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(57) Abstract:

PURPOSE: To safely produce the subject derivative having a high optical purity by
asymmetrical ly hydrogenating a 4-cycl ohexyl - 2- hal ogeno- 3-oxobutyric acid ester in
the presence of an Ru conpl ex catal yst, epoxidizing the product and subsequently
reacting the reactional product with trinmethylsilyl azide, etc.

CONSTI TUTI ON: A 4-cycl ohexyl - 2- hal ogeno- 3-oxobutyric acid ester of formula I (Rl
is lower alkyl; X is halogen) is asynmetrically hydrogenated in the presence of a
rut heni um phosphi ne conpl ex catal yst into a 4-cycl ohexyl - 2- hal ogeno- (3

R) - hydr oxybutyric acid ester of fornula Il (the wave |line exhibits 2S-
configuration and/or 2R-configuration), and the conpound of fornmula Il is
epoxi di zed in the presence of a base into a 4-cycl ohexyl -(2S, 2R)-epoxybutyric
acid ester of fornmula Ill. The product of formula Ill is further reacted with a
tri-lower alkylsilyl azide in the presence of a Lewis acid to produce a (3S)-

azi do- 4- cycl ohexyl - (2S)-substituted butyric acid ester of formula IV (R2 is H
lower trialkylsilyl).
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CLAI M5

[Cain(s)]
[Gaim1] The follow ng general formula (4)
[ Formul a 1]

(4)

OR?

It is - azide-4-cycl ohexyl expressed with (RL shows a | owgrade al kyl group anong
a formula, and R2 shows a hydrogen atomor a |owgrade trial kylsilyl group) (3S).
-(2S)- It is substitute butyl ate.

[Caim2] The follow ng general fornula (2)

[ Formul a 2]

1]

® COaR (2)

It is 4-cycl ohexyl-2-halogeno [ which is expressed with (RL shows a | ow grade
al kyl group anong a formula, X shows a hal ogen atom and a wavy |ine means
2S-arrangenent and/or 2R-arrangenent) ]. -(3R)- It is hydroxybutyric acid
ester.

[Caim3] The follow ng general fornula (3)

[ Formul a 3]

COzR? (3)

0

st

It is 4-cycl ohexyl expressed with (RL shows a | ow grade al kyl group anpong a
formula). -(2S and 3R)- It is epoxy butyl ate.

[Caim4] General formula (1)

[ Formul a 4]

COzR" (1)

¢

D ssymmet ry hydrogenati on of the 4-cycl ohexyl - 2- hal ogeno- 3- oxo butyl ate expressed
with (Rl shows a | ow grade al kyl group anong a fornula, and X shows a hal ogen
atom) is carried out under presence of a rutheni um phosphine conplex, and it is a
general formula (2).

[ Formul a 5]

L]

ClgR!
® 2 (2)

It is 4-cycl ohexyl-2-halogeno [ which is expressed with (RL shows a | ow grade

al kyl group, X shows a hal ogen atom and a wavy |ine means 2S-arrangenment and/or
2R-arrangenent) ]. -(3R)- It makes with hydroxybutyric acid ester, subsequently a
base carries out bottom epoxidation of presence of this, and it is a general
formula (3).
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[ Formul a 6]

It is 4-cycl ohexyl expressed with (RL shows a | ow grade al kyl group anpong a
formula). -(2S and 3R)- They are epoxy butylate, nothing, and the general fornula
(4) characterized by nmaking a | ow grade-under presence of Lewis acid
trialkylsilyl azide react to this further.

[ Formul a 7]

(4}

It is - azide-4-cycl ohexyl expressed with (RL shows a | ow grade al kyl group anong
a formula, and R2 shows a hydrogen atomor a |owgrade trial kylsilyl group) (3S)
-(2S)- It is the manufacturing method of substitute butyl ate.

[ aimb5] General formula (4)

[ Formul a 8]

(4}

It is - azide-4-cycl ohexyl expressed with (RL shows a | ow grade al kyl group anong
a formula, and R2 shows a hydrogen atomor a |owgrade trial kylsilyl group) (3S)
-(2S)- Catalytic reduction of the substitute butylate is carried out, and it is a
general formula (5).

[ Formul a 9]

NH,
A8)_CogR? (5)

or?

They are nothing [ which are expressed with (RL and R2 show the sane thing as the
above among a formula) (2S and 3S) / - cycl ohexyl ****x*x*xxx*x* darjvyative and
nothing ], and the fornula (6) characterized by subsequently reversing the
configuration of the 2nd place of this.

[ Formul a 10]

N2

A (R}-COH (6)
(8) Y
1)}
- cycl ohexyl| ******x*xxx%x comp out of and expressed (2R and 3S), or the
manuf act uri ng met hod of the salt.

[ aim6] General formula (4)
[ Formul a 11]

(4)

OR?

It is - azide-4-cycl ohexyl expressed with (RL shows a | owgrade al kyl group anong
a formula, and R2 shows a hydrogen atomor a |owgrade trial kylsilyl group) (3S)
-(2S)- Substitute butylate is hydrocracked and it is a general fornula

(5).
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[ Formul a 12]

{8

It makes with - cycl ohexyl *****x**xx%* derjyative expressed with (RL and R2 show
the sane thing as the above anbng a fornmula) (2S and 3S), subsequently the
configuration of the 2nd place of this is reversed, and it is a formula

(6).

[ Formul a 13]

Niks
AAR)YCOH (B)
(8) ¥

BA
- cycl ohexyl ******x*xxx*x comp out of and expressed (2R and 3S), nothing, the
formul a characterized by making the al cohol of carbon nunbers 1-7 react to this

further (7)
[ Fornmul a 14]

NHz
L (R)L.CO,R® {7)
(8) %

i
It is the manufacturing method of - cyclohexyl ******** {in ester expressed with

(R3 shows the al kyl group of carbon nunbers 1-7 anong a fornmula) (2R and
3S).

DETAI LED DESCRI PTI ON

[Detail ed Description of the Invention]
[ 0001]
[Field of the Invention] Hono-sapiens renin (Human renin) inhibitory action is
shown, and this invention is the useful following fornula (8) as a hypertension
treat nent agent.
[ 0002]
[ Formul a 15]

i

< O

N (8)
CHz CHa CHa
| | ®

| NOCCH éH CONH—CH CONH CH~CH~—C{.R?
27 I _ I i b - 2
NS (S) &
0H

[ 0003] The peptide conmpound (JP, 62-234071, A) expressed with (R3 shows the al kyl
group of carbon nunbers 1-7 anong a fornula) is constituted, and it is the
following formula (9) especially inportant as the di ssymetry

component .

[ 0004]

[ Formul a 16]

HH=

~(R).-CO;R*
(8) Y

il
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[0005] It is related with the new manufacturing method of optical-activity (2R
and 3S)-cycl ohexyl *****x*x*x*xxxg expressed with (R4 shows a hydrogen atom or the
al kyl group of carbon nunbers 1-7 anpbng a fornula), and a cycl ohexyl butyric-acid
derivative useful as internediate field of this manufacturing

met hod.

[ 0006]

[Description of the Prior Art] The configuration of a peptide conpound expressed
with the above-nentioned general forrmula (8) affects activity, and it is checked
that it is desirable that especially two asymetrical carbons by the side of a
carboxyl ate are (2R and 3S)-arrangenent. Therefore, the follow ng fornmula which
constitutes the inportant dissymmetry fraction of the above-nentioned peptide
compound (9)

[ 0007]

[ Fornmul a 17]

HH=

~(R).-CO;R*
(8) Y

il

[ 0008] The nethod of manufacturing industrially advantageously optical-activity
(2R and 3S)-cycl ohexyl **x***x*x*x*x*g aypressed with (R4 shows the sanme thing as
the above anbng a fornula) was desired.

[ 0009] As technique of nmanufacturing (R and 32S)-cycl ohexyl ****x*x*xkxxx
conventionallyJ. Chem Soc., Chem Comun., 1989, and 1678 pages, Chem Lett.

1990, 723 pages, J.Med. Chem, 1990, and 2707 pages, And it oxidizes, the

techni que of using a phenylalanine as a raw material, i.e., the al cohol guided
fromnow on, is made into an al dehyde, and the techni que of carrying out adding
hydrocyanic acid gas etc. and nmaking two optical-activity points is reported to
JP, 1- 172365, A. However, since it had the process which uses oxidation reaction
and a detrinental cyanide conmpound by this technique, while there was a problem
in industrialization, the al dehyde generated in the interval was very unstabl e,
and it was very difficult to be easy to carry out racem zation and to obtain what
has hi gh optical purity.

[ 0010] Moreover, although the techni que of manufacturing froma 4-cycl ohexyl

met hyl - 2- azeti di none derivative was reported to JP, 2-121963, A, this techni que was
not satisfactory in yield and optical purity, either

[0011] On the other hand, it is the follow ng formula

(10).

[0012]

[ Formul a 18]

(10)

[0013] It comes out and the method (J.Med. Chem, 1990, and 2702 pages) of
reversing the configuration, 2R and (3S)-field, of the 2nd place is | earned as a
process of optical-activity (2S and 3S)-cycl ohexyl ***x*x**xxxkx

expressed.

[ 0014]

[Problem(s) to be Solved by the Invention] Therefore, this invention ains at
offering the techni que of being easy operation and nanufacturing - cycl ohexyl
*rkxxkxkkxkrg with high (2R, 3S) optical purity in a safety and a high

yi el d.

[ 0015]
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[ Means for Solving the Problen] In such actual condition, as a result of

i nquiring zealously, this invention persons used 4-cycl ohexyl - 2-hal ogeno- 3- oxo
butylate as the start raw nmaterial, succeeded in manufacturing an
optical-activity (2S, 3S)-cycl ohexyl ***x*x*x*x*x*x derjyvative via a new cycl ohexyl
butyric-acid derivative, and conpleted this invention.

[0016] this invention technique is shown by the follow ng reaction

f or nul a.

[0017]

[ Formul a 19]

g REA# OH
cO:p} —m8m8m———» CDzR?
T o b - ({3]
(1) X (2) X

LS PR - ¥ 3

BRI TAEL

xf+ i YOUANTFIF
—————— U —_—
= 3 CO.R! A A B
L}
(3)

fs KE L5
{§).C0;p} ——m——
{s)
(4y OF
zeee
it NHs Mow L8
A J(R)-COH A JR)-CO=R®
(5 (S}
(gy M (1) OH
[0018] (the inside of a formula, and RL -- a lowgrade al kyl group -- in R2, R3

shows the al kyl group of carbon nunbers 1-7, X shows a hal ogen atomfor a
hydrogen atomor a |l owgrade trial kylsilyl group, and a wavy |ine neans
2S-arrangenent and/or 2R-arrangenent)

[0019] Di ssynmetry hydrogenati on of the 4-cycl ohexyl - 2- hal ogeno- 3- oxo butyl ate
(1) is carried out under presence of a rutheni um phosphi ne conplex, and this

i nvention technique is 4-cycl ohexyl -2-hal ogeno. -(3R)- Hydroxybutyric acid ester
(2) and not hing, Subsequently, a base carries out bottom epoxidation of presence
of this, and it is 4-cyclohexyl. -(2S and 3R)- Epoxy butylate (3) and

not hi ng, Furthernore, a | ow grade-under presence of Lewis acid trialkylsilyl
azide is nade to react to this, and it is - (3S) azide-4-cyclohexyl. -(29)- It is
the techni que of manufacturing substitute butylate (4).

[ 0020] Furthermore, this invention technique is (3S)-azide-4-cyclohexyl. -(2S)-
Substitute butylate (4) is hydrocracked. - (2S and 3S) cycl ohexyl| ***x****xxkx
derivative (5) and nothing, The configuration of the 2nd place of this is
reversed. Subsequently, - (2R and 3S) cycl ohexyl *****x*xx*xx* (6) Or they are the
salt, and nothing and the nethod of meking al cohol (R3COH) react to this by
request further, and manufacturing - (2R and 3S) cycl ohexyl *******x tjn ester
(7).

[0021] In this invention, as a | ow grade al kyl group, the thing of carbon nunbers
1-4 is usually shown, and a trinethylsilyl machine, a triethyl silyl machine, a
*¥rxkxkx* pill silyl machine, a triisopropyl silyl machine, a tributyl silyl

-6 -



JP 05-001000 A

machi ne, a ******** phytylsilyl nmachine, a **** sec-butylsilyl nachine, a ****
tert-butylsilyl machine, tert-butyldinethylsilyl machine, a dinmethyl ****x*xxx
silyl machine, etc. are nentioned as a | owgrade trial kyl silyl
group.
[ 0022] The compound (1) of a start raw material is obtained by hal ogenating
4-cycl ohexyl - 3-oxo butylate (J.Og.Chem, 29, 1964, and 1956
pages).
[ 0023] 4-cycl ohexyl - 2- hal ogeno -(3R)- Hydroxybutyric acid ester (2) is obtained
by hydrogenating a rutheni um phosphi ne conplex for a conpound (1)
stereosel ectively as a catal yst. As a rut heni um phosphi ne conpl ex, the
r ut heni um phosphi ne conpl ex of a publication and the thing specifically expressed
with the follow ng general formula (11) and (12) are nentioned to JP, 61-63690, A
and JP, 2-191289, A
[ 0024]
[ Formul a 20]

RuzX, (RS-BINAP) (NEta) {11)

(e, R5-EINAPR—BE (1 3) TEbEh3=8%xz7 4>

RS

Q0 @_@Rs
0o O

©

RS

(13)

EREL, PRAKBREFE. A FAE, tert—7F B E s P+ &
BERL. Rz FALEERL. N @ ¥ yFEZerT)

[ 0025]
[ Formul a 21]
[RuX (Y) {R®-BINAP}IX (12)

(X, Yt RERER2HLT LV 2= BETRL . RE-BINAPE
U dridd: B b))

[ 0026] a rut heni um phosphi ne conplex -- a conpound (1) -- receiving -- a 0.0002 -
0.01 times mol -- especially -- 0.001 - 0.005 time nmol -- using is desirableAs a
sol vent, the organic solvents usually used, such as a nethanol, ethanol,
propanol, an isopropanol, a butanol, tert-butyl alcohol, a nethylene chloride, a
tetrahydrofuran, and toluene, can be used. These solvents are sinilarly used in
the followi ng reactions. As for a solvent, in this reaction, it is desirable to
use an anmount (capacity) 2- 10 tines to a conpound (1). 0-50 degrees C of
reaction tenperature are 10-30 degrees C preferably, ten to 150 atm hydrogen
pressure is 50-100atmand it is preferably good to performa reaction for 15 to
40 hours. For exanple, a silica gel columm chromatography etc. can perform
refining.

[ 0027] 4-cycl ohexyl -(2S and 3R)- Epoxy butylate (3) is obtained by being -5
degrees C - 5 degrees C, and making a conpound (2) and a base react preferably
the reaction tenperature of -20 degrees C - 30 degrees Cin the reaction tinme 1 -
3 hours. As a base, alkali al koxide, such as a sodium nethylate, a sodi um
ethylate, sodiumpro ******x* = godi um i sopropyl ate, a sodium butyrate, a sodi um
tert-butyrate, a potassium nethylate, potassiumethylate, potassiumpro ****x*xx
pot assi um i sopropyl ate, a potassium butyrate, and a potassiumtert-butyrate, is
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mentioned. a solvent -- the amobunt (capacity) of 1 - 3 tinmes of a conmpound (2) --
to use is goodRefining is perforned by distilling, after extracting by solvents,
such as toluene, ethyl acetate, the ether, a nethylene chloride, and chl oroform
after addi ng a phosphate buffer solution (pH 7.0) for exanple, after a reaction
and distilling off a solvent, and distilling off a

sol vent .

[ 0028] (3S)-azide-4-cycl ohexyl -(2S)- Substitute butylate (4) is obtained by
maki ng a conpound (3) and a | owgrade trial kylsilyl azide react under presence of
a Lewis acid. As a lowgrade trialkylsilyl azide, a trinethylsilyl azide, a
triethyl silyl azide, a ******** pj|| silyl azide, a triisopropyl silyl azide, a
tributyl silyl azide, a ******** putylsilyl azide, a **** sec-butylsilyl azide, a
**** tert-butylsilyl azide, tert-butyldinethylsilyl azide, a dinmethyl ****x*x*xx
silyl azide, etc. are nentioned. Lewis acid ****** .. g zinc chloride, a zinc
brom de, and a titaniumtetrachloride -- titanium an alum numchloride, the

al um ni um brom de, tetrai sopropoxy titanium ******** propoxy aluminum 2 tin
chloride, and a tin etc. tetrachloride are nentioned 4 bronurationa | ow grade
trial kylsilyl azide -- a conpound (3) -- receiving -- 1-1.2 a twice nol and a
Lewis acid -- a conpound (3) -- receiving -- 5 - 20 nol %-- using is
desirabl e 10 - 30 hours of reaction tinme are [ reaction tenperature / 50-100 **,
especially 60-80 degrees C ] desirable. A silica gel colum chronatography etc
can performrefining.

[0029] An optical -activity (2S and 3S)-cycl ohexyl *****x**xx%* derjyative (5) is
obt ai ned by hydrocracking a conpound (4) to a conpound (4) using the catal yst of
1 - 10%of the weight of 5 - 10% pal | adi um carbon etc. As for reaction
tenperature, it is preferably good to perform 10-30 degrees C and hydrogen
pressure, and to perform[ 0-50-degree C] reaction tine at 15 - 25atm preferably
one to 30 atmin 10 - 40 hours. Although especially the amunt of solvents is not
limted, its thing of a compound (4) used an anbunt (capacity) 3- 5 tines is
desirabl e. Here, although the | owgrade trialkylsilyl group of the 2nd pl ace
changes to a hydroxy group when al cohol is used as a solvent, when a
tetrahydrofuran etc. is used, it does not change. Refining renoves the catal yst
after a reaction, and after it distills off a solvent, a silica gel colum
chromat ography etc. can performit.

[0030] Thus, the configuration inversion to obtained (2R and 3S)-cycl ohexyl
Frkxkxkxkkxkx (6) froman optical-activity (2S and 3S)-cycl ohexyl| ****x*xxxskx*
derivative (5) is well-known technique (J. Am Chem Soc., 1949, 71 volunes, and 110
pages) shown by the followi ng reaction forrmula. It can carry

out.

[ 0031]

[ Fornmul a 22]




JP 05-001000 A

[0032] (Among a formula, R6 shows the phenyl group which nmay have the | ow grade
al kyl group or the substituent, and Rl and R2 show the sanme thing as the above)

[ 0033] A compound (14) is obtained by naking an acyl -chl oride conpound react to a
compound (5) under presence of a base. As an acyl -chl oride conmpound, an acetyl
chloride, a chlorination propionyl, the chlorination butyryl, a benzoyl chloride,
a chlorination 2-nethyl benzoyl, a chlorination 3-nethyl benzoyl, a chlorination
4-met hyl benzoyl, a chlorination 2-nethoxy benzoyl, a chlorination 3-nethoxy
benzoyl, a chlorination 4-methoxy benzoyl, a chlorination 2-****** henzoyl, a
chlorination 3-****** henzoyl, a chlorination 4-****** phenzoyl, etc. are
mentioned. As a base, a trimethylanmine, a triethylamne, a diisopropyl
ethyl am ne, a pyridine, 4-dinmethylam no pyridine, etc. are nentioned. noreover, a
base -- a conpound (5) -- receiving -- 1-1.2 twice -- it is as good as the **
**** A reaction is -20 degrees C - 30 degrees Cin tenperature, and is perforned
by making it react for 6 to 20 hours. Al though especially the amount of solvents
is not limted, it is desirable to use an anmobunt (capacity) 3- 5tines to a
compound (5). After it processes refining with an after [ reaction ]
IN-hydrochloric acid and it distills off a solvent, a silica gel columm

chromat ography etc. can performit.

[ 0034] A compound (15) is obtained by naking the thionyl chloride of a nmol react
a conpound (14), its 1, - 3 tines. Areaction is -20 degrees C - 50 degrees Cin
tenperature, and is perforned by nmaking it react for 1 to 3 hours. Al though
especially the ambunt of solvents is not linmted, it is desirable to use an
anount (capacity) 1- 3 tinmes to a conpound (14). After a reaction, if a solvent
is distilled off, a conpound (15) will be obtained. A conpound (15) is obtained
as a hydrochlori de here, when a thionyl chloride is used.

[ 0035] A compound (6) nelts a conmpound (15) to a hydrochloric acid 20 of an
anmount (capacity), - 25%the 5 - 10 tines, and is obtained by making it react in
reaction tenperature 80-100 **, the reaction time 5, - 20 hours. A conpound (6)

i s obtained by condensing a reaction solution. In addition, when a conpound (15)
is used with a hydrochl oride, a compound (6) is obtained as a

hydr ochl ori de.

[ 0036] Thus, what is necessary is to nelt into xeransis

hydrochl ori c- aci d- gas-al coholic mxed liquor, to be the tenperature of 70 - 100
** to make it react for 1 to 5 hours, to performan esterification, and just to
neutralize further, in order to acquire the ester field (7) fromthe obtained
conmpound (6).

[ 0037] As al cohol used here, a nethanol, ethanol, propanol, an isopropanol, a

but anol , an isobutanol, sec-butyl alcohol, tert-butyl alcohol, etc. are

menti oned. A xeransi s hydrochl oric-aci d-gas-al coholic mxed solution has the
desirabl e thing of a conmpound (6) used an anpbunt (capacity) 3- 5 tines. After
distilling off a reaction solution, saturation can nmelt the residue in the
solution of an amobunt (capacity) the three to 5 tines, can add the aqueous
solution of the base of a nolar quantity there about one to 3 tines, and can be
performed by making it react at the tenperature of -20 degrees C - 30 degrees

C. As a solvent to use, toluene, a tetrahydrofuran, ethyl acetate, chloroform a
met hyl ene chloride, etc. are nmentioned. As a base to use, a sodium carbonate, a
sodi um hydr ogencar bonat e, potassi um carbonate, a potassi um hydrogencarbonat e,
etc. are nmentioned. After a saturation operation end, refining performs |iquid
separation operation and is performed by condensing and recrystallizing an
organi c | ayer.

[ 0038]

[Effect of the Invention] Like a ** top, this invention technique is technique
advant ageous to the industrial target which can manufacture the optical-activity
cycl ohexy| ***x**xx*x*xx darjvative with high optical purity with sufficient yield
safely.

[ 0039]
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[ Exanpl e] Hereafter, although an exanple explains this invention still in detail,
this invention is not linmted to these exanpl es. Especially neasurenent in an
exanpl e was performed under the follow ng instrunent for analysis and conditions,
unless it |imted.

1. Gas- Chronmat ography Machi ne Vessel : Shi mazu GC- 9A ( Shi nadzu Make)

Col um: OV-101 Silica capillary-tube phi 0.25mm x 25m (G Sci ences, Inc.

make)

Measurenent Tenperature: It is a tenperature-up injection tenperature: 200
degree- C2. hi gh-perfornmance-chromat ography nachine at a part for 10 degrees-C/in
100- 250 degree C. Vesse| :***x**xx%x*xx 500 (product made from

************)

Detector: UV detector *x***x*x*xxx%x A84 (product nmade from ****x*xxxxxx)

3. NVR Machi ne Vessel : AM 400 Type Equi prrent 400MHz (Product nade from
**********)

Internal -standard Matter: Tetranethylsilane 4. angl e-of-rotati on machi ne

Vessel : DI P-4 type equi prent (day duty light industrial incorporated conpany
make)

5. El enental - Anal ysi s Devi ce: CHN- 2400 (Product made from Par *****x*xxkxx)

6. Mass-Anal ysis Device: MBOB (Hitachi Make)

[ 0040] Exanple 1(2SR)-******_4-cycl ohexyl -(3R)- It reaches 23.25g (0.1 nols) of
the synthetic :2-******_4.cycl ohexyl -3-oxo nmet hyl butyrates which are a
hydroxybutyric acid methyl. Ru2d 42((+)-BINAP) NEt3169ng (0.1mmpl) It nelted to
met hanol 15m and the m xed solution of 105m of nethyl ene chlorides, and taught
the 500m autoclave, and the reaction was perforned at hydrogen pressure 100atm
and 20 degrees C for 20 hours. a reaction solution is condensed and a silica gel
col unmm chromat ography refines (2SR) - ******.4-cycl ohexyl - (3R) - hydr oxybutyric
acid nmethyl 23.30g (99% of yield) was obtai ned Anal ysis of a gas chromat ography
showed that the Singh field was 65% and the anti field was 35%

Optical purity Singh field 92%e (96:4)

Anti field 82%e (91:9)

the decision of optical purity -- (2 SRy -******_4.cycl ohexyl - (3R)-hydroxybutyric
acid methyl 47ng (0.2mol) and (R)-al pha-net hoxy-al pha-truffe ****** pet hyl phenyl
acetic-acid chloride 51ng (0.2nmol) -- pyridine 1m -- it was nmade to react in
inside for 5 hours, and HPLC anal ysis determ ned by considering as the ester
compound of a (R)-al pha-nethoxy-al pha-truffe ****** pmet hyl phenyl acetic

aci dHereafter, the analysis condition is shown.

Col um: YMC- PAK A- 003- 3phi 4. 6x250mm (product nmade from, Inc. we

********)

El uat e: Hexane: tetrahydrofuran =99: 1 style a part for **:1m /-- detection

wavel ength: -- again, the ratio of the thing of - field and the thing of the (R
and 32S)-field is 96:4 anong the Singh fields (2S and 3R), and 254nm was
understood that the ratio of the thing of - field and the thing of the (2S and
3S)-field is 91:9 anong the anti fields (2R and 3RThis was deduced fromthe data
of the conpound guided after this exanple.

The 1H- NVR (CDd 3 and deltappm) Singh field 0.84-1.85 (m 13H, CH), 2.43 (s, 1H
OH), 3.82 (s, 1H, OH), 3.82 (s, 3H, OCH3), 4.08-4.16 (m 1H, CHO, the 4.20 (d,
1H, J= 6.50Hz, CHO) anti field 0.82-1.86 (m 13H, CH), 2.38 (br s, 1H, OH),
3.82 (s, 3H, OCH3), 4.18-4.23 (m 1H, CHO, and 4.30 (d, 1H J= 3.98Hz, CHO)

[ 0041] Exanpl e 24-cycl ohexyl -(2S and 3R)- 85g [ of nethanol solutions (0.441

mol s) ], and nethanol 100m of the synthetic :28% sodi um net hyl ate of an epoxy
met hyl butyrate It put into the reactor and cooled to 5 degrees Cin the ice
bath. it compounded in the exanple 1 there (2SR) -

*x*xxx%_4-cycl ohexyl - (3R) - hydroxybutyric acid nmethyl 100g (0.426 nols) Methanol
200m The nelted sol ution was dropped under cooling. It agitated at 5 degrees C
after instillation for 2 hours. Then, after adding a reaction mixture into 0.1M
phosphat e buffer solution * (pH=7) 500mM cooled at O degree C, reduced pressure
distilling off of the nethanol was carried out. After ethyl acetate's extracting
a residue and distilling off a solvent, a rough product is distilled sinmply
(102-110 degrees C/ 0.1mHg), and it is 4-cyclohexyl. -(2S and 3R)- 56.91g (75%

- 10 -
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of yield) of epoxy methyl butyrates was obtai ned.
*0. Conposition: phosphoric-acid 1 sodi um of 1M phosphate buffer sol ution
(NaH2PO4. 2H20) 5. 55¢g phosphori c-aci d di sodi um (Na2HPO4. 12H20) 21. 5g wat er
1000mM GLC It turns out that the ****:transformer ratio of the epoxy conpound
obt ai ned by analysis is 5:95.
1H NVR (CDA 3 and deltappm0.84-1.84 (m 13H, CH), 3.15-3.19 (m 2H, CH), and
3.78(s, 3H, CH3) [al pha] D+30.60 degree (C= 2.25 and nethanol) el enental analysis
Cl11H18C3 It carries out.

C H

miwiE (%) 66.64 9.15
SHHE (%) 66.39 8.91

[ 0042] Exanpl e 3(3S)-azide-4-cycl ohexyl [ 1.0g (73mmol) of and zinc chlorides It
put into the reactor and agitated at 70 degrees C for 20 hours. ] -(29)-
4-cycl ohexyl obtained in the synthetic : exanple 2 of a trimethylsiloxy methyl
butyrate -(2S and 3R)- 14.43g [ of epoxy nethyl butyrates ] (72.9mmol), and
trinmethylsilyl azide 8.4g (73mml) A silica gel colunm chromat ography
(hexane: et hyl -acetate =9:1 (capacity factor)) refines after a reaction, and it is
(3S)-azide-4-cycl ohexyl. -(2S)- 20.29g (91% of yield) of trimethylsiloxy methyl
butyrates It obtained.
1H NVR (CDA 3 and deltappm0.14-0.18 (m 9H, SiCH3), 0.76-1.82 (m 13H, CH),
3.49-3.53 (m 1H, CHN3), 3.75 (s, 3H, OCH3), 4.34 (d, 1H, J= 3.97Hz, CHO
el emental anal ysis As Cl4H27N3C3Si

C H N

SHEEME (%) 53.64 8.68 13.40
EHE (%) 5341 8.84 13,62

[ 0043] Exanpl e 4(3S)-am no-4-cycl ohexyl -(2S)- - (3S) azide-4-cyclohexyl obtained
in the synthetic : exanple 3 of a trinmethylsiloxy nmethyl butyrate -(2S)- 50.0g
(159.5mmol ) of trimethylsiloxy methyl butyrates, 2.5g [ of 2% of the weight of
the 5% pal | adi um carbon ] and xeransis tetrahydrofuran 200m of the anount
(capacity) of 4 times was put into the 500m autoclave, and it was nade to react
at hydrogen pressure 25atm and a roomtenperature for 48 hours. After checking
that the raw material had di sappeared by TLC (benzene: ethyl-acetate =8:2
(capacity factor)), the catalyst was renpved using cerite. A solvent is distilled
off and it is (3S)-am no-4-cyclohexyl. -(2S)- 36.7g (80% of vyield) of
trimethylsiloxy methyl butyrates was obtained. El enental analysis CL4H29NG3Si |t
carries out.

C H N

SMELfE (%) 58.49 10.17 4.87
EHE (%) 58.72 1052 518

[ 0044] Exanpl e 5(3S)-bends ani no-4-cyclohexyl [ It put into the reactor, and
considered as O degree C of inside **s in the ice bath, and 4.89g (34.8mmmol) of
benzoyl chlorides was dropped slowy. ] -(2S)- - (3S) anino-4-cycl ohexyl obtained
in the synthetic : exanple 4 of a hydroxybutyric acid nethyl -(2S)- Xeransis
tetrahydrofuran 100m of 10.0g (34.8mmol) of a trimethylsiloxy methyl butyrate,
and its anpbunt (capacitylt agitated for 16 hours, after returning to a room
tenperature. 10mM of 5% hydrochloric-acid aqueous sol uti ons was added to the
reaction mxture, and the reaction was stopped. Ethyl acetate extracts, after
distilling off a solvent, a silica gel colum chronmatography

(benzene: et hyl -acetate =10:1-5:1 (capacity factor)) refines, and it is (3S)-bends
am no- 4-cycl ohexyl. -(2S)- Hydroxybutyric acid nethyl 10.3g (92% of yield) was
obt ai ned.

1H NVR (CDA 3 and deltappm 0.78-1.94 (m 13H, CH), 3.82 (s, 3H, OCH3), 4.43 (d,
1H, J= 2.95Hz, CHO), 4.62- 4.71 (m 1H, CHN), 6.31 (d, 1H, J= 9.06Hz, NH), and

- 11 -
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7.40 -7.80 (m 5H, ArH) elenental analysis CL8H25NO4 ***x**
C H N
BIEfE (%) 67.69 7.80 4.39
SEHIfE (%) 67.38 8.23 4.66

M5 i e: 320( M+1) + [ 0045] Exanpl e 6(3S)-am no-4-cycl ohexyl -(2R)- - (3S) bends

am no- 4-cycl ohexyl obtained in the synthetic : exanple 5 of a hydroxybutyric acid
hydrochl oride -(2S)- hydroxybutyric acid methyl 10.0g (31.3mml) It melts to

tol uene 30m of an anmount (capacity) the 3 tines, and is 9.3g (78.3mvl) of
thionyl chlorides at 5 degrees C under ice-cooling. After dropping, it agitated
as 30 degrees C for 2.5 hours. the residue obtained after collecting solvents --
100m of the 6N-hydrochloric acids of the amount (capacity) of 10 tines adding --
warm ng (90 degrees C of inside **s) -- it agitated the bottomfor 16 hours |t
washes with toluene, after renoving a benzoic acid, a water |ayer is condensed,
and it is (3S)-am no-4-cyclohexyl. -(2R)- 6.37g (85% of yield) of hydroxybutyric
aci d hydrochl ori des was obt ai ned.

1H NWR (D20, deltappn)0.90-1.81 (m 13H, CH), 3.72-3.78 (m 1H CHN), 4.44(d, 1H
J= 3.53Hz, CHO) [0046] Exanpl e 7(3S)-am no-4-cyclohexyl [ It nelted in 42m of
the solutions of the isopropanol-hydrochloric acid gas of the anpbunt (capacity)
of 10 tinmes, and agitated at 80 degrees C for 3 hours. ] -(2R)- - (39

am no- 4-cycl ohexyl obtained in the synthetic : exanple 6 of a hydroxybutyric acid
i sopropyl -(2R)- 4.2g (14.6mmol) of hydroxybutyric acid hydrochl ori des Sol vents
were col |l ected, chloroformand the saturation sodi um hydrogencar bonat e aqueous
solution were added to the obtained residue, and |liquid separation operation was
performed. 4.1g (95% of yield) of rough products was obtai ned by condensing the
obt ai ned organic | ayer under reduced pressure. The obtai ned rough product was
melted to the diisopropyl ether, the hexane was added, and the recrystallization
was performed. The separated white needle crystal is filtered, and it dries, and
is (3S)-am no-4-cycl ohexyl. -(2R)- Hydroxybutyric acid isopropyl 3.36g (82% of
yi el d) was obtai ned. The gas chromat ography showed that it was the 98% of the
degrees of chem cal pure.

m p. 85.5-86 degree-( al pha] 24D-21.50 **(C= 1.03 and CHC 3) 1H- NWMR (CDd 3 and

del tappm 0.82-1.82 (m 13H, CH), 1.29 (d, J= 6.26Hz, 6H, CH3), 3.20-3.90 (m 1H
CHN), 3.97 (d, J= 2.38Hz, CHO, 5.08-5.19 (m 1H, OCH)

Field

[Field of the Invention] Hono-sapiens renin (Human renin) inhibitory action is
shown, and this invention is the useful following fornula (8) as a hypertension
treat nent agent.
[ 0002]
[ Formul a 15]

i

§;fﬁ>

N ; (8)
CHz CHa CHa
| | ®

| NOCCH éH CONH—CH CONH CH~CH~—C{.R?
27 I _ I i b - 2
NS ( (S) &
0H

[ 0003] The peptide conmpound (JP, 62-234071, A) expressed with (R3 shows the al kyl
group of carbon nunbers 1-7 anong a fornmula) is constituted, and it is the
following formula (9) especially inportant as the di ssymetry

component .

[ 0004]

[ Formul a 16]
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t”'[z
ALR)CO;R*
(s) (9)

il

[0005] It is related with the new manufacturing method of optical-activity (2R
and 3S)-cycl ohexyl *****x*x*x*x*xg expressed with (R4 shows a hydrogen atom or the
al kyl group of carbon nunbers 1-7 anpbng a fornula), and a cycl ohexyl butyric-acid
derivative useful as internediate field of this manufacturing

met hod.

Techni que

[Description of the Prior Art] The configuration of a peptide conpound expressed
with the above-nentioned general forrmula (8) affects activity, and it is checked
that it is desirable that especially two asymetrical carbons by the side of a
carboxyl ate are (2R and 3S)-arrangenent. Therefore, the follow ng fornmula which
constitutes the inportant dissymmetry fraction of the above-nentioned peptide
compound (9)

[ 0007]

[ Fornmul a 17]

HH=

~(R).-CO;R*
(8) Y

il

[ 0008] The nethod of manufacturing industrially advantageously optical-activity
(2R and 3S)-cycl ohexyl **x***x*x*x*x*g aypressed with (R4 shows the sanme thing as
the above anbng a fornula) was desired.

[ 0009] As technique of nmanufacturing (R and 32S)-cycl ohexyl ****x**xkxx*
conventionallyJ. Chem Soc., Chem Comun., 1989, and 1678 pages, Chem Lett.

1990, 723 pages, J.Med. Chem, 1990, and 2707 pages, And it oxidizes, the

techni que of using a phenylalanine as a raw material, i.e., the al cohol guided
fromnow on, is made into an al dehyde, and the techni que of carrying out adding
hydrocyanic acid gas etc. and nmaking two optical-activity points is reported to
JP, 1- 172365, A. However, since it had the process which uses oxidation reaction
and a detrinental cyanide conmpound by this technique, while there was a problem
in industrialization, the al dehyde generated in the interval was very unstabl e,
and it was very difficult to be easy to carry out racem zation and to obtain what
has hi gh optical purity.

[ 0010] Moreover, although the technique of manufacturing froma 4-cycl ohexyl

met hyl - 2- azeti di none derivative was reported to JP, 2-121963, A, this techni que was
not satisfactory in yield and optical purity, either

[0011] On the other hand, it is the follow ng formula

(10).

[0012]

[ Formul a 18]

(10)

[0013] It comes out and the method (J.Med. Chem, 1990, and 2702 pages) of
reversing the configuration, 2R and (3S)-field, of the 2nd place is |l earned as a
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process of optical-activity (2S and 3S)-cycl ohexyl ***x*x**xxxkx
expressed.

Ef f ect

[Effect of the Invention] Like a ** top, this invention technique is technique
advant ageous to the industrial target which can manufacture the optical-activity
cycl ohexyl ***x*x*x*x%x*x darjvative with high optical purity with sufficient yield
safely.

TECHNI CAL PROBLEM

[Problem(s) to be Solved by the Invention] Therefore, this invention ains at
offering the techni que of being easy operation and nanufacturing - cycl ohexyl
*Frxkxkxkkrx*ts with high (2R 3S) optical purity in a safety and a high

yi el d.

MEANS

[ Means for Solving the Problen] In such actual condition, as a result of

i nquiring zealously, this invention persons used 4-cycl ohexyl - 2-hal ogeno- 3- oxo
butylate as the start raw nmaterial, succeeded in manufacturing an

optical -activity (2S, 3S)-cycl ohexyl ***x*x*x*x*x*x derjyvative via a new cycl ohexyl
butyric-acid derivative, and conpleted this invention.

[0016] this invention technique is shown by the follow ng reaction

f or nul a.

[0017]

[ Formul a 19]

g REA# OH
cO:p} —m8m8m———» CDzR?
T o b - ({3]
(1) X (2) X

LS PR - ¥ 3

BRI TAEL

xf+ i YOUANTFIF
—————— U —_—
= 3 CO.R! neA AR
L}
(3)

KB R

{§).C0;8* ——m>

() 0¥
kR
R ks R°0K N,
A (R)-COH A(R)C02R8
(gy OH (1) OH
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[0018] (the inside of a formula, and RL -- a lowgrade al kyl group -- in R2, R3
shows the al kyl group of carbon nunbers 1-7, X shows a hal ogen atomfor a
hydrogen atomor a | owgrade trial kylsilyl group, and a wavy |ine nmeans
2S-arrangenent and/or 2R-arrangenent)
[0019] Di ssynmetry hydrogenati on of the 4-cycl ohexyl - 2- hal ogeno- 3- oxo butyl ate
(1) is carried out under presence of a rutheni um phosphi ne conplex, and this
i nvention technique is 4-cycl ohexyl -2-hal ogeno. -(3R)- Hydroxybutyric acid ester
(2) and not hing, Subsequently, a base carries out bottom epoxidation of presence
of this, and it is 4-cyclohexyl. -(2S and 3R)- Epoxy butylate (3) and
not hi ng, Furthernore, a | ow grade-under presence of Lewis acid trialkylsilyl
azide is nade to react to this, and it is - (3S) azide-4-cyclohexyl. -(29)- It is
the techni que of manufacturing substitute butylate (4).
[ 0020] Furthernmore, this invention technique is (3S)-azide-4-cyclohexyl. -(2S)-
Substitute butylate (4) is hydrocracked. - (2S and 3S) cycl ohexyl| ***x**x*xxkx
derivative (5) and nothing, The configuration of the 2nd place of this is
reversed. Subsequently, - (2R and 3S) cycl ohexyl *****x*xx*xx* (6) Or they are the
salt, and nothing and the nmethod of meking al cohol (R3COH) react to this by
request further, and manufacturing - (2R and 3S) cycl ohexyl *******x tjn ester
(7).
[0021] In this invention, as a | ow grade al kyl group, the thing of carbon nunbers
1-4 is usually shown, and a trinethylsilyl machine, a triethyl silyl machine, a
*¥rxkkkx% pill silyl machine, a triisopropyl silyl machine, a tributyl silyl
machi ne, a ******** Qhytylsilyl nmachine, a **** sec-butylsilyl nmachine, a ****
tert-butylsilyl machine, tert-butyldinethylsilyl machine, a dinmethyl ****x*xxx
silyl machine, etc. are nentioned as a | owgrade trial kyl silyl
group.
[ 0022] The compound (1) of a start raw material is obtained by hal ogenating
4-cycl ohexyl - 3-oxo butylate (J.Og.Chem, 29, 1964, and 1956
pages).
[ 0023] 4-cycl ohexyl - 2- hal ogeno -(3R)- Hydroxybutyric acid ester (2) is obtained
by hydrogenating a rutheni um phosphi ne conplex for a conpound (1)
stereosel ectively as a catal yst. As a rutheni um phosphi ne conpl ex, the
rut heni um phosphi ne conpl ex of a publication and the thing specifically expressed
with the follow ng general formula (11) and (12) are nentioned to JP, 61-63690, A
and JP, 2-191289, A
[ 0024]
[ Formul a 20]

RuzX4 (R5-BINAP) (NEta) {11)

(e, R5-EINAPR—BE (1 3) TEbEh3=8%xz7 4>

RS

Q0 @_@Rs
0o O

©

RS

(13)

PEEL. RPRAKBERF. 2 FvE, tert—FFLBEXEA + 3+ &
BERL. Rz FALEERL. N @ ¥ yFEZerT)

[ 0025]
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[ Formul a 21]
[RuX (Y) {R®-BINAP}IX (12)

(A, ! BERBREL T 7 2= ABERL. R*-BINAPE
U BAiZEBLbDETRT)

[ 0026] a rut heni um phosphi ne conplex -- a conpound (1) -- receiving -- a 0.0002 -
0.01 times mol -- especially -- 0.001 - 0.005 time nmol -- using is desirableAs a
sol vent, the organic solvents usually used, such as a nethanol, ethanol,
propanol, an isopropanol, a butanol, tert-butyl alcohol, a nethylene chloride, a
tetrahydrofuran, and toluene, can be used. These solvents are sinlarly used in
the followi ng reactions. As for a solvent, in this reaction, it is desirable to
use an anmpunt (capacity) 2- 10 tines to a conpound (1). 0-50 degrees C of
reaction tenperature are 10-30 degrees C preferably, ten to 150 atm hydrogen
pressure is 50-100atmand it is preferably good to performa reaction for 15 to
40 hours. For exanple, a silica gel columm chromatography etc. can perform
refining.

[ 0027] 4-cycl ohexyl -(2S and 3R)- Epoxy butylate (3) is obtained by being -5
degrees C - 5 degrees C, and making a conpound (2) and a base react preferably
the reaction tenperature of -20 degrees C - 30 degrees Cin the reaction tinme 1 -
3 hours. As a base, alkali al koxide, such as a sodium nethylate, a sodi um
ethylate, sodiumpro ******x* = godi um i sopropyl ate, a sodium butyrate, a sodi um
tert-butyrate, a potassium nethylate, potassiumethylate, potassiumpro ****x*xx
pot assi um i sopropyl ate, a potassium butyrate, and a potassiumtert-butyrate, is
mentioned. a solvent -- the amobunt (capacity) of 1 - 3 tinmes of a compound (2) --
to use is goodRefining is perfornmed by distilling, after extracting by solvents,
such as toluene, ethyl acetate, the ether, a nethylene chloride, and chl oroform
after adding a phosphate buffer solution (pH 7.0) for exanple, after a reaction
and distilling off a solvent, and distilling off a

sol vent .

[ 0028] (3S)-azide-4-cycl ohexyl -(2S)- Substitute butylate (4) is obtained by
maki ng a conpound (3) and a | owgrade trial kylsilyl azide react under presence of
a Lewis acid. As a lowgrade trialkylsilyl azide, a trinethylsilyl azide, a
triethyl silyl azide, a ******** pj|| silyl azide, a triisopropyl silyl azide, a
tributyl silyl azide, a ******** putylsilyl azide, a **** sec-butylsilyl azide, a
**** tert-butylsilyl azide, tert-butyldinethylsilyl azide, a dinmethyl ****x*x*xx
silyl azide, etc. are nentioned. Lewis acid ****** .. 3 zinc chloride, a zinc
brom de, and a titaniumtetrachloride -- titanium an alum numchloride, the

al um ni um bromi de, tetrai sopropoxy titanium ******** propoxy aluminum 2 tin
chloride, and a tin etc. tetrachloride are nentioned 4 bronurationa | ow grade
trial kylsilyl azide -- a conpound (3) -- receiving -- 1-1.2 a twice nol and a
Lewis acid -- a conpound (3) -- receiving -- 5 - 20 nol %-- using is
desirabl e 10 - 30 hours of reaction tinme are [ reaction tenperature / 50-100 **,
especially 60-80 degrees C ] desirable. A silica gel colum chronatography etc
can performrefining.

[0029] An optical -activity (2S and 3S)-cycl ohexyl *****x**xx** derjyative (5) is
obt ai ned by hydrocracking a conpound (4) to a conpound (4) using the catal yst of
1 - 10%of the weight of 5 - 10% pal | adi um carbon etc. As for reaction
tenperature, it is preferably good to perform 10-30 degrees C and hydrogen
pressure, and to perform[ 0-50-degree C] reaction tine at 15 - 25atm preferably
one to 30 atmin 10 - 40 hours. Although especially the amunt of solvents is not
limted, its thing of a conmpound (4) used an anbunt (capacity) 3- 5 tines is
desirabl e. Here, although the | owgrade trialkylsilyl group of the 2nd pl ace
changes to a hydroxy group when al cohol is used as a solvent, when a
tetrahydrofuran etc. is used, it does not change. Refining renoves the catal yst
after a reaction, and after it distills off a solvent, a silica gel colum
chromat ography etc. can performit.

[0030] Thus, the configuration inversion to obtained (2R and 3S)-cycl ohexyl
Frkxxkkxkkxkx (6) froman optical-activity (2S and 3S)-cycl ohexyl| ****x*x*xskx*
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derivative (5) is well-known technique (J. Am Chem Soc., 1949, 71 volunes, and 110
pages) shown by the followi ng reaction fornmula. It can carry

out.

[ 0031]

[ Formul a 22]

[0032] (Among a formula, R6 shows the phenyl group which nmay have the | ow grade
al kyl group or the substituent, and RL and R2 show the sanme thing as the above)

[ 0033] A compound (14) is obtained by naking an acyl -chl oride conpound react to a
conmpound (5) under presence of a base. As an acyl -chl oride conmpound, an acetyl
chloride, a chlorination propionyl, the chlorination butyryl, a benzoyl chloride,
a chlorination 2-nmethyl benzoyl, a chlorination 3-nethyl benzoyl, a chlorination
4-met hyl benzoyl, a chlorination 2-nethoxy benzoyl, a chlorination 3-nethoxy
benzoyl, a chlorination 4-methoxy benzoyl, a chlorination 2-****** henzoyl, a
chlorination 3-****** henzoyl, a chlorination 4-****** phenzoyl, etc. are
mentioned. As a base, a trimethylanmine, a triethylamne, a diisopropyl

ethyl am ne, a pyridine, 4-dinmethylam no pyridine, etc. are nentioned. noreover, a
base -- a conpound (5) -- receiving -- 1-1.2 twice -- it is as good as the **
**** A reaction is -20 degrees C - 30 degrees Cin tenperature, and is perforned
by making it react for 6 to 20 hours. Al though especially the amount of solvents
is not limted, it is desirable to use an anmobunt (capacity) 3- 5tines to a
compound (5). After it processes refining with an after [ reaction ]
IN-hydrochloric acid and it distills off a solvent, a silica gel columm

chromat ography etc. can performit.

[ 0034] A compound (15) is obtained by naking the thionyl chloride of a nmol react
a conpound (14), its 1, - 3 tines. Areaction is -20 degrees C - 50 degrees Cin
tenperature, and is perforned by nmaking it react for 1 to 3 hours. Al though
especially the ambunt of solvents is not linmted, it is desirable to use an
anount (capacity) 1- 3 tinmes to a conpound (14). After a reaction, if a solvent
is distilled off, a conpound (15) will be obtained. A conpound (15) is obtained
as a hydrochlori de here, when a thionyl chloride is used.

[ 0035] A conmpound (6) nelts a conmpound (15) to a hydrochloric acid 20 of an
anmount (capacity), - 25%the 5 - 10 tines, and is obtained by making it react in
reaction tenperature 80-100 **, the reaction time 5, - 20 hours. A conpound (6)

i s obtained by condensing a reaction solution. In addition, when a conpound (15)
is used with a hydrochl oride, a conmpound (6) is obtained as a

hydr ochl ori de.

[ 0036] Thus, what is necessary is to nelt into xeransis

- 17 -



JP 05-001000 A

hydrochl ori c-aci d- gas-al coholic m xed liquor, to be the tenperature of 70 - 100
** to make it react for 1 to 5 hours, to performan esterification, and just to
neutralize further, in order to acquire the ester field (7) fromthe obtained
conmpound (6).

[0037] As al cohol used here, a nethanol, ethanol, propanol, an isopropanol, a
but anol, an isobutanol, sec-butyl alcohol, tert-butyl alcohol, etc. are

nmenti oned. A xeransi s hydrochl ori c-aci d-gas-al coholic m xed solution has the
desirabl e thing of a conmpound (6) used an anpbunt (capacity) 3- 5 tinmes. After
distilling off a reaction solution, saturation can nmelt the residue in the
solution of an ampbunt (capacity) the three to 5 tines, can add the aqueous
solution of the base of a nolar quantity there about one to 3 tines, and can be
performed by making it react at the tenperature of -20 degrees C - 30 degrees

C. As a solvent to use, toluene, a tetrahydrofuran, ethyl acetate, chloroform a
met hyl ene chloride, etc. are nentioned. As a base to use, a sodium carbonate, a
sodi um hydr ogencar bonat e, potassi um carbonate, a potassi um hydrogencarbonat e,
etc. are nentioned. After a saturation operation end, refining performs liquid
separation operation and is performed by condensing and recrystallizing an
organi c | ayer.

EXAMPLE

[ Exanpl e] Hereafter, although an exanple explains this invention still in detail,
this invention is not linmted to these exanpl es. Especially neasurenent in an
exanpl e was performed under the follow ng instrunent for analysis and conditions,
unless it |imted.

1. Gas- Chronmmat ography Machi ne Vessel : Shi mazu GC- 9A ( Shi nadzu Make)

Col um: OV-101 Silica capillary-tube phi 0.25mm x 25m (G Sci ences, Inc.

make)

Measurenent Tenperature: It is a tenperature-up injection tenperature: 200
degree- C2. hi gh-perfornmance-chromat ography nachine at a part for 10 degrees-C/in
100- 250 degree C. Vesse| :******xx%*xx 500 (product nade from

************)

Detector: UV detector *x***x*x*xxx%x A84 (product nmade from ****x*xxxxxx)

3. NVR Machi ne Vessel : AM 400 Type Equi prrent 400MHz (Product made from
**********)

Internal -standard Matter: Tetranethylsilane 4. angl e-of-rotati on machi ne
Vessel : DI P-4 type equi prment (day duty light industrial incorporated conpany
make)

5. El enental - Anal ysi s Devi ce: CHN- 2400 (Product made from Par *****x*xxkxx)

6. Mass-Anal ysis Device: MBOB (Hitachi Make)

[ 0040] Exanple 1(2SR)-******_4-cycl ohexyl -(3R)- It reaches 23.25g (0.1 nols) of
the synthetic :2-******_4.cycl ohexyl -3-oxo nmet hyl butyrates which are a
hydroxybutyric acid methyl. Ru2d 42((+)-BINAP) NEt3169ng (O0.1mmbl) It nelted to
met hanol 15m and the m xed solution of 105m of nethyl ene chlorides, and taught
the 500m autoclave, and the reaction was perfornmed at hydrogen pressure 100atm
and 20 degrees C for 20 hours. a reaction solution is condensed and a silica gel
col unmm chromat ography refines (2SR) - ******.4.cycl ohexyl - (3R) - hydr oxybutyric
acid nmethyl 23.30g (99% of yield) was obtai ned Anal ysis of a gas chromat ography
showed that the Singh field was 65% and the anti field was 35%

Optical purity Singh field 92%e (96:4)

Anti field 82%e (91:9)

the decision of optical purity -- (2 SR -******_4.cycl ohexyl - (3R)-hydroxybutyric
acid methyl 47ng (0.2mol) and (R)-al pha-nethoxy-al pha-truffe ****** pet hyl phenyl
acetic-acid chloride 51ng (0.2nmol) -- pyridine 1m -- it was nmade to react in
inside for 5 hours, and HPLC anal ysis determ ned by considering as the ester
compound of a (R)-al pha-nethoxy-al pha-truffe ****** pmet hyl phenyl acetic

aci dHereafter, the analysis condition is shown.
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Col um: YMC- PAK A- 003- 3phi 4. 6x250mm (product nmade from, Inc. we
********)
El uat e: Hexane: tetrahydrofuran =99: 1 style a part for **:1m /-- detection
wavel ength: -- again, the ratio of the thing of - field and the thing of the (R
and 32S)-field is 96:4 anong the Singh fields (2S and 3R), and 254nm was
understood that the ratio of the thing of - field and the thing of the (2S and
3S)-field is 91:9 anong the anti fields (2R and 3RThis was deduced fromthe data
of the conpound gui ded after this exanple.
The 1H- NVR (CDdA 3 and del tappm) Singh field 0.84-1.85 (m 13H, CH), 2.43 (s, 1H
OH), 3.82 (s, 1H, OH), 3.82 (s, 3H OCH3), 4.08-4.16 (m 1H, CHO, the 4.20 (d,
1H, J= 6.50Hz, CHO) anti field 0.82-1.86 (m 13H, CH), 2.38 (br s, 1H, OH),
3.82 (s, 3H, OCH3), 4.18-4.23 (m 1H, CHO, and 4.30 (d, 1H J= 3.98Hz, CHO)
[ 0041] Exanpl e 24-cycl ohexyl -(2S and 3R)- 85g [ of nethanol solutions (0.441
mol s) ], and nethanol 100m of the synthetic :28% sodi um net hyl ate of an epoxy
met hyl butyrate It put into the reactor and cooled to 5 degrees Cin the ice
bath. it conmpounded in the exanple 1 there (2SR) -
*x*xxx%_4-cycl ohexyl - (3R) - hydroxybutyric acid nmethyl 100g (0.426 nols) Methanol
200m The nelted sol ution was dropped under cooling. It agitated at 5 degrees C
after instillation for 2 hours. Then, after adding a reaction mixture into 0.1M
phosphat e buffer solution * (pH=7) 500mM cooled at O degree C, reduced pressure
distilling off of the nethanol was carried out. After ethyl acetate's extracting
a residue and distilling off a solvent, a rough product is distilled sinmply
(102-110 degrees C/ 0.1mHg), and it is 4-cyclohexyl. -(2S and 3R)- 56.91g (75%
of yield) of epoxy methyl butyrates was obtai ned.
*0. Conposition: phosphoric-acid 1 sodi um of 1M phosphate buffer sol ution
(NaH2PO4. 2H20) 5. 55¢g phosphori c-aci d di sodi um (Na2HPO4. 12H20) 21. 5g wat er
1000mM GLC It turns out that the ****:transformer ratio of the epoxy conpound
obt ai ned by analysis is 5:95.
1H NVR (CDA 3 and deltappm0.84-1.84 (m 13H, CH), 3.15-3.19 (m 2H, CH), and
3.78(s, 3H, CH3) [al pha] D+30.60 degree (C= 2.25 and nethanol) el enental analysis
Cl11H18C3 It carries out.

C H

miwiE (%) 66.64 9.15
SHHE (%) 66.39 8.91

[ 0042] Exanpl e 3(3S)-azide-4-cycl ohexyl [ 1.0g (73mmol) of and zinc chlorides It
put into the reactor and agitated at 70 degrees C for 20 hours. ] -(29)-
4-cycl ohexyl obtained in the synthetic : exanple 2 of a trimethylsiloxy methyl
butyrate -(2S and 3R)- 14.43g [ of epoxy nethyl butyrates ] (72.9mmol), and
trinmethylsilyl azide 8.4g (73mml) A silica gel colunm chromat ography
(hexane: et hyl -acetate =9:1 (capacity factor)) refines after a reaction, and it is
(3S)-azide-4-cycl ohexyl. -(2S)- 20.29g (91% of yield) of trimethylsiloxy methyl
butyrates It obtained.
1H NVR (CDA 3 and deltappm0.14-0.18 (m 9H, SiCH3), 0.76-1.82 (m 13H, CH),
3.49-3.53 (m 1H, CHN3), 3.75 (s, 3H, OCH3), 4.34 (d, 1H, J= 3.97Hz, CHO
el emental anal ysis As Cl4H27N3C3Si

C H N

SHEEME (%) 53.64 8.68 13.40
EHE (%) 5341 8.84 13,62

[ 0043] Exanpl e 4(3S)-am no-4-cycl ohexyl -(2S)- - (3S) azide-4-cyclohexyl obtained
in the synthetic : exanple 3 of a trinethylsiloxy nmethyl butyrate -(2S)- 50.0g
(159.5mmol ) of trimethylsiloxy methyl butyrates, 2.5g [ of 2% of the weight of
the 5% pal | adi um carbon ] and xeransis tetrahydrofuran 200m of the anount
(capacity) of 4 times was put into the 500m autoclave, and it was nade to react
at hydrogen pressure 25atm and a roomtenperature for 48 hours. After checking
that the raw material had di sappeared by TLC (benzene: ethyl-acetate =8:2
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(capacity factor)), the catalyst was renmpved using cerite. A solvent is distilled
off and it is (3S)-am no-4-cyclohexyl. -(2S)- 36.7g (80% of vyield) of
trimethylsiloxy methyl butyrates was obtained. El emental analysis CL4H29NG3Si |t
carries out.

C H N

SMELfE (%) 58.49 10.17 4.87
EHE (%) 58.72 1052 518

[ 0044] Exanpl e 5(3S)-bends ani no-4-cyclohexyl [ It put into the reactor, and
considered as O degree C of inside **s in the ice bath, and 4.89g (34.8mmmol) of
benzoyl chlorides was dropped slowy. ] -(2S)- - (3S) ami no-4-cycl ohexyl obtained
in the synthetic : exanple 4 of a hydroxybutyric acid nethyl -(2S)- Xeransis
tetrahydrofuran 100m of 10.0g (34.8mmol) of a trimethylsiloxy methyl butyrate,
and its anpbunt (capacitylt agitated for 16 hours, after returning to a room
tenperature. 10mM of 5% hydrochloric-acid aqueous sol utions was added to the
reaction mxture, and the reaction was stopped. Ethyl acetate extracts, after
distilling off a solvent, a silica gel colum chronmatography
(benzene: et hyl -acetate =10:1-5:1 (capacity factor)) refines, and it is (3S)-bends
am no- 4-cycl ohexyl. -(2S)- Hydroxybutyric acid nethyl 10.3g (92% of yield) was
obt ai ned.
1H NVR (CDA 3 and deltappm0.78-1.94 (m 13H, CH), 3.82 (s, 3H, OCH3), 4.43 (d,
1H, J= 2.95Hz, CHO), 4.62- 4.71 (m 1H, CHN), 6.31 (d, 1H, J= 9.06Hz, NH), and
7.40 -7.80 (m 5H, ArH) elenental analysis CL8H25NO4 ****x**
C H N
BHEME (%) 67.69 7.80 4.39

e (%) 67.38 8.23 4.66

M5 i e: 320( M+1) + [ 0045] Exanpl e 6(3S)-am no-4-cycl ohexyl -(2R)- - (3S) bends

am no- 4-cycl ohexyl obtained in the synthetic : exanple 5 of a hydroxybutyric acid
hydrochl oride -(2S)- hydroxybutyric acid methyl 10.0g (31.3mmol) It nmelts to

tol uene 30m of an anount (capacity) the 3 tines, and is 9.3g (78.3mvl) of
thionyl chlorides at 5 degrees C under ice-cooling. After dropping, it agitated
as 30 degrees C for 2.5 hours. the residue obtained after collecting solvents --
100m of the 6N-hydrochloric acids of the amount (capacity) of 10 tines adding --
warm ng (90 degrees C of inside **s) -- it agitated the bottomfor 16 hours |t
washes with toluene, after renoving a benzoic acid, a water |ayer is condensed,
and it is (3S)-am no-4-cyclohexyl. -(2R)- 6.37g (85% of yield) of hydroxybutyric
aci d hydrochl ori des was obt ai ned.

1H NVR (D20, deltappn)0.90-1.81 (m 13H, CH), 3.72-3.78 (m 1H CHN), 4.44(d, 1H,
J= 3.53Hz, CHO) [0046] Exanpl e 7(3S)-am no-4-cyclohexyl [ It nmelted in 42m of
the solutions of the isopropanol-hydrochloric acid gas of the anpbunt (capacity)
of 10 tinmes, and agitated at 80 degrees C for 3 hours. ] -(2R)- - (39

am no- 4-cycl ohexyl obtained in the synthetic : exanple 6 of a hydroxybutyric acid
i sopropyl -(2R)- 4.2g (14.6mmol) of hydroxybutyric acid hydrochl ori des Sol vents
were col |l ected, chloroformand the saturation sodi um hydrogencar bonat e aqueous
solution were added to the obtained residue, and |liquid separation operation was
performed. 4.1g (95% of yield) of rough products was obtai ned by condensing the
obt ai ned organic | ayer under reduced pressure. The obtai ned rough product was
melted to the diisopropyl ether, the hexane was added, and the recrystallization
was performed. The separated white needle crystal is filtered, and it dries, and
is (3S)-am no-4-cycl ohexyl. -(2R)- Hydroxybutyric acid isopropyl 3.36g (82% of

yi el d) was obtai ned. The gas chromat ography showed that it was the 98% of the
degrees of chem cal pure.

m p. 85.5-86 degree-( al pha] 24D-21.50 **(C= 1.03 and CHC 3) 1H- NWR (CDd 3 and

del tappm 0.82-1.82 (m 13H, CH), 1.29 (d, J= 6.26Hz, 6H CH3), 3.20-3.90 (m 1H,
CHN), 3.97 (d, J= 2.38Hz, CHO, 5.08-5.19 (m 1H, OCH)
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