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DESCRI PTI ON HI GHLY SELECTI VE NOVEL AM DATI ON METHOD
Technical Field The present invention relates to a

woaval1zpisecess for produci ng an aliphatic cycl PCT/JP2005/011091

car boxam de havi ng car boxyl group . Background Art

Japanese Patent No. 3479796 diiscl oses a benzoxazepin
conpound whi ch has a side-chain of aliphatic cyclic

car boxam de havi ng carboxyl group, and which is useful

for preventing or treating hyperlipidema, and in the
process for produci ng sughsbeneoxagepi n conpound,

there is enployed a nethod wherein the aliphatic

cyclic Secﬁgéﬁw apt 8T heKi REVEAr ROX YA TEHRURETSOD

i ntroduced by reacting an am ne conpound whose

carboxyl group is protected by esterif ication under

the presence of a known condensi ng agent (DEPC

di et hyl cyanonet hyl phosphonate) . However, in this
ﬁ%??%%?aihgl%gﬁdensing agent (DEPC) is expensive, and

troubl esone operat,;ions such as.sjlica ge
chronﬁb%gpgﬁﬁﬁngréqﬁﬁﬂﬁ%%RLr%%ﬁk?ﬁr?ﬁeﬁlﬂﬁﬂ% yBIr8<6F° tor
the esterified carboxyl group is needed tp be carried b 1
PUPIUTADS e FetPRRSt Has CHCHr6bl Em %élmltcﬁee 5?81189 carboxy

decreases by about
group.

Background Art

Japanese Patent No. 34797§6‘discloses a benzoxazepin
compound which has a side-chain of aliphatic cyclic
carboxamide having carboxyl group, and which is useful for
preventing or treating hyperlipidemia, and in the process
for producing such benzoxazepin compound, there is employed
a method wherein the aliphatic cyclic secondary amine
having carboxyl group is introduced by reacting an amine
compound whose carboxyl group is protected by
esterification under the presence of a known condensing

agent (DEPC: diethyl cyanomethyl phosphonate) .
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15%to 20% On the other hand, a process for producing

an anilide derivative having carboxyl group is
wdesisrizbssl i n JP 2002- 80468A, and an esterifi edCpuPI08S/§11091

am ne conpound is used as in Japanese Patent"™ No.

3479796, therefore, a hydrolysis operationis

essential. Furthernore, in each nethod described in

Tetrahedron, 46, 1711 (1990), Tetrahedron Lett., 30,

6841 (1989), Tetrahedron, 41, 5133 (1985), Org. Lett.,

17, 3139 (29Q3) and Bioorg. Med. Chem ett., 12, 1719

(2002), e secondary am ne has ng Cg oxyI group in

the nolfegule at al gyen if it - a car boxyl

group, ff | s pr ot by esterifji .o Thus the

cHemrsg ﬁ?zt\re t lfeEc dtppund ?ge document S NaoH
IS er epik) f r onmrthre—atphat i @ A ec@r\y/am rre—>
havi n (g)xyl gr BRES: B scl osure 9\ nvent COZEt

g
TecHiikcdl Probl ens t@Fbe Sol vedey the I nvention An . ., .
obj ¥EY/ of tpwmpr esbetcolinmvent i off7i/s to provide an " BOH

i ndustxal productpern: netjhod wi t g short process

havi ng a hi gh yi el d®3f;=8¥ al i phatic cyclic carboxani de
havi ng carboxyl group,®° whi ch conpri ses chenosel ective
reaction using an i nexpensive condensi ng agent w thout

protecting the carboxyl group by esterification.
OMe

I OMe I
OMe OMe
(o]
(S) al &) o
ACzo )]\
u l| '('}g)ll N
DMAP N COzH
Me pyridine Me o
M - 789 Me
° v 78% Compound A

However, in this method, the condensing agent (DEPC)

C

is expensive, and troublesome operations such as silica gel
chromatography are required, and further hydrolysis of the
esterified carboxyl group is needed to be carried out. Thus
the method has a problem that the yield decreases by about
15% to 20%. On the other hand, a process for producing an
anilide derivative having carboxyl group is described in JP
2002-80468A, and an esterified primary amine compound 1is
used as 1n Japanese Patent” No. 3479796, therefore, a
hydrolysis operation is essential. Furthermore, in each
method described in Tetrahedron, 46, 1711 (1990),
Tetrahedron Lett., 30, 6841 (1989), Tetrahedron, 41, 5133

(1985), Org. Lett., 17, 3139 (2003) and Bioorg. Med. Chem.
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Summary of the Invention In view of the above
descri bed problem the present inventors have

woaodueiss i ntensi ve studi es, and as a result, PEDIPTN05/011091

out that an aliphatic cyclic carboxan de havi ng

car boxyl group of high quality can be obtai ned
chenosel ectively with high yield by reacting an

al i phatic cyclic secondary am ne havi ng carboxyl group
with a m xed acid anhydride formed by the reaction of

Be€al poxy| i c7agi d20boy, exagpkecoadeepPanider aRseseN G boxyl
by the general fornmula: b) wherein Rl and R2 each

@B&'@;@e!ﬂﬁe%@/ rdAnehe% axd ONeT 8kKyhegr QLLH:)';L’BShQ§n9t @3 rboxyl
| ower al kyl group which may be substituted wt

%ygﬁgfyltg%gﬁ rgfeéEealmg %kaXf EQEEonan%hﬁanhé chemlcal

enotes a ene ring e substituted with

d
Cargoxyfgtg@'tr Eﬁéﬁ%éuﬁﬁeéfogke%% é&ﬁéﬁ? lS dl ferent

i c aci and cane e Co

h t nt That i t.h t
%ﬁe REE H i bosts 1o SBrBaIGTH S -,
clic carboxam de having carboxyl group, which

% PPi ses reacting tertiary carboxylic acid anhydride
and aliphatic cyclic

Disclosure of Invention
Technical Problems to be Solved by the Invention

An object of.the present invention is to provide an
industrial production method with a short process having a
high vyield of an aliphatic c¢yclic carboxamide having
carboxyl group, which comprises chemoselective reaction
using an inexpensive condensing agent without protecting

the carboxyl group by esterification.

Summary of the Invention

In view of the above described problem, the present
inventors have conducted intensive studies, and as a result,
found out that an aliphatic cyclic carboxamide having
carboxyl group of high quality can be obtained
chemoselectively with high yield by reacting an aliphatic
cyclic secondary amine having carboxyl group with a mixed
acid anhydride formed by the reaction of a carboxylic acid

(for example, a compound represented by the general
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secondary am ne havi ng carboxyl group, (2) A process
for producing an aliphatic cyclic carboxam de havi ng

woaodsazyi33 gr oup, whi ch conprises reacting car begyuPm05/011091

aci d anhydri de obtained by reacting carboxylic acid
and tertiary carboxylic acid halide with aliphatic
cyclic secondary am ne having carboxyl group, (3) The
process according to the above-nentioned (2), wherein
the tertiary carboxylic acid halide is pival oyl
eblgride, (4) The process according to the
above-nentioned (2), wherein the carboxylic acid is a
compound reprqsented by the forrmula: wherein RL and R2
each i ndepergfently denote a | ower al kyl group, R3
denot eg=a-Fower al kyl group which may be substituted
group or an al kanoyl oxy group, and ring
a-benzene ring which may be substituted with
atoﬁg or a salt thereof, (5) The process
according to the above-nentioned (2) wherein the
3 idis (3R, 5S) -1- (3-acetoxy-2, 2-
<7-chloro- - (2, 3-dinethoxyphenyl)
GO r ahydr o- 4,
-acefic acid or a salt thereof,

R3/ 0 (Ib)

wherein R' and R? each independently denotes a lower alkyl
group, R® denotes a lower alkyl group which may be
substituted with hydroxyl group or an alkanoyloxy group,
and ring A denotes a benzene ring which may be substituted
with a halogen atom, or a salt thereof) and a tertiary
carboxylic acid halide, and came to the completion of the
present invention.

That is, the present invention provides:

(1) A process for producing an aliphatic cyclic
carboxamide having carboxyl group, which comprises reacting
tertiary carboxylic acid anhydride and aliphatic cyclic
secondary amine having carboxyl group,

(2) A process for producing an aliphatic cyclic
carboxamide having carboxyl group, which comprises reacting
carboxylic acid anhydride obtained by reacting carboxylic
acid and tertiary carboxylic acid halide with aliphatic

cyclic secondary amine having carboxyl group,
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(b) The process according to the above-nentioned (1),
wherein the aliphatic cyclic secondary am ne

wboavisngcias boxyl group is a conpound represent eBCiDYP100&011091
formul a: wherein x denotes an integer of 1, 2 or 3 ;

y denotes an integer of 0, 15 or 2 ; and R4 denotes

a group represented by the formula -(CH2) Z- CO2H

[wherein z denotes an integer of O, 1, 2, or 3], or

a salt thereof, (7) The process according to the

abovey ?P”&h8n§§oééks whel s dhe- Al tpbabbeveygbh€ioned (2),

secondary am ne havi ng carboxyl group is
el di ne- 4- ci oLt dhereghi68) A loyl
PR R SREHL SRR P R PRL Y SRhuslB) vy
éZldlngthylpropyl) - 7-chl or o- 5- (2 3- dlnethoxyphenyl)
BLakeen, 2,3, 5- tetrahydro-4, |-benzoxazepin-3-yl]

acetyl eridine- 4-acetigc acid or, a [t t

whi ch! %b ?s@§OF8§§u%ﬁf ngdo Yhe %nggtggﬁfggned (2)
2-di met hyl propyl) -7-chl org- 5- (2, 3- dlnet oxyphenyl
whorgkp- chey GArE¥ B Fandare- 45 12h&TARe Jrebrefdnted by
3-acetic pivalic anhydride or a salt thereof with
bh%ef@@WﬂgaA-acetic acid or a salt thereof, (9) A

process for producing 1- [[(3R 5S) -1- (3-acetoxy- 2

, 2-di met hyl preopyl) -7-chloro-5- (2, 3-dinethoxyphenyl)
-2-o0x0-_ 1 B8R 3 ,5-tetrahydro-4, | - benzoxazepi n- 3-yl ]

cO N
/
2 0 (Ib)

wherein R' and R® each independently denote a lower alkyl
group, R® denotes a lower alkyl group which may be
substituted with hydroxyl group or an alkanoyloxy group,
and ring A denotes a benzene ring which may be substituted
with a halogen atom, or a salt thereof,

(5) The process according to the above-mentioned (2),
wherein the carboxylic acild is (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-acetic acid or a salt
thereof,

(6) The process according to the above-mentioned (1),

wherein the aliphatic cyclic secondary amine having
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(3R, 5S) -1- (3-acetoxy-2, 2-dinethylpropyl)
-7-chloro-5- (2,3- dinethoxyphenyl) -2-oxo-1, 2,3,

wo-20stirai3ydr o- 4, 1-benzoxazepi n- 3-acetic pi vabPCT/IP2005/011091

anhydride or a salt thereof wi th piperidine-4-acetic
acid or a salt thereof, followed by subjecting the

resul ting conpounds to recrystallization, (10) A
conposition of 1- [[(3R, 5S) -1- (3-acetoxy-2, 2-

di met hyl propyl) -V-chloro-5- (2, 3-dinethoxyphenyl)
cZrioxRyl lgdodp Dst et cahyeiaddreprbeprtxazepi ahd- Ybkmula:
acetyl] piperidine- 4-acetic acid, which is obtained

by the process according to the above-nentioned (9) ,
wherein the cpatent of dipiperidyl conpound is |ess

tal weight of the composition, (11) A

of 1- [[(3R 5S) -1- (3-acetoxy-2, 2-

pyl) -7-chloro-5- (2, 3-dinmethoxyphenyl)

, 3, b-tetrahydro-4, |-benzoxazepin-3-yl]
ace\yl] ptperidine- 4-acetic acid, which is obtained
rocess according to the above-nentioned (9),
wherei  the conteht of dinmer is less than 0.5% of

total weight of the conposition, (12) A conposition of
1- [[(3R 58) -1- (3-acetoxy-2, 2- _dineth Igrop I&

whe gplBr & slenotes. R netheSeyphehyly 2-dkos71 Y xdemotes an
, 5-tetrahydro-4, |-benzoxazepi,n-3-yl] acetyl]
pipegedi pé- 0, 1, or 2; and R° denotes a group represented

by the formula - (CHz).-COzH [wherein z denotes an integer of
0, 1, 2, or 3], or a salt thereof,

(7) The process according to the above-mentioned (1),
wherein the aliphatic cyclic secondary amine having
carboxyl group is piperidine-4-acetic acid or a salt
thereof,

(8) A process for producing 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-yllacetyl]piperidine-
4-acetic acid or a salt thereof, which comprises reacting
(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-acetic pivalic anhydride or a salt thereof with
piperidine-4-acetic acid or a salt thereof,

(9) A process for producing l—[[(3R,585—1—(3—acetoxy—
2,2-dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lacetyl]piperidine-
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4-acetic acid, which is obtained by the process
according to the above-nentioned (9), wherein the

woanisani13sf dimer is | ess than 0.3% of total weCcgP200$/011091

the conposition, (13) A conposition of 1- [[(3R, 59
-1- (3-acetoxy-2, 2- dinethylpropyl) -7-chloro-5- (2,
3-di net hoxyphenyl) -2-oxo- 1,2,3, 5-tetrahydro-4,

| - benzoxazepin-3-yl] acetyl] piperidine- 4-acetic
acid, which is obtained by the process according to

Eh§c§99¥ea@§@tkﬁnag Q) t, R amyidiPUbhbir@Ses reacting
exceedlng 0.2% of total weight of the conposition

g%ﬁeﬁs gﬂ ? Bbe%kgﬂb QOH%HBH?Q?;@F??%—@L%hrl%tro 5-(2,3-

ontai ne A conposition o

hyl L = 5+ _ -

§§%g€ﬁ%%géyéﬁgnylg H§Bo¥6gr§p§ %etzaﬁ?ﬁgﬁgﬁy r%%nzoxazepln
b 3-yl dj ne- .

SSPACE O, o TG oSt ol RGGTHY RE Brocess SAdS di micFect Wit
th bay t d wh { t ent _of I
e sharemantoved (o) woreln) ISP oL s
conposition, (15) A npethod for ev%ntln
FHBAEFRGNAY pBFI FEPH&RRY FERPPHEL
hyperchol esterol em a, organ failure or org
dysf uk&f) onP arkPEP ¢t HERR f B pﬁoﬂéd@ﬁﬂ&%ké d3glacetoxy-2, 2-

nmuscl e, which conprises adn1n|ste(|n% a conposition of
mimppbgmprggyl)1]—§313§@r§Xy22§~glme hoxyphenyl)-2-oxo-

rys Silizatién,

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yllacetyl]lpiperidine-
4-acetic acid, which is obtained by the process according
to the above-mentioned (9), wherein the content of
dipiperidyl compound is less than 0.5% of total weight of
the composition,

(11) A composition of 1~[[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, l-benzoxazepin-3-yl]lacetyl]piperidine-
4-acetic acid, which is obtained by the process according
to the above-mentioned (9), wherein the content of dimer is
less than 0.5% of total weight of the composition,

(12) A composition of 1-[[(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]lacetyl]piperidine-
4-acetic acid, which is obtained by the process according
to the above-mentioned (9), wherein the content of dimer is

less than 0.3% of total weight of the composition,
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di met hyl propyl) -7-chloro-5- (2, 3-dinmethoxyphenyl)

-2-0x0- 1,2,3, 5-tetrahydro-4, |-benzoxazepin-3-yl]
waceisyik]13pi peri di ne- 4-acetic acid, wherein thectopioeso11091

of di pi peridyl conpound is |ess than 0.5% of total

wei ght of the conposition, tog human in need thereof,

(16) A nethod for preventing and/or

treati nghyperlipidema, fanmlial hyperchol esterol em a,

organ failure or organ dysfunction and a nethod for

prot ect3Ng skeJoids imisal e ofwhilel [GORPEESEI - (3-acetoxy-2, 2-

adninistering a conposition of 1- [[(3R 5S) -1-

d Bnaery D¥¥oRyl P=7dEneb by LB opYB) dide€AbRYBHEN Y E ~2~0x0-

3- dlnethox Ig%eﬁ;l) - 2- 0X0- ? g 3, 5- tetrgﬁydrg-g

1; @e@Z9X@é€PéN¥§rdLl @CSEME$kaQ§EthU?1]éc@%i&ﬁgl eridine-

aci d, wher ei he content of di ner ess th E

piy éél&?é %@%ght w%f ogsgéahganb 3t dpg%gegg g%%%rdlng

there A net or prevent| reati

hypetlipi d hypgy chole erol enia, or
?%llu%e org%rg%ﬁng #%ﬁ% |on ard a" ﬁ%%ﬁoa f&Fh’ gmpurltles

rote tlng oS gl et l e h c i ses
ST arhel e, ﬁnﬁ”%a% chebEht i (Bhe°Grnogition other
3-acet oxy- 2, 2 di meth Iprop chloro 5- & ,
%ﬁ et fEn| gompe 83803 gil)“% aBet BPEaRgBF8IBed,
I-benzoxazepln 3-yl] acetyl] plperldlne-

(1 composition ~ of -[[(3R,58)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetyl]piperidine-
4-acetic acid, which is obtained by the process according

to the above-mentioned (9), wherein the content of total

impurity 1s less than 1.0% of total weight of the

composition,
(15) A method for ©preventing and/or treating
hyperlipidemia, familial hypercholesterolemia, organ

failure or organ dysfunction and a method for protecting
skeletal muscle, which comprises administering a
composition of 1-[[(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]piperidine-
4-acetic acid, wherein the content of dipiperidyl compound
is less than 0.5% of total weight of the composition, to a
human in need thereof,

(16) A method for preventing and/or treating



4-acetic acid, wherein the content of diner is |ess
than 0.3% of total weight of the conposition, to a
woaosn2in3need thereof, (18) A nethod for prevedtipPmos/011091

and/or treating hyperlipidema, famlia

hyper chol esterol em a, organ f& lure or organ

dysfunction and a nethod for protecting skel etal

nmuscl e, which conprises adm nistering a conposition of

1- [[(3R 5S) -1- (3-acetoxy-2, 2- dinethyl propyl)

hyp&Pl O 03Emi b2, 3fdimiBtiRaxyphepydichdtoxedr@l Smia, organ
-tetrahydro-4, |-benzoxazepin-3-yl] acetyl] piper

f&ﬁﬂ@re RCeld farBChYs rherebR ahd | APWEtHRS eXcepdR@cting
0.2% of total weight of the conposition other than

%k@i@@&idylm%ggﬁeund Q 1diyTer é@ﬁ?f&§e§ontQ&ﬂfglsEQrﬁng a

uman i n nee efeof, and (19) nmet hod f

J%Sr%%?ch ng,,and/ or tigating hypﬁl”dr[ bﬂe%‘?hlf-—ﬂ“ﬁ‘~ac@toxy—2,2—

esterolen1a ho(rjgan fai
ﬁ%@*fnﬁﬁaﬁ?eﬁfgﬁp Za?nr%F’é?é?“ﬁéﬂ%X ﬁs B rgmosp
5S —
1726kt %r’ee*sr%w&r%( %f R RBAUBRERGIT 22y bbe g%&f?ﬁp,igeﬂdme-

5-tetrahydro-4 benzoxazepln 3-yl] acet % ,
%J‘%%‘F?HFn@Cl@Jad’@'tef%eja%l Bhewrandisiitt h%fcgﬁfng t it less than

total inmpurity is
0.5% of total weight of the composition, to a human in need

thereof,
(17) A method for ©preventing and/or treating
hyperlipidemia, familial hypercholesterolemia, organ

failure or organ dysfunction and a method for protecting
skeletal muscle, which comprises administering a
composition 5f” i—[[(3R,SS)—1—(3—acetoxy—2,2—
dimethylpropyl)-7-chloro-5-(2, 3~dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetyl]piperidine-

d-acetic acid, wherein the content of dimer is less than

0.3% of total weight of the composition, to a human in need

thereof,
(18) A method for preventing and/or treating
hyperlipidemia, familial hypercholesterolemia, organ

failure or organ dysfunction and a method for protecting
skeletal muscle, which comprises administering a
composition of ” 1-[[(3R,58)-1~-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro~-5- (2, 3-dimethoxyphenyl) -2-oxo-



10

15

20

25

| ess than 1.0% of total weight of the conposition, to
a human in need thereof. Best Mdde for Carrying Qut

woOhesiinvisat i on An expl anati on of the above- menPCoOORZH05/011091

general fornulas and definitions included in the scope

of the present invention and proeferred exanpl es

thereof will be given below. The above-nenti oned

tertiary carboxylic acid halide used in the present
invention is not particularly limted structurally,

but, 3 netudesanyhabidel ebenavkaxybin-aciy ] whetilNpaperidine-
carbon of carboxyl group is tertiary al kyl group. For

exa0pt £c tRfild ar yheakbaxydn¢ aeipthrGhlitd degc-s86hngs 0.2% of
tertlary d 6 al kylcarbonyl halide and the |ike such

Pivalomnchlar i dge Zeompds eI by | Rityd - Ct%lh%rd d@lplperldyl
2 2 di methyl val eroyl chloride, etc are exenplifi

mel& pag@egpygrgh'rﬁfe dso{lﬁa%sa?r f}%d Tﬁ&%man in need

a -nmenti one allphatlc cyclic secondary anine
V|Q car boxyl group” used in the present invention
regf .
particularly limted structurally, but |ncludes

stﬁéﬁf%‘iﬁ.d B G P e
Lepresent od by the aboye-gentioned formla (1) mfg, 2 o rgan
failure or organ dysfunction and a method for protecting
skeletal muscle, which comprises administering a
composition of 1-[[(3R,5S)-1-(3-acetoxy-2,2-
dimethylpropyl)-7-chloro~5- (2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetyl]piperidine-
4-acetic acid, wherein the content of total impurity is

less than 1.0% of total weight of the composition, to a

human in need thereof.

Best Mode for Carrying Out the Invention

An explanation of the above-mentioned general formulas
and definitions included in the scope of the present
invention and preferred examples thereof will be given
below.

The above-mentioned tertiary carboxylic acid halide
used in the present invention is not particularly limited
structurally,~ but includes a halide of carboxylic acid

wherein o carbon of carboxyl group is tertiary alkyl group.
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Specifically, exanples thereof include isonipecotic
acid, nipecotic acid, pipecolinic acid,
wo-2pisperi3sli neacetic acid, 3-piperidineacetic aeCcujrP2005/011091
2- pi peridineacetic acid, 4- piperidinepropionic acid,
3- pi peri di nepropionic acid, 2-11pi peridi nepropionic
aci d, 4-piperidinebutanoic acid, 3- piperidinebutanoic
acid, 2-piperidinebutanoic acid, 3-
pyrrolidinecarboxylic acid, 2-pyrrolidinecarboxylic

ackd Lprglide) cerd1RYRT 0&&%8@2@&' G& dchlorides such as
2- pyrrolldlneacetlc acid, 3-pyrrolidinepropionic acid,

ge?%?58§ prg&#quﬁgﬁ%¥g. BaPyhEolidh nely anQike such as

acl C aC|d, 4- azepanecarboxyllc
aci aze LRoxyl i, a ecar -
g%w%,ioilazeéﬁﬂééi‘e?.c aZ e T e 212

- az etlc ac g aze anepr.o |
élﬁﬁgg%ﬂ SﬁPgﬁlgh SF&de ge g%ep%g%&éﬁﬁ%&éé among them,
4-aze anebutanolc aci % panebutan0|c aci d,
Elgﬁégg%eﬁﬁgaﬁéﬁé é@larﬁ 65r§ 't thereof, and the

i ke. The above-nentioned "carhoxylic acid” used in
the pFBEeaPoVEvERIitdPNeS ntl Rltdtcal GYFYLFi fefegdary amine
structural |y, but includes mndelﬁéa conpound havi ng
bavbogyragbotpli ATONS niISeSulie. ther Pérapsite ingention is not
compound represented by the abovenentioned formula
pbbrionlardal fimheedofstirsicauaapllivhi &gt includes a saturated
or unsaturated monocyclic or polycyclic amines having
carboxyl group, for example, a compound represented by the
above-mentioned formula (II) or a salt thereof.
Specifically, examples thereof include isonipecotic acid,
nipecotic acid, pipecolinic acid, 4-piperidineacetic acid,
3-piperidineacetic  acid, 2-piperidineacetic  acid, 4-
piperidinepropionic acid, 3-piperidinepropionic acid, 2-
piperidinepropionic acid, 4-piperidinebutanoic acid, 3-
piperidinebutanoic acid, 2-piperidinebutanoic acid, 3-
pyrrolidinecarboxylic acid, 2-pyrrolidinecarboxylic acid
(proline), 3-pyrrolidineacetic acid, 2-pyrrolidineacetic
acid, 3-pyrrolidinepropionic acid, 2-pyrrolidinepropionic
acid, 3-pyrrolidinebutanoic acid, 2-pyrrolidinebutanoic
acid, 4-azepanecarboxylic acid, 3-azepanecarboxylic acid,
2-azepanecarboxylic acid, 4d-azepaneacetic acid, 3-

azepaneacetic acid, 2-azepaneacetic acid, 4-

azepanepropionic acid, 3-azepanepropionic acid, 2-
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In formula (1b) above, the | ower al kyl group

represented by RL and R2 includes a C _6 al kyl group
weuads/asi3get hyl , ethyl, n-propyl, isopropyl, nPoutpi005/011091

t-butyl, pentyl, hexyl, etc. In particular, a G _3

al kyl group is preferred. A siRl and R2, nethyl group

is particularly preferred froman aspect of

phar macol ogi cal activity. In forrmula (Ib) above, the

"I ower al kyl group"” in the "lower alkyl group which

ARSI S s o sy soia -
Sy RLR0Y sl SE St i gty ox & sars
T At Rt A Pl

e P o e GRS
DELLL o B g2 o1 U1 Lol KLY o SL ol L0y,
R b liadea Cido0yaRkaRBYPERS BRGUPDsGERoREYT Brote ¥n the

fornyl oxy, acetoxy, propionyloxy, butyryloxy,
hobetokycaFbongkaxp e sabapypPrasy FePEFErPIsdy Py the above-
pi val oyl oxy, |auryl oxy, pal mtoyl oxy, stearoyl oxy,

etatiopeef Boabliya CIbY arkaneploxyhgreap) is Amshglified.
t hem acet oxy,

In formula - (Ib) above, the -lower alkyl group
represented by R' and R® includes a Ci-¢ alkyl group such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
pentyl, hexyl, etc. In particular, a C;-3 alkyl group is
preferred. As R' and R?% methyl group 1s particularly
preferred from an aspect of pharmacological activity.

In formula (Ib) above, the “lower alkyl group” in the
“lower alkyl group which may be substituted with hydroxyl
group or an alkanoyloxy group” represented by R® includes,
for example, n-propyl, isopropyl, 1,1-dimethylethyl, n-
butyl, disobutyl, n-pentyl, 2,2-dimethylpropyl, isopentyl,
n-hexyl, isohexyl, and the like. Among them, isopropyl,
1,1-dimethylethyl, n-butyl, isobutyl, 2,2-dimethylpropyl
and isohexyl dis preferred, and 2,2-dimethylpropyl 1is
preferred in particular.

Examples of the “alkanoyloxy group” in the “lower

alkyl group which may be substituted with hydroxyl group or
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propi onyl oxy, t-buthoxycarbonyl oxy, and pal m toyl oxy
is preferred, and in particular, acetoxy is preferred.

wonestio13hr ee of al kanoyl oxy group or hydroxyl PgTAR05/011091

may be substituted at substitutable positions.
Preferred exanples of the | owar3 al kyl group whi ch may
be substituted with hydroxyl groupor an al kanoyl oxy
group represented by R3 include 2 ,2-dinethyl propyl,
3- hydr oxy-2, 2-dinethyl propyl,

a’énh)aqr]@@cyadwr?wﬁpt byl réprekBylkBHOPYY . R3- AGRIIAKE 2a Ci-2
2- di net hyl propy

§I@§§é§¥¥x% by dngxynehhyk- %oﬂﬁ&mﬁkyprggﬁkOQQd propiongloxy,
3- acetoxy acet oxynetyl - 2- met yl propyl . hem

addfi?g&é‘y' pE%M%ok?cQ%Bh?EBQ&' leBSE%gEggoxk valeryloxy,

ower af kyl “group
f .

L %u?§¥(?£ giias fgé?fhe%é%ﬂ@éééx%?g Q%F%%?WE%%SH

b d f I I

bk %bf%fo%gnggﬁaoyga%x:%gtoﬁ L N e -

th hi t f d (lb .

S STRLLRS, 7 Bl SnBh e T AP b MR plony 1o

is included in the present invention. As such salt, in

prefersednhere é@@%ﬁhacwﬁy hasehAX¥cidi B§F6GpTEEch One to

as carboxyl group, it may forma salt with an

teeganPé babkapepiosxanpreuPal Rl | NHEraKylsugkods may be

sodi um
substituted at substitutable positions. Preferred examples

of the lower alkyl group which may be substituted with
hydroxyl groupor an alkanoyloxy group represented by R?
include 2,2-dimethylpropyl, 3-hydroxy-2,2-dimethylpropyl,
3-hydroxy-2-hydroxymethyl-2-methylpropyl, 3-acetoxy-2,2-
dimethylpropyl, 3-acetoxy-2-hydroxymethyl-2-methyl-propyl
and 3-acetoxy-2-acetoxymetyl-2-metylpropyl. Among them,
2,2-dimethylpropyl is particularly preferred. In addition,
as R? a lower alkyl group having an alkanoyloxy group
and/or hydroxyl group is preferred.

In formula (Ib) above, the halogen.atom which may be
substituted in ring A includes, for example, <chlorine,
fluorine, bromine, and iodine atom, and in particular, the
chlorine atom is preferred.

Compound (Ib) may be any one of a free compound or a
salt thereof, which is included in the present invention.

As such salt, in the case where compound (Ib) has an acidic
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potassium etc., alkaline earth nmetals such as
cal cium magnesium etc., a transition netals such as

wei2ms/121138n, copper, etc., and the |ike) or anPOTgPIWE011091

base (for exanple, organic am nes such as
trimethylam ne, triethylam ne,1gpyridine, picoline,
et hanol am ne, di et hanol am ne, triethanol am ne,

di cycl ohexyl ami ne, N , N - di benzyl et hyl enedi am ne,
etc., basic am no acids such as arginine, |ysine,

gf@hbh'sﬁh%h el €. rarbORPOURE L) I @agalbriher egdlayith an
e elther of hydrate and non-hydrate. In addition,

%RgP ypg( Fg)seor (S Hstard ee[ eof 1 pRyi beetabsgl edcw ta'% ddbdium,
|sot pic elenent (e.g., , 14C , 35S, 1251 and the

ééjﬁ%gF%uRXhe @lﬁgpou%‘il{aﬁ rn%seéléf hb%é’&{l@l &ychb) 2 91 c,aalculm,

ér éof "has’ asymmetric carbons at 3-position and

2aBRsLLLAn. Lheref of ¢ Lhe,qupound IRy B8R Mt UERCO! : ron,

rs or’ a separate er eoi Soner.
stere0|s rs ca S ted froma n1xt re th of
#PPRekno WEaﬁgg %ﬁg ﬁ?gﬁz PEofer PN CTY ase S%mﬁxample,
in which the substituents of  3- on and 5 0Si ti
aFéaﬁﬂpenP€GQQ?trﬁP%%poi?tetaﬁgggkygﬁmFBGVhe%%%ﬁﬁ?y amine,
7-menbered ring, is preferred. In_particular, those in
piicédinke abs&WRQQkﬁﬁﬁlgur%fh%ﬁo%ﬁmlne' diethanolamine,

triethanolamine, dicyclohexylamine, N, N’ -
dibenzylethylenediamine, etc., basic amino acids such as
arginine, lysine, ornithine, etc.).

Compound (Ib) or a salt thereof may be either of
hydrate and non-hydrate. In addition, compound (Ib) or a
salt thereof may be labeled with an isotopic element (e.g.,
3, c, s, '°I and the like).

The compéund represented by formula (Ib) or a salt
thereof has asymmetric carbons at 3-position and 5-position,
therefore the compound may be a mixture of stereoisomers or
a separated stereoisomer. Each of the stereolsomers can be
separated from a mixture thereof with known means. The
trans isomer, which is an isomer in which the substituents
of 3-position and 5-position are oriented in the opposite
direction to the plane of 7-membered ring, is preferred.
In particular, those in which the absolute configuration of
3-position is R cénfiguration and the absolute

configuration of 5-position is S configuration are



3-position is R configuration and the absolute

configuration of 5-position is S configuration
waneprieissred. In addition, it may be a racem CT/JP2005/011091

conmpound or an optically active conpound. The

optically active conpound can I3e separated fromthe

racem c conpound by a known optical resolution nean.

Exanpl es of the above-nentioned "aliphatic cyclic

car boxam de havi ng carboxyl group” used in the present

bPYESEEeA, | nehugdeawk dehy atcempouedaf etrediby c@mpound or an

condensatlon of the above-mentioned "carboxylic acid”

&Qfl" ala'c@i%' Cccﬁﬁ/g%thr@d secanpdardpaadrel Ppaykfgve compound
car oxy group with form ng an am de bon a salt

{: ﬁ . %@Pl frofﬁ compound. JepRy e%%ﬂ%%%@y bpe 2 khown
0 |OMAn

ornu or a salt thereof (wherein
nbol d ed above) a conpound wherein
g fesg¥ut?§8h§t%§ cyclic secondary am ne having

5 Carboé%@ §£OUpgé?rg%§erld%ﬁggr%ggtggéeﬁg “ah %ﬁgtlc cyclic

gr oup oun evel op

nunper: (+) -NSL-95301 } [ 3- &

Fﬂrﬁﬁ¥@mh66eﬂ%ﬁﬁ%ﬂ%) o] oxyl gro p used in the presen
2- di net hyl - 3- phenylproplonyl]plperldln acet i

apveptiost c. 3nChISD Bpdtiittwher & n Fﬁ@pﬁﬁpgty SPImed by a

al i phatic cyclic secondary am ne haV|ng car boxyl group,
gngyms@tﬁgnnyﬁfgt@@pabove -mentioned “carboxylic acid” and

the “aliphatic cyclic secondary amine having carboxyl
10 group” with forming an amide bond, a salt thereof. For
example, a‘compound represented by the following formula

(I) or a salt thereof;

(1)
15 (wherein each symbol is as defined above)
a compound wherein the moiety of aliphatic cyclic secondary
amine having carboxyl group 1s piperidyl group having
carboxyl group (e.g. Argatroban, compound of development

number: (+)-NSL-95301 ( (+)-2-[1-[3-(4-amidinobenzamido) -
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havi ng carboxyl group (e.g. Enalapril, Captopril
etc.) and the like are exenplified. A s a reactive

wdeoisviaiizge of carboxyl group for am dation, f®CT/JP2005/011091

exanpl e, an acid anhydride, m xed acid anhydride, acid
chloride, imdazole derivativegnd the |like are used
generally. However, in the production of aliphatic
cyclic carboxam de such as 1- [[(3R 5S) -1- (3-

acet oxy-2, 2-dinethylpropyl) -7-chloro-5- (2, 3-

%?%Fﬁiﬁ%% ey neko P¥Pobiody i popbet BaAYAL914acetic acid),
-benzoxaz ¥] T

pin-- 3-y acetyl] riperidine-4-acetic acid

é@grfin%fH%%Qé&gfr&ﬁgrEggaﬁiﬂ§QH898€?h%f'&Iﬁ Wetic cyclic

preésent “speci‘tication) and the |ike, e formation of

by- product (in the case 0 . L34

S RATErE. atils ! REvERECeREnEaTE URup, 15( g 20hiainyl groun
tetrahydro-1- (3-acetoxy-2 ,2-dinethylp ) _-~2-0xQ-4
AqvLSensoragept nogoarer bt b’ SeraPhih "FaBYRhedt by and
i s unexpectedly inhibited when an activati ng agent

Ha%i hika dEEKGEeUBSEFLGEnt such as tertiary carboxylic

acid halide (for exanple, trinethylacetyl chloiide

(another RamEeagitdaicoy | deh GG dE *)o% s %%EEoég androup  for
activating agent, and a high reaction pregness rate ,
{0264t tan, befobt st xrmble ef 3N t AFh| @nhydrideyp| iged acid

anhydride, acid chloride, imidazole derivative and the like
are used generally. However, in the production of
aliphatic cyclic carboxamide such as 1-[[(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-yllacetyl]lpiperidine-4-acetic acid (hereinafter, referred
to as “compound A” in the present specification) and the
like, the formation of by-product (in the case of compound
A, (3R,58)—7-chloro—5—(2,3—dimethoxyphenyl)—1,2,3,5—
tetrahydro—l—(3—acetoxy—2,2—dimethylpropyl)—2—oxo—4,1—
benzoxazepin-3-acetatic acid (BOA: raw material)) is
unexpectedly inhibited when an activating agent having a
bulky substituent such as tertiary carboxylic acid halide
(for example, trimethylacetyl chloride (another name:
pivaloyl chloride)) is used as an activating agent, and a
high reaction progress rate (92%) can be obtained (refer to

Table 1).



Activating agent D of synthetic reaction of conpound
AYield (%9 2 ) run Activating agent Conpound A BOA 1
weuisA2618319 2 CDI3 ) 86 1 3 C CO2Ph 55 22 4 CpCOARI0Dy011091
46 29 5 A CO2Me 54 36 6 O CO2Et 68 27 7 A CQ21Bu 71 24
8 ACIPr 81 11 9 ACOCM 3 92 2 1 ) Reaction
condition: CH3CN, DBU, r.t., 2h 2 ) Reaction solution
is nmeasured by HPLC (area of HPLC) 3 ) N, N
" -carbonyl diim dazol e The reacti on between the
above- nenti gped conpound represented by general
q and conpoundrepresented by genef
in the present invention is carlgi ed out,
for exa "oy adding 149,40 fold noles, :

OMe

1o nokes of base angj tertiaryagarkRo®H-ioc acshsl
1QINe
hal -mgl e of the cofpound. ~ 1 Y  \. "
® ®
o 2) H,0 N
Me. Me, o
Me
BOH Me BOA
OH OAc
OMe
1) Piv-Cl, EtzN i OMe
© o
CH3CN al Q /u\
- O ----- il N
2) C>__\ “HCI N ® CO,H
HN (o]
Me,
CcoH
Me:
(PAA- HC]) Compound A

OAc

[Table 1]

Activating agent D of synthetic reaction of compound A

. . Yield (%) “

run Activating agent Compound A EOR
1 S0OC1, 6l 19
2 cDI? 86 1
3 ClCO;Ph 55 22
4 ClCO,A1lyl 46 29
5 ClCO;Me 54 36
6 ClCOzEt 68 27
7 ClC0.iBu 71 24
8 ClCO.iPr 81 11
9 C1COCMes 92 2
1) Reaction condition: CH3CN, DBU, r.t., 2h

2) Reaction solution 1s measured by HPLC (area of HPLC)

3) N,N’~carbonyldiimidazole

The reaction between the above-mentioned compound

represented by general formula (Ib) and  compound



represented by general fornmula (Ib) , and reacting at

a reaction tenperature of -20C to 50C, preferably,
woe203G2118310C for a reaction tinme of 0.1 to 10PODUPEN5/011091

preferably, 0.2 to 2 hours. Exanples of the base

i ncl ude i norgani c bases such as potassi um car bonat e,

sodi um car bonat e, potassi um hydrogen carbonate, sodi um

hydr ogen car bonate, potassiumtert-butoxide, sodium

hydr oxi de, potassi um hydroxi de, |ithium hydroxide,

lfres@ntegr gaRi ¢ NasesasuChoagul &i etihamng, the present
di1i sopropyl et hyl am ne, 4- di net hyl am nopyri di ne,

iﬁ!réﬁ@ﬁl!aﬁn%@ aéame& et amethyl %Mﬁ@dlagl Nedihg 1 to 10
8-di azabicyclo [5 .4 . ]undeca ene (abbrevi at’l on:

E%%%ent %ﬁsRe?%%E%Qabigcar¥ QQDOEt f@l@ RO  ofF 'b?se and

e solve or exanpl e mater al coho

g 1832 '1 Xe) aélbcl A7 PEoPanol, 4 osloé’ré’?a%e gompound

5 ona Focarbons such as benzene
Iene

awa%aﬁaﬁh ol Aaf of i Carf’ﬂ%ﬁre?%‘?ﬁdui‘%eggtmg at

di et hyl et her, tetrahydrofuran di oxane, etc., ketone

5eeft hen abeTBREAtHEEhPIE e YE et oﬁ@ecre@éef%atbrwres To°c to
such as acetonitrile, etc., sulfoxides such as

0Tt Ayrsal frepdidon etdme & dan d&9 sithhayrs, preferably,

N, N- di met hyl f or mam de, N, N-di net hyl acet ami de, ,
0.2 to 2 hours. Examples of the base include inorganic

bases such as potassium carbonate, sodium carbonate,
potassium hydrogen carbonate, sodium hydrogen carbonate,
potassium tert-butoxide, sodium  hydroxide, potassium
hydroxide, lithium hydroxide, etc., and organic bases such
as triethylamine, diisopropylethylamine, 4=
dimethylaminopyridine, triethylenediamine,
tetramethylethylenediamine, 1,8-diazabicyclo[5.4.0]Jundeca-
7-ene (abbreviation: DBU), etc.

Reaction is carried out in a proper solvent. As the
solvent, for example, water, alcohols such as methanol,
ethanol, n-propanol, isopropanol, etc., aromatic
hydrocarbons such as benzene, toluene, xylene, etc.,
halogenated hydrocarbons such as dichloromethane,
chloroform, etc., ethers such as diethyl ether,
tetrahydrofuran, dioxane, etc., ketones such as acetone,
methyl ethyl ketone, etc., nitriles such as acetonitrile,

etc., sulfoxides such as dimethylsulfoxide, etc., acid
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etc., esters such as ethyl acetate, etc., and
carboxylic acids such as acetic acid, propionic acid,

webtaes/ieas3be used. These sol vents may be used atoaR2005/011091

if needed, by mxing two or nore at an appropriate
ratio, for exanple, at aratigqof 1 : 1 to 1 : 10. In
this reaction, a base and pival oyl chloride nmay be
added individually and sequentially, or added

si mul taneously. The obtained tertiary carboxylic acid

Qﬂb?géiQﬁcﬁagsbﬁ,NS@hﬁE%ﬂyQEGrﬁﬁhﬁﬁé$dNbN—@ﬂ%@ﬁhylacetamide,
I solating and purifying nethods, for exanple,

g@{éce”gg%&gn,sh&%fae@t £ahi on spReak o ediiced prgsguilrboxylic

xtraction W th solvent, Crystallization,

Il . . . oy )
%ﬁ?%%;%ga?;%%tégggléaggﬁﬁ?rpgﬁgighﬂE'ggld etc. can gg used.

Eidliad y ag I'ke; wever It can be react
e_compound r | - f -
HhefoucohERnn s dohity Broar e T o £ deated, { bl mixing

10 fold nol es, preferabl 1. to 2 fol.d noles of thﬁ

EBfpGiin ey &Sont g %%P%:ézre%aaﬁefs#apa 4SS Eiepile, at e
- pi peri di neaceti c aci hl orid d '

adlEn 06 1 ol & 6P the' calpount r BB e et Iy genePape and

formula (Ib), and the reaction is carried out at a
pedelPvh tefPépatdpe ofMay20Chbeo 50E96r of g% duaidoc and

to 100C for a reaction time of 0.1 to 10 hours,
peghentbbyly, or added simultaneously.

The obtained tertiary carboxylic acid anhydride can be
isolated and purified py known isolating and purifying
methods, for example,’ éoncentratioﬁ, concentration under
reduced pressure, extraction with solvent, crystallization,
recrystallization, transfer dissolution, chromatography and
the like, however it can be reacted with the compound
represented by general formula (II) without being isolated
or purified. For example, 1 to 10 fold moles, preferably,
1 to 2 fold moles of the compound represented by general
formula (II) (e.g., 4-piperidineacetic acid hydrochloride)
and base is added to 1 mole of the compound represented by
general formula (Ib), and the reaction is carried out at a
reaction temperature of -20°C to 50°C, preferably, -10°C to
10°C for a reaction time of 0.1 to 10 hours, preferably,
0.5 to 5 hours. As the base, inorganic bases or organic
bases is used as described above. The reaction is carried

out in an appropriate solvent, and said solvent includes
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0.5 to 5 hours. A s the base, inorganic bases or
organi c bases is used as descri bed above. The reaction

wO0@sarti3ed out in an appropriate sol vent, andrPeaip2005/011091

sol vent includesthose above-nentioned. In the

reacti on, the conpound represemted by general fornula
(I'l) or a salt thereof and the base nay be added
sequentially to a solvent, or alternatively a mxture
in an appropriate solvent of the conpound represented

BYogenesgbvE oK Bokdd) Or & salie t hergafi And the basepound

prepared separately may be added to a solvent . The

PR EDELHEREY Bl bR b R R 1) DR da O Olorege and

alne Int reaction can be |solated and purified

Pﬁea g@'%n %% dﬁ%eéﬁ§¥&9ﬂﬁﬁﬂIﬁﬁt%99 olvent, or

concen ratio essure crystaﬁ |zat|on
lI | atl on d the |i al ati.c
%§§?¥%a arp %aﬁn&%L d%?%gggafgbxy¥% £E§ obf%ﬁgﬁéﬂb of the
the uction netho f the present inventi S
SRRBERG A& S A poaHd ACRERSbe fos%ﬁ%aed @' %or 2 sale
crystals efficiently MAth a conveni ent operation of

Hedragt PBf ER&npPRES RITBITAe Pt ym%mdlg? added to a

warmng) to the organic layer after the conpletion of
$@bﬁ©ﬂ5n whi ch is based on the high yield of conpound

A in the reaction. The
The aliphatic cyclic carboxamide having carboxyl group

obtained in this reaction can be isolated and purified by a
simple operation such as concentration, concentration under
reduced pressure, crystallization, recrystallization, and
the like.

When the “aliphatic cyclic carboxamide having carboxyl
group” obtained by the production method of the present
invention is compound A, the compound A can be isolated as
crystals efficiently with a convenient operation of adding,
for example, n-heptane (preferably under warming) to the
organic layer after the completion of reaction, which is
based on the high yield of compound A in the reaction. The
conditions such as amount of n-heptane to be added,
temperature at the addition and the like can be selected
appropriately.

For example, 0.1 to 10.0 fold amount (v/v), preferably,
0.5 to 2.0 fold amouﬁt (v/v) of n-heptane is added to the

organic layer after the completion of reaction at a



condi tions such as amount of n-heptane to be added,
tenperature at the addition and the |i ke can be
weeb®ated3appropriately. For exanple, 0.1 to 10COJPmoE011091
amount (v/v) , preferably, 0.5 to 2.0 fold anmount
(v/v) of n-heptane is added t@ithe organic |ayer after
the conpletion of reaction at atenperature of 200C to
900C , preferably, 40C to 80C. The resulting crude
crystals can be further purified highly by dissolving

@%@%Qﬁén@uﬁ%hﬂf agpiatg, a@gf’cf‘d P%é‘f%ﬁ?@%an obBeLst ®ooc. The

Issolving, the solu rude crystals
£, e, FONAOSEG Dl Ol S0 S publ parmunt ity by
TORBODIIR AR R OBl Aol Tac Eryaral coRAvIT By - heptans
et%gfgfs fj’g%va ; e e en o aLﬁ"f' e g ot %he  crude
RFXFRE.PaCPd b RS yrcthch ch efipor &P Ee f&old amount
crystalllzatlo ti mes of recrystalllzatlo and t

Vke) canrBEcsabett el - AppPopr Paters 2FEEMIEX dfa, °§ ﬂ@ter or

50 tinmes (v/iw) , preferably, 5 to 10 times (v/w the
ahbanplotehptivastal EBROFTREPArKYEtEd St-he crude

crystals is added to dissolve, and 1 to 100
Furthermore, compound A can be obtained as crystals

having an extremely high purity by recrystallizing the

crude crystals from a mixed solvent of alcohol (e.g.,

ethanol, etc.) and water. The conditions such as mixing
ratio of alcohol and water, temperature for crystallization,
times of recrystallization, and the like can be selected
appropriately. For example, 3 to 50 times (v/w), preferably,
5 to 10 times (v/w) the amount of hydrous alcohol relative

to the crude crystals is added to dissolve, and 1 to 100

times (v/w), preferably, 5 to 10 times (v/w) the amount of

water is added thereto at a temperature of 20°C to 100°C,

preferably, 40°C to 70°C. The water content of hydrous

alcohol is 0 to 90%, preferably, 5 to 20%.

Compound A or a salt thereof obtained by the
production method and recrystallization of the present
invention is obtained as a composition containing less than
0.5% of total weight of the composition (preferably less

than 0.4%, more preferably less than 0.3%, further more
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times (v/iw) , preferably, 5 to 10 tinmes (v/w the

anount of water is added thereto at a tenperature of
waeNBd/1ko1331000C , preferably, 400C to 700C . TheCcwaPmns/011091

content of hydrous alcohol is O to 90% preferably, 5

to 20% Conpound A or a salt thereof obtained by the

production nmethod and recrystallization of the present

invention is obtained as a conposition containing |ess

than 0.5% of total weight of the conposition

%f%%fé%?}l(ylggés han @. 4% serenpr efeiablyd | essrébanted by

her norepreferably |l ess than 0.2% of the

fo%m\?fgd {ff’f)esem&geik}Yad{/tfgﬂm & ddddded herei naf t %lrip.iperidyl

g erred to as dipiperi conpound i n some cases)
L SPAAL SR, sbbe! BT P B GOMOS 00 pisained as
GPBPTLE S| GBETARA 6 28657 U AGr ote BPersiag yretont of
THS) COMBTELha b of PEFEFERLH 18oSSCAPAmEY Jin Shie PLErerably
o) o hE TS LSIBOLIL o LU PRILSRt 15 o
content of conpound A in the conposition is_99.0%

£ Wosmpeorel (i eepxeweriord ety of CEBHAR i W) i tipereinafter,

|l ess than 1.0% (nore preferably, 99.5%or nore (i.e.
théecoatiend af tommkr in some cases).

Therefore, from the viewpoint of the content of
compound A, a preferable composition wherein the content of
compound A in the composition is 99.0% (W/W)or more (i.e.
the content of total impurity is less than 1.0%) (more
preferably, 99.5% or more (i.e. the content of total
impurity is less than 0.5%)) can be obtained by using the
production method of the present invention, and from the
viewpoint of the content of impurities, a preferable
composition of compound A which contains no impurities
exceeding 0.2% of total weight of the composition other
than dipiperidyl compound or dimer (for example, this means
that when 1 or 2 or more impurities are contained, the
content of each of the impurities does not exceed 0.2%.)
can be obtained by using the production method of the

present invention.
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inmpurity is less than 0.5% ) can be obtained by using
the production nethod of the present invention, and

wonwom 23 vi ewpoi nt of the content of inpuriti@6T/JR2005/011091

pref erabl e conposition of conmpound A which contains no
I mpurities exceeding 0.2%of to@al weight of the
conposi tion other than dipiperidyl conpound or diner
(for exanple, this means that when 1 or 2 or nore
impurities are contained, the content of each of the
|npur|t|es does not exceed 0. 2% )y~c@f be obtai ned by

: pr esent

‘ hi gher
_%Q [ ritdses such
as erl un and w e |nprovenent of
pU% q nproveneﬁEi%{{the deg e of crystallization,
mpﬁgzenent of sta y and t heo I|ke can be expected.
Furthernore, in the case mhere lphatic cyclic
car boxam de havi ng car boxyl grdhpéisﬁusedmas a
nmedicine, it is extremely inporbtadt duce
impurities fromthe viewpoi nto oOf by assurance to

patients. Thus conpound A whi cf di |l able as a
medi cine for clinical use can be proopced efficiently

by the
(I11) (IV)

It becomes possible to produce a benzoxazepin compound

trglllng the co

r,

and the 1like having higher gquality by controlling the
content of impurities such as dipiperidyl compound, and
with the improvement of purity, improvement of the degree
of crystallization, improvement of stability and the like
can be expected. Furthefmore, in the case where an
aliphatic cyclic carboxamide having carboxyl group is used
as a medicine, it is extremely important to reduce
impurities from the Viewpéint of quality assurance to
patients. Thus compound A which is available as a medicine
for clinical use can be produced efficiently by the
production with the process for production and
recrystallization thereafter of the present invention.
Here, compound (I) as represented by compound A is
useful as squalene synthetase inhibitor, and is known to be
useful for preventing and/or treating hyperlipidemia,

familial hypercholesterolemia, organ failure or organ
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production with the process for production and
recrystallization thereafter of the present invention.

wékoms/12cieapound (1) as represented by conmpoundP&TB2005/011091

useful as squal ene synthetase inhibitor, and is known
to be useful for preventing ard/or treating
hyperlipidema, famlial hyperchol esterolem a, organ
failure or organdysfunction and for protecting
skeletal mnuscle, and the like (for exanple, JP

s%@é@@&x elr ) foThep compoUnty r eNeasantiednyciier mdmrd the
b) or a salt thereof can be produced by a nethod

ﬂiﬁ%' pssd LA mﬁ% eyampbe; 3ERBOA026A: . W95/ 21834 (PCT
application ased on JP Appllcatlon No. HO6-15531),

Fob. 258158 P LSEa 5 RA (apor catl o baseq on 3P o = S
FRELLER. o0 e, BERREERIC i LIRS O in, o

ase r cemc conpoun

ek ék%g@éambngzgﬁgl S BT B on o
é‘%&%%%ﬁiaﬁpﬁ) P1Skane ¢ RePlor dan GBEN IR EE Byoed on
per se known opti cal resolutlon

éﬁalégﬁéécﬁﬁﬁﬁad Nﬁere§86 ?891éﬁéwpl§P66§%7§§btﬁﬁ€9ﬁ%§ation

racem c conmpound with an optlcaII%
based on JP Application 06-229160) or analogous

methods thereto.
In this case, the racemic compound of compound (Ib) or
a salt thereof can be obtained by a method described in,
for example, W095/21834 or an analogous method thereto.
The optically active isomers of compound (Ib) or a salt
thereof can Dbe obtained by a per se known optical
resolution method or an analogous method thereto, for
example, by reacting the racemic compound with an optically
active amino acid ester or a derivative thereof to form an
amide bond, followed by subjecting to distillation,
recrystallization, column chromatography and the 1like to
separate and purify the optically active isomer, and then,
severing the amide bond again.
| Alternatively, for example, (3R, 5S8) compound of the
above-mentioned compound (Ib) or a salt thereof may be
prepared by obtaining- an optically active isomer (S

compound) of benzyl alcohol derivative by an enzymatic
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active anmino acid ester or a derivative thereof to
forman am de bond, followed by subjecting to

wdiedsitkiasi on, recrystallization, colum chromrCogrPapy11091

and the like to separate and purify the optically

active isonmer, and then, severdng the am de bond

again. Alternatively, for exanple, (3R 5S) conpound

of the above-nentioned conpound (lIb) or a salt thereof

may be prepared by obtaining an optically active
asonmet £ Sccamunaid)siof beénnyla alcahessderepatswatby dny the
enzymati casymmetric hydrolysis with a process

fepresgnted by the fornmula wherein Piv denotes

pi val oyl group, and other synbols are as defined

above, and t [
EP567026A

aterial. In addition, (3B Sy{ conpound of
ent i oned conpound (1 b) al t thereof
Z by obtai ni ng an opt
i soner conpound) of benzyl al cohol {erivative by
asynnetrlc reduction_of the process re¢resented by the

‘OGHEynbols are as de e, using an
ric reduction nethod describ in, for exanple,
5255A, and t hen accord|no\Lé
b ﬂP%O EP567026A

wherein Piv denotes pivaloyl group, and other symbols are
as defined above, and then according to the method
described in EP567026A using this optically active isomer
as starting material.

In addition, (3R, 58) compound of the above-mentioned
compound (Ib) or a salt thereof may be prepared by
obtaining an optically active isomefr (S compound) of benzyl
alcohol derivative by asymmetric reduction of the process

represented by the formula

1 1

OR OR
OR’ OR?
0 T OH
NH, NH,

wherein symbols are as defined above, using an asymmetric

reduction method described in, for example, JP 9-235255A,
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using this optically active isoner as starting
material. In addition, in each reaction of the process

woaoosprodsici ng conmpound (1b) or a salt thereof PCT/JP2005/011091

descri bed above and each reaction of raw materia
conmpounds synt hesis, when the2waw materi al conpound
has am no group, carboxyl group or hydroxy group as a
substituent, a protective group which is generally
used in peptide chem stry nmay be introduced into these

G QURSerdNgcBot @1 A8t tGPMPRENGhLAbPEedebEaBed byn EP567026A
renovi ng the protective group after the reaction, if

?ﬁfggdthfé 5B€1B£9iﬁcéb¥§v8r9gemé9raEh§t§Ekﬁ9ggﬁQHErlal
ere are used, for exanple, fornyl, G - Kyl

car bopy| a(%ig%l rpcetlxl cathy! "egeweg_y'ofet&é gMREs  for

carbonyl - oxycar bonyl

met hoxycar ban th jcar o yl,o 18t
%ﬁ%ﬂ@?%& carb ﬁﬁ%P% 0 %fagkfll%aﬁbony off gdgsoribed above
benzyl car bon trit N .
SR St a PR hbABt k51 5K MOFFRET) PREDVRER s¥nkReghs. when
may have a subst.ituent. ei the substituent of these
prot E81 W tHTodds, COMRYE I} s aée&%%|%@%‘f?rat SﬁF%gxgl group
fluorine, chloride, bromne, iodine, etc.),
grk?YdégxbOQVPuPeaé a ﬁﬁpﬁPPEH?BSmy? PéPﬁ?FGéWﬁoﬁ?Pup which
but yl carbonyl, etc.), nitro group and the |ike, and
i he gemetrerl lof sobdt inuamARrtide apognistry may be introduced

into these groups, and a target compound can be obtained by
removing the protective group after the reaction, if needed.
As the protective group for the amino group there are used,
for example, formyl, Ci-¢ alkyl carbonyl (e.g., acetyl,
ethyl® carbonyl, etc.), phenyl carbonyl, Ci-6 alkyl-
oxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, etc.),
phenyloxycarbonyl, C7-10 aralkyl-carbonyl (e.g.,
benzylcarbonyl, etc.), trityl, phthaloyl, N, N-
dimethylaminomethylene, or the like, each of which may have
a substituent. As the substituent of these protective
groups, there is wused a halogen atom (e.g., fluorine,
chloride, bromine, iodine, etc.), Ci-¢ alkyl-carbonyl (e.qg.,
methylcarbonyl, ethylcarbonyl, butylcarbonyl, etc.), nitro
group and the like, and the number of substituents is about
1 to 3. As the protective group of carboxyl group, there
is used, for example, Ci-¢ alkyl (e.g., methyl, ethyl, n-

propyl, i-propyl, n-butyl, tert-butyl, etc.), pheéenyl,
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1to 3. As the protective group of carboxyl group,

there is used, for exanple, G -6 alkyl (e.g., nethyl,
webtsii21pr opyl , i-propyl, n-butyl, tert-butyl PCEUR20p5/011091

phenyl ,trityl, silyl, or the like, each of which may

have a substituent. As the substituent of these

protective groups, there are used a hal ogen at om

(e.g., fluorine, chloride, bromne, iodine etc.),

fornmyl, C _6 al kyl-carbonyl (e.g., acetyl,

ﬁ{‘%’ﬁaf%%ydx buty! caEbONYLe, eladn  Biet rgngERUMANd have &
ke "t

he number of substituents is about 1 to

3 As,_t he profec N ydEeo oUpotLher e ,
%%%PE%% 1y eiaé% 9%$Hft9%ﬁb gfe%%e?éng 05 ! e groups

t ro r I ert tc
g%%%?l gylﬁ%x%rgl%ﬁ¥QQ§n a@ﬁ%ﬁzyl (é%ﬁé%%ﬁﬁy chiloride,
G 6 al kyl b : b
Solavlcearioni (e 0. aeeylc o gl .o
ar al kyl - car bon I e. nzyl car bonyl c.), .
el | TRARATESIT % P heTbBReY eafhint t witkiFe oroum
may have a substltuent s the substltuent of . the

prot Bbei vakgy 0aps, tthh?erréméﬁeer (e3P Hat oyt at b?n a}%out 1 to

(e.qg., fluorine, chlorine, brom ne, iodine, etc.
B.al Kds (beg.pratrdiyive eBgHP mipr BEFFOXEL @I)OUPpheTﬂl}/‘Fre are
C7-10 aral kyl (e.g., benzyl, etc.), nitro group and

thed| i kinr apdambéenpunbén- of a5kpst i teuant,s Methhdut dthpl, n-
4.

propyl, i-propyl, n-butyl, tert- butyl, etc.), phenyl, Ci-10
aralkyl (e.g., Dbenzyl, etc.), formyl, Ci-s alkyl-carbonyl
(e.g., acetyl, ethylcarbonyl, etc.), phenyloxycarbonyl,
benzoyl, Cr-19 aralkyl-carbonyl (e.g., benzylcarbonyl, etc.),
pyranyl, furanyl, silyl, or the like, each of which may
have a substituent. As the substituent of these protective
groups, there are used a halogen atom (e.g., fluorine,
chlorine, bromine, iodine, etc.), Ci-s alkyl (e.g., methyl,
ethyl, n-propyl, etc.), phenyl, Ci-10 aralkyl (e.g., benzyl,
etc.), nitro group and the 1like, and the number of
substituents is about 1 to 4.

In addition, as a method for removing the protective
group, a known method per se or a modification thereof is
used and there is employed a method to treat with, for
example, acid, base, reduction, ultra-violet ray, hydrazine,
phenylhydrazine, sodium N-methyldithiocarbamate,

tetrabutylammonium fluoride, palladium acetate or the like.
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In addition, as a nethod for renoving the protective
group, a known nethod per se or a nodification thereof

woOosgiedid3and there is enployed a nethod to treaCTaP1005/011091

for exanple, acid, base, reduction, ultra-violet ray,
hydr azi ne, phenyl hydrazi ne, sodi um

N- et hyl di t hi ocar bamat e, tetrabutyl anmoni um fl uori de,
pal | adi um acetate or the |ike. The conpound (Ib) or a
salt thereof obtained by the above nethods can be

759! abgEoand Rub)f igd ai sh1usuak separaiiomdmapg shehabove
as re-crystallization, distillation, chromatography

@%gh6@§ LikepWien ithe 4 hitgy ohtal fpedh cptpruadubhbleglration

present invention is obtained as free conmpound, it

§ah, Qe copyerted Lo a sabL ?g%@%@h%a&%ﬁ,know&ii@%tﬂl%tion,
ﬁe eof (e.qg.,

per se or a nodifrcation t

t [ ti d t j .
DEVLILLSELLRD) e dTpn oot sl W OB Tocainec

anot her salt according to a . known nethod, per, se.or .a
TORPPRESL (OR) ¢ iy GTE BARR e BTN HE0 SonpBRRATRS g° free
racem c conmpound, it can be separated into d-isoner,
apErevndongrt byahs s ssfliveafsceﬁesfo? ufi oif et REEOTFHEY to 2
conmpound (Ib) or a salt thereof has a potent s%%%iene
kpavhet BSENPANI BRE orSe ack¥ vid y MOHE i@ GH ulthisgeot  (e.9-,

preventing or treating hyperlipidema and the |ike,
neutralization), and, on the contrary, when obtained as a

salt, it can be converted to a free compound or another
salt according to a known method per se or a modification
thereof. When the obtained compound i1s a racemic compound,
it can be separated into d-isomer and l-isomer by usual
optical resolution method.

The compound (Ib) or a salt thereof has a potent
squalene synthetase inhibitory activity, and is useful for
preventing or treating hyperlipidemia and the like.

The present inventibn will be described in detail
through the following Reference Examples, Examples, and
Preparation Examples. However, the present invention is
not limited to these. In addition, each abbreviation in
the Examples has the following meanings:
2,3-DBA: 2,3-dimethoxybenzoic acid
DMA: 2,3-dimethoxybenzmorphoamide
CAB: p-chloroaniline

CPB: N-pivaloyl-p-chloroaniline



10

15

20

The present invention will be described in detai

through the foll ow ng Reference Exanpl es, Exanples,
wandsArepar ati on Exanpl es. However, the presenPCT/JP2005/011091

invention is not limted to these. In addition, each

abbreviation in the Exanples I the foll ow ng

meani ngs: 2, 3-DBA: 2 , 3-di met hoxybenzoi c acid DVA: 2

, 3- di met hoxybenznor phoam de CAB: p-chloroaniline CPB

N- pi val oyl - p- chl or oani I i nePABP:

prEH! OSDckgl@k&atO%fL@ﬂiﬁgigmlnS 2+ dmethaxyhenrzpphenphenone
ACBP 2-am no-5-chl oro 3 ' -di met hoxybenzophenone

B%’L hS)o=8-8R85PY-= 5*cbioagmeehokﬁbeﬁzggﬂghe%y
eny benzyl ~al cohol cPB S) -5-chloro-

I oX I 0

gggretﬁs yph%ﬁ§ﬁ§ Eg%§§ él%o E]% 8éﬁet%éx¥ppgﬁyl benzyl
5 %? 7-chloro-I, 2,3 ,5- tetrahydro | - (3- hydroxy-2,

%%%hylpropyl) _5- (2 3- dinethoxyphenyl) - 2- 0X0- 4

-benzoxaze i h-3-ac t
C%BAS ﬁ%iréﬁ%%@@ HWSH §Z§$Y22 13- g%tf“ﬁ%?%@PﬁPBéf}l ) pmino-a-
(2, 3-dinethox E Q - 2-0X é

b%n%o?h@%ﬁhﬂxgpﬁﬁﬁ %? 4 @A?°8§ ,58) -7-chl or o- 5-

(2 :3 d'nEthoxyphengR 5s 7Lchloro—1,2,3,5—tetrahydro-1—(3—
hydroxy-2, 2-dimethylpropyl)-5-(2, 3-dimethoxyphenyl) -2-oxo-
4,1-benzoxazepin-3-acetate

BOH: (3R, 58)-7-chloro-1,2,3,5-tetrahydro-1~(3-hydroxy-2, 2-
dimethylpropyl)—5—(2,3—diméthoxyphenyl)—2—oxo—4,1—
benzoxazepin-3-acetic acid

BOA: (3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1,2, 3, 5-
tetrahydro—l—(3—acetoxy—2,2—dimethylpropyl)—2—oxo—4,1f
benzoxazepin-3-acetic acid

Compound A: 1-[[(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]lacetyl]piperidine-4-acetic acid

Reference Example 1

2, 3-dimethoxybenzmorphoamide

OMe
Ome 1) SOCiL,
DMF OMe
OMe 2y morphorine r/\\N o
CO,H toluene

2,3-DBA © DMA



tetrahydro-1- (3-acetoxy-2 ,2-dinethyl propyl )-2-ox0-4

, 1- benzoxazepin-3-acetic acid Conpound A : 1- [ |
wWO02R5/18883- 1- (3-acetoxy-2, 2-dinethyl propyl) PET/IP2005/011091

chloro-5- (2, 3-dinethoxyphenyl) -2-oxo-1, 2,3,

5-tetrahydro- 4 ,|-benzoxazepi3t 3-yl] acetyl]

pireridine-4 -acetic acid Reference Exanple 1 2

, 3-di met hoxybenznor phoam de 2, 3- DBA2, 3- DBA (145 kg,

796 nol) was added to a m xed sol ution of toluene

(1_4502?3aﬁﬁAN, k\&@lsrmk@KI fros b de (MaH8 kfed ah a mixed
thionyl chloride (113 kg, 1.2 eq) was added thereto at

9151919990&79? toT€nsolulib0n) Wasasti, Ktedrkehyd fhou:hidle (0.58
e sane tenperature ﬁwter the reaction solutlon was

FOTECTAS LSRN, M0 S0 o, 12 200 Sl s
€8hatTon Slas “erFHod 4 bi‘ﬁg“tz%%%%aﬁgﬁ%ﬁr”yt%?@g for 2
hyer sot ahiet ReRe ‘%ﬁgsta‘é EBE5") P2 fat Gt racrdgn solution
CoRbPRBESHSEd wHIF i 152VErer D %%%'g%e' gypgftxﬂabout 500L,
concentrated under reduced pressure up. to about

et raRgdriéPusan (5E8130dRy AREICPRAEI PR duié Far “2.2 eq)

give a
was added dropwise at about 10°C, and then, the solution

was stirred at about 23°C for 2 hours. City water (145L)

was added thereto, and separated the layers, and then, the
aqueous later was extracted again with toluene (725L). The
organic layer was combined, washed with city water (145L),
and concentrated under reduced pressure up to about 190L.
Tetrahydrofuran (508L) was added to the residue to give a

tetrahydrofuran solution of DMA (Net 195 kg, yield 97.6%).

Reference Example 2

N-pivaloyl-p-chloroaniline

| Cl
© Piv-Cl
.—-————»
NH, NaHCOj3 NHPiv

CAB AcOEt CPB

CAB (113 kg, 886 mol), city water (565L), and sodium
bicarbonate (89.3 kg, 1.2 eq) were added to ethyl acetate
(1695L), and pivaloyl chloride (112 kg, 1.05 eqg) was added

dropwise thereto at 15°C or lower, and the solution was
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tetrahydrofuran solution of DVMA (Net 195 kg, yield
97.6% . Reference Exanple 2 N-pival oyl -p-chloroaniline

wGCABS(121133kg, 886 nol), city water (565L), andreodPr05/011091

bi carbonate (89.3 kg, 1.2 eq) were added to et hyl
acetate (1695L), and pival oyl 3ahloride (112 kg, 1.05
eq) was added dropw se thereto at 15C or | ower, and
the solution wasstirred at about 25C for 2 hours.
After separating the layers, the organic |ayer was

8 S-S d in S
MPSQdeuceagddﬁt wates €848k X A)x and ; KanGensEghedeing th

under pressure up to about

gé{l:g Jcﬁgeégggn&%df (ﬁye‘ﬁ@%a@d%ﬁﬁrﬁi@h andy water (848L

centrated aln un reduced pressure up to about

?89% Tng, 1e5ldue s §0gh80:{ 0.aboML 36 ANASILET 84 about

ure for precipitated crystals were

t It d
BPhbonr o Hgroed ﬁhé%awe B s 7 oot and
99.7 Ref Exa
SORAPbF 62520 SRR I HAPRG §edu§eddpﬁsﬁﬁ8§§bgﬁz5&&?&ﬁl’c 600L.
Tetrahydrofuran (516L) and CPB (164 kg, 775 nol)
Teer arpddopuivas CEPIAT &0l #PER AeTe %Ia@eata%ﬁ% §e mature

to 15% n-butyl [ithium n-hexane solution (Net 124 kg
sorafoupour30GhanBrSEiPiEateer FOVHEhE e¥e&e t felsaneed bY

t enper at ur e, X
filtration, and dried under reduced pressure to give the

title compound (187 kg, yield 99.7%).

Reference Example 3

5-chloro-2-pivaloylamino-2’,3’ -dimethoxybenzophenone

OMe I OMe
OMe cl n-BuLi OMe
+ —_—
(\N ° NHPiv THF O o

O\V/J NHPiv

DMA CPB PABP

Tetrahydrofuran (516L) and CPB (164 kg, 775 mol)/
tetrahydrofuran (1311L) solution were added dropwise to 15%
n-butyl lithium/n-hexane solution (Net 124 kg).at about -~
30°C, and stirred for 30 minutes at the same temperature,t
and then stirred for 2 hours at about 23°C. To the solution
was added dropwise DMA/tetrahydrofuran solution (Net 195 kg,
776 mol) at about 23°C, and after stirring for 6 hours at

the same temperature, the solution was cooled to about 3°C,
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and then stirred for 2 hours at about 23C. To the
sol uti on was added dropw se DVA/tetrahydrof uran

weabestizon3 ( Net 195 kg, 776 nol) at about 23C, aadJpion&011091

stirring for 6 hours at the same tenperature, the
solution was cool ed to about 3@ and 15% anmoni um

chl ori de aqueous solution (697L) was added thereto and
stirred at about 23C. After separating the |ayers, the
organi c | ayer was washed wi th 15% anmmoni um chl ori de

Qﬁggef’% SRhution £693k) deandutbaBn, s6006eBhS 3%@dwnel@rs added
re

uced pressure up to about 690L. The residue was
rmed and ,net.ha (131 S ed rahout 43C, + ; th

%ﬁﬁr?ﬁ%néqﬁufﬁﬁ%g%ﬁe%§a§h%§§?e%§ﬁg'toégbout %@é to o o

onfirmthe di tio t onLiskming 5e ;
g%%%%?ti&%“%yogggkﬁg 52%%@%r3§¥glgagpggbdﬁgggoéj thgmmonlum
solutigon was cool ed and.stir 0 ture for 1 r
%?iﬁﬁﬁg? @@ueﬂﬂ§pf%@?%??gtegﬁ%ﬁ§§tgggam§gf%blfgggggtrated
by filtration, and the wet crystal 236_Kg, yield
§1de by rREFESIdBEE I et Hanb? F%gggL%ﬁﬁ)'terThg résidie was
confirmng the dissolution at about 63C, city water
(areeyd wasl aueldepnel t Hé 338L0t iveks uaderdt kE sapeut 43°C, and
tenperature. After confirmng the deposition by adding
sked, cropst absxiatrabwas 35@tacheuroltat idPUlasc8dol Bg confirm
and stirred to mature for 1 hour at about 5C. The _
phecidpissailet ionys dite meran Tioinigeg ebhgydeppsiaippnby adding
and dried under reduced pressure
seed crystals at about 50°C, the solution was cooled and
stirred to mature for 1 hour at about 5°C. The precipitated
crystals were collected by filtration, and the wet crystals
(Net 236 Kg, yield 81.1%) were added to methanol (1888L).

After confirming the dissolution at about 63°C, city water
(472L) was added to the solution under the same temperature.
After confirming the deposition by adding seed crystals at
about 55°C, the solution was cooled and stirred to ﬁature
for 1 hour at about 5°C. The precipitated crystals were
collected by filtration, and dried under reduced pressure
to give the title compound (235 kg, yield 80.6% (DMA

standard)) .

Reference Example 4

2-amino-5-chloro-2', 3’ -dimethoxybenzophenone
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to give the title conmpound (235 kg, yield 80.6% ( DVA
standard) ). Reference Exanple 4 2-am no-5-chloro-2

wQ200sAadiset hoxybenzophenonePABP (227 kg, 604 nel)Y/Inaes/011091

added to net hanol (1363L) and cool ed to about 100C .
After addi ng potassium hydroxizge (141 kg) and city
wat er (148L) to the solution, the m xture was heated
and stirred at about 63C for 8 hours. The reaction
sol uti on was cool ed, and condensed hydrochl oric acid
anBMret hanol (454L) wepegdd¥d thereto at 30C

The sol ution was heat gd, Jand the deposited

' om@as figouered of f at pmé&3C and washed
Wit h hotl met hanol—(22%L) ¢ The fidtrate and washi ngs
we prbi®ned, anddld kg of vatPed charcoal was
adde ereto wth nethanol y at about 63C. The
mi xture "Wa% stirred for 30 ninutes?at the same
tenperpaABPe, and filtered, ancdA@BBhed wi th hot
met hanol _(227L) .. Th iltrate and shi ngs e
conbi RRBP dRd lafter %Q)ZLH“? 'naaﬁhé‘oﬁ%ﬁ;t%‘%%“é\gf‘?%ﬂlm}l%?’“
addi ng city water (795H) and seed crystals at about ,
&3¢, cohéedoltet iadPuasl 6ol At 3¢+ redPPbafat iie hygroxide
1 hour at about 5C. The precipitated crystals were ,
¢bilekukdabg titvraeten, (AA8Ldr Fed thRdepluédgeed the mixture
pressure to give the
was heated and stirred at about 63°C for 8 hours. The

reaction solution was cooled, and condensed hydrochloric
acid (186 kg) and methanql (4541) were added thereto at
30°C or lower. The solution was heated, and the deposited
solid (KCl) was filtered off at about 63°C and washed with
hot methanol (227L). The filtrate and washings were
combined, and 23 kg of activated charcoal was added thereto
with methanol (227L) at about 63°C. The mixture was stirred
for 30 minutes at the same temperature, and filtered, and
washed with hot methanol (227L). The filtrate and washings
were combined, and after confirming the crystallization by
adding city water (795L) and seed crystals at about 53°C,
the solution was cooled and stirred to mature for 1 hour at
about 5°C. The precipitated crystals were collected by
filtration, and dried under reduced pressure to give the

title compound (168 kg, yield 95.3%).

Reference Example 5



title conpound (168 kg, yield 95.3%. Reference
Exanple 5(S) -2-am no-5-chloro- a- (2

wG-20isneii3exyphenyl ) benzyl al cohol ACBP (198 kgpc®/dB2005/011091
nol) and tetrahydrofuran (278 kg) were added to
i sopropyl al cohol (336 kg) , @&ud substituted with
nitrogen. Ru catalyst Ru2C 4 C(S)-DM Bl NAP] 2NEt 3
(747 g ) , (S, S )-diphenylethylenediamne (331 g ) ,
tetrahydrofuran (30 kg) , potassium hydroxide (1545 ¢
)spngl-hsopsopytnabeghal (14-kahevabayadded it Rrhetalconol
sequenti al | and hydrogen was charged (a out 2.6 MPa)
at aboy e and then stirre “g hours. The

i K . about 400C , activated

char coa Do K Q)pn¥@s added t hyf et@je and stirred for 3

bQurs. celite £2 kQ d8 ladded, and stirred for
10 Ut e8. The carbon and |t@Hmere filtered off,
andhthe. filtrate was conc at ed under reduced

pressure up to about 1/3 in g)an%ity To the residue
was Fd city water (1190L)S)BHNd stirred to mature

&Eﬁe%@ﬁﬁeﬁ@@aﬁé’%%%ﬂ@&ﬁheﬁée&eﬁﬁ Rl mae o)

kg) was added to dissolve at about 65C.. Then,
%eﬁ%ptaéf#@d(fso kYIPTRIRY hddedohand SHi% r'ed 1 o2hat grstituted
for 1 hour at about 5C. The preci |tated crystals were

EoF N e SHEFANRIF-i | t Réit | GAalapt RueCls[(S) -DM~BINAP]oNEts (747

g), (S,8)-diphenylethylenediamine (331 g), tetrahydrofuran
(30 kg), potassium hydroxide (1545 g) and isopropyl alcohol
(14 kg) were added thereto sequentially, and hydrogen was
charged (about 2.6 MPa) at about 60°C, and then stirred for
6 hours. The reaction soclution was cooled to about 40°C,
activated charcoal (9.9 kg) was added thereto, and stirred
for 3 hours. Then, celite (2 kg) was added, and stirred
for 10 minutes. The carbon and celite were filtered off,
and the filtrate was concentrated under reduced pressure up
to about 1/3 in guantity. To the residue was added city
water (1190L), and stirred to mature for 1 hour at about
25°C.' The precipitated crystals were collected Dby
filtration, and ethyl acetate (327 kg) was added to
dissolve at about 65°C. Then, n-heptane (250 kg) was added,
and stirred to mature for 1 hour at about 5°C. The
precipitated crystals were collected by filtration, and

dried under reduced pressure to give the title compound
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dri ed under reduced pressure to give the title
conpound( 128 kg, yield 64 . 1 % . Reference Exanple 6

watsl121136 3R, 5S) - 7- chl oro- 1, 2, 3, 5-t et rahydr o- | PCBAP2005/011091

hydr oxy-2, 2-di nmet hyl propyl) -5- (2,

3-di net hoxyphenyl ) -2-oxo- 4 ,35 benzoxazepi n-3-acetate
| NNaCH, AcOEt 2) DBU EtCOH (S)-BH (79.6 kg, 271 nol)
was added to tol uene (277 kg), and MHPA (33.3 kg, 1.2
eq) and 15 wt % HCI /1 PE solution (13.6 kg, 0.2 eq) were
adzledkg heyetndac4abeyt 25C and then, stirred for 30

m nut es. Anhydrous nagne3|un1sulfate (9.8 kg, 0.3 eq)
was added, and stirred for 1.5 hours at about 25C.
Then, the mxture was filtered, and washed with

ggfgggﬁcélﬁgaﬁgie ¢ The filtrate and washi ngs were
conbi ned and cooled and N, N- di net hyl acet am de (29.9

kg) , é—?% r%HC”I P !5%5 LQDCE%JJ:Q 5921% % %@tx%ﬁll dro 1-(3-

sodi u ohydrlde Kg) /N, N-di ne ylacetam

127 Ka),sol d-at ,abo |rre _
e ot e g5 ?f{@ﬁaﬁ‘ggﬁ; LparatuRenodgBpRbit #8-oxo
éeﬁctlon m xture re g ed 7.7 wt % sodi um hydr oxi de

HUEBTRZ LB AEP O ¢ 285° ag €and net hanol (63 kg) at 10C
or lower, and stirred for 1 hour at about25C. After
separating the | ayers, t he Pf‘f’ec I ayer vvas O OMe

1)) ¢
OMe N OMe
S
&)~ cos

OMe
/'—}—‘CHO
HO  me cl

OM [D P,
Cl ®) ) A) O uIII/
®)
oH HCI, toluene INNaOH, ACOEt N Y
NH 2)NaBH,, DMAC Me 2) DBU, EtOH Me,
’ Me CP Me
(S)-BH BOE

OH

(8)-BH (79.6 kg, 271 mol) was added to toluene (277
kg), and MHPA (33.3 kg, 1.2 eq) and 15 wt% HCI/IPE solution
(13.6 kg, 0.2 eq) were added thereto at ébout 25°C and then,
stirred for 30 minutes. Anhydrous magnesium sulfate (9.8
kg, 0.3 eq) was added, and stirred for 1.5 hours at about
25°C. Then, the mixture was filtered, and washed with
toluene (139 kg). The filtrate and washings were combined
and cooled, and N,N-dimethylacetamide (29.9 kg), 15 wt%
HCI/IPE solution (81.6 kg, 1.2 eqg) and sodium borohydride
(11.3 Kg)/N,N-dimethylacetamide (127 Kg) solution were
added at about 5°C, and stirred for 1 hour at about the
same temperature. To the reaction mixture were added 7.7
wt% sodium hydroxide aqueous solution (282 kg) and methanol

(63 kg) at 10°C or lower, and stirred for 1 hour at about



washed with city water (239 kg 2 ) to give a toluene
solution of CPBA. This solution was concentrated under
woedisgedi3pr essure up to about 210L, and et hyl =aceupi0e5/011091

(358 kg) was added thereto, and then concentrated

agai n under reduced pressure Wsto about 210L. After

addi ng ethyl acetate (716 kg) and 3.85 w % sodi um

hydr oxi de aqueous solution (424 kg, 1.5 eq) , FEC

(61.7 kg, 1.4 eq) /ethyl acetate (143 kg) sol ution was

@@'d:ed ﬁft@?o%tep%%tﬁ@ vashad Jjdr v t fnet Rtlg-2G81 al &yer was
. After stirring for 1 hour’ at about 30C, the

xbéé!ﬁéé VB[S, Seﬁegatme@nq.ztsf@e REOaNi 6y ayer (MAS a toluene
vvashed with 5 w % sodi um bi car bonat e aqueous soI ution

g&tkgnxo% )cppAhe okgani %Alayeforwﬁ%aeore&@ééﬂegteld under

reduced pressure up to about 406L, ethanol

rkg%sgcgd g%%%ﬁzg o SRFORERC " PR oo
6
i I g’&&:oa(gcﬁ b@bgh? ﬂ%&’dg‘%ﬂld a?l rre cen}ﬁ?g%ﬁog ag\gq% under
25C . ,
%é"’es':%%t IR BFs o £t 2%%@%” by fPFEFattging ethyl
and dri ed under reduced ressure to give the tit]e
*6fbabad {EW& %@ y?% d:§63 %yt/ sodium hydroxide agqueous

solution (424 kg, 1.5 eq), FEC (61.7 kg, 1.4 eq)/ethyl
acetate (143 kg) solution was added at about 30°C, and
washed in with ethyl acetate (29 kg). After stirring for 1
hour at about 30°C, the layers were separated, and the
organic layer uas washed with 5 wt% sodium bicarbonate
aqueous solution (331 kg x 2). The organic layer was
concentrated under reduced pressure up to about 406L,
ethanol (314 kg) was added thereto, and concentrated again
under reduced pressure up to about 400 L. To the residue
was added ethanol (126 kg), and DBU (20.8 kg, 0.5 eq) was
added at about 60°C, and stirred for 4 hours. After
cooling to about 25°C and stirring for 1 hour, the

precipitated crystals were collected by filtration, and
dried under reduced pressure to give the title compound

(111 kg, yield 80.9%).

Reference Example 7

(3R, 58)~-7-chloro-1,2,3,5-tetrahydro-1-(3-hydroxy-2,2-
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Ref erence Exanple 7 (3R, 5S) -7-chloro-1I, 2,3,
5-tetrahydro-|- (3-hydroxy-2, 2-dinethyl propyl) -5-

wO0200582di38et hoxyphenyl ) -2-0OXO-4, 1 - PCT/JP2005/011091

benzoxazepi n- 3-acetic acid BOE (92 kg, 182 nol) and
1.6 wt % NaCH aqueous sol ution 560 kg, 1.2 eq) were
added to acetonitrile (352 kg), and the sol ution was
stirred for 2 hours under reflux with heating (about
740C ) . After adding 21 wt% hydrochloric acid (44.2
KOnednd1gadpal ) aboyp , 508EnandostbhenRd ) Forokobayn -at
the sane tenperature, the reaction mxture was cool ed
9n 200UL < 35AC3aRd 8t LT pedqt o mature for 1 hour. The
precipitated crystals were collected by filtration,
and dried under reduced pressure to give the title
conpoupd M9 kg, yield 87.3% . ThessxPMact of the
pr oduc this reaction can be used next step as
[ ' [ oie on and
Refc%rﬁnce

Exafiphy 3R/ - 7-%Hor 0- 5~ ""hoiyphenyl)
-1, 3 1mtetrahyd+e—&—ﬂ%3-ac ®R)
2- dlnethy opyl) - XHswiy 1- benz-xa PNp- 3-aceti c

a0|%ﬁ%jﬂ (9§ 8 kg, 207 nol) and p¥# 89.8 kg, 4.0
eq)Vergr e adﬁsﬂ to ethyl acetate (MeI24 kg)pgogand acetyl
chlorld%

BOE (92 kg, 182 mol) and 1.6 wt% NaOH agueous solution
(560 kg, 1.2 eq) were added to acetonitrile (352 kg), and
the solution was stirred for 2 hours under reflux with
heating (about 74°C). After adding 21 wt% hydrochloric
acid (44.2 kg, 1.4 eqg) at about 50°C and stirring for 1
hour at the same température, the reaction mixture was
cooled to about 25°C and stirred to mature for 1 hour. The
precipitated crystals were collected by filtration, and
dried under reduced pressure to give the title compound
(75.9 kg, yield 87.3%).

The extract of the product of this reaction can be
used for next step as it is by adding AcOEt to the reaction

solution and extracting after reaction has completed.

Reference Example 8
(3R, 58)-7-chloro-5-(2, 3-dimethoxyphenyl)-1,2,3, 5~

tetrahydro-1-(3-acetoxy-2,2-dimethylpropyl)-2-oxo-4,1-
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(81.6 kg, 3.5 eq) was added thereto at 50C or | ower.
After reacting at 28C to 35C for 2 hours, city water
wO28/1kgB3was added, and stirred at 40C to 44CpEouPR05/011091
hours. The | ayers were separated, and the organic
| ayer was washed with 3.5% hydsochloric acid (199 kg)
and city water (198 kg x 2), and then activated
charcoal (2.5 kg) was added and stirred for 30 minutes
at 200C to 30C. The activated charcoal was filtered
&@ng@é@i@tMMacet ate (89 kg) , and then
b(c%{]centrat ed under reduced pressure up to 490L of the
resi dual _vol IMTE To the residue was added nhgptan (534
kg) at 23§ 27C, and stirred to matu yt 1C to 5C
i @ g for 2 hours. The precipitlg
wer e colyectad by filﬁ {:lon and dried
88

ndé&Ver educed

gre Li9 giug,the e conpaipd &9, &gl d

90 e L 1- [p:(r@mze 55) -1 acetaxy- 2,

2- r(mpyl) -T=thtoro=8= (2, pt myphenyl)
-2-0 3 5-tetrahlydro-4, 1- benzoxazegi n-3-yl]

aceM p| perl di ne- 4-acetic acid B3 .0 kg, 44.2

nmolje=gnd tri liylamne (4.6 kg, 1.6ef;) werejadded to
acetonjtril BQ% 38L), and pival oyl chl |de (§ kg,
1.1 eqPwas added thereto at about 0C. °

BOH (98.8 kg, 207 mol) and pyridine (89.8 kg, 4.0 eq)
were added to ethyl acetate (1144 kg), and acetyl chloride
(81.6 kg, 3.5 eq) was added thereto at 5°C or lower. After
reacting at 28°C to 35°C for 2 hours, city water (197 kg)
was added, and stirred at 40°C to 44°C for 2 hours. The
layers were separated, and the organic layer was washed
with 3.5% hydrochloric acid (199 kg) and city water (198 kg
x 2), and then activated charcoal (2.5 kg) was added and
stirred for 30 minutes at 20°C to 30°C. The activated
charcoal was filtered off and washed with ethyl acetate (89
kg), and then concentrated under reduced pressure up to
490L of the residual volume. To thd residue was added n-
heptan (534 kg) at 23°C to 27°C, and stirred to mature at
1°C to 5°C with cooling for 2 hours. The precipitated
crystals were collected by filtration, and dried under
reduced pressure to give the title compound (96.7 kg, yield

90.0%) .
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After reacting at 0OCto 50C for 1 hour, PAA* HCL (9.7
kg, 1.2 eq) and triethylamne (6.7 kg, 1.5 eq) were

weaddsa2ai33t he same tenperature. After stirringrat/J2HE5/011091

to 28C for 30 minutes, 0.5N HCO (46L) and et hyl
acetate (184L) were added andzche | ayers were
separated. The organic |ayer was washed with 3% bri ne
(4 6L x 2), and concentrated under reduced pressure to
t ot al voI ume of 140L. n-Heptane (92L) was added
thereto at 75C to 55C. After cooling to about 5C and
stir |ng to mature for 1 hour, the precipitated

FLYPLakosupLe. Folbectad, by &Lh&ﬁ@£h9mpreg9lqLwe@hqgg%L5_

c he to gl V he ::»]I e COprOUﬂ
Xiyé rarhe oRn By SaRY RG 0. 5 §5H&?Znégiﬁ%§9%a§fa%2% -
t . P
R 6P R FEPaB00e bt § Sk S HAPE ArLOeT VA CRr SbBOi%60C

in a mxture solution of ethanol (164L) and purified
wat er (19L) oye 146L of purified water was _gddesk

t heretqg d stirred to mature for 1 ho t about 5C
wi th coq The priecivigh Ea¥ed crystal s e g0l | ected
by filgrgtion, and dri eghdnder reduced(gpr ssureoto

O ll“
N HNC:>—\ CoH
Me © COo,H Me
. M
e BOA (®AA HCD,- ) Compound A

OAc OAc

BOA (23.0 kg, 44.2 mol) and triethylamine (4.6 kg, 1.0
eq) were added to acetonitrile (138L), and pivaloyl
chloride (5.8 kg, 1.1 eq) was added thereto at about 0°cC.
After reacting at 0°C to 5°C for 1 hour, PAACHCL (9.7 kg,
1.2 eq) and triethylamine (6.7 kg, 1.5 eq) were added at
the same temperature. After stirring at 20°C to 28°C for
30 minutes, 0.5N HC1l (46L) and ethyl acetate (184L) were
added and the layers were separated. The organic layer was
washed with 3% brine (46L x 2), and concentrated under
reduced pressure to total volume of 140L. n-Heptane (92L)
was added thereto at 75°C to 55°C. After cooling to about
5°C and stirring to mature for 1 hour, the precipitated
crystals were collected by filtration, and dried under
reduced pressure to give the title compound (26.0 kg, yield

88.4%) .
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(25.0 kg, yield 99.4% containing dipiperidyl
conpound: 0.16% diner: 0.06% total related substance

woroetsakiisapurity) @ 0.49% . Preparation Exanpl ePdT/3P2005/011091

[ Production of coating agent] 224.4 g of

Hydr oxypr opyl net hyl cel |l ul ose £910 (TC-5) and 45.0 g

of macrogol 6000 were dissolved in 2700 g of purified

water. 30.0 g of Titanium oxide and 0.6 g of iron
sesqui oxi de were di spersed in the obtained solution to

pr eparke C@atidt@ tagent thilsPreasuetion ebnunkdatedstallized by
tablet] After 387.5 g of conpound A, 2929.5 g of

hagtpge @k 93@10 gneaf @QHE‘J{: SlaeGh Werern X88 reaction has
honogeneously influidized bed granul ati on dryer

E6kb PSccFowr ex Corporation) , aqueous solution in

whi'ch 139.5 g of hydroxypropyl cellul ose (HPC-L) was

di ssol ved was sprayed to granulate in the nmachine, and

then dried in the fluidized bed granulation dryer. The

| I substance was mlled by 1 .5 mF
%ﬁ%@%gﬁgtgéﬁe ﬁgéggﬁg Power MII| grinder (P-3, Showa

Chem cal chinery Co., Ltd.) to give sized poywder
05 2Bt O CREnBE 528 SO A B el s ChabRLER Rt about
60°C in a mixture solution of ethanol (164L) and purified

water (19L), 146L of purified water was added thereto, and

stirred to mature for 1 hour at about 5°C with cooling.

The precipitated crystals were collected by filtration, and

- dried under reduced pressure to give the title compound

(25.0 kg, yileld 99.4%, containing dipiperidyl compound:
0.16%, dimer: 0.06%, total related substance (total

impurity): 0.4%).

Preparation Example 1
[Production of coating agent]

224.4 g of Hydroxypropylmethyl cellulose 2910 (TC-5)
and 45.0 g of macrogol 6000 were dissolved in 2700 g of
purified water. 30.0 g of Titanium oxide and 0.6 g of iron
sesquioxide were dispersed 1in the obtained solution to
prepare coating agent.

[Production of uncoated tablet]

After 387.5 g of compound A, 2929.5 g of lactose and

930.0 g of corn starch were mixed homogeneously in
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Sstearate were added to 3622 g of the obtained sized
powder, and were mxed in a tunbler m xer (TM 15S,

wehowsa2G3em cal Machinery Co., Ltd.) to preparCT/JP2005/011091

granul es for fornulation of tablets. The obtai ned
granul es were tabletted (tabletiting pressure 7

KN punch) into tablets at the weight of 300 ng using a
9.5 mM* punch with a rotary tablet form ng machine
(Correct 19K, Kikusui Seisakusho Ltd. ) to prepare

HNGoat 8dat ket sanlPaodust begeef (FbLBgGoabagekablbebbration),
e above-nentioned coating agent was sprayed to the

Th
ﬁgﬁﬁwsd %g%ggggdihatah%ﬁ i BodEi g egahgar%sz%ir@%%gguulose

chi ne Pow ex Corporation) fo give 1

E%%?%??a&ﬁgst %B]S%O%T\%Q{‘t %ia%i nggggglgla C’{‘:oco toé Pe  the

ose Tornulation 1s a ows. Fornmulation

of tablets onposi t.ion per_t ety . o. iti0 ;

o Ene: (A 19 B Baha i BaCC i HRE PR gy Lat ion
%3) corn starch 60.0 (4) carnellose calcium15.0 (5)
YdEbxypropyl cel lul ose 9.0 (6) magnesi um stearate 2.0

The obtained granulated substance was milled by 1.5
ﬁm@ punching screen using Power Mill grinder (P-3, Showa
Chemical Machinery Co., Ltd.) to give sized powder.

192 g of carmellose calcium and 25.6 g of magnesium
stearate were added to 3622 g of the obtained sized powdef;
and were mixed in a tumbler mixer (TM-15S, Showa Chemical
Machinery Co., Ltd.) to prepare granules for formulation of
tablets. The obtained granules were tabletted (tabletting
pressure 7 KN/punch) into tablets at the weight of 300 mg
using a 9.5 mm® punch with a rotary tablet forming machine
(Correct 19K, Kikusui Seisakusho Ltd.) to prepare uncoated
tablets.

[Production of film coated tablet]

The above-mentioned coating agent was sprayed to the
obtained uncoated tablets in dria coater coating machine
(DRC-500, fowrex Corporation) to give 10,000 film coated
tablets containing 25 mg of compound A per tablet, whose
formulation is as follows.

Formulation of tablets (composition per tablet):

Composition Content (mg)
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total (uncoated tablet) 300.0 Fornulation of film
tabl et (conposition per tablet) : (1) uncoated tabl et

wGeQMsa2(181 m conponent) (2) hydroxypropyl net hy PCT/JP2005/011091

cel lul ose 2910 7.48 (3) macrogol 6000 1.5 (4) titanium

oxide 1.0 (5) iron sesquioxidg-0.02 total 310.0
Preparati on Exanple 2 [Production of coating agent]
224.4 g of Hydroxypropyl methyl cellul ose 2910 (TG 5)
and 45.0 g of macrogol 6000 were dissolved in 2700 g
purifie ter. 30.0 g of Tibgnpum oxide and 0.6 ¢

23)1P8ﬂp§8§83?bxide wer e disperged in the obtained
solution to prepare coating ag ..ol Production of
dﬁgogﬁéaoﬁgblet] After 1550.0 gggfoconpound A, 17 67
ﬁ of lactose and930.0 g of corn gtarch were m xed

D GEFE0GSEY Sn 1 ui di zed bed granul ation dryer
(FD-5S, Powrex Corpqration) , a Yequs solution in
Wl c 21381505 SoC3hrdr By pr opyl cel’l"ul ose (HPC-L) was
di ssol ved was sprayed to %Janulate in the

(5) hydroxypropylcellulos 9.0
(6) magnesium stearate 2.0
total (uncoated tablet) 300.0

Formulation of film tablet (composition per tablet):
(1) uncoated tablet 300.0

(film component)

(2) hydroxypropylmethyl cellulose 2910 7.48
(3) macrogol 6000 1.5
(4) titanium oxide 1.0
(5) iron sesquioxide 0.02
total 310.0

Preparation Example 2
[Production of coating agent]

224.4 g of Hydroxypropylmethyl cellulose 2910

(TC-5)

and 45.0 g of macrogol 6000 were dissolved in 2700 g of

purified water. 30.0 g of Titanium oxide and 0.6 g of iron

sesquioxide were dispersed in the obtained solution to

prepare coating agent.

[Production of uncoated tablet]

After 1550.0 g of compound A, 1767 g of lactose and
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machi ne, and then dried in the fluidized bed
granul ation dryer. The obtai ned granul ated substance

woaersni2iized by 1 .5 nmmF punchi ng screen usi ng POWaP2005/011091

MIIl grinder (P-3, Showa Chem cal Machinery

Manuf acturing Co., Ltd.) to gi4ge sized powder. 192 g
of carnell ose cal ciumand 25.6 g of magnesi um stearate
were added to 3622 g of the obtained sized powder, and
were mxed in a tunbler m xer (TM 15S, Showa Cheni cal

degho negy ©@., coirth ) dtautepasergr anukes fBbmogeneously in
formul ati on of tablet. The obtai ned granul es were

tabletied hiabhebhhng:PEESYYEr7 (KN-BBNCR)LWiRKO Corporation),
tablets at the weight of 300 ng using a 9.5 mmF punch

i@o@sr 5fu¥k5§bi§tWEQEﬂ1T99”§CB'8? ﬁg@&%%?br%%§lcellulose

usul el sakusho Ltd. to prepare uncoatéed tab

g Qdﬂsﬁ AN, ofy.fdJp-Loat g%t o aghsglo,gtahetabo%faﬂ@m@n% the

i'ng agent Was spraye ai ned uncoat ed

lets in dorj.a coater .coati

BX° Cofp &?F%ﬁ)agéeglféllggﬁggﬁfl nwcoateggtgﬁﬁgﬁgatlon
éontalnlng 100 ng of compound A per tablet, whose
BYEt ation is as fol | ows. Fornul ati on of tablets

(conp03|t|on per tabl et)
The obtained granfilated substance was milled by 1.5

mm® punching screen using Power Mill grinder (P-3, Showa
Chemical Machinery Manufacturing Co., Ltd.) to give sized
powder.

192 g of carmellose calcium and 25.6 g of magnesium
stearate were added to 3622 g of the obtained sized powder,
and were mixed in a tumbler mixer (TM~-15S, Showa Chemical
Machinery Co., Ltd.) to prepare granules for formulation of
tablet. The obtained granules were tabletted (tabletting
pressure 7 KN/punch) into tablets at the weight of 300 mg
using a 9.5 mm® punch with a rotary tablet forming machine
(Correct 19K, Kikusui Seisakusho Ltd.) to prepare uncoated
tablets.

[Production of film coated tablet]

The above-mentioned coating agent was sprayed to the
obtained uncoated tablets in doria coater coating machine
(DRC-500, Powrex Corporation) to give 10,000 film coated
tablets containing 100 mg of compound A per tablet, whose

formulation is as follows.



Composition Content (ng) (1) conmpound 100.0 (2)

| actose 114.0 (3) corn starch 60.0 (4) carnell ose
woabasitam335. 0 (5) hydroxypropyl cel l ul ose 9.0 (@LT/JP2005/011091

magnesi um stearate 2.0 total (uncoated tablet) 300.0

Formul ation of filmtablet (copposition per tablet)

(1) uncoated tablet 300.0 (fil m conponent) (2)

hydr oxypr opyl net hyl cel |l ul ose 2910 7.48 (3) nacrogo

6000 1.5 (4) titaniumoxide 1.0 (5) iron sesqui oxide

0,y Pl 10,0 Pronat el | g Lramls, SProdbtien o

cellul ose 2910 (TC-5) and 45..0 0 crogol 6000 were
Ty

di sSERP I DY00 g of purfTiet 30.0 g of
Uf@2&$&§g%am106 QOfir%b&O

(2) lactose 114.0

(3) corn starch 60.0

(4) carmellose calcium 15.0

(5) hydroxypropylcellulose 9.0

(6) magnesium stearate 2.0

total ({(uncoated tablet) 300.0

Formulation of film tablet (composition per tablet):
(1) uncoated tablet 300.0

(£film component)

(2) hydroxypropylmethyl cellulose 2910 7.48
(3) macrogol 6000 1.5
(4) titanium oxide 1.0
(5) iron sesquioxide 0.02
total 10.0

Preparation Example 3
[Production of coating agent]

224.4 g of Hydroxypropylmethyl cellulose 2910 (TC-5)
and 45.0 g of macrogol 6000 were dissolved in 2700 g of
purified water. 30.0 g of Titanium oxide and 0.6 g of iron
sesquioxide were dispersed in the obtained solution to

prepare coating agent.
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sesqui oxi de were dispersed in the obtained solution to
prepare coating agent.[Production of uncoated tablet]

wahoer127id5. 0 g of conpound A, 2542 g of | act ogeTapzh05/011091

930.0 g of corn starch were m xed honogeneously in
fluidized bed granulation dryefs(FD-5S, Pow ex
Corporation) , aqueous solutlon in which 139.5 g of
hydr oxypr opyl cel l ul ose (HPC-L) was di ssol ved was
sprayed to granulate in the machine, and then dried in

Ciat eof%gﬂ% fh L AUY aéa{kﬁ]rlatgr yer. The obtai ned

stance was by 1.5 mmF punchi ng
Screegxers'%oﬁ%‘“ﬁdg) % ar| g@%kd(P 3.9 E‘QW%_, ml%?ltose and

Machi 0 gIve size
of mu neS|un1stearate

I I d '
b adEs 0 SE43G PRl Sfaened Srba poiger iy i
Wer o X%pd@l)end a(-:E%%] atto“ﬁ} e%@feér-r%éﬁ%%g?c\éf\’areg‘ égrporatlon)

fornulatlon of tablet The obtalned anul es wer
tBIeY 2 CrEB R tHhg hrds st mﬁﬁﬂfm&f&ﬁqpﬂcellulose
tablets at the weight of 300 mF_punch,
WHBC 2L oti@rsy EABFeEVESr nY g n‘c’EEbJTﬁYﬁadg (G@rr@éﬁnméﬁte in the

Ki kusui Sei sakusho Ltd. ) to prepare uncoated tablet.
machine, and then dried in the fluidized bed granulation

dryer.

The obtained granulated substance was milled by 1.5
mm® punching screen using Power Mill grinder (P-3, Showa
Chemical Machinery Co., Ltd.) to give sized powder.

192 g of carmellose calcium and 25.6 g of magnesium
stearate were added ﬁo 3622 g of the obtained sized powder,
and were mixed in a tumbler mixer (TM-155, Showa Chemical
Machinery Co., Ltd.) to prepare granules for formulation of
tablet. The obtained granules were tabletted (tabletting
pressure 10 KN/punch) into tablets at the weight of 300 mg
using a 9.5 mm® punch with a rotary tablet forming machine
(Correct 19K, Kikusuil Seisakusho Ltd.) to prepare uncoated
tablet.

[Production of film coated tablet]

The above-mentioned coating agent was sprayed to the
obtained uncoated tablets in doria coater coating machine
(DRC-500, Powrex Corporation) to give 10,000 film coated

tablets containing 50 mg of compound A per tablet, whose



[ Production of filmcoated tablet] The above-mentioned
coating agent was sprayed to the obtained uncoated
woOablsabsi3dn doria coater coating nmachi ne ( DRC- BO0/JP2005/011091

Powr ex Corporation) to give 10,000 film coated tablets
containing 50 ng of conpound Agper tablet,

whosefornul ation is as follows. Fornulation of tablets
(conposition per tablet) : Conposition Content (ng)

(1) compound A 50 .0 (2) lactose 164.0 (3) corn starch

60. 0 arnell [cium 15.0 (5
fg?i?i?éi8ﬁy5839 Fé?;ggo (6) naénésiun1stearate 2.0
coa ga (il ) I:
gggmge-?feleﬁpag B E) (E%PQFE%%?EE%SE&E' { abl et
i1 m conponent I h
cel Fomeeeizded 7. 48 (3) nggpggL?Xégggpy gez4¥lt|tan|um

oxide 1.0 i ron sesqui oxid
(1) compou% a © %00%

(2) lactose 164.0
(3) corn starch 60.0
(4) carmellose calcium 15.0
(5) hydroxypropylcellulose 9.0
(6) magnesium stearate ' 2.0
total (uncoated tablet) 300.0

Formulation of film téblet (composition per tablet):
(1) uncoated tablet 300.0

(film component)

(2) hydroxypropylmethyl cellulose 2910 7.48
(3) macrogol 6000 1.5
(4) titanium oxide 1.0
(5) iron sesquioxide 0.02

total 310.0

Preparation Example 4
[Production of coating agent]

224.g of Hydroxypropylmethyl cellulose 2910 (TC-5) and
45.0 g of macrogol 6000 were dissolved in 2700 g of
purified water. 30.0 g of Titanium oxide and 0.6 g of iron

sesquioxide were dispersed in the obtained solution to
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total 310.0 Preparation Exanple 4 [Production of
coating agent] 224. g of Hydroxypropyl nethyl cellul ose

w@a24@3/1¢Ti335) and 45.0 g of nmacrogol 6000 were ®CTIP100&G1091

in 2700 g of purified water. 30.0 g of Titani um oxide
and 0.6 g of iron sesqui oxi de avere dispersed in the
obt ai ned sol ution toprepare coating agent. [Production
of uncoated tablet] After 1550.0 g of conpound A, 17
67 g of lactose and 930.0 g of corn starch were m xed

%@%@gg@e§g§£yn§na§gﬁgdized bed granul ation dryer
FD-5S, Powr ex Corporation), aqueous solution in which

gﬁ”?oé?gtgénhxﬁremeéeew Esbhek?se (HPC-L) was

I ssolved was sprayed to granulate in the machi ne, and

then deied hncthe fluidi zed bed granulakhory diyer, fHhge and
s 5; 1.5 mF

obt ai ned granul ate ubstance was mlled b

BESHLR Shinenaly T ERlel MUk rhods (Fofostifony oo
31559, Pou0EL, 1928, 9L e WeLl gocpabel umNg 22, 8.8 ot ion),
obt ai ned si zed powder, |,

agqueous solution in which 139.5 g of hydroxypropylcellulose
(HPC-L) was dissolved was sprayed to granulate in the
machine, and then dried in the fluidized bed granulation
dryer.

The obtained granulated substance was milled by 1.5
mm® punching screen using Power Mill grinder (P-3, Showa
éhemical Machinery Manufacturing Co., Ltd.) to give sized
powder.

192 g of carmellose calcium and 25.6 g of magnesium
stearate were added to 3622 g of the obtained sized powder,
and were mixed in a tumbler mixer (TM-15S, Showa Chemical
Machinery Co., Ltd.) to prepare granules for formulation of
tablet. The obtained granules were tabletted (tabletting
pressure 7 KN/punch) into tablets at the weight of 150 mg
using a 7.5 mm® punch with a rotary tablet forming machine
(Correct 19K, Kikusui Seisakusho Ltd.) to prepare uncoated
tablets.

[Production of film coated tablet]

The above-mentioned coating agent was sprayed to the

obtained uncoated tablets in doria coater coating machine



and were mxed in a tunbler mxer (TM 15S, Showa
Chem cal Machinery Co., Ltd.) to prepare granules for
woaoosubkat3sd on of tablet. The obtai ned granul es reTaP2005/011091

tabletted (tabletting pressure 7 KN punch) into

tablets at the weight of 150 ng using a 7.5 mF punch
wWth a rotary tablet form ng nmachine (Correct 19K,

Ki kusui Sei sakusho Ltd. ) to prepare uncoated tablets

[ Production of filmcoated tablet] The

above- nentioned coat | wWas, wyedot oobhefilm coated
&B?&’ﬁ@g' uRCSHEd ?68_% %%%gfgﬁﬁ)dori aségoat er coating

machi ne( DRC- 5Q0,, Pow ex rpor at i on0ie 20;1908c, whose
ERPAPESatced Paiti et V\%:&;n?g?rﬁg@%%&rg%éo% orpound A

per tablet, whose fo;i‘ul %ti on is as follows.

Eermulation of £ablfets 'Eonposition per tabl et)

Conposi tion Cont ent 1 X
Fotrod6tEan0 oot SBors ol gbihoS ThsH, det, Plul etk

agResiurisient at o 1.0 oGP CoRcOAtad tabl et) 150.0
(1) compound A 50.0
(2) lactose 57.0
(3) corn starch 30.0
(4) carmellose calcium 7.5
(5) hydroxypropylcellulose 4.5
(6) magnesium stearate 1.0
total (uncoated tablet) 150.0

Formulation of film tablet (composition per tablet):
(1) uncoated tablet 150.0

(film component)

(2) hydroxypropylmethyl cellulose 2910 3.74
(3) macrogol 6000 0.75
(4) titanium oxide 0.5
(5) iron sesquioxide 0.01
total 155.0

Preparation Example 5
[Production of coating agent]

2244 g of Hydroxypropylmethyl cellulose 2910 (TC-5)

and 450.0 g of macrogol 6000 were dissolved in 27000 g of
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Formul ation of filmtablet (conposition per tablet)
(1) uncoated tablet 150.0 (fil m conponent) (2)

woydrsazys opyl met hyl cel | ul ose 2910 3.74 (3) mRCTABINS/011091

6000 0.75 (4) titaniumoxide 0.5 (5) iron sesqui oxi de

0.01 total 155.0 Preparation Beanple 5 [Production of

coating agent] 2244 g of Hydroxypropyl nethyl cellul ose
2910 (TC-5) and 450.0 g of nacrogol 6000 were

di ssolved in 27000 g ofpurified water. 300.0 g of

Jﬁ%ﬁf‘i@@ oxicde and360009 (?Ofoer'ﬂt&QQQLHﬂ 6t = Wehe 6.0 g of
di spersed in the obtained solution to prepare coating

E&Sﬂtse£§h99gfgéoﬂe9£ Hﬂgﬁék§gdt§9|€hk Ahtgr nd33@oduefion to

conpound | act ose and 2580 g of corn

% grgfemgég rggggggeneously in fluidized bed

ati 5S, Pow ex Corporation) ,

ﬁ@ue ﬁ%ﬁ?%%;%teV? %ggd(Eﬁ%E%FQMgsogissolved was
SPLY R b2 530U LE Lk IRTEP, 087200 U0 s 2500
g of corn starch were mixed homogeneously in fluidized bed
granulation dryer (FD-5S, Powrex Corporation), agueous
solution in which 387.0 g of hydroxypropylcellulose (HPC-L)
was dissolved was sprayed to granulate in the machine, and
then dried in the fluidized bed granulation dryer.

The obtained granulated substance was milled by 1.5
mm® punching screen using Power Mill grinder (P-3, Showa

Chemical Machinery Manufacturing Co., Ltd.) to give sized

- powder.

1688 g of carmellose calcium-and 225.0 g of magnesium
stearate were added to 31840 g of the obtained sized powder,
and were mixed in a tumbler mixer (200L, Suehiro Chemical
Machinery Co., Ltd.) to prepare granules for formulation of
tablets. The obtained granules were tabletted (tabletting
pressure 15 KN/punch) into tablets at the weight of 300 mg
using a 9.5 mm® punch with a rotary tablet forming machine
(Aquarius 36K, Kikusui Seisakusho Ltd.) to prepare uncoated
tablets.

[Production of film coated tablet]

The above-mentioned coating agent was sprayed to the
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The obtai ned granul ated substance was mlled by 1.5
mm¥ punchi ng screen using Power MII grinder (P-3,

we@hasa2a3ani cal Machi nery Manufacturing Co., LPATIP1005/011091

gi ve sized powder. 1688 g of carnell ose cal ci um and
225.0 g of magnesium stearate ggere added to 31840 g of
t he obtai ned sized powder, and were m xed in a tunbler
m xer (200L, Suehiro Chem cal Machinery Co., Ltd.) to
pr epare granules for fornmulation of tablets. The

| gt.t eg; gt -
OBt R B al TS { BT APE 8t Tt ho b ot ar a0 o - (Hers

usi.ng a nch h a)fgt t f blet
REONY ne ?W Phok R el OB i s | G, captets
prepare unco tabl et Pr ion o I d
£apleifitfe eIW%nt?gne% %ggﬁﬁg ghe é%agkgg?ége whose
t o theobt ai ned uncoa gd tablets in filmcoating

FRERvAatdaorss FGONCLIECEGNd) to gi ve 100, 000 film
coated tablets containing 100 c und A per
Fabyietla tilees © & FEihcasi d ﬁom§Q£$%i éﬁgp%§% V&t i on
of tablets (conposition per tablet) : Conposi tion
ContCemtpo@i)iqnl) conpound CRMEEED (M

(1) compound A 100.0
(2) lactose 114.0
(3) corn starch 60.0
(4) carmellose calcium 15.0
(5) hydroxypropylcellulose 9.0
(6) magnesium stearate 2.0
total (uncoated tablet) 300.0

Formulation of film tablet (composition per tablet):
(1) uncoated tablet 300.0

(film component)

(2) hydroxypropylmethyl cellulose 2910 7.48
(3) macrogol 6000 1.5
(4) titanium oxide 1.0
(5) iron sesquioxide 0.02
total 310.0

Industrial Applicability
The present invention provides an industrial process

for producing, with high yield, an aliphatic cyclic



(2) lactose 114.0 (3) corn starch 60.0 (4) carnellose
cal cium 15.0 (5) hydroxypropylcellulose 9.0 (6)
worgiagie stearate 2.0 total (uncoated tabl et pcB0B2005/011091
Formul ation of filmtablet (conposition per tablet)
(1) uncoated tablet 300.0 (filgp conponent) (2)
hydr oxypr opyl net hyl cel |l ul ose 2910 7.48 (3) macrogo
6000 1.5 (4) titaniumoxide 1.0 (5) iron sesqui oxide
0.02 total 310.0 Industrial Applicability The present
i nvention provides an i tri r Ofuality which is
SR BRTE PR WP e Rig R TR Sh uF phat g duatity

yre i phatic

cycl i cJP2005/011091 5.1 carb m in b | .
B 6GE ofahi BROGEAPFLy W ‘G PACUSER ho mearsi iy Feeotind

during the shorter steps. by reacting.carboxyli¢;aci
gﬁﬁygﬁyééqmqqgQﬂ§E%%§fkd%ygﬂg égé‘ﬁﬁ%kVQ Xbéflé s@condary

amine having carboxyl group, SO the present invention 1s

useful, for example, in the pharmaceutical industry.
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am ne havi ng carboxyl group, so the present invention
is useful, for exanple, in the pharnmaceutica

wondssing3 CLAIMS 1 . A process for produci ng arCT/JP2005/011091

al i phatic cyclic carboxam.de havi ng carboxyl group,
whi ch conprises reacting tertisry carboxylic acid

anhydri de and aliphatic cyclic secondary am ne having
carboxyl group. 2 . A process for producing an

al i phatic cyclic carboxam de havi ng carboxyl group,
whi ch conprises reacting cattrooyd i ¢ aci d anhydri de

obt ai ned by reacting carboxylic acid and tertiary
carboxylic acid halide with aliphatic cyclic secondary

am ne havi ng carboxyl group. 3 . The process according

o clgim grei ot he gerdianyy carhoxyldiG fAgid 1i
%alide.iggﬁ?S%goyllchlorﬁ%e. 4 . %he pyocesspggtofaingyc o

: [ r ic.acie i - 0 :

rdfedilds b ORRE PobBSrEY SRVME D BT EE, OB ERR R eting
| ndependently denpte a |.ower_al kyl. .garo d e :
Fohe aﬁka‘fa%ﬁ%%%f%A%i &S yaggyg%%gtgi R B RS Ryelic
hydroxyl group or an al kangyl oxy group,and ring A
SErORESTY BERDENASVARG WAF CH ey Sb& 8abst i tut ed wi th a

hal ogen atom or a salt thereof, 5 . The process , ,
Accor@i ngP¥BCeFai m 20T WRTHFHIME cdibox A PRESIF i s cyclic

(3R, 5S) -1- (3-acetoxy-2, 2- , , ,
carboxamide having carboxyl group, which comprises reacting

carboxylic acid anhydride obtained by reacting carboxylic
acid and tertiary carboxylic acid halide with aliphatic
cyclic secondary amine having carboxyl group.
3. The process according to claim 2, wherein the tertiary
carboxylic acid halide is pivaloyl chloride.
4. The ©process according to «claim 2, wherein the

carboxylic acid is a compound represented by the formula:

1

OR
OR’
0
COH
N
R3/ 0 (Ib)

wherein R' and R? each independently denote a lower alkyl
group, R® denotes a lower alkyl group which may be

substituted with hydroxyl group or an alkanoyloxy group,
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di met hyl propyl) -T-chloro-S (2, 3-di net hoxyphenyl)
-2-0x0- 1,2 ,3 ,5-tetrahydro-4,

woO-20Bnzo8azepi n- 3-acetic acid or a salt thereoPCTiP200fr@11091

process according to claiml , wherein the aliphatic
cyclic secondary am ne havi ng zar boxyl group is a
conpound represented by the fornula: wherein x denotes
an integer of 1, 2 or 3 ; y denotes an integer of O ,
1, or 2 ; and R4 denotes a group represented by the

?&HYHQ% A(@%%btégaénﬁéﬂqgﬂ@|ﬁlﬁ%dﬁﬁQEESmQQ bat eg@stituted

3], or a salt thereof The

Meﬁeéshéisggﬂ' N9ok0 6habmslic whekeiyt the aliphatic

cyclic secondary am ne havi ng car boxyl group IS

gf‘ peri.dine- IO%C%CICn%&Ll&ﬁ?@RSE%t tél%rl wﬁ‘ergin the

ocessSf oF pro 3- acetoxy

hyl pr opyl 7-chl or,0~5- [ ho I
ch ggy& ¥2p3 pg %é?rahydr%s , I-begzd% egin Ig%gggy 2r2-

acet per ne4 acetic acid or salt ther B
%i“%ﬁhgéﬁﬁf’?%% SRCLPRGPIR2 Bef RS RRYRISHY i\j‘f ox0
2- di met hyl - 7-chl or o- 5- 3- dlnethoxy hen
1220f<o5r¥ gygrpeﬁréﬁV&PaOEaZ%Pﬁélnéo QAEDE ) sare
3-acetic plvallc anhydride or a salt thereof mnth

phpeepdi-ne- 4-acetic acid or a salt thereof. 9 . A

process for producing 1- [[(3R 5S) -1- (3-acetoxy-2,
2- The process according te claim 1, wherein the

aliphatic cyclic secondary amine having carboxyl group is a

compound represented by the formula:

HN

y (1)

wherein x denotes an integer of 1, 2 or 3; y denotes an
integer of 0, 1, or 2; and R? denotes a group represented
by the formula - (CHz).-CO;H [wherein z denotes an intéger of
0, 1, 2, or 3], or a salt thereof.

7. The process according to claim 1, wherein the
aliphatic cyclic secondary amine having Carboxyl group 1is
piperidine-4-acetic acid or a salt thereof.

8. A process for producing 1-[[(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]acetyl]piperidine—
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di met hyl propyl) -7-chloro-5~ (2, 3-di nethoxyphenyl)
-2-0x0- 1,2,3, 5-tetrahydro-4, |-benzoxazepin-3-yl]

weaaeeisyik]13pi peri di ne- 4-acetic acid or a salt tRerarfops011091

whi ch conprises reacting (3R 5S) -1- (3-acetoxy-2,

2-di net hyl propyl) -7-chloro-5-542, 3- dlnEthoxyphenyI)
-2-oxo-1, 2,3, 5-tetrahydro-4, 1-benzoxazepi n-
3-acetic pivalic anhydride or a salt thereof with

pi peri di ne-4-acetic acid or a salt thereof, followed

byss&bjecticig tdie £ esdliti ROGRUEINQUNASIEW comprises reacting
recrystallization. 10. A conposition of 1- F(SR 55)

L 2, -
i b st il ouse e,

&l£§9ﬁ§%?§ﬁehglﬁ ¥Lhxacet ¥l b @LE@%kghQQroé4agebbﬁzoxazepln—

acl obtained by'the process according t

Q%?c' gﬂ%%ig%tfﬁhﬁfﬁ%fﬁé ofo i ph perd gyl {ﬁ%E%WE with

ess th of to ght™ of the conpos
t|o acet oxy-2

3R 5 % é 3
leﬁfhé%ﬂ grgﬁy é %C%ﬂl a Sa? t di ﬁgthoxyphenyl)
- 2- 0XO- tetrah dr p- oxazepi %
%cetyﬁ]Pﬁpﬁsﬁﬁd. EF%&%&+%ga&.&9?§ﬁ.§%% 8-S atreaxy-2, 2-
y the Erocess accordlng to claim v wherein the

@bﬁ%@hy BFCBRY ket /TSheESTPRAA 67 é@@? PeEAPDRBY AT 250 %0~
the conposi tion. 12. A conposition of 1- [[(3R,_.59)

142, g8oasetsrlhpydrozd, YrhepR9KPpEERYN) 3-71dRCsEy3pipgridine-

3-di net hoxyphenyl ) -2-oxo-
d-acetic acid or a salt thereof, which comprises reacting
(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-acetic pivalic anhydride or a salt thereof with
piperidine~4-acetic acid or a salt thereof, followed by
subjecting the resulting compounds to recrystallization.
10. A composition of 1-[[(3R,5S)-1-(3~acetoxy-2, 2~
dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]acetyl]piperidine-
4-acetic acid, which is obtained by the process according
to claim 9, wherein the content of dipiperidyl compound is
less than 0.5% of total weight of the composition.
11. A composition of 1-[[(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-yllacetylipiperidine-

4-acetic acid, which is obtained by the process according .

to claim 9, wherein the content of dimer is less than 0.5%
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1,2,3,5-tetrahydro-4 ,|-benzoxazepin-3-yl] acetyl]
pi peridine- 4-acetic acid, which is obtained by the

wonoesagsidaccording to claim9 , wherein the coRCEaP200$/011091

dimer is less than 0.3%of total weight of the
conposition. 13. A conpositiorb®f 1- [[(3R 5S) -1-
(3-acetoxy-2, 2- dinethylpropyl) -V-chloro-5- (2,

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

| - benzoxazepin-3-yl] acetyl] piper idine- 4-acetic
a€i dotWhi ¢BigBtobFatnedcbypbBetpracess according to
claim9 , wherein any inpurities exceeding 0.2% of

total avei gianééésiﬁfox@onp%% ti 0@_~Qt[2@R,15bf)mldi(@i—ﬁ%_reitféz‘ééy—Z, 2~
conpound or dinmer are not contained. 14. A conposition

&Iméth{;ﬂ&%gpy%gl'/ gégl&§baQEt( QX}é-—éim%th@E;%hQ){lb@B g@wo)xo—

- 7-chl oro- 5- - |nethoxypﬁenyl) -2-0X0- 1,2

?;ée§f§b¥g£QéﬁgdképgPi&g?égek32§g¥hlBQgggéhkﬁghg?ggeridine—

I di he® " 4-acetit aci I s obtaine ess
Fogr i) et e Bl 4 ORbEr pe e an i et "accoraing
%S’gg?%}ﬁ}a' %Qpé’ féi'rsﬁ_\alg‘}hﬁq}f’dcfcf Te}rﬁgfgfr‘éhﬁ& AN/ OLss than 0.3%
beperenel ceterol epay organ fallue ot organ

ruscl e, which conprises adm nistering a comosition of , .
dimethylpropyl)-7-chloro-5-(2, 3-dimethoxyphenyl)-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl]lacetyl]lpiperidine-
4-acetic acid, which is obtained by the ﬁrocess according
to claim 9, wherein any impurities exceeding 0.2% of total
weight of the composition other than dipiperidyl compound
or dimer are not contained.

14. A composition of 1-[[(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-yllacetyl]piperidine-
4-acetic acid, which is obtained by the process according
to claim 9, wherein the content of total impurity is less
than 1.0% of total weight of the composition.

15. A method for preventing and/or treating hyperlipidemia,
familial hypercholesterolemia, organ failure or organ
dysfunction and a method for protecting skeletal muscle,

which comprises administering a composition of 1-[[(3R,5S)-

1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-
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1- (3-acetoxy-2,2-di nethyl propyl) -7-chloro-5- (2,
3-Vii net hoxyphenyl) -2-oxo-1, 2,3, 5-tetrahydro-4,

wo-2benzosazepi n- 3-yl] acetyl] piperidine-4-aceCiraprP2005/011091

acid, wherein the content of dipiperidyl conpound is
| ess than 0.5% of total weights®f the conposition, to
a human in need thereof. 16. A nethod for preventing
and/or treating hyperlipidenma, famli al

hyper chol esterol em a, organ failure or organ

dyséuneki;pReand) a2rekbod, Do, prekeehndrokal at-denzoxazepin-
nmuscl e, which conpri ses adm ni stering a conposition of

3—'—&&&38@1:?@2pi%erﬁaiﬁéehoéﬁe%icz'éjéi@,t hyiR@AY ) the content
-7-chloro-5-"(2, 3- dinethoxyphenyl) -2-oxo-1, 2,3,

ort eliabudnerA, JderenzxazephBss3ttah ac8iylbs total weight

pi peridine-4-acetic acid, wherein the content of diner
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uman 1n need thereo met ho
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Systynst! on,and a elod for roteeling SEELALAL or ¢ organ
SLENPEEESh ot &3 GO R oRHOF Sobco Tichetal muscle,
, 5-tetrahydro-4, 1-benzoxazepin- 3-yl] acetyl]
phpehi gPRErasgeeflBlREPESTWAST 8 FOMRESESALENC Tofl di lneiR/ 5S) -
Is |less than 0.3% of total weight of the
1-(3-acetoxy~-2,2-dimethylpropyl)-7-chloro-5-(2, 3~
dimethoxyphenyl)—2—oxo—l,2,3,5—tetrahydro—4,1—benzoxazepin—
3-yl]acetyl]lpiperidine-4~-acetic acid, wherein the content
of dimer i1s less than 0.5% of total weight of the
composition, to a human in need thereof.
17. A method for preventing and/or treating hyperlipidemia,
familial hypercholesterolemia, organ failure or organ
dysfunction and a method for protecting skeletal muscle,
which comprises administering a composition of 1-[[(3R,5S8)-
1-(3-acetoxy-2,2~dimethylpropyl)~7-chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1,2, 3, 5-tetrahydro-4, 1-benzoxazepin-
3-yllacetyl]piperidine-4-acetic acid, wherein the content
of dimer 1s less than 0.3% of total weight of the
composition; to a human in need thereof.
18. A method for preventing and/or treating hyperlipidemia,

familial hypercholesterolemia, organ failure or organ

dysfunction and a method for protecting skeletal muscle,
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conposition, to a human in need thereof. 18. A nethod
for preventing and/or treating hyperlipidem a,

woamsiizalsz hyper chol est erol emi a, organ fail ure BCTOPHAF011091

dysfunction and a nethod for protecting skel etal
muscl e, whi ch conpri ses adm ni §%ring a conposition of

1-[[ (3R 5S)- 1- (3-acetoxy-2, 2-dinethyl propyl)

-7-chloro-5- (2, 3- dinethoxyphenyl) -2-oxo-I, 2 ,3

, 5-tetrahydro-4, 1-benzoxazepin- 3-yl] acetyl]
L@lhi?@lﬁ' beﬁﬁrﬂsé§eéﬁﬁlﬂﬂbﬁer%ﬁf el BoRRYsHRWH Wfes - [ (3R, 59) -
exceeding 0.2%of total weight of the conposition
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cont ai ned 0 human in need thereof. 19. A method
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19. A method for preventing and/or treating hyperlipidemia,

any

familial hypercholesterolemia, organ failure or organ
dysfunction and a method for protecting skeletal muscle,
which comprises adminisferihg a composition of 1-[[(3R,59)-
1-(3-acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2, 3-

dimethoxyphenyl)-2-oxo-1,2,3, 5-tetrahydro-4, 1-benzoxazepin-

3-yl]acetyl]piperidine-4-acetic acid, wherein the content

. of total impurity is less than 1.0% of total weight of the

composition, to a human in need thereof.



