catalyst was filtered off using Celite
ate was cgncentrated under reduced
pressur he re&sidue Was 10 purified by silica ge

* &kl opi ng  sol vent:
73:27-65:35)] to obtain ethyl
et oxy- 2, 2-di met hyl propyl )-7-

§
chloro-5-(2
chl i

Ethyl 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-yl]-3-oxobutanoate (1.2 g) was dissolved

in toluene (5 ml), and DBU (0.3 ml) was then added thereto.

After a 40% aqueous chloroacetoaldehyde solution (0.4 ml)

was then added under ice-cooling, the mixture was stirred

at room temperature for 1 hour. After water was added, the

reaction solution was extracted with toluene. The
resulting organic layer was concentrated under reduced
pressure. The resulting residue was dissolved 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 solution was concentrated and then purified by

silica gel column. The resulting residue was dissolved in

a mixture of THF (5 ml) and methanol (20 ml), a 2N aqueous

NaOH solution (5 ml) was added, and the mixture was stirred

at room temperature overnight. The reaction solution was

acidified with diluted hydrochloric acid and then extracted
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4, 1- benzoxazepi n-3-yl ] nmethyl } -1, 3-t hi azol -4-yl ) propi on
ate 15 (0.38 g, 0..58 mmol, 81% as a colorless oil.

1H NWR (CDC13) 5: 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), 3.54 (1H, d, J = 14.4 Hz), 3.56 (1H,
dd, J - 5.7, 15.0 Hz), 20 3.62%£§Ft s), 3.73 (1H, d,

J =11.1 Hz), 3.85 (1H, d, J =11.1 Hz), 3.89 (3H, s),
4.11 (2H, q, J =7.2 Hz), 4.29 (1H, dd, J =5.7, 7.2
Hz), 4.56 (1H, d,. J = 14.4 Hz), 6.31 (1H, s), 6.60
(1Hwidh dtRyR.dkddare.6. e (cddans), 18y98 wadlwalthedIwith
2.4, 7.2 H), 7.10-7.20 (2H, m, 7.28 (1H d, J = 8.4
Hz) wa2br7. 33i dd dvedtdmadnes i su f4t &lz) an@ lthen( 2pnlentrated
m xture of ethyl 3-(2-{[(3R 5S)-1-(3-acetoxy

2, 2uddret hydypregppirpsFuch| or oFaia, 3= di 3R HeXyphehybye25-
- OX0-

1, 2,(3, 8=dnedinpdipbeny 1} benFobaydepki= 3- 3t imstthylpropgl) -2-
t hi azol - 4-yl )%opi onate (0.35 g, 0.53 mmol) obtai ned

i n SXExAnpl & BEeCrphyaranN dqbesas=a stk imn hydd sgtfel} -3-
solution (3.0 m) and ethanol (10 m) was stirred at
roo#i"?%’i’r‘f)%rr%"t)’llé“)f 8F192(4fd9% - This mixture was

idifigd with 1 h hl or.i i.d (3.5
and et et 6PEL 088 0D SaliH adted 6 dcd: ghe 316 (18,
orggni ¢ layer yas washed i th ap 10, aguepys satyraged ;)
sodi Um chloride $6l ution, dri‘éd over " magnési um

sul tatg, (and stﬁhe@.gﬁan fnt rsa}t,eQ.yadgiﬁ,r q@qceidsopm,swi,e J =
to obtain 3-(2-{[(3R 5S)-7-chloro-5-(2, 3-

di meg hoxyphemyly- 116 3-hy drasy- 214; di netdiyloor@py! vy 2-©X99
0-
(l1H, d, J = 8.4 Hz), 6.95 (lH, 4, J = 9.3 Hz), 7.12 (1H, ¢t,

J = 8.1 Hz), 7.31 (3H, m).

Example 88

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-B—yl]methyl}—1,3—thiazol—4—yl)propionic acid

O~ch,

L
(O

0" NoH

(1) 10%Pd carbon (47 mg) was added to a solution of



1, 2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmethyl }-1,3
15 thiazol-4-yl)propionic acid (0.3 g, 0.51 mmol, 96%
as colorless noncrystalline powder. ("1 1H NMR
(CDC13) 6: 0.65 (3H, s), 1.05 (3H, s), 2.69- 2.80 (2H,
nm, 3.02 (2H, t, J =.7.2 Hz), 3.16 (1H, d, J = 12.0
Hz), 3.41 (1H, d, J = 14.7 Hz), 3.48 (1H, dd, J = 6.6,
20 15.3 Hz), 3.59-3.70 (2H, n),%g 62 (3H, s), 3.90
(3H s), 4.33 (1H, t, J = 6.6 &}, 4.47 (1H, d, J =
14.7 Hz), 6.21 (1H, s), 6.59 (1H, d, J = 2.7 Hz),
6.89 (1H, s), 7.00 (1H, dd, J = 2.4, 7.8 Hz),
Ziégj‘tﬁyzz(ﬁﬁ)lﬂﬁ—r@r{?-( 3&,‘ s )0-11-((23'=|,ac@:0xy-2§, @@ﬂﬁf@tﬂy&ﬁropyl) -

[ 2- {[-FeBRo BS) 5-7-2G Bl-at e Bh & 2y et IR RO Y PREIR, ), SEteBr Ay ddro-
r oxy-

2, 24dilreemyd praepyih)-32y bkoe th 2, 13,153t eh i ahylhro-vd,) kerylate
benzoxazepi n- 3-yl ] net hyl } - 4- (2-phenyl ethyl ) -1, 3-t hi azo

| - 5-(0yR] agetd-d2acndl D &R Ir@d asQigl Egapples 193C10 An THE (5
H3C HO 0 OH According to a simlar manner to that of

5 Exaffpl eunder nitrogen atmosphere, and hydrogen was then

10

15

20

25

introduced. The mixture was stirred at room temperature
for 48 hours and then at 40°C for 12 hours. The catalyst
was filtered off using Celite and the filtrate was
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography [developing
solvent: hexane-ethyl acetate (73:27-65:35)] to obtain
-ethyl 3-(2-{[(3R,5S)-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-4-yl)propionate
(0.38 g, 0.58 mmeol, 81%) as a colorless oil.
'H-NMR (CDCl3) &: 0.95 (3H, s), 1.03 (3H, s), 1.21 (3H,

t, J=17.2 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, 3 = 7.2, 15.0 Hz),

3.54 (1H, d, J 14.4 Hz), 3.56 (l1H, dd, J = 5.7, 15.0 Hz),
3.62 (3H, s), 3.73 (1H, d, J = 11.1 Hz), 3.85 (1H, d, J =
11.1 Hz), 3.89 (3H, s), 4.11 (2H, q, J = 7.2 Hz), 4.29 (1H,
dd, J = 5.7, 7.2 Hz), 4.56 (1H, d, J = 14.4 Hz), 6.31 (1H,
s), 6.60 (l1H, d, J = 2.4 Hz), 6.82 (lH, s), 6.98 (1H, dd, J
= 2.4, 7.2 Hz), 7.10-7.20 (2H, m), 7.28 (1H, d, J = 8.4 Hz),

7.33 (1H, dd, 0 = 2.4, 8.4 Hz).



the title conpound was obtained. 1H NWVR (CDC13) S:

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, m, 3.46 (2H, s), 3.61 (1H, d, J = 11.7
Hz), 3.87 (3H, s), 4.34 (1H, t, J = 6.9 Hz), 4.47 (1H
d, J =14.4 Hz), 6.20 (1H, s), 6.58 (1H, d, J = 2.4

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 met hoxyphenyl ) -1 -(3-hyd

r oxy-

2, 2-di met(ayl propore2 vexetidy 2, 3 @-tietsahysy or4,3lacetoxy-
benzoxazepi n- 3-yl ] net hyl } - 4- (2- phenyl et hyl ) - 1, 3- oxazo
-5 20,2-dyhtareipompQi)d76cktbrd-9- (Q,B13dim&thdd WHenydy-2-oxo-
...... FLOC O HHoly O O COH According to a simlar
manrier2, 8o St hat rafydecanpll eb@z oxddep ini- 8+ el ospouind 1was
obtained. 5 1H NWR (CDC13) 6: 0.64 (3H, s) , 1.04 (3H,
s) ,thZzag8lf¢2tyl)nropiona¥e5(MH35 2. 8758 2mpol), optained in

), 3.16 (1H d 0 =

10

15

20

25

Example 88-(1), a 1IN aqueous sodium hydroxide solution (3.0
ml) and ethanol (10 ml) was stirred ét room temperature for
2 hours. This mixture was acidified with 1N aqueous
hydrochloric acid (3.5 ml) and ethyl acetate (80 ml) was
added thereto. The organic layer was washed with an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 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—yl]metﬁyl}—1,3—
thiazol-4-yl)propionic acid (0.3 g, 0.51 mmol, 96%) as
colorless noncrystalline powder.

'H-NMR (CDCl3) &: 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, J =
12.0 Hz), 3.41 (1H, d, J = 14.7 Hz), 3.48 (1H, dd, J = 6.6,
15.3 Hz), 3.59-3.70 (2H, m), 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), 6.59 (1H, d, J = 2.7 Hz), 6.89 (1H, s), 7.00 (1H,

dd, J = 2.4, 7.8 Hz), 7.10-7.22 (2H, m), 7.38-8.01 (2H, m).

Example 89
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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, m, 6.18 (1H, s ), 6.59 (1H d, J =2
. 1 Hz), 6.95 (1H, dd, J =10 1.8, 8.1 Hz), 7.02-7.29
(8H m, 7.37 (1H, dd, J = 2.1, 8.4 0 Hz). Exanple 91
{2 [ (3R, 5S)-7-chl oro-5-(2, 3-dinethoxypheny|)- 1-(3-

hydroxy 2, 2-di net hyl propyl) - 2- oxo 1,2,3,5-tetrahydro-4
, 1 benzoxazepln 3-yl]ethyl}- 1FprrazoIe 4- car boxylic
acid 220 OCH3 1/ QCH3 O O NOH H3C OHC O HO

Accordi{ng3kps ) sian1ak o ABANE 3t rehabx phndxanplie (50hydroxy-
the title conpound was obtained. 1H NVR (CDC13) 5:

0. 62,23Hins}hy lppy13H2-6}0-12.2%-, 55t 2t b&hyRhy-4nji~ 3. 15
(1H, d, J = 12.3 Hz), 3.36 (1H, d, J = 13.8 Hz),

3. 6@RnEoKazepig-3=yI2m8thir) } - 8- @tph8klyleyhyR.-78 3-EhHazol-5-
t, J =7.5 Hz), 3.89 (3H, s), 4.25-4.43 (2H, m), 4.45
(1Hyldacgticisc®i 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

(2H, m, o
CW

Cl

H3C
HO 0o OH

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), 2.81=
2.92 (4H, m), 3.17 (1H, d, J = 11.4 Hz), 3.36 (1lH, d, J =
14.4 Hz), 3.40-3.70 (3H, m), 3.46 (2H, s), 3.61 (1H, d, J =
11.7 Hz), 3.87 (3H, s), 4.34 (1H, t, J = 6.9 Hz), 4.47 (1H,
d, J =14.4 Hz), 6.20 (1H, s), 6.58 (1H, d, J = 2.4 Hz),

6.90-7.06 (3H, m), 7.09-7.38 (7TH, m).

Example 90
[2-{[(3R,58)-7-chloro~-5-(2, 3-dimethoxyphenyl) -1~ (3-hydroxy-
2,2—dimethylpropyl)52—oxo—1,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yllmethyl}-4- (2-phenylethyl)~-1,3-oxazol-5-
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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). ti~J .Exanple 92
3-(1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3
15

h. ydr oxy- 2, 2- di net hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o-
4,1 benzoxazepi n-3-yl]ethyl}-1H pyrazol -5-yl) propionic
acid 221 OCH3 1/ /CH3 O C Qy-NN "I N H3CO
H3C HO HO O According to a simlar manner to that of
Exanpl e 88 using

1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
hydr gxyadstic acid

2- dlnethylpropyl) 2-0x0-1,2,3,5-tetrahydro-4,1 5

benzoxazepi nSeryl ] et hyl } - 1FprrazoI 5- carboxyllc acid
obt ai ned Exanpl e 50, the title conpound was

obt ai ned. FPNMR (CDC13) S: 0.63 (3H, s), 1.04 (3H
s), &.20

According to a similar manner to that of Example 27,
the title compound was obtained.

'"H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3H, s), 2.68 (2H,
t, J =7.5Hz), 2.87 (2H, t, J = 7.5 Hz), 3.16 (lH, 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, m),

6.18 (1H, s), 6.59 (l1H, d, J = 2.1 Hz), 6.95 (1H, dd, J =

1.8, 8.1 Hz), 7.02-7.29 (8H, m), 7.37 (1H, dd, J = 2.1, 8.4
Hz).
Example 91

1-{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-yl]lethyl}-1H-pyrazole-4-carboxylic acid
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2. (2 m, 2.69 (2H, t, J = 8.1 Hz), 2.87-2.98 (2H,
m, 3. (1H, d, J = 12.3 Hz), 3.35 (1H, d, J = 14.1
Hz), 3. 605 10 (3H, s), 3.613 (1H, d, J = 12.3 Hz),
3.88 (1H, t, J = 6.3 Hz), 3.89 (3H, s), 4.20-4.30 (2H,
m, 4.41 (1H, d, J = 14.1 Hz), 5.97 (1H, d, J =1 . 8
Hz), 6.13 (1H, s), 6.61 (1H, d, J = 2.1 Hz), 6.99
(1H, dd, J = 2.1, 7.8 Hz), 7.17,4340 (5H M. 15
Exanpl e 93

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

hydr oxy- 2, OnBHJ}yIpropy)-Z-oxo-l 2,3,5-tetrahydro-4,
1- benzo nln Gcyl]lethyl}-1H pyrazol -4-yl)propionic
acid 222 CAb3 O CH3 O O\-N H3C H3C HO OH
According tp a simlar manner to that of Exanple 92,
mound mas obtalned "H NMR (CDC13) 5:

s), 2.23- 5 2 40 (2H n, 2.50

(2H, ) 71 (2H t, 7.2 Hz), 3.15
(1H, dHQCJ =N o7 Hz) 3506 1H, d, J = 14. 4

According to a similar manner to that of Example 50,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.05 (3H, s), 2.29-
2.50 (2H, m), 3.15 (1H, d, J = 12.3 Hz), 3.36 (1lH, 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

(1H, 4, J

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 (2H, m),
7.28 (1H, 4, J = 8.4 Hz), 7.34 (1H, dd, J = 2.4, 8.4 Hz),

7.85 (1lH, s), 7.88 (1lH, s).

_ Example 92
-(1-{2-[(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-yllethyl}-1H-pyrazol-5-yl)propionic acid
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J =11.7 Hz), 3.61 (3H s), 3.72
), 3.90 (3H, s), 4.18-4.37 (2H, m,
4.4 Hz), 6.14 (1H, s), 6.61 (1H, d,
0 7.03 (1H, m), 7.15-7.30 (5H m,
.1, 8.7 Hz). 0 Exanple 94

96
- (3- acetoxy 2, 2-di et hyl propyl )-7-chl or

S) -
(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2 3 5-tetrahydro-4,1
benzoxazepi n-3-yl : ] et hyl }- 1FprrazoIe 4- carboxyllc

acid 223 0- CF6 1/ /CH3 C ONOH HCO-~ly CO O
CH3 Accordipg to a simlar manner to that of Exanple

14, the e%Sonmpound was obt ai ned. 1H NMVR ( CDCL3)
5. 0.95 S) 1.02 (3H, s), 2.03 (3H, 5 s),
2.30-2.5 2H°rr) 3.52 (1H, d, J = 14.1 Hz), 3.62
(3Hg. S %2 (1H, d, J = 10.8 Hz), 3.77 (1H dd, J =
5. 4. Hz)y,.. 3. 86 (1H d, J = 10.8 Hz), 3.90 (3H,
s), 4 .gz(i\uw

N o —

HO
o

According to a similar manner to that of Example 88

using 1-{2-[(3R,5S8)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-

hydroxy—2,2—dimethylpropyl)—2-oxo—1,2,3,5—tetrahydro-4,1-

benzoxazepin-3~yllethyl}-1H-pyrazol-5-carboxylic acid
obtained in Example 50, the title compound was obtained.

'H-NMR (CDCl3) &: 0.63 (3H, s), 1.04 (3H, s), 2.20-

2.43 (2R, m), 2.69 (2H, t, J = 8.1 Hz), 2.87-2.98 (2H, m),

3.15 (1H, d, J = 12.3 Hz), 3.35 (1H, d, J = 14.1 Hz), 3.605

(3H, s), 3.613 (1H, d, J =12.3 Hz), 3.88 (1H, t, J = 6.3
Hz), 3.89 (3H, §), 4.20-4.30 (2H, m), 4.41 (1H, d, J = 14.1
Hz), 5.97 (1H, d, J = 1.8 Hz), 6.13 (1H, s), 6.61 (1H, d, J
= 2.1 Hz), 6.99 (1H, dd, J = 2.1, 7.8 Hz), 7.17-7.40 (5H,

m) .

Example 93
3-(1-{2-[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethyibropy)—2—oxo—1,2,3,5—tetrahydro—4,l-

benzoxazepin—3—yl]ethyl}—lH—pyrazol-4—yl)propionic acid
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m, 4.56 (1H, d, 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, dd, J = 2.7,
9.0 Hz), 7.86 (1H, s), 7.90 (1H, s). Exanple 95
3-(I-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3
- 15

hydr oxy- 2, 2-di met hyl propyl ) -2-o0%$,1, 2, 3, 5-tetrahydro-4
, 1 benzoxazepi n-3-yllethyl}-1H pyrazol -4-yl) - 3-

hydr oxypropi onic acid 224 OCH3 CH3 OHOO C p OH
3C ~01111 H3C HO According to a simlar manner to that

of Exanpl e 18~cithe title conpound was obt ai ned.
1H NVR (¢ 3) & 0.63 (3H, s), 1.04 (3H, s), 2.28 5

2.40 (2H\Ypf 02.63-2.80 (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% Q 3.76-3.82 (1 m) , 3.90 ( 3 H, s
) . 4.19-4 44)13H, , 5oo 5.09 (1H, n) 6.13 (1H,
s ), 6.% H, =2 . 1 Hz), 6.98- 7.02 (1H,
m, 7.'13?22%%,

H,C o

OH

According to a similar.manner to that of Example 92,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.63 (3H, s), 1.04 (3H, s), 2.23-
2.40 (2H, m), 2.50 (2H, t, J = 7.2 Hz), 2.71 (2H, t, J =
7.2 Hz), 3.15 (1H, d4, J = 11.7 Hz), 3.35 (1H, d, J = 14.4
Hz), 3.607 (1H, d, J = 11.7 Hz), 3.61 (3H, s), 3.72 (lH,

J

6.6 Hz), 3.90 (3H, s), 4.18-4.37 (2H, m), 4.42 (1H, d,

J

14.4 Hz), 6.14 (1H, s), 6.61 (1H, d, J = 2.1 Hz), 6.96-

7.03 (1H, m), 7.15-7.30 (5H, m), 7.35 (1H, dd, J = 2.1, 8.
Hz) .
Example 94

1-{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]ethyl}-1H-pyrazole-4-carboxylic acid
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10 Exanpl e 96

3-(1-{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] ethyl}-1H pyrazol -5-yl)-3 15

hydr oxypropionic acid 225 OCH3 1/ OQCH3 Cd 0O \-N
N N 11 H3C ~011 H3C HO HO O ¢k; According to a
simlar manner to that of Exanple 18, the title
conpound was obtai ned. 1H NMR (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 (2H,

n, 3.14 /2% d, J = 12.0 Hz), 3.158 (1/2H d, J =
12.0 Hz) | J%1/2H d, J = 14.1 Hz), 3.35 (1/2H, d,
J=14.1 3.50-3.63 (1H, m), 3.59 (3/2H, s), 3.60
(3/ A 088 (3H, s), 3.91-4.03 (1H, m, 4.20-4.51

According to a similar manner to that of Example 14,

the title compound was obtained.

'H-NMR (CDCls) &: 0.95 (3H, s), 1.02 (3H, s), 2.03 (3H,

s), 2.30-2.50 (2H, m), 3.52 (1H, d, J = 14.1 Hz), 3.62 (3H,

s), 3.72 (1H, 4, J = 10.8 Hz), 3.77 (1H, dd, J = 5.4, 7.2

Hz), 3.86 (1H, d, J = 10.8 Hz), 3.90 (3H, s), 4.25-4.43 (2H,

m), 4.56 (lH, d, J = 14.1 Hz), 6.26 (l1H, s), 6.64 (1H, d, J

= 2.7 Hz), 6.97-7.05 (1H, m), 7.17-7.25 (2H, m), 7.26 (1H,
d, J = 9.0 Hz), 7.33 (1H, dd, J = 2.7, 9.0 Hz), 7.86 (1H,

s), 7.90 (1H, s).

Example 95
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, 1-
benzoxazepin-3~yl]ethyl}-1H-pyrazol-4-yl)-3-

hydroxypropionic acid
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10 (3H, m, 5.18-5.28 (1H, m, 6.09 (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), DE®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)
-1-

(3- hydroxy-2, 2-di met hyl propyl ) - 2,9x0-1, 2, 3, 5-t et r ahydr
O_

4, 1- benzoxazepi n-3-yl]ethyl }-1H pyrazol -4-yl)acrylic
acid 226 OICH3 1/ OCH3 C ON NHaC OO0 3CHO
OH Accordingptg a simlar nmanner to that of Exanple

19, e gbnpound was obtai ned. 1H NVR ( CDC13)
8: 0.64 Y™ 1.05 (3H, s) , 2.29 5 2.49 (2H, m,
3.15 (1H J = 12.3 Hz), 3.36 (1H, d, J = 13.5 Hz),
3. 61c $—o) = 12.3H3),83.62 (3H, s), 3.80 (1H,
dd, J ¥ .2 Hz). 3 H s), 4.28-4.40 (2H, m,
4. 46 aNd.(J X 43.F Hz) , 6.09 (1H, d, J = 15. 9
Hz) |, §e16 (1 N

HfiT/J

According to a similar manner to that of Example 18,
the title compound was obtained.

"H-NMR (CDCl3) &: 0.63 (3H, s), 1.04 (3H, s), 2.28-
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),
3.76-3.82 (1H, m), 3.90 (3H, s), 4.19-4.44 (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, m), 7.19-7.22 (6H, m).

Example 96

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, 1-
benzoxazepin-3-yl]lethyl}-1H-pyrazol-5-yl)-3-

hydroxypropionic acid
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s) , 6.62 (1H, d, J = 2. 4 Hz) , 7.03 (1H, dd, J 2. 1,
7.2 10 Hz), 7.18-7.24 (2H, 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 (1H, d, J = 15.9 Hz), 7.62 (1H, s). Exanple 98
15

4- (5-{[ (3R, 5S5)-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- %etrahydro-4,1-
benzoxazepi n-3-yl)-1, 3, 4- thladlazol-2-yl]butanoic acid
227 OCH3 1/ OdCH3 C O nn~/ .SH3C O N H3CN
HO O OH Accorgling to a simlar manner to that of
Exanpl e 58 thestitle conmpound was obtai ned. 1H NWR
(CDC13) $§ 65°%(3H, s) , 1.05 (3H, s) , 2.15 (2H, 5
qui nt et 2. Hz), 2.49 (2H, t, J =7.2 Hz), 3.16
(2H, ¢t d-2 Hz), 3.10-3.20 (1H, m, 3.38 (1H d,
J =1 fz) , \.3.53 (1H, dd J = 6.6, 15.3 Hz),
3.58-3#‘2@\_ 92 (3H, s), 4.39 (1H, t, J = 6.6
Hz) d, 13.8 Hz), 6.20 (1H, s), 6.59

6.99 (1H, dd,

According to a similar manner to that of Example 18,
the title compound was obtained.

'H-NMR (CDClj3) &: 0.62 (3/2H, s), 0.63 (3/2H, s), 1.02
(3/2H, s), 1.03 (3/2H, s), 2.20-2.40 (1H, m), 2.21-2.43 (1lH,

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

(1/2H, d, J 14.1 Hz), 3.50-3.63 (1H, m), 3;59 (3/2H, s),
3.60 (3/2H, s), 3.88 (3H, s), 3.91-4.03 (1H, m), 4.20-4.51
(3, m), 5.18-5.28 (1H, m), 6.09 (1/2H, s), 6.11 (1/2H, s),
6.139-(1/2H, s), 6.144 (1/sH, s), 6.61 (l1H, d, J = 1.8 Hz),

6.96-7.01 (1H, m), 7.15-7.40 (5H, m).

Example 97
(2E)—3—(1—{2—[(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)— -
(3-hydroxy-2,2-dimethylpropyl) -2-oxo-1, 2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yl)lethyl}-1H-pyrazol-4-yl)acrylic acid



10

15

10J =1.8, 8.1 Fh), 7.12 (1H, dd, J = 1.8, 8 2 Hz),
7.19 (1H, t, J =8.1 Hz), 7.32 (1H, d, J = Hz) ,
7.36 (1H, dd, J = 2 1, 8.4 Hz). Exanple 99 15
2-(2-{[ (3R 58) 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-tetrahydro-4
, 1- benzoxazepin-3-y|]nethy|}-1 3-thiado| 5-yl)-3-
phenyl propionic acid 228 OCH,0H3 0° A 0 ~ N HIC
ON s ¢ HOOH (1) Cbncentra%ed sul furic acid (0.1
m) was added to a solution of
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -
1- ( 3- hydr oxy- %52 di met hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahy
dro 5
4, 1- benz o ~p|ncﬁ yl T methyl } -1, 3-thi azol -5-yl)acetic
acid (7. .0 nmol ) obtalned in Exanple 1 in
et hanol (75 n1) and the m xture was heated to refl ux
for Q4 g~ t h stlrrlng After standing to cool to
roomt ¢ atu ey they _mxture was concentrated under
reduce e ’é? yI

H,C o

H,C

HO

According to a similar manner to that of Example 19,
the title compound was obtained.

1H-NMR (CDC1l;) &: 0.64 (3H, s), 1.05 (3H, s), 2.29-

2.49 (2H, m), 3.15 (1H, d, J = 12.3 Hz), 3.36 (1H, d, J =

13.5 Hz), 3.61 (1H, d, J = 12.3 Hz), 3.62 (3H, s), 3.80 (1H,

dd, J = 5.4, 7.2 Hz), 3.90 (3H, s), 4.28-4.40 (2H, m), 4.46
(1H, d, J = 13.5 Hz), 6.09 (1H, d, J = 15.9 Hz), 6.16 (1H,
s), 6.62 (1H, d, J = 2.4 Hz), 7.03 (1H, dd, J = 2.1, 7.2

Hz), 7.18-7.24 (2H, 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 (1H, d, J = 15.9

Hz), 7.62 (1H, s).

Example 98
4-(5-{[(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)-1,3,4-thiadiazol-2-yl]lbutanoic acid



10 acetate (400 mM) was added to the residue. The
organic |ayer was washed wi th an aqueous saturated
sodi um carbonate solution, water and an aqueous
saturated sodi umchloride solution, dried over
magnesi um sul fate and then concentrated under reduced
pressure. The resulting residue 15 was dissolved in
DVF (70 m). Imdazole (1.06 g,24%5.7 nmol) and
tert-butyl di nethylchlorosilane (2.36 g, 15.7 mmol)
were added thereto and the m xture was stirred for 14
hours. After water (50 ml) was added, the reaction

sol ution mas<3%%racted with ethyl acetate (350 m) and
the 20 ordat c %@yer was washed with water and an

aqueous st drat ed sodi um chl oride solution, dried
over nagne-iun1 sul fate, and then concentrated under
r eduse sure. The resulting residue was purified

by sil gel | um chromat ogr aphy [ devel opi ng
sol ven : ?é}ﬂy acetate 5 (1:1)] to obtain ethyl
(2-{[(BR 59)-Te tert-

butyl@dg hyI)S|N | Toxy}- 2, 2-di net hyl propyl )-7-chl oro

(2, 3- dlnethoxyphenyl) 2} oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3- yl]netg oHl, 3- t hi azol - 5- yI)acetate
(7.97 g, 11.1 mmol, 85% as pale yell ow

nhoncr yst@ééémn%o\e@es s 15 L+ MMRn @m%ha‘% o2 anl('l%ﬂza 56,
s), 0.11 (3H, s), 6 (3H, s), 0.98 (9H, s)

(3Hthe) tlt_llé%o(z@duna wals-ot@ta%rl‘ela) 3 29 (1H d, J =
9.9 Hz), 3.34 (1H, d, J = 9.9 H), 3.55 (1H, dd, J =
7 . 2, Y¥b.NMRHZ)YDC3B,)6%: (bHssinBH,J ‘) 6.1.05 1340 Ky),2.15 (2H,
3.72 (3H, s), 3.78 (1H, d, J = 13.8 Hz), 3.89 (2H s).

53.99uintet, J = 7.2 Hz), 2.49 (2H, t, J = 7.2 Hz), 3.16 (2H, t,

10

15

J=17.2 Hz), 3.10-3.20 (1H, m), 3.38 (1H, 4, 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 (1H, t, J = 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,
J=1.8, 8.1 Hz), 7.12 (1H, dd, J = 1.8, 8.2 Hz), 7.19 (1H,
t, J =8.1Hz), 7.32 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J =

2.1, 8.4 Hz).

Example 99
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-
benzoxazepin-3-yllmethyl}-1, 3-thiadol-5-yl)-3-

phenylpropionic acid



@

15 (3H, s), 4.30 (2H, g, 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), 6.65-6.68 Q(1H, m, 7.07 (1H, dd, J = 2.4, 6.9
Hz), 7.20-7.31 (2H, m, 7.36-7.40 (2H, m, 7.52-7.54
(1H, M. (2) Lithiumbistrinmethylsilylamde (0.63 m,
0.7 mol) 20 was added dropmﬁse to a solution of
ethyl (2-{[(3R 5S5)-1I-

(3-{[tert- butyl(dlnethyI)S|IyI]oxy} 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

4, 1- benzg Aepc%-s-yl]nethyl}-1,3-thiazol-5-y|)acetate
) obtained in Exanple 99-(1) in THE
25 78C under nitrogen atnosphere. After

che sane 230 tenperature for 1 hour

.08 M, 0.7 mol) was added dropw se
gture was stirred at - 50C for 5

hours. Aft Jéi1 ‘ rated anmoni um chl ori de
sol uti
W th eb I acetate

he m xture was 5 extracted
é. 7 and the organic |layer was"
washed w th an aque us saturated sodi um chl oride
sol uti on

over gnesium sul f at d then
concentré%g Onc ntratggc%%f%P€§éﬁfég ?%e resulwas deed to a

res%&ﬂﬁ 1 YRS Pug% 3evé¥8§| 'éﬁi&?@ C?kuywhlmethOﬁyPhenyl)

chronatogra opi ng sol vent : “hexane

t t i Lt XOo—- etra ro-
et el e 9 B 25

5 bgt W, (dbers sud ﬁeadllmtb]rgxyﬁne@nzl idiaBt-Byk Pz OPyd Jy1f=ebk @& Oacid
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(2, 3-7dbngt hoxypheyl)) oBt oxed iy, Bxompeé r ahrdreaahdndl (75 ml)

benzoxazepi n-3-yl ] nethyl }-1, 3-thiazol -5-yl)-3
and the mixture was heated to reflux for 24 hours with
stirring. After standing to cool to room temperature, the
mixture was concentrated.under reduced pressﬁre and ethyl
acetate (400 ml) was added to the residue. The organic
layer was washed with an aqueous saturated sodium carbonate
solution, water and an aqueous saturated sodium chloride
solution, dried over magnesium sulfate and then
concentrated under reduced pressure. The resulting residue
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

organic layer was washed with water and an aqueous



15 phenyl propionate (0.33 g, 0.41 mmol, 59% as a
colorless oil. 1IHNWR (CDC13) S -0.11 (3H, s), -0.02
(3H, s), 0.8 (3H s), 0.88 (9H, s), 1.00 (3H, s),

1.15 (3/2H, t, J =6.9 Hz), 1.16 (3/2H, t, J = 6.9

Hz), 3.05 (1/2H, dd, J = 4.8, 20 6.9 Hz), 3.10 (1/2H,

dd, J = 4.8, 6.9 Hz), 3.19 (1H, d, J = 9.6 Hz), 3.24
(1H, d, J = 9.6 Hz), 3. 32 (1/2%@29d J =3.3, 8.4

Hz), 3.37 (1/2H, dd, J 3.3, 8.4 Hz), 3.44 (1H, dd, J

= 7.5, 15.0 Hz), 3.53 (1H dd, J = 5.7, 15.0 Hz), 3.62
(3H, s), 3.68 (1H, d, J 14.1 Hz), 3. 89 (3H, s),

4. 0z ukGtedHso@un)ch14r28e 4s Sat(ibn, @ried. ddef Mdgn@sium
J =14.1 Hz), 6.28 (1H, 231 s) , 6.57 (1H, s) ,

6. 9&uLf@Be( 1&hd ffhen tofBerdt B DHndeyr reddcd8 frHddsusk. The
(3) A boron trifluoride diethyl ether conplex (0.16

m , repu22ipgorysivhe addedudiDipd S tsdlacsoper | orluph
ethyl 2-(2- 5
{[(Sﬁrsg?tigfépqxt@kWB%GPmedﬁﬂéﬁwvl)§?K§m?vﬁypd2azetate

dlneth | propyl)-7-chl oro-5- dlnethox henyl 2- 0XO0
% ? tgygbtaln ethyl (2({f 3R, 53) Xp tggg—

it ’%wﬁt r%%ﬁéiyibbe“m;;zgﬂmtggxag L
At a2 oekie lh%{lg?hé%%"'n?g Perperat o %d'sro-%l-

houao%nzwg%%l(@ 3-m1zm Aded, %%9%259 Ws“ﬁ LR A 5097 g,

was extracte acétate or gani

| ayer . Taﬁm&ﬁsnﬁﬁ M%Ehpaﬁg ﬁgﬁﬁﬁﬂ%oﬁé&95@%fﬂu§p$o%ﬁﬁr
chiori de solutlon dried over nagne5|un1sulfate and

10 t hen COHP&W#JQE@@lH”QﬁrOf@gu?gﬁ, , 0.11 (3H, s), 0.96 (3H,

15

20

25

s), 0.98 (9H, s), 1.10 (3H, s), 1.39 (3H, t, J = 6.9 Hz),
3.29 (1H, d, J = 9.9 Hz), 3.34 (1H, d, J = 9.9 Hz), 3.55
(lH, dd, J = 7.2, 15.0 Hz), 3.67 (1H, dd, J = 6.0, 15.0 Hz),
3.72 (3H, s), 3.78 (1H, d, J = 13.8 Hz), 3.89 (2H, s), 3.99
(3H, s), 4.30 (2H, g, J = 6.9 Hz), 4.43 (1H, dd, J = 6.0,
7.2 Hz), 4.50 (1H, d, J = 13.8 Hz), 6.38 (lH, s), 6.65-6.68
(l1H, m), 7.07 (1H, dd, J = 2.4, 6.9 Hz), 7.20-7.31 (2H, m),
7.36-7.40 (2H, m), 7.52-7.54 (1H, m).

(2) Lithium bistrimethylsilylamide (0.63 ml, 0.7 mmol)
was added dropwise to a solution of ethyl (2-{[(3R,5S)~1~ |
(3-{{tert-butyl (dimethyl)silyl]oxy}-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-yl)acetate (0.5
g, 0.70 mmol) obtained in Example 99-(1) in THF (5 ml) at -

78°C under nitrogen atmosphere. After stirring at the same



50- mextracted with et
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15 pressure. The resulting residue was purified by

silica gel colum chronmat ography [devel oping sol vent:
hexane-ethyl acetate (1:1-2:3)] to obtain ethyl

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

5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl pr opy

) -2-
oxo-l,2,3,5-tetrahydro-4,1-ben29§§zepin-3-y|]nethy|}-1

, 3 20 thiazol -5-yl)-3-phenyl propionate (0.24 g, 0.35

nmmol, 85% as col orless noncrystalline powder. 1H NWVR
(CDC13) 5: 0.65 (3H, s), 1.06 (3H, s), 1.16 (3H, t, J

= 1. )ratgrgof& a.lhealfk H&nz@l 33-ohial Q@HDS rﬂL 3. 55mmol)
(1H d =57, 15. 3 Hz) , 3.59-3.70 (1H mM , 3.6
(3Hwas) add85 3r<§9d1(s%ch§}teté-&Q:}%h%lmﬁét‘hretﬂwas stlrred at -
4.27-4.39 (1H, m, 4.49 232 (1H, d, J = 14.4 Hz) ,

6. 20t H08)5 ,hdurS7? (AHtesl,an) aguioub sd)rat®edIdmibofium
(1H, m, 7.03-7.35 (9H, m, 7.37 (1H, s). (4) A
nixtthQréﬂee$¢%utipn(23{@@BFM&§3adﬁe§hl@he BiUIP was

di et hoxyphenyl 1- (3- hydroxy- 2, 2-di net hyl pr opyl 2- 0X
A Yidy S’lyl gcetate (60 ml), aXdpthe ):Dr)ganlc layer

1,2,3,5-tetrahydro-4, | -benzoxazepi n-3-yl ] methyl}-1,3
t hi 4261 ¥gsheq. "Bltﬁhé‘ﬁyﬁﬁl“%%‘ﬂ%n%ﬁtélr(a@eﬁ §°d7€)“"2£?q+r?6ll)je

Py %%é'ogs?a?%ﬁvef 9 ST LRI (319 b

stirred a roqy1 enpe&gtur for 1 hour., The nh§5ure

vas GUG1 TR W THEINCTO Shdtie Hyr ook oriee dord® »es:e

|€r12) .%Ja éu?ﬂf&é&% %)iﬁg.égtggl V%c#hgmel&:mﬁdvmg‘g@é fﬁ)%

organi c 'l ayer was was an aq

Satqw%kéﬂo§£K§LHBﬂU%th'ﬁ§x§£%igdﬁyl agétggeoMﬁﬁ.73 27)] to

magnesi um sulTate, and then concéntrated under reduced

pr eswitbent ocobt @224 (23R {SR BJ3-{-ebkero-5-(2, 3
butyl (dimethyl)silyljoxy}-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo0-1,2,3,5-tetrahydro-4,1-
benzoxazepin—3—yl]methyl}—1,3—thiazol—5—yl)—3—
phenylpropionate (0.33 g, 0.41 mmol, 59%) as a colorless
oil.

'H-NMR (CDCl;) &: -0.11 (3H, s), -0.02 (3H, s), 0.85

(34, s), 0.88 (SH, s), 1.00 (3H, s), 1.15 (3/2H, t, J = 6.9
Hz), 1.16 (3/2H, t, J = 6.9 Hz), 3.05 (1/2H, dd, J = 4.8,
6.9 Hz), 3.10 (1/2H, dd, J = 4.8, 6.9 Hz), 3.19 (1H, 4, J =
9.6 Hz), 3.24 (1H, d, J = 9.6 Hz), 3.32 (1/2H, dd, J = 3.3,
8.4 Hz), 3.37 (1/2H, dd, J = 3.3, 8.4 Hz), 3.44 (1H, dd, J
= 7.5, 15.0 Hz), 3.53 (1H, dd, J = 5.7, 15.0 Hz), 3;62 (3H,
s), 3.68 (1H, d, J = 14.1 Hz), 3.89 (3H, s), 4.02-4.16 (3H,

m), 4.25-4.34 (1H, m), 4.41 (1H, d, J = 14.1 Hz), 6.28 (1H,



N

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 }-1, 3-
t hi azol - 5-yl ) - 3- phenyl propi oni caci d. (0.19 g, 0.29

mmol, quant.) as a colorless noncrystalline powder.
1H NMVR (CDC13) 6: 0.64 (3H, s), 2§104 (3/2H, s), 1.05
20 (3/2H, s), 3.06 (1H, dd, J = 7.5, 13.8 Hz), 3.18

(1H, d, J = 12.0 Hz), 3.37 (1H, d J =14.7 Hz),
3.30-3.63 (3H, m, 3.61 (3H, s), 3.63 (1H, d, J =
12. @)hiz)p, 53. 8 ( 3)2H6.92-7. 80 88LH,. 3)2Hy . 88+7 B8OS4, 14) ,
(1H m, 4.27-4.37 (1.H m, 4.46 (1H d, J = 14.7
Hz) ,7.87191¢1H) s), 6.55-6.60 (1H, m, 25 6.92-7.00
(1H, m, 7.05-7.41 (10H, m. 233 Exanple 100
(2-{[ (3R35S) -HoA@+ daetfoxnyr 2@ -dliatbtyiy kphepytgmpl-cehl(6r 86 ml,
-5-
(2, 3—-8?m%bky'tﬁ‘ﬁerﬁ5¢ld)9d2dé§t®wilsez t3 5- tsehabmmrqf- £thyls2-
benzoxaze i neth -1, 3-t hiazol - %}?etlc acid
> o~cHd (3 R/ -ctlftsr %@@ethml FBé’ XYO 3"
Ex l.e 14,
ACCOE%Eng{prop;T legglorqur % %g%gtggxypﬁggil) ~2-0X0-
1,2,3,5—tetrahydro—4,1—benzoxazepin-3—yl]methyl}—l,3-
thiazol-5-yl)-3-phenylpropionate (0.33 g, 0.41 mmocl)
obtained in Example 99-(2) in acetonitrile (5 ml). After
10 stirring at the same temperature for 1.5 hours, water (2
ml) was added thereto and the mixture was extracted with
ethyl acetate (60 ml). The organic layer was washed with
an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
15 pressure. The resulting residue was purified by silica gel
column chromatography [developing solvent: hexane—ethyl
acetate (1:1-2:3)] to obtain ethyl 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-benzoxazepin-3-yllmethyl}~-1, 3-
20 thiazol-5-yl)-3-phenylpropionate (0.24 g, 0.35 mmol, 85%)
as colorless noncrystalline powder.
'H-NMR (CDCl3;) &: 0.65 (3H, s), 1.06 (3H, s), 1.16 (3H,
t, J =17.2 Hz), 3.00-3.21 (2H, m), 3.29-3.50 (3H, m), 3.55
(1H, dd, J ='5.7, 15.3 Hz), 3.59-3.70 {1H, m), 3.62 (3H, s),

25 3.89 (3H, s), 4.00-4.21 (4H, m), 4.27-4.39 (1H, m), 4.49



!

the title conpound was obtained. 'H NWMR (CDCL3) S:
0.95 (3H, s) , 1.02 (3H, s) , 2.02 (3H, 10 s),
3.39-3.62 (3H, m, 3.61 (3H, s), 3.73 (1H, d, J =
Hz), 3.82 (2H, s), 3.85 (1H, d, J = 10.8 Hz), 3.88
(3H, s), 4.33 (1H t, J =6.9 Hz), 4.56 (1H d, J
13.8 Hz), 6.30 (1H, s), 6.59 (1H, d, J = 2.4 Hz),
6.96 (1H dd, J =3.3, 6.6 Hz),,4.10-7.20 (2H m,
7.26-7.34 (2H, m, 7.47 (1H, s) ~°15 Exanple 101

(2-{[ (3R SS)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3-hyd

r oxy-

2, 2- digretdhy bpLopy| 4 120X @- 202 Bu -4\t ralydrend. d- g = 1.5
benzoxazepi n-3-yl ] nmethyl } -1, 3-thi azol -5-yl )acetic acid

234 p0al gl.ym-sabt QH, @3 7C8-7 s G 9EZm) N 9.27 QH, s).
CH3 N CH3 HOO O 2 According to a simlar nmanner to

that of EXdanpl ei2fre tdfeetht ) e2-c@pdusd, das- obtal areds5- (2, 3-
5 1H NWR (CDC13) S 0.61 (3H, s), 0.87 (3H, s), 3.04-

3. 3¢lifeHhoryph8nyD--3.-65 -hyHroxy- 2, -8B me8Hylsyopyl) -2~oxo-
4.23-4.50 (2H, m, 6.13 (1H, s), 6.55 (1H s), 6.93

10.8

5(1H},§J3J5:tgtgahydro—4,1—benzoxazepin—3—yl]methyl}—1,3—

10

15

20

thiazol-5-yl)-3-phenylpropionate (0.2 g, 0.29 mmol)
obtained in Example 99-(3), a 1N aqueous sodium hydroxide
solution (1 ml) and ethanol (5 ml) was stirred at room
temperature for 1 hour. The mixture was acidified with 1N
aqueous hydrochloric acid (2.3 ml) and then extracted with
ethyl acetate (35 ml). The organic layer was washed with
an aqueous saturated sodium chloride .solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 2-(2-{[(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-yl]lmethyl}-1, 3-
thiazol-5-yl)-3-phenylpropionic.acid .(0.19 g, 0.29 mmol,
guant.) as a colorless noncrystalline powder. .

- 'H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3/2H, 5), 1.05

(3/2H, s), 3.06 (1H, dd, J = 7.5, 13.8 Hz), 3.18 (1H, d, J

12.0 Hz), 3.37 (1H, d, J = 14.7 Hz), 3.30-3.63 (3H, m),
3.61 (3H, s), 3.63 (1H, d, J = 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
(1H, d, J = 14.7 Hz), 6.19 (1H, s), 6.55-6.60 (1H, m),

6.92-7.060 (1H, m), 7.05-7.41 (10H, m).



Hz), 7.09-7.38 (5H, m. 10 Exanple 102

(22)-2-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met 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 ] nmethyl } -1, 3-thi azol - 5-yl ) - 3- phenyl ac

rylic acid 235 OCH3 /CH3 1/ OC OS NHICON

H3C HO O OH (1) Lithiumbistri rr%gyl silylamde (1.33

m, 1.46 mmvol) was added dropwise to a sol ution of

et hyl (2-

{[(3R, 55)-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- oxo

1, 2, kdmdiet abydr o- 4, 1- benzoxazepi n-3-yl ] met hyl }- 1, 3-

t hi azol -5-yl)acetate (1.0 g, 1.39 mmpl) obtained in

Exanpl€ [ (385 63)-1n(3HdEet 28y AP ) 2 adimeBELpndeyl N THadgemo-5-

at nosphere. After stirring at the sanme tenperature

for (2/Foginetigotniralydehydexd ol 15 33,5-1e89anydio-Mds

added dropwi se thereto and the m xture was stirred at
S.20anzox8zapin 3 -vAflmethgRl -1, 3-thiazol-5-yl)acetic acid

O~ch,

CH,
0

According to a similar manner to that of Example 14,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.95 (3H, s), 1.02 (3H, s), 2.02 (3H,
10 s), 3.39-3.62 (3H, m), 3.61 (3H, s), 3.73 (1H, 4, J = 10.8
Hz), 3.82 (2H, s), 3.85 (1H, d, J = 10.8 Hz), 3.88 (3H, s),
4.33 (1H, t, J = 6.9 Hz), 4.56 (1H, d, J = 13.8 Hz), 6.30
(1H, s), 6.59 (1H, d, J = 2.4 Hz), 6.96 (lH, dd, J = 3.3,

6.6 Hz), 7.10-7.20 (2H, m), 7.26-7.34 (2H, m), 7.47 (1lH, s).

15

Example 101
(2-{[(3R,58)~7-chloro-5- (2, 3-dimethoxyphenyl) -1- (3-hydroxy-
2,2—dimethylpropyl)52—oxo~1,2,3,5—tetrahydro—4,l—

benzoxazepin-3-yllmethyl}-1,3-thiazol-5-yl)acetic acid



16.90-7.4Q,(1

5Exanpl e 'H-NMR (CDCl;) &:

10

aqueous saturated amoni um chl oride solution (5 m)
was added, the m xture was extracted with ethyl
acetate (120 nl) and the organic | ayer was washed

wi th an aqueous 15 saturated sodi um chl oride sol ution,
dried over magnesium sulfate and then concentrated
under reduced pressure. The resulting residue was
purified by silica gel colum ¢hyomat ography

[ devel opi ng sol vent: hexane-ethyl acetate
(73:27-62:38)] to obtain ethyl
2-(2-{[ (3R 5S)-1-(3-{[tert 236

but y¢t{tinmet byllysi |l yl ] oxy} -2, 2-di met hyl propyl )-7-chloro

(2,3?Uinethoxypgenég)-Z-oxofi,2,.3,5-tetrahydro-4,1-

: yrf thyl}-1, 3-thiazol -5-yl)-3-hydroxy-
pnat®is (0.23 g, |0.28 mol, 20% as a

iT® 1H NWR (CDC13) 8: -0.11 (3H, s),
0.80- 1.35 (9H, m, 0.87 (9H, s),

, 3.30-3.74| ¢&H, m, 3.88 (3H, s),
5, 03-5.12 |(1/2H, m, 5.17 (1/2H,
27 (1/2H s), 6.56 10 (1H br),
2) Trietlhylamne (0.06 m, O0.43
0.43

mmol{) an t hanes
nmol |) wef*8/ added to
2- (2-{[H8R, 55) - 1- (3-{[t

chloride (0.03 n,
ilon of et hyl

but yI (di met hyl )silyl]oxy}-2,2-

%inethylpropyl)-?-chloro

-5 15 According to a similar manner to that of Example 27,

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepl 8- Sonypduret k) ot 3ihdd.azol - 5-yl ) - 3- hydr oxy-
3- phenyl propionate (0.22 g, 0.27 mmol) obtained in
0.61 (3H, s), 0.87 (3H, s), 3.04-
3.30 (3H, m), 3.40-3.65 (7H, m), 3.84 (3H, s), 4.23-4.50
(2H, m), 6.13 (1H, s), 6.55 (1H, s), 6.93 (1H, d, J = 8.1

Hz), 7.09-7.38 (5H, m).

Example 102

(22)-2-(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—yl]methyl}—1,3—thiazol—5—yl)—3—phenylacrylic

acid



O

10

15

102-(1) in THE (5 m) under ice-cooling. After
stirring at the sanme tenperature for 1.5 hours, DBU
(0.08 m, 0.53 20 nmol) was added dropwi se thereto and
the m xture was stirred for 2 hours. After water (5
m ) was added, the reaction solution was extracted
with ethyl acetate (60 ml) and the organic |ayer was
washed with water and an aqueousgsgsaturated sodi um
chl oride solution, dried over nagne3|un125 sul fat e,
and t hen concentrated under reduced pressure. The 237
resulting residue was purified by silica gel colum
chronatography.[developing sol vent: hexane- et hyl

acet ate 344 1)] to obtain ethyl
(22)-2-( R, B6&) - 1- ( 3-
{[tert-bu taret hyl ) si |l yl ] oxy) -2, 2-di net hyl propyl ) -7

nyl)-2-oxo-1, 2, 3,5-tetrahydr
thyl }-1, 3-thiazol -5-yl)-3-
.12 mmol, 44% as col orless

chl dfla- =Qli et hox
o- 4,1 oxazepi n-
phenyl asgy (0.
e NMR (CDC13) 5: -0.10 (3H,
10 (3H, s), 0.88 (9H, s),

noncryﬁkglll e ‘g0 .
q*g H, s),
1 00 ( , 1.33 (3H t, J =7.2 Hz), 3.20 (1H, d,

:9@Hz) 3.24 (1H7dOH) = 9.9 Hz), 3.50-3.59 (2H,
,362 (3H, s), 3.69 (1H, d, J = 13.8 Hz), 3.88

i, D B g, a 3

7. Snkg) \Jés Ga&%Jd%% (@é& ﬂ@'a bolbt {0 /o hg'ﬂ (21. 44
(1H, s), 7.9 (1 A boron trlf uon

di et nyBR¢5®)‘3-Fl-C(OJm| eér(:ZBu&yl (dimethyl)silyl]oxy}-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-yl)acetate (1.0 g, 1.39 mmol) obtained in Example

99-(1) in THF (10 ml) at -78°C under nitrogen atmosphere.

After stirring at the same temperature for 1 hour,

benzaldehyde (0.15 g, 1.39 mmol) was added dropwise thereto

and the mixture was stirred at -20°C for 5 hours. After an

aqueous saturated ammonium chloride solution (5 ml) was
added, the mixture was extracted with ethyl acetate (120
ml) and the organic layer was washed with an aqueous -

saturated sodium chloride solution, dried over magnesium

sulfate and then concentrated under reduced pressure. The

resulting residue was purified by silica gel column

chromatography [devéloping solvent: hexane-ethyl acetate

(73:27-62:38)] to obtain ethyl 2-(2-{[(3R,5S)-1-(3-{[tert-



)

0.18 mmol) was added dropwi se to a solution of ethyl
(22)-
2-(2-{[ (3R 59)-1-(3-{[tert-butyl (dimethyl)silyl]oxy}-2
20

dlnethylpropyl) 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo

1,2,3,5-tetrahydro-4,1-benzoxazgggn-3-yl]nethyl}-l,s-

t hi azol - 5-yl)-3-phenyl acrylate (0.09 g, 0.12 nmol)
obtained in Exanple 102-(2) in acetonitrile (5 m)

under ice-cooling. After stirring at the sane

t enperatludémbony ) & hdyosy ) wat 2rd2e thy gk ppwas- addad ro-5-
thereto and the m xture was extracted with 238 et hyl
acet td.63-(E@@erhyxydtirnydn gdnpsot hyar3 fas ewashedrav 4,H - an
aqueous saturated sodi umchloride solution, dried over
mag 1 ApRREEPE BT &Y ldme thié h- £ obcritazeled -tk ted - wsthesed 3-
pressure. The resultln% resi due was dissolved in

et a3 PEsPHpyate, (PNZ3qdeotis2® dliddm ROEY oxF de colorless
solution (0.6 mM) was added, and the m xture was
stirted at roomtenperature for 5 hours. The reaction

sol ution; aci N aqu ous hloric

acid (1 q&ﬁi g&tréc%id (311 'etﬂy¥ aé aﬁ@'(éﬁ80‘

m). e j C er an_aq S

satJFEFe ggunftﬁﬁorﬁ e so1ﬁ?|on 3 igHover 3,74

MRgNEsH, umsuw@esaan@ t hgnosoneent mat eﬁl unglegs redyced /oy,

pressure to obtaln

(22)m)2- 621¢[ (BRHBSH 7- ehtgrmﬁzﬁs”; 6.

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2 2-di me
10x0- (1H, br), 6.90-7.40 (11H, m).

1,2,3,5-tetrahydro-4, | -benzoxazepin-3-yl]nmethyl}-1,3

15 t hi azék) Stydgth3-lphény| 6¢rgMd ind ,a0i. d3(OmOY) gand). 11

nmol, 85% as pale yellow noncrystalline powder. 1

1H MvRhapencisng: chlesidgH0.<)3 mli. 0063 (Bhl)s)were3adged to

(1H,

5

27 (1/2H, s), 6.56
thylpropyl) 2-0

a solution of ethyl 2-(2-{[(3R,58)-1-(3-{[tert-

butyl(dimethyl)silyl]oxy}—Z,2—dimethylpropylj—7—chloro—5—

15 (2,3—dimethoxyphenyl)—2—oxo—1,2,3,5~tetrahydro—4,1—
benzoxazepin-3-yl]lmethyl}-1, 3~thiazol-5-yl)-3-hydroxy-3-
phenylpropionate (0.22 g, 0.27 mmol) obtained in Example
102-(1) in THF (5 ml) under ice-cooling. After stirring at
the same temperature for 1.5 hours, DBU (0.08 ml, 0.53

20 mmol) was added dropwise thereto and the mixture was
stirred for 2 hours. After water (5 ml) was added, the
reaction solution was extracted with ethyl acetate (60 ml)
and the organic layer was washed with water and an aqueous

saturated sodium chloride solution, dried over magnesium

25 sulfate, and then concentrated under reduced pressure. The



d, J =12.0 Hz), 3.39 (1H, d, J = 14.4 Hz), 3.53-3.69
(3H, m, 3.61 (3H, s), 3.87 (3H, s), 4.37 (1H, dd, J
=57, 7.2 20 Hz), 4.49 (1H, d, J = 14.4 Hz), 6.21

(IH s), 6.58 (1H, d, J = 1.8 Hz), 6.90-7.00 (1H, m,
7.02-7.10 (2H, m), 7.17- 7.40 (7H, n), 7.51 (1H, s),
8.06 (1H, s). Exanple 103 25

(2R) - (2-{[ (3R, 5S)-7-chl oro-5-(2,35di met hoxyphenyl ) -1 - (
3 239

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1-

benzexazephd- Sgildueivay! putiBrddimz @li-15cy! §éhyssiaxy) ac
etic acid 0-CH3 1/ OCH3 Cl 0S H3ICO N ,SOH H3C
HO Ch@embtAgraptdi ngetve lapsngi $@varmnnéextoetdiagiylofacetate
Exanple 99, the title conpound was obtai ned. 1H NI\/R

( CDGE3) 38-1 0L )64 Yc3Kpte)n, eth¥B (EH 23)( 27 { B(2R), SDH,1 - (

J =123 Hz), 3.38 (1H, d, J = 1 1Hz),348(1Hdd
J Zlgest- falstxslqcizl}neteyéesslxslﬂ Q2H-2nR; dsm%hs(laﬂow)l
3.88&|SH 10 s) 30440(1H1_:?,444 (1H, d, J =
514. FPRFO-5: @3 I fhimetipxyphamy )i -osp-162 58 5(1q#trdihysir°‘

10

15

20

25

=1.8

7. 0847 BE SRR 3 Bb1n o s o o Pe o) -
phenylacrylate (0.09 g, 0.12 mmol, 44%) as colorless
noncrystalline powder.

'H-NMR (CDCl3) &: -0.10 (3H, s), -0.01 (3H, s), 0.85
(3H, s), 0.88 (9H, s), 1.00 (3H, s), 1.33 (3H, t, J = 7.2
Hz), 3.20 (1H, d, J = 9.9 Hz), 3.24 (lH, 4, 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),
6.99-7.11 (2H, m), 7.14-7.37 (4H, m), 7.44 (1H, s), 7.93
(1H, s).
(3) A boron trifluoride diethyl ether complex (22 ul,

0.18 mmol) was added dropwise to a solution of ethyl (22)-
—(2—{[(3R,SS)—1—(3—{[tert—butyl(diﬁethyl)silyl]oxy}—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-yl)~3-phenylacrylate (0.09 g, 0.12 mmoi) obtained
in Example 102-(2) in acetonitrile (5 ml) under ice-cooling.
After stirring at the same temperature for 1.5 hours, water

(2 ml) was added thereto and the mixture was extracted with
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(1H, s). 15 Exanple 104

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- benzoxazepin-3-yl]methyl}-1, 3-thiazol-4-yl)-3-

met hyl butanoic acid; 240 OCH3 CH3 Cl 0/ .S H3CON
H3C HO H3C H3C 0 OH According to a simlar manner to
that of Exanple 16, the title Qggpound was obt ai ned.

1H NVR (CDC13) 6: 0.65 (3H, s) , 05 (3H, s) , 1.39

(3H, 5 s), 1.41 (3H, s), 2.71 (2H, s), 3.10-3.21 (1H,
brs), 3.43 (1H, d, J = 14.4 Hz), 3.51 (1H, dd, J =

6. 3,ethB:16 aldetate 3¢ @97@.71 @gélo{%?niﬁ 62 @§FMa§)wa§%é%9w1th
(3H, s), 4.32 (1H, t, ) g(lH d,

14. aHzaguebudlséditatsd s@d@ﬁm ¢HHr idie éoiuﬂloﬁ,fﬁﬁbed over
6.92 (1H, s), 6.99 (1H, dd, J = 2. 7, 10 7.5 Hz),

7. 10nagr2B8i(RHsubfatel,. 3nd7 tibn (&hcatratEdanpler M¥bluced

pressure. The resulting residue was dissolved in ethanol

(3 ml), a 1IN aqueous sodium hydroxide solution (0.6 ml) was

added, and the mixture was stirred at room temperature for

5 hours. The reaction solution was acidified with 1N
aqueous hydrochloric acid (1 ml) and then extracted with
ethyl acetate (35 ml). The organic layer was washed with
an aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain (2Z)-2~(2-{[(3R,5S8)-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-yl)-3-phenylacrylic acid (0.07 g, 0.11 mmol, 85
as pale yellow noncrystalline powder.

. 'H-NMR. (CDCls;) &: 0.65 (3H, s), 1.06 (3H, s), 3.18 (1

%)

H,

d, J = 12.0 Hz), 3.39 (1H, d, J = 14.4 Hz), 3.53-3.69 (3H,

m), 3.61 (3H, s), 3.87 (3H, s), 4.37 (1H, dd, J = 5.7, 7.

2

Hz), 4.49 (1H, d, J = 14.4 Hz), 6.21 (1H, s), 6.58 (1lH, d,

J = 1.8 Hz), 6.90-7.00 (1H, m), 7.02-7.10 (2H, m), 7.17-

7.40 (7H, m), 7.51 (1H, s), 8.06:(1H, s).

Example 103

(2R} -(2-{ [ (3R, 5S)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-(3-



10

15

(2-{2-[ (3R 5S5)-7-chloro-5-(2, 3-di net hoxyphenyl ) -1-( 3-

hydr oxy- 2, :

2-di met hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4,1- 15
benzoxazepi n-3-yl]ethyl }-1, 3-thi azol -5-yl )acetic acid

241 OCH3 OCH3 Cd OOH ... SN~(\ H3I CON HH3C

- HO (1) To a solution of (3R 5S)-1-(3-acetoxy-2, 2-

di met hyl propyl ) -7-chl oro- 5- ( 2, 3-dignet hoxyphenyl ) -1, 2, 3

, 5- tetrahydro-2-o0xo-4, 1-benzoxazepin-3-ethanol (1.0

g, 1.98 5 mmvol ) obtained in Exanple 50-(1), acetone
cyanohydrin (0.23 m, 2.57 mmol) and toluene (20 m)

wer ehadied 12, 2tdi hatyy phesphi) re-6Q0 74, 1113, 52:86r aRPiYo-4, 1-
and 1,1' - azodi carbonyl di pi peridine (0.75 g, 2.96

nmol enngterzepint B ogkmathyispheBet h baub ii-Hte yi) X hud Lox@Sacetic
stirred at room 10 tenperature for 3 hours. After
hexameld 10 m ) was added, (J) the mixture was stirred
for 30 mnutes and then filtered to renove insoluble
subst ance eciltrate was concentrated under

reduced ur,eHﬁnd the resulting residue was

purified By/si®ica gel colum chromat ography

According to a similar manner to that of Example 99,
the title compound was obtained.

'H-NMR (CDCl3) &: 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), 3.88 (3H,
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).

Example 104
3—(2—{[(3R,SS)—7—chloro—5—(2,3—dimethoxyphenyl)—l—(3—
hydroxy—2,2—dimethylpropyl)—2—6xo—1,2,3,5—tetrahydro—4,1—
benzoxazepin—3—yl]methyl}—1;3—thiazol—4—yl)—3—

methylbutanoic acid”



O
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15 solvent: hexane-ethyl acetate (7:3-3:2)] to obtain

3-

[ (3R, 5S)-7-chl oro- 3-(2-cyanoet hyl ) -5- (2, 3- di net hoxyphe
nyl) -

2- 0x0- 2, 3-di hydro- 4, 1- benzoxazepi n- 1(5H) -yl ] - 2, 2-

di net hyl propyl acetate (0.75 g, 1.46 mmol, 74% as

col orl ess noncrystalline powder,,3842 1H NMR (CDCL3)

S: 0.94 (3H, s), 2.03 (3H, s), %. 0 2.35 (2H, m, 2.57
(2H, t, J = 7.5 Hz), 3.53 (1H, d, J = 14.4 Hz), 3.62

(3H, s), 3.72 (1H, d, J = 11.1 Hz), 3.86 (1H, d, J =

11.1 Hz), 3.99-¢3H s), 3.99 (1H dd, J = 4.8, 7.5 5
H) , 4. H,Cg, J=14. 4 Hz) , 6.27 (1H, s) , 6.66
(1H, d, 1 Hz) 7.00 (1H, dd, J = 3.0, 7.2 Hz),
716725(H m, 7.30 (1H, d, J = 8.7 Hz), 7.36
(1H, Cig ~2. 1, 87 Hz). (2) 0,0'-diethyl

dithio p ate O m, 1.17 mmol) 10 was added to

58) 7-chl or o- 3- ( 2-

cyanoetipsyl )f 5- QZyQ; |nethoxyphenyl)-2-oxo-2,3-dihydro-
4,1- bgﬁ%ﬁ%gzepln 1(5H) -yl ]-2, 2-di net hyl propyl acetate
(0.5 g©n-0.97 obt ai ned in Exanple 105-(1) and 4N
HC1 (2.5 m), he m xture was stirred at room
tenperature for hours. After water (5 nml) was
added, the m xture was extracted with ethyl acetate

and the gEgaRit,d a¥er waR; yesheto Lo @ﬁ;‘\@ro@%@(agele 16,

aqueous saturated sodiumc ution

Ove&hﬁagm€§étﬁﬁﬁ§8un@t%asaBQtéfHHB concentrated under
reduced pressure. The resulting residue 20 was

purifi ethyursicivea,ged: eolegmmzghr ot oaPRY;, ), 1.39 (3H,

s), 1.41 (3H, s), 2.71 (2H, s), 3.10-3.21 (1H, brs), 3.43

taad

(1H, d, J = 14.4 Hz), 3.51 (1H, dd, J = 6.3, 15.6 Hz),
3.59-3.71 (2H, m), 3.62 (3H, s), 3.89 (3H, s), 4.32 (1lH, t,
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,

7.5 Hz), 7.10-7.20 (2H, m), 7.35-7.45 (2H, m).

Example 105
(2—{2—[(3R,SS)—7—chloro—5—(2,3—dimethoxyphenyl)—1—(3—
hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—

benzoxazepin—B—yl]ethyl}—l,3—thiazol—5—yl)acetic acid
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[ devel opi ng sol vent: hexane-ethyl acetate (3:2-1:1)]
to obtain

3-[ (3R 5S)-3-(3-am no- 3-thi oxopropyl )-7-chl or o- 5-

(2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydr o- 4, 1- benzoxazep
in- I (5H)-yl]-2,2-di net hyl propyl acetate (0.38 g, 0.69
mol, 25 71% as a pale yellow crystal. 243 1H NWR
(CDC13) 6: 0.95 (3H, s) , 1.01 ggy, s) , 2.03 (3H, s),
2.20-2.34 (2H, m, 2.71-2.94 (2H, "M, 3.52 (1H, d, J =
14. 1 Hz) , 3.62 (3H, s) , 3.72 (1H, d, J = 11. 1 Hz)

, 3.88 (1H, d, J =11.1 Hz), 3.90 (3H, s), 3.96 (1H
t, J =6.3 Hz), 54.56 (1H d, J = 14.1 Hz), 6.26 (1H
s), 6.64 (aH Mg = 2.4 H), 6. 95-7. 04 (1H,|n,

7.29 (1H d, J 9.0 Hz), 7.35

9. 0 Hz), 7.30-7. 40 (1H, m, 7 48

of EBExanp ‘:.16 usi ng

3-[ (3R -( Nog3- ropyl)-7-chl oro-5. -

(2, 3-di *ox -2 oxo 2, 3-di hydro- 4, 1- benzoxazep
i n- 1(]5_|3 -yI 2-di yIp opyl acetate obtained in
Exanpl e (2? the title conmpound was obt ai ned.

1H NVRSTDC13) 6: 0.64 (3H, s) , 1.04 (3H s) , 2. 18
15 2. 40(2H, n), 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,

D S e (Bt P e R )
dhmt3nd1 8808 A -10en10f029= & ,%Qd(l%'é'thglyp@&myl -1,2,3,5-
tetrahydro-2-oxo0-4, l-benzoxazepin~-3-ethanol (1.0 g, 1.98
mmol) obtained in Example 50-(1), acetone cyanohydrin (0.23
ml, 2.57 mmol) and toluene (20 ml) were added n-
tributylphosphine (0.74 ml, 2.96 mmol) and 1,1’-
azodicarbonyldipiperidine (0.75 g, 2.96 mmol) under
nitrogen atmosphere, and the mixture was stirred at room
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 [developing
solvent: hexane-ethyl acetate (7:3-3:2)] to obtain 3-
[(3R,SS)—7—chloro—3—(2—cyanoethyl)—5-(2,3—dimethoxyphenyl)-

2-0x0-2,3-dihydro-4, 1-benzoxazepin-1(5H) -yl]-2,2-

oe

dimethylpropyl acetate (0.75 g, 1.46 mmol, 74%) as

colorless noncrystalline powder.
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le 106

-(2-{2-[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4

, 1-

benzoxazepi n-3-yl]ethyl }-1, 3-ti hazol -5-yl ) propionic
acid 244 OCH3 1/ 0/CH3 0 Chb,0 S OH H3C O\N H3C
HO According to a simlar manner to that of Exanple
105, the title compound was obtained. 1H NVR (CDCl3)

S: 0.64 (3H, s), 1.04 (3H, s), 2.17 5 2.41 (2H, m,
2.62 (2HytnmrR) @DE12) HZ) 0.349%938, 24 ,(2Ho3mM(3H, 3586 2.00-

(1H, d, J = 14.4 Hz), 3.607 (3H, s), 3.612 (1H, d, J =
11. 2 15 ,(28,88) ( 3H,55)(2H3. 84-3.947 (SLHz)m 3.83441{,1Hd, J =
d J = 14.4 Hz), 6.14 (1H s), 6.60 (1H, d, J = 1.8
Hz) ,146.998z() 1H3. 6dd(3H} 2)4, 3678 H#),, d7. T3=71221 (12H,, .86 (1H,
7.26 -7.40 §3H, n. 10 Exanpl e 107
2-{ B[ (BR 58) 1 Hzhl 689532, 3 di I dkYphddy|J -1 43+ 7.5
hydr oxy- 2, 2- di et g_yl propyl)-2-oxo-1, 2,3, 5-tetrahydro-4
Ly &t A§t §-HZ 13- thi2dz R HE- Bhr on8A i (@H, 9
aCIC% = 2.1 Hz), 7.00 (1H, dd, J = 3.0, 7.2 Hz), 7.16-7.25 (2H,
m), 7.30 (1H, 4, J = 8.7 Hz), 7.36 (lH, dd, J = 2.1, 8.7
Hz) .

(2) 0,0’-diethyl dithiophosphate (0.20 ml, 1.17 mmol)
was added to a solution of 3-{(3R,5S)-7-chloro-3-(2-
cyanoethyl)-5-(2, 3-dimethoxyphenyl) -2-oxo-2, 3-dihydro-4, 1-
benzoxazepin-1(5H)-yl1]-2,2-dimethylpropyl acetate (0.5 g,
0.97 mmol) obtained in Example 105-{1) and 4N HCl (2.5 ml),
and the mixture was stirred at room temperature for 16
hours. After water (5 ml) was added, the mixture was
extracted with ethyl acetate and the organic layer was
washed with water and an aqueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue

- was purified by silica gel column chromatography
[developing solvent: hexane-ethyl acetate (3:2-1:1)] to
obtain 3-[(3R,5S)-3-(3-amino-3-thioxopropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo0-2, 3-dihydro-4, 1-benzoxazepin-
1(5H)~yl]-2,2-dimethylpropyl acetate (0.38 g, 0.69 mmol,

71%) as a pale yellow crystal.
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245 OCH3 0/CH3 G OO0 N.. SOHy ON H3C HO
According to a simlar manner to that of Exanple 105,
the title conmpound was obtai ned. 1H NVR (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),
(1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.63 (1H, d,

3.37
11.4 Hz), 3.89 (3H, s), 3.95 (1hl3dd, J = 5.1, 7.

6.

6

Hz), 4.48 (1H d, J = 14.4 Hz), 6.16 (1H s),
(1H, d, J = 2.1 Hz), 6.99 (1H, dd, J = 3.0, 6. ),
7.13-7.23 (2H, m), 10 7.29 (1H, d, J = 8.7 Hz), 7.35

(égl, dd,'gINMR 2(cbc18) 78 Hz) .95 §387 E1H 1501 OsitExapl @.03 (3H,
1

2-{2),( 3R2BS}- 74 ctidtar oV 5- 27 B-2i Met@axypheny! 2 16Y(HB- d, J =
15

hydrigkyl- 822, dB n&d hidHor spy| $- 22 obkddt, 1,42, 8, 5- &t ¥ atwidr 3-48 (1H,
, 1 benzoxazep| n- 3- yI3] et hyl }-1, 3 ti hazol - 4- car boxyl iC
aci f4s= @OC}L@H, s), 3.96 (1H, t, J = 6.3 Hz),

4.56 (1H, d, J = 14.1 Hz), 6.26 (1lH, s), 6.64 (1lH, d, J =

J
5
61
Hz

2.4 Hz), 6.95-7.04 (1H, m), 7.15-7.24 (2H, m), 7.29 (1lH, d,
J = 9.0 Hz), 7.35 (1H, dd, J = 2.4, 9.0 Hz), 7.30-7.40 (1H,
m), 7.48 (1H, br).

(3) According to the similar manner as that of Example
16 using 3-[(3R,SS)—3—(3famino—3—thioxopropyl)-7—chloro—5e
(2,3-dimethoxyphenyl) -2-0x0-2,3-dihydro-4, 1-benzoxazepin-
1(5H)-yll1-2,2-dimethylpropyl acetate obtained in Example
105-(2), the title compound was obtained.

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.04 (3H., s), 2.18-
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), 3.82-3.99
(1H, m), 3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz), 6.15 (1H,
s), 6.59 (1H, s), 6.92-7.02 (1H, m), 7.13-7.23 (2H, m),

7.25-7.40 (3H, m).

Example 106
3-(2—{2—[(3R,SS)—7—chloro—5—(2;3—dimethoxyphenyi)—1-(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin—B—yl]efhyl}—l,3—tihazol—5—yl)propionic acid



10

Cl 0 HBC ON O H3C OH HO According to a simlar
manner to that of Exanple 105, the title conpound was
obt ai ned. 1H NMR (CDC13) 8: 0.64 (3H, s), 1.05 (3H,
s), 2.22 5 2.50 (24 m, 3.06-3.38 (2H m, 3.17 (1H
d J=11.4 Hz), 3.37 (1H, d, J = 14.1 Hz), 3.61 (3H,
s), 3.62 (1H, d, J = 11.4 Ft) 3.89 (3H, s), 3.95
(1H, dd, J = 5. 4, 7.5 Hz), @? 1H d, J =141
Hz), 6.15 (1H, s), 6.60 (1H, d, 2.1 Hz), 6.99
(1H, dd, J = 2.4, 7.5 Hz), 7.10-7.23 (2H, m, 10 7.31
(1H, d, J =8.4 Hz), 7.36 (1H, dd, J = 2.1, 8.4 Hz),
8.10 (1H s) Exanple 109

(2-{2-[(3R Q<%+ hl or o- 5- (2, 3- di met hoxyphenyl ) - 1- ( 3-
15
hydr oxy- 2 L -tﬁylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4
, 1 benzoxaz&pi n-3-yl]ethyl}-1,3-thiazol-4-yl)acetic
aci dei o.&/Oﬁ 1/ O OlS H3C N H3C
N
H£i7/1
HO

According to a similar manner to that of Example 105,
the title compound was obtained.

'"H-NMR (CDCl3) &: 0.64 (3H, s), 1.04 (3H, s), 2.17-
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), 3.607 (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 =
14.4 Hz), 6.14 (1H, s), 6.60 (lH, 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, m).

Example 107
2-{2-[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-(3-
hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5~tetrahydrd—4,1—

benzoxazepin-3-yl]ethyl}-1,3-thiazol-5-carboxylic acid
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HO O OH According to a simlar manner to that of
Exanpl e 105, the title conpound was obtai ned. 1H NWVR
(CDC13) S 0.64 (3H, s), 1.05 (3H, s), 2.18 5 2.45
(2H, m, 3.03-3.30 (3H, M, 3.38 (1H, d, J = 14.4 Hz),
3.617 (3H, s), 3.618 (1H, d, J = 11.7 Hz), 3.77 (2H,
d J= 1.2 Hz), 3.89 (3H, s), 3.93 (1H, dd, J = 5.4,
7.5 Hz), 4.47 (1H, d, J = 14.45Kk), 6.16 (1H, s),
6.61 (1H, d, J =2.1 Hz), 6.95 (1H, t, J = 1.2 Hz),
6.95-7.01 (1H, m, 7.16-7.23 10 (2H, m, 7.31 (1H, d,
J =8.4 Hz), 7.36 (1H, dd, J = 2.1, 8.4 Hz). Exanple
110 O~cn
-1al3-acetoxy-2,2-dinethylpropyl)-?-chlor
0

he

nyl)-2-oxo-1, 2, 3,5-tetrahydro-4,1
benzRhx = yI]ethyI -1, 3-thiazol -5-carboxylic acid
248 \ mCH3 s.O H0S HBCONOH HCO O
QICH3 'ng \allsimlar manner to that of

Exanpl@c14 0 N
H?f7/J

HO

(2, 3- dlnet oxyp

According to a similar manner to that of Example 105,
the title compound was obtained.

'H-NMR (CDC1l;) 8: 0.64 (3H, s), 1.06 (3H, s), 2.20-
2.50 (2H, m), 3.08-3.32 (2H, m), 3.17 (1H, 4, 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 Hz),

4.48 (1H, d, J = 14.4 Hz), 6.16 (1lH, s), 6.61 (1H, d, 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,558)~-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl)—2—oxo—l,2,3,5—tetrahydro—4,1—

benzoxazepin-3-yl]ethyl}-1,3-tihazol-4~carboxylic acid
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the title conmpound was obtai ned. 1H NVR (CD30D) 8:
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), 3.60-3.92
(3H m, 3.87 (3H s), 4.45 (1H, d, J = 14.1 Hz),
4.75-4.90 (1H, m), 6.20 (1H, s), 6.51 (1H, d, J = 2.1
Hz), 6.99-7.21 (3H, m), 7.35-7.45 (1H, m, 7.54 (1H
d, J =9.0 H) , 7.90 (1H, s) ,,40 Exanple 111
3-(2-(2-[ (3R, 5S)-7-chl oro-5-(2, % di met hoxyphenyl )-1-(3

hydroxy 2, 2-di met hyl propy.|)-2-o0x0-1, 2, 3, 5-t et rahydr o-
4,1- benzoxat.o n- 3-yl]ethyl}-1, 3-thiazole-4-yl)-3- 15
‘acid Loy O-CH3 CH3 ' O ClL O,\s N
OH O HO According to a sinilar
manner to f{hat of Exanple 18, the title conpound was
obt &il

According to a similar manner to that of Example 105,

the title compound was obtained.

'H-NMR (CDCl3) &: 0.64 (3H, s), 1.05 (3H, s), 2.22-

2.50 (2H, m), 3.06-3.38 (2H, m), 3.17 (1H, d, J = 11.4 Hz),

3.37 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.62 (1H, d, J =
11.4 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 5.4, 7.5 Hz),

4.46 (1H, d, J = 14.1 Hz), 6.15 (1H, s), 6.60 (1H, d, J =

2.1 Hz), 6.99 (1H, dd, J = 2.4, 7.5 Hz), 7.10-7.23 (2H, m),

7.31 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2.1, 8.4 Hz),

8.10 (1H, s)

Example 109
(2—{2—[(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)—l—(3—
hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5—tetrahydro—4,1—

beanxazepin-3—yl]ethyl}—l,3—thiazol—4—yl)acetic acid
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1IHNWR (CDC13) S 0.64 (3H, s), 1.05 (3H, s), 2.18- 5
2.42 (2H, m, 2.73-2.82 (1H, m, 2.82-2.96 (2H, m,
3.00- 3.22 (2H, m, 3.15 (1H, d, J = 12.0 Hz), 3.37
(1H, d, J = 13.8 Hz), 3.61 (3H, s), 3.62 (1H, d, J =
12.0 Hz), 3.89 (3H, s), 3.90-4.01 (1H, m, 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- 4?1 10 (1H, m, 7.07
(1H, s), 7.15-7.21 (2H, m, 7.3 1H, d, J = 8.7 Hz),
7.36 (1H, dd, J = 2.1, 8.7 Hz). 0 Exanple 112
(2E)-3-(2-{2-[3R,5S5] -7-chl oro-5-(2, 3-di net hoxyphenyl ) -
1-(3- 15
hydr oxy- 2,
, 1 benzox§
acid 250

'%ﬁ@%ylpropyl) 2-o0xo0-1, 2, 3, 5-tetrahydro-4
n-BHyl }ethyl )-1,3-thi.azol-4-yl)acrylic
oO CH3 (0 OS NHCONO fi CHO

mound was obt ai ned. 1H NVR (CDC13) 6:
)z (3K_s), 2.20 5 2.43 (2H, m,

. 8| 1H, d, J = 14.4 Hz),
H,C
H,C

0™ “oH

According to a similar manner to that of Example 105,
the title compound was obtained.

'H-NMR (CDC13) 8: 0.64 (3H, s), 1.05 (3H, s), 2.18-
2.45 (2H, m), 3.03-3.30 (3H, m), 3.38 (1H, d, J = 14.4 Hz),
3.617 (3H, s), 3.618 (1H, d, J = 11.7 Hz), 3.77 (2H, d, J =
1.2 Hz), 3.89 (3H, s), 3.93 (1H, dd, J = 5.4, 7.5 Hz), 4.47
(lH, d, J = 14.4 Hz), 6.16 (1H, s), 6.61 (1H, d, J = 2.1
Hz), 6.95 (1H, t, J = 1.2 Hz), 6.95-7.01 (1H, m), 7.16-7.23
(2H, m), 7.31 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2.1,

8.4 Hz).

Example 110
2—{2—[(3R,SS)—1—(3—acetoxy—2,2—dimethylpropyl)—7—chloro—5—
(2,3—dimethoxyphenyl)-2—oxo-l,2,3,5—tet;ahydro—4,l—

benzoxazepin—B—yl]ethyl}—l,3—thiazol—5—carboxylic acid
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3.62 (3H, s), 3.60-3.69 (1H, m, 4.05 (1 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 (1H dd, J = 2.7, 6.6 Hz), 7.14-7.29 (3H,
m, 7.32 (1H, d, J = 8.7 Hz), 10 7.37 (1H, dd, J =
2.4, 8.4 Hz), 7.58 (1H, d, J = 15.3 Hz). Exanple 113
3-(2-{2-[ (3R, 5S)-7-chloro-5 (2,%0£Jnethoxyphenyl)-l-(s

- hydroxy- 2,

2- dlnethylpropyl) 2-o0xo0-1, 2, 3,5-tetrahydro-4, 1- 15

benzoxazepi n- 3- yI]ethyI} 1 3 t hi azol - 4- yI)proplonlc

acid 251 O-Ca\g% ,CH o I / C1 0 Ns FCNOO™
or(di to a similar manner to that of

e title conmpound was obtained. 1H NWMR
(CDC13) b5: .63 (3H, s), 1.05 (3H, s), 2.20- 5 2.42
) 30p2. 75 (2H, nm), 2.90-3.25 (3H, n), 3.38

According to a similar manner to that of Example 14,
the title compound was obtained.

'"H-NMR (CD;0D) &: 0.98 (3H, s), 0.99 (3H, s), 1.98 (3H,
s), 1.80-2.23 (2H, m), 2.90-3.20 (2H, m), 3.58 (3H, s),

3.60-3.92 (3H, m), 3.87 (3H, s), 4.45 (1H, d, J = 14.1 Hz),

4.75-4.90 (1H, m), 6.20 (1H, s), 6.51 (1H, d, J 2.1 Hz),
6.99-7.21 (3H, m), 7.35-7.45 (1H, m), 7.54 (1H, 4, J = 9.0

Hz), 7.90 (1H, s).

Example 111

3-(2-{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-yl]ethyl}-1,3-thiazole-4~yl)-3-

hydroxypropionic acid
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(1H, d, J = 14.7 Hz), 3.619 (3H, s), 3.624 (1H, d, J =
11.7 Hz), 3.89 (3H, s), 3.96 (1H, dd, J = 5.4, 6.9
Hz), 4.48 (1H, d, 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). O Exanple
114

3-(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3 dlnethoxyphenyl) 1-(3
- hydroxy- 2,

2- dlnethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1 15
benzoxazepi n-3-yl]ethyl}-1, 3-thiazol -4-yl)-3-net hyl but
anoic acid 252 __OCH3 OG3 CLOON H3C ONOH "rj
H3C H3C CHEZ=f According to a simlar manner to
that of EY %{qt, the title conpound was obt ai ned.
1H NWVR (CDX 3) 5: 0.65 (3H, s), 1.06 (3H, s), 1.38

(3H, C,s B9 (3H, s) 2.20-2.42 (2H, m, 2.67 (1H,
d, J = ,3Jso .35 (3H, m, 3.41 (1H d, J =
147Hz 3, 62 363(1Hd,J:117Hz),

3. 90 96( ng,i7H2)448(1HdJ:

e
14. 7 ﬁ,ﬁjm 1H <
C (0]

According to a similar manner to that of Example 18,
the title compound was obtained.

'"H-NMR (CDCl3) &: 0.64 (3H, s), 1.05 (3H, s), 2.18-
2.42 (2H, m), 2.73~2.82 (1H, m), 2.82-2.96 (2H, m), 3.00-
3.22 (2H, m), 3.15 (1H, d, J = 12.0 Hz), 3.37 (1H, d, J =
13.8 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 12.0 Hz), 3.89 (
s), 3.90-4.01 (1H, m), 4.47 (1H, d, J = 13.8 Hz), 5.10-5.
(1H, m), 6.15 (1H, s), 6.60 (1H, d, J = 2.1 Hz), 6.95-7.0
(1H, m), 7.07 (1H, s), 7.15-7.21 (2H, m), 7.31 (1H, d, J

8.7 Hz), 7.36 (1H, dd, J = 2.1, 8.7 Hz).

Example 112
(2E)-3-(2-{2-[3R,58]1-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(
hydroxy-2, 2-dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yll}ethyl)-1,3-thiazol-4-yl)acrylic acid

3H,

17

1

3-
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s), 6.90 (1H, s), 7.00 (1H, dd, J = 2.
7.14-7.22 10 (2H, m), 7.30-7.40 (

= 1 ) ,

2 le 115
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxypheny

2 5

h 0

, 7.8 Hz

H m. Exanple
)-1-(3-hyd
rahydro-4,1

-yl )acetic

H3C O O N \/

ur trioxide

) in DMSO (18 m)

X n
roxy- 2,2-dinmethyl propyl)-2-oxo-1, 2,3,5-tet
a 4

zol -

15 benzoxazepi n-3-yl]acetyl}-1, 3-t
acid 2563 AL 31/ C~ <ci o " S
~OH H3C HO (1) A solution of a su
pyri dine conplex (5.76 g, 36.2 2w
was added dropwi se to a solution of

(3R, 55)-1-(3-acetoxy-2, 2-di net hyl propyl )-7 5

chl oro-5-(2, 3di met hoxyphenyl) -1, 2, 3, 5-t et rahydr o- 2- ox
0- 4, 1-bepzexaz&Pi n- 3-ethanol (3.66 g, 7.23 mol)

obt ai ned Exddfwl e 50- (1) in dichloronethane (70
m). Afte .t|Pr|ng at roomtenperature for 1.5

hour mate 15 m) was added. After extraction with
di ch o ofgisy a 150 m), the organic 10 |ayer was

washed @6 S pot assi um hydrogen
H3C I/\n/
Hp

HO

i
I
f
I

According to a similar manner to that of Example 19,
the title compound was obtained.

'H-NMR (CDCl3) &: 0.65 (3H, s), 1.06 (3H, s), 2.20-
2.43 (2H, m), 3.05-3.24 (3H, m), 3.38 (lH, d, J = 14.4 Hz),
3.62 (3H, s), 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 (1lH, dd, J =
2.7, 6.6 Hz), 7.14-7.29 (3H, m), 7.32 (1H, d; J = 8.7 Hz),

7.37 (1H, dd, § = 2.4, 8.4 Hz), 7.58 (1H, 4, J = 15.3 Hz).

Example 113
3-(2-{2-[ (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-yl]lethyl}-1,3-thiazol-4-yl)propionic acid



sul fate sol ution, an aqueous saturated sodi um hydrogen
carbonate sol ution, water and an aqueous saturated
sodi um chloride solution, and then dried over
magnesi um sul fate. After concentration under reduced
pressure, the resulting 15 residue was purified by
silica gel colum chromatography [devel oping solvent:
hexane-et hyl acetate (2:1)] and then washed with

2- propanol - hexane to obtain 3-[ (@R 59)-7-

chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2,
3-

di hydr o- 4, 1- benizoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl pr opyl
20 acetat e 3%y, 4.74 mvl, 66% as a white
crystal. R 1HPMNMR (CDC13) 8: 0.95 (3H, s) , 1.02
(3H, s) ,

{03 Q3H, s), 2.86 (1H, ddd, J = 1.2, 5.4,
17.7 Hz), 309 (1H ddd, J 1.2, 6.9, 17.7 Hz), 3.55
(1H, “83 184 Hz), 3.62 (3H, s) , 3.73 (1H d, J =
11. 1 Hr 3.86"(1HS¢, J = 11. 1 Hz) , 5 3.89 (3H,
s), 4.4 d, 4, 6.9 Hz), 4.56 (1H, d, J =

14.1 HAC 628 P1H, SY, 6 , d, J = 1.8 Hz),
6.96- ACOT (1H, n), 7.15-7.28 (2H n), 7.28-7.40 (2H,
m, 9.83% (1H br) . (2) A solution of

3-[ (3R 5S)-7-chloro-5-(2,3 10

di met hoxAstremyil by 2t oxp-3(i2aoxvethgt )t thadi hy¥dEsample 88,

benzoxazepi n- 1(5H) -yl ] -2, 2-di met hyl propyl acetate (2.0
g, BhraTtims FO@B@%%@S PhERarpHe 115- (1) in
di chl oronethane (25 nml) was added dropwi se to a

sol uti on BfN¥Rr (COSI6Y IR ety | (SHY yP) cy ﬁﬁﬁé3@@ 59 g2-20-

Sand Ager G’ B o a0, g2 (G W, (2028 ) 2.2

10

15

(l1H, d, J = 14.7 Hz), 3.619 (3H, s), 3.624 (1lH, d, J =

Hz), 3.89 (3H, s), 3.96 (1H, dd, J = 5.4, 6.9 Hz), 4.48

11.7

(1H,

d, J =14.7 Hz), 6.16 (1lH, 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-

7.40 (2H, m).

Example 114

3-(2-{2-[(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-yl]lethyl}-1,3-thiazol-4-yl)-3-methylbutanoic

acid



10

15

1.59 mmol ) in dichloronmethane (25 m ) under nitrogen
at nosphere. The m xture was stirred at room
tenperature for 18 hours and then concentrated under
reduced pressure. The resulting residue was purified
by silica gel colum 20 chromatography [devel oping
sol vent: hexane-ethyl acetate (41:9-3:1)] to obtain
3-[(3R 59)-3-(2-{[tert-

but yl (di met hyl ) silyl]oxy}-2-cyarfeet hyl)-7-chl oro-5- (2,
3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydro-4, 1- benzoxazepi n- 1(
5H)- yl]-2, 2- nggfhylpropyl acetate (1.96 g, 3.04

mol , 77%,a3 a white crystal. 255 1H NWMR (CDC13)
5. 0. 04 (R s).,°9.14 (3/2H, s), 0.15 (3/2H, s) , 0.68
(9/ 2H, .?9 (9/2H, s) , 0.95 (3/2H, s) , 0.96
(3/ 28, 3 (3H, s), 2.18-2.45 (2H, m, 3.52 (1H
d, =Y ,“3 62 3H s), 3.73 (1/2H, d, J = 11.1
Hz), 5 HLJX 11 1 Hz), 3 98-4.16 (1H, m,
4.55 (1/'H N J % 4 56 (1/2H, d, J = 14.1

Hz) , 4 176 (1H 1H s), 6.99 (1/2H, d,

J = 2. ), 701(1/%?%03:27Hz) 6. 95-7.02
(1H, myQ™7.10-7.39 (4H, m. (3)

Di phenyl di t hi ophosphoric acid (0.39 g, 1.55 mmol) 10

was addedKK@rdiB@It@i&nﬁimﬁlar[@@ﬁh%ﬁﬁUBi@Et{Pfeﬁxample 16,
butyl(dlnethyI)S|IyIony} 2- cyanoethyl) -chl oro-5-(2,

3 he title compound was obtained

dlnethoxgphenyl - 2- 0X0- 2, 3-di hydr o- 4, benzoxazepln 1
5H) -yl | H2NMR gf 1h9/|§)ro(by<f5 ratsé(@) 86 g (3%, 7 mmipl3p (3H,

Sty SO (T8 nhet (& Vs I8t Y edt %& (5075 9 150

hourg,) The gLXtYE WAS 1), 3.41 (1H, d, J = 14.7 Hz), 3.62 (3H,
s), 3.63 (1H, d, J = 11.7 Hz), 3.90 (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 (1H, dd, J = 2.1, 7.8 Hz), 7.14-7.22

(2H, m), 7.30-7.40 (2H, m).

Example 115
(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-yllacetyl}-1,3-thiazol-4-yl)acetic acid



10

15

20

cooled to roomtenperature and then concentrated under
reduced pressure. The resulting residue was purified
by silica gel columm chronat ography [devel opi ng
solvent: hexane-ethyl acetate (41:9-3:1)] to obtain
3-[(3R 59)-3-(3 20

am no-2-{[tert-butyl (di nethyl)silyl]oxy}-3-thi oxopropy
l)-7-

chl or o- 5- ( 2, 3- di met hoxyphenyl ) - 2%xo- 2, 3- di hydro- 4, 1-
benzoxazepi n- 1(5H) -yl ] - 2, 2- di net hyl propyl acetate
(0.48 g, 0.71 nmmol, 91% as a white crystal. 1H NWR
(CDC13) 8: -0.46.(3/2H s), -0.02 (3/2H, s), 25 0.03
(3/2H, s) 904 {(8/2H, s), 0.76 (9/2H, s), 0.81 (9/2H,
256 s) , (, 2H, s) , 0.95 (3/2H, s) , 1.03 (3H

s) , 2.03 s), 2.01-2.20 (1H, m, 2.39-2.60 (1H
m, 3 d ') =14. 1 Hz) , 3.52 (1/2H, d, J =
14. 1 3H,_s) , 3.69-3.78 (1H, m, 3.84
(1/ 2H, /é; 85 (1/2H 5 d, J = 10.8 Hz),
3.89 (3H7 s)N ;&i4¥t 10.5 Hz), 4.29
(1/2H, 5 4 4qﬂ/2H d ') = 14.1 H),
Hz), 4.63 (1/2H t, J = 6. 6

4.56 (MCZH, = 14 1
Hz) , #4072 (1/2H, dd, J = 4. 5 9. 0 Hz) , 6.25 (1H

s) , 6.60-6.67 (1H, n), 6.95-7.01 (1H, n), 7.14-7.43

(5H, m), (W0A7sPRuyigp qflH4, snﬂfu(49r#p&iﬂeupw@ﬁdbme complex
3-[ (3R 5S9) - 3-(3-am no- 2-{ [Dy

butyK?d?%éthﬁl)§|W9?}bxy} SPh.b&dﬁkoﬁvﬁaa¢deﬁ|%¥%9w9%e to a
di nef%%&fﬁ?eﬁﬁ f 3B 9X6-17, BrarAy o b2, T BEREBX AR EPR AL 1

o1 e 2y TGO AECLEL S 02 B By

4- Ch&fgj%é%z%§89g59£K§ué%h&%%l (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
layer was washed with a 5% aqueous potassium hydrogen’
sulfate solution, an aqueous saturated sodium hydrogen
carbonate solution, water and an agueous saturated sodium
chloride solution, and then dried over magnesium sulfate.
After concentration under reduced pressure, the resulting
residue was purified by silica gel column chromatograpﬁy
[developing solvent: hexane-ethyl acetate (2:1)] and then
washed with 2-propanol-hexane to obtain 3-[ (3R,5S)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-0x0o-3-(2-oxoethyl) -2, 3-
dihydro-4, 1-benzoxazepin-1(5H)-yl]-2,2-dimethylpropyl

acetate (2.39 g, 4.74 mmol, 66%) as a white crystal.



0.62 mml) in ethanol (10 m) was stirred at 80C for
32 hours. After standing to cool, water (5 m) was
added thereto and the mixture was extracted with
ethyl acetate (130 ml). The organic |ayer was washed
wi th an aqueous 20 saturated sodi um chloride sol ution,
dried over magnesium sulfate, and then concentrated
under reduced pressure. The resulting residue was
purified by silica gel colum cHrdmat ography

[ devel opi ng sol vent: hexane-ethyl acetate (41:9-3:1)]
to obtain ethyl (2-{2-[(3R 5S)-7-chloro-5-(2,3 25

glggghox%Pq%gylCD%1535hydroxy 2 2 dlnetoIpropylg Zépgé (31,

L1205 oty gl dohengorane -y ugROREL e
as a_ (%ﬁbtg .Cg"llfﬁ.tggh HJ'F Nl,\/_%S( qqglsg} 5J 0. 1645 4( %g S}s 62 (o,

(1H sm, 327§0c121 7Q (;HF Iﬁ? 1 31215 3(@&;‘ (iH 41 Jll il 1 Hz),
Hz), 3.38 (1H d, 3.54-3.70 (1M m,

53. 623( 8% 2HkH S)s, 34642(31}2,Hdc§)J 3. 744 (1,9 $)z), 34756 (14, d,

10

15

20

25

(1H, s), 3.89 (3H, s), 3.99 (1/2H dd. J = 4.2, 11.1
Hz), g 4. 0. Hz2H, edd8 (18 4)2, 61861(Hz) ,d,4.016-4.80Hz), 6.96-
(3H m. 4.47 10 (1/2H, d, J = 14.4 Hz), 4.50 (1/2H,

d. J7=0LA(WH,Hr), 5.13=7 RD3IA2[1HY) n)7. BR-TB 401/(2H, ), 9.81
6.19 (1/2H, s), 6.61 (1/2H, d, J = 2.1 Hz), 6.63

(1/ 2HHd bty = 2.1 Hz), 6.94-7. 02 (1 m, 7095

(1120 5), 7,103 (U2H 9), T.14.7.40 (41 m. (5)
Manganese(di SxPA_UEERD Qf, 32, [3§Rm5r%] 37 Vsl ox@ded (

a SOlfgéé%oxypth9¥ §2>é?3[(%Rbg§;thyChloro 5hgdro 4,1-

benzoxazepin-1(5H)-yl]-2,2-dimethylpropyl acetate (2.0 g,
3.97 mmol) obtained 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
cyanide (44 mg, 0.68 mmol) 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
chromatography [developing solwvent: hexaﬁe—ethyl acetate
(41:9-3:1)] to obtain 3-[(3R,5S)-3-(2-{[tert-

butyl (dimethyl)silylloxy}-2-cyanoethyl)-7-chloro-5-(2,3-
dimethoxyphenyl) -2-o0ox0-2,3-dihydro-4, 1-benzoxazepin-1 (5H) -
yl]—2,2—dimethylpro§yl acetate (1.96 g, 3.04 mmol, 77%) as

a white crystal.



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 oxyet h
yl}- 1,3-thiazol -4-yl)acetate (0.15 g, 0.24 muol)
obtained in Exanple 115-(4) in THE (5 m ), and the

m xture was stirred 20 at 70C for 4 days. After
standing to cool, insoluble substances were filtered
off using Celite and the filtrat%> was concentr at ed
under reduced pressure. The resulting residue was
purified by silica gel column chromat ography

[ devel oping_sol vent: h xanes et | acet te (3:1-2:1)]
to 25 obté’ugﬁ‘ Bth‘fﬂi’ch ST, 858 ¥ /bt ? 0.15

(2 {63859 TocBhororfir (23 d17st hoxpheny! b o1 s),

1-(3- épyl Z2-0x0-1

dro-g 96 (3/2 .18-2.45 (2H, 52 14,
4, 1- benzo&éééBlﬁ 3- yl?ace Tyl T i 321 hi 4zol -4- yl?gcetate(
(71 gqmog O.141 1mepl , 4899 @i, asy\hlgewryls/tz@ll dlHsNMR 1.1 Hz),
(COC13) S 065 (3H 's), 105( H s), 1.29 (3H 5 t,

5J 6.94 Hz)/2H3. &4 (1H,11.1 HzF,10.88He)16 3241 fiH 4 ks J1/2H,

14.4 Hz), 3.58 (1H, dd, J = 4.8, 18.3 Hz),
3.56d3. 69 (1BH1 Hm), B8.B2 (1FBH,s), 3.8A4.3HHz$),6436081.76 (1H,
(1H, dd, J =8.1, 18.3 Hz), 4.15 (1H, dd, J = 3.9,
10. BuHz)§- 26 J0H( 26, of - W <1628, #)7 4.49 fzH, 8,01 E/2H, d,
) 14.4 Hz), 4.60 (1H, dd, J = 4.8, 8.1 10 Hz), 6.18 (1H,
= s), 6.8F (71|1flZ 3)6 %5-95-02 diH( 10+ 1§, 1077159 148 by,
m, 7.36- £2 7.57 (1H, s). (6) A solution of
et hyl (2- %1(@Rpg@§y %gﬂaﬂggogpbgrgc acid (0.39 g, 1.55 mmol)

d[nE&QS%%RP a solutf%%rgéy3 I%3g!¥%to|Br?P¥|2 2-0x
N A L S
Exan&&ﬁ%thoxyphenyl)—2—oxo—2,3—d1hydro 4,1-benzoxazepin-1(5H) -
yl}-2,2-dimethylpropyl acetate (0.5 g, 0.78 mmol) obtained
in Example 115-(2) in isopropyl alcochol (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,5S)-3-(3-
20 amino—2—{[tert—butyl(dimethyl)silyl]oxy}—3—thioxopropyl)—7—
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo0-2, 3-dihydro-4, 1-
benzoxazepin-1(5H) -yl]-2,2-dimethylpropyl acetate (0.48 g,
-0.71 mmol, 91%) as a white crystal.
'H-NMR (CDCls) &: -0.06 (3/2H. s), -0.02 (3/2H, s),

25 0.03 (3/2H, s), 0.04 (3/2H, s), 0.76 (9/2H, s), 0.81 (9/2H,



115-(5) and potassi um carbonate (26 ng, 0.20 mml) in

Q ethanol (3 m) and water (0.5 m) was heated to

reflux for 5 hours with stirring. After standing to

cool, the mxture was acidified with 1N aqueous
hydrochloric acid (1 m) and 20 extracted with ethyl
acetate (70 m ). The organic |layer was washed with an
aqueous saturated sodiumchloride solution, dried

over magnesi um sul fate, and t hedS6éconcentrated under
reduced pressure. The resulting crystal was washed

Wi th ethyl acetate-hexane and then dried under 25

reduced to obt ai

(2-(] (’3F§O§%)§g/§‘ﬁ1 hagp (9§ 43428, s). 1.03 (3H, s), 2.03 (3H,
ci e froxy Rhenyb) - i 3+d50xy=2: & YEL Y PoBY )1 X o, 5

123 tie hyslr > 4,1 pengoxgze 3wyh] agegyl » 3
t hi azolﬁd}gflE acgejt?zc alcflzt?l1 §O§ pip H&)' §'%/33“1%

pal e3. geel3l. ow ¢iystml, 35 81;|+(WB{(Q130113)= 60.9. 1@5) (3j‘|85 (1/2H,

s),

1.04 (3H, s), 3.16 (1H, J'=712.0 Hz),

5(1Hd,d,0 ¥ $0ld.Hz)Hz)3. 83. 54H(1§L, dﬂoaJ 1423 d&, ?U Hz)a.o,
3.61 (3H, s ), 3.62 (1H, d, J = 12.0 e ) 3.88 (3H,

15

20

25

s),

13D.99HE1H 4d2R (J/2H8. 4, I8 B HzHz)4. 47541H /24, 4] T =

14.1 Hz), 4.60 (1H, dd, J = 4.8, 8.4 Hz), 6.16 (1H

s), 1410 6262 436 d/28,=d2.7 +z)4.16H93, 74063 (UH2HY) t, J =
7.10-7.20 (2H, 7.33-7.42 (2H, n), 7.55 (1H, s) .
ExarfpléeHzl6 4-72 (1/2H, dd, J = 4.5, 9.0 Hz), 6.25 (IH, s),

3 (2 {6%(3R 75821[{7 %r;l oro 5 201 dllHrreEnhoxyphen%/ 23 -5%3- )
10 hydr7ox7§é_g, 32 ﬂFt prxl pr opyl )-2-0x0-1, 2,3,5-tetrahydro-4
benzoxaz%)J g 3l acet ykisl (’535; rysz-)lzgl § yl ) prapi O[nc'e(;’:t—

acid

butyl (dimethyl)silyl]oxy}-3-thioxopropyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)~2-~ox0-2, 3-dihydro-4, 1-benzoxazepin-1 (5H) -
yl]-2,2-dimethylpropyl acetate (0.42 g, 0.62 mmol) obtained
in Example 115-(3) and ethyl 4-chloro-3-oxobutanocate (84 pul,
0.62 mmol) in ethanol (10 ml) was stirred at 80°C for 32
hours. After standing to cool, water (5 ml) was added
thereto and the mixture was extracted with ethyl acetate
(130 ml) . The organic layer was washed with an aqueous
saturated sodium chloride solution, dried over magnesium
sulfate, 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 ethyl (2-{2-[(3R,5S)-7-chloro-5-(2,3-

dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-



OO H31 0O0CH3O C Ol $OH F, OO~/-(\NFi C HO
According to a simlar manner to that of Exanple 115,

the title conmpound was obtai ned. 20 1H NVR (CDC13) 6:

0.65 (3H, s), 1.04 (3H, s), 2.76 (2H, 260 t, J =7.2

Hz) , 3.14 (1H, d, J = 12.0 Hz) , 3.23 (1H t, J =

7.2 Hz), 3.41 (1H, d, J = 15.0 Hz), 3.54 (1H dd, J =

4.8, 18.0 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 12.0

Hz), 3.89 (3H s) , 3.95 (1H, d®’ J = 8.4, 18.0 Hz) ,
4.48 (1H, d, J =15. 0 5 Hz) , 4.58 (1H dd, J = 4. 8,

8. 4 Hz) , 6.17 (1H, s) , 6.62 (1H, s), 6.95-7.01

g %H 1273 é(';t%%%gfgg% 1'95en7zb§§%e7pf'r12— Z£—2yHl’] —'I);hdecZﬁethyl }-
gf{dl{r £ 511%%5152%)1:%:995 QLo 303181 gRINOYRRARYY! hsdy (& &
2-di Qﬁi{wiﬂﬁ%h)- 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl ] - 1-hydroxyethyl } -1, 3-t hi azol -4-yl ) ac
etic acifdnfkC3cpcB) 6: 0.65 (3H, s), 1.05 (3H, s), 1.26 (3H,

5 t, J = 7.2 Hz), 2.25-2.48 (1H, m), 2.50-2.70 (1H, m), 3.15

(1H, t, J = 11.1 Hz), 3.38 (1H, d, J = 14.4 Hz), 3.54-3.70
(1H, m), 3.62 (3/2H, s), 3.64 (3/2H, s), 3.74 (1H, s), 3.75
(1H, s), 3.89 (3H, s), 3.99 (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, 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,

2.1 Hz), 6.94-7.02 (1H, m),

J = 2.1 Hz), 6.63 (1/2H, d, J

7.095 (1/2H, s), 7.103 (1/2H, s), 7.14-7.40 (4H, m).

(5) Manganese dioxide (0.2 g, 2.38 mmol) was added to

15 a solution of ethyl (2-{2-[(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-yl]-1-hydroxyethyl}-
1,3-thiazol-4-yl)acetate (0.15 g, 0.24 mmol) 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 filtered off using Celite and the filtrate
was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chrométography

(developing solvent: hexane-ethyl acetate (3:1-2:1)] to

25 obtain ethyl (2-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl) -



er ci OH3C OOH H3C OH HO 15 A m xture of ethyl
(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
0- .
1,2,3,5-tetrahydro-4,|-benzoxazepi n-3-yl I -I-hydroxyeth
yl}- 1,3-thiazol-4-yl)acetate (0.25 g, 0.40 mmol)
obtained in Exanple 115-(4), a |IN aqueous sodi um
hydroxi de solution (1 20 ml) and?thanol (5 nml) was
stirred at roomtenperature for 261 2 hours. This

m xture was acidified with 1N aqueous hydrochloric

aci dy (13 ﬁ@qaox@né &h&ﬂneeeﬂﬁgg%gglwého;% hyl, 3a6€1 8t &ihyaro-

(35 m) s extract was an ‘aqueous

satuaaie&emali@bgmﬂy RRRNUGLON3- i HG10YeY 1) acetate (71
magnesi um 5 sul f at e, then concentrated under

redungd (@rEsseoe,t 083 pbkﬂbnwhlte_crystal.

(2-{2-[ (3R 5S)-7-chloro-5-(2, 3-di net hoxyphenyl )-1- |

(3- hydr ory-wRRR 2{dbameh hgt po opey| )312- 6%9- 1,.853 (31} edy,ahy.dro (3H,

o'J

34, 1- benzox&z&pHa) 3- Y114 1-llydkoxyet hiQ }5 Hz3-t Bi 4koltWM- d, J =

yl)acetic acid (0.24 g, 0.40 mmvol, quant.) as

col ot4 €5412)103nobict bt &ld i de= pé)vxﬁlerlB ﬁ'I-HMWR @@13)698

0. 66 (3H s), 1.05 (3H, s), 30- (1
(1H™Y, 3362 {3H7 ) 3- @9463{*1H5 d, 3398— il4 ﬂdei 38 41 18.3
(1H J =_1 5&2 % 3H % %éH 3

o“cg’gH4 -y, ](21‘.*1 %, Hg Heg . (f/ (g Jq'—J = 6.9

Hz), 4.49 (1H, d, J = 14.4 Hz), 4.60 (1H, dd, J = 4.8, 8.1
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 (1lH, s).

(6) A solution of ethyl (2-{[(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—yl]aceﬁyl}—l,3—

15 thiazol-4-yl)acetate (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 cool, the mixture
was acidified with 1IN aqueous hydrochloric acid (1 ml) and

20 - extracted with ethyl acetate (70 ml). The organic layer

was washed with an aqueous saturated sodium chloride

solution, dried over magnesium sulfate, and theﬁ
concentrated under reduced pressure. The resulting crystal

was washed with ethyl acetate-hexane and then dried under

25 . reduced pressure to obtain (2-{[(3R,5S)-7-chloro-5-(2,3~-



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=24H), 6.67 (1/3H d, J = 2.4 Hz), 6.98-7.03
(1H m, 7.07 (1H, s), 7.15-7.23 (2H, m, 7.30-7.42
(2H, m. 20 Exanple 118

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

hydr oxy- 2, 2- di met hyl propyl ) - 2- ox®2%, 2, 3, 5-t et r ahydr o- 4
, 1- benzoxazepi n-3-yl]-1-hydroxyethyl}-1, 3-thiazol -5-
yI)propionic acid 262 31/ 0~30 ci OOH H3C OHO

Exanp }_%Qfxypt ar diy In? . n%%ruona' mgaﬁgr{%tﬁ d}r%%ﬁ-lawﬁ"oxo‘
(2n 07 506% &%H{i ettt 3y Brackive) B2 83-

3.10 of- a e i 1 10 ) a pale
(1/2tﬁg§% 1 44&17 £eb EEAG @ lﬁf%yéFP(%#hgﬂ¥_ 39§9F§§’ pal

3.57 81%(&@stam 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 (12Mvrd(cOCcF;)13:80H8Y, (34 01s), 1.04 (3H, s), 3.16 (1H,
d, J =12.0 Hz), 3.41 (1H, d, J = 14.1 Hz), 3.54 (1H, dd, J

= 4.8, 18.3 Hz), 3.61 (3H, s), 3.62 (1H, d, 3 = 12.0 Hz),

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 (1H, s),
10 6.62 (1H, d, d = 2.7 Hz), 6.93-7.00 (1H, m), 7.10-7.20 (2H,

m), 7.33-7.42 (2H, m), 7.55 (1lH, s).

Example 116
-(2-{[(3R,58)-7-chloro-5-(2,3~dimethoxyphenyl)-1-(3-
15 hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllacetyl}-1,3-thiazol-5-yl)propionic acid
O~
CH,
/CH3
9.

0]

Cc O

O eantd S OH

N >/'_<\ I

HC oo N

HC
HO
According to a similar manner to that of Example 115,

the title compound was obtained.

20 _ 'H-NMR (CDCls) 8: 0.65 (3H, s), 1.04 (3H, s), 2.76 (2H,



Pt
B
L

10 5.20 (1H, m, 6.17 (1/2H, s), 6.19 (1/2H, s),
6.58-6.63 (1H, nm), 6.95-7.02 (1H, m, 7.15-7.30 (2H,
m, 7.31-7.43 (3H, m. O Exanple 119

(5-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1-(3-hyd
roxy- 15

2, 2-di met hyl propyl ) -2-o0xo0-1, 2, 3,5-tetrahydro-4,1
benzoxazepi n-3-yl }acetyl }-2-thien I)acetlc aci d Lbi
OCH3 1/ G113 O C Onn N %' 0 S H3C HO O CH
DMF (1 drop) and thionyl chloride (0.42 m, 5.77 mol)
wer e added dropwi se to a sol ution of 2-[(3R 58)-I-(3-

acet oxy52, t hyl pyo ) 4/~ ghLojo-

dlnethoxypﬁéé§H%§2 %xgglp%JB 5- ?etra%ydr 4 P %enégiafh

ep' n; 3-yijaceyhc agi dy (2% X g5.4- 81) mplo)y | 'iHTHEdﬁ@ = 4.8,
at “room temmrﬁure Then1muremasstured

4 hougso and ,t her1 ¢oncentrated ynderq) educed. prﬁg;sprﬁ 89 (3H,

The resultlng residue was dissolved in

di chkpy onedshane, (34, n¥ )= &Euhyhs20 Hz), 4.48 (1H, d, J = 15.0

5 Hz), 4.58 (1H, dd, J = 4.8, 8.4 Hz), 6.17 (1H, s), 6.62 (1H,

s), 6.95-7.01 (1H, m), 7.13-7.20 (2H, m), 7.38-7.42 (2H, m),

7.74 (1H, s).

Example 117

10 (2-{2-[(3R,5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-

15

20

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]-l-hydroxyethyl}-1,3-thiazol-4-yl)acetic

acid

O~y

P
0

Cl
O,\ZS
o

A

NOH
o

A mixture of ethyl (2-{2-[(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-yl]l-1-hydroxyethyl}-
1,3-thiazol-4-yl)acetate (0.25 g, 0.40 mmol) obtained in

Example 115-(4), a IN aqueous sodium hydroxide solution (1

ml) and ethanol (5 ml) was stirred at room temperature for



D

10 t hi opheneacetate (0.69 m, 4.57 mmmol) and tin
chloride (1.24 m, 10.6 nmmol) were added dropw se

under ice-cooling thereto. The m xture was warned to
roomtenperature and stirred for 13 hours. The

reaction solution was poured into ice-water and
extracted with dichloronethane (170 m ). 15 The

organi c layer was washed with 1N aqueous hydrochloric
acid, water and an aqueous sat urdtted sodi um chl ori de
solution, dried over magnesium sul fate, and then
concentrated under reduced pressure. The resulting
resigu S 0 Sl

chro%&?ﬂﬁ%%ph?ﬂgé f%gsn{ogﬁngégg gg%?Pngggﬁg %% Vi
acetﬁ%&%&éhikf§c7gkléoZ@@AH&ngﬁﬁntﬁ%ﬁ“@xtracted w1th ethyl
(5-{[(3R 5S)-1-(3-acet oxy-2, 2-di et hyl propyl)

7- chh@s@rthe ((353mdl MetTHey RhenyED - RaOXrshed, @i bht &t rafitous
dro- 4, 1- benzoxazepin-3-yl]acetyl}-2-thienyl)acetate

as asatmpdtsde sedl tim | dflwrideesoldti en MattikHeowas magnesium
dissolved in 5 ethanol (7 mM) and water (1 nl),

5pot asslfiahecarbdnbhen (Bhcegfrabedundm] rewaseddplesssure to
thereto, and the m xture was then heated to refl ux

for @otriur < 2mil 2h [ 63R15S) g -cl 0 60— Bt @Endidgretboxyienyl) -1-
the mixture was acidified with 1N aqueous
hydrS%HhﬁFoéYaEr%‘?%PQ?h#PPraﬂﬂlYﬁ%ﬁ”%kﬂréc?ea Wt gphydro-

et hy I 10 acetate (35 nl). _The organic |ayer was shed
W ¢ M oG ea e AT Y 54 SO G e Ssbh ]

o e USSRt AL B0 henpEereent e oas

1oPUrif ﬁ%}yg¥a91$ régdd%? l'iquid chronatography

[ devel opi'ng SO
lH-NMR (CDCl3) &: 0.66 (3H, s), 1.05 (3H, s), 2.30-

2.70 (2H, m), 3.17 (1H, t, § = 11.7 Hz), 3.40 (1H, d, J =
14.4 Hz), 3.61 (1H, d, J = 11.7 Hz), 3.63 (3H, s), 3.79 (2H,

s), 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 = 2.4 Hz),
6.67 (1/3H, d, J = 2.4 Hz), 6.98-7.03 (1H, m), 7.07 (1H, s),

7.15-7.23 (2H, m), 7.30-7.42 (2H, m).

20 Example 118

3-(2-{2-[ (3R, 5S8)~7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]-1l-hydroxyethyl}-1,3-thiazol-5-

yl)propionic acid



15 water-acetonitrile (9:1-5:95)] to obtain
(5-{[ (3R 5S)-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, | - benzoxaze
pi n- 3-yl]acetyl}-2-thienyl)acetic acid (52 ng, 0.09
mol, 2% (2 step)) as pale yellow noncrystalline
powder. 20 1H NMR (CDC13) S: 0.65:§3H, s), 1.04(3H

s), 3.19 (1H, d, J = 11.7 Hz), %28 (1H dd, J = 4.5,
16.8 Hz), 3.41 (1H, d, J = 14.1 Hz), 3.61 (3H,
s),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 d, J =14.1 Hz),
4.58 (1H, &dy )% 4.5, 8.1 Hz), 6.17 (1H, s), 25 6.62

(1H, s), 5%- 7940 (2H, ), 7.11-7.20 (2H, m, 7.35
265 7.41¢H°n), 7.66 (1H, d, J = 3.6 Hz). Exanple
120 . 9

4-{[({%-790"hll or q; 5-42,8-4i met hoxyphenyl ) - 1- ( 3- hydr
oxXy- 5 _

2, 2-di ngt hyk'p I)> ono-l,2,3,5-tetrahydro-4,1-
benzox g in-3-yl]methyl }-1, 3-ti hazol - 5-carboxylic
acid 0-r'3 ) jv~/" OCH3 ~i1l Q N H3C ONHS H3C HO
Accordifg to a similar manner to that of Exanple 26,

the title conpound was obt ai ned.
According to a similar manner to that of Example 117,

the title compound was obtained.

H-NMR (CDCl;) &: 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),

10

15

3.10 (2H, t, J = 7.5 Hz), 3.10-3.10 (1H, m), 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), 4.19-4.30 (1H, m), 4.466
(1/2H, d, J = 13.8 Hz), 4.474 (1/2H, 4, J = 13.8 Hz), 5.01-
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, m).

Example 119
(5-{[(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}-2-thienyl)acetic acid



10

15

20

10 1H-NWMR (CDC13) 5: 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 Hz), 3.88 (3H, s), 4.48 (1H, d, J = 14.4
Hz), 4.55 (1H, t, J = 6.6 Hz), 6.18 (1H, s), 6.55
(1H, 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, @o’; 8.71 (1H, s).
Exanpl e 121

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

hydroxy 2, 2- djGxeidhyl propyl) - 2- oxo-1, 2, 3, 5-tetrahydro- 4

’yla] propyl }-1, 3-thi azol -5-yl )acetic
acid 0‘- Cl OS NNNC2ZH O OH (1) Ethyl

(di ethoxy horyl )acetate (4.76 m, 24 mol) was

i se\t.Q a suspen5| on of SOdI um hydride 5
(0,88 ¢ E (108 ml) at OC. After
stirrin f ' 3-[ (3R, 5S5)-7-chloro-5-(2, 3-
di met hox nyl ) - 2- 0xo- 3- (2 oxoet hyl ) -2, 3-di hydro- 4, 1-
benzox&zepi n- 1(5H) -yl ] i met hyl propyl acetate

(108'@3 20 mmol ) vvas ad . After stirring for 1
U o eyl 3 e A0 s LA PN U MY 2% A7 o

were added dropwise to a solution of 2-[(3R,5S)-1-(3-
acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)—2—oxo—1,2,3,5—tetrahydro—4,l—benzoxazepin—
3-yllacetic acid (2.5 g, 4.81 mmol) in THF (25 ml) at room
temperature. The mixture was stirred for 4 hours and then
concentrated under reduced pressure. The resulting residue
was dissolved in dichloromethane (30 ml). thyl 2-
thiopheneacetate (0.69 ml, 4.57 mmol) and tin chloride
(1.24 ml, 10.6 mmol) were added dropwise under ice-cooling
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).
The organic layer was washed with 1N aqueous hydrochloric
acid, water and an aqueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue
was subjected to silica gel column chromatography

[developing solvent: hexane-ethyl acetate (1:1-3:7)]1 to



saturated amoni um chl ori de sol uti on and an aqueous
saturated sodium chloride solution, dried over
magnesi um sulfate, and then concentrated under
reduced pressure. The residue was purified by silica
gel colum chromatography to 15 obtain ethyl

(2E)-4-[ (3R, 5S)-1-(3-acet oxy- 2, 2-
dinethylpropyl)-?-chloro-5-(25}§gfethoxyphenyl)-2-oxo

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] - 2- but enoat e
(12.5 g, 20 nmol, 100%. 1H NWMR (CDC13) 6: 0.95 (3 H

?é &ng§£§ %%3?) % %% ﬁ% %%061%3taagto§; 4k%%@%h9§propyl)—
627¢§htﬁr5954128@ Q§m$£hdgxfﬁe%§l£§2tbx5Ll‘b 3, % Zetrahydro—
7.16 Hz) 4.56 (1 , d, J

15. 64, ttﬂeﬁ%dﬁiﬂéﬁlhk3391ﬁéd@%yﬁl QLtﬂleﬂyfﬁé%éﬂétbtﬁs a

6. 95 (2 H m 7.27 (4 H n). (2) Ethyl

(2E)m4x£ﬁﬁﬁ%di$h lmbarﬂCﬁiﬂXyTﬁ;g hixture was dissolved in

di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

5 ethanol (7 ml) and water (1 ml), potassium carbonate (86 mg,
1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] - 2- but enoat e

(15 ©@; 63 2@noll )mwek) addedhi thed eitn, Exadipt ke TRXLULE wag then

di ssolved in -"| nmethanol (150 m ), magnesium (3.17 g,

131 Pedted viees radded feher é‘l%‘rsaﬂéaltlt’ hit ¥ 5éNdr-e ger standing
stirred faor 3 hours. The 10 reaction sol ution was

di | Ut vh TBENPEX BN At aﬁéghéaedmw N aquesus
O OELORS B81 Ko 1 BUENS B2 LA o SOULT o con
1o§rﬁ'ef§$_eeuat%”%%hﬁi‘> congf entorr%gggcufgyer “%%%h@&eéf% 4n
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concéntrated 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,5S)-7-
chloro-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-2,2-
dimethylpropyl)-2-oxo-1,2, 3,5-tetrahydro-4, 1-benzoxazepin-
3-yllacetyl}-2-thienyl)acetic acid (52 mg, 0.09 mmol, 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,
d, J = 14.1 Hz), 3.61 (3H, s), 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, d,
J = 14.1 Hz), 4.58 (1H, dd, J = 4.5, 8.1 Hz), 6.17 (1H, s),

25  6.62 (1H, s), 6.95-7.10 (2H, m), 7.11-7.20 (2H, m), 7.35-



N
s/

resi due was dissolved in nethanol (150 ml), a 1N

aqueous 15 sodi um hydroxi de solution (52 m) was

added, and the mxture was stirred for 2 hours. The
reaction solution was Q concentrated under reduced
pressure, and the residue was dissolved in water and
washed with ether. The aqueous Iayer was acidified

wi th 1N aqueous hydrochloric acid and 20 then

extracted wth ethyl acetate. THE> organi c | ayer was
washed with water, dried over nagnesium sul fate, and

then concentrated under reduced pressure. The residue
was -~dissolved,in hyl n chl or 00 nl)

yr|é|%€ ?ﬁ{4%)n17m&§ Mjﬁ gnd %gggé chlorlde (4.98

m, 70 nmol) were added 25 thereto, and the m xture

was stirred for 1 hour. After Z fob water (50 m) was
addeglkarigie rneacti on solution was stirred for 4 hours

and then extracted with ethyl acetate. The organic

| aye4- WaSRyaS hed- o tdr cats-dq e edinsatdryphedy $pei UB-hydroxy-
chloride solution, dried over magnesi um sul fate, and
5t herg B2 climeghy i pt el lndepxpetiuZedl prtessahgdrdhde, 1-

residue was purified by silica gel colum

chr dritzsgeaphynt & wotgithy44 -1, 3-tihazol-5-carboxylic acid

[ (3R 59)-1-[3g a%itoxy 2, 2-di met hyl propyl ]-7-chl oro-5-(

2, 3-
di met hox @ | )eH2- oxo- 1, 2, 3, 5-tetrahydro- 4, 1- benzoxaz
epi n- 3-yNput@noic acid (10.9 g, 19.8 mol, 760). 10
1H-NNR (CDC 3) 5: O 94 (3 H s) 1.02 (3 H, s) 1. 56-
2. 00° n) 03 H s) 2.37 (2 H t, J =7.16 Hz)
3.51 , d, %ﬁ Hz) 3.61 (3 H s) 3. 70 3.92
(6 H, = 14.13 Hz) 6.24 (1 H, s)

(63 (Mo
HC

HO

According to a similar manner to that of Example 26,

the title compound was obtained.

10 'H-NMR (CDCl3) &: 0.65 (3H, s), 1.05 (3H, s), 3.15 (1H,

15

20

d, § =12.0 Hz), 3.40 (1H, d, J = 14.4 Hz), 3.60 (3H, s),
3.65 (1H, 4, 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 (lH, t, J =
6.6 Hz), 6.18 (1H, s), 6.55 (1H, s), 6.96 (2H, dd, J = 2.7,
7.8 Hz), 7.13 (1H, t, J = 7.8 Hz), 7.32-7.40 (2H, m), 8.71

(1H, s).

Example 121
(2—{3—[(3R,SS)—7—chforo—5—(2,3—diemthoxyphenyl)—1—(3—

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-



10

15

20

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
n

, 4.20 mol) 0 was added to a sol ution of
4-[ (3R, 5S)-1-[ 3-acetoxy-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 ] but anoi ¢ aci d
(2.0 20 g, 3.65 mmol ) obtained.in Exanple 121-(2) and

triethylamine (0.53 m, 3.83 mffl% in

di met hyl acetam de (20 m) at 0C, and the m xture was
stirred at OC for 30 mnutes. To the reaction

sol u 4.2 ohuta cicd

T R e et AR R AU A Aty
1-(2) 25 ey a Méd and pyridine (0.47 nl, 5.84 nmol)
was then § d 269 dropwi se. After stirring at room

tenperatur¢g fo®PMg hour, the reaction solution was

di | uge et hyl acetate This was washed with 1N
aqueou ro § d, a 5% aqueous 5 potassium
hydr ogs _Lé;e sol _¢%'~\ paqueous saturated

sodi um ofe carbonate so utlon and an aqueous

hyd
saturatgﬁi{sodlun1ch|or|de solution, dried over
magnesi urn gyl fate, and then concentrated under
reduced pressure The residue was dissolved in THE

(20 M), (FAwBERBh: gdaféé’@éﬂph?ipfsorgvl>4?%&aie frol § %524
added ngreto g.#iéfo qlxt re vas stlrreda? OJ’ ride
1 notet I THES 843ET oif BiLET B e A GEEE W Jé{“h)HY
>Godi TincenFor Pad™Eo uriFon SEaf} B8 VP imaes AUrhes. Seirring
sul Ty 30a8Rdnutes, 3-[(3R,5S)-7-chloro-5-(2, 3-
dimethoxyphenyl) -2-oxo-3-(2-oxocethyl) -2, 3-dihydro-4,1-
benzoxazepin—l(SH)—yl]—2,2¥dimethylpropyl acetate (10.8 g,
20 mmol) was added. After stirring for 1 hour, the mixture
was di;uted with ethyl acetate, washed with én agueous
satufated ammonium chloride 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 column chromatography to
obtain ethyl (2E)-4-[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-0xo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]-2-butenoate (11.5
g, 20 mmol, 100%).
'H-NMR (CDC13) &: 0.95 (3 H, s) 1.03 (3 H, s) 1.28 (3

H, t, J = 7.06 Hz) 2.03 (3 H, s) 2.74 (2 H, m) 3.53 (1 H, d,

J = 14.13 Hz) 3.62 (3 H, s) 3.86 (6 H, m) 4.18 (2 H, q, J



then concentrated under reduced pressure. The residue
was 15 dissolved in ethanol (20 m ), a 1N aqueous
sodi um hydroxi de solution (10 m) was added, and the
m xture was stirred for Q 4 hours. The aqueous | ayer
was acidified with a 5% aqueous pot assi um hydr ogen
sul fate solution and then extracted with ethyl
acetate. The organic |ayer was washed with water, 20
dri ed over magnesium sul fate, arP%hen concent r at ed
under reduced pressure. The residue was purified by
silica gel colum chromatography to obtain the title

. , . . 439 d
80229?53‘9&% 04.8:683& gﬁqﬁm‘% - ‘1%@32%% '\%{?O( [?"{59 rr?) P =
2.901626Hudy o 2% §17§ @ 636323 O 42 ;H_ ), 287925 6.95 (2
351 (3 H & 3801170, T4 1 M) 37873

(m B, &) A3 @1Hl;l,mpl ') = 14.13 Hz) 4.53 (1L H, t, J

5.00 Hz) 5. 05 (1 H ' s) 6.38 (1 H d, J =2 45 H)

7.15 (2 H2)dEthy: (ZEPA4-HzZ)3R]58]1-7-28-{detidxyrp, 7-41 (1
H s) 7.51 (1 H dd, J 5 =8.76, 2.54 Hz,) 7.66 (1 H,

5d,

Jdimé 188 ptopy 1) EXadipl erckB2 (2, 3-dimethoxyphenyl) -2-oxo-

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

- hyﬁr%wgpiztetrahydro—4,l—benzoxazepin—B—yl]—2—butenoate (15 g,
2-di et hyl propyl ) -2-oxo0-1, 2, 3, 5-tetrahydro-4,1- 10 _
benz%&é&éﬁKﬁJ399F?b@%%yw}£¥agpﬂﬁ|h%bTC - ylappAbpsohvgd in

acid Owe Ov CI ON ml| -CO2H
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methanol (150 ml), Jﬁgnesium (3.17 g, 131 mmol) was added
thereto, and the mixture was stirred for 3 hours. The
reaction solution was diluted with ethyl acetate, washed
with 1IN aqueous hydrochloric acid, an aqueous saturated
sodium chloride solution, dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure. The
residue was dissolved in methanol (150 ml), é 1IN aqueous
sodium hydroxide solution (52 ml) was added, and the
mixture was stirred for 2 hours. The reaction solution was
concentrated under reduced pressure, and the residue was
dissolved in water and washed with ether. The aqueous
layer was acidified with 1N aqueous hydrochloric acid and
then extracted with ethyl acetate. The organic layer was
washed with water, dried over magnesiuh 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

thereto, and the mixture was stirred for 1 hour. After



O OH According to a simlar manner to that of Exanple
121, the title conpound was obtai ned. 1H NWVR
(DMSO-d6) S: 0.75 (3 H s) 0.83 (3 H s) 1.59- 15 1.88
(4 H mM 2.48-2.59 (2 H m 2.83-3.20 (6 HL m 3.51 (3
H s) 3.64 (1 H d, J=14.13 Hz) 3.78-3.86 (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 3H 7.51 (1 H dd, J =8.67"2.45 Hz) 7.66 (1 H,
d, J =8.85 Hz). 20 271 Exanple 123

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

hydr Qxye2, @it hxg PLQR,) tA0%Qads Zord 53108 bANYEE Ostdi rred
, 1- benzoxazepi ne-3-yl ] propyl }-1, 3-thi azol - 4-yl ) aceti c

aCl dfoMe HIWS akhH QlerNZeﬂ:ruc@e@mﬂ:h St@y1( rebhet hylThe
cyanonet hyl phosphonate (3.88 m, 24 mmol) was added
dr opwrgenio laysuspensiatheafl wiedi am dyudude s@BuB8ted sodium
chloride solution, dried over magnesium sulfate, and then
5 concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain 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-yllbutanoic acid (10.9 g, 19.8 mmol, 76%).
10 '"H-NMR (CDCl3) &: 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, t, J = 7.16 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 m) .

(3) Isobutyl carbonate chloride (0.55 ml, 4.20 mmol)
was added to a solution of 4-[(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-yllbutanoic acid (2.0

20 g, 3.65 mmol) obtained 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—oxobutanoi¢ acid
hydrochloride (0.71°g, 4.02 mmol) obtained in Example 1-(2)

25 was added and pyridine (0.47 ml; 5.84 mmol) was then added



'
L

g, 22 mol) in THE (108 m ) at OC. After stirring for
30 mnutes,

3-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-2-oxo 10
3- (2-oxoet hyl) -2, 3-di hydro-4, 1- benzoxazepi n- 1(5H) -yl ] -
2,2- dinmethyl propyl acetate (10.8 g, 20 mmol ) was
added. After .stirring for 1 hour, the m xture was
diluted with ethyl acetate, washed with saturated
amoni um chl ori de and an aqueod$9sat urated sodi um
chl oride solution, dried over 15 magnesium sulfate,
and then concentrated under reduced pressure. The
resigue was di ssolved in nethanol (105 m ), magnhesi um

(2.4 EﬁpVﬁﬁ?'wnol) was added, and the m xture was

stirred f - I t] Lytio [l ut
o1 gtk ot End I RS [ oAb ook (UL e
hydr aeHQinC s80u LAl AR 31 R4 SRS, SAHYTaLEL: SO URy ;s was
chloride solution, dried over anhydrous magnesi um

sul fidshedandthhem Zydeduscagaestkpded urdar &eshicdieous
pressure. The residue was dissolved in nethylene

5chl aratdesi6B h{ydroddr ehyhagl 881u(idrh9 afl agléels MAIYrated

and acetyl chloride (1.51 m, 21.2 mml) were added,

and gdis.um kydregevasagtionaéd $olutZidounsg. ab ddesous saturated
reaction solution was diluted with ethyl acetate,

was edliwimt ahber ddpuesdsitdanur @t et sodirunebyes ogersulfate, and
carbonate solution and an aqueous saturated sodi um

chl dfiedecsBrertited gnded vydicethdressuntsul Tha eesifde was
t hen, .concentrated under _reduced pressure. The residue

was PaePired By TiE i(e] Bél - 1kP 510 SchFddet ogradhy t 8- 44

0 v eI bobts AR EhERRBhD Shd e mixsups was Stdnd, ot

15

20

25

'4’%b°c for 1 hour. The reaction solution was diluted with
ethyl acetate, washed with water and an aqueous saturated
sodium chloride solution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
dissolved in ethanol (20 ml), a 1N aqueous sodium hydroxide
solution (10 ml) was added, and the mixture was stirred for
4 hours. The aqueous layer was acidified with a 5% aqueous
potassium hydrogen sulfate solution and 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 purified by silica gel
column chromatography to obtain the title compound (1.0 g,
1.66 mmol, 43%).

'H-NMR (DMSO-dg) &: 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, m)



N

benzoxazepi n- 1(5H) -yl ] - 2, 2-di et hyl propyl acetate (5.5
g, 10.4 nmol, 52% . 1H NWR (CDC13) 8: 0.94 (3 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 H d, J=14.13 Hz) 6.25 (1 H s) 6.64 (1
H d, J =2.26 H) 6.99 (1 H dd, J = 7.25, 2.35 Hz)
7.14-7.39 (4 H m. (2)
3-[(3R,58)-7-ch|oro-3-(3-cyanoprqul)-5-(2,3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydk@- 4, 1- benzoxazepi n- 1(
5H)- 20 yl]-2, 2-di net hyl propyl acetate (5.3 g, 10
mmol ) obtained in Exanple 123-(1) was dissolved in a

4N hydgoc i ¢c.acid- | acetate,s e} 3
Theréfgoi)or%g{’disét %y?“ E%/!H’ogdgn%di-_t E?o{)’%?szahéﬁfé?(i:"%i (m, 5
m, g2 m%ihm% added_and 1o g )My xtur g vas Stireed o9 gy
overni ght. e reaction solution 25 was washed wit

wat eg, odlr {12d;, 046" gragnesimgsulsf at g, 4@ngd 2493 15t heny, 4, g
concentrated under reduced pressure. The residue was
puritied y si.khea.gel (rdd,um chronmeat agr aphy .50 obt@i rid, J
2- [(3R,5S)-3-(4-am no-4-thioxobutyl)-7-chloro-5-(2, 3-

5di met hoxyphenyld) H2; pXd-&5 3-1dHhydy 03 45 |8 .IBSnA@xazepi n- | (

10

15

20

5H) 5 yl]-1,1-di nethyl ethyl acetate (2.8 g, 4.97 mmol
50%9. MS (ES+) [M+l] 563 (3)

2-[ (3R, 5S5) - 3-(4-am no-4-thi oxobutyl)-7-chl oro-5-

(2, ExARREhdXyYphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazep
in- 1(5H)-yl]-I,1-dinmethylethyl acetate (0.563 g, 1.0
nol 3~ @ {o’%t[é?ﬁeasl T ESHEPEIOE 5158 3 23 ingddogyRRBN VB 13-
et hano 10 . _Thereto ethy

4- cﬂ?é@g‘?——gxgbéfﬁﬁ{}h‘fl@%’ﬁéﬁéFr‘?’,‘o_ll. rgr 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllpropyl}-1,3-thiazol-5-yl)propionic acid
OMe
ulil OMe
Cl
IIID ‘EZM“\//\W(j?”‘\v_
N 5 N CO.H

OH

According to a similar manner to that of Example 121,
the title compound was obtained.

'H-NMR (DMSO-d¢) &: 0.75 (3 H, s) 0.83 (3 H, s) 1.59-
1.88 (4 H, m) 2.48-2.59 (2 H, m) 2.83-3.20 (6 H, m) 3.51 (3
H, s) 3.64 (1 H, d, J = 14.13 Hz) 3.78-3.86 (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 = 8.85 Hz).



10

15

20

mmol ) was added and the m xture was stirred at 90C for
2 hours. After the reaction solution was cooled to
room tenperature, a 1N aqueous sodi um hydroxi de
solution (5 m) 15 was added thereto and the m xture
was stirred for 5 hours. The aqueous | ayer was
acidified with a 5% agqueous potassi um hydrogen
sulfate and then extracted with ethyl acetate. The
organi c | ayer was washed wi th wa#t’ér, dried over
magnesi um sul fate, and then concentrated under reduced
20 pressure. The residue was purified by silica gel
col UE'”a Fgl %ogr aphy to obtain the title conpound
(0.3 mmol, 50%9 . 1H NWVR (DMSO-d6) S: 0.76

(3 Hgy S35 L ety b Oyl Bhyen g (2. 13-
3 Sy 4, zaldm;éh}l%sa@ﬁ 853,81 45, B o2l lecs 1

6. 0%pdrzddazepife 381 g3 {)‘ijnl } 1732 i Ada)-4Zy1Padek + aQ;ld
J= 7.91 Hz) 7.21-7.28 (1 H m 7.41 (1 H s) 7.51 (1

H, dd, J OMs 2.54 Hz) 7.66 (1 H, d, J = 8.85 Hz).
5 Exanpl

2-{3-[ (3R ¥S) OMechl or 0- 5- (2, 3- di met hoxyphenyl ) - 1- ( 3-
hydr@ : dl nmet hYlProPYl) 2-0x0-1 2

omx4f\T/

benzoxs “GN 3 yl] ' }-1,3-thiazol e-4-carboxylic

aci d Oﬁbf COLH
OH

(1) Diethyl cyanomethylphosphonate (3.88 ml, 24 mmol)
was added dropwise to a suspension of sodium hydride (0.88
g, 22 mmol) in THF (108 ml) at 0°C. After stirring for 30
minutes, 3-[(3R,5S)-7-chloro-5~(2,3-dimethoxyphenyl)-2-oxo-
3-(2-oxoethyl) -2, 3-dihydro-4, 1-benzoxazepin-1 (5H) ~yl]1-2, 2~
dimethylpropyl acetate (10.8 g, 20 mmol) was added. After
.stirring for 1 hour, the mixture was diluted with ethyl
acetate, washed with saturated ammonium chloride and an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The residue was dissolved in methanol (105 ml),
magnesium (2.4 g, 100 mmol) was added, and the mixture was
stirred for 2 hours. The reaction solution was diluted
with ethyl acetate, washed with 1N agueous hydrochloric
acid and an aqueousJSaturated sodium chloride solution,

dried over anhydrous magnesium sulfate, and then



Ok C OS 1 NO CO2H 10 OH According to a simlar
manner to that of Exanple 123, the title conpound was
obt ai ned. 1H NWVR (DMSO-d6) 5: 0.75 (3 H, s) 0.83 (3 H
s) 1.67- 1.89 (4 H m 2.94-3.19 (4 H m 3.51 (3 H

s) 3.64 (1 H d, 15 J = 13.94 Hz) 3.78-3.88 (4 H m
4.31 (1 H d, J =14.13 Hz) 4.52 (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, 254 e, ) 7.66 (1 H,

d, J = 8.85 Hz). 20 Exanple 125 275

3-(2-{[(3R 5S) - 7-chl or o- 5- (2, 3-di net hoxyphenyl )-1-(2,2

concentrated under reduced pressure. The residue was

dlnethylpropyl) 2-0x0-1, 2, 3, 5-tetrahydro- 4, 1-benzoxaze

pi n- dﬁ%édﬂd@athM'&eéthgﬁéﬂchlo§1&8l@@Phﬂ@ YEk@égﬁyEEmfhe
acid OCH3 1 QCH3 C O
(3.69 ml, 26.6 mmol) and acetyl chlorlde (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,

15

20

25

washed with an aqueous saturated sodium 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

10 column chromatography to obtain 3-[(3R,5S)-7-chloro-3-(3-

cyanopropyl)-5-(2, 3-dimethoxyphenyl)-2-0x0-2,3-dihydro-4, 1~
benzoxazepin-1(5H) -yl]-2,2-dimethylpropyl acetate (5.5 g,
10.4 mmol, 52%).

'H-NMR (CDCl3) &: 0.94 (3 H, s) 1.02 (3 H s) 1.66-
2.41 (9 H, m) 3.47-3.93 (10 H, m) 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,58)-7-chloro-3-(3-cyanopropyl)-5-(2,3-
dimethoxyphenyl) ~2-0x0-2, 3-dihydro-4, 1-benzoxazepin-1 (5H) -
yl]-2,2-dimethylpropyl acetate (5.3 g, 10 mmol) obtained in
Example 123-(1) was dissolved in a 4N hydrochloric acid-
ethyl acetate solution (53 ml). Thereto 0,0’-diethyl
hydrogen dithiophosphate (2.01 ml, 12 mmol) was added and
the mixture was stirred overnight. The reaction solution

was washed with water, dried over magnesium sulfate, and



BCOHCH3 OH H3C H3C 5 According to a simlar
manner to that of Exanple 1, the title conpound was
obt ai ned. 1H NMR (CDC13) 8: 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 m,
4.51 (1H, d, J:13.8Hz),631 1H, s), 6.57 (1H, d,
J =2.1Hz), 6.97 (1H, dd, J = éssz)
7.14-7.22 (2H, m, 7.24-7.33 (2H m . Exanple 126 15
2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2, 2-

O oL IR B e LB NS, LREERRR o
aci d%%égleca gjg&}l}é_@%g%_p c%llulnn ct@romaé g%aphl'y ty ébt%n 2-

[(3R,5S)-3-(4-amino-4-thioxobutyl)-7-chloro-5-(2, 3-

dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, 1-benzoxazepin-1(5H) -
5 vl}-1,1-dimethylethyl acetate (2.8 g, 4.927 mmol, 50%).

MS (ES+) [M+1] 563
(3) 2—[(3R,53)—3—(4—amino—4—thioxobutyl)—7—chloro—5—

(2,3-dimethoxyphenyl)-2-0ox0-2, 3-dihydro-4, 1-benzoxazepin-

1(5H)-yl]-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 reaction solution was cooled to room
temperature, a 1N aqueous 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
pressure. The residue was purified by silica gel column
chromatography to obtain the title compound (0.3 g, 0.498
mmol, 50%).

'H-NMR (DMSO-d¢) &: 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,

m) 3.51 (3 H, s) 3.64 (1 H, d, J = 14.13 Hz) 3.78-3.87 (5 H,



®)

According to a simlar manner to that of Exanple 16,
the title conpound was obtained. 1H NVMR (CDCl3) S

0.95 (9H, s), 2.68 (3H, s), 3.36 (1H, 5d, J = 13.9
Hz), 3.47 (1H, dd, J = 15.0, 6.9 Hz), 3.55-3.66 (4H,
m, 3.89 (3H, s), 4..32 (1H t, J = 6.4 Hz), 4.52 (1H,
d, J = 13.9 Hz), 6.33 (1H s), 6.59 (1H d, J = 2.1
Hz), 6.99 (1H, dd, J = 7.5, 2.3 Hz), 7.13-7.23 (2H,
m, 7.28- 7.35 (2H, m). 10 Exanpgl’éd 127

:2-{[(3R 5S)-7-chloro-5-(2, 3-d

I met hoxyphenyl)-1-(2, 2-

di met hyl propyl) - 2- oxo 1,2, 3,5-tetrahydro-4, 1- benzoxaze

g U

v HEE R T 17 aC 5 e

Accoedwgutcn a g§i mh@r manngr Ho-thais of, Enarml) @22!?- d, J =

the title conpound was obt ai ne
0. 957(9H 1) ,7.313%.£dH 1 di, &)

d. 1H NMR
=71819(1 H, s) 7.51 (1 H, dd, J

= 8.76, 2.54 Hz) 7.66 (1 H, d, J = 8.85 Hz).
5
Example 124
2-{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-yl]propyl}-1,3-thiazole-4-carboxylic acid
OMe
ﬂli: OMe
CI /42 \\//“\T/
>|5 \ZCOZH
10 OH
According to a similar manner to that of Example 123,
the title compound was obtained.
'"H-NMR (DMSO-de¢) &: 0.75 (3 H, s) 0.83 (3 H, s) 1.67-
1.89 (4 H, m) 2.94-3.19 (4 H, m) 3.51 (3 H, s) 3.64 (1 H, d,
15 J = 13.94 Hz) 3.78—3.88 (4 H, m) 4.31 (1 H, d, J = 14.13
Hz) 4.52 (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 H, d, J = 8.85 Hz).
20 Example 125



Hz), 3.50-3.69 (5H, nm), 3.89 (3H s), 4.34 (1H, 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 FE), 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, S). 10 Exanple 128
(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 r ahdyro-4, 1- benzoxaze
pi n- 3-yl]nethyl}-1, 3-thiazol-4-319acetic acid O CH 3

Q@H3 C QDNN HBC OO H3C) OH H3C 15 According
to a simlar manner to that of Exanple 16, the title

conpg?Tg Mﬁ&ﬂ?Q%ﬁlgeghl%£§Iﬂ%§Zggt%&w%t%ﬁfygfenyﬁgkg %% ‘o
ooy 8oy 3-E e 2, 2o Tel 2y Do 2188l Harcpin-

g&%,BSyﬁﬁnééﬁil}Shrm@t€§ﬁ(ﬂji ﬁ%ﬁaz@l99—§ﬂ¢%rd$iongc acid
(2H, s) Nenl29 5
3-(2-{ ) -aft,chl or o- 5- (2, 3-di met hoxyphenyl )-1-(2,2
Clﬂ'ii _:Z“\Wfi/ o
o} N o) N\Zﬂ\—‘qu
5 According to a similar manner to that of Example 1,
the title compound was obtained.
'H-NMR (CDCl3) &: 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, m), 4.51 (1H, d, J = 13.8 Hz), 6.31 (1H, s),
'6.57 (1H, 4, J = 2.1 Hz), 6.97 (1H, dd, J = 6.6, 3.2 Hz),
7.14-7.22 (2H, m), 7.24-7.33 (2H, m).
Example 126
15 2-{[(3R,58)~7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2~

dimethylpropyl)-2-oxo-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
pi n- 3-yl]nethyl}-5-nmethyl-1, 3-thiazol -4-yl)propionic
acid HH OCH3 O-C1 0 SCH3 N\rj O HO According
to a simlar manner to that of Exanple 20, O 10 the
title conpound was obtained. 1H NVR (CDCl13) 5: 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), 289 (3H, s), 4. 27
(1H, t, J = 6.4 Hz), 4.49 (1H, d, J = 13.9 Hz), 6.31
15 (1H, s), 6.60 (1H, s), 6.99 (1H dd, J =5.8, 3.8
Hz), 7.15-7.23 (2H n), 7.31-7.39 (2H, m J =109
Hz) .
2-{2-[(3

pin-C§

According to a similar manner to that of Example 16,
the title compound was obtained.

'H-NMR (CDC13) &: 0.95 (9H, s), 2.68 (3H, s), 3.36 (1H,

5 d, J = 13.9 Hz), 3.47 (1H, dd, J = 15.0, 6.9 Hz), 3.55-3.66

10

15

(4H, m), 3.89 (3H, s), 4.32 (1H, t, J = 6.4 Hz), 4.52 (1H,
d, J =13.9 Hz), 6.33 (1H, s), 6.59 (1H, d, J = 2.1 Hz),
6.99 (1H, dd, Jd = 7.5, 2.3 Hz), 7.13-7.23 (2H, m), 7.28-

7.35 (2H, m).

Example 127
: 2-{[(3R,5S)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]lmethyl}-1,3-thiazole-4-carboxylic acid

O~ch,
(oo
cl
O \\‘\V\f S
N'*Z N*{i=
rgq%/J o} o
H,C HO

H,C



()

O/CH3 1111-0 O C1 O NOH N YJo 5 According to a
simlar manner to that of Exanple 22, the title
compound was obtained. 1H NVR (CDCl13) 5: 0.95 (9H, s),
2.22-2.49 (2H, m, 3.08-3.32 (2H, m, 3.35 (1H d, J
= 13.9 Hz), 3.63 (3H, s), 3.90 OH, s), 3.94 (1H dd,
J =75 5.3 Hz), 450 (1H, d, 10 J = 13.8 Hz), 6.28
(1H, s), 6.61 (1H, d, J = 2.3 Hz 6.95- 7.03 (1H, m,
7.16-7.24 (2H, m, 7.25-7.37 (2 ,77 , 8.11 (1H, s).
Exanpl e 131 15

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

] 2 3 J :

di met hyl pArcf)Cpoyrld)l-rl g. t(:)?(oa-l f,lffliag- et ?%ﬁytdp_r ot-h_lf",tlED 6¢%§%m alzee 22,

Pi N- ¢ Be V¢ { &t ¥ohpdurda tH 879 =z4n¥h) propi onic acid 280

H3BC O 1 CH3 O- d N O™ :
'H-NMR (CDCl;) &: 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 Hz), 4.50 (1H, 4, J = 13.9 Hz), 6.33 (1H, s), 6.58 (1H, d,

10

15

20

J=2.1Hz), 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,

s).

Example 128
(2-{[ (3R, 58)-7~chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2~
dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahdyro-4, 1-benzoxazepin-

3-yllmethyl}-1,3-thiazol-4-yl)acetic acid

O~cH

3
O o

}gqﬁ/J o o
H,C OH

According to a similar manner to that of Example 16,
the title compound was obtained.

'H-NMR (CDCl3) &: 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, m),

3.79 (2H, s), 3.89 (3H, s), 4.34 (1H, t, J = 6.5 Hz), 4.49

(1H, d, 0 = 13.9 Hz), 6.33 (1lH, s), 6.60 (1H, s), 6.99 (1H,



O According to a simlar manner to that of Exanple 88,

th

e title conpound was obtai ned. 1H NVR (CDC13) S:

.95 (9H, s), 2.18-2.44 (2H, nm), 5 2.64-2.74 (2H, m),
.94-3.03 (2H, m), 3.04-3.27 (2H, ), 3.36 (1H d, J

13.9 Hz), 3.63 (3H, s), 3.89 (3H s), 3.94 (1H, dd,
= 7. 3, 5.7 Hz), 4.52 (1H, d, J = 13.9 Hz), 6.28
H s), 6.60 (1H, d, J = 2.1 Hz), 6.80 (1H s), 6.99
H dd, J =7.0 2.6 Hz), 7.16-%.36 (4H ny. 10

Exanpl e 132

0
2
J
(1
(1
3-

di
pi
ac
Ac

(2-{[ (3R, 5S)-7- chloro 5- (2, 3-di net hoxyphenyl )-1-(2, 2

dd, J = 6.9 .9 Hz), 7. 02 (1H, sh 7.13-7.23 (2H, m),
nethylpropyl) 2 oxo-1,2,3,5-tefra ydro-4, 1- benzoxaze
n- (3ayl $net hyl } - 4- nethyl 1 3- oxazol - 5- yl)proplonlc
id LtSI HCO 3I/CH3 O Cl ONN OCH3 CH
cording to a simlar manner to that of Exanple 29,

the title conpound was obtained. 1H NVR (CDC13) S:

0.
5

10

15

94Eg@RpP1&)129 2. 05 (3H, s) , 2.63 (2H,

7

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

.33

dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yl]lmethyl}-5-methyl-1,3-thiazol-4-yl)propionic acid

H3C

HO

According to a similar manner to that of Example 20,

the title compound was obtained.

'H-NMR (CDCl;) &: 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),

6.

4.27 (1H, t, J = 6.4 Hz), 4.49 (1H, d, J = 13.9 Hz),
(1H, s), 6.60 (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).

Example 130

31



5t), 2.88 (2H, t, J = 7.4 Hz), 3.16-3.32 (2H, ),

3.36 (1H, d, J = 13.8 Hz), 3.62 (3H, s), 3.88 (3H

s), 4.38 (1H, t, J = 6.8 Hz), 4.51 (1H, d, J = 13.9

Hz), 6.30 (1H, s), 6.57 (1H d, J = 1.5 Hz), 6.96

(1H . dd, J =8. 1, 1.3 Hz), 7.03 (1H, dd, J = 7.8,
J =

1.2 Hz), 7.16 (1H t, 7.9 Hz), 7.27- 10 7.36 (2H,

n). o Exanple 133
3-(2-{[ (3R SS)-7-chl oro-5- (2, 3- di et hoxyphenyl ) - 1- (2, 2

dinethylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4,1-benzoxaze

pin 35(3- imr%ts ybk 1515@5le 71,33a%é@r%- SHEnRY QPL PR £

aci d 2é2 Yl h ¢ ( x%% ﬁéﬁ) o
ACCOﬁﬂm@’gﬁ}tl%r%p@llm—b%xmnQer3—t50tEB§$h§erdaﬁaﬂ'pb€n§§xazepln—
the title conpound was obtained. 1H NVMR (CDCl3) 5:

0. 943¢(9H et)y112122-(BHhz@l)e-42ch¥pobyPid 2adi4H, m), 3.17

(1H, dd, J = 16.0, 6.4 Hz), 3.31-3.45
HaC

;,.
X

e

5 According to a similar manner to that of Example 22,

10

15

the title compound was obtained.
!H-NMR (CDCl;) &: 0.95 (9H, s), 2.22-2.49 (2H, m),
- 3.08-3.32 (2H, m), 3.35 (1H, d, J = 13.9 Hz), 3.63 (3H, s),

7.5, 5.3 Hz), 4.50 (1lH, d,

3.90 (3H, s), 3.94 (1H, dd, J
J = 13.8 Hz), 6.28 (1H, s), 6.61 (1H, d, J = 2.3 Hz), 6.95-
7.03 (1H, m), 7.16-7.24 (2H, m), 7.25-7.37 (2H, m), 8.11

(1H, s).

Example 131
3-(2-{2-[ (3R, 5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)-1- (2, 2-
dimethylpropyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]ethyl}-1,3~-thiazol-4-yl)propionic acid



, 3.63 (3H s), 3.89 s), 4.40 (1H, t, J =

), d J=1 Hz), 6.30 (1H, s),

1H, d, J :21 Hz), 6. (1H, dd, J =7.9, 1.5

.08 (1H, dd, J =7.7, 1.5 Hz), 7.16 (1H, t, J =
), 7.32-7.42 (2H, 10 n) Exanpl e 134

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

hydroxy 2, 2-di met hyl propyl ) - 2- oxo 1 2,3,5-tetrahydro-4
,1 15

benzoxazep| n-3-yl ] nethyl }-1, 2, 4- oxadi azol - 5-yl ) propi on

(3H,
3.9
97

"ic acid 2133 OCl p N NNO- OH OH According to a

10

simlar rranrfeﬁtothat of Exanple 60, the title
conpound was @bt ai ned. 1H NVR (CDC13) b: 0.65 (3H, s),

1.04 (3H, 289(2H 5t, J=7.2Hz), 3.11-3.27
(4H, m, 4% (2H m), 3.58- 3.67 (4H, m, 3.89
(3H, s), .51 (2H, m, 6.19 (1H, s), 6.60 (1H,
d, Jo= : 6. 9877 J =8.0, 1.6 Hz),
7.07- H A\ m P 0 J =7.9.H), 7.32-7.41
(2H, /I%arrple 135

OH

According to a similar manner to that of Example 88,
the title compound was obtained.

'"H-NMR (CDCl3) &: 0.95 (9H, s), 2.18-2.44 (2H, m),
2.64-2.74 (2H, m), 2.94-3.03 (2H, m), 3.04-3.27 (2H, m),
3.36 (1H, d, 0§ = 13.9 Hz), 3.63 (3H, s), 3.89 (3H, s), 3.94
(l1H, dd, 9 = 7.3, 5.7 Hz), 4.52 (1H, 4, J = 13.9 Hz), 6.28
(1H, s), 6.60 (1H, d, J = 2.1 Hz), 6.80 (1H, s}, 6.99 (1H,

dd, J = 7.0, 2.6 Hz), 7.16-7.36 (4H, m).

Example 132
3-(2-{[(3R,558)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2~
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-ylimethyl}-4-methyl-1, 3-oxazol-5-yl)propionic acid



10

15

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-

benzoxazepi n-3-yl ] net hyl } -1, 2, 4- oxadi azol - 5- yl ) but anoi
c 15 acidLO4 H3COCH3 G ONO OHO O™
According to a simlar manner to that of Exanple 60,
the title conmpound was obt ai ned. 1H—NNR (CDC13) 5:
0.65 (3H, s), 1.05 (3H, s.), 2.081 5 2.19 (3H, ),
2.49 (2H, t, J =7.2 Hz), 2.95 (2H, t, J = 7.3 Hz),
3.12-3.28 (2H, n), 3.34-3.44 (2H, m, 3.59-3.67 (4H,
m, 3.89 (Skhj 4.41-4.52 (2H, m, 6.20 (1H, s),

6.60 (1H, d = 1.5 Hz), 6.98 (1H, dd, J =8. 0, 1.6

Hz), 7.09(1¥ dd, J = 7.8, 1.4 Hz), 7.17 (1H, t, J =
7.9 Hz), 7.3%.7.38 (2H, n) Exanpl e 136

5-(3-{[( BY~of - chl or o- 5- (2, 3-di net hoxyphenyl )-1-(2, 2
di medthy 'v<ﬁ 2-oxo0-1, 2, 3, 5- tetrahydro-4,1-benzoxaze

5-yl ) pent anoi c

/{Z \j?3_<¥iz;dlazo

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDC1l;) &: 0.94 (9H, s), 2.05 (3H, s), 2.63 (28,
t), 2.88 (2H, t, J = 7.4 Hz), 3.16-3.32 (2H, m), 3.36 (1H,
d, J = 13.8 Hz), 3.62 (3H, s), 3.88 (3H, s), 4.38 (1H, t, J
= 6.8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.30 (1H, s), 6.57
(1H, d, J = 1.5 Hz), 6.96 (1H, dd, J = 8.1, 1.3 Hz), 7.03
(14, dd, J = 7.8, 1.2 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.27-

7.36 (2H, m).

Example 133
-(2-{[(3R,5S)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2~
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]lmethyl}-5-methyl-1, 3-oxazol-4-yl)propionic acid



10

15

H3C1 OCH3 OCL ONNCOO OH 285 (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 oro-5-(2, 3- dinethoxyphenyl)-l- 5

(2, 2- dlnethylpropyl) 2-o0xo0-1, 2, 3,5-tetrahydro-4,1
benzoxazepi n-3-yl]acetic acid ( 8 19 g, 0.100 nol) in
DM (500 m) and the m xture was stirred for 20
hours. The reaction solution was concentrated under
reduced pres&ﬁre extracted with ethyl acetate,
washed with wai er and an 10 aqueous saturated sodi um
chl ori de dtion, and then dried over nmagnhesi um
sul fate. OGHCentration under reduced pressure,
t he residue L purified by silica gel colum

l;o ob(;aln 2-[ (3R 5S)-7-chloro-5-(2,3

D 2/2 glﬁﬁthylpropyl) 2-oxo-1, 2, 3, 5-
t et rahy o- @enzox zepi n-3-yl ]acetam de (32.43 g)
as a

0
HO

According to a similar manner to that of Example 38,
the title compound was obtained.

'H-NMR (CDC13) &: 0.94 (9H, s), 2.22 (3H, s), 2.59-
2.72 (4H, m), 3.17 (1H, dd, J = 16.0, 6.4 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), 6.59 (1H, d,

J 2.1 Hz), 6.97 (1H, dd, J = 7.9, 1.5 Hz), 7.08 (1H, dd,

J=7.7, 1.5 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.32-7.42 (2H,

Example 134

3-(3-{[{(3R,5S)~-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl)—2—oxo—1,2,3,5—£etrahydro—4,1—
benzoxazepin-3-yl]lmethyl}-1, 2, 4-oxadiazol-5-yl)propionic

acid



1H- NVR (CDC13) 8: 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), 3.62
(3H 20s), 3.89 (3 H s)., 439 (1L H dd, J =
5.9 Hz), 4.50 (1 H, d, J = 13.9 Hz), 5.27 (1 H,
5.86 (1 H s), 6.28 (1 H s), 6.61 (1 H, d, J

Hz), 6.99 (1 H dd, J =6.7, 3.1 Hz), 7.18 - 7.23 (2
H m, 7.31 - 7.36 (2 H m. (2).

1-1' - Carbori yl bi s-1 Hi ni dazol e (¥%85 g, 0.0607 nol)
25 and allyl bromde (20.7 m, 0.243 nol) were added

to a Ltib solution of
2-[ (3R, 59) - 7-chl or 0- 5- (2, 3-di met hoxyphenyl )-1- (2,
2- di met hopyl )-2-0x0-1, 2,3,5-tetrahydro-4, 1-

benzoxaz e-3-yl ]acetam de (14.0 g, 0.0304 nol)

obt ai ned n Exanple 136-(l) in acetonitrile (140 m),
and &he >t ure was heated to reflux for 3 hours.
After in “FE/ ool, tée reaction solution was
extracted ate, washed with 1N aqueous
hydr ochl ori/c id and an agueous saturated sodi um

chl ori olution, and then dried over magnesi um
sul fate. (The extract was filtered with 10 silica ge
and conceflifrated under reduced pressure. The residue

was recrystallized fron1ethy| acet at e- hexane to
obt ai n ccording to a similar manner to that of Example 60,

[(3 chl or o- 5 met hoxyphenyl ) - 1- (2, 2-
R% yﬁbf&ﬁyf?mﬁooxo@fs étgl?%érahydro 4, 1- benzoxaze

pln- vil,1 I ( 1 5 1H 3)

pine (9 hﬁﬁ§ ?@% §. %2553 ;ﬂf r?)]’ ]Lo!é\“VRzé,% %9 2H,

sH m, 838 elyH da 131—3 %3 ?4){"2)111 336334(-3 h‘lal : m:ﬁ 3.58-

°3.00 (3 H )4 2r (T B .

(1 3.67 (4H, m), 3. 89 (3H, s), 4.39-4.51 (2H, m) 6.19 (1H, s),
6.60 (1H, d, J = 1.7 Hz), 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) .

Example 135

4-(3-{[(3R,5S8)-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, 2, 4-oxadiazol-5-yl)butanoic

acid



N

H d, J =13.9 Hz), 6.30 (1 H s), 6.65 (1 H d, J =
2.1 Hz), 7.01 (1 H d, J =7.9 H), 7.19 - 7.41 (4 H,
m. 20 (3) Triethylam ne (23.66 m, 0.169 nol) was
added dropwi se to a solution of hydroxylam ne
hydrochloride (11.77 g, 0.169 nol) in DVSO (150 m)
under ice-cooling and the m xture was stirred for 30
m nutes. Precipitates were flltered off. To the
filtrate was added [ (3R, 5S)-7- chiforo 25

5- (2, 3-di net hoxyphenyl ) -1- (2, 2-di et hyl propyl ) - 2- oxo
287

1,2,3,5- te;gahydro 4,1 -benzoxazepi n-3-yl]acetonitrile
(15.0 g, O 0339 nol) obtained in Exanple 136-(2) and
t he m xtAdrg was stirred at 80C for 4 hours. The

' ufi'on was extracted with ethyl acet at e,

t hen copce der reduced pressure to obtain
2-[(3R.5S cm@?‘é&%&
dinethﬁizzhenYl) 1-(2 i met hYlProPYl)-2-o0x0-1 2 3 5-
t et rahy 4, 1-benzoXazepin-3-yl]-N 10

hydr oxyet hanei m doam de (17 5 g) as an anorphous
subst anc was used.in the next eact

w Chout BorrtTii on e STREARR fzﬁs@fstgg REE ot fyamp1e oo,
&?Sgét%% %Ah%%n? 4330 tg’%‘z%dl g' 60 - % 851?34H i
oo A Gbeah, oo Bty Sl 3e8sheng gy -os-

oRutdj o dri ed over nmagnesium sulfate, and
Q%ra\g

5") 26160 i, l_llbl ,2 J;9— 2ul £2)g .99 4l Ho085 S 3, g =

10

15

9, 3. Hz) 1677158 (2H m, 7.29°- 7.35 (2 H,
rﬁ. 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),
6.60 (1H, d, J = 1.5 Hz), 6.98 (1H, dd, J = 8.0, 1.6 Hz),
7.09 (1H, dd, J = 7.8, 1.4 Hz), 7.17 (lH, t, J = 7.9 Hz),

7.35-7.38 (2H, m).

Example 136

5-(3-{[ (3R, 5S)~-7-chloro~-5-(2, 3-dimethoxyphenyl)-1-(2,2~
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yl]lmethyl}-1,2,4-oxadiazol-5-yl)pentanoic acid

H3C
\

CH3
s
9.

>HX° T\hjj

OH



(4) Triethylamne (0.83 m, 5.95 nmmol) and nethyl 6-
chl or o- 6- oxohexanoate (0.69 g, 3.85 mmvpl) were added
20 dropwi se to a sol ution of

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-benzoxazepin-3-yl]-N -

hydr oxyet hanei m doam de (1.67 ¢g,.. 3.5 mmol) obtained in
Exanple 136-(3) in THE (15 m) uifcter i ce-cooling, and
the 25 m xture was stirred at roomtenperature for 2.5
hours. The LtStf reaction solution was concentrated

under Teduped REASIUEE s dafehyiin: M)A 20980 a1 iniae

thereto, and the xture was ated toreflux for 1

hour gyadfenh rgackl 9035014t in 20801 EX3KR ARG Mukh 181 DyS, 3-
acetate, washed with water and an 5 aqueous saturated

sodi behgdd 0rd-de -sebuiton(16and dri edidyeaiol )Magreskdied to a
sulfate. After concentration under reduced pressure,

t he sebutdiuen WwaS [PAR} $$ ed/hleirbi-ba (el -Ciodatmoxyphenyl) -1-
chromat ography to obtain nethyl

%5- (343 [{3Re8hyTpThppllo-5oxo-1,2,3,5-tetrahydro-4, 1-

(2, 3-di net hoxyphenyl ) -1- (2, 2-di met hyl propyl ) - 2- oxo-1, 2
,3,5beq1pqag¢pényarbl cetic acid (46.19 g, 0.100 mol) in DMF

1- benzoxazepi n-3-yl ] nethyl }-1, 2, 4- oxadi azol - 5-
yl ) perithriddt é‘“(jl'?%ﬂ mhxtung NRR fEfxuey fer @O0gBopgsy, The

3 575 o sofublontydl congedPrl fedlursiers rpaleda Blassure,
3 H , .3.67. ,. 3.8 3 H.1 4.43 (1
03 Tuflaardl0ity ehny agiegPel dudlngtd ik Gafisidndtan
1OH’ quué%ééssg%utgtéa’sé%f%% gﬁlgki&gtsdad%i%ng’a&d6then 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 2-[(3R,5S)-7-chloro-5-(2, 3-

15 - dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo-1,2,3,5-

tetrahydro-4,1-benzoxazepin-3-yllacetamide (32.43 g) as a
crystal.
'H-NMR (CDCl3) &: 0.95 (9 H, s), 2.65 - 2.73 (1 H, m),

2.84 - 2.92 (1L H, m), 3.37 (1 H, d, J = 13.8 Hz), 3.62 (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, d, J = 2.1 Hz), 6.99 (1 H, dd, J = 6.7, 3.1
Hz), 7.18 - 7.23 (2 H, m), 7.31 - 7.36 (2 H, m).

(2) 1-1’-Carborylbis-1H-imidazole (9.85 g, 0.0607 mol)

25 and allyl bromide (20.7 ml, 0.243 mol) were added to a



Hz), 7.07 (1 H dd, J =7.7, 1.5 Hz), 7.15 (2 H t, J
=7.9 Hz), 7.29 - 7.37 (2 H m. (5 A 2N aqueous
sodi um hydroxi de solution (2.60 m, 20 5.20 nmol) was
added to a solution of nethyl 5-(3-
{[ (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
pin- 3-yl]methyl}-1, 2, 4- oxad|azol 5-yl ) pent anoat e
(1.04 g, 1.73 mmol) obtained i @xanple 136-(4) in
ethanol (10 m) and 25 the mi xture was stirred for 13
hours. The reaction 289 solution was diluted with
vat egoangh Sher vasher, yd)thy i gLy - et helaindBRoSYdHaR) -1-
solution was acidified with 6N aqueous hydrochloric
aci d2 pxtdiaeiteg 1k bhy Bt-pHoxacel 2f ®, 5-washaegdwbt h,
aqueous saturated sodiumchloride solution, 5 dried
over bamgnesiepinsuB f gl lyceanaditibenl £oncegntor.ased mwerobtained
reduced pressure. The residue was purified by silica
gel icdixamplehddpatbgriapkyetondbtiie (140 ml), and the
5-(3-{[ (3R 5S)-7-chloro-5- (2,
53- di AettHey pReneytad (&2, Zedilnst A9y pt dip|rs-2 After Standlng
oxo-1, 2, 3,5-tetrahydro-4, | -benzoxazepi n-3-yl ] et hyl }

|2, 459 1‘€P°&xa&f’§z€?a‘5t13ﬂ”) SeRPERRR cwaa%u%t(recggdg‘ylth ethyl

R B U, el poseSat i ara o
?“agaciuseo%% gggug%ci so&ilgﬁns}a{ glade Jso% % B }_éljd té‘x%ldried
(1Hhode, ouifo(dbod f I md Sulilor agOg(jthe edqg,wﬂl[h

10(1FtSleCé gez §n&t90néén%§aZe§ under reduced pressure.

residue was recrystallized from ethyl acetate-hexane to
obtain [(3R,5S)-7-chloro-5-(2,3~-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllacetonitrile (12.31 g).

15 'H-NMR (CDCl;3) &: 0.95 (9 H, s), 2.78 - 2.88 (1 H, m),

2.89 - 2.99 (1 H, m), 3.38 (1 H, d, J = 13.9 Hz), 3.63 (3 H,
s), 3.90 (3 H, s), 4.21 (1 H, dd, J = 7.6, 5.6 Hz), 4.51 (1
H, 4, J = 13.9 Hz), 6.30 (1 H, s), 6.65 (1 H, d, J =2.1

Hz), 7.01 (1 H, 4, J = 7.9 Hz), 7.19 - 7.41 (4 H, m).

20 (3) Triethylamine (23.66 ml, 0.169 mol) was added

dropwise to a solution of hydroxylamine hydrochloride
(11.77 g, 0.169 mol) in DMSO (150 ml) under ice-cooling and
the mixture was stirred for 30 minutes. Precipitates were

filtered off. To the filtrate was added [(3R,5S)-7-chloro-

25 5-(2,3-dimethoxyphenyl)-1-(2, 2-dimethylpropyl) -2-oxo-



10

15

20

25

(2H,

m . Exanple 137 20

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

di met hyl propyl ) - 2- x -1, 2,3, 5-tetrahydro-4, 1- benzoxaze
pin- 3-yl]nmethyl}-1,2, 4- oxadi azol - 5- yl)proplonlc acid

23U

H3C O II1l,CH3 O C O~ 1C ~ O N NCO O CH

According to a simlar manner to that of Exanple 136,

t he

title conpound was obt ai ned.287H NMVR (CDC13) 5:

0.95 (9H, s), 2.90 (2H, t, J = 7.3 5 Hz), 3.16 (2H t,

J =
(3H

.9 e

(1H
(1H,
138

7.3 Hz), 3.21-3.40 (3H, m), 3.62 (3H s), 3.88

18) 3”5 "c%té; dI'o 4] =8nt !E'er‘h—%l—y(l Beefontirile (15.0
6. 58 CTR T M 75°ER) T 6 gy ¢

gddy, 0339 ﬁo@) éb@%l ’lE Qﬁaﬂbﬂé-ﬂﬁﬁj ang @ﬁ% mixture

t, =7.9 Hz), 7.29-7.37 (2H, Exanpl e
wds stirred at 80°C for 4 hours. The reaction solution was
extracted with ethyl acetate, washed with water and an
aqueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 2-[(3R,5S)-7-chloro-5-(2,3-
dimethoxyphenyl)—1—(2,2—d;methylpropyl)—2—oxo—1,2,3,5—
tetrahydro-4, l-benzoxazepin-3-yl1]-N’-
hydroxyethaneimidoamide (17.5 g) as an amorphous substance,
which was used in the next reaction without purification.

'H-NMR (CDCl;3) &: 0.95 (9 H, s), 2.56 - 2.64 (1 H, m),

2.79 (1 H, dd, J = 14.4, 7.1 Hz), 3.36 (L H, d, J = 13.9
Hz), 3.60 - 3.65 (3 H, m), 3.89 (3 H, s), 4.07 - 4.14 (1 H,
m), 4.50 (1 H, d, J = 13.9 Hz), 4.98 (2 H, s), 6.25 - 6.29
(1 H, m), 6.60 (1 H, d, J = 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, 5.95 mmol) and methyl 6-

chloro-6-oxohexanoate (0.69 g, 3.85 mmol) were added

‘dropwise to a solution of 2-{(3R,5S)-7-chloro-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) obtained in
Example 136-(3) in THF (15 ml) under ice-cooling, and the

mixture was stirred at room temperature for 2.5 hours. The



4- (3-{[ (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
pin- 3-yl]methyl}-1, 2, 4-oxadi azol - 5-yl ) but anoi c aci d
291 H3COCH3 OC 0O NNO \/ OO /v HO
According to a simlar manner to that of Exanple 136,
the title conmpound was obt ai ned 1H NVR (CDC13) 5:
0.95 (9H, s), 2.08-2.20 (2H, m," 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), 4.44 (1H t, J = 6.8 Hz),

4.51r£3H:i8h s%lutlgn9W$g)oodée%%réﬂéﬁ éﬂderﬁréauééé{pressure,

s), 6.97 (1H, dd, J = 8. .8 Hz), 7.08 (1IH dd,

7. 8wated.d 5Hal,) Zaé&ac{cﬂd‘d tiheréto, Tarfd Ha)e, mix80rd. v% heated

(2H, m). 10 Exanple 139

3- (3t¢ 2:4 f13R, TSy - Y1 ciihwarsn- 5Th2, Bedttneirhaoypheoylyad - (3
hy dr extyraz;tzddiweh hgt ipr lopyder a2 eoxoashed 3i%ht watahyard-ah

11-

Shenzd%edsi asuyated adium ghiopidalispAsitisny| 3pd optiisd over

c 15 acid ,
magnesium sulfate. After concentration under reduced

pressure, the residue was purified by silica gel column

chromatography to obtain methyl 5-(3-{[(3R,5S)-7-chloro-5-

(2,3-dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo-1,2,3,5-

10 tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1,2, 4-oxadiazol-5-

yl)pentanoate (1.04 g).

'H-NMR (CDCl3) &: 0.95 (9 H, s), 1.63 - 1.91 (4 H,

2.36 (2 H, t, 3 =7.2 Hz), 2.87 (2 H, t, J = 7.4 Hz),

m),

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 =
6.31 (1 H, s), 6.58 (L H, s), 6.97 (1 H, dd, J = 8.0,
Hz), 7.07 (1 H, dd, § = 7.7, 1.5 Hz), 7.15 (1 H, t, J

Hz), 7.29 - 7.37 (2 H, m).

|
=
w
o]
jan}
N

(5) A 2N aqueous sodium hydroxide solution (2.60 ml,

20 5.20 mmol) was added to a solution of methyl 5-(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}-1,2,4-oxadiazol-5-yl)pentanocate (1.04 g,
mmol) obtained in Example 136-(4) in ethanol (10 ml)

25 the mixture was stirred for 13 hours. The reaction

1.73

and



Ly HBCO 1 CH3 ONCO CLON -0z OH NO ™H
According to a simlar manner to that of Exanple 60,
the title conmpound was obtai ned. 1H NVR (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, m, 3.89 (3H, s), 3.95
(1H, dd, J = 7.7, 5.3 Hz), 4. 46 (1IH, d, J = 14.3 Hz),
6.15 (1H, s), 6.60 (1H d, J = 2% Hz), 6.95-7.02
(1H, m, 7.17- 7.22 (2H m J = 4.1, 4.1 Hz),
7.29-7.39 (2H, m. 10 Exanple 140

3, (3 4B 22L- 41 PO OF Qs fadedl! BRGNP NRILAT 3t

d' ”Etcl,;,i @ﬁyqult?nf? OX‘Phé" e%ct a%tt ?BEQPW‘& Qs ]aé{‘%ﬂzf‘iéézﬁlth 6N

pi N hy oxa iazo propionic acid

293 agueous hydrochlorlc acid, extracted with ethyl acetate,
washed with an aqueous saturated sodium chloride solution,

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,5S)-7-chloro-5-
(2, 3~dimethoxyphenyl)-1-(2, 2-dimethylpropyl) -2-

oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1,2, 4-

10 oxadiazol-5-yl)pentanoic acid (0.89 q).

'H-NMR (CDCl3) &: 0.95 (9H, s), 1.66-1.93 (4H, m),
2.39 (2H, t, § = 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 (1H, 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 (1H, dd, 0 = 7.9, 1.7 Hz), 7.07 (1H,

dd, J =7.8, 1.6 Hz), 7.14 (1H, t, J = 7.8 Hz), 7.28-7.37

(ZH, m).

Example 137

20 3-(3-{[(3R,58)-7-chloro-5~(2, 3~dimethoxyphenyl)-1-(2, 2-

dimethylpropyl)-2-oxo-1,2, 3,5-tetrahydro-4, 1-benzoxazepin-

3~yl]jmethyl}-1,2,4-oxadiazol-5-yl)propionic acid



HBC OCH3 O- NO C OIl NOHd O According to a
simlar manner to that of Exanple 136, the title
compound was obtained. 1H NVR (CDCl13) 5: 0.94 (9H, s),
2.14-2.41 (2H, m, 5 2.77-2.98 (4H, m, 3.11 (2H, t, J
= 7.3 H), 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 ), 6.60 (1H d, J =
2.1 Hz), 6.98 (1H, dd, J = 7.0, 2.6 Hz), 7.15- 7.24
(2H, m, 7.28-7.36 (2H, m. 10 Exanple 141

4-(3-{2-[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3

- H3C
hydr oxy- 2, 2-di gt hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4
1-

benzoxazeo 8-yl ke hyl } -1, 2, 4- oxadi azol - 5-yl ) but anoi ¢
acid 294 3¢ ©d'/ CH3 O

According to a similar manner to that of Example 136,
the title compound was obtained.

'H-NMR (CDCls) &: 0.95 (9H, s), 2.90 (2H, t, J = 7.3
Hz), 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, t, J = 6.7 Hz), 4.51 (1H, d, J
= 13.9 Hz), 6.31 (1H, s), 6.59 (1H, d4, J = 1.5 Hz), 6.97
(1H, dd, § = 8.0, 1.6 Hz), 7.06-7.11 (1H, m), 7.16 (1lH, t,

J = 7.9 Hz), 7.29-7.37 (2H, m).

Example 138
4-(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}-1,2,4-oxadiazol-5-yl)butanoic acid



NO CLOON Np HO OH According to a simlar
manner to that of Exanple 60, the title conpound was
obtai ned. 1H NWMR (CDC13) S: 0.64 (3H, s), 1.05 (3H,
s), 2.02 5 2.14 (3H m, 2.18-2.42 (2H, m, 2.45 (2H,
t, J =7.2 H), 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), 6.1549%H, s), 6.60 (1H d,
J =2.3 Hz), 6.95-7.03 (1H, m, 7.16-7.23 (2H, 10 m,
7.29-7.39 (2H, m. O Exanple 142

3-(3-{3-] (3Rj3§8) -7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2
, 2- o

l)-2-0x0-1, 2, 3,5-tetrahydro-4,1-benzoxaze
. y rof¥#l }- 1, 2, 4- oxadi azol - 5-yl ) propi oni ¢
acid Lys sc a3 o-a o

Accpfding to a similar manner to that of Example 136,

‘
L

the title compound was obtained.
'H-NMR (CDCl;) &: 0.95 (9H, s), 2.08-2.20 (2H, m),
5 2.49 (2H, t, §d = 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), 4.44 (1H, t, J =
6.8 Hz), 4.51 (1H, 4, J = 13.9 Hz), 6.31 (1H, s), 6.59 (1H,
s), 6.97 (1H, dd, Jd = 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
Example 139
-cj) ' 3-(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-yl]ethyl)-1,2, 4-oxadiazol-5-yl)propionic

15 acid



~

10

N NCO O 1~ OH According to a simlar manner to that
of Exanple 136, the title conpound was obtai ned.
1HNWR (CDC13) S 0.94 (9H, s), 1.70-2.03 (4H, m, 5
2.66-2.78 (2H, m, 2.90 (2H, t, J = 7.2 Hz), 3.15 (2H,
t, J =7.2 H), 3.34 (1H, d, J = 13.9 Hz), 3.62 (3H,
s), 3.85 (1H, dd, J = 7.5, 4. 8 Ft) 3.89 (3H, s),
4.50 (1H, d, J = 13.9 Hz), 6 QlH s) 6.59 (1H, d,
J = 2.3 Hz), 6.98 (1H, dd, 7 2.1 Hz),
7.15-7.36 (4H, m. 10 Exanple 143
(3R)-4-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1
- (2, 2-di mettagl propyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- &yl ] nethyl }-1, 2, 4- oxadi azol - 5-yl')-3- 15
; c%wiwo H3C O 1/CH3 OO O N NO
3

According to a similar manner to that of Example 60,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.05 (3H, s), 2.15-
2.41 (2, m), 2.77-2.98 (4H, m), 3.07-3.20 (3H, m), 3.37
(1H, 4, J = 14.3 Hz), 3.59-3.66 (4H, m), 3.89 (3H, s), 3.

(14, dd, 3 = 7.7, 5.3 Hz), 4.46 (1H, d, J = 14.3 Hz), 6.

(14, s), 6.60 (1H, 4, J = 2.3 Hz), 6.95-7.02 (1H, m), 7.17-

7.22 (2H, m, J = 4.1, 4.1 Hz), 7.29-7.39 (2H, m).

Example 140
3-(3-{2-[ (3R, 5S)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2-
dimethylpropyl)—2—oxo—l,2,3,5—tetrahydrof4,l—benzoxazepin—

3-yllethyl}-1,2,4-oxadiazol-5-yl)propionic acid



10

N—r

HO According to a simlar manner to that of Exanple
136, the title conpound was obtained. 1H NVR (CDC13)
5: 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 Hz), 2.96 (1H, dd, J = 15.3,
6.6 Hz), 3.21-3.42 (3H, m, 3.62 (3H s), 3.88 (3H,

4.45 (1H t, J = 6.8 Hz), 4,51 (1H d, J =13.9
, 6.31 (1H, s), 6.58 (1H, s)5°%6.96 (1H, dd, J =
.7 Hz), 7.06 10 (1H, dd, J = 7.9, 1.5 Hz), 7.14
J=7.9 Hz), 7.29- 7.37 (2H, n). O Exanple 144
(3R, 88)-7-chl oro-5- (2, 3-di met hoxyphenyl)-1-(2, 2

(o]

OH

According to a similar manner to that of Example 136,
the title compound was obtained.

'"H-NMR (CDCl3) &: 0.94 (9H, s), 2.14-2.41 (2H, m),
2.77-2.98 (4H, m), 3.11 (2H, t, J = 7.3 Hz), 3.34 (1H, 4, J

13.9 Hz), 3.63 (3H, s), 3.89 (3H, s), 3.93 (lH, 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 (1lH, dd, J = 7.0, 2.6 Hz), 7.15-

7.24 (2H, m), 7.28-7.36 (2H, m).

Example 141
4-(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-yllethyl}-1,2,4~oxadiazol-5-yl)butanoic acid



10

15

(1) Potassiumthioacetate (0.76 g, 5.97 nmmol) was
added to a solution of (3R 5S)-7-chloro-3-{[5-

(chl oronet hyl)-1, 2, 4- oxadi azol - 3-yl ] nethyl }-5-(2,3- 5
di met hoxyphenyl ) -1- (2, 2-di met hyl propyl )-. 1, 5-di hydro-4
, 1 benzoxazepin-2(3H)-one (3.8 g, 4.98 nmol)
synthesized as in Exanple 136 in DMF (30 m ), and the
m xture was stirred at roomte ature for 12 hours.
The reaction solution was extracted with ethyl
acetate, washed with water and an 10 aqueous saturated
sodi um chl ori de solution, dried over nagnhesium

sul fate, andvikchen concentrated under reduced

pressure. The & esi due was purified by silica ge

col um chfexat ogr aphy [devel opi ng sol vent:

hexane- et acefdte (4:1)] to obtain

S-[(3-{[( S)27-chloro-5-(2,3 15

di meg,h dnyl ) - 1- (8727 di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-

' al line powder. NMR (CDC13) S: 0.95
(9H, s) N 2.40 (8H, s), 3.30 ZH, 298 dd, J =6.7, 2.4
Hz), 3. (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), 4.51
, d, J 13 8 Hz) , 6.30 (1H, s) , 6.58 (1H d, J
.9

ad, 1J = #.03?95983{'@ ?S%iil?i(%?ﬁh?% 550 E%ftog O‘?{ér%p'ie 60,
7.28-7, 37 .(2H Sooo e
&jﬁ;%ltﬁ%7ﬁoﬁ}?um%%%nggg%?gggpus sodi um hydr oxi de

solution (1 No was added to a solution
of S-[(31fL4dR RDc1ly 5: 0.64 (30, s), 1.05 (3H, s), 2.02-

2.14 (3H, m), 2.18-2.42 (2H, m), 2.45 (2H, t, J = 7.2 Hz),

, X benzo piN- 3-yl ] met hyl }- 1, 2, 4- oxadi az
;ég] acetafe (224§ g, 4.26 mmol, 86% as

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 (1lH, s),
6.60 (1H, d, J = 2.3 Hz), 6.95-7.03 (1H, m), 7.16-7.23 (2H,

m), 7.29-7.39 (2H, m).

Example 142
3—(3—{3—[(3R,SS)—7-chloro—5—(2,3—dimethoxypheny1)—1—(2,2—
dimethylpropyl)-2-oxo0-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yllpropyl}-1,2,4-oxadiazol-5-yl)propionic acid



chl oro-5-(2, 3-di net hoxyphenyl ) -1- (2, 2-di nmet hyl propyl ) -
2-

oxo-1, 2, 3, 5-tetrahydro-4, | -benzoxazepi n-3-yl)net hyl }-1
, 2,4 10 oxadi azol -5-yl)nmethyl] acetate (1.0 g, 1.74
mol ) in nmethanol (10 m ), and the m xture was
stirred for 1.5 hours. The reaction solution was
extracted with ethyl acetate, washed with water and
an aqueous saturated sodiumchloride solution, dried
over magnesium sul fate, and then 15,: concentrated
under reduced pressure. Ethyl bronpacetate (0.12. nl,
1.04 nmol) qu pot assi um carbonate (0.24 g, 1.74 Q
nmol ) were added to a solution of the residue in THE

(10 m), %he nmixture was stirred of 17 hours. The
reaction utigm was extracted with ethyl acetate,
washed wi 0-ofat er and an aqueous saturated sodi um

chl oride so\ution, dried over magnesi um sul fate, and

t henciconge ot ed under reduced pressure. The residue
was di ved n" a N(10 m), a 2N aqueous sodi um
hydr oxtdg#sol ytion (1. 16 N\ 2. nmol ) was added,

and the_m xfurg, was stirPed f 5 hours. 25 The
reaction ution was diluted wieh water and then 299
washed w/th diethyl ether. The extract was acidified
with 1N aqueous hydrochloric acid, extracted with

et hyl ac : d wt ueo r
sodiun1cﬁ%g%?gén¥gﬁggﬁSﬁ%&ﬁa?ﬁgggg%b%%ngg%gs$%ﬁgﬁmmle 136,
sul fate.riand LhRbaRNGaRt e?ksgn der S reduced
pressure to obtain ([(3-{[(3R 5S)-7-chloro-5-(2, 3-

di met hoxyphaiy | )Jeok1(2.&2- @i. 98t hyk propyl). 73-9%83 1 (£ 3m-,
tetrahydro-4,

51- benzexazepi (218~ w)],met byl x28, % 4-0xadi.azetr5-3.15 (24, t, J

10

15

= 7.2 Hz), 3.34 (1H, d, J = 13.9 Hz), 3.62 (3H, s), 3.85
(l1H, dd, J = 7.5, 4.8 Hz), 3.89 (3H, s), 4.50 (1H, d, J =
13.9 Hz), 6.24 (1H, s), 6.59 (lH, d, J = 2.3 Hz), 6.98 (1H,

dad, J = 7.7, 2.1 Hz), 7.15-7.36 (4H, m)."

Example 143

(3R) -4~ (3-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1,2, 4-oxadiazol-5-yl)-3-

methylbutancic acid



10

15

yl)met hyl Jthi o}acetic acid (413 ng, 800). 1H NWR
(CDC13) 5: 0.95 (9H, s), 3.26 (1H, dd, J = 15.7, 10
6.7 Hz), 3.34-3.44 (4H, m, 3.63 (3H s), 3.89 (3H

s), 4.00 (2H, s), 4.44-4.54 (2H, m, 6.31 (1H, s),
6.59 (1H, s), 6.97 (1H, dd, J =8.0, 1.6 Hz), 7.07
(1H, dd, J =7.9, 1.5 Hz), 7.16 (1H, t, J = 8.0 Hz),
7.34 (2H, d, J =13 Hz). 15 Exqgﬁle 145

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

dlnethylpropgl) 2-0x0-1, 2, 3, 5-tetrahydro-4, 1- benzoxaze
pi n- 3-yl ] mef#yl } 1, 2, 4- oxadi azol - 5-yl ) met hyl ] t hi 0} - 2
nmet hyl propionj€ acid 300 H3C O I/ CH3 OC 0 ""\ Yl
NNN s cording to a simlar manner to that
of Exanplg 14 ,o/tﬁe title conpound was obt ai ned.

1H NWVR (CDCL3) 6: 0.94 (9H, s), 1.54 (3H, s), 1.56
(3H, a_5 _s .20 (1H, dd, J = 15.4, 6.2 Hz), 3.33-3.47

/23 | N 3.89 (3H, s), 4.01 (2H s),

. . N .
(o] ::'
HO

According to a similar manner to that of Example 136,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.95 (9H, s), 1.07 (3H, d, J = 6.6
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 Hz), 2.96 (1H, dd, J = 15.3,
6.6 Hz), 3.21-3.42 (3H, m), 3.62 (3H, s), 3.88 (3H, s),
4.45 (1H, t, J = 6.8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.31
(1H, s), 6.58 (1H, s), 6.96 (1lH, dd, J = 7.9; 1.7 Hz), 7.06
(1H, dd, J = 7.9, 1.5 Hz), 7.14 (1H, t, J = 7.9 Hz), 7.29-

7.37 (2H, m).

Example 144
{[(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}-1,2,4-oxadiazol-5-yl)methyl]thio}acetic acid



6.30 (1H, s), 6.60 (1H, s), 6.98 (1H, dd, J 7.8, 1
Hz), 7.12 (1H, dd, J = 7.7, 1.7 Hz), 7.18 (1H t, J

7.8 Hz), 7.34 (2H, d, J = 0.9 Hz) 10 O Exanple 146

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

. 8

di met hyl propyl) - 2- oxo-1, 2, 3, 5-t et r ahydr o- 4, 1- benzoxaze
pin- 3-yl]nmethyl}-1,2, 4-oxadi azgl;5-yl)-1 15

met hyl et hyl ]t hi o}acetic acid 301 'H3C 0 ?1/CH3 O O
NNO OHO According to a simlar manner to that of
Exanple 144, the title conpound was obtai ned. 1H NWR
(CDC13) S: G,,24 (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,

nm, 3.64 ©s), 3.89 (3H, s), 4.47 (1H d, J = 13.9
Hz), 4.53 H ed, J =8.7, 53 H), 6.30 (1H, s),
6.62 (1H, ®98 (1H, dd, J = 7.0, 2.8 Hz),

7.13-7 M, 7.36 (2H, d, J = 1.3 Hz). 10

Cl

(1) Potassium thiocacetate (0.76 g, 5.97 mmol) was
added to a solution of (3R,5S)-7-chloro-3-{[5-

(chloromethyl)-1,2, 4-oxadiazol-3-yllmethyl}-5-(2, 3-

5 dimethoxyphenyl)-1-(2,2-dimethylpropyl) -1, 5~dihydro-4, 1-

10

15

benzoxazepin-2(3H)-one (3.8 g, 4.98 mmol) synthesized as in
Example 136 in DMF (30 ml), and the mixture was stirred at
room temperature for 12 hours. The reaction solution was
extracted with ethyl acetate, washed with water and 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 [developing solvent: hexane-ethyl acetate
(4:1)] to obtain S-[(3-{[(3R,5S)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1-(2,2~dimethylpropyl)-2-oxo-1,2, 3, 5-
tetrahydro—4,1—benzoxazepin—3—yl]methyl}—1,2,4—okadiazol—5—
yl)methyl] acetate (2.45 g, 4.26 mmol, 86%) as white
noncrystalline powdeér.

'H-NMR (CDCl13) &: 0.95 (9H, s), 2.40 (3H, s), 3.30 (2H,



i

Q Exanpl e 147
{[1-(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-tetrahydro-4

, 1- benzoxazepln 3-yl]methyl}-1, 2, 4- oxadlazol 5-yl)-1

15 nmet hyl ethyl]thi o}acetic acid 302 H3C 0 5/CH3 O

Cl O"""Y> NN O OHO ™ Aagﬁrding to a simlar
manner to that of Exanple 144, e title conpound was
obtai ned. 1H- NWR (CDC13) S: 0.67 (3H, s), 1.04 (3H

s), 1.78 (3H 5s), 1.79 (3H s), 3.16-3.27 (2H, m,

3. 3553, 4P {47, ““i 4 &)59333 iﬁHde 31899 (844, 59 $2 (3H,
4.41-4. 53 (2H, , (1H, s : (1H, s),

(1H’sﬂd 3 Bg= (§H9,s)1 94 F:!ZB) (2?1 13, (41H,2 Otdﬂ Je= J. 43 6 38 8iz),
Hz) , 8 (1H, t, FE), 7 34- 7.43 (2H,|ﬁ.

10 4.51 (1H, d, J = 13.8 Hz), 6.30 (1lH, s), 6.58 (1H, d, J =

1.9 Hz), 6.97 (1H, dd, J = 8.1, 1.5 Hz), 7.05 (1lH, dd, J =

5 7.8, 1.0 Hz), 7.17 (1H, t, J = 8.0 Hz), 7.28-7.37 (2H, m).

(2) A 2N aqueous sodium hydroxide solution (1.74 ml,
3.48 mmol) was added to a solution of S-[(3-{[(3R,5S)-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-

10 oxadiazol-5-yl)methyl] acetate (1.0 g, 1.74 mmol) in

methanol (10 ml), and the mixture was stirred for 1.5 hours.
The reaction solution 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 bromoacetate

(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 aqueous saturated sodium chloride solution,

25

dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was dissolved in ethanol (10
ml), a 2N aqueous sodium. hydroxide solution (1.16 ml, 2.33
mmol) was added, and the mixture was stirred for 5 hours.

The reaction solution was diluted with water and then



Exanpl e 148

{[.(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- benzoxazepin-3-yl)nmet hyl }-1, 2, 4- oxadi azol -5- 15
yl')methyl ]t hi o}acetic acid 303 H3ICOCH3 OC ONO
~OS O HO OH According to a simlar manner to that of
Exanpl e 144, the title conpound mas obt ai ned. 1H NWR
(CDC13) 8: 0.66 (3H, s), 1.05 (§ﬁ s), 3.17- 5 3.32
(2H, m, 3.34-3.48 (4H, m, 3.58-3.68 (4H m, 3.89
(3H, s), 4.00 (2H, s), 4.42- 4 53 (2H, , 6.19 (1H,

i?é ﬁgfﬁgd(dH%h %% Qhﬁélegﬁ ;ﬁe9§§é{$% Q%sléc%fﬁfﬁéd with

t,
2-{[(3- chl or o- 5- (2, 3-di net hoxyphenyl

washed with an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under

5 reduced pressure to obtain {[(3-{[(3R,5S)~7-chloro-5-(2, 3-

dimethoxyphenyl)~1-(2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-

tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1, 2, 4-oxadiazol-5-

yl)methyllthio}lacetic acid (413 mg, 80%).

'H-NMR (CDCl3) &: 0.95 (9H, s), 3.26 (lH, dd, J = 15.7,

10 6.7 Hz), 3.34-3.44 (4H, m), 3.63 (3H, s), 3.89 (3H, s),

4.00 (2H, é), 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 (1H, dd, J = 7.9,

Hz), 7.16 (1H, t, J = 8.0 Hz), 7.34 (2H, d, J = 1.3 Hz).

15 Example 145

2—{[(3—{[(3R,58)—7—chloro—5—(2,3—dimethoxyphenyl)—l—(2,2—

-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllmethyl}l, 2, 4-oxadiazol-5-yl)methyl]thio}-2-

methylpropionic acid

JiF o ritc 4 r e 4-ctate
1% ??(SR SSde §§IJ 2 Q%H B+ ég:cﬁwg{%ngkﬁy%_%stzt ,



hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepi n-3-yl]nmethyl}-1, 2, 4- oxadi azol -5 15
yl)met hyl ]t hi o} - 2-met hyl propionic acid 304 H3C O 1
~CH3 OC O / / NNS OHO OH According to a
simlar manner to that of Exanple 144, the title
conpound was obtained. 1HNWMR (CDC1l3) S: 0.66 (3H, s)
, 1.04 (3H, s) , 1.54 (3H, 5 3)001.54 (3H, s),
3.14-3.29 (2H, m), 3.34-3.47 (2H""n), 3.57-3.66 (4H,
m, 3.89 (3H, s), 4.03 (2H, s), 4.42-4.52 (2H, m,
6.19. (1H, s), 6.60 (1H, d, J = 1.1 Hz), 6.98 (1H

dd, J =8.1, 1.7 Hz), 7.09 (1H, dd, J = 7.7, 1.5 Hz),
7.17 (1H, t™S0 = 7.9 Hz), 7.33-7.41 (2H, n). 10
Exanple 15Q ©

[ (3-{[ (3R -gp}oro-S-(Z,S-dinethoxyphenyl)-l-(2,2-
di met hyl p o’2-0x0-1, 2, 3, 5-tetrahydro- 4, 1- benzoxaze
pi n-
Cl le)
o \
I
N N—o S__é;;
(o]
o]
> -
According to a similar manner to that of Example 144,
the title compound was obtained.
'"H-NMR (CDCl3) &: 0.94 (9H, s), 1.54 (3H, s), 1.56 (3H,
s), 3.20 (lH, dd, J = 15.4, 6.2 Hz), 3.33-3.47 (2H, m),

3.63 (3H, s), 3.89 (3H, s), 4.01 (2H, s), 4.44-4.53 (2H, m),
6.30 (1H, s), 6.60 (1H, s), 6.98 (1H, dd, J = 7.8, 1.8 Hz),
7.12 (1H, d4d, d = 7.7, 1.7 Hz), 7.18 (1H, t, J = 7.8 Hz),

7.34 (2H, d, J = 0.9 Hz).

Example 146

{[1-(3-{[(3R,5S)-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)-1-

methylethyl]thiolacetic acid



—

3-yl]lmethyl}-1, 2, 4-thi adi azol -5-yl )thio]acetic acid
JUS HBC O/CH3 OCI 0 NMSOH (1) Methyl iodide
(0.65 m, 10.48 mmol) was added to a solution 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 oam de (1.0 g, 2.10 mol)
obtained as in Exanple 16-(2) in acetone (10 m), and

the mixture was stirred for 14 Hours. After the

10

15

reaction solution was concentrated under reduced
pressure, ammonium acetate (0.81 g, 10.48 mmol) and
nmet hanol (10 n1) were 10 added thereto and the m xture
was heated t®Seflux for 4 O hours. After
per chl oronet h "nercaptan (0.23 m, 2.1 nol) was
: i gn of the residue in dichloronethane,
a solutio odi um hydroxi de (0.375 g, 9.38 mmol) in
.water (3 ) was sl owy added dropw se thereto at
deaction solution was stirred at -10C
““““ at [room tenperature for 30
: e rdact |bn>ﬁs££ﬁt|on was extracted with
et hyl acet atve;\washesh” su SS|ver with water and an
aqueous ‘satdir at 8d sodi um

HO

According to a similar manner to that of Example 144,
the title compound was obtained.

'H-NMR (CDC1l3) &: 0.94 (9H, s), 1.78 (3H, s), 1.81 (3H,
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, dd, J = 8.7, 5.3 Hz), 6.30 (1lH, s), 6.62 (1lH, 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).

Example 147

{[1-(3-([(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]methyl}—1,2,4—oxadiazol—5—yl)*1f

methylethyl]thiolacetic acid



0

10

15

chl oride solution, dried over magnesi um sul fate, and
then 306 concentrated under reduced pressure. The
residue was purified by silica gel colum

chr omat ogr aphy [devel opi ng sol vent: hexane- et hyl
acetate (95:5-85:15)] to obtain

(3R, 5S)-7-chloro-3-[(5-chloro-1, 2,4-thiadiazol -3 5

yl)met hyl ] - 5- (2, 3-di met hoxyphenyl )-1-(2, 2, di met hyl prop
yl) - .Iﬁ5-dihydro-4,|-benzoxazeép -2(3H)-one (0.46 g,
0.857 mml, 410) as a white noncrystalline solid.

1H- NVR (CDC13) 5: 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 4.583 t, J =6.7 H), 6.31 (1H, s), 6.59
(1H d, J = 1. Hz)693704(2Hn)715(1Ht,J
= 8.0 Hz) 0- 7.38 (2H, m. (2) Ethyl thioglycolate
(113 i, nnD?P and potassi um carbonate (178 ng,

1.29 mmol J~g€re®added to a .15 sol ution of

(3R 58) 7-C Ioro 3-[(5- chloro 1, 2, 4-t hi adi azol -

3-y|3 pt T 3 dlnethoxyphenyl) 1- (2, 2-

di met hj 4 | - benzoxazepi n-2(3H) - one
(0.46 Oy o ta| ed in Exanple 150-(1) in
THE (10 n1), the °ni xt fre\was stirred at 45C for

16 hours e 20 reaction sol yeFBn was extracted with
ethyl acegtate, washed succe®sively with water and an
aqueous sapyrated sodium chloride solution, dried
over magnesium sul fate, and then concentrated under

e R TR THE AT ango Lhee 8 SldiiS® aaa,
the title compound was obtained.
'H-NMR (CDCl3) &: 0.67 (3H, s), 1.04 (3H, s), 1.78 (3H,
s), 1.79 (3H, s), 3.16-3.27 (2H, m), 3.35-3.49 (4H, m),
3.59-3.67 (4H, m), 3.89 (3H, s), 4.41-4.53 (2H, m), 6.19
(1H, s), 6.61 (1H, s), 6.99 (1H, dd, 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-

7.43 (2H, m).

Example 148

{[(3-{[(3R,5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)~-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)methyl]thio}lacetic acid



25 solvent: hexane-ethyl acetate (95:5-85:15)] to
obtain ethyl JVi

[ (3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(2, 2-
di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pin- 3-yl]methyl}-1,2,4-thiadi azol -5-yl)thio]acetate
(0.48 g, 0.774 mmol, 90% as a white noncrystalline
solid. 5 1H NWR (CDC13) 5: 0. 95 9H, s), 1.26 (3H, t,
J=7.2 Hz), 3.32-3.43 (2H, m %3 57 (1H dd, J =
15.6, 6.9 Hz), 3.63 (3H, s), 3.89 (3H s), 4.01 (2H,
s), 4.18 (2H, g, J = 7.2 Hz), 4.50 (1H, d, J = 13.9

Hz), 4.58 (1Mct, J = 6.7 Hz), 6.31 (1H, s), 6.59
(1H s), 6.96 K1H, dd, J = 8.1, 1.5 10 Hz), 7.04 (1H
dd, J = 7, 4 Hz), 7.15 (1H t , J =8 . 0 Hz) ,
7.34 (2H, =CH3 3 Hz) (3) 2N aqueous sodi um

hydr oxi de*“s. utPon.(1.16 m, 2.32 mmol) was added to
a solution af ethyl [(3- {[(3R 5S) -

7-chf'ape - di_met hoxyphenyl ) - 1- (2, 2- di net hyl pr opy!
)-2 15 -

0xo0-1, 2 r ahy, rd>1_& benzoxazepi n-3-yl ] nmethyl }-1
, 2, 4- 5-yI$thi ojavetate (0.48 g, 0.774

nmol) o rhed in Exanple 156=(2) in a m xture of

ethanol (5 mM) and THE (5 HP), and the m xture was
stirred fogyl hour. The reaction solution was

extracted with water and then washed 20 with

di et hyl". é¥ﬁ@Fdl?ﬂeUédhéHﬂ§ Péy%?“%%%‘ébF@PFlga REaple 144,

1IN qg¥eous hydrochlqﬁlc ac exéracted W th ethyl
acet &S FRTP AT h "4 8&6@6@% saturat ed sodi um

Chen concBntyat Balcr U Bhudall oy cashms. He Fbsi d-

ﬂmsiﬁyy%@W1y@jJ@m8(4m m), 3.58-3.68 (4H, m), 3.89

10

15

(3H, s), 4.00 (2H, s), 4.42-4.53 (2H, m), 6.19 (1lH, s),
6.61 (1H, d, § = 1.3 Hz), 6.98 (1H, dd, J = 8.1, 1.5 Hz),
7.07 (1H, dd, d = 7.7, 1.5 Hz), 7.17 (1H, t, J = 8.0 Hz),

7:33-7.42 (2H, m).

Example 149
2—{[(3—{[(3R,SS)—7—chloro—5—k2,3—dimethoxyphenyl)—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)methyl]thio}~2-methylpropionic acid



25 et hanol - hexane to obtain
[(3-{[(3R, 5S)-7-chloro-5-(2,3
di met hoxyphenyl ) -1- (2, 2-di et hyl propyl ) - 2-oxo-1, 2, 3, 5-
t et rahydr o- 4,
1- benzoxazepi n-3-yl ] net hyl }-1, 2, 4-t hi adi azol -
5-yl)thiolacetic acid (374 ng, 0.632 mmol, 82% as a
colorless crystal. 5 1H NWMR (CDCl%) 5: 0.95 (9H, s),
3.34-3.45 (2H, m, 3.57-3.68 ( , 3.89 (3H, s),
3.93 (2H, s), 4.49 (1H, d, J = 13. Fh), 4.56 (1H
dd, J =7.2, 6.2 Hz), 6.31 (1H, s), 6.61 (1H s ),
6.97 ( 1 H Hﬁd J =81 1. 5Hz), 7.04 (1H dd, J
=7.7, 1.3 FE)Q 7. 16 (1H, t, J = 7.9 Hz), 7.33-7.38

‘ anpl e 151
UPHchloro-S-(Z,S-dinethoxyphenyl)-l-(Z,

- 2 ij‘ adlaz | -5-yl)thio]-2- nethylprop
O\>S O NN-SO

According to a similar manner to that of Example 144,
the title compound was obtained.
'H-NMR (CDCl;) &: 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, m), 6.19.(1H, s), 6.60 (1H, d, J = 1.1 Hz), 6.98 (1H,

7.7, 1.5 Hz), 7.17

dd, J = 8.1, 1.7 Hz), 7.09 (1H, dd, J

{14, t, J = 7.9 Hz), 7.33-7.41 (2H, m).

Example 150
[(3-{[(3R,5S)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2, 2-
. dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-

3-yl]lmethyl}-1,2,4-thiadiazol-5-yl)thiolacetic acid



(1) Ethyl 3-nmercaptopropionate (0.28 mi, 2.2 mmol) and
pot assi um carbonate (0.21 g, 1.5 mmol) were added to a
309 solution of

(3R 5S)-7-chloro-3-[(5-chloro-1, 2, 4-thi adi azol -
3-yl)met hyl ]-5-(2, 3-di met hoxyphenyl ) -1-(2, 2-

di met hyl propyl ) -1

5-dihydro-4,1-benzoxazepin-2(3kblgpe (0.54 g, 1.0
nmol ) obtained in Exanple 150-(I§ Iin THE (10 5 m),
and the m xture was stirred at 45C for 13.5 hours.

The reaction solution was extracted with ethyl

acetate, wasH successively with water and an
aqueous saturated sodium chloride solution, dried
over magnestwyrsul fate, and then concentrated under

reduced p e. THe residue was 10 dissolved in
et hanol , yageeous sodi um hydroxi de sol ution
(0.836 m, 1367 mmol) was added, and the m xture was

stireied f.or hgur. The reaction sol ution was

extract Wi th et hyk _acetate, washed successively with
wat er @ an aqueous [sat ted sgdi um chl ori de
sol utiony™1 Red ower nesi sul fate, and then

( ; gne g“'

concentrat ed/und reduced pressure. To the residue

was adde yl 2-brono- 2-net hyPPropionate (0.18 m,

1.25 mmol ), potassium carbonate (0.17 g, 1.25 mmol)

and THE ( nd t.h i Xtur eated to_refl ux

for 14 héé?sgg%ﬂ%fr%%ccﬁbﬁgaé s%fuﬁﬁ%ﬁ%wggogkty%%t% €d to a

W t t hyl _acet at ed _ SSi vel j _al

and S aaceons Zaf S SR EE ST et iRy Reny 1) 1

dri eth vl nBRAPESESPD1SULLBLE. 1 20 IR GAPaERLS 3f ed

under reduced pressure. The residue was
benzoxazepin-3-yl]l]ethanethicamide (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 preséure, ammonium
acetate (0.81 g, 10.48 mmol) and methanol (iO ml) were
added thereto and the mixture was heated to reflux for 4
hours. After perchloromethylmeicaptan (0.23 ml, 2.1 mmol)
-was added to a solution of the residue in dichloromethane;
a solution of sodium hydroxide (0.375 g, 9.38 mmol) in
.water (3 ml) was slowly added dropwise thereto at -10°C.
The reaction solution 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 aqueous saturated sodium

chloride solution, dried over magnesium sulfate, and then



purified by silica gel colum chromatography

[ devel opi ng 25 sol vent: hexane-ethyl acetate
(85:15-80:20)] to obtain ilu ethyl

2-{(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -
(2, 2-dinethylpropyl)-2-oxo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 2, 4-thi adi azol -5-yl )t hi o] -
2- net hyl propi onate (0.47 g, 87% . 5 1H NWR (CDC13) b5:
0.95 (9H, s), 1.16 (3H, t, J = 2% Hz), 1.66 (3H s),
1.68 (3H, s), 3.35-3.44 (2H, m, 3.55 (1H, dd, J =
15.6, 6.6 Hz), 3.62 (3H, s), 3.88 (3H, s), 4.06 (2H,

ddd' c%ncaljr rgted7 u:l'fde']: gegfgc)eci %)r%]sgg}%_'ll_' h%] resﬂiée was

S (1H,
10 d quflédQD 1&1@a9 e - Q8 dnhHch Bbmato ﬁﬁyl devedopin
8.0 EE), 7. Sfr%QSQ (1H m. (2) A 2N a&%%%us s[odlumpl J
hydr @xii densolHiH00R - eihﬁ Mcetazel {95095 Vi jaddedbt 9im
solution of ethyl 2-[(3-
{[ (3R3BS) s )/-ThiMao53{ 2 ( B-dhrebhaxy phettyl 3dikzp2-2-15
di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxaze

Ji n- yl)methyl]-5-(2, 3-dimethoxyphenyl)-1-(2,2,dimethylpropyl) -

3-yl]methyl}-1, 2, 4-thi adi azol - 5-yl )t hi o] - 2- net hyl pr opi
onat &, > { @t lyrry -4 17060 fevsi 2epdbt &Il ABL-¢me Earkyl @, 0.857 mmol,
151-51) in ethanol (10 m), and the m xture was

stirfEy a7 2 "HabPsnOTHEY Steddingnsebidit i on was

extracted with water anpd then washed 20 with dlethyl
ether. Thé&- Hﬁﬁeé%%c¥%yér el defidi F1 ed® wiit - 48N ’

aque9u§5hyQ&pﬁqgorlfh gy §§tra tef g&tgl etgyl ~ 13.8 Hz),

acetate deous urated sodlu

10chl o i gle Q] ution, _ drj qd over symgnesium sulbat ey apd 5 _

15
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t hen concentrated under
1.1 Hz), 6.93-7.04 (2H, m), 7.15 (1H, t, J = 8.0 Hz), 7.30-

7.38 (2H, m).

(2) Ethyl thioglycolate (113 ml, 1.03 mmol) and
.potassium. carbonate (178 mg, 1.29 mmol) were added to a
.solution of (3R,5S)-7-chloro-3-[{(5-chloro-1,2,4-thiadiazol-
3-yl)methyl]-5-(2,3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-1,5-dihydro-4, 1-benzoxazepin-2 (3H) -one
(0.46 g, 0.857 mmol) obtained in Example 150-(1) in THF (10
ml), and the mixture was stirred at 45°C for 16 hours. The
reaction solution was extracted with ethyl acetate, washed
successively with water and an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and then
‘concentrated under reduced pressure. The residue was
purified by silica éel column chromatography [developing

solvent: hexane-ethyl acetate (95:5-85:15)] to obtain ethyl



reduced pressure to obtain

2-[(3-{[(3R, 58)-7-chloro-5-(2,3 25

di met hoxyphenyl ) -1-(2, 2-di met hyl propyl ) -2-o0xo0-1, 2,3,5
3 11 tetrahydro-4,

1- benzoxazepi n-3-yl ] nethyl }-1, 2, 4-ti hadi azol -
5-yl)thio] 2-nmethyl propionic acid (332 ng, 74% . 1H NWR
(CDC13) 6: 0.95 (9H, s), 1.66 (3K ,6s), 1.68 (3H s),
3.34-3.49 (2H, n), 3.56-3.67 (4H 'm), 3.89 (3H, s), 5
4.49 (1H, d, J = 13.9 Hz), 4.57 (1H, t, J = 6.7 Hz),
6.31 (1H, s), 6.58 (1H, d, J = 2.1 Hz), 6.97 (2H, dd,

J = 1311 (&R, rcH1dA(s1H2, B-ddnetHo B diehy1) -1~ (2, 2-
7.31-7.43 (2H, m. J Exanple 152 10

4- [ (3ihe€BRESpyT) el @t ®-15-2( 3, 3~de oBdhaxyplaenybyndofzepin-
2-

di meBhyl brapyil) -2, pxd=th iz dd azoflebr phydrie 14 cktbeaz 6kade g,
pin- 3-yl]nmethyl}-1,2,4-thiadi azol -5-yl)thi o] butanoic

aci dOHBQ® m@olcH30%D & aOWhite npnprwsieligdneHsolid.
Accordinq to a simlar manner to that of Exanple 151

515 t he t|1HI_§MEOW'nd @\Béj'(%t di%Heds), 1.26 (3H, t, J = 7.2

Hz), 3.32-3.43 (2H, m), 3.57 (1H, dd, J = 15.6, 6.9 Hz),
3.63 (3H, s), 3.89 (3H, s), 4.01 (2H, s), 4.18 (2H, q, J =
7.2 Hz), 4.50 (1H, d4, § = 13.9 Hz), 4.58 (1H, t, J = 6.7
Hz), 6.31 (1iH, 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), 7.15 (1H, t, J = 8.0
Hz), 7.34 (2H, d4, J = 1.3 Hz).

(3) A 2N aqueous sodium hydroxide solution (1.16 ml,
2.32 mmol) was added to a solution of ethyl [(3-{[{(3R,5S8)-
7-chloro-5-(2, 3-dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-
15, . oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,2,4~-
thiadiazol-5-yl)thiolacetate (0.48 g, 0.774 mmol) obtained
in Example 150-(2) in a mixture of ethanol (5 ml) and THF
(5 ml), and the mixture was stirred for 1 hour. The
reaction solution was extracted with water and then washed
20 with diethyl ether. The aqueous layer was acidified with
1N aqueous hydrochloric acid, extracted with ethyl acetate,
washed with an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was recrystallized from

25 ethanol-hexane to obtain [(3-{[(3R,5S)-7-chloro-5-(2, 3-
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1H NMR (CDC13) b: 0.95 (9H, s), 2.03-2.15 (2H, m,
2.50 (2H, t, J = 7.1 Hz), 3.29 (2H, dt, J = 7.0, 2.3
Hz), 3.33-3.43 (2H, ), 3.58 (1H, dd, J = 15.6, 6.9
Hz), 3.63 (3H s), 3.88 (3H s), 4.50 (1H d, J =
13.8 Hz), 4.61 (1H, .ilLt, J =6.7 Hz) , 6.31 (1H, s)
, 6.58 (1H, s) , 6.96 (1H dd, J = 8.1, 1.5 Hz), 7.03
(1H, dd, J = 7.9, 1.1 Hz), 714JQJ%H t, J=7.9 H),

7.33 (2H, d, J = 1.3 Hz). 5 Exanpl'e 153
[(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- tetrahydro 4

, 1- dlmethoxyphenT -1-(2,2- dlmethylpr yl)y-2- oxo y 3,5~
benzoxazepln 3-y ]nethyl} , 2, 4-1thi adi azol - yI)thlo]a

ceti€et@ydrb3C, 1(be63$%daep€h O-N Methyll}-); S, O-€hiddiazol-
10 OH According to a simlar manner to that of Exanpl e
150, 5-yihehtib] hee comrpotind (B84 0t ad L. mmol, 82%) as a
colorless crystal.
'H-NMR (CDCl13) &: 0.95 (9H, s), 3.34-3.45 (2H, m),
3.57-3.68 (4H, m), 3.89 (3H, s), 3.93 (2H, s), 4.49 (1H, d,

7.2, 6.2 Hz), 6.31 (1H, s),

J =13.9 Hz), 4.56 (1H, dd, J

8.1, 1.5 Hz), 7.04 (1H, dd,

6.61 (1H, s), 6.97 (1H, dd, J

J=7.7, 1.3 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.33-7.38 (2H,

m) .

Example 151
-[(3-{[(3R,5S)-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-tihadiazol~5-yl)thio]-2-methylpropionic
~acid
H3C
\
(o]

Ethyl 3-mercaptopropionate (0.28 ml, 2.2 mmol) and

potassium carbonate (0.21 g, 1.5 mmol) were added to a



1H NWMR (CDC13) 5: 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 (1H, 15 d, J = 14.3 Hz), 3.59-3.71 (5H m,
3.89 (3H, s), 3.99 (2H, s), 4.46 (1H d, J = 14.3 Hz),
4.58 (1H, 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 (1H

dd, J =7.9, 1.5 Hz), 7.17 (1H, §U9J =7.9 Hz),
7.35-7.44 (2H, m. .il.i Exanple 154

" 5-(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-tetrahydro-4

, 1- %olution of ﬁ3R,58%—7—chloro—3—[(57chloro—1,2,4—thiadiazol—
benzoxazepi n-3-yl ] met hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano

iC aep@h@@ﬁrﬂﬂz,@L&lm&ﬂ&xy&ih%@ﬁlli}ﬂi— OH (1)
Triethylamne (1.2 m, 8 5 mmol) and nethyl 6-
chl odométioxhexarioates € i B8 r@-45 1 Sbambdya aprie -adsed-dik
dropwi se to a solution of
3-[ (3R; 58)g 3-1.(RA)no2) aplorroirdd in Example 150-(1) in THF (10
5 . ml), and the mixture was stirred at 45°C for 13.5 hours.
The reaction solution was extracted with ethyl acetate,
washed successively with water and an aqueous saturated
sodium chloride solution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
10 dissolved in ethanol, a 2N aqueous sodium hydroxide
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 aqueous saturated sodium chloride solution,
15 dried over magnesium sulfate, and then concentrated under
reduced pressure.  To the residue was added ethyl 2-bromo-
Z2-methylpropionate (0.18 ml, 1.25 mmol), 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 aqueous 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 (85:15-80:20)] to obtain



(hydr oxyi mi no) et hyl ] -7-chl oro-5-(2, 3-di met hoxyphenyl ) -

2- 0xo0-2, 3-di hydro-4, 1- benzoxazepi n-1(5H) -yl ] -2, 2-

di met hyl propyl acetate (2.67 g, 5.0 nmol) obtained in
Exanple 58-(1) in THE (25 ml) 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 reaction solution was concgp ated under reduced
pressure, water (25 m) was ad and the m xture

was heated to reflux for 18 hours The reaction
solution was extracted with ethyl 314 acetate, washed

Wi thwater,and-an @ausous; sahu-ated §0ﬁiamet%&95h9§yl
sol ution, and dried over nagne5|un1su1fate

concent padi Mt HNgebpy ek PIESS Br §rtéﬂf}.%rfy@§bdwelms
purified by silica gel columm chromatography to obtain

5 nebbBykoxazepin-3-yllmethyl}-1,2,4-thiadiazol-5-yl)thio]-2-
5-(3-{[(3R,58)-7-ch|oro-5-(2,3-dinethoxyphenyl)-l-

( 3- hpdtbxipyi-odiatret byl ot gpyl8)/%2- oxo- 1, 2, 3, 5-t et rahydr

0- 4, 1-benzoxazepin-3-ylJnethyl}-1, 2, 4-oxodi azol - 5-
S| ) pent andiati®R( 1CH3BL5¢) 6: 1H-IMVRIECDELZ) 1 S:6 (.384 @3 B, =
s), 1.03 (3 H s), 1.65 - 10 1.90 (4 H m, 2 (3 H
s), BzBs ¥HH (3, 9= 768 P, sh. 8% 12 H1%, 25 )7, P55
Hz), 3.29 2 H ddd, J = 30.5, 15,6 6.7 FE) 55 (1

H d(T8 dd399= 5. 65 G HE) H 3s$2 Btg7 Y3 3i4H8 53? ;8.

3 74 (&%8(2('@ ﬂddS)}l ]14‘2 (1 H ?? (%*ﬁie 7 r{]%) (}% é%' 9 =
:11535%*”2 otoyd (Bl P58 8 ug) PRLGR by Da e

.1

—~

100 dd, 9 = 17.98Hz), 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,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(2,2-

15 dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-

3-yllmethyl}-1,2,4-thiadiazol-5-yl)thio]-2-methylpropionate
(0.47 g, 0.725 mmol) obtained in Example 151-(1) in ethanol
(10 ml), and the mixture was stirred for 2 hours. The

reaction solution was extracted with water and then washed

20 with diethyl ether. The aqueous layer was acidified with

25

f
1IN aqueous hydrochloric acid, extracted with ethyl acetate,

washed with an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure to obtain 2-[(3-{[(3R,5S)-7-chloro-5-(2,3-

dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo-1,2,3,5-



1.6 Hz), 7.14 (1 H t, J =7.9 Hz), 7.29 - 7.38 (2 H

M. (2) A 2N aqueous sodi um hydroxi de solution (5.25

m, 10.5 mmol) was added to a solution of methyl 5-(3

20

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

y- 2,2-dinethyipropy|) 2-o0xo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 2, 4- pX odi azol - 5-yl ) pent ano

ate (1.73 g, 2.63 mmol ) obtaine d‘ln Exanpl e 154- (1)

in ethanol (17 m), and the m xture was stirred for 2
hours. The 25 reaction solution was diluted with water

and tbepampshed, 31Ben M tdrPiat-Byl 1 ehdelyl The 20Xt £ Akddiazol -
was acidified with 6N aqueous hydrochloric acid,
extr acy etk nid R -ek by 1 geaiiding c avaghesiwinid) ansaqueous
saturated sodium -chloride solution, dried over

magnesi um-8MRf atBc1,and: t bess congent)r,atiedeundey &), 1.68 (3H,
reduced pressure. The residue was purified by silica

gel skol3ndt-Ghh8mazidbgrraphys -a6d 3t hén(4lecm)st 8l BPzedH, s) .,
fromethyl acetate-hexane to obtain
55-(34{‘[%3(R,H58}147Jcﬁlb309 giz)2,6 8-57 (1H, t, J = 6.7 Hz), 6.31

d|nethxyphenylg-l-éB-hydrgxg 2, gzdjneto gropyl) 2- o§ 1

10 ool 15191 S Bt & dep dith o6 gy 18 KRR T

(CDC13) 8: o 65 (3H s), 1.04 (3H, s), 66 1. 93 (4H,
m, 2.39 (2H, t, J = 7.2 Hz), 2.88 (2H, t, J= 7.4
H), E,%“gpzl-gsgég (2H, m), 3.33-3.44 (2H, n), 3.57-3.67

(4H, (3H, s), 4.40-4.53 (2H, m, 6.19 (1H,
10?) 415[ (@-@Q (éﬁ"bs )d-'7—‘1::h‘lolfoZSH¥i ;73—611%t(k1%l§|y§)ggmyl]) 13(2 2-
t, ~hrmélhglbg¢pyl 2 —0XO0- 1 2,3,5-tetrahydro-4,1-~ benzoxazepln—
3-yllmethyl}-1,2,4-thiadiazol-5-yl)thio]lbutanoic acid

H3C

Acqording to a similar manner to that of Example 151,
15 the title compound was obtained.
IH-NMR (CDCls) &: 0.95 (9H, s), 2.03-2.15 (2H, m),
'2.50 (2H, t, J = 7.1 Hz), 3.29 (2H, dt, J = 7.0, 2.3 Hz),
3.33-3.43 (2H, m), 3.58 (1H, dd, J = 15.6, 6.9 Hz), 3.63

(34, s), 3.88 (3H, s), 4.50 (1H, d, J = 13.8 Hz), 4.61 (1H,



S
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15

7.32-7.41 (2H, m. Exanple 155 20

4-(3-{[ (3R, 59)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-chlo
ro-S-

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl }-1, 2, 4- oxadi azol - 5-yl ) but anoi
c acid 316 HICO 1 /CH3 OC O NNO OOHO
According to a simlar manner t%lthat of Exanple 14,
the title conpound was obt ai ned. fH NVR (CDC13) S:
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, Jt7 J.=3 %) uz3, 24. {11H110ds)) 7. 95. 6,72, HE) 96 3¢136 ddg,
(1H, dd, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 14.1

Hz) ,=3 41, (134, Hz$), 7074 1ulHdad, 7J==7 1. 1 .kiz}iz) 3. B5L4 (1H,
(1H, d, J = 11.3 Hz), 3.88 (3H, s) , 4.43 (1H t, J =
6.7 HD 7. %4H3T, (1H33d(2H} d,10 441.3 HE). , 6.30 (1H, s)

, 6.62 (1H, 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 (2H, m.

5 Example 153

[(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-yl]lmethyl}-1,2,4-thiadiazecl-5-yl)thio]acetic

acid

Cl 0
sage
xy e

OH

OH

According to a similar manner to that of Example 150,

the title compound was obtained.

'H-NMR (CDCl1l3;) &: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H,

o
<y
I

&
(]
I

s), 4.46 (1H, d, J

14.3 Hz), 4.58 (1H, dd, J = 7.9, 5.5

Hz), 6.19 (1H, s), 6.62 (1H, s), 6.98 (1H, dd, J = 8.0, 1.

Hz), 7.09 (1H, dd, J = 7.9, 1.5 Hz), 7.17 (1H, t, J = 7.9

Hz), 7.35-7.44 (2H, m).

11.9 Hz), 3.35 (1H, dd, J = 15.9, 5.4 Hz), 3.42 (1H,

14.3 Hz), 3.59-3.71 (5H, m), 3.89 (3H, s), 3.99 (2H,

6



Exanpl e 156 15

5-(3-{[ (3R, 5S)-1-[ 3-acet oxy- 2, 2-di net hyl propyl ]-7-chl o
ro-5-

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl } -1, 2, 4- . oxodi azol - 5-yl ) pent an
oic acid 317 H3ICk O (3lII/CH3 O CI ON NCO O™
O ~ According to a simlar nmannef, to t hat of Exanple
14, the title conmpound was obtained. 1H NVR (CDC13)
5: 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, m, 3.55 (1H, d, J = 14.1 Hz),

3. 61Exdmdile 964 3.72 - 3.77 (1H, m, 3.85 (1H, d, J =
11.1 Hz), 3.88 (3H, s), 4.42 (1H, t, J = 6.7 Hz),

4. 575 (H,{ [d3RJ) 58) 10-ABL.BoHB) ( 2 633D rfelttHoxypheby BI- {143 -
d J =17 Hz), 6.97 (1H, dd, J =7.9, 1.7 Hz), 7.05
- 7. ogdxyokd - 2R -d¥mdzh y1bEopty 1) J2=0oxoF 19 2WZ) 5-TeBOahydr B3R, 1-

(2H, .
5 benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5-yl)pentanoic

acid

Ci 7o)
= N
\( \
N N\o
o
4 :
OH _
(1) Triethylamine (1.2 ml, 8.5 mmol) and methyl 6-
chloro-6-oxohexanoate (0.98 g, 5.5 mmol) were added
10 dropwise to-a solution of 3-[(3R,58)-3-[(2Z)-2-amino-2-
(hydroxyimino)ethyl]-7-chloro-5-(2, 3-dimethoxyphenyl)-2-
oxo-2,3~-dihydro-4, 1-benzoxazepin—-1(5H)-y1]1-2,2-
dimethylpropyl acetate (2.67 g, 5.0 mmol) obtained in
Example 58-(1) in THF (25 ml) under ice-cooling, and the
15 mixture was stirred under ice-cooling for 40 minutes and
then at room temperature for 1.5 hours. The reaction
solution 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 157 15
3-(3-{3-[ (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]. propyl }-1, 2, 4- oxadi azol - 5-yl ) propi o
nic acid 318 OC1/ 0C ON NNO '"ICO ™H H3C
OH (1) (D ethoxyphosphoryl)acetonitrile (5.03 g, 28.4
nol ) was added dropwi se to a suspehsi on of . sodi um
hydride (1.14 g, 28.4 mol) in THE (110 m ) at OC
After stirring 5 for 30 ninutes
3-[ (3R 5S)-7-chloro-5-(2
di net@%%l?eny'la‘fhgdo%bt@ "(azlecfxé'é‘tdhﬁp) 2gueQys Akt ef. sodium
benzoxazepi n-1(5 -di.met h ro acet at
(11. 3h lgrldflssll}#rb?')‘ o?ﬁdmdﬁr’e‘&dl ﬁ¥’8§ ﬁg‘g’éesfi%“ (Sﬂel’?fa&§ After
added thereto., , After stlagg: for 1 hourt the mixture
was dTINASRE FRIEAD 18P AT hy e HCELaPE S STRERed i (1P SATUS Was
aqueaus t ed. hIor| e, solutlo d .
aqueéﬂ§7§§F§r§¥eal§'%ﬁlﬁﬁ cﬁigPPﬂe OQfaS% rr%'edO%taln
ver SIU sy gy o ent
= l _1_
?educe 5re§s re. #ﬂg o sqgﬁéa§gg 5 ?5 %‘J%ﬁ%?%&ﬁyﬂﬁeny )
gel C(ﬁJﬁ98r899°§?§£&H ﬂﬂ%oB?ﬁ?LQ oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-yllmethyl}-1,2,4-oxodiazol-5-
yl)pentanoate (1.73 g}.
4-NMR (CDCl3) &: 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 =17.2 Hz),
2.86 (2 H, t, J =17.3 Hz), 3.29 (2 H, ddd, J = 30.5, 15.6,
6.7 Hz), 3.55 (1 H, d, J = 13.9 Hz), 3.61 (3 H, s), 3.67 (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 Hz), 4.58 (1 H, d,
15 J = 14.1 Hz), 6.30 (1 H, s), 6.61 (1 H, d, J = 1.5 Hz),
6.97 (1 H, dd, J = 7.9, 1.7 Hz), 7.07 (1 H, dd, J = 7.8,
1.6 Hz), 7.14 (1 H, t, J = 7.9 Hz), 7.29 - 7.38 (2 H, m).
(2) A 2N aqueous sodium hydroxide solution (5.25 ml,
10.5 mmol) was added to a solution of methyl 5-(3-
20 {[ (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—yl]methyl}—1,2,4-oxodiazol—5—yl)penfanoate
(1.73 g, 2.63 mmol) obtained in Example 154-(1) in éthanol

(17 ml), and the mixture was stirred for 2 hours. The

25 reaction solution was diluted with water and then washed



15

(2E)-4-[ (3R, 5S)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-ch

or o-

5- (2, 3-di met hoxyphenyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4, 1-
benzoxazepi n-3-yl]-2-butenenitrile (8.15 g, 71%.

IHNWR (CDC13) S 0.95 (3 H s), 1.02 (3 H s), 2.03cccei—vun
(3 H s), 2264 - 3.1.0 (2 H m, 3.49 - 3.76 (5 H m,
3.81 20 - 4.00 (5 H m, 4.56 (B dd, J = 14.1, 5.1
Hz), 5.37 319 5.48 (1 H m , 6.26 (1 H d, J =2 6
Hz) , 6.62 - 6.80 (2 H m, 6.96 - 7.04 (1 H m,

7.12 - 7.39 (4 H,

( 2E) Wty S‘Resgylleg%e%cet%?y extragh it fy3 prdidyied with oN

7-chl 5-(2 d h h | 1 h
drg a%ﬁ%ona%emaégﬁ%ffﬁx iy skiteghan 11y oty T st ate,
d in Exa |
n né’lam%gﬁ{}l W{E% Q‘?ﬂ ‘jcll‘?%ug?ngglt&ﬁ]agid(%gd é:qlze.osrq. %)golutlon,
dded, dth t inder
The Faaet BRCErtenen ManHRd cahly PRl e entefiey v
éNaShergedWcL ;I.N SOYE0US 'ﬂl% '3%@'&83@' \95% CpL?flﬁeQﬁ%yaglllca gel

aqueous sa Pated sodi um chior | solution, dried

overc%@ﬂ%HrQH§o@E¥HE¥% sihkf @hen AOEr gﬁﬂlllzed from ethyl

concentrated under teduced pressure. e resi due was

di SS%\é%QtéDhéwa{é @ g n( 40 (L) { (81 )hyl-aKiLBR O 5- 12, 3-
m, nmol ) and acetyl chloride (2.0 m, 29.1 nmol)

wer edégéeﬂox}éh&M)tne (B-RidEBX RS, Bt d Inietth Al opyl) ~2-0x0-
hours. The reaction solution was diluted with ethyl

acet at e, 3ppdt éEEalOFani4; 1-bayieoxnasp vasied Jwieth yhat e2, 4~
and an aqueous saturated sodium chloride solution,
1dri edxades zabpghesl wertidnidateacadd(t h@Hh glconcent r at ed
under reduced pressure. The residue was
'4-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3H, s), 1.66-
1.93 (4H, m), 2.39 (2H, t, § = 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
(44, m), 3.89 (3H, s), 4.40-4.53 (2H, m), 6.19 (1H, s),
15 6.60 (1H, d, J = 1.7 Hz), 6.98 (1H, dd, J = 8.1, 1.7 Hz),
7.09 (1H, dd, 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,5S)~-1-(3-acetoxy-2,2-dimethylptropyl)-7-chloro-5-

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

benzoxazepin-3-yl]lmethyl}-1,2,4-oxadiazol-5-yl)butanoic

acid



20 purified by silica gel columm chromatography to
obtain 4-

[ (3R, 5S)-1-(3-acet oxy- 2, 2-di nmet hyl propyl )-7-chl oro-5-(
2, 3-

di met hoxyphenyl ) - 2- oxo- 1, 2, 3, 5=t et rahydr o- 4, 1- benzoxaz

epin- 3-yl]butanenitrile (3.89 g, 919 . 1H NWVR (CDCL3).ces —von
$: 0.94 (3 H s), 1.02 (3 H s),, 167 - 252.06 (7 H,

M, 237 (2 H t, J=6.7 H), 3% (1 H d J =320

14.1 Hz), 3.62 (3 H s), 3.73 (1 H d, J =11.1 Hz),

3.81 - 3.88 (2 H mM, 3.89 (3 H s), 4.56 (1 H d, J=

13.9 Hz), 6ug5 (1 H s), 6.64 (1 H d, J=2.1Hz),
7.00 (1 H dd,yJ =7.2, 2.3 Hz), 7.15 - 7.39 (4 H,

m. 5 (3) Fdethylamne (5.14 m, 36.7 mmol) was added
to a soln ofHhydr oxyam ne hydrochl oride (2.55 g,
36. 7 mmol |

n Yi met hyl sul foxide (40 m), and the
m xture was\ystirred for-30 m nutes. Insoluble
wer% filtgred off. To the filtrate was
3R 58) - 14 et oxy-2,2 10
. - 7- &hl,0r 0- 2, 3- di met hoxyphenyl ) - 2- oxo

- o

1,2, 3, 5-tfetr ghydro- 4, 1- beng, agepi n-3-yl ] butanenitrile
(3.89 g, .38 mmol ) obtained in Exanple 157-(2) and

the nmixtu®e s stirred at 80C for 6 hours. The

reaction _solution was diluted with ethyl acetate d
the or gartEOEIPAyEP st elRieh Wit tand gﬁémgfe 14,

aqueous sadi um chloride sol ution, dried over
magn%lé? Ut ngﬁ FRIBCOERY "f%ser?%t@éﬁgght rated under reduced

t bt ai - 3R - 3=
D oot et MR EROL T B SB OP) 13H s dr 835 (38r g9+ 2-03 (31,
5%@@9@(@%@&3{'@- 220%0:2, I dighydpo-4, 1y henzoxazepi »-44 (oH,

t, J = 7.3 Hz), 3.24 (lH, dd, J = 15.6, 7.2 Hz), 3.36 (1lH,
dd, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.61 (3H,
s), 3.74 (lH, 4, J = 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), 7.05-7.10 (1H, m), 7.15 (1H, t, J = 7.8 Hz), 7.30-

7.38 (2H, m).

Example 156

15 5-(3-{[(3R,5S)-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}-1,2,4-oxodiazol-5-yl)pentanoic

acid



20 yl]-2,2-di methyl propyl acetate (4.33 g) as crude
powder. (4) According to a simlar manner to that of
Exanple 60, the title conmpound was obtained from
3-[(3R,59)-3-[4-

am no- 4- (hydr oxyi mi no) butyl]-7-chloro-5-(2,3

di met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, | - benzoxazepin~L{.c-. —--.
5H) - 25 yl]-2, 2-di net hyl propyl acetate obtained in
Exanpl e 157-(3). 321 iHNWR (C3EF3) S 0.63 (3 H s)
, 1.04 (3 H s), 1.70 2.02 (4 H mM, 2.66 - 2.78 (2
H, n) 2.89 (2 H t, J =7.2 Hz), 3.10 - 3.20 (3 H,
n, 36 (1 # d, J = 14.3 Hz), 3.5 3.66 (4 H m,

7 -
383-392(4)H m, 4.45 (1 H d, J =5 14.3 Hz),
6.12 (1 H~s), 6.60 (1 H d, J = 2.3 Hz), 6.99 (1 H,
dd, J = 3.40Mz), 7.16 - 7.24 (2 H, rr), 7.30 (1 H,
d, J = °© 7.36 (1 H dd, J =8.7, 2.4 H). 11)
Exanpl e
4- (333 a7-chloro-5-(2, 3-di met hoxyphenyl)-1-(3
- hydr 2, - N\

2-di me D -=§I)- = 2,3,5-tetrahydro-4, 1-

benzoxa ep| q. ] %opyl} -oxadiazol-51yl)butano
ic aci CH OCLoO .

According to a similar manner to that of Example 14,
the title compound was obtained.

'H-NMR (CDCl3) &: 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 (Z2H,

10

15

t, J = 7.2 Hz), 2.88 (2H, t, J = 7.4 Hz), 3.20 - 3.28 (1lH,
m), 3.30 - 3.38 (1H, m), 3.55 (1H, d, J = 14.1 Hz), 3.0l
(3H, s), 3.72 - 3.77 (1H, m), 3.85 (1H, 4, J = 11.1 Hz),
3.88 (3H, s), 4.42 (1H, t, J = 6.7 Hz), 4.57 (1H, d, J =
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 - 7.09 (1H, m), 7.14 (1H; t, J =

7.9 Hz), 7.30 - 7.37 (2H, m).

Example 157
-(3-{3-[(3R,5S)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(3-
hydroxy—2,2—dimethylpropyl)—2—dxo—1,2,3,5—tetraﬁydro—4,l—
benzoxazepin-3-yl]propyl}-1,2,4-oxadiazol-5-yl)propionic

acid



F3COHCO OH 15 According to a simlar manner to
that of Exanple 157, the title conpound was obtai ned.
1H NWR (CDC13) 8: 0.63 (3 H s), 1.04 (3 H s), 1.71 -
2.02 (4 H m, 2.08 - 2.20 (2 H mM, 2.49 (2 H t, J
7.2 Hz), 2.74 (2 H t, J =6.4H), 2.94 (2 H t, J
7.3 Hz), 20 3.15 (1 H d, J = 12.1 FE) 3.36 (1 Hed oo o oo
J = 14.3 Hz), 322 3.57 - 3. 6 (§§8 3.83 - 3.92
(4 H m, 4.46 (1 H d, J 6.13 (1 H s),

0 , J = 2.3 Hz), 6 99 (1 H dd, J = 6.8,
6 - 7.24 (2 H m, 7.30 (1 H d, J=28.7
H%TQS, J =8.7, 2.1 Hz). 5 Exanple 159

HQ_

-T2 hl or o- 5- (2, 3- di met hoxyphenyl ) - 1-( 3-

benzoxa 3 yl -1 2, 4o oxadi azol - 5-yl ) propi on
ic 10 ag¢ N—O a ollr/ N

OH

(1) (Diethoxyphosphoryl)acetonitrile (5.03 g, 28.4
mmol) was added dropwise to a suspension of sodium hydride

(1.14 g, 28.4 mmol) in THF (110 ml) at 0°C. After stirring

5 for 30 minutes, 3-[(3R,5S)-7-chloro-5-(2,3-

dimethoxyphenyl)-2-oxo-3-(2-oxoethyl)~-2,3-dihydro-4, 1-
benzoxazepin-1(5H)-yl]-2,2-dimethylpropyl acetate (11.01 g,
21.8 mmol) obtained in Example 115-(1) was added thereto.

After stirring for 1 hour, the mixture was diluted with

10 ethyl acetate, washed with an aqueous saturated ammonium

15

20

chloride 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 column chromatography to obtain
(2E)-4-[ (3R, 5S)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-

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

o\

benzoxazepin-3-yl]-2-butenenitrile (8.15 g, 71%).
'H-NMR (CDClj3) &: 0.95 (3 H, s), 1.02 (3 H, s), 2.03
(3 H, s), 2.64 - 3.I0 (2 H, m), 3.49 - 3.76 (5 H, m), 3.81

- 4.00 (5 H, m), 4.56 (1 H, dd, J = 14.1, 5.1 Hz), 5.37 -



EARN
| \
N
e’

NOOH"CO H3C OH (1) Triethylamne (4.05 m, 28.9

mol ) was added to a solution of hydroxyam ne
hydrochloride (2.0 g, 5.78 mmol) in dimethyl

sul foxide (40 m), and the m xture was stirred 15

for.30 mnutes. |Insoluble substances were filtered

off. To the filtrate was added e e e e
3-[(3R 59)-3-(2-{[tert-

butyl (di met hyl)silyl]oxy}-2- cyaﬁ&gthyl) 7-chl oro-5-(2,

3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydro-4, 1- benzoxazepi n- 1(
vld - 2, 2- dj et hy. py] gcetate, (3 g 78
“Hot(zli ﬁédlngg Q.i &roPy, 811{17 % dﬁt 6.8278 6.80 (2 H,

anple he m xture

mas ﬁ}lrgqgiat78@g ppﬁisgg §2hou1§%;Theng@pt|on
sol uti'on was diluted wi'th ethyl acetate, and the

organi ¢ |@yer 2wpsqwashed it h (vahedt Rg 2312 -dageeySoropyl) -
saturated sodi um chl ori de solution, dri ed over
magnes¢Hiiarsuibtab g3 -adidnd thex ypaaneht + atec-ndes, bedeethydro-
5 pressure to obtain

53- [ (B8R, 38nz8xp¢8ZIn-B-ailnG-Ruffheritrile (8.15 g, 12.4 mmol)

but yl (di met hyl)silyl]oxy}-3-(hydroxyim no)propyl]-7-ch
| or gebtained in Example 157-(1) was dissolved in methanol (80

5-(2, 3- dlnethoxyphenyh%éf 0Xx0- 2, 3- dlhyd 0-4, 1- benzoxaz
ep|HMJI(EHFH?F}UQ PL dfi hﬁﬁpﬂo%wq JacBsapddae c?@ﬁé:e

powder (4.07 g, 1004; ézg Tri et hyl am ne g
4. 4gURIP HAA et hyTeh-forhitdr BOUE DxobaraEE (0. Spbvion
T i g 2aTURL) MBS A 5o gLOPY SRR W3 lhU Reous
10 hyd;ochlorlc acid and an aqueous saturated sodium chloride
solution, dried over anhydrous magnesium sulfate, and then
concentrated under reduced pressure. The residue was
dissolved in ethyl acetate (40 ml), triethylamine (5.1 ml,
36 mmol) and acetyl chloride (2.0 ml, 29.1 mﬁol) were addéd,
15 and the mixture was stirred for 5 hours. The reaction
solution was diluted with ethyl acetate, and the organic
layer was washed with water and an aqueous saturated sodium
chloride solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
20 purified by silica gel column chromatography to obtain 4-
[ (3R, 58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo0-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllbutanenitrile (3.89 g, 91%).
'H-NMR (CDCl3) &: 0.94 (3 H, s), 1.02 (3 H, s), 1.67 -

25 2.06 (7T H, m), 2.37 (2 H, t, §J=6.7 Hz), 3.52 (1 H, d, J =



AN

i__\J

5dinethox

{[tert-butyl (di methyl)silyl]oxy}-3-(hydroxyi m no) propy
1]-7-
chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, 1
15 benzoxazepi n-1(5H) -yl ]-2, 2-di met hyl propyl acetate
(2.03 g, 2.99 mmol ) obtained in Exanple 159-(1) in
THE (20 m) under ice-cooling, and the mxture was--...c.. —...
stirred at room tenperature for 5 hours. The
reaction solution was concentrated under reduced
pressure, water (20 ml) was 20 added to the residue,
and the m xture was heated to reflux for 17.5 hours.
Aftefigthegxgact.icon (sohutdon 3was dil uf ed, it hiethyk), 3.81 -
acetate, the organic |ayer was washed with water and
an aguesus2 3pt wnat edseh{ormm,de)sokubson Hridgd Jovel3.9 Hz),
magnesi um sul fate, and then concentrated under reduced
25 peesdsufke.H,Tle, r esb4duel was dpudi £i 2dl z)si 17.604 ¢élH, dd, J
colum 324 chronmat ography to obtain ethyl
3-[3=(2-3{ IR3B8EpI 1- (35 acet-a®y«(2, H, m).
2-di met hyl propyl ) -7-chl oro-5-(2, 3-
yﬁﬂeﬁ?ﬁ?tQY%ﬁﬂﬁﬂﬁ %53 14 pgt r ahyHreod ) 1 ¥Benzestas to a

gp'yg%ohut{i[qrépltf Bmy?%m%t%fr/%PF?’r?’gﬁ&ﬁ dthyP) 91, 3847 gimol)
?xa la;g éiﬁ? grf i on teé% mﬁﬁj éﬁg ?ﬁﬁ)ﬁi§t6§ﬁ wag, stirred
SR80 by o B B e

? ?5%%Ké%€4ﬁ£$lrat§ Jégfﬁga?%94cg %k,g@ Jafaéc%?2§¥t€:2—

3. 8041m -C 0 nyP) =2-0xo-
103 280 di é’tr@ﬁ%&épghe;? 1ﬁ|5.|%dd ~42( 9_&&@%&%@2@}_&)@ ’2

15
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5. 121, 2!% %gtéiréhy&@o 14 Q—%@né&xkﬁeﬂlnwh—yl]butanenitrile
(3.89 g, 7.35 mmol) obtained in Example 157-(2) and the
mixture was stirred at 80°C for 6 hours. The reaction
solution was diluted with ethyl acetate, and.the organic
layer was washed with water and an aqueous sodium chloride -
solution, dried over magnesium sulfate and then
concentrated under reduced pressure to obtain 3-[(3R,5S)-3-
[4-amino-4- (hydroxyimino)butyl}-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-0x0-2, 3~dihydro-4, 1-benzoxazepin-1{(5H) -
yl]-2,2-dimethylpropyl acetate (4.33 g) as crude powder.

(4) According to a similar manner to that of Example
60, the title compound was obtained from 3-[(3R,5S)-3-[4-
amino-4- (hydroxyimino)butyl]-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-6x0-2, 3-dihydro-4,1-benzoxazepin-1(5H) -

yl1-2,2-dimethylpropyl acetate obtained in Example 157-(3).



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 boron
trifluoride-diethyl ether conplex (0.53 m, 4.19

mol ) was added to a solution of ethyl 3-[3-(2-

[ (3R, 5S)-1-(3-acet oxy- 2, 2-di met hyl propyl )-7-chl oro-5-(

2, 3- e — e
di met hoxyphenyl) - 2- oxo- 1, 2, 3, S5-tefr ahydro-. 4, 1- benzoxa
zepi n-

3-yl]-1-{[tert-butyl (dinethyl)silyl]oxy}ethyl)-1,2-4

20 oxadi azol -5-yl ] propi onate (1.65 g, 2.09 mvl)

obt ai ned iy yEX AR 6) 189-d 293 I (3 acekoni {rad 9(13-9 '}J) 1 70 -
under i ce-cooling, and t he n1xture was stirred f

hour 2upzlers ilGemgQobi 6g. - Thes reaatlﬁn,spJaglaszwas, J = 7.2
diluted with ethyl acetate, and the organic |ayer was
washed) wizHowat 8r2and3 ah, aquedus6251 skt ut,atled dddiduhz), 3.57
chl oride solution, dried over magnesi um 325 sulfate
and therpcorcdnt mat edl- &ihder3.P@duded, pressuré. (ToHa d, J
sol ution of the residue in dichloronethane (15 n1),
Sriethyd dtiineo¢d2871 i, 9..2%-60) (hald: gddell =ard 3aHz), 6.99 (1
solution of a sulfur trioxide- pyrldlne conpl e

o S Gl 16 fin DEGAS. 5-7F) Lt hat? wks T @ar da30 (1 B,

BT e ‘ér‘ﬁ% hour, CTi Featt Tl Solin? 0 was

diluted with ethyl acetate, and the organic Iayer was
washed with water and an aqueous saturated sodi um
chl oldki on, dried over magnesium 10 sul fate and
thegﬁigﬁ%ghgpgted under reduced pressure. The residue
1owas purdfizeq By, §$J1ﬁﬁ:rg®roC@LQW33@fm&&%ﬁEhylsDl—(3—
+ obtain ethyl 3- (3 {[(3R 5S)-I-(3-acetoxy-2, 2-
hydroxy-2,2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllpropyl}-1,2,4-oxadiazol-5-yl)butanoic
acid

O\CHa

o
o
Cl (o]
W N
L
H;C?)N 0 ° o

15 According to a similar maﬁner to that of Example 157,
the title compound was obtained.

_IH—NMR (CDC1l3) &: 0.63 (3 H, s), 1.04 (3 H, s), 1.71 -

2.02 (4 H, m), 2.08 - 2.20 (2 H, m), 2.49 (2 H, t, J=17.2

Hz), 2.74 (2 H, t, J = 6.4 Hz), 2.94 (2 H, t, J = 7.3 Hz),

20 3.15 (1 H, d, J = 12.1 Hz), 3.36 (1 H, d, J = 14.3 Hz),



O

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 Jacetyl }-1, 2, 4
15 oxadi azol -5-yl)propionate (1.05 g, 75% as crude
powder. 1H NWR (CDC13) S: 0.94 (3 H s), 1.02 (3 H,
s), .25 (3 H t, J =7.2 H), 2.02 (3 H s), 2.90 (2
H t, J =73 H), 3.25 (2 H t,,) -73Hz) 3.42 (1
H dd, J = 17.8, 5.4 Hz), 3.57 {1 H,

= 14.3 Hz),
3.61 (3 H s), 3.73 (1 20 H, d, J =111 Hz), 3.80 -
3.93 (5 H m, 416 (2 H q, J = 7.2 H), 4.54 (1 H,
d, J37514-B kg, (44H62m(1 Hedd, 3397 840y, A 42k (1 H, 4,
6.28 (1 H s), 6.65 (1 H s), 6.98( 1Hdd 720604

3.2 Hz)4.7.HA ,- 61131 ({24H,s)1) ,6.60361(12, Hi s) = (4B Bz2N 6.99
aqueous sodi um hydr oxi de solution (2.35 m , 25 4.68

mol X 1was atded =t 6.8, sl Wtion of. 16t kyl .34 (8 {{,( 3R,5%) 30 (1 H,
326 1-(3-acetoxy-2,2-dinmethyl propyl)-7-chloro-5-(2, 3-

di metdhoXypHeryIHg) 2- dx8¢6 1{ 2,18, Bid, etIr ah§df o-2. 1 Hzenzoxaz

epin- 3-yl]acetyl}-1, 2, 4- oxadi azol -5-yl ) propi onate

X1.05 g, 1.562 nmmol) obtained in Exanple 159-(3) in

et hanol (10 mg) and 5 the mxture was stirred for 30
m nuEE¥PYhd 3%eaction sol ution vvas neutralized wth

IN dr.och d with ethyl
acetat b Geohed i {Robe Sids é&%%%}i?@#%% it (3-

nen toaBnty ar Saehef grogpévuae?p?iiéﬁ?’é et ighyBRE-a -
resi Qé‘x‘?zd’ﬁ@asze%%' BLEd) Dye Gl jsan 2%98%31&’&—'@“;/@ bPopionic

‘obt a

103- (Ba&{c( 3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-

15

20

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-tetrahydro-4
, 1- O\C%

O cHy =
T

H3C
OH

(1) Triethylamine (4.05 ml, 28.9 mmol) was added to a
solution of hydroxyamine hydrochloride (2.0 g, 5.78 mmol)
in dimethyl sulfoxide (40 ml), and the mixture was stirred
‘for .30 minutes. Insoluble substances were filtered off.
To the filtrate was added 3-[(3R,5S)-3-(2-{[tert-
butyl (dimethyl)silyl]oxy}-2-cyanocethyl)-7-chloro-5-(2,3-
dimethoxyphenyl)-2-o0ox0-2,3-dihydro-4, 1-benzoxazepin-1 (5H) -
yl]l-2,2-dimethylpropyl acetate (3.73 g, 5.78 mmol) obtained

in Example 115-(2) and the mixture was stirred at 80°C for



benzoxazepi n- 3-yl ] acetyl } -1, 2, 4- oxadi azol - 5-yl ) propi on
ic acid (160 ng, 17% as powder. 15 1H NMR (CDCl13) 8:
5(3H s), 1.01 - 1.07 (3 H m, 2.98 (2 H t, J
.1 Hz), 3.16 (1 H d, J =12.1 Hz), 3.25 (2 H, t,
7.0 Hz), 3.37 - 3.48 (2 H, n) 3.56 - 3.64 (4 H,
3.74 (1 H d, J = 19.6 Hz) .82 - 3.96 (5 H- M- - -
3(1H d J=14.3 Hz), 461§31H dd, J = 8.3,

Hz), 20 6.16 (1 H, s), 6.63 {T°H, s), 6.99 (1 H,
d J=7.2, 2.6 Hz), 7.13 - 7.23 (2 H m, 7.40 (2
H s). Exanple 160 4-(2-{2-[(3R 5S)- 7 chl or o-5- (2,
3- d'QEBhgéyﬂbenﬁME }egétlégssolutlon was diluted with ethyl
hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1 333etate, and the organic layer was washed with water and an
benzoxazepi n-3-yl]ethyl}-1, 3-thiazol -5-yl)butanoic
aci dagx&@idé shtuClht@dGbbd HAC AAINHIE sbitiAoagr dirigdt ovar
simlar manner to that of Exanple 105, the title
conpoagde svasn ghtldenedand 1HkeVRONCEAL B3t &l hdet (8Hhcsd
, 1.05 (3H, s) , 1.93 (2H, quintet, J = 7.5 Hz),
32. 17pedurelo @pradnel 6l (3/4,550 ,-33 (£32)7- 5 apno-3-6Ppert -
(1H d J =12.3 Hz), 3.82-3.94 (1H m, 389(3H s)

45b%q¥;(Q}mq}hyligliy}ngy163rghggppxgamlqp @ropyl]-7 ~chloro-

5-(2,3-dimethoxyphenyl)-2-oxo0-2,3-dihydro-4, 1-benzoxazepin-
1(5H)-yl]1-2,2-dimethylpropyl acetate as crude powder (4.07

g, 100%).

10 (2) Triethylamine (0.63 ml, 4.49 mmol) and ethyl 4-

chloro-4-oxobutancate (0.47 ml, 3.29 mmol) were added
dropwise to a solution of 3-[(3R,5S)-3-[(3Z2)-3-amino-2-
{[tert-butyl (dimethyl)silyl]joxy}-3-(hydroxyimino)propyll]-7-

chloro~5- (2, 3-dimethoxyphenyl) -2-0x0-2, 3-dihydro-4, 1~

15 benzoxazepin-1(5H)-yl]-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 solution 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 solution was diluted
with ethyl acetate, the organi¢ layer was washed with water
and an aqueous saturated chloride solution, dried over

magnesium sulfate, and then concentrated under reduced

25 pressure. The residue was purified by silica gel column



O

(1H,
7.15
(1H,
4-(2
- 15
hydr
, 1 Db
3-th

d, J =2.7 H), 6.99 (1H, dd, J = 2.4, 7.2 Hz),

- 10 7.25 (2H, m, 7.30 (1H, d, J = 8.7 Hz), 7.35
dd, J = 2.7, 8.7 Hz). 0 Exanple 161
-(3-[(3R 5S)- 7-chl or o- 5- (2, 3- di met hoxyphenyl ) -1 - (3

oxy- 2, 2-di net hyl propyl ) - 2-o0xo0-1, 2, 3,5-tetrahydro-4.. - —. ..
enzoxazepi n- 3-yl ] propyl }-1, 04
i azol - 5-yl ) butanoi ¢ acid 328%%-cH3 /cH3 1 0«

0O HBCO0S H3C N HO O CH According to a simlar

mann

s),

d, J
s),

er to that of Exanple 122, the title conpound was

obt aAgna tdd MRy ( DM a i 2192 6318- 8- [ Br)4s) 3 (3-
2.397(2H, J =75

1.75- 5 2.05 (6H, m, t, J = 7.5 Hz),

2.84aéatbxyLz;2Zd5metﬁylpﬁbﬂylo370&hiafb—5@@2,%F15 (1H,

= 12.0 Hz), 3.35 (1H, d, J = 14.4 Hz), 3.61 (3H
ikt {ddtphenyl) =24k &-1H2), 3, 53t 80r&nh B o-BH1-bnzoxazepin-

3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz),

5

10
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3-yl]-1-{[tert-butyl (dimethyl)silyl]oxy}ethyl)-1,2-4-
oxadiazol-5-yl]propionate (1.65 g, 70%).

'H-NMR (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,
m), 2.09 - 2.14 (3.H, m), 2.32 - 2.60 (2 H, m), 2.85 - 2.95
(2 H, m), 3.18 - 3.29 (2 H, m), 3.61 (1 H, d, J = 14.1 Hz),
3.68 - 3.72 (3 H, m, J = 2.4 Hz), 3.80 - 3.87 (1 H, m),
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).

(3) A boron trifluoride-diethyl ether complex (0.53 ml,
4.19 mmol) was added to a solution of ethyl 3-[3-(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]-1-{[tert-butyl (dimethyl)silyljoxy}lethyl)-1,2-4-
oxadiazol~-5-yl]lpropionate (1.65 g, 2.09 mmol) obtaiﬁed in
Example 159-(2) in acetonitrile (20 ml) under ice-cooling,
and the mixture was stirred for 1 hour under ice-cooling.
The reaction solution was diluted with ethyl acetate, and

the organic layer was washed with water and an aqueous

saturated sodium chloride solution, dried over magnesium
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3 (1H, s), 6.60 (1H, d, J = 2.4 Hz), 6.99 (1H, dd,
10 2.7, 7.2 Hz), 7.15-7.25 (2H, m, 7.30 (1H, d, J
.4 FE), 7.31 (1H, s), 7.36 (1H dd, J = 2.4, 8.4

. Exanpl e 162

4- (5-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-
15

hydr oxy- 2, 2- di met hyl pr opyl ) - 2- 0XQ- 1,2,3,5-tetrahydro- 4

1

benzoxazep|n-3-y|]nethyl}-1,3,4-oxad|azol-2-y|)butan0|

acid 329 o, CH10'CG A 0O HICON~ HICN HOO

C
OH Ag&gfgﬁen%]nfdotﬂeﬁ'&A@Jntrf%@eeruw dlt haty Q4 @Q@L@re. To a

1H NWR

e title conpound was obtal ne

5 0s66ud 3% o?)the régﬁddgilnshlchgogéhééﬂine 519”hﬁ;et

J =7.2 Hz), 2.49 (2H, t, 2 Hz),

7.2 HZietI{?ylLﬁlﬁéH,(OdW Jml— 15223 ﬂnlz) s ?a%lc(e];lHandaa JoFution

6.6f 15.9 Hz), 3.41 (1H, d, J = 14.4 Hz), 3.47 (1H
dd, Jf= GBfurlbrokrde-Fr6d4nélebmplex) ©.82. 3, H2)19 mmol)
3.615 (3H, s), 3.89 (3H, s), 4.46 (1H, d, J = 14.4

SHz) , id.BISQ( 1B, 3t pl) thaf. &/as0pkeparsd Zélzre(vjild,u8§)/ w@s Gdhen

10
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(1H, d, J = 2.1 Hz), 6.99 (1H, dd, J = 1.8, 7.8 Hz),
7. 08addaqd dggpwise. 1. @be'mlgtpgy qulgpxngd for 20 hours. The

reaction solution was diluted with ethyl acetate, and the
organic layer was washed with water and 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 ethyl 3-(3-{[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) ~2-oxo-
1,2,3,5—tetrahydro—4,l—benzoxazepin-B—yl]acefyl}—l,Z,4—
oxadiazol-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), 2.90 (2 H, t, J=17.3

Hz), 3.25 (2 H, t, J = 7.3 Hz), 3.42 (1 H, dd, J = 17.8,

5.4 Hz), 3.57 (1 H, 4, J 14.3 Hz), 3.61 (3 H, s), 3.73 (1

H, d, J = 11.1 Hz), 3.80 3.93 (5 H, m), 4.16 (2 H, g, J =

7.2 Hz), 4.54 (1 H, d, J 14.1 Hz), 4f62 (1 H, dd, J = 8.0,
5.4 Hz), 6.28 (1 H, s), 6.65 (1 H, s), 6.98 (1 H, dd, J =
6.4, 3.2 Hz), 7.13 - 7.21 (2 H, m), 7.36 (2 H, s).

(4) A 2N aqueous sodium hydroxide solution (2.35 ml,

4.68 mmol) was added to a solution of ethyl 3-(3-({[(3R,5S)-



O

O

t, J =7.8 Hz), 7.34-7.43 (2H, m. Exanple 163 15
3-(5-{[ (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 rahydr o- 4, 1-
benzoxazepi n-3-yl } net hyl } - 1, 3, 4- oxadi azol - 2-yl pr opi oni
c acid 330 0-CH3 1/ CH3 0C Onn~ OH3C O N.Leceeiionan —vun
HBC NO HOOH (1) Pyridine (0.067 m, 0.83 mol) and
trifluoronethanesul fonic acid aﬁﬁvﬁride (0.123 M, 0.79
mol ) were added to a solution of ethyl (4S)-4-(2-{ 5
[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl ) -7-chl oro-5-(
2, 3-
dlnethoxyp %%§ ) - 122d§m%F?¥§ ra §é3072c%&ﬁf?451 é%zoxaz
epl ndlﬁeyﬂx}%;exﬂyhhyﬂr@zém)z% @xeegkm&zxcq BenYoxazepin-

. obtained in Exanple 57-(1)
dl chboypmét@rlq—(lﬂ,«zn‘u)o;addlazmcs §1!D§jpfc|5tﬁld'ﬂa>(:teur @.08Sg, 1.562
stirred for 1 hour. After

mmol) obtained in Example 159-(3) in ethancl (10 ml), and

5 the mixture was stirred for 30 minutes. The reaction
solution was neutralized with 1N agqueous hydrochloric acid,
extracted with ethyl acetate, washed with an aqueous
saturated sodium chloride solution, dried over magnesium

sulfate, and then concentrated under reduced pressure. The

10 residue was purified by Gilson preparative HPLC to obtain

3-(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-yllacetyl}-1,2,4-oxadiazol-5-yl)propionic

acid (160 mg, 17%) as powder.

15 'H-NMR (CDCl3) &: 0.65 (3 H, s), 1.01 - 1.07 (3 H, m),

2.98 (2 H, t, J = 7.1 Hz), 3.16 (1 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, d, J = 19.6 Hz), 3.82 - 3.96 (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, s), 6.99 (1 H, dd, J = 7.2, 2.6

Hz), 7.13 - 7.23 (2 H, m), 7.40 (2 H, s).

Example 160

-(2-{2-[(3R,5S8)-7-¢hloro-5- (2, 3-dimethoxyphenyl) -1-(3-

25 hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-



10 further stirring at OC for 1 hour, an aqueous
saturated sodi um hydrogen carbonate solution (5 nl)
was added thereto and the m xture was extracted with
di chl oronet hane (80 nml). The organic |ayer was washed
with water and an aqueous saturated sodi um chl oride
sol ution, dried over magnesi um 15 sulfate, and then ..
concentrat ed under reduced pres . The resulting
residue was purified by silica gel colum

chr omat ogr aphy [ devel opi ng sol vent: hexane- et hyl
acetate (3:2)] to obtain ethyl

3- (5pthidh 13631 pEEL PXY-12,321 1-5-y1)but d
dlrrethylprc;%??l)r1 § ?%rdpﬁ}(z 3- dﬁﬁé?hoxfbﬁe#yf?Olcoi%f

Eﬁo-4,l-benzoxazepin-3-y|]nethy|}-1,3,4
yl) propi onate (0.16 g, 0.25 mol,
co orless noncrystal |l i ne powder. 1H NWVR

) 85 (3H, s) , 1.03,(3H s) , 1.26 (3H, t,

(34 12.90 (2H, m), 3.14
{5_§4z)| 3.29%1H dd, J = 7.2, 15.9
d 6.6, 15.9 Hz), 3.55 (1H, d, J =
62 (3H, s), 3.73 (1H, d, J = 10.8 Hz),

3.85 ( J =10.8 Hz), 3.89 (3H, s), 4.16 (2H, q,
J = 7 , 4. 42 4 93 (1H n, 4 55 (1H, d, J = 14.1
T Hz 1H 1H,_ d
() (1%_| dd ]Pj:(: ?1 1 I_sIZ :Ll?r i?a?rﬁ_f ]’tc?djthjxt o} E}éamp%e 105,

o) 3%8&&%%@%“# Ff 3oRe0L) (5 A mixture of
Sgtgyglngﬁﬁy %§§§¥?§)7&cg?oroegﬂ%23§ dln%%hoxypﬁgﬁyﬁyfg
- OXOguintet, J = 7.5 Hz), 2.17-2.42 (4H, m), 3.616 (2H, t, J =
7.5 Hz), 3.622 (1H, d, J = 12.3 Hz), 3.82-3.94 (1H, m),
3.89 (3H, s), 4.45 (1H, d, J = 14.1 Hz), 6.15 (1lH, s), 6.61
(1H, d, 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).

Example 161
4—(2—{3—[(3R,58)—7—chloro—5—(2,3;dimethoxyphenyl)—1—(3—
15 hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]propyl}-1,3-thiazol-5-yl)butanoic acid



15
1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] nmethyl }-1, 3,4
oxadi azol - 2-yl )propionate (0.1 g, 0.16 mml) obtained
in Exanple 163-(1), a 1IN aqueous sodi um hydroxi de
solution J (0.6 m) and ethanol (5 m) was stirred at
roomtenperature for 2 hours. The reaction solution
was concentrated under 20 reducgdgpressure, diluted
with water (50 m), and washed w't % di ethyl ether (10
m ). The aqueous | ayer was acidified with 1N aqueous
hydrochloric acid (1 m) and then extracted with
ethyl acetate9®88 nm). The organic |ayer was washed
with an aus turated sodium chloride 25 sol ution,
7

dri ed ove goesi um sul fate and then 332
concentrated under reduced pressure to obtain 3-(5-

{[ (3R”"S oro 5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox
y- 2, ropyl)-2-oxo-1, 2,3, 5-tetrahydro-4, 1-
benzoxaz I) thyl}-1,3,4-oxadiazol-2-y|)propion

ic 5 achh 7
1H NVRHECPC13) S oN

Smol, 75% as a white crystal.
3H, s), 1.04 (3H, s), 2.89
(2H  #p7J = 7.5 Hz), 3.}4 (2H t, J =7.5 H), 3.17
(1H, d, J = 11.7 Hz), 3. (1H dd, J = 6.3, 15.9
Hz), 3.61 (3H, s), 3.62 J =117 Hz) 3. 89
(3H s), 4.46 (1H, d, J4°10°*i44Hz) 4.44-4.52 (1H,

dd’ ? iolﬁé%%d?i)n’g @o6; g%r[;&](%_'m]anger\] “igfs 6%% h%;ﬂe 122,

7 18chiHitie Jcomp%uﬂ,dms Fo32mbA2 (2H m). Exanple
3- (4-{[ (3R-RBR- (c619r 8= 50 (&3 3], MY ',‘OWWGP;V;J;) 's])',(. 3 75

5 2.05 (6éH, m), 2.39 (2H, t, J = 7.5 Hz), 2.84 (2H, J = 17.5

Hz), 2.90-3.01 (2H, m), 3.15 (1H, d, J = 12.0 Hz), 3.35 (1H,
d, J = 14.4 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 12.0 Hz),
3.80-3.92 (1H, m), 3.89 (3H, s), 4.46 (lH, d, J = 14.4 Hz),

6.13 (1H, s), 6.60 (1H, d, J = 2.4 Hz), 6.99 (1H, dd, J =

10 2.7, 7.2 Hz), 7.15-7.25 (2H, m), 7.30 (1H, d, J = 8.4 Hz),

7.31 (1H, s), 7.36 (1H, dd, J = 2.4, 8.4 Hz).

Example 162

4-(5-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-

15 hydroxy-2,2~-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin—B—yl]methyl}—1,3,4—oxadiazol—2—yl)butanoic

acid



hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepin-3-yl)nmethyl}-1, 3-thiazol-5-yl)- 3-

hydr oxypropionic acid O-CH3 CH3 00 ~o | OH N H3C
0O N~VS H3C HO 20 According to a simlar manner to
that of Exanple 18, 333 the title conmpound was

obtai ned. 1H NWR (CDC13) S: 0.64 (3H, s) , 1.01 (3/2H,
s) , 1.04 (3/2H, s), 2.67-2.87 , m, 3.10-3.22
(2H, m, 3.28-3.40 (2H, m, 3.497(1H, dd, J = 7. 8,
14.1 Hz), 3.62 (3H, s), 5 3.59-3.68 (1H, m, 3.
(3/2H, s), 3.89 (3/2H, s), 4.37- 4.54 (2H, m,
(1/2H, t, J =55.7 Hz), 5.65 (1/2H, dd, J 4.5,
Hz) , 4, Sh, 6.52 (1/2H, d, J = 2.1 Hz),
s Hz), 6.86-7.04 (2H, nm), 7.10-7.
.36 (2H, m, 8.58 (1/2H, s), 8.6
Exarrpl e 165

8
6

5
8

5.5
8.7
6.5
7.2
1

o OH

According to a similar manner to that of Example 55,
the title compound was obtained.

lH-NMR (CDCl;) &: 0.66 (3H, s), 1.05 (3H, s), 2.12 (24,

5 quintet, J = 7.2 Hz), 2.49 (2H, t, J = 7.2 Hz), 2.93 (2H, J

10

15

= 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), 3.614 (1H, d, J = 12.3 Hz), 3.615 (3H, s), 3.89
(3H, s), 4.46 (1H, d, J = 14.4 Hz), 4.51 (1H, t, J = 6.6
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, 3 = 7.8 Hz), 7.34-7.43 (2H, m).

Example 163
3—(5—{[(3R,SS)—7—chloro—5—(2,3—dimethdxyphenyl)—1—(3—
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1,3,4-oxadiazol~-2-ylpropionic

acid



hydr oxy- 2,

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

acid OICH3 1/ /CH3 G OOH H3C O NHS HH 3C - 15

HO According to a simlar manner to that of Exanple

19, the title conmpound was obtained. 1H NVR (CDCL3)--6---- —---
0.64 (3H, s), 1.05 (3H, s), 3.19 (1H d, J = 12.0

Hz), 3.32-3.5.1 (3H, m, 3.61 (3H3%&), 3.67 (1H, 334

d, J =12.0 Hz), 3.87(3H, s), 4.39 (1H, t, J =6.0
Hz), 4.47 (1H, d, J = 14.4 Hz), 6.169 (1H d, J =
15.6 Hz), 6. /3 (1H, s) , 6.54 (1H d, J = 1. 8 Hz) ,
6. 85-6. 97 i , 7.09 (1H, t, J = 8.1 Hz),
7.26-7.37 JAye 8.03 (1H d, J 5 =15.6 Hz), 8.67
(1H, s) e 166 1.
3-(4-4 g 7- chl oro-5-(2, 3-di met hoxyphenyl ) -1 -(3-
hydroxy
2-di met ’gg 50x0-1, 2, 3, 5- tetrahydro 4,1- 10

I

benzoxaggpl thyl}-1, 3-thiazol - yI)proplonlc
acid QC mi\Lj¢

(1) Pyridine (0.067 ml, 0.83 mmol) and
rifluoromethanesulfonic acid anhydride (0.13 ml, 0.79
mmol) were added to a solution of ethyl (4S)-4-(2-{

5 [ (3R, 5S8)-1-(3-acetoxy-2,2-dimethylpropyl)~7-chloro-5-(2, 3~
dimethoxyphenyl)-1, 2,3, 5-tetrahydro-2-oxo-4, 1-benzoxazepin-
3-yllacetyl}thydrazino)-4-oxobutanoate (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 aqueous saturated

sodium hydrogen carbonate solution (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 solution, 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,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -2-0xo0o-

20 1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,3,4~-



ST
e

-

Y

1/ OCH3d OOOH NH3C ON H3C HO O According

to a simlar manner to that of Exanple 88, the title
compound was obtained. 1H NVR (CDCl13) 8: 0.63 (3H, s),

1.04 (3H, s), 2.66 (2H, 15t, 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, m, 6.17 (1H, s), 6.53....._...
(1H, d, J = 2.4 Hz), 6.90-7.00 (2H m, 7.13 (1H, t,

J =7.8 H), 7.26-7.38 (2H, m), B2 (1H s). 20

Exanpl e 167 335

4-(2-{[ (3R, 59)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3-

hll/?” 9%Ya £a 25 g RE DY LBE OBY] e 300%8- & 20 Dokl 2RY¥ 4T 05 4
benzoxggeni £ otk geel ¥l doel 3 Biazol -5 y!) butanoi c
acid O CFo CF~ Nz~ OOH S NOFOON

'H-NMR (CDCl3) &: 0.95 (3H, s), 1.03 (3H, s), 1.26 (3H,

7.2 Hz), 2.03 (3H, s), 2.80-2.90 (2H, m), 3.14 (2H,

pos
[}
il

5 t, J=7.5Hz), 3.29 (1H, dd, J = 7.2, 15.9 Hz), 3.43 (1H,

dd, J = 6.6, 15.9 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.62 (3H,
s), 3.73 (1H, 4, J = 10.8 Hz), 3.85 (1H, 4, J = 10.8 Hz),
3.89 (3H, s), 4.16 (2H, g, J = 7.2 Hz), 4.42-4.93 (1H, m),

4.55 (14, 4, J = 14.1 Hz), 6.31 (1H, s), 6.63 (1H, d, 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, 4, J = 8.4
Hz), 7.36 (1H, dd, J = 1.8, 8.4 Hz)
(2) A mixture of ethyl 3-(5-{[(3R,5S5)-1-(3-acetoxy-

2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-

15 1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}-1,3,4-

oxadiazol—2—yl)prépionate (0.1 g, 0.16 mmol) obtained in
Example 163-(1), a 1N aqueous sodium hydroxide solution
(0.6 ml) and ethanol (5 ml) was stirred at room temperature
for 2 hours. The reaction solution was concentrated under
reduced pressure, diluted with water (50 ml), énd washed
with diethyl ether (10 ml). The agqueous layer was
acidified with 1N aqueous hydrochloric acid (1 ml) and then
extracted with ethyl acetate (35 ml). The organic layer
was washed with an équeous saturated sodium chloride

solution, dried over magnesium sulfate and then



H3C HO 5 According to a simlar manner to that of
Exanpl e 115, the title conpound was obtai ned. 1H 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 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, d, J =12. 0 Hz) , 3.89 (3H, s) ,
3.95 (1H, dd, J = 8.4, 18.3 Hz),33# 48 (1H, d, J =
14.1 Hz), 4.58 (1H, dd, J = 4.8, 1C) 8.4 Hz), 6.17
(1H, s), 6.62 (1H, s), 6.95-7.00 (1H, m, 7.13-7.21

2H, , (.36-7.42 (2H, ,. .70 ,
268 ggncentrated undér reégced press&%gitg)osgzi%x%qqgg

ﬁ'{ G LTS ek +§$—8%§q2§'.%I’z-%a;%is?‘E%%%fé?%n?@éi)e;ﬁ;é-ﬁgsﬂaoxy—
o 4 SRR Som] R B S S PN G

H3C benzoxazepin-3-yllmethyl}-1, 3, 4-oxadiazol-2-yl ) propionic

5 acid (67 mg, 0.12 mmol, 75%) as a white crystal.
'H-NMR (CDCl3) &: 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 (1H, dd, J = 6.3, 15.9 Hz), 3.61 (3H, s),
3.62 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 4.46 (1H, d, J =
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 (1lH, dd, J =

1.5, 8.1 Hz), 7.18 (1H, t, J = 8.1 Hz), 7.32-7.42 (2H, m).

Example 164

15 3-(4-{[(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-yl]lmethyl}-1,3-thiazol-5-yl)-3-
hydroxypropionic acid

O\CHa

o
O

o}

Cl (@] HO
O /2”.” 0'“'
N —
H,C : (0] NVS
HC
HO

20 According to a similar manner to that of Example 18,



HO ~.~ According to a simlar manner to that of
Exanpl e 119, the title conpound was obtai ned. 1H NMR
(CDC13) 8: 0.64 (3H, s) , 1.04 (3H, s) , 2.75 (2H, 5
t, J =7.2 Hz), 3.09-3.21 (3H, m, 3.27 (1H, dd, J =
4.5, 16.5 Hz), 3.40 (1H, d, J = 14.4 Hz), 3.58-3.74
(2H, m, 3.61 (3H, s), 3.89 (mi s), 4.47 (1H, d,-J..
14.4 Hz), 4.58 (1H, dd, J = 3§ 4 Hz), 6.18 (1H
s). 6.62 (1H s), 6.89 (1H, d °33% 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, n) 7.63 (1H, d, J = 3.6 Hz). O The agent for

preventi pgc0& ddmpRiunagwhYpektd prd.a of  the present

i nvention can be produced, for exanple, by the

fol | ow ng'ff-gumul(gabeons.§:16. 60 the fol, | ewbng(3/2H, s), 1.04
formul ati ons, ingredients (additives) ot her than the

acti ué/2agredi ente7rRy 8he (P odwict S.I10sBed2i (RH Japanéseés-3.40
Phar macopoei a, Japanese Pharmaceuti cal Codex or

JapariéBe PhariheiCeUtlbcabdExEipier s 14337Hz Pr epfrzat(iBdn s)
Exanpl e 1 Capsul e 1)

X 2- {F(éﬁr%s} 7L1¢h| &Y 0- B-§2, @/&Hmehoxﬁpﬁ%nyiéz% 3. 4.37-
hydr ox dinethyl 2-0x0-1 5-tetrahydro

e b b aion 5551 T hd - 2. 3 Bl o)+ 1) dddtite dd. I

acid_ }95,”98.(72)&[;?0‘69?? D), 6.52 (1/20, d, T = 2.1 Hz),

2.1 Hz), 6.86-7.04 (2H, m), 7.10-7.20

6.57 (1/2H, d, J

(l1H, m), 7.25-7.36 (2H, m), 8.58 (1/2H, s), 8.61 (1/2H, s).

10
Example 165
~(2E)-3-(4-{[(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-yl]lmethyl}-1,3-thiazcl-5-yl)acrylic acid
g
(0]
C 0] ]
O (AN ] — OH
N —

H,C

15 HO

According to a similar manner to that of Example 19,
the title compound was obtained.
!H-NMR (CDCl3;) &% 0.64 (3H, s), 1.05 (3H, s), 3.19 (1H,

d, J=12.0 Hz), 3.32-3.51 (3H, m), 3.61 (3H, s), 3.67 (1lH,



15 t, J

(3) Mcrocrystalline cellulose 70 ng (4) Magnesium
stearate 10 ng 10 One capsule 180 ng (1), (2) and (3)

and 1/2 of (4) are mxed and then granulated. Thereto

is added the renmai nder of (4) and the whole is

encapsul ated into a gelatin capsule. 15 Preparation
Exanple 2 Capsule (1) S

(2-{[ (3R 55)-7-chl oro-5-(2, 3-di net{ hoxyphenyl ) - 1-

neopentyl - 2- oxo-1, 2, 3, 5-t et rahydro- 4, | - benzoxazepi n- 3-
ylJmethyl }-1, 3-thiazol -5-yl )acetic acid 10 ng 20 (2)
Lactose 90 ng (3) Mcrocrystalline cellulose 70 ny

(3) MNmgpesi umetear,atesiOmm, Qe @apsulien 189, o = Elb, Hz),
(2) and (3) and 1/2 of (4) are mxed and then 25
grandl.avedis,Ther et e 8. adged, tdhea avemaunder of= (14). cand),

the 338 whole is encapsulated into a gelatin capsule.
Prepér &7 8 ohliExaipl é.34Capgule BH=1)8 Hz), 6.85-6.97 (2H, m),
3- (4-{%(3R, 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) - 1-

( 3- hydPBx 1D, X didnet Byl pltopyl?)-2B-0x87 121 3,®-,t &t-03hydH, d, J
0- 4, 1-benzoxazepi n-3-yl]acetyl }phenyl)propionic acid

0 g 1629 ot §o6 1961k S

Example 166
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-

10 benzoxazepin-3-yl]methyl}-1,3-thiazol-5-yl)propionic acid

Cl QO (o]
Yy e
HC | o N\\s

H&jJ g

HO

According to a similar manner to that of Example 88,

the title compound was obtained.

'H-NMR (CDCl;) &: 0.63 (3H, s), 1.04 (3H, s), 2.66 (2H,

i

7.5 Hz), 3.10-3.40 (6H, m), 3.61 (3H, s), 3.66 (1H,

o
<
I

12.0 Hz), 3.88 (3H, s), 4.38-4.46 (2H, m), 6.17 (1H,
s), 6.53 (1H, d, § = 2.4 Hz), 6.90-7.00 (2H, m), 7.13 (1H,

t, J=7.8 Hz), 7.26-7.38 (2H, m), 8.52 (1lH, s).

Example 167



10 (3) Mcrocrystalline cellulose 70 ng (4) Magnesi um
stearate 10 ng One capsule 180 ng (1), (2) and (3)

and 1/2 of (4) are mxed and then granulated. Thereto

i s added the remai nder of (4) and the 15 whole is
encapsul ated into a gelatin capsule. Preparation
Exanple 4 Capsule (1) -
(5-(3-{[ (3R, 5S)-7-chloro-5-(2, 3- gggret hoxyphenyl )-1- 20

(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] met hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano

ic acid 10 ng (2) Lactose 90 ng (3) Mcrocrystalline
cel | ul-qge { TO3RIES)25 -chl o¥BIHLE2 ,Lnno&tn@%a&?pﬁé)nm 339 3-
One capsule 180 ng (1), (2) and (3) and 1/2 of (4) are

m xethyadrdx{hee -dnsttlyapedpy Ther-ef:@-15 2addedt éteahydro-4, 1-
remai nder of (4) and the whole is encapsulated into a
gel abienzoapzep -5 yRiepatat | -oh, BExtanplzel155- Fapbwtancl)e acid
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -(3-

hydr oxy- 2, O~cn,

2- di net hypyl -2-0x0-1, 2,3, 5-tetrahydro-4, 1- 10
benzoxazepi #3eyl ] methyl }- 1, 3-t hi azol -5-yl )acetic acid

Q OH
e S
N > <\ I o
HC 00 N
HaCjJ
HO

Cl

5 According to a similar manner to that of Example 115,

the title compound was obtained.
'H-NMR (CDCl3) &: 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, d4, 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, d, J = 12.0 Hz), 3.89 (3H, s), 3.95 (lH, dd, J = 8.4,
18.3 Hz), 4.48 (1H, d, J = 14.1 Hz), 4.58 (1lH, dd, J = 4.8,
8.4 Hz), 6.17 (1H, s), 6.62 (1lH, s), 6.95-7.00 (1H, m),

7.13-7.21 (2H, m), 7.36-7.42 (2H, m), 7.70 (1lH, s).

15

Example 168
3-(5-{[(3R,55)-7-chloro-5-(2, 3-dimethylphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]acetyl}-2-thienyl)propionic acid



10

15

10 ng (2) Lactose 35 ng (3) Corn starch 150 mg (4)
M crocrystalline cellulose 30 ng 15 (5) Magnesi um
stearate 5 ng One tablet 230 ng 0 (1), (2), (3), 2/3
of (4) and 1/2 of (5) are m xed and then granul at ed.
To the granul e added are the remainders of (4) and
(5 and the mxture is conpressed into a tablet. 20
Preparation Exanple 6 Tabl et (#%ite

(2-{[ (3R 5S)-7-chloro-5-(2, 3-di hoxyphenyl ) - 1-
neopentyl - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxazepi n- 3-
25 yl]nmethyl}-1,3-thiazol -5-yl)acetic acid 10 ng 340
(2) Lactose 35 ng (3) Corn starch 150 nmg (4)

M crocrystallj el lulose 30 ng (5) Magnesium
Stearate § 5 e tablet 230 mg (1), (2), (3), 2/3
of (4) an of (5) are mixed and then granul at ed.
To the gran§l e added are the remainders of (4) and
(5) end mxture i s conpressegiinto a tablet. 10

Pr epar 2 E/xzmgl e 75Ta
N >/_<\ M
H,C 0 O N
oy
HO

According to a similar manner to that of Example 119,

the title compound was obtained.

'H-NMR (CDCl;) &: 0.64 (3H, s), 1.04 (3H, s), 2.75 (2H,

t, 3 = 7.2 Hz), 3.09-3.21 (3H, m), 3.27 (l1H, dd, J = 4.5,
l6.5 Hz), 3.40 (1H, d, J = 14.4 Hz), 3.58-3.74 (2H, m),

3.61 (3H, s), 3.89 (3H, s), 4.47 (l1H, d, J = 14.4 Hz), 4.
(1H, dd, J = 4.5, 8.4 Hz), 6.18 (1H, s), 6.62 (1H, s), 6.89
(1H, d, J = 3.6 Hz), 6.98 (1H, dd, d = 3.0, 7.2 Hz), 7.10-

7.21 (2H, m), 7.35-7.42 (2H, m), 7.63 (1H, d, J = 3.6 Hz).

The agent for preventing or treating hyperlipemia of
the present invention 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 Pharmacopoeia, Japanese Pharmaceutical Codex or

Japanese Pharmaceutical Excipients.



10

15 -

20

25

(1) 3-(4-{[(3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1-
( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr
o- 4, 1-benzoxazepin-3-yl]acetyl}phenyl) propionic acid
15 10 ng (2) Lactose 35 ng (3) Corn starch 150 ny
(4) Mcrocrystalline cellulose 30 ng (5) Magnesium
stearate 5 ng 20 One tablet 230 ny' (1), (2), (3), 2/3
of (4) and 1/2 of (5) are nixedzﬁﬂﬂ t hen granul at ed.
To the granul e added are the remainders of (4) and
(5) and the mxture is conpressed into a tablet. 25
Preparation Exanple 8 341 Tablet (1)
(5- (Brépd 3R i>9) Elaﬁ?h@rp 5- (2 3- di met hoxyphenyl) - 1-
(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t etrahydr o- 4, 1-
benzoxpsepd n- 3- yl]nethyl}-l 2 4- oxadi azol - 5- yl)pentano
ic 5 acid 10 ng (2) Lactose 35 mg (3) Corn starch
150 0ty (2H{ M3®r, 661 y3tathlame Scél| Bt dbeet3®@xyghe(i$)) -1-(3-
Magnesi um stearate 5 ng 10 One tablet 230 ng (1), (2),
(3) , hedxaf-2( 2y dandthy oxsipyls ) 2apgom sdod -andiet £ aleydro-4, 1-
granulated To the %ranule added are the renai nders

4

benzoxazepin-3 Jmethyl}-1,3-thiazol-5-yl)acetic acid
10 mg
(2) Lactose 90 mg
(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. Thereto is added the remainder of (4) and the

whole is encapsulated into a gelatin capsule.

Preparation Example 2
Capsule
(1) (2-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-

neopentyl—2—oxo—1,2,3,5—tetrahydro—4,1—benzoxazepin—3—

yllmethyl}-1,3~-thiazol-5-yl)acetic acid 10 mg
(2) Lactose 90 mg
(3) Microcrystalline cellulose 70 mg
(3) Magnesium stearate ' 10 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



of (4) and (5) and the mxture is conpressed into a
tablet. 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-tetrahydro-4
, 1- benzoxazepi n-3-yl ] nethyl}-1,3-thiazol-5-yl)acetic
acid 20 10 ng (2) Inositol 100 ny (3) Benzyl alcoho
20 ng One anmpule 130 ng (1), (2) and (3) are dissolved
in distilled water for 25 inject?®h so that the total
volunme is 2 m and then filled 342 into an anpul e.

All steps are perforned under sterile condition.

Prepar atj on Exanple 10 lnjectio 1

(DTS S S FeRparboEed b aea s BreppyLar-
neopentyl - 2- oxo-1, 2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-
yl ] methyl }-1, 3-thiazol -5-yl)acetic acid 10 ng (2)

I ' . | al cohol 20 On
ampal & P55 o CPLPR TS} abd (%) are dissolved in

distidledwater for injection so that the total

volune'is 2 m and then filled into an anpule. Al
§tepSC@rQ}p@ﬁHQW@§QS§p£&ﬁcﬁﬁ6¥aJ§1(2,3—dimethoxyphenyl)—1—

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

4,1-benzoxazepin-3-yl]acetyl}phenyl)propionic 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. Thereto is added the remainder of (4) and the

15 whole is encapsulated into a gelatin capsule.

Preparation 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-

25

benzoxazepin-3-yllmethyl}-1,2,4-oxadiazol-5-yl)pentanoic

acid 10 mg
(2) Lactose 90 mg
- (3) Microcrystalline cellulose 70 mg

(4) Magnesium stearate 10 mg
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15 condition. Preparation 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-benzoxazepi n-3-yl]acetyl }phenyl ) propionic acid
10 g (2) Inositol 100 nyg (3) Benzyl al cohol 20 ng
25 One anpule 130 ng 343 (1), (2) and (3) are

di ssolved in distilled water for 4njection so that the
total volume is 2 m and then fifi%d into.an ampul e.
Al'l steps are perfornmed under sterile condition. 5
Preparation Exanple 12 Injection "..1 (1)

(5-(3-{[ (SR {1ehl oro-5- (2 3- di met xgpenyl)-l-
(2, 2- dlnethy?%%gpyl) 2-oxo-1, 2, 3, 5- te??gh dro-4,1- 10

benzoxazepj - 32y hAgt () }an]d 2,/4- efam )azagle Ri%EAPSRG 8N
ic acid 10 ng (2) Inositol 100 ng Benzyl al coho

20 ngrénelaygeul eThdPet® kb Adled €R ﬁ@ﬁbﬁﬁﬁbrabe (4) and the
di ssolved in distilled water for
whole is encapsulated into a gelatin capsule.

Preparation Example 5
Tablet
(1) (2-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
10 benzoxazepin-3-yl]methyl}-1, 3-thiazol-5-yl)acetic acid
10 mg
(2) Lactose 35 mg
(3) Corn starch 150 mg
(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
One tablet 230 mg

(1Y, (2), (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 (5) and the mixture is compressed into a tablet.

Preparation Example 6
Tablet

| (1) (2-{[(3R,5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
neopentyl—2—oxo—1,2;3,5—tetrahydro—4,1—benzoxazepin—3—

yllmethyl}-1,3-thiazol-5-yl)acetic acid 10 mg
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injection so that the total volune is 2 m and then
filled into an anpule. Al steps are perforned under
sterile condition. 20 Experinental Exanple 1 Squal ene
synthase inhibitory activity Measuring nethod
Squal ene synthase inhibitory activity was neasured
usi ng an enzyne sol ution obtained according to the 25
foll owi ng preparation nethod. 344 That is, an enzyne
solution (protein 0.8 g) prepared#tcording to the
foll owi ng preparation nethod was added to a sol ution
(total amount 50 |I) containing 5 M[1-3H farnesyl
pyrophosphate gspecific activity 25 C/nole 1mM 5
DPH 4r é85¢€8%t ype ni coti nami de adeni ne ditrudi%ot i de

p osphat Cl12, 6mM gl ut at hi one, 100
pot as ﬁorb‘hggﬁ%g fe buffer (pH7.4) and a t%g\q T ug

(addegd, \a ueo sol ut.i,o r a DVMBO s on) and
react@H lc§?EF €af§ Fri Tt lurio%ﬁfter stopgéng&%he

reacti.gn [ O 150 | of
chl or(lc??}o}vJ naggg%o]%%az m xed sol ution, 550 9 of

ghl orof orm andyR0 |, 9fe@ 3N sodi um hydr oxi deygsaglut i on

wer e added. Then, 50 1" of the chl orof orm | ayer gromer

l'ayer) congaining, the r@@%tan(@SOQHgtlﬂbQﬁﬁ(Gﬂlﬁre mixed and
conponent was squalene was m xed with m of a

t ol uepenbgsgdulieri d I% &wentgh:hhawra@duh idr® the remainders
radi oactivity was neasured wth a liquid

sci nbifl l(aj | @nd colNtfd the mixture is compressed into a tablet.

10 Preparation Example 7

Tablet
(1) 3-(4-{[(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-yl]acetyl}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’

25

(1), (2), (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 (5) and the mixture is compressed into a tablet.

Preparation Example 8
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Squal ene synthase inhibitory activity was expressed as
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 in Exanpl es exhi bited potent

squal ene synthesis inhibitory activity having | G50--0f---- —---
1 Mor lower. Preparation of a hy n enzyme sol ution

25 Human liver cancer cell HepQ& (about |x109cells)

345 obtained by culturing in Dul becco's nodified

Eagl e nedi um containing 10% bovine fetal serum (37C

in thegppeesence of 5%C2) was suspended in 10 m of

an ice-cool ed buffer [100mM potassi um phosphat e

buf f an) (ps7 ()¢ [ GRVEH-nieotd avi-de, 324 hdGHREny1) - 1-
di srupted by sonication (30 seconds, tw ce) and then
cent (2§ agédtnath IR0 yX) g2 f@to-20 2, B Aut esrdmQro-The-
resulting supernatant was further centrifuged at
105006ngoxp fearirgG il hue sy {14Q), 2, Thexapi e Jpist-afl épaasanoic
suspended in an ice-cool ed 100nmM pot assi um 10

Phosphate buffer (pH7.4) and then cent®iMdged at

105000 x g for 90 mnutes (4C). The precipitate was
suspéhteP5iPSsh i ce- cool ed 100mw;xn§%§Whn1phosphate

buf f (pH7. 4 rotein concentration about 4 ng/m).
Thi s?éhs(g%ﬂéis)&ﬁr&gs used as an enzyne’&d%tion. 15 As

seen {1 g Lhe. ghove [esulls, Lhe compyng of the

present i'nventiron has superi-or - squal ene §&nthase
'”h'Pﬁ}‘Mé@négﬂﬁhV%E¥arate 5 mg
10 One tablet 230 mg

(1), (2), (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 (5) and the mixture is compressed into a tablet.

15 Preparation Example 9
Injection
(1) (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-yl]lmethyl}~1,3-thiazol-5-yl)acetic acid

20 10 mg
{2) Inositol 100 mg

(3) Benzyl alcohol 20 mg

One ampule 130 mg

(1), (2) and (3) are dissolved in distilled water for

25 injection so that the total volume is 2 ml and then filled



I ndustrial Applicability 20 Since the conpound of the
present invention has squal ene synthase inhibitory
activity, cholesterol lowering activity and
triglyceride |l owering activity and has high
selectivity for transition to a target organ and a

w de

safety margin, it is useful as an agent for - ...

preventing or 25 treating hyperlipema as a lipid

| owering agent and is also 346 wus&ful for preventing
or treating arteriosclerosis. 347 CLAIMS 1. A
conpound represented by the fornula [11: 3 LEIIl 0 Xl a
AG2 NXlb IX--,,X3,-Y 11 0 5 wherein ring A and
ri ng Breadt fEprdsentAhh YRRDFAS peréapied tipdaF sterile
benzene ring, ring C represents an optionally further
subst§MftddRromatic ring, RL represents a | ower

al kyl group optionally substituted with an optionally
substituted hydroxyl group, Xl a represents a bond or
10 oq;ionalkgosu stitfg q)Iomer al kyl ene, Xlb

repara

represents a Boraor optional ly substituted | ower
al kylgpe, .+ X3, represents a bond, -0- or -S-, X3
represents a bond or an

10
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(1) (2-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-

neopentyl-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-3-

yllmethyl}-1,3-thiazol-5-yl)acetic acid 10 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 volume is 2 ml and then filled
into an ampule. All steps are performed under sterile

condition.

Preparation Example 11

Injection

(1) 3-(4-{[(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-yllacetyl}phenyl)propionic acid

10 mg
(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg

One ampule 130 mg
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optionally substituted dival ent hydrocarbon group, and
Y represents an optionally esterified or am dated
carboxyl 15 group, or a salt thereof. 2. The conpound
according to claiml1, wherein X1' is a bond and Y is
an optionally esterified carboxyl group. 3. The
conpound according to claiml1l, whereinring Ais a 348
benzene ring substituted with ha%ggen aton(s). 4. The
compound according to claim1, reinring Bis a
benzene ring substituted with | ower al koxy group(s).

5. The conpound according to claim1l1l, wherein ring C

is 5 an optiqpal Lygf st hete %qeébnw&eﬁl MRRGY&kbhCuater for
aromatic heterocycllc ring. 6. The compound accordi ng

to cigidatlionM3er ehlt iy t.%tlaa vemuﬂ@ti@malrdlyahar thet filled
substituted benzene ring. 7. The conpound according to

cl ai mtg ashem@ubel i NYLC dtepsl@ranpeptdonal hydeur sherile
substituted aromatic ring having no hydrogen atom

t hat coredi thiendepr ot onat ed. 8. The conpound according to
claiml1l, wherein Xla is C1_3 alkylene. 9. The

5conpound according to claim1, wherein X2 is a 15

bond. 10. The conpound according to claim1l, wherein

X3 i¥reppratignkremele 12 The conmpound according to

cIa|n11 mhereln the formula [I] is the fornmula [la]:
Injection

(1) (5-(3-{[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(2,2~dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-

10 benzoxazepin-3-yllmethyl}-1,2,4-oxadiazol-5-yl)pentancic

acid 10 mg
(2) Inositol 100 mg
(3) Benzyl alcohol 20 mg
One ampule 130 mg
15 (1), (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

condition.

20 Experimental Example 1

Squalene synthase inhibitory activity

Measuring method

Squalene synthase inhibitory activity was measured
using an enzyme solution obtained according to the

following preparation method.
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349 IBOlaAl C2y a.. Xb--X~,X3,-y E10
wherein respective synbols are as defined in claim1.
12.

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

. (3- hydroxy- 2, 2-di et hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahyd
ro- 5

4, 1- benzoxazepi n- 3-yl ] propyl }-1, 3 thlazol 5-yl ) propi on
ic acid,

3-(2-{2- [(3R,58)-7-ch|oro-5-(2,3-d|nethoxyphenyl)-l-
(2, 2-di net hyl propyl) - 2-oxo- 1, 2, 3, 5- tetrahydro 4, 1-

benzoxaze |n 3- yI%eth l}-1, 3- thlazol I)proglonic
acid, orksdry He?% e g lpgion Pro ein Hg) prepared

3-(2 I 0 ) (2
hydr%é%égﬁil .ﬁé?ﬁ§|g§%b§F§%”§ %Q§£€(§¥§E$g¥?a %%rékfd ko
1-

benz%xséozleupﬁlr?HS y f L}n-t 5:9- Bxaz%?q%%lyq])ngr opw(d)nglc oH]

acid

2- (25 11BN 58 T P R o o5 P55 Gl et oy phieny § < 11 %op ™

5ut YINEBPH (reduced-type nicotinamide adenine dinucleotide

10
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oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n-3-yl ] net hyl }-1

, 3- dioaptezel) - 55y ) BgEl, c 6@di gll utcrthd osal t 100 goftasidum
5-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-

(2, rhiapdtahgl prbpyt ) (aiiloxo- and, 3, Bestetdralgy dpdddd las an
benzoxazepi n-3-yl ] nmet hyl } - 1, 2, 4- oxadi azol - 5-yl ) pent ano

i c 3BDrems golution or a DMSO solution) and reacted at 37°C

5- (3 {[(3R 5S) - 7- chl or o- 5- QZ 3-di net hoxyphenyl ) -
45 mlnutes After stopping the reaction by a dltlon of

150 pl of chloroform/methanol (1:2) mixed solution, 50 pl
of chloroform and 50 pl of a 3N sodium hydroxide solution
were 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 radioactivity was measured with a
liguid scintillation counter.

Squalene synthase inhibitory activity was expressed as
the concentration of a test drug required to inhibit 50% of
radioactivity incorporated into the chloroform layer (ICsg,
molar concentration (M)). All compounds described in
Examples exhibited potent squalene synthesis inhibitory

activity having ICsp of 1 puM or lower.

Preparation of a human enzyme solution

Human liver cancer cell HepG2 (about 1x10°cells)
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hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-tetrahydro-4
11-

benzoxazepi n-3-yl ] net 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 or o- 5- (2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
0- 4,1-benzoxazepin-3-y|]nethy|}§ég 2, 4- oxadi azol - 5-

yl ) pentanoic acid, or a salt thereof. 15. A prodrug of
t he conpound according to claim1l. 16. A nedicine
conprising the conpound according to claim 10 1 or a

prOdBHgalﬁﬁfQ?fculZurfhén%H‘3uﬁ%e€98p§iﬁ8d¥}i@d Eagle medium
(¢}

conbi nati on t he compound according to claiml1 or a

pr odeygt 4 herRPeh 08ndo i khalastiesebum! pyREI Y AYeYPreskBce of
The nedi cine according to claim16 or 17, which is a

15 sfuadeneasysntdmselddninbiloonl dO.anTheeredoTédebuffer
according to claim16 or 17, which is a triglyceride

| owef 1 e gertiass20m. phidwhasdi bhféencot7didng BoOmE| ai m

16 or 17, which is a Ilipid |lowering agent. 20 21. The
medi &} ¢t HesdAgi ng- 181 dM9&ilal 164rrupredwhl ceonicagrion (30
agent for preventing or treating hyperlipema. 22. The
nedi TR SecbFAFRY 3 dhePnceBt Bt fuged it dAOPE R 9 High 20
density |ipoprotein-chol esterol |evel elevating
agertinutess (40 odbgs TEaR! hipaviPsgratenhpitid urther

"ePrESANaRd % odto WL 6 dina?2l (b 3ne
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 suspension was
used as an enzyme solution. |

As seen from the above results, the compound of the
present invention has superior squalene synthase inhibitory

activity.

Industrial Applicability

Since the compound of the present inventioﬁ 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, it i$ useful as an agent for preventing or

treating hyperlipemia as a lipid lowering agent and is also



O

00X aAl C 2 N X1b~&x3,-Y R 0 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: LrlI3 0 la A
Z NRL O wherein Z' represents a functional group
involved in an aromatic heterocg&iic ring formng
reaction and other synbols are defined in claiml1,
or a salt thereof, with 10 a conpound represented by
the formula: 352 2\ 1b-X 3-Y X X wherein Z2

[ ePr aseph s forf tmfe%ﬂe%g %pttpréar&\ml;vsgtéﬁ@sr&le%er@t i c
heterocyclic ri'ng formng reaction and other synbols
are as defined in claiml1, or a salt thereof. 5 rodruq
24. Use of the-conpound according to claiml or a p
for manufacture of a squal ene synthase inhibitor.



25. Use of the conpound according to claiml1l or a
prodrug thereof for manufacture of a triglyceride

| oweri ng agent.
claim1 or a prodrug

26. Use of the conpound according to
10 thereof for manufacture of a

lipid |lowering agent. 27. Use of the conpound

according to claim1l or a prodrug
manuf act ure of an agent for

t hereof for
preventing or treating

hyper|ipenmia. 28. Use of the conpdddd according to

claiml or a prodrug 15 thereof for
hi gh density |i poprotein-

manuf acture of a
chol esterol |evel elevating

agent . CLAIMS

10

15

1. A compound represented by the formula ([1]:

O XIa
X @ X a-Y
N XTI
RI 0

wherein ring A and ring B each represent an optionally

substituted benzene ring, ring C represents an optionally

further substituted aromatic ring, R! represents a lower
alkyl group optionally substituted with an optionally
substituted hydroxyl group, X'? represents a bond or
optionally substituted lower alkylene, X' represents a
bond or optionally substituted lower alkylene, X2
represents a bond, -0- or -S-, x3 represents a bond or an
optionally substituted divalent hydrocarbon group, and Y
rébresents an optionally esterified or amidated carboxyl
group, or a salt thereof.

2. The compound according to claim 1, wherein X is a
bond and Y is an optionally esterified carboxyl group.

3. The compound according to claim 1, wherein ring A is
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benzene ring substituted with halogen atom(s).

4. The compound according to claim 1, wherein ring B is a

benzene ring substituted with lower alkoxy group(s).

5. The compound according to claim 1, wherein ring C is

an optionally further substituted monocyclic aromatic

heterocyclic ring.
6. The compound according to claim 1, wherein ring C is

an optionally further substituted benzene ring.

7. The compound according to claim 1, wherein ring C is

an optionally further substituted aromatic ring having no

hydrogen atom that may be deprotonated.
8. The compound according to claim 1, wherein X' is Ci-3
alkylene.

9. The compound according to claim 1, wheréin X% is a
bond.

10. The compound according to claim 1, wherein X3 is Cig

alkylene.

11. The compound according to claim 1, wherein the formula

[I] is the formula [Ial]:
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O “”\Xla
L
l;l le \Xs/
R] 0

wherein respective symbols are as defined in claim 1.

12. 3-(2-{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-yl]propyl}-1,3-thiazol-5-yl)propionic
acid, 3-(2-{2-[(3R,5S)-7-chloro-5-(2,3-dimethoxyphenyl)-1-
(2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]ethyl}-1,3-thiazol-4-yl)propionic acid,
or a salt thereof.
13. 3{2-{[(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, 3-oxazol-5~yl)propionic acid,
2+2-{[(3R,5S)~-7-chloro-5- (2, 3-dimethoxyphenyl) -1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1, 3-

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

14. 5-(3-{[(3R,5S8)-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)pentanoic
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~.22. The medicine according to claim 16 or 17,

350

acid, 5—(3—{[(3R,SS)¥7—chloro—5—(2,3—dimethoxyphenyl)—l—(3—
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5-yl}pentanoic
acid, 5-(3-{[(3R,5S)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl) -2-oxo0-1, 2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl]lmethyl}-1,2,4-oxadiazol-5-

yl)pentanoic acid, or a salt thereof.

15. A prodrug of the compound according to claim 1.

16. A medicine comprising the compound according to claim

1 or a prodrug thereof.

17. A medicine comprising a combination of the compound

according to claim 1 or a prodrug thereof and a cholesterol

lowering agent.

18. The medicine according to claim 16 or 17, which is a

squalene synthase inhibitor.

19. The medicine 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.

which is a

high density lipoprotein-cholesterol level elevating agent.

23. A process for preparing a compound represented by the

formula [I’]:
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O Xla
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I}l le \X3/
Rl 0

wherein ring C’ represents an optionally further

substituted aromatic heterocyclic ring and other symbols

are as defined in claim 1, or a salt thereof, which

5 comprises reacting a compound represented by the formula:

[
_Ri 0

wherein 2! represents a functional group involved in an
aromatic heterocyclic ring forming reaction and other

symbols are as defined in claim 1, or a salt thereof, with

10 a compound represented by the formula:
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2 2
Z\X1b/X\X3/Y
wherein 2% represents a functional group involved in an

aromatic heterocyclic ring forming reaction and other

symbols are as defined in claim 1, or a salt thereof.

24. Use of the. compound according to claim 1 or a prodrud
for manufacture of a squalene synthase inhibitor.

25. Use of the compound according to claim 1 or a prodrug

-thereof for manufacture of a triglyceride lowering agent.

the compound according.to claim 1 or a prodrug

thereof for manufacture of a lipid lowering agent.

27. Use of the compound according to claim 1 or a prodrug

thereof for manufacture of an agent for preventing or

treating hyperlipemia.

28. Use of the compound according to claim 1 or a prodrug
thereof for manufacture of a high density lipoprotein-

cholesterol level elevating agent.



