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1 BENZOXAZEPI NE COVPOUND Techni cal Field The present
invention relates to a novel benzoxazepine 5 conpound
havi ng squal ene synthase inhibitory activity,

chol esterol lowering activity and triglyceride

| owering activity, which is useful for preventing or
treating hyperlipema and the |ike. 10 Background Art
Abnormal increase of the concentration of blood serum
lipids is called hyperlipidema or hyperlipem a. Bl ood

serumlipids inclu Iﬁ&g! <ﬁh@5 erol ester,
free cholesterol)%eE ospﬁz?llpld( em@ﬁ%n

sphi ngonyel in and the 15 I|ike), trlglycerlde (neutra
l'ipid), free fatty acid, other sterols and the like,

nd s ec'f # the increase of chol esterol and
??%?g%%#i & g a clinical issue (COWON D SEASE

SERI No. 19 h . Har uo _Nakanur a ed.

publ i %dPB%S%%?ob‘é g]l%ﬁﬁagﬁsl\%ﬁkc%‘dél)o"e&obenzoxazepl“e

a dru ower cho erol | ev

BPOOR TRl " r HU4= CRBE PP AbPBF P AOTG LAY AEETE LY
its. absor on such as. Chol est ran1ne and | e .
eharedBR oDl LoMaPLRs ae TRt e e R Ty 2633 2 seRen g Y ing
drugs. that _inhibit ac¥ cgenz ne A %holestero
%%?%Y%%ﬁsf%?h%@ %g(y@? ul reventing cor treating

hyperlipemia and the like.

Background Art

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

Examples of a drug for lowering cholesterol level in
blocod include drugs that trap bile acid and inhibit its
abscorption such as Cholestyramine and Colestipol (for
example, disclosed in U.S.P. 4,027,009} and drugs that
inhibit acyl coenzyme A cholestercl acyltransferase (ACAT]

and suppress intestinal absorption of cholesterol, such as
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25 and suppress intestinal absorption of chol esterol,
such as 2 Melinamde. 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- hydr oxy- 3- net hyl gl utaryl coenzynme A ( HMG CoA)

reduct ase, are used as nedi canents. Furthernore, as

h&l ghygestde kowenkng;ggentsughi BRkE s@%@@e@%rbﬁéﬁb%Q%rol
such as clofibrate (British Patent

%fﬁgyﬁpﬁééfs GE&HH”gEaLSGES%Qt1%2§Q§%Eho%%@,Eﬁeu ¥0p.

e are used as nedi canents. On the other hand, as

50§§9u99§ ha iﬂgaﬁegt9ht95¥sc§5%@8tlﬂnUbBO%ynﬁh%%MS7@m and

choresterof y i nhibi'ting squalene synthase are

15’#&%9?&91%” chegsat Eggsb"%“ ‘3”?4 6599'3' agugél%r %‘hibit

cinal ewns vol

gL O e IR AR [ S

é 4 P- 385- OO Bi ogr gani ¢ Medi ci nal Chen1stry,
iﬁ%zus Vol S 162 bciﬁinﬁiz Cheni cal & Phar maceuti ca

Bul | 2002 al

Phar mBCEHEFERr -8l 16t i Erl‘gbéﬁ?réﬁe%%%mpq 5§9gars, Tibric

Jour na ci nal em str

. |
30487 Bgaat Sif PRGN PUDIT AT SuchT4E 5B, gatent Wo.

860303), fenocfibrate (German Patent No. 2250327) and the
like are used as medicaments.

On the other hand, as compounds having inhibitory
effect on bicsynthesis 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; Bioorganic 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, JF-A
3-2022¢, Jp-A 3-68591, JpP-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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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, WD 92/15579, 25 WD 93/09115, WD 95/021834, WD
97/ 10224, WO 2001/98282 and 3 USP 6537987. Di scl osure
of Invention It is very inportant to control the
concentration of 5 blood serumlipids properly for
preventing or treating various diseases associated
wWbhgagtgghoscl erosis including ischemc cardiac
dlseases and cerebral infarction. In addition, it is
t hought that hypertriglyceriden a induces pancreatic
di sorder. Wien HMG CoA reductase is inhibited 10 with

ﬁég@%%§@f%L?%Ffﬁ%é?tiﬁﬁgbhfSéynPELSFQ'ﬁbe?ﬁéPt“eSiS
t t .
corcrtong, “SEF S ARs EOLELPR BB eacion o
I t d
EERaT arroh hLRTEr R
comnmpo ung

%%ﬁ%??% 3 s Pafemred

effeg%gﬂgifogggg geptln a%@' E%%tlng

eri Fi ng agent
di ted d
Lac e Bhndyt %rESSFiﬁéoslﬁt cluding
t
R A R N R A e
ggéh éﬁ? l%e?gc% ggggknElea gggr%rlgﬁgcerlg%%hgs1nduces

pancreatic disorder. When HMG-CcA reductase is inhibited

BTy
t
a
§

with a HMG-CoA reductase inhibitor, not only biosynthesis
of cholesterol, but alsoc bicosynthesis 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 cof a triglyceride
lowering agent and a statin compound is contraindicated due
tc hepatic toxicity. ©On the other hand, squalene synthase
is an enzyme participating in an essential stage of the
cholesterol biosynthesis pathway. This enzyme catalyzes
reductive dimerizaticn of two moclecules of farnesyl
pyrophosphate to form squalene.

Under such circumstances, an object of the present
invention is to provide a compcound which is safer and has
more potent lipid lowering activity such as squalene
synthase inhibitory activity {(cholesterocl lowering

activity) and triglyceride lowering activity, and thus is
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20 pyrophosphate to form squal ene. Under such

ci rcunst ances, an object of the present invention is

to provide a conpound which is safer and has nore

potent |lipid |owering activity such as squal ene

synthase inhibitory activity (chol esterol |owering 25

activity) and triglyceride lowering activity, and thus

is 4 useful as a drug for preventing or treating

hyperlipem a. The present i nventors intensively

i.ed_and, a he fi Qe . .

s ool Pho R R aine By e Eag T hyper Lipemia.

char ' | L8 hayi,

part | CoFarEes §¥i?a§%$95?§ GRS RE O B Bog as

that, this_c ound_has.unexpe I cel |, ent :

B tacotrFoal 4od e pcras SR @o%eﬁ.ﬁg bsrpgpzepine
m cal strucé S

SarFoesy rheridhdreretolh o EHh g b upk Hhying =

C
gan and
d t L i Lted 1 t
PREE T OLEh: SHROCHEHBHE Fhat iPes ERE-pi8Bent o '%f
%g#gtgsm%g&EQB%%Saﬂgg %ggg g Eg%ggﬁeﬁé hég%wk%{qgcal
¢ PRG0S aprBoaht STRAobPPSRLN By = F HFEnEroEaben CiramLaue

aromatic rlng Rl represents a | ower
chemical stricture, has high dellvery in transference to a

target organ and has a wide safety margin, which resulted
in completion of the present invention.
That is, the present invention relates to:

(1) 2 compound represented by the formula [1]:

0 X1a
N G
R0

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

substituted hydroxyl group, X'* represents a bond or



al kyl group optionally substituted wwth an optionally
substituted hydroxyl group, Xl a represents a bond or 5
optionally substituted | ower al kylene, Xlb represents
a bond or optionally substituted | ower al kyl ene, X2
represents a bond, -0- or -S-,5 X3 represents a bond or
an optionally substituted dival ent hydrocarbon group,
and Y 5 represents an optionally esterified or

am dat ed carboxyl group, or a salt thereof; (2) the

6’1‘1‘5‘91330&%9%5?8&8& h ;é/?o‘é?é k&l);ne"‘h%me'fbﬁgé%ééts &

ond and IS an optlona este I ed carboxyl group;

ﬁgﬁdtﬁf? %’E’PQHQE'%Q"%BEQH]%E%& gl‘éw% OvL§ S&len i) Eei n

nzene ring substi ute al ogen

véé?éé%nté“% égﬁdCO”BOUEQ agcorQBnQ%%P?E%'S}:QbQVS?ﬁ&)or an

rein ri § a benzene flng S ed w

?ﬁ%fé%%i§9x¥§grmh§§§%ﬁ AR e, Fomauat.shearding (o »

a |ng n i'ona

th bstitu
%%¢%?§%9§$I§n??ﬂ Toeay i %E%%ﬁ §agscsw&ﬁﬁ56d gyl
above (1 rlnﬁa_ is an optionally further

%ﬁ%%@1t% el 5%L eﬂ%eF? (7) the conpound according

|5, e 200 AL st ShnaTh0O.E Lpcon QLT L s <
h géggegngtgnléhgg gg ona?? rgg%g%g%led carboxyl group;

(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
heterccyclic ring;

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

(7) the compound according to the above (1), wherein ring C
is an optionally further substituted aromatic ring having
no hydrogen atom that may be deprotonated;

{8) the compound according to the above (1), wherein X' is
Ci.3 alkylene;

{9) the compound according to the above (1), wherein X% is
a bond;

(10} the compound acceording toc the above (1), wherein X3 is
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(8) the conmpound according to the above (1), wherein
X ais Cl_3 alkylene; (9) the conpound according to
the above (1), wherein X2 is a bond; 25 (10) the
compound according to the above (1), wherein X3 is 6
Cl_4 al kylene; (11) the conpound according to the
above (1), wherein the formula [I] is the fornula
[lTa]: X, b, X"~ X3,Y 5 wherein respective synbols are
as defined in the above (1); (12)
§1g2a1§?ié§5;58)-7-chloro-5-(2,3-dinethoxyphenyl)-l-
(%-hydroxy-2,2-dinethylpropyl)-2-oxo-1,2,3,5-tetrahydr

11) th d di to th bove (1), wherein the
g,1lben%o%%gggﬁﬂ-Bégfféréggl}?1,3?tﬁ|azoljs)yl)proplon

: L d ) .
ng%@%é-E%éR}§S§?$-gﬁFgP%§5jE§}3-dinethoxyphenyl)-l 10
(2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
R3-yl]ethyl}-1,3-thiazol-4-yl)propionic

nzoxazepﬁ' n-3-yl]methyl}-1
1b—K 3~
X X

wherein respective symbols are as defined in the above (1):
(12 3-(2-{3-[(3R,58)-7-chlorc=-5-{(2,3-dimethoxyphenyl)-1-
{3-hydroxy-2,2-cdimethylpropyl)-2-oxo-1,2, 3, 3-tetrahydro-
4,1-benzoxazepin-3-yl]lpropyl}-1,3-thiazol-5-yl)propionic
acid, 3-{(2-{2-[(3R,58)-7-chlorc-5-{2,3-dimethexyphenyl)-1-
(2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]lethyl}i-1,3-thiazcl-4-yl)propicnic acid,
or a salt thereof;

(13) (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-oxazol-5-yl)propionic acid,
(2-{[(3R,58)-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)lacetic acid, cor a salt therect;
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oxazol -5-yl)acetic acid, or a salt thereof; 7 (14)
5-(3-{[ (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-
benzoxazepi n-3-yl ] nethyl }-1, 2, 4-oxadiazo|-5-y|)pentano
ic acid,

5-(3- {[(3R 5S)-7-chl oro-5-(2, 3 di met hoxyphenyl )-1-(3 5
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4

1

ii?g;iﬂ?g’é?g%l@i{ N 3ryEETRL YL h o }e2 549X adi Azl pREMANG -

Siard '%55553%'5?5%&?%325%%?%# ‘ d%i%‘é?‘gf%é’%%%'t)ét Fahydr
T R R 1‘5(2%2 05 ?m’a%m
ﬁga%iﬂfﬁé?gpﬁi??gﬁ‘%é?rﬂ' ”&# B8una Gecorth ﬁ’ghtoggfﬁ?ewl
BSTb ST ho A eBRE KAERSRYG? Che Compand o 1€ Bedsritg - 1-
RRGFEREBPOL - ORUI A Ben L C16] CPRE iagdicong’L) pentanoic
S0 cna 13701 HaBe SPARLBI EORCEE P8 Thé-hadIReHEFLoPYL) -
according to_the above 20 whic S

FPF@F?cérlae3F9&EPFH@XXQBﬁPYl@Zéfo§ﬁe1w§d|clnéetrahydro‘

accordlng to the above (16) (17),
l-benzoxazepin-3- yl]methyl} -1,2,4-oxadiazol~5-

vl)pentancic acid, or a salt thereof;

(15) a prodrug c¢f the compound acceording to the above (1):;
(16) a medicine comprising the compound according to the
above (1) or a prodrug therecf;

{17) a medicine comprising a combinaticn of the compound
according to the above (1) or a prodrug thereof and a
cholesterol lowering agent;

(18} the medicins according to the above (1€} or (17),
which is a squalene synthase inhibitor;

(19) the medicine according to the above {16) or (17),
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 abkove (le) or (17),
which is an agent for preventing or treating hyperlipemia;

(22) the medicine according to the above (16} or (17),
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which is a lipid |owering agent; (21) the nedicine
according to the above (16) or (17), which is an
agent for preventing or treating hyperlipema; 25
(22) the nedicine according to the above (16) or (17),
8 which is a high density |ipaprotein-chol estero

| evel elevating agent; (23) a process for preparing a
conmpound represented by the formula [I']: x1b~X~X3-Y
5 10 wherein ring C represents an optionally further

SHbshi § ut §dh§§maéhgl*a9t Qageﬁ%kelwwo@_@@&tx@w level

synbols are as defined I n the above or a salt

Lperept B+ .conprises reacting a conpound
represeﬁ?m%b%y fhe fornula: 0 la yX~Z2 R wherein Z

g?gaa QL%CQSEU@SE'?g@#aQEH pa'B%ﬁb%%ﬁd'%e%@e% nted by the

et erocycl Ing formng reactio d ot her
formula [I7]:

0 X1a
I}I xm \Xs/
R] 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 ccmpound represented by the formula:

0 1
Xiz1

N

|
R0

wherein 2! represents a functional group involved in an
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synbols are as defined in the above (1), or a salt
thereof, wth a conpound represented by the fornula:
X x3 Y 5 wherein Z2 represents a functional group
involved in an aromatic heterocyclic ring formng
reaction and other synbols arge as defined in the
above (1), or a salt thereof; (24) a nethod of

i nhibiting squal ene synthase in a mammal, which
conprises adm ni stering an effective anount of the 10

&P&@Q@fg ﬁ&EQEQbQQlEQ Eﬁﬁga?8¥ﬁ16§)r%%c%lgﬁoghﬂgother

t hereof to said a method of | owering

rhgbygeride, Eeﬁgk%bgdalﬂagﬂalaboW@'Qﬁ )CORRr isS@81t thereof,

adm ni'stering an effective anount of thé conpound

gech 9 B8 8u\%§6§§§9¥§e&11:§d0¥3y Hg%wgﬁtgereof to 15

sal owering I'ipid level in
conprises adm ni stering an effective

a nannal Walch
i%Q\o “\e ound according to the above (1) or

of to said manmmal; 20 (27) a nethod of
preventlng or treatlng hyperllpen1a ina mammal,

mﬁ e rlses adni ni st fectlvien@O W]y ;0 o

VhLSD, coppr) ses. 201 01 3t 204 10, A e LESLLVE-BUBYDY 18
épgéggictgeggkgcycﬂna ring forming reaction and other
symbols are as defined in the above (1), or a salt thereof;
{24) a method of inhibiting squalene synthase in a mammal,
whnich comprises administering an effective amount of the
compound according to the above (1) or a prodrug thereof to
sald mammal;

(25) a method of lowering triglyceride level in a mammal,
which comprises administering an effective amount of the
compound according te the aboeve (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 tc the above (1) c¢r a prodrug

therecf to said mammal;

{28) a method of elevating high density lipoprotein-
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(28) a nethod of elevating high density |ipoprotein 10
chol esterol level in a manmal, which conprises
adm ni stering an effective anmount of the conpound
according to the above (1) or a prodrug thereof to
said mamal ; (29) use of the cgmpound according to the
above (1) or a 5 prodrug for manufacture of a
squal ene synt hase inhibitor; (30) use of the conpound
according to the above (1) or a prodrug thereof for
oRovLackyne obydy!Lhobyeshd? | GheLhngomagents (1)
use o e conpound according to the abo or a

eLeo u e .af li I r -
agen§9g£%gﬁ§8 Lh EFE%EtQQE Eﬁgth o t8e c%h uﬁWEadE%rdlng

se o € conpound accordi ng t

@g0¥$ (&%oeé 31% Egdgu rg? the? o%a@%f%%E%f%a
agen foL preventi gg r A t ng yperl pem a;
t h
2 b6t g ROP oo PO AaAGrAEEaPE of &Th %%ﬁéﬁélﬂyor :

eIe atin

PR Bar gl i o V?%SHHébFHﬁe%WP% Ui PheklRor;
ARG FEnt bsBhe ctomy g AcPHERide Ohiﬁsgéﬁenzegﬁ o s

fluqrine hi b t
SEDSE O U ERAEFOher CLATRYRLG 5o Y Ayt 100 T3 edPRor evering

gégg@ (e.g. nmethyl, ethyl,

(31) use of the compound according to the above (1) or a
prodrug therecf for manufacture of a lipid lowering agent;
(32) use of the compound according to the above (1) or a
proedrug therecf 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

and the like.

lipoprotein-cholesterol level elevating agent;

Detailed Explanation of the Invention

The substituent of the
ring” represented by ring A

chlorine, bromine, iodine),

alkyl group having 1 to 4 carbon atoms (e.g. methyl,

propyl, butvyl,

lower alkoxy group having 1

ethoxy, propoxy, 1SCpropoxy,

“optionally substituted benzene
includes halecgen (e.g. fluorine,
an cptionally substituted lower

ethyl,

tert-butyl etc.}, an optionally substituted

tc 4 carbon atoms (e.g. methoxy,

butoxy, tert-butoxy etc.), a



10

15

20

propyl, butyl, tert-butyl etc.), an optionally
substituted |ower al koxy group having 1 to 4 carbon
atons (e.g. nethoxy, 25 ethoxy, propoxy, isopropoxy,
but oxy, tert-butoxy etc.), a 11 hydroxyl group, a
nitro group and cyano. The ring A may have 1 to 3,
preferably 1 to 2 of these substituents. The adjacent
substituents of these substituents may be taken
together to forma ring. The substituent of the

' I ubst |t d r k ou Vi {
gp&wgg% Yrougibathiyte Eegﬁalalﬂ)t; }éga%_. P RAVIANG L o Gay

car opti bstituted | ower

ﬁéﬁ&xi’ groyp E?gk@gaﬂalﬁzoldftocér Ben+ALams Jpcludesnes.  The

ogen (e. uorrne, chlorine, rom ne, 1 odine),
51 t ' I
B0atehD, JuPUCSLLEUED, 3R R, BnsBRLLANs oy pey pagen

enzene ring.substituted w.th hal ogen_at , - .
PRERS; CrBPSRHS behGeno hing EObetT Elod ity gPtionally
ref.erably a benzene

hl ori t Th ' A
FHRaEs Efr Btatbuatos HE orsbhuPa T 5 Thbeain g oo atoms ox
t hal . at .g. fl i ne, hl ori ne,
L e ReroRalrosSRhi Bheah Spfar wIREMY, srafmiyig 1 <o 4
chlor!ne atom Tge subﬁt'tuent of thz "optipnall ,
STESPT O B85 bERFOHESST PAGCPEpr BsEnt ed B Lritng BLoTine,

i ncl udes the, same nu r of .the 2Q sane grou as
PhoBengxenpPiFPéd asg\(/’i 58 PhaubghifiedER maY b =t

opticnal 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. flucorine,
chlorine, bromine, iodine) and inter alia, W is preferably
a chlorine atom.

The substituent of the “optiocnally substituted benzene
ring” represented by ring B includes the same number of the
same groups as those exemplified above as the substituent
cf 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 tc 4 carbon
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of the "optionally substituted benzene ring"
represented by ring A The ring Bis preferably a
benzene ring substituted with a | ower al koxy group
having 1 to 4 carbon 12 atons, and inter alia,
preferably a benzene ring reprgsented by the fornula:
OR 2a OR 2b wherein Rea and R2b represent

i ndependently a hydrogen atom 5 or a |ower alkyl
group having 1 to 4 carbon atons (e.g. nethyl, ethyl,
PEoRY] » aBY! YheekCal: ANOpPRELIGUN Y LY pepiehes ably, Roa

R2h are both nethyl “groups. The aromatic ring of
reg@ﬁ{gg %gytggrk ﬁulﬁubstltuted aromatic ring"
resente ring includes 10 an aromatic

hydrocarbon ring and an aromati c heterocyclic ring.
The aronatla,ﬁgdrocarbon ring includes, for exanple,

g, a naphthalene ring and the |ike, and
gd is a benzene ring. The aromatic heterocyclic

|y 15, further substituted aromatic

het eyocycl @er ng" represented by ring C) includes,
exanpl e, an aromatic heterocyclic ring containing
at | east one (preferably 1 to 4, nore preferably 1 to
2) of 1 to 3 kinds (preferably 1 or 2

wherein R®® and R?® represent independently a hydrogen atom
or a lower alkyl group having 1 tc 4 carbon atoms (e.d.
methyl, ethyl, propyl, butyl etc.) and particularly
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 arcmatic heterccyclic
ring. The arcmatic hydrocarboen ring includes, for example,
a benzene ring, a naphthalene ring and the like, and
preferred is a benzene ring. The aromatic heterccyclic
ring (the aromatic heterocyclic ring of the “opticnally
further substituted arcmatic 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 nitrcgen atom and the like, as atoms

constituting the ring system {ring atoms).
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ki nds) of heteroatons selected froman oxygen atom a
20 sul fur atom a nitrogen atomand the |ike, as atons
constituting the ring system(ring atons). 13 The
aromatic heterocyclic ring includes 5- to 6- nenbered
monocyclic aromatic heterocyclig rings such as furan
t hi ophene, pyrrole, oxazole, isoxazole, thiazole,

i sot hi azol e, i m dazol e, pyrazole, 1,2, 3-oxadiazol e,
1,2,4 5 oxadi azol e, 1,3, 4-oxadi azole, furazan,

» 2, 3p % QP&Q%QFS’hi%sggégEﬁh@dk§ﬁglgncludes 5- to 6-

1
1,3,4 i adl azo riazol e 1,2,4-triazol e,

18152208 H¥£¥9i§8 gx&hgéglEstegxayguﬁgn%inggrsgch os

pyrazi ne, ¥rvazine an

ggégg @ﬁf&gﬁgﬁebegg%gggg gggggga S&gg a§09%02%%95@%16,

i Sobénzof uran ené,
i soi.ndol e daz

is%t%%azol%ka azo ehzgy%%%b da%obe QQQQQéQ%gl 20 1,2,4-

nzi's razole, behzo yrane
BT B0 Sredlac iR LETERL (30,818 0,
ot
porigine ﬂig%ﬁ%ﬁ?api‘%i”%ﬁéﬁéh@ﬁrpa.rﬁ@amer
phenantiv oL ne, . bndohl el e, pury gl oLt 2-blakeid 08
é?lgg%fé1hgtgig¥§éfigerlngs such as benzcofuran,
isobenzofuran, benzo[b]thicophene, indcle, isoindcle, 1H-
indazole, benzimidazole, benzoxazole, 1,2-benziscxazole,
benzothiazole, benzopyrane, 1,2-benzisothiazole, 1H-
benzotriazole, guincline, isogquincoline, cinnoline,
quinazoline, guinoxaline, phthalazine, naphthyridine,
purine, pteridine, carbazole, a-carboline, [-carboline, y-
carbeoline, acridine, phenoxazine, phenothiazine, phenazine,
phenoxathiine, thianthrene, phenanthridine, phenanthroline,
indolizine, pyrrolo(l,2-blpyridazine, pyrazolocl[l, 5-
alpyridine, imidazol[l,Z2~alpyridine, imidazo[l,5-alpyridine,
imidazo[l,2-blpyridazine, imidazo[l,Z-alpyrimidine, 1,2,4-
triazolo[4,3-alpyridine, 1,2,4-triazclol4,3-blpyridazine
and the like (preferably a heterocyclic ring in which the
aforementioned 5- to é-membered monocyclic aromatic
heterocyclic ring is fused with a benzene ring, or a

heterocyclic ring in which the same or different two of the
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20 i m dazo[ 1, 2-b] pyri dazi ne, imdazo[ 1, 2-a] pyri m di ne,
1,2,4- triazol o[ 4, 3-a]pyridine,
1,2,4-triazol o[ 4,3-b]pyridazine and the like
(preferably a heterocyclic ring in which the
aforenentioned 5- to 6-nenbereﬁ4nonocyclic aromatic
heterocyclic ring is fused with a benzene ring, or a
25 heterocyclic ring in which the sane or different
two of the 14 aforenentioned 5- to 6-nenbered

Q?BQ&%%E%Eoﬁ%ﬁS@%iEﬁe%§h858%¥%hiﬁo%%%%%l%%?a&% Gic

nore prefera terocyclic ring whi ch the
. o ) i ti

G2 R R L e R e o A U
hbeLike. The ting: ¢ | §;Rretaeanly aapngeved - o 6-
AT ONRC T & eterogyc iC frng, a benzene ring or the

ik d int L f [ - nenb d
oG RRub b Ehr ok SroEELe BRL LB Rt a R s fuse

y gzole i mdazole, thi,azole .%0 oxazol e, isoxazol e,
HYER%2 Renrant) 619) 398905381 436Fe or the Iike.

Al tho 8h the rin aromatic ri.ng having a
hydroﬁ 5

g C may be in :

R ALBH thaf REGTBEEBefr 6t BRACEY “or Caft ™ i c
rin having no hydrogen atomthat nay be_. .
H%EigBi?Sﬁﬁtlé ,réﬁg153a88ﬁﬁ{3P8 Fith§ ﬁ&vi%ﬁ& Ad My dAdgertnter
atomthat _my be deprotonated is preferred. The .
%}bﬁatpéef?ﬁéeﬁaéﬁn@ ﬁamembered monocyclic aromatic

heterocyclic ring such as pyrazcole, imidazcle, thiazole,
oxazole, isoxazole, 1,2,4-oxadiazole, 1,3,4-oxadiazole or
the like.

Although the ring C may be an aromatic ring having a
hydrocgen atom that may be deprotonated or an aromatic ring
having no hydrcgen 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-oxadiazele, 1,3,4-oxadiazcle
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
nitrcgen atom is substituted or which is bound to X'e

or/and X'® via the ring-constituting nitrogen atom).
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hydrogen atom that may be deprotonated includes, in
addition to an aromatic ring originally having no
hydrogen atomthat nay be deprotonated (e.g. benzene
ring, thiazole, 20 oxazole, isoxazole,

1,2, 4-oxadi azole, 1,3,4-oxadiazple etc.), an aromatic
ring in which a hydrogen atomthat may be
deprotonated is substituted (e.g. pyrrole, pyrazole,

i m dazol e etc. whose hydrogen atom on the

ring- fHQS%hEQEE?QGQE'tgggor/ghgnék%m%QQ%t&E%be%fo&he

whi ch oun b via

agggh8§ﬁﬁﬁgtfﬁkﬁﬁe9'EEBQ%EtﬁEgﬁ) rhaathe syl ;“' ?@ésented

romatic ring o optlonally urth

ﬁgg?lh UEGQ%QQQ%§§|CLE deEeQEﬁsgnEQQbog%lrb@%uB may

nél u a~carboxyl opti

%Eéhg gneg ?lona tlogﬁggénaﬁggggg%tedhgﬁﬁgéi }E&th_e
Bt srogp, (e, g, L lif i op ahec
pregehort e, oLote ontLonalvooney
FEsDaRTEY e BEREL:  PEBREL %Fc nedsent S palpRAal, i
0150}(5:5@13%533%@? ﬁ%ngl( PF?ljﬁylSQg’gi%gﬁ%% Hoiigt ygﬁ}r%ally
ALY)o8nSHEGORM 08, 91048 GPtLanALLY SYRSY Ul ol
isopreopyl, n-butyl, isobutyl, n-pentyl, isopentyl,
neopentyl, hexyl etc.) or C;_y alkanoyloxy-Ci;-s alkyl such as
acetoxymethyl or pivaloyloxymethyl, (iii} a sulfonic acid
group, (iv) a sulfonamide group optionally substituted with
an optionally halogenated Ci-¢ alkyl group or an optionally
halogenated Cg-1p aryl-C:-y alkyl group {(e.g. methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, benzyl etc.), (v) a
hydroxyl group and a sulfhydryl group, which may be
cptionally substituted with an cptionally halogenated Ci_s
alkyl group (e.g. methyl, ethyl, propyl etc.), (vi) a
carbamoyl group, {(vii) & phenyl group opticnally
substituted with 1 to 5 substituents [e.g. hydroxyl group,
chlorine, flucrine, aminosulfonyl group, amino group
cptionally substituted with C;-3 alkyl group (e.g. methyl,

ethyl, propyl etc.)] and optionally bound toc the aromatic

ring via ¢ or 8, (viii) an aminoc group opticnally mono- or



an optionally hal ogenated Cl1_6 al kyl group or an
optionally 15 hal ogenated C6_10 aryl-Cl_4 al kyl group
(e.g. nmethyl, ethyl, propyl, isopropyl, butyl,
tert-butyl, benzyl etc.), (v) a hydroxyl group and a
sul fhydryl group, which may be g optionally substituted
with an optionally hal ogenated Cl 3 alkyl group (e.g.
nmet hyl , ethyl, propyl etc.), (vi) a 20 carbanoyl

group, (vii) a phenyl group optionally substltuted

Qu&sEQt?FéHb§E£L“SHt§ k?o alﬁ%dﬁgﬁ$ LRURy )5 alkyl

| orTne uorine, amn ony grou am no group
I t I

ﬁ&%&?”% %fﬁ HPehid ) EEnt f?i**sﬁ’& s5ti ﬁalqli;% b dyctde

e ar SPELbogRR LhOT,Y! 3:8e05eBrelh e o,
g%pnrﬁ'%%f?' gpEpat el Ch Sualinh  GauRI(Sid B! Mo (o.g.

I bst ted. w
5 % ore éy o %F'sd“c&e’séﬁsylesﬁeﬁﬁpump%ﬁ&%la%&& f¥ngaining
nmenb d t I

%fan%m?%gataﬂ B8y on b o 2 R bl PRt rogen
addition to nitrogen. atoms as rin nstituting. .
AtIHE, @8 uthndscgn §&FPEl8ﬁ1ﬁgom§ro%BC efPvEd S 6310 amino
renovi ng one hydrogen atom frog&cycllc am ne such as

%I%%Puﬂ?ﬁé"eﬁyr(%l FARAELNADPPROFVAECOEH atom) from cyclic

t hi onor phol i ne,  pi perazi ne, 4-nethyl pi perazine, 4-
amine such as piperidine, pyrrolidine, morpholine,

10 thiomorpheoline, piperazine, 4-methylpiperazine, 4-
benzylpiperazine, 4-phenylpiperazine, 1,2,3,4-
tetrahydreoisoquincline or phthalimide), (x) a 3- to 6-
membered aromatic heterocyclic group containing 1 to 4
heteroatoms selected from N, C and § and optionally bound

15 to the aromatic ring via O or S (e.g. pyridyl, imidazolyl,
indolyl, tetrazolyl etc.), (xi) a halogen atom (e.g.
chlorine, fluorine, bromine, iodine etc.), (xii} a Ciy
alkyl group (e.g. methyl, ethyl, propyl, iscpropyl, butyl,
tert-butyl etc.), a Ci4 alkoxy group f{e.g. methoxy, ethoxy,

20 propoxy, lsopropoxy, butoxy, tert-butoxy etc.) or a Ciy
alkylthio group {(e.g. methylthic, ethylithio, propylthio,
isopropylthio, butylthic, tert-butylthioc etc.), each of
which may be optiocnally substituted with a substituent
selected from & halogen atom, a Ci;-4 alkoxy group, a Ci-y4

25 alkylthic group, carboxyl and phenyl, (xiii) a Cs-5
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benzyl pi perazi ne, 4-phenyl pi perazine, 1, 2,3, 4-

t etrahydr oi soqui noline or phthalimde), (x) a 5- to 6-
menbered aromati c heterocyclic group containing 1 to 4
het eroatons selected fromN, 0 and S and optionally
bound 15 to the aromatic ringva 0 or S (e.g.

pyridyl, imdazolyl, indolyl, tetrazolyl etc.), (xi)
a hal ogen atom (e.g. chlorine, fluorine, brom ne,
iodine etc.), (xii) a Cl1_4 alkyl group (e.g. nethyl,

S te L. 8t c
%gQY£%lE 25¥5?83 Q% pyExg?B%%htyéth%§§Q%%% g?opgéyﬂ%heptyl

a?%/f ?ﬁ%é{grg%?xépBESFﬁélﬁgt Héio‘ébgta)ﬁgﬁr cq C%ﬁ(anoyloxy

00 R PRAD S Mt S o oee

Hit0=grpashii4en: ggggﬁﬁ'yggl BNELTER 2 9B o oy
a;?: OEEF?{)? ‘éi}tﬁéﬁtsi??—%e%gskgﬁgé X'gp? %?Er%e L
A T R
PRV fﬁ?P%Q%S%aﬁt%ﬁ?3§353%¥éﬁﬁi8§§F¥30P&¥th o of such
substltuted aromafic. r substitu ed Wi

n
SURRt L UL e ARIPhEr s bk caTBY B8 REThrk EE% Wik ene,

substitutable positions, Two of such
Cs.¢ alkyleneoxy, Ci;.g alkylenedioxy or the like. For

example, when two adjacent substituents on & phenyl group
are linked each other to form C; alkylene, a
tetrahydronaphthyl group is formed.

The lower alkyl group of the “lower alkyl group
opticnally substituted with an optionally substituted
hydroxyl group” represented by R! includes, for example, Ci-
¢ alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
iscobutyl, n-pentyl, isopentyl, neopentyl, hexyl and the
like. Amcng them, & Ci¢ alkyl group is preferred and a Cu;s
alkyl group is more preferred. Inter alia, a branched Csi_s
alkyl grcup such as iscbutyl, neopentyl cr the like is
preferred.

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

may have, includes a hydroxyl group opticnally substituted
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substituents may be taken together to form C3_6

al kyl ene, C3_6 al kyl eneoxy, C3_6 al kyl enedi oxy or the
i ke. For 10 exanple, when two adjacent substituents
on a phenyl group are |inked each other to formC4

al kyl ene, a tetrahydronaphthylg group is formed. The

| ower al kyl group of the "lower alkyl group

optionally substituted with an optionally substituted
15 hydroxyl group” represented by Rl includes, for

gxaok-e., %ﬁkﬁjéﬁﬂqérﬁy ch §§kﬂ?thybucﬁt@Mbﬁtﬁt%%%QYHmcludes,

|sopropy utyl |sobutyl n-pentyl, 1sopentyl,

SFPEEPLALLD I AP Deacl L (OTB0cHpeTece 1,0,
AT oLl Sk sty

%rﬁ% Q%EQE Eb%kg}*ﬁﬁf am\ﬁgaggoépgnhﬁ\éﬁé( alf¥lhe 1ike.

ét‘%i#%‘%ﬁ?%&%{‘ 88y R B ey R R ey o o
REREypedr g PBLpROR kgt bita'stse‘f ZG83¢ 1 nel udes. -

br opi SRFPBLYS oy &ﬁ%&@c@%k‘ﬁa&a@%ﬁ%' T RBR ey

i met byl am noacet Y oxy., 2, am noeropranyl o a4 e
hydroxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-
dimethylpropyl, 3-acetoxy-2-hydroxymethyl-Z-methyl-propyl,
3-acetoxy-2-acetoxymethyl-2-methylpropyl, [1-
{(hydroxymethyl)cyclobutyl]methyl and the like. Among them,
preferred are 2,2-dimethyl-3-hydroxypropyl, 3-hydroxy-2-
hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-dimethylprepyl,
3-acetoxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-Z2-
acetoxymethyl-2-methylpropyl and the like.

The lower alkylene of the “optionally substituted
lower alkylene” represented by X' includes, for example,
Ci-¢ alkylene such as methylene, dimethylene, trimethylene,
tetramethylene, pentamethylene, hexamethylene and the like.
Among them, preferred is straight chain Ci_4 alkylene such

as methylene, dimethylene, trimethylene, tetramethylene or

the like, and more preferred is straight chain C;.; alkylene.

The substituent, which the lower alkylene of the

“optionally substituted lower alkylene” represented by )G



5 The |l ower al kyl group may be substituted with 1-3
such substituents at substitutable positions.
Exanpl es of Rl include 1-propyl, 1-isopropyl, 1-
i sobutyl, 1-neopentyl, 2,2-dinethyl-3-hydroxypropyl,
3- hydroxy- 2- hydr oxynet hyl - 2- hyl propyl ,
3-acetoxy-2,2 10 di net hyl propyl,
3- acet oxy- 2- hydr oxynet hyl - 2- met hyl - pr opyl ,
3- acet oxy- 2- acet oxynet hyl - 2- net hyl propyl , [1-
d I t J | K -
%%i ﬁg%pfe#ﬂ%?é grghg égggﬁégﬁbP% %h ﬁgffb%gb Wied

%bg¥grg§yt§ Zgégggﬁﬁﬂgk@yl % tQ%Ip %Q%@tlc ring of the

acet oxy propy

%é%gégﬁ%rﬁy?¥d£ﬁ%¥hyPg%Spéutgﬁg%{he P SO

r £t L bsti_t ut e .
B r%ﬁiﬂ°r%grﬁggﬁfeaonaX£¥g§%H%|é&”s Beor Whhpitge “Loves

al kyl ene such t hyl ene thyle
§3r¥£%ﬂ§|eﬂay b P B R ATEr AL ona AR nfEgfEzapTy 1 o
hexanet hy| ene and t en1 preferred i's
L ShoeLhAr A D aCapkprens EaDIY RothsiRpeenc
dlnethylene trlnethylen tetraneth ne or ,th
Ii ke, Xand Sneré LSrefent @d%@%tqral ]c‘ﬁ'&r let Eios
al kyl ene. The substituent, which the | ower aIkerne of
ﬁhey%gn@opPPGnEPF§l§H%§FQyuPé§fﬁ6@@@YaW@F
represented by Xla 19 may have, includes _the s
groupg gslgﬂggeaé%gﬁﬁppfpgdthe “opticnally substltuted

lower alkylene” represented by X' includes the same groups

W

as those exemplified as the lower alkylene of the
“opticnally substituted lower alkylene” represented by xte
The substituent, which the lower alkylene of the
“optionally substituted lower alkylene” represented by xP
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-3
alkylene, and particularly preferably a bond.

X* is preferably a bond.

The “divalent hydrocarbon group” of the “optionally
substituted divalent hydroccarbon group” represented by x>
includes a group formed by removing one hydrogen atom from

a hydrocarbon group. The hydrocarbon group includes a Ci-7
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above as the substituent, which the aromatic ring of
the "optionally further substituted aromatic ring"
represented by ring C may have, an oxo group and the
like. The "lower 5 al kylene" may be substituted with 1
to 6, preferably 1 to 3 such gubstituents at
substitutable positions. Xla is preferably a bond or
straight chain C1_3 alkylene, and particularly
preferably nethyl ene. The | ower al kyl ene of the

%§P§}§H?L%¥u§ggﬁ%héﬁt%ﬂa%ﬂ 593?& %%%heﬂ%ﬁ PR iég%thyl,

h | k Ie o of gLOU " [ Ffe Xo
fioa%iﬁg#Eﬁéa'@‘xohéP;gS&p‘éﬁ% SRR éiluléﬁrt%ﬁ%n'ue‘etﬁl&?ﬂthyl'
%-ufa%er%E?Féjﬁ%&gfﬁ?ﬂ@?zné-rnfegﬁyf&gﬁﬁ&éﬁ”Ety-n%%t@yf@u%afylf 1-
?ﬁléilapﬂéﬁé fr?ﬁ.—é@%{i??ﬁgﬁ%ﬁ%@ﬁﬁf‘%&g&?‘?@?gﬂ%@&@“ Bidr 2"
%ﬁ@iyiﬁ%ﬁy;égﬁéigﬁ%i%'&%y%h Z%ﬁ%ﬁ&&zy1x?§%{ogle:tlyl, hexyl,

' ' 13 2 ,
HC pag t1 Bubar §VBLEROKAD §781Bond Y XSPFEPg el GHABIP kv
bond. The "dival ent hydrocarbon group” of the ,
THHLPBRAMY Y SUBSPPEHVéd GVFAPSREYRTEESTar BGF -droGpstraight

represented by X3 _includes a group forned hy renovin
%ﬁebﬁ9aggggncgpéﬁ]ﬁpﬁw@lkenyl group (e.g. vinyl, allyl,

isopropenyl, 2-methylallyl, l-propenyl, 2-methyl-1-propenyl,
2-methyl-2-propenyl, l-butenyl, 2-butenyl, 3-butenvl, Z-
ethyl-1-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-
pentenyl, l-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl etc.), a Cg-10 aryl group (e.g. phenyl, naphthyl), a
Cq.14 arvlalkyl 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 ¥® 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 Cj;.g alkylidene {(e.g. methylidene, ethylidene,
propylidene, isopropylidene, butenylidene etc.), vinylidene,

cyclohexylidene, benzylidene and the like. The “divalent
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25 a hydrocarbon group. The hydrocarbon group includes
a Cl -y 20 straight or branched chain al kyl group
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, 1,1-dinethylethyl, n-pentyl, 3-nethylbutyl,
2-met hyl butyl, 1-nethylbutyl, 5 ethylpropyl, n-hexyl,
4- met hyl pentyl, 3-nethyl pentyl, 2 5 nethyl pentyl,
2-ethyl butyl, 1-ethylbutyl, neopentyl, hexyl,

heptyl), a C3_7 cycloal kyl group (cycl opropyl,

g%!g_kgg’{egg%gn %EFOF’EQWEE cyslenexrl dcg,xghohe% et hyl

branc chain kenyl

§£858r£81 V‘:Bylta ﬁl:}qyéubski%%ﬁ?g”%lc S2pmshylakhy
- pr openy hy propenyl,

- - 2- ', 1-but I, 2-but I, 3-but I,
BomEiiphaz-propenyl, 1-butenyl 2 butenyl, 3-buteny

e R
4- hex

%?%S§e9§lﬁ%% S04 31 CGPaTpCL e RO HEHTE . REBRERFY Chty X
TRy e e P a9g$ﬁ:%§ﬁggespﬁgﬁtc%ﬁﬁicﬁlkylene

e "divalent h drocarbon rou of the tlonal
ya b@’P%FBt EaedWéP@ﬁt Oﬁy&F‘SEngG oGy 8858913%%&&1

X3 may have, includes the_s roup.20_.as t
%{E%FPFl %Haéeo%réslﬁhi §8bdt ﬂm&% iteh 1t fé Uﬁov&& g-

alkglene of the "optlonall¥ substituted | ower
methylene, ethylene, trimethylene, tetramethylene,

pentamethylene, hexamethylene, heptamethylene, propyvlene,
ethylmethylene, ethylethylene, propylethylene,
butylethylene, methyltetramethylene, methyltrimethylene
etc.), (2} a double bond- containing carbon chain in which
the number of carbon atoms constituting the straight chain
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,
hexenylene, heptenylene, pentadienylene, hexadienylene,
heptadienylene etc.), (3) phenylene {e.g. 1,Z-phenylene,
1,3-phenylene, 1,4-phenylene etc.) and (4) a divalent group
in which phenylene and alkylene and/cr alkenylene are
combined (e.g. =-CHz-CgHs—, —-CHCHz-CgHs—, -CHy;-CgHs—CHz— etc.).

¥ is preferably Ci_4 alkylene such as methylene,



10

15

20

25

al kyl ene" represented by Xla may have, optionally

hal ogenated C1_6 al kylidene (e.g. nethylidene,

et hyl i dene, propylidene, isopropylidene, butenylidene
etc.), vinylidene, 25 cycl ohexylidene, benzylidene and
the |ike. The "divalent 21 hydrpocarbon group"” may be
substituted with 1 to 6, preferably 1 to 3 such
substituents at substitutable positions. The

"di val ent hydrocarbon group” of the "optionally 5

ég@§iéﬁ@tegr9h¥€h9ﬂén8¥dE%%%ER@QhQ&%%%" Jrephesanted by

preferably i ntludes strai ght or branched chai n

@ih L ene ggopghgmehae gﬂghggegé carbep atqus

con tltufl strai ain part is 1to 7

(pref@&gbh gglggaﬂi tﬁyﬁglggggyb%n%mlﬁgQ%BFQ%mboxyl group”

trimethylen tetra pent anmet hyl ene

SHEPRAIN A, PR A MR oo
BT P, IO, Besgronen

L LB R D Hﬁhcﬁt A g o
Bty i e A
SRy Bar G FERBY Lp %85%%8%§ﬁ§?<§%§?%bn@‘itf“y' purenviens

EEEB LE?E%Q&SQ%LSH%l etc.), Cq-14 aryloxycarbonyl {(e.g.
phenoxycarbonyl, l-naphthexycarbonyl}, Cg-iz
aralkyloxycarbonyl (e.g. benzyloxycarbonyl etc.), carbamoyl,
N-Ci_¢ alkylcarbamoyl, N,N-diC;_¢ alkylcarbamoyl, N-Cs. 1o
aralkylcarbamoyl, N,N-diCs_1z aralkylcarbamoyl, 1-
pyrrolidinylcarbonyl, piperidinccarbonyl,
morpholinccarbonyl and the like. Among them, Y is
preferably carboxyl, methoxycarbonyl, ethoxycarbonyl or the
like, and particularly preferably carboxyl.

The compound represented by the formula [1] includes,
particularly preferably, 3-(2-{3-[(3R,55%)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lpropyl}-1,3-
thiazol-5-yl)propionic acid, 3-(2-{2-[(3R,58}-7-chlcro-5-
(2,3-dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxo-1,2,3,5-
tetrahydro-4, l-benzoxazepin-3-yllethyl}-1,3-thiazol-4-

vl)propionic acid, {2-{[(3R,5S)-7-chlorc-5-(2,3-
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et hyl but adi enyl ene, propyl but adi enyl ene, pentenyl ene,

20 hexenyl ene, heptenyl ene, pentadi enyl ene,
hexadi enyl ene, heptadi enylene etc.), (3) phenylene

(e.g. 1, 2-phenylene, 1, 3-phenylene, 1,4-phenylene

etc.) and (4) a divalent groupzin which phenyl ene and

al kyl ene and/ or al kenyl ene are conbined (e.g.

- CH2- C6H4-1 - CH2CH2- C6H4-, - CH2- C6H4- CH2- etc.) 25 X3

is preferably Cl_4 al kyl ene such as nethyl ene, 22
§£H¥£ﬁaﬁypﬁéhgﬁsth%@ehya%b&?ﬂgthyBQﬁ%t9§1E&%p$ukee-oxo-

V|nylene propenyl ene, phenylene or the

Oﬁtgoaakég g@&ﬁ&btue@ Benagkgaggan%L994m@t%@qqn1 3-

represente I ncl Udes car boxyl,

ﬁ%%%é¥0§r?gg%%PﬁlBEXE”chdt° § %?f%%n5%tQW5c%§d&o 5-(2,3-

oxyca oxycar bonyl’,” 'propoxycarbonyl,

%%ﬁ%”&@B%éﬁ@ﬁ?ggyHLmBBh‘BﬁXC%r bonyk:, 5 3,5-tetrahydro-4,1-

nyl , “Sec utoxycarbénl

BEELLe %éigsgr%&w%%&%mw X sty 2o >
5o homosgspans i T
SRy T UG BRBY R eROTS" ?23@%&5@3@(%31% R 8@@%5?”‘
SRRk o R LR s 0o >
llkgR @“Png cﬁforo 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)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-
4,1l-benzoxazepin-3-yl]methyl}-1,2,4-oxodiazol-5-
ylipentanoic acid and the like.

The compound represented by the formula [I] may be in
a free form or a pharmacclogically acceptable salt form,
and both forms are included in the scope of the present
invention. When the compound represented by the formula
[T] 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

amines such as trimethylamine, triethylamine, pyridine,
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preferably carboxyl, methoxycarbonyl, ethoxycarbonyl

or the 1like, and particularly preferably carboxyl.
The conpound represented by the formula [1] includes,
particularly preferably,

3-(2-{3-[(3R 59)-7-chloro-5-(2,3- 20

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox
0

1,2,3,5-tetrahydro-4, | -benzoxazepi n-3-y1] propyl }-1, 3-

éb%g%?éé?'%k%gégﬁéﬁghg aa’%thanolamine, triethanclamine,

["6ro

é% g H%}HFEQ%?%EH?EXHEt%y(l%m%ng' MRt Ry R PR =290 Iy, B -
JHBREBIENTE Qurglarshit vin st RlerG.c2ests ggonc setas
%Ug}gt hoxyphenyl)- 17 (35 Aydroxy:2,2.di meihyhpr gryly,- 2- ox

1,2, 3w§'%%e%g1%r‘§%{ngﬁpgdaa% z9xazeping3- yh et hyl h-b 3

oxazo

éﬁﬁé{ﬂﬁg%gﬁeﬁmniw&oga& =p 52515, 2728, $%0 gl 6%

g%ngb§?ZO§aZEgk g]ggﬁgou%d may %E%FaSQ%l)acetl

3- 3R, 5S)-7-chloro-5-(2,3 dlnethox phen )-1.-
ém%%%wﬁr aﬁgfﬁf 5X0R60273 53 26168 r(andr GVAT O&éﬁ%dfafecld
pin- 3-yl]methyl}-1,2, 4-oxadi azol - 5- yl)pentan0|c aci d,
BnglC acid, sulfuric acid, phosphoric acid, carbonic acid,

{[ (3R 5S)-7-chloro-5-(2, 3-di net hoxyphenyl ) -1 - (3-hydrox
91@@:@0919, ﬂﬁyI§P65§P)a§l€xoﬁfeEl§ Bt fr§ﬁﬂﬂ%9q491301d
benzoxazepi n-3-yl Jmethyl }-1, 2, 4- oxadi azol - 5-yl ) pent ano
Feifjepgoacetic acid, fumaric acid, oxa.ic &cid, tartaric

5-(3-{[ (3R, 59) - 1-(3-acet oxy-2, 2-di met hyl propyl)-7-
acid, meleic acid, citric ac1d succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-

toluenesulfonic acid, etc.} or acidic amino acids 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 5S5-position, and may be a mixture of sterecisomers. The
isomers may be separated by a known means. Preferred is
the trans form in which the substituents at the 3-position
and S-position are directed to the opposite direction each
other relative to the plane cof the 7-membered ring, and
specifically preferred is a compound having the absolute

configuration represented by the formula [Ia]. In addition,
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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] nmay be in a free form
or a pharnacol ogically acceptaple salt form and both
fornms are included in the scope of the present

i nvention. When the conpound represented by the
formula 20 [I] has an acidic group such as a carboxyl

Eﬁgueomﬁgﬁgd EQ e%%ﬂ?%ﬁnﬂyﬁﬁxef% P 1 alﬁi“‘&ha salt

I NOor gan ases al'ka metal suc as sodi um

QﬂéeégkuﬂggtBE’ ?ES% ?% ion %hoqegﬁlop%q%glﬁ %%ﬁﬁégnform,

nagnes um FANSItion met al | [

{ b
<08hths Pt %S?Ey arc l%etrlsz:?nh(:ea?nbﬁes e, ¥)PSne
| th

PhEghies B B s BrbEpnghrocy 05%%1&&%&% B
di hexyl -~ di benzyl et hyl enedi
(- but 91 BRPHeCInAg) Ewsnﬁﬁspaa?@s%&@% % Fnis Tormals
lysi 5 W d
ATt BEeft Ba by haedPE: kOTATE Frof. OB ERa o 1E
PREVPFKEY ¢HeoconBotRaLHEY %%%?g%éa%%o@rﬂyﬂ%%ﬁogﬁwr A |
aci ds or organlc acids (e.g. .hydrochloric acid,
APt R Bohe] BRo8EPFuPYCoaEPaCthpRBS RO @ Tadd My Borfastric

aci d,
acid under the physiclogical condition in vivo, that is, a

compound which is changed into the compound represented by
the formula [I] or a salt thereof by enzymatic oxidation,
reduction, hydrelysis cr the like, or & 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 therecof 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
rhosphorylated (e.g. the compound represented by the
formula [1] or a salt thereof whose amino group is
eicosancoylated, alanylated, pentylaminocarbonylated, {5-
methyl-2-oxo-1,3~dicxolen-4-yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidylmethylated,
pivaloylcexymethylated or tert-butylated, etc.); when the

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



10 bicarbonic acid, formc acid, acetic acid,
propionic acid, trifluoroacetic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, malic acid, nmethanesulfonic acid,
benzenesul fonic acid, p toluengsulfonic acid, etc.) or
acidic amno acids such as 15 aspartic acid or
glutami c acid. The conpound represented by the formula
[I] or a salt thereof has asymretric carbon atons at

EQQ g'H?ﬁ%B%?grgggu thg éb@%éh&ioﬂho%%dhg%%ogggagroup is

m xture o oI Sofrers. I Soners "may
PR O RS PP m Ey L e ma e o ria ®
SeRBPLYR R Po8 PUOFRTE) bRekir 1BRas v abuia ity ¥ aten,
BbSBFELEL 25  onP1 Bhr GY1Bher epPaCentad by ¥ ng FBIIAE =S

5 orhitalpR] Sbr ASRELRE PR aPRBY My “BECA adehve Sarh ond

or an_opticall ctive form nd the optically active
Fhen Eah BeBapaTar Bl PEa e Y S08m O g laor & salt

known gptical resolution neans. 5 A prodrug of the
ERRPBOhd 7 8 pReSehPRAY by IEREPF o AMTPEPOIIF #1058 Ss g Poxyl
thereof refers to a conpound which is converted into
9ﬁ%uEohﬁo%ﬁEeFéEF@geﬁFeémBQaFﬁg fl&r Rul & FPFPOUHd whose

carboxyl group is ethylesterified, phenylesterified,

10 carboxymethylesterified, dimethylaminomethylesterified,
pivaloyloxymethylesterified,
ethoxycarbonyloxyethylesterified, phthalidylesterified, (5-
methyl-Z-oxo0-1,3-dioxolen-4-yl}methylesterified,
cyclohexyloxycarbonylethylesterified or methylamidated,

15 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

20 into the compound represented by the formula [I] or a salt
thereof under the physiological condition as described in
Development of Pharmaceutical Products, wvol. 7, Molecular
Design, 163-198, Hirokawa Shoten (1220).

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

25 thereof may be hydrous or anhydrous.
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or a salt thereof by a reaction with an enzyne or

gastric acid under the physiological condition in

vivo, that is, a 10 conpound which is changed into the
conmpound represented by the fornula [I] or a salt

thereof by enzymatic oxidatiomny reduction, hydrolysis

or the like, 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 Th?hQrQ?ﬁESuHE E@gr@ggnegadb&ee%%S%%&%glgy Weor a salt

formul a or a salt thereof includes, when

£00POURTLL GPEESEOLEd o dDY 1t e AHOL UL | O aBﬁalt4 g3,
er eo an am no group, a conpoun se amno’

gepup, Ls,acyl ated, alkylated or phosphorylated (e.g.

t he conpbund represented by the 20 fornmula [I] or a

sal t fﬁ§e§8ﬁgéﬂﬁé g%&kg%egE%HpPthg%i%%%%EQ%l%&qdbr a salt

al anyl a ocarbon

th 2-0x0: 1 di_oxal e nethox nyl.at e
PEef ?r%ﬂyd%wsn%%aegw?Pm LI L
van [,oX neth d or . tert.- but at etc.); when
PSSR BE acp B Rebdnebl by tiinde f&?%ha (il or a
sal t thereof 26 has a hydroxyl group, a conpound whose
grQuR is acylated, alkylated, phosphorylated
a conpound whose hydroxyl group is

pa mt oyl ated, propanoyl ated,
ucci nyl ated, fumaryl ated,

wherein symbols are as defined above, or a derivative

thereof with a compound represented by the formula:
2 2
Z \X1b/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



10

5 al anyl at ed or di net hyl am nonet hyl car bonyl at ed,
etc.); and when the conpound represented by the
formula [I] or a salt thereof has a carboxyl group, a
conmpound whose carboxyl group is esterified or
am dated (e.g. a conpound whoses carboxyl group is
ethyl esterified, phenylesterified, 10
car boxynet hyl esterifi ed,
di met hyl am nonmet hyl esterifi ed,
RiyakeyloxupetRylesterkihgdrorming reaction” represented by
et hoxycar bonyl oxyet hyl est éri fi ed,
hthal i gyliestierddd etho S it - 2- 0xo-1,
A e A=yl ét hyl Sl ed,
cycl ohexylLaxyecar bo hest-erif Led @ke oth s 2-
nethyﬁgﬁiggéeg? QSEé%§E$¥lTﬁesepro rugg ganegéls

onpound represented by the fornula
F%?Hgéfgaéé??1%E§ngf by a method known per se. A
pr odr, f _th o] n e n t f I :
(1767 a8381 ¢5 RorBor Chdy Becareaitots chiey of hydrazide,
chang 20 into_the.cao un epr n t :
fornuﬁg)[Pfeo%saasgﬁ%Oanggg ygn 5§ﬁ§hé%%h$éﬁoggaﬁgéﬁs an
copdition as described in ., Devel opnent of _
R e
163:%98 Hirakama Shoten (1990). The conpound
Pepibi8hred@™y the fornmula [I] or a salt 25 thereof

Ry 0F Y dus Of RO 27T SOOI che orher is
carboxylic acid halide, or the like.

A metheod 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.



thereof may be | abeled with an isotope (e.g. 3H, 14C,
35 S, 125 1 etc.) . The conpound represented by the
formula [I] or a salt 5 thereof can be prepared, for
exanpl e, by reacting a conpound represented by the

formula [I1l: 11 R 10 wherei pbgynbols are as defined
above, or a derivative thereof with a conpound
represented by the formula: 2 2 z ~-, X IbA~ X

3~-Y wherein synbols are as defined above, or a salt
thereof according to a nethod known per se (e.g.

" Cohprefedsi ve Heterocyclic Chenistry", ed. by

A R Katritzky and C. WRees, vol.4-6, Perganon Press,
oxford, 1984), or thereafter 15 form ng an aromatic
heterocytdic ring by cyclization reaction. A

i of the "functional group involved in an 28
terocyclic ring form ng reaction”
represenfed by Z1 and Z2 includes, for exanple: (1)
one i s a| carboxyl group and the other is 2-

0 1a
X 2 step 1
/g/ \COQH + HZN\ZZaJ'LXIb/X\Xg/Y _EL
N

i 0

1T 11

@ 0 X%H\ZMJ\XHVXZ\XVY

N 0

I
. @

R



am noal kanoyl group, 5 (2) one is a carboxyl group and
the other is hydrazide, (3) one is a thiocarbanoyl
group and the other is an al kanoyl group substituted
with a hal ogen atomat the 2- position, and (4) one is
a N-hydroxyam di no group and t4e other is 10
carboxylic acid halide, or the |ike. A nmethod of
prepari ng the conpound represented by the fornula
[1'"] includes Process A Process B and the I|ike,
wherei-asa £onpound represented by the fornula [I1'] or
a derivative thereof is used as the starting
material. 29 Process A/ la 0 3~Y ib~X~ N H+ HA
XNXCO ~ X 22

0 1a 0 1a
ste X
Do @ N
N N
i 0

R R
1T’ v

step 5 0 X1a
/\2/ oty
hll XIb \XS/
R 0

]:J
wherein, Z'® represents a hydroxyimino group or a sulfur

atom, Z°® represents a methylene group or an imino group,
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~Z2a X R 11, 0 O ,N~ JzyY 1b\ \Z2a X3 Al X IV
step 2 CIBstep 1 1 b X~ X3A |’

31

and Z?* represents a halogen atom, or a lower alkyl group in
which the carbon atom adjacent to the carbonyl group is
substituted with one halogen atom.

In the step 1, a method of preparing the compound
represented by the fermula [IV] from the compound
represented by the formula [II’] or a derivative thereof
and the compound represented by the formula [III] includes,
for example, a methed comprising condensing the compound
represented by the formula [II’] and the compound
represented by the formula [TIII] with a generally known
dehydraticon condensing agent in the presence of both
compounds simultaneocusly, 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, l1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide, carbonyldiimidazole,
lH-benzotriazol-1l-yloxytris (dimethylamino)phesphonium
hexafluorophosphate and the like.

A method of activating carboxylic acid includes, for

example, a method comprising converting carboxylic acid
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30 Process B JOB step 3 1, JOBV O step 4 11 R VI
step 5 + z2bX1b~X~X3iY VI X1 b-XlI X3AY |I' wherein,
Zia represents a hydroxyimno group or a sulfur atom
Z2a represents a nethylene group or an imno group, 31
and Z2b represents a hal ogen aj;om or a |ower alKkyl
group in which the carbon atom adj acent to the
carbonyl group is substituted with one hal ogen atom

into acid anhydride with chloroformate, pivaloyl chloride
or the like, a method comprising converting carboxylic acid
inte acid chloride with oxalyl chloride, thionyl chloride
or the like, method comprising esterifying carboxylic acid
with 1-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
compcund represented by the formula [III].

The ccmpound 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, ppb568-57C.

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 ceompound
represented by the formula [II’'] or a derivative thereof

includes, for example:
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In the step 1, a nethod of preparing the conpound 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

[111] includes, for exanple, s nethod conprising
condensi ng the conpound represented by the fornul a

[I1T'"] and the conpound 10 represented by the fornula

[111] with a generally known dehydration condensing
agent i Nt e PLESERC r@&aggha tHRTRRHRI%NG represented by

S|nultaneously a nethod conprising activating the

ﬂéb9§¥$Fffa%V2 otihhe Sgnﬁﬂugﬂt%%&%%i%%%ed ab¥- fund

or mu y a géneral nown activating me

a t conpound represented
gggfégeﬁpggn%ﬁ EPF ?f&h %% gv od conpri si ng
reacting.a derivative of the conpound represented by
[IT'] wth the conpound represented by
[1I1]. The dehydration condensi ng agent
or exanple, 20
cl ohexyl carbodi i nm de, 1-ethyl-3-(3-
opr opyl ) car bodi i m de, carbonyl dii m dazol e,
1p - yljgxytris(di met hyl am no) phosphoni um

p afd the like. A method of
arboxylic acid includes, for 25 exanple,

ri sikg converting carboxylic acid 32

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]:

|
RI 0

wherein X'*’ represents an cptionally substituted lower
alkylene, obtained by a reduction reaction of carboxylic
acid or a derivative thereof from the compcund represented
by the formula [TI’] or a derivative thereof;

3} a method of preparing the compound represented by



into acid anhydride with chl orof ormate, pival oyl
chloride or the like, a nethod conprising converting
carboxylic acid into acid chloride with oxalyl
chloride, thionyl chloride or the Iike, nethod
conprising esterifying carboxyjjc acid 5 with

1- hydroxybenzotri azol e using a dehydrati on condensi ng
agent or the like, and the like. A method of reacting
a derivative of the conmpound represented by the

Hé”]z’%?mP IL_ll]V‘[j"'n Pﬁégé %%”B%“@gtfgﬁl%%ﬁ%%@ ed Ry tH%ng

or mu a net ho conpri si ng heating

PRREFRFhire YT b rBenbk s, 32TR0e or the compound”

represepted by the fornmula [II11]. The conpound
sented by the formula [I11] can be prepared, for
,Baocording to Conveni ent Syntheses of 15
linic Acid, Ayelet Nudel man and Abraham
Synthesis 1999, No. 4, pp568-570. In the
thod of preparing the conpound
by ){1he rrrul a[l] fromthe conpound
formula [I1V] includes a nethod 20
reat mént wi th Lawesson's reagent or
pho pho oxychDor|de (PCC13). In the step 3, a
met hod of, prgparing the conmpound represented by the
formula RV] fromthe conpound

cbtained by a generally known reduction reaction of
carboxylic acid or a derivative therecf from the compound
represented by the formula [II’] or a derivative thereof,
or by a generally known oxidation reaction ¢f alcohol from
the compound represented by the formula [IX];

or the like.

An amidation method includes a method comprising
condensation with ammonia or l-hydroxybenzotriazole ammonia
(HOBt*NH3;} using a dehydration condensing agent and a
method comprising preparation of amide represented by the

formula [XI]:
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represented by the fornmula [I1'] or a derivative
thereof 25 includes, for exanple: 33 1) a nethod of
prepari ng the conpound represented by the formula [V]
using, as an internediate, a conpound represented by
the formula [VIII]: O\, X", NH%s/ A1l -(\ 0 5 obtained
fromthe conpound represented by the formula [I1'] by
a generally known am dation nmethod; 2) a method of
prepari ng the conpound represented by the formula [V]

VRERiro8) SR bPLSLTRUN Bl BepReCOIPAUER U ERLES T S0 goue
}é’g%gbgdxls@ rERRLETeRES +aR RRLLRR Y, SubSL thedn amino
group.

A reduction reaction of carboxylic acid or a
derivative thereof includes a reducticn reacticn of
carboxylic acid or a derivative of carboxylic acid using a
reducing agent such as lithium aluminum hydride,
diiscobutylaluminum hydride sodium borchydride, c¢r the like.

4n oxidation reaction of alcohol includes, for example,
a method comprising treatment with a sulfur trioxide
pyridine complex or oxalyl chloride in dimethyl sulfide, an
oxidation method using an cxidizing agent such as
pyridinium chlorochromate cr Dess-martin reagent, etc. and
the like.

A method of preparing the compcund represented by the
formula [V] from the compound represented by the formula
[VIII] includes, for example, a method comprising ftreatment
with anhydride such as trifluocromethanesulfonic 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 compcund represented by the formula
[IX] includes, for example, a method comprising convertion

of the hydroxyl group intc a substitutable group feollowed
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al kyl ene, obtained by a reduction reaction of
carboxylic acid or a derivative thereof fromthe
compound represented by the formula [I1'] or a
derivative thereof; 15 3) a nethod of preparing the
conmpound represented by 34 thegdormula [V] using, as
an internedi ate, a conpound represented by the fornul a
[X]: JOBHN-\\ 011 R obtained by a generally known
reduction reaction of 5 carboxylic acid or

S LY AE PSR (T RISt S

PRI Sy i o PSR g} B B %‘%o'acfert%ﬁq
(460030.80 27 HaL LR TRLOG0 1.06) udes B AR UAd, oo

L
8 npr I'Ng ensati on

1- hydr oxybenzotri az NHB) u3|ng a
deRyararraRy ééﬁdsﬁéﬁ GOt Sra H P etndd Toonpri i ng
preparalipn of,amde reprgsented by e, Lo s

compound such as tri-n-butylphosphine cor
triphenylphosphine) and 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 agueous ammonia,
a method comprising Wittig reaction with phosphoric acid
ester containing a cyano group in its molecule such as
cyanomethylphosphoric acid diethylester followed by
hydrogenation reaction and the like.

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 dithicphosphoric acid diethylester or
the like, a method comprising treatment with
hydroxylammonium chloride in the presence of an alkali such
as sodium hydrogen carbonate.

In addition, a method of preparing the compound

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



10

15

20

JOB cJTOYXth 15 0 35 wherein L' represents a
protecting group for an am no group, followed by
renmoval of the protecting group for an anino group. A
reduction reaction of carboxylic acid or a 5
derivative thereof includes a fgeduction 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 hydride sodi um

HQEHEMdEbH lsQEg ?%eakﬁ%ntA%fo%h%akb%%o%%ﬁp&%%&e%%nted by

al co u es, for exanple a net hod conpr|5|ng
a u rioxi ri di c e
Sa %F‘?Hﬁﬁ%”rﬁﬁéi‘.lﬁa T AL e

{:HSQ skNg ggn%%gi%'l@l% agant-,3u6h ,as  pyridi ni um

oro rona SS-martin reagent, etc. and the

|Ike Fﬁ%ng%hghGOprE%Qﬁer%F Ergﬁgqgg%n%he chpound

represen or mi the “co
resen ornmulka [ = |_ude r
SRR EREnLEY Y b8 PR s aPRempe Compoufld

represented by the formula [VI] and the compound
represented by the formula [VII] includes, for example, a
method comprising heating the compound represented by the
formula [VI] in the presence of the compound represented by
the formula [VII] and the like.

Among the compounds represented by the formula [VII],

a ccmpound represented by the formula [XII]:

0

)J\ X 3N

3 1b— 3~

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

Process C

/¢ 1b 4(2\(3)( Step 6 3 Ibﬁ(zj(s){

K111 X1l

wherein 27 represents a halogen atom.
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wi t h anhydride such as trifluoronethanesul fonic acid
anhydri de, a nethod conprising treatnent with a
dehydration 20 condensi ng agent such as
carbonyl diim dazole in the presence of allyl brom de
and the like. A nethod of prepsging the conmpound
represented by the fornmula [V] fromthe conpound
represented by the fornmula [IX] includes, for
exanpl e, a nmethod conprising convertion 25 of the

hydronItgéogean%Q a ﬁ@@ﬁbbt@EaE&@pQEQ%@_&@bl@wm@dﬁid
by treatnment with cyanide, a nethod conprising

MbsuBehtegr gacthanrbPntine RREIENER Al EraRLAR2Meh as
acetone cyanohydrin (a method conprising treatnent

%@%Pe§Qnt@éogk§F§gof¥Ehﬁl§9ﬁ%lqgﬁi!ﬁkﬁ%@e%ycﬁoése%agple, a

azodi car bo i pi peridine and an organic

FURRACL g eaaupI-Sueh o8 ol i yoabasgy e o

?%gﬁ?%hg%8%22189%98%@@h5ﬁ8r%ge%;§§%g¥%Eﬁeoff%&?gﬁ% Wi

ound represente ormul a

Lpghudes, Lot exaunl e, ja Het hogcompri sing reaction
W

an oxrdizing agent such as iodine in aqueous
SITONLE pata PAISLFOTR. SHAORVLLELG LRRCLLAB L e
roLSeule suchoas, yanorpLhylphospnerls addeion ror
synthesis of the starting compounds described above, when
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 removed to cbtain
the desired ccmpound.

A protecting group for an amino group includes, for
example, formyl, C:_¢ alkylcarbeonyl (e.g. acetyl,
ethylcarbonyl etc.), phenylcarbonyl, Cij-¢ alkyl-oxycarbonyl
(e.qg. methoxycarbonyl, ethoxycarbonyl etc.),
phenyloxycarbonyl, Cy.10 aralkyl-carbonyl (e.qg.
benzylcarbeonyl etc.), trityl, phthaloyl, N,N-
dimethylaminomethylene and the like, each of which may be
opticnally substituted. As such a substituent, a halogen

atom {e.g. fluorine, chlcorine, bromine, iocdine etc.), Ci-¢

alkyl-carbonyl (e.g. methylcarbonyl, ethylcarbenyl,
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15 hydrogenation reaction and the like. In the step 4,
a nethod of preparing the conpound represented by the
formula [VI] fromthe conpound represented by the
formula [V] includes, for exanple, a nethod
conprising treatnment of the coggpound represented by 20
the formula [V] with dithiophosphoric acid

di ethylester or the like, a nethod conprising
treatment with hydroxyl amoni um chloride in the

Bﬁ%g@@ﬁ@b@B Qne%bk§|'aSQQQroa%r%%%'wPIB&HQQ%% is used and
carbonat e n addi tion, a nethod of preparing the

?ngﬂHﬁge?5oEeQ§S§%QE%gnQ% the atarpula dovig i ncl udes,

or exanple conprising treatnent of the

Conpogngr5@g5@§ﬁ?t§gog¥ fhe Af onml g MiwdﬂJu tﬁhfﬁ les, for

sul furizing agen uch as dlphospho us “pentasul f|

S e T3 ers
%9%89§Qd te%@rgﬁ%ﬁﬁe%t%y ghfg&ﬁz %%éﬁﬁaﬂg_t eand the

repr ese I nc

?ép?exa bgngﬁggoggﬁﬁul;b%br%nan%tl%%bgyiéaygpun%ﬁ such

esén 'hé presence of

e, e ear pyentad b 19, he Garla LV, e,
nggghg,[vodghe etc.), formyl, Ci-¢ aikyl-carbonyl (e.g.
acetyl, ethylcarbonyl, butylcarbonyl etc.), a nitro group
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-procpyl,
n-butyl, tert-butyl etc.}, phenyl, Cs1p aralkyl (e.g.
benzyl etc.), formyl, Ci-¢ alkyl-carbonyl (e.g. acetyl,
ethylcarbonyl etc.), phenvyloxycarbonyl, benzoyl, Cr-1p
aralkyl-carbonyl (e.g. benzylcarbonyl etc.), pyranyl,
furanyl, silyl and the like, each of which may be
cptionally substituted. As such a substituent, a halogen
atom (e.g. fluorine, chlcrine, bromine, iodine etc.), Ci-s
alkyl (e.g. methyl, ethyl, n-propyl etc.), phenyl, Ci-1p
aralkyl (e.g. benzyl etc.), a nitro group or the like is
used and the number of substituents is about 1 to 4.

A method of removing a protecting group may be a

method krnown per se or the similar method, and for example,
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a conmpound represented by the formula [XII]: O
z3~X1b- X, ~ X0 wherein Z3 represents a | ower al kyl
group in which it is 15 substituted with a hal ogen
atom on the carbon atom adjacent to the carbonyl
group, may be prepared by, forygexanple, Process C or
the like. Process C Z4lb' X\ 3 Step6 Z3lb' X 3 X X1l
X XXXI'l 20 wherein Z4 represents a hal ogen atom 38 In
the step 6, a nmethod of preparing the conpound

LepLeRsat ng%iisﬁggf ‘EE@;&E%&: :w]l i ;e oyt ceion,

represente formula i ncl'udes, for

g’f@?@%? 18t ﬁpﬁg?‘t ﬁﬁ}%{%‘ﬁ;b%gl %lh(r%%grgﬂgi LWL sodium N-

i azonethane 0 Si hane 'in a

on of h ) N . . h
S N R Sl
sal,t. .t her eof %pd each reaction

th d
pavLago MR aeRthbl B RuBl ittt esNds doncr | bod
b when.10 the.starti d '
oo A0 T B S B0 o
substituen;ﬁh such a s%bﬁgituent na%
preparing e compoun ] or a sa

£ thereof and each
reaction for synthesizing the starting compounds described
above, a generally known sclivent may be used during the
reaction.

A generally known sclvent 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
chlcroform and methylene chloride; alcohols such as
methancol, ethancl, Z-propanol and 2,2-dimethylethancl:
hydrocarbon compounds such as hexane, heptane and petroleum
ether; carboxylic acids such as formic acid and acetic
acid; water; and the like.

A sclvent used in the reaction may be a single solvent
or a mixture of Z 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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be protected with a protecting group which is usually
used in peptide chemstry or the |like. After
reaction, if necessary, the protecting group can be
renoved to obtain 15 the desired conmpound. A
protecting group for an am no gyoup includes, for
exanple, fornyl, C _6 al kylcarbonyl (e.g. acetyl,

et hyl carbonyl etc.), phenylcarbonyl, Cl 6

al kyl - oxycar bonyl (e.qg. nethoxycarbonyl

SEE?é%F@%g?%%EngtCg&ri%QQQh%QykQﬁ%%%&a%Ethdga;%p sodium

ara onyl enzyl carbonyl etc.), trityl,

Hg&gekgx .@%%Esgaﬁﬁt%&&@%hg%@EBQVE%%elq&% the like,

may be optionally substituted. As such

a S“b§thH§QEtlénhﬁ' el aﬁ%%”?%%é%r ?59r'%%e presence of

chl orineé Fom ne dlne etc

%LKX"Sarb8Hy %ygro%% '%a %%%Y'suﬁ%%%'%? QSEW'aé%}lc
ut onyI tc ro rouﬁ Srthe T Ke g (ise

d, th f bstit t b 1 3. A
an eﬁgenﬁ&%so substituents is about to

%Fogegfl ‘for a carboxyl group includes, for

g
T oBOF ?Uglpﬁ'ﬁéﬁ't §E?f?§f?l%%ﬁty§?ﬁf & M';f’@fﬁ%l@ﬁyﬁ*' or a salt
SREFORG! PUTH4BEE: Pit EB° ADCIEORe RosibSer Beye codated or
hal pgen .atom (e. fluyorine, chlorine, bromn
POET eS8t BY) 2 FORIGRLIEIo0 SPRGIACABoMFE Co g s

recrystallization, distillation, chromatography or the like.
When the compound represented by the fermula [I] of the
present invention thus cbtained 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 1s cobtained as a salt, it can be
converted intc 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-ferm and the 1-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 cof the compound represented by the
formula [I}, bkut the kind of the salt is not particularly
limited as long as the reaction is not disturbed.

The compound represented by the formula [II] or a
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acetyl, ethylcarbonyl, butylcarbonyl etc.), a nitro
group 10 or the like is used and the nunber of
substituents is about 1 to 3. A protecting group for
a hydroxy group includes, for exanple, Cl1_6 alkyl
(e.g. nmethyl, ethyl, n-propyl,,4-propyl, n-butyl,
tert-butyl etc.), phenyl C7_13 aral kyl (e.g. 15
benzyl etc.), fornyl, Cl_6 al kyl-carbonyl (e.g.
acetyl, ethylcarbonyl etc.), phenyl oxycarbonyl,

Q?Q%Q’xhvgégre%%a'c‘é%' Fa%a?%%?ére(je Dgrﬁe*%%'lz @ﬁ%g@h%”,y'a

urany and I'Tke

dn8¥ ?rlb% tl%nﬁlE%g%%?%t|®%5%92%lu4s%%kﬂaapp11catlon

£r't ush alogen
br om ne, e et

%3'?%{91 B8, pRbRNeE paddte pBil ikacttnd hc'7lk6{ol5( Sy
RNty T A T
BEer a22a&&ﬁ”ﬁéh‘%ﬁg%ﬁi‘é&bﬁp R PRt B f%‘%rpanese

hod
BAZERY, AL ranLoTuner arrorol S ghE. Thydy SARBEty oz the

phenyl hydrazi ne, sodlun1N- nethyldlthlocarbanate
ettt BEtV?&Hﬁinun1fluor|de pal I adi um acetate or the

like is used 5 1n addition, in each reaction of _the
proce§§nF8r he compound represented by the formula [I] or a

salt or a prodrug thereof (hereinafter sometimes referred
to merely as the compound (I), including a salt thereef and
a prodrug thereof) is low toxic and has sgqualene synthase
inhibitory activity, LDL cholestercl lowering activity,
triglyceride lowering activity, lipid lowering activity,
non-~HDL cholesterol lowering activity and HDL cholesterocl
level elevating activity, it is useful as a safe medicament
for prevention or treatment of hyperlipemia such as
hypercholesterolemia, hypertriglyceridemia cor hypoHDLemia
in a mammal (e.g., mouse, rat, rabbit, dog, cat, cattle,
pig, monkey, human and the like) and is alsoc useful for
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 pectoris, heart failure, aneurysm,

cerebral arteriosclercsis, cerebral apoplexy, transient
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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, yethers such as
tetrahydrofuran, diethyl ether, 1,2- dinethoxyethane
and 1, 4-di oxane; esters such as ethyl acetate and
butyl acetate; aromatic hydrocarbons such as benzene

%Q%&ﬁhge@%roﬁ % in h%%%%ﬁes < 5 g%%‘iﬁlsuc'“ 15

as pyridine an
h
dERRLSE2RrERs Erﬁﬁgﬁ?'%E%%é#@%%r%ﬁﬁ%%Qﬁonf2|L%% Rpsis,

lln

ggggé%“ﬁ%%hang' P%%Q%%&MC%:L%%F&%QO' a

ét han arbon conpou%ﬁé suéh
hexan

t | h
REXna; ERLaRR AR PR LY SHT FRSNS) SIS
t th ti
gPWBFéC%ﬂ%%? ROe R BRI or%ﬁ%setlﬁqe
e Ll s e 2. RO RE i o et gfﬁincea%fp@f%y and

ridine or N-nethyl norphali

opyl am ne,
Ebﬁ gﬁ% ydPéQPE@a@gSt&é?Pﬁﬁ@EarB&n Fét&POFﬁ§|%QH§r

percutaneous corcnary plasty {(PTCA) or stent placement.

Hereinafter the utility of the present invention 1is
explained in detail.

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, hyperlipcproteinemia and
hypercholesterclemia, as well as metabolic syndrome and
athercsclerotic vascular lesion arising therefrom and
secondary disease therecof such as coronary artery disease,
cardiac infarction, angina pectcris, brain infarction,
brain ischemia, intermittent claudication, peripheral
arteriosclerosis, gangrene and the like.

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

lowering agent, an HDL level elevating agent or a
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The reaction may be al so perfornmed in the presence of

an acid such as hydrochloric acid, sulfuric acid,

acetic 5 acid or the like. The conmpound represented by

the formula [I] or a salt thereof obtained by the

above nethods can be isolated pf purified by a

conventi onal separation neans such as

recrystallization, distillation, chronmatography or the

i ke. 10 When the conpound represented by the fornul a
%E%lggtgggl.pres%@ﬁ)fB%?Hﬂon thEﬁh?BR@erd s (4 B8 stered

ree torm It can e converted into a salt form y a

oehned.kognay Pebr® S Ihe Adndar, MELBod, feilterval) . In

Fi'za nversely, e compoun

#ﬁlgbt diged g5 2 Ség}ngapfldgagﬂ% © dPoEonysrtedde titeq o

F&8 form’or anot her
the,sim]|ar

OhaLT adate TR ¢ 3 %21%1@%2?2%%9. AR5
hakne! Sié@%ﬁémg?ﬁvﬁwﬁgnzgn SRae ISt ta{dﬁlil'ﬂ&&%ﬁesowl'n‘)'%he form
BE G GPP R bOLAI 125 1 GRS i PAFRRG 2 0B of The ThoY case,
SP P RE L Salir A E Ot Far 1 CULRRI TR A S he Pong I, for

the reaction _is not disturbed. 25 The conpound _
fEpiPBsEnt 8d PBPRLhaIPBERTI 8UEDI RSofigrates [e.g., Clofibrate,

Benzafibrate, Gemfibrozil, Fenofibrate, Wy-1463, GW9578 and
the 1like]; and a cholesterol lowering agent such as
nicotinic acid and a derivative and analogue therecf [e.g.,
Acipimox and Probuccl], a bile acid-binding resin [e.g.,
Cholestyramine, Colestipel and the like], a compound that
suppresses absorption of chelesterol [e.g., Ezetimibe,
Sitesterol, Neomycin and the like]l, a compound that
inhikbits biosynthesis of cholesterol [e.g., an HMG-CoA

reductase inhibitor such as Lovastatin, Simvastatin,

Pravastatin, Atorvastatin, ZD-4522 (Rosuvastatin),
Itavastatin and the like], a sqgualene epoxidase inhibkiter
[e.g., NB-598 and an analogue compound thereof and the

like] or an HDL level elevating agent due to inhibition of
chelesterol ester-transporting protein [e.g. JTT-705, CP-
529-414 and the like]. In addition, a combination with an
acyl-Coenzyme A cholestercl acyltransferase {ACAT)

inhibitor (e.g. melinamide etc.) or a lipid rich plaque
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42 derivative thereof can be prepared by, for exanple,
a nethod described in EPA567026, W95/21834 (PCT
application based on Japanese Patent Application No.
6- 15531), EPA645377 (application based on Japanese
Patent Application 5 No. 6-229159), EPA645378
(application based on Japanese Patent Application No.
6-229160) or JP-A 9-136880, or the simlar method.
Since the conpound represented by the forrmula [I] or a

8 b%egéaﬁgp %%%%9 &aﬁ§eQ&x&E x%ﬁﬁaéégé fﬁggtaﬁe%o 02/06264,

erre nere e conpoun ncl udi ng

as 34 §1f«£c%>f e%fa,d a_prodeug,Lher eof ks ow ng'ccom%mn

ene syn ory actlv ty,’L

est er ql act|V|t tr| ceride | oweri
Fv.t o g 15 %Jﬁ@ga%?%’%@uc i ppPanctearid) lipase
sterol, |l owerin ti and HDL chol e terol 15
Faé’éﬁ bPevder oo 5&&%&. et |§:Su§é158| B3e g taRre
medi ¢ n for entlon or,.tr : .
nyper i TEEREE JURAP SECE by Bar eHIrEE: efcl iy, comdination use
rtrlgl ceridem a or em a napna
%éggu SRouse, Fade rﬁBBPEégﬁo a“@éFeIEEtt?%c apf g, inhibitor,
nonkey, hunan and the like) and is al so useful for 20
E?év@ﬁ?ﬁBﬁeoratﬁégﬁﬁéﬁtd@FlN§Fé88h|@“s?ﬁ@FEﬁ@lln derivative
Mor eover, the conpound is useful as a safe nedi canent

PEr 2Br VEARI BRTISATEVEat nent of ki dney di sease such as

nephritis or o .
In particular, by combining with an HMG-CoA reductase

inhibitor, myalgia and myclysis 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
ischemic disease (cerebral apoplexy, cardiac infarction or
the like).

In additicen, the compound (I) iz suitable for
treatment of disease associated with hyperchylomicronemia,
for example, acute pancreatitis. Regarding the mechanism
of onset of pancreatitis, 1t 1s said that chylomicrons
cause microembolization in a pancreatic capillary Dblood
vessel, or hyperchylomicrcnemia results in increase 1in
production of free fatty acid by digestion of triglyceride
with pancreatic lipase and then the free fatty acid

stimulates strongly a local place, whereby pancreatitis is
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nephropat hy, arteriosclerosis, ischemc disease, heart
infarction, angina pectoris, heart failure, aneurysm
25 cerebral arteriosclerosis, cerebral apopl exy,
transient 43 ischemc stroke, brain infarction,
peripheral arteriosclerosis, jatermttent
cl audi cation, thronbosis, hypertension, osteoporosis,
di abetes (e.g., insulin resistance-dependent type and
the like), diabetic 5 conplications (e.g. diabetic
hy, di [ eur Q , diabetjc

REPERSBEMNY. i SREFEEoLRgi ophity and e neqiRRynd (1) has

n ti ¢ disorder, or_restenosis . after . percutaneous . ...
SErORSry RCRsty (PTCH BrCavnd” prdceBht & el AT aratitis
ghg u%!litg ﬁf t he pr sen% ingention IS 0. ex Iahned =
FH%detai 197 THE ¢oimsound” () Ras"Supétiortd J'rtg)r§cg Pag °r *
|l owering, activity and cholesterol |owering activity :
SONBeP Y4 eR b bR o AF oGRar QUTAR %1 | of (Pher BYPEMERG PE this

ecificall suitable for treatnment or prevention of
RYBEPFPperile FATPSUBSr t | Ul - hyper GRTHIcar e 82211y o
hygerligoproteLnenia and hyperchol esterol em_ a, as, ,
WPl cas LiteeRBoftc C8Pndrfois Sahd 1 o&Eh &ifoddl &Bqidation with a
vascul ar | esion arising therefromand secondary ,
4ne¥EsacthEre6PTBGER s dr SRSy SESer y NHLSEHIts which can

cardiac infarction, angina pectoris, brain infarction,
be combined include, " for example, aprotinin (Trasylol),

gabexate mesilate {FOY}, nafamostat mesilate {Fusan),
citiceline (Nicoline), urinastatin (Miraclid) and the like
for anti-enzymatic therapy. For the purpose of alleviation
of pain, an anticholinergic agent, a non-narcotic analgesic
or a narcotic is also used.

A further notable example o©of application of the
compound (I} 1is application for seccondary hyperliipemia.
The disease includes diabetes, hypothyrocidism, 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 (L) is also suitable for treatment or
prevention of development of these diseases, and in this
case, 1t can be administered alone or in combination with
the medicaments listed below.

Diabetes treating drugs: Kinedak, Penfil, Humalin,
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20 brain ischema, intermttent claudication,

peri pheral arteriosclerosis, gangrene and the |ike.
For treatnent of these diseases, the conpound (1) nay
be used al one or may be used in conbination with other
drug ingredients such as a lipyd | owering agent, a
chol esterol 25 I owering agent, an HDL | evel elevating
agent or a 44 chol esterol absorption inhibitor
(adm ni stered sinultaneously or administered at a

8854 8LANI Nt@rMal Jron | Npabhi S, Cags, o fN1ESemcARRPaYAds A &i1ins,
preferably admnistered as  oral preparati ons

| di t t a
%g&%gggng 'BL;E.??EF} | g4, 0f egLAt '”tgkﬁéc_’zf@&ﬁ S) BEahdey, S,

ptional [y adm nistered in form  of

§9999%FE9W1 &Ileﬁ{a' QEQEEE%EQ”S ﬂ}ﬁé%ﬁ&ﬂ?@ nd non-

possi e I ngredients or t conbi nat1 on use 1 ncl ude,
e T R T
Mrlghe, HRa68a dc 10 thel 68l {afRd 8,6he! eoirsl %'01 etc.

oweri'ng agent Such At GOt |n|c acrd
erivati,ve and anal ue ther ACIpI 2
EEabERerr e AN i m%e%. Ieke)g %demm“

Chol est yram ne, stlpol l'ike], conpound
PhERoTs Epré§§E§5ab orptioff Ug% Ué??bro?gT% Y., €C-l an
Ezetim be, 15 Sitosterol, Neonycin and the like],
GOHEBERESERatinh BT 1S oSyt Kedt LooFe chticesrer Bi-agonists

Re.g. T%E-6W§-etc. , insulin preparations etc.;

Hypothyrcoidism treating drugs: dried thyroid
(Thirecid), levothyroxine scdium (Thyradin S), liothyronine
sodium (Thyronine, Thyronamin);

Nephrotic syndrome terating drugs: prednisolone
{Predonine), prednisclone sodium succinate (Predonine},
methylprednisclone sodium succinate {Scilu-Medrol),
betamethascne (Lynderon);

Anticoagulant therapy agents: dipyridamole (Persantin},
dilazep hydrochlcoride (Comelian) and the like;

Chronic renal failure terating drugs: diuretic [e.g.,
furosemide (Lasix), bumetanide (Lunetcron), 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 (Dicvan), irbesartan etc.], Ca

antagonists {(maninhirocon), o receptor blockers and the like.
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reduct ase inhibitor such as Lovastatin, Sinvastatin,
Pravastatin, Atorvastatin, ZD 4522 (Rosuvastatin),
Itavastatin and the |like] , a squal ene epoxi dase

i nhibitor 20 [e.g., NB-598 and an anal ogue conpound
thereof and the Ilike] or an HJ |evel elevating agent
due to inhibition of cholesterol ester-transporting
protein [e.g. JTT-705, CP- 529-414 and the Iike]. In
addition, a conmbination with an acyl-Coenzynme A

fHO&SﬁE§£Q£1QHYkREﬁn§B%E@SérﬁéQAT%h%5cbﬁ bhhkor (e c@n be

mel i nanide efc.) or a lipid rich plaque 45 regressing

BECEey xg%g oEQ?‘E?UQ%lﬂ% ‘EE&QSd in WD 02/ 06264, WO

etc S possi Further, a conbination

W th g:hody aled.auering gggpgvgugg %Smaere]aawgéiéfoms and

| i pase g.or tat efc.) is also

ag%ﬁ%é?'afh%ﬁ é@gw%np%ﬁmg' rg%eaen forlsfh%uitab e for

usé “includés an squa ene-1anost ero

¥ %ntnE:gIE%%FntE%ﬁlcﬁng|QQr€% §H§$Jnag§r&¥akh{%’case,

an 37/5déca vative erivative
artlcular b c gplnln MAth an HNG— duct e 1 .
%%lb EEPOY dleg an&hyol Jsi s “RAT-E aFreg éﬁ% 8c  in

fect of .an reduc |nh|b|to

L RUPE RS RS GO e R0f A6t SRS bfn this
%g?%gp%gssﬁ§¥§ﬁ§Tn'ég 1%%%15%89né ugégeggh lna s with,
for example, angiotensin-II antagonists [e.g., losartan
potassium {Nu-Lotan), candesartan cilexetil (Blopress) and
the likel], ACE inhikitors le.qg., enalapril maleate
(Renivace), lisinopril {Zestril, Longes}, delapril
hydrochloride (Adecut), captopril and the 1like], calcium
antagonists [e.g., amlcodipine besylate {(Amlodin, Nocrvasc),
manidipine hydreochloride (Calslot) and the like],
hypotensive diuretic, o receptor blockers, [ receptor
blockers and the like.

A further notable indication of the compound (I) is
osteoporosis accompanied by increase of blocd chelesterol.
Because of the superior lipid lowering activity, the
compound (I) can be used for treatment or preventicn 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 combinaticn includes combinations with a sex
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Al zhei ner's di sease, and may i nprove the prognosis of
15 ischem c di sease (cerebral apopl exy, cardiac
infarction or the like). In addition, the conpound
(1) is suitable for treatnment of disease associ ated
wi th hyperchylom cronem a, fofgexanple, acute
pancreatitis. Regarding the nechani sm 20 of onset of
pancreatitis, it is said that chylom crons cause

m croenbol i zation in a pancreatic capillary bl ood

MS%@SE& Qﬁdh%égg%'ﬂé g Elrr%?es LeSUlLS Jdt 1JUChease ddbacion,

production o ree fatty acid by dlgestlon of

|EObYSSERde. (AL PaNGrAGt & d paSE 200 Lhen tIenl(8Re and

y aci ates strongly a
A DL RIS A8 1 B T o st
e T e A A
EBRmourt 1 %&ffjé@tp&%amt -eae?%d%2}2|$§f%$ea$€%1 caﬁofronate

ﬁﬂgmﬁﬁﬂ&ﬁ P oRpouRGS I e & §§§Eenaftﬁgf,m@&.lm ' Rarlarating
b nb | ud f
TR I AN A e g 3'? et dlike

nesil ate ﬁFusan 0 CItIC l.ine éNIC%! I
Ui naBESERE MLk SRBCERECEPRe 0F Chb ‘compound (1) is
use for suppression of thrombus formation. Since blood

triglyceride level and Factor VII that invelves in klood
clotting have & positive correlation, and triglyceride 1is
decreased and clotting is suppressed by intake of w-3 fatty
acid, hypertriglyceridemia accelerates thrombus formation.
Furthermore, since the VLDL of a hyperlipemia patient
increased secretion of & plasminogen activator iInhikitor
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) decreaszses the

fibrinolysis ability. Therefore, 1in view of the TG
lowering activity, the compound (I) 1s 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
cral administration.

Thrombus formation preventing or treating drugs: bklood
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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 exanple of application of the 15
conmpound (1) is application fofysecondary
hyperlipem a. The disease includes diabetes,

hypot hyroi di sm nephrotic syndrone or chronic rena
failure and the like, and hyperlipem a onsets

t I .
ﬁé%é?ﬁg%ggn 01%%3%3t§h§§asgse dpsgggégrgﬁse%odlugb heparin

I'pem a aggravates th namel’y,

Eg? uﬁvylﬁ%ﬁygrﬁhrgéi (¢%VI%§E grlheld %?m?rlqgunmbolytlc

e conpou §67slita
t.reatment or _preventiagn I nt
HFEB5ER ogng R 9L Sh TR B il d NG g 2spirin,
e or in co h th nedl aments |isted
BLP BBy BoiRer oo ih Ehr Y drugcgl HAGIRLS Pt (¥ santin)
U 1, .47 E ucon, i m cr.on, n|
TR ey CEv e LRE S AU o Ph%'\g?mn clopidogrel
bacil.con, Deanelin S, iszilins; |nsuI|n sensitizers
et £hidzol i di ne and non- thiazolidine PPAR agonlsts

pi ogl itazone, .Avandi a, KRP-297, TAK- 559,
etc. Ps@?giﬁPPBVnEhGrﬁﬁ?poyﬁﬁé%ﬂ SES FUP Qﬁﬁﬁﬁi %ﬁ?_

drug S (e.g. mtiglinide_etc.), .insulin secret,ion

BPBRDLInG L BPEGS EaNg CHORERGRyIr df agemC@iing agtivity

and is low toxic. Therefore, these compounds and salts
thereof can be used safely as, for example, an agent for
prevention or treatment of primary low or high-density
lipoprotein-cholesterclemia, Tangier disease or the like,
as well as an agent for prevention or treatment of cardiac
infarction, athercsclerotic disease, hyperlipemia, mixed-
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
vascular disease, thrombosis, pancreatic disorder, ischemic
cardiac disease, brain ischemia, seguela of cardiac
infarction, heart failure, cardiac valvular disease or
Alzheimer’s disease, in a mammal {e.g., mcuse, rat, hamster,
rabkbit, cat, dog, cattle, horse, sheep, monkey, human and

the like). In addition, the compound (I} is suitable for
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gl ucoci dase inhibitors (e.g. voglibose etc.),
33-agonists (e.g. TAK-677 etc.), insulin preparations
etc.; 10 Hypothyroidismtreating drugs: dried thyroid
(Thireoid), Ievothyroxine sodium (Thyradin S),

| i ot hyronine sodium (Thyroning, Thyronam n) ;
Nephrotic syndronme terating drugs: prednisolone
(Predoni ne), prednisolone sodium succinate
(Predonine) 15 met hyl predni sol one sodi um succi nate

g§859l Bh) reQ%E% g %?%%E%%%ﬁ%e QQkiudlng primary

fIcoa ant therapy |pyr| I"e

§§§5§5§%ﬁ9¥ %hgﬁ%?a%x@%%g%'o nﬁelgg%@%fca A0 A1 ase

ron 6 re iTare tératlng rugs: diuretic

B0 45 égv%{;géﬁn‘f@%gﬂeﬁ% ) i nDUMEL; AR Cﬁf( lp%'%e}e%rto@fter

azosemd I nhi brtor
SIALARLLL ml poteg (550 ;%%?aﬁew ki L ey
ks e

mapi.nhiron), a r ckers nd t

KBhbi AL Pon PR -E gL BFGGe o ire ?la’ﬁ&of &&Oﬁrot@ﬂ%a and
B LS T oL g SR TR Saccuser
Tégféﬁegikg?ng t%ere r%%hgnglthgsszggﬁggfilklseases thereof
such as coroconary artery disease, cerebral ischemia,
aneurysm, cerebral artericsclerosis, peripheral
arteriosclercsis, intermittent claudication, gangrene and
the like

As a further notable example for applicaticen o¢f the

compound (I}, prevention or treatment of Alzheimer's
disease is exemplified. It has been known that increase of
blood choresterol 1s a risk factor of Alzheimer's disease.
The compound (I) can be used for prevention or treatment of
Alzheimer's disease due to its supericr high density
lipoprotein~cholesterol level elevating activity and lipid
lowering activity, and when the compound (I) is used for
such purpose, it can Dbe administered alone or in
combination with the follewing drugs. In this case, the
possible combinaticn includes combinations with an

acetylcholinesterase inhibitor (e.g., Aricept, Excelon and

the like), an amyleoid P-production or secretion inhibitor
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5 treatnment or prevention of hypertension, and in this
case, the conpound (lI) can be adm nistered alone or in
conbi nation with the medi canents listed below. In this
case, the possible conbination includes conbinations
with, for exanple, angiotensifns|| antagonists [e.qg.,

| osartan 10 potassiun1(Nu-Lot5ﬂ§ , candesartan
cilexetil (Blopress) and the like], ACE inhibitors
[e.g., enalapril naleate (Reni vace), lisinopri

gge tELF? ggn Sé’ é?@tca Q%%E%&QEQI'QS AQ%&“B% 52, LY-

apto cium “antagoni
n S ate Ani o vas idi pi_n
ATasaanels S5 g ot %%ﬁf@?%.ﬁn‘?’th%ypg%gag ol amyLoid
iuretic rece tor bl ockers, R rece ocC
Enocqan%uh% WO%otgbﬁer.naTagﬁﬁiﬂ%f %@5’@6 (AN-
und ( te .acconpani ed by increase
g?ggﬁoaad %%Feiﬁgﬁi an 25 gei&%?e of the superior
lipid_lo , activity, conpou ) . can_he u
fof { FBaERENEI6r - pravem Fof GOTPBe Bogrobrg PLood Flucose
cconpani ed by .i ncrease of bl ood cholester% and in
ﬂW% ﬁgeaCFﬁg(lEé’nﬁBGn& CHP L3R Be JadTCTcst SHEF NG Grdivity
in conbination with the nmedicanents |isted bhel ow
25 ?héaﬁo§§ﬁ§?é188n€FﬁQt?8ﬁomﬁépﬁéésdééﬁﬁﬁﬁ§vl&ﬁs%ﬁHQPves

a sex .49 hornone and associated drugs [e.g
é§FPé§éan§é§5ﬁ§Fﬁon It is, in wview of ltS blologlcal

characteristics, especially suitable for prevention or
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
such as neuropathy, diabetic neuropathy, diabetic
retinopathy, diabetic wvascular 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,
ischemic cardiac disease, cerebral ischemia, intermittent
claudication and gangrene.

In treatment of these diseases, the high-density
lipoprotein-checlestercl level elevating agent cf the
present inventicn may be used alcone for prevention or

treatment, or may be used in combination with other blood
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i priflavone (Gsten), ral oxifene, osaterone, tibolone
and the like], a bone resorption inhibitor such as
calcitonins, vitamn D preparations [e.qg.,

al facalcidol, calcitriol and 5 the |ike],

bi sphosphonates (e.g., etidronaie, clodronate and the
like) and the like, a bone fornmation-accelerating
agent such as fluorine conpound, PTH and the like.
Furt her possible application of the conmpound (I) is

%Sg‘é%l i%&@&gg%i 8Qu§fsa:;t])grg U3 e Iri%t Qg S NGe, Bhoad oo 56,

yceri | eve ~Factor I' that “involves in
FL%QQ chottingshave Pragd %b‘ig & ri?lli%ttle%d and o
rrg ycerP €18 ecPéased“and 676 ing 'S suppressed
by intake of 0-3 fatt aci.d, hypert.ri.alyceridem
T R e R e
VLDL.of .a hyperlipenm a patient 15 increased
bR Lirhi %51 P RF RS gan ac EroarSPROHIS: 2B B om a
vgscuLar endothelial cell nore stronq%y ipa t hat of
3°PePSohchadi A RGFREI BEGEATRI-pCAS it* it9Calt$d™ Hought
t hat tri%cheride,§hereLnafter referreg as T0). . :
§8EPeasEsTihe TPRbIPASRYLFS tabi-MPly CaPhdfefiiE 111Gy 10 this
view of the TG 20 |owering activity, .the conpound (I?
FessutPableef o) PrevBAtioR BFePREatHeRt 6F %-hr

formation. In this case, the conpound can be used
arsHelsr 2nA EBRLILASEI on (wi't B SUHE OR¥IWF SChédspdut (e 9+ -
agents listed below, preferably for  oral ,
ggﬁpﬁpggﬁgﬂﬁgm_gliciazide, glimepiride and the like}, (3}
an o—gluccsidase inhibitor (e.g., voglibose, acarbose and
the 1ike), {4) an insulin sensitizer {e.g., picglitazone,
rosiglitazeone 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).

A combination with a gynecoclogic disease treating drug
(a climacteric disorder treating drug (conjugated estrogen,
estradiol, testosterone enanthate, estradicl valerate and
the like}, a breast cancer treating drug (tamoxifen citrate
and the like), a endometriosis and hysteromyoma treating
drug (leuprcrelin acetate, danazol and the 1ike) or the
like, or a combination with such a drug and a diabetes
treating drug is also pocssible.

Furthermore, a combination with a hypotensive agent is

possible, and *he agent includes, for example, (1) a

diuretic (e.g., furosemide, spironclactone and the 1like),
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25 Thronmbus formation preventing or treating drugs:

bl ood 50 coagul ation inhibitors [e.g., heparin sodi um
heparin calcium warfarin calcium (Warfarin) etc.],
thronmbol ytic drugs [e.g., urokinase], antiplatelet
drugs [e.g., aspirin, sulfinpyfazone (Anturan),

di pyridanole (Persantin), 5 ticlopidine (Panal dine)
cilostazol (Pletal) , clopidogrel etc.]. In addition,
t he compound (1) has superior high- density

ka°%“§§%§EéH§%§§t§é9be'?ﬁ%&bﬁ%%&athy. ?Ct£¥éﬁ¥lo§n%nd the

i's’ | ow toxic. erefore, ese conmpounds and salts 1

f . 1 f | .
;ggé?greggﬂt?gn“%$8%8€£§£¥na§[ 9%cngﬁgﬁ-eanéggéﬂfg£ {e.g.,

reatnent of pri | ow or

Q%QQEQSHSit%ﬁg&%?%%?ghgg%%é%%%géﬁg;mﬁgfééruﬂﬁngH%&Esartan,

Sease or agent for

evention ar treatnmen f r.diac _int Lon, .
BIREFBLERD, drct Grtenbes hyddr e att B EhaPHL T, opverting
di abet es, diabetic,co ation

| ipid abnormalit % |

PHEVT Pice SN tHrbe. USed Tor RPEveREIAg Of FakH ng Jetepril

AvaEerBls-ShRonte PrRBomiKEa o, Mregeiyt Freagonist (e.q.,
hropat hy, diabeti, Cdiabetic .

FEPrHORSE Ry, THy A CHerCoirHin vaRlgRspine besylate

di sease, thronbosis, pancreatic disorder, ischemc

@afdFag 4t &8asePElrn li&€heni a, sequel a of cardiac

In additicon, a combination with a chronic cardiac
failure treating drug is possible, and the drug includes,
for example, (1) a P receptor blocker, (2) an ACE inhibkitor
[e.g. enalapril maleate ({(renivace), lisincpril {longes,
zestril ete.)], {(3) an angiotensin II receptor antagonist
[e.g. candesartan cilexetil (blopress), valsartan, losartan
etc.], (4) an aldosterone antagonist ({spironoclactone,
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
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 facters such as ischemia, effort, excessive
exercise, trauma (bruise, skeletal muscle bleeding,

electric shock)}, burn, malignant hyperthermia, malignant
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infarction, heart failure, cardiac val vul ar di sease or
Al zhei ner's disease, in a mammal (e.g., nouse, rat,
hanster, rabbit, cat, dog, cattle, horse, sheep,
nonkey, human and 25 the like). In addition, the
compound (I) is suitable for treating and
preventing hypoHDLem a (i ncluding primry
hypoHDLem a), Tangi er di sease, and ischem ¢ heart

di sease that is developed frequently in a diabetic

B LEDh ool 6L IODRPRYSE L, 20010, g compawny)

S par reati
xﬁ&%&?é%”ﬁ Q¥B%r8 vPe T ookl oo PANLLCUL A, 5 o) getabolism
ypertrig ycerl ent a,  hyperli poprotéinenia dan
hyperchol esterqgl em a, ,as wel | as,_at heroscl ergsi.s
DABEEIAPL Y oSl an APF SR THEr ef Momeant tHe [Seaondarys
di sease tE reof . such _as.corognar rtery di sease,.
COFEBRAT {ShBAPESCEE SREAEyEm TegFdfy dron ool disorder
arteriosclerosis, peripheral arteri_osclerosis,
FREGr P boenf OB 206 GRPVn L 2GaRGFene And i Tké s a
further notable exanple for applicati,on offthe .
compound (F), PpPevEREFORYoP Tt PEAVRBNIIGF CATSRE AEA ST
15 disease is exenplified. It has been known that
FYi2r8as3eTBFUBF00E cREFeSYEPGPIEIAYr iPdk FFaCEorIHEs (&-9-
Al zhei ner's di sease. The conpound (1) can be used for
PHeventi 6AIBFEEFBaLRBAP ISP T SAl SHEILREPOS 1 s €4 e RIS
Its superior high density o .
etc.) and further, rhabdomyolysis in a serious case, etc..

In particular, the compound (I) exhibits superior
treating or preventing effect against myalgia induced by a
HMG-CoA reductase inhibitor and further, seriocus
rhabdomyolysis, and inhibkits decrease of
geranylgeranylpyrophosphate in a muscular cell induced by a
HMG-CoA reductase inhibiter (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 rhabdomyclysis,
mycglobinuria asscciated with rhabdomyolysis, or myalgia,
in a mammal {e.g. mouse, rat, hamster, rabbit, cat, dog,

cow, horse, sheep, monkey, human etc.).

The ccmpound (I) has superior ubiquinone increasing
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| i poprotein-cholesterol |evel elevating activity and
lipid 20 lowering activity, and when the conpound (1)
is used for such purpose, it can be adm nistered
alone or in conbination with the follow ng drugs. In
this case, the possible combiqiati on includes

conbi nations with an acetyl cholinesterase inhibitor
(e.g., Aricept, Excelon and 25 the Iike) , an anyloid
R- production or secretion inhibitor 52 (e.g., ay or R

§8E£9£@§eS%EB gg%@ gﬁﬁﬁ 2% %?e%%unbYef%é %7%§éﬂﬁmkh%nd

i ke), an~anyl oi

§§gg§£ggga DR 19! olBoltes Tk 03703 REHBG LAy ana

Ke) n “addi since
I Lo I

§aﬁ°?99fﬁﬁoéd%nﬁﬁégge T S Lt o R

ff f d hi bet
?%sa%r%”ﬁgsfﬁ?éﬁgs The"Pga %%%vﬁgwlgetlpg”%fo%%%%aaon of
éharacte Stlé Ee0|ab ﬁab € Eor r.ev ntlorherelrl

65??88F At © foﬂyg r§l YEé &CQ FotHé “s 8¢ ﬁ&&r?’ ’
di seas rising t her fron1 uch _as npl i at i.ons
SEaaRy s e By e e S DR SR T whgious organs

failure , Circ Iatory i sease such as an

BBHe HEPBORE LR Sb O TEOR F70 v oReEing L AauSaptorred Ls
anorexia and diarrhea, nervous_ s nptons 15 such
ﬁEEP@BéFh9rgapaggﬁﬁgnﬁgﬁpgpatﬁ? dﬁébeﬁlg compound of the

present invention can prevent cell death caused by ischemia
or the like and can protect the function ¢f a cell and an
organ, and thus, it can be also used as an agent fecr
maintaining the function of an organ, an agent for
protecting an organ, an inhibitor of organ cell death, or
the like. Specifically, the compound cf the present
invention can prevent or treat heart hypofunction
(including damage c¢f cardiac muscle), brain hypofunction
and pancreatic hypcfunction resulting from various factors
(in particular, based on ischemia) and the failure of each
organ and can inhibit progress to death.

In addition, c¢rgan dysfunction may be organ
dysfuncticn resulting from diseases such as
arteriocsclerotic diseases {(cardiac infarction, angina
pectoris, brain infarction, cerebral hemcrrhage etc.)
including ischemic cardiac disease, cr may be organ

dysfunction occurring during or after an operation or



10

15

20

25

retinopat hy, diabetic vascular disorder, as well as
insulin resistance and di seases arising therefrom
such as hypertension and inpaired glucose tol erance
and the secondary di sease such as cardi ac di sease,
cardiac failure, 20 ischem c cafdiac disease, cerebra
ischema, intermttent claudication and gangrene. In
treatment of these di seases, the high-density

| i poprotein-cholesterol |evel elevating agent of the

gggﬁggﬁah@‘é%%h%f”@% %?‘c used %‘u‘}f&‘ri‘%fror L RO, OFt he

atnment, or sed in conbination Wwith other

P%gggnﬁslgbgﬁ%igﬁlqgerﬁ%% %r Q%loEtny %%%%ﬁﬁiéﬂﬁggﬁre551on,

IS case eSe compounds are preferab

ﬁﬁgkgbﬁhgrggo og5§| aﬁﬁe%g%%%'%?%g(gl%%?%%?gbgevel%pment

raorafF di srntégrating Bl'et
%?Z%%Lre %E% % gggg%ﬁga¥&ge % q@uﬂ'%éeth#% c disease
di t hat nmbi ned hi .
ﬁf?fliﬁssﬁéﬁh A5y %sgf%ﬁo 12535 'Oﬁ-’u ety ARG e

the ik ) fon urea_agent :
GFEOERLFE G2 TOF: GEAZPHE RGP R Eoe! S e 790,

(3) 1 cosi dase .i nhi bj t or i ose

ok bBSE and. tie OFARE) L CAPCRT 1 feH tTEG 1 e, Liver,
%ﬁdgﬁgogboggébgégggen,r%%h%&%%%{o%%w?Q%;gT%Jﬂ,kend(égrvous
tissue (central nervous tissue, peripheral nervous tissue
etc.); preferably, peripheral nervous tissue and, inter
alia, preferred are heart and nervous tissue.

Having both of squalene synthase inhibitory activity
and ubiguinone increasing activity allows application of
the agent tc the prognosis of ischemic disease or the like
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
consciocusness or life-prolonging becomes possible, and
Parkinson’s disease or Alzheimer’s disease resulting from
central neurodegenerative disease can be treated. In
addition, treatment of numbness of hands and feet,
imperception, pain, thermal sensitivity abnormality, ulcer,
or nervous hyporeflexia resulting from peripheral
neuropathy becomes possible. In the case of a heart,

treatment of cardiac failure or arrhythmia, or life-
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i nhibitor (e.g., Epalrestat, Torestat and the |ike),
and a glycation inhibitor (e.g., am noguani di ne and
the like). 15 A conmbination with a gynecol ogi c di sease
treating drug (a clinmacteric disorder treating drug
(conjugated estrogen, estradigy, testosterone

enant hate, estradiol valerate and the like), a breast
cancer treating drug (tanmoxifen citrate and the
like), a endonetriosis and hysteronyonma treating 20

?fHQOﬁ&?HBrBé@Bh@SHE%EQESiedanQAOEh%n@a%Qe ol k&irRlys,

Tke, or a conbination with such a drug and a

digbst esy, tEﬁ@mFESggégg L aliseRASSih! eenffurt hernore,

a conbi nati on a hypotensive agent is possible,

gPQnégfaﬁ?SEHoh”CEBd§§fe gEogéﬁgghglb%%bm%s %%551ble

I ure furosemd spi actone a
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ateno an angi otensin rec p or

§§ ﬁg gg ggg?%aﬁsg ﬁvit&aggﬁsg ﬁ%ﬁh%x%%lt{fﬁtlng
£GP AARRIE, D SERALALIAS S LA S <
AT R .
leeh and the b i ke 0 addlhlon %Vcog%%n %&onfgég%tln or
thVSREECRaFaRaRe safe y used as’ an ag P g
treating cardiac infarction, arteriosclerctic diseases,
hyperlipemia, brain infarction, cerebral hemorrhage,
neurcdegenerative disease or diabetes, or diabetic
complications, in addition to an agent for preventing or
treating and an agent for inhibiting progression of crgan
dysfunction or organ failure.

The compound (I} can be used for treating or
preventing arteriosclerosis, hyperlipemia, mixed-type lipid
abnormality, diabetes, diabetic complications, diabetic
nephropathy, diabetic neurcpathy, diabetic retinopathy,
arrhythmia, peripheral vascular disease, thrombosis,
pancreatic disorder, ischemic heart disease, CHD (coronary
heart diseases), cerebral ischemia, cardiac infarction, the
sequelae of cardiac infarction, heart valvular disease, or
Alzheimer’s disease. In additicn, the compound (I} can be

used for preventing or treating cerebral infarction;

cerebral hemorrhage; pollakiuria, urinary incontinence or
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10 failure treating drug is possible, and the drug

i ncludes, for exanple, (1) a R receptor bl ocker, (2)
an ACE inhibitor [e.g. enalapril nmaleate (renivace),
lisinopril (longes, zestril etc.)], (3) an
angiotensin |l receptor antagajyst [e.g. candesartan
cilexetil (blopress), valsartan, |losartan 15 etc.],
(4) an al dosterone antagoni st (spironol actone,

epl erenone), (5) an endothelin antagonist, (6) a Na-H

TR UBTORRE IR ERG (1 P, DR S ETARRE PRFORLES
AR R B0RL LR O L ThaL e

trea reve
ect agal St co

[ k I I
Tecrossa o CSFFﬁQaSIeaaS's&&sgd BB RSErr oge PabtGre™ t0
%’%Fﬁ%@g SR CrEbaPPSE 8 DESaaPRG, 2818 CETPRE Shadly 12
I t h th I t. 55 nd
PSRk, YRS i 4t seaces
stro |nfect|on i nt oxi cati on, netabolism

n%% ¥F9 8H81H9perthernia More specifically, the

conpound (1) protects skeletal nuscle from cel
di sor §8FtBeFBSEPt | HYlfAHoRPPRe "aBobEFalthrs ey to activate

addition, the conmpound (I) has treating or preventlng
ghge@@Paégpﬁgppllng protein) function. ~Therefore,

compound (I} is useful for preventing or treating obesity
and is suitable for preventing or treating impaired glucose
tolerance, diabetes, insulin resistance, hypertension,
hyperlipemia or the like associated with obesity.

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

compound (I) has ubigquinone increasing activity in addition
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nyal gia resulting fromcytotoxicity of other drugs
(e.g. HMG CoA reductase inhibitors, cyclosporin
fibrate drugs etc.) and further, rhabdonyolysis in a
serious case, etc.. 10 In particular, the compound (I)
exhibits superior treating orgpreventing effect

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

i nhibitor and further, serious rhabdonyolysis, and

i nhi bits decrease of geranyl geranyl pyrophosphate in a
fuscuban §8LE-LRGUGED DY <G 12V EAMILETUR! 3% treat
I'nhibitor (e.g. atorvastatin, [ovastatin,

SLONARLEL LD aPLAVASLALLD, LOSYLRR! B fr dkARILALIY ous

avastatin, cerivastatin, pitavastatin etc.

%%?Eg%?dfgkgugg§ §H8e3h8%?§$ﬁé%%gkeggs%&%m @Ey&%%§;¥§ilure

y-and i s’l ow 't OXi refr’ore,” the agent
he ,present i,nventi on can_be _safely used, far :
%g ggagéén n?o EBPe%gnﬁﬁnsnge Fggtﬁﬁg%%ﬁaﬁ%ogﬁﬁaggéé with

nygglo%i uria.associa egrmmth r habdo oh %Esin%&easin
fryaffira, ~Crh-a famtal - (82§ "FoliSe & raivs ter el
rabbit, cat, dog, ., cow, horse, .shee nonkey, human
AEE0y s T BarsbaRd ( FRoRgE BlpEEreT MO, 2
jncreasing 56 activity, and.preventing or treati .
bPfehr KQarRgt o or NP el CARGOBrf G CETBRUe e o aving
of ,organ dysfunction and,  organ failure, and tqys,kjs
Hgégapnggeaﬁng§§ﬁ§lpgract1v1%y in addition to lipa

lowering activity is excellent in terms of being capabkle of
preventing or treating organ or tissue failure in addition
to organ dysfunction, and alsc has life-prolconging effect.
When the compound (1) is applied tc the aforementioned
various diseases, it can ke used in combinaticn with
bioclogics {e.g. antibodies, vaccine preparations, etc.).
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 o
antibedies and antibodies directad to other cytokine,
amyloid B vaccine preparations, and l-type diabetes
vaccines (DIAPEP-277 of Peptor Company, etc.), as well as
antibodies or vaccine preparations directed to cytokine,
renin-angiotensin enzymes and the products therecf,

antibodies or vaccine preparaticns directed to enzymes or
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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 ischemc ofgan 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 and an organ, and

%EH§?ihg Eﬁ@o??eél§9 B§%gda§1§ﬁda&%%%bEQHsnﬁmdﬂfﬁﬂgdﬁés or

unctlon or an organ, gent for protectlng an

2988y TQE?E%OEOOE& %techi)r%%%tll?ls Uy difed ke

peciTi Ca COﬁpOU present I nventi on
f I
SRS B, Lo o e U e e oo

f t I f
%aﬁ %3?%.6@uPépga%?sce's"%ﬁ%?%%ﬁem the' LT e
[ . d h 0|l
R I UL og%isi%rstéﬁﬁne%s%l&ﬁ% Ny The
resulting, fromdise arter.i oscl eroti

HFCEbeBe CpehRty ac P APaRe: Lo eRG A b SR EaTee g Tiated
PE RV EORAPHr aG St BeA08106F ey BUZFGn 238 He products

sfunction occurrlng durln%'or after an operatlon or
éereof therapies using DNA decoy such as NEkB decoy,

therapies using antisense, therapies using genes associated
with enzymes or a proteins involved in blood lipid
metabolism (e.g. genes associated with metabolism,
excretion or abscrption of cholesterol, triglyceride, HDL-
cholesterol or blood phospholipid), therapies using genes
assocliated with enzymes or proteins (e.g. growth factors
such as HGF, VEGF etc.) involved in vascularization therapy
for peripheral vascular obstruction, therapies using genes
associated with proteins involved in gluccse 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 regeneratiocn or
revascularization, or vascularization therapy utilizing
transplantation of marrow cells (marrow mononuclear cell,
marrow stem cell etc.).

When the compcound (I} is combined with other drugs
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transpl antati on of an organ. Further, the agent of the
present invention is also useful for inhibiting
progression, inproving prognosis, and preventing
secondary devel opnent and recurrence of diseases (in
particular, ischemc disease 5;such as ischemc
cardi ac disease or brain infarction) which are causes
of the aforenentioned organ dysfunctions. Herein, the
organ i ncludes, for exanple, brain, liver, Kkidney,

8ﬁt ?EHSSEmoHaESr%ﬁ% 28%% cble %Eh%%kd %%% PRCHURMS diseases,

SSUG central nervous tissue, perlp er al nervous

héééeac%gvgtﬁpéreﬁ eheraply, %erbﬁﬁ%,%EeQ%HV% a combined

I Sssue an |a pre er are heart

PB4 R0 Lt IO
ti allo t of t

1 ) SRR TR0 g e SRR e

h , h
eart ern er.vous tlss%elggancreas 3r t e

For hbnGr 6ot n' RESAREe of SIBPArT( AGFUGls SLrUgtEration
hi bi t t t
CbnscroboREssTor T %%S%éro‘e’gﬁg.«cﬁg‘i@sﬁ'ﬁ%@s&s& oi'é, %nd® °

Par ki nson' s disease or, Al zh e mer's disease resul.ting
??6HPQEEEEHF?2 Cﬁ@&?é&%@&ﬁer&tﬁvep8W dSe GARTpeSS, tablets,
fted In _additiqgn, treatnent of nunbness of hands
FeetaPSHABSr c&pIREH 1OBAY n SYEHESma P dRd ity ff 12115,
abnornallty ul cer, or nervous hyporeerX|a resultlng
§pgﬂ¢ﬁg}pﬁﬁergplutlons etc.). That 1is, at least one

compound (I) can be used alcne or as a mixture cf a

Eﬁgrally

pharmaceutically acceptable carrier (adjuvant, excipient,
additive and/or diluent).

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

croscarmercse sodium, crospovidone, low-substituted
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neur opat hy beconmes possible. In the case of a heart,
25 treatnent of cardiac failure or arrhythma, or life
58 prol ongi ng becones possible. In the case of
ki dneys, inhibiting the progress to dialysis or rena
transplantation, or |ife-prol gqigi ng beconmes possi bl e.
The conpound of the present invention has superior 5
ubi qui none increasing activity and preventing or
treating ef fect agai nst organ dysfunction or organ
akegﬁpragglbél1h9$@éoxbsrtIQ§n§fatgta&eﬁ eeapound of

e presen I nvention can be saf el Yy used as an agent

iQﬁrPEgMgann ‘o agké@?hhngt%QEgE@C LAhREGH QRearate, talc,

arterrosclero seases hyperlipem a, brain
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dr sease I abet es I abe IC COﬁp I Catl'ons

agglt&gg @813” 3gen geg 518&§&8”t%99aﬂﬁ age&a g,and

agén progreé5|on 0

¥éf%ﬁgv%8” or °r8§r188"“r E%t%ﬁ@?ou%q (bk eqn y, a

e use or treaFl prev ntlng arteriosc er03|s
d-t
Gyeecl 108l s 1 XG0hReghipide e%ﬂzgﬁ%hsa%hﬁ'e%%%%%we
bet di ab h
sk nEU ceally, O abel Lo ol

%%gggﬂgéﬁaghglghiggdgke a%%?ggggtg%%%h gb%%%susuale

containsg the compound (I) in an effective amount for

e of the

treating and preventing disease. The content of the
compound of the formulz (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 compound (I} as
an active ingredient, said ingredients are not particularly
Zimited 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



heart di seases), cerebral ischem a, cardiac

infarction, the sequelae of cardiac infarction, heart

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

addi tion, the conpound (1) can be wused for preventing

or treating cerebral infarctigf 25 cerebra

henorrhage; pollakiuria, urinary incontinence or 59
deteriorated excretion of urinary bl adder based on
neuropat hy; Parkinson's di sease based on

gﬁgrggﬁggﬂﬁﬁaggge 1dhseasey ﬂggf%§ e%ﬁ%&u&%sﬁ%l%%e compound
ementira, in i fion to- cardiac failure and rena

fall . _Th d (l)..i al.sq . I I th
(Ehi BP 2" SaSERRRHEE o8 By PR, SeiRudielorgH or another
Life- I I Furt her bi qui none

PuporPLd Patacelars i RaLoeB FuOar g et e

repor 0 activa
f Lon. Theref h ). ] f .
BB enBiingLof trBGErAg oBeetty 10 s rE SiHTLRrasesing

B R e
' ' the like, i at i th obesity.
S Post PRE EOnBotATEr Rad HOEh ot LR ERe R Hs@nd 2n

i nhibiting activity and ubi.qui none increasing acti.yvi
ERCIRE RAdi £ BATEETY Bi 4t 4E6EAS ioﬁpraé\ﬂtﬁ%ra&%ﬁ#e
such as chol esterol |owering activity, tri%kycetide
PERRFIHE’ a&t PVi FYTRAGSALGR- GeASALY e Prep ed in advance

| i poprotein-chol esterol (HDL) ,
alone or a uniform mixture ©of the granule and a suitable

10 additive. The present tablet may contain a ccloring 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, physiclogical saline, Ringer's soluticn or
the like for an aqueous solvent, or in a conventional
vegetable o0il or the like for a non-agueous solvent to
obtain a certain amcunt of the resulting inijection, o¢r by
putting a certain amount of the compound (I) into a

20 container for injection and then sealing it.

A carrier for an oral preparaticn 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 physiclogical
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| evel elevating activity, it can be extrenely

advant ageously used for preventing or treating organ
20 dysfunction or organ failure, inter alia, organ
dysfunction or organ failure resulting from di seases
such as arteriosclerotic disease (cardiac infarction,
angi na pectoris, cerebral infarction, cerebra
henorrhage etc.) including ischenm c cardiac disease.
In addition, since the 25 conpound (1) has ubi qui none

EA¢rgasi Ry @EEbgbtﬁoﬂﬂtggg'%h@naﬁolhgush@dj|d®M%ﬂdﬂl
aCt|V|fy ?Of exanp e, it can treat i schem ¢ cardi ac

gaa §§8naﬁﬁgveekh@E LEeat 1FREe ;S8 GUs d@%€¥é¥3prepﬁratlon

ure inhibit progress fromcardiac failure

&??LBE g ?tggg§ Lijghy extremely useful as conpared

| owering agent havi ng no ubi qui none

| nCr OARLTRRABEL b LY ek BAdLLON eOAdinO A BY a1co used

organs Such and nervous tissue,

gapound. (L) hav 'ﬂgﬁogb' QUENGNE SL0CT eaHNY AL I case

dltlon we CtIVIty IS "excel

b bl f 10
bFBRR= B Ors by PR Pufeen BE T on o0 S el

organ
ti h I ff t
P R PR LA o i A
var i ous . di seas in conb|nat|

RO 8 PR nathgEale ™ YBStokn SYATA Terdhd ey, a

p%ase separation method, spray drying or a similar manner
thereto, or a preparation cbtained by formulating the
microcapsule or a pharmaceutical composition in sphere form,
needle form, pellet form, film form or cream form, as raw
material, intce various dosage forms. The dosage form
includes a parenteral preparation (e.g., an injection or an
implant for intramuscular, subkcutaneous, 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
carboxymethylcelluleose, sodium arginate, sodium hyaluronate,
etc.; pretamine sulfate, polyethyleneglycel, etc.),

preservatives (e.g., methylparaben, propylparaben, etc.),
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15 Alternatively, the conmpound (1) can be applied as a
conbi nation therapy in conbination with genetic
therapy. The anti bodi es and vacci ne preparations
i nclude vaccine preparations directed to angiotensin
I'l, vaccine preparations diregied to CETP, CETP
anti bodi es, TNF a 20 anti bodi es and anti bodi es
directed to other cytokine, anyloid 1 vaccine
preparations, and 1-type di abetes vaccines
KP&@\E’E 2244 QhRent Qé.g‘?”p%%iuﬁt %hgpré%ie\’,"eh'an%%tol,
ant I'bodi es~or “vacci ne "préparations directed to
Lne, i.n-angiot ensi z .t he ,products
e e RS s S R
di ed t r,.61 _pr [ Lnyol i\n hl.ood -
Pyt hee B e Rk oarbe e r S ab B Re s e & gt 4 9
enzgnes or proteins invoIv%d in__coa ulagb n.|
fi'b I"bo

HRogER0rYEPS 8y Sfen Fn Bl S68PANa " %ak
FRSEIBERLERE! 3B dibstbetihe Righelns odal vl
SUELL Lherapy Laeludes Lhenaples Yol 19 0N ccc
20115 RLORIGHS 5 LUST 2Bl EISEIBL S5 M0 O O5RRN o0 01z,

t her api es usi ng genﬁs associ ated 10 with enzynes or a
BF6t &i AS FAVYEI FB8d°LAYLPESESISPE - met abol i sm (e. g.

genes_associ ated w th netabolism , ,
When the sustained-release preparation 1s a

Eroc%psule in
l1es O

microcapsule, its average particle diameter is about 0.1 to

about 300 pm, preferably about 1 to about 150 um, further

preferably about 2 to about 100 pm.

When the microcapsule is formulated into a sterile
preparaticn, 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 methed 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
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excretion or absorption of cholesterol, triglyceride,
HDL- chol esterol or bl ood phospholipid), therapies
usi ng genes associated with enzynes or proteins (e.dg.
grom h factors 15 such as HG-, VEGF etc.) involved in
vascul ari zation therapy for pefipheral vascul ar
obstruction, therapies using genes associated with
proteins involved in glucose netabolismor insulin
resi stance, and anti sense for cytokine such as TNF.

B‘L:ngéﬁ?étc'ﬂéﬁ' yfotrh%x%ﬁg@%ung Gk GaRr Benused 9y ocily

I nat1 on W th various or gans regeneratlon
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isotonic sodium chloride solution. A sterile involatile
cil may be also usually used as a solvent or a suspending
solvent. For this, any inveolatile oil or fatty acid can be
used, including synthetic or semisynthetic fatty oil or
fatty acid, and natural or synthetic or semisynthetic mcno-
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
—emperature of an intestine tract, is melted in a rectum
and releases a drug, such as cocca butter or polyethylene
glycol.

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

tablets, pills and capsules, etc.. A preparation in such
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suspensi ons, solutions etc.). That is, at |east one 10
conpound (1) can be used alone or as a mxture of a
pharmaceutically acceptable carrier (adjuvant,

exci pient, additive and/or diluent). For the nedicine
of the present invention, the ggonpound (T) which is
the active ingredient may be 15 adm ni stered as bul k
powder, but usually, is admnistered in a form
prepared by a conventional nethod appropriately using

A0 2PPT BRHhat enanBURteRE rBACBNVRALIEBRAknd/or kneading an
pharmaceutical carrier, for exanple, "an exci pi ent

g@tgve EﬁgfggﬂéﬁeréemebsndkagkhnatsqéggﬁlBﬁ@r%@@ative, for

car bonat e; [act ose, starch, crystalline cellul ose,

%Qgﬁglgfagaééasg $4gaLsePOLaY uige%t%ﬂ§%§,eh%nh¢t%l (D-
i nder {e: al cohol h

g. dextrin, “guns, ol"ated starch,

RS aPoxIbt ory et hy el Fol osBy BirFalsn decdy, gm0 staren.
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further additives as usual, and said¢ additives include an

inert diluent, a lubricant such as stearic acid and
magnesium stearate, a preservative such as parabens and
sorbic acid, an antioxidant such as ascorbic acid, a-
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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stabilizer (e.g. sodiumsulfite etc.) and a
preservative (e.g. parabens, sorbic acid etc.). The
nmedi ci ne of the invention including the

af orenenti oned agent usually contains the conpound
(1) in an effective anmount forgglO treating and
preventing di sease. The content of the conpound of
the formula (1) in the nmedicine of the present
invention is usually 0.1 to 100% by wei ght of the

total n,preparatbplyr,fhennRdiCiRetH3Rd bLRpERBiRLESaNEthe
invention may contain drug ingredients other than the

&8&9@&?90£$2 Qéu%?l?naﬁehkvg.b@gE%db@nW%,sﬁ&gferably about

I ngredients are not particularly -imted as long as

§he obIgetyof LO8hnvenblhap besaghi evedor 2fd canihe

used at” an appropri ate conbi nation ratio. Specific
f incl . .
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be. 2roduged Y, grany! ating, ogpthe sameound (i) oatone
Sxeiplent, g binder, @ 9isinteqrant of (A 8N ocher
factors.

The compound of the present invention has squalene
synthase inhibitory activity, cholestercl lowering activity
and triglvceride lowering activity, and has high
selectivity for transition to a target organ and a wide
safety margin. Thus, the compound of the present invention
is useful for preventing or treating hyperlipemia as a
lipid lowering agent and is also useful for preventing or
treating artericsclerosis.

A medicine containing the compound (I} of the present
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 compcund and the
administration route, etc. For example, when the medicine

is used as an agent for preventing or treating hyperlipemia,

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



10

15

20

25

suitable additive by a suitable nethod, followed by
addition of a lubricant or the like, and then
conpressing 5 the resulting granule; by conpressing
directly the conmpound (1) alone or a uniformm xture
of the conpound (I) and an exg pient, a binder, a

di sintegrant or another suitable additive; or by
conpressing a granule prepared in advance alone or a
uni formm xture of the granule and a suitable 10
Qgng'YetoTQGOPﬁgseBEeE@?BS&y”@%OEQnE@'@032@@|%@'6§ the

agenf,” a corrigent or the I[fke if necessary he

pLesent ngﬁegga¥t9§ abgs oﬁﬁﬁtQQ Wt R %h%ubﬁégl%f an oral

coat| ng agent I njection can e prepared by

gkégg%xkpg?hsgﬁeeﬂgl 0o ge 0ERUL fnﬁbnglgf,og%(etf@r@bly about 1

e COﬁpOUH In wat er I nj ection,

?g¥§boﬁ§qu8§ba§§ QBO Tg%E S0SHY u%fo@hgracE %elﬁﬁﬁredient

eou v I'n a conventi onal

en
bl I the ik I :
SBUAMA aSel A A ga?aﬁ%e?eﬁtﬁggPegﬁF?%He°“ﬁos9°&§%ﬁt§?lS

no I njection

utt t t f th d (I [
BYupBuh A aptEh: & R=BERITn ond tﬁeﬁ°222FPng(.3 e

carrier for an oral preparation includes substances
used conventionally in the drug preparation art such

rc nnito sta
col | uPBEe EALBURyHeCHoMEbEPal SEEPagatiAr Brerplge nd
carrier 25_for injectio cludes distilled, water
EﬁygpbmgﬁFéé|Examphes WLEl ?urt er 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. 211 & walues
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 temperaturs (normal
temperature), as used herein, 1s from about 2C°C to about
30°C.

Respective symbols in Fxamples have the following
meanings:

Ac: acetyl, Pr: n-propyl, Me: methyl, Bu: n-butyl, Et:
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65 saline, a glucose solution and an infusion
solution. Additionally, other additives used for
general preparation nmay be suitably added. The
medi ci ne of the present invention can be also used 5
as a sustai ned-rel ease preparatjon. The
sustai ned-rel ease preparation nay be a m crocapsul e
(e.g. mcrosphere mcrocapsule, mcroparticle etc.) as
it is prepared by a drying-in-water nmethod (o/w
%5299, WO/ YW ABLROG) | €kC,0; B RS E SePAr ahON N, N-
met hod, spray drying or a simlar ‘manner 10 thereto,
85m@tH&§@9FﬁBh§He?b ﬁb@%ddéﬁgkgpqu@%wﬁﬁiihﬁg TEF:
m crocapsul e or a pharmaceutical’ conposition in sphere
or n. foym Jihmefor m.or cream ..
;%?g%h§§§§g&?éﬁﬁtg}i%?%b?%Fé @érﬁggg goéage.forﬁgl The
asage.! on. LBghydescaphatenteraliRiaataliand e .
ninectiron or “an 15 Inplaint for i ntranmuscalar,
ubcut aneous, .0 n,, etg.: ntr | agent for
s R A S L
oral preparation (e.g., hard capsule, soft capsule,
granul e, powder, suspension, etc.). \Wen the
Eustahneg-release preparation is an injection, 20 the
t8tEi-fied- r el ease injection is prepared by dispersing

the m,gro sul e, in a dispersin ent (e.q.
S QbR EeR S dith R rian - 80 HEB O FEEETL) ~1 (3-nydroxy-
pobysaccharides Sueh a8 o-1,2, 3, 5-tetrahydro-4, 1-

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

O~ch,

0O

HoMsC o OH

(1} Carbonyldiimidazole (10.2 g, 63.1 mmol) was added
to a suspension of 2-{tert-butoxycarbenylamino)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 moncethylmalonate (9.7 g, 57.1 mmol) and the

mixture was stirred at 60°C for 1 hour. The mixture was

filtered to remove inscluble substances. The filtrate was
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car boxynet hyl cel | ul ose, sodi um argi nate, sodi um

hyal uronate, etc.; protamne sulfate

pol yet hyl enegl ycol, etc.), 25 preservatives (e.g.,

nmet hyl par aben, propyl paraben, etc.), 66 isotonizing
agents (e.g., sodiumchloride,zdgrannitol, sorbitol,

gl ucose, etc.), local anesthetics (e.g., xylocaine
hydrochl ori de, chl orobutanol, etc.), etc. to give an
aqueous suspensi on, or by dispersing the m crocapsul e

g I S ) Ol i + et 6y
%?1§t¥% SRR L G

Bhﬂor %18r thggﬁesﬁé' ﬁE%EEXeﬁg%@dlum hydrogen

ycerl to give-an

85£%Oﬁg§8eggigglo¥ggﬂdtgﬁ ﬁgﬁ%@hgegaE%E%%%% sodlum ﬁhlorlde

prepar ati on m CrocCa , I'ts average parti

9%?Hft§nf'ér598$5¥%6 sgglyﬁbgﬁﬁfégg(gghdpE f%r%%%%egtrated

ou ur rably about

to about 100 .m _\When the grocap uIe f e
P o SpEr el hr eRarati Ghe Charais, 8% plEmGd ¥y siltca
ol.e ste

P opar Lt Bns £ RBERGA BB DL Fer ﬁwggﬁgﬁ.|.z.ﬁg s PRganeernyL
GRITR L2152, L IO GOTRT L3409 qddhag,an ant| sepLic,
Fed e gL e prssent nyenton.can e ot 159,
85%) as a colorless oil.

'H-NMR (CDCls;) &: 1.29 (3H, t, J = 7.4 Hz), 1.45 {(2H,
sy, 3.87 (2H, s), 3.96 (3H, s), 4.21 (2H, g, § = 7.2 Hz),
7.08 (14, 4, J = 8.7 Hz), 7.39 (9H, s}, 3.49 (2H, s), 4.14
(?H, d, J = 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-butoxycarbonylamino)-3-
oxocbutanoate (11 g, 44.8 mmcl) obtained in Example 1-(1)} in
acetic acid (6 ml) and the mixture was stirred at room
temperature for 30 minutes. The reaction sclution was
concentrated under reduced pressure and the residue was
crystallized from ethyl acetate to obtain ethyl 4-amino-3-
oxobutancate hydrochloride (7.9 g, 43.5 mmeol, 97%) as
colorless powder.

TH-NMR (CD:CD} &: 1.27 (3H, t, J = 7.2 Hz), 3.62 (ZH,

5), 4.124 (24, s), 4.20 (2H, g, J = 7.2 Hz).
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20 net hod. Such preparation can be usually prepared by
m xi ng/ kneadi ng an active ingredient with an additive
such as an excipient, a diluent or a carrier. The
"parenteral”, when used herein, includes subcutaneous
i njection, intravenous injectjion, intranuscul ar
injection, 25 intraperitoneal injection and infusion.
An injectable 67 preparation, for exanple, a sterile
aqueous or oily suspension for injection nmay be

prepay ¢ ﬁ§#§90?lSHhE§P£§e dhsper gl ng. agepho?; Wakt kBded to
agent and a suitable suspending agent by a nethod

gnQM@utﬂoﬁthaélf 3&65§5€&L'9 LBLeskabberdapheparabi-epyl) -
may be a sterile |nJectab e solution or suspension in

A di{yents 0?23338LMSEE?F$Bh§H¥1§ QOBXBO§I§ 3280+ eaRR¢dro-

adm ni stefed parentera exanpl e, “an’ “aqueous

%Ol“Eé§90x§?u§£8§§t??§§c§f9b05818r ? ?Ve@taéhhﬁBl )CaRd

e” use es wa nger's so ion, and an 10

a¥|?§og unb?@hoégdg 68|Hﬁ59?|1ﬁ §E§Egé§trlle (15 ml)

nvo al SO usua use a sol ven

N T NS YT
i@ﬂ%ﬁ%??%gé R N e TR
Lriglycerides, A suppositoryofgy Lectal (AT SLLRL £
Examples 1-(2) at 0°C and then added dropwise a solution of
triethylamine (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 0.1IN hydrochloric acid, a 5% agquecus potassium
nydrogen sulfate solution, an agueous saturated sodium
hydrogen carbonate solution and an agqueous saturated sodium
chloride solution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatcgraphy [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, l1-benzoxazepin-
3-yllacetyllamine)-3-oxcbutancate (1.8 g, 2.75 mmol, 71%)
as cclorless powder.

'"H-NMR {(CDClz) &: 0.94 (3H, s), 1.01 (3H, s), 1.28 (3H,

t, J = 7.0 Hz), 2.03 (34, s), 2.71 (1H, dd, J = 5.6, 14.8
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prepared by m xing the drug with an appropriate non-
stinmul ative additive, for exanple, an additive which
is solid at the nornal tenperature but is liquid at
the 20 tenperature of an intestine tract, is nelted in
a rectum and rel eases a drug,7psuch as cocoa butter or
pol yet hyl ene glycol. Exanples of a solid dosage form
for oral admnistration include the aforenentioned
powders, granules, 25 tablets, pills and capsul es,

BL¢, - 2478 €RAr aliongi 0 sugh 63 dogage Houm Gam be), 3. 54
prepared by m xi ng and/ or kneading an “active

kﬂﬁ[eﬁLeBt—CQHPQUH? Wi gheat bﬁas% yone addiiveg for = 11,4

exanp , Sucrose act ose, ul"ose sugar, manni t ol

”ﬁ”@bt?hh Ha't'toﬁﬂ qeﬁErane glarahes fje. & 16N 25 (4H,
C |

5'mérotrystalline ceIIu ose, “agar,

Lgl@ages 1ghl dns CEI%OSQH% HQ?CtMn%S tﬁ@ga%pnkpa_14 5

u afa gel ati'hs, ~ col I'Agens, casé

I um.n, -.a he I ¢,0 n1 nt hetic Iy s r _
F$CEF| & Q? doéaég %o?%s gﬁh %% faﬁn%%urgﬁé ¥, 6.96
g? gi usual and said additives include an 10

Fu t,

a Iubricant such as stearic acid and

zﬁgnezw%@pﬁwgnogna BB 18 A R oy -
2Cgsgé@ﬁ§bgiggggg hE%Steln?Q % %&%%%%? ?%Héﬁ;i
1,2,3,5-tetrahydro-2-oxo-4, l-benzoxazepin-3-
yllacetyl}amino)-3-oxobutanoate (0.5 g, 0.773 mmecl)
cbtained 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 scolvent: hexane-ethyl acetate
(1:1}] to obtain ethyl (2-{[{3R,55)-1-{(3-acetoxy-2Z,2-
dimethylpropyl)-7-chloro-5-{(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-yl)acetate (0.41 g, 0.635 mmcl, B82%) as colecrless
powder.

'H-NMR (CDCli) &: 0.95 (3H, sy, 1.03 (3H, s), 1.28 (3H,
t, J = 7.2 Hz), 2.03 (3H, s), 3.44 (1H, dd, J = 7.2, 15.0
Hz), 3.55 (1H, dd, J = 6.9, 15.0 Hz}, 3.58 (1H, d, J = 14.4
Hz}, 3.62 (3H, s), 3.73 (1H, d, J = 10.8 Hz), 3.80 (2H, s),

3.85 (1H, d, J = 10.8 Hz), 3.8% (3H, s}, 4.20 (ZH, g, J =
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sodium, a binder (e.g. hydroxypropylcellulose), a 15
t hi ckener, a buffer, a sweetener, a flavor, and a
perfume. Tablets and pills may be prepared by further
enteric coating. Solutions for oral admnistration

i nclude pharnmaceutically accepf abl e emul si ons,
syrups, elixirs, suspensions and solutions. They nay
contain an inert 20 diluent which is conventionally
used in the art, for exanple, water and, if

negegsaryy  addifjvegq, Thesegonal 7, sokuti,ons scan1bg d, J -
pr epar ed accordlng fo a conventi onal nethod for

?%?Ephﬁ% by gy xipg anyackiyg ingredient - Qoﬁpﬂﬁﬂd &NGe-7. 34
an i ner d|Iuent and, i f necessary, ot her 25

glt esy £9 gora preparati on may contain,
?§ %Y hg on tﬁg doiage form wusually about 0.01 to

99 VW’5EO§£ ;§9k¥e389UEth91 Eoé?Q3$W°5%§U§'g%—%Q%%%xy 2,2~

0.5t active “ingredient conmpoun

glﬁ%??%r%¥ g 09 cg 398 go§?hgo&lﬁeQﬁ '%%%%rlga@L%QE—

dep en 'ng on ener

feal thy Ceeg hoar?hoda —pdigt a%ggw S} En%“&hﬁ) 2., 3

atim nf stra secretion rat i on “of
805 AR o, LT BT, g, =
Example 1-(4), a 1N agueocus sodium hydroxide soclution (1
ml) and ethancl (3 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 ml) twice. These
extracts was washed with an agueous saturated sodium
chloride solution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was
recrystallized from ethanol-hexane (1:5) to obtain (2-
I[{3R,538)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-{3-hydroxy-
2,2=-dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]methyl}-1,3-thiazol-5-yl}acetic acid
(0.23 g, 0.400 mmol, 86%) as a cclorless prismatic crystal.
m.p.: 219-222°C (dec.) (EtOH-hexane}.
[a]p™® -209.2° (c = 0.34, MeOH).
IR Vmax (KBr) cm': 3500-2400, 1724, 1658.
'H-NMR (CDCl;) &: 0.64 (3H, s), 1.05 (3H, s), 3.19 (1K,
d, J = 12.3 Hz), 3.38 (1H, d, J = 14.4 Hz), 3.46 {(1H, dd, J

= 7.2, 15.0 Hz), 3.59 (1B, dd, J = 6.0, 15.0 Hz), 3.61 (3H,
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The conpound of the present invention has squal ene
synthase inhibitory activity, cholesterol |owering
activity and triglyceride |owering activity, and has
high selectivity for transition to a target organ and
a wide 15 safety margin. Thus,;4 he conpound of the
present invention is useful for preventing or
treating hyperlipema as a |ipid |owering agent and
is also useful for preventing or treating
ﬂtey@@c' BhOSLs. JA-TRdl el o) contapnig the cempaundy, o),
y of ‘the pfesént 2 |nvent|on IS |OM/tOXIC and can
hessalely yseds Ing daiby, dose af e gedici Bevanigsy,),
depending on"the condition and’ MEIgh of a'patient,
he, Ki 0 0 and the ad LStr t igQn - aut e,
étgo gg e%éhpﬁ gEmHE% t hé ﬁEdI? ﬁgﬁzlé §S9§ gs%g 5K, )
§g§€t %g eventlng or treating hyperlipema, 25 the
dai Se or an adult (body wei ght about 60 kg) is

??%abgéi % %gﬁSEQﬁgg%éPF?% . bhégZQ (P}? t%3§g§ case
0.1 100 nyg,

BPefd: abryo3haat & PooBo Ny, “aglally about 1 to 20 m

of the active ingredient 5 in the case of a parentera

preparation. No toxicity is found within such a

éggggleTEe fol |l owi ng Exanpl es, Preparation Exanpl es

(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}-4-methyl-1,3-thiazol-5-yl)acetic

acid

HO o OH
According to a similar manner to that of Example 1,
the title compound was obtained.
"H-NMR (CDCl3) 8: 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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Experi mental Exanples wll further explain the present
10 invention in detail, but the present invention is
not limted to them 'H NVR spectrum was neasured by
Varian Gem ni  200(200MHz) -type or 300(300MHz) -type
spectroneter using tetramethy-silane as an interna
standard. Al 5 values 15 are shown in ppm The

nuneri cal value denoted for a m xed solvent is the

m xing ratio of respective solvents based on vol une

%E'e§?8§tﬂ§ﬁmﬁéz,?EQE§aR§g} %ﬁz % means %by wehght 47 (17,

{ess otherii se‘indicate rati o of elution

351 4eD!Bar KBSt KRS ERLCHTOR g 8 baesoon v,

vobl ume unl eéss di cate oom

egpecat ur normal tenperature) , as used herein, is
%rgﬁ12b%5t?ﬁéc Fg?about 30C. Respective synbols in
Exanpl es have the foll owi ng neanings: 25 Ac: acetyl,
Pr: n-propyl, Me: nmethyl, Bu: n-butyl, Et: 71 ethyl,

Pr: iiopﬁopyl, Et 20: diethyl ether, DVMF: N, N
YFABPh§I for mani de, DMBO. di met hyl sul foxi de, THF:

et rahydrof uran, s; singlet . .doubl et o triplet,
%T<5§éiﬁ§5t35367‘88&8F8‘5668vgf?lHFF GoyEPEt Bred?
M 2ol bl Bl ety PLi12593d, , d5 _SQupli n9,canstant , varo-a, 1-
benzoxazepin-3-yllmethyl}-1,3-thiazol-5-yl)-2-

methylpropionic acid

0\0&

pe
O

Cl 0

N/z >‘S
HOH3C CH, OH

According to a similar manner to that of Example 1,

the title compcocund was obtained.

'H-NMR (CDClsy) &: 0.67 (3H, s), 1.04 {(3H, s), 1.65 (6H,

s), 3.15 (1H, 4, J = 11.6 Hz), 3.41 (1H, dd, J = 7.2, 14.

Hz), 3.41 (1H, dd, J = 14.4 Hz), 3.54 (iH, dd, J = 6.2,
14.8 Hz), 3.61 (3H, s), 3.62 {(l1H, d, J = 11.6 Hz), 3.89
sy, 4.34 (1H, dd, J = 6.2, 7.2Hz), 4.48 (1H, d, J = 14.4
Hz), 6.20 (1H, s), 6.55 {14, s), 6.96-7.36 {(SH, m}, 7.46

{1H, s).

B8

(3H,
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Exanmple 1

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3- hyd
roxy- 2, 2-dinmethyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4,1
10 benzoxazepi n-3-yl]nmethyl }-1, 3-thiazol-5-yl)acetic
acid Ol CH3 /CH3 Cl OH (1) Catbonyldiimdazole (10.2
g, 63.1 mol) was added to a suspension of
2-(tert-butoxycarbonyl am no)acetic acid (10 g, 57.1
mrol) in THF (100 m) and the m xture was 15 stirred
at roomtenperature for 2 hours. To the reaction

sol uti on were added nmagnesi um chloride (5.4 g, 57.1
k)1 cand potassi um nonoet hyl mal onate (9.7 g, 57.1
mrol ) and the mxture was stirred at 60C for 1 hour.

The (M xRUEe) \A@SCPFLF%E%&Q 2t %—H%Eﬁ%_\tﬁoixny?@ﬂe&h%% ~1- {3-hydroxy-

substances. The trate was 72 dilutéd wi th ethyl

chtaﬁﬁe@gggg%%)gl%§h% oWht Eﬁ?&g&%@&%ﬁﬂd‘wwﬂ d,

ah aqueous”sat urat éd so%ium carbonat e

§8FEB&89eBgﬂr%ﬂyﬁ$M%%H§é§@%H%%ﬁ?%—%?%t%ﬁf%%g?ﬂéﬁil)acetic

ol'ution, dried over sodium su te, and t
gggentrated 5 under reduced pressure. The residue was
purified by silica

O\CHS

L
O
Cl il '9)

sz >‘\S 0]

HC O N
HoMC

According to & similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDC1:) &: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H,
t, J =7.5 Hz}, 2.63 (24, gq, 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, 15.0 Hz)}, 3.6l (3H, s),
3.64 (1H, d, J = 12.0 Hz), 3.74 (2H, s), 3.88 (3H, s), 4.31
(lH, dd, J = 6.0, 7.2 Hz), 4.47 {(l1H, d, J = 14.4 Hz}, 6.18

(1H, s}, 6.57 {(1H, d, J = 1.8Hz), 6.95-7.3¢ (>H, m).

Example 5

3-(2-{[{3R,58)~7-chloro-5~(2, 3-dimethoxyphenyl}-1-(3-
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gel colum chromat ogr aphy [ devel opi ng sol vent:
hexane-ethyl acetate (2:1)] to obtain ethyl 4-(tert-
but oxycar bonyl am no) - 3- oxobutanoate (11.9 g, 48.5
nmmol, 85% as a colorless oil. 10 1H NWR (CDC 13) 6:
1.29 (3H, t, J =7.4 Hz), 1.4542H, s), 3.87 (2H, s),
3.96 (3H, s), 4.21 (2H, gq, J =7.2 H), 7.08 (1H, d,
J =8.7 Hz), 7.39 (9H, s), 3.49 (2H, s), 4.14 (2H, d,
J =5.8 H), 4.21 (2H, g, J = 7.4 Hz), 5.15-5.24 (1H,
RGdrody-£2) AN ECh §?&Bbyq '2flo%hy_d cacetat e (B ydo-4, 1-
was added to a soy i on o

XyC 109) 23 tanQAat . i
fygrisbr bt gt i o
(6 M) and the m xture was stlrred at room

t enper at CQO m nutes. The reaction sol ution was
20 congé .ted inder reduced pressure and the residue
was 5% sfromethyl acetate to obtain ethyl

4- am no- oxobut anoat e hydrochloride (7.9 g, 43.5
mml col orl ess powder. 1H NVR (CD30OD) S:

OJ =7.2 FE) 3.69 (2H, 25 s), 4.124 (2H,
m.J = 7.2 Hz). 73 (3) Pivaloyl chloride
was added to a solution of

2- [(B?i;fﬁil fifﬁiﬁ\ifj di met hyl pr opyl ) -

(1) Carbonyldiimidazole {9.7 g, 60 mmcl) was added to
a sclution of moncethylsuccinic acid (7.3 g, 50 mmol) in
THE (70 ml) and the mixture was stirred at room temperature
for 1 hour. To the reaction solution were added magnesium
chlcride (4.8 g, 50 mmol) and potassium moncethylmalcnate
(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 agueous saturated sodium
chleoride solution, dried over sodium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel cclumn chromatography [developing

solvent: hexane-ethyl acetate (3:1)] to obtain diethyl 3-
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7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-oxo-1, 2, 3, 5-tetrahy
dro- 4, 1-benzoxazepin-3-yl]acetic acid (2 g, 3.85
nmmol) 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 minutes. gglo 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 es 1-(2) at OC and then added dropw se a

SQLHLL QR At o;?Strhebh%IaQHng (Bo38 8029 46 M) dless oil.

acetonitri After stlrrlng at room

i 101 6 W h! S0t Rietacd (80nly o mendd Wavh 02N
hydgochhosig gei d, ¢3 g%{aweoers PRLasEum Jhydragen ¢ g -

sulfate ' solu quéous saturate
o BAF cRrap; 3@‘723,?@1 Fortl ot eatovar 1eBa: G Surt dce, 12
Fodt abened Huri 71 S%Byys%.o eqéﬁ%@%ﬁﬁﬁ“re e
chr g 005 200 L(SYel 0P 10 1, SOLYEIL, L2 Y o i
%§3R 5?&01mg %ggtgéée% %rgbggggykgr%pyhaull%%.%%Oagé%hyl
g hoxiphenyl) L2 9 & ohr a2 et b et o
RPN S S AL R L
%er 8% %%H wzé aédéé g%g t%g mix%u§e6wa£4s%1rred

overnight. The reaction solution was extracted with ethyl
acetate (50 ml) twice. The extracts were washed with an
aguecus saturated sodium hydrogen carbonate sclution and an
agqueous saturated sodium chloride solution, dried over
sodium sulfate, and then ccncentrated under reduced
pressure. The residue was purified by silica gel column
chromatography [developing scolution: hexane-ethyl acetate
(2:1)] to cbtain diethyl Z2-hydroxyimino-3-oxchexanedicate
(9.3 g, 37.9 mmol, 94%) as a colorless oil.

"H-NMR (CDCLl;} &: 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, g, T = 7.4 Hz), 4.38 (2H, g, J = 7.4 Hz).

(3) Zinc powder (18.7 g, 0.286 mol) was added to a

solution of diethyl 2-hydroxyimino-3-oxohexanedicate (9 g,

36.7 mmol) obtained in Example 5-(2) and acetic anhydride
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74 Hz), 2.79 (1H, dd, J = 7.4, 14.8 Hz), 3.48 (2H s),
3.54 (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, 4.37 (1H, dd, J = 5.6, 7.4
Hz), 4.55 (1H, d, J 4.2 5 Hz), 6.26 (1H, s),

=1
6.58-6.62 (1H, br), 6.63 (1H, s), 6.96- 7.33 (5H, m.
(4) A solution of ethyl 4-({2-[(3R 5S)-1-(3-acetoxy-

2, 2-dimethyl propyl)-7-chloro-5-(2, 3-di net hoxyphenyl ) -

%?% g Spt ébaﬁxgﬁola 9xer4cl aggezgﬁéée&ug %thOOﬂ)

etyI am no) - 3- oxobut anoat e

?gﬁg%?ggukg %éﬂnﬁhg)%1&§¥ﬁ%n?§§w%@W§§%ﬁnf%rr%gg%@hrs The

) was stirred at 70

gt&rgog egIE%eESQCEEOQeQBB thon, Wgﬁl%o%%%%%F%%%% and the

pressure an resi due was purlf

bXFSiLFEg geks%ghgﬁs %érghgggﬁéggai%?yt&%g&eﬁﬁﬁeé (50 mlj.

ven héxane<e acet bt a
ERerhor bRoByFTE7E R BRENaR2 S8 E ASP R oneRyIRS: oxa&d
ihgng C%“F%PF£E§890uﬂdTIbéﬁ?B%SQeBFﬁS§ |]%€tﬁﬁtalf'§lethyl
RoF FELei3h pangers meﬁe«%aztaﬁ %@mé‘?' 5208 (L1503 2

1. 03 1.28 (3H t, J =7.2 H), 2.03 (3H, s),
ﬁaléiﬂesadm& =7.2, 15.0

'H-NMR (CDCls) &: 1.25 (3H, t, J = 7.2 Hz), 1.33 (3H,
t, J = 7.2 Hz), 2.08 (3H, s), 2.62-2.67 (2H, m}, 2.95 (1H,
dt, J = 18.6, €.6 Hz), 3.11 (1H, dt, J = 18.6, 6.6 Hz),
4,12 (2H, g, J = 7.2 Hz), 4.29 (2H, g, J = 7.2 Ez), 5.30
(l1H, d, J = 6.6 Hz), 6.68 (1H, d, J = 6.6 Hz)}.

(4) Diethyl 2-acetylaminc-3-oxchexanedioate (8.8 g,
32.2 mmol} obtained in Example 5-(3) was added to a 4N HCI
solution in ethyl acetate (90 ml) and the mixture was
heated to reflux for 4 hours. The reaction scluticon was
concentrated under reduced pressure and the residue was
crystallized from ethyl acetate-ether to obtain 5-amino-4-
oxopentancic acid hydrochloride (4.4 g, 26.3 mmol, 82%) as
a colcrless needle crystal,

'H-NMR (CDsOD) &: 2.65 (2H, t, J = 7.0 Hz), 2.8l (2H,
t, J=7.0 Hz), 4.02 (2H, s8).

(5) Pivaloyl chloride {(0.51 g, 4.23 mmol) was added to

a solution of 2-[(3R,58)-1-({3-acetoxy-2,2-dimethylpropyl) -
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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, d, J = 10.8 Hz),
3.80 (2H, s), 25 3.85 (1H, d, J = 10.8 Hz), 3.89 (3H,
s), 4.20 (2H, q, J = 75 7.2 Hz), 4.33 (1H, dd, J =

6.9, 7.2 Hz), 4.57 (1H, d, J 5,14.4 Hz), 6.31 (1H,
s), 6.60 (1H, t, J = 2.1 Hz), 6.96-7.34 (5H, m, 7.43
(1H, s). (5) A mxture of ethyl (2-{[(3R, 5S)-1-(3-
acetoxy-2,2- 5

di0Rt BYbLPEORY! k- Z: ARG By BTy Rhen Je B0 aro-
] 1 = ] | x
Fd R b e B 3 G S RERE O BRI o ) IR lap Sina
1-.4 , di
FEEERL Tt A BRSNS
t di | uted

3’;%6? g riwa%f%&fﬁaéx%%%?%ae%%g@t%Q@J?ei%ertuafe%tes
i w ce. These  extractg was washed with an
auEBSSI%FEFﬁF?éO%B&FQ% aEhIOoFr de " &BruPr 630XBSF88an°1C

t tr

BB b i P o aEET AR gy oo
f h [ -h b -
PLEak 595 St apass( 3OAGAARt R REHATLATES: Hifor T o+

2, 2-di et hyl | 21,2,3,5-tetrahydro-4,
Benz oo ADSERPEREERTI £1 - i o, S At i

(0.23 0.400 mmol, 86% as a colorless f|or|smalt|
Crystﬁgter stirring at room temperature for 30 minutes, the

reaction solution was diluted with ethyl acetate (30 ml),
washed with 0.1N hydrochloric acid and an aquecus saturated
sodium chloride solution, dried over sodium sulfate, and
then concentrated under reduced pressure. The residue was
dissolved in DMF {30 ml), potassium carbonate (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% agqueous potassium hydrogen
sulfate solution, an aqueocus saturated sodium hydrogen
carbonate solution and an agueous 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-sthyl
acetate {(1:3})] to obtain methyl 5-{{2-[(3R,53)-1-(3-

acetoxy-2,2-dimethylpropyl)-7-chlcro-5>-(2, 3-
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25

20 mp.: 219-222C (dec.) (EtOH hexane). [a] D22
-209.2 (¢ = 0.34, MOH). IR vmax(KBr) cm 1: 3500-2400,
1724, 1658. 1H NWR (CDC13) S: 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 = 7.2,845.0 Hz), 3.59 (1H, dd,
J =6.0, 15.0 Hz), 3.61 (3H, 76 s), 3.64 (1H, d, J =
12.3 Hz), 3.82 (2H, s), 3.88 (3H, s), 4.35 (1H, dd, J
6.0, 7.2 FE) 4 47 (1H, d, J = 14.4 Hz), 6.20 (1H,

§1me§hé§y§ﬂ 5,5,8- %ékma@ 650236 12l 1E%eniéxg%epln—
Ca Cd for CZ3H3IN207C1S. C, 58.48; H,

5 §§ aE%t§1§Zm1n59uﬁdoxgpe%%a%%at@' @u%ogqNQ.%56%mol, %
gg gggggqg§g goggggro 5- (2, 3-di net hoxyphenyl ) -i - (3-hyd
2 | 2- 4
enzdxas %y O WS aiTa g L aBl sy 88 o8
|
Ei' o 8512 %ﬁ%ﬁ e -2 T g, e o At

%?5%131 Ry > ?41 13" a%y 1§0§}(%?ﬁ Sk ,2 23,5k, 3.1

(1H, d, J = 12.0 Hz), 3.86 (1H, d, J = 12.0 Hz), 3.89 (3H,

\0

s), 4.17 (2H, d, J = 4.6 Hz), 4.38 (1H, dd, J = 6.8, 7.0
Hz}, 4.55 {(1H, d, J = 14.4 Hz), 6.26 (1lH, s), 6.58 (1H, t,
J = 4.6 Hz), 6.63 (1H, s), 6.96~7.32Z (5H, m).

{(6) According to the similar manners to those of
Examples 1-(4) to (5), 3-(2-{[(3R,58)-7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yilmethyl}-1,3-
thiazol-5-y1l)propionic acid was obtained.

'H-NMR (CDC13) &: 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 =
11.8 Hz}, 3.38 (1H, d, J = 14.2 Hz), 3.42 (1H, dd, J = 7.0,
15.4 Hz), 3.57 (1H, dd, J = 5.8, 15.4 Hz}, 3.62 (3H, s),
3.64 (1H, 4, 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

(1, s}, 6.97-7.37 (6H, m).

Example 6

3-{2-{[(3R,58)-7-chlcocro-5-(2, 3-dimethoxyphenyl)-1-{3-
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Hz), 3.42 (1H, dd, J = 6.9, 15.0 Hz), 3.54 (1H, dd,
= 5.4, 15.0 Hz), 3.61 (3H, s), 3.64 (1H, d, J = 12
4,

I wa

Hz 3.73 (2H, 77 s), 3.88 (3H, s), 4.29 (1H, dd, J
5. 6.9 Hz), 4.47 (1H, d, J = 13.8 Hz), 6.19 (1H
s), 6.57 (1H, d, J = 2.1 Hz), gf.96-7.35 (5H, m. 5
Example 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-tetrahydro-4
hﬁ!‘drgﬁyZQ),(Qzﬁﬁh@tﬁ?%blég?gﬁxuﬁ%xé'— 1t Bi, 8z el erabnRro-4, 1-

net hyl propi oni ¢ ac ccording to a simlar

haty_ he_ 3, +_ e -
e o ARt TR T ot DS s & SATRRAAAIRS acia
s), 1.65 (6H, s), 3.15 (1H, d, J = 11.6 Hz), 3.41 (1H,
dd, J =,2.2,°4em8 15 Hz), 3.41 (1H, dd, J = 14.4 Hz),
= 6.2, 14.8 Hz), 3.61 (3H, s), 3.62
/B:Hz), 3.89 (3H s), 4.34 (1H dd, J =
6.2, 7. 4.48 (1H, d, J = 14.4 HZ), 6.20 (1H s),
6.96-7.36 (5H, m, 7.46 (1lH, s) . 78

According to a similar manner to that of Example 5,
the title compound was obtained.

‘H-NMR (CDCly) &: 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, 15.0C Hz}, 3.57 {1H, dd, J
= 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, 0 = 5.8, 7.0 Hz), 4.48 (1dH, d,

J = 14.4 Hz), 6.20 (lH, 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)-1l-neopentyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-ylimethyl}-1, 3-

thiazol-5-yl)acetic acid



Exanpl e 4
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-(3-hyd
roxy- 2,
2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4,1 5
benzoxazepi n-3-yl ] met hyl } - 4-etdwyl -1, 3-thi azol -5-yl ) ace
tic acid C OH 10 HOC According to a simlar manner
to that of Exanple 1, the title conpound was
obtai ned. 1H NWVR (CDC13) S: 0.64 (3H, s), 1.05 (3H
s), 1.18 (3H t, J = 7.5 Hz), 2.63 (2H, g, J = 7.5
Hz), 3.18 (QHq d, J = 12.0 Hz), 3.37 (1H, d, J = 14.4
Hz), 343 1H, = 7.2, 15.0 Hz), 3.54 (1H, dd, J
= 6.0, 0 Ele 3 61 (3H, s), 3.64 (1H d, J = 12.0
Hz) , s), 3.88 (3H, s), 4.31 15 (1H, dd, J =
, 4.47 (1H d, J =14.4 Hz), 6.19 (1H

d, J = 1. 8%&) 6.95-7.36 (5H, m.

Exafip

3-(2 }Feﬁloro 5- (2, 3-di net hoxyphenyl )-1-(3
79 H,C O N

hydrokriJ 2- di metiyl pr opyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

benzgaazepin-S-yl]ne hyP¥- 1, 3-t hi azol - 5-yl ) propi oni ¢
aci d

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCl;} 8: 0.95 (S9H, s), 3.34 (1H, d, J = 13.5

5 Hz), 3.46 (l1H, ad, J = 7.2, 15.0 Hz), 3.57 (1lH, 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, 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 =

10 2.1, 8.7 Hz),7.47 (lH, s).

Example 8
{2-]((3R,58)-7-chloro-5-(2,3-dimethexyphenyl)-1-{[1-
(hydroxymethyl)cyclobutyl Imethyl}~2-oxo-1,2,3,5-tetrahydro-

15 4,1-benzoxazepin-3-yl)methyl]-1,3-thiazol-5-yl}lacetic acid



Cl OH (1) Carbonyldiimdazole (9.7 g, 60 mml) was
added to 5 a solution of nonoethylsuccinic acid (7.3
g, 50 mmol) in THE (70 mM ) and the m xture was stirred
at roomtenperature for 1 hour. To the reaction
sol ution were added nmagnesi umgghl oride (4.8 g, 50
mmol ) and pot assi um nonoet hyl mal onate (8.5 g, 50
nmol ) and the m xture was stirred at 60C for 1 10
hour. The mixture was filtered to renove insol uble
subst ances the filtrate was concentrated under
essur'e. The residue was diluted with water,
and%ken extracted with ethyl acetate (70
extracts were washed with an aqueous
saturated sodlun115 chl oride solution, dried over
n and_t hen concentrated under reduced

o s d. “Fesidie was purified by silica ge
2lr omat ogr Eg;’f32¥ebgplng sol vent :
hexane- et fryl Macetat® (3:4)] to obtain diethyl 3 80

0X0 i oate (8.9 g, U1.2 nmol, 82% as a colorless
oil. NVR (CDC13) 5: 1.26 (3H, t, J = 7.2 Hz), 1.29
(3H t, QH7.2 Hz), 2.61 (2H, t, J = 6.6 Hz), 2.87

q’ £C7O§dFE? 905a452Tl?gﬁ(%é%%%% t?zghﬁi) ngé%H&%g 1,
%3/1

S
he 1tfe comp%und was obtained.

‘H-NMR (CDCl;) &: 1.33-1.55 (2H, m), 1.76-1.94 (3H, m},
5 1.96-2.12 (1H, m), 3.41-3.78 (94, 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 {(lH, 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 (ZH, m),
7.48 {(1H, s).
10
Example 9
3-{2-1{(3R,58)~-7-chloro-5-(2, 3-dimethoxyphenyl)-1-{[1-
(hydroxymethyl)cyclobutyl]methyl}-Z-oxec-1, 2, 3,5-tetrahydro-
4,1l-benzoxazepin-3-ylimethyl]~1,3-thiazol-5-yl}lpropicnic

15 acid



(2) A solution of sodiumnitrite (3.3 g, 48 nmol) in
water (40 m) was added dropwi se to a solution 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 waterg{60 m) was added and
the m xture was stirred overnight. The reaction
solution was extracted with ethyl acetate (50 ni)

twi ce. The extracts were washed with an aqueous
saturated sgdi um hydrogen carbonate solution and an

aqueou ur &t'ed sodi um chl oride sol ution, dried over
15 sod ul fe@t,e, and then concentrated under reduced
pressu @ residue was purified by silica ge

col um ¢hromat ography [ devel opi ng sol ution

Ny D aceta e (2:1)] to obtain diethyl

2-y| m hexanedy oate (9.3 g, 37.9 mol,

4%\ asta orI W-H—NNR(CD(HB) 3 1.27

(3H, £, JN 1.35 = 7.4 Hz), 2.68
= Hz)

3.17 (2H t, J .6 Hz), 4.17

= Hz), 4.38 (2H, q, J 7.4 Hz). (3)

Zi nc pomdé?*(lS 7 g, O 286 mol) was added to a

sol ution of diethyl irox i m no- 3- ox hexa edj oat

(9 g, ACOBTSENY ﬁﬁoP)S&HE Phe PReEx5ﬁpl ) ple 5
aceti ¢ anhydride 81 (26 0.220 nol) in acetlc acid

th ?OtﬁF}eaFOWBSHPdt@ﬁﬁePgF@ﬂéegnd the mixture was

stlr[ed for 24 hours. The
H-NMR {(CDClz) &: 1.34-1.55 {2H, m), 1.77-1.95 (3H, m),

5 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 (1H, d, J = 2.1 Hz), 6.98
(1, dd, J = 1.8, 8.1 Hz), 7.09 (14, dd, J = 1.5, 7.8 Hz),

10 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-oxc-1-
propvyl-1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yljmethyl}—

15 1,3~thiazeol-5-yl}acetic acid
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m xture was filtered to renove insol ubl e substances
and the insoluble substances were washed with ethyl
acetate (50 m). 5 The filtrate and the washi ng

sol ution were conbi ned and then concentrated under
reduced pressure to obtain diefdy

2-acetyl am no- 3- oxohexanedi oate (9.0 g, 32.9 mol,
90%9 as a colorless oil. 1HNWR (CDC13) S: 1.25 (3H
t, J =7.2 H), 1.33 (3H, 10t, J =7.2 Hz), 2.08

(3H s), 2.62-2.67 (2H, n), 2.95 (1H, dt, J = 18.6,
6.6 Ft) s ¢dH dt, J =18.6, 6.6 Hz), 4.12 (2H
q, J = C4-29 (2H q, J = 7.2 Hz), 5.30 (1H,
d, J = .68 (1H, d, J = 6.6 Hz). (4) Diethyl
2-acetyTa 'no 3 oxohexanedloate (8.8 g, 15 32.2 mmol)

n Exanple 5-(3) was added to a 4N HCl
getate (90 M) and the m xture was
heat 0 reflux ours. The reaction solution

was ed pressure and the
resi due rystalllze fromethyl acetate-ether to
obtain n1no 4 20 oxoﬁ%ntan0|c aci d hydrochl ori de

(4.4}3, 26.3 mmol, 82% as a colorless needle
crystraf. 1HNM?(QBO@ S: 2.65 (2H, t, J = 7.0 Hz),
2.81 (2H, t, J =7.0 Hz), 4.02 (2H s). (5) Pivaloyl

22:8[ Sﬁogglng %o g %%m ag)mg%%e%d edt% T %% %xample 1,

thé(tlt comg%uggeﬁgéyo%tal gﬁthylpropyl)

'H-NMR (CDCls) &: 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 {24, m), 6.11 (1H, s), 6.60 (1H, d, J = 1.8 Hz),

6.91-7.36 (54, m), 7.49 (11, s)

Example 11
(2-{T(3R,538)-7-chloro-5-(2,3-dimethoxyphenyl)-1l-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1,3-

thiazol-5-vyl)acetic acid

CH,
“i.!L o’
o)
,N“\“/S
o HO
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82

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

mol) and triethylamne (0.41 g, 4.04 mmol) in
acetonitrile (15 m) at 0C anggthe m xture was

stirred at OC for 30 mnutes. 5 To the reaction
solution at 0OC, 5-am no-4-oxopentanoic acid

hydrochl oride (0.77 g, 4.62 nnDI) obt ai ned i n Exanple
5-(4)A§g§ra§9§dteng a:pehyt Qﬁn‘ﬂ t[t'oettmélta'@fn%x(agnpi% 1,
g, b. mmol ) in acetonitril (2 ) was then added

dhopp; Se. ﬁ%hﬁ%Sﬁﬁ'&E'”gb%% ngﬁltenperature for 30

m nut es, reaction solution was diluted with

i lﬁ@ﬁt Ecqfééﬁﬂ?%at%%fh?% o of g 10T

aO|Ht|0@ g&ghdgvgg 2u%%uqh%ulE§te8 ?he rkﬁpn

cbncentra ced ‘préssure esi due mag

180 1 mofy DZE&“%E‘L’ PRGaE 3% 6 s 5 iy &
?Bﬁg ?ggUrg fgd 1 g X%ﬁéeﬁ act|§lrrgf dgqﬁg? (1H, s)

di | ut ed mnth et hyl acetate (100 m), mashed Wi th

wat er, a 5% aqueous potassium hydrogen sulfate
ol ut i an aqueous saturated sodi um hydrogen 20
ﬁ?BB 3té sol ution and an aqueous saturated sodi um

le:{)]r aRcah T ArER oaRas, Pedacdaebresyirer The bl 2

?Uflfled ¥ silica
oxo rahydro-4, 1-benzoxazepin~3-yl]lmethyl}-1,3-

thiazol-5-yl)acetic acid

O~cH

P
O
0
.ﬂ”\\rfs
le J\MOH
oo S

Acceording to a similar manner to that of Example 1,
the title compcound was obtained.

'H-NMR (CDCls) &: 1.26 (3H, t, J = 7.2 Hz), 3.43-3.64
(64, m), 3.84 (ZH, 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, 4, J = 1.

Hz), 6.91-7.36 (5H, m), 7.48 (1lH, s).

82
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gel colum chromat ogr aphy [ devel opi ng sol vent:
hexane-ethyl acetate (1:3)] to obtain nethyl

5-({2-[ (3R 595)-1-(3 25

acet oxy- 2, 2- d|nethylpropyl)-?-chloro-5-(2,3 83
dinethoxyphenyl)-1,2,3,5-tetrqﬂydro-2-oxo-4,1-benzoxaz
epi n- 3-yl]acetyl }am no) - 4- oxopentanoate (1.2 g, 1.85
nol , 449 as col orl ess powder. 1H NMR (CDCl3) S:
0.94 (3H, s), 1.02 (3H, s), 2.03 (3H 5 5s), 2.60-2.76

93 (1H, dd, J = 7.0, 14.6 Hz), 3.53 (1H,
‘géglﬁpgllﬁ% Hz§ 3.61 (3H, s), 3.68 (3H) s), 3. 7(1

E%tﬁegz¥f % i% ?5[%%& anﬁl%}g 5d 2J 3 -gé%thH% ph%n%%
??‘h%%%xz’ﬂ%) eyl g, "k e ,@e(t'f@’hydm‘
Puhnar 1205 PRbslhar v oaRERAT B phfoegieny T W aceric acia

3-(2- {[(SR 5S)-7-chl oro-5-(2, 3-
dlnethoxyphen%h) 1- (3- hydr oxy- 2, 2- di met hyl propyl ) - 2- ox

c%/I)proplonlc aci d was obtalned 1H-NNR
( CDC13) 0.64 (3H, s) , 1.05 (3H, s) , 2.68 (2H, t,

03.11 (2H, t, J =7.0 H), 3.17 (1H d, J
= Hz), 38 (1H d. J = 14.2 Hz), 3.42 (1H dd,
J 2N X% Prlg 3.57 (1M dd, J =5.8, 15.4 o),
3.62 (3H N3\
Ad Yo N,
H,C
HO o7 “OH

According to a similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDCls) &: 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 (1E, dd, J = 6.3, 14.7 Hz}, 3.60 (3H,
s), 3.62 (1H, d, J = 11.7 Hz), 3.76 (2K, 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, 4, J = 2.4 Hz), 6.95 (1H, dd, J =
2.1, 7.2 Hz}, 7.02-7.30 {8H, m), 7.32 {(1H, dd, J = 2.4, 8.7

Hz) .

Example 14

3-{2-{[(3R,58)-1-(3-acetoxy-2, 2-dimethylpropyl}-7-chloro-5-
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15

20 3.64 (1H, d, J = 11.8 Hz), 3.89 (3H, s), 4.34 (1H,
dd, J = 5.8, 7.0 Hz), 4.48 (1H, d, J = 14.2 Hz), 6.20
(1H, s), 6.58 (1H, s), 6.97-7.37 (6H, m. Exanple 6
25

3-(2-{[ (3R 58)-7-chl oro-5- (2, 3;di met hoxyphenyl ) -i - (3
84

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4
, 1 benzoxazepi n-3-yl]nethyl}-1, 3-thiazol - 5 yI)butanoic

29, 4o FnCHhegoRLdr0g, (9 el ban managt b hal oL
i B R A D S ;5%'.@%2%@15_“816@ acid

(2H, t, J = 7.0 Hz), 3.17 (1H, d, J = 11.8 Hz), 3.38
(1H, d, 4 =%OH4 Hz), 3.43 (1H, dd, J = 7.0, 15.0
1H cAd, J 10 = 5.8, 15.0 Hz), 3.62 (3H, s),
- 01 11.8 Hz), 3.89 (3H, s), 4.35 (1H,

dd 7.0 Hz), 4.48 (1H, d, J = 14.4 Hz), 6.20
eLH b.58 (1H, d, J = 1.8 Hz), 6.96- 7.38 (6H, m).
15 '~

-c Ioro 5- (2, 3-di net hoxyphenyl ) - 1- neopent

oon;E%j§/5 t@tNggthi\:¢% benzoxazepi n-3-yl ] nethyl }-1
3-H,C

O

CH,

To a solution of 3-{2-{[(3R,58)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1-({3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-yl)propionic acid (0.5 g, 0.849 mmecl) obtained in
Example & in THF (10 ml), pyridine (0.34 ml, 4.24 mol) was
added at room temperature and acetyl chloride (0.18 ml,
2.55 mmol) was then added dropwise. The mixture was
stirred for Z.5 hours. After water {5 ml) was added, the
mixture was stirred at room temperature for 1% hours and
the reaction solution was extracted with ethyl acetate.

The crganic layer was washed with 1N hydrochloric acid,
water and an agueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure to obtain 3-(2-{[{(3R,58)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
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t hi azol -5-yl )acetic acid 85 CI OH According to a
simlar manner to that of Exanple 1, the title
compound was obtained. 1H NVR (CDCl13) 8: 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 = 6.4, 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), 6.31 (1H

s), 6.56 (1H, d, J = 2.1 Hz), 6.90-7.00 (1H, m, 7.10-

i;%83;3?Feglghgg%gfgi?hP%ﬂz%géZ%EénuéLglgﬁg%H§Hi—fL3J
ChyarGty rothy P S0aT R0 SrTaet k) T2- xSy e
%gaggigss owder.

enzoxazepin-3-yl)nmethyl]-1,3-thiazol-5-yl }acetic

2 R L T T A T SR e o

sy, 2.68 (2H, t, J = 7.5 Hz), 3.10 (2H, t, J = 7.5 Hz},
3.42 (1H€, od, J = 7.2, 15.0 Hz), 3.53 (1H, 4, J = 14.1 Hz),
3.54 (1H, dd, J = 6.3, 15.0 Hz), 3.61 (3H, s), 3.73 (1H, d,
J = 11.1 Hz}, 3.85 (1H, d, J = 11.1 Hz), 3.88 (3H, s), 4.32
(14, dd, J = 6.3, 7.2 Hz), 4.56 (1K, d, J = 14.1 Hz), 6.29
(14, s), 6.59 (1H, d, ¢ = 2.1 Hz), €.96 (1H, dd, J = 2.1,
7.8 Hz), 7.06-7.26 (?H, m), 7.27 (l1H, 4, J = 8.7 Hz), 7.31

(14, dd, J = 2.1, 8.7 Hz), 7.35 (1lH, s).

Example 15

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-thiazcl-5-carboxylic
acid

O~cH

3
,CH,
O
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1H-NWVR (CDC13) S: 1.33-1.55 (2H, m), 1.76-1.94 (3H

m, 5 1.96-2.12 (1H n), 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=21H), 6.95 (1H, dd, Je31.8, 7.8 Hz),
7.07-7.18 (2H, m), 7.33-7.42 (2H, m, 7.48 (1H s).
10 Exanmple 9

3-{2-[((3R,5S9)-7-chl oro-5- (2, 3-di met hoxyphenyl )-1-{[ 1-
( hydr QXY mBlBY b). 6Y Cabutils] HBIRW ko2=0%@1Litd o3 vt etr ah

ffr éRbga;owgpbee%oxg,metzhﬂll}ne%h?mwo%ql B rhRyepisan 2, 3-

acid According to a sini Iar manner to

kg %& L R G
ngi§?%ﬁ%§c a%gd(%? g Lo %96%E%%81ﬁ56 ih %y@ %éhorlde 2.3
£)053: 5058744 oo ho B8 (9 St Gl e

g&?§r%éoat(fﬁom aemge@%%u§% %%g ﬁzgougdand th%ns 1
concentrated under reduced pressure. The residue was
dissolved in THF (10 ml) and added dropwise to a solution
of hydrogen sulfide in pyridine {30 ml). The reaction
solution was stirred at 0°C for 1 hour and then diluted
with 2.5M sulfuric acid. The product was extracted with
ethyl acetate (50 ml), washed with an agqueous saturated
sodium chloride solution, dried over sodium sulfate, and
then concentrated under reduced pressure to obtain
[(3R,58)-1-(3-acetoxy-2,2-dimethylprcpyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)-1,2,3,5-tetrahydro~2-oxo-4, l-benzoxazepin-
3-yl]lthio-S-acetic acid (6.53 g) as colorless powder.
‘H-NMR {CDCl3) &: 0.94 (3H, s), 1.02 (3H, s}, 2.03 (3H,
s), 3.11 (1H, 4dd, J = 6.2, 16.4 Hz}, 3.33 (lH, dd, J = 7.0,
16.4 Hz), 3.54 {(1H, d, J = 14.0 Hz), 2.61 (3H, s), 3.72 (1H,
d, J=11.4 Hz), 3.85 (1H, d, J = 11.4 Hz), 3.8%9 (3H, s),
4.37 (14, dd, J = 6.2, 7.0 Hz), 4£.56 (l1H, d, J = 14.0 Hz),
6.25 (1H, s), 6.64 (1H, d, J = 1.8 Hz), 6.96-7.35 (b0H, m).
(2} A sclution of [{3R,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-1,2, 3,5~
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10 7.17 (1H, t, J =8.1 Hz), 7.35-7.43 (3H, n).
Exanpl e 10

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo- 1-
propyl -1, 2, 3,5-tetrahydro-4, | -benzoxazepi n-3-yl ] net hyl
} 15 1, 3-thiazol-5-yl)acetic agid 88 CI OH According
to a simlar manner to that of Exanple 1, the title
conmpound was obtai ned. 1H NVR (CDC13) 6: 0.96 (3H t,
J =7.5 Hz), 1.57-1.81 5(2H, nm), 3.43-3. 63(6H ,

BT Sl b S MR e o
(3 ?[(éRggs%ﬁ&h#’B%%lﬁe&% S REPASyphenyr) T eS8l ™
géogl gr 3450#eppgﬁyd?8d4mftggnzoxg?éﬁFﬁa Iﬁa tﬁ?H% (-39
g3ig AR 1B LARECLLS L0, C 09 SR PR I con -
ggg?oundﬁﬁ?%rggé L?gﬁgslgaﬁwﬁ &CD%%%)r%ac 192 %ﬁutlon, the
mixture was extracted with ethyl acetate (50 ml), washed
with an aquecus saturated sodium chloride solution, dried
over sodium sulfate, and then concentrated under recuced
pressure. The residue was purified by silica gel column
chromatography [developing solvent: hexane-ethyl acetate
(2:1)] to obtain methyl 2-{({2-[(3R,58)-1~(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3~dimethoxyphenyl)-1,2, 3, 5-
tetrahydroc-2-oxo-4,1-benzoxazepin-3-ylJacetylithio)-3-
oxobutancate (0.9 g, 1.38 mmol, 74%} as colorless powder.

'H-NMR (CDCls;} &: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H,
sy, 2.18 (3H, s), 3.14-3.26 (2H, m}, 3.53 (lH, 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, &, J = 6.4 Hz), 4.54 (1H, d, J =
14.4 Hz), 5.50 (1/10 x 3H, s), €.26 (lH, s), 6.62 (1H, d, J
= 1.8 Hz), 6.96-7.35 (5H, m).

(3) & solution of methyl 2-({2-[(3R,55)-1-(3-acetoxy-

2,2-dimethylpreopyl)-7-chloro-5-{2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydrc-2-oxo-4, 1-benzoxazepin-3-

yvllacetyl}lthio)-3-oxobutanocate (0.8 g, 1.23 mmcl) obtained
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d J =6.8 H), 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,
7.49 (1H, s). Exanple 12

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-djqret hoxyphenyl ) - 1- et hyl -
2 10

oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n-3-yl ] net hyl }-1
,3- thiazol-5-yl) acetic acid CI OH According to a

I m nper t | f taiat |
Stk anaec b0 L BhoFtOREe chasol e A 445 o

o, 5 To2a8, 3 40488 Gt SRR R
?%%@t%ﬁy i%ﬁlgtﬁ?ﬁ?wé%ﬁdéguég%%gﬁlg%&l 821243650 m1),
(4:Be07¥) 23~ Lh( 35257 ShL000eS (2edifll THAROUNENYonace
ggmwggxzﬁ% 2oL ABLAYLPLORYL L 800X Qb ufr B3 A s on,
d:1395850xazeR! 03 YL IRV bbb Rl e A e
reduced pressure. The residue was purified by silica gel
column chromatography [developing solvent: hexane-ethyl
acetate (3:2)]to cobtain methyl Z2-{[(3R,58)-1~(3-acetoxy—
2,2-dimethylpropyl)-7-chloro-5-{2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-4-methyl-
1,3-thiazol-5-carboxylate (0.62 g, 0.9%82 mmocl, 80%) as
colorless powder.

'H-NMR (CDCl3) &: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H,
s), 2.65 (3H, s}, 3.421 (1H, dd, J = 7.0, 14.8 Hz), 3.53
(lH, d, J = 14.0 Hz), 3.56 (1lH, 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 (1lH,
d, J = 11.4 Hz), 3.89 (3H, s), 4.31 (1H, dd, J = 6.0, 7.0
Hz), 4.56 (iH, d, J = 14.0 Hz), 6.30 (1H, s), 6.61 (1H, d,
J = 2.2 Hz), 6.9%96-7.37 (bH, m).

(4) A mixture of methyl 2-{[(3R,55)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-ylimethyl}-4-methyl-
1,3-thiazcl-5-carbeoxylate (0.4 g, 0.634 mmol) obtained in

Example 15-(3), a 1N aguecous sodium hydroxide solution (2
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According to a simlar manner to that of Exanple 1,
the title conpound was obtained. 1H NVMR (CDCl3) 8:
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 10 = 7.5,
14.7 Hz), 3.53 (1H, dd, J = 6. 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),

glgS %%:étg%hoj f4 %}}’gé} sf%rﬁ§F %%X7C§E %%ﬁ 3H)mlnutes
%hgé %&&§Brgs%a% g%lﬁ%gﬁo§¥t% %a@%@et%%'ﬁhﬂpyEk df%iéﬁ and

éﬁﬁ%%?ﬁ%?ﬁ 4PURRY. b B9 fc§;tta;ﬁleazca5lt0fet ol et Lrne

§x Ea%}ﬁsﬂegg)w§cgﬁﬁHw&%g EE §qgeous saturated sodium

SEES 8Xygofu¥1on, rle %%é SO%l%HF%%HYE. py%h.%hen

tetrah 3-y].| met h
Fﬂpg?aFrsgﬁﬁ? B OpFonEE St oG oe g 0. B e wEs

obt ai ned
recrystalllzed from ethanol-hexane (1:1) to obtain 2-

{[(3R,58)-7-chloro=-5-(2, 3~dimethoxyphenyl)-1- (3-hydroxy-
2,2-dimethylpropyl)-2-oxe-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]lmethyl}l-4-methyl-1,3-thiazol-5-carboxylic
acid (0.15 g, 0.261 mmol, 41%) as a colorless prismatic
crystal.

'H-NMR (CDCls) &: 0.66 (3H, s), 1.04 (3H, s), 2.65 (3H,
s), 3.16 (14, 4, J = 12.0 Hz), 3.40 (1H, 4, J = 14.1 Hz)},
3.43 (14, 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 (3K, s), 3.9%0 (3H,
sy,4.32 (14, dd, J = 5.7, 6.9 Hz), 4.47 (1H, d, J = 14.1

Hz), 6.21 (1H, s), ©.59 (1H, s), ©.99-7.38 (5H, m}.

Example 16
2=-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl) -1- (3-hydroxy-
2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydre-4,1-

benzoxazepin-3-ylimethyl}-1, 3-thiazcl-5-carboxylic acid
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Exanple 5 in THE (10 m ), pyridine (0.34 m, 4.24 nol)

was added at roomtenperature and acetyl chloride
(0.128 m, 10 2.55 nmol) was then added dropw se. Th
m xture was stirred for 2.5 hours. After water (5
was added, the mxture was st4yred at room
tenperature for 19 hours and the reaction solution
was extracted with ethyl acetate. The organic |aye
was washed with 1IN hydrochloric acid, 15 water and
aqueous saturated sodiumchloride solution, dried
over maghest | fate, and then concentrated under
reduce gssure, to obtain

3-(2-{ ~13(3-acet oxy- 2, 2-

hydro 4, I-benzoxazepln 3-yl]nethyl}-1,

e
)

r
an

3-

t hi § 5- yI) r' n|c acid (0.5 g, 0.792 mmol, 93%
as ) 1H NMR (CDC13) 3: 0.95 (3H s) ,
1.23 £ 3H, ) ()% (3H 5s8), 2.68 (2H, t, J =7.5
Hz) , 23 (2H, t, 5 Hz), 3.42 (1H, dd, J = 7.2,
), 3.53 (1H, d,117= 121 Hz), 3.54 (1H, dd, J

). 3. 85 (1H d J=11.1 ru), 3.88 (3H, s), 4.32
(1H dd, J = 7.2 Hz),

15.0 Hz), 3.61 ?@H s), 3.73 (1H, d, J = 11.

1

.20 361 (1A = foietsgn( B 251355 g —%1%@%@— 2-

& 7. 06 7. 26 (2H, m, g
glmeghylpgypyi 31 chloro-5-(2, dlmethoxyphenyl -

-oxXo-

1,2,3,5-tetrahydro=-4,1l-benzoxazepin-3-yllacetic acid (10 g,

19.2 mmol) in DMF (100 ml), l-hydroxy-lH-benzotriazole

ammonium salt (4.1 g, 26.9 mmel) 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).

organic layer was washed with 1N hydrochloric acid,

The

agueous

saturated sodium hydrogen carbonate solution, water and an

agueous saturated sodium chloride scluticn, dried over

magnesium sulfate, and then concentrated under reduced

pressure to obtain 3-[(3R,5S)-3-{2-amino-2-oxoethyl)-7-

chloro-5-(2,3-dimethoxyphenyl) -2-ocxo-2, 3-dihydro-4,

benzexazepin-1(5H)-y1l]-2,2-dimethylpropyl acetate

as colorless powder.

1-

(10.0 g)

'H-NMR (CDCl;) &: 0.95 (3H, s), 1.01 (3H, s), 2.03 (34,
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(1H, dd, J = 2.1, 8.7 Hz), 7.35 (1H, s). Exanple 15 15
2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
oxy- 2, 2-di nmet hyl propyl)-2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nmet hyl } - 4-net hyl -1, 3-t hi azol - 5- car bo
xylic acid C 93 (1) DVF(O.0lggdl) was added to a

sol ution of 2-

[ (3R, 5S) - 1- (3-acet oxy- 2, 2-di net hyl propyl )-7-chl oro-5-(
2 3-

”Eﬁhgéylﬁe?ﬁ”y'dh 25003512, %457t %tzf ah&édfeei 4.1k, b%fEiZOXJaL 7.5,
epi n- ateti’'¢ acid (3’'g, 6. nnn ) “and t hi onyl

¢hl ori;de (% 345 (94,19, 5Jm1°'1)3 '8” EHE GL&1M )y, The , 3.73 (1H,

reaction’ sol Uthﬂ was’ stirred at roomtenperature for

hqur d d d
ihe9?%s? Ga HED. SRaBcIuEAt AL WnECh sy R
rgQMAﬁﬁ (gga golu$hqn 70% @%ﬂroge%6sqlhld% | - 13, z),

pyrldlne e’reactio sol utidn Vas stlrred

i B b L R -
Eomxg soshed W KR 00509 AU e ot 51
@e E%Pg o0, YIS Suced presure Lo htaln 15
2,3 A sclution 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)-yl1}i-2,2-dimethylpropyl acetate (10.8 g,
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 coel to
room temperature, an aguecus 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 sclution, dried
over magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by silica gel
column chromatcgraphy [developing solvent: hexane-ethyl
acetate (1:1} ] to obtain 3-[(3R,538)-3-(2-amino-2-
thioxcethyl}~7-chloro-5-(2, 3~dimethoxyphenyl) -2-oxc-2, 3-
dihydro-4, 1-benzoxazepin-1(5H)-y1l]-2,2-dimethylpropyl

acetate (5.14 g) as a white crystal.
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di met hoxyphenyl ) -1, 2, 3, 5-t et rahydr o- 2- oxo- 4, | - benzoxaz
epin- 3-yl]thio-S-acetic acid (6.53 g) as colorless
powder. H NMR (CDC13) 6: 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)gqq3.54 (1H, d, J = 14.0
Hz), 3.61 (3H, s), 3.72 (1H, &? J = 11.4 Hz), 3.85
(1H, d, J = 11.4 Hz), 3.89 (3H, s), 4.37 (1H, dd, J =
6.2, 7.0 Hz), 4.56 (1H, d, J = 14.0 Hz), 6.25 (1H

s), 6.6 1 J & 6. 96- 7,35, ( m. (,2)

A sol ST BEOTtaR Sl 121 3l Yot oky- 2 81282 51, b3 (31,
gy reLnybPT By ! ! GhLos0s>- 63 3 gLyRt BoyPheW ! kil & 2 7.5,
t et rahydr 0=2- 0XQ- , 1-.benzoxazepi n- 3-yl,] t.hi 0~ Sacetic _

Agi g H%g'g?‘fgS?lﬁ‘n‘mldf dbiarded ﬂ%g)rfxérr;?:%e (fg‘-'u = 1a1
riethyl.am .4 4 ) a h

bein régcéggac%?até'?& g}%g, 42908 ﬁ’ﬂmlrl;at“lzﬁ rethél® (‘4gr <
m) was heated_tq reflux for 2 rs., After water

as i@dédHFg’tﬁegpez@ﬁvoﬁ)soﬁuﬁgoggﬁfhgdénﬂkfuﬁg4Ma§'5 Hz),
extracted with ethyl _acetate (50 m), washe ith a B
o804 satlar 4 d LHodi f ehPorPdd Léal dtrom. idr | e, &b 7 =
over sodium sulfate, and then caoncentrated under

redul&d, Brédsdr8l TAE:rBeidde wad -pdriBted ™y &i-dlcd 1, 9
el columm 10 _chromat ography [devel opi ng sol vent :
exafe’etiRyl dcéfatél,(24d1) Y to<oBrain 'mEnyl /.42 (1H, br),
2-%%2-5&3R,58)-1-(3-acetoxy-2,2-

di RBt Ky Fpr BBYI ) - 7- chl or o- 5- (2, 3- di met hoxyphenyl )-1, 2, 3

, 5-

{3) Acetic acid (0.13 ml, 2.34 mmol) was added to a
suspension of ethyl 2-chloro-3-oxopropionate potassium salt
(0.42 g, 2.24 mmel) in isopropanol (10 ml) and the mixture
was stirred for 30 minutes. Thereto 3-[{(3R,58)-3-(Z-amino-
2-thioxocethyl)-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 mmcl) obtained in Example 16-(2) was
added and the mixture was heated to reflux for 30 hours
with stirring. After standing to cocl, water (5 ml) was
added to the reaction solution, followed by extraction with
ethyl acetate (200 ml}. The organic layer was washed with
an agueous saturated sodium chloride sclution, 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 (7:3-€65:35)] to cbtain ethyl 2-{[ (3R, 53)-1-[3-
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t et rahydr o- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] acetyl }t hi o) - 3-
oxobut anoate (0.9 g, 1.38 mmol, 74% as colorless
powder. 15 1H-NMR (CDC13) S: 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, d, J = 14.4 Hz), 3.4 (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, 6.4 Hz), 4.54 (1H, d, J = 20 14.4 Hz),

EAT R Eett Pl
bEr LR PR IS 5eh0n 3. o psesspacrrt apsnecerin-
%r?%ifg?';ﬁ??Fn?2¥gégfa%o%é?aéoéta%%%%%eRf Heko o

ob%ainggai§ n Ex Ie 15-(2) and amoni um acet at e
?8 337 32%nto ?8 i'n acetic acid (5 n1) mas heat ed
t

a1 uted e RERth) L‘b;ceqa%ese (0 )y Tobthdlai hoat- 31 (8,
ﬁq“ff"ﬁszéétﬂaitegf atdd “%3”’ el rFa %éﬂm o 7 e
fedaceassr eZur 85 Tﬁ”aésé d eudo Tr -4 3?‘?@“”2’1’9
Hekand- & #%“3282’“399?§W§ﬁ[i’§vﬁb?ﬁl ﬂ%@"'v 3.85 (1K, d,
F L3Ry 58)" 535 acetoxys), 4.12 (2B, q, J = 7.2 Hz), 4.19
(lH, dd, J = 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,53)-1-[3-acetoxy-2,2~
dimethylpropyl]l-7-chloro-5-{2, 3-dimethoxyphenyl) -2-0x0-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-caboxylate (0.6 g, 0.95 mmol) cbhtained in Example
16-(3) in methancl (6 ml) and the mixture was stirred at
room temperature for 2 hours. Water (3 ml) was added to
the reaction sclution, followed by extraction with ethyl
acetate (80 ml). The organic layer was washed with an
agueous 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 cbtain methyl 2-{[(3R,58)-7-chloro-
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10

2, 2-di et hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2
- OX0-

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] met hyl } - 4- net
hyl - 1, 3-thi azol - 5-car boxyl atg {0. 62 g, 0.982 mol,
80% as colorless powder. 1H NVR (CDC13) S: 0.95 (3H,
s), 1.03 (3H, s), 2.03 (3H 15 s), 2.65 (3H, s), 3.421
(1H, dd, J = 7.0, 14.8 Hz), 3.53 (1H d, J =14.0

‘5% ?ﬁﬁméwﬁ&%ﬁxfa&@’ 3R 23283 Bgoy 1) -2-
Juo-togalBlreteRybIbh o5 % Péﬁ‘%é%gp&%dg YTy tao -
élH dl gocar?ﬁyygit% 6QR S T§7§g§gm g%s %%écéystalllne

ure of “ne acet oxy-

poQgthylpropyl) 7-chl oro-5-(2, 3- dlnethoxyphenyl) 2- 0X0

TREE L e e DR
25 [
Fen s oan, i ?35%‘19'@?8 e
'?itzg Hoi Bhe tgs 62 aC|&|E =Y ané % éﬁ%
extracted with ethyl acetate 35 m ) t The
exfratts fefé Walhed wthR ad-dqiidous ‘s ur&ﬁed Yaodi Gm®-

5 chlorlde sol ution, dri ed over sodi um sul f at e,

HERhén Ccodhcéntlr afed éné@r 6redudédrpPessre?- ?heorégﬁdu@)'
%?87—7.20 (1H, m), 7.26-7.40 (2H, m}, 8.71 {(1H, s)}.

(5) A mixture of methyl 2-{[(3R,58)-7-chloro-5-(2, 3~
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl) -Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl-1, 3-
thiazol-5-carboxylate (0.3 g, 0.52 mmol) obtained in
Example 16-(4), 1N aqueocus sodium hydroxide sclutien (1 ml)
and ethanol (5 ml) was stirred azt room temperature for B8
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 agueous
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-yl]lmethyl}-1,3-thiazocl-5-carboxylic acid
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15

recrystallized from ethanol - hexane (1:1) to obtain 2-
{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- (3- hydr ox
y- 2, 2-di et hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4,1 10
benzoxazepi n-3-yl ] nmet hyl } - 4-net hyl -1, 3-t hi azol - 5- car bo
xylic acid (0.15 g, 0.261 mmo|y5,41% as a colorless
prismatic crystal. 1H NWR (CDC13) 8: 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,

éﬁ=§9k%iga§'%§w9*?e %qgg%ai 5.7, 14.1 Hz), 3.62 (1H

H77$), 3.90 (3H s), 4.32 (1H

?gF'd%; ik %gC?iH s) 6.8 S %é L %EOHEQa Q%%%

§6{ [7(3R1§S)3 ]?‘Zghl or d (15‘ 3 dl rret_h&ilyphenyl ) 2 5(83 ! 7&3 (34,
gli zgxgzegbﬁ'Et tniel%l) 1543 ﬁ%tﬂet [ahydro 144 X nz)

'n<3-yl'] thy' fh 424l carBoxyli ¢
c (1) Toas tion.aqf )
F? %Zg @&9 % 19" (14, s), 6.56 (14, s}, 6.90

S) - 1. 3 a eto
i et pro Ir05(3d| hoxyphenyl )
L e BB nwr o1 Toetlo oz piihla. v T oot s der ™
1 , 192rm0|)|nDl\/F(100m)
%ﬁé r(ég[y Pl+-benzotri azol e anmmoni um sal t (4.1 g, 26.9
nmol ) and 1-ethyl -3-(3-
Example 17
2-{[(3R,58}-1-(3~acetoxy-2, 2-dimethylpropyl} -7~chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydre-4,1-

benzoxazepin-3-yllmethyl}l~1,3-thiazol-5-carboxylic acid

O

T~CH,
/CH3
O
Cl
Q @]
N N / OH
HaC (8}
Hs;C o
O/k

CHs

After pyridine (0.9 ml, 8.921 mol) was added to a
solution of 2-{[{3R,55)-7-chlorc-5-(2,3-dimethoxyphenyl)-1-

(3-hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydrc-



di met hyl am nopr opyl ) car bodi i m de hydrochl oride (5.16
g, 26.9 mmol) were added. After the m xture was
stirred at roomtenperature for 13 hours, water (50
m) was added and 10 the m xture was diluted with
ethyl acetate (350 ml). The oyganic layer was washed
with 1IN hydrochloric acid, aqueous saturated sodi um
hydrogen car bonate sol ution, water and an aqueous
saturated sodi um chl oride solution, dried over

ﬁgnﬁéhg&ﬁHE%?ﬂkeB-?Tﬁim%tﬂﬁﬁ}lciQ'ic%'ltt‘iﬂta%lu%d-%rcert%@%%QLd

pressure t
Sht 875 o2 3P RT, PR RREN Y s dSuin drE g ot
. ﬁm«%@sekgtégéw Uiy 8 g o
g o el SR dhntaaey St g R
5 ?herﬁllpmdlge oDt 72 s I g

4 ; ' Agdali%ll_b?)‘ 4’15m§1§l 1 er%r )%%d%lH’ n?j’lﬁ?ue:)m’]i?ﬁ{tsure was
J 1H
?uighizzﬁt&éFﬁdnifor7%§1m(l"fH%es ﬁ%ﬂiez% YAy P gg) wes
H =2 A
%éFF§R gé? §l§§u591H852 %%5& ﬁypfsgo%&{%emperature for 19

ﬁgtggoagd(zhg gggg%ggéyggﬁn¥£%n2w%éoe%gigﬁgggjw1£% ethyl

10 acetate. The organic layer was washed with 1N hydrochloric
acid, water and an agueocus saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure to obtain 2-{[(3R,55)-
1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-{2, 3-

15 dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4, l1-benzoxazepin-
3-yllmethyl}-1,3-thiazol-5-carboxylic acid (0.76 g} as pale
brown nencrystalline powder.

'H-NMR (CDC13) &: 0.95 (3H, s), 1.02 (3H, s), 2.03 (3H,
s), 3.42-3.63 (3H, m), 3.€3 (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 {(IH, m}, 6.29 (1lH,

s), 6.63 (1H, d, J 2.7 Hz), €.98 (l1H, dd, J = 1.5, 8.1
Hz), 7.08 (lH, dd, J = 1.5, 8.1 Hz), 7.17 (1H, £, J = 8.1
Hz), 7.29 (l1H, d, J = 9.0 Hz), 7.34 (1H, dd, J = 2.7, 2.0

25 Hz), 8.76¢ (1H, s).
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10 benzoxazepi n-1(5H) -yl ]-2,2-di met hyl propyl acetate
(10.8 g, 20.8 mmvIl ) obtained in Exanple 16-(1) and a
Lawesson's reagent (10.1 g, 24.8 mmol) in THE (100
m) was heated to reflux for 1 hour with stirring.
After standing to cool to roojgjfenperature, an
aqueous saturated sodi um hydrogen 15 carbonate
solution (20 mM) was added and the m xture was
stirred for 30 m nutes. The reaction solution was
extracted with ethyl acetate (800 m), washed with
mater and an aqueous saturated sodi um chl ori de
éig dried over magnesium sul fate, and then
conc ra?ed under reduced 20 pressure. The resulting

LETSHE o el 3o Sty - o
BT ek TR R A G B ser -

3- .
B?H%B?ézﬁpﬂnﬁéﬁ%iﬁféi}?’ﬁ}r65|3|)‘t§‘|l]azé’12‘56iyr]rét‘ﬁyl pr opy!
5 acet ate gs a white crystal. 99 1H NWR
FPERBYPEOP O%C(gﬁl 1.01 (3H, s), 2.03 (3H, s),
3.08 (1H, dd, J = 5.4, 13 5 Hz), 3.31 (1H, dd, J =
7.5, 13.5 F@L‘ 3. 55 (1H d, J =14.1 Hz), 3.55 (1H

d, J = HYs 3.61 (3H s), 3.72 (1H, d, J = 11.4
Hz), 3! 1H, O, 5 J = 11.4 Hz), 3.89 (3H, s), 4.46

(1H, do_¥="6 4, 7.5 Hz), 4.53 (1H, d, J = 14.1 Hz),
6.26 (1H \s), 6.65 (1H, d, J =

(1) 1,1"~Carbonyldiimidazole (0.24 g, 1.49 mecl) was
added toc a solution of 2-{[{3R,58)-1-{(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl}-2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]lmethyl}-1,3-
thiazol-5-carboxylic acid (0.75 g, 1.24 mmol) cbtained in
Example 17 in THF (10 ml} at room temperature and the
mixture was stirred for 1 hour. Monoethyl malcnate
potassium (0.23 g, 1.37 mmeol) and magnesium chloride (C.13
g, 1.37 mmol) were added and the mixture was stirred at

55°C for 1 hcur. After standing to cool, 1N hydrochloric

acid (3 ml) was added and the mixture was extracted with
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2.4 Hz), 6.91-7.01 (AH, m, 7.15-7.24 (2H, m, 7.31
(1H, d, J =8.7 Hz), 7.36 (1H, dd, J = 2.4, 8.7 Hz),
7.49 (1H, br), 7.64 (1H, br) 10 (3) Acetic acid (0.13
m, 2.34 nmol) was added to a suspension of ethyl

2- chl or o- 3- oxopr opi onat e potagﬁgyn1salt (0.42 g, 2.24
mol ) in isopropanol (10 mM) and the m xture was
stirred for 30 mnutes. Thereto 3-[ (3R, 5S)-3-(2-an no-
2 t hi oxoet hyl ) -7-chl or o-5- (2, 3-di net hoxyphenyl ) - 2- oxo-

Giybr 80372 5ol 3Hatb n TIEFIHTLS, 24EFel seapy
tat bt
REEH Bt Hde Al neShl e PR For

. Aft t t |
ﬂrieaagveada@anfeslﬁﬁe Shedetton ba &3 5n COPGERS e e&hndef

extraction with 20 ate 200 [l The
FaJBrSHaB GaSHeE w The 5&8&3&&855 SR e S L by
chloride solution, dried over esi ym sul f at and

EhehCROABLNEPAIEE G 68P3F8&6€8&Y ESSurE I Phé® veht:
resulting residue was purified silica u
Eﬁ?%ﬁﬁr@%P&&h?CF8é§€Id§7n&3sélééﬁttoh8?éﬁ ne€ﬁ}|12§Q

acetate g7 3-6 to _obtain ethyl 2- {[ 3R, 59)-1-[3
10638 a8 réxy3zazeapﬁ§r@yﬁpééﬂﬁﬁpy PERPE —§-€?¥§ro 5-(2,3-
dlnethoxyphenyl) 2-0x0-1, 2, 3,5-tetrahydro-4, 1- benzoxaz

gbmﬁthoxyphenyl -2-oxo-1,2,3,5-tetrahydro-4 1 -benzoxazepin-
3-yllmethyl}-1,3-thiazol-5-yl)-3-oxopropionate (0.539 g,
0.88 mmol, 71%) as colorless noncrystalline powder.

'H-NMR (CDCls) &: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H,
t, J =7.5 Hz), 2.03 (3H, s), 3.54 (1H, d, J = 14.1 Hz),
3.58-3.80 (2H, m}, 3.60 {(3H, =), 3.73 (1K, 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, g, 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 (IH, t,
J = 7.8 Hz), 7.30-7.34 (2H, m), 8.74 (1H, s).

(2) A suspension of ethyl 3-(2-{[(3R,58)-1-(3~acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yljmethyl}-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 borchydride (36 mg, 0.96 mmol) was added thereto.

After stirring for 2 hours, an agueous saturated ammonium
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3-yl]methyl}-1, 3-thi azol - 5- caboxyl ate (0.6 g) as
colorless noncrystalline powder. 1H NVR (CDC1l3) 6:
0.95 (3H, s) , 1.02 (3H, s) , 1.31 (3H, t, J =7.2
Hz), 2.03 (3H, s), 2.82 (1H, dd, J = 5.7, 16.8 Hz),
2.92 (1H, dd, J = 7.5, 16.8 F%?OGS 54 (1H d J=14.1
Hz), 3.62 (3H, s), 3.72 (1H, d, = 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 10 (1H, dd, J = 5.7, 7.5 Hz), 4.57 (1H

i Gl P g S P aad bR 8 3R M e v
gg%Qgg%&a b9eR3e8nyt: BECTRE) (19D 39907 TR AP ayer
JLIRL XL REORY LY Z500LQERuR Lar Fxdh HR ROXURRC A RXO

hyd b I thyll-1,3

T R
t.h .

gPPEF@BIﬁFedrBﬁﬁF?eEESngﬁrsgﬁsﬁufenouF @ﬁ (B anipeidue
was addeg t he eactlog sol.uti on foIIo
ERPr BEtH ﬁeﬂnPH &t yf228¢€ c&PéP@n(§@rﬁPFt°€ﬁ€p gani ¢
I d th t ted
CREGRTHES BT SETSRT Chr PedaBear g Res! %%eiap%% A i §5)1 o
t hen concentrat ed under reduced pressure.
PeEalR A§hrésPauéwas *Purrt red @ya§PFO§§ &el colunn
chr omat ogr aphy [ devel opi ng sol vent: hexane- eth%} 25
Qé@?éb§lPG?PEgJ372FP19600 rdim STeiRpthoxypheny —OxXo-

2- E[SSR 5S)-7-chloro .
tetrahydro-4, l-benzoxazepin-3-yl]methyl}i-1,3-

thiazol-5-y1)-3-hydroxypropicnate ((.49 g) as colorless
powder.

"H-NMR (CDCly) &: 0.92 (3H, s), 0.97 (3H, s), 1.26 (3H,
t, 3 =7.2 Hz), 2.04 (3H, s), 2.77 (1H, dd, 3 = 5.1, 15.9
Hz), 2.94 (1H, dd, J = 9.0, 15.9 Hz}, 3.05-3.21 (2H, m},
3.42 (14, 4, J = 14.1 Hz), 3.62 (3H, s), 3.66 (1H, d, J =
11.7 Hz), 3.82 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 4.12 (ZH,
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},

6.62 (1H, d, J = 2.1 Hz), ©.98 (lH, 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,
s).

(3) A mixture of ethyl 3-({2-{[(3R,58)-1-(3-acetoxy-
Z2,2-dimethylpropyl)-7-chloro~-5-{2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]methyl}i-1, 3-



10

15

20

25

101

5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opy
1) -2-

oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] net hyl -
3- thiazol-5-carboxylate (0.3 gjyas colorless
noncrystalline powder. 5 1H NMR (CDC13) S: 0.64 (3H,
s), 1.05 (3H, s), 3.07- 3.21 (1H, m, 3.38 (1H, d, J =
14.1 Hz), 3.58-3.70 (1H m, 3.61 (3H, s), 3.73 (2H,

N R TR A S i A R A T AR e
?%ta@néa'$DS§X%$§8en%ﬁ—QQ%O'§'i% %ﬁ}e&%@ éﬁ%iﬁéyﬁféfgkide
g% %xsf enyﬁ¥l éﬁé[%%gFgéé 1C?Q9 %y%%ﬁanﬁ% 5 geom
?;’eﬁeireﬁreﬁ £R§aPo R T ShenFons, BT S, (ifeARHtif i5d with
i@i By QrsRa Bk ety (asort %&3%2&%%) P ”ed<4'0”ml) was
2auEn §ﬁ»ﬁ&?59ur i Ogtggaﬂg%r ISRE b R Sl
géégé{lée?? ﬁ@f@%@%ﬂéﬁﬁ%ﬁ'&ﬁ@?ﬁ' %rsr‘él&“garﬁr&chfé’rer
ORISR i Ay ey gy LSRRI

t hen concentr at ed under reduced pressure The
PEStPFtTAg c?P@t5?5%é§lﬂﬁsﬁé&ﬁhﬁﬂwWﬁéx&ﬁéh@€'&HF&Iﬁ??ane to

obtain 3-{2-{[(3R,5S8)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
(3-hydroxy-2, 2-dimethylpropyl) -2-cxo-1,2,3,5~tetrahydro-
4,1-benzoxazepin-3-yllmethvyl}-1, 3-thiazol-5-yl)-3-
hydroxzyprepiconic acid (0.05 g) as a white crystal.

'H-NMR (CDCl;) 8: 0.66 (3H, s), 1.00 (3H, s), 2.73 (1H,
dd, J = 5.1, 16.2 Hz), 2.81 (1H, dd, J = 8.4, 16.2 Hz),

3.14 (1R, d, J 12.0 Hz), 3.1% (1H, dd, J = 5.4, 14.1 Hz),

3.36 (1H, d, J

i

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
(1H, dd, J = 5.1, 8.4 Hz), 6.18 (1H, s), 6.56 (l1H, d, J =
2.1 Hz), 6.95-7.03 (2H, m), 7.16 (14, t, J = 7.8 Hz), 7.29
(1, d, J = 9.0 Hz), 7.35 (1H, dd, J = 2.1, 9.0 Hz), 8.59

{1H, s).

Example 19
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{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox
y- 2, 2-dinmet hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4,1 25
benzoxazepi n-3-yl ] net hyl }-1, 3-thi azol - 5- car boxyl i c
acid 102 (0.19 g) as a white crystal. 1H NVR (CDC13)

6: 0.66 (3H, s), 1.05 (3H, s);108- 19 (1H d, J = 12.3
Hz), 3.40 (1H, d, J = 14.1 Hz), 3.58-3.78 (3H, m,
3.61 (3H, s), 3.87 (3H, s), 4.47 (1H, d, J = 14.1 Hz),
54.57 (1H, t, J 6.0 Hz), 6.18 (1H, s), 6.56 (1H,

9 0 7oA 20
30537 gzo {2 i (?ﬂ?‘; 5@ 7 clJ;'ifL fdHs— Exa?mdjérﬁe]aghbﬁ}phenyl ~1-

e LN T e
pefdg Sftﬁeﬁlﬁ'i %%h%l? ihBa%H£a§o§35b9¥¥EbEyllc acid

aci er pyrl was added
a 15 solutlon of
2-{[(3 5P=%Hehl or o- 5- ( 2, 3- di met hoxyphenyl ) - 1-

-2 nglnethyIpropyI) 2-0xo0-1, 2, 3, 5-tetrahydr

o 103
4,1- nxazepln 3-yl]nethyl}-1,3-thiazol -5-acetic
ac| 8¢, 1.78 Mol ) obtained in Exanple 16 in

THH n1%ﬂgt” room tenperature, acetyl chloride (0.38

(1) Triethylamine (0.11 ml, 0.77 mmol) and
methanesulfonyl chloride (0.05 ml, 0.68 mmol) were added to
a solution of ethyl 3-(2-{[(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-0oxo-
1,2,3,5-tetrahydro-4, l1-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 mmel) and methanesulfonyl chloride (0.05 ml,
0.68 mmol) were additionally added thereto and the mixture
was stirred for 1 hour. Then, DBU (C.12 ml, 0.77 mmol) was
added theretc and the mixture was stirred for 1 hour. Then,
water (10 ml) was added thereto and the mixture was
extracted with ethyl acetate (150 ml). The organic layer

was washed with water and an aqueous saturated sodium
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added dropwi se and the m xture was stirred for 1 hour.
5 Thereto pyridine (0.3 m, 3.71 mmpl) and then acetyl
chloride (0.1 m, 1.41 nmol) were added and the

m xture was further stirred for 30 mnutes. After
water (5 m) was added, the mgdure was stirred at
roomtenperature for 19 hours and the reaction
solution was extracted with ethyl 10 acetate. The
organi c |l ayer was washed with 1N hydrochloric acid,

§8£139d ﬂu@gHﬁouﬁrEQBUB@E%dmégﬁbgqh%hE%&E%%e and then

ution rle over magnesium sulfate, and th en

§8?f§§E5§E?9 HHQSE reduced B&%@@ﬂ&g.toT%@t§b%ultlng residue
é %§§g eny iggéh¥lg %Béhbgthgl % %% nzoxaz
iR e e S “
L2123 75 2 2 e P

@'é%%gitg%sgﬁfgs%?ﬂr% 532 e3 g e p ey ot o
§12 say-e5 5 gEog 1 1 peneopesgne T g 1A s 10y

}éz§1%g giﬂacaalaje_ (5. 95H§%oaszgo%%fle§s7§%Pﬁqy%%alllne
%gﬁder.

'H-NMR (CDCl3) &: 0.96 (3H, s), 1.05 (3H, s), 1.25 (3H,

t, J = 7.2 Hz), 2.04 (34, s), 3.40 (2H, d, J = 6.0 Hz),
3.54 (1H, 4, J = 14.0 Hz), 3.6l (3H, s}, 3.73 (1H, d, J =
11.0 Hz), 3.86 (1H, d, J = 11.0 Hz), 3.87 (3H, s), 4.19 (ZH,
g, J = 7.2 Hz), 4.37 (1H, t, J = 6.6 Hz), 4.57 (1lH, d, J =
14.0 Hz), 6.18 (14, d, J = 15.4 Hz), 6.28 (1lH, 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}, 7.9Z
(14, <, J = 15.4 Hz), 8.63 (1lH, s).

(2) A mixture of ethyl (2E)-3-(2-{[(3R,53)-1-(3-
acetoxy-2,2-dimethylpropyl)~7-chloro-5-(2, 3~
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-1,3-thiazol-5-yl)acrylate (0.34 g, 0.52 mmol)
cbtained in Example 19-(1}, a 1N aqueous sodium hydroxide
soluticn (1.5 ml) and ethancl {7 ml) was stirred at 40°C

for 1 hour. After standing to cool, this mixture was
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Exanpl e 18

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-tetrahydro-4,1 5
benzoxazepi n-3-yl Jmet hyl }-1, 3-{d azol -5-yl ) - 3-

hydr oxypropionic acid CI OH (1)

1,1 -Carbonyldiimdazole (0.24 g, 1.49 nol) was added
to a solution of 2-{[(3R 5S)-I-(3-acetoxy-2,2 10

Qwaﬁbzleer R¥H) 16 EDHRECHO 64 3o et RoXy Rh§ NNk Zt9%A
% ét§t§ g%ba@ ;g?é, gaegafgxgé%p'o@%%ﬁ'c] g@@ Yol Srashed

|azo car C acl ) obtaine

#Eth QFESG% Qalﬂga@égforhiﬂhocﬂqglH%%p%LQP%E%nén%rled

re V\ﬁS stirre noe

| 15.

%ga%n%%gnes ﬁgﬁ?sﬁ g] a%% %T %7% %g%t%gﬁgg%&gg§r ﬁfduced
th ! t d at C.for 1 h Af.t

RPEREbEE L o 82@5'}1#%&?&69{?3 e ago i o s i i fexane to

AEEF AP e LR M7 TG LorBante - Ao s nadi Stmh
doraEPaRvoRGRF Sl auar ﬁaé%%%?ﬂ@f Sldﬁ%%'?ﬂ'ﬁ%%%am 2-oxo-
eg guéra%ggﬁHVSFPe %ggo g%%%g%eB yq?mé%ﬂgffj¥%3-
thiazol-5-yl)acrylic acid (0.28 g} as a pale yellow crystal.
'"H-NMR (CDCl;) 8: 0.64 (3H, s), 1.06 (3H, s), 3.19 (1H,
d, J =11.7 Hz), 3.37 {(1H, d, J = 13.8 Hz), 3.39-3.45 (Z2H,
my, 3.61 (3H, s), 3.67 (1H, d, J = 11.7 Hz), 3.86 (3H, s),
4.38 (1, t, J = 7.2 Hz), 4.4¢ (1H, t, J = 13.8 Hz), €.1l6
(l1H, d, J = 15.6 Ez), 6.16 {(1H, s), €6.53 (1H, 4, T = 2.1
Hz), 6.88 (1H, dd, J = 1.5, 8.1 Hz), 6.93 (1lH, dd, J = 1.5,
8.1 Hz), 7.08 (1H, t, J = 8.1 Hz), 7.29 (1H, 4, 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).

Example 20

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]lmethyl}-5-methyl-1,3-thiazocl-4-

vl)propionic acid
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15

5 silica gel colum chromat ography [devel opi ng

sol vent: hexane-ethyl acetate (67:33-1:1)] to obtain
et hyl 3-(2-

{[ (3R, 5S)-1-(3-acetoxy-2, 2-di et hyl propyl )-7-chl or o- 5-
2, 3-

dlnethoxyphenyl) 2-o0xo0-1, 2, 3, g‘tetrahydro 4, 1- benzoxaz
epin- 3-yl]methyl}-1, 3-thiazol -5-yl)-3-oxopropi onat e
(0.59 g, 10 0.88 mmol, 71% as colorless

noncrystal line powder. 1H NVR (CDC13) S: 0.94 (3H, s),

1.03 (3H P\cysze (3H, t, J = 7.5 Hz), 2.03 (3H, s),
3.54 (A0, J.E 14. 1 rz) 3.58-3.80 (2H, n), 3.60

(3H, . ? = 10.8 Hz), 3.84 (1H, d, J =
10.8 Hz 3H s) 3.93 (1H, d, J = 15 15.9 Hz),

I II"

g
| J =15.9 Hz), 4.12 (2H, g, J = 7.5 Hz),
. J =6.6 H), 4.54 (1H d, J = 14.1 Hz),

6.2 56 (1H, s), 6.89-7.00 (2H, m), 7.10

(1H, ), 7.30-7.34 (2H, n), 8.74 (1H, s).

ethyl 3-(2-{[(3R, 5S)-1-(3-acetoxy-
CH,

1,2,3,5-tetrahydrof 4, 1- benzoxazepi n-3-yl ] net hyl } -1, 3-

t hi azol -5-yl)-3 pi onate (0.59 g, 0.88 nmol)

obtained in Exanple 18-(1) in ethanol (20 m) mas

cooled to -20C and sodi um bor ohydri de &36 ny,

mol ) (hasPadaéaviheképrsideag Oapted st @lﬁ@oﬁérwﬁs added to

hours, an aqueous saturated anmmoni um 106 chl ori de
80Pl FBRONSOH §-hd3Radded land —eRe tRFY T Gr é Wagethylpropyl) -

7-chloro-5-(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin-3-yllacetic acid (2 g, 3.85 mmol} and
triethylamine (0.41 g, 4.04 mmol) in acetonitrile (15 ml)
at 0°C and the mixture was stirred at 0°C for 30 minutes.
To the reaction soluticon at 0°C, methyl (435)-4-amino-5-
oxochexanoate 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 sclution was diluted with ethyl acetate (50 ml),
washed with 0.1N hydrochloric acid, a 5% agueous potassium
hydrocgen sulfate sclution, an aguecus saturated sodium
hydrogen carbcocnate solution and an aquecus saturated sodium
chloride sclution, dried over sodium sulfate, and then

concentrated under reduced pressure. The residue was
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extracted wth ethyl acetate (150 ml). The organic

| ayer was washed with an aqueous saturated sodi um
chloride solution, dried over magnesi um sul fate, and
then 5 concentrated under reduced pressure. The
resulting residue was purified by silica gel colum
chromat ography [devel opi ng sol vent: hexane- et hyl
acetate (55:45-35:65)] to obtain ethyl

3-(2-{[ (3R, 5S)-1-(3-acet oxy- 2, 2-

%PEE%BPEE}%EMZ&[CBET Q90 BrdbABERFURRENY k2126 ng
% fvgn? tﬁ%%gﬁ}éd%% OX$Q%@59éa4?pbn83}él 1>§5‘E‘a'1¥1' helndn (43)-

|azo propi onat é
g0y gﬁl—%?_ﬁRégg o §é31§*ﬂ'é'wx§/ 3):1%%%333% %ﬁn@l'(lés)?’—%hloro 5-
o ghige st ok 515 e B -
Hadolhpod - Whcitin] B Gl batiobpregblyt oes, o

= 7.2 42 Hz), 4.30-4.52 (1H,
%)804%3'1"2 )?iéalﬁs(ﬁfloéfLéﬁSsp@Ud@f ); . 6.26 (1H(

, 20 6, 1H, d, 1H dd, J,
3)4 %"2\1%)&%131057 86 9(43|-43P$n sz, 310 ¢1H3Fdg s)y 4-78-
5 %9 8%%8%%8)31%?’ 3, Si A3 8 thli'rezof25etzh3ﬁ2 (34, m),
5 i nethylpropyl% 7’chloro 5- (ZZSB%Iq%%hoédph%nyl% %

78 (IR, A 3
4.4 Hz), 3.54 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.67 (3H,
s), 3.72 (1H, &, 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 (lH, d,

J = 14,1 Hz), 4.56-4.65 (1H, m), 6.25 (1H, s), 6.60-6.64
(14, br), 6.64 (1H, s}, 6.97-7.32 (5H, m).

(2y A solution of methyl (48)-4-({2-[(3R,58)-1-(3-
acetoxy-2, 2-dimethylpropyl)-7-chloro-5-(2,3-
dimethoxyphenyl)-1,2,3,5-tetrahydro-2-oxo-4,1l-benzoxazepin-
3-yllacetyllamino)-5-oxchexancate {(0.51 g, 0.773 mol)
obtained in Example 20-{1) and Lawesson’s reagent (0.40 g,
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 [develcping solvent: hexane-ethyl acetate
(1:1)] to obtain methyl 3-{2-{[(3R,55}-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl)-1,2,3,5-
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1,2,3,5-tetrahydro-4, | -benzoxazepin-3-yl]nmethyl}-1,3

107 thiazol -5-yl)-3-hydroxypropionate (0.06 g, 0.09
nmol ) obtained in Exanple 18-(2), a 1N aqueous sodi um
hydroxide solution (0.5 m) angsethanol (1 nl) was
stirred at room tenperature for 2 hours. This m xture
was acidified with 5 1N hydrochloric acid (0.6 m) and
et hyl acetate (40 M) was added thereto. The organic
lc%}f?éh SB§9 W ghb@ﬁzo%%g% -satyn ﬁte%%yaqwsumethyl-

[ori Utl on, ried over magnesi um sulfate, and

E@”tﬁ?ﬁ%%ﬂt& P?‘?p%g%né‘ﬁ@“%dSlpﬁes%ural% 1, 61%) as

résul'ting crys washed wi th Héxane to 10 obtaln

? gﬁ gggnggéé g chl or o- 5- (2, 3- di et hoxyphenyl) - 1-

I oxy |nethylpropyl) 2-0x0-1, 2, 3, 5-tetrahydr

ﬁydroliyﬁf% %ﬁ?iﬂ'éﬁ VPPt B phargt S 203 3k,

ETHNE’TQQCE%S) 5. 3-8\ %HHz)f 3o g 280G < 9
]’Gézﬂ%m%%ﬁz;} ngd% (JlH_ 1% J15" ?1?4 £2 (35? g 1ﬁd'
5781715 B Tamae e sji60£(3t|f’l4(? é% %214)3f

Jb5 (37 053 1) 26 118 (B %07 18 @eﬂ(m 33%5(1%3%1 ;
)y 8,95 493 (%H, LTS LIS 1 B I P S

4.56 (14, d, J = 14.2 Hz), 6.29 (1lH, s}, 6.60 (1H, d, J

(ol

1.8 Hz), 6.95-7.36 (5H, m}.

(3) A mixture of methyl 3-(2-{[(3R,53)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxc-4, l-benzoxazepin-3-yl]methyl}-5-
methyl-1,3-thiazol-4-yl)propionate (0.2 g, 0.303 mmol)
obtained in Example 20-{2), a 1N aquecus sodium hydroxide
solution {1 ml) and ethancl (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 aquecus 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) -2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-ylimethyl}-5-methyl=-1,3-thiazecl-4-
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(1H, d, J = 9.0 Hz), 7.35 (1H, dd, J = 2.1, 9.0 Hz),
8.59 (1H, s). 25 Exanple 19 108
(2E)-3-(2-(2-{[ (3R 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl
)-1-
(3- hydroxy-2, 2-di met hyl propyl )3-12r oxo-1, 2, 3, 5-t et r ahydr
o_
4, 1- benzoxazepi n-3-yl Jmethyl }-1, 3-t hiazol -5-yl )acrylic
acid COH5 (1) Triethylamne (0.11 m, 0.77 nmol) and
B?@§§Hhien¥b1&h'@fh§e gOOQ§9@1mmgl§89@EW|Bs“%b@orless
sol ution of eéthyl

%o&@e [ (3R 59) - 1-(3-acet oxy- 2, 2-

i met hyl propyl )-7-chl oro-5-(2, 3- di met hoxyphenyl) - 2- oxo

-1, % %\mﬂ;r _ Eééﬁwdréﬁyg)} 36 be xagepl n- §5yl M{et ggl }21,3§

10 tHi oXypro dlonaTe (

gmol ) sgbéabﬁeg Jﬁ%af@' €318-63) (bi ng (% &16) yadey, 5 —

|cé co0 he h]xture was stlfr “for hour

Ti'ﬁtﬁé’ga ne, Q?ﬁlldEﬂ 0 5”0'1)5 3 %g a2t 4

ane UI onyl [orite (O 5

B8P 48T or oha0E Hen e aEF@ ST 7%5ﬁéﬁﬁfﬂ )

J =

Then, (et Bt £10 Ay CvAE ad eaﬁaﬁéﬁélLriﬁéfﬁﬁe%%ﬂiﬁaéé 7 -

B anfe l%ée%%“ ehhyly acetang €190,m ). ofheyy o)

(l1H, d, J = 1.4 Hz), 6.97-7.39 (5H, m).

Example 21

6.60

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

2,2-dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-1,3-thiazol-4-yl})acetic acid

O-~..CHG

_CH,
0

Q
LY
\
|tC7K:i 0
H,C —OCH OH

According to a similar manner to that of Example 16,

the title compound was obtained.

H-NMR (CDCls) &: 0.65 (3H, =), 1.05 (3H, s), 3.17

(1H,

d, J =11.9 Hz), 3.41 (1H, 4, J = 14.5 Hz), 3.48 (1lH, dd, J

= 6.5, 15.4 Hz), 3.60-3.71 (5H, m), 3.80 (2H, s}, 3.90 (3H,
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was washed with water and an aqueous saturated sodi um
109 chloride solution, dried over magnesium sul fate,
and then concentrated under reduced pressure. The
resulting residue was purified by silica gel colum
chromat ography [devel opi ng sgljwent: hexane- et hyl
acetate (63:37-52:48)] to 5 obtain ethyl
(2E)-3-(2-{[ (3R, 5S)-1|-(3-acet oxy- 2, 2-
dinethylpropyl)-?-chloro-5-(2 3-dinethoxypheny|) 2 0X0
5), (1H, t, J = 6.5 Hz), 4.46 {1H d, J z),
1 2, 3 5 t et rahydro- 4, 1- benzoxazepln yI]nethyI} 1 3-
hi, az a ryha 5 ¢)08s (§8l oghes
%b%%r@%?al%%neg %QMBEF 26”171 iR g%bc?%j & "0%6" (3 12
)ae 1l (3H, 8):-:1525-( J ) 0 3H
Hos3dy B 3P0ty B El e SR NG
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

37 (1H, t, J = 6.6 Hz), 4.57 (1H d, J
%ﬁa%gié)256 18((1H d, J = 15.4 Lm), 6.2% (1H, s),

fifﬁ gékgﬁ §%_ 51§§9£éﬂ, dgL§£8§t%?%YPEéggﬁgl -239%ydroxy-
%1§Fd%T§§%%§P£P§}% Trabpthinye, steectindalitly 809
%%%%§ %L(snﬁiﬁ%F%ng§ri 3-Ehiarelssrgagboxylic acid

dlnethoxyphenyl) 2-o0x0-1, 2, 3,5-tetrahydro-4, 1- benzoxaz
epi n- OHCHS

CH,
0

15

Cl 0
L2y

o X

(1) A sclution of 3-[(3R,58)-3-(2-amino-Z-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-2Z2-
oxopropionate (0.79 ml, 6.28 mmol) in ethanecl (30 ml) was
heated to reflux for 2 hours with stirring. After standing
to stand, water (15 ml) was added to the reaction sclution,
followed by extraction with ethyl acetate (300 ml). The

organic layer was washed with an agueous saturated sodium

chloride solution, dried over magnesium sulfate, and then
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3-yl]nmethyl}-1,3-thiazol -5-yl)acrylate (0.34 g, 0.52
mmol ) obtained in Exanple 19-(1), a I N aqueous sodi um
hydroxi de solution (1.5 m) and ethanol (7 nl) was
stirred at 40C 25 for 1 hour. After standing to cool,
this mxture was 110 acidifiedth 1IN hydrochloric
acid (1.7 m) and ethyl acetate (160 m) was added.
The organic | ayer was washed w th an aqueous
saturated sodi um chl oride solution, dried over

gBQBSﬁkEQE%H'&ﬁBSr QQHuEQE”PQQQ%%Q%rat%@e“@%%&i&%?&F%%sidue

pressure e resulting crystal was wash
(38 B5: 51 e8b0 Bildgy onroteme. pargnatosTahy
FLEBLDgEYRECOYh heht( 3n%dnxLhyA- doTRLAY! REQBYI)13 9% o
R P P O L LR e
Gy R3Brg-p 17 5g0 oL fﬂ?hﬁyy? S 3PP 2 3lfqge%§H’ yezo-
)30 S T ey oy e
8116 blipss foi@?éégéfﬁg%)&r%tﬁé gfeléor@i?fr 5188 euikres
SlbsPeiaractigne gh énf fopy 1720 ((Eh 53) ST o iy 213+
é&$gthé§%3hﬁmyi S} % hgdzogé)Q 8 %%mg%gyl%ropyl) % %XO—
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]lmethyl}-1, 3-
thiazeol-4-carboxylate (2.0 g) as colcrless powder from a
second eluted fractiocn.
First eluted fraction

'"H-NMR (CDCl)) &: 0.95 (3H, s), 1.03 (3H, s}, 1.37 (3H,
t, J= 7.0 Hz), 2.03 (3H, s), 3.41-3.62 (3H, m), 3.61 (3H,
s), 3.72 {1, d, J = 11.0 Hz), 3.96 (1H, d, J = 11.0 Hz),
3.89 (3H, s), 4.27-4.40 (1H, m), 4.3%9 (2H, g, J = 7.0 Hz),
4.55 {(1H, d, J = 14.0 Hz), 6.31 (1H, s), 6.59 (1H, 4, J =
1.8 Hz), 6.98 (1H, dd, J = 2.0, 7.8 Hz), 7.08 (1lH, dd, J =
2.0, 7.8 Hzy, 7.17 (lH, t, J = 7.8 Hz), 7.23-7.40 (2H, m),
8.02 (1H, s).

Second eluted fraction

'H-NMR (CDC1l;) &: 0.65 (3H, s), 1.05 (3H, s}, 1.38 (3H,

t, J=7.0 Hz), 3.16 (1lH, t, J = 11.8 Hz), 3.37 (1H, d, J =

14.4 Hz), 3.45-3.72 (3H, m), 3.62 (3H, s), 3.89 (3H, s),
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20 Exanple 20 3-

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-( 3-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepi n-3-yl ] nmet hyl }-5-nmethyl -1, 3-thi azol - 4-
yl)propionic acid 111 C (1) Riialoyl chloride (0.51
g, 4.23 mol) was added to a solution of

2-[ (3R 5S)-1-(3-acetoxy-2, 2-di et hyl propyl) -

7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahy

frEpSetad Pepropmeer meSbletstic 204 (g £ o, o, 5

) “an rie , 4.04 mol

QC?FB”gEyflgcﬁ 5r(ﬂ§) gat ;0C %H‘?%ﬂt‘%ﬁm xune Was oy 5 56

stifre or 30 ninutes. ¢ reaction
ut ,on.at QC hyl S),+4- amino-5-_ gxghexano
E;hfoghlgrrdg'%ogg%’g?'%§24lﬁﬁogy'mgg agdgd ?OQ%%%Sé 7.07

JeHtonfer 1 & (25ni }-Gakothen - ddadd ar o sa. Palt &)« 7-2°

Teliet fon a0t i foR ks aPPut af-wieh ot Ryl -aeefate (a0 ©-0°

g%%, yashed with 0.1N hydrochloric acid, a 5% aqueous
asSium 15 hydrogen sul fate sol ution, an aqueous

2queogd! sAt GrALBaSSba GRTYLhPonT aReorar o Ased Y2+ 2"
8¥%gtﬁgﬁggg£§%5tgtghlggg—gh?g,3—dimethoxyphenyl)—2—oxo—
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-ylimethyl}-1,3-
thiazol-4-carboxylate (0.34 g, 0.52 mmocl) and 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-yllmethyl}-1, 3-thiazol-4-carboxylate (2.0 g,
3.40 mmol) obtained in Example 22-(1), a 1N aqueous sodium
hydroxide scluticon (14.0 ml) and ethanol (60 ml) was
stirred at room temperature for 5 hours. This mixture was
acidified with 1IN hydrochleric acid (14.5 ml) and ethyl
acetate (380 ml) was added therete. The organic layer was
washed with an aqueous saturated sodium chlcoride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. To the resulting residue were added
diethyl ether (30 ml), a 1IN aqueous sodium hydroxide
solution (14 ml) and water (100m). The agqueous layer was

washed with diethyl ether (50 ml} and then acidified with

IN hydrochloric acid (14.5 ml) and ethyl acetate (380 ml)
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concentrated under reduced pressure. The residue was
112 purified by silica gel colum chromat ography

[ devel opi ng solvent: hexane-ethyl acetate (1:2)] to
obtai n nmet hyl (4S)-

4-({2-[ (3R 5S)-1-(3-acet oxy-2,:2-gdi net hyl propyl )-7-chlo
ro-5-

(2, 3-di net hoxyphenyl )-1,2,3,5-tetrahydro-2-ox0-4,1 5
benzoxazepi n- 3-yl ] acetyl } am no) - 5- oxohexanoate (1.85

f%fxﬁ%?g%nygéreggga ?ﬁeC8E85h§§§ﬁ@??ge%as%gagwggow6%a an

%%9%3?%ngggka§%d §Oa§uﬁsbhl§}1d% %glatﬁgngsﬁrlgh'over

4, 14.4 Hz 9 (1H,
%??n%&g%& éﬁfg ? §§§2£%?ﬁ ganéint}%EédHﬁ%de% Q%d&%@f
srieedre i) SoaRal iy TR 0§ ot ﬁ?é 465
é%&eg%%ysh%%sgée-x;awg@%ﬁy—%‘;oﬁﬁﬁegmyrﬁgﬁa -
g{g) h é?EL%ggp l4C% zgxei éln 3-yl]lmethyl}-1,3-
Shireo s dPractebvtss %s?d Toxehbxansapa Co B 1" 0. 775
not obt ined in arrpl e 20-(1) and Lawesson's
Fea E-‘ﬁ?t?g AB=gP°¥6°1:00 nmml) in THE (5 ) was

stirred_ at 70C for 1 hour. The react| on sol uti on wase
conc ittt edChnber Fedrdet ( , 1.05 {3H, s)

d, J = 12.0 Hz), 3.38 (1H, d, J = 13.8 Hz), 3.54 (1lH, dd, J

1H,

= 7.2, 14.7 Hz), 3.56-3.68 (1H, m), 3.62 (3H, s), 3.89 (3H,
sy, 4.34 (1H, dd, J = 5.7, 7.2 Hz), 4.46 (1H, d, J = 13.8
Hz), €.21 {1H, s}, 6.57 (1H, d, J = 2.1 Hz), 6.98 (1H, dd,
J =1.5, 8.1 Hz), 7.06 (1H, dd, J = 1.5, 8.1 Hz), 7.17 (1H,
t, J = 8.1 Hz}, 7.29 (14, d, J = 8.7 Hz}, 7.35 (1H, dd, J =

2.1, 8.7 Hz), 8.18 (1lH, s).

Example 23
2-{[(3R,58)-1-(3-acetoxy-2, 2-dimethylpropyl)-7-chlorc-5-
(2, 3-dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]lmethyl}-1,3-thiazol-4-carboxylic acid
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15

pressure and the residue was purified by silica ge
columm chr omat ogr aphy [ devel opi ng sol vent:
hexane-ethyl acetate (1:1)] to obtain mnethyl
3-(2-{[ (3R 59)-1-(3-acetoxy-2,2 25
di met hyl propyl ) -7-chl oro- 5- (2,73-4di net hoxyphenyl )-1,2,3
,5 113
t et rahydr o- 2- oxo- 4, 1- benzoxazepi n- 3-yl ] net hyl } - 5- met hy
| - 1,3-thiazol-4-yl)propionate (0.31 g, 0.470 mol
61% as colorless powder. 1H NWR (CDC13) S: 0.95 (3H
s), 1.03 ~@h, 2.03 (3H, 5 s), 2.34 (3H, s), 2.64
(2H, t 7. 441z), 2.87(2H, t, J = 7.4 Hz), 3.34
=&. 87 15.0 Hz), 3.50 (1H, dd, J = 6.2,
15.0 Hz) X3.53 (1H, d, J = 14.2 Hz), 3.62 (3H, s),
_ 3.72 (1H, d, J = 11.0 Hz), 3.85 (1H, d,

‘ , 3.89 (3H, s), 4.27 (1H, dd, J = 6. 2,
6.8 58, (1H, d, J = 14.2 Hz), 6.29 (1H, s),
6. 60 S NEA =/ 8 Hz), 6.95-7.36 (5H, m. (3) A
' j} (2-{[ (3R, 5S)-1-(3-acet oxy-
hyl pr opy¥J- 7-chl or o- 5- (2, 3- di net hoxyphenyl) -
- 2- 0x0- 4, | - benzoxazepi n- 3-yl ] net hyl }
met hyl - 1,3t hg@zol - 4-yl ) propi onate (0.2 g, 0.303
obt ai ned in Exanple 20-(2), a 1N aqueous sodi um
hydr o de solution (1 m) and ethanol (2 nl) was
stirred at 60C for 30 minutes. This mixture was

diluted with water (50 nml),
According to a(sgmilér manner to that of Example 17,

the title was obtained.

'H-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 = 1C.8 Hz), 3.89 (3E, s), 4.32 (1lH, dd,
J=5.7, 7.2 Hz), 4.55 (1H, d, J = 13.8 Hz), 6.31 (1H, s),
6.60 (1H, d, J = 2.4 Hz), 6.98 {(1H, dd, J = 1.5, 7.8 Hz),
7.06 (1H, dd, J = 1.5, 7.8 Hz), 7.10-7.20 (1H, m), 7.27 (1H,
d, J=29.0 Hz), 7.32 (1H, dd, J = 2.4, 9.0 Hz), 8.18 (1H,

3) .

Example 24
3-{2-{[(3R,58)~7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-ylimethyl}-1,3-thiazol-4-yl1}-3-

hydroxypropionic acid
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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, 5S)-7-chloro-5-(2, 3- dlnethoxyphenyl) 1- (3- hydrox
y- 2, 2-di et hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4,1 25
benzoxazepi n- 3-yl ] nethyl } -5-nmet hyl -1, 3-thi azol -4 114
yl)propionic acid (0.18 g,0.298 mvol, 98% as

col orl ess @@Mﬁer 1 HNWR (CDC13) S: 0.64(3H, s),

1.05(34=X), 2°33 (3H, s), 2.66-2.72(2H ),

2. 83- 40 Hy 3.16(1H d, J = 511.8 Hz). 3.37(1H,

dd, J =B6Y2, 15.4 Hz),3.42(1H, d, J = 14.6 Hz), 3.59(1H,
4 3= 5.4 Hz),3.62(3H s), 3.63 (1H, d, J = 11.8
Hz H s), 4.30 (1H, dd, J = 6.2, 6.6 Hz),

4. 44 "N\ 14 6 Hz), 6.20 (1H, s), 6.60 (1H, d,

J = In 4 7 39 (5H, m. 10 Exanple 21
(2- B¢ 3R 58)97N ro 5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hyd
r OXye

HO

According to a similar manner teo that of Example 18,
the title compound was obtained.

'H-NMR (CDCls) &: 0.65 (3H, s), 1.05 (3H, s), 2.78-
3.04 (2H, m), 3.1¢ (14, d, J = 11.4 Hz), 3.39 (1H, d, J =
14.1 Bz), 3.40-3.70 (34, m), 3.61 (3H, s), 3.89 (3H, s),
4,31 (1H, t, J = 6.6 Hz), 4.46 {14, d, J = 14.1 Hz), 5.1l1-
5.21 (1H, m), 6.20 (1lH, s), 6.59 (1H, s), 6.96-7.02 (1lH, m},

7.08-7.20 (3H, m), 7.29-7.41 (Z2H, m)

Example 25
(2E)=3-{2-[( (3R, 58)-7-chlocro-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-4-yllacrylic acid
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2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 3-t hi azol -4-yl )acetic acid
OL CH3 /CH3 C 15 OH According to a simlar manner to
that of Exanple 16, the title conpound was obtai ned.
1H-NMR (CDC13) 6: 0.65 (3H, s),271.05 (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, 115 s), 4.35 (1H, t, J = 6.5 Hz),
4.46 (1H, dw J =14.5 Hz), 6.21 (1H s), 6.60 (1H

s), 7. ~¢, J = 2.1, 7.7 Hz), 7.05 (1H s),
7.11-7 (2H, oM, 7.33-7.40 (2H, m. 5 Exanple 22
2-{[ (3R, 53 =%"chforo-5- (2, 3-di met hoxyphenyl ) - 1- ( 3- hydr

OXYy- di met hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
Benzoxazepins 3-yl [ nethyl }-1, 3-t hi azol - 4-car boxylic

O™ “oH

According to a similar manner to that of Example 19,
the title compound was obtained.

‘E-NMR (CDCl;) &: 0.66 (3H, s), 1.06 (3H, s}, 3.18 (1H,
d, J = 12.0 Hz), 3.41 (14, 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 (14, t, J = 6.6 Hz), 4.48 (1H, d, J = 13.8 Hz),
6.23 (1H, s), 6.60 (1H, 4, J = 2.4 Hz), 6.62 (1H, d, J =
15.3 Hz), 7.00 (1H, 4d, J = 2.4, 7.2 Hz), 7.13-7.21 (ZH, m)},

7.30-7.41 {(3H, m), 7.62 (1H, d, J = 15.3 Hz).

Example 26
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-ylimethyl]-2-methyl-1,3-thiazol-5-carboxylic

acid
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chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, 1-
benzoxazepi n- 1(5H) -yl ] -2, 2-di net hyl propyl acetate (3.0
g, 5.61 mol) obtained in Exanple 16-(2) and et hyl

3- brono- 2- oxopropionate (0.79 m, 6.28 mmol) in

et hanol (30 m) was 15 heated {0, reflux for 2 hours
Wth stirring. After standing to stand, water (15 m)
was added to the reaction solution, followed by
extraction with ethyl acetate (300 m). The organic
ashed with an aqueous saturated sodi um

31 ut FBn, dried over magnesium sul fate, and

t hen 1 G o0 cgnH;ated under reduced pressure. The
resul tin§ re8idue owas purified by silica gel colum

ey onx aphy [d lsapi ng sol vent: hexane- et hyl

ace D Rnedy to obtain ethyl

2-{ E’Z -[ 3-aset oxy- 2, 2-di net hyl propyl] 5
7-chBr o %,3N§$ﬁ%thoxyphenyl)-2-oxo-1,2,3,5-tetrahy
dr or.c

4,1-? zoxazepi n-%Lyl ] net hyl }- 1, 3-t hi azol - 4- car boxyl at
86 as colorless noncrystalline powder froma
t

first ed fraction, and ethyl

3ia&gﬁ§i§§%§79591f16§1ﬁ§6P§§y (3 -3- §i' ¥ERy PEFSHY IEP- - ox
10
3usPangipay pEhgal 63k, ?Stﬁéﬁz‘dﬁé?@ﬁitﬁxi‘)?lr]ZﬁréjthItPYfpstle -

t hi azol - 4- car boxyl at e as col orless pomde %
4-chsesRadel atéadﬂwgébpéﬁphﬁw%t -ér@eedly fack i oﬁetra ydro-

4,1-benzoxazepin-3-yllacetic acid (10 g} in THE (100 ml)
and the mixture was stirred at room temperature for 2 hours.
To the reaction solution were added magnesium chloride (2.2
g) and potassium monoethylmalonate (4.0 g) and the mixture
was stirred at 60°C for 1 hour. The reaction solution was
diluted with ethyl acetate {200 ml), washed with 1IN
hydrechloric acid, an agqueous saturated sodium hydrogen
carbonate solution and an aquecus saturated scdium chloride
sclution, dried over sodium sulfate, and then concentrated
under reduced pressure. The residue was purified by silica
gel column chromatography to cobtain ethyl 4-{[(3R,53)-1-(3-
acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyhphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yl]}-3-oxcbutancate (10.2 g} as a white
crystal.

lH-NMR (CDC1l,;} &: 0.94 (3H, s), 1.01 (3H, s), 1.27 (3H,
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1H NMR (CDC13) 6: 0.95 (3H, s), 1.03 (3H s), 1.37
(3H, 15t, J = 7.0 Hz), 2.03 (3H, s), 3.41-3.62 (3H,
M, 3.61 (3H, s), 3.72 (1H, d, J = 11.0 Hz), 3.96 (1H,
J =11.0 Hz), 3.89 (3H, s), 4.27-4.40 (1H, M,
9 (2H q, J =7.0 Hz), 4.5%%1H d, J = 14.0 Hz),
1 (1H, s), 6.59 (1H, d, J = 1.8 Hz), 6.98 (1H, dd,
2.0, 7. Hz) 7.08 (1H, dd, J = 20 2.0, 7.8 Hz),
17 (1H, t, J = 7.8 Hz), 7.23-7.40 (2H, m), 8.09
%H 2892 ?@ﬁon el yt e gﬁﬁctaen &FENUROCC@@1§)H§ 036@7 (1H,
H s) H s), A t, 7 d 0 Hz), '3.
= 11-8 353 (_H d, 4
%& 3 72 ?3 h OHﬁ% 623 %ﬁ 5857 §3ﬁ m%ﬁ és)ﬁ :T?)?{

é‘: Q?—é.ég &éﬁl&)ma_ 37 ?1 h' Ej J 11§ Qzlfﬂz)q 4J3Q( G24, fz),

4.4 Hz),

2)61645% Q%g‘ 1?1 ‘]6?53'%1 sé §98‘é1'ﬂmddsié (13958? 02
DE B RS B, ;3834 AT RS
e rﬁiféééé????’?zdsﬁﬁg%a%t 25Y33. 800, was, BRSRS 79 %x0
iotefidsopt ot LAV oaSi du P83 AR SBLR ok BTy} o 0 B

gimethylpropyl)-7«chloro—5—(2,3—d1methoxyphenyl)—2-oxo—

d,
4.3
6.3
J =
7

1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]}-3-oxobutanoate
(1.5 g) obtained in Example 26- (1) in dichloromethane (30
ml) and the mixture was stirred at room temperature for 2
hours. The reacticn solution was poured into water, which
was extracted with chloroform. The organic layer was
concentrated under reduced pressure. Thicacetamide (0.21
g) and ethanol (30 ml) were added to the residue and the
mixture was refluxed overnight. The reacticn solution was
concentrated and the residue was purified by silica gel
column chromatography to cobtain ethyl 4-[((3R,55)-1-(3-
acetoxy-2, 2-dimethylpropyl)-7-chloro-5-(2, 3-
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
a2 colorless amorphous crystal.

'H-NMR (CDsOD) &: 0.93 (3H, s), 1.23 (3H, s), 1.27 (3H,
t, J = 7.2 Hz), 2.03 (34, s), 2.64 (3H, s), 3.51-3.57 (1lH,

m), 3.60 (3H, s), 3.67-3.85 (4H, m), 3.87 (3H, s), 4.23 (24,
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{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr ox
y- 2, 2-di net hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl }-1, 3-t hi azol - 4- car boxyl ate
(2.0 g, 3.40 nmol) obtained in Exanple 22-(1), a 1N
aqueous sodi um 15 hydroxi de sglytion (14.0 m) and
ethanol (60 m) was stirred at roomtenperature for 5
hours. This m xture was acidified with 1N
hydrochloric acid (14.5 m) and ethyl acetate (380

2%“@37?9d§9)th§f§§94.lgeé9§93B59 lbayer was Masheds (1g,

an agueou$ safurafe odi um chl ori de solution, 20

drieg. Qyﬁg.uggg?gggggmhtergen .gpd (hhen gongentgrated (1, m),

ter e o thée resul'ting residue were

dded [ yl _ether (30 m), a i N aqueous sodi um
ﬁyg?oirg’é%ﬁmf& fon (14 m) and water (100m. The

and cheh Aertcriig SR REaxt RO doBe R He B s 2 2
T BPUARF BEVATer oL obdsHad Wt A iar g vet e 1T -2 Bom
FneePUHFLaRPHRES And-PRBR SEBREGRRF drdd MRADY Wedimethy*-
& TothokgpRaayFFEPor AL RS Ay T2 3. BFRERRS bR SR 6 25
123, 3252V e RHERPHF 0 SAI VB AYEXRF P SOV TS iyt [, 0

t hi azol -4-carboxylic acid (2.9 as pal e yell ow
ethanol {10 ml} %as stirre& at %%om t%mpefgture for 30

minutes. This mixture was diluted with water (50 ml},
acidified, and extracted with chloroform (50 ml) twice.
These extracts were washed with an aqueocus saturated sodium
chloride sclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain 4-
[ ((3R,58)-7-chlioro-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 (CDC1;) &: 0.64 (3H, s), 1.04 (3H, s), 1.12 (34,
sy, 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), €.93-6.97

(2H, m), 7.09-7.14 (1H, m), 7.26-7.33(2H, m)



10

15

noncrystal li ne powder. 1H NVR (CDC13) 6: 0.65 (3H, s),
1.05 (3H, s), 3.18 (1H, 10 d, J = 12. 0 Hz) 3. 38 (IH
d J=13. 6 Hz) , 3. 54 (1H, dd, J = 7. 2, 14 7 Hz)
3. 56-3. 68 (1H, mM , 3. 62 (3H, s) , 3. 8 9 (3 S)

, 4. 34 (1H, dd, J = 5. 7, V1225Hz) , 4. 46(1H d, J
=13. 8 Hz) , 6. 21 (1H, s) , 6. 57 (1H, d, J = 2. 1
Hz) , 6. 98 (1H, dd, J = 1. 5, 8. 1 Hz) , 7. 06 (1
H, dd, J:1581Hz),71V(1H,ist,J 8

29 (1H d J=8 7Hz) , 7. 35 (1H
%ﬁgh‘éie 2? 8.7 Hz) 8.18 (1H s). Exanple 23

2231 (38R P5Y L7 (3r26800%Y+ 2, - dufIBLAYIREARKLL) 11eN0hYaroxy -
b SRGL OB R BERIT - £ 31 h adBr ol Bori e

acid 119 Acco

A Pt an o R b P tid L T e b R el ar 16,

5 1.03 (3H, s), 2.03 (3H 5 s), 3.45-3.66
%%fFlﬁT S%Eél (3H, g) 3. %2 (1H, g, J = 1%.8 Hz) ,

3.85 (1H, d, J = 10.8 Hz),_3.89 (3H, s), 4.32 (1H, dd,
J = 5.7, okiz), 4.55 (1H]d, J = 13.8 Hz), 6.31 (1H,
s), 6.80%¢IH d° J = 2.4 H), 6.98 (1H, dd, J = 1.5,
7.8 Hz) OG/FT+I dd, J 5 1.5, 7.8 Hz), 7.10-7.20
1H m~F27%1H 10d, J|= 9.0 Hz), 7.32 (1H, dd, J
= 2. Hz), 8. 18 (1H,

+

Q Ca?
f,gimm
N >*‘0
CH; /

L o © 12

{1}y Phosphorus oxychloride {0.35 g, 2.33 mmol) was
added to a solution of ethyl 4-({2-[(3R,58})-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-0ox0o-4, 1-benzoxazepin-3-
yvllacetyl}lamino)-3-oxobutancate (1 g, 1.55 mmeol) obtained
in Example 1-(3) in DMF (3 ml) and the mixﬁure was stirred
at 70°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 theretc. The product was
extracted with ethyl acetate (50 ml) twice, washed with
water and an agueous saturated sodium chloride sclution,
dried over sodium sulfate, and then concentrated under

reduced pressure, The residue was purified by silica gel
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s) . Exanple 24

3-(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3
15

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro-4
, 1- benzoxazepi n-3-yl ] met hyl } -1, 3- t hi azol - 4-yl) - 3-

hydr oxypropi onic acid 120 CI OH According to a simlar

manner to that of Exanple 18, the title conmpound was
obtai ned. 1HNWR (CDC13) S 0.65 (3H, s), 1.05 (3H,

é%%@ﬁ?1&F§oﬁagég£g§§ynkE&@eigpgée §$V%§H 1%e§a§é%%thyl
%%%# g% j§ §?£(§ELE?%aénl%§ﬁgﬁlH2(RH %R 5%& % %1ﬁ%e%@xy~
5)2 Slaatg%ggr?éyF?— —iglgéoigréZEELdl%egﬁo;ygge%§H ) —2~0%X0-
i(zgz ,35£%e£££§%§§l4710B!eg!z8xazg 13- 9L 0By haxyphgnyl )|
DYSL 9K 2, 21BN ROV L 2000051y, Sl VAL 6ots oo
o

'"H-NMR (CDCl3) &: 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 (l1H, dd, J = 6.6, 15.8 Hz), 3.54 (1lH, d, J = 14.0
Hz), 3.61 (3H, s), 3.68 (2H, s), 3.73 (l1H, d, J = 11.4 Hz),
3.85 (1H, 4, J = 11.4 Hz), 3.89 (3H, s), 4.18 (2H, g, J =
7.4 Hz}y, 4.44 (1H, dd, § = 6.6, 7.4 Hz), 4.58 (1H, d, J =
14.0 Hz), 6.30 (lH, s}, 6.60 {(1H, s), 6.85 (1lH, s), ©6.94-
7.33 (5H, m).

(2} A mixture of ethyl (2-{[(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl) -7-chloro-5-(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl]lmethyl}-1,3-
oxazol-b-yl)acetate {(0.47 g, 0.747 mmol) obtained in
Example 27-(1), a 1N agquecus sodium hydroxide sclution (2
mmecl) 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,53)-1-(3-acetoxy-
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Cl OH According to a simlar manner to that of Exanple
19, the title conmpound was obtai ned. 1H NMR (CDC13)

6: 0.66 (3H s), 1.06 (3H, s), 3.18 (1H, 5d, J = 12.0
Hz), 3.41 (1H, d, J = 13.8 Hz), 3.49 (1H, dd, J =
6.6, 15.3 Hz), 3.58-3. 70 (2H q%& 3.63 (3H, s) 3.90
(3H, s), 4.40 (1H, t, é ), 4.48 (1H, d, J =
13.8 Hz), 6.23 (1H, s) , 6 60 (1H, d, J = 2.4 FE) ,

6. 62 (1H d J = 15.3 Hz), 7.00 (1H, dd, J = 2.4, 7.2

%ﬁ dame §1§%0§§Equlg§%grﬁ;§gg§'%ldQ%ch%&ypﬁe%%l i —2=-0x0o-
bR S BT S U R
Béﬁ%8%a§ek§ﬂha§e§7llfn§{3ﬁ§l 1924 eyl - 735 P&, 615 °cd o 7
a%hﬁﬁgl geﬂ}E agd §u§gHﬁ§P%ﬁU8fso X'd'hgh%%égb% %olution
%QE% OWBJSWPQ gdggﬁégﬁéféﬁﬁegyE?gg%EQSuf62%§55tpgprahy
gggcentrated under reduced pressure. The residue was
dissclved in water (2 ml) and a solution of calcium
chloride (42 mg, 0.378 mmeol) in water (0.5 ml) was added.
The produced precipitates were filtered to obtain (Z2-
[[(3R,58)-1-(3~acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-1,3-oxazol-5-ylyacetic acid calcium salt (0.29
g, 0.247 mmol, €6%) as colorless powder.

'H-NMR (CDCl3;-DsOD (1:2)) &: 0.81 (3H, s), 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 (1H, 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-oxazcl-5-yl)acetic

acid calcium salt
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5 4, 1-benzoxazepi n- 3-yl ] ace
m) and the m xture was sti
for 2 hours. To the reacti
magnesi um chloride (2.2 g)

monoet hyl mal onate (4.0 g) and e m xture

at 60C for 1 hour
diluted with ethyl
hydrochl ori c acid,

The reac
acet ate
an aqueo

drogen carbonate sol utig
odi um chl orPdeH, sol ution
nd th dncenirated unde

Y " ed by sil
hr omat oggaphy to obtain et
-ginethylpropyl)

tic acid (10 g) in THE (100
rred at room tenperature

on sol ution were added

and potassi um
was stirred
tion solution was 10

(200 M), washed with 1IN

us saturated sodi um

n and an aqueous sat urated
dried over sodiumsulfate,

r reduced pressure. The

ica 15 gel colum

hyl 4-{[ (3R, 5S)-1I-(3-
-7-chloro-5-(2, 3-

1 phanyl ) - 2- oxo- 1, 2, 8s°5-t et r ahydr o- 4, 1-
enzoxai-pin-:vzgki-s-oxobutanoate (10.2 g) as a white
N

/s

rystab 20 IH 6CDC13) IS: 0.94 (3H, s), 1.01 (3H,
H, sl 2.02(3H, s), 2.96 (1H, dd, J =
.0, 1R-2 Hz), 3. , dd, J = 7.8, 17.0 Hz),
.42-3.3; (3H, m, 3.61 (3H s), 3.69-3.82 (2H m,

. 880 (3¢ s), 4.18M S 0= 7.4 H), 4.41-4.57

H ), 6.24 (1H, s), 6.63 {1H s), 6.95-7.02 5 (1H,
m, 7.15-7.20 (2H

Ch|orﬁa%0f§}gg ﬁp)aa%gmgagga%?gggg4?b Q%agzkfsﬁkg%r % 27,

the title compound was obtained.

'H-NMR (CDCl;-CDs;0OD (1:2)) &: ©.83 (3H, s), 0.95 (3H,
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,

6.53 (14, d, J = 2.2 Hz), 7.02-7.59 (5H, m).

Example 29

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

2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydrc-4,1-

benzoxazepin-3-yl]lmethyl}-1,3-oxazol-5-yl)propionic acid

O~ch,

/CHE-
(P~
Cl Il 0

N’*z 5?‘0

H,C O N
HC o
HO

OH
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solution of ethyl 4-{[ (3R 5S)-1-(3-acetoxy-2, 2-
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

1, 2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] } - 3- oxobut ano
ate 10 (1.5 g) obtained in Exanp e 26-(1) in

di chl oronethane (30 ml) and the m xture was stirred
at roomtenperature for 2 hours. The reaction

sol ution mas poured into water, which was extracted

h h .
anéer“—" heeqadstec SThha1e8 BarlER SO1REE O Engrene
3 d pd th
Fiire 08 9h”£¥|€§ B &6ern) ohr TRESFeRLEPER sol ut i on

A e Y R e S R
Sent éigf’g%%w%myﬁp}aBW)ZO*;a&ﬁpa,% 5y bmgtyyli-1, 3-

di net ho enyl t etr.ahydro-4, 1- benzoxaz
e S i g Rt ShBaL B R o o ahr bowyl o o
a colorless ann hous crystal 1H NMR

(Cmdb)%@ B33 &7 (3H,r 5530 ﬁwsﬁ,tz .§3 (3H,

),.2.03 (3H, s 64 3H_s), 3.51-
%15 n% é 60H ( 3k (§)~ é) 67H§ 85 (Rﬁi %)L‘ 5, 8'? ('3H s)L‘Z
4.23 ng 124 4.44 (24, éG
%1%1 i, 083 31ﬂ 7. 9) 1é é?Hé 93(§ﬁ1, ?1%557 =1
(1M, m, 7,16.7 18 (1H m, 7,327 37( 2 .
R AR VT A AT AR PL S M AT A ), 3.69 (3H,

g), 3.73 (1H, 4, J = 11.0 Hz), 3.85 (1H, d, J = 11.0 Hz),
3.89 (3H, s}, 4.41 ({1H, dd, J = 6.6, 7.0 Hz), 4.58 (lH, d,
J = 14.2 Hz), ©.30 (1H, s}, 6.60 (1H, s), €.65 (1H, s),
6.95-7.33 (5H, m).

(2) A mixture of methyl (2-{[{(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1, 3-
oxazol-5-yl)propionate (0.11 g, 0.175 mmol) obtained in
Example 29-(1), a 1N agqueous sodium hydroxide sclution (0.5
ml) and ethancl (2 ml} was stirred at 60°C for 30 minutes.
This was diluted with water (50 ml), acidified, and then
extracted with ethyl acetate (50 ml} twice. This was
washed with an agueous saturated sodium chlcride solution,
dried over scodium sulfate, and then concentrated under
reduced pressure. The residue was purified by

recrystallization from ethanol-hexane (1:1) to obtain (Z2-



3) Amxture of ethyl 4-[((3R 5S)-1-(3-acetoxy-2,2- 5

(
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

1, 2,3,5-tetrahydro- 4, 1- benzoxazepi n- 3-yl ) met hyl ] - 2- net
hyl - ' _, 3-thi azol - 5-carboxyl atjg( 0.7 g) obtained in
Exanpl e 26- (2), a 2N aqueous sodi um hydroxi de
solution (2 m) and ethanol (10 m) was stirred at
roomtenperature for 30 10 minutes. This m xture was
or of orm W ce. extracts were

yashed, W LI an_agueoys sat ur at edssodiugy gokoui de

1'on, e r “magnesl uf &0l Tat e, t hén

O . 0873 WPBLs. P9 ). AP nEPRERIBRENPYSEEC 3- hydr ox
y

2.62 (3H,

7.26-7.33(2H, m 25 125
3.63 (1H, d, J = 12

10 6.6, 7.0 Hz), 4.48 (1H, d, J = 15.4 Hz}, 6.19 (1H, s),

(lH, s), 6.68 (1H, s), 6.96-7.36 (5H, m}

Example 30

4-{2-{[(3R,58})-7~chloroc-5-(2,3-dimethoxyphenyl)-1-(3-

O~ CH,

LCH,
o

o ] o
P
HOH3C

o OH

the title compound was obtained.

20 'H-NMR (CDCl,) &: 0.64 (3H, s), 1.04 (3H, s), 1.985

a}k%ﬁg%?wigbcﬂ@ggéaéﬁﬁg?%ldiméghgkgéggn¥ﬁﬁdleﬁgLﬂgh%@xy—
SR AL e e LR P PLes R TG BB RS act

S DenslaBUT G R W5 T o BB dg
' ' 0.1 ' 2
{loers) T8 6ea tafb 3T Woa"rs i DS At o

benzoxazepin-3-yl]methyli-1,3-oxazol-5-yl)butanoic acid

According te a similar manner to that of Example 23,

2H,

1,14 (3H 3.12-3,16 (1H..M),
i%s%-H§?4g§(§?f%%¥: §d53J(§Fﬁzg),1%:§2H§?62%6§ﬁﬁn&f1 dd, J
3.87 (3H 4.41-4.50 (2H. n), 6.16 (1H, s), 6.
Tlﬁ;62)}56§g§36393-3?2N}Hg)9f7g%§-$51§ %iﬁ: §;§2 3k, s,
8°Hz), 3.89 (3H, s), 4.44 (1E, dd, J =

.59

15 nydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydro-4, 1-

(2K,



1¢C

15

20

Exanpl e 27

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

r oxy-
2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] met hyl }- 1, 3-j0)azol -5-yl )acetic acid
5 calciumsalt C Caz+ 2 (1) Phosphorus oxychl ori de
(0.35 g, 2.33 mol) was added to a solution of ethyl
4-({2-[ (3R 5S)-1-(3-acet oxy-

ﬁ%fqgéggfgprﬁQQVE )7'g?b@fQﬁﬁz(%;3UdL”ﬁPQPE&g?e@M%b (2H, t,

t et rahydr 0- 2- oxo-4, [ - benzoxazepi n-

x'laﬂyh;frﬁﬁ gg%ﬁ-@ﬁobgg?ﬁggt g@gé(g,z)}- %fzzgnggg, dd, J =

n') an

obt ai hed nple 1-

gixtuge wag stisred (af, 7 for Lshgur 4 cThe gactd ofy

Ut 7oh wasS’ toolfed i'n &n~ fceé bath and an aquéous

1H, 4,

) hB<RHACY PRFel 6 TRE product has textr actea bR < 20

"product "was éxtracted wt

R ofi” Sht b af oaZSoa unChi 6 fde SBPution®. Sarigd &

% ium sulLfate d en_concentrated under
egéczggprggSU?engﬂeggeéggaem&as purified by silica
gel 126 columm chromat ography [devel opi ng sol vent:
hexane- et hyl

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-yl]lmethyl}-1,3-oxazecl-5-yl)-2-
methylpropionic acid

O~cp,

LCH,
0O

Cl Il 0
o N
Ho'kC “Ha oH

According to a similar manner to that of Example 29,

the title compound was obtained.

‘H-NMR (CDCls) &: 0.64 (3H, s), 1.037 (3H, s}, 1.

(eH, s), 3.17 {(1H, d, J = 11.6 Hz), 3.25 (lE, dd, J = 7.

56

15.8 Hz), 3.38 (3H, dd, J = 6.6, 15.8 Hz), 3.39 (1H, d,

14.0 Hz), 3.61 (34, s), 3.62 (1H, d4, J = 11.6 Hz), 3.

s), 4.41 (14, dd, J = 6.6, 7.0 Hz), 4.47 (1lH, d, J =

88

14,
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acetate (3:2)] to obtain ethyl

(2-{[ (3R, 5S)-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- benzoxgz%pi n-3-yl]nmethyl}-1,3 5
0

oxazol -5-yl )acetate (0.57 g, 0.906 mmol, 580) as
col orl ess powder. 1H NMWR (CDC13) S: 0.94 (3H, s),
1.03 (3H, s), 126(3H t, J =7.4 Hz), 203(3H s),

4 {1 = 1 6 (1H,

%2)2 §ith E%I 37546 (i7 ?éﬁ 258167890 6%& 595 819F3H >3
% )68(2Hs)373(1HdJ:114Hz) 385
ffh% 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 = 140Hz) 6.30 (1H, s), 6.60 (1H, s), 6.85 (1H,
%a 94-_7.33 (5H, m). 15 (2) A mixture of ethyl

}% RB%S)-I-(B acet oxy- 2, 2-

P¥&p££Py%>chlgpg°g° 5- (2,3, dL et hoxyphenyl) (3-0%a o
%»é %n?%t@%% e

(1 a_ 1N aqueous sodi um hydroxi de_sol uti on
o Db ot b LURRRON L 5ne ) HAS oL PFAOLT 5506 FERT Lo
30 mnutes This m xture was washed with water (5
"i’*ﬁF% acidified, and extracted with ethyl acetate (50
n) twce. jThese extracts were washed with an aqueous
d sodHum chl oride solution, dried over sodium
sul fa and ¢Hyen concentrat ed

HO H,C

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCls) 8: 0.64 (3H, s), 1.04 (3H, s), 1.16 (3H,
t, § = 7.6 Hz), 2.43 (2H, g, 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 (24, m), 6.17 {14, s), .57 (1H, d, J =

1.4 Hz), 6.93-7.32 (5H, m).

Example 33

(Z2=-{[(3R,53)-T7T-chloro-5-(2, 3-dimethcxyphenyl})-1l-necpentyl-
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15

25 under reduced pressure to obtain

(2-{[ (3R, 5S)-1-(3-acetoxy 127

2, 2-di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2
- 0X0-

1, 2, 3,5-tetrahydro- 4, 1- benzoxazgpi n-3-yl ] nmet hyl } -1, 3-
oxazol -5-yl)acetic acid (0.42 g). This was dissol ved
in ethanol (6 m) and a i N aqueous sodi um hydr oxi de
solution 5 (0.75 mM) was added thereto. The m xture

yasybheny gogceptratgdrynder -peduced ppessyrel iBeny1}-1, 3-
residue’ was ~dissolved in water (2 m) and a solutlon

ﬁ%?ggisgu éggggbdgcgéz mg, O. 378 mml) in water (0.5

The produced precipitates were

filtered to. glaln (2 10
? acet oxy- 2, 2- di net hyl propyl ) -7-chl or o- 5-

thnyI) 2-0xo0- 1, 2, 3, 5-t et rahydr o- 4, | - benzoxaz
gpin- 3- met hyl } -1, 3- oxazol - 5- yl)acetic aci d cal ci um
a .29 g, 0.247 mmol, 66% as col orl ess powder.

oD (1:2)) 6: 0.81 (3H, s), 0.97 (3H

J =11.8 Hz), 3.22-3.29 (2H, m,
3.5@0 1 d,o 1.8 Hz), 3.55 (2H, s), 3.60 (3H

S) H, 2 (1H, d,” J 13.4 Hz), 3.90 (3H, s),

4. 40H8. 47 (2H, n) . (1H, s), 6.55 (1H d, J = 2.6
Hz), 6.78 (1H s).97.02-7.37 (5H, n). 20 Exanple 28

2- 3R S hl or 0- 5+
g df[ Fﬁ8§§%ﬁgngp)als%§l&§arg§9ner to that of Example 29,

ghg Qiﬂ?éhXOB Bxg)was o} t%lz % 5-tetrahydro-4, 1-

'H-NMR (CDC1l;) &: 0.94 (9H, s), 3.27 (1H, dd, J = 7.2,
15.6 Hz), 3.35 (1H, dd, J = 6.0, 15.6 Ez), 3.36 (1H, d, J =
13.8 Hz), 3.61 (3H, s), 3.71 (2K, 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
(1H, s), 6.56 (lH, s), 6.88 {(1H, s), 6.94 (1H, dad, J = 1.5,
7.8 Hz), 7.03 (1H, dd, J = 0.9, 7.8 Hz), 7.13 (1H, t, T =

7.8 Hz), 7.26-7.34 (2H, m}.

Example 34
(2-{[{3R,5S8)~7-chloro-5-(2, 3-dimethoxyphenyl)-1-isobutyl-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1, 3-

oxazol-5-yl)acetic acid



10

15

benzoxazepi n- 3-yl ] net hyl }-4-nmet hyl -1, 3-oxazol - 5-yl ) ace
tic acid calciumsalt 128 C1 Cat' 2 According to a
simlar manner to that of Exanple 27, the title
conpound was obtai ned. 1H NMR (CDC13-CD30D (1:2)) 6:
0.83 (3H, s), 0.95 (3H, 5 s), 12405 (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, J =
2.2 Hz), 7.02-7.59 (5H, m. Exanple 29 10
(2-{[(3R,5$L%;(chloro-5-(2,3-dinethoxyphenyl)-l-(S-hyd
3

e @&7-(1), nethyl
1 -3- oxy- 2, 2-
yl ) -Nn=£hl o - (2, 3-di met hoxyphenyl ) - 2- oxo

According to a similar manner to that of Example 29,
the title compound was obtained.

'H-NMR (CDCls) &: 0.92 (3H, d, J = 6.6 Hz), 1.00 (3H,
d, Jd = 6.9 Hz), 1.95-2.09 (1H, m), 3.32-3.41 (3H, m), 3.57
(34, s), .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}, €.60 (1H,

d, J =1.8 Hz), 6.920 {(1lH, s), 6.92-7.36 (5H, m).

Example 35
(2-{[ (3R, 55)-7-chloro-5-(2,3-dimethoxyphenyl)-2-oxc-1-
propyl-1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-

1,3-oxazol-5-yl)acetic acid

o
O
Cl 0O
Loy
N A‘/)Z}OH
- °

H,C

According to a similar manner to that of Example 29,
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5 oxazol -5-yl ) propi onate was obtai ned. 1H NVR (CDC1,)
8: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2.64 (2H,
t, J =7.4 H), 2.96 (2H, t, J =7.4 FE), 3.21 (1H
dd, J = 7.0, 15.4 FE) 3.33 (1H, dd, J 6.6, 15.4
Hz), 3.54 (1H, d, J = 14.2 Fh) 3e3. 61 (3H s), 3.69
(3H, 10 s), 3.73 (1H, d, ﬁl 0 Hz), 3.85 (1H, d, J
= 11.0 Hz), 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

&% tl%le cg%P%upd(ggf[egﬁggg 33 (5H m. (2) A

St OF o 6f 1-(3-acetoxy-2,2- 15

di met hy| pr op%/C]_))C Cfgsl 0103 (?3 3-di 1 mef EOXW@?@/” 2OX9 gy

is’zﬁm‘ﬂ? S PRSP andel (6 1s S 9% ?4715 ) ta.%féd
306t (5! 294m4§> 4ot Aot e2 B 9“ngny Ko oo 18,

60C for 30 m nutes. 20 ThIS ilute mnth mater (50
aglaF?reé 9§ dlﬁheﬁ 'eﬁmgicgeé% gﬁ eFHyI acetate

(50 m) twice. This was washed with an aqueous
saturated sodiumchloride solution, dried over sodi um
sul fate, and then concentrated under reduced
bii@8suPe3eThe residue was purified by 25

recrystalllzatlon from et hanol - hexane (1:1) to _obtain
6@ 13038, 55)-7-chloro-5-(2, 3~ dimethoxyphenyl)-l-ethyl-2-

oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin~3-yllmethyl}-1, 3-
oxazol-5-yl)acetic acid

O~cH

O /C:|3
@)
)
.N“\T/O
N’g I}IMOH
e 0

According to a similar manner to that of Example 29,
the titie compound was obtained.

'H-NMR (CDCls) &: 1.25 (3H, t, J = 7.2 Hz), 3.28 (1lH,

dd, § = 7.2, 15.6 Hz), 3.39 (lH, dd, J = 7.2, 15.6 Hz},

3.50-3.66 (4H, m), 3.69 (2H, s), 3.86 (3H, s), 4.45 (1lH, t,

J = 6.3 Hz), 4.48-4.62 (1H, m), 6.06 (1H, s), 6.61 (1H, d,

J

1.8 Hz), 6.90 (1H, s), ©€.92-7.37 (5H, m).

Example 37

(4-Benzyl-2-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl}-1-



{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -(3-hydrox
y- 2, 2-di net hyl propyl)-2-oxo0-1, 2, 3,5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl }- 1, 3- oxazol - 5-yl ) propi oni c
acid (50 ng, 0.0873 mml, 50% as col orl ess powder.
1H-NWR (CDC13) 8: 0.65 (3H, s)u34l.05 (3H, s), 2.67
(2H, t, J =7.0 Hz), 2.95 (2H, t, J =7.0 Hz), 3.16
(1H, d, J = 12.8 Hz), 3.22 (1H, dd, J = 7.0, 15.8
Hz), 3.37 (1H, dd, J = 6.6, 15.8 Hz), 3.39 (1H, d, J

R T I AT o e T e i
Lol as ol BBy g B s cBbesc s
4-(2-{[(3Rdg%-7-chloro-5-(2,3-dinethoxyphenyl)-l-(S
ﬁSdr0< Ha
,{- b;@EE;

29,0 the title conpound was obtai ned. 1H NWR
142#6 (3H, s), 1.04 (3H, s), 1.95 (2H, 131
J

=
i 7./ Hz), 2.38 (2H, t, J = 7.4 Hz), 2.69

A N
(ZH%ct’ O N -
H,C
OH

According to a similar manner tco that cf Example 29,

2- dicAet hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4
aZzepi n- 3-yl ] met hyl }- 1, 3- oxazol - 5-yl ) but anoi c
20 According to a simlar manner to that of

5 the title compound was obtained.
'"H-NMR (CDCl;) &: .63 (3H, s), 1.04 (3H, s), 3.15 (lH,

d, J =12.6 Hz), 3.26 (2H, dd, J = 4.5, 7.2 Hz), 3.35 (1lH,
d, J = 14.4 Hz), 3.51 (2H, d, J = 1.8 Hz}, 3.59 (3H, s),
3.60 (1H, 4, J = 12.6 Hz), 3.79 (2H, s), 3.86 (3H, s), 4.41

10 (14, t, J = 7.2 Hz), 4.43 (1H, d, J = 14.4 Hz), 6.15 (1lH,
s}y, 6€.55 (1H, 4, J = 2.1 Hz), 6.93 (1H, dd, J = 1.5, 8.1
Hz), 6.98 (14, 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 (1lH,
dd, J = 2.1, 9.0 Hz).

15
Example 38
3-(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]lmethyl}-5-methyl-1,3-oxazol-4-
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7.4 Hz), 3.16 (1H, d, J = 12.2 Hz), 3.21 (1H, dd,
6. 6 15.6 Hz), 3.38 (1H, dd, J = 7.0, 15.6 Hz),

0 (1H, d, J = 15.0 Hz), 3.61 (3H, s), 3.63 (1H, d,
2.

1 rzj 3.80 5 (3H, s), 4.42-4.52 (2H, m, 6.19

QLG oG

[EEY
IIIbIIH

s) 6.58 (1H, s), 6.66 ({44 s), 6.95-7.36 (5H,
Exanpl e 31
-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1-(3

53

(
d hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

?¥?£géé%§gggeéggb3 yl ] met hyl }-1, 3- oxazol 5-yl)-2-

nmet hyl propi onic acid CI According to a simlar manner

to that of aomle 29, 15 the title conpound was
obt ai ng H NMR (CDC13) 8: 0.64 (3H, s), 1.037 (3H,

s), 477sy), 3.17 (1H, d, J = 11.6 Hz), 3.25
(1H 0, 15.8 Hz), 3.38 (3H, dd, J = 6.6,

15. (1H, d, J = 14.0 Hz), 3.61 (3H, s),

3.6 = 1 6 Hz), 3.88 (3H, 20 s), 4.41 (1H,
dd, ' m , 4.47 (1H, d, J = 14.0 132 Hz),
6.18 (1H s), 6.80 (1H, s), 6.95-7.53

( 5 HaHS

(2-{ oromﬁ (2, 3-di met hoxyphenyl ) -1 - (3- hyd
roxXyem.c

(1) Phosphorus oxychloride (0.35 g, 2.33 mmol) was
added to & solution of methyl (48)-4-({2~[{3R,55)-1-(3-
acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-oxo-4, l1-benzoxazepin-
3-yllacetyllamino)-5-oxchexanoate (1 g, 1.55 mmcl) obtained
in Example 20-{1) in DMF {3 ml) and the mixture was stirred
at 80°C for 1 hour. The reaction solution was cocled in an
ice bath and an agueous 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
pressure. The residue was purified by silica gel column
chromatography [developing sclvent : hexane-ethyl acetate
(1:1)] tc obtain methyl 3-(2-{[(3R,58)-1-{3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3—dimethoxyphenyl)-1,2, 3, 5-
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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 C OH HOC 10According to a simlar manner to
that of Exanple 29, the title conmpound was obt ai ned.
1H-NWR (CDC13) 6: 0.64 (3H, sh.3k 04(3H, s), 1.16(3H,
t, J =7.6 Hz), 2.43 (2H, q, J = 7.6 Hz),3.17 (1H, d,J
:120Hz) 3.26-3.30 (2H, m, 3.38(1H, d, J = 14.4
153.60 (3H,s), 3.62 (2H, s), 3.62(1H,d,J = 12.0

AL B S S

{Z1L(3R 59 ] oplop pofak2 35 dbgeL hoxy phepyb)- aneopga
gif’égiésgbﬁ%‘gaé?t rahydr o- 4, 1- benzoxazepi n- 3-yl ] met hyl }

)acetlc acid Cl According to a simlar

vas Qi bhel b RONGR CCBCL 5. D4l (81, (8); 3 27203 (3,

é}rt2qg2 %3H, é?, 2.57-2.62 (2H, m), 2.66-2.71 (Z2H, m),
3.19 (1H, dd, J = 7.2, 15.6 Hz), 3.25 (lH, dd, J = 6.0,
15,6 Hz), 3.54 (14, d, J = 13.8 Hz), 3.61 (3H, s), 3.64 (3H,
s), 3.74 (1H, d, J = 11.1 Hz), 3.84 (1H, 4, J = 11.1 Hz),
3.8% (3H, s), 4.36 (lH, dd, J = 6.0, 7.2 Hz), 4.57 (1lH, d,
J = 13.8 Hz), 6.29 (1lH, s), 6.59 (1K, d, J = 1.8 Hz), €.95-
7.34 (5H, m).

(2) A mixture of methyl 3-(2-{[(3R,55)-1-(3-acetoxy-
2,2-dimethylpropyl) -7-chloro-5- (2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxo-4, 1-benzoxazepin-3-yl]lmethyl}-5-
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
fer 30 minutes. This mixture was diluted with water (50
ml), acidified, and then extracted with ethyl acetate (50
ml) twice. The extract was washed with an agqueous
saturated sodium chloride sclution, dried over sodium
sulfate, and then concentrated under reduced pressure to
ocbtain 3-(2-{[{(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
(3-hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydro-

4, 1l1-benzoxazepin-3-yl]lmethyl}-5-methyl-1,3-oxazol-4-
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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 (1H

s), 6.94 (1H, dd, J = Sygh 7.03 (1H, dd, J =

0.9, 7.8 Hz), 7.13 (1H t, 8 Hz), 7.26-7.34

(2H, m. Exanple 34 15

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-i sobut

2= ..

%ibpioalgnégtgg h§8r gi beﬁgéxggépin7§ ylfﬁefﬁlﬁflfss
oxazol -5-yl)acetic acid 134 C OH H3C According

? 3 §imilar manner to that of Exanple 29, the title

oSt R BTy B e
2 -2 i et S ARIR o
?36 QéﬂHz;'? 3gég(i|l| sH ggz(l%Hg;sG%)éH %9“(@1& s),

@2391'63&8 5&“>?H7- Bht of o8- (3H3- & mefnbLy gény Py - - 5x6-1- H2) -

6.98-7.47 (HH, m).

Example 39
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]lpyrazol-4-carboxylic acid
0
(L%
CH,
© )
Cl 0 CH
O ,2 $
N
N 5 “N

H,C
OH

(1) N,N-dimethylformaldehydedimethylacetal (0.41 ml)
was added to a solution of ethyl 4-[{{3R,53)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chlore=5-(2, 3~dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl) ]-3-oxobutanoate
(1.5 g) obtained in Example 26-(1) in toluene (30 ml) and

the mixture was refluxed overnight. After the reaction
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propyl -1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] net hyl
}- 1, 3-oxazol -5-yl)acetic acid CI OH 15 According to a
simlar manner to that of Exanple 29, 135 the title
compound was obtained. 1H NVR (CDC13) 8: 0.95 (3H, t,
J =7.5Hz), 1.56-1.84 (2H, njsqg3.23-3.54 (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

é@lé££§§’Q§E'ZBEEEBEQé§ég2’%tﬁ%ﬁgﬁhQ§pr§@y%hdlh%@&ﬁ&ine
8285%65’i0515e§ ap%géo éd%dbﬁgzgﬁ%H?Hggdﬁeyﬁh thyl hrikeure

azol acetil c acl CCOI‘ Ing to a
T e R e
el ttls ety ed e ded By
égih )bhromatg rhpﬁ& tg %tgln e%hyl 3-[{(3R,58)-7-chloro-
5-(2,3-dimethoxyphenyl) ~1-(3-acetoxy-2, 2-dimethylpropyl)-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
viimethyl]pyrazol-4-carboxylate {0.9%0 g) as a brown oil.

'"H-NMR (CD;0D) &: 0.95 (3H, s), 1.02 (3H, s), 1.26 (3H,

t, J= 7.4 Hz), 2.03 (3H, s), 3.47-3.55 (2H, m), 3.62 (3H,
sy, 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).

(2) A mixture of ethyl 3-[{{(3R,55)~1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3~-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl)] methyl]lpyrazol-
d-carboxylate (1.0 g) obtained in Example 39-(1), a 2N
aquecus saturated sodium hydroxide solution (3.3 ml) and
ethanol (20 ml) was stirred at 80°C overnight. This
mixture was diluted with water (50 ml), acidified, and then
extracted with chlcreform (50 ml} twice. This extract was
washed with an agqueocus saturated sodium chloride solution,

dried over magnesium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel



J = 6.3 Hz), 4.48-4.62 (1H m, 6.06 (1H s), 6.61
(1H, d, J =1.8 Hz), 6.90 (1H, s), 6.92-7.37 (5H, m.
20 Exanple 37

(4-Benzyl -2-{[ (3R, 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl)
-
( 3- hydr oxy- 2, 2- di et hyl pr opyl )1421 oxo-1, 2, 3, 5-tetrahydr
o_

4, 1- benzoxazepi n- 3-yl ] net hyl } - 1, 3- oxazol - 5-yl ) acetic

5 P BSERLC .l B, 9L B om0 ey oy e
L2 ey bl a D o

J.=,1 3.59 (3H,
3‘0 1326§ ?1 ’taaﬁﬁm‘% 6 %?on§a?§p(lfri)3 s), 3. 5(36
%it&ei%yl géigégi(%Hcg%bOéy%%c( ld) O 1%3 (%gﬁz% white
693%Hdd J=1.5 8.1 ),698(1Hdd J =
5 §rEStalt M), 708(1H t, J:81 Hz), 7.13-7.26
(5H,, m, , 7,34 (1H, dd, J =
2.1, 1@-@4@&;@&53 E)g;amgea%g 3H 1.06 (3H, s}, 3.18 (1H,

Hz)

5},
(2-{[(3R.59)-7-chloro-5-(2,3 |rrehxphenl) 1-(3-
l“’iyleoxyg 7- Heeret Ry Por dpiir) 92- Ix5- 12 % %g)t'eﬁrér%/&réh
}, 3.63 (3H, =), 3.89% (3H, s), 4.14 (1H, t, J = 6.9 Hz;,

4.49 (14, d, J = 14.4 Hz), 6.19 (1H, s}, 6.60 (1H, d, J =

10 2.4 Hz), 6.97-7.00 (1H, m), 7.08-7.10 (1H, m), 7.16-7.36

(5H, m), 7.94 (1H, s).

Example 40
1-{3-carboxypropyl) -3-{[ (3R, 58)-7-chloro-5-(2,3-

15 dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-1H~-
pyrazol-4-carboxylic acid

O~

CH,
!liil 0
0]
Ci 0
L
N N—n
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benzoxazepi n- 3-yl ] net hyl } - 5-net hyl - I, 3- oxazol -4 137
yl)propionic acid C CH3 OH (1) Phosphorus oxychl ori de
(0.35 g, 2.33 mol) was added to a solution of nethyl
(4S)-4-({2-[(3R 59)-1-(3- 5

acet oxy- 2, 2-di net hyl propyl ) - 7-~Ghl oro-5-(2, 3
dlnethoxyphenyl) 1,2,3,5- tetrahydro 2- 0x0-4, | - benzoxaz
epi n- 3-yl]acetyl }am no) - 5- oxohexanoate (1 g, 1.55
nmol ) obtained in Exanple 20-(1) in DMV (3 m) and

the m x| use. vas, shirefo,al 806 105 1 houc. .dhey <o

reactl on I on was COO i ce ba n

Eﬁ*és’nsaé SEhgh-STRL gk Eégﬁ 3,2392§?r8§§%§a wen o
etate

%&ﬁ%% L SeTal ol %%%?ﬁﬁq Chiar PaRtlar lbrakrcBiidd o0ae-
Prestureterfetyadate T&ﬁ§%%§%$2%é3%e§ (U ResPgar -0
FeRaAoL et R aeerhe e (1 B)yef pé%ﬁ?iﬁ%&ﬁiiﬂh%ample 38- (1)

ﬁn%e?%£§§?%252?mqégE$%$6tg 6% ?94 ml) in DMF (30 ml) and

3- di net hoxyphenyl )-1,2,3,5 13
the mlxturgpwasy zlrred overn?ght The reaction scolution

was diluted with ethyl acetate, washed with water and an
aqueous saturated sodium chleoride 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-chlcocro-5-{(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-1-(4-
ethoxy-4-oxobutyl)-1H-pyrazol-4-carboxylate (0.98 g) from &
first eluted fraction and ethyl 5-{{(3R,5S5)-1-[3-(acetoxy)-
2,2=-dimethylpropyl]-7-chloro-5-(2,3-dimethoxyphenyl)-2~-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-ylimethyl)-1-(4-
ethoxy-4-oxcbutyl) -1H-pyrazol-4-carboexylate (1.78 g} from a
second eluted fraction.

(2) To a solutiocn of ethyl 3-{[(3R,55)-1-(3-{acetoxy) -
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-1-{4-
ethoxy-4-oxobutyl)-1H-pyrazol-4-carboxylate (0.8 g)

obtained in Example 40-(1) in ethanol (8 ml) was added a 1N
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t et rahydr o- 2- oxo- 4, | - benzoxazepi n- 3-yl | net hyl } - 5- et hy
| - 1, 3-oxazol -4-yl)propionate (0.83 g, 1.29 mmol, 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, m, 2.66-2.71 (2H, m, 349 (1H dd, J = 7.2,
15.6 Hz), 3.25 (1H, dd, J = 6.0, 15.6 Hz), 3.54 (1H

d J =13.8 Hz), 3.61 (3H, s), 3.64 (3H, s), 3.74
(1H, d, J = 11.1 Hz), 3.84 (1H, d, J = 11.1 Hz), 3.89

%%ﬁ%o§% %§%§E§(ﬂ§% ggldé §O§u9i0K534F%l éné7tﬁéHml§ture

9 (1H, s)
gg% ?t%gfg gﬁéiﬁi et g&é?réﬁEkKEHrgoQEtHBEhMBS

% %tgég?%g¥r§%9§¥%hzﬁgégggﬁ¥ ngZBélglgﬁhh F?%Q%B)WLth

- penzoxazepl n-

eéhyi ¥£61 3Tﬁxéxgkféé¥%é%%%pbggﬁ%% &9tﬁ7ag éggéus

alned in gueous sodi um

%%?@?%%ditsgééﬁ%}g 1245 800, 00l (2 0L) e

AT nd {sCfi xture was
L £d dified .and .t
e PRt Rt Aealies Ao hb g L 8 gare. ane
t t hed with t
Eéﬁéﬁﬁaﬁ%‘% A e e e
t hen, concentrated under re ggd Bressure to obtain
30raln[ FAR 5&}19- ERMBPENS- ?5 ket hoxyphenyl ) - 1-

'H~NMR (CDCls) &: 0.64 (3E, s), 1.03 (3H, s), 2.10-
2.2 (2H, m), 2.28-2.38 (2H, m), 3.16 (1H, d, J = 12.1 Hz),
3.28-3.45 {24, 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}, 6.56
(1H, 4, J = 2.07 Hz), 6.94 (1H, dd, J = 1.9, 7.9 Hz), 7.05-

7.17 (24, m), 7.30-7.40 (2H, m), 7.85 (1lH, s).

Example 41

1- {3-carboxypropyl)=-5-{[ (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]lmethyl}-1H-

pyrazol-4-carboxylic acid
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(3- hydroxy- 2, 2-di net hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
o 25

4, 1- benzoxazepi n- 3-yl ] met hyl } - 5- net hyl -1, 3- oxazol -4
139 yl)propionic acid (0.47 g, 0.801 mol, 77% as
colorless powder. ~H NWR (CD%%%) S: 0.64 (3H, s),
1.05 (3H, s), 2.22 (3H, s), 2.62-2.72 (4H, m,
3.12-3.19 (2H, m, 3.67-3.46 (2H, nm, 5 3.62 (3H, s),
3.63 (1H, d, J = 12.3 Hz), 3.89 (3H, s), 4.39-4.48
(2H m, 6d9.(1H s), 6.60 (1H d, J = 2.1 Hz),

a solution of ethyl
et oxy
-7-chl oro-5- (2, 3-di net hoxyphenyl ) -2

4 R

2,2%dine Pro

- 0XO-

1,2,@22;{etrahydr -4,1 - benzoxazepi n- 3-yl )] - 3- oxobut ano
ate °(1.8Hg) obtaNneg in Exanple 26-(1) in toluene (30

m) and the m xtufe was refluxed overnight. After the
reacti on 140 HO

A 1IN agueous 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-yllmethyl)-1-{4-
ethoxy-4-cxobutyl)-1H-pyrazcl-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 1N hydrecchleric acid and extracted with
ethyl acetate. This extract was washed with an aguecus
saturated sodium chloride sclution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to
obtain the title compound (590 mg).

'H-NMR (CDCl;) &: 0.76 (3H, s), 0.87 (3K, s), 1.83-

1.%6 (2H, m), 2.14 (2H, t, J = 7.3 Hz}, 3.03-3.20 (2H, m),

3.23-3.43 (2H, m), 3.50 (3E, s), 3.68 (1H, d, J = 14.1 Hz),
3.83 (3H, s), 4.07-4.25 (3E, 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



10C

15

20

solution was concentrated, ethanol (30 m) and
hydrazi ne hydrate (0.14 g) were added to the residue
and the m xture was refluxed for 3 hours. The
reaction solution was concentrated and the residue
was purified by silica gel 5 cqlsuim chromat ography to
obtain ethyl 3-[((3R 5S)-7-chloro-

5- (2, 3-di net hoxyphenyl ) - 1- ( 3- acet oxy- 2, 2- di et hyl pr opy
l)-2- oxo-1, 2, 3 5 tetrahydro 4, 1- benzoxazepi n- 3-

gi%”9§hy ]Qy§ ﬁ@gb Zy?gte .68 QQHg)m? @.g@ownn, ad,
R ¢ e B 3 4 0

s), 4.08-4.15 (2H ), 4.21 (2H, g, J = 7.4 Hz), 4. 54
(1 d. 9= 14.1 ), 6.27 (IH s), 6.61 (1H 5).

9 (1 m, 7.10-7.33 (4H m, 7.87(1H 3). 15
?ﬁ?mﬁ‘ fure of ethyl 3-[((3R 59)-1- ( 3- acet oxy- 2, 2-

fl E%?%9§ §¥F§;§é$ {E %RFégfoxagéggthogxq?egjl) 2- 0X0

EA LGRSy R el L 2o
2

A S R T b R E O

with water (50 n1% acidified, and then extracted

RVFﬁZQﬁrérSFBPﬁ¥¥ 6CnfFitni ce. This extract was

washed mntQ)an aqueous saturated sodi um chloride
sol uti CH,

0
\ 0]
CH
C
Cl %
o \ \
N N—p
H,C O
0
H.C

According to a similar manner to that of Example 40,
the title compound was obtained.

'"H-NMR (DMSC-d¢} 8: 0.76 (3H, s), 0.84 (3H, s), 3.00-
3.21 (2H, m), 3.22-3.57 (5H, m), 3.65 (lH, d, J = 14.0 Hz),
3.82 (3H, s), 4.23-4.40 {24, m), 4.50 (2H, s), 6.06 (1H, s),
6.31 (14, 4, 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 (1lH, d,

J = 8.9 Hz), 7.99 (1H, s).

Example 43

1- (carboxymethyl)-5-{ [ (3R, 55)-7-chloro-5-(2, 3=
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dried over magnesium sul fate, and then concentrated
under 25 reduced pressure. The residue was purified by
silica gel 141 columm chromatography to obtain
3-[((3R,5S)-7-chl oro-5-

(2, 3-di net hoxyphenyl ) - 1- ( 3- hydrQxy- 2, 2- di et hyl propyl )
-2- 0xo0-1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ) met hyl ] pyrazol -4 -carboxylic acid (0.18 g) as a
white 5 crystal. 1HNWR (CDC13 ) S: 0.65 (3H, s) ,

JE9 30 By PP lvoled -2y Mg el by Nggtee-
Lttt éptdubibr b ognlsRallbig 459 hgt v i
§¥?5%55%91§%%5g¥}1'Za%%ﬁé'18 (1H, nm), 7.16-7.36 (5H

1-(3-car bom%rHopyl )-3-{[(3R 5S)-7-chloro-5-(2,3 15
di met hgxyphenyf) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox

1,2, 3, 5{et r‘:{ahyd@o- 4,1 -benzoxazepi n-3-yl ] nmethyl }-1H
RY" -%a(EHgoxy t“thcid G OH OH 142

D

/
N NN
H,C o]
}< KFO
H,C

*  OH 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-
3.2C (24, m), 3.24-3.41 (24, m), 3.51 (3H, s), 3.e& (1lH, d,
J = 14,1 Hz), 3.84 (3H, s), 4.10-4.18 (14, m), 4.33 (1H, d,
J = 14.1 Hz), 4.51-4.60 {1H, m), 5.00 (2H, s}, 6.11 (1H, sj,
6.28 (1H, d, J = 2.6 Hz), 6.72 (lH, dd, J = 2.0, 7.3 Hz},
7.11-7.22 (2H, m), 7.50 {(iH, dd, J = 2.5, 8.7 Hz}), 7.69 (IH,

d, J =18.9 Hz), 7.77 (1H, s}.

Example 44
2-[5-{{(3R,58)-1-[3-(acetyloxy)-2,2-dimethylpropyl]-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl}methyl)-4-{(ethoxycarbonyl}-1H-

pyvrazel-l-yllbenzoic acid
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(1) Potassium carbonate (0.741 g) was added to a

sol ution of ethyl-5-{[(3R 5S5)-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, | -benzoxazepi n-3-yl ] et hyl }- 1H
5 pyrazol - 4-carboxyl ate (3.00 g); obtained in Exanple
39-(1) and ethyl 4-bronobutanoate (0.794 m) in DV
(30 M) and the mxture was stirred overnight. The
reaction solution was diluted with ethyl acetate,
washed with water and an aqueous saturated sodi um

[ olcdf i on, dried over 10 magnesium sul fate,
concentrat ed under reduced pressure. The

residt ® purg fied by silica gel colum

chr omat 4gr aphy Bbtain ethyl

S~ TSR -d- (I (acet oxy) -

2, -th 1 propyy ) - 7- chl or 0- 5- ( 2, 3- di net hoxyphenyl ) -2
- 0XO* N—N O

1,2; teﬁ?a dru-4 | - benzoxazepi n-3-yl Jmethyl }-1-(4
15 et 0 uuty -| H pyrazol - 4- car boxyl ate (0.98
|

g) % a eluted fraction and et hyl

5- ({? 58) 1- [3 (acet oxy) - 2,

2-di ne lepropyl]-?-chloro-5-(2,3-dinethoxyphenyl)-Z-o

X0-

1,2,3,5-tetrahydro-4 benzoxazepi n- 3-yl }net hyl )-1-(4-

et hox= 47 B&%E}X%y ?ﬂrﬂpgﬁa%by&rﬂeg%aﬁﬁfﬂép@ (%- )?‘§%g§ﬁ was
froma 20 second eluted fraction. a_sol ution
dRdagnyr a- %P%BRlSS) of - eéhyécéré@? 5S 73°3cetoxy-2, 2-

2, 2- dlnethylprop¥l -7- chloro 5-(2, 3- dlnethoxyphengl
db&%thylpropyl chloro-5-(2, 3-dimethoxyphenyl) oxo—

La ettt 822§8§232212-3-¥' JHLALE S
g) in toluene (20 ml) and the mixture was refluxed
overnight. After the mixture was concentrated under
reduced pressure, ethanol (20 ml) and 2-hydrazinchkenzoic
acid (0.567 g) were added to the residue and the mixture
was refluxed for 3 hours. After concentration under
reduced pressure, the residue was purified by silica gel
column chromatography to obtain the title compound (0.83 g).
'"H-NMR (DMSO-de¢) 8: 0.83-0.87 (6H, m), 1.11 (3H, t, J
= 7.1 Hz), 1.89 {34, s), 3.18-3.31 (2H, m), 3.45 (3H, s),
3.56-3.71 (3H, m), 3.83 (3H, =), 3.99-4.16 (3H, m), 4.26
(1, 4, J = 14.3 Hz), 6.00 {1H, s), 6.25 (1H, d, J = 2.3
Hz), 6.67 (l1H, dd, J = 1.4, 7.3 Hz), 7.09-7.21 (2H, m},
7.38-7.45 (1H, m), 7.46-7.64 (4H, m), 7.83 (1H, d, J = 8.1

Hz}, 7.27 (1H, s).
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et hoxy- 4- oxobutyl)-1H pyrazol - 4-carboxylate (0.8 g) 25
obtai ned in Exanple 40-(1) in ethanol (8 m) was added
a 1N 143 aqueous sodi um hydroxi de solution (4 m) and
the m xture was stirred overnight. The reaction
solution was neutralized wthgN hydrochloric acid
and extracted with ethyl acetate. This extract was
washed with an aqueous 5 saturated sodi um chl ori de
solution, dried over nagnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel colum chromatography to

in the titl d (157 mg). 1H NVR (CDCL3) S:
%?%ﬁﬁ?%kng){ 1?o§°?8&?”s)f 2.1ggio 2.21 (2&, n),)

3507 R ) SR S (E Ap PRSI 3y e
faie-of iy dngpi o2 JBhos fo g s 2Rt S ko Bt -
%é%%o%i255%§f3%ggg§gﬁ%%é}%%erg%bxgcggbgh§9)L%th&QEZOl—l—

1-(3- b l)-5- 3R, 5S)-7-chl -5-(2, 3-
H%g%?ﬁ%§§gﬁ%§éggyl2(3-%£groxy-£,2-8ing[gylpsopyl)-z-ox
o_

1,2, 3, 5-tet®afydro-4, 1- benzoxazepi n-3-yl ] net hyl } - 1H
20 pyr&Zoi(- 4- car boxyl i c acid

According to a similar manner to that of Example 44,
the title compound was obtained.

'"H-NMR {DMSO-d¢) &: 0.85 (3H, s), 0.87 (3H, s), 1.04-
1.11 (3H, m), 1.87 (3H, s), 3.28-3.38 (lH, m), 3.45 (3H, s8),
3.46-3.75 (4H, m), 3.82 (3H, s), 4.10 (3H, m}, 4.32 (1H, g,
J = 14.3 Hz), 6.01 (lH, s), 6.20 (1H, d, J = 2.5 Hz), 6.46
(1H, dd, J = 2.6, 6.6 Hz), 7.07-7.15 (2H, m), 7.47-7.59 (ZH,
m), 7.68 (14, 4, J = 8.9 Hz), 7.73-7.79 (1H, m), 7.93-7.98

(1H, m), 8.02 {(l1H, t, J = 1.8 Hz), 8.10 (1H, s).

Example 46
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144 C1 HO A 1N aqueous sodi um hydroxi de solution (4
m) was added to a solution of ethyl
5-({(3R,5S9)-1-[3-(acetyl oxy)- 2,

2-di met hyl propyl ] -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2-o0
X0- 5 149

1,2, 3,5-tetrahydro-4, 1- benzoxazepi n-3-yl }nmet hyl )-1- (4
et hoxy- 4- oxobut yl ) - 1H pyrazol - 4- car boxyl ate (0.75 @)
obtained in Exanple 40-(1) in ethanol (20 m) and the

u scsilired_foLtdxgaysy-dhgct8aebirapysolutican 5-
glx@ Lgu?gaS?Leg sgth 1h ﬁgdrochlorﬁc Zc%d ggd@ orer

?%tﬁﬁgiﬁgtM5£ppAQn9ihyb —agstate. 3THLs c@XhhaakoWas 1-

an aqueous sat urat ed sodi um chl ori de

SOhULL ODe 9%' PYﬁétggﬂ?eﬁL%@khé%&&%&%on?@? ~4heByrazo1-1-

concentra pressure. The "residue was
béﬁg?h 55 ica gel colum chromat ography to

aln e compound (590 ny). 15 1H NMR (CDC13)
S 0.76 (qy 0.87 (3H, s), 1.83- 1.96 (2H, m,
2.14 (2541, = 7.3 Hz), 3.03-3.20 (2H, m,
3. 23- - (2H, n), 3.50 (3H, s), 3.68 (1H, d, J = 14.1

83°Q3H,05), 4.07-4.25 (3H, 1), 4.35 (1H, d, J
cH4. 5% CiH.crg), 6.10 (1H, s), 6.26 (1H, d,

5 . ,«6.59 145 (1H, d, J = 3.3, 5.9 Hz),
7.0 1%5%2H fﬁ, 7.50 (1H, dd,
N N—~N
mc7<< 0
H,C o
CH, HO 0
According to a similar manner tc that of Example 44,
the title compound was cbtained.
'H-NMR (DMSO-dg) &: 0.86 (s, 6H), 1.10 (3H, &, J = 7.1
Ez), 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
(14, 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), 7.9%4 (2H,

d, J = 8.5 Hz}, 8.11 (1H, s).

Example 47
1- (2-carboxyphenyl)-5-{[ (3R, 58)-7~chloro-5- (2, 3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylprecpyl) -Z2-0x0-

1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1H-
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J =25 8.7 Hz), 7.70 (1H, d, J = 8.9Hz), 7.77 (1H
s). Exanple 42 5
1- (carboxymet hyl)-3-{[ (3R 5S)-7-chl oro-5-(2, 3-
dinethoxyphenyl)-1-(3-hydroxy-2 2-dinethy|propy|)-2-ox
o_
1,2,3,5-tetrahydro-4, 1- benzoxazepln 3-yl Il nmethyl}-1H
pyrazol - 4-carboxylic acid CI OH CH 10 According to a
simlar manner to that of Exanple 40, the title

NVR (DMSO-d6) 8: 0.76 (3H,
%§P£%8g4 ( $F88%9ig805c 521 (2H, m, 3.22-3.57 (5H,
: = 14.0 Hz), 3.82 (3H, s9),
ﬂhro, 4.50 (2H, s), 6.06 (1H s), 15 6.31
Hz), 6.96 (1H d J=7.0 H), 7.05-

cﬂ9 1H dd, = 2.1, 8.7 Hz), 7.68
7.99 (1H s). Exanple 43 20
I 5- {[(3R 5S)-7-chloro-5-(2,3 146
= (3 hydr oxy- 2, 2- di net hyl propyl ) - 2- ox
1 X8 etKnhy ro- , | -benzoxazepi n-3-yl ] met hyl }-1H
pyraz 4 car [ Caaci d

A 1IN agqueocus sodium hydroxide solution (3.4 ml) was
added to a sclution of 2-(5-{[(3R,58)-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}-4-
{ethoxycarbonyl)-1H-pyrazol-1-yl)benzoic acid (0.5 g}
obtained in Example 44 in ethancl (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 aqueous
saturated sodium chloride solution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel cclumn chromatography to
obtain the title compound (0.28 g).

'H-NMR (DMSC-de) &: 0.70 (3E, 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), 2.83 (3H, s), 4.21 (1H, d, J = 14.0 Hz)}, 4.50
(14, ©, J = 5.2 Hz), 5.%95 (1H, s), 6.24 (1H, d, J = 2.5 Hz),

£.6% (1H, dd, J = 1.6, 7.4 Hz), 7.08-7.23 (2H, m}, 7.36-



10

15

Cl 5 According to a simlar manner to that of Exanple
41, the title conpound was obtai ned. 1H NVR ( DVSO d6)
S: 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.:48 (1H, n) 4.33 (1H

d, 10 J = 14.1 Hz), 4.51- 4 60 (fH .00 (2H, s),
6.11 (1H, s), 6.28 (1H d, J = 2.6 FE), 6.72 (1H, dd,
J =20, 7.3 Hz), 7.11-7.22 (2H, m, 7.50 (1H, dd, J

I 322%13§7wgh)74§4§9.g%H’4Hd’m§ =7848 HZks 71107 (3H 7,01

i kS g (3R 5S)-1-[ 3- (acetyl oxy) - 2, 2-di net hyl propyl ] -7-
% br 0- 5- (2, 3-di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t et rahydr

4 1- benzoxazepln 3-yl }nmet hyl ) - 4- (et hoxycar bonyl ) - 1H

Xraﬁﬁ % yl ] benzoic acid 147 ¢ CU3
ﬁoxy N, N- di et hyl met haneam ne (0.598 ml) was

1t BB & 0 -5 .-
SELIAFARIL) SN L ARS8
y 24 3, hyd b

%62(5' ;g%%gFggggng &Zéggégégég Fﬁe%nx%t qgggpa

refl uxed ,
pyrazol-4-carboexylic acid

H,C

OH
0

According to a similar manner to that of Example 47,
the title compound was obtained.

'H-NMR (DMSO-ds) &: 0.70 (3H, s), 0.81 (3H, s}, 2.98-
3.14 (24, m), 3.46 (3H, s), 3.48-3.66 (2H, m), 3.82 (3H,
4.20 (14, dd, J = 3.9, 9.6 Hz), 4.28 (1H, d, J = 14.1 Hz),
5.96 (l1H, s), 6.19 {(1H, d, J = 2.5 Hz), 6.46 (14, dd, J =
2.5, 6.7 Hz), 7.10 {(2H, m), 7.43-7.65 (4H, m), 7.71-7.78

(lH, m), 7.94 {(1H, 4, J = 7.9 Hz), 8.02-8.06 (2H, mj.

Example 49



10

13

overnight. After the m xture was concentrated under
reduced pressure, ethanol (20 m) and

2- hydrazi nobenzoic acid (0.567 g) were added to the
resi due and the m xture 10 was refluxed for 3 hours.
After concentration under reduged pressure, the
residue was purified by silica gel colum

chromat ography to obtain the title conmpound (0.83 g).
1H NWR (DVMSO-d6) S: 0.83-0.87 (6H, m, 1.11 (3H, t, J

I—Y41c5¥%oxép§g %%r BSX ngsg 3lcﬁ%§moﬂ§~9 _%5 (3H

%%ﬁ%tg}xgé: g?%}t?E?? %¥g$$%¥a2Hgédlﬁqufﬁkﬂoyﬁb Jéég%o—

AP RTO N Xt SR
§§%59%F(gscggyofyiﬁcacgggxy-2 2-di net hyl propyl )-7-chl o

ro- 5-

(2, 3-d ~¢'h0§?@henyl) 2-0x0-1,2,3,5-tetrahydro-4,1 5
benzo @» n- 3-yl ] net hyl } - 4- (et hoxycar bonyl ) - 1H pyrazo
| -1 - en®oi c acid G C H3 10 According to a similar
manner th gha@ 0 Anpl e 44,

According to a similar manner to that of Example 47,
the title compound was obtained.

'"H-NMR (DMSO-de¢) &: 0.70 (3H, s}, 0.80 (3H, s), 2.97-
3.13 (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 (lH, 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 (lH, s).

Example 50
1-{2-[ (23R, 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-5-carboxylic acid
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the title conmpound was obtai ned. 1H NVR (DVBO d6) S:
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 (&4, d, J = 2.5 Hz), 6.46
(1H, dd, J = 2.6, 6.6 Hz), 7.07-7.15 (2H, m,
7.47-7.59 (2H, 15 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), 810 (1H, s). Exan'ple 46 149

SPH;-(S- acet oxy- 2, 2-di net hyl propyl )-7-chl o

anple 44, the title conpound was

dé) S: 0.86 (a, 6H), 1.10 (3H,

H s), 3.38 (1H, d, J= 4.0 Hz),

-3.74 (4H, m, 3.82 (3H, s),

.32 (1H, d, J = 14.3 Hz), 5.99
OHJ—25 Hz), 6.46 (1H, dd, J =

.09-7.19 (2H, m,

(1) [{3R,58)~-1-{3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin-3-yllacetic acid (10 g, 19.2 mmol) was
dissolved in THF (80 ml), and N-methylmorphcline (2.2 ml,
23.1 mmol) and ethyl chlorocarbonate (2.54 ml, 23.1 mmel)
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 agueous saturated ammonium
chloride solution was added thereto and the mixture was
extracted with AcCEt (480 ml). The organic layer was
washed with water and an agueous 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 sclvent: hexane-ethyl acetate (2:3}] to obtain
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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). 15 Exanple 47
1- (2-car boxyphenyl)-5-{[ (3R, 5S)-7-chloro-5-(2, 3

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di et hyl propyl ) - 2- ox
o- 1,2, 3, 5-tetrahydro-4, 1-benzaxazepi n-3-yl ] met hyl } - 1H
150 pyrazol-4-carboxy|ic acid ¢ OH A I N aqueous sodi um
hydr oxi de solution (3.4 nl) was added to a solution
of 2-(5-{[(3R 5S)-I-(3-acetoxy-2,2 5

Fégeggglgf ngéﬁyg g'g 9= gl&étﬁggg Epgxyﬁheazb}0250%9 3-

fetra enzox

SHRaTRETER 8@%%# f BReetea %?19?”5%% Zﬁ'ﬂ %Qn%%zepm'
et b Rbu par i&gv% PR Rg P Soh TSP ataci d and
b Lﬁéﬁwerﬂpq&%ﬂglft i éﬁal}%ﬂih Aot ron 00 (3
G112 Bech onspium Sultat fp.and then sangenbiatedes o
siliga,gel golygy chromglogranly Lo 5 _ ¢ 5 nzy, 4.55 (1,
d, J = 13.8 Hz), 6.28 (1H, s), 6.64 (lE, d, J = 2.2 Hz),
6.92-7.05 (1H, m), 7.15-7.23 (2H, m), 7.31 (1H, s), 7.31
{(1H, dd, J = 2.2, 8.8 Hz).

(2) Under nitrogen atmosphere, n-tributylphosphine
(C.74 ml, 2.96 mmol) and 1,1’-azodicarbonyldipiperidine
(0.75 g, 2.96 mmol) were added tc a solution of (3R,55)-1-
(3-acetoxyl-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1,2, 3, 5-tetrahydro-2-oxo-4, l1-benzoxazepin-
3-ethancl (1.0 g, 1.98 mmol) obtained in Example 50-(1),
methyl 1H-pyrazocl-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
filtered toc remove inscluble substances. The filtrate was
concentrated under reduced pressure and the resulting
residue was purified by silica gel column chromatography
[developing solvent: hexane-ethyl acetate (70:30-65:353)] to
obtain methyl 1-{2-[{(3R,58)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -Z-0Xo-
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15 obtain the title conmpound (0.28 g). 1H NWR
(DVMSO-d6) 6: 0.70 (3H, s), 0.79 (3H, s), 2.96- 3.12
(2H, m, 3.22-3.37 (2H, in), 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);,55.95 (1H, s), 6.24
(1H, d, J = 2.5 Hz), 20 6.69 (1H dd, J = 1.6, 7.4
Hz), 7.08-7.23 (2H, m, 7.36 151 7.42 (1H,|ﬁ,
7.44-7.58 (4H, m), 7.76-7.85 (1H, m), 7.91 (1H, s)

Pahydro-4,1-b 3-yllethyl}-1H-pyrazol-
EX?3 carb%%y%ﬁgn§o) 5- [?%ﬁoggfe l(I:lhloryo]Se é “hyras

9' rELRoxyRAeRYI ) §1(F hng QXY o212sdl Eﬁ%&@sz@rt%qwlhé ¥ider
%r% g%EEagxgk 3 f&aégaég gﬁgphetg X'h”ﬁbhw'bp?@s

r | - car poxyl i1 c acl ccor ngtoaS|m ar
AR U TP KR PENEOLaer e 0. 76" C8 '065"‘*@‘8%32"(2’35
ol it (38 545 85 o
g y?]é%QY%?H}% pg%%é%% c&ago§y% %1HD.§%%gaé%% %Hi rless

1-7.78 1H, , 7.94
barieh) T30 3 Geror BLOBC. 6B o3RO

First eluted fraction

n>a
azo
Q&%
arn

51¥1§£§~<

'H-NMR (CDCls) &: 0.94 (34, s), 1.02 (3H, s), 2.02 (3H,
s), 2.30-2.41 (2H, m), 3.50 {(1H, d, J = 14.1 Hz), 3.60 {(3H,
sy, 3.73 (1H, d, J = 11.4 Hz), 3.77 (lH, 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 (2K, m), 6.24 (1H, s), 6.60
(1H, d, J = 2.4 Hz), 6.74 (1H, d, J = 2.1 Hz), 6.97 (1H, dd,
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 (CDCl;) 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,
sy, 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 (lE, s), 6.62 (1H, 4, J =
2.4 Hz), 6.71 {(1H, d, T = 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, &, J

2.4 Hzj
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Exanpl e 49 152

1- (4-car boxyphenyl)-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- benzoxazgpi n- 3-yl | met hyl } - 1H
pyrazol -4-carboxylic acid CI 5 OH According to a
simlar manner to that of Exanple 47, the title
conpound was obtai ned. 1H NWVR (DMSO-d6) S: 0.70 (3H,

3 5o 5ok %%%{T\fe 8%85‘6? %ﬁ Lee-Thox’s $§(%E|H’3d§‘)cetoxy_
N
66§ 5 bk dete) Sllap Tkl A
L 2arbodd B SO0 A 1503 BaF(amRb S BRangr Fropate S0
et BRUESIT- 296k 030518 PahyiA6Ds, 4.0 111 and
benzoxazepin- 35yl 1et hyl }- 1t pyrazgl - S carboxylic Acid 1oy
This mixture was acidified with 1N hydrochloric acid (5.0
ml) and ethyl acetate (150 ml} was added. The organic
layer was washed with an agueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting crystal
was recrystallized with ethyl acetate-hexane to obtain 1-
{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-carboxylic acid {0.6€3
g) as a colorless crystal.

'"H-NMR (CDCls) &: .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 (1l4H,
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, 4, J = 2.1 Hz),
€.84 (1H, d, J = 2.1 Hz), 6.97 (1H, dd, J = 1.5, 7.8 Hz),
7.20 (1H, t, J = 7.8 Hz), 7.21-7.2% (2H, m), 7.32 (1lH, dd,

J=2.1, 8.7 Hz), 7.40 {(1H, d, J = 2.1 Hz).
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153 A (1)

[ (3R, 5S)-1-(3-acetoxy-2, 2-di net hyl propyl )-7-

chl or o-5- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]acetic acid (10 g, 19.2 nmol)
was 5 dissolved in THE (80 m )q,5-and N-nethyl norpholine
(2.2 mM, 23.1 mol) and ethyl chlorocarbonate (2.54
m, 23.1 nmol) were added dropw de under ice-cooling
thereto. After stirring at the same tenperature for 1
%Qgﬁ 1 m xture mas cool ed to -30C and sodi um
oro%y ra%e (2.18 g, 58. O 10 nnDI) was added thereto.

gﬁgﬁ{ﬂﬁgg ﬂj@(@hm gdgegl rcae gﬁigg,@ﬁ%”

re vvass |rr hour :

hOTEEkan sc ShaBaVTREPEPE) anaC i IhrdCor e g oy a26-4,1-
S GEEREr T - xé?%%h&%igﬁ*éauégﬁs°§%?3?§9%a¥§%d.“%m

chloride golution, dried over anhydrous sodi um

sul f at @nd “then concentrated under reduced
press Théﬁhesultlng residue was purified by
silica olunn chr omat ogr aphy [ devel opi ng sol vent:

hexane- e h acetate (2 3)] to obtain 154
' pHZ acet oxy- 2, 2-di net hyl propyl )-7-chl oro-5-(2

nQ\j-m_g.B 5 t et rahydr o- 2- oxo- 4, 1- benzoxaz

epime
H,C OH

OH

A mixture of methyl 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-yllethyl}-1H-pyrazol-
3-carboxylate (0.17 g, 0.28 mmol) cbtained in Example 50-
(2}, a 1IN agueous sodium hydroxide solution (1.0 ml) and
ethanol {5 ml) was stirred at room temperature for 3 hours.
Further, a 1N aqueocus 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 aqueocus 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, 53)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-{(3-hydroxy-
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3-ethanol (9.3 g) as a colorless crystal. 1H NWR
(CDC13) 6: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H, 5
s), 2.05-2.30 (2H, m, 3.57 (1H, d, J = 13.8 Hz), 3.63
(3H, s), 3.70-3.93 (7H, m, 4.10 (1H t, J = 6.2 Hz),
4.55 (1H, d, J = 13.8 Hz), 6528 (1H, s), 6.64 (1H d,
J =2.2 H), 6.93-7.05 (1H, m, 7.15-7.23 (2H, :
7.31 (1H, s), 7.31 (1H, dd, J = 2.2, 8.8 Hz). 10 (2)
Under nitrogen atnosphere, n-tributyl phosphine (0.74

; d
iy RGBTl oo Jrdystoth Lo boruL ot e 4 o
é ace% %@}nZBZyl eth%l?prop§Y§a§O hﬁorarbo%gllc acid (0.12
dlnetho&%gffﬁyég? %ﬁygtgltetrahydro 2- 0X0- 4, 1- benzoxaz

ano 1.98 nnol) obtalned in

e PRI DR SaRes e, (00
2L et comy ?ﬁfzf:%gfstfhzf% o ST
[RLA LR, 8 Chen 20 (11 Ed 19 kETRUE, ) 5.2
et 1 G459, T SSSH PN SpULL Lo eokie s
[ovelgpLgesolyent ghexane il fEeate 5 5o (o, .

l-{2-[ (3R, 55)-1- (3 acetoxy-2,2 25
dinethylpropyl)-?-chloro-5-(2,3-dinethoxyphenyl)-z-oxo

Example 52
(2E)-3-(1-{2~[(3R,58)-7-chlcro-5-{2, 3-dimethoxyphenyl-1-{3-
hydroxy-2,2-dimethylpropyl}-2-cxc-1,2,3,5-tetrahydro-4,i-

benzoxazepin-3-yl)ethyl]-1H-pyrazol-5-yllacrylic acid

O~cH

3
xCHs
o

OH
According to a similar manner to that of Example 19,
the title compcound was obtained.
'"H-NMR {(CDCl;) &: 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, 4, J = 11.8

Hz), 3.36 (1H, 4, J = 14.2 Hz)}, 3.64 (1H, d, J = 11.8 Hz),



155
1,2,3,5-tetrahydro-4, 1- benzoxazepi n- 3-yl ] et hyl } - 1H pyr
azol - 5-carboxylate (0.81 g) as colorless
noncrystalline powder froma first eluted fraction
and nmethyl 1-{2-[(3R 59)-(I- 159

(3-acet oxy- 2, 2-di net hyl propyl )-7-chloro-5-(2,3 5

di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-t etrahydro-4, | - benzoxaz
epin- 3-yl]ethyl}-1 H pyrazol - 3- car boxyl at e (O 17 g) as

§o§ g gracpoydga%ékﬁgﬁ?%éégogg @theg fractgqn81§h£3t3 65

e]u tion 3) '8:70.94"(3H, S

(3,50 A P e g
P 7 )’4 AR T I B R T '}gziggs’sﬁ Hotd”
o 1-'%9“5’ o 05 £ 72420, ™ 8520 (UM ) 600 gg 4, 3 -
§1E Hdg %59327 ok FE;&)¥ {g* ?1é0 293H )9 7- é§39 41

Second. el fraction 1H ( 13) 6 O 94 (3H, s)
1301 T3H, s?g 5185 dan’ = FQR% 1245 (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, n), 4.51

BARPHS 33= 14.1 Hz), 6.24 (1H, s), 6.62 (1H, d, J =

1-{2-] (3R, 58)-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—imidazol*5-carboxylic acid

O~cH

O ,CH3
O
C 0
SO
N izng
H,C 0
%357/1 0

CH
HO

According to a similar manner to that of Example 50,
the title compound was cbtained.

'H-NMR (CDCls} &: 0.63 (3H, s), 1.04 (3H, s), 2.29-
2.40 {(2H, m), 3.15 (1H, 4, J = 12.0 Hz), 3.36 (lH, d, J =
14.1 Hz), 3.60 (1H, d, J = 12.0 Hz), 3.61 (3H, s), 3.8> (lH,
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 = 2.1 Hz), 6.98-7.02 (1H, m),
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2.4 Hz), 6.71 (1H, d, J = 2.4 Hz), 695702 (1H, m,
7.18- 7.22 (2H, nm), 7.26 (1H, d, J = 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 methyl

| -{2-[ (3R 5S)-1-(3-acetoxy- 140

2, 2-di et hyl propyl ) -7-chl oro-5-(2, 3-di net hoxyphenyl ) -2

- OX0-

1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] et hyl } - 1H pyr
ZPé:T?‘zég %ﬁ’ %.f‘t e7§%87%1§ &, 1 omply pbtainedai N1y, ad,

aqueous’ sodi um hydroxi de

§0|U§I?n §470ng) @ngé ﬁﬁﬁang (14731)1ﬁass§t|rred at
room t ehper at'ure’ f or oufs.”"This nlxture was
acidified wth IN hydrochloric acid (5.0 m) and
ethyl acetate (150 ml) was added. The organic | ayer
%ﬂlnmehg wi th an aqueous saturated sodi um chl ori de
o Yorut?on, dried over nagnesiun1su|fate, and t hen

0 under_ redu pressur nh hthng-_
bR e S e e R E R
t o obta

?zﬂf%%#egeé R R LA o

h 1 t d 1
e A LI AN A e e
acid (O 63. g) as a colorless crystal. 1H NVR (CDCL13)

S 0.63(3PCk), 1.04 (3H, s), 2.28- 2.50 (2H, m,
3.16 d c,;.a_ 12.3 Hz), 3.35 (1H, d, J = 14.4 Hz),
3. 60 3.62 (1H, d, J = 12.3 Hz), 3.79 (1H
Cl

HC

wc

HOC

According to a similar manner to that of Example 50,
the title compound was obtained.

'H-NMR (CDCl,;) &: 0.63 (3H, s), 1.04 (3H, s), 2.21-
2.39 (24, m), 3.14 (1H, d, J = 11.4 Hz), 3.35 (lH, d, J =
14,4 Hz), 3.61 (1H, 4, J = 11.4 Hz), 3.61 (3H, s), 3.75 (1lH,

t, J = 6.9 Hz), 3.8% (3H, s), 4.30-4.61 (2H, m}, 4.44 (1H,

d, J 14.4 Hz), 6.05-6.10 (1H, m), 6.13 (1lH, s), ©6.60 (lH,
d, J=2.1 Hz), 6.81-6.90 (1H, m), 6.94-7.03 (24, m), 7.15-

7.30 (3H, m), 7.32 {(1H, dd, J = 2.1, 8.7 Hz).

Example 55

(5-{[{3R,58)~7-chloro-5-(2, 3-dimethoxyphenyl)~1-(3-hydroxy-
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20t, 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 (IH d, J
= 2.1 H), 6.84 (1H d, J =2.1Hz), 6.97 (1H 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 :236 8.7 Hz), 7.40 (1H d,
J =21 Hz). 25 157 Exanple 51

1-{2-[ (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
2 17

1 I
o i T S
TRy o oy VR B0 B3 3 RS RS phay 850
raﬁﬁﬁro 4, 1- benzoxazepi n- 3-yl ] et hyl } - 1H pyr
bowy| ate (0.17 g, 0.28 nmmol ) obtained in

Exanpl e bo P20 (2), a IN aqueous sodi um hydr oxi de
.0 n1) and ethanol (5 m) was stirred at

OH

(1) Pivaloyl chloride (2.8 ml} was added to a solution
of 2-{(3R,58)~1-(3-acetoxy-2,2-dimethylpropyl)-7-chlorc-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4,1-
benzoxazepin-3-yllacetic acid (10 g) and triethylamine (3.2
ml) in THF (100 ml) at 0°C and the mixture was stirred at
0°C for 30 minutes. To the reactiocn solution at 0°C, ethyl
3-hydrazino-3-oxopropicnate (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 C0.1N hydrochloric acid, & 5%
agueous potassium hydrogen sulfate solution, an agqueous
saturated sodium hydrogen carbonate solution and an agueous
saturated sodium chloride sclution, dried over magnesium
sulfate, and then concentrated under reduced pressure. The
residue was purified by silica gel column chromatography to

obtain ethyl 3-(2-{[{(3R,58)-1-(3-acetoxy=~2,2-
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Further, a I N aqueous sodi um hydroxi de solution (1.5
m) was added and the m xture was stirred for 3
hours. This mxture was acidified with IN
hydrochloric acid (2.8 m) 15 and ethyl acetate (80

m ) was then added. The organiig, | ayer was washed with
an aqueous saturated sodi um ch orlde sol ution, dried
over nmagnesium sul fate, and then concentrated under
reduced pressure. The resulting crystal was

ggﬁ&¥ﬁ§§bk%ﬁ§? yWhthpethyl saget atg; RexangvhAeARugn -bxo-

125 [gsg . P2 1 LR GALOr Y 9= 6203 dLuBERX¥ReRYLLL L1 (3 Ml i no) -
%eﬂ§%§g§ég ggo % Ph???giFEpgr%zoﬁgérigrEEQQﬁig-apid
606%%@% el s o 28 V80 5 580 (Shy 5. 328
%M S 732Ini, 12;@ (31305 §1Hz 39-§3%§2%§§4 H%)’ 239893, 00
238 ohkn e G oShe &89 il oo aer2s ‘>éH’3 60 (34,
%325)336?1 {ng?[((gﬁ: 58) « 73cAPor gts- Fé:s-‘ldilﬁet kExy Shedy ™ /-2
H?groﬁyZQ'é dPmétHy !l BY opdl $424d%0- &/ 2J3=51t4et4 Eﬁ;}dré -£5 (1H,

ai;dgggéﬁé%ﬁepln 3- yl{ethﬁl% 1H—g%raz %I}acryl Ge g oy

(2H, m), 7.28-7.35(2H, m).

(2) Phosphorus oxychloride (0.8 ml) was added to a
solution of ethyl 3-(2-{[(3R,53)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chlcro-5-{2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydre-4, 1-benzoxazepin-3-yl]lacetylihydrazino) -
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 carboenate solution, and
extracted with ethyl acetate. This extract was washed with
an agueous 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, 58})-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-{2, 3—dimsethoxyphenyl) -

1,2,3,5-tetrahydro-2-oxc-4, 1-benzoxazepin-3-yl]methylj-
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CH3 C OH OH 15 According to a simlar manner to that
of Exanple 19, the title conpound was obtai ned. 1H NWVR
(CDC13) 6: 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 = 6.2 Hz),
3.90 (3H, s), 4.21-4.40 (2H, , 4.44 (1H, d, J

%43 ?%%ng %gliék&%§étfgagg 8% %ngda% E %%lQouzbml
6.95fz€ﬁg%(&¢b%f) Z %p EgngH n) _g%§§3g 41, (§HQ6 (3H,
%yd$o£§gRbS % he?h@? ropyl% g gkgga%gégpg%gélk%%y(r§£g
Eirdggﬁéié?§2}é9H8 yhleghykl- 34 i o dazolg-5-carboxylic 15 (o,

g, J =6.9 Hz), 4.46-4.57 (2H, m}, 6.30 (1H, s), 6.01 (1lH,

d, J=2.1 Hz), 6.95-6.98 (1H, m), 7.05-7.19 (2H, m}, 7.33-
7.34(2H, m).

(3) A mixture of ethyl 5-(2-{[(3R,53)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxo-4, l-benzoxazepin-3-yl]methyl}-
1,3,4-oxadiazol-2-yl)acetate (1.1 g) obtained in Example
55-(2), a 1N agueous sodium hydroxide soluticon (2.35 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 ml) twice.
This extract was washed with an aqueous saturated sodium
chloride sclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to cbtain (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-yllmethyl}-1, 3, 4-oxadiazol-2-yl)acetic acid
{0.19 g) as a white crystal.

'H-NMR (DMSO-dg¢) &: 0.63 (3H, s), 0.9%2 (3H, s), 3.12-

3.16(2E, m), 3.38-3.44 {(2H, m}, 3.56 (3H, s), 3.61-3.79 (ZH,
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15

Cl OH 15 According to a simlar manner to that of
Exanple 50, the title conpound was obtained. 1H NMR
(CDC13) S 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 =7.5 Hz), 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, 160 7.13-7.26 (2H, m, 7.28 (1H, d,

b 55 Y Bllpfena@? b, Seriheal 6, (Bes s,
Ay rbxy 20020 My Tt oyt 3 bl 112, 316 (e anyar o2 ™

, 1- benzoxazepin-3-yl]ethyl}-1H pyrrol -2-carboxylic
acid ClCHa Cl According to a simlar manner to that of

Exa e , 10 the title conpound was obtai ned.
E?FE’%L?( 13) 6: 0.63 (3H, s), 1.04 (3H, s), 2.21

552?[$§£E5S l7§é%fo£%t%—?2,g—gi%%tﬁog%khegyE?—&lWB—gydroxy-

2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-1,3,4-thiadiazol-2-yl)acetic acid

Cl o)
O '~\\\ S
\
N/z OH

OH

{1} A soclution of ethyl 3-(2-{[(3R,58)-1-(3-acetoxy-
2,2-dimethylpropyl) -7-chloro-5- (2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-
yllacetyl}hydrazinc))-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 concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to obtain
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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, m), 4.44 (1H, 15 d, J = 14.4 Hz), 6.05-6.10 (1H,
m, 6.13 (1H, s), 6.60 (1H d, J = 2.1 Hz), 6.81-6.90

(1H, m, 6.94-7.03 (2H, m, 7.4 7.30 (3H, m , 7.32
(1H, dd, J = 2.1, 8.7 Hz). Exanple 55 20

(5-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)-1-(3-hyd
roxy 161

BLDIA EE
agigrgL gé%mgkﬁgk9¥heﬁph9rhd§ gZ 8tgkkaﬁ@%r%d§ wO—

asot

2\ el s i S G
3-
Pangosgeop! i gerllagel g aghogiggh and et vl amne
stiryed at 0C for 30 mnutes, To the r i_on
soluﬂidﬂm%t (& Lht Wyl CLeP3- hifer a2t mot 302 EEOpﬁéna9€3O 3H,

§d090 k7 OB Eb: $hBC e UF v ST e PR (A1 B 302 (3
tenperature for 2 hours ang t he ?actlgn sol%tlgn ma%

8l tufel8buit B/etAYr RBéet 4t E°( 567 F.

4,24 (24, g, J = 7.0 Hz), 4.35 (1H, t, J = 6.4 Hz), 4.55
(lH, d, J = 14.3 Hz), 6.32 (lH, s), 6.61 (1H, d, J =1.9
Hz), 6.99 (1H, dd, J = 2.3, 7.5 Hz), 7.17-7.20 (Z2H, m),
7.30=-7.32(2H, m).

(2) A mixture of ethyl 5-(2-{[(3R,5S)-1-(3-acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -
1,2,3,5-tetrahydro-2-oxc-4, 1-benzoxazepin-3-yllmethyl}-
1,3,4-thiadiazol-2-yl)acetate (0.9 g} obtained in Example
56-(1), a 1N aqueous saturated sodium hydroxide sclution
{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
ml) twice. This extract was washed with an agueous
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-chlorc-5-{2, 3-dimethoxyphenyl}-1,2,3, 5~
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This extract was washed with 0. 1N hydrochloric acid, a
5% 15 aqueous potassi um hydrogen sul fate sol ution, an
aqueous saturated sodi um hydrogen carbonate sol ution
and an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, @nd then concentrated
under reduced pressure. The residue was purified by
silica gel colum chromatography to 20 obtai n et hyl
3-(2-{[ (3R, 5S)-1-(3-acetoxy-2,2 162

OLEELAYLPEOPYL) 5T ChLBERS 36 2ed: ALARLAOKKRRGAY L), 2, QX0
%hfﬁéig &flﬁégyfgeeﬁa%?g?gz9§a§$p5e 3- %h%%%eEka%$QRaZ

oxopr ona CO orless O

(o 50 Dty 8D iog ek B St st B, 3 06-
s 0, oy T2 b ks 288 M gl
D 0l ST fag) (eS80 dpe T & s e e B
%:gﬁr%1%5(§ff ﬁ)gg(%%gpha pﬁorag g égﬁVorl %qugg éﬁﬁ

18 20 0l af PLILIRN) S0 - 5.0

dinethylpropyl)-?-chloro-5-(2,3-dinethoxyphenyl)-z-oxo

1,2 3, 5- tetrahydro 4,1 -benzoxazepi n-3-yl ] acetyl } hydraz
Eﬁ%?piﬁ -oxoproplonate (3.7 g) obtained in Exanple
55-
3-

I
g ) 3R 58) -7-chloro-5-(2,3-dimethoxyphenyl)-1- (3~
hydroxyl-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]methyl}-1, 3, 4-thiadiazoli-2-yl)propionic

acid

® S
N.\m
0 OH

H,C

H,C

(1) Pivaloyl chloride (2.8 ml) was added to a solution
of 2-[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydrc-4,1-
benzoxazepin-3-yl]acetic 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 sclution at 0°C, ethyl
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(50 M) and the m xture was refluxed overnight. The
reacti on solution was concentrated under reduced
pressure, poured into an aqueous potassi um carbonate
solution, and extracted with ethyl acetate. This
extract was washed with 20 anqggueous saturated sodi um
chloride solution, dried over nagnesiumsulfate, and
t hen concentrated under reduced pressure. The residue
was purified by silica gel colunn chr omat ogr aphy to

gq%ﬂ%P %%ylpro g?éééﬁg%?%?g§ §§C$égﬁé? 8§ygﬂgnyl)
%%EFEP%}%m hydro ﬁloxo 2, Eh%%n§%§%gegfﬁp§l FIneAﬁ§Ff
kg oL gt 8f ety g et
%126 (SH, V(%;?_I e?lJSL)me% %lg %519 'c"eﬁ%%);% ggﬁ(lzgila 37 ﬁ“ﬁk‘s
§E&¥t%§ S i )wé%h%ﬂqviﬁP 18 F%Qrfcpégflc acid, =

a%%SOQFrﬁ&?%g% 6% g$ﬂ§?gen sulfglé so%utlon34gn aqueous
2- 3- t
%aéuaéﬁégh@@ I BS S h R AL Ropat . BPHBERGRy BRENGT) 33e0us

aatzu%a*se@ e%?%h%lr%h%OB%e4SPlBEﬁ98xa9€§?ﬂ- QYEF] BRERGFI UM
1, 3, 4- oxadi azol - 2-yl )acetat e obt ai ned in
Exahpt e @sd(élyenacqms%ﬁé%@dsaaﬁ%ﬁ ﬁ%PS?SdBrESSMe- The

solution (9.35 m)
residue was purified by silica gel column chromatography to

(=3

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}hydrazino}-4-
oxobutanoate (3.6 g) as a colorless oil.

'H-NMR (CDCls) &: 0.95 (3H, s), 1.00 (3H, s}, 1.25 (3H,
t, J = 7.2 Hz), 2.03 (3H, s), 2.54 (3H, t, J = 6.4 Hz),
2.66-2.75 (34, 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, g, J = 7.2 Hz), 4.33-4.38 (1H, m), 4.54 (1H, d, J =
13.9 Hz), 6.26 (1H, s), 6.64 (1H, d, J = 1.9 Hz), 6.87-7.00
(1H, s), 7.16-7.23 (2H, m), 7.32-7.36(2H, m), 8.11 (1lH,
brd), 8.31 (1lH, krd).

(2) A solution of ethyl 4-{{2-[(3R,55)-1-(3-acetoxy-

2,2-dimethylpropyl) -7-chloro-5-(2, 3~dimethoxyphenyl) -

1,2,3,5-tetrahydro-2-oxo-4,1-benzoxazepin-3-
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and nethanol (20 m) was stirred at roomtenperature
for 30 mnutes. This mxture was diluted with water
(50 M), 15 acidified, and extracted with chl orof orm
(50 M) twice. This extract was washed with an
aqueous saturated sodi um chl ordgde sol ution, dried
over magnesium sul fate, and then concentrated under
reduced pressure. The residue was purified by silica
gel colum chromat ography to obtain (5 20

§i§§5%§§a}H¥3959590§ ﬁ20§ogu€§hegﬁxpn§nmlbalbb%aﬁﬁ@eoan

I'propyl)-2-oxo0-1, 2, 3, 5-tetrahydro-4, 1-
&@8%§Z§@'n1f xhhnﬁ §%§o§r§ %e8§@H%a4@|9§DE%)éﬁebm@ (50
yst al

DT 0 8 (I 2 a8 2 %%%ﬁ@molum
§3%5§?§EF&3E§ 8)w6g é46éd5?ﬂE§Hex afg §4wglﬁze%h%%’acetate.
(a7 fsRed vk R rﬁ%% RORRY RSS2 E o R
3 2k e RghaF oD 951607108, 3267PR Pl 25y, ond e
g%ﬁégé %% un&e egﬁ %d préss&géadlﬁﬁ resxlhac%tlc
purified by silica gel celumn chromatography to obtain
ethyl 3-(5-{[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2, 3-dimethexyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin~3-yl]lmethyl}-1,3,4-thiadiazol-2-
yl)propicnate (0.7 g) as white powder.

'H-NMR (CDCl;) &: 0.95 (3H, s}, 1.02 (3H, s), 1.29 (3H,
t, J = 7.2 Bz), 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, g, J = 7.2 Hz),
4.35 (1H, t, J = 6.4 Hz), 4.54 (1H, d, J = 14.3 Hz), 6.31
(1M, s), 6.61 (1H, 4, 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) -Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,3,4-
thiadiazol-2-yl)propicnate (0.7 g} cobtained in Example 57-
(2), a 1N aguecus scdium hydroxide soluticon (8.0 ml} and

methanol (20 ml) was stirred at room temperature for 30
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(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
-oxo0 1, 2, 3, 5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ] acetyl } hydrazi no)) - 3- oxopr agjeconate (1.0 g )
obtained in Exanple 55-(1l) and Lawesson's reagent
(0.96 g) in THE (50 m) was stirred at 80C for 1
hour. The reaction solution 15 was poured into water,

4oLl oved b¥h§§tﬁ§§EhPQ whthgethyby peetaligre¥hicso m1)

extract was washed wth an aqueous saturated sodlum

ﬁi&{fﬁsdsogHalegtrgest QVer PRgReskUphsyhhake) aRdce.
en concentrated under reduced pressure. The reS|due

%@fg.gyg%%agdwgg ﬁééh&é gelncokuan,EBLeMRLRYLaRPRY £8dium
éri&§3§3§§%a&ﬁé RBCELORYE R R50ROEL M) BROPKLL: Tagd chen

or o- t oxypheny -tetra
a?ag%%%g%ag%e%P%E§ SPTHEEAyPT ST5959: ¢ ni Gi AZ5I 8%y I'fSc
e%%%ﬁ%?éabyogg%lfékﬁe ) 68188 BRgRagoYeLBhy THt R in o-
(ari (125 B%) o6 a2 anitay -3 adepduy BboTh 112316
Qr%“}l 4 aedipsbhyfbrgont {32568 1037, S bapyato-, -
§e§%@§§£g§9&7§7y%gmfgéwlg%l 3649%h£adiazol 3 S1%63upionic

acid (0.19 ¢) as a white crystal.

‘H-NMR (DMSC-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 (1H, m),
3.85 (3H, s), 4.27-4.37 (2H, m) 4.58 (1H, brs), 6.16 (14,
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, 4, J =

8.7 Hz).

Example 58
(3-{[{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-yl]lmethyl}-5-oxo=-1, 2, 4-oxadiazol-4 (5H) -

yvl)acetic acid
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-7.32(2H, m. (2) A mxture of ethyl

{[(3R, 5S)-1-(3-acet oxy-

i met hyl propyl)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -

, 5-tetrahydro- 2- oxo-4, | - benzoxazepi n- 3-yl ] net hyl }

15 1, 3, 4-thi adi azol - 2-yl )acetaty;e¢ (0.9 g) obtained in

Exanple 56-(1), a 1N aqueous saturated sodi um

hydr oxi de solution (8.0 m) and nethanol (20 nl) was

stirred at room tenperature for 30 mnutes. This

n1xture wam uted with water (50 m), acidified,
ﬂﬁth chloroform (50 20 mM) twice. This
w&bhed mhjh an aqueous saturated sodi um

Qti on, |ed over magnesium sulfate, and

\entrated reduced pressure. The residue

j Si |ca gel col umm chr omat ography to
eth MT%’ 3R, 5S) - 1- (3 acet oxy-2,2 25
yl)

7.30
5-( 2-
2,2-d
1, 2,3,

| oro-5-(2, 3-di net hoxyphenyl)-1,2,3
tet% ﬁggfo 2- 0X0- 4, 1- benzoxazepi n-3-yl ] nethyl }-1, 3, 4-
thla yl )acetate (0.19 g) as a white crystal.
D@/%)s 0.76 (3H, s), 0.84 (3H s), 3.06
3 18 (2H 35-3.49 (2H, m, 3.52 (3H, s),
3.66-3.71° 5 (1H, m, 3.78 (2H s), 3.84 (3H, s),

25 12 St (8L B Bl o
gusge551on of)hydroxylamlne hydrochloride (4.98 g, 0.0717
mcl) in DMSO and the mixture was stirred for 30 minutes.
The reaction solution was filtered and to the filtrate was
added 3-[(3R,58)-7-chloro-3-{(cyanomethyl)-5-(2, 3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, 1-benzoxazepin-1(5H) -
yl]-2,2-dimethylpropyl acetate (7.18 g, 0.0143 mol). The
mixture was stirred at B80°C for 18 hours. The reaction
solution was extracted with ethyl acetate, washed
successively with a 1N agueous sodium hydroxide solution
and an agueous saturated sodium chloride soluticn, 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-
oxo-2, 3-dihydro-4, 1-benzoxazepin-1 (5H) -yl]-2,2-
dimethylpropyl acetate (7.9 g) as an acetone-containing

amorphous substance.

ly-NMR (CDCl,;) &: 0.94 (3H, s), 1.02 (3H, s), 2.03 (34,
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Exanpl e 57 10

3-(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 rahydr o-
4, 1-

benzoxazepi n- 3-yl ] met hyl } -1, 3,44+t hi adi azol - 2-yl ) propi o
nic acid C OH 15 (1) Pivaloyl chloride (2.8 nml) was
added to a solution of

2-[ (3R 5S)-1-(3-acetoxy-2, 2- dinethylpropyl) 7-chl or o- 5

%6(22359|p§ﬁh0égphgn¥lg 2- o§g ; 52t¢§L§hggrQ1ﬁ 1,

nzoxazepln 3 aceti ¢ &ci and trlethylan1ne

{3503y | Egoﬂgh$1907ggllﬁt QC %”d thegmxture wasz gg (1k,

stirred at f of hut és. to the reaction

5 PPl adata ando i iE iyfanthe £3°8 Rl a‘ESa?ﬁgnH 2
g%fed d§8p e. Ater 5 &iﬁ pgfa% %eowuge"eer ure o py,

2 hour th% feat i ONn Wwas (que wi Th

LIy et g, (R, T 5,0 Sl e solutyonvmse
oI e L SR, B B e BB o2

BT e T B SR P e -
gﬁgﬁgeg ?reéﬁgﬁﬁlmlno yethylj-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-2,3-dihydre-4, l1-benzoxazepin-1{(5H) -
yv1]-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 1IN agqueous hydrochloric acid solution
and an aqueous saturated sodium chloride scluticn, 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,58)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-coxo-3-[ (5-oxo-4,5-dihydro-1,2,4-
oxadiazol-3-yl)methyl]-2,3-dihydro-4,l-benzoxazepin-1(5H) -
yl]-2,2-dimethylpropyl acetate (2.53 g) as a colorless
amorphous substance.

'H-NMR (CDCls) &: 0©.97 (3H, s), 1.00 (3H, s}, 2.05 (3H,

s}, 3.01 (1H, dd, J = 4.0, 15.0 Hz), 3.11 (1H, dd, J = 6.9,
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10 residue was purified by silica gel colum

chromat ography to obtain ethyl

4-({2-[ (3R, 5S)-1-(3-acetoxy-2, 2-

di met hyl propyl ) - 7- chl or o- 5- ( 2, 3- di net hoxyphenyl )-1, 2,3
, O-
tetrahydro-2-oxo-4,1-benzoxazéggn-3-yl]acetyl}hydrazin
0) - 4- oxobutanoate (3.6 g) as a colorless oil. 15

1H NWMR (CDC13) 6: 0.95 (3H, s), 1.00 (3H, s), 1.25

i T B gy g o
cﬁl"!'f dsgf(%}_ﬁ%g) 3"%%5 §E1 3"'3 §% _}%1369013 §8_ %ﬁ' 2 Hz)

%%www@%MWﬁ%wﬁk
530 (i %faw"%%ﬂ %u?.ﬁéﬁ“%f iy 4 AT, 5 -
g{3§h£§ﬁ%F %p§é) 7= g%o B (2, 328|ne€Ro§yphenyr)

_§|5| el 5’%@3@%3@2@%92&50%&%0& (AF6TE) "ok aihed to =
[ paELPLe 721 B Laveseon s feagent, 0,92,0) i) -
SRe7 At BB GFOR¢ ob R CEbaLes 4 TRRSI6RPact Yagotny ) <2, 3-

washed with an aqueous sat urated_sodi §n1 chl

dprvierens. drpenzevercRrafnesrih ¥br rar déwatgﬁéﬁropyl

acetate (0.6 g, 0.893 mmol) obtained in Example 58-(2) in
DMF under ice-cocling 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 temperature for 30
minutes. After 1N hydrochloric acid was added to the
reacticn solution, the mixture was extracted with ethyl
acetate, washed successively water and an aqueous saturated
sodium chloride soclution, and then dried over magnesium
sulfate. After concentration under reduced pressure, the
residue was purified by silica gel column chromatography
(developing sclvent: hexane-ethyl acetate (3:1-2:1)) to
cbtain tert-butyl (3-{[(3R,55)-1-{(3-acetoxry)-2,2-
dimethylpropyl]-7-chloro-5-{2,3-dimethoxyphenyl) -2-ox0o-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl}lmethyl)-5-0ox0-

1,2,4-oxadiazol-4({5H) -ylacetate (0.43 g).
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concentrated under reduced pressure. The residue was
purified by silica gel columm chromatography to obtain
et hyl

3-(5-~[(3P,,5S)-I-(3-acet oxy-2, 2-di met hyl propyl )-7 10
chl orc-5- (2, 3-di net hoxyphenyl 12 oxo-1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepin-3-yl]nethyll-1, 3, 4-thiadiazol - 2-
yI)pr opi onate (0.7 q) as white powder. 1H NVR (CDC13)
8: 95(3Hs)102(3HS)129(3H t, J - 7.2

80 (o) & Bl d 0 I8 g T o

%ﬁ%%@gﬁﬁmz%%zﬁgﬁsﬁﬁﬂ% Juuigy 2 00

R N I At S P R A M
?(5 §3%2z§8) %%‘B?ﬁfmgihyh 34-4.39 (34, m), 4.51 (1H, d,
22 fly f‘?tﬁé’! Propyd) ({achlpr 055562, 3ndi get hoxyphenyl) 26 g7-
e tohu kol 2191 ) %%obfgﬁgxaz?pb”ﬁ Yol Pnatin (27 ™
SES?EF! %ﬁéiéf%ga%a”ta “FetRaggl Efg"owé% Tt e i

Rhsvhi Tor LRV AR R Va o Sranoky o Vhorart FaltetaaptoBye -7
S S E R
4,l-benzoxazepin-3-yl}methyl)-5-oxo-1,2, 4-oxadiazol-4 (5H) -
ylacetate (0.42 g, 0.616 mmcl) 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
to obtain [3-{[(3R,58)-1-(3-acetyloxy-2,2-dimethylpropyl) -
7-chloro~5-(2, 3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1l-benzoxazepin-3-yl]lmethyl}-5-oxo-1,2,4-oxadiazcl-4 (5H) -
yllacetic acid (0.40 g).

'H-NMR (CDCl;) &: 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 (34,
s), 3.73 (1H, d, J = 11.0 Hz}, 3.85-3.95 (4H, m), 4.34 (1H,

t, J = 11.0 Hz), 4.47-4.54 (3H, m), 6.27 (1H, s), 6.62 (lH,

2.2 Hz), 6.98-7.32 (6H, m).

o
.
It

Example 59
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chl oride solution, dried over magnesi um sul fate, and
then 5 concentrated under reduced pressure. The
residue was purified by silica gel colum

chr omat ography to obtain 3-

(5-{[ (3R 58) 7-chl oro-5-(2, 3- qﬁmpthoxyphenyl)-l-(S-
hydr oxyl - 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-t et r ahydr o-
4, 1-

benzoxazepin 3-yl]methyl}-1, 3, 4-thiadi azol - 2-yl ) propi o

(BB 6y 5! 0~ 8- apy S5 273 ampa D aphe Ty ety 4 pyazony-
i&%ﬂaﬁ%ﬁ%@%%oé’?#-?%%ﬂgsﬂ}5,3522;@@5-'%@%‘151121&
irotafier 12 T ot 59085 L D 4 paats By e -

WP E) 1O AG5 1H, o, 0 = B 7 Ho). Exanple 58 20
Sg_{[(SR 58)Ha (3-acet oxy- 2, 2-di met hyl propyl )-7-chloro

(2, 3- hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahydro- 4, 1-
benzo gprom- 3-yl ] mgt hyl } - 5- oxo-1, 2, 4- oxadi azol - 4( 5H) -
yl)acetlc acid 17 H3C ~0 ~_CH8

CH
o
OH

H.C

3
A 1N aqueous sodium hydroxide solution (1.21 ml, 1.Z21
mmel) was added to a mixture of (3-{[(3R,538)-1-(3-
acetyloxy)-2,2-dimethylpropyl}-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-ylimethyl}-5-oxo-1,2,4-oxadiazol-4 (5H) -yl}acetic acid
{(0.25 g, 0.405 mmol) oktained in Example 58 in ethanol-THF
{(1:1) (3 ml) and the mixture was stirred for 2 hours. The
reaction solution was acidified with 1IN hydrochleric acid
(1.5 ml), extracted with ethyl acetate, washed with water
and an agueous saturated sodium chloride solution, and then
dried over magnesium sulfate. BAfter concentration under
reduced pressure, the residue was purified by preparative
HPLC to obtain [3-{[(3R,58})-7-chloro-5-(2, 3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-oxo-

1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]methyl}-5-0x0o-
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O (1) Triethylamne (10.0 m, 0.0717 nol) was added to
a suspension of hydroxyl am ne hydrochl oride (4.98 g,
0.0717 nol) in DMBO and the m xture was stirred for
30 minutes. 5 The reaction solution was filtered and
to the filtrate was added 175

3-[ (3R, 5S5)-7-chl oro-3-(cyanonet hyl )-5-(2, 3-

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydro- 4, | - benzoxazepi n- 1(
5H)- yl]-2,2-dinmethyl propyl acetate (7.18 g, 0.0143
%) a-JR6q 1 §L X Uk ‘%‘|5 SysihELed-ak-88C Hon g1§)hours.

reaction 10 solution was extracted with et hyl

acetgifx-ﬁngepvvggcflgﬂ3 SyGCessdovel 3 W’gdh, & 10\ agygous) sodi 4@ oy,

hydr n "and an aqueous’ sat urated sodi um

ghloride solution »dried gvep magnesiym sukfabe jandg, g -

then concentrafed under redlced pressure’to obtain
[ S)-3 é( ZYe2-am nQs 2 155+_
Chyiroxot i ned et hor) L Sentaf o 82 (3728 oW pndngh T ©

- 0X0s 2, 3¢ di - XazePiNz1( 5Hy- k] - 242-
oo L AL PEoR BT M ), 6

PEELORE,CATLELPL g cPIYDhols S4Bt B0ER, AN 3,705 .

2.5 dd, J = 6.1, 14.4 Hz), 2.72-2.80 (1H,
ﬁ%?“@:%ﬁ%.ﬂés The my, 3.72 (1H, 21, J =110 Hg),

3.82-3.88 (1H, m), 3.89 (3H, s), 4.05-4.16 (1H m,
4.54 (1H, d, J = 14.2

Example 60
3-(3-{[{3R,58)~7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,Z2-dimethylpropyl)}-2-oxc-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1,2,4-cxadiazcl-5-yl}propicnic
acid

O~ch,

oo
0

Q \
N N—0Q
H,C W{ 0 OH
OH

H,C

o]

Triethylamine (0.44 ml, 3.18 mmol) and ethyl 4-chloro-
d-oxobutyrate (0.29 ml, 2.06 mmol) were added dropwise to a
solution of 3-[{3R,58)-3-[(2Z)-2-amino-2-
(hydroxyimino)ethyl]-7-chlorc-5-{2,3-dimethoxyphenyl) -2~
0x0-2,3-dihydro-4, l1-benzoxazepin-1{(5H)-yl]-2,2-

dimethylpropyl acetate (1.0 g, 1.87 mmol}) obtained in
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Hz), 4.94 (2H, s), 6.25 (1H, s), 6.62 (1H, d, J = 2.2
Hz), 5 6.95-7.01 (1H, m, 7.15-7.23 (2H, m, 7.28-7.35
(2H m. (2) COI (1.34 g, 8.24 mmol) and DBU (1.23
m, 8.24 mvl) were added to a sol ution of

3-[(3R 59)-3-[(22)- 2- 76

am no- 2- (hydr oxyi m no) et hyl ] - 7 chloro-5-(2,3
dlnEthoxyphenyI) 2- 0x0- 2, 3-di hydro- 4, 1- benzoxazepi n- 1(

- 10 yl]-2,2-di methyl propyl acetate (4.0 g, 7.49
ﬁ%@ﬁ%%&bﬁé'nfﬁ ihNrEranph e, 8- ﬁﬁheknlgéEcﬁéglﬁb)aﬁ@dthe

xture was stirred at roomtenperature f

ﬂ9y§ Tbgs geg&& §°k85h°@a§?éﬁg%hﬁécksg @uthoﬁ&%yl

ace successi vel agueous

ﬂ¥9£9°@hgr£8a E&QHSQ%HE£98 1éagngoﬁeeﬁgesega_ﬁﬂhg&a&%@uced
sodiumc

Iorl & S0l ition, drie over nagnesi um
SYALRLFs, AR ORI A O B e
GELUAD 0L aFsL Q0L aEhy, [ dstslom! B SELUEM o sonueson v
%%%%fﬁB§§%H§E9Pf95?%§é§§tﬁE%;0%8826% fifaraEeToRd an
S Lt T L S v
col orl ess hous_substance. 1H 13)
{3PPoS) N 3U66°(SH, B terzceéc?géﬁ géog)un ealrﬁfﬁced
Sgesgufe? Qhelgeglg%e’was di solvgg in ethanol %0 ml} and
a 2ZN agueous sodium hydroxide solution (3.74 ml, 7.48 mmol})
was added thereto. The mixture was then stirred for 2
hours. The reaction sclutions was diluted with water and
then extracted with diethyl ether. The extract was
acidified with €N hydrochloric acid, extracted with ethyl
acetate, washed with an aqueocus saturated sodium chloride
solution, 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. Inscluble
substances were filtered off and the filtrate was
concentrated under reduced pressure to obtain 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-
benzoxazepin-3-yllmethyl}-1,2,4-oxadlazol-5-yl)propionic

acid (0.66 g).
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1z

5.0 Hz),
68 (1H,
= 11.2
4

), 3.65 (3H, s),
(3H, s), 3.95 (1H d,
4.2, 6.8 Hz), 4.58
s), 6.67 (1H, d, J =

3.53 (1H, d, J = 14.

d, J=11.2 Hz), 3.
Hz), 4.20 (1H, dd, J
H d, J =14.2 Hz), 6.24 (1H

Hz), 7.00 (1H, dd, J =5 %474 8.1 Hz), 7.10-7.22
H m, 7.29-7.40 (2H, m. (3) Sodium hydride (46 ny,
16 mol ) was added to a solution of
3-[ (3R, 5S5)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 2-

0x0- G e O 5 H:Aress 15 -0t agel 1 3my! Lt hykh (2,

gi hydcoy 4, | gbenzexazepi ny1( aH) bﬁﬁ -3, 3zdkmBhybar opyl, 3.58-
10 acetate (0.6 g, 0.893 mml) obtained in Exanple
98542} 20 mP'VFal.Jé‘Q'ef(?)HFe's?r?Oh'.@9—@0@2? houm xbure Mas (1u, s,
stirred for 30" "mnutes. "To the reaction $olution was

dded rtsbutyl 1beo cetate_andnt m xture was
gi??r %ﬁfo§’1&5 h%U?sﬁgﬁthfb?cziggoR?ﬁg g%d then at
roomtenperature for 30 15 m nutes. After 1N

hydrochl oric acid was added to the reaction solution,
Eggmniétg{e was extracted with ethyl acetate, washed
successively water and an aqueous saturated sodium

hl or | 0 ion nd then.dri ed over nagnesi
Gorfa O v el T BRPetet B tnder sy BhuvBd el aura2-

sul i on’ ander
RRToRaY Gt Anmgme CRebRr BBy hG ~2aPFent: 2haxambebERpyazo=4, 1-

k?%%?%%%ééé‘%‘%%@Iat%gmsiﬁy)ty?lzgz et a8YLYh1-5-y1) acetic acid
di met hyl propyl ]-7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo
i ~CH

3
,CH,
o)

Cl 0
‘\\‘\ N
Y
N N—q OH
T )

1
3.
J
(1
2.
(2
1,

H,C CH

According to a similar manner to that of Example 60,
the title compound was obtained.

'H-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3B, 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 (1lH, s), €6.60 (1H, d, J = 1.5 Hz),

6.96-7.41 (4H, m).

Example €2

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




1,2,3,5-tetrahydro-4,1-benzoxazepi n-3-yl } et hyl ) - 5- oxo
25 1, 2, 4-oxadi azol -4(5H) -yl acetate (0.43 g). 173

1H NWR (CDC13) 6: 0.95 (3H, s), 1.01 (3H, s), 1.47
(9H, s), 2.03 (3H, s), 2.94-3.09 (2H, m, 3.55 (1H

d, J =14.2 Hz), 3.61 (3H, sy7g3.71 (1H, d, J = 11.2
Hz), 3.85 (1H, d, J = 11.0 Hz), 3.89 (3H, s),
4.34-4.39 (3H, m, 4.51 (1H, d, 5J = 14.2 Hz), 6.28
(1H, s), 6.63 (1H, d, J = 2.2 Hz), 6.97- 7.06 (2H, m,
2, Zlgdﬁrgré'ﬁhﬁ'}l%ﬁop'yf 921-‘89@ 7; 2937530 2hhy8}o- 4&4&)

Tri fluoroacetic acid m) was added to tert butyl

rﬁé’hi&é’%éﬁ% k §§nﬂg@wiﬁxm 2,2, dipet Bybpropybindsyiic
ch oro 3- di met hoxyphenyl ) Lo! oxo-1, 2, 3, 5-tetrahydr

4 ﬁ benzoxazepin-3-y|}nethy|)-5-oxo-1,2,4-oxadiazol-4(
5H) yIacetaL. (0.42 g, 0.616 mmol ) obtained in Exanpl e
58-(3 -‘derk%ce-cooling and the m xture was stirred

tes and then at roomtenperature for 50

Th reacti on sol ution was concentrated under
preégure 15 to obtain

IR, - (3yacef¥yl oxy- 2, 2- di net hyl propyl ) -
7-¢ 0-5-‘2,3\d| oxyphenyl) 2-o0xo0-1, 2, 3,5-tetrahy
dro N N-—p] OH
4, 1+©§2ffxa13pln 3 yl ] met hyl } - 5- oxo- 1, 2, 4- oxadi azol - 4(
)

m nut es:

o=

5H) acetic acid (0.40 g). 1H NWR (CDC13) 6: 0.96
(3Hns),10.98 (3H s), 2.05 (3H, 20 s), 3.05-3.08
(2H, n),o%.54 (1H, d, J = 14.2 Hz), 3.62 (3H,

Iodomethane (0.2 ml) was added to a soclution of 3-
[(3R,58)-3-(2-amino-Z-thioxoethyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)-2-oxc-2, 3-dihydro-4, 1-benzoxazepin-1(3H} -
yl]l-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,
butancl (20 ml) and ethyl hydrazino(oxo)acetate (0.317 g)
were added to the residue and the mixture was refluxed for
2 hours. After concentration under reduced pressure,
ethanol {20 ml} and a 1N agueous scodium hydroxide sclution
(4 ml} were added to the residue and the mixture was
stirred overnight. The reacticon scolution 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. The residue was
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s), 3.73 (1H, d, J = 11.0 Hz), 3.85-3.95 (4H m, 4.34
(1H, t, J =11.0 Hz), 4.47-4.54 (3H, m, 6.27 (1H

s), 6.62 (1H, d, J = 2.2 Hz), 6.98-7.39 (6H m. 25
Exanple 59 174 [3-{[ (3R 5S)-7-chl oro-5-(2,

3- di met hoxyphenyl ) - 1- ( 3- hydr oxyrg

2, 2-di et hyl propyl ) - 2-o0xo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl } - 5-oxo-1, 2, 4- oxadi azol - 4( 5H) -
ylJacetic acid C5 OH A I N aqueous sodi um hydr oxi de

SeHYEL 0] }sé- 2110ty de2lcommmh) cMREnAddgdabAyathl ¥bUken the
of (3-{[(3R 5S)-1-(3- acetyl oxy)-2,

@igi@E&HM%ﬁﬁﬁﬁykbzizcgb0f0-5-(2,3-

di met hoxyphenyl ) - 2- ox *1,2,3,5-tetrahydro-4,1-benzoxaz
epin 10 ] _
3-y|]%gﬁ%ﬁ}€%9%§%-f;2947§xé3ﬁa289!485ﬁf-Jﬁﬁécgﬁrc3'05

L8 02D 9 ORI SR B L e by .

the m xture was stirre

ool cohrar e 910, ) STk St

bchl Ofi ¢ aci extréc

gostal gy washed_whib,yaleg 48 ang ag,aqyeoys,sqpunatedy,

sodi um chl of i solu an fi ed over

fmgnesi ym syl fate. ;ALteg gopgentrathon ypdey 5 - 5.9 He).

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]lmethyl}-1E-1,2,4-triazol-5-yl)acetic acid
3

o)
O ‘\\\‘Y N
Ly
N N—p OH
ﬂpjf(< 0 S
C

3 OH

O\C@

O
\
CH

Cl

H

According to a similar manner to that of Example 62,
the title compound was cbtained.

'H-NMR (CDCl;) &: 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), ©€.34 (1H, d, J = Z2.4Hz},
€.86 (1H, dd, J = 2.3, 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).
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15

reduced pressure, the residue was purified by
preparative HPLC to obtain

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

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

1,2, 3,5-tetrahydro-4, I-benzoxé&epln 3-yl ] nmet hyl }-5-0x0
175 1, 2, 4- oxodi azol -4(5H) -yl Jacetic acid (0.16 g).
1H-NWR (CDC13) S 0.65 (3H, s) , 1.05 (3H, s) , 3.09
(2H, d, J = 7.4 H), 3.24 (1H, d, J = 12.1 Hz), 3.42
(1H, d, = 14.6 Hz), 3.58-3.65 (4H, m, 3.87-3.90

34 (1H t, 53 = 6.7 Hz), 4.41 (1H d, J =
%gg%pﬂé)6é4 46((2H s), 6.16 (1H,)s), | (1H, d, J
g

‘%3E§gﬁpﬁég88918%5L (QeedyTo8y3-H2hw g1 fietBy it dt-7-
ﬁi}é?séLgsR%s?%wﬁ e N e e S T T

%e%z%§8586968§19|?nﬁ%ﬁ???hili AT BXSGCEY o Bs PG  dpiton

OH .15 Triethylamne (0.44 m, 3.18 mol)
%ﬁéb%PHQFc4a8ﬁ oro- 4-oxobutyrate (0.29 m, 2.06 mol)
were added.dropwise to a solution of

3-[ (3RASY-3CK( 27) - 2- ami no- 2
(hydr i no) et hyl ]-7-chl oro-5-(2, 3-di net hoxyphenyl) -
2. 0
\
Cl oCHB
u[i] ’%Z” T N—oH
N N~—N
%Cjﬂi< o
0
0. OH

To a solution of ethyl 4-{[{3R,58}~7-chloro-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-Z-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]}-3-oxobutanocate
(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-dg) &: 0.92 (6E, 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 = 6.5 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
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0Xx0- 2, 3-di hydro- 4, 1- benzoxazepi n-1(5H) -yl ] -2, 2- 20

di met hyl propyl acetate (1.0 g, 1.87 mmol) obtained in
176 Exanple 58-(1) in THE (10 m ) under ice-cooling
and the mxture was stirred at roomtenperature for
24 hours. After the reaction o] ution was
concentrated under reduced pressure, water (10 m)
was added and the mixture was 5 heated to reflux for
22 hours. The reaction solution was extracted with

etfiyl paceyak g svaghedpw L wat i %@% ap = dQuUeeuy pzy, 7.95

satura?ed sodi um chl'oride’Sol ution, 3 "dri ed “over

p§gne§|u51subfgtgzaﬁdgeQBCgﬂgen%rat|on under reduced

preSsufe; the'fesidle was dissolvéd in ethanol (10 nl)
and 10 a 2N aqueous sodi um hydroxi de solution (3.74
m, 7.48 mmol) was added thereto. The m xture was
hen ftlgged for 2 hours. The reaction solutions was
Ufed Wth water and t hen extracted with dlethyl

th SRS PFQ'Z@%? (5358 défﬂgt bRyt
@@%f"%%g%eé“ﬁﬁ%%ﬁwiy'ggg‘gﬁﬂ-?%'gﬁf-&o%c E?E%@ga bergige-flr -
AP HARGR ZCREET 46 LAPBOR IS SadEd CbRar ot BYARdS g 1) benzoic
m xture was stirred for 10 n1nutes. | nsol ubl e 20
3ubStances were filtered off and the filtrate was

O~ch,

Q
1
C

A 1N agueous sodium hydroxide scluticn (3.4 ml) was
added to a solution of 3-[3-({{{3R,58)-1-(3-acetoxy—-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3-5-tetrahdyro-4,1l-benzcxazepin-3-yl]lmethyl}-b-hydroxy-
l1H-pyrazol-1l-yl)benzoic acid (0.2 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 aguecus saturated sodium chloride scluticn,
dried over magnesium sulfate, and then concentrated under

reduced pressure. The residue was purified by silica gel
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concentrated under reduced pressure to obtain 3-(3-
{[(3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -(3-hydrox
y- 2, 2-di et hyl propyl)-2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 1, 2, 4- oxadi azol - 5-yl ) pr opi on
ic 25 acid (0.66 g). 177 1H NMRB (CDC13) S: 0.65 (3H,
s), 1.04 (3H, s), 2.89 (2H, d, J =7.2 Hz), 3.12-3.27
(4H, m, 3.34-3.43 (2H, m, 3.58- 3.67 (4H, m, 3.89
(3H, s), 4.39-4.52 (2H, m, 6.19 (1H, s), 6.60 (1H
éb g din Poliid o @aﬁ§y7téooﬁ§5hnnlhe5t§%§gphgm?$und é0.586
(3 {[ (3R, 59) g [ Oro-5 3-di net hoxyphenyl) - 1- ( 3-
@ygroxy 2, 2- dlnethylpropyl) 2-0x0-1, 2, 3,5-tetrahydro-4
1-

benzo%f§ﬁﬁa 5&§6J tRyl h-1g2, 0Xﬁ2'360%65 ﬁ;?%g;'% 78-

acid cordl to a S|n1 Aner to 'f

R R R I R T R e R ety 1y (R

@%34)650 (% ?r? 1P (1E| 53@ %o§%9?192Hd iy éé 1
(1

ﬁgP; 4.586 ZHﬁl S45|=n1.9 Hz), 5.42 {1H, s), ©6.12

6.39 (1H, 4, J = 2.4 Hz), 7.07-7.26 (3H, m), 7.47-7.60 (Z2H,

H, s),

m), 7.67-7.81 (2H, m), 7.95 (1H, d, J = 8.1 Hz), 8.292 (lH,

s).

Example 66
4-[3-({(3R,58)-1-[3~{acetyloxy}) -2, 2-dimethylpropyl]-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-ox0-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-ylimethyl)-5-hydroxy-1H-~pyrazol-1-

yllbenzoic acid

Hg

><

According to a similar manner to that of Example &4,

O~cH,

C
)
C

HO

the title compound was obtained.

'H-NMR (DMSO-d¢} &: 0.92 (3H, s), 0.93 (3H, s), 1.99
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Exanpl e 62

3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
oxy 178

2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nmethyl } -1 H 182, 4-tri azol - 5- car boxyl i
c acid COH OH 5 |Iodonethane (0.2 mM) was added to a
solution of 3-

[ (3R, 5S) - 3-(2-am no- 2-t hi oxoet hyl )-7-chl oro-5-(2, 3-

?zﬁewpxyph@@w)o@ 0XQ; 2mp; dihygdr 034, 1sbenzogazepsn- 16H, mn),
H- yl]-2,2 dlnethylpropyl acetate (2 g) obtained in

ﬁxg%mtﬁ{ 16y (2} .17 @ﬁ@twe §20 gl) apd, thespi xtureqpas =
stirred 10 overnight. After concentration under

eduged pressurey b ta@Oig( QHM and epbyl >3 (38, m),
%ydraz?no(oxo)gcetatg (0.31 ¢ mere added to éhe
f es) dugy angyt he n1%tyre8mgsH£pflyx¢g far g2- hQUESHzR 7.84
After cohcentrati on under reduced pressure et hano

) and queo di ymLhydgoxi de sokution 13
§4 hF% mgre gd%@%?to€t%§ ?23|%ue %ng thg n?xture was
stirred overnight. The reaction solution was
neutralized wth 1IN hydrochloric acid and extracted
ﬂ&am fthg% acetate. This extract was washed with an

Ueots 3aturated sodi um

—(3—{[(3R,5S)—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}-5-hydroxy-1lHE-pyrazol-l-yl)benzoic

acid
O"-_
CH,
Q .
}:H
cl *
WOH
N—N
HC
ap

Accerding to a similar manner to that of Example 65,
the title compound was cbtained.

'"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, § = 6.5 Hz), 4.32 (1H, 4, J = 14.1
Hz), 4.56 (1H, t, J = 4.8 Hz), 5.43 {(1H, s), 6.12 (1lH,

s) ,6.39 (1H, 4, J = 2.4 Hz}, 7.09-7.24 (3H, m) 7.53 (1lH,
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chl oride solution, dried over magnesi um sul fate, and
then 20 concentrated under reduced pressure. The
residue was 179 purified by silica gel colum
chromat ography to obtain the title conmpound (0.32 Q).
1H-NWR (CDC13) 8: 0.76 (3H, s)hg40.86 (3H, s), 3.05-
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),
10-7.1 2 5 Ho1dd, gJ 7 2.8, 88 Hz
%d,mJ(l}_?ﬁ *% m%zg 5 ﬁéa%ﬁplg ] 10%.8 udyHzy g5 (24, 4,

&3_{§§%Fﬁ§§? 7.§QL@(@451§§’3 g[nethoxyphenyl)-l-(3-hyd
roxy- 2,

2-di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl ] nethyl }-1H 1, 2, 4-tri azol -5-yl )acetic

ggé fé églC}IAccording to a simlar manner to that of
15 the title conmpound was obt ai ned.

300 (At OH) 3 B0 (9re 47 2306mSsRos BhepSly -5 g5nyarony-
SRS O NG TN REL
beggoxazepﬁ%kg 91 methy?} 5-ethoxy-1H-pirazol-1-yl)acetic

acid

N~
H,C 0
0
H,C
OH OH

(1) Pyridine (0.3 ml) was added to a soluticn of ethyl
-[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chlcroc->5-
(2,3-dimetheoxyphenyl)-Z-oxo-1,2,3, b-tetrahydro-4,1-
benzoxazepin-3-yl]-3-oxcbutanocate (2 g) obtained in Example
26- (1) and ethyl hydrazincacetate hydrochloride (0.577 g)
in ethancl (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,5S8)-1-(3-acetoxy-2,2-dimethylpropyl)-7-

chlorc-5-(2, 3-dimethoxyphenyl}-2-oxo-1,2,3,5-tetrahydro-
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20 (1H, dd, J = 2.4, 8.9 Hz) , 7.71 (1H, d, J = 8.9

Hz). 180 Exanple 64

3-[3-({(3R 5S)-1-[ 3-(acetyl oxy) -2, 2-di net hyl propyl ] -7-

chloro-5-(2, 3- dinethoxyphenyl) 2 oxo-1, 2, 3-5-tetrahydr

o5

4, 1- benzoxazepi n- 3-yl } met hyl ) - 5 hydroxy | H pyrazol -1 -

yl ] benzoic acid a H3C CH3 To a sol uti on of ethyl

4-{[ (3R 5S)-7-chl oro-5-(2, 3- _

8l 1wl hoxypheny| 1= 3= ( 81 hydhoxy-2- 2 AbupL ML By PRYL) = 2= 0X
hylr enz pL I b n

9‘1’2&5’%‘3 SRttty F%O%xﬁn%#%%a LA bRGae, (30 ooy

?3Rhy§fa%'§9b§$§8£8 goid §Od%ﬁ%t%%lé@ép???gq—@Hgoro—S—

e m xture uxe ovef ni ght

g9n§%@£d§%ﬁ9£¥¢ﬁ9§§lfeguggg 1 PE eSS r@et%gﬁy sngU§ wes

I‘OﬂH

ég%%?iﬁéré#ﬁ ?lgﬁgEQYQﬂ glyydg%§§ }5L8¥r?55&§%;§§ acetate
L DB gl e h (R o)
(1H ééb4£1%§ équéogg Sodlum(hyﬁIORLAe solutlo% (3.3 ml)
was added to a solution of ethyl (3-{[(3R,58}-1-(3-acetoxy-
Z2,2-dimethylpropyl) -7-chlorce-5-(2, 3-dimethoxyphenyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-5-ethoxy-
lH-pyrazol-1-yl)acetate (0.45 g) obtained in Fxample 68-(1)
in ethancl (4.5 ml) and the mixture was stirred overnight.
The reaction sclution was neutralized with 1N hydrochloric
acid and extracted with chloroform. 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 (0.38 g).

'H-NMR (CDCl;) &: 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, 4, 0 = 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
(24, s), 5.49 (1lH, s), ©6.17 (1H, s}, 6.58 (1H, d, J = 1.8
Hz), €.98 (1H, dd, J = 2.4, 7.1 Hz}, 7.11-7.23 (2H, m),

7.25-7.3% (3H, m).



10

15

(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 met hoxyphenyl ) -1 - ( 3-
hydr oxy- 2,

2-di met hyl propyl) - 2-oxo- 1, 2, 3,:%d etrahydro-4, 1-
benzoxazepi n- 3-yl ] net hyl } - 5- hydr oxy- 1H pyr azol - 1-yl ) be
nzoic acid c 0 10 A I N aqueous sodi um hydr oxi de
solution (3.4 mM) was added to a solution of
3-[3-({(3R 5S)-1-(3-acetoxy-2, 2-

di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

%?%T%l% ?%trahdyro 4,1 -benzoxazepi n- 3-yl ] met hyl } - 5- hyd

E?‘XK& ggga@&ﬁh?#l@engogcdgiaggghggygﬁ%%w L3ined Ly oxy-

i n efhanol Xt ure wa
e%{ ﬁe@ﬂﬁi&ngﬁy%kr%h§§ F%??g SgCI%gggg SxtFAct ed
h hed .
el T i 8 HE QST PaRS Togr eyt acetic

Ver nagne5|un1sulfate and then concentrated under 20
?%ﬂ%ced pressure. The residue was purified by silica
gel 182 colum chromatography to obtain the title

conpound (ooaggag)

0
CH

cl 3
ot WOH

N NN
H.C 0
0
H,C

A 1N agqueous sodium hydroxide solution (0.5 ml} was
added to a solution of ethyl [3-({{(3R,5S)-1-[3-(acetyloxy)-
2,2-dimethylpropyl]l-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydrc-4, l-benzoxazepin-3-yl}lmethyl)-S-hydroxy-
1H-pyrazel-1l-yl]acetate (0.1 g) obtained in Example 68-{(1)
in ethancl (1 ml) and the mixture was stirred cvernight.
The reaction sclution was neutralized with 1N hydrochloric
acid and extracted with chloroform-methanol. This extract
was washed with an aqueocus saturated sodium chleride
soluticn, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was

purified by silica gel column chromatography to obtain the



1H-NMR (DMSO-d6) 3: 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),
3.855 (3H, s), 4.18 (1H, t, J = 6.5 Hz), 4.32 (1H d,
J =14.1 Hz), 4.56 (1H t, J 5.42 (1H, s),
6.12 (1H, s), 6.39 (1H d, J 7.07-7.26
(3H, m, 7.47-7.60 (2H m, 7.67-7.8

(1H d, J =8.1 Hz), 8.29 (1H, s) . 10 Exanple 66
4-13-({(3R,5S)-1-[ 3-(acetyl oxy) - 2, 2-di net hyl propyl ] -7-
et 0L ozgnfluldadi gebAOXYphenyl) - 2- oxo-1, 2, 3, 5-t et rahydr
0O-

T ThalsSr R 8 Reeh Py A O e
RIS, $8:308 0 14 Fusooynd YEe ot apnegs.
%?%aféﬁ*'gf)(%a?'(fﬁz jsg?sg?gﬂg;Zti?f%’fgfﬂ,%) frly dgfqt-ee

5 Tl 7% 8%y (g TR e R B We®ylE, @, g -
5: BB A adrhiey Tl fhey 1058 et B 7m0 40

(3H, m).

= 4.9 Hz),

B2 4 Hz),

7.81 (2H, m), 7.95
2

X

Example 70

10 [>- (carboxymethoxy)-3-{[ (3R, 58)-7-chloro-5-(2, 3-
dimetheoxyphenyl)-1-(3-hydroxy-2,2-dimethylipropyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yvl]lmethyl}-1H-

pyrazol-l-yllacetic acid
o H,
(L0
" o
H,C o) OH

N“--N
S
H.C

: OH OH

O~c,

Q
\
c

Cl

15 Methyl bromoaceatate (0.459 g) and potassium carbcnate
(0.441 g) were added to a solution 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-yllmethyl)-5-hydroxy-1H-pyrazol-l-yl]lacetate (0.5 g}

20 obtained in Example 68-(1) in acetonitrile (5 ml) and the
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Exanpl e 67

4-(3-{[ (3R, 59)-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 10

benzoxazepi n- 3-yl ] met hyl } - 5- hydroxy- | H- pyrazol - 1-yl ) be
nzoic acid Cl According to a simlar manner to that
of Exanple 65, the title conmpound was obtained. 15
1H NVR (DVMSO-d5) 8: 0.78 (3H, s), 0.87 (3H, s), 2.80-

ﬁlgéufékkagjst§r§§d(§§hrﬁlgh§ 69TﬁéHTegctioﬁ %%l%tH%h was
9 d1w1t§’e%ﬁ§§6?§%Fgag *asgéﬂ ﬁ??? %55§?7?%§ 6%%,

291%?7%9%5?‘*9.%@é‘iiz%@déumﬁﬁg Juf, FBhycdafl HFieglover

BonEEIR Qe PPabe, ona thon canceptrated under, reguced

é?igsure Fo thiF)r351due w§r§ gdgggrgthapgl4 f ml} and a

di'met hyt pr opy 0Xx0-'1
eNZ9482£0! 0531 X1 BNl 52 eLIgKY kBl 5328 Lakl 2se
mixture was stirred overnight. The reaction solution was

neutralized with 1N hydrochloric acid and extracted with
chlorcform. This extract was washed with an agqueous
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 (0.116 g}.

'"H-NMR (DMSO-dg¢) 8: 0.76 (3H, s), 0.85 (3H, s), 2.83
(2H, m), 3.12 (2H, m), 3.51 (3H, s), 3.65 (1H, m), 3.84 (3H,
s), 4.01 (iH, m), 4.32 (1H, d, J = 14.1 Hz), 4.58 (2H, s),
4.66 (2KH, s), 5.47 {(1H, s), 6.09 (1H, s}, 6.35 {(1H, d, J =
2.4 Hz), 7.12 (3H, m), 7.51 (14, dd, J = 2.5, 8.8 Hz), 7.67

{1H, d, J = 8.8 Hz).

Example 71
(ZE)-3-(4-{[(3R,58)-7-chlorc-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydre-4, 1-

benzoxazepin-3-yllacetyl}phenyl)acrylic acid
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OH OH 1Q (1) Pyridine (0.3 mM) was added to a solution
of et hyl

4-[ (3R, 5S)-1-(3-acet oxy- 2, 2-di net hyl propyl )-7-chl oro-5
- (2, 3-di met hoxyphenyl ) - 2-o0xo0-1, 2, 3, 5-t et rahydro-4, 1-
benzoxazepi n- 3-yl ] - 3- oxobut anogf{®e (2 g) obtained in
Exanple 26-(1) and ethyl hydrazi noacetate

hydrochl oride (0.577 g) 15 in ethanol (20 nl) and the
m xture was refluxed for 3 hours. After concentration

under redumed., pressure, the residue was purified by
silica’ge co &nn chromat ography to obtain ethyl
(3-{I[ ! Pty 3- acet oxy- 2, 2- di net hyl propyl ) - 7-

chl oro- cg di met hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr
g[ ] X & epi n- 3-yl ] net hy ? 5- et hoxy-I H pyrazol -1 -
yl)ace 0. irst eluted fraction and
et hy OH

et oxy) - 2, 2-di net hyl propyl ]-7-chl o

[3- *(a@ 55)O 6T 3-

ro-5-

(2, 31, di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4,1 5
benzoxaf@pin 3-yl }met hyl ) - 5- hydr oxy- 1%prrazo|-|-y|)ac

el s%a?gk%h98?8£ﬁ§§°23ﬂufﬂﬁ Ligs' 5ARAONe 6%keton of
E?%?a?ﬁéﬁﬁéﬁﬁpﬁ%9§§? ShiGr G B aTRig hei Aoty dnmngl) i3

3750076 9 FARy 42624m) paRsoRME el PndEoF] naPfy Fhesrawfure

OoXYy- 1FprrazoI-I-yI%acetate (0.45 g) obtained in ,
@&%nﬁ?érégd(i} rooim temperature for hcur. The reaction

solution was concentrated under reduced pressure and the
residue was dissolved in ethyl acetate (120 ml). The
resulting soluticon was added dropwise to a mixed sclvent of
a solution of 3-{{4-chlorc-2-[(38)-{2,3-

dimethoxyphenyl) (hydroxyl)methyl]phenyl}amino) -2, 2-
dimethyl~-l-propancl (24.5 g) in ethyl acetate (300 ml) and
a 1IN aquecus sodium hydroxide solution (130 ml) under ice-
cocling, and the mixture was stirred at 0°C for 1 hour.

The organic layer was washed successively with an agueous
saturated sodium hydrogen carbonate scolution and an agueous
saturated sodium chloride solution, dried over sodium
sulfate, and then concentrated under reduced pressure. The
resulting residue was dissolved in ethancl (240 ml), DBU
(1l ml}) was added, and the mixture was stirred at rcom

temperature overnight. Water (€0 ml) was added to the
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in ethanol (4.5 m) and the m xture was stirred
overnight. The reaction solution was neutralized with
IN hydrochloric acid and extracted with chloroform
This extract was 15 washed with an aqueous saturated
sodi um chl oride solution, drigegh over nmagnesi um

sul fate, and then concentrated under reduced
pressure. The residue was purified by silica gel

col um chr omat ography to obtain the title conmpound

gg?é@lsh AR (CPLIR B 0003 cfayishrd Q8 B rrea cor
SuPgats; Selekindtile %?Yﬁ%?ﬁ"i Bhrelsiletr e, 98%‘ yasged
520y Dipyfteftoop it By delotfiptohhnedetd 02 Bhhain
§3§g5$}gg—?%ﬁ ﬂﬁ§r%T§8hé§g%gzkugéb%%h§1%§7ﬁ%ﬁlo¥kusgﬁ2 3-
A S R B T el Rt S it o e K
Fahvs Rzl PGP IREERY T24 RGP BRy BBy Pzol - 1-y1) ac

etic, _acid 1IN aqueous sodi um hydr oxi dg sol ut| %n

(0.5 HHSM%ECD%%e&S td éf’so (3t o fofle@?lyl (1H,
&3 S{(3525§)-|-[3 (%Set ?X% d, = 4,5 Hz, 17.4 Hz), 3.42

(1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.64 (1H, m), 3.81(1H
m), 3.90 (3H, s), 4.48 (1H, d, J = 12.0 Hz), 4.61 {(1H, g, J
= 4.2 Hz), 6.19 (1H, s), 6.63 (lH, s), 6.99 (1H, dd, J =

2.4 Hz, 7.5 Hz), 7.15 (24, 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
mi} were added to a solution of (3R,58)-3-[2-(4-
bromophenyl)-2-oxoethyl]~7-chlcro-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 hydrochleric acid was
added to the reaction solution, followed by extraction with
ethyl acetate. The extract was washed with water, dried
over magnesium sulfate, and Lthen concentrated under reduced

pressure. The residue was purified by silica gel column
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10

2, 2-di et hyl propyl ]-7-chl oro-5-(2, 3-di net hoxyphenyl ) -2
- OX0-
1,2,3,5-tetrahydro-4,1-benzoxazepi n- 3-yl } et hyl ) - 5- hyd
roxy- 1Hpyrazol-l-yl]acetate (3.1 g) obtained in
Exanple 68-(1) in ethanol (1 nl) and the m xture was
stirred overnight. The reaction solution was
neutralized with 1N hydrochloric 15 acid and extracted

m%ng@égf%éo " Sa{)f}@g% EJH $ %ﬂ:aa é“@%sggsagt? _7-

ur at ed |un1c Gt on,

i o, oyey 2“?%?&&91‘1‘%%%}5@%51 jand Ehﬁgdré‘aggcﬁnbrat ed

under reduced pressure residue fiéd by

?i*%%&?%%o%ﬁiw%ﬁ%gg?ﬁ"?ﬁ t%%B%?%?-éftl%;S&i‘%ﬁ?epin-
HoRg téf’“ah%%w?%rﬂsaga ta ol 389 (s o)
i é%% (WW%S T P11t Slo. o> (AW 9) = 127

’iBH,j =n) . %gﬁr%"%ﬁ O? ! 2?6(%[l_ll—l “?%13,73?’937'(‘1153, m)
s fﬁ%&? %@ny%“ B {32 oy b2 A1 Bl ny o Bpy P 250 ¢
quet?ah9d=olﬁ 4-Behzo%a%epi hE8- Gt | eThyr P- 1@l - .20 (1H,
s), 6.53 (1H, d, J = 16.5 Hz), 6.64 (l1H, m), 6.929 (1H, m),
7.16 (2H, m}, 7.41 (2H, m), 7.60 (2H, 4, J = 8.4 Hz), 7.¢68
(1, d, J = 16.5 Hz), 7.98 (2H, d, J = 8.4 Hz).

(3) A 2N aquecus sodium hydroxide solution (25 ml) was
added to a soluticn of ethyl (2E)-3-(4-{[(3E,58)-7-chloro-
5-(2,3-dimethoxyphenyl) -1-(3-hydroxy=-2,2, -dimethylpropyl) -
Zz=-ox0-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-
yllacetyllipvhenyl)acrylate (3.1 g) obtained in Example 71-
{2) in a mixture of THF (100 ml) and ethancl (1C0 ml), and
the mixture was stirred at room temperature for 10 hours.
After the reaction soclution was concentrated under reduced
pressure, the residue was dissolved in water and washed
with ether. The aqueous layer was acidified with 1IN
hydrochloric acid and then extracted with ethyl acetate.
The crganic layer was washed with water, dried over
magnesium sulfzate, and then concentrated under reduced

pressure to obtain (2E)-3-(4-{[(3R,58)-7-chlocro-5-(2,3-
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15

20

pyrazol -1-yl] acetic acid C ~( \ NON OH OH OH 15
Met hyl bronpacetate (0.459 g) and potassi um carbonate
(0.441 g) were added to a solution of ethyl
[3-({(3R 59)-1-
[ 3- (acet oxy) - 2, 2- di net hyl propyld-> 7-chl oro-5-(2, 3
di nmet hoxyphenyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxaz
epi n- 3-yl } et hyl) - 5- hydroxy-| H pyrazol - 1-yl ] acetate
(0.5 g) 20 obtained in Exanple 68-(1) in acetonitrile
& Bndl Do 2Rgnthe 188_mbxf 5?0%’252%L&Eﬁ@tﬁ}’@b?bgg}ij “Fhe -
reaction sol ution was Iluted wth ethyl acetate,

hed: w apd-a .satu [ _
o de-sor o 360 B eon e R 2 L A PR LP ey

égfflfgnggp&rgieg gyder reduced 5 pressure. To this
e

residué were added”efhanol (5 ml) and a | N aqueous

vas SRHERIERT G e e Ton S0t (B Wl S0 con
G T8 2 oH of F b n “TAFS (8R( r48( fag BaSnbarwilhTans + 3-43

AAYEOYS 5 — 15.0 Bz), 3.62 (3H, s), 3.66 (1H, m}, 3.82(1H,

t, J = 9.3 Hz), 3.89 (3H, s), 4.48 (1H, d, J = 14.4 Hz),
4.62 (18, g, J = 3.9 Hz), 6.19 (1H, s), 6.52 (1H, d, J =
15.9 Hz), 6.63 (1H, s), 6.98 (1H,m), 7.15 (2H, m), 7.40

m)y, 7.62 (2H, &, 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, 58)-7-chleoro-5-(2,3-dimethoxyphenyl)-1-(3-

(2H,

hydroxy-2,Z2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydrc-4,1-

benzcxazepin-3-yllacetyllphenyl)propionic acid

Cl O 0
L g WS
%C\f({ 00

H,C

OH

(1) Raney nickel was added to a solution of ethyl

(2E)-3-(4-{ [ (3R, 55)-7-chlorce-5-(2, 3-dimethoxyphenyl)-1-(3-

hydroxy-2, 2-dimethylpropyl}-2-oxo-1,2,3,5-tetrahydro-4,1-
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10 saturated sodiumchloride solution, dried over
magnesi um sul fate, and then concentrated under
reduced pressure. The residue was purified by silica
gel colum chromatography to obtain the title
conmpound (0.116 g). 1HNWR (D@ d6) S: 0.76 (3H, s),
0.85 (3H, s), 2.83 15 (2H, 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),

. "y = &4 -
SAlithon) oS Bl phe Poligte 1o 4 pebine

e ([ (aR B9 AR s B i Roypnansn 51"

{Bm1 d the mixt tirred at £ t
%ydf%xbﬂf?i-dEH%ﬁ%@?b?%%y???2§o§%¥?,2?3,%??%tr%%§%¥%-zre

A e | e L gl
SR o (A0 o B OTmRIEI) 1 phge g UL B v
JL088) 0L DS PLALUEE 2,065, BELTLEA, UL 080N (o, 55)-7-
chloro-5-(2, 3-dimethoxyphenyl)-1-(3-hydroxy-2,2-
dimethylpropyl)-2-oxe-1,2, 3,5-tetrahydro-4, 1-benzoxazepin-
3-yllacetyllphenyl)propicnate (6.6 g) as a crude crystal,
which was used in the next step without purificatiocn.

'H-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3K, s), 1.24 (3H,
t, J = 7.4 Hz), 2.63 (2H, t, J = 8.4 Hz), 3.00 (Z2H, t, J =
8.4 Hz), 3.13 {(1H, m), 3.33 (iH, m), 3.42 (1H, d, J = 1l4.¢6
Hz)}, 3.62 {(3H, s), 3.75 (2H, m), 3.89 (3H, s}, 4.21 (1H, m),
4.48 (1H, 4, J = 14.¢ Hz), 4.62 (1H, g, J = 4.2 Hz), 6.19
(lH, s), 6.63 (1H, m), 6.98 (1H, t, J = 5.0 Hz}, 7.18 (ZH,
n), 7.29 (2H, 4, J = 8.0 Hz), 7.40 (2H, m), 7.%90 (2H, d, J
= 8.0 Hz).

(2) A 2N agueous sodium hydroxide solution (15 ml) was

added to a solution of ethyl 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-
yllacetyl}lphenyl)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.



sol uti on was concentrated under reduced pressure and
the residue was dissolved in ethyl acetate (120 m).
The resulting solution was added dropwi se to a m xed
solvent of a solution of 3-({4-chloro-2-[(S)-(2,3 10
di met hoxyphenyl ) (hydroxyl ) met Ryl,] phenyl } am no) - 2, 2-

di met hyl - 1-propanol (24.5 g) in ethyl acetate (300 m)
and a I N aqueous sodi um hydroxi de solution (130 ni)
under ice- cooling, and the m xture was stirred at 0C

fvﬁ e O oy J@fﬁg{@@%gs | é@fﬁéefgﬁﬁ?nwgahsﬂdéyceeaaaéel y

h an” aqueous saturated so ydrogen carbonate
é?%é%ﬁf%‘5%@.@we39¥§9&§e.ﬁéé“&f%gg%égg'Hg1ﬁﬁk8E'Qﬁd then
ol ution, dried over sodium sulfate, and then
trated T el .
FRUFE S fR Ol LY P REES T 5 s, SERBIEE R waen
i dded d th | xt tirred
e e el e ol o Cetthe ) hiERoathyly 88kRa=e-
90 t | uti dual | d.th 1, Xt
s B SESELEM P En PLatE LY AndhL e, MLt e vas
%é%éé%ﬁﬁ%égﬁhygggf?a?%ﬂ%%%%i%5§Sgn QLEEEOHnSEr reduced

(3R.59- 312544 brogophepy| Jz 2 gxost iyl 7-ehlgra- 5~ (2
S s T P e S
{3 S %026 3 Plped; 92,030 1 8). 3. 14 (1K
i0 yl]acetyllphenyl)propicnic acid(z2.2 g).
'H-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3H, s}, 2.70 (2H,
t, J = 7.8 Hz), 3.01 (2H, t, J = 7.8 Hz), 3.15 (1H, d, J =
12.0 Hz), 3.33 (1H, dd, J = 4.5 Hz, 17.4 Hz), 3.42 (1H, d,
5 = 17.4 Hz), 3.62 (3H, s), 3.66 (1K, m), 3.82 (1H, t, J =
15 8.7 Ez), 3.89 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 4.62 (1H,
q, J = 4.2 Hz), 6.19 (1H, s), 6.63 (lH, m), 6.99 (1H, t, J
= 5.1 Hz), 7.18 {2H, d, J = 5.1 Hz), 7.30 (2H, d, J = 8.1

Hz}, 7.40 {(2H, m), 7.9%1 (2H, 4, J = 8.1 Hz).

20 Example 73
(2E)-3-{4-{[ (3R, 58)-7-chloro=-5-(2, 3~dimethoxyphenyl)-1-
necpentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

yl]acetyl}phenyl)acrylic acid
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15

= 12.0 Hz), 3.32 (1H dd, J = 4.5 Hz, 17.4 Hz),
(1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.64 (1H
3.81(IH, 10 m), 3.90 (3H, s), 4.48 (1H, d, J =

), 4.61 (1H, q, J = 4.2 Hz), 6.19 (1H s),
(1H, s), 6.99 (1H, dd, Jqs5 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) Palladiumacetate (338 ng),
tri phenyl phosphine 15 (788 ng), ethyl acrylate (2.2
m ) and trldﬂQﬁQ amne (3.3 m) were added to a

sol uti 6f (SR, 5S)-3-[2-(4-
bronnn Y| ) -8Hoxoet hyl ] - 7-chl or o- 5- (2, 3- dinethoxyphen
yl) - roxy 2, 2- dlnethylpropyl) 1, 5-di hydro-4

foh4@medﬂby(e,/ . et hyl acetate. The

extra was washed with wately, dried over magnesi um

sul fate, CHand t hen concentrated under reduced 25

pres§ure The residue was purified by silica ge

?SE; %é?@f%%hréggtggmafg¥ %gngggako EQ¥|of Example 71,
hl oro-5 Igethoxy he

n - 1- (3- hydr oxy- 2, 2, -
Srethyt %r%&@@?u %% Qt%x%%?etrahydro-4,1-benzoxaze
pi n-,

'H-NMR (CDC1l;) &: 0.95 (9H, s), 3.31 (1H, dad, J = 17.1,
4.8 Hz), 3.41 (1H, 4, J = 14.1 Hz), 3.63 (3H, s), 3.80C (1H,
t, J = 9.0 Hz), 3.90 (3H, s), 4.51 (1H, d, J = 14.1 Hz),
4.67 (1H, dd, J = 8.4, 4.8 Hz), 6.31 (1lH, s), 6.52 (1lH, d,
J = 16.2 Hz), 6.63 (lH, m), 6.88 (1H, t, J = 4.8 Hz}, 7.1¢
(2H, d, J = 4.5 Hz), 7.37 {(2H, m), 7.61 (2H, 4, 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-
necpentyl-2-oxo-1,2,3,5-tetrahydre-4, 1-benzoxazepin-3-

yl]lacetyllphenyl)acrylic acid
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3-yl]acetyl }phenyl)acrylate (3.1 g). 1H NWR (CDC13) 6:
0.65 (3H, s), 1.05 (3H, s), 1.35 (3H t, J = 7.2 Hz),
3.14 (1H, m, 3.36 (1H m, 3.43 (1H m, 3.63 (3H
s), 3.64 (1H, m, 3.81(1H, nm, 3.90 (3H, s), 4.48

(1H, d, J =13.2 Hz), 4.61 (1lKggq, J = 3.6 Hz), 6.20
(1H, s), 6.53 (1H d, J = 16.5 Hz), 6.64 (1H, m,
6.99 (1H, m, 10 7.16 (2H, m, 7.41 (2H, m, 7.60 (2H
d, J 8.4 Hz), 7.68 (1H, d, J = 16.5 Hz), 7.98 (2H,
.4okz) . (3) A 2N aqueous sodi um hydroxi de

(25" M) was added to a solution of ethyl
(°.§'R, 5S)-7-chl oro-

gxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepi n- 3

ryl }phenyl )acrylate (3.1 g) obtained in Exanple
in/a m xt of THE (100 m ) and ethanol (100

m ), "an e/m ¢ was stirred at roomtenperature
fors our€.9 After\the reaction solution was
concenfcat ed under reduged 20 pressure, the residue

was 't ssol ved in water Cwashed with ether. The
aqueous |ayer was acidi@ied with IN hydrochloric acid
and then extracted with ethyl acetate. . The organic

| 2y erA SRR WhO R t TRl & TRt B%Fhaﬂaaﬁegﬁwe 1L

sul fate, and then concentrated under reduced 25

i dstr ke t PP AT {2F) 93LR AR (3R 5S) - 7- chl oro-5- (2, 3

192 .
*H-NMR (CDCls) &: 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 {(l1H, 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 (14, m), 7.13 (2H, m), 7.36 (2H, m), 7.49 (1H,
t, J =7.5 Hz), 7.72 (1H, 4, J = 7.8 Hz), 7.79 (1H, d, J =

l¢.2 Hz), 8.01 (1H, d, J = 7.5 Hz), 8.17 (1H, s).

Example 75
(2E)-3-(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-yllacetyl}lphenyl)acrylic acid
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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 ] acetyl } phenyl
)- acrylic acid (1.1 g). 1HNWR (CDC13) S: 0.66 (3H,
s), 1.05 (3H, s), 3.15 (1H, 5747 J = 12.0 Hz), 3.36
(1H, dd, J = 3.9 Hz, 17.1 Hz), 3.43 (1H, d, J = 15.0
Hz), 3.62 (3H, s), 3.66 (1H, m, 3.82(1H, t, J = 9.3
Hz), 3.89 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 4.62
(1H, g, J = 3.9 Hz), 6.19 (1H, s), 6.52 (1H d, J =
15.9 62634,(1H, s), 6.98 (1H m, 7.15 (2H m,
7.40 10 , 7.62 (2H, d, J =8.4 Hz), 7.77 (1H
dZ)° 7.99 (2H, d, J = 8.4 Hz). Exanple 72
3-(4-{[(8R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3

, 1- oxa eﬁln-B acetyl } phenyl ) propionic acid C

hy o ’igéjnethyloropyl)-2-oxo-1,2,3,5-tetrahydro-4

was added to a sol ution of

CH 1

et Hyf

(2E) - FL4- {[ (3R, 59) - 7-EF
- (3”0

hydr oxy-2! 2- di net hyl propyl ) - 2- oxo- 1, 2, 3, 5- t et r ahydr o- 4
, 1 193 benzoxazepi n-3-yl]acetyl } phenyl )acrylate (6.2

obt ai ned
9) According to a similar manner to that of Example 71,

or o- 5- (2, 3-di met hoxyphenyl ) -1

the title compcund was obtained.

'H-NMR (CDC1l;) &: 0.66 (3H, s}, 1.05 (3H, s}, 3.16 (1H,
d, J =12.0 Hz}, 3.39 (1H, m), 3.44 {(1H, 4, J = 14.4 Hz),
3.63 (3H, s), 3.66 {l1H, m), 3.82(1H, m), 3.90 (3H, s), 4.49
(10, d, J = 14.4 Hz), 4.64 (1H, g, J = 4.5 Hz), 6.20 (1H,
s), 6.52 (l1H, 4, § = 15.9 Hz), 6.65 (1H, s}, 7.00 (1H,m},
7.19 (2H, m), 7.42 (2H, m), 7.51 {(1H, t, J = 7.5 Hz), 7.76
{1H, m), 7.79 (1H, d4, J = 15.9 Hz), 8.C1 (1H, d, J = 7.5

Hz), 8.14 {1H, 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
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in Exanple 71-(2) in a mxture of THE (100 m ) and
ethanol (50 m), and the m xture was stirred at room
tenperature overnight under hydrogen atnosphere. The
catalyst was 5 filtered off with Celite and the
filtrate was concentrated ungeg reduced pressure to
obtain ethyl 3-(4-{[(3R 5S)- 7-

chl oro-5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2-

di met hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pi n- 3- yI]@petyI}phenyI)proplonate (6.6 g) as a crude
0 tch was used in the next step w thout
on,CH,1H- NVR (CDC13) S: 0.65 (3H, s), 1.04
.24 (3H, t, J =7.4 Hz), 2.63 (2H, t, J= 8.4

3.00 (2H, t, J= 8.4 Hz), 3.13 (1H, m, 3.33 (1H
) H d, J =14.6 Hz), 3.62 (3H, s), 3.75

( 3. B9 3H, (1H, m, 15 4.48 (1H, d, J
= L 4. 2 =04.2 Hz), 6.19 (1H, s),
6. 1 o b. 98 4 = 5.0 Hz), 7.18 (2H m,
7. 2R, d, J = 8. Ort) 749 (2H, m, 7.90 (2H, d, J
8.0 V)P {2) A 2N aqueous sodi um hydroxi de sol ution
(15 ﬁ1) was 20 added to a solution of ethyl
3-(4- 3R 5 % | or o: 5- ‘ mole. 72
(23 FRrg1 L PAE HRRRRS - 502 4R el Py FEPBRIF) 72
-2- 0XO 1 trahy benzoxazepi n- 3-

2 3,
*m afcﬂe‘in?}%?{%wr}%r%ﬁ o%%*fael%%ds g) obtained in
ml e 72- %ﬁg in a n1xture of THE 50 n1£ and B
ethan& NMBD (ADC134n8: (9H, s), (2H, ©, J = 17.5

Hz), 2.99 (2H, t, J = 7.5 Hz), 3.31 {(lH, dd, J = 17.4 Hz,

4.5 Hz), 3.40 {(1H, d, J = 13.8 H=z}, 3.81 (1H, m}, 3.89 (3H,

s}y, 4.50 {1H, 4, J = 13.8 Hz), 4.65 (1H, g, J = 4.8 Hz},
6.31 (1H, s}, 6.63 (1H, m), 6.97 (14, m), 7.15 {(ZH, m},
7.28 (2H, d, J = 8.1 Hz), 7.37 (2H, m), 7.92 {(ZH, d, T =

8.1 Hzj.

Example 77
3-{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]acetyllphenyl)propionic acid
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25 the mxture was stirred at roomtenperature for 2
hours. 194 The reaction solution was concentrated
under reduced pressure and the residue was dissol ved
in water and then washed with ether. The aqueous

|l ayer was acidified with 1IN Rydrochloric acid and
then extracted with ethyl acetate. 5 The organic |ayer
was washed with water, dried over nmagnesium sulfate,
and then concentrated under reduced pressure to
obtain 3-(4-{[(3R 5S)-7-chl oro-5-(2, 3-

di net hg '%hyHg 1- (3- hydroxy- 2, 2-di net hyl propyl ) - 2- ox
'-tekf hydro- 4, | - benzoxazepi n-3 10

D @nyl)proplonlc acid(2.2 g). 1H NWR (CDC13)
, s), 1.04 (3H, s), 2.70 (2H, t, J 7.8
aH t, J = 7.8 Hz), 3.15 (1H, d, 12.0

H s), 4.48 (1H, d, J = 14.4

4. 2 FE) 6.19 (1H, s), 6.63
(2H, d, ¥=8.1 Hz). 20 Rfanple 73
(2E)-3-(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl)-1

H,dd, J = 4.5 Hz, 17.4 Hz), 3.42 (1H, d,
s), 3.66 (1H m, 3.82 (1H t,

J = ) ) )
Hz)H:C4. 62 (1A, ©
(1H, 6.99 (1H t, 1 Hz), 7.18 (2H d, J =
5.1 &p) 7.30 (2H d, J = @ Hz), 7.40 (2H m, 7.91
neopeHtSAE DLkt A, 2, BIBL L &F raRyeb- B0 1EBehz8kab83MRLS- 72
the title compound was obtained.

H-NMR (CDCl;) &: 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, dd4, J = 4.2 Hz, 16.8 Hz), 3.44 (1H, d,
J = 17.4 Hz), 3.62 (34, s), 3.66 (1H, m), 3.86 (1B, t, J =
9.6 Hz), 3.88 (3H, s), 4.47 (1H, d, J = 12.0 Hz), 4.63 (1H,
g, J = 4.5 Hz), 6.19 (lH, s), 6.64 (1H, m), 6.98 (1lH, m),

7.18 (2H, m), 7.41 {(4H, m), 7.78 (Z2H, m).

Example 78
-(3-{[(3R,58)-7-chloro=5~(2,3~dimethoxyphenyl) -1-
neopentyl-2-oxc-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-

yllacetyllphenyl)propionic acid
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yl ] acetyl } phenyl )acrylic acid 195 CI OH H3C Accordi ng
to a simlar manner to that of Exanple 71, the title
compound was obtained. 1H NVR (CDCl13) 8: 0.95 (9H, s),
3.31 (1H, dd, J = 17.1, 5 4. 8 FE) 3 41 (1H, d, J =

14.1 Hz), 3.63 (3H s), 3. 80 J = 9.0 Hz),
3.90 (3H, s), 4.51 (1H d, 4 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 n), 6.98 (1H, t, J = 4.8 Hz), 7.16
(2H d _J c\§ .37 (2H, m), 7.61 (2H d, J =
8.1 H°76 (1H d J = 16.2 Hz), 8.01 (2H, d, J

le 74

154 } cryllc acid 196 CI Accor di ng to a
sim[ar er. t of Exanple 71, the title
co wa? Bbtai ney. ' H NVR (CDC13) 8: 0.96 (9H, s),

HO

According to a similar manner to that of Example 72,
the title compound was obtained.

'H-NMR (CDCls) &: 0.95 (SH, 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,
my, 3.78 (14, t, J = 7.8 Hz}, 3.88 (3H, s), 4.52 (1H, d, J
= 14.1 Hz), 4.65 {(iH, g, J = 3.9 Hz), 6.31 (1lH, s}, 6.63
(1H, m), 6.98 (1H, m), 7.17 (2H, m), 7.38 (4H, m), 7.83 (ZH,

m) .

Example 79
3-(2-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl}-2-cxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllacetyl}phenyl)propionic acid



, J =14.1 Hz), 3.64 (3H, s), 3.82 (1H, t, J = 8.1

5 d
Hz), 3.89 (3H, s), 4.52 (1H, d, J = 14.1 Hz), 4.67
(1H, dd, J = 7.8, 4.5 Hz), 6.32 (1H, s), 6.50 (1H, d,
J =16.2 Hz), 6.64 (1H m), 6.98 (1H m, 7.13 (2H,
M, 7.36 (2H, n), 7.49 (1H, tgqd = 7.5 Hz), 7.72 (1H,
d, J =7.8 H), 7.79 (1H d, J = 10 16.2 Hz), 8.01
(1H, d = 7.5 Hz), 8.17 (1H, s). Exanple 75

3

7
(3R 5S)-7-chloro-5-(2, 3-di net hoxyphenyl )-1

the title conmpound was obtai ned. 1H NWR
.66 (3H, s), 1.05 (3H, s), 3.16 (1H, 5 d,

: m, 3.44 (1H, d, J = 14.4 Hz),
, m, 3.82(1H, m), 3.90 (3H s),
0 Hz), 4.64 (1H q, J = 4.5 Hz),

d, J = 15.9 Hz), 6.65 (1H,
H m, 7.42 (2H, m), 7.51
10 (1H, m, 7.79 (1H, d, J =
7.5 Hz), 8.14 (1H s).

According to a similar manner to that of Example 72,
the title compound was cbtained.

'H-NMR (CDCl:) &: 0.66 (3H, s), 1.04 (3H, s), 2.66 (24,

5 m), 3.08 (2H, m), 3.20 {(1H, d, J = 12.0 H=z), 3.31 (1H, dd,

J=4.5 Hz, 17.7 Hz), 3.45 (iH, d, J = 17.4 Hz), 3.6l (3H,
s), 3.63 (1H, m}, 3.77 {1H, m), 3.87 (3H, s), 4.47 (1H, d,
J=12.0 Hz), 4.63 (1K, gq, 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)y, 7.80 (1H, 4, J = 8.1 Hz).

Example 80
4-(4-{[ (3R, 55)-7-chloro-5-{2,3-dimethoxyrhenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahdyro-4, 1-

15 benzoxazepin-3-yl]lacetyllphenyl)butanocic acid
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Exanpl e 76

3-(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1 15
neopentyl - 2- oxo-1, 2, 3, 5-t et rahydro- 4, 1- benzoxazepi n- 3-
yl Jacetyl } phenyl ) propionic acid 198 Cl the title
conpound was obtained. 1H NMRnECDC13) S: 0.94 (9H,
s), 5 Hz), 2.99 (2H, t, J =7.5 Hz), 3.31 2.67(2H,t,J
= 7.5 (1Hdd,J =17.4 Hz, 4.5 Hz), 3.40 (1H, d, J =
13.8 Hz), 3.81 (1H, m, 3.89 (3H, s), 4.50 (1H, d, J

= 13.8 Hz)g_ 4,65 (1H, g, J = 4.8 Hz), 6.31 (1H, s),
6.63 (A MC6.97 (1H, n), 7.15 (2H, m), 7.28 (2H,

d, J§ rﬁwg 7.37 (2H, m, 7.92 (2H d, J = 10 8.1
Hz Q@ 77

, 1 ;xﬁ'epl yI]acetyI}phenyI)proplonlc aC|d
Accordi hg—to ' 7 anner to that of Exanple 72,
199, 00
0
RC L HO

According to a similar manner to that of Example 72,

the title compound was obtained.

H-NMR (CDCl;) &: 0.65 (3H, s), 1.04 (3H, s), 1.9¢6

m), 2.35 (2H, t, J = 6.9 Hz), 2.71 (2H, t, J = 7.8 Hz)},
3.16 (1H, ¢, J = 12.0 Hz), 3.34 (1H, dd, J = 4.5 Hz, 17.
Hz), 3.42 (1H, 4, J = 14.1 Hz), 3.61 (3H, s), 3.63 (1H, m),

3.81 (14, t, J = 8.7 Hz), 3.88 (3H, s), 4.48 (1H, d, J =

14.1 Hz), 4.62 (14, g, J = 3.9 Hz), 6.18 (1lH, s}, 6.62

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

-(4-{2-[(3R,58)~-7-chlocro-5-(2,3-dimethoxyphenyl)-1~{3-
hydroxy-2,2-dimethylpropyl) -2-oxo-1,2, 3,5-tetrahydro-4, 1~

benzoxazepin-3-yl]-1-hydroxyethyliphenyl)propionic acid

(2H,

4

(14,



According to a simlar manner to that of Exanple 72,
the title conpound was obtained. 1H NVMR (CDCl3) 6:
0.66 (3H, s), 1.03 (3H, s), 2.65 (2H, 5t, 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 Hz2p%6.8 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 (1H m,
6. 98 (1H g0, 10 7.18 (2H, m), 7.41 (4H, m), 7.78
(2H, &tiol e 78

3-(3- 3R, 58)- 7- chl or 0- 5- ( 2, 3- di et hoxyphenyl ) -1 -
neope 2 oxo- 1, 2, 3, 5-t et rahydr o- 4, 1- benzoxazepi n- 3
5y I}phenyl)propio.ic acid 200 O HO

CgZ o mapner to that of Exanple 72,

t he 0 obf\ai ned. 1H NVR (CDC13) 8:

0. 95T IW—) Y = 7.5 5 Hz), 2.98 (2H t,
J HC Hz)9 Hg. J =17.1 Hz, 4.8 Hz), 3.40
(1H, BN J = 14.1 Hz), 3.63 (3H, s), 3.65 (1H,

3. 78 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 (

(1) Acetyl chloride (0.4 ml) was added to a solution
of ethyl 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)propionate (3.0 g}
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
sclution, followed by extraction with ethyl acetate. The
resulting organic layer was washed successively with
diluted hydrochleric acid, an aguecus saturated NaHCO;
sclution and water, dried over magnesium sulfate, and then
concentrated under reduced pressure to cbtain ethyl 3-(4-
{[(3R,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chlorc-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllacetyl}phenyl)propiconate (2.7 g} as an oil.

*H-NMR (CDCls) 8: 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 = 7.8 Hz),
2.99 (24, 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), 3.8% (3H, s),
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(1H, m , 6.98 (1H, M , 7.17 (2H, nm) , 7.38 (4H m ,

7.83 (2H, 10 m). Example 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 ] acet yljpphenyl ) propi oni ¢ aci d

201 C According to a simlar manner to that of Exanple

72, the title conpound was obt ai ned. 1H NMR (CDC13)

S: 0.66 (3H, s) , 1.04 (3H s) , 2.66 (2H, 5 nm), 3.08

{28 Ma, 3205(1H, r) ud) = 3258 teh, 3,33 L100,40uz)) 362
1777 ), BT 45 (1 ‘4 Hz), 3.6 ZéH

?iH 63J(—1"L11g)16z]3_&78 éég&“ﬂ's?’ 8¢, 6§H£1ﬁ)'m;1 4% .97 (14,
Mol B9 of 1 B Bppe1ny ok %ﬁﬁgﬁ,?Shagk.fzﬂ’ &
4-(4-5??gg!28$?7-chloro-5-(2,3-dinethoxyphenyl)-l-(B-

Y T bmn posohydrids 440 7Y aRd,PEtheR0Ls (2 m)

DENZOX32ERL0; Y] I358L Y 1BNeNYL I BrI gRoLE 8ELY1292 (&L

{[(3R,58)-1~-{3-acetoxy-2,2~-dimethylpropyl)-7-chloro-5-{2, 3-
dimethoxyphenyl}-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-
3-yllacetyl}lphenyl)propionate (0.2 g} obtained in Example
81-(1l} 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,
dried over magnesium sulfate, and then concentrated under
reduced pressure. After the resulting residue was
digsolved in THF (5 ml) and ethanol (5 ml), a 2N aqueous
sodium hydroxide soluticn (2.5 ml) was added thereto and
the mixture was stirred at room temperature for 2 hours.
The reaction solution was acidified with diluted
hydrochloric acid and then extracted with ethyl acetate.
The corganic layer was washed with water, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-(4-{2-[{3R,5S8)~7-chloro-5-(2,3-

dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl} -2-oxo-
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According to a simlar manner to that of Exanple 72,
the title conpound was obtained. 1H NVMR (CDCl3) 6:
0.65 (3H, s), 1.04 (3H, s), 1.96 (2H, 5 m, 2.35 (2H,
t, J =6.9 Hz), 2.71 (2H, t, J =7.8 Hz), 3.16 (1H

d, J =12.0 Hz), 3.34 (1H, ddpgd = 4.5 Hz, 17.4 Hz),
3.42 (1H, d, J 14.1 Hz), 3.61 (3H, s), 3.63 (1H, m,
3.81 (1H, t, J 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 (1H, s),

ﬁ:ﬁ (§i$e@féﬁ@dréL@7i(ééﬁzéﬁangﬂg—ﬁz%hlgiv EkgﬁpféH

*%’d( PEETISR B G 528125 R s pheny Ty o3 (2

hydr gx;‘ﬂM? 2Rt nd hyl pPo 4I ) (351 0383~ 1, ]2035 54151 ra)nydr 524 2R
e ¢ 505 GO H 1 %%@%‘?W%Y@?%Q?@e”w !9 rgpigpbcﬂz’ '
@dﬁ { '3?51'20 ut7|€ llo?%z)gt h% %1di(2rr%t h%l(&/pﬁenyl) I'11

hydrox 2: nethyl r 2- 9x051, 2, rapy
é L Hgﬁéox g%pln 3- €1$g %y1}%henyl)p§oglggéfeg 95 (1H,

%%anﬁﬁgalned LngfPxapple 72-( 1) inj@ mixtuse, of , gy,

Example 82
-{4-{2-[ (3R, 58)-7-chloro-5-(2, 3-dimethocxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yliethyllphenvyl)propionic acid

O CH

3
oo
o

Thionyl chleoride (0.2 ml) was added to a solution of
ethyl 3-(4-{[(3R,53)-1-(3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-yllacetyl}phenyl)prepionate (1.2 g)

obtained in FExample 81-(1) in a mixture of dichloromethane
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pyridine (0.8 m), and the m xture was stirred at room
tenperature for 2 hours. Water was added to the
reaction solution, followed by extraction with ethyl
acetate. The 10 resulting organic |ayer was washed
successively with diluted hydpgchloric acid, an
aqueous saturated NaHCO3 solution and water, dried
over nmagnesium sul fate, and then concentrated under
reduced pressure to obtain ethyl 3-(4-

%ﬂ( 3R 2 %d p(y?’rf&ﬁ‘iévxvo 25 2,.0f mes by PRoOPY k= TrENh 98 0s Bt rred
1 2 d
A4 AR YRGII Y 2 K0 L1 203 t ok by dipr e Lo DENALSER 1o ic

henyl propi onat e as an o

%gil\"\({%é%% EE}}& 24 {%Séo%dtg&%(é{%fitréﬁgég with

Oy i Ay
Q}éﬁ’éfﬁﬁ;éﬁigggghc' %ikﬁcﬂd,ﬂ an %q%e?E% s%tgg %%@}NaHCO3
s(%tanﬁf’ (1%','6@;%; Grsgrléc}@ve(wha%r}eszj & %ug}%?? 28na then

2) Sodi oro and met
il BRI St €0 BPLaflte on Dot e gL %ﬁ residue
"gf( 15555 -ﬂ.lre 3 acaeéeot'z( acu&“ 6h1}d)m ogyl}.ng SQS!J %2 5

d ”Etc!l? XYRACOYL); 2-0xQ- 1y 2 3y 2r L gt rahydr o &, 1 bepzoxaz
temperature for 2 hours. The reaction mixture was filtered

with Celite and the filtrate was concentrated under reduced
pressure. An aquecus saturated NaHCO; sclution was added
to the resulting residue and the mixture was extracted with
ethyl acetate. The organic layer was washed with water,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The resulting residue was purified by
silica gel column chromatography. The resulting coil was
dissclved in THF (10 ml) and ethancl (10 ml), a ZN aqueous
NaQOH solution (5.0 ml) was added thereto, and the mixture
was stirred at room temperature for 2 hours. The reaction
solution was acidified with diluted hydrechloric 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-{Z-

[ (3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-hydroxy-2,2-
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3-yl]acetyl } phenyl ) propionate (0.2 g) obtained in
Exanple 10 81-(1) in THE (5 m) and the m xture was
stirred at room tenperature for 30 mnutes. After 1N
hydrochloric acid was added, the reaction solution
was extracted with ethyl acepate. The resulting
organi c | ayer was washed successively with diluted
hydrochl oric acid and water, 15 dried over magnesi um
sul fate, and then concentrated under reduced

d)irr@é@érl r-ihecsepud ting ¢est wasg, fisselyedzepin-
in TH ?%mﬁgifgnd ethanol (5 m ), a 2N aqueous sodiﬁﬁ?ln

raxife shdid o £ Dol @ NSy agged hher ek opﬁmert. he

mXxture was stirred at roomtenperature for 2 hours.

20 The a.‘:(th‘?leZ"%‘:” b‘?%cl"‘@%ﬂa‘:isgi“e.%é’”ih di%)”,t ed 19 (2m,

hydr ochf ori'c aci‘d and then '‘éxtract'ed wth ethy

r@cetzat& Jie or gani g | ?%’lf,;tﬁ{‘@? yasheg i th waterqy 7 4y,

ri ed over™ ‘magnesi um su e, and then concentrated

duged bt A

e RS BRI G L2 TR, w0, 363 G, ), 3.8
i met h - 1-(3- hyd .2, 2 di et h - 2-
e Y e i b S VI i e na B oL f &2,
d t h i oni ) d, (83 wder .
T RS e H B PR ) 2 T R B0
(2H, m, 2.64 (2H m, 2.93 (2H ), 3.16 (1H d, J =
12.0 Hz), 5 3.37 (1H, d, J = 14.1 Hz), 3.61 (2H m,

383,43, 9). 3.0

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-yllacetyl}benzcic acid

O~cp,

oo
O

Cl o)
O it ()]
N
H,C »{ 00 : 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 soluticn of (3R,58)-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 a mixture of DMF (60 ml) and methanol (30 ml), and the



10

15

20

25

(3H, s), 4.14 (1H, m, 4.47 (1H, d, J = 14.1 Hz), 4.83
(1H, m, 6.18 (1H, s), 6.64 (1H m, 7.00 (1H m,
7.1-7.4 (84, m . 10 Exanple 82

3-(4-{2-[ (3R, 5S)-7-chl oro- 5- (2 3 di met hoxyphenyl )-1-(3
- hydroxy- 2,

2- dlnethylpropyl) 2-o0xo0-1, 2, 3, 5 tetrahydro 4, 1-
benzoxazepi n- 3-yl ] et hyl } phenyl ) propi onic acid C 15

Thi onyl chloride (0.2 m) was added to a sol ution of

@l{%ﬁ (58 35219 2 B WSS, 2R B 2
ég%ﬁ% é@hé JpL ho ﬂf?@Pyiﬁ §%ﬁf80 8r§c aE§5r§Q¥d5dded

enzox epln 3-ylJacetyl eny proplonate
e FATE 1050 501 %%%*:%@?‘.‘é’%ﬁé“%ﬁhgﬁnfcet
{0 U 38 A P Biahegaor
HEUR LS Sl e b GOLEILE pELbete. o
Lt t?%n“ %Bé’\aﬁiﬁ'gﬁf'e%% a%%%ﬁ%é.lﬁ“?&ﬁ%é?ﬂ SBhanny
concenirated upder gduce $ressure

FOLUET n ToLY i O hhe o <Sor vea” PR a%e?.%lélﬁ}lae(% THE
{ﬂa&LW Z;gédggF 3 %£2 ?Q@d%}mas %ﬁgggtghgrgﬁoéqaggus ﬁaOH
solution {25 ml) was added and the mixture was stirred at
room temperature for 2 hours. The reaction solution was
acidified with diluted hydrochlcric 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,58)-7-chloro->5-
(2,3-dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl)-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllacetyllbenzoic
acid (1.7 g).

'H-NMR (CDCl3) &: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H,
d, J=11.7 Hz), 3.3%9 (1H, dd, J = 3.9 Ez, 17.7 Hz), 3.43
(lH, d, J = 13.8 Hz), 3.62 (3H, s), 3.65 (1H, m), 3.85 (1lH,
t, J =7.8 Hz), 3.89 (3H, s), 4.4% (1H, 4, J = 14,4 Hz},
4.63 (1H, g, J = 4.5 Hz), 6.19 (1H, s), 6.63 (lH, m), ©6.98
{lH, m), 7.16 (2H, m), 7.41 (24, m), 7.04 (2H, d, J = 8.4

Hz), 8.17 (2H, d, J = 8.4 Hz).
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10 tenperature for 2 hours. The reaction m xture was
filtered with Celite and the filtrate was
concentrat ed under reduced pressure. An agueous
saturated NaHCO3 sol ution was added to the resulting
residue and the m xture was exyhwacted with ethyl
acetate. The organic | ayer was washed with water, 15
dri ed over magnesium sul fate, and then concentrated
under reduced pressure. The resulting residue was

Lﬁléxgpy silica gel colum chromatography. The
resulting oil was dissolved in THE (10 m) and

O 5 roxy-—
e e e G e i Do PR RV B 1 213 By drony
2. h h I
R AR L Pl ol b T DR F SRR O o0 8 PR
t ted t |
é%%ﬁ%?(ég#ﬁ ffg%ﬁsz @eSZO a8£§an|c ayer was

nmagnési um sul fate, and
hen concentrated under reduced pressure to obtain
(4- {2 25 O~¢
3R

&
t
3-
[(
-2
di §1)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze
yl } phenyl ) propionic acid (115 ng) as

(CDC13) 6: 0.64 (3H, s), 1.05 (3H, s),

2.1 m, 2.90 (2H, m, 3.15 (1H,
d, ), F (1H, d, J = 14.1 Hz), 3.62
(4Hac B ‘ .81 (2H, m), 3.90 (3H s),
4'4 ] d; \] 12 06. 18 (lH,

C

HC L, HO

According to a similar manner tc that of Example 83,
the title compound was cbtained.

'H-NMR (CDCls) &: 0.66 (3H, s), 1.06 (3H, s), 3.17 (1K,
d, J=11.7 Hz), 3.42 (l1H, m), 3.63 (3H, s), 3.67 {(lH, m),
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 (1lH, s), 6.65 (1H, m), 7.00 (1lH,
m), 7.1% (2H, m), 7.42 (2H, m), 7.59 (1H, t, J = 7.8 Hz),

8§.20 (1B, m), 8.30 (1H, m), 8.71 (1H, m}.

Example 85
(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]acetyllphenoxy)acetic acid
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s), 6.64 (1H m, 7.00 (1H m, 7.1-7.4 (8H m.
Exanpl e 83 10

4-{[ (3R, 5S) - 7-chl or o-5- (2, 3-di net hoxyphenyl ) - 1- ( 3- hydr
oxy- 2,2-di nethyl propyl)-2-oxo0-1, 2,3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetyl } benzgheg acid CI OH Pal | adi um
acetate (655 ng), 1,1' 15

bi s(di phenyl phosphi no) ferrocene (1.6 g) and
triethylamne (4.0 m) were added to a sol ution of
(3R 59)-3-[2-(4-

bronnpheny 9~gHoxoethyI] 7-chl or o- 5- (2 3- dinethoxyphen

¥ def)carbon nonoxi de at nosphere. After IN

hyd | ori ¢ asi ox added the reaction sol ution
was gd Woacetate. The extract was
masged it h gager ed magnesium 5 sul fate, and
t hen centrated under reducgd pressure. The residue
was purified by silica gel columm chromatography and
the rresudting oil was dissolved in a mxture of THE

(100 m) and ethanol (100 m ). Thereto a 2N aqueous

NaOH
(1) Acceording to a similar manner to that of Example

71-(1), (3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl) -3-[2-(4-hydroxyphenyl)-2-
oxocethyl]-1,5-dihydro-4, l-benzoxazepin-2 (3H) -one was
synthesized using (2E)-4- (acetoxyphenyl)-4-cxo-2-butencic
acid as the starting material.

'H-NMR (CDCls) &: C.66 (3H, s), 1.05 (3H, s), 3.17 (1H,
m), 3.28 (1H, dd, J = 4.5 Hz, 16.8 Hz), 3.43 (lH, d, J =
14.1 Hz), 3.61 (3H, s), 3.65 (l1H, m), 3.79 (1H, m), 3.88
(3H, s), 4.47 (1H, 4, J = 14.1 Hz), 4.62 (1H, m}, 6.18 (1H,
s), 6.62 (1H, m), €6.84 (2H, d, J = 8.7 Hz), ©.97 (lH, t, J
= 4,5 Hz), 7.17 {2H, m), 7.39 {(2H, m), 7.87 (2H, d, J = 8.7
Hz).

{2) KyCO3(0.5 g) and ethyl bromoacetate (0.22 ml) were
added to a sclution of (3E,58)-7-chleorc-5-(2, 3-
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl)-3-[2-(4-
hydroxyphenyl)-2-oxoethyl]-1, 5-dihydro-4, l1-benzoxazepin-

2(3H)-one (1.0 g) obtained in Example 85-(1) in DME (20 ml)
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solution (25 m) was added and the m xture was stirred
at 10 roomtenperature for 2 hours. The reaction
solution was acidified with diluted hydrochloric acid
and then extracted wth ethyl acetate. The organic

|l ayer was washed with water, ,dfi ed over magnesium

sul fate, and then concentrateé 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 pr opyl )

Bx0- Hb%!@f%? ra @d?%la; b%%z%i%@e%?%p%r FT%%e%?f nours.
TR N e
o g b G e G (1fe S5 gg%washed
o 2y ated e wgnde Bt (i e ool el
et (irer F ey St |piteakiane ST kehnple paotiting
ST s B T el
eﬂ%ﬂi&§?zef% mf ylAaCEtgﬁégggéoﬁgo Céglutlon (5 ml) was
added thereto and the mixture 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 (4-{[(3R,55)-7-chloro-5-
(2, 3~dimethoxyphenyl) -1-(3-hydroxy-2, 2-dimethylprepyl) -2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-
yllacetyl}phenoxy)acetic acid (0.82 g) as powder.

'H-NMR (CDCls) &: 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
(14, d, J = 15.0 Hz), 3.62 (3H, s), 3.66 (1H, m), 3.81 (1H,
m), 3.90 (3H, s), 4.46 (1H, d, J = 14.7 Hz}, 4.61 (1H, m},
4,71 (24, s), 6.17 (1H, s), 6.63 {(l1H, m), 6.94 (2H, d, J =
9.0 Hz), 7.00 (1H, m), 7.17 {2H, m), 7.40 (2H, m), 7.95 (Z2H,

d, J = 9.0 Hz).

Example 86
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Cl H3C 1 HO According to a simlar manner to that of
Exanple 83, the title conpound was obtained. 1H NMR
(CDC13) 6: 0.66 (3H, s), 1.06 (3H, s), 3.17 (1H, d, J
= 11.7 Hz), 3.42 (1H m, 3.63 (3H, s), 3.67 (1H m,
10 3.90 (3H, s), 3.93 (1H n)ng.SO (1H, d, J = 14.7
Hz), 4.66 (1H, q, 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, = 7.8 Hz), 8.20 (1H, m, 8.30 (1H, m, 8.71

L
S UMY T2 Reh 2 % ek TRy aRe A 1
k?e‘ir?zz%%ai‘%%#ﬂg R iié’ﬁ‘eemﬁi%c EeLL gpg1d 210 C O
71-(1), (3B S) 7- chloro 5- §2 3- di met hoxyphenyl ) -1-(3-

hydr oxy -&#nethylpropyl 3-[ 2- (4- hydr oxyphenyl ) -2
5 oxo¢g - 1G|- di hydro- 4, | - benzoxazepi n- 2( 3H) - one was
synth 7edCusi ng
.cetoxyphenyl) 4- oxo-2-butenoic acid as the
terial
N
H,C 00 0
»{ d
H,C
OH

(1) According toc a similar manner to that of Example
71-{1), ethyl (4-{[{(3R,58)-7-chlorc-5-{(2,3~
dimethoxyphenyl)-1-{3-hydroxy-2,2-dimethylpropyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-
yllacetylliphenyl)acetate was synthesized using (ZE)-4-[4-
(2—ethoxy-Z-oxocethyl)phenyl]-4-oxo-2-butencic acid as the
starting material.

'H-NMR (CDC1ls) &: 0.65 (3H, s), 1.05 (3H, s), 1.25 {3H,
t, J = 7.2 Hz}), 3.14 {(lH, 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, g, J = 7.2 Hz), 4.49 (1H, d, J = 15.3
Hz}, 4.63 {(1H, m), 6.20 (lH, s), 6.64 (1H, m), 6.99 (1lH, m},
7.18 (2H, m), 7.40 (4H, m), 7.90 (2H, m).

(2) A 2N agueous NaOH solution (30 ml) was added to a
solution of ethyl (4-{[{(3R,58)-7-chlcro-5-(2,3-

dimethoxyphenyl) -1- (3~hydroxy-2,2-dimethylpreopyl) -Z2-oxo-
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"HNWR (CDC13) S: 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), 61682 (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). 15 (2)
K2CO3(0.5 g) and ethyl bronpacetate (0.22 m) were

a < L on, of _ sdschlero-5-(2, 3-
1d;jéjrfe%g’h%>?cy%1€% Mi%g{ hé%ﬁ)é% 2‘,2%% Tet hyl ér opyl ) -3-[2

PSS BT DGR 11! o2l Ry 509 S BeRsbgpl &
1n- H).- : t | '
o A ol THE B Tl s T oy " ene

{ SRS O L DO S oo LERLILINAL 08B 08 | £0BELD he

€ reactron so was ex_rac w th

S B0 iy A PR BT s I oo
ypder cechicsd pressire, Aistolis (SSULILDS. RS Ui
(30 0 S DhRBr DR SOk g (5, U,
LSTmELA U, O 2 N i The, LeRek oD SElULon a8, 10 (s
FF}£§TE§§L7—Chloro—5—(2,3—dimethoxyphenyl)—l—(3—hydroxy—
2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydrc-4, 1-
benzoxazepin-3-yljacetyllphenyl)acetic acid (4.8 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, 4, J = 14.1 Hz), 3.62 {(3H, s), 3.65 (1H, m}, 3.62 (2H,
sy, 3.81 (1E, m), 3.8% (3H, s), 4.47 (1H, d, J = 14.1 Hz)},
4.62 {(1H, m)}, 6.18 (1H, s), 6.€64 (1lH, m}, 6.99 (1lH, m},

7,17 {(2H, m)}, 7.45 (4H, m), 7.89 (Z2H, m]

Example 87
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}-3-furancarboxylic acid
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15

with ethyl acetate. The organic | ayer was washed with
wat er, dried over magnesium sul fate, and then
concentrated under reduced pressure to obtain

(4-{[ (3R, 5S)-7-chl oro-5-

(2, 3-di met hoxyphenyl ) - 1- ( 3- hydraxy- 2, 2- di net hyl propyl)
-2 15 oxo-1, 2, 3,5-tetrahydro-4, 1- benzoxazepi n- 3-

yl ] acetyl } phenoxy)acetic acid (0.82 g) as powder.

"H- NWVR (CDC13) 6: 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) ¢H,d, J = 15.0 Hz), 3.62 (3H, s), 3.66
(1H, 4H 20 m), 3.90 (3H s), 4.46 (1H, d, J
= 14.7 461° (1H, nm), 4.71 (2H, s), 6.17 (1H, s),

6.63 (1 6.94 (2H, d, J = 9.0 Hz), 7.00 (1H, m,
|, 7.40 (2H m), 7.95 (2H "d, J = 9.0 Hz).

(4- , 5S) /7-'&hl or 2, 3-di net hoxyphenyl ) - 1- ( 3- hyd
r oXy= —

Z,aﬁdinetNyl ogyl )} 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzo pin-3-y cetyl } phenyl )acetic acid C HO CH 5
(1) ohding to a simlar manner to that of Exanple
71- (13 epqhyl (4-{[(3R 5S)-7-chloro-5-(2, 3-

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-oxobutancate (1.2 g) was dissolved
in tcluene (5 ml), and DBU (0.3 ml! was then added thereto.
After a 40% aquecus chloroacetoaldehyde solution (0.4 ml)
was then added under ice-cocling, the mixture was stirred
at room temperature for 1 hour. After water was added, the
reaction solution was extracted with 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 sclution 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 agqueous
NaQOH soluticon (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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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 ] acetyl } phenyl ) acet ate was synt hesi zed usi ng
(2E)-4-[4 10

(2- et hoxy- 2- oxoet hyl)phenyl]Né ?xo 2- butenoic acid as

the starting material. 1H N CDC 13) S: 0.65 (3H,
s) 1.05 (3H, s), 1.25 (3H, t, = 7.2 Hz), 3.14 (1H,
, 3.35 (1H, m, 343(1H d, J =153Hz) 3. 65

{5 S5 FEuLet, Dy Tl g §0c'5elitn g
Wﬁter(%igl%%k?v %%F%%¢|g%$§a§% gg tﬁe 9 %égggﬁrated
Ghheoneons. NG soluts on, (3041, ye fé?gge9%§9§§581010-5‘

B o R R e o A RS bcarap g A p oy 2 -2-
e s
P Ry e el ol B ol uti on s aci d 11 ed

with diluted h drochl oric acid and then extracted

wi t h HetiR 8: TRe 68r dai-c S )lrayler? %53%51?1?3(1 % LR (1H,

water, dried over rra nesiumsulfate, _and t

Gontcent +at e thde? - $@d(iEdd Predsurettd BB alﬁ p4- (3H, m)
3.60 (3H, s), 3.87 (3H, s), 4.29 (1H, m), 4.50 (1H, d, J =

14.7 Hz), 6.17 (1H, s}, 6.53 (1H, s), 6.70 (1H, m), 6.99
(l1H, d, J = 8.4 Hz), 6.95 (1H, d, 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-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllmethyl}-1,3-thiazol-4-yl)propicnic acid
O~cH

P
o

Cl o

(L1}
N’“z > -3
H,C o N P
H,C
HO

0~ “oH

(1) 10%Pd carbon (47 mg) was added to a scolution of
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{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -(3-hydrox
y 10 2, 2-di net hyl propyl ) - 2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n- 3-yl ] acetyl } phenyl )acetic acid (4.8 Q).
1H NVR (CDC13) 6: 0.65 (3H, s), 1.04 (3H, s), 3.16
(1H, d, J =11.7 Hz), 3.34 (g 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,

e(aemles'rrf)‘,dm(?'.l%g{%ﬂ ?3395&5&- -La%%té%yig'_b—mmezh§§propyl) -
MR L okt Bl TR OB B3 il aro-
ﬁ%ﬁ SRR fos 1 11 W dagr [ U1 P8cRL POl L 8-98) dopitate

%7?0@'55%2423‘%@ Sa%aph%eyf’%ﬂ%i%%ﬂﬁi %5t St abfar®
nﬁ% N e S A R R e
B oal QetyRe Sa TR TbL R -
fuonlgeéer Iksc?ufsoogrllé]gthégea{n i(éurefomj?sl28tk{cjrtlrresd. 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,58)-1-{3-acetoxy-2,2-dimethylpropyl)-7-
chloro-5- (2, 3~dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl]lmethyl}-1, 3-thiazol-4-yl)propionate
(0.38 g, 0.58 mmol, 81%) as a colorless oil.

'"H-NMR (CDC13) &: 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 Hzj,

3.54 (1H, d, J 14.4 Hz), 3.56 (1lH, dd, J = 5.7, 15.0 Hz),
3.62 (3H, s), 3.73 {(1H, d, J = 1il1.1 Hz), 3.85 (1lH, d, J =
11.1 Hz), 3.89 (3K, s), 4.11 (2H, q, J = 7.2 Hz), 4.29 (1lH,
dd, J = 5.7, 7.2 Hz), 4.56 (1H, d, J = 14.4 Hz}, 6.31 (1lH,
s}, ©.60 (1H, d, J = 2.4 Hz), 6.82 (lH, s), 6.88 (lH, dd, J
= 2.4, 7.2 Hz), 7.10-7.20 (2H, m), 7.28 (lH, 4, J = 8.4 Hz),

7.33 (1H, dd, J = 2.4, 8.4 Hz).
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at roomtenperature for 1 hour. After water was added,
the reaction solution was extracted with toluene. The
10 resulting organic |ayer was concentrated under
reduced pressure. The resulting residue was dissol ved
in toluene (20 m), a catal ybi;e¢ amount of

p-tol uenesul fonic acid was added, and the m xture was
heated at 100C for 2 hours. The reaction solution was
concentrated and then purified by 15 silica ge

mxt Uy of T o o Eethinet T8 h oL teerony-
:?%P%Hﬁ%aéiﬁﬁ#éﬁ¥ﬁi'?” ?OP$15M@§ §dgfﬂetﬁgg % ﬂ¥l -2-0%X0-

m Xt ur room t enper ature ove
i e LB P, -

LS TR ST LR e AT, et
%g”efgﬁﬁgg)ﬁg gh%g r%qtooggtgéd um hydroxide soclution (3.0
A 5a£'oﬁ @Eﬁa"n PRepy! st (35 Weroxy52. 8- dhoRt PYhRLORY ke for

ﬂ? T e e T

’ cdzig% 87 Al b d 8

%%ed (e eest)m s3he é%%ale H, léyeréwqa ‘(’iﬁbeﬂ)""l%hgén
agueous saturated sodium chloride soluticn, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 3-{(2-{[(3R,58)-7-chlcore-5-(2,3-
dimethoxyphenyl)-1-(3-hydroxy-2,2-dimethylpropyl) -2-0x0o—-
1,2,3,5-tetrahydrc-4, 1-benzoxazepin-3-yl]lmethyl}-1,3-
thiazol-4-yl)propicnic acid (0.3 g, 0.51 mmel, 96%) as
cclorless noncrystalline powder.

'H-NMR (CDCl;) &: 0.65 (3H, s), 1.05 (3H, s), 2.69-
2.80 (2H, m), 3.02 (2H, t, J = 7.2 Hz), 3.1le (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), 3.9C (3H, s),
4,33 (14, t, J = 6.6 Hz), 4.47 (1H, d, J = 14.7 Hz), 6.21
(I, s), 6.59 (1H, 4, J = 2.7 Hz), 6.89 (1H, s), 7.00 (1H,

ad, J = 2.4, 7.8 Hz}, 7.10-7.22 (2H, m), 7.38-8.01 (2H, m).

Example 89
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(1H, d, J = 8.4 Hz), 6.95 (1H, d, J = 9.3 Hz), 7.12
(1H, t, J =8.1 Hz), 7.31 (3H m. Exanple 88 15
3-(2-{[ (3R, 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- 218

benzoxazepi n-3-yl ] nmethyl }-1, 3-t hi azol -4-yl ) propi oni c
acid OCH3 CI OH (1) 10%°d carbon (47 ng) was added to
a solution of 216 ethyl

gzz'i““ Sk 24 [ {BROR) rd= {31 ACSL QXN 2n Sz FbRBEPY) PLOPYLhydroxy-
- chl oro-5-(2, 3-di net hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahy

Arf:=qimethylpropyl) -2-oxo-1, 2,3, 5-tetrahydro-4, 1-
4, 1-benzoxazepin-3-yl ] nmethyl }-1, 3-thiazo -4-y|5acry|at
¢ 7e 9 n 03 121 THDL 1t Al | Le, 39 fddzo1-5-
g%?%é%?%%é%?fﬁ)ghnderﬂ%??r%Bgﬁd%$ﬁ%%giggg?pand
. then introduced. The m xture was stirred

iglrégﬁgﬁgﬁggéature for 48 hours and then at 40C for
12 hours. The catalyst was filtered off using Celite
and the fPhtnate was concentrated under reduced
The residue was 10 purified by silica ge

‘ ofrat ogr aphy [ devel opi ng sol vent:
hexane-¥t hyl acetate (73:27-65:35)] to obtain ethyl

«~{[{SRB, 53) - 1- ( 3- acet oxy- 2, 2- di net hyl propyl ) - 7-

N/g ’>-S
HC O N___
H;i7/J

According te & similar manner to that of Example 1,
the title compound was obtained.

'H-NMR (CDClz) &: 0.64 (3H, s), 1.05 (3H, s), 2.81-
2.92 (4H, m), 3.17 (1H, d, d = 11.4 Hz), 3.36 {(1H, d, J =
14.4 Hz), 3.40-3.70 (3H, m), 3.46 (2H, s), 3.61 (1lH, 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 (lH, s), 6.58 (1H, d, J = 2.4 Hz),

6.90-7.06 (3H, m}, 7.09-7.38 (7H, m).

Example 20
[2-{[(3R,58)-7-chloroc-5-(2,3-dimethoxyphenyl) -1- (3-hydroxy-
2,2-dimethylpropyl)-2-cxc-1,2,3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]lmethyl}-4-(2-phenylethyl)-1,3-oxazol-5-
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chl oro-5- (2, 3-di net hoxyphenyl ) - 2-oxo-1, 2, 3, 5-t et rahydr
O_
4, 1- benzoxazepi n-3-yl ] met hyl }- 1, 3- thlazol 4-yl ) propi on
ate 15 (0.38 g, 0.58 mml, 81% as a colorless oil
1H- NVR (CDC13) S: 0.95 (3H, Spigl.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
5.0 Hz), 20 3.62 (3H, s), 3.73 (1H d, J
ﬁd}ff]e%é)gc &85 (1H d, J = 11.1 Hz), 3.89 (3H, s),
4.11 (2Ho\ J =7.2 FE) 4.29 (1H, dd, J =5. V, 7.2

Hz) , H d, J = 14.4 Hz), 6.31 (1H, s) , 6.60
(1H, Oz%. 4 Hz) , 6.82 (1H, s) , 6.98 (1H, dd, J
=2.4X7.2 Hz), 7.10-7.20 (2H, m, 7.28 (1H, d, J =

a.4 ,025733(1H dd, J = 2.4, 8.4 Hz). 217 (2) A

e o ..thyI 3-(2- {[(3R,58)-1-(3-acetoxy-
pyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl ) -2

th; -4-yl oro» -nate (0.35 g, O. 53 nmol ) obtalned
in5 Exanpl- 88? (1), a 1IN aqueous sodi um hydroxi de
sol ution m) and ethanol (10 m) was stirred at

roomt enpe ure for 2 hours. This mxture was
acidified with 1IN aqueous hydrochloric acid (3.5 m)
and ethyl acetate (80 n12 was added thereto. E
organ%%c@%§%$gm%% %ﬁ%h@ﬂ AF tRaRper to that cf Example 27,

the title compound was obtained.

lH-NMR (CDC1l3) &: C©.64 (3H, s), 1.04 (3H, s), 2.68 (2H,
t, J = 7.5 Hz), 2.87 (2H, t, J = 7.5 Hz), 3.16 (1H, d, J =
12.0 Hz), 3.20-3.42 (3H, m), 3.36 (24, s), 3.61 (34, s),
3.62 (1H, 4, 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 =
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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10 aqueous saturated sodium chl oride solution, dried
over magnesiumsulfate, and then concentrated under
reduced pressure to obtain

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

di net hoxyphenyl) - 1- ( 3- hydr oxy-»2,42- di et hyl pr opyl ) - 2- ox
o_
1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] methyl }-1, 3
15 thiazol -4-yl)propionic acid (0.3 g, 0.51 nmol, 96%
as col orl @sgynoncrystal line powder. 1H NWVR (CDC13) 6:

0. 65 s), 1.05 (3H, s), 2.69- 2.80 (2H, m), 3.02
(2H, :07% Hz), 3.16 (1H d, J = 12.0 Hz), 3.41
(1H, =“14.7 Hz), 3.48 (1H, dd, J = 6.6, 20 15.3

-3.70 (2H, M), 3.62 (3H, s), 3.90 (3H s),
4.47 (1H,d, J = 14.7 Hz),
58(1H d, J = 2.7 Hz), 6.89 (1H s),

7.8 Hz), 7.10-7.22 (2H, m),

Z,EOoinethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-_
%5 RETaEbre To 4GS AECOTBRRE 1D HOeF ot sk G 201
gﬁgtgfgléﬁcggggﬁgg %és obtained.

'H-NMR (CDCli) &: 0.64 (3H, s), 1.05 (3H, s}, 2.29-
2.50 (2H, m), 3.15 (1H, d, J = 12.3 Hz), 3.36 (1H, d, J =
13.8 Hz), 3.607 (1H, 4, J = 12.3 Hz), 3.6l (3H, s), 3.78
(1B, t, J = 7.5 Hz), 3.89 (3H, s), 4.25-4.43 (2H, m}, 4.45
(14, 4, J = 13.8 Hz), 6.15 (l1H, s), 6.61 (1H, 4, J = 2.4
Ez), 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 (1H, s), 7.88 (1H, s).

Example 92
3-{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-yl)propionic acid
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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 éJ = 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

[2-{[(3R 5S)-7-chl or 0-5-(2, 3-di met hoxyphenyl ) - 1- (3- hyd
""CH

. oﬁ-é-yl]nethyl} 4 (2- phenylethyl) 1 3- oxazo
I]acetlc acid CI OH According to a sinilar
ro-ct hat of Exanple 27, the title conpound was
. 3.dH NNR_(CDC13) 5: 0.64 (3H, s) , 1.04 (3H,
S) 52868 {2H,P = 7.5 Hz), 2.87 (2H, t, J = 7.5

= 12.0 Hz), 3.20-3.42 (3H, m,
3§§ , s), 3.61 (3H, s), 3.62 (1H d, J = 12.0
4.40-4.51 (2H, m, 618(1H, s),
.1 Hz), 6.95 (1H, dd, J = 10 1.8,
dSH m, 7.37 (1H, dd, J = 2.1, 8.4

According to a similar manner to that of Example 88

using 1-{2-[(3R,53)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllethyl}-1H-pyrazol-5-carbexylic acid
obtained in Example 50, the title compound was obtained.

'L-NMR {CDC1ls) &: 0.63 (3H, s), 1.04 (3H, s), 2.20-

2.43 (2H, 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 (iH, t, J = 6.

Hz), 3.89 (3H, s), 4.20-4.3C (2H, m), 4.41 (1H, d, J =

Hz), 5.97 (1H, 4, J = 1.8 Hz), 6.13 (1H, s), ©6.61 (1lH, d,

= 2.1 Hz), 6.99 (1H, dd, J = 2.1, 7.8 Hz), 7.17-7.40 (3H,

m) .

Example 93
3-{1-{2-[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropy)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]ethyl}-1H-pyrazol-4-yl)propionic acid
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Hz). Exanmple 91
1-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3 15
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepi n-3-yl]ethyl}-1H pyrazol e-4-carboxylic
acid 220 C According to a si Q'glzar manner to that of

n

Exanple 50, the title conpou was obt ai ned. 1H NWR
(CDC13) S 0.64 (3H, s), 1.05 (3H, s), 2.29 5 2.50
(2H m, 3.15 (1H, d, J = 12.3 Hz), 3.36 (1H, d, J =
13.8 Hz), 030,(:}07 (1H, d, J =12.3 Hz), 3.61 (3H, s),
J=17.5 Hz) 3.89 (3H, s), 4.25-4.43
@A 425 (1H d, J =13.8 Hz), 6.15 (1H, s),
d J =24 H), 7.00 (1H dd, J = 2.4, 7.2
o/ - 26(2H nm, 10 7.28 (1H, d, J 84Hz)
2.4, 8.4 Hz), 785(1H s) 7.88

hl or o- 5- (2, 3- di met hoxyphenyl )-1-(3

5 3

y'&?‘gdZ 2- di met hy| |)-2-0x0-1, 2, 3,5-tetrahydro-4
1H0benzoxazepi n- 3-yl ] et hyl }- 1H pyrazol - 5-yl ) propi oni c
acid 221 C

According to a similar manner to that of Example 92,

the title compound was obtained.

'H-NMR (CDCls) &: 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 Hzy, 3.15 {(1H, d, J = 11.7 H=z), 3.35 (1H, 4, J = 14.4

Hz), 3.607 {(1H, d, J = 11.7 Hz), 3.61 (3H, s), 3.72 (1H, t,

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 (14, m), 7.15-7.3C (5H, m), 7.35 {l1H, dd, J = 2.1, B.7
Hz) .

Example %4

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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According to a simlar manner to that of Exanple 88
usi ng

1-{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, 3p5stetrahydro-4,1 5
benzoxazepi n- 3-yl ] et hyl }-1H pyrazol - 5-carboxylic acid
obtai ned in Exanple 50, the title conpound was
obtained. 1H NWR (CDC 13) 8: 0.63 (3H, s), 1.04 (3H
s) 2.20 2.43 (2H, n) 2.69 (2H, t, J = 8.1 Hz),

n), .15 (1H, d, J = 12.3 Hz), 3.35

3.88 (1H, t, J = 6.3 Hz), 3.89 (3H s),
m, 4.41 (1H, d, J = 14.1 Hz), 5.97
1.8 Ft), 6.13 (1H, s), 6.61 (1H, d, J =

dd J =21, 7.8 Hz), 7.17-7.40

xy- 2, 2-di met hyl pr opy) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4,
benzoxazepln 3-yl]ethyl}-1H pyrazol -4-yl ) propionic
aC|dH222 Cl HO OH According to a simlar manner to
that of Exanple 92,

According to a similar manner te that of Example

the title compound was cbtained.

rz) 3.605 10 (3H, s), 3.613 (1H, d,

dfiLﬂ (§R 5S) - 7- ?%ro 5- (2, 3- di net hoxyphenyl )-1-(3
0
0

14,

lH-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 (1, 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 (ZH,

m), 4.56 (1H, 4, J = 14.1 Hz), 6.26 (lH, s}, 6.64 (lH,

= 2.7 Hz), 6.97-7.05 (1H, m), 7.17-7.25 (2H, m), 7.2¢
d, J = 9.0 Hz), 7.33 (lH, dd, J = 2.7, 9.0 Hz), 7.86

s), 7.90 (1H, s).

Example 95

d, J
(1H,

(1H,

-(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-

benzcoxazepin-3-yllethyl}-1H-pyrazol-4-yl)-3-

hydroxypropionic acid
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the title conpound was obtained. 1H NWVR (CDC13) S:
0.63 (3H, s), 1.04 (3H, s), 2.23- 52.40 (2H, m, 2.50
(2H, t, J 7.2 Hz), 2.71 (2H, t, J = 7.2 Hz), 3.15
(1H, d, J = 11.7 Hz), 3.35 (1H, d, J = 14.4 Hz),
3.607 (1H, d, J = 11.7 Hz), 326% (3H, s), 3.72 (1H t,
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 10 7.03 (1H, m, 7.15-7.30 (SH, m, 7.35
(1H, dd, }=2.1, 8.7 Hz). Exanple 94

1-{2- ~,5§Tﬂl-(3-acetoxy-2,2-dinethylpropyl)-?-chlor
0- 5 1 /CHS

(2, 3- Yoxyphenyl ) - 2- oxo- 1, 2, 3, 5-t et r ahydro- 4, 1-

be epi n-3-yl ] efhyl }9 1H pyrazol e- 4-car boxylic acid
. ng to a sém |l a manner to that of Exanple

e tiftte c o’ wa€ obt ai ned. 1H NVR ( CDC13)
6: s , S‘)’,N\lk 2 (3H, s), 2.03 (3H, 5 s),
2.80.2.50 (@H, mN3.52 (1H, d, J = 14.1 Hz), 3.62
(346-7S), 3.72 (1H d, J = 10.8 Hz), 3.77 (1H dd, J =
5.4.77.2 H), 3.86 (1H, d, J = 10.8 Hz), 3.90 (3H,
S).  4.25-4.43 (2H, 1), 4.56 (1H, d, J = 14.1 Hz),

6.26 (1H, s), 6.64 (1H, . J =27 Hz .97-17.05
(1h, 4y 0nta 70 (o by sl 1k apeh O5 xgtge 1o,
i 8 Lol das Spdasded. ). 786 (1K

'H-NMR (CDCls) &: 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 (14, s), 6.62 (1H, d, J = 2.1 Hz), 6.98-

7.02 (14, 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-cxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yllethyl}-1H-pyrazol-5-yl}-3-

hydroxypropionic acid
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s), 7.90 (1H, s). Exanple 95

3-(1-{2-[ (3R, 5S)-7-chl oro-5- (2, 3-di net hoxyphenyl )-1-(3
15

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepi n-3-yl ] ethyl}-3k:pyrazol - 4-yl)-3-

hydr oxypropi onic acid 224 ci OH According to a sim|lar
manner to that of Exanple 18, the title conmpound was
obtai ned. 1H NWR (CDC13) S: 0.63 (3H, s), 1.04 (3H,

s), 2.28 5 2. 4o (2H, m), 2.63-2.80 (2H, m, 3.15 (1H,
d, J =-12:0°®%), 3.35 (1H, d, J - 14.1 Hz), 3.55-3.62
(1H, 3. 61I:H3(3H, s), 3.76-3.82 (1H, n), 3.90 (3H,
s), o#a-f4 (3H, n), 5.00- 5.09 (1H n), 6.13 (1H,

(1H, d, J = 2.1 Hz), 6.98- 7.02 (1H ),

> 6H, m. 10 Exanple 96

( R,...is_)-/ﬂ;chl or o- 5- (2, 3-di met hoxyphenyl )-1-(3
N

1 oxazepin.8-yl]ethyl}-1H pyrazol -5-yl)-3- 15

hyqi,r(pxy '\Q, odi met propyl)-2-o0xo0-1, 2, 3,5-tetrahydro-4
hyd*FoZypr opi orfi€ id

0
oH

According tc a similar manner to that of Example 18,
the title compound was obtained.

'Y-NMR (CDCl;) &: 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 (1H,
m), 2.79-3.03 (24, m), 3.148 (1/2H, &, J = 12.0 Hz}, 3.158
(1/2H, 4, J = 12.0 Hz), 3.31 {(i/2H, d, J = 14.1 Hz), 3.35
(1/24, 4, J = 14.1 Hz), 3.50-3.63 (1H, m), 3.59 (3/2H, =),
3.60 (3/2H, s), 3.88 (3H, s), 3.91-4.03 (1H, m), 4.20-4.51
(34, m}, 5.18-5.28 (1H, m), 6.09 (1/2H, s), 6.11 (1/2H, s),
6.13%9 (1/2H, s), 6.144 (1/sH, s}, 6.61 (1H, d, J = 1.8 Hz),

6.96-7.01 (1H, m), 7.15-7.40 (5H, m).

Example 97
(2EY-3~(1-{2-[{3R,58)-7-chloro-5-(2, 3~dimethoxyphenyl)-1-
(3-hydroxy-2,2-dimethylpropyl) -Z-oxo-1,2, 3, 5-tetrahydro-

4,1-benzoxazepin-3-yl]ethyl}-1H-pyrazol-4-yl)acrylic acid
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225 Cl According to a simlar manner to that of
Exanple 18, the title conpound was obtained. 1H NMR
(CDC13) S 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,p2H, m, 3.148 (1/2H, d,
J =12.0 Hz), 3.158 (1/2H, d, J - 12.0 Hz), 3.31
(I/2H, d, 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 10 (3H, m,
5.18- C 6.09 (1/2H, s), 6.11 (1/2H, s),
6. 139 /g% 6. 144 (1/sH, s), 6.61 (1H d, J = 1.8
7 (1H, n) 7.15-7.40 (5H, m. Exanple 97

- {02- [ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl)

ox;:é;'z'\di_n;ﬁ\ | propyl)-2-o0xo0-1, 2, 3,5-tetrahydr
N

4, lzsgenz pxa epi n- 3-

hyl } - 1H pyrazol -4-yl)acrylic

a(:i_I Cl OH Accordin \ simlar manner to that
nple 19, the title €onmpound was obt ai ned.

1HH (CDC 13) S: 0.64 (3|H s), 1.05 (3H, s), 2.29

According to a similar manner to that of Example 19,
the title compound was obtained.

'H-NMR (CDCli) &: 0.64 (3H, s), 1.05 (3H, s), 2.29-
2.49 (2H, m), 2.15 (14, 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
(IH, 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, 4, J = 15.9

Hz), 7.62 {(1H, s).

Example 98
-{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]lbutancic acid
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5 2.49 (2H, n), 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 (iH dd, J=5.4 7.2 Hz), 3.90 (3H s),
4.28-4.40 (2H, n), 4.46 (1H, d, J = 13.5 Hz), 6.09
(1H d, J = 15.9 Hz), 6.16 (17 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), 7.6241H s). Exanple 98 15

4- ( IR, B8) - 7- chl or 0- 5- (2, 3- di met hoxyphenyl -1 - ( 3-
hydro CH,

benzoxa epi n- 3- yI) 1 3, 4 thladlazol 2- yI]buténoic acid
ccordlng to a simlar manner to that of
'égf title conpound was obtai ned. 1H NWR

3H, s), 1.05 (3H, s), 2.15 (2H, 5
qum#;gij 2\Hz),

( 2k = 7. 3.10-3.20 (1H, m, 3.38 (1H, d,
J . 8 FE), 3.5 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, Jg 8 Hz), 6.20 (1H, s), 6.59
(1H, d, J = 2.1 Hz), 6.99 (1H, dd,

According to a similar manner to that of Example 56,

2.49 (2H, t, J = 7.2 Hz), 3.16

the title compound was obtained.

'H-NMR (CDCl3) 8: 0.65 (3H, s), 1.05 (3H, s), 2.15 (2H,
guintet, J = 7.2 Hz), 2.49 {(2H, t, J = 7.2 Hz), 3.1l6e (2H, t,
J = 7.2 Hz), 3.10-3.20 (1H, m), 3.38 (iH, d, J = 13.8 Hz),
3.53 (14, dd, J = 6.6, 15.3 Hz), 3.58-3.70 (2H, m}, 3.62

(3H, &), 4.39 (1H, t, J = 6.6 Hz), 4.45 (1H, d, J = 13.8

Ez), ¢6.20 (1H, s}, ©.5% (1H, 4, J 2.1 Hz), 6.929 (1H, dd,
J=1.8, 8.1 Hz), 7.12 (1H, dd, J = 1.8, 8.2 Hz}, 7.19 (lH,
t, J =8.1 Hz), 7.32 (1H, d, J = 8.4 Hz), 7.36 (lH, dd, J =

2.1, 8.4 Hz).

Example 99
-(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-ylimethyl}-1,3-thiadcl-5-yl)-3-

phenvylpropionic acid
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), 7.12 (1H, dd, J = 1.8, 8.2 Hz

8.1 Hz), 7.32 (1H, d, J = 8.4 Hz

2.1, 8.4 Hz). Exanple 99 15

| oro-5- (2, 3-di net hoxyphenyl ) -1- ( 3-
ropyl)-2=20go-1, 2,3, 5-tetrahydro-4

1 ),
t, J )
dd, J

1
.3 , :
2-(2-{[ (3R 59)-7-ch
hydr oxy- 2, 2-di net hyl p
, 1- benzoxazepi n-3-yl]nmethyl}-1, 3-thiadol -5-yl) - 3-
phenyl propi onic acid 228 CI (1) Concentrated sulfuric
acid (0.1 mM) was added to a solution of
(2-{[ (3R - 7- chl or o- 5- (2, 3- di met hoxyphenyl ) -

OXyd%,Z'dinEthy|propyl)-2-OXO-1,2,3,5-tetrahy

4,1-b--voxgzepin-3-y|]nethy|}-1,3-thiazol-5-y|)acetic
acid (X g, 13.0 mml) obtained in Exanple 1 in

] 5 mM) and the mxture was heated to refl ux
4 ith stirring. After standing to cool to
roonr't empey at the mxture was concentrated under

r ethéced/ pr €3 e~et T 10 acetate (400 m) was
adtdled/to the residue. organic |ayer was washed
W dd+"an aqueous satupated sodi um carbonate sol ution,

wat er and an aqueous saturated sodi um chl oride

sol utjon,_ dried over .maghesium sul fa h

concentr 4T Eh THiiet Croament bt esstrd e Hab s pgced =o 2
gé%ﬂé&%% of (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]lmethyl}-1,3-thiazcl-5-yl}acetic acid
(7.5 g, 13.0 mmol) obtained in Example 1 in ethanol (75 ml)
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 pressure 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 cover 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 theretc 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
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15 was dissolved in DM (70 m). Imdazole (1.06 g,
15.7 mol) and tert-butyl di nethyl chl orosilane (2.36
g, 15.7 mol) were added thereto and the m xture was
stirred for 14 hours. After water (50 nml) was added,
the reaction solution was extpacted with ethyl
acetate (350 ml) and the 20 organic | ayer was washed
with water and an aqueous 229 saturated sodi um

chl oride solution, dried over magnesi um sul fate, and

gg%ﬂ%é%%ﬁmggﬁfﬁ ckﬁﬁﬁ%ﬁdéeg&f@@l@ﬁeséyigd dP€r magnesium
resu

ting resi e was purified by silica gel col um

ace eO%L?Qh%S%qugﬁ @Qa§@ V?H&erhﬁéé €28t P¥bssure. The

to obtaln et

ﬁf%-ref% 1981497 515050 Pyt hbt 5205t ) S5 -8R or o
?%f%ﬂ%%or%%%%phdev N
F%ngng5§Q%§t§lX|A{FYQY/% ég§3§hg§ # gByk%§8§£ate

ale

°t”°%¥<%‘fr?%t'§wf N xsf%%wf;p%ﬁ?%“? R L
o reyte i i -3 3¢y %?’5-9'%%9 blfrogs T3 -
k{eg%o%?zewaziuﬁrﬁ fegt Loy %gy&af:%gfte B
116£SE%O§)28iE é %@1?1¥FlhOWJnQni%Y% ;lS% @@Wg?ﬁ
s) gi?gﬂf E?%c13) §: 0.09 (3H, s), 0.11 (3H, s), 0.96 (3H,
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 (14, d, J = 9.9 Ez), 3.55
(1, dd, J = 7.2, 15.0 Hz), 3.67 (1K, dd, J = 6.0, 15.0 Hz),

3.72 (3H, s), 3.78 (1H, 4, J = 13.8 Hz), 3.89 (2H, s}, 3.99

(3H, s), 4.30 (2H, gq, J 6.9 Hz)}, 4.43 (1H, dd, J = 6.0,

7.2 Hz), 4.50 (1H, 4, J

Il

13.8 Hz), 6€6.38 (1lH, s), 6.65-6.68
(1H, m), 7.07 (1H, dd, J = 2.4, 6.9 Hz), 7.20-7.31 (2H, m),
7.36-7.40 (2H, m}, 7.52-7.54 (1H, m).

{2) Lithium bistrimethylsilylamide (0.63 ml, 0.7 mmol)
was added dreopwise to a solution of ethyl (2-{[(3R,538)-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-yl]lmethyl}-1,3-thiazecl-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



10

15

20

25

(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)
Lithiumbistrimethylsilylanmide (0.63 nl, 0.7 mmol) 20
was added dropwi se to a sol ution of ethyl

(2-{[ (3R 5S)-1-

(3-{[tert- butyl(dlnethyI)S|IyI]oxy} 2, 2-di et hyl propyl
)-7-

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

FRYATEST i PO et ROFY L 1P5ThIS £ 60 85y acei at e
{9 g SRR P D G AR 1 g e o -
B e o b S o O A 5 Pas® Sl drmoni
%gaugrelt@%g%ndjrth]gogqggurf Upge SLLLLE eae n0Gtar.8s

s eous sa?ur ammoni um ¢
ut i s. added

| ed
PR e ce T Ul maﬁﬁf’tﬁ?iié aEEC1aver
hed t ed hi
@“%Sﬁasgﬁ% f‘@a%ié’é*ﬁ%%ﬁ%ﬁ%a HiSared: SOk R RhaSriae
e A ol T e R g PE oL Far gl Grh CEHeL M
%&Chfogqagggs@h@g%gsg@égg@ SSOLYENt: ThEXBDEAELONY resiave
2- (2 {[(3R 59)-1-(3-{
R Ve et RyPy swyw%xg?l 2091HW%FH§PE?BB9F?P9YchI oro
@e,‘sejd?maé?%o%%a‘ﬁ%‘h@ﬂ )DosyR-arhy3 BCRBEFahYdF 6-47127) 1 to
obtain ethyl 2-(2-{[{(3R,55)-1-(3-{[tert-

butyl (dimethyl)silylloxy}-2,2-dimethylpropyl)-7-chloro-5-
{2,3-dimethoxyphenyl)-2-oxc-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yllmethyl}-1,3-thiazol-5-yi)—-3-
phenylpropicnate {0.33 g, 0.41 mmol, 59%) as a colorless
oil.

'H-NMR (CDCls) &: -C.11 (3H, s), -0.02 (3H, s), 0.85
(3H, s), 0.88 (9H, s}, 1.00 (3H, s), 1.15 (3/2H, £, 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), 3.1i9 (1H, d, J =
$.6 Hz), 3.24 (1H, 4, 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 (1K, dd, J
= 7.5, 15.0 Hz), 3.53 (1lH, dd, J = 5.7, 15.0 Hz), 3.62 (3H,
s}, 3.68 (1H, d, J = 14.1 Hz), 3.89 (3H, s), 4.02-4.1¢ (3H,

m), 4.25-4.34 (1H, m), 4.41 (1H, d, J = 14.1 Hz), 6.28 (1H,
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benzoxazepi n-3-yl ] nethyl } -1, 3-thi azol -5-yl)-3 15
phenyl propi onate (0.33 g, 0.41 mmol, 59% as a
colorless oil. 1HNW (CDC13) 5: -0.11 (3H, s), -0.02
(3H, s), 0.85 (3H, s), 0.88 (9H, s), 1.00 (3H, s),
1.15 (3/2H, t, J =6.9 Hz), 3316 (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 FE) 3.32 (1/2H, dd, J = 3.3, 8.4

)7’65-35737 25)!*; 5%2]( 3(1§ i"é)77 §84‘%‘ §§-H(9Hd’mg

15.0 )
, 68(1H d, J:141Hz), 3.89 (3H, s)
7(43;;, Aﬁi 3H, 25 1), 4.25-4.34 (1H n), 4.41 (1H d,

5. 02 G (it Zlgl%r%?%sé%%iﬁﬁeéﬁ% SRREES 016
1(%%2A b oﬂﬁ%§;f| orldﬁ%gﬁgthytoethgglﬁg e%F(%t%fl 5_ (o
{{[{{%JR%%‘ - Feer ey (@ RBERYH 8T Y 8Ry) 5,3
S ethyl pr.opy]) - 7_ b 9r0-5-(2; 3-g\ ethoxyphenyl)-2: gxg.
Ui ST Bhehy | o B ORAT Sb10” 337 bl MOLBY - ot
obtai ned in Exanple 99-(2), in acetonitrile (5, m
AP 7050} b7 SRy TRO bR ombar a0 ue Fof L 1oL
Jgﬁgf%egwgﬁrExample 99-(2) in acetonitrile (5 ml). After
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
pressure. The resulting residue was purified by silica gel
column chromatography [developing solvent: hexane-ethyl
acetate (1:1-2:3)] to oktain 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~
thiazol-5-yl)-3-phenylpropionate (0.24 g, 0.35 mmol, B85%)
as colorless noncrystalline powder.

'"H-NMR (CDCls;) &: 0.65 (3H, s), 1.06 (3H, s), 1.16 (3H,
t, J = 7.2 Hz), 3.00-3.21 (2H, m}, 3.29-3.50 (3H, m), 3.55
(1H, d¢, J = 5.7, 15.3 Hz), 3.59-3.70 (1H, m), 3.62 (3H, s8),

3.89 (3H, s), 4.00-4.21 (4H, m), 4.27-4.39 (1H, m}, 4.49
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m ) was added thereto and the m xture was extracted
wth ethyl acetate (60 ml). The organic |ayer was
washed with an aqueous saturated sodi um chloride
solution, dried over magnesiumsulfate, and then
concentrated under reduced 15;ppessure. The resulting
residue was purified by silica gel colum

chr omat ogr aphy [ devel opi ng sol vent: hexane- et hyl
acetate (1 1-2:3)] to obtain ethyl

é¥?§?%{(l oxygﬁgnylf % (& hydro&y 2, E élnethylgrzp§'5
R 159 b b iy P 4T L Bohzdab it vty T bt by -1
3 204 gzn‘eixéuy% orfess ni/' PLopLONRLE £0) 24 Gn1 Q300

(2,
as co oncryst i ne” powder . 1H—NNR
%?e%?%@%ef%% o Thi T 4 S Bey R S2age-
](;le std trayt 5%%*?3??(? 3%0@25%1:’%7%4&]—'%%%@7?3359
S il s ot el LD

%Régag' ?%%%ég%ﬁn9§7éélgt%S%N( q%eoug1ég ESmoﬁydrOX1de

éﬁ{ﬁ%{%ﬁy henyl)a&d(gth éfx¥5 mf d*ggtg £ rggy % room

2,3,5-tetrahydro-4,1-benzoxazepi n- 3-yl | net -1, 3,
EW%%@USWWO% bHePYF pr ob At & leféezW% @C@@Yﬁ%ﬁ%) with IN
obtained in Exanple 99-(3), a_ 1N aqueous sodi u
qg&ﬁqgﬁd%y rochloric acid’ {2.3 ml) and then extracted with

3-

ethyl acetate (35 ml). The organic layer was washed with
an aqueous saturated sodium chloride soclution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 2-(2-{[(3R,58)-7-chloro-5-{(2,3-
dimethoxyphenyl)~1-(3-hydroxy-2,2-dimethylpropyl) -Z2-0x0o-
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 (CDCl1s) &: C.64 (3H, s), 1.04 (3/2H, s), 1.05
(3/2H4, s), 3.06 (14, ad, J = 7.5, 13.8 Hz), 3.18 (1H, d, J
= 12.0 Hz), 3.37 (1B, 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)}, 4.4¢6
(IH, d, J = 14.7 Hz), 6.19 (1H, s), 6.55-6.60 (lH, m},

6.92-7.00 (1H, m), 7.05-7.41 (10H, m).
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solution (1 m) and ethanol (5 m) was stirred at room
tenperature for 1 hour. The m xture was acidified with
1IN 10 aqueous hydrochloric acid (2.3 m) and then
extracted wth ethyl acetate (35 ml). The organic

| ayer was washed with an agquegus saturated sodi um
chloride solution, dried over nagnesiumsulfate, and
then concentrated under reduced pressure to obtain
2-(2-{[ (3R, 5S)-7-chloro-5-(2,3 15
dinethoxyphenyl)-1-(3-hydroxy-2,2-dinethylpropyl)-Z-ox

i A0y e oo L) 4.5
T R
B Sl i b
SRR P oo e

(1H, m, 427-4.37 (1H, , 4.46 (1H, d ') =14.7

Hz) , o (19: s), 6.55- 60 (1H m, 25 6.92-7.00
(1H, ), \7.0BH,7.41 (10H, n) 233 Exanpl e 100

(2-{] 2’539 -1 -(3-acetoxy-2, 2-di net hyl propyl )-7-chloro
-5- (2, -dlnethoxyphenyl) 2-o0xo0-1, 2, 3,5-tetrahydro-4,1

9 o@o azepin-3-yl ] methyl }-1, 3-thi azol -5-yl ) acetic
aci

O N P
H@
0 OH

i
7 Nen,

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}, 2.02 (3H,
s), 3.39-3.62 (3H, m), 3.61 (3H, s), 3.73 (1H, d, J = 10.8
Hz), 3.82 (2H, s), 3.85 {(iH, d, J = 10.8 Hz), 3.88 (3H, s),
4.33 (1H, t, J = 6.9 Hz), 4.56 (14, d, J = 13.8 Hz), 6.30
(lH, s), 6.59 (1H, d, J = 2.4 Hz), 6.96 (1H, dd, J = 3.3,

6.6 Hz), 7.10-7.20 (2H, m}, 7.26-7.34 {(ZH, m), 7.47 {(1H, s}.

Example 101
(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



According to a simlar manner to that of Exanple 14,
the title conpound was obtained. 1H NVMR (CDCl3) 8:
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 = 10.8 Hz),
3.82 (2H, s), 3.85 (1H d, J 34510.8 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,
7.10-7.20 (2H, m, 7.26-7.34 (2H,

{%} 47 %%y '15 Exanpl e 101
i I%ﬁs 7- chloro 5- (2, 3-di met hoxyphenyl ) -1-(3-hyd

roxy- —
2, 2 dlnethyl®£@n¥l) 2-oxo-1, 2, 3, 5-tetrahydro-4, 1-

¥ ]nethyl} 1, 3-thiazol -5-yl)acetic acid
n s HsC1 cat 5 the title conpound was
. MR ( CDC13) 3 0.61 (3H, s), 0.87 3.30
(3H m, 3. 40 3.65 (7H, m, 3.84 (3H, (2H, m, 6.13

75§ (1H s), 6.93 o
N

CHs

CH;
HO o O

According to a similar manner to that of Example 27,

2

the title compound was obtained.

H-NMR (CDC1s) 8: 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
(24, 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, 58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxc-1,2,3, 5-tetrahydro-4, 1-
benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5-yl)-3-phenylacrylic

acid
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Hz), 7.09-7.38 (5H, m. (3H,s), 3.04- s),4.23-4.50

(1H,d, J = 8.1 10 Exanple 102

(22)-2-(2-{[(3R,53)-7-chloro-5-(2,3-dinethoxyphenyl)-l
3-

hydroxy 2, 2-di net hyl propyl) - 2-@x%0- 1, 2, 3, 5-tetrahydro-4
1_
benzoxazepin-3-y|]nethy|}-1,3-thiazoI-5-yI)-3-phenyIac
rylic acid According to a simlar manner to that of
Exanple 27, 235 C (1) Lithium bistrinethylsilylam de
(.33 m !4ﬁﬂ3 mmol ) was added dropw se to a sol ution

45 [tert-butyl (dinethyl)silyl]oxy}-2,2 5
or opy!l ) - 7- chl or 0- 5- ( 2, 3- di net hoxyphenyl ) - 2- oxo

henzoxazepi n-3-yl ] nethyl }-1, 3-

5t et't ahydr o- 4 {
- 5- yl)a et at 0 g, 1.39 nmmol ) obtained in
(1)

(10 M) at -78C under nitrogen
oAN{er stixring at the sane tenperature
g dehyde (0.15 g, 1.39 mml) was
dded dropmnse therefo and the mi xture was stirred at
&t ePHan  aqueous saturated ammoni um
chloride solution (5 M) was

(1) Lithium bistrimethylsilylamide (1.33 ml, 1.46
mmol) was added dropwise to a solution of ethyl (Z-
{[(3R,58)~1-(3-{[tert-butyl (dimethyl)silyl]oxy}-2,2-
dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lmethyl}-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
agqueous saturated ammonium chleoride solution (5 ml) was
added, the mixture was extracted with ethyl acetate (120
ml) and the organic layer was washed with an aqueocus
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

(73:27-62:38)] to obtain ethyl 2-(2-{[(3R,53)-1-(3-{[tert-
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added, the m xture was extracted with ethyl acetate
(120 m) and the organic | ayer was washed with an
aqueous 15 saturated sodi um chloride solution, dried
over magnesium sulfate and then concentrated under
reduced pressure. The resultbrg residue was purified
by silica gel columm chromatography [devel opi ng

sol vent: hexane-ethyl acetate (73:27-62:38)] to
obtain ethyl 2-(2-{[(3R 5S)-1-(3-{[tert 236

6qggd &Hﬁ@%ﬂ?ﬂ?&iiyi Q%y}:ggicéiﬂ@Eﬂylﬁ£Qﬁyh)=?:Ehheke—5—

géﬁgbxazep|§%§fﬁ th I§§g_% thlazof8££§ﬁ¥g28h3d%6xy-
&?%%%ﬁ*é gL B2 %&ﬁ@% N S
SPTBS15he-, 04,35 (O Mo 0 B 8) oo

4.Po 4. 43 (4H n), 5.03-5.12 (1/2H, m, 5. 17 (1/2H
6.25 (1/2H, s), 6.27 (1/2H s), 6.56 10 (1H, br),
6. 90- 7 40 {11

ol ) QR e ot {5y kL oRPr | Ber (0003 mi(Srp, 437 0-80-
gnfé) ¥§32p22§§ 2 (9 oLt 08008 SEMYL:, my, 3.30-3.74

P tygsd' Rty ST YL) oxyag. 2 dhmea byl pr oyl ysTschbong oy,
I%>2; 3 9 et {‘%%f’hﬁ{ﬂw A1530%072u2 3 > EeLh AN 908 4t

(lH, br}), ©.90-7.40 (11H, m).

(2) Triethylamine (0.06 ml, 0.43 mmol) and
methanesulfonyl chloride (0.03 ml, 0.43 mmol) were added to
a soluticon of ethyl 2-(2-{[(3R,55)-1-(3-{[tert-
butyl (dimethyl)silylloxy}-2,2-dimethylpropyl)-7-chloro-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}-1,3-thiazol~5-yl)-3-hydroxy-3-
phenylpropionate (0.22 g, 0.27 mmcl) 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
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

sulfate, and then concentrated under reduced pressure. The



benzoxazepi n-3-yl ] met hyl } -1, 3-thi azol - 5-yl ) - 3- hydr oxy-
3- phenyl propionate (0.22 g, 0.27 mmol) obtained in
Exanple 102-(1) in THE (5 m ) under ice-cooling.
After stirring at the same tenperature for 1.5 hours,
DBU (0.08 m, 0.53 20 nmol) $,-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 m) and the organic |ayer was
yeshed wi th vater and an aaliegus, stuLated) sadium.

Il de? sof Ut [ na sulfafe,

C dOrlh 1 on, ri ddover g ngSI um 2
T

éﬂrscaﬁﬁcﬂggr"aﬁ’z%gﬂt%é’%él o%a_?fe%%élﬁv%ﬁ%i h.%%éﬁéé thytaanetate
é%f%‘g-‘eff{)éﬁ%ﬁ%ﬁ%% HEAE AR RIE
s o (R ST S5yd 73, 3 meEhyLBFoRYH ~7-
5

5 CHIYY5 (2, B W RN yRIRRRY ) T 2-8%6- 1, 4, 3. BoEetFakydre-
o-_ﬁ,l-benzoxazepin-s-yl nmethyl}-1 3¢thiasz-i-¥%2-3-
DHERATAIRA 2RI T DS 09! gre 015! AP, t243§045°c8L b Pess
noncrystal |l i ne powder. 1H NVMR (CDC13)_8: -0.10 (%H,
yenyinow ke £9-09 @5 dol¢ IMOL)  16%baapoRplesIasoo
(3H, s), 1.33 (3H, t, J =7.2 Hz), 3.20 (1H d, J =
e tpdtal e (aeyder- g = 9.9 Hz), 3.50-3.59 (2H m),

3.62 (3H, s), 3.69 (1H, d, J = 13.8 Hz),
'H-NMR (CDCl;) o: -0.10 (3H, s), -0.01 (3H, s), 0.85

10 (34, s}, 0.88 (9H, s), 1.00 (3H, s), 1.33 (3H, t, J = 7.2
Hz), 3.20 (1K, d, J = 9.9 Hz}, 3.24 (1H, d, J = 9.9 Hz),
3.50-3.59 (2H, m), 3.62 (3H, s}, 3.69 (1H, d, J = 13.8 Hz),

3.88 (3H, s), 4.20-4.35 (3H, m), 4.42 (1H, d, J

i

13.8 Hz),
6.29 (1H, s), 6.57 (lH, s), 6.95 (1H, dd¢, J = 2.4, 7.5 Hz},

15 6.99-7.11 (2H, m), 7.14-7.37 (4H, m), 7.44 (1H, s), 7.93
(1H, s}.

(3) A boron trifluoride diethyl ether complex (22 ul,

0.18 mmol} was added dropwise to a solution of ethyl (2Z)-
2-(2-{[(3R,538)-1-(3-{[tert-butyl (dimethyl)silyl]loxy}-2,2-

20 dimethylpropyl)-7-chloro-5-(2, 3=-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lmethyl}-1, 3-
thiazol-5-yl)-3-phenylacrylate (0.09 g, 0.12 mmol} obtained
in Example 102-(2) in acetonitrile (5 ml) under ice-cooling.
After stirring at the same temperature for 1.5 hours, water

25 (2 ml} was added thereto and the mixture was extracted with
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3.88 (3H, s), 4.20-4.35 (3H, m, 4.42 (1H, d, J = 13.8
Hz), 6.29 (1H, s), 6.57 (1H, s), 6.95 (1H, dd, J =
2.4, 7.5 Hz), 15 6.99-7.11 (2H, m, 7.14-7.37 (4H, m,
7.44 (1H, s), 7.93 (1H, s). (3) A boron trifluoride
di ethyl ether conmplex (22 I, 5818 mmol) was added
dropwi se to a solution of ethyl (22)-

2-(2-{[ (3R 59)-1-(3-{[tert-butyl (di methyl)silyl]oxy}-2
,2 20

é%ﬂ?ﬂrgﬂéﬁ£@5|?65 &PJoroTée(gréagi@EEQQéfp@@QY%ésgegxﬁlth

a]rh%ta%%x%§ i1 eny% acfﬁﬁget%@z@pi@% %%ﬁ{ménylar;eé over
ﬂ%ﬁﬁg zﬁﬁggp 5

| cCe- COO I Ng %(#?%?é%%?élg?%gg?@%%e Ilég?‘r{’é r@hﬁced
RS e 2 B s B AT hene:

h
etlte‘égﬁﬂrd%u%osodlun?gﬁ §¥§§1&?S§3@§Pfgn 5 © ﬁﬂ Was

gueous s tide so ron, dri d over

f at dth trat
FREDES 1A S RoSer B0 S EOBEERLE R SOt gk PALEY sor
eous_sodi un1h

Soition (1% Tachieh e o St e Seire fagn o
B al AT Ay, S fouts, Toe et avc,
aCI§H(]'r%% ? |%£%$X&t§g&§g%%%£aﬁ%ﬁ§g¥lwgge%ggge&3w1th
an aqueous saturated sodium chloride scluticn, dried cver
magnesium sulfate, and then concentrated under reduced
pressure to obtain (2Z)-2-(2-{[(3R,58)-7-chloro-5-(2, 3~
dimetheoxyphenyl)-1- (3-hydroxy-2,2-dimethylpropyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1, 3-
thiazol-5-yl)-3-phenylacrylic acid (0.07 g, 0.11 mmcl, 853%)
as pale yellow noncrystalline powder.

'H-NMR {(CDCl;) 8: 0.65 (3H, s), 1.06 (3H, s), 3.18 (1H,

d, J = 12.0 Hz), 3.39 (1H, 4, 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 (14, d, J = 14.4 Hz), 6.21 (1#, s), ©.58 (1H, d,
J = 1.8 Hz), 6.90-7.00 (1H, m), 7.02-7.10 (ZH, m), 7.17-

7.40 (7H, m), 7.51 (1H, s}, 8.06 (1H, s).

Example 103

(2R) = (2-{[ (3R, 58) -7-chloro-5-{2, 3-dimethoxyphenyl)-1- (3-
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10 an aqueous saturated sodi um chloride sol ution,
dried over magnesiumsulfate, and then concentrated
under reduced pressure to obtain
(22)-2-(2-{[ (3R 5S)-7-chloro-5-(2, 3-

di met hoxyphenyl ) - 1- (3- hydr oxy-3,42- di net hyl propyl ) - 2- ox
o_
1,2,3,5-tetrahydro-4, 1- benzoxazepi n-3-yl ] methyl }-1, 3
15 thiazol -5-yl)-3-phenylacrylic acid (0.07 g, 0.11

L e T
r&elr‘g'goga%%p:{%&% ylnmghgﬁ y( Pt dy 2o 1§ HEh gy acetic

1%& dd, J = 7.2 20 Hz), 4.49 (1H, d, J = 14.4
S 6. 21 (1H s) 6.58 (1H, d, J =1.8 Ft),

6. 90- 7. OOCL;H m, 7.02-7.10 (2H, my, 7.17- 7.40 (7H,
n, 759 H:s), 8.06 (1H, s). Exanple 103 25

(3Rh58) 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1-(

be :zeplﬂ-'I -yl ] methyl }-1, 3-t hiazol -5-yl ) (hydroxy) ac
eti | cording to a simlar manner to that

of e¢99m he GHtl e compound was obtai ned.
1H, CDC13) .64 (3H, s), 1.03 (3H, s), 3.20
( 1H ') OH

According to a similar manner to that of Example 99,
the title compound was obtained.

H-NMR (CDCly) &: 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, =), 3.88 (3H,
sy, 4.30-4_.40 (1H, m), 4.44 (1H, 4, J = 14.1 Hz), 5.33 (1lH,
s), 6.18 (1H, s}, 6.59 (1H, 4, J = 1.8 Hz), 6.97 (1lH, dd, J
= 1.8, 7.8 Hz), 7.09-7.21 (2H, m), 7.26-7.40 (2H, m), 7.66

(14, s).

Example 104
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]methyl}—1;3—thiazol—4—yl)*3-

methylbutancic acid
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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, 10 s), 4.30-4.40 (1H, m, 4.44 (1H d, J

= 14.1 Hz), 5.33 (1H, s), 6.18 (1H, s), 6.59 (1H, d,

J =1.8 Hz), 6.97 (1H, dd, J 1.8, 7.8 Hz),

7.09-7.21 (2H, m, 7.26-7.40 (%IQI 7.66 (1H, s).

15 Exanpl e 104

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

hydroxy 2,&-di met hyl propyl ) - 2-oxo0-1, 2, 3, 5-tetrahydro-4
gXa |n3yl]methyl}13th|azol 4-yl) - 3-

noFfd: acid 240 C C 'OH According to a

ther to that of Exanple 16, the title

vvas obtai ned. 1H NVR (CDC13) 6: 0.65 (3H, s),

3, , 1.39 (3H, 5 s), 1.41 (3H, s), 2.71 (2H,

0- 3. 21' 1H, brs), 3.43 (1H, d, J = 14.4 Hz),

& 6.3, 15.6 Hz), 3.59-3.71 (2H, m,

SP N3 9 (3H s) 4.32 (1H, t, J = 6.3 Hz),

6.21 (1H, s), 6.60 (1H d,
6.99 (1H, dd, J = 2.7, 10
, 7.35-7.45 (2H, m).

According to a similar manner tc that of Example 16,
the title compound was cktained.

'Y-NMR (CDCl3) &: 0.65 (3H, s), 1.05 (3H, s), 1.39 (3H,
s}, 1.41 (3H, s), 2.71 (2H, s), 3.10-3.21 (1lH, brs), 3.43
(1H, d, J = 14.4 Hz), 3.51 (lH, dd, J = 6.3, 15.6 Hz},
3.59-3.71 (2H, m), 3.62 (3H, s), 3.89 (3H, s), 4.32 (1H, t,
J = 6.3 Hz), 4.46 (1E, d, J = 14.4 Hz), 6.21 (1lH, s), €.60
(14, 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, n).

Example 105
(2-{2-[{(3R,58)=-7-chloro-5-(2,3~dimethoxyphenyl}-1-{3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3, 5-tetrahydrc-4,1-

benzcoxazepin-3-yl]ethyl}-1,3-thiazcl-5-yl)acetic acid
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Exanpl e 105
(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1I-(3-
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
, 1 15 benzoxazepin-3-yl]lethyl}-1, 3-thiazol-5-yl)acetic
acid 241 C OH (1) To a solutik@n of
(3R, 55)-1-(3-acet oxy-2, 2-
di met hyl propyl ) - 7-chl or o- 5- ( 2, 3- di net hoxyphenyl )-1, 2, 3
, 5- tetrahydro-2-oxo-4, 1- benzoxazepi n- 3-et hanol (1.0
g, 1.98 5 mmvol) obtained in Exanple 50-(1), acetone
cyanohydn ’%éﬁZS m, 2.57 mmol) and toluene (20 M)
rlbutylphosphlne (0.74 m, 2.96 mol)
odl tar bonyl di pi peridine (0. 75 g, 2.96

ni trogen atnosphere, and the m xture was
roon110 tenperature for 3 hours. After
) was added dgthe mi xture was stirred for

and\t herp ed to renove insoluble
. ThéM#HQtd te Was concentrated under
resgure a he resul ting residue was

by silica gel colunm chromatography
15 sol vent: hexane-ethyl acetate
; to obtain 3-
[(3R 53) - 7-chl or o- 3- (2- cyanoet hyl ) - 5- (2, 3- di met hoxyphe

> oxoUz>, 3T Py bl 92 nehz 63 Bz Pl AL T(BFFCGFPXY;2: 2

dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl)-1,2, 3,5~

tetrahydro-2-cxo-4, 1-benzoxazepin-3-ethancl (1.0 g, 1.98
mmol) obtained in Example 50-(1), acetcne 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
remcve 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,58)~-7-chloro-3-(2-cyanoethyl)-5-{2, 3-dimethoxyphenyl) -
2-0xo-2,3-dihydro-4,1-benzoxazepin-1{(5H)-y11-2,2-
dimethylpropyl acetate (0.75 g, 1.46 mmol, 74%) as

colorless noncrystalline powder.
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di met hyl propyl acetate (0.75 g, 1.46 mmuol, 74% as
colorl ess noncrystalline powder. 242 1H NVR (CDC 13)

S: 0.94 (3H, s), 2.03 (3H, s), 2.00- 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 343%1.1 Hz), 3.86 (1H, d,
J =11.1 Hz), 3.90 (3H, s), 3.99 (1H, dd, J =4.8, 7.5
5 Hz), 4.57 (1H, d, J = 14.4 Hz), 6.27 (1H, s), 6.66
(1H, d, J =2.1 Hz), 7.00 (1H, dd, J 3 0, 7.2 Hz),

(iR 3 ol 80 ). ) 8lo Zald i BP0 oo

%%%I Febeoks f(sé?%S) o ol lsﬁlﬁloﬂ% reApdal o -
."i‘z{“’%% hyld -5 (233- d%]’_‘;tﬁo?(%p*(‘gﬁy'& 250x012, 3-dihydeogg (13,

enzoxazepln 1( di net hyl propyl acet ate

cg_mé( 10 91123”“0 %@e t g ned '”3E§§g¥’i§ 1%5 (5)=ar@n‘?' 84Ny ¢

n1ktu e Was rfe

%ﬁd@dlaﬁﬂeF%éXtﬁgg &gsbgg£f$ @ &?%tgg " acé SélH ol
grd i grommiceves vag, veshed,w it veler e o (o,
Foaibed pf Cés e, * The | be ??EZ ?@2?3@2”%“ LA
g{]fled by silica gel colunm chromatography

(2) ©,0"-diethyl dithiophosphate (0.20 ml, 1.17 mmocl)
was added toc 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)-y1]-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 agueous 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,58)-3-(3-amino-3-thioxopropyl)-7-chloro-5-
(2,3-dimethexyphenyl} -2-oxo-2,3-dihydro-4, 1-benzoxazepin-
1(bH)-yl]-2,2-dimethylpropyl acetate (0.38 g, 0.69 mmol,

71%) as a pale yellow crystal.
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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 hydro- 4, | - benzoxazep

in- 1(5H)-yl]-2, 2-di net hyl propyls 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 (3H, s) , 2.03 (3H,

s), 2.20-2.34 (2H, m, 2.71-2.94 (2H, n), 3.52 (1H d,

J =1yl 63. (3H, s),s (Hod = 3L 12,03 (31,
). 3%%%{ '('lﬁ_l?(:l?g)’% %95 35 75% (3H 2y )1 (
dIH 2 120X =36. diz)m) 5 él 5ﬁ :élé‘h @'2}1,1 ;L431512-IZ)(1H6 36 J =

(1H,"s), 6.64 I—f,d , 95704(1H n,
174 1§ 112)24 {26 Mu, 7 ?9 élw 1H Jd 9.0 k)1 #z35 3.88 (1H,
H J = 490Hz)7o74o 1H, ), 7.48
élhh' bfi} i?ﬂzﬁCC@r@'@ ngz0 the sigsl @mmaﬂneﬁ asgthat:z),
of Exa 10 16 usi ng

3 S)33-(3-amn hi pxepr |)zY-chl ggo =
%Zié @I?T‘et oxkglpheir%lg %Z%)XOQZQQ g?% dr Z 4@I -@%egggxagepJ

éEX% }?ﬁw%%é £ @4 ﬂ!’it heq Pr@pyk ‘?tha‘(%(’bﬁ?' nedzgn 14, 4,

(2), e tit nmpounhd was oObt ai ne

i%ﬁal%%ﬁﬁéo&%gﬁ%?-%z Pty B o

1H m, 3.61 (3H, 3.74 (2H,
’82733’% 71'%’1 , 3.m)ég (3H, g), 4.8)46 (1H, <(:|, J o

14 4 rg? Acc d£n5tto the similar manner as that of Example
16 using 3-[{3R,58)-3-{3-aminc-3-thioxopropyl}-7-chloro-5-
(2, 3~dimethoxyphenyl)-2-oxo-2, 3-=dihydro-4, l1-benzoxazepin-
1(5H)-y1l]-2,2-dimethylpropyl acetate cbtained in Example
105-(2), the title compound was obtained.

'H-NMR (CDCls) &8: 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, 4, J = 14.4 Hz), 6.15 (1H,
s), 6.59 (1H, s), 6.92-7.02 (1H, m), 7.13-7.23 (2ZH, m),

T.25-7.40 (3H, m).

Example 106
-(2-{2-[(3R,58)-7-chlorc-5-(2,3-dimethoxyphenyl) -1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yllethyl}-1,3-tihazel~-5-yl)propionic acid
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s), 6.59 (1H, s), 6.92-7.02 (1H, m, 7.13-7.23 (2H,
m, 7.25-7.40 (3H, m). 20 Exanple 106
3-(2-{2-[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl )-1-(3

hydr oxy- 2, 2- di met hyl propyl ) - 2-Qx0- 1, 2, 3, 5-tetrahydro-4
, 1-

benzoxazepi n-3-yl]ethyl}-1, 3-ti hazol -5-yl ) propionic
acid 244 C According to a simlar manner to that of
Exanpl e 105, the title conpound was obtained. 1H NWVR
(CDC13) 6: 0.4 (3H s), 1.04 (3H s), 2.17 5 2.41
(2H, W@=p.62 (2H, t, J = 7.2 Hz), 2.95-3.21 (5H, m,

3.36 S%= 14.4 Hz), 3.607 (3H, s), 3.612 (1H
d 1. P Hz), 3.88 (3H, s), 3.84-3.94 (1H m,

4. J = 14.4 Hz)Q 6.14 (1H, s), 6.60 (1H, d,
5 6.98 (1H, ddlJ = 2.4, 6.9 Hz),

7. H\m .48H(3H, m). 10 Exanple 107
2 ) - { ofjo- 5- (2, 3- di met hoxyphenyl ) - 1- ( 3-
hyq'§3@Xy_ ) O N

Z-HI | propyl)-2-o0xo-1, 2,3, 5-tetrahydro-4, 1-
behzoyaz pin-3-yl]ethyi}-1, 3-thiazol-5-carboxylic
acHd™245

According to a similar manner to that of Example 105,
the title compound was obtained.
'H-NMR (CDCls) &: 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), 3.8607 (3H, s}, 3.612 (1H, d, J
11.7 Hz), 3.88 (3H, s), 3.84-3.94 (1H, m), 4.44 (1lH, d, J =
14.4 Hz), 6.14 (1H, s), 6.60 {(1H, d, J = 1.8 Hz), 6.98 (1H,

ad, J = 2.4, €.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)-Z-oxo-1,2,3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]ethyl}-1,3-thiazcl-5-carboxylic acid
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Cl According to a simlar manner to that of Exanple
105, the title conpound was obtained. 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), 3.37
(1H d, J = 14.4 Hz), 3.62 (3Hy4ss), 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 (1H s), 6.61
(1H, d, J = 2.1 Hz), 6.99 (1H, dd, J = 3.0, 6.6 Hz),
7.13-7.2342H m, 10 7.29 (1H d, J = 8.7 Hz), 7.35

(1H, LHs 1, 8.7 Hz), 8.27 (1H s). Exanple 108
2-{2- 5S¥H;7- chl or o- 5- (2, 3- di met hoxyphenyl )-1-(3 15
hydr o , 2 di met hyl propyl ) - 2-oxo- 1, 2, 3, 5-t et r ahydr o- 4
oxazepi n-3-yld ethyl } -1, 3-ti hazol - 4-car boxylic
Q i Accordingito a simlar manner to that of
1097\t heStJ onpound was obt ai ned. 1H NWVR

DSEE)N340. 643H) s), 1.05 (3H, s), 2.22 5 2.50
(2Hc M/ 3.06-3.3B7(2H, m, 3.17 (1H, d, J = 11.4 Hz),
3.@§iiiﬁ, d J =14. 1 Hz) , 3.61 (3H, s) , 3.62 (1H

d,%g 11.4 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 5.4,

7.5 Hz),

According to a similar manner to that of Example 105,

the title compound was cbtained.

ly-NMR (CDCls) &: 0.64 (3H, s), 1.06 (3H, s), 2.20-

2.50 (24, m}, 3.08-3.32 (2H, m), 3.17 (1H, 4, J = 11.4 Hz},

3.37 (1H, 4, J = 14.4 Hz), 3.62 (3H, s}, 3.63 (lH, d, J =
11.4 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 5.1, 7.5 Hz},

4.48 (1H, 4, J = 14.4 Hz), 6.16 (1H, 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, 4, J = 8.7 Hz), 7.35 (1H, dd, J = 2.1, 8.7 Hz),

8.27 (1H, s).

Example 108
Z2-{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}-1,3-tihazol-4-carboxylic acid
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4.46 (1H, d, J = 14.1 Hz), 6.15 (1H, s), 6.60 (1H d,
J = 2.1 Hz), 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 59)-7-chl oro-5-(2, 3¢ met hoxyphenyl)-1-(3
15

hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-t et rahydro- 4
, 1- benzoxazepin-3-yl]ethyl}-1,3-thiazol-4-yl)acetic
aci d 247 G Accord| ng to a simlar manner to that of

Exanpl e=305,“5the title conpound was obtai ned. 1H NMVR
(CDC1R 0c84 (3H, s), 1.05 (3H, s), 2.18 5 2.45
(2H, 3@3330(3H nm, 3.38 (1H, d, J = 14.4 Hz),
3.617 (3H, s), 3.618 (1H, d, J = 11.7 Hz), 3.77 (2H,
g 1°2 Hz), 3.89 (3H, s), 3.93 (1H dd, J = 5.4,
7. 4. )47 d, J =14.4 Hz), 6.16 (1H, s),

6. , Hz), 6.95 (1H, t, J = 1.2 Hz),
6. 9@37 1 (aH, mN 7.23 10 (2H, rﬁ, 7.31 (1H, d,

J GoSyT Hz), 7.36 (1H, dd, J = 2.1, 8.4 Hz). Exanple
%é [(3R 5S) - 1- ( 3- acet oxy- 2, 2- di et hyl propyl ) - 7- chl or
(2,3-%?ﬂ%¥ﬂb&§pﬁ%n§l?lQ}%QB-W?QP%FSF?eFPQEyBFoEﬁ?TPle 105,
the title compound was obtained.
'H-NMR (CDCl;) &: 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 (14, d, J = 14.1 Hz), 3.61 (3H, s), 3.62 (1H, d, J =

11.4 Hz), 3.8%9 (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)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yllethyl}-1,3-thiazol-4-yl)acetic acid
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benzoxazepi n-3-yl]ethyl}-1, 3-thiazol -5-carboxylic acid
248 OH According to a simlar manner to that of
Exanple 14, the title conmpound was obtained. 1H NWR
(CD3OD) 3: 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), 10
4.45 (1H, d, J =14.1 Hz), 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 Hz), 7.90 (1H, s). 3.60-3.92 (3H, m, 3.87 (3H,
s), 4.75-4.90 (1H, m, 6.20 (1H, s), Exanple 111
21R~-B1§) - 7- chl or o- 5- (2, 3- di met hoxyphenyl ) - 1- (3

-g{néthylpropyl) 2-oxo-1, 2, 3, 5- tetrahydro 4
{xazepin-3-yl]ethyl }-1, 3- thlazole 4-yl)-3- 15

H,C
H,C
O™ “oH

According to a similar manner to that of Example 1053,

the title compcund was obtained.

'H-NMR (CDCls) &: 0.64 (3H, s), 1.05 (3H, s), 2.18-

2.45 (24, m), 3.03-3.30 (3H, m), 3.38 (1H, d, J = 14.4 Hz),

3.617 {(3H, s), 3.618 (1H, 4, 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},

(18, d, J = 14.4 Hz), 6.16 (1H, s), 6.61 (1H, d, J = 2.1
Mz}, 6.95 (1H, t, J = 1.2 Hz), 6.95-7.01 (1H, m), 7.16-7.23

(2H, m), 7.31 (1H, 4, J = 8.4 Hz), 7.36 (1H, dd, J = 2.1,

8.4 Hz).

Example 110

2-{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}~1,3-thiazol-5-carboxylic acid
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1H NVR (CDC13) 8: 0.64 (3H, s), 1.05 (3H, s), 2.18 5
2.42 (2H, m), 2.73-2.82 (1H, ™), 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), 3.9024g01 (1H, ), 4.47 (1H
d, J = 13.8 Hz), 5.10-5.17 (1H, m), 6.15 (1H s),
6.60 (1H, d, J = 2.1 Hz), 6.95-7.01 10 (1H, m), 7.07
(1H, s), 7.15-7.21 (2H, m, 7.31 (1H, d, J = 8.7 Hz),

7.36 (1H, %: J =21, 8.7 Hz). Exanple 112
(2E) - 3Z-{ TESR,SS]-7-chIoro-5-(2,3-dinethoxyphenyl)-
1- (3 L

hydr oxy42, 2> di met hyl propyl ) - 2- oxo- 1, 2, 3, 5- t et r ahydr o- 4
zepin-3-yl}ethyl)-1,3-thiazol-4-yl)acrylic

ac'd 2 Accordlng to a S|n1lar manner to that of
Ex. " he | e conpound was obtai ned. 1H NMVR
(CD )m41 06 (3H, s), 2.20 5 2.43
(2H§ 3, @5 3. 2H , 3.38 (1H, d, J = 14.4 Hz),

3. @g 3H, s), 3.60-3.59 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
@ 98 (1H, dd, J = 2.7, 6.6 Hz), 7.14-7.29 (3H
n), °32 (1H, d, J = 8.7 Hz), 10 7.37 (1H dd, J =

2 f%coggzﬂg7tgsa(%1 1gaer§n%gr3tgt%hat of Example 14,
the title compound was obtained.

'H-NMR (CD;0D) &: 0.98 (3H, s), 0.99 (3H, s), 1.98 (3H,
s), 1.90-2.23 {(2H, m), 2.90-3.20 (2H, m), 3.58 (3H, =),
3.60-2.92 (3H, m), 3.87 (3H, s), 4.45 {(1H, d, J = 14.1 Hz),
4,75-4.90 (1H, m}, 6.20 (iH, s), 6.51 (1H, 4, J = 2.1 Hz),
6.99-7.21 (3H, m), 7.35-7.45 (14, m), 7.54 (1H, d, J = 9.0

Hz), 7.90 (1H, s).

Example 111

3-(2-{2-[ (3R, 58)-7-chlore-5- (2, 3-dimethoxyphenyl) -1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-ylJlethyl}-1,3-thiazole-4-y1l)-3-

hydroxyprepionic acid
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113
-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3

Exanp
3- (2-

;—M—
N @

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
,1 15
benzoxazepln 3-yl]ethyl}-1, 3- thlazol 4-yl ) propionic
acid 2561 CI S H3ICO NOH H3C_ 0 HO According to a
simlar manner to that of Exanple 88, the title
conpound V@§G_Pbtal ned. 1H NVR (CDC13) 6: 0.64 (3H, a),
1. 05 (/3% 32.20 5 2.42 (2H, m, 2.60-2.75 (2H, m,
?»HHan) 3.38 (1H d, J =14.7 Hz), 3.619
3%24 (1 d, J =11.7 Hz), 3.89 (3H s),

= 4 69Hz) 4.48 (1H, d, J = 14.7

1H a) 6 1 d, J =1.8 Hz), 6.80
2§9 '7.17-7.23 (2H, 'm), 7.27-
R,

e 114

10 I
58) N—c H 2, 3- di met hoxyphenyl )-1-(3

3- @@3{2
hyﬁ@ -2, 2- dlnethylp?%pj?) 2-0x0-1, 2, 3,5-tetrahydro-4
1

According to a similar manner to that of Example 18,
the title compound was obtained.

'H-NMR (CDCl;) &: 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, &, J = 12.0 Hz), 3.37 (1K, d, J =

13.8 Hz), 3.61 (3H, s), 3.62 (lH, d, J = 12.0 Hz), 3.89 (3H,

s), 3.20-4.01 (1H, m), 4.47 (1H, d, J
(1H, m), 6.15 (1H, s), 6.60 (1H, 4, J = 2.1 Hz), 6.95-7.01
(14, 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]-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-thiazol-4-yl)acrylic acid

13.8 Hz), 5.10-5.17
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benzoxazepi n-3-yl]lethyl }-1, 3-thiazol -4-yl)-3-net hyl but
anoic acid 252 Cl According to a simlar manner to
that of Exanple 16, the title conpound was obtai ned.
1H-NWR (CDC13) 6: 0.65 (3H, Skygl.06 (3H, s), 1.38
(3H, 5s), 1.39 (3H, s), 2.20-2.42 (2H, m, 2.67 (1H
d J =15.0 Hz), 3.10-3.35 (3H, m, 3.41 (1H, d, J =
14.7 Hz), 3.62 (3H, s), 3.63 (1H, d, J = 11.7 Hz),

3.90 (3F| 6),,3.96 (1H, t, J = 5.7Hz), 4.48 (1H d, J
= 14. 816 (1H, s), 6.61 (1H, s), 6.90 (1H, s),
7.00 { ddﬁ“ﬂ =21, 7.8 Hz), 7.14-7.22 10 (2H, m,
7.30- 740 (2H, m. Exanple 115
&2 ‘58) 7-chl oro-5-(2, 3-di net hoxyphenyl ) - 1- ( 3- hyd
O i met hyl propyl ) -2-oxo0-1, 2, 3,5-tetrahydro-4, 1
15 z0Xxazepin- 3 ]acetyl}-1, 3-thiazol -4-yl)acetic
aci 53 (1y—A.sqgl ution of a sulfur trioxide
pyrH,eli ng compl ex @&6.2 mmol) in DVMSO (18 ml)

wag cadded dropw se to a Jgolution of
1- (3- acet oxy- 2, 2-%i met hyl propyl )-7 5
chﬂ%ro-S-(Z,B-dinethoxyphenyl)-1,2,3,5-tetrahydro-2-ox

o-
According to a similar manner to that of Example 19,

the title compound was cbtained.

'"H-NMR (CDCl;) &: 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 (iH, dd, J = 5.7, 7.2
Hz), 4.47 (1H, 4, J = 14.4 Hz), 6.16 (1H, s}, ©6.59 (1H, d,
J = 15.3 Hz), ©.60 (l1H, 4, J = 2.4 H=z), 6.98 (1H, 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, J = 2.4, 8.4 Hz), 7.58 (1H, d, J = 15.3 Hz).

Example 113
3-{2-{2-[(3R,55)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl)-2-oxe-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]lethyl}-1,3-thiazol-4-yl)propionic acid
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4, 1- benzoxazepi n- 3-ethanol (3.66 g, 7.23 nmol)
obtained in Exanple 50-(1) in dichloronethane (70
m). After stirring at roomtenperature for 1.5
hours, water (15 m) was added. After extraction with
di chl oronet hane (150 ml), the.anganic 10 |ayer was
washed with a 5% aqueous potassi um hydrogen sul fate
sol ution, an aqueous saturated sodi um hydrogen
carbonate sol ution, water and an aqueous saturated
sodi um chbq&kde solution, and then dried over

magne ¥ sul'tfate. After concentration under reduced
press t hefsesul ting 15 residue was purified by
silica ol um chr omat ogr aphy [ devel opi ng sol vent:
hexane- et hyl acetate (2:1)] and then washed with

5l X hexane to obtain 3- [(3R 58) 7-

- 0X0- 3- ( 2- oxoet hyl ) - 2,

xyphenyl ) -

d|h¥@ro- ,1<benzo;h
20, te (2.39 g, 4.
?4/ . 254 1H NMR (CDC1®) 5: 0.95 (3H, s), 1.02 (3H,
0203(3H s), 286(1H ddd, J:12 5.4, 17.7
Hz) 09 (1H, ddd, J. 1,2, 6.9, 17. ,
) = e }ngst%za(%ﬁﬂllé)’ m%m?@r(*iﬁ tf}atﬁ% ?%a_nﬂbl 88,
, 3.86 (1H, d, J = 11,1 Hz), 5 3.89 (3H, s), 4.42
‘EITH tJdHleJcmﬁoﬁndaw@sk@?taan%é (1H, d, J = 14.1 Hz)
6.28 (1H, s), 666%1H , J—18Hz 696- 7.
(1H, W-NMR 16:DC123 2H0-Af, (3H2857, 4@ C3H, 3k, Sgrsf- 20~

2.42 (2H, m), 2.60-2.75 (2H, m), 2.90-3.25 (3H, m), 3.38

-yl]-2,2-di net hyl propyl

|, 6699 as a white

(14, d, J = 14.7 Ez), 3.619 {(3H, s}, 3.624 (1EH, d, J = 11.7
Hz), 3.89 (3H, s), 3.96 (1H, dd, J = 5.4, 6.9 Hz), 4.48 (1lH,
d, J = 14.7 Hz), 6.16 (1H, s), 6.61 (1H, d, J = 1.8 Hz),
€.80 (1H, s), 6.96-7.03 (1H, m}, 7.17-7.23 (2H, m), 7.27-

T7.40 (ZH, m).

Example 114

-(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-yljethyl}-1,3-thiazol-4-yl)-3-methylbutanoic

acid
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(1H, br) . (2) A solution of

3-[(3R 5S5)-7-chloro-5-(2,3 10

di met hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2, 3-di hydro-4, 1-
benzoxazepi n- 1(5H) -yl ] - 2, 2-di met hyl propyl acetate (2.0
g, 3.97 mmol) obtained in Exg g@le 115-(1) in

di chl oronethane (25 m) was added dropw se to a
solution of tert butyldinmethylsilyl cyanide (0.59 g,
4.17 mol ), potassium 15 cyanide (44 ng, 0.68 mol)
and 18-croyn-6-ether (0.42 g, 1.59 mmol) in

di chl oragtt hdhe (25 m) under nitrogen atnosphere.
The m e ¥Hs stirred at roomtenperature for 18

(41:9-3:1)] to obtain
rt-

buMyi(dlnetbyl)S|Wy
3-He

ftyanoet hyl ) - 7- chl or o- 5- ( 2,

CH
oxyphenyl)-2-6&o-2?%-dihydro-4,|-benzoxazepin-l(
5%5- yl]-2, 2-di met hyl propyl acetate (1 96 g, 3.04

nnDI, 770 as 25 a white crystal. H N 1
R e SO o8 18 T of, Napnch, 68 tEaToPr EfeTplgl6:
(9/2H 5), 0.79 (9/2H s), 0. 9; (3/2H s), 0.96
g 21Htjs§ C%“@%U%%H“a%)o 5238€9-45 (2H, m), 3.52 (1H,
d, J =14.1 Hz) 3 62 (3H %? 3 73 1/ 2H d J =
11. 1HHgMR (CDCls) &: .06 (3H, , 1.38 (3H,

s}, 1.39 (3H, s), 2.20-2.42 (2H, m}, 2.67 (1H, 4, J = 15.0

Hz), 3.10-3.35 (3H, m), 3.41 (1H, d, J = 14.7 Hz}, 3.62 (3E,
s), 3.63 (iH, d, J = 11.7 Hz), 3.90 (3H, s), 3.%c (1lH, t, J
= 5,7Hz), 4.48 (1H, d, J = 14.7 Hz), 6.16 (1H, s), 6€.61 (1lH,
s), 6.90 {(1H, s), 7.00 {l1H, d4d, J = 2.1, 7.8 Hz), 7.14-7.22

(2B, m), 7.30-7.40 (ZH, m).

Example 115
(2-{[(3R,58)-7-chlocro-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



i0

15h

20

53.74 (1/2H, d, J = 11.1 Hz), 3.98-4.16 (1H, m, 4.55
(1/2H d, J = 14.1+t), 4.56 (1/2H, d, J = 14.1 Hz),
4.61-4.76 (1H m, 6.26 (1H, s), 6.99 (1/2H, d, J =
2.7 Hz), 7.01 (2/2H, d, J = 2.7 Hz), 6.95-7.02 (1H
m, 7.10-7.39 (4H, m. (3) D pkenyl dithi ophosphoric

acid (0.39 g, 1.55 nmmol) 10 was added to a sol ution
of 3-[(3R 5S)-3-(2-{[tert-

butyl (di met hyl)silyl]oxy}-2-cyanoet hyl)-7-chl oro-5-(2,
3- O

[ r~»ohe%yl) 2- 0X0- 2, 3-di hydr o- 4, 1- benzoxazepi n- 1(
ZSHanethylpropyl acetate (0.5 g, 0.78 mmol)
e’ i Exanple 115-(2) in isopropyl alcohol (10
m ), and the 15 m xture was stirred at 60C for 14
he®nmi xture was cooled to roomtenperature and

yncent'rat ed der . reduced pressure. The

esﬁ)ve( pyrified by silica gel colum
chrgerat ogr a itfﬁgpﬁn sol vent: hexane- et hyl
acg?f?€9©4l 9- 3 1)] to ob %in 3- [(3R,55)-3-(3 20
an130 2-{[tert-butyl (di methyl)silyl]oxy}-3-thioxopropy
I

ggln%&a&eéu SOMEBISE oY B SUHF et hot Sr oGl PhEbiAYE Conplex

0.48 g, _0.

é%Iiﬁ3§ 596 %Iﬁgg?b/Qm|/%§O ngOQitgyéélgé?edzérepﬁése to a
2H, 3/2H, s), 0.76 (9/2H, s

%%u%aonoom %%/éw -4y 3oa©%t?§1'2¥+2s§lmzifbgl?§péyif =7~

2.03 (3H, .
chloro-5-(2, 3-dimethoxyphenyl)-1,2,3,5-tetrahydro-2-oxo-

4,1-benzoxazepin-3-ethancl (3.66 g, 7.23 mmol) obtained in
Example 50-(1) in dichloromethane (70 ml). After stirring
at room temperature for 1.5 hcurs, water (15 ml) was added.
After extraction with dichloromethane (150 ml), the organic
layer was washed with a 5% aqueous potassium hydrogen
sulfate sclution, an agquegus saturated sodium hydrogen
carbonate sclution, 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 chromatography
[developing solvent: hexane-ethyl acetate (2:1)] and then
washed with 2-propancl-hexane to obtain 3-[(3R,55)-7-
chloro-5-(2,3-dimethoxyphenyl)-2-oxo-3-(2~oxoethyl) -2, 3-
dihydro-4, l1-benzoxazepin-1{5H)-yl]=-2,Z2-dimethylpropyl

acetate (2.39 g, 4.74 mmol, 66%) as a white crystal.
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25

s), 2.01-2.20 (1H, n), 2.39-2.60 (1H, n), 3.51 (1/2H
d, J 14.1 Hz), 3.52 (1/2H, d, J = 14.1 Hz), 3.60 (3H,
s), 3.69-3.78 (1H, n), 3.84 (1/2H, d, J = 10.8 Hz),
3.85 (1/2H, 5d, J = 10.8 Hz), 3.89 (3H, s), 4.08
(1/2H dd, J = 6.0, 10.5 Hz), 4429 (1/2H, t, J = 6.6
Hz), 4.54 (1/2H, d, J = 14.1°Fz), 4.56 (1/2H d, J =
14.1 Hz), 4.63 (1/2H, t, J = 6.6 Hz), 4.72 (1/2H dd,
J =4.5 9.0 Hz), 6.25 (1H, s), 6.60-6.67 (1H, m,

6 ool (Rhe s o YL 435K M1 020 2u7%:7; 82,05 (3r,

(1H, n) tion of

%uty (d.ﬁl%%yf§ Ty?]oiy%ﬁgeﬁhlbxopropyﬁi "7 cﬁ?or Fdd J

ainé%hoxyphe r3 3 oko- 253 élﬁydrb i - nzoxg%éplﬁ %(

ﬁ§%| *%tﬁlﬁe3'2§3rﬁ'ﬁiaﬁpka 11 %§>Q§H ?hy? =%%1.1 mz),

?1%an§ﬁmg§0:? %Zd?§%e8é33f§1£35'4hoﬁngnh£ te?eg%aqgh d,
o XEUTE) ned: 241 T bt et ol EhOB: 3f-afletdt 8 L 1age) - 6-96-

21%% g?@d 23 dltn}%gyeé?mzfgolﬂ roﬁm5grleaoa$gﬁous 20 .81

nﬁgne5|un1 sul fate, and then concentrated under
uced pressure. The resulting residue was purified
by silica_ gel um _chromato developlng

sol veht! %ei%h%té@%y@fa%e{éﬁgrg%h179CElT¥P ~£5 (ébfai n

ethyl (2-{2-[(3R/ 5S)-7-chloro-5-(2,3 ,
diméthoxyphernyl)-2-0x0o-3-(2- oxoethyl) 2,3-cdihydro-4,1-

benzcxazepin-1{5H)-y1]-2,2-dimethylpropyl acetate (2.0 g,
3.97 mmel) 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 mmel) 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 sclvent: hexane-ethyl acetate
{41:9-3:1}] to obtain 3-[(3R,58)-3-(2-{[tert-

butyl (dimethyl)silyl]oxy}-2-cyanoethyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)~2-oxo-2,3-dihydro-4, l-benzoxazepin-1{5H) -
vl]-2,2-dimethylpropyl acetate (1.9%6 g, 3.04 mmol, 77%) as

a white crystal.
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25

di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2- di net hyl pr opyl ) - 2- ox
o 257

1, 2,3,5-tetrahydro- 4, 1- benzoxazepi n-3-yl ] - 1- hydr oxyet h
yl}- 1,3-thiazol -4-yl)acetate>Ee. 18 g, 0.28 mmol, 45%
as a white crystal. 1HNWR (CDC13) S 0.65 (3H, s),
1.05 (3H s), 1.26 (3H 5t, J=17.2 Hz), 2 25-2. 48
(1H, , 2.50-2.70 (1H, m, 3.15 (1H t, = 11.1

<), picha iy i A

£§%%H§4.07 %1 é%g Jg_gzo(iéng/gg g 2. 1655, %é/éﬂ o)

é% B "44%iz 2(&12%% 2%9(1%16842%}’1535}({1/2&1/%52 (LH,

%%}- 11{3*% ﬁ%E 3Eé§(%%§ g oi'Zikﬁlﬁfﬁk)? 6§ 11.1 Hz},

(28 p ettt b, rihsie it ) tm

EEL R R R o
2 % %6t%}$ah§570 299- 6%6%%Xa§épgn?3?yﬁ]Ei-hydroxyé%KZH d
St bl ek 5%6‘%?@2 a%oﬂri%}?% 175 Laghetd ne

n1xture was stirred 20 at 70C for 4 ter
st andi P %pla%ﬁdmw%?aph%betaﬁe 37%5\ Br | teradgmmel)

of f u5|qg Celite and the filtrate
was added to a solution of 3-[(3R,538)-3-({2-{[tert-

butyl (dimethyl)silyl]oxy}-2-cyanoethyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4,1-benzoxazepin-1{5H) -
y1l]1-2,2-dimethylpropyl acetate (0.5 g, 0.78 mmcl) obtained
in Example 115-(2) in isopropyl alcohol (10 ml), and the
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 cclumn chromategraphy [develcping solvent:
hexane-ethyl acetate (41:9-3:1)] to obtain 3-[(3R,55)-3-(3-
amino-2-{ [tert-butyl (dimethyl)silyl]loxy}=-3-thioxopropyl)-7-
chloro-5-(2,3-dimethoxyphenyl)-2-oxo-2, 3-dihydro-4,1-
benzoxazepin-1(54)-yl]-2,2~dimethylpropyl acetate (0.48 g,
0.71 mmel, 91%) as a white crystal.

'H-NMR (CDCls) &: -0.06 (3/2H. s), -0.02 (3/2H, s),

0.03 (3/2H, s), 0.04 (3/2H, s), 0.76 (9/24, s}, 0.81 (9/2H,
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was concentrated under reduced pressure. The resulting
residue was purified by silica gel columm

chr omat ogr aphy [devel opi hg sol vent: hexane- et hyl
acetate (3:1-2:1)] to 25 obtain ethyl

(2-{[ (3R, 55)-7-chl oro-5- (2, 3-digget hoxyphenyl ) 258

1- (3- hydroxy- 2, 2-di net hyl propyl) - 2-oxo-1, 2, 3, 5-tetrahy
dr o-

4, 1 benzoxazepi n-3-yl]acetyl }-1,3-thiazol -4-yl)acetate

§ o 3 FuaRhy 0578 T3¢ Gl P f YT Bun aR R P oms
1% (?11 g)zo (%@ (:?lr['r dd3§ _7, %g gl gmé3él5§1H&/9H q, J
f’ﬁf%%"ﬁ@%mié?y 5D b 55) Ho. ).
%4698*{'8 21%0 %ﬁH 33%4‘]3119@198 e ‘Ibégé)(f}Hé 18- %EH (1/2,
§ 07 SRl this ey Geerstie- B (i gerug.‘iﬁ 5

e LATES éﬁéﬁ SPE P 8x§ .‘23 T mef nf pi o651y -9
§%2%§?%-te?r%@y&}/2ﬁ 1dbeﬁzﬁx§%ebi%Zétyﬁ]géeﬁ§(?H1 §
e )

§059e§1@& fbfr B ho@r%5mitglsﬂ1?rl%b Af tér7 s?éné?ﬁg

to cool the m Xt ure
.82 1H, m).

"wll

{(4) A soluticn of 3-[(3R,55)-3~({3-amino-2~{[tert-
butyl (dimethyl)silyl]oxy}-3-thicxopropyl)-7-chlorc-5-(2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, l-benzoxazepin-1 (5H) -
y1l]=-2,2~dimethylpropyl acetate (0.42 g, 0.62 mmol) cbtained
in Example 115-(3) and ethyl 4-chloroc-3-oxcbutancate (84 pl,
0.62 mmol) 1in ethanol (10 ml) was stirred at 8C°C for 32
hours. After standing to cool, water (5 ml) was added
thereteo and the mixture was extracted with ethyl acetate
(120 ml). The organic layer was washed with an agqueous
saturated sodium chloride solution, dried cover 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)] tec obtain ethyl (2-{2-[(3R,58)-7-chloro-5-(2,3-

dimethoxyphenyl)-1-{(3-hydroxy-2, 2-dimethylpropyl) -2-oxo-
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was acidified with 1IN aqueous hydrochloric acid (1 m)
and 20 extracted with ethyl acetate (70 m). The
organi c |l ayer was washed with an aqueous saturated
sodium chl oride solution, dried over magnesi um

sul fate, and then concentrated-under reduced
pressure. The resulting crystal was washed with ethyl
acet at e- hexane and then dried under 25 reduced
pressure to obtain (2-{[(3R 5S)-7-chloro-5-(2,3 259 5

ﬁ,i $et hoxypbenyld »d= 4 31 bygn 0x¥s 2o 21 AL 5ey L prapubbxdeeXyl i -
11 %é'hf £§1r§1 ﬁwcét&ﬁ@e?é%@zsp' 9- §syﬂn&@§etxbk;1a§ a

thi azo etic acid (40 0. 07 mmol as a
crystal. 1H NWR (CDClS) 8 0 65 (3H s),
‘%%£ (%f?é€¥i 3.16 (1H, d, J = 12 ., 3.41 (1H

3' 61%?&?% e)]cﬂ@%z (1§4 %W}W 0 ¥E§5 33&283 HZ?L 26 (3H,
17e): 2 Aip (%F#de "1 5, smrﬁ)% Py g61élﬁikﬁg T3.15
@f%“’ S T ATT 7. 35 Wy Ty T Rae By My oe-. 0
§¥€2 m (3%5%%» (F/Eht of be 52(9%3 é(%%th%%ypﬁeny|)1Tz(§ , 3.75
&g%T°§9L2?Za%iﬁ%%hy?bTO%y??-éléggl1?553,sftér?ah§&r&-52"

1%7 (128, dd, 7= 4.2, 11.1 Hz), 4.10-4.30 (3H, m), 4.47
(1/2H, 4, J = 14.4 Hz), 4.50 {(1/2H, d, J = 14.4 Hz), 5.11-
5.23 (14, m), 6.18 (1/2H, s), 6.19 (1/2H, s), 6.61 (1/2H, d,
J = 2.1 Hz), ©6.63 (1/2H, 4, J = 2.1 Hz), 6.94-7.02 (1H, m),
7.085 (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
a solution of ethyl (2-{2-[(3R,58)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1-{3-hydroxy-2, 2-dimethylpropyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]-1l-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
at 70°C for 4 days. After standing to cool, inscluble
substances were filtered off using Celite and the filtrate
was concentrated under reduced pressure. The resulting
residue was purified by silica gel celumn chromatography
[developing solvent: hexane-ethyl acetate (3:1-2:1)] to

obtain ethyl (2-{[(3R,58)-7-chloro-5-(2,3-dimethoxyphenyl)-
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benzoxazepi n- 3-yl ] acetyl }-1, 3-thi azol -5-yl ) propi oni c
acid Cl According to a simlar manner to that of
Exanpl e 115, the title conpound was obtai ned. 20

1H NWR (CDC13) 6: 0.65 (3H, s), 1.04 (3H, s), 2.76
(2H, 260 t, J =7.2 Hz), 3.145E%H, 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, dd, J =

O - 1 X 455 = re—-
BB IPY L 105, e

@ ﬁgogngéxééfklﬂiB %ﬁ%ﬁ%ggﬁﬁ}igfb H%laZo§842yﬁ2aﬁgHate

s)

’%d.{r@' H%ﬁgg’? 38”;'950 §§t§ éwggggxyphenyl) 1-(3-

oXy di met h | propy oxo-1, 2, 3, 5- tetrahydro 4

benzglxgzMeRpl %C%Clyai] 1- Ingrox(yP{hyﬁ} 1, A TIR VA yﬂ)’ac (5H,
’2-{2‘{%3%,%%517:.3?%%norwrefz JoEMb.s w2y, 341, 6,
£l mpthopyphenyl )1y (Fahvdroxy: 2, 216! %Ehayl PROBKLY: 830%1x,
123595 PHESIEL 05 - DARZONR2oBL 6 k] v @Xgenl 10,3
f??tf’“i‘?{%'nm, dd, J = 3.9, 10.8 Hz), 4.20 (2H, q, J = 6.9
Hz), 4.49 (1H, d, J = 14.4 Hz), 4.60 (1H, dd, J = 4.8, 8.1
Hz), 6.18% (1H, s}, €.63 (1H, s8), 6.95-7.01 (1E, m), 7.15-
7.22 (2H, m), 7.36-7.43 (2H, m), 7.57 (1H, s).

(6) A solution of ethyl (2-{[(3R,58)-7-chlorc-5-(2, 3=
dimethoxyphenyl)-1-(3-hydroxy-2, 2-dimethylpropyl) -Z2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllacetyl}-1, 3-
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
extracted with ethyl écetate (70 ml). The organic layer
was washed with an aqueocus saturated sodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting crystal
was washed with ethyl acetate-hexane and then dried under

reduced pressure to cbtain (2-{[(3R,58)-7-chloro-5-(2, 3-



Exanpl e 115-(4), a 1N aqueous sodi um hydroxi de
solution (1 20 mM) and ethanol (5 m) was stirred at
roomtenperature for 261 2 hours. This m xture was
acidified wth 1IN aqueous hydrochloric acid (1.2 m)
and then extracted with ethyl ,zacetate (35 m). This
extract was washed with an aqueous saturated sodi um
chl oride solution, dried over magnesium 5 sul fate, and
then concentrated under reduced pressure to obtain

{%ﬂ% o Ty i Fet Py T B5neT 22 ot 37 S0Pk | by
b2 %e%-z%ex%%ae*adr%- 1 }-R%%%%i%%ﬁyﬁ} Y 4RV adol 4
% QLQ@ Og%%%%éss %?Ilne p hdergyaﬁﬁﬁ%ﬂ ?%Dbl@f g:pale

6 (3H 1.05 (3H, 2.30 2.70 (2H, ny, 3.17
B(Glﬁ ‘§ Cﬁyssgéfl 7 Hz)( 3 2)0 (1H, d, J N 14. 4 Hz), 3.61

s (MHated SdT . 588 GO 8 248 G P 2
B F % ?z‘;%h(zéfﬂ 9&&"(% 9.4 ﬁ’% 85Fe 25333 ity ca, g
Hhs, %(wzgo 6P b Lk Gy, 269%120? (P,
?8(822?%??% 595 (hior dds. 12258 b ot RodyHRbnyf) 21 (35, &
j = 14.1 Hz), 4.60 (1H, dd, J = 4.8, 8.4 Hz), 6.1l¢ {(lH, s},
10 6£.62 (1H, 4, J = 2.7 Hz), 6.93-7.00 (1H, m}, 7.10-7.20C (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-yljacetyl}-1,3-thiazol-5-yl)propionic acid

O—cH

3
(S
C
O
Cl o]
O RN} S O'}'“I
N > Q |
H,C 00 N
H,C
HO
According to a similar manner to that of Example 115,

the title compound was obtained.

20 'H-NMR (CDCli;) &: .65 (3H, s), 1.04 {3H, s), 2.76 (2H,
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hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepi n-3-yl]-1-hydroxyethyl}-1, 3-thiazol -5-
yl )propionic acid 262 Cl According to a simlar manner
to that of Exanple 117, the title conpound was

obt ai ned. 1H NVR (CDC13) 8: 0.6f (3H s), 1.04 (3H,
s), 2.13 5 2.41 (2H m, 2.50-2.60 (1H m, 2.61 (2H,
t, J =7.5H), 3.10 (2H, t, J =7.5 Hz), 3.10-3.10
(1H, m, 339(1/2H d = 13.8 Hz), 3.40 (1/2H, d,

J
157 ka2 SR ok S e e 7 -

s %%7%2 btk de I &?3&*2 R i -
jz%kpe’n%?? E;a(%l(é%h”l 75155739 (2H gnL. 13.81572,433.85 (3a,

SRt O 7d&h'9f° 5-£2, 3pdbmBLhoxyphenyh)y; | of 3ghyd1s g

Gee ok B R Jae e Bl e SL B oz am,
BUF (lagrm) ang eyt cllorige (9. 45 m&égﬁﬁ?‘)_bﬂ .

7.74 (1lH, s).

Example 117

(2-{2-[ (3R, 58)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxe-1,2, 3, 5-tetrahydro-4, 1-
benzoxazepin~3-yl]-1-hydroxyethyl}-1,3~thiazol-4-yl)acetic

acid

o
042 S
Il
H.C N
H?iT/J OH

A mixture of 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-yl]-1l-hydroxyethyl}-
1,3-thiazol-4-yl)acetate (0.25 g, 0.40 mmol) obtained in
Example 115-(4), a 1N aqueous sodium hydroxide solution (1

ml) and ethanol (5 ml) was stirred at room temperature for
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acet oxy- 2, 2-di net hyl propyl )-7-chloro-5-(2,3 5
di nmet hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1- benzoxaz
epin- 3-yl]acetic acid (2.5 g, 4.81 nmol) in THE (25
m) at room tenperature. The m xture was stirred for
4 hours and then concentratedgynder reduced pressure.
The resulting residue was dissolved in
di chl oronmet hane (30 m ). Ethyl 2 10 thi opheneacetate
(0.69 m, 4.57 mmol) and tin chloride (1.24 m, 10.6
L) yer epadded; dr opwi 5esundeg; EeeacRothngn LRGeSk
he m xture was warned to roomtenperature and
' 13.pQurs. > The) r8aGH QB SeLHLL AR WA PAUEEH 1
?&é%ﬁ?@%éﬁg?egcgﬁdfgk%rﬁg}e§§§ﬁtﬁ gic%!oron%thaﬁe (170y
%ta% ggg 819?“'fhiéygﬁtFQQt“@§Qe9a§hEH h%&ﬁqgﬁogﬁueous
ydrochl oric ~acid,” water and an aqueous saturated
sodiumchl oride sol ution, ' vel, Hagnes| -
TR SRS ER: £ S b e e - TBY 125 Thagnesiun

ressure. The resulf?ﬂcené;ad e und;r égLugge £Qcure to
g?ff%%?ge?n%oF%ﬁ% %%?%%%{6%#%%h§n§% [%eve?op|gg

S rnE ] ERg LA
et M S B R R
B LTy Ee T peB et Aaol - (PR o RRAt AL or T( 3y 2z0lm4-

ot assi um car bonate (86
gl)acetic acid (0.24(g, 8940 mmol, quant.) as colorless

noncrystalline powder.
'H-NMR (CDCls) &: 0.66 (3H, s), 1.05 (3K, s), 2.30-

2,70 (2H, m), 3.17 (1H, t, J = 11.7 Hz), 3.40 (1H, d, J =

14.4 Hz), 3.61 (1H, 4, J = 11.7 Hz), 3.63 (3H, s), 3.79 (24,

s), 3.9C (3H, s), 4.19-4.32 (1H, m), 4.48 (1/3H, d, J =

14.4 Hz), 4.50 (2/3H, 4, 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, 4, 0 = 2.4 Hz), 6.98-7.03 (lH, m), 7.07 (lH,

7.15-7.23 (2H, m), 7.30-7.42 (2H, m).

Example 118
3-{2-{2-[(3R,58)-7-chlorc-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-

vl)propionic acid
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15

0.63 nmmol ) was added thereto, and the m xture was then
heated to reflux for 2 hours with stirring. After
standing to cool, the mxture was acidified with IN
aqueous hydrochloric acid (1.5 m) and then extracted
with ethyl 10 acetate (35 m )., hhe organic |ayer was
washed with an aqueous saturated sodi um chloride
solution, dried over magnesiumsulfate, and then
concentrated under reduced pressure. The resulting
residue was purified by preparative |iquid

chr omgkegraphy [ devel opi ng sol vent: 15

wat er at opdH,rile (9:1-5:95)] to obtain

(5-{I -7-

chl oro- 2 , 3-di met hoxyphenyl ) - 1- ( 3- hydr oxy- 2, 2-
Givpethy! propy | ) - 2- oxo- 1,12, 3, 5-t et r ahydr o- 4, | - benzoxaze
pi ackt yl 32t hienyt) acetic acid (52 ng, 0.09
nol" 2% 4 )Ml as pal e yellow noncrystalline

S)He3Y19 (1H, d, J = 11.7 Hz), 3.28 (1H, dd, J = 4.5,
16y , 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 .89 (5H .4.45 (1H, d = 14.1 _Hz
20se Rabprayta iR Blngtaphifisrlyo fnate e  siikpas 117,

1H, s 6.95-7.1 2H, , . (.11-7.20 (2H, , (.35
Las %%ﬁ&e(ﬁpmpﬂf? V&R eglﬁla?éa = 3.6(FE).ananple
120

povgjzo%NW(cmls) S:70.65 (3H, s), 1.04(3H,
)

'H-NMR (CDCli) &: 0.66 (3H, s), 1.04 (3H, s), 2.13-
2.41 (24, m), 2.50-2.60 (14, m), 2.61 (2H, t, J = 7.5 Hz),
3.10 (2H, t, J = 7.5 Hz), 3.10-3.10 (1H, m), 3.39 (1/2H, 4,
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
(1/28, d, J = 13.8 Hz), 4.474 (1/2H, d, J = 13.8 Hz), 5.01-
5.20 (1H, m), 6.17 (1/2H, s), 6.19 (1/2H, s), €6.58-6.63 (1lH,

m), 6.95~-7.02 (1H, m), 7.15-7.30 (2H, m), 7.31-7.43 (3H, m).

Example 119
{5-{[ (3R, 5S8)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-hydroxy-
2,2-dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yljacetyl}-2-thienyl)acetic acid
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4-{[ (3R 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-(3- hydr
oxy 5

2, 2-di et hyl propyl ) -2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl } -1, 3-ti hazol - 5-car boxylic
acid Cl 10 CHs According to asghsm | ar manner to that
of Exanple 26, the title conpound was obt ai ned.

1H NWR (CDC13) 6: 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), 6-63 (1H d, J =12.0 Hz), 3.75 (2H, dd, J =
1.5, ), >3.88 (3H, s), 4.48 (1H, d, J = 14.4
Hz), Wit, J = 6.6 Hz), 6.18 (iH, s), 6.55
6.96 (2H, dd, J = 2.7, 15 7.8 Hz), 7.13 (1H
8 Hz), 7.32-7.40 (2H, m), 8.71 (1H, s)

Sh 7- ro-5-(2, 3-di ent hoxyphenyl )-1-(3

hydrexy- £, 2=di propyl ) - 2-oxo0-1, 2, 3, 5-tetrahydro-4
, 1 266

beH&o azepi ne- 3-yl ] -1, 3-thiazol -5-yl)acetic

ac Owve C

DME (1 drop) and thionyl chloride (0.42 ml, 5.77 mmol)
were added dropwise to a solution of 2-[(3R,58)-1-(3-
acetoxy-2,2-dimethylpropyl)-7-chlcocro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
2-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 dichlorcmethane (30 ml). Ethyl 2-
thiopheneacetate (0.69 ml, 4.57 mmol) and tin chloride
(1,24 ml, 10.6 mmol) were added dropwise under ice-ccoling
thereto. The mixture was warmed to room temperature and
stirred for 13 hours. The reaction solution was poured
into ice-water and extracted with dichloromethane (170 ml).
The organic laver was washed with 1IN aqueous hydrochloric
acid, water and an agueous saturated sodium chlcoride
sclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue
was subjected to silica gel column chromatography

[developing soclvent: hexane-ethyl acetate (1:1-3:7)] to
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SOH (1) Ethyl (diethoxyphosphoryl)acetate (4.76 m,

24 mmol ) was added dropwi se to a suspension of sodi um
hydride 5 (0,88 g, 22 mml) in THE (108 m) at OC

After stirring for 30 mnutes,

3-[(3R 5S)-7-chloro-5-(2,3 264

di met hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2, 3-di hydro-4, 1-
benzoxazepi n- 1(5H) -yl ] -2, 2-di net hyl propyl acetate

(10.8 g, 20 nnDI) was added. After stirring for 1
Hour s the, i xt s ep 19: Was) di Lusedout b hyephylqagetalepropyl) -

mashed W th an aqueous saturated ammoni um chl ori de

+Hﬁéf%L§Dg2a@-@ﬂﬂ@@Héx%ﬁﬁéH§? e§ éQgLynﬁcblgttgﬁrahydro—

ution, dried over esi um sul fate, and’t

T e

f@%ﬁyﬁ%ﬁ%‘éﬁ@ [670. 5 (3 37 Fet holy pey T +3°8x3”
T2 L. et Thhy @S- 5 1% hehzokarepP R 3551 2 B Shoate °° ™9
Gt e g R Bt 0
%%ﬁ%%dz'g4 %él%% Ea ﬁ%sﬁo §S(§1EP gt_ %%n%g7k%kié tandlng
{00826 1S iP5 uge ‘ﬁa%1a%ﬁ3h?93&1‘*§t56%?q8%85(z
hydrochloric acid (1.5 ml) and then extracted with ethyl
acetate (35 ml). The organic layer was washed with an
agueous saturated sodium chloride sclution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was purified by
preparative liquid chromatography [developing solvent:
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 ncncrystalline powder.

'H-NMR (CDCls) &: C0.65 (3H, s), 1.04(3H, s), 3.19 (1H,
d, J =11.7 Hz), 3.28 {(l1H, 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 (14, dd, J = 8.1, 16.8 Hz), 3.89 (5H, s), 4.45 (1H, d,
J = 14.1 Hz), 4.58 (lH, dd, J = 4.5, 8.1 Hz}, 6.17 (1lH, s),

6.62 (lH, s), 6.95-7.10 (2, m), 7.11-7.20 (2H, m), 7.35-
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H m 7.27 (4 H n). (2) Ethyl
(2E)-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, | -benzoxazepi n-3-yl]-2-butencate

(15 g, 26.1 nmol) obtained in Exanple 121-(1) was

di ssolved in nethanol (150 m ), magnesium (3.17 g,

131 mmol ) was added thereto, and the m xture was
sti{resyfop, 3 hoges,1fhey105r eagt pop 50l uti on was

di [ ut ed Mﬁth'ethyl acetate, washed w th 1N aqueous
hydrochl ori c acid, an aqueous saturated sodi um

chl oride solution, dried over anhydrous nagnesi um

, d then concentrated under reduced pressure.

ﬁ%%ﬁﬁ%%s%%@e was di ssolved in nethanol (150 m), a 1IN

q sod] deoxi,de_ ' _MAS 3_hyd _
OHEEIRAD TRE R E L g - SRR BRe ST 1 T oy trony

eaction_solution concentrate dyced
e A T R R e
washed with ethe T ueoys, .|l aye s_agidified_ .
R R StaCte BT bERE S Te Tt hokRaSoteRtr 118 actd
extracted with ethyl acetate. The organic | ayer was
vvasheh Vel er, dried over magnesium sul fate, and

t hen ent@dt ed under reduced pressure. The residue
was osgolPed in nmethylene chloride (100 m),
ine\(6.46 m, 80 mmol) and acetyl chloride (4.98

plP) wer e cadded 25 thereto, and the m xture
i 1 our. Af t er
N —
HSCﬁJ @] N%/S
H,C

According to a similar manner to that of Example 26,

the title compound was obtained.

'H-NMR (CDCls;) &: 0.65 (3H, s), 1.05 (3H, s), 3.15 (1H,
d, T =12.0 Hz), 3.40 {1H, d, J = 14.4 Hz), 3.60 (3H, s),
3.65 (14, 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 H=z), 4.55 (1H, t, J =
6.6 Hz), 6.18 (1H, s), ©.55 (lH, s}, 6.96 (2H, dd, J = 2.7,
7.8 Hz), 7.13 (14, ©, J = 7.8 Hz}, 7.32-7.40 (2H, m), B8.71

{1H, s).

Example 121
(2-{3-[(3R,58)-7-chloro-5-{2, 3-diemthoxyphenyl)-1-(3-

hydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1~
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268 water (50 m) was added, the reaction solution was
stirred for 4 hours and then extracted with ethyl
acetate. The organic |ayer was washed with an aqueous
saturated sodium chloride solution, dried over
magnesi um sul fate, and then 5. ggncentrated under
reduced pressure. The residue was purified by silica
gel colum chronatography to obtain 4-

[ (3R, 5S)-1-[ 3-acet oxy- 2, 2-di met hyl propyl ]-7-chl oro-S-(

ARGy 7Y 2l BER L b Y, ST FBiPaRYaroY Y 185 ES0R5L
,\I Mde anoic acid (10.9 g, 19.8 mmol, 760). 10
13) 6: 0.94 (3 H s) 1.02 (3 H, s) 1.56-

A A 4A~dhe 2. 03 (3 H s) 2.37 (2 H t, J =7.16 Hz)
3.51 ( H d, J = 14.13 Hz) 3.61 (3 H, s) 3.70-3.92

) 04\ 6 H d, J = 14.13 FE) 6.24 (1 H, s)

1 H,,d, / Hz) 6.98 (1 H s dd, J = 7.54,
G 15-7. SWJ H cat8 M. (3) I|sobutyl

carbon e €hloride (0.55 mM, 4.20 mmol) was added to
a so ion of 4-[(3R, 5S)-1-[3-acet oxy-2, 2-

dine @ropyl] 7-chl oro-5- (2, 3-di net hoxyphenyl ) - 2- oxo

-1 5-tetrahydro-4,|-benzoxaz 3- t
RIIEs I AR R R e i G A N NPT
and trlethylan1ne (0,53 M, 3.83 mmol) in

Wit YA RcREERT der PR AF) tat ao@lspaﬂaltsﬂe% 2pgiempgygdride

stirred at OC for 30 mnutes. To the _
(0,88 g, 22 mmol) in THF (108 ml} at 0°C. After stirring

4

for 30 minutes, 3-[(3R,55)-7-chloro-5-(2,3-
dimethoxyphenyl)-2-ox0-3-{2-oxoethyl)-2,3-dihydro-4,1-
benzoxazepin-1(5H)-yl]-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 an aqueous
saturated ammonium chlcride 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,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]-Z-butencate (11.
g, 20 mmol, 100%).

'H-NMR (CDCl3) &: 0.95 (3 H, s) 1.03 (3 H, s) 1.28 (3
H, t, d = 7.06 Hz) 2.03 (3 H, s) 2.74 (2 H, m) 3.53 (1 H,

J = 14.13 Hz) 3.62 (3 H, s) 3.86 (6 H, m) 4.18 (2 H, q, J =
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reaction solution at 0C, 4-am no-3-oxobutanoic acid
hydrochl oride (0.71 g, 4.02 mmol ) obtained in Exanple
1-(2) 25 was added and pyridine (0.47 m, 5.84 mol)
was then added 269 dropwi se. After stirring at room
tenperature for 1 hour, the reagtion solution was
diluted with ethyl acetate. This was washed with IN
aqueous hydrochloric acid, a 5% agueous 5 potassium
hydrogen sul fate sol ution, an aqueous saturated

§o§gug&pygrggen Qrb nahe sghuﬁgogz§ng 3p aqugous, g =

sat urated sodlun1ch orlde sofufion, dried over

f?QQES%Eg}éUEE g? %ang @ ?9”ﬁe”§rahed aNder yz) 6.95 (2

duce essur eS| ue was i ssolved in THE

Layes reagent (1.8 g, 4.44 10 mmol) was
l(l’dd%g‘%here}(@ ﬁ fhe m xture was stirred at 70C for

L hour, Theyts %g;f 1Sk yLi 08, vas (diLuLed,vi bh, et hy

acet a er an an aqueous rat ed

iomﬁ?ﬁ%ﬁéw ﬁzgigééggn?d%dg %fgtﬁg%nﬁ SLUOL) —2-ox0-
ﬁ{?sigd,Rﬁgagggg%_gd}wﬁgﬂ%g%kssonygop,f5 -Brogagherfs (15 o
SlgﬁﬂggbsaEB?inagééé P L T g%éaaissaived in

t h | fat I t h t t
BPHRe el nyF ShcBear oPETHESCPBairc. fagor Lade MBSheton EROSC

wat er
thereto, and the mixture was stirred for 3 hours. The

reaction sclution was diluted with ethyl acetate, washed
with 1N agquecus hydrochloric acid, an aqueous saturated
sodium chloride sclution, dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure. The
residue was dissolved in methancl (150 ml), a 1N aquecus
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
dissclved in water and washed with ether. The agquecus
layer was acidified with 1N aqueous 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. 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
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20 dried over magnesium sul fate, and then concentrated
under reduced pressure. The residue was purified by
silica gel colum chronatography to obtain the title
conmpound (1.0 g, 1.66 nmol, 43%. 1H NVR (DMSO d6) S:
0.76 (3 H s) 0.83 (3 H s) 1o63 25 1.86 (4 H m
2.90 (2 H t, J =6.78 Hz) 3.02-3.20 (2 H m 270 3.51
(3 H s) 33.64(1H d, J=124.13 Hz) 3.78-3.87 (m 5
H 4.31 (1 H d, J=14.13 Hz) 4.53 (1 H t, J = 5.09

{FQ%r6S§@ ﬁﬂ I'14x1a§’)a§c:’1é3§ (éhglrgacélonzséﬁukgﬁn7wé§ E2irred

,d, J21-7. m 7.41 (1 H, s)
g?g}%éﬂ$ggéd%§%ﬂ%?§nl %tzgct§d5ﬁlfg étﬁy@ﬁa&étﬁkeq Fhe
§f§§ﬁi§- i&g& 55) 5 Ta 5 0507 5e £ 2, 3- debhexyRbep¥klyalsbdium
%hPéPFéQy£818g¥£%]2d9§8§} § g éﬁgsgg xdg %a%e}oand then

enzoxazepin azo proplonlc

aCId ﬁ%réggécﬁﬁ% 9?§8c8d rg?nn BethgEB% o&as

e Cco oun was O talne

LR KR R R
E'_ §§)5§ 64 (1 B gy 57 24513.H8) 18+ 4853186 LA B oMb (2, 3-
dimethoxyphenyl)-2-oxo-1,2,3,5-tetrahydrc-4, 1-benzoxazepin-
3-yl]butanoic acid (10.92 g, 19.8 mmol, 76%).

'H-NMR (CDCls) &: 0.94 (3 H, s) 1.02 (3 H, s) 1.56-
2.00 (4 H m 2.03 (3 H, s) 2.37 (2 H, £, J=7.16 Hz) 3.51
(1 H, ¢, 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 ad, J = 7.54, 2.26 Hz) 7.15-7.37 {4 H,
m) .

(3) Isobutyl carbonate chloride (0.55 ml, 4.20 mmol)
was added to a solution of 4-[{3R,58)-1-[3-acetoxy-2,2-
dimethylpropyl]-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lbutanoic acid (2.0
g, 3.65 mmol) obtained in Example 121-(2) and triethylamine
(0.53 ml, 3.83 mmcl) 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-oxobutanoic acid
hydrochloride (0.71 g, 4.02 mmol} obtained in Example 1-(2}

was added and pyridine {0.47 ml, 5.84 mmol} was then added
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(1H d J =14.13 Hz) 4.53 (1 H t, J = 5.09 Hz) 6.05
(1H s) 6.37 (LH d J =245 H) 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). 20 271 Exanple 123

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

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

, 1- benzoxazepi ne-3-yl]propyl}-1, 3-thiazol-4-yl)acetic

acid CI CO2H 5 (1) D ethyl cyanonet hyl phosphonate

&? , 24 nmol) was added dropwi se to a suspension
sodlun1hydr|de (0.88 g, 22 mmol) in THE (108 nl)

(R0 SRR ”%t(25§ﬁﬁfﬁe ReREarensPE- 3. 595 10"
géégtfége% l% gn Eh&?i?té?lgggﬂz8§gg§phgﬁlg§g) y&LlS was

dr'me propy ace

S AU e [ T IR0 e
hI d d

P SATIHS COR i AT i th b g L AL
oncentrated u der?igﬁuced ressure.

. The
FER M R o B R s e 168 D) Juteold®saturated

sodium chloride sclution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
dissclved in THF {20 ml), Lawesson’s reagent (1.8 g, 4.44
mmol) was added thereto, and the mixture was stirred at
70°C for 1 hour. The reaction solution was diluted with
ethyl acetate, washed with water and an aqueous saturated
sodium chloride sclution, dried over magnesium sulfate, and
then concentrated under reduced pressure. The residue was
dissolved in ethanol (20 ml), a 1N aquecus sodium hydreoxide
solution (10 ml) was added, and the mixture was stirred for
4 hours. The agqueous layer was acidified with a 5% aguecus
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 (DM30-dg) &: 0.76 (3 H, s) 0.83 (3 H, s) 1.63-

1.86 (4 HE, m) 2.90 (2 H, t, J = 6.78 Hz) 3.02-3.20 (2 H, m)
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magnesi um (2.4 g, 100 nmmol) was added, and the m xture
was stirred for 2 hours. The reaction solution was
diluted wth ethyl acetate, washed with 1N aqueous
hydrochloric 20 acid and an aqueous saturated sodi um
chloride solution, dried over~anhydrous nmagnesi um

sul fate, and then 272 concentrated under reduced
pressure. The residue was dissolved in nethylene
chloride (68 m), triethylamne (3.69 m, 26.6 mmuol)

gy apetyl ghigrige {1udlqnly 2112 18MRL) ¥ey6-30ged(n,
and the nix

ure was stirred for hours.’ 5 The

I{A)Zg‘zﬁ.é%f’\?ﬁ%“té?”JV‘@slﬁjii%‘tﬁgl"‘ﬁ?g‘ﬁseﬁ‘yh acetate, 5 g9 Hy)

h™an"‘aqueous Ssat urated sodi um hydf ogen
t | Lt € [ -

Cior e ot it f ot Brfed ovr naghoatam uff ate, Yand’ 7 -

h d T i,d
fdl GG Tt by o T Eetiel 10" Sol bhmichf bt 891 aphy t 8% 7

btain 3- SS) - 7-chl - 3- (,3-
%Q%ﬂ%%To%géfﬁﬁgfg,g=§$n§iﬁ%Xy heﬂyf)gzggxggﬁ:S-dihydro
-4,1- benzoxazepin-1(5H)-yl]-2, 2-di met hyl pr opyl

acetate (5.5 g, 10.4 mol, 52%. 1H NWR (CDC13) S:

0.94 (3 H_s) 1.02 (3 H s) 1.66 15 2.41 (9 H,
Bk o?{10 H n) 4.56 (1 H d, J = 14.13 Hz) 6.25

1H s) 6.64 (1 H d, J=2.26 6.99 (1 H, ,
Lt p0a8 b - T all o agst i rp gt hostnbhy i Ts-
nydroxy-2,2-dimethylpropyl)-2-oxo-1,2, 3,5-tetrahydro-4, 1-

benzoxazepin-3-yl]propyl}-1,3-thiazol-5-yl)propionic acid
OMe
ﬂlii OMe
Cl O “ 5
O N,-g \/\Nﬁj’\—cozH
0

OH

According to a similar manner to that of Example 121,
the title compound was cbtained.

'H-NMR (DMSO-dg) &: 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, 4, J = 14.13 Hz) 3.78-3.86 (4 H, m) 4.31
(L 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,

dad, J = 8.67, 2.45 Hz) 7.66 (1 H, d, J = 8.85 Hz).
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(2) 3-[(3R 5S)-7-chloro-3-(3-cyanopropyl)-5-(2, 3-
di met hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, | - benzoxazepi n- 1(
5H) - 20 yl]-2, 2-di net hyl propyl acetate (5.3 g, 10
nmol ) obtained in Exanple 123-(1) was dissolved in a
4N hydrochl oric acid- ethyl acetiate solution (53 nl).
Thereto 0,0' -di ethyl hydrogen &‘thlophosphate (2.01
m, 12 nmol) was added and the mxture was stirred
overni ght. The reaction solution 25 was washed wth

é %gd over magnesium sul fate, and 273 then
concent r af éd under reduced pressure The residue mas

gﬂik%lgf%gy5§5— = RSOCQIK?EXO g@& %Q%ﬁﬁ¥ %rn
FoSN 9€3¥mérﬁg?ﬁﬁrérﬁr ba§%%892 %§b§”5°xa23§'” s
ggﬁf%%e%égleezz o BEoRY Lhr SedbaiyProd- 4kl gogsic acid

(2, 3-diget bpagyphenyl ) - 2- oxo- 2, 3-di hydro-4, | -benzoxazep
in- 1 cyl]-1, 1- dinethylethyl acetate (0.563 g, 1.0

nmol ) so%ﬁlned in Exanple 123-(2) was dissolved in

et hanol . Thereto ethyl

al =3- oxobuta ate (0.243 M, 1.8 mvol) was

reacti oN uti on was cooled to room

adg and he was stirred at 90C for 2 hours.
S ol
tenperature, a 1N gézegasﬂsodlunrhydrOX|de solution (5
2

OH
(1) Diethyl cyanomethylphosphonate (3.88 ml, 24 mmol)

was added dropwise to a suspension of sodium hydride (0.88
g, 22 mmel) in THF (108 ml) at 0°C. After stirring for 30
minutes, 3-[(3R,58)~7-chloro-5-(2,3-dimethoxyphenyl)-2-oxo-
3-(2-oxcethyl)-2,3-dihydro-4, 1-benzoxazepin-1(5H)-y1]-2,2-
dimethylpropyl acetate (10.8 g, 20 mmol) was added. After
stirring for 1 hour, the mixture was diluted with ethyl
acetate, washed with saturated ammonium chloride and an
agueous saturated sodium chloride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure. The residue was dissolved in methancl (105 ml),
magnesium (2.4 g, 100 mmol) was added, and the mixture was
stirred for 2 hours. The reaction sclution was diluted
with ethyl acetate, washed with 1N aguecus hydrochloric
acid and an agueous saturated sodium chloride sclution,

dried cover anhydrous magnesium sulfate, and then
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15 was added thereto and the m xture was stirred for 5
hours. The aqueous | ayer was acidified with a 5%
aqueous potassium hydrogen sulfate and then extracted
with ethyl acetate. The organic | ayer was washed with
water, dried over nagnesium fate, and then
concentrated under reduced 20 pressure. The residue
was purified by silica gel colunn chr omat ogr aphy to
obtain the title conpound (0.3 g, O. 498 nol, 50%

SRR ERMER ey pBofletolesth g, Phrhd ?eéihﬁ%z%%ﬁz
§E%§§%”%93 Bpttalhefs Infdrtifeliied nhZ fhpirihmine
43750 L) 4%%Fé)m$03% ?ng%C89Y35E%£?FéfeH2§'%ﬁz%i7.5&'2
ig?f% g%r%laépéé ﬁna)ghgsm%é%urg %%gn%Féifggj%br225%ours.
E?ér5§§CEl%ndFﬂéﬁﬂégé?86§|% 3ubeh: visRERIN hakrats. 4

%%ﬁQ%Qa%ébhna@-99Pﬁ955yﬁ?tp¥§r?ﬂig?&ﬂ€m4hagﬁsafy|F@rbonate

acid CI CO2H
solution and an agueous saturated sodium chloride soluticn,

dried over magnesijum sulfate, and then concentrated under
reduced pressure. The residue was purified by silica gel
column chromatography to obtain 3-[(3R,58)-7-chloro-3-(3-
cyancpropyl) -5-(2,3-dimethoxyphenyl) -Z-oxo-2, 3—-dihydro-4,1-
benzoxazepin-1(5H)-yl]-2,2~dimethylpropyl acetate (5.5 g,
10.4 mmol, 52%).

'"H-NMR (CDCls) &: C.94 (3 H, s) 1.02 (3 H, s) 1.66-
2.41 (9 H, m) 3.47-3.93 (1C H, m) 4.56 (1 H, d, J = 14.13
Hz) ©.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).

(2y 3-1{(3R,58)-7-chloro-3-(3-cyvancpropyl)-5-(2,3-
dimethoxyphenyl)-2-oxc-2,3-dihydro-4, l-benzoxazepin-1(5H) -
y1l1-2,2-dimethylpropyl acetate (5.3 g, 10 mmol) obtained in
Example 123-(1) was dissolved in a 4N hydrcchloric acid-
ethyl acetate solution (53 ml). Thereto 0,0 -diethyl
hydrogen dithiophosphate (2.01 ml, 12 mmel) was added and
the mixture was stirred overnight. The reaction solution

was washed with water, dried over magnesium sulfate, and
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10 "OH According to a similar manner to that of
Exanple 123, the title conpound was obtai ned. 1H NWR
(DMSO-d6) S: 1.89 (4 H m 2.94-3.19 15 J = 13.94 Hz)
3.78-3.88 0.75(3 H, s)0.83(3 H s)1.67- (4 H mM3.51(3
H s)3.64(1 Hd, (4 H m4.31(bH d,J =14.13 Hz) 4.52
(L H t, J =527 H) 6.05 (1 H s) 6.37 (L H d, J =
2.45 Hz) 7.12-7.28 (3 H, n) 7.50 (1 H dd, J = 8.76,
2.54 Hz,) 7.66 (1 H d, J =8.85 Hz). 20 Exanple 125

2rlen oncentrated under reduced pressure. The re51due was
3-(2- {[(3R 5S) - 7- chl or 0- 5- ( 2, 3- di met hoxyphenyl ) -1-(2, 2

1 h bt 2=
Rt hST Byt 1570961 18 4™8. Fot PaRyaro- s - bengoxaze

o, S SO )tk D acee o
%@ﬁ;&é?@%fgz sokpe %g'ﬁt h%;gagezg ? Bﬁ@ﬁzegggbggq_ (5H)
{1, 1-dimethylethyl acetate (2.8 g, 4.97 mmol, 50%).

MS (ES+) [M+1] 563

(3) 2-[(3R,58)-3~({4-aminc-4-thioxobutyl)-7-chloro-5-
(2, 3-dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, l1-benzoxazepin-
1(5H)-y1]-1,1-dimethylethyl acetate (0.563 g, 1.0 mmcl)
obtained in Example 123-(2) was dissolved in ethanocl (10
ml)., Thereto ethyl 4-chloro-3-oxocbutancate (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 aquecus sodium hydroxide sclution (5 ml)

was added thereto and the mixture was stirred for 5 hours.

The agueous layer was acidified with a 5% agueocus 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
mmcl, 50%).

‘H-NMR (DMSO-dg¢) 8: 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 (b



7.6 Hz), 3.31-3.44
6.0 Hz), 3.63 (3H,
m, 4.51 (1H, d, J

Hz), 3.02 (2H, t

52 (1H, dd, J =1

H s), 10 4.24-4.3
2

U)/\f—l'

\/I\)-
L
=

(JO(JJ

H :
1 , J = 2.1 Hz),

é ,
FE§, 6.31 (1H, s), H d
H, 14-7.22 (2H, m,

.8

(1H, dd, J =6. 6, 3.2 Hzhyg 7
7.33 (2H m. Exanple 126 15
3R, 5S)-7-chl oro-5-(2, 3- dlnEthoxyphenyI) 1-(2, 2-

hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, | - benzoxaze
P% g%y %?ﬁthd|}J4 n§£hy§ Bz 3" ﬁhggzpieHS gar@oxyglgg Hz)

Accordlng to a S|n1 ar manner to that of

(B0 4 ol gr P A
3%]5]% %ﬁj’ %g %ﬂggdrgéj 1@1 ??Hﬂzil 51 I—I dd J
Eg 5% S (%)Jdg §38g15'2%5)z 5 53)

5 7 13 7.23 (2H, m, 7.28- 7.35 (2H, m. 10 Exanple 127
2-{[ (3R, 55)-7-chl oro-5- (2, 3-di met hoxyphenyl)-1-(2, 2-
d|$ggfglf5£pyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze

Na=l oW NENE- W]

O__

2-{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]lpropyl}-1,3-thiazole-4-carboxylic acid
li OMe
OMe

CO,H

Cl

10 OH

According to a similar manner to that of Example 123,
the title compcund was obtained.
'"H-NMR (DMSO-dg) &: 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 = 8.7¢,

2.54 Hz,) 7.66 (1 H, d, J = 8.85 Hzj).

20 Example 125
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3-yl]methyl}-1, 3-thiazol e-4-carboxylic acid C 15 277
According to a simlar manner to that of Exanple 22,
the title conmpound was obtai ned. 1H NVR (CDC13) 6:
0.95 (9H, s), 3.35 (1H, d, J = 13.9 Hz), 3.50-3.69
(5H, m, 3.89 (3H s), 4.34 (IH;5 J =6.4 5 Hz),
4.50 (1H, d, J = 13.9 Hz), 6.33 (1H, s), 6.58 (1H, d,
J = 2 1 Hz), 6.99 (1H, dd, J = 1.4 Hz), 7.07-7.12
, 7.18 (1H, t, =7.9 7.25-7.35 (2H, m,
344

1
0,
).
%2%?[E§SE%S? Ex?mgllaggﬂ'ég Itnethox phen)yli -1- 2 2=
i

8.
Hz
di
ne hoxyp enyl
gt

2,34
Aty ronyl) -2-gug-, 2, 3, 5-L SLLangULo-4, 4 pegesiaecso-
B e e B R
0. 95 (9H osé 3.38 (1H, d, J = 13.9 ), 3.48 (1H, dd,
C Hz), 3.60-3.72 (4H, n), 3.79 (2H, s),
8),°%4.34 (1H, t, J = 6. 4.49 20 (1H
S 6.

HZ),
(1H, s), 6.99 (1H,

9 Hz), 6.33 (1H, s),

o s
L
CH

According to a similar manner to that of Example 1,
the title compound was cbtained.

‘H-NMR (CDCls:) &: 0.95 (9H, s), 2.28 (3H, s), 2.64 (Z2H,
t, J =7.6 Hz), 3.02 (2H, t, J = 7.6 Hz), 3.31-3.44 (ZH, m),
3.52 (1H, dd, J = 15.0, 6.0 Hz}), 3.63 (3H, s}, 3.8%9 (3H, s),
4,24-4,30 (1H, m), 4.51 (1H, d, J = 13.8 Hz), 6.31 (lE, s),
6.57 (14, 4, J = 2.1 Hz), 6.97 (14, dd, J = 6.6, 3.2 Hz},

7.14-7.22 (2H, m), 7.24-7.33 (Z2H, m).

Example 126
2—={[(3R,55)-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
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dd, J =6.9, 2.9 Hz), 7.02 (1H, s), 7.13-7.23 (2H, m,
7.33 (2H, s). Exanple 129 5
3-(2-{[ (3R, 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl )-1-(2, 2

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-4gi r ahydro-4, | - benzoxaze
pi n- 3-yl]nmethyl}-5-nmethyl -1, 3-thiazol -4-yl)propionic
acid HBC } 0 C HO According to a simlar manner to
that of Exanple 20, 10 the title conpound was
obtai ned. 1H NMR (CDC13) 6: 0.95 (9H, s), 2.32 (3H,
s), 2. 66 (ECZB (2H, m, 2.82-2.90 (2H, m, 3.33-3.44

J =

(2H, 7(3.58; (iH dd, 16.2, 6.6 Hz), 3.63 (3H,
s), 3\8o/taH 's), 4.27 (1H, t, J = 6.4 Hz), 4. 49 (1H,
d, J = X3.9 Hz), 6.31 15 (1H, s), 6.60 (1H s), 6.99
c 0 R =.5.8 3.8 Hz), 7.15-7.23 (2H, m,

7. POFYMY34= 1.9 Hz). Exanple 130 279

2-{ FRES) - N IoDH 5-(2.3-di mathoxyphenyl) 1-(2, 2-
di g€ prdbyl)- ci9x0-1, 2, 3-5-tetrahydro- 4, 1- benzoxaze
e

According to a similar manner to that of Example 1o,
the title compound was cobtained.

'H-NMR (CDCls) &: 0.95 (9H, s}, 2.68 (3H, s), 3.36 (1H,
d, J =13.9 Hz), 3.47 (1H, dd, J = 15.0, 6.9 Hz), 3.55-3.66
{44, m), 3.89 (3H, s}, 4.32 (1H, t, J = 6.4 Hz}, 4.52 (1H,
d, J =13.9 Hz), 6.33 (1lH, s}, ©6.59 {(1H, 4, J = 2.1 Hz),
©.99 (1H, dd, J = 7.5, 2.3 Hz), 7.13-7.23 (2H, m), 7.28-

7.35 (2H, m).

Example 127
-{[(3R,58)-7-chlorc-5-(2,3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-

3-yllmethyl}-1,3-thiazole-4-carboxylic acid

O~cH

3
“i"ciCHs
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20

3-yl]ethyl}-1,3-thiazol e-4-carboxylic acid H3C 0 C 5
According to a simlar manner to that of Exanple 22,
the title conmpound was obtai ned. 1H NVR (CDC13) 8:
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 (3H,
s), 3.94 (1H, dd, J =7.5, 5.3 Hz), 4.50 (1H, d, 10 J
= 13.8 Hz), 6.28 (1H, s), 6.61 (1H, d, J = 2.3 Hz),

6 95- 7.03 (1H, , 7.16-7.24 (2H, m), 7.25-7.37 (2H,

(2 ?%&ffééﬁ%5§$7acEF@?ggg $§$néglﬁgtﬁgi§pﬁgngﬁfm 15222
tge tle com
Ryt

di e propy??uidowasloatglgetetrahydro 4, 1- benzoxaze -

i ﬁﬁé%fﬁ%%’ﬁs% B0y B P Geaeie 2L 1.
e Ogg%g% TOLPOHTS gﬂégzgga'mns? I g"vgﬁg@ggb

@1 2, 9%4; 3é9€&(g Jg% g 94H%}g7 ég(égh f§ %%H 1H, d,
J = 2.1 Hz), 6.99 (14, &d, 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-tetrahdyrc-4, 1-benzoxazepin-

3-yllmethyl}-1,3-thiazol-4-yl)acetic acid

O~cH

3
1'D o

Cl
B :Z Y

FEQ%(,P o ©
Hsﬁsc OH

According to a similar manner to that of Example 16,
the title ccmpound was cbtained.

'H-NMR (CDCls;) &: 0.95 (9H, s), 3.38 (iH, 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

{1, d, J = 13.9 Hz), 6.33 (1H, s}, 6.60 (1H, s), 6.599 (1H,
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(1H, dd, J 7.3
6. 28 (1H s) 6.
6.99 (1H, dd, J
Exanpl e 132

3-(2-{[ (3R 5S5)-7-chloro-5-(2, 31 met hoxyphenyl)-1-(2, 2

4.52 (1H, d, J = 13.9 Hz),

, 9.7 Hz),
(1H d, J = 2.1 Hz), 6.80 (1H s),

5.
60 (1
=7.0, 2.6 Hz), 7.16-7.36 (4H m. 10

di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, | - benzoxaze

pi n- 3-yl]methyl}-4-nmethyl -1, 3-oxazol -5-yl ) propionic
ag d:281¢H3C H060L,Accor ghng 1o @)Si 7l hal 7meBNenH Om) , 7. 33
t hat of Exanple 29, 'the title conpound was obt ai ned.

%g%ng (cbd,) 6: 0.94 (9H, s), 2.05 (3H, s), 2.63
% 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 =
7

30 (1H, 6.5 1H, d, J = 1.5 Hz),
%§3%9¥%Lﬂ2gd »1% i) 1.3 rz)F 7.03 (1H, dd, 2
%ZEF ﬁ{%BEﬁ%%ﬁr 1$§gorb EL % §-éi%eEﬁLXy%h%%§l%le%%§2
gl& tﬁ;gprbssl Cgkgrg 5 gZ StQ%gg 9%§%9nglb%h£b&%z%pin—
3-yllmethyl}-5-methyl-1,3-thiazol-4~yl)propionic acid

H3C

\
0

O /CH3
o]
0
o s
Py
*N °

According to a similar manner to that of Example 20,

HO

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},

13.9 Hz), 6.31

4.27 (1H, t, J = 6.4 Hz), 4.49 (1H, d, J

Il
ul

(1H, s), 6.60 (1H, s}, 6.9%% (1H, dd, J .8, 3.8 Hzj,

7.15-7.23 (2H, m), 7.31-7.39 (2H, m, J = 1.9 Hz).

Example 130
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di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o-4, 1- benzoxaze
pin 15 3-yl] nethyl}-5-nethyl -1, 3-oxazol -4-yl ) propi oni c
acid 282 H3C 0 CI HO According to a simlar manner to
that of Exanple 38, the title conpound was obtai ned.
""HNWR (CDC13) S: 0.94 (9H, 9hg 2.22 (3H, s), 2.59- 5
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

%%g%—ﬁ?%afa?f—$1%%195$|§d52231dk%éthéx?ﬁhé$vl d@r é 5

é%ﬁ%tﬂylﬂrébylp 52 xo1132; 3. éztégkﬁhyégonh,1EB@HEb§azepin~
345/ L3R 582 7: 6105 9e 52 2 3l vt ogughery ) 1 (3

r oxy di et propyl) 0XO0- tetrahydro-4
,1 15 HaC
benzoxazeplh 3-yl]nmethyl}-1, 2, 4- oxadi azol - 5-yl ) propi on
ic acid 288 c1

o}
S 0
° \):H
“\\‘ T
llli] ,/éz. i >
0

According tc a similar manner to that of Example 22,

Cl

the title compound was cobtained.

'H-NMR (CDCl3) &: 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 (3H, s), 3.94 (1H, dd, J = 7.5, 5.3 Hz), 4.50 (1H, d,
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,58)-7-chlorc-5-(2,3-dimethoxyphenyl)-1-(2, 2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-

3-yllethyl}-1,3-thiazol-4-yl)propionic acid



10

OH OH According to a simlar manner to that of Exanple
60, the title conpound was obtained. 1H NVR (CDCL13)

6: 0.65 (3H, s), 1.04 (3H, s), 2.89 (2H, 5t, J =7.2
Hz), 3.11-3.27 (4H, n), 3.34-3.44 (2H, n), 3.58- 3.67
(4H, m, 3.89 (3H, s), 4.39-4.5k (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) . 10 Exanple 135

4- (3-{[ (B8R 5S) - 7-chl or 0- 5- ( 2, 3-di et hoxyphenyl ) -1 -(3-
hydr oxy- 2, 8- di net hyl propyl ) - 2-oxo-1, 2, 3, 5-tetrahydro-4

the title conpound was obtai ned.
3H, &), 1.05 (3H, s), 2.08 5

= 7.2 Hz), 2.95 (2H, t, J
, 3.34-3.44 (2H, m,

According to a similar manner to that of Example 88,

the title compound was obtained.

ly-NMR (CDCls3) &: 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, J = 13.9 Hz), 3.63 (3H, s), 3.89 (3H, s),

(1H, dd, J = 7.3, 5.7 Hz}, 4.52 (1H, d, J = 13.9 Hz), 6.

(1, s), 6.60 (1H, d, J = 2.1 Hz), 6.80 (1H, s), 6.99 (1H,

dd, J =17.0, 2.6 Hz), 7.16-7.36 (4H, m).

Example 132

3-(2-{[(3R,558)-7-chlcro-5-(2,3-dimethoxyphenyl)-1-(2,2-

dimethylpropyl)-2-cxo-1,2,3,5-tetrahydro~4, l1-benzcxazepin-

3-yllmethyl}-4-methyl-1,3-oxazcl-5-yl)propionic acid
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9 (3H, s), 4.41-4.52 (2H, ), 6.20 (1H,
0 (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
J =7.9 Hz), 10 7.35-7.38 (2H, n). Exanple

5-(3-{[(3R,58)-7-ch|oro-5-(2,é¥ginethoxyphenyl)-l-(2,2

di met hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze
pin 15 Skél]nethyl} 1, 2, 4- oxadi azol - 5-yl ) pent anoi c

acid H3C'BSC1 0 285 (1)
| - Et hyl - 3- (@8- di met hyl am nopr opyl ) car bodi i m de
hydr og fide (23.0 g, 0.120 nol) and anmmoni um

benfU!rlazoI-I-oIate (18.26 g, 0.120 nol)

hour s.
redu pressure, watracted with ethyl acetate,
washed with water and an 10 aqueous saturated sodi um
chl oride solution, and then dried

According to a similar manner to that cof Example 29,
the title compound was obtained.

'H-NMR (CDCls) &: 0.94 (9H, s), 2.05 (3H, s), 2.63 (2H,
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
= €.8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.30 (1H, s), 6€.57
(14, d, § = 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,58)-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

over magnesium sul fate. After concentration under
reduced pressure, the residue was purified by silica
gel colum chronmat ography and then recrystallized
fromethyl acetate- hexane to obtain

2-[ (3R, 59)-7-chloro-5-(2,3 15555

di met hoxyphenyl ) -1- (2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-
t et rahydro-4, 1- benzoxazepi n- 3-yl ] acet am de (32.43 Q)
as a crystal. 1HNWR (CDC13) 6: 0.95 (9 H s), 2.65 -
2.73 (1 HsCn), 2.84 - 2.92 (1 H mM, 3.37 (1L H d, J =
13.8 Hz), 1,62 (3 H 20s), 3.89 (3 H s), 4.39 (1 H

dd, J . 5.9 Hz), 4.50 (1 H d, J = 13.9 Hz), 5.27
(1 H, 5.88H61 H s), 6.28 (1 H s) , 6.61 (1 H

d, J ®) , 6.99 (1 H dd, J =6.7, 3.1 Hz),
7.18 - A23 (2 H m, 7.31 - 7.36 (2 H m. (2

d rooewyl bi s-1 H i m dazole (9.85 g, 0.0607 nol) 25
anf bromi ©20.7 m, 0.243 nol) were added to a
28¢ ' of CH3

2-[ 8- chl - 5-(2, 3-di net hoxyphenyl ) -1 -

(3R,
(2, 2~di net hyPpropyl) - 2-oxo-1, 2, 3, 5-t et rahydr o- 4, 1-
ben azepi ne-3-yl]acetam de (14.0 g, 0.0304 nol)
obtained in Example 136-41) in acetonitrile (140 m),

and the 5 m xture wago’heated to reflux for 3 hours.
After_standing to cool,_the reaction

, | uti
ext r abFEATALPR EBPh§I S1RELELt BANREShES Sheh é%”g%%%s&s 38,

h%droghloric acid and an ,
the title compcund was obtained.

'H-NMR (CDCl;) &: 0.94 (94, 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 (14, 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=79.7, 1.5 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.32-7.42 (2H,

Example 134

3-(3-{[(3R,58)~7-chloro-5-{2, 3-dimethoxyphenyl) -1-(3-
hydroxy-2, 2-dimethylprepyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yllmethyl}-1,2,4-oxadiazol-5-yl)propicnic

acid
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aqueous saturated sodium chloride solution, and then
dried over magnesium sulfate. The extract was
filtered with 10 silica gel and concentrated under
reduced pressure. The residue was recrystallized from
ethyl acetate-hexane to obtaiggs
[ (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, | - benzoxaze
pin- 3-yl]acetonitrile (12.31 g). 15 1H NWR (CDC13) S:
0.95 (9 H.s), 2.78 - 2.88 (1 H m, 2.89 - 2.99 (1
3’38 (1 H d, J =13.9 Hz), 3.63 (3 H s),

s) 4.21 (1 H dd, J =7.6, 5.6 Hz), 4.51

= 13.9 Hz), 6.30 (1 H s), 6.65 (1 H d, J
, 7. 01 (1 H d, J =7.9 H), 7.19 - 7.41 (4
ﬂé% Nethylaglne (23.66 mM, 0.169 nol) was

so ution of hydroxylan1ne
de r"'(—t_ll 7779>_.0.169 nol) in DVBO (150 m)

d ilce- Cool i ng and t#e nmixture was stirred for 30
m es. Precipitates were filtered off. To the
filtrate was added [ (3R, 5S)-7-chloro 25

5 (2 §’d|nethoxyphenyl) 1- (2, 2-di net hyl propyl ) - 2- oxo

1 2 PECPEIHARYHP 02451 hERT oRADBEF n F9- P Phc L oRT T PIE ©0-
0. 0339 | b d Ex I 136-(2 d
{He Pisfe dongnandr vk sogb R legd P g e & Tﬁe) d

reacfion sol ution gﬁ extracted mnth eth¥ acetat%
washetr Wikt h(GRiter &rd %P> (3H. s), 38, s) 89

t, J = 7.2 Hz), 3.11-3.27 (4H, m), 3.34-3.44 (2H, m), 3.58-

(2H,

3.67 (4H, m), 3.89 {(3H, s), 4.39-4.51 (2H, m), ©€.19 (1H, s),
6.60 (14, 4, J = 1.7 Hz), 6.98 (lH, 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 (ZH,

m) .

Example 135
-{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]lmethyl}-1,2, d-oxadiazol-5-yl)butancic

acid



10C

15

5 aqueous saturated sodium chloride solution, dried
over magnesiumsulfate, and then concentrated under
reduced pressure to obtain
2-[ (3R 5S)-7-chl oro-5-(2, 3-
di net hoxyphenyl) - 1- (2, 2- di met by propyl ) - 2- oxo-1, 2, 3, 5-
tetrahydro-4, |-benzoxazepin-3-yl]-N 10
hydr oxyet hanei m doam de (17.5 g) as an anor phous
substance, which was used in the next reaction
wi thout purification. 1HNWR (CDCl3) S 0.95 (9 H
s), 2286 - 2.64 (1 H n), 2.79 (1 H dd, J = 14.4, 7.1
3.3%5 (1 H d, J=13.9 Hz), 3.60 - 3.65 (3 H

(®sH, s), 4.07 - 4.14 (1 H 15 m, 4.50 (1 H
1¥9 Hz), 4.98 (2 H, s), 6.25 - 6.29 (1 H m,
$.60 (L. H d, J =21 Hz), 6.99 (1 H dd, J =5. 9,

), 7fﬂﬁfm 7.23 (2 H m, 7.29 - 7.35 (2 H m.
Frj et hyl ar

Ay A, myme. (0.83 m, 5.95 mmwl) and nethyl 6-
chl.or of 6-exohékanoa g0.69 g, 3.85 mml) were added
ZO;éggEmﬁse to a squtTon of
2-[( 5S)-7-chl oro-'5-(2, 3-

di met hoxyphenyl ) - 1- (2, 2-di et hyl propyl ) - 2- oxo-1, 2, 3, 5-
tetrahydro-4, 1-benzoxazepin-3-yl]-N -

hydr GHYSE RALET nF BoRn B (Rr GToGheh. BonkBRT Gt FABALENSO/
ﬁﬁanple 136-(3) in THE (15 m ) under ice-cooling, and
the D5EHE xEUPROWRS ¥BFrrRB2ARSFoom tenperature for 2.5
hours. The 288 reaction solution was concentrated

under Hd@lkedFHiledsdeel-65 (3H, s), 1.05 (3H, s), 2.08-

2.19 (3H, m), 2.4%9 (2H, t, J = 7.2 Hz), 2.95 (2H, t, J =

7.3 Hz), 3.12-3.28 (2H, m), 3.34-3.44 (2H, m), 3.59-3.67
(4H, m), 3.89 (3H, s), 4.41-4.52 (2E, 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 (1H, t, J = 7.9 Hz),

7.35-7.38 (2H, m).

Example 136
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-oxadiazcl-5-yl)pentanoic acid

H3C
\




water (15 m) was added thereto, and the m xture was
heated to reflux for 11 hours. The reaction solution
was extracted with ethyl acetate, washed with water
and an 5 aqueous saturated sodium chl oride sol ution,
and dried over nmagnesium sul fgfe. After concentration
under reduced pressure, the residue was purified by
silica gel colum chronatography to obtain methyl
5-(3-{[ (3R 5S)-7-chl oro-5-
(2’3'?%FEEh8§%€2$g¥2§l&iﬁ@tﬁ§§éﬂ§h€¥&8&9@¥EEI%b@&QN&d%

SREEPREEAT DI I P S g g5
gégeéfgliﬁoi ?%oi§5gz(ﬂgjz6§gggo(§zg %%1 Wﬁré %dH§h6to a
%olgkloé §§r§;3ﬁ35gi‘?lcpﬁoéo §3151§1§ ﬁ%th%Xg%g%%yH _1-
5 Ty Pagetiu b thl) 22090001, S§$e%fa2§df? e q'
E%HFﬁﬁ?ﬁ?é%Bx?G@l%GFﬁgﬁSnafédaghﬁrgg) et 3 ﬁégDMF
LR %%%Lggég%§g§&8¥n§gﬁ%3§8héﬁﬁlfo heyrs. The

di met hyl pro )-2-0x0-1,2,3,5-tetrah benzoxa
5?ﬁct309|fﬁgﬁﬁgpp yas, EOBQsBFaiBFdsU§gf§eﬁ€§H8§Pep sure,
1.73 nnnll obtalned i n Exa l.e 136- %ﬁ)
%ghéﬁgge§lglﬁp)eghg acetate, washed ith wat an an
1C agueous saturated sodium chloride soluticn, and then dried

over magnesium sulfate. After concentration under reduced
pressure, the residue was purified by silica gel column
chromatography and then recrystallized from ethyl acetate-
hexane to obtain 2-[{3R,5S8)-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 (CDCl;) &: 0.95 (9 H, s}, 2.65 - 2.73 (1 H, m),
2.84 - 2,92 (1 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, 4, 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’-Carbonylbis-1H-imidazole (9.85 g, 0.0607 mol)

25 and allyl bromide {20.7 ml, 0.243 mol) were added to a
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20

25

25 the mxture was stirred for 13 hours. The reaction
289 solution was diluted with water and t hen washed
with diethyl ether. The extract sol ution was
acidified with 6N aqueous hydrochloric acid,
extracted with ethyl acetate, sgmashed with an aqueous
saturated sodium chloride solution, 5 dried over
magnesi um sul fate, and then concentrated under
reduced pressure. The residue was purified by silica

%gigt%?%3€?5%» g E?gga?g¥h&8r8bga'ﬁ 3-dimethoxyphenyl)-1-
%

3 S e R Ao 0t ] S5 FBeH ARG L Dadrd ¢ 3éé]%?ﬁhy5%t¥1ned
%g?ﬁéﬁix%g ?lboégﬁﬁ§9t%néér6%EF§€%O 1%, Enaathe

3 19- 3.41 3H, _s 88 3H, 4.43
T&%Fu¥e g Beathoro £E§§u§1ﬁP} 538:53 oalbpr s paing
1H, s 58 1H, .15 d, J = 1.

7c©o ;éagtbgn(ipgutaan yas 7x§raf§§gH¥ftg efiyl
é%g%aéé,Jwgsged w12h lNzgquegzs Zgronklorlcngkid and an

3-(3- 3R, 55)-7-chl oro-5-(2, 3-di net hoxyphenyl - (2, .
aqéeoég(saﬁur%ted sodium cglorlde solut%%n, %n% th%n %rled

di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4 benzoxaz%
DY AL Iaagmz%tnnyﬁ}lliazeel oXB8i §¥6F25Lty FRS éﬁll&?lr@daéﬁl&

silica gel and concentrated under reduced pressure. The

(2, 3-4LRBENOXYROBDY) Lo 1o L3-ydr XY= 22 dhBLBYLRROPY!)
OX

residue was recrystallized from ethyl acetate-hexane to
cbtain [{3R,5S8)-7-chloro-5-{2,3-dimethoxyphenyl}~-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-
3-yllacetonitrile (12.31 g).

'H-NMR (CDC1;) &: 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, T = 7.6, 5.6 Hz), 4.51 (1
H, 4, J = 13.9 Hz), 6.30 (1 H, s), 6.65 {1 H, 4, J = 2.1
Hz), 7.01 (1 H, 4, J = 7.9 Hz), 7.19 - 7.41 (4 H, m).

(3) Triethylamine (23.66 ml, 0.169 mol) was added
dropwise to a sclution of hydroxylamine hydreochloride
(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 wes added [(3R,55)-7-chloro-

5-(2,3-dimethoxyphenyl)-1-(2, 2-dimethylpropyl} -2-oxo-
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290 H3C 0 Cl According to a simlar manner to that of
Exanple 136, the title conpound was obtai ned. 'H NWR
(CDC13) S 0.95 (9H, s), 2.90 (2H, t, J = 7.3 5 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,,g,= 6.7 Hz), 4.51 (1H
d J =13.9 Hz), 6.31 (1H, s), 6.59 (1H, d, J = 1.5
FE) 6.97 (1H, dd, J =8.0, 1.6 Hz), 7.06-7.11 (1H

, 7.16 (1H, t, J =7.9 Hz), 7.29-7.37 (2H, m. 10

ﬁx? € S R T e oo S P LR
%rnet%3P%r%B§P 05ta%Be InaFXARLLAATE I, EBeitoxAFE Ire
BT SRRl 2,8 prai ol B ouanalCiatld e
egtggggg& gg’ethyl acetate, washed with water and an
agueous saturated sodium chleride solution, dried over
magnesium sulfate, and then concentrated under reduced
pressure to obtain 2-[(3R,58)-7-chloro-5-(2,3-
dimethoxyphenyl)—1—(2,2—d;methylpropyl)—2—oxo—1,2,3,5—
tetrahydro-4,i-benzoxazepin-3-yl]-N’ -
hydroxyethaneimidoamide (17.5 g) as an amorphous substance,
which was used in the next reaction without purification.

'H-NMR (CDCl;) &: 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 (1 H, d, J = 13.9
Hz), 3.60 - 3.65 (3 H, m}, 3.89 (3 K, 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, ¢, 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).

{4y Triethylamine (0.83 ml, 5.95 mmol) and methyl 6-
chloro-6~-oxohexanoate (0.069 g, 3.85 mmol) were added
dropwise to a solution of Z-[{3R,53)~7-chlorc-5-(2,3-
dimethoxyphenyl)-1-(2,2-dimethylpropyl)-2-oxc-1,2,3,5-
tetrahydro-4, l1-benzoxazepin-3-y1]-N’ -
hydroxyethaneimidecamide (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 fer 2.5 hours. The
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the title conpound was obtained. 1H NWVR (CDC13) S:
0.95 (9H, s), 2.08-2.20 (2H, nm, 5 2.49 (2H, t, J =
7.1 Hz), 2.95 (2H, t, J = 7.3 Hz), 3.19- 3.42 (3H m,
3.62 (3H, s), 3.88 (3H, s), 4.44 (1H, t, J = 6.8 Hz),
4.51 (1H, d, J = 13.9 Hz), 6.3kg(1H, s), 6.59 (1H,

s), 6.97 (1H, dd, J =8.0, 1.8 Hz), 7.08 (1H, dd, J =
7.8, 1.4 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.30-7.36
(2H, m. 10 Exanple 139

?eé%f%%§5§§f$§§%n 7558l orRzan{ 22824 (BHROXYRAARYEN) piekdure,
@aQéPERD¥|ﬁ£9DM5% ﬁéa 1n2r3c8;t ghkabydri4clre was heated

benzoxazepi n- 3-yl] -1, 2, 4- oxadi azol - 5-yl') pr opi oni

£o }éffﬁkdfﬁﬁ?%'r@g%x@sc' ﬂs'eo'f'eéeewl' @,glhelenswmsl ar

manner to t anple 60, the title conpound was

8§{§§9ﬁgd tgﬁw$tégifaﬁ%t§5e77@§sﬁéﬁ w§¥h %a@ér(éHd an

S éogl sgtgrated sodium chloride solutlon, and dried over
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-
tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-1,2,4-oxadiazol-5-
v1l)pentancate (1.04 g).

'H-NMR (CDCls;) &: 0.95 (9 H, s), 1.63 - 1.91 (4 H, m),
2.36 (2 H, t, J = 7.2 Hz), 2.87 (2 H, t, J = 7.4 Hz), 3.20

- 3.42 (3 H, m), 3.62 (3 H, s), 3.67 (3 H, s), 3.88 (3 I,

I
—
L
o
L
[

sy, 4.43 (1 H, t, J = 6.8 Hz), 4.51 (1 H, d, J
6.31 (L H, s), 6.58 (1 H, s), 6.97 (1 H, dd, J = 8.0, 1.0
Hz), 7.07 (1 H, ad, J = 7.7, 1.5 Hz), 7.15 (1 H, &, J = 7.9
Hz), 7.29 - 7.37 (2 H, m).

(5) A 2N agueous sodium hydroxide sclution (2.60 ml,
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, l1-benzoxazepin-
3-yl]lmethyl}-1,2,4-oxadiazol-5-yl)pentancate (1.04 g, 1.73
mmel) obtained in Example 136-{(4) in ethancl (10 ml) and

the mixture was stirred for 13 hours. The reaction
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(1H, d, J = 14.3 Hz), 3.59-3.66 (4H, m, 3.89 (3H 5s),
3.95 (1H, dd, J = 7.7, 5.3 Hz), 4.46 (1H, d, J = 14.3
Hz), 6.15 (1H s), 6.60 (1H, d, J = 2.3 Hz),
6.95-7.02 (1H, n), 7.17- 7.22 (2H m J =4.1, 4.1
Hz), 7.29-7.39 (2H, m. 10 Exaa e 140

S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2

3-(3-{2-[(3R 5
, 2-
di met hyl propyl ) - 2- oxo-1, 2, 3, 5-t et rahydr o- 4, 1- benzoxaze

Bhfay oyl heLubl aled, ﬁl%aﬁg@égl aﬁdykheaoebgﬁba agid

cordlng O asm manner to that

%%%gﬁ%? %gﬁﬁr ?Bgig&?rgggpggggz¥gﬁzaggnéggg1fl@HNM@th &N
quﬁous €§& ?Q?%rgg %é%é raétgs thhtgth§§3§§%{§te,
agg %1¥ﬂgg)an a%BeoEiHsaéUI Tdﬁg& élgg%?st@é tion,

ﬁfleiookﬁﬁ ﬁgn%ﬁium sul%a%4 (2F% g%én c%%cén a& Q under

228343 [L8R.5R)- 7-ghLor . 5;(2. 3. di methaxyphenyl )5 1:(3 ey
g%gﬁgéyc%romakggggngrogy %%aigxg:%B-Tﬁwéﬁﬂggsgqx%%qb%o-S—

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

oxo~1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,2,4-

oxadiazol-b-yl)pentanoic acid (0.892 g).

'B-NMR (CDCl;3) &: 0.95 (9H, s), 1.66-1.93 (4H, m},
2.39 (24, t, J = 7.3 Hz), 2.88 (2H, t, J = 7.4 Hz), 3.1%-
3.41 {(3H, m}, 3.62 (3H, s), 3.88 (3H, s), 4.43 (lH, t, J =
6.8 Hz), 4.51 (1H, d, § = 13.9 Hz), 6.3%1 (1H, s), ©.58 (1lH,
d, J=1.5 Hz), 6.96 (1H, dd, J = 7.9, 1.7 Hz), 7.07 (lH,
dd, J = 7.8, 1.6 Hz), 7.14 (1H, t, J = 7.8 Hz), 7.28-7.37

{ZH, m}.

Example 137
-(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,d-oxadiazol-5-yl)propionic acid



10

benzoxazepi n-3-yl l ethyl }-1, 2, 4- oxadi azol - 5-yl ) but anoi c

acid 294 H3C 0 CIl HO OH According to a simlar manner

to that of Exanple 60, the title conmpound was

obtai ned. 1H NWVR (CDC13) 3: 0.64 (3H, s), 1.05 (3H

s), 2.02 5 2.14 (3H m, 2.18-Z#2 (2H m, 2.45 (2H

t, J =7.2 Hz), 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 48 J = 14.3 Hz), 6.15 (1H, s), 6.60 (1H d,

J =2.3 H), 6.95-7.03 (1H, m, 7.16-7.23 (2H, 10 m,

7.29-7.39 (9H, m. Exanple 142

3R,5éai7¥chloro-5-(2,3-dinethoxyphenyl)-l-(z
’d

arop9I)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze

According to a similar manner to that of Example 136,
the title compcund 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 = &.7 Hz), 4.51 (1H, d, J
= 13.9 Hz), 6.31 (lH, s), 6.59 (1H, d, J = 1.5 Hz), 6.97
(lLH, dd, J = 8.0, 1.6 Hz), 7.06-7.11 (1H, m), 7.1l6 (1H, t,

J= 7.9 Hz), 7.29-7.37 (ZH, m).

Example 138
4-(3-{[(3R,58)-7-chlorc-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)butancic acid



10

15

Cl According to a simlar manner to that of Exanple
136, the title conpound was obtained. 1H NVR (CDC13)
8 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

Hz), 3.34 (1H, d, J = 13.9 Hz)sg3.62 (3H, s), 3.85
(1H, 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 (1H, d, J = 2.3 Hz),
6 98 (1H, dd, J =7.7, 2.1 Hz), 7.15-7.36 (4H nm). 10

Exanpl e @33
(3R) 4- (3- E[(SR 5S) - 7-chl or o-5- (2, 3-di net hoxyphenyl ) - |
(2, 2=dihret hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
' pi >3yl | net hyl }-1, 2, 4- oxadi azol -5-yl)-3- 15
met hy anBic acid 296 H3C 0 Cl According to a
simlar nanner to that of Exanple 136, the title

: btal ned. 1H NMR (CDC13) S: 0.95 (9H, s),
d
41

65Hz) 2.33 (1H, dd, J = 15.8,
N63/(2 ,

o]
HO

According tc a similar manner to that of Example 136,
the title compound was obtained.

'"H-NMR (CDCl;) &: 0.95 (9H, s}, 2.08-2.20 (2K, 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 (1lH, t, J =
6.8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.31 (1H, s), ©.29 (1lH,
s}y, 6.97 (1H, dd, J = 8.0, 1.8 Hz), 7.08 (1H, dd, J = 7.8,

1.4 Hz), 7.16 (1H, t, T = 7.% Hz}, 7.30-7.36 (ZH, m}.

Example 139
-(3-{2-[(3R,58)-7-chloroe-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl) -2-oxo-1,2, 3, 5-tetrahydrec-4,1-

benzoxazepin-3-yllethyl)-1,2,4-cxadiazol-5-yl)propionic

acid
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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 (1H dd, J

=7.9 1.7 H), 7.06 10 (1H, dhoJ = 7.9, 1.5 Hz),
7.14 (1H t, J = 7.9 Hz), 7.29- 7.37 (2H, m. Exanple
144

{[(3-{[ (3R, 53)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(2, 2
15 H3C
d!nethylprépyl)-2-oxo-1,2,3-5-tetrahydro-4,1-benzoxaze

3-yl] - &2, 4- oxadi azol - 5-yl ) met hyl ] t hi o} acetic

acid OC (1) Potassiumthioacetate (0.76 g,
to a solution of

(c“!;; 1,2 ~4{oxatli azdl - 3-yl [ nethyl }-5-(2,3 5

i ¢ nyl)-1-(2, 2-di mat hyl propyl ) -1, 5-di hydr o- 4,
in-2(3H)-one (3°8 g, 4.98 mmol)
synthesized as in Exanple 136 in DM (30 m ), and the
' e was stirred at roomtenperature for 12 hours.
The reaction solution was extracted with ethyl
acet at 4 washed with water and an 10 aqueous saturated

sodi um.chl gl de soLutlgn, dri8d9¥eho that of Example 60,

the title compound was obtained.

'H-NMR (CDCls) &: 0.64 (3H, s), 1.05 (3H, s), 2.15-
2.41 (2H, 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), 3.82 (3H, s), 3.95
(1H, dd, J = 7.7, 5.3 Hz), 4.46 (14, d, J = 14.3 Hz), 6.15
(1H, s}, ©.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), 7.29-7.3% (2H, m).

Example 140
3-(3-{2-[ (3R, 58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-{2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-

3-yl]ethyl}-1,2,4-oxadiazol-5-yl)propionic acid




10

magnesi um sul fate, and then concentrated under reduced
pressure. The residue was purified by silica ge

col um chromat ography [ devel opi ng sol vent:
hexane-et hyl acetate (4:1)] to obtain

S-[(3-{[(3R 59)-7-chloro-5-(2,:345

di met hoxyphenyl)-1-(2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-
t et rahydro-4, 1- benzoxazepi n-3-yl ] nmet hyl }-1, 2, 4- oxadi az
ol -5- yl)methyl] acetate (2.45 g, 4.26 muvol, 86% as
white nBsicrystalline powder. 1H NVR (CDC13) 5: 0.95
(9H, s) , 5.40 (3H, s) , 3.30 (2H, 298 dd, J = 6.7,

2.4 .37 (1H, d, J = 13.9 Hz), 3.62 (3H s),
3. s),SH.28 (2H, s), 4.42 (1H t, J = 6.8 Hz),
4. d® J = 13.8 Hz), 6.30 (1H, s), 6.58 (1H, d,
J ), 6.9C1H, dd, J = 8.1, 1.5 Hz), 7.05

0 - 7

A

HZ) 0 7.17 (1H t, J = 8.0 Hz),

7.1 H, . N(2) aqueous sodi um hydr oxi de
SO .74 m, 3.48 ) was added to a sol ution
of -{[63R, 59) - 7-

chl - (2, 3-di net hoxyphenyl ) - 1- (2, 2-di net hyl propyl ) -

oxo-1,2, 3, 5;tetrahydro-4,|-benzoxazepi n-3-yl |.methyl }-1

e a hEREI, bF B JEF bRy FOSE s LPe PE 0 Y, CrpIe 136,
gnnl%,if net hanol. (10 ng%,,an the m xture was

P FLEL R oFCIPSURGUFES OFRhelP&Scti on sol uti on was
extracted with ethyl acetate, washed with water and

an aqUEdUR sEiRFEed:s8di%m @Klrosilde 2-14-2.41 (2H, m),
2.77-2.98 (4H, m), 3.11 (2H, t, T = 7.3 Hz), 3.34 (1H, d, J

= 13.9 Hz), 3.63 (34, 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 (lH, s), 6.60
(14, d, J = 2.1 Hz), 6.98 (14, ad, J = 7.0, 2.6 Hz), 7.15-

7.24 (2H, m), 7.28-7.3¢ (ZH, m).

Example 141
4-(3-{2-[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl) -1-(3-
hydroxy-2, 2~-dimethylpropyl) -2-cxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]lethyl}-1,2,4-oxadiazol-5-yl)butanoic acid
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15

solution, dried over nmagnesium sul fate, and then 15
concentrated under reduced pressure. Ethyl
bronmpacetate (0.12 nml, 1.04 nmmol) and potassi um
carbonate (0.24 g, 1.74 nmol) were added to a
solution of the residue in THed40 nl), and the
m xture was stirred of 17 hours. The reaction
solution was extracted with ethyl acetate, washed with
20 wat er and an aqueous saturated sodi um chl ori de
sol uti onHzc dried over magnesi um sul fate, and then
concentratgd under reduced pressure. The residue was
dlSSOl'zo I'n ethanol (10 mM), a 2N aqueous sodi um

~ solumgon (1.16 M, 2.33 nmol) was added,
and the gixwlre was stirred for 5 hours. 25 The
reaction solutionwas diluted with water and then 299
washed wtp diethyl e r. The extract was acidified
Wi aqzeb ochhoric acid, extracted with
et @ e, washed w th\an aqueous saturated
sodi i de sol ution, d over nagnesi um
sul fate) and t hen concent rf ed under 5 reduced
pre re to obtain {[(3-{[(3R 5S)-7-chloro-5-(2, 3-
di methoxyphenyl ) -1- (2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-
t et r ahylr o- 4,
I-benzoxazgpln oxad

|
P Eout pod gh Gignd=OXg0sR5e) a¥ pranle 60,

yl ) meBRGP¥

(CDC13).S: 0.95 (9H, s),. 3.26 (1H, dd, J = 15.7, 10
Bhe T—&%lesc%lﬁpguaﬁ U&F‘w ohyaizeds (3H, s), 3.89 (3H,
s),

'"H-NMR (CDCls) &: 0.64 (3H, 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),

2.77-2.99 {(4H, m), 3.15 (1E, d, & = 12.1 Hz), 3.37 (1H, d,

o
Il

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}, €.15 {1H, s),
6.60 (14, 4, J = 2.3 Hz), 6.95-7.03 (1H, m), 7.16-7.23 (2H,

m), 7.29-7.39% (2H, mj).

Example 142
-{3-{3~[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl) -1-(2, 2-
dimethylpropyl)-2-oxoc-1,2,3,5-tetrahydre~4, l-benzoxazepin-

3-yllpropyl}-1,2,4-oxadiazol-5-yl)propionic acid



4.00 (2H, s), 4.44-4.54 (2H, n), 6. 1 (1H, s), 6.59
(1H, s), 6.97 (1H dd, J = 8.0, 1. FE) 7.07 (1H

dd, J =7.9, 1.5 Hz), 7.16 (1H t, J = 8.0 Hz), 7.34
(2H, d, J = 1.3 Hz). 15 Exanple 145

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

ainethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze
pi n- 3-yl]methyl}1, 2, 4- oxadi azol - 5-yl ) et hyl ] t hi o} - 2-
met hyl propi onic acid 300 ci According to a simlar

manner t &% hat of Exanple 144, the title conpound was
obt ai ned. NVR (CDC13) 6: 0.94 (9H, s), 1.54 (3H,

s), 6=(3H, 5 s), 3.20 (1H, dd, J = 15.4, 6.2 Hz),

3. 33- 2HCHI) , 3.63 (3H, s), 3.89 (3H, s), 4.01
(2H, .®4-4.53 (2H, m), 6.30 (1H s), 6.60 (1H,

S) dd, J =7.8, 1.8 Hz), 7.12 (1H, dd, J =
%, , J.18 (1H, t, J = 7.8 Hz), 7.34 (2H d,
J i 1 a 146

{1 . 55) - 7- Gl 9r0- ] ( 23 di met hoxyphenyl ) - 1- (2
, 2 o

di me propyl)-2-oxo-1, 2, 3, 5- 08t r ahydr o- 4, 1- benzoxaze
pin- Z-yl]methyl}-1,2, 4- oxadlazol 5-yl)-1-

According to a similar manner to that of Example 136,
the title compound was obtained.
'"H-NMR (CDCl;} &: 0.94 (9H, s), 1.70-2.03 (4H, m},
5 2.66-2.78 (2H, m), 2.%0 (2H, t, J = 7.2 Hz), 3.15 (2H, t, J
= 7.2 Hz), 3.34 (l1H, 4, J = 13.9 Hz), 3.62 (3H, s), 3.85
(lH, dd, J = 7.5, 4.8 Hz}, 3.89 (3H, s), 4.50 (1H, d, J =
13.9 Hz), 6.24 (lH, s), 6.59 (1H, 4, J = 2.3 Hz), .98 (1H,
dd, J = 7.7, 2.1 Hz), 7.15-7.36 {(4H, m).
10
Example 143
{3R)-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-yl]lmethyl}-1,2, 4-oxadiazcl-5-yl)-3-

15 methylbutancic acid
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15 nethyl ethyl]thi o}acetic acid 301 H3C O Cl According
to a simlar manner to that of Exanple 144, the title
compound was obtained. 1H NVR (CDCl13) 8: 0.94 (9H, s),
1.78 (3H, s), 1.81 (3H, 5s), 3.15 (1H, dd, J = 15.8,
5.3 Hz), 3.28-3.53 (4H m, 3Hu4 (3H s), 3.89 (3H,

), 4.47 (1H, d, J = 13.9 Hz), 4.53 (1H, dd, J = 8.7,
) , 6.30 (1H, s) , 6.62 (1H, s) , 6.98 (1H, dd,
7.0, 2.8 Hz), 7.13-7.22 (2H, m, 7.36 (2H, d, J =
). 1% Exanple 147

3-{[(B®R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3

O XY

pr of¥#) - 2- oxo- 1, 2, 3, 5-tetrahydro- 4, 1-
- 3- yl] met hyl }- 1, 2, 4- oxadi azol - 5- yl)-1- 15

According to a similar manner to that of Example 136,
the title compound was obtained.

'"H-NMR (CDCls) &: 0.95 (9H, s), 1.07 (3H, &, 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 (14, t, J = 6.8 Hz), 4.51 (1H, 4, J = 13.9 Hz), 6.31
(lH, s), 6.58 (1H, s), 6.96 (iH, dd, J = 7.9, 1.7 Hz), 7.06
(l1H, dd, 3 = 7.9, 1.5 Hz), 7.14 (1H, t, J = 7.9 Hz), 7.28-

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, l1-benzoxazepin-

3=-yllmethyl}-1,2,4-oxadiazcl-5-yl)methyl]lthio}acetic acid
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HO OH According to a simlar manner to that of Exanple
144, the title conpound was obtained. 1H NVR ( CDC13)
S: 0.67 (3H, s), 1.04 (3H, s), 1.78 (3H, 5 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)g74.41-4.53 (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,

= 7.9 Hz), 7.34- 7.43 (2H, n). 10 Exanple 148
[(3-{[(3R,5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1-( 3-
ydr oxy- 232-di met hyl propyl ) - 2- oxo- 1, 2, 3, 5-t et rahydr o- 4
1- benzoxazepi n-3-yl)nmethyl }-1, 2, 4- oxadi azol -5- 15
thio}acetic acid 303 H3C O Cl According to
manfd® to that of Exanple 144, the title
CONPOURE & obtained. 1H NVR (CDC13) 8: 0.66 (3H, s),
%'05 (3R s), 3.17-

0

(1) Potassium thicacetate (0.76 g, 5.9%97 mmol) was
added to a solution of (3R, 58)-7-chloro-3-{[5-
(chloromethyl)-1,2, 4-oxadiazol-3-yl]lmethyl}-5-(2, 3~
dimethoxyphenyl)-1-{2,2-dimethylpropyl)-1, 5-dihydro-4,1-
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 cclumn
chromatography [developing solvent: hexane-ethyl acetate
(4:1)] to obtain S-[{3-{[(3R,58)-7-chloro-5-{2,3-
dimethoxyphenyl)-1- ({2, 2-dimethylpropyl)~-2-oxo-1,2,3,5-
tetrahydro-4, l-benzoxazepin-3-yl]methyl}-1,2,4-oxadiazcl-5-
yl)methyl] acetate (2.45 g, 4.26 mmol, 86%) as white
noncrystalline powder.

ly-NMR (CDCls) &: 0.95 (9H, s), 2.40 (3H, s), 3.30 (2H,
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20

25

5 3.32 (2H, n), 3.34-3.48 (4H, n), 3.58-3.68 (4H, m,
3.89 (3H, s), 4.00 (2H, s), 4.42-4.53 (2H, m), 6.19
(1H, s) 6.61 (1H, d, J = 1.3 Hz), 6.98 (1H, dd, J =
8. 1, 1.5 Hz), 7.07 (1H dd, J = 7.7, 1.5 Hz), 7.17
(1H t, J = 8.0 Hz), 7.33-7.4¢2H, n). 10 15 Exanpl e
149

2-{[(3-{[(3R,58)-7-ch|oro-5-(2,3-dinethoxyphenyl)-l-(s
@adrg 6. ; db et py) Frgpxb) (2r0XQ; 152-31 5- behazhy@ngz4(3ﬂ
enzox

azepi n-3-yl 1 nethyl'}-1, 2] 4-oxadi azol
{i}gﬁf%%t%;%h'9}f24”§§h¥bﬁfoe honiyCc4acid:304 H3C- @ @ uz),

fng fo a simlar manner to that "of Exanpl e

L4y (e b {1S-comaung vep 9B Fyfed 1M (LS, o -
L3620 (%4 ?ngg éaggJ?%H831?4135g§ §2Hw G? (1H, dd, J =
4.82-%.8%u2y, 7.17 (18, t, J = 8.0 Hz), 7.28-7.37 (2H, m).
(2) A 2N agueous sodium hydroxide solutiocn (1.74 ml,
3.48 mmol) was added to a sclution of S-[(3-{[(3R,55)-7-
chlore-5- (2, 3-dimethoxyphenyl)-1-(2,2-dimethylpropyl) -2-
oxe-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,2,4~-
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 agueous saturated sodium chloride
solution, dried over magnesium sulfate, and then
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
water and an aqueous saturated sodium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. The residue was dissolved in ethanol (10
ml), a 2N agueous 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
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(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, J =7.9 Hz), 7.33-7.41 (2H, m. 10
Exanpl e 150

[ (3-{[(3R 5S)-7-chloro-5-(2, 3-fdjqret hoxyphenyl) - 1- (2, 2-
di net hyl propyl ) - 2-oxo- 1, 2, 3, 5-tetrahydro-4, 1- benzoxaze
pin- 3-yl]methyl}-1, 2, 4-thiadiazol -5-yl)thio]acetic
acid 305 H3C 0 C CH3 O Il MN>S//0 HS OH (1)

WE%H%& h?@bdﬁié9h9§ 01, 30- 48,ampl) was added LQi&ieq with
o SR P B 2y T gy acovace
R R O L AT IR R R LTI
nged over magnesium sulfate, and then concentrated under
reduced pressure to obtain {[(3-{[(3R,58)-7-chloro-%-{(2, 3-
dimethoxyphenyl)-1-(2,2-dimethylpropyl}-2-oxo-1,2,3,5-
tetrahydro-4, l1-benzoxazepin-3-yllmethyl}-1,2, 4-oxadiazol-5-
yl)methyl]thiclacetic acid (413 mg, 80%).

'H-NMR (CDCls) &: 0.95 (9K, s), 3.26 (1H, dd, J = 15.7,
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), .31 (1H, s}, 6.5% (1H, s),
6.97 (1H, dd, J = 8.0, 1.6 Hz}, 7.07 (1H, dd, J = 7.9, 1.5

Bz), 7.16 (1H, £, J = 8.0 Hz), 7.34 (2H, d, J = 1.3 Hz).

Example 145

2-{[(3-{[(3R,58)~7T-chloro=-5-(2, 3-dimethoxyphenyl)-1-(2, 2~
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}l,2,4-oxadiazel-5-ylimethyl]lthio}-2-

methylpreopionic acid



1¢C

15

m xture was stirred for 14 hours. After the reaction
sol uti on was concentrated under reduced pressure,
amoni um acetate (0.81 g, 10.48 mmol) and net hano
(10 M) were 10 added thereto and the m xture was
heated to reflux for 4 hours.yAfter
perchl oronet hyl nercaptan (0.23 m, 2.1 mol) was
added to a solution of the residue in dichloronethane,
a solution of sodium hydroxide (0.375 g, 9.38 mmol) in
water (3 m) was slowy added dropw se thereto at
-10C. 15“¥ﬁe reaction solution was stirred at -10C for
2 hours_an@ then at roomtenperature for 30 m nutes.
2 on solution was extracted with ethyl
aceta vash&® successively with water and an
aqueous &rated sodium chioride solution, dried
over nmagpesi um sul fate, and then 306 concent r at ed

; -du@ed es ure. The residue was purified by
romat ogr aphy [devel opi ng sol vent:
hexs 5: 5:15)] to obtain

(3R 58 oro‘EQ[(S- oro-1, 2, 4-t hi adi azol -

yl) I] 5 (2, 3-di net hox nyl)-1-(2,2,di nethyl prop
yl)- A, 5-di hydro-4,!|-benzexazepi n-2(3H)-one (0.46 g,
0.857 mmol, 41% as a white noncrystalline solid

3. 55-B66-(HLE b, 23580 (2, TEpNSE Bp [RAC 4T FAEhpicgled,
Egg’title compound was obtained.

'H-NMR (CDCl3) &: 0.94 (9H, s}, 1.54 (3H, s}, 1.56 (3H,
s), 3.20 (1H, dd4, 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}, €.60 (1H, s), 6.98 {(1H, dd, J = 7.8, 1.8 Hz),
7.12 (1H, dd, J = 7.7, 1.7 Hz), 7.18 (1lH, t, 0 = 7.8 Hz),

7.34 (Z2H, d, J = 0.9 Hz).

Example 146
{[1-(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]lmethyl}-1,2,4-oxadiazol-5-yl)~1-

methylethyl]thiolacetic acid
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0 4.58 (1H, t, J =6.7 Hz), 6.31 (1H, s), 6.59 (1H

, Jd =1.1 Hz), 6.93-7.04 (2H, m, 7.15 (1H t, J =

.0 Hz), 7.30- 7.38 (2H, m. (2) Ethyl thioglycolate

113 m, 1.03 mmmol) and potassium carbonate (178 ny,

.29 mmol ) were added to a 15 fpl ution of

(3R, 5S)-7-chloro-3-[(5-chloro-1, 2, 4-thi adi azol -

3-yl)net hyl]-5-(2, 3-di met hoxyphenyl)-1-(2, 2-

di met hyl propyl ) -1

5-di hydro-4, 1- benzoxazepi n-2(3H)-one (0.46 g, 0.857

nmol ) obﬁ&ined in Exanple 150-(1) in THE (10 m), and
® was stirred at 45C for 16 hours. The 20

1
d
8
(
1

react olution was extracted with ethyl acetate,
washet cceS8 vely with water and an aqueous
sat ur { s&dium chloride solution, dried over

qagnesiu sul fate, and then concentrated under

& préssure. Jhe residue was purified by silica
ge m ¢hro %%L%Ehy [ devel opi ng 25 sol vent:
hexapé kﬁ acgf at 5:5-85:15)] to obtain ethyl 307

5 o o] S
[(3- R,58)-7-ch|oro-éjzg$%0dinethoxyphenyl)-l-(z,z-
di met hyl propyl ) - 2- oxo- 1, 203, 5-t et r ahydr o- 4, 1- benzoxaze

pin- 3-yl]nmethyl}-1,2, 4-thiadiazol-5-yl)thio]acetate

(0.48_g, 774 mol, ,90% as a white noncrystallin
Soi 1 P Lapr RhRS  EBCasp 81 BroBATBAL Sp, CRoseoraRrarbly 144,
?hg'gitle compound was cbtained.

'H-NMR (CDCls;) &: 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 (34, s), 3.89 (3H, s), 4.47 (1H, d, 0 = 13.9 Hz), 4.53

(1H, dd, J = 8.7, 5.3 Hz), 6.30 (l1H, s), €.62 (lH, s), ©6.98
(1, 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-dimethylprepyl) -2-oxc-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]lmethyl}-1,2,4-oxadiazol-5-yl} -1~

methylethyl]thiolacetic acid
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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, d, J = 13.9 Hz), 4.58
(1H, t, J 6 7 Hz), 6.31 (1H, s), 6.59 (1H, s), 6.96
(1H, dd, J =8.1, 1.5 10 FB) :ﬁ¥£4 (1H, dd, J = 7.8,
1.4 Hz), 7. 15 (1H t, 7.34 (2H, d, J =
1.3 Hz). (3) A 2N aqueous sodlun1hydroxide sol ution
(1.16 M, 2.32 mmol) was added to a solution of ethyl
[(3-{[(3R 5S) -

7-chl or o- 6512 3-di met hoxyphenyl ) - 1- (2, 2-di net hyl pr opyl
)-2 15 o

3v5-tetrahydro-4,1-benzoxazepi n-3-yl ] nethyl }-1
adi azohs 5- yI)thlo]acetate (0.48 g, 0.774
4med in Exanpl e 150-(2) in a m xture of
ethanol §5 M) and THE (5 nl), and the m xture was

Sit i rrg orol hour. The reaction solution was

ext ed w hwaten and then washed 20 with diethyl
et The gqueous | was acidified wth 1N
aquevls ochl exig" aci extracted with ethyl

acetate,

wa%hed with an aqg eous saturated sodi um
chl solution, dried over ‘magnesi um sul fate, and

then ¢oncentrated under r#¥luced pressure. The residue
was reggystallized from 25 ethanol -hexane to obtain
[(3-{[(3R, 5S)-7-chloro-5-(2,3 308 5

di met hoxyphenyl ) -1- (2, 2-di nmet hyl propyl ) - 2- oxo-1, 2, 3, 5-
chgdlné %o a(SLmllar ma%ngr %% %h t of Example 144,

the title compound was obtained.

'H-NMR (CDCl;) &: 0.67 (3K, s), 1.04 (3H, s), 1.78 (3H,
s), 1.79 (34, 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 (24, 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,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)methyl]lthiolacetic acid
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t et rahydr o- 4,
1- benzoxazepi n-3-yl ] nmethyl }-1, 2, 4-t hi adi azol -
5-yl)thio]acetic acid (374 ng, 0.632 mMmuvol, 82% as a
colorless crystal. |HNWR (CDC13) S: 0.95 (9H, s),
3.34-3.45 (2H, m, 3.57-3.68 (%3 m, 3.89 (3H s),
3.93 (2H, s), 4.49 (1H, d, J = 13.9 Hz), 4.56 (1H
dd, J =7.2, 6.2 Hz), 6.31 (1H, s), 6.61 (1H, s),
6.97 (1H, dd, J =8.1, 1.5 Hz), 7.04 (1H, dd, J =
7.7, 1.3W€), 7.16 (1H t, J = 7.9 Hz), 7.33-7.38 (2H,
10 m. Exanple 151
2-[(3- , 5S) - 7-chl or o- 5- (2, 3- di met hoxyphenyl ) -1-( 2,
CH3
oo@T)-Z-oxo-l,2,3,5-tetrahydro-4,I-benzoxaze

¢-1,2,4-tihadiazol -5-yl)thio]-2-nmethyl propi

oni [ C~0 (1) Ethyl 3-mercaptopropionate
(0. 2/2 ;;ﬁgiiaﬂd\potassiun1carbonate (0.21 g,
1.5 e al to 09 sol ution of

(3R, §S) - 7- chPor 0- 3- [ (5- chl o%a-4, 2, 4-t hi adi azol -

3-vyl thyl]-5-(2,3-dineth phenyl)-1-(2, 2-

- i
di met byl propyl ) -1
5-di hydp- 4, 1- benzoxazepi n- 2( 3H) - one

According t¢ a similar manner to that of Example 144,
the title compound was obtained.

'H-NMR (CDCl;) &: 0.66 (3H, s), 1.05 (3H, s), 3.17-
3.32 (2H, m), 3.34-3.48 (4H, m), 3.58-3.68 (4H, m), 3.8°
(3H, s), 4.00 (2H, s), 4.42-4.53 (2H, m), 6.19%9 (1H, s},
6&.61 (1H, d, J = 1.3 Hz), 6.98 (lH, dd, J = 8.1, 1.5 Hz),
7.07 (1H, dd4, J = 7.7, i.5 Hz), 7.17 (1iH, t, J = 8.0 Hz},

7.33-7.42 (2H, m).

Example 1489

2-{[{(3-{[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl}-1- (3~
hydroxy-2, 2-dimethylpropyl}-2-cxo-1,2,3,5-tetrahydro-4, 1-
benzoxazepin-3-yllmethyl}-1,2,4-oxadiazol-5-

yl)methyl]thio}-2-methylpropionic acid
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(0.54 g, 1.0 mmol ) obtained in Exanple 150-(1) in THE
(10 5 M), and the m xture was stirred at 45C for 13.5
hours. The reaction solution was extracted with ethyl
acetate, washed successively with water and an
aqueous saturated sodium chloyggde solution, dried
over magnesium sul fate, and then concentrated under
reduced pressure. The residue was 10 di ssolved in

et hanol , a 2N aqueous sodi um hydroxi de solution
(0.836 nHaxc1. 67 mmol ) was added, and the m xture was
stirred forg 1 hour. The reaction sol ution was

ed-W th ethyl acetate, washed successively with
an gguieous saturated sodium chloride

sol ut g D dri ed over magnesi um sul fate, and then
ted under reduced pressure. To the residue
~thy| 2- brono- 2-net hyl propionate (0.18 nm,
po ¥um carbonate (0.17 g, 1.25 nmol)
10 m ).l an e |m xture was heated to reflux
THEe~0'eact's 20 solution was extracted
aetate, washed giccessively with water
and-ah aqueous saturated{® dium chloride solution,

dri ed\over magnesium sulfate, and then concent r at ed
under ©¥duced pressure. The residue was purified by
silic

| h g Ldevel 2
ol veRrCRAtRRo LBt Ay HECA Bo(BEF 1000 20) [T " 60PAn 144

g%g title compound was cbtained.

'H-NMR (CDCls;) &: 0.66 (3H, s), 1.04 (3H, s), 1.54 (3H,
s), 1.54 (3H, s), 3.14-3.29 (2H, m), 3.34-3.47 (2ZH, m),
3.57-3.66 {(4H, m), 3.89 (3H, s), 4.03 (2H, s}, 4.42-4.52
{(2H, m), .19 (1H, s}, €6.60 (1H, d, J = 1.1 Hz), 6.98 (1H,

éd, J = 8.1, 1.7 Hz), 7.09 (1H, dd, J

7.7, 1.5 Hz), 7.17

(1, t, 3 = 7.9 Hz), 7.33-7.41 (Z2H, m).

Example 150
[{3-{[(3R,53)-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-thiadiazol-5-yl)thiolacetic acid
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5 et hyl

2-1(3-{[ (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-
benzoxazepi n-3-yl ] methyl } -1, 2, 4-t hi adi azol -5-yl ) thi o] -
2- met hyl propionate (0.47 g, &#. 1H NWVR (CDCl13) 5:
0.95 (9H, s), 1.16 (3H, t, J =7.1 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, J = 71 1.9 Hz), 4.51 (1H, d, J = 13.9
Hz), 4.59 (1§5| = 6.8 Hz), 6.30 (1H, s), 6.56 (1H,
10 d, ‘9 Hz) 693700(1H, m, 7.13 (1H, t, J =

[.31-¢n39 (1H, m. (2) A 2N aqueous sodi um
hydr ox skgtion (1.1 M, 2.17 mol) was added to a
sol uti onf ethyl 2- [(3-

) 2- 0xQ; 1 2 3, 5-tetrahydro-4 I-benzoxaze

3- yl}- 1 2, |t h\>IdT%zoI -yl ) thio]-2-nethyl propi
onate” (ON ., 0.%25 muol ai ned in Exanpl e

151- (1) in etfhnol (10 m), apd the mixture was

stir or 2 hours. The reaction solution was
extragted with water and then washed 20 with diethyl

ZEU?BU S Oun o el B Aace 80 ™ Pibd nyfs acced to a
SRforia 9?2?53%@13&gq-gﬁﬁo%gﬁ%%aﬁiﬁ?’w oY Theny1) -1-

(2,2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4,1-
benzoxazepin-3-yl]ethanethiocamide (1.0 g, 2.10 mmol)]
cbtained as in Example 16-(2) in acetone (10 ml), and the
mixture was stirred for 14 hours. After the reacticn
solution was concentrated under reduced pressure, ammonium
acetate (0.81 g, 10.48 mmol) and methancl (10 ml} were
added thereto and the mixture was heated to reflux for 4
hours. After perchloromethylmercaptan (0.23 ml, 2.1 mmol)
was added to a soclution of the residue in dichloromethane,
a solution of sodium hydroxide {0.375 g, 92.38 mmel) in
water (3 ml) was slowly added dropwise thereto at -10°C.
The reaction solution was stirred at -10°C for Z hours and
then at room temperature for 30 minutes. The reaction
sclution was extracted with ethyl acetate, washed
successively with water and an aguecus saturated sodium

chleoride solution, dried over magnesium sulfate, and then
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dried over magnesium sul fate, and then concentrated
under reduced pressure to obtain

2-[(3-{[(3R, 55)-7-chloro-5-(2,3 25

di met hoxyphenyl )-1-(2, 2- dinethylpropyl) 2-0x0-1,2,3,5
311 tetrahydro-4,

1- benzoxazepi n-3-yl ] nmethyl }-1, 2 4 ti hadi azo

5-yl ) thio] 2-nmet hyl propionic acid (332 ny, 74@@. 1H NMR
(CDC13) 3: 0.95 (9H, s), 1.66 (3H, s), 1.68 (3H, s),

§o§ée§tﬁgtéakbnﬁkr %eéﬁc§d65ré@5?r€) t@hggr%%Hdu%)ra@

9u§}flé&Fkgs%ll§C§89Q1HCOQUmA Ch%o%aHééma@h%776%?e% §ng

iyl TS8R et 3Bttt 3
53%E?E§TBF8B§Pfo§36£ 1°81378” tetfahygﬁgdiafo%eggbxaze
T2t TBLEAL o LAl 5t) Lol g -
L ;d%@aé%%a%ﬁ%smé% LR A RS 557 o,
%%H ngaF% gznbncrygtalZLHe S 1ié:29 (2H dt, J =

'H~NMR (CDCl;) &: 0.95 (9H, s); 3.33-3.48 (2H, m),
3.55-3.66 (4H, m), 3.89 (2H, s), 4.50 (lH, 4, J = 13.8 Hz},
4.58 (1H, t, J = 6.7 Hz}, 6.31 (1H, s), 6.59 (1H, d, J =
1.1 Hz), 6.93-7.04 (2H, 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-chlcocro-1,2,4-thiadiazcl-
3-yl)methyl]~5-(2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl) -1, 5-dihydro-4, l-benzoxazepin-2 (3H) -one
(0.46 g, 0.857 mmol) obtained in Example 150-(1) in THEF (10
ml), and the mixture was stirred at 45°C for 16 hours. The
reaction sclution was extracted with ethyl acetate, washed
successively with water and an agqueous saturated scdium
chloride solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography [developing

solvent: hexane-ethyl acetate (95:5-85:15)] to cbtain ethyl
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3.33-3.43 (2H, m), 3.58 (iH 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, 312 t, 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), 7.14 (1Hgt, J = 7.9 Hz), 7.33
(2H, d, J = 1.3 Hz). 5 Exanple 153

[(3-{[ (3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) -1-( 3-
hydr oxy- 2, 2- di net hyl propyl ) 2-oxo-1 2,3, 5-tetrahydro 4
2

i13-{ (3R, 58)=7- ehloro-se (2, 3-dimethoxyphenyl) -
benzoxazepln 3-vyl ]nethyl} , 4-thi adi azol - yI)thlo]a

&Eﬁé h¥§§agﬁg??L2A°%g S305 @Et@%%%@gbnq ﬁaﬂénzoxazepln—

sim to t Exanp e 15 the tit

IR SO S K Rty o
8 oy b B iy gt ghe A

'H-NMR (CDCls) &: 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 (34, s), 4.01 (2H, s), 4.18 (2H, g, J =
7.2 Hz), 4.50 (1H, d, J = 13.9 Hz}, 4.58 (1H, t, J = 6.7
Hz), 6.31 (1H, s}, €.59 (1H, s), ©6.96 (1H, dd, J = 8.1, 1.5
Hz), 7.04 (1H, dd, J = 7.8, 1.4 Hz}, 7.15 (1H, t, J = 8.0
Hz), 7.34 (2H, d, 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,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-
thiadiazol-5-yl)thio}lacetate (0.48 g, 0.774 mmol) obtained
in Example 150-{2) in a mixture of ethancl (5 ml) and THF
(5 ml), and the mixture was stirred for 1 hour. The
reaction sclution was extracted with water and then washed
with diethyl ether. The aqueous layer was acidified with
1N aguecus 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

ethanol-hexane to obtain [(3-{[(3R,58)-7-chlorc-5-(2,3~
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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, t, J =7.9 Hz), 7.35-7.44 (2H, n). 313 Exanple
154 308

5-(3-{[ (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

, 15

Ljmebhyllishe? ¥a@kazob-5xyipentane
PRIy (T ety exegiar LS pogres

{@@Hhﬁ@%ﬂ@t B%eﬁzoSEBE@f;%%%@']‘%é@H?@t e1(0, aatmaalézol—
mol ) were added 10 dr opw se to sol ution of

Z ankRe- gy, 0,632 1, 82%
% %ifggggn?§%£g§hécg?7qgh org 5-(2,3 gﬁﬁethoxyghgﬁyﬁ)

% di.bydio- 4, 1- benzoxazepi n- 1(5H) -yl ] - 2, 2-
8018 %%r%p F acetate (2.67 g, 5.0 nmol) obtained in

F’ﬁgnﬁé‘ﬁ‘@%(@%@? O R R e R S
$Le9$220$ g4Ht2% Ut | o%gmgbhéon gﬁ?rg?eégﬁnée? hggE?ele' 4
pressyre. qyaten €251 g4, 5= 7.2, 6.2 Hz), 6.31 (1H, s),
6.61 (1H, s), 6.97 (1H, dd, J = 8.1, 1.5 Hz), 7.04 (1H, dd,
J=7.7, 1.3 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.33=7.38 (24,

m) .

Example 151

2-[(3-{[(3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)-1-{2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}l-1,2,4-tihadiazol-5-yl)thio]l-2-methylpropiocnic

acid

Cl o
L N
N N-—-_s H
>
OH
(1) BEthyl 3-mercaptopropionate (0.28 ml, 2.2 mmol) and

potassium carbonate (0.21 g, 1.5 mmol) were added to a
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m) was added, and the m xture was heated to refl ux
for 18 hours. The reaction solution was extracted
with ethyl 314 acetate, washed with water and an
aqueous saturated sodium chloride solution, and dried
over magnesi um sul fate. After zgpncentrati on under
reduced pressure, the residue was purified by silica
gel colum chromat ography to obtain 5 nethyl
3-(3-{[(3R 5S)-7-chl oro-5- (2, 3-di met hoxyphenyl ) -1 -

§§1Q¥§69X¥f2 %Rd5§?tb¥hﬁﬁ%9%LB - 2-@X0n1 o203 QSQtQLE%Hﬂﬁiazol*
-benzoxazepln 3-yl ] nmethyl} -1 2, 4- oxodi azo

X@E?H%%H?%ﬁ%%f?% B petHAYBEEDE 3), 52 0- 34o§3(§' "

Tsetyyggtenty Lg Bihsith, 1etcke ?Pl‘fs AR loe
9.9 g Ayt pBpdield B %kﬁT%ﬁ@7&%%5 0 Py 70E (10
pEl . 333°5h2 H& %ﬁﬁfi‘}v‘% %%leffeﬂ i) asfe f558) 13,10 ol
IT_ine aeasho;} }8% w)as x?ina(:EeH w#h"'@thﬂ %ﬁze)(tjate,

foss agcgsﬁa& Pe1 T e 5B 0 BY SRR LSRN saryraged

Wwas a
| ut
P e SR o P iForBL s ata. AT iBehaXs BnBRYPRLEM SHYGRGE: 2nd
gﬁen concentrated under reduced pressure. The residue was

dissolved in ethanol, a 2N aguecus scdium hydroxide
solution {0.836 ml, 1.67 mmecl) was added, and the mixture
was stirred for 1 hour. The reaction sclution was
extracted with ethyl acetate, washed successively with
water and an agueous saturated scdium chloride solution,
dried over magnesium sulfate, and then concentrated under
reduced pressure. To the residue was added ethyl Z-kbromo-
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
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 chrcmatography [developing

solvent: hexane-ethyl acetate (85:15-80:20)] to obtain
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2, 2-di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] nethyl }-1, 2, 4- oxodi azol - 5-yl ) pent ano
ate (1.73 g, 2.63 mml) obtained in Exanple 154-(1)
in ethanol (17 m), and the m xture was stirred for 2
hours. The 25 reaction solutigiovas diluted with water
and then washed 315 with diethyl ether. The extract
was acidified with 6N aqueous hydrochloric acid,
extracted with ethyl acetate, washed with an aqueous

satyraped, 50@4QQRCBEQLUd§h§9EHL5°Q2 3d6hﬁ@tﬁ$§@Ehenyl)— -
maghesi um sul fate, and then concentrated under

'f§d§939m855§§g58pyﬂ132L8§bd'?ﬂ62w§:s5pH%lt§:|aﬁ9dQ}é -gi, hica
[ col urm” chr omat ogr aphy and’t hen recrystalllzed

%§§g§%%?%§,§s§?%?cﬁ?g g@ge% 9,80takRG1az01-5-y1) thio] -2~
HEPE§98§¥BESH¥£E'%0(§7h¥dr§¥¥72 2-di met hyl propyl) - 2- ox
L2 ?@é@hﬁ S Snore BRGS0 T dody o N < -1
T 2 R85 RS 5 1 B (g V40 3-6?8-%46?2*{ B 24“3'-55
o etk Y ot e SR ) e
Bas'123: st oo zlla d0i7n 96H%§r‘1’4?'5ﬁ12§*'1% By 7 -
(Mg L)) 7.60988) 7582 ¢, §1HQ§H’6”E0 (1H, s}, 6.56 (1K,
d, J =1.9 Hz), 6.93-7.00 (1H, m), 7.13 (1H, t, J = 8.0 Hz),
7.31-7.39 (1H, m).

{(2) A 2N aqueous sodium hydroxide solution (1.1 ml,
2.17 mmol) was added toc a solution of ethyl 2-[{3-
{[(3R,58)-7-chloro-5- (2, 3-dimethoxyphenyl)-1-(2,2-
dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin-
3-yl]lmethyl}-1,2,4-thiadiazel-5-yi)thio]l-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
with diethyl ether. The aqueous layer was acidified with
1N aqueous hydrochloric acid, extracted with ethyl acetate,
washed with an aquecus 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-



Exanpl e 155 20

4-(3-{[ (3R, 59)-1-(3-acet oxy-2, 2-di net hyl propyl )-7-chlo
ro-5-

(2, 3-di net hoxyphenyl ) - 2- oxo- 1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ) et hyl } -1, 2,%4-j0xadi azol - 5-yl ) but ano
c acid 316 ci According to a simlar manner to that
of Exanple 14, the title conpound was obtai ned.

1H NWR (CDC13) 5: 0.94 (3H, s), 1.03 (3H, s), 2.03

égtka§y§}®—3'szgn%%xéggb%hﬁgfygéﬁétﬁ%wﬁ—ﬁy244;t1h%diazol—
%5¥P tglg ﬁt%etﬁy%§§&ﬁgbnigd Eﬁd S%%ZGmga 645B) 3 55

(IH "d, J =

114é1 MR @ﬁcf%6éy g& 4&%5?({E2 §§8§3§ ?AS)Q.GB (3H,
gF) 3¢ §§03(}? 2%05ﬁ% %?H3§%v ?g% % '3d%9 §3H, 5§

> %% IE 3R 58 ?? gg%?ékyang; é%ﬁgtéglpropyl] ?Féﬁlg'3l
(515 31 refnaly ShBny Ry - 3- 5x3:1, 97855 & diar 8, 1.~ T+ 1
ﬁe?thizeplTﬁ 6igd|520g 5-yryp8at andi-d L deitd (2H ™

Example 152

10 4-[ (3-{[(3R,58)-7-chlore-5-(2,3-dimethoxyphenyl}-1-(2, 2~
dimethylpropyl)-2-oxo-1, 2,3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllmethyl}-1,2,4-thiadiazol-5-yl)thio]butanoic acid

HsC
\
o]

O
X D

OH

According to a similar manner to that of Example 151,
15 the title compound was cbtained.
'H-NMR (CDCls) §: 0.95 (9H, s}, 2.03-2.15 (2H, m),
2.50 (2H, t, § = 7.1 Hz), 3.29 (24, dt, J = 7.0, 2.3 Hz),
3.33-3.43 (2H, m), 3.58 (lH, dd, J = 15.6, 6.9 Hz), 3.63

(38, s), 3.88 (3H, s), 4.50 (1H, 4, J = 13.8 Hz), 4.0l (1H,
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317 C H3C 0 O According to a simlar manner to that
of Exanple 14, the title conpound was obt ai ned.
1IHNWR (CDC13) S 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,4, J = 7.4 Hz), 3.20 -
3.28 (1H, m, 3.30 - 3.38 (1H, m, 3.55 (1H, d, J
14.1 Hz), 3.61 (3H, s), 3.72 - 3.77 (1H, m, 3.85
(1H, d, J = 11.1 Hz), 3.88 (3H, s), 4.42 (1H, t, J =

6, 7JFE)6 4. ﬁZa 1@ 3@ iH- %Q 13, %SFWEH,6 ?0 %1@6 %hﬂ dd,
6’ 61 (1H, d ) 97 iH, i

Hzy, 7. 05 14 -( 1H; 9 h&

7.%011 gf%? %EH,7%%§ égg ﬁg 1§; ! b i I H% h4 (1E,

303713 3R 5537 el ono- 5 L233x0kpt hoxyphenyl ) -1 - (3
hydr oxy- 2, 2- di net hyl propyl ) - 2-oxo-1, 2, 3, 5-t et rahydro- 4
éﬁgﬁﬁfgz?gén 3-yl]propyl}-1, 2, 4- oxadi azol - 5-yl ) pr opi on
i'c cid
[(3-{[(3R,58)-7-chlore-5- (2, 3-dimethoxyphenyl)-1-(3-

hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4, 1-

J

T,

benzoxazepin-3-yllmethyl}-1,2,4-thiadiazcl-5-yl)thiclacetic

acid

H3C
\
Q

oy ey
PRV
>C/

S
OH

According to a similar manner to that of Example 150,

the title compound was obtained.

'H-NMR (CDC1;) &: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H,

d, §J =11.% Hz), 3.35 (1H, dd, J = 15.9, 5.4 Hz), 3.42 (1H,

d, J =14.3 Hz), 3.5%-3.71 (54, m), 3.89 (3H, s}, 3.99 (2H,

s), 4.4¢ (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 (lH, dd, J = 8.0, 1.

Hz}, 7.09 (1H, dd, J = 7.9, 1.5 Hz), 7.17 (1H, t, J =T7.9

Hz), 7.35-7.44 (Z2H, m).

6
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OH CH (1) (D ethoxyphosphoryl)acetonitrile (5.03 g,
28.4 mmol) was added dropwi se to a suspension of
sodi um hydride (1.14 g, 28.4 nmol) in THE (110 m ) at
OC. After stirring 5 for 30 m nutes,

3-[(3R 55)-7-chloro-5-(2,3- 313

di met hoxyphenyl ) - 2- oxo- 3- ( 2- oxoet hyl ) - 2, 3-di hydro-4, 1-
benzoxazepi n- 1(5H) -yl ] -2, 2-di net hyl propyl acetate
(11.01 g, 21.8 nmol) obtained in Exanple 115-(1) was
added thereto. After stirring for 1 hour, the m xture
was diluted with 10 ethyl acetate, washed with an
gggﬁgyé sagurated ammoni um chloride solution and an
aqueous saturated sodiumchloride solution, dried

9M?§-v?9§§§5§¥L$UE§EB§o-9ngztBeeimegﬁeﬁgbhah§Q>uﬁdqg-

reduced pressure. e residue was purified by silica
ugn, che 0-0QtaiR 355 o_ —4,1-
%2%8%9[ ?2%, Eé@gﬁhggbgggi(’%iyzzg%ed?nét 2 b g At T
r - . _ _ . _C_ '
o i aRy pBRETY 47 8kd: 18750820t Snydy R Tpnote
benﬁfxazepin-3-y|]-2-butenenitri|e (8.15 g, 71%.
THRMR (CDC13) 6: 0.95 (3 H, s), 1.02 (3 H, s), 2.03

(3 H s),H®. 64 - 3.10 (2 H m), 3.49 - 3.76 (5 H, m,
3.81 20 - 4500 (5 H, n), 4.56 (1 H, dd, J = 14.1, 5.1

Hz), 5,842,319 5.48 (1 H n, 6.26 (1 H d, J =26
Hz), @ 6.8 (2 H
e

Cl 0
x N
\H/\
N N—o o
(o}

OH

OH
(1) Triethylamine (1.2 ml, 8.5 mmol) and methyl 6-

chloro-6-cxohexanoate (0.98 g, 5.5 mmeol) were added
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, l1-benzoxazepin-1(5H)-yll1-2,2-
dimethylpropyl acetate {2.67 g, 5.0 mmecl) obtained in
Example 58-(1) in THF (25 ml} under ice-cooling, and the
mixture was stirred under ice-cocling 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 feor 18

hours. The reaction sclution was extracted with ethyl



10

15

20

25

n, 6.96 - 7.04 (1 H mM, 7.12 - 7.39 (4 H mM. (2
(2E)-4-[ (3R, 5S)-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- 5 4, 1-benzoxazepi n-3-yl]-2-butenenitrile (8.15 g,
12.4 mol ) obtained in Exanpl e311467-(1) was di ssol ved
in nmethanol (80 m), magnesium (1.13 g, 46.4 mmol)
was added, and the mxture was stirred for 19 hours.
The reaction solution was diluted with ethyl acetate,

washed W {hsiNjaguequs 10 hydaoehl e ARG d-a0G ARd sodium
aqueous saturated sodiumchloride solution, dried

ousECEI oS SRSl e sadieng cpigage, acees
R e DX
Pt d01mmd bbe Fualite osyatkighibes S e
O T P R G e

i ed ' | f , d
(R aeY <Ptz R0 pr SC el UL PFAE ATl o 20 par TG Ty o

si'dué was 20 "pur
(srbReoraspdtarony T 8o Rt 3 S M %t o- 5.
é#ﬁé?ﬁ5§98ﬁ8ﬁyﬁ}=3§o§6:1,2,3,5-tetrahydro-4,I-benzoxaz

P e di 4 P o

1.%0 (4 H, m), 2.03 (3 H, s), 2.35 (2 H, &, J=7.2 Hz),

2.86 (2 H, t, J= 7.3 Hz), 3.29 (2 H, ddd, J = 30.5, 15.¢,
6.7 Hz), 3.55 (1 H, d, J = 13.9 Hz), 3.61 (3 H, s3), 3.67 (3
H, s}, 3.74 (1 H, d, J = 11.1 Hz), 3.85 (1 H, 4, J = 11.1
Hz), 3.88 (3 H, s), 4.42 (1 H, t, J = 6.7 Hz), 4.58 (1 H, d,
J = 14.1 Hz), 6.30 (1L 4, s), 6.61 (1 H, d, J = 1.5 Hz),
6.97 (1 H, dd, T = 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 sclution of methyl 3-(3-
{[({3R,58)~-7-chlero-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~-oxodiazol-5-yl)pentanoate
(1.73 g, 2.63 mmecl) obtained in Example 154-(1) in ethanol
{17 ml), and the mixture was stirred for 2 hours. The

reaction sclution was diluted with water and then washed



25 2.06 (7 H m, 2. 37 (2 t, J =6.7 H), 3.52 (1
H, d, J = 320 14.1 Hz), 3. (3 H, s), 3.73 (1 H d, J
= 11.1 Hz), 3.81 - 3.88 (2 H m, 3.8 (3 H s), 4.56
(1 H d, J=13.9 Hz), 6.25 (1 H s), 6.64 (1 H d, J
=21 FB) 7.00 (1 H dd, J 7.252.3 H), 7.15 - 7.39
(4 H m. 5 (3) Triethylam ne (5.14 m, 36.7 mol) was
added to a solution of hydroxyam ne hydrochl ori de
(2.55 g, 36.7 mol) in dinmethyl sulfoxide (40 m),

g ghtafegh§ﬂué€h$@3 S%g%rggfr%%%o%gﬁea%ﬁbg%lehn%gk%b@%

stances  were I'ter ['trate was

3: t ¢ ce
gl pdbopRh ol b 8?%@15"%%?%.%& R N
ﬁaﬁhgd W% PraHySSBQEuf e n%g g? pln ?ﬁfb&?é%gﬁufﬁﬁﬂglon’
8 7.35 L. bt d
%ﬁ%egnlx?urga Hggl ?Fg fg%ESB% Eg hg§ﬁs %%&a%%% under
sol ution | uted wt eth and

t I, t :
: ggsl?éaﬁﬁsTBrFayemﬁa§e\f/&QH§dw\‘]’\‘ASt Fonat e oy a1 ool
di hl d
RagRa; R SUFFRoe Ry 99@%%&@&&%’% G e Tram YL
t bt .

FeESatherh SR ol A by 1o Tsspisge-s- 25
di neth h I 3-di hydro-4, 1-
SRSV ot i Soeb il SRR PEAE -t
crude owder (4) Accordlng to a SL@L %r manner. t% _
that 3o Eﬁgﬁﬁpgdro , l-benzdxazepin yllmethyl}l, 2,4

10 oxadiazol-5-yl)pentancic acid (1.06 g).
'H-NMR (CDCls) &: 0.65 (3H, s), 1.04 (3H, s), 1.66-
1.93 (4H, m), 2.39 (24, t, J = 7.2 Hz), 2.88 (2H, t, J =
7.4 Hz), 3.12-3.28 (2H, m}, 3.33-3.44 (2K, m), 3.57-3.67
(4H, m), 3.89 (3H, s), 4.40-4.53 (2E, 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,58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chlorc-5-
(2,3-dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydrc-4, 1-
benzeoxazepin-3-ylimethyli-1,2,4-oxadliazol-5-yl)butanoic

acid
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60, the title conpound was obtai ned from

3-[ (3R, 5S)-3-[4-

am no- 4- (hydr oxyi mi no) butyl]-7-chloro-5-(2, 3

di met hoxyphenyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1(
5H)- 25 yl]-2,2-dinethyl propylzjacetate obtained in
Exanpl e 157-(3). 321 -H- NWR (CDC 13) 6: 0.63 (3 H, s),
1.04 (3 H s), .70 - 2.02 (4 H m, 2.66 - 2.78 (2 H
m, 2.89 (2 H t, J=7.2 H), 3.10 - 3.20 (3 H m,
3.36 (1 Wcd, J = 14.3 Hz), 3.57 - 3.66 (4 H m,
3.83 - 3.92 (4 H m, 445 (1 H d, J 5 14.3 Hz),

6.12 s), 6.60 (1 H d, J=2.3Hz), 6.99 (1 H,
dd, 4, @4 Hz), 7.16 - 7.24 (2 H n), 7.30 (1 H,
d, of), 7.36 (L H, dd, J = 8.7, 2.4 Hz).

4. GR 58) 7 chl oro-5- (2, 3-di net hoxyphenyl)-1-(3
hyd -d| th opyl ) -2-oxo0-1, 2, 3,5-tetrahydro-4
k) 1- —.-—o

epi 3 yl ] propyl } -&-8, 4- oxadi azol - 5-yl ) but ano
c acjd CDCH OH 15 Accoggling to a simlar manner to

f anpl e 157, the title conpound was obtai ned.
1H NVRY( 13) S 0.63 (3 H s), 1.04 (3 H s), 1.71 -

According to a similar manner to that of Example 14,
the title compound was obtained.

'H-NMR (CDCls) &: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H,
s), 2.07-2.19 (24, m), 2.48 (24, t, J = 7.2 Hz), 2.95 (ZH,
t, J = 7.3 Hz), 3.24 (1H, dd, J = 15.6, 7.2 Hz), 3.36 (1lH,
dad, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.61 (3H,
s}, 3.74 (14, 4, J = 11.1 Hz), 3.85 (1H, d, J = 11.3 Hz),
3.88 (3H, s), 4.43 (14§, t, J = 6.7 Hz), 4.57 (1H, d, J =
14.1 Hz), 6.30 (1H, =), 6.62 (1H, s}, €.97 (1H, dd, J = 8.0,
1.6 Hz), 7.05-7.10 {14, m), 7.15 (1H, t, J = 7.8 Hz), 7.30-

7.38 (2H, m).

Example 156
-(3-{[(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-yl]lmethyl}-1,2, 4-oxcdiazol-5-yl)pentancic

acid
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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 = 6.4 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), 322 3.57 - 3.66 (4 H m, 3.83 - 3.92 (4
H m, 446 (1 H d J =14 3%Hz), 6.13 (1 H s),
6.60 (1 H d, J =2.3 Hz), 6.99 (1 H dd, J = 6.8,
3.0 Hz), 7.16 - 7.24 (2 H m, 7.30 (1 H d, J=28.7
Hz), 7.36 (1 H dd, J =8.7, 2.1 Hz). 5 Exanple 159
3-(3-{[(3X5S)-7- chl or o- 5- (2 3-di net hoxyphenyl ) - 1- ( 3-
hydroxy-Z,%-dlnethylpropyl) oxo-1, 2, 3,5-tetrahydro-4
, 1- rzaxazepi n- 3-yl

acety 2, 4caxadi azol -5-yl)propionic 10 acid C (1)

AmiTve (4.05 m, 28.9 nmvl) was added to a

@i met hyl sul foxide (40 nl), and the nixture
rred\y1% Q?O m nut es. | nsol ubl e substances
£ the filtrate was added

'netﬁ%l)silyl]oxy}- anoet hyl ) -7-chl oro-5-( 2,
o OH
henyl ) - 2- oxo- 2, 3- di hydr o- 4, 1- benzoxazepi n- 1| (

5H) - w2-di met hyl propyl acetate (3.73 g, 5.78

nmol obtalned
) According to a similar manner to that of Example 14,

the title compound was cbtained.

'H-NMR (CDCls) &: 0.94 (3H, s), 1.03 (3K, s), 1.67 -
1.77 (2H, m), 1.81 - 1.91 (2H, m), 2.03 (3H, s}, 2.392 (2H,
t, J =17.2 Hz), 2.88 (2H, ¢, J = 7.4 Hz), 3.20 - 3.28 (1lH,
m), 3.30 - 3.38 (1H, m), 3.55 (1H, d, J = 14.1 Hz), 3.61

(3H, s}, 3.72 - 3,77 {(lH, m), 3.85 (1H, d, J = 11.1 Hz),

3.88 (3H, s), 4.42 (1H, t, J = &.7 Hz), 4.57 (1H, d, J
13.9 Hz), 6.30 {1H, s), 6.61 (1H, d, J = 1.7 Hz), ©.97 (1lH,
dd, 3 =7.9, 1.7 Hz), 7.05 - 7.09 (1H, m), 7.14 (1H, t, J =

7.9 Hz), 7.30 - 7.37 (Z2H, m).

Example 157

- {3-{3-[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, b-tetrahydro-4,1-
benzoxazepin-3-yl]lpropyl}-1,2,4-oxadiazol-5-yl)propionic

acid
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20 in Exanple 115-(2) and the m xture was stirred at
80C for 323 2.5 hours. The reaction solution was
diluted with ethyl acetate, and the organic |ayer was
washed with water and an aqueous saturated sodi um

chl oride solution, dried over 31g@mgnesi um sul fate and
then concentrated under reduced 5 pressure to obtain
3-[(3R 59)-3-[(32)-3-am no-2-{[tert-
butyl(dinethyl)siIyI]oxy}-3-(hydroxyinino)propyl]-?-ch
| oro- O~

-th?%yphenyl) 2- 0X0- 2, 3-di hydr o- 4, 1- benzoxaz
: 2-di met hyl propyl acetate as crude
07 g, 1000). 10 (2) Triethylamne (0.63 m,

powder

4,49 and ethyl 4- chloro-4-oxobutanoate (0.47
m [ tded drgpwi se to a solution of
3- -{(32)-3-apinu- 2

{[tert-b édineth??ﬁ%ily 0 - 3- (hydr oxyi m no) pr opy
-5- (2, 3-di net hoxyphenyl ) - 2- oxo- 2, 3-di hydro-4, 1

oxazepln 1(5H) -yl ]-2, 2-di net hyl propyl acetate
(2.03 g™ 2.99 nmol ) obtained in Exanple 159-(1) in

THE (gg ”151%@H8& h%SPE89 h”gue%§%ékﬁ%1%'&%“%% Was o5, 4

stirr room atu hour's

sl t'°ﬁfapnﬁ 05 3SR, g, poor o

6 t e resi

e A B T g et R vt
for 30 minutes, 3-[(3R,58)-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
ethyl acetate, washed with an agueous saturated ammonium
chloride solution and an agueocus saturated scodium chloride
solution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatcgraphy to obtain
(2E)-4-[ (3R, 5S8)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chlcro-
5-(2,3-dimethoxyphenyl) -2-oxo-1,2,3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]-2-butenenitrile (8.15 g, 71%).

'H-NMR (CDCl;) &: 0.95 (3 #, s), 1.02 (3 H, s), 2.03
(3 H, s}, 2.64 - 3.10 (2 H, m}), 3.42 - 3.76 (5 H, m), 3.81

- 4.00 (5 H, m), 4.56 (1 H, d4d, J = 14.1, 5.1 Hz), 5.37 -
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with ethyl acetate, the organic |ayer was washed wth
wat er and an aqueous saturated chloride sol ution,

dri ed over nmagnesium sul fate, and then concentrated
under reduced 25 pressure. The residue was purified by
silica gel colum 324 chromat ography to obtain ethyl
3-[3-(2-[(3R 59)-1-(3-
acetoxy-2,2-dinethylpropyl)-?-chloro-5-(2,3-

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

€PhB- (1 4, m), 6.26 H, .6 Hz), 6.62 - 6 80 (2 H,
3-yl]- - {fterf- butyl(d|nethyI)S|IyI]oxy}ethyI) 1,2-4 5

adiazal -5 } 1165_0; 0 H
%¥ E& ?Q s 7%bh$r?pﬁonﬁ ? 61 1§n)?70§@é38 %g ?gR

l 04 Q%é Zg 11 ({8%}3 5% 15_ ( ace%xngZ% dlﬁe%%i(lg)r%pyl

2. 32 -

?ﬁli£§E$ ?%3 aéééth§§¥§% %%1 ~%rbfo_1g%4@15?té%ra%ydro—
1, BBl o 53,90 2 éugg ety .15 54132 (G0,
§ciplY; 18 Blepprt 167117 4% i @é%’lv@d@ ‘%ﬁe@@%
%aarpl eé?zzla%gfns)l 1% %““m%w?g;' S%aed%t R SET s
Wéﬁuéé WRa( SEEEER 05, BOaPREERY! pPBSy FRRFSdRToRg i on
‘d?ﬁe?h%%ﬁﬂeﬂ%? S-BY4- £C5T516 1 SEFRRYAPITE, b eSS

hgdrochlorlc 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 mmol} were added,
and the mixture was stirred for 5 hours. The reaction
solution was diluted with ethyl acetate, and the crganic
layer was washed with water and an agueous saturated sodium
chloride sclution, dried over magnesium sulfate, and then
concentrated under reduced pressure. The residue was
purified by silica gel column chromatography to obtain 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]lbutanenitrile (3.89 g, 91%).

'H-NMR (CDCl3) &: 0.94 (3 H, s), 1.02 (3 H, s), 1.67 -

2.06 (7 H, m}, 2.37 (2 H, t, J=6.7 Hz), 3.52 (1 H, d, J =
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3-yl]-1-{[tert-butyl (dinethyl)silyl]oxy}ethyl)-1,2-4
20 oxadi azol -5-yl ] propionate (1.65 g, 2.09 mol)
obtained in Exanple 159-(2) in acetonitrile (20 nl)
under ice-cooling, and the mxture was stirred for 1
hour under ice-cooling. The regction solution was
diluted with ethyl acetate, and the organic |ayer was
washed with water and an aqueous 25 saturated sodi um
chl oride solution, dried over magnesi um 325 sul fate

apdithen cengentrapedsynder opedyced pregswren fomg), 3.81 -
solution of the residue in dichloronethane (15 nl),

§(F§t?¥'§UL ?,(Quﬁé Wb'H?-%?,”Ml5@@3ﬁa@qe@,3®ﬂ=613.9 Hz),

sol ution a sulfur trioxide-pyridine conplex (0.83

g.28: 19 Fyn%gé5al%4DW§gE§3d§ L bhat ywas prepar@dy, ad, o

pr evi ous t hen ed dropwi se. The m xture was

stkrred,faqr hours. _The.greact,i on,sol uti on was
aiVu édzﬁ?tEQthsrﬁgcethg? Z%dhfhgu'organic | ayer was

vashed 01 b W81 AN s2GYeRyS S3aburAbed 3ol Widea to -

chlori rired”“6ver magnesi u ate and
LB LR B ROUSEH ST 32 Tt o iinon,
AnBe R FBY p ) 7 EeHEon 6 0at s SHet Mol ey 1725 i =x=d
193, 3051 BPFSfydr SPA0TUBER, SRRISBNTS- YEFSe ST LD o -
égmgggékﬁ 0l 2Ry AR 2BLonaYe (3039 1124 21489, o-
dimethylpropyl)-7-chloro-5-{(2, 3-dimethoxyphenyl) -Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]butanenitrile
(3.89 g, 7.35 mmol) cbtained in Example 157~(2) and the
mixture was stirred at 80°C for 6 hours. The reaction
sclution was diluted with ethyl acetate, and the organic
layer was washed with water and an agueous sodium chloride
solution, dried over magnesium sulfate and then
concentrated under reduced pressure to obtain 3-[ (3R, 55)-3-
[4-amino=-4- (hydroxyimino)butyl]-7-chloro-5-(2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydre-4, 1-benzoxazepin-1 (5H) -
vyl]-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]l-7-chloro-5-(2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, 1-benzoxazepin-1(5H) -

y1]1-2,2-dimethylpropyl acetate cbtained in Example 157-(3).
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1HNVR (CDC13) S: 0.94 (3 H s), 1.02 (3 H s), 1.25
(3 H t, J=7.2H), 2202 (3 H s), 2290 (2 H t, J

7.3 Hz), 3.25 (2 H t, J=17.3 rz), 3.42 (1 H dd, J
= 17.8, 5.4 Hz), 3.57 (1 H d, J = 14.3 Hz), 3.61 (3
H s), 3.73 (1 20 H, d, J = 1134, Hz). 3.80 - 3.93 (5
H m, 4.16 (2 H q, J = 7.2 V), 4.54 (1 H d, J =
14.1 Hz), 4.62 (1 H dd, J = 8.0, 5.4 Hz), 6.28 (1 H
S), 6.65 (1 H s), 6.98 (1L H dd, J = 6.4, 3.2 Hz),
7.13 Iy 7 s 4 _
sodlun1hf§% ilde g)utﬁ %%(é.Sgyn%)’ gskﬁfbéﬁhﬁqﬁﬁQU%d7o
dgded 1, I f 531 324 _
P08 et o s %.%n%t Sy GBy Y P ol Bratr 9 = 72
t h 3 2, { t -
E%Fﬁ ngéf]ggg yI} 1 Y % % ?gzg r%pnggﬁgploﬁgteQEQZ 357

i aﬁéreissﬁi% ”2“%’3 ook 5 BgLe o8 (?%r'd;o

i dofigbus ﬁgfé Z‘ELFmP&SZ'(?.L%'O"Q&%&\”E“??J'@ﬁ%’d% .99
Bhi 0% a8 SoPutr of: *FEea Qvar magnd U Teular c- Wnd L Hr &
%1 Bod HES pir o da By Hobson prepar frivETRLE to

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

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
Egample I 158

4= (3-{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-yllpropyl}-1,2,4-oxadiazol-5-yl)butanocic
acid

O\CHa

O ,CHa
o)
Cl 0
“\‘\ N
/g \/w \
N—
N 0
m%?jj o OH

H,C 0

OH
According to a similar manner to that of Example 157,
the title compound was obtained.
'"H-NMR (CDCls} &: 0.63 (3 H, s), 1.04 (3 H, s), 1.71 -
2.02 (4 H, m), 2.08 - 2.20 (2 H, m), 2.49 (2 H, t, J =7.2
Hz), 2.74 (2 H, t, J = 6.4 Hz}, 2.%4 (2 H, t, J = 7.3 Hz),

3.15 (1 H, d, J =12.1 Hz), 3.36 (1 H, d, J = 14.3 Hz),
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benzoxazepi n- 3-yl ] acetyl } -1, 2, 4- oxadi azol - 5-yl ) propi on
ic acid (160 ng, 17% as powder. 15 1H NMR (CDCl3) 6:
0.65 (3 H s), 1.01 - 1.07 (3 H mM, 2.98 (2 H t, J
=7.1 H), 3.16 (1 H d, J =12.1 Hz), 3.25 (2 H, t,
J 7.0 Hz), 3.37 - 3.48 (2 Hz49, 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
gd
4-

57J-=3768, (4- 8, KB&). 37833-- 37023 (@24t ), 47440 ((2H, d, J
s). Exanple 160

25£3:§2HE§§R65§k'?1CHL°%9;5B(%031qiﬁ?t%gxmpﬁﬁ@xb)ﬂ%vﬁ36.99
rydoxyaz. & 4 BRBhyLREORY)) - & 060172 % ot e raydosh (1
ben oxazepi - 3-yL] et-hyk} 1, 3-it hi-azols- 5- yl5) Qu oi C
aergesaey) Q\ézerr% R DR Ol ALl S K

Exanpl e 105, the title conpound was obtained 5 1H NWMR
(CDC13) 8: 0.64 (3H, s), 1.05 (3H, s), 1.93 (2H,

uintet,.J.= 7.5 Hz), 2.17-2.42 (4H, m), 3.616 (2H, t,
gxémpg?sléé), 3.622 (1H, d, J = 12.3 Hz), 3.82-3.94

1 a3 3 s), 4. 1H. d,.J = 14.1.KHz)., ,~_
é.‘Z%—mERs?,g?é.gé'éhl&ﬁrgaﬁagégim‘?‘tﬂz ,Ypé.eélé’l()f)ﬂu, 'dd,
gy§r§k§L2722d5%%th;l%§opyl)—2—oxo—1,2,3,5—tetrahydro—4,1—
benzoxazepin-3-yllacetyl}l-1,2,4-oxadiazol-5-yl)propionic

acid

O"“‘CH3

_LCH,
o)
N/ O
Cl Q [ o
O ““ N
N 0 oH
H,C 0
H,C

OH

(1) Triethylamine (4.05 ml, 28.9 mmol) was added teo a
sclution of hydroxyamine hydrochloride (2.0 g, 5.78 mmol)
in dimethyl sulfoxide {40 ml), and the mixture was stirred
for 30 minutes. Inscluble substances were filtered off.
To the filtrate was added 3-[{3R,5S8)-3-(2-{[tert-
butyl (dimethyl}silyl]loxy}-2-cyanoethyl)-7-chlore-5-{2,3-
dimethoxyphenyl)-2-oxo-2, 3-dihydro-4, 1-benzoxazepin~1 (5H) -
yl]-2,2-dimethylpropyl acetate (3.73 g, 5.78 mmol) obtained

in Example 115-(2) and the mixture was stirrea at 80°C for
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10 7.25 (2H, m, 7.30 (1H, d, J =8.7 Hz), 7.35 (1H
dd, J = 2.7, 8.7 Hz). Exanple 161

4-(2-{3-[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl )-1-(3
15

hydr oxy- 2, 2- di et hyl propyl ) - 2-pxp-1, 2, 3, 5-tetrahydro-4
, 1- benzoxazepi n-3-yl ] propyl }-1,

3-thiazol -5-yl)butanoic acid 328 C1 OH According to a
simlar manner to that of Exanple 122, the title

§°5"pHHGE|sWa§’THQt %8%910%"“ B'Wtﬁ%ﬁ)s éllqt@% (q%*dh %)t’hyl
% %Eg%%H §8§45Eék%5%8nlz §a§ w?% %gsﬁegle%H wﬁker and an

%ﬁﬁéoﬁgkggﬁégagggfsgéﬁuE Egiffhé% go?ﬁ%ufg %Ql%dg%ver
rﬁa&xﬁ‘_e[%}gh?%h]fgtg%l%“ufg éggcz%g%rmd g %%r( %E'dug%d
?ssg§e)tP o?gilglgL %éR g5§63L%HBquG %mln% éh{qt%rt—
iégmetgsl 51EhH?oxy? %g %y%&g§§q%§¥%h§Q%bbl%w@—chloro—
?%?E?§¥dlmeiﬁbgﬁkﬁé e&?p¥| xo QX% %1%y%ro %eﬁr%%%% %azepln—
E?Qﬁ?K?E?EE?ég&Xngﬁygﬁggbyl écé% %dlgéokrud%l %%%%”°H4.07
g, 100%).

(2) Triethylamine (0.63 ml, 4.49 mmol) and ethyl 4-
chloro-4-oxobutancate (0.47 ml, 3.292 mmcl) were added
dropwise to a solution of 3-[(3R,55)-3-[(3%Z)-3-amino-Z-
{[tert-butyl (dimethyl}silylloxy}-3-(hydroxyiminc)propyl]-7-
chloro-5-(2, 3-dimethocxyphenyl)-2-oxo-2, 3-dihydro-4, 1-
benzoxazepin-1(5H)-yl]-2,2-dimethylpropyl acetate (2.03 g,
2.99 mmol) obtained in Example 15%-(1) in THF (20 ml)} under
ice-cooling, and the mixture was stirred at room
temperature for 4.5 hours. The reacticn scolution was
concentrated under reduced pressure, water (20 ml) was
added to the residue, and the mixture was heated toc reflux
for 17.5 hours. After the reaction sclution was diluted
with ethyl acetate, the organic layer was washed with water
and an agueous saturated chloride solution, dried over
magnesium sulfate, and then concentrated under reduced

pressure. The residue was purified by silica gel column
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acid 329 C OH According to a simlar manner to that of
Exanple 55, the title conpound was obtained. 1H NMR
(CDC13) 8: 0.66 (3H, s), 1.05 (3H, s), 2.12 (2H, 5
quintet, J =7.2 Hz), 2.49 (2H, t, J = 7.2 Hz), 2.93
(2H, J =17.2 Hz), 3.17 (1H, dyp4 = 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,

é?roéég%g?éhhy télog% 1? ﬁ%%yi 6. 83l%ﬁH4LgR65%%-ﬁuﬁ3—

e T N

ﬁ}é th%&%Bhéﬁbl?l%h%9E91§2§%;%:@b%%%%gé%Qh%”ML%ekﬁé%azepin—
ST Lo e o S SN ot
8xa89590§§g—§1]g@opionate (1L.65 g, 70%).

'"H-NMR (CDCls) &: -0.07 - 0.11 (6 H, m), 0.69-0.89 (9H,
my, 1.04 (3 H, s), 1.09 - 1.15 (3 H, m), 1.29 - 1.38 (3 H,
m)y, 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 (L 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 (1 H, &, 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-chlocro-5-(2, 3-
dimethoxyphenyl)-2-cxo-1,2, 3, 5-tetrahydro-4,1l-benzoxazepin-
3-yl]-1-{[tert-butyl{dimethyl)silyl]oxy}tethyl)-1,2-4-
oxadiazol-5-yl]lpropicnate (1.65 g, 2.09 mmol) cbtained 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 agueous

saturated sodium chloride solution, dried over magnesium
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(1) Pyridine (0.067 m, 0.83 nmol) and
trifluoronethanesul fonic acid anhydride (0.13 m, 0.79
nmol ) were added to a solution of ethyl (4S)-4-({2 5

[ (3R, 5S)-1-(3-acet oxy- 2, 2- dlnethylpropyl) 7-chl oro-5-(
2, 3-

dlnethoxyphenyl) 1,2,3,5- tetrahydro 2- 0X0- 4, 1- benzoxaz
epi n- 3-yl]acetyl } hydrazi no) - 4- oxobut anoate (0.25 g,

0.38 mmol ) obtained in Exanple 57-(1) in
gh%@geéogghh?ﬁén(éoHEEn@Eateaognd%Qdr%@%c@HX%&%%éﬂ%% To

stirred hour. After 10 further stirring at

EBEB%lBHUBf @HeaQEQ?HEeS@EUBQE%@gr%%%%%EMQYQH%Q%ﬂ

car bonate sol uti was added thereto and the

§EHB 1 VRS HEX baggegdm”%hzg ﬁﬁ'oh%%E%%%%% @%&'y)solutlon
e organi c er was washe th water and an aqueous
gaturated, OQEHE%EQ'Ogg?gdﬁﬁ'“Eb %&eﬁf'%d8§V§3d6f19 mmol)

magnesi um en concentrate

fedﬂﬁs iSSP (TOE EsoiLag eshis s pulJ el

a

39psd Ff@%%é%?ef%%%aaﬂ%g 388, PR SRR S, e

d%gEE YhPLORYLL LI %ggorolut%% 33qme t%%ﬁy el 2-9%0 the
t hyd 3 met hyl
S5 TRt aYEr oo YRR RoNALE FELEE ot Be Ao uSaby

as col orl.ess noncr 2talllne omder 1H-NNR

§a 5re§gﬁ 5? 1Tm0§ §ﬁ1d§)so uﬁéop3Hdrled Jber mggne51um

sulfate and then concentrated under reduced pressure. The

residue was purified by silica gel column chrcomategraphy to

obtain ethyl 3-(3-{[(3R,538)-1-(3-acetoxy-2,2-
dimethylpropyl}-7-chloro-5- (2, 3~dimethoxyphenyl)-Z-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllacetyl}-1,2,4-
oxadiazol-5-yl)propionate (1.05 g, 75%}) as crude powder.
'"H-NMR (CDCls) &: 0.94 (3 H, s), 1.02 (3 H, s), 1.25
(3 H, t, J = 7.2 Hz), 2.02 (3 H, s), 2.9 (2 H, t, J = 7.
Bz), 3.25 (2 H, t, J = 7.3 Hz), 3.42 (1 H, dd, J = 17.8,
5.4 Hz), 3.57 (1 H, d, J = 14.3 Hz), 3.61 (3 H, s}, 3.73

#H, d, J = 11.1 Hz), 3.80 - 3.93 (5 H, m), 4.16 (2 H, g, J

7.2 Hz), 4.54 (1L H, d, J
5.4 Hz), 6.28 (1 H, s), 6.65 (1 H, s), 6.98 (1L K, dd, J =
6.4, 3.2 Hz), 7.13 - 7.21 (2 H, m), 7.36 (2 H, s).

(4} A 2N agueous scdium hydroxide solution (2.35 ml,

14.1 Hz), 4.62 (1 H, dd, J = 8.

(1

O,

4.68 mmol} was added to a solution of ethyl 3-(3-{[(3R,53)-



10

15

20

25

t, J =7.2 Hz), 2.03 (3H, s), 2.80-2.90 (2H, m), 3.14
(2H, 5¢t, J =7.5H), 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, d, J = 10.8 Hz),
3.85 (1H, d, J = 10.8 Hz), 3.88 (3H, s), 4.16 (2H, q,
J =7.2 Hz), 4.42-4.93 (1H, ), 4.55 (1H, d, 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,

Fo e g2giby i shoslemitot Lty & 0

3 ~99),51-43 ra ro enzoxazeplin-
QR‘Q%P%}% ﬁ??%&%ﬁy?) byoe iy g?%egg%’t A SECho%y phenyI -5 <P
i?g?ﬁ?égF%%#a%yéf3?2?T9{68%§%xazé’p| rgpﬁo]nr%tehyll} O15 39 41'562
prRsLagel ey Broplalets (0oL 0y SpiBL) UOASY an

?%%ﬁ$%gﬁ% g?ﬁ?gg %Qg %hangl %ﬁnut%smasT% &%%%t%

ours e reaction SO| uti

b éﬁs%‘) CRUUREAEER Byt iet s sca,
ﬁisfaf”aeﬂ?s R TS e tﬂ’@ﬁ%egjxf"’rlgj?t & %%%%S

N 53 LR B PR B ST
gﬂi%gtgyer gagﬁggl%ghggkg%g%e%n%n%g%nr%%%ced pressure. The
residue was purified by Gilson preparative HPLC to obtain
—{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]acetyl}-1,2,4-oxadiazol-5-yl)propionic
acid (160 mg, 17%) as powder.

'H-NMR (CDCls) &: 0.65 (3 #, 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, 4, J = 14.3 Hz), 4.61 (1L H, dd, J = 8.3, 5.1 Hz)},
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,58)-7-chloro-5-({2, 3-dimethoxyphenyl)-1- (3~

hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-



1C

15

concentrated under reduced pressure to obtain 3-(5-
{[(3R, 5S)-7-chl oro-5-(2, 3-di met hoxyphenyl ) - 1- ( 3- hydr ox
y- 2, 2-di et hyl propyl)-2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl ] net hyl } - 1, 3, 4- oxadi azol - 2-yl pr opi oni
c 5 acid (67 ng, 0.12 mmol, 73{ -as a white crystal.

1H NMR (CDC 13) 8: 0.65 (3H, 1. 04 (3H, s), 2.89
(2H, t, J = 7.5 Hz), 3.14 (2H t,
(1H, d, J = 11.7 Hz), 3.29 (1H dd,

fggﬁzo%%ﬁsg(ag(% T SRS

7.5 Hz), 3.17
6.3, 15.9

13l
% EA?€§B£%1%9a01d

Hz)
,620(Hs)661(1HdJ:18 699(1H
dd "81Hz)707(1Hdd J=15 8.1 Hz),
7.18 ,,cag_s Hz), 7.32-7.42 (2H, m). Exanple

-dlnethylprop I)-@Hoxo 1,2,3,5- tetrahydro 4

thyl } -1, 3- t hi azol - 5- yl)-3-

hyd ion' acjjd C oH®0 According to a simlar

nang@r tjo t'hat of NExanple 18, 333 the title compound
alned 1H NVR (CDC13) 8: 0.64 (3H, s), 1.01

(3/Hg , 1.04

|_\
1

®
@

According to a similar manner to that of Example 105,
the title compound was obtained

'H-NMR (CDCl;) &: C.64 (3H, s), 1.05 (3H, s), 1.93 (2H,
gquintet, J = 7.5 Hz}, 2.17-2.42 (4H, m)}, 3.6le (24, t, J =
7.5 Hz), 3.622 (lH, 4, J = 12.3 Hz), 3.82-3.94 (1H, m),
3.89 (34, s), 4.45 (1H, d, J = 14.1 Hz), 6.15 (1H, s), 6.6l
(1, d, J = 2.7 Hz), 6.%99 (lH, dd, J = 2.4, 7.2 Hz), 7.15-
7.25 (2H, m), 7.30 {(1H, 4, J = 8.7 Hz), 7.35 (lH, dd, J =

2.7, 8.7 Hz).

Example 161
-{2-{3-[(3R,538)-7-chloro-5-(2, 3~dimethoxyphenyl)-1- (3~
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-

benzoxazepin-3-yl]propyli-1,3-thiazol-5~yl}butanoic acid
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(3/2H, s), 2.67-2.87 (2H, m, 3.10-3.22 (2H, m,
3.28-3.40 (2H, m), 3.49 (1H, dd, J = 7.8, 14.1 Hz),
3.62 (3H, s), 5 3.59-3.68 (1H, m), 3.88 (3/2H s),
3.89 (3/2H,'s), 4.37- 4.54 (2H, m, 5.56 (1/2H, t, J =
5.7 Hz), 5.65 (1/2H, dd, J = b, 8.7 Hz), 6.18 (1H,
s), 6.52 (1/2H, d, J = 2.1 Hz), 6.57 (1/2H, d, J =
2.1 Hz), 6.86-7.04 (2H, m), 7.10-7.20 (1H m,
7.25-7.36 (2H, m), 8.58 (1/2H, s), 8.61 (1/2H, s). 10

Exanmple_1

(2E) - 3 {[EéR 5S) - 7-chl oro-5- (2, 3-di net hoxyphenyl ) -1
- (3-

hydroxy 2, 2 di met hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
cl- b @zepi n-3-yl ] methyl }-1, 3- thlazol 5-yl)acrylic
acijg CH3 . Cl 15 CH Accordlng to a simlar manner

t o that of Ex 19, the title conmpound was
obtﬁe\'nedN NVR QQClB) 6: 0.64 (3H, s), 1.05 (3H

S) %?19 (1H d, 4 12.0 Hz), 3.32-3.51 (3H m, 3.61
(Sﬁf ) . 67 (1 , d, J =12.0 Hz), 3.87 (3H, s),

4.8 (1H t, J = 6.0 He),

o7 TOH
According to a similar manner to that of Example 122,
the title compound was obtained.
'H-NMR (CDCls) &: 0.63 (3H, s), 1.04 (3H, s), 1.75-
2.05 {(6H, m), 2.39 (2H, t, J = 7.5 Hz), 2.84 (2H, J = 7.5

Hz), 2.90-3.01 (2H, m), 3.15 {(1H, d, J = 12.0 Hz), 3.35 (1lH,

d, J 14.4 Hz), 3.61 (3H, s), 3.62 {(1lH, d, J = 12.0 Hz),
3.80-3.92 (1H, m), 3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz),
6.13 (lH, s), 6.60 (1H, d, J = 2.4 Hz), 6.9% (1H, dd, J =
2.7, 7.2 Hz), 7.15-7.25 (2H, m), 7.30 (lH, d, J = B.4 Hz),

7.31 (1H, s), 7.36 (l1H, dd, J = 2.4, 8.4 Hz).

Example 162

-(5-{[(3R,58)-7-chlorc=-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, 4-oxadiazcl-2-yl)butanocic

acid



i0

1=

4.47 (1H, d, J = 14.4 Hz), 6.169 (1H, d, J = 15.6 Hz),
6.173 (1H, s), 6.54 (1H, d, J = 1.8 Hz), 6.85-6.97
(2H, m, 7.09 (1H t, J =8.1 Hz), 7.26-7.37 (2H, m,
8.03 (1H, d, J 5 = 15.6 Hz), 8.67 (1H, s) Exanple 166
3-(4-{[ (3R 58) 7-chl oro-5- (2, 3314 met hoxyphenyl ) - 1- ( 3-

hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4

,1 10

benzoxazepi n-3-yl ] nmethyl } -1, 3-t hi azol -5-yl ) propi oni c

acid C According to a simlar manner to that of

Exanpl ., CHihe title conpound was obtai ned. 1H NMVR

(CDC1 Qch3 (3H, s), 1.04 (3H, s), 2.66 (2H 15

J HHz), 3.10-3.40 (6H, m, 3.61 (3H, s), 3.66

= 12.0 Hz), 3.88 (3H, s), 4.38-4.46 (2H,

H s), 6.53 (1H, d, J = 2.4 Hz), 6.90-7.00

7018 (1H, t, J =7.8 Hz), 7.26-7.38 (2H, m,
Exanpl e 167 335

4- He{l 3Ri58§ chl oro-5- (2, 3-di net hoxyphenyl ) -1-( 3-

hydg

2'96 hylpropyl) xo-1, 2,3, 5-tetrahydro-4, 1-

benzoxazepi n-3-yl ] acetyl } -1, 3-thi azol - 5-yl ) but anoi c

acid O o7 TOH

According to a similar manner to that of Example 55,
the title compound was obtained.

'H-NMR (CDCls) 8: 0.66 (3H, s), 1.05 (3H, s), 2.12 (2H,
guintet, J = 7.2 Hz), 2.49 (2H, t, J = 7.2 Hz), 2.93 (2H, J
= 7.2 Hz), 3.17 (1H, d, J = 12.3 Hz), 3.2% (1H, dd, J = 6.6,
15.% Hz), 3.41 (1H, d, J = 14.4 Hz), 3.47 (lH, dd, J = 6.6,
15.9 Hz), 3.614 (1H, d, J = 12.3 Hz), 3.615 (3H, s), 3.88

(3H, s), 4.46 {(1H, 4, 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, J = 7.8 Hz), 7.34-7.43 (2H, m).

Example 163
3-{5-{[(3R,58)-7-chlorc-5-(2,3-dimethoxyphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-
benzoxazepin-3-yl]methyl}-1,3,4-oxadiazol-2-ylpropionic

acid
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CC OH5 According to a simlar manner to that of
Exanpl e 115, the title conpound was obtained. H NWVR
(CDC13) 6: 0.65 (3H, s), 1.04 2.10 (2H, m, 2.43 (1H
t, J =7.2 H), 7.2 Hz), 3.14 (1H, d, J = 12.0 Hz),
3.41 (3H,s),1.95- 2.97(2H,t,J 534 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), 4.48 (1H, d, J = 14.1 Hz), 4.58 (1H
dd, J = 4By 8.4 Hz), 6.17 (1H, s), 6.62 (1H, s),

6. 95- 7. 04 (15§ nm, 7.13-7.21 (2H, n), 7.36-7.42 (2H,
m, 7) W, *s). 15 Exanple 168

3-(5-{[Q3R 5S)-7-chl oro-5-(2, 3-di net hyl phenyl ) - 1- ( 3-

b c2-d|nethylpropyl)-2-oxo-1,2,3,5-tetrahydro-4

OH

{1} Pyridine {(0.0%7 ml, 0.83 mmol) and
trifluoromethanesulfonic acid anhydride (0.13 ml, 0.79
mmol) were added to a sclution of ethyl (48)-4-({{2-

[ (3R, 58)-1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
dimethoxyphenyl)-1,2, 3, 5~-tetrahydro-2-oxo-4, l-benzoxazepin-
3-yl]acetylthydrazino)-4-oxcbutancate {(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

further stirring at 0°C for 1 hour, an agueous saturated
sodium hydrogen carbonate solution (5 ml) was added thereto
and the mixture was extracted with dichloromethane {(8C ml).
The organic layer was washed with water and an agqueous
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)] to obtain ethyl 3-(5-{[(3R,58)-1-{(3-acetoxy-2,2-
dimethylpropyl)=7-chloro-5-(2,3-dimethoxyphenyl)-2=-cxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllmethyl}-1,3,4-
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OH According to a simlar manner to that of Exanple
119, the title conpound was obtained. 1H NVR (CDC13)
S: 0.64 (3H s), 1.04 (3H, s), 2.75 (2H, 5t, J =7.2
Hz), 3.09-3.21 (3H, n), 3.27 (1H, dd, J = 4.5, 16.5
Hz), 3.40 (1H, d, J = 14.4 Hz)333.58-3.74 (2H m,
3.61 (3H, s), 3.89 (3H, s), 4.47 (1H, d, J = 14.4 Hz),
4.58 (1H, dd, J = 4.5, 8.4 Hz), 6.18 (1H, s), 6.62
(1H, s), 6.89 (1H, d, J 3.6 FE) 6.98 (1H, dd, J =

i %fél“?y}79¥§pé9ﬁ§)t%1+@2H6 o7 35k A2 @ s

he "ag t for preventlng or

EE?%&E@% h%or ekg%gpﬁlg Q%egresent i nvention can be

produce fol I owi ng formul ati ons.

et @i%)?&gew@r%hm g 9B G o ge26 (O,
odugts b @g?dcgdgx3&%?3%@522@%&%2%@3&.C anesay (o,
e T e
g Xy 2 2 dLueLhylpronylh 2:0x0ud, 2 9 i el kptydrond (g

85193 93 (1m, 4, J = 10.8 Hz), 3.85 (1H, d, J = 10.8 Hz),
3.89 (3H, s), 4.16 (2H, g, J = 7.2 Hz), 4.42-4.93 (1lE, m},
4.55 (iH, d, J = 14.1 Hz), 6.31 (1H, s), 6.63 (1H, d, J =
1.8 Hz), ©6.98 (1H, dd, J = 1.5, 8.1 Hz), 7.07 (1lH, dd, J =
1.5, 8.1), 7.18 (1H, t, J = 8.1 Hz), 7.32 (1H, d, J = 8.4
Hz), 7.3¢ (l1H, dd, J = 1.8, 8.4 Hz}

(2) A mixture of ethyl 3-(5-{[(3R,53)-1-(3~acetoxy-
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]lmethyl}-1,3,4-
oxadiazol-2-yl)propionate (0.1 g, 0.16 mmol) cbtained in
Example 163-(1), a 1N aquecus sodium hydroxide sclution
(0.6 ml) and ethancl (5 ml) was stirred at room temperature
for 2 hours. The reacticon solution was concentrated under
reduced pressure, diluted with water {50 mi), and washed
with diethyl ether (10 ml). The agueous 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 aqueous saturated sodium chloride

soluticon, dried over magnesium sulfate and then
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10 mg (2) Lactose90 ng (3) Mcrocrystalline

cellul ose70 ng (4) Magnesium stearatelO0 ng 100ne
capsul €180 ng (1), (2) and (3) and 1/2 of (4) are

m xed and then granulated. Thereto is added the

remai nder of (4) and the whole3ds encapsulated into a
gelatin capsule. 15 Preparation Exanple 2 Capsule (1)
(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -
neopentyl - 2- oxo-1, 2, 3, 5-t et rahydro- 4, | - benzoxazepi n- 3-

¥5£H@£9¥5£ea §n5@ka%@buéemlb@%@gbgea%bdo%Qaqa 20 (52)

Lactose 90 ng (3) Mcrocrystalline cellulose 70 ny

g§X3ﬁ?g§f3huﬁhgkﬁﬁlétﬁzlg B O 53PS 1189 19 - Hybinoxy -

) an 2 of (4) are m xeéd and then

R R e
EESQQQQEEBEngéggEHﬁe§hyl}*1,3,4—oxad1azol 2-ylpropionic
acid (67 mg, 0.12 mmol, 75%) as a white crystal.

'"H~-NMR {CDCls) &: 0.65 (34, s), 1.04 (3K, 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, d4, J = 11.7 Hz), 3.89 (3H, s), 4.46 (1H, d, J =
14.4 Hz), 4.44-4.52 (1H, m), 6.2C (1H, s), 6€6.61 (1H, d, J =
1.8 Hz), 6.99 (1H€, dd, J = 1.5, 8.1 Hz), 7.07 (1H, dd, J =

1.5, 8.1 Hz), 7.18 (lE, t, J = 8.1 Hz), 7.32-7.42 (2H, m).

Example 164
-{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-yllmethyl}-1,3-thiazol-5-yl}-3-
hydroxypropionic acid
O‘Cw

LCH,
O

o OH
N —
H,C 0 N_$
H,C
HO

According to a similar manner to that of Example 18,
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Capsule 5 (1)
(2E)-3-(4-{[ (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-t et rahydr
0- 4, 1- benzoxazepi n-3-yl ] acetyidgphenyl ) propi onic acid
10 g (2) Lactose 90 ng 10 (3) Mcrocrystalline
cellulose 70 ng (4) Magnesium stearate 10 ng One
capsule 180 ng (1), (2) and (3) and 1/2 of (4) are

mxedi and thepoughandkatedaifBareto i s added the
remai nder of (4) and the 15 whole is encapsul at ed

i( o 31 G81Rt {¢hERRS Y e 0 RueRaAL 19N EXaPl@ /on, Capsulie o4
i@?éﬁ;{é$39@5§%:izgh|g@9;5mg?,%:@bﬂétngxghgnmbl-%:2%03.40
2, 2-di net hyl propyl) - 2-oxo-1, 2,3, 5-tetrahydro- 4, 1-

zoxazepi pg3- hyls} =152 g4- @%adi | -5-¥b) t aRg
P g 113 "Bt ces B0k (3) THl Er ocruatant  me

ek huko Mg, 254( Si um skearat & Myy339 . 37-
-%bc§p§§|§9%somhg 3( 4% YRgngsi um skeanatg /1@, my,)3
4.54 (2H, m), 5.56 (1/2H, t, J = 5.7 Hz), 5.€5 (1/2E, dd, J
= 4.5, 8.7 Hz), 6.18 (1lH, s}, 6.52 (1/2H, d, J = 2.1 Hz),
6.57 (1/2H, d, J = 2.1 Hz), 6.86~7.04 {(ZH, m), 7.10-7.20

(1H, m), 7.25-7.36 {(2H, m), 8.58 (1/2H, s), 8.61 (1/2H, s).

Example 165%
(2EY=-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]methyl}-1,3-thiazcl-5-yl}acrylic acid

Cl Q

Nl —
H,C 0 NQb/S
H,C
HO

According to a similar manner to that of Example 19,

OH

the title compound was obtained.

4-NMR (CDCls) 8: 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,
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(1), (2) and (3) and 1/2 of (4) are m xed and then
granul ated. Thereto is added the remai nder of (4) and
the whole is encapsulated into a gelatin capsule. 5
Preparati on Exanple 5 Tablet (1)

(2-{[ (3R 5S)-7-chl oro-5-(2, 3-djqwet hoxyphenyl ) - 1- ( 3-
hydr oxy- 2, 2- di et hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
,1- 10

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

T}AO @o'—FQSOS% 89 Mgy, (§?) Car @9St S;T{Chtng 00 6.(HHz) ,

crocrystal I'hé céllulosé 3 Magnesi um

%t gar ?gﬁ aQI aL ) 23% 9( ]()lﬁle(%) A3 152/63 10y,

are m xed and n granul at ed. To

a-n§7?h3%' efqz‘dd%%ﬁrglhhedrega'—”‘ie%sﬂzgf %4)853%0' dP) (28, m)

fe i'S compfesSed into a tablet.

6., Tab
(50T 15k 88 AT e SRare £ 28 bRk ieRyry 02 (1t a0
- 15.6 Hz), 8.67 (14, s

Example 166
-(4-{[(3R,58})-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-

hydroxy-2, 2-dimethylpropyl)-2-oxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5-yl)propionic acid

O—cH

3
/CH!S
(o

0] @]
Ol
N -
HC ONg s
H.C

HO

Accerding to a similar manner to that of Example 88,
the title compound was cbhbtained.

'H-NMR (CDCl;) &: 0.63 (3H, s), 1.04 (3H, s), 2.66 (2H,
t, J = 7.5 Hz), 3.10-3.40 (6H, m), 3.61 (3H, s), 3.066 (lH,
d, J=12.0 Hz), 3.88 (3H, s), 4.38-4.4¢ (2H, m), ©.17 (1lH,
sy, 6.53 (10, d, J = 2.4 Hz}, 6.90-7.00 (2H, m), 7.13 (lH,

t, J=7.8 Hz}, 7.2¢6~7.38 (2H, m), 8.52 (1lH, s).

Example 167
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neopentyl - 2- oxo-1, 2, 3, 5-tetrahydro- 4, | - benzoxazepi n- 3-
25 yl]nmethyl}-1,3-thiazol -5-yl)acetic acid 10 ng 340 5
(2) Lactose 35 ng (3) Corn starch 150 nmg (4)

M crocrystalline cellulose 30 ng (5) Magnesium
stearate 5 ng One tablet 230 mgi{1), (2), (3), 2/3 of
(4) and 1/2 of (5) are m xed and then granul ated. To
the granul e added are the renmainders of (4) and (5)
and the m xture is conpressed into a tablet. 10

oL TR s B aTRLf 0ol 80 (8 sl net hoxymhenyin 212 (3
%§sﬂﬁ§é¥g%y:2z?amsicl&g%ﬁw;s%ay-ﬁyff?g%d.2|1,32,%,%ﬁf&h Hyar 1
- 4 1- . 3- i . ? .
Bengoks2EDt et sRudediy i S0 R IBRY DAL eia

(4)NlcrochstaIIine cel l ul 0se30 ng (5) Magnesi um
st ear ake> M§EH200ne t abl et 230 ny

Q OH
O ol S
N > & I O
HC oo N
H;i7/J
HO

According to a similar manner to that of Example 115,

the title compound was obtained.

"H-NMR (CDCls;) &: 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 Hzy, 3.14 {(1H, d, J = 12.0 Hz), 3.41 (1H, d, J = 14.1
Hz), 3.55 (lH, dd, J = 4.8, 18.3 Hz), 3.61 (3H, s}, 3.63

(14, 4, J = 12.0 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 8.4,

18.3 Hz), 4.48 (1H, d, J = 14.1 Hz), 4.58 (14, dd4, J = 4.8,

8.4 Hz), .17 (1H, s), 6.62 (1H, s), ©.95-7.00 (1H, m},

7.13-7.21 (2H, m), 7.36-7.42 (24, m}, 7.7C (1H, s).

Example 168
3-{5-{[(3R,58})-7-chloro-5-(2,3-dimethylphenyl)-1-(3-
hydroxy-2, 2-dimethylpropyl)-2-coxo-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yljacetyl}-2-thienyl)propionic acid
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(1), (2), (3), 2/3 of (4) and 1/2 of (5) are m xed and
then granul ated. To the granul e added are the

remai nders of (4) and (5) and the m xture is
conpressed into a tablet. 25 Preparation Exanpl e 8 341
Tablet (1)

(5-(3-{[ (3R, 5S)-7-chl oro-5-(2, 3 dlnethoxyphenyl) 1-

(2, 2- dlnEthyIpropyI) 2-o0xo0-1, 2, 3, 5-tetrahydro-4, 1-
benzoxazepi n-3-yl jnethyl }-1, 2, 4- oxadi azol - 5-yl ) pent ano
i ¢ 5acidi10 ng (2) Lactose35 ng (3)Corn starchl50 ng
(4) M crocr - line cellulose30 ng (5)Magnesi um

ngy One tablet230 ng (1), (2), (3), 2/3 of
5) are m xed and then granulated. To
the grar Ie added are the remainders of (4) and (5)
ixture is conpressed into a tablet. 15

' (1)

(2- =7 chl i met hoxyphenyl)-1-( 3-
hydre#y~2, 24 di oxo-1, 2, 3, 5-tetrahydro-4
,1}§?§;E?xa eppn- 3- nmet hyl }-1, 3-t hi azol -5-yl )acetic
aci

According to a similar manner to that of Example 119,
the title compound was cbtained.

'H-NMR (CDCls} &: 0.64 (3H, s), 1.04 (3H, s}, 2.75 {(2H,
t, J =7.2 Hz), 3.09-3.21 (3H, m), 3.27 (1H, dd, J = 4.5,
16.5 Hz), 3.40 (1H, d, J = 14.4 Hz), 3.58-3.74 (2H, m),
3.61 (3H, s), 3.89 (3H, s), 4.47 (1H, d, J = 14.4 Hz), 4.58
(14, dd, J = 4.5, 8.4 Hz), €.18 (1H, s}, 6.62 (lH, s), 6.89
(1H, 4, J = 3.6 Hz), 6.98 (lH, dd, J = 3.0, 7.2 Hz), 7.10-

7.21 (2H, m), 7.35-7.42 (2H, m), 7.63 (lH, 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.
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20 (2) Inositol (3) Benzyl al cohol One anpule 10 ng
100 gy 20 ng 130 ng (1), (2) and (3) are dissolved
in distilled water for 25 injection so that the total
volume is 2 m and then filled 342 into an anpule. Al
steps are performed under sterii¢ condition.
Preparation Exanple 10 5 Injection (1)

(2-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1 -
neopentyl 2-o0xo0-1, 2, 3,5-tetrahydro-4,1|-benzoxazepi n- 3-

k | ti id 10 2
%§¥ %80E§ahgi%2 3) Bgnlsfea:goﬁg: 20 ngg éné

gg@gpﬁﬁlso g (1) (2) and (3) are dissolved in

ed water for injection so that the total

I
yohume_ig 2pms-ang then fill &d 3 _4inethoxyphenyl)-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

10 mg

(2) Lactose S50 mg
(3) Microcrystalline cellulose 70 mg
{4) Magnesium stearate 1C mg
One capsule 180 mg

(1y, (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 inte a gelatin capsule.

Preparation Example Z
Capsule
(1) (2-{[(3R,55)-7-chlorc-5-(2,3-dimethoxyphenyl)-1-

neopentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

vllmethyl}-1,3-thiazol-5-vyl})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



into an anpule. Al steps are perforned under sterile
15 condition. Preparation Exanple 11 Injection (1)
(2E)-3-(4-{[ (3R, 5S)-7-chl oro-5-(2, 3-di net hoxyphenyl ) -1
- 20

(3- hydroxy- 2, 2-di net hyl propyl )33 oxo- 1, 2, 3, 5-t et rahydr
0- 4, 1-benzoxazepi n-3-yl]acetyl }phenyl)propionic acid
10 g (2) Inositol 100 ng (3) Benzyl alcohol 20 ngy
25 One anpule 130 ng 343 (1), (2) and (3) are

ghssal vedehnadisstibklbed iwatern benatiin eGldseneso t hat
the total volume is 2 mM and then fille into an
anpul e. Al steps are performed under sterile
condition. 5 Preparation Exanple 12 Injection (1)
@5@%%1&&&%8’@§Lm§1%hb0f0'5'(2,3'd'”Ethoxypheny|)-|-
(2, 2-di nmet hyl propyl ) -2-oxo0-1, 2, 3, 5-tetrahydro-4, 1- 10
EQBEBK zepin-3-yl]methyl }-1, 2, 4- oxadi azol - 5-yl ) pent ano
ic acid 10 ng

5 (1) (2Ey-3-(4~{[(3R,58)-7-chlorc-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} 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-

benzoxazepin-3-yl]methyl}-1,2,4-oxadiazol-5-yl)pentanocic

acid 10 mg
(2) Lactose 50 mg
{3) Microcrystalline cellulose 70 mg

25 {4) Magnesium stearate 10 mg




(2) Inositol 100 mg (3) Benzyl alcohol 20 ng One
anpule 130 ng 15 (1), (2) and (3) are dissolved in
distilled water for injection so that the total
volume is 2 mM and then filled into an ampule. Al
steps are performed under sterite condition. 20
Experi nental Exanple 1 Squal ene synthase inhibitory
activity Measuring nmethod Squal ene synt hase
inhibitory activity was neasured using an enzyne

sol ut bge ehpained according to the A% gl owi ng
preparation nmet hod. 344 That is, an enzyre sol ution

(protekn 0. glanerqr:w% @020 g NG, t%ﬂéﬂ%&@d %‘Mcf‘gchen

preparatlon mst od was a a SO ution (total

gg?HB a%gﬁt) capt-aini ng %dMeb?t%E%g%%% ) and the

ophosphat e (specific activity

I t d
bﬁggéhggggﬂeggﬁ%g gﬂ Sgte n%mg% qulgle %fgjol%uc eot i de
5 pot assi um phosphate buffer (pH7.4) and a test drug

(added as an aqueous sol ution or a DVSO sol ution) and
5eacted at 3E 5 mnutes. After stopping the

PeRet e e b Earb s, o

Tablet
(1) (2-{[(3R,5S8)-7-chloro-5-(2,3-dimethoxyphenyl)-1-(3-

hydroxy-2, 2-dimethylpropyl)-Z2-oxo-1,2,3,5-tetrahydro-4, 1-

10 benzoxazepin-3-ylimethyl}-1,3-thiazol=-5~yllacetic acid
10 mg
(2} Lactose 35 mg
(3} Corn starch 150 mg
(4) Microcrystalline cellulose 30 mg
15 {5) Magnesium stearate 5 mg
Cne tablet 230 mg
(1y, (2y, (3), 2/3 of (4) and 1/2 of (3) are mixed and

then granulated. To the granule added are the remainders

of (4) and {5) and the mixture is compressed intc a tablet.
20

Preparation Example 6

Tablet

(1) (2-{[(3R,55)-7-chloro-5-{2,3-dimethoxyphenyl)-1-

necpentyl-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-

25 yllmethyl}-1,3-thiazol-5-yl)acetic acid 10 mg
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10 150 | of chl orof orm nethanol (1:2) m xed sol ution,

50 1 of chloroformand 50 | of a 3N sodi um hydroxi de

solution were added. Then, 50 pl of the chl orof orm

| ayer (lower |ayer) containing the reaction product

whose mai n conponent was squatgne was mxed with 3 mn

of a toluene-based liquid 15 scintillator and its

radi oactivity was neasured with a |iquid

scintillation counter. Squal ene synthase inhibitory

Séﬁiihk¥o£@3 expressed as the concentratj-on pof a test
rug required to inhibit 50% of radioactivit

i(RGOFPQLa i.at o the chloroform | ayer (I 20
&D?ar con%g%ffgtion (M). Al conpounds &gggFF%ed in

- It t | t hesy
R B Eapy VaCE i ry Revhg 50 of 1 M o Mer.

P L.on. of luti 2% H i
CaRoer BhERT e s B LR X T00cel I's) 345 “oai ned by

cul turing jn |Lbecco's nodified Eagle Ium
containingbfﬁag %@F%e fetal serum (37C F% Phg@bresence

o S9952) s suspended i 10, 1, 80 eSS0 e ang
SO S DL LT Oe, DSMINALY. AT OO e,
at 10000 gufor 20, mnutes (40, The Lot WI90 o caper.
Preparation Example 7

Tablet

(1) (2E)-3-(4-{[(3R,58}-7-chloro-5-(2, 3-dimethoxyphenyl)-1-

(3~hydroxy-2,2-dimethylprcopyl) -2-oxo-1,2, 3, 5-tetrahydro-

4,1l-benzoxazepin-3-yliacetyliphenyl)propionic acid

10 mg
{2} Lactese 35 mg
(3) Corn starch 150 mg
(4) Microcrystalline cellulose 30 mg
(b) Magnesium stearate 5 mg
One taklet 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 8
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centrifuged at 105000 x g for 90 mnutes (4C). The
preci pitate was suspended in an ice-cool ed 100nV

pot assi um 10 phosphate buffer (pH7.4) and then
centrifuged at 105000 x g for 90 mnutes (4C). The
precipitate was suspended in afyqice-cooled 100nV

pot assi um phosphate buffer (pH7.4) (protein
concentration about 4 ng/m ). This suspension was
used as an enzyne solution. 15 As seen fromthe above
regylts, the compound of the present invention has
superior squal ene synthase inhibitory activity.
l,Rdustri.al L il Sicnce, t - e
(Rduskria {@‘ﬁ%R %%ﬁ—7—tc¥11%9:o—5-(% ﬁ%l%%’ml%h%}}(gol})élh)"l

present ‘i'nventi én has “squalene synthase

t bvigt: I_-l_oweri.n ti Vit _ _
??V%I?&éﬁf%&gkg%éS?ggza% |vﬁf%’§ﬁ s %qsh o-4,1
tivity far transitiqn.t target organ and a .
RPagthedeby Sy AR 1512 A S Ao
reventing or 25 treating hyperlipem.a as a lipid
ggﬁgring agent and is al so 346 usefakjf%% preventing

treating arteriosclerosis. 347 IM5 1. A conpound
?éﬁrégggpég by the formula [1]: 5 g%ﬁaéﬁ% ring A and
Qg?gcgreach r%%resent an optlonally150 ng

n star
(4) Microcrystalline cellulose 30 mg
(5) Magnesium stearate 5 mg
One tablet 230 mg

(1), (2y, (3), 2/3 of (4) and 1/2 of (5) are mixed and

then granulated. To the granule added are the remainders

of (4) and (5) and the mixture is compressed intoc a tablet.

Preparation Example 9

Injection

(1) (2-{[(3R,53)-7T-chloro-5-{2,3-dimethoxyphenyl)-1-(3-
hydroxy-2,2-dimethylpropyl}~2-oxo0-1,2, 3, 5-tetrahydro-4,1-

benzoxazepin-3-yl]lmethyl}-1,3-thiazol-5~-yl)acetic acid

10 mg
(2) Inositel 100 mg
(3) Benzyl alcohol 20 mg
One ampule 130 mg

{1y, (2) and (3) are dissolved in distilled water for

injection so that the total volume is 2 ml and then filled
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substituted benzene ring, ring C represents an
optionally further substituted aromatic ring, Rl
represents a | ower alkyl group optionally substituted
with an optionally substituted hydroxyl group, X a
represents a bond or 10 optiongkby substituted | ower
al kyl ene, Xlb represents a bond or optionally
substituted | ower al kylene, X2 represents a bond, -0-
or -5-, X3 represents a bond or an optionally
tistu ival ent Y. -
?ggﬁ)eggn:ag%gﬁedpt %g%a%p%g%re%%%d or eacﬁi Moy Steriie
E@B@ﬁﬁibn.l5 group, or a salt thereof. 2. The conpound
according to claiml1, wherein XIb is a bond and Y is
an optionally esterified carboxyl group. 3. The
conpound according to claiml1l, whereinring Ais a 348
i ng tityted with hal ogen aton(s). 4. The
?gﬁéggﬁglg%cg%ggﬁafigkklain11, wherein ring Bis a
5%9%%@§O%ing substituted with | ower al koxy group(s).
. € conpound according to claim1, wherein ring C

dFomicrd (e RSey et b i "6 A i g
DEBEEP LY Lo d Batzane P = o7 SRS B Ao R G 15

ChahmEy ynerein, ning CalS ) scetic acid 10 mg

{(2) Inositol 100 mg

(3) Benzyl alcohcl 20 mg
One ampule 130 mg

(1), (2} and (3) are dissclved in distilled water for
injection so that the total velume is 2 ml and then filled

intc an ampule. All steps are performed under sterile

condition.

Preparation Example 11

Injection

(1) {(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,l1-benzoxazepin-3-yl]acetyllphenyl)propionic acid

10 mg
(2) Inositol 100 mg
{3) Benzyl alcohel 20 mg

One ampule 130 mg
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10 an optionally further substituted aromatic ring

havi ng no hydrogen atomthat nay be deprotonated. 8.

The conpound according to claiml, wherein Xla is C -3

al kyl ene. 9. The conpound according to claim1,

wherein X2 is a 15 bond. 10. Jhe conpound accordi ng

to claiml, wherein X3 is C1 4 alkylene. 11. The

compound according to claim1, wherein the formula

1] is the fornmula [la]: 349 rA Q N ~ CX1b~X~X3i Y R
Ygere' yrespechihve (3ymels @Are As defied din el Maker for

§n§8c£§oh(§8 @ﬁ)aﬂt%' C& S (v%l%n@ el @M%%V'Qhén filled
hydr oxy- 2, 2-di net hyl propyl ) - 2-oxo0-1, 2, 3, 5-tetrahyd

g?ﬁébéﬂzg§§§éﬁrn- 1 T5e8sy A5 PEEETESS B S Shion
%S?Q?fg?F(sR,ss)-7-chloro-5-(2,3-dinethoxypheny|)-1-

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

?ﬁéﬁffﬁﬁﬁgﬁ)ﬁgg%ﬁﬁgféﬁgf(213 é?nethoxyphenyl) 1-(3-

Injection
(1) (5-(3-{[(3R,58)-7-chloro-5-{2,3-dimethoxyphenyl)-1-
(2,2~dimethylpropyl)-2-oxc-1,2,3,5-tetrahydro-4,1-

benzoxazepin-3-yl]lmethyl}-1,2,4-oxadiazol-5-yl)pentancic

acid 10 mg
{2) Inositcl 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 vclume is 2 ml and then filled
into an ampule. All steps are performed under sterile

condition.

Experimental Example 1

Squalene synthase inhibitory activity

Measuring method

Squalene synthase inhibitory activity was measured
using an enzyme solution obtained according to the

fellowing preparation method.
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hydr oxy- 2, 2- di net hyl propyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4
béhzoxazepin-3-y|]nethy|}-1,3-oxazol-5-y|)propionic
?gl-?i (3R, 5S) - 7- chl or 0- 5- (2, 3- dj st hoxyphenyl ) - | - i sobut
gLé?i,2,3,5-tetrahydro-4,1-benzoxazepin-3-y|]nethy|}-1
, 3 15 oxazol -5-yl)acetic acid, or a salt thereof. 14.

5 (3 Ehe3R:89) b ehlog Sl TRLDQUBNGNY Jid) preparea
bengoxazrepkn- 314 IraRtiy)ikiol p2- Pl il MRRNARR G <o

acl a,

R, ey B B ny gy i a LB B M
55565747 BV OB PPRRLRy | PP Ao RS, 2% MdcARy - 1
WEpsRt Feaucad-typs picobinagige adenine dipgcleotide
BRLSPReRsl S snd RERIS VRRE N L 268X 80 g, 2 B! BRERDXTLn

YLASERLEROLE 9010 4,591, ChRredl ol Ao

onpoun& accor

conpri sing_.the conmpound according to claim 10 1 or o
SORRPLS BRabagen 7 DM Arte sk, Parhgegeten Hx 3o

FoToAnet o0y o AR SRR SRR SIS L R on o
The nedicine_according to claim16 or 17, which is a

150 pl of chloroform/methancl (1:2) mixed sclution, 50 pl
of chlorcform and 50 pl of a 3N sodium hydrexide 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 teoluene-based liguid
scintillator and its radicactivity 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 (ICsq,
molar concentration (M)). All compounds described in

Examples exhibited potent squalene synthesis inhibitory

activity having ICsy; of 1 UM cor lower.

Preparaticn of a human enzyme solution

Human liver cancer cell HepG2 {(about lxlOgcells)
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15 squal ene synthase inhibitor. 19. The nedicine
according to claim16 or 17, which is a triglyceride
| owering agent. 20. The nedicine according to claim 16
or 17, which is a lipid |lowering agent. 20 21. The
medi ci ne according to claim16z3p¢ 17, which is an
agent for preventing or treating hyperlipema. 22. The
nmedi ci ne according to claim 16 or 17, which is a high
density Iipoprotein-cholesterol | evel el evating agent.

0 el I r
SR A LI M, ecson

LBALESRILS. 40s 0% v% ! lf tatf tsfégff#o Substi Lyt e g aLomay n%e of

erocycli s are—as

%'%%b 1wa8rs§s§é‘£&e&hgﬁe% ]ﬁl%?%hag %ggﬁi::g%v\%dr %ﬂ%tf'rzs'ig

ound represented by t or nmul erein

?L%'bﬁﬁe%to%a%sﬂﬁ%cbp%%%ha@ OYp 40l 48 Iy anyo gy omat i c

eteroc clreri réaction Her” “"symbol s
B8RSSR0 B OB Faibba ML Bl Gso
seconds, twice} and then centrifuged at 10000 x g for 20
minutes (4°C). The resulting supernatant was further
centrifuged at 105000 x g for 90 minutes {4°C). The
precipitate was suspended in an ice-gooled 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 scluticn.

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 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
safety margin, it is useful as an agent for preventing or

treating hyperlipemia as a lipid lowering agent and is also



2 2 Z\ Xlb--X~X3AY wherein Z2 represents a
functional group involved in an aromatic heterocyclic
ring form ng reaction and other synbols are as
defined in claim1, or a salt thereof. 5 24. A nethod
of inhibiting squal ene synthasgsgn a mammal, which
conprises adm ni stering an effective anount of the
compound according to claim1 or a prodrug thereof to
said manmal. 25. A nmethod of lowering triglyceride
bewel, )i Bod FRETRL int0 oBNiGRGORRY I:36% AUEAISIAING
an effective anmount of conpound according to
claim1 or a prodrug thereof to said mamml. 26. A
met hod of lowering lipid level in a manmal, which
conprises adm nistering an effective anount of the
conpound 15 according to claim1 or a prodrug thereof
to said mammal . 27. A nethod of preventing or treating
hyperlipema in a manmal, which conprises

adm ni stering an effective anmount of the conpound
according to claiml or a prodrug thereof to said
manmal . 20 28. A nmethod of el evating high density

| i poprotein- cholesterol level in a mammal, which
conpri ses
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adm ni stering an effective anmount of the conpound
according to claiml or a prodrug thereof to said
manmal . 29. Use of the conpound according to claiml
or a prodrug 353 for manufacture of a squal ene
synt hase inhibitor. 30. Use ofzjhe conpound accordi ng
to claiml or a prodrug thereof for manufacture of a
triglyceride |lowering agent. 31. Use of the compound
according to claim1 or a prodrug 5 thereof for
manufacture of a |lipid | oweringuagent. 32. Use of the
conpound according to claiml1l or a prodrug thereof
for manufacture of an agent for preventing or
treating hyperlipema. 33. Use of the conpound

ccor di ai r r r.eqf, ;f.or
%ﬁnuf%c?%?éggﬁbargpéﬁgggﬁggt3%{#%gb%%?g?ﬁﬁ gﬁgfestero
| evel el evating agent.

0 Xia
l?l X1b \Xs/
R1 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 opticnally substituted with an opticnally
substituted hydroxyl group, XLarepresents a bond or
optionally substituted lower alkylene, X'® represents a
bond or optionally substituted lower alkylene, %*
represents a bond, -0- or -S5-, x? represents a bond or an
opticnally substituted divalent hydrocarbeon group, and Y
represents 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 cptionally esterified carboxyl group.

3. The compound according to claim 1, wherein ring A is a



348

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
5 an opticonally further substituted monocyclic aromatic
heterccyclic ring.
6. The compound according to claim 1, wherein ring C is
an opticnally further substituted benzene ring.
7. The compound according te claim 1, wherein ring C 1is
10 an opticnally further substituted aromatic ring having no

hydrogen atom that may be deprotonated.

8. The compound according to claim 1, wherein X1 is Cqi-3
alkylene.
9. The compound according to claim 1, wherein X* is a

15 bond.

10. The compound according to claim 1, wherein ¥ is Ciy
alkylene.
11. The compound according to claim 1, wherein the formula

'I] is the formula [iaj:
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2
G

|
R1 0

wherein respective symbcecls are as defined in claim 1.

12, 3-(2-{3-[(3R,58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1-
(3-hydroxy-2,2-dimethylpropyl)-2-oxc-1,2, 3, 5-tetrahydro-
4,1-benzoxazepin-3-yl]lpropyl}-1,3-thiazcl-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-yljethyl}-1,3-thiazol-4-yl)propionic acid,
or a salt therecf.

13. (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-oxazol-5-yl)propionic acid,
(2={[(3R,58)-7-chloro-5-{(2, 3-dimethoxyphenyl)-1-iscbutyl-2-
oxo-1,2,3,5-tetrahydro-4, l-benzoxazepin~-3-yl]lmethyl}-1, 3-
ocxazol-5-yl)acetic acid, or a salt therecf.

14. 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-yllmethyl}-1,2, 4-oxadiazol-5-yl)pentanoic
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acid, 5-(3-{[(3R,58)-7-chloro-5-{2, 3-dimethoxyphenyl)~1-(3-
hydroxy-2, 2-dimethylpropyl) -2-cxo-1,2,3, 5~tetrahydre-4, 1~
benzoxazepin-3-yllmethyl}-1,2, 4-oxadiazocl-5-yl)pentanocic
acid, 5-(3-{[(3R,58)-1-(3-acetoxy-2,2-dimethylprepyl)-7-
chloro-5-{2,3-dimethoxyphenyl)}-2-¢cxo-1,2,3,5-tetrahydro-
4,1-benzoxazepin-3-yllmethyl}-1,2,4-oxadliazol-5-
vl)pentanoic acid, or a salt thereof.

15. A prodrug of the compound according to claim 1.

1¢6. A medicine comprising the compound according to claim
1 or a prodrug therecf.

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 cr 17, which is a
squalene synthase inhibitor.

19. The medicine according teo claim 16 or 17, which is a
triglyceride lowering agent.

20. The medicine according tec claim 16 or 17, which is a
lipid lowering agent.

21. The medicine according te claim 16 or 17, which 1s an
agent for preventing or treating hyperlipemia.

22. The medicine according tc claim 16 or 17, 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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0 X1a
w X]b \\XS/'
R0

wherein ring C’ represents an optionally further
substituted aromatic heterccyclic ring and cother symbols
are as defined in claim 1, or a salt thereof, which

comprises reacting a compound represented by the formula:

0 1a
X\Z1

N

I
R10

wherein 2! represents a functional group invelved in an
aromatic heterocyclic ring forming reaction and other
symbols are as defined in claim 1, or a salt thereof, with

a compound represented by the formula:
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75 Tb/xz\xg/\(

X

wherein Z° 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. A method of inhibiting squalene synthase in a mammal,
which comprises administering an effective amcunt of the
compound according to claim 1 or a prodrug thereof to said
mammal .

25. A method of lowering triglyceride level in a mammal,
which comprises administering an effective amount of the
compound according to claim 1 or a prodrug thereof to said
mammal .

26. A method of lowering lipid level in a mammal, which
comprises administering an effective amount ©f the compound
according tec claim 1 or a prcdrug thereof to said mammal.
27. A method of preventing or treating hyperlipemia in a
mammal, which comprises administering an effective amount
0of the compound according to c¢laim 1 or a prodrug thereof
to said mammal.

28. A method of elevating high density lipoprotein-
cholesterol level in a mammal, which comprises
administering an effective amount of the compound according
to claim 1 or a prodrug thereof to said mammal.

29. Use of the compound according to claim 1 or a prodrug



10

353

for manufacture of a squalene synthase inhibitor.
30. Use of the compound according to claim 1 or a
thereof for manufacture of a triglyceride lowering
31. Use of the compound according to claim 1 or a
therecf for manufacture cof a lipid lowering agent.
32. Use of the compound according to claim 1 cor a
thereof for manufacture of an agent for preventing
treating hyperlipemia.

33. Use of the compound according to claim 1 or a

predrug
agent.

prodrug

prodrug

or

prodrug

thereof for manufacture of a high density lipoprotein-

cholesterol level elevating agent.



