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of 'the Invention The present invention relates to a pr [a pari ng
. 5-substitued-6-cyclic- 5 5,6,7,8-tetrahydronapht hal en- ammmm Mmﬂm‘m s useful
as an estrogen agonist. The vaI ue of naturally occurring estrogens and
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fully active estrogens oweve e recogni ze sk.of
uteri ne cadeng dimingtien et excehsivanigrewvthy of rbmgly eblainiin hweroen Vbiradismygdnes, it

prevention of cardiovascular disease; treatment of osteoporosis; treatment of
prostatic carcinoma; and suppression of post-partum lactaton [Goodman and
15  Gilman, The Pharmacological Basis of Therapeutics (Seventh Edition) Macmillan
Publishing Company, 1985, pages 1421-1423]. Accordingly, there has been
increésing interest in finding newly synthesized compounds and new uses for
previously known compounds which are demonstrably estrogenic, thlS is, able to

mimic the action of estrogen in estrogen responsive tissue.
20 From the viewpoint of pharmacologists interested in developing 'new, drugs
useful for the treatment of human diseases and specific pathological conditions, it is
j most important to prot:ure compounds with some demonstrable estrogen-like function
but which are devoid of proliferative side-effects. Exemplifying this latter view,
osteoporosis, a disease in which bone becomes increasingly more fragile, is greatly
25 ameliorated by the use of fully active estrogens; however, due to the recognized
| increased risk of uterine cancer in patients chronically treated with active estrogens, it
is not clinically advisable to treat osteoporosis in intact women with fully active
estrogens for prolonged periods. Accordingly, estrogen agonists are the primary

. interest and focus. |

30 Osteopdrosis is a systemic skeletal disease, characterized by low bone mass
and deterioration of bone tissue, with a consequent increase in bone fragility and
susceptibility to fracture. In the U.S., the. condition affects more than 25 million
people and causes more than 1.3 million fractures each year, including 500,000
spine, 250,000 hip and 240,000 wrist fractures annually. These cost the nation over



"is not clinically advisable to treat osteoporosis in intact wonen with
fully active estrogens for prolonged periods. Accordingly, estrogen
_agonists are the primary interest and focus. 30 Osteoporosis is a systemc
skel etal di sease, characterized by | ow bpne mass and deterioration of bone
tissue, with a consequent increase in bone fragility and susceptibility to
fracture. In the U S, the. condition affects nore than 25 mllion people
and causes nore than 1.3 mllion fractures each year, including 500,000
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Process A) f.or pr [ conpound of
( )an |ncre£se%pr%5( o?%ngome rial cancer. Although the risk of endometrial cancer is

15 thought to be reduced by a concurrent use of a progestogen, there is still concern
about possible increas_ed risk of breast cancer with the use of estrogen.

Summary of the Invention

The present invention relates to a ‘process (Process A) for preparing a compound of

the formula
20
P
D, EI ~p
A
25
| X ?<Y
I
e
wherein:
30 _A:is_ selected from CH, and NR;
' ' B, D and E are independently selected from CH and N;
Yis

(@) phenyl, optionally substituted with 1-3 substituents
independently selected from R*;



"the fornula 20 Zi -G 25 B-4Y ()e HO wherein: 30 Ais selected from CH2
and NR;, B, D and E are independently selected fromCHand N, Y is (a)

. phenyl, optionally substituted with 1-3 substituents independently
selected fromR4; -3- (b) naphthyl, optignally substituted with 1-3
substituents independently selected fromR4; (c) C3-C8 cycl oal kyl
optionally substituted with 1-2 substituents independently selected from
R4; 5 (d) C3-C8 cycloal kynyl, optionally substituted with 1-2 substituents
i ndependent |y sel ect e@) f r oflapRéHyl, (oplioralll sMSstiERstPRIte o-3rbsiitaents | € cont ai ni ng
up to two heteroatons sel,eg%ed frq:)mei ecgrou .consisting of -0-, -NR2- and
-S(0), -, optionally substi PBtREFIGNSEleteiMRR 't uents 10 i ndependent |y

sel ected fromR4; (f)(cp siG.-Cpojaiiatd!, ReticiaNg ¥edsBituta Wigh N2n@bsiludris t WO

het eroat ons sel ected fromctjhe qr OEP ?ons' sting of -0-, -NR2- and -S(On-
optional |y substituted w t'ROSReEUERH ssteiei‘if'éj’rlt A" Rndependent | y

5 (d) C;-Csq cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;
(e) a five membered heterocycle containing up to two
heteroatoms selected from the group consis'ting of -O-, -NR%-
and -S(O),-, optionally substituted with 1-3 substituents

10 independently selected from R*;
T ) a six membered heterocycle containing up to two heteroatoms
~ selected from the group consisting of -O-, -NR? and -S(O),-
optionally substituted with 1-3 substituents independently
selected from R*; or |
15 : (9) a bicycl'ic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl! ring, said heterocyclic ring
containing up to two heteroatoms selected from the grdup
consisting of -O-, -NR?-, NR? and -S(O),-, optionally
substituted with 1-3 substituents independently selected from
20 R, |
Z'is
(@)  -(CHz), W(CHy)o-;
i (b)  -O(CHp), CR°R’-;
- (©)  -O(CH)W(CHy)q;
25 (d)  -OCHR?CHR®-; or
(e) -SCHR?*CHR®-;
Gis
(@  -NRR%;
(b) .
fas - <<CHa>mﬂz'a

(CHy>n—/



"selected fromR4; or 15 (g) a bicyclic ring systemconsisting of a five or
six nmenbered heterocyclic ring fused to a phenyl ring, said heterocyclic
,ring containing up to two heteroatons sel ected fromthe group consisting
of -0-, -NR2-, NR2- and -S(O S, optionajly substituted with 1-3
substituents independently selected from 20 R4; Z is (a) -(CH2)p
WCH2)g-; (b) -Q(CH2)p CRSR6-; (c) -Q(CH2)pW CH2) a; 25 (d) - OCHR2CHRS-;
or (e) -SCHR2CHR3-; Gis (a) -NR7R8; (b) -30 (CH) -~ Z 2 (CH2) n -4-
wherein nis 0, 1 or 2; mwgerdinds Ol 13i 2R id 5, 26\“‘$ZZTSQNH -Si,hsﬂor - CH2-

optionally fused on adj ac '?:I car bon atons with one or enyl ri ngs
and, optionally i ndependeritdiy: QatrnallY {Hsed OBr?dJQGSPtH@FP%%tWBM@hPBePﬁree

substituents and, opti OnaHWJbphénylIﬁld@@@ﬁd’&:lb‘hbﬂall?rhdébéﬁcﬂﬂﬂ? sibdtifutéd eem cal |y
suitable substituent selected from R4; % g X i C am ne contai ni ng
five to twel ve carbon atorfé@ rbQqy wighuene to’ threes b tltuentsa d, optionally,

5 independently on nitrogen with a chemically suitable
substituent selected from R*: or
(c) a bicyclic amine containing five to twelve carbon atoms, either
- bridged or fused and optionally substituted with 1-3
substituents independently selected from R*;
10 Z' and G in combination may be

.- » e

N . N\
-0C Hz —<:-/( n )
15 Wis
(@  -CHg;
(b)  -CH=CH-:
(c) -O-;
(d)  -NR%*,
20 (e) 'S(o)n';
(f)
_ 0
. I
‘,/') _C_ ’
25 (@)  -CR¥OH)-;
(h) -CONR?;
(i) -NR2CO-;
@)
300 " poor
(k) -C=C- |

R is hydrogen or C+-Cs alkyl;
R? and R® are independently



" bri dged or fused and optionally substituted with 1-3 substituents
I ndependently selected fromR4; 10 Z° and G in conbination may be R2 N
,-OCH2 n 15 Wis (a) -CGR2-; (b) -CH=CH; (c) -0-; (d) -NR2-; 20 (e)
-S(O,,-; (f) 0 -C 25 (g) -CR(OH)-;-g-h) -CONR2-; (i) -NR2CO-; 30 S

or (k) -C=C-; Ris hydrogen or Cl-C6 alkyl; R2 and R3 are independently
-5- (a) hydrogen; or (b) Ci1-C4 alkyl; R4 is (a) hydrogen; 5 (b) hal ogen;

(@) hydrogen; or

(b) C,-C, alkyt;

R*is
(@)  hydrogen;
5 (b) halogen;

(©) C,-Cs alkyl;

(d) . C4-C,alkoxy;

(e) C,-C, acyloxy;

1] C,-C, alkylthio;

10 (@  Cy-C, alkylsulfinyt;
S (h) C,-C, alkylsulfonyl;
~ )] hydroxy (C,-C,)alkyl;
) aryl (C4-Cy)alkyl;
(k)  -CO.H;
15 O  -CN;
(M) -CONHOR;
(n)  -SO,NHR;
(o) -NH;;
(p) C,-C4 alkylamino;
20 (@  C4-C, dialkylamino;
(r -NHSO.R;
(s) -NO,;
®) -aryl; or
~ (U  -OH.
25 R® and R® are independently C,-Cs alkyl or together form a C3-C,, carbocyclic
ring;

R’ and R® are independently
(@) bhenyl;

_ (b)  aC;-Cyg carbocyclic ring, saturated or unsaturated;

30 _ | o () a C;-C;; heterocyclic rlng contalnmg up to two heteroatoms
: “ se!ected from -O-, -N- and S- '
(@ H
(e) C,-Cs alkyl; or
(N form a 3 to 8 membered nitrogen containing ring wifh R®or R%;



(c) C1-C6 alkyl; (d) . Cl-C4 alkoxy; (e) Cl-C4 acyloxy; (f) Cl-C4

al kylthio; 10 (g) C1-A4 alkylsulfinyl; (h) C -C4 al kylsulfonyl; (i)

. hydroxy (C, -C4)alkyl; (j) aryl (C-C4)alkyl; (k) -CO2H, 15 (1) -CN; (m
-CONHOR;,  (n) -S2NHR; (0) -NH2; (p) G&-C4 al kylamno; 20 (q) Cl-C4

di al kylam no; (r) -NHSQ2R, (s) -N&2; (t) -aryl; or (u) -OH 25 R5 and R6
are independently Cl-C6 alkyl or together forma C3-Cl0 carbocyclic ring;
R7 and R8 are |ndependently (a) phenyl; (b) a C3-Cl10 carbocyclic ring,
saturated or ungitandaR’cnl gitl3d lihedr ax riay fmbgbﬁﬂmybe&ubstmge@wnh@pﬁbng up

to two het %r@@tsﬂgﬁnuen%ellnggﬁe%ge;n'iy gélec(?ed from C 8(96 alkﬁ haloge(n Ikoxy, hydroxy
and carboxy;,
a ring formed by R’ and R® may be optionally fused to a phenyi ring;

5 eis0,1or2
mis 1, 2 or 3;
nis 0, 1or2;
pis0,1,2o0r3;
qis0,1,20r3;
10 and optical and geometric isomers thereof;
S comprising selectively deacetylating a compound of the formula
T
e
79
/
/‘\ B—Y
I
)I\ /()e
15 wherein R is (C;-Cg)alkyl, (C,-Cg)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkenyl or
}] alkynyl groups are optionally substituted by one to three halo, in the presence of a

hydrolytic enzyme and an aqueous buffer solution.
The terms “GC-4, PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G,
MAP10 and SAM II" are names of lipase enzymes used in this invention and sold by
20  Amano Chemical Co., 1157 North Main Street, Lombard, IL 60148
The terms ‘lipase from Pseudomonas fluorescens, lipase from. Cand/da
cylmdracea Ilpase from Mucor miehei, llpase from Wheat germ Ilpase from Rhizopus
.__arrhlzus lipase from Mucor javanicus, Ilpase from Pseudomonas cepac:a hpase from
Cadia lipolytica and lipase from Penicillium roqueforti” are names of lipase enzymes
25  used in this invention and sold by Fluka Chemical Co., 1001 West St. Paul Avenue,
Milwaukee, WI 53233.



"(e) C1-C6 alkyl; or (f) forma 3 to 8 nenbered nitrogen containing ring
wth RS or R6; -6- R7 and R8 in either linear or ring formmay optionally
be substituted with up to three substituents independently selected from
"Cl1-C6 al kyl, hal ogen, al koxy, hydroxy and carboxy; a ring forned by R7 and
R8 may be optionally fused to a phenyl ring; 5 eisO, 1 or 2, mis 1, 2 or
3; nis 0, 1or 2; pis0,1,20r3; qis 0, 1, 2 or 3; 10 and optical and
geonetric isonmers thereof; conprising selectively deacetylating a conmpound

f the f | z 65711 -
?c Cg) alork ;ru a The ferm& up@proté(n “Ba%; Ea#70 6571 d\xhéﬁgwsﬁrﬁieem l%asbscagl 7koenyl or
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"GC- 4, PS30, AY ) L-10, AP-1
11" are names of''§ gﬁg% @?29%@5“ Gadida ryiindracaanfiease Bamaatrogibactsgum 20
Amano CBemigtos&, , liphdd 7 frdler tMuddal ishiei & Gibasd-OfféHar (hanblleaﬁgl‘hgase-rhﬁorﬁer”s

"l i pase fr%gn Pseudonopas f | uorescens | i pase from Candi da cylindracea,

| i pase fro dYronasstgrescens 2a¢ 'P?%?anbgf”Z@@‘#%{"Vﬁﬁaa%’é faresth ehipaspus
arrhi zus, lenppaes Lssan thib GivehfdrpdiCstsid bl IRRRSAbhEANBIESRMJSTIRMIGERBCT @,

|1 pase fror?m Elmwood Avenue, Sharon Hill, PA 19079,

The term “PPL, type II” is a name of a lipase enzyme used in this invention
10 and sold by Sigma Chemical Co., P. O. Box 14508, St. Louis, MO 63178.

The term “Lip-300" " is a name of a lipase enzyme used in this invention and
— sold by TOYOBO Chemical Co., 1450 Broadway New York, NY 10018.

The terms “immobilized, hog liver, esterase from Hog pancreas, esterase
from Thermoanaerobium brockii, esterase from Bacillus sp and esterase from Mucor

15 miehi” are names of esterase enzymes used in this invention and sold by Fluka
Chemical Co., 1001 West St. Paul Avenue, Milwaukee, WI 53233.

The terms “cholesterol esterase from Porcine pancreas, cholesterol esterase
from Bovine pancreas, cholesterol esterase from Pseudonomas fluorescens,
éholesterol esterase from Porcine liver, cholesterol esterase from Rabbit liver,

20 cholinesterase, chélinesterase from Electﬁé eel, cholinesterase, choloylglycine
hydrolase and Porcine liver E-3128" are names of esterase enzymes used in this
invention and sold by Sigma Chemical Co., P. O. Box 14508, St. Louis, MO 63178.

‘The terms “cholesterin-esterase and cholesterin esterase from Pseudonomas

P fluorescens” are names of esterase enzymes used in this invention and sold by

25  Boehringer Mannheim Chemical Co., 9115 Hague Road, Indianapolis, IN 46250.
The terms “cat 1-1256, dog 17379, eel I-1266, horse 19627, calf 17876, guinea
pig 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal

17627, rattlesnake 19885, trout 15131, turtle I-0757, rat 11380, lungfish 17377, salmon

17502, eel (electrophorus electricus) I838O and lemon shark |1 130" are names of liver

30 " acetone powder enzymes used |n thIS mventlon ‘and sold by Sigma Chemlcal Co., P.

O Box 14508 St. Louis, MO 63178. .

The present mventlon further relates to Process A wherein the hydrolytic
enzyme is lipase.



Cadia lipolytica and Iipase fromPenicilliumroquefort!' are nanes of
|i pase enzynes 25 used in this invention and sold by Fluka Chemcal Co.,
. 1001 West St. Paul Avenue, M| waukee, W 53233. -7- The terns "lipoprotein
l'i pase ca#70-6571-01, and lipoprotein |i%pase ca# 70 1481-01" are nanes of
| i pase enzynes used in this invention and sold by Genzyme Chem cal Co.,
One Kendal | Square, Canbridge, MA 02139. The ternms "lipase from Candi da

cylindracea, |ipase from Chronobacterium 5 viscosum |ipase from Micor

m ehei, |ipase Themresant imention firtheagelafasotn PReessl dnwherwirt theo hgdrolgtks  and
|i pase frogy 'ezi?%g%r joveus" are nanmes of |ipase enzymes used in this

I nvention and so y Réeconbi nant Biocatal ysis Chemcal Co., 512 El mmood

Avenue, Sharon WHh¢|present I9@ndon Tirther eelatesPlLPracege Al Whereth thenayarolyfic a

| i pase enz arl LSl ntion 10 and sold by Sigma Chem cal Co.,
P. O Box %rﬁ/gﬁgg}/gr%gfg?é?om&gﬂ?& The term "Lip-300" " is a nane of a

| i pase ®&nzyne u§b@iprmenﬁmseritinnmrtheorelaiasjlt'q Brokesshy wher@BBe Ghase isaC-8p. , 1450
Froachey: oS0 81, REIARIR: e ARELTEAR THORG Koy AT upBRL o5t
Baci | | us sfomanBsestomonss Miomscditsc dipasel 5om Shhdida rcglimusares, tfp-204, dipase
SrEYITeS UinEhBel iR el o L Ren e B Parert i e
Por ci ne paRsgusiagioneh duessiseens) lipaseeirarseRhitopum rideatisn @Phatypeed sipasédloest er ol
oLt R e KUDhRACA T OSSRl BB o ' ™
-chol i nest ePeaugofnooas Eemacia; lipasedtom Chdkilipelstica; bsese fonoPeyititiumaoqeefotty dr ol ase
D ene on L8 s B TR Sl RSB R R AR RS
63178. Theca#fh$481e@bl est eri n-est erase and chol esterin esterase from
Pseudonormas The present invention further relates to Process A wherein the esterase is
15 PLE-A, immobilized, hog liver, esterase from Hog pancreas, Porcine liver E-3128,
cholesterin-esterase, cholesterol esterase from Pseudonomas fluorescens,
cholesterol esterase from Porcine pancreas, cholesterol esterase from Bovine
pancreas, cholesterol esterase from Pseudonomas fluorescens, cholesterol esterase
from Porcine liver, cholesteroll esterase from Rabbit liver, cholinesterase,
20  cholinesterase from Electric eél, cholinesterase, choloylglycine hydrolase, esterase
from Thermoanaerobium brockii, esterase from Bacillus sp and esterase from Mubor
miehi.
" The present.invention further relates to Process A wherein the liver acetone
i powder is cat 11256, dog 17379, eel 1266, horse 19627, calf 17876, guinea pig
25 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal
17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat 11380, lungfish 17377, salmon
17502, eel (electrophorus electricus) 18380 and lemon shark 11130.
The present invention further relates to Process A wherein the hydrolytic
enzyme is immobilized on a solid support. | o
- 30 ' The present invention further relates to Process. A wherein the hydrolytic
enzyme is in pure crystalline form. o - | "
The present invention further relates to Process A wherein the aqueous buffer -
solution is a phosphate, citric acid or boronic acid solution.



fluorescens” are nanes of esterase enzynes used in this invention and sold
by 25 Boehringer Mannhei m Chem cal Co., 9115 Hague Road, Indianapolis, IN
. 46250. The ternms "cat 1-1256, dog 17379, eel 1-1266, horse 19627, calf
17876, guinea pig 11631, nouse 18254, ¢mat 12635, chicken 18001, sheep
10132, pigeon 18376, seal 17627, rattlesnake 19885, trout 15131, turtle
1- 0757, rat 11380, lungfish 17377, salnmon 17502, eel (el ectrophorus
el ectricus) 18380 and | enon shark 11130" are nanes of |iver 30 acetone
powder - enzynes The@desent inkergion fiurther relates talPsoocksks AwhSramtheGuasdesabuffes. , P.

0. Box 145 . i 63 The.present, invention further relates to
Process A \Qﬁﬁlgtr'oe% ?}as{‘%éH%?Ml\%nya[ ‘g%%f %%Oi@ﬁgo F?g{]?fp?g&fé?- 8- The present
i nvention furt hdheme¢sent nveotider ettsstola wheess fort grepdrindraotorhpaundesizbigre i s
esterase. fhe present invention further relates to Process A wherein the
hydrolytic enzyne is |liver acetone powder. 5 The present invention further
rel atesSto Process A wherein the lipase is GC-4, PS30, AY30, PGE, AK, N,
L-10, AP-12, FAP-15, R-10, G MAP1l0O, SAM I I, };pase from Pseudononas

Li p-

fluorescens, |ipase from Candi da cyli ndracea, 300, lipase from

Chr onobact eri um vi scosum |ipase fro cor_Ni ehei|, |ipase from Pancreatic,
Pseudononas fl uorescens, |ipase frad@n Rhi 2gpus\ni vegus, PPL, type Il, |ipase
from 10 Wheat germ 1|ipase from Rhizopus arrhi Zus, |ipase from

Mucorj avani cus, |ipase from Pseude;{pas cepacia, lipase from Cadi a

|'i polytica, |ipase from Penicillj dgueforti, |ipoprotein |ipase

ca#70-6571-01, |i pase fron1Porc4
- 70-1481-01. The present inventi oR
-gsterase is 15 PLE-A, inmobilized
Porcine liver E-3128, cholesterin-
Pseudononas fl uorescens,

reas and |ipoprotein |ipase ca#
ates to Process A wherein the
sterase from Hog pancreas,
bl est erol esterase from

-

HO VIi

comprising selectively deacetylating a compound of the formula

R1)j\o vill

wherein R' is (C4-Ce)alkyl, (C-Ce)alkenyl, (C2-Ce)alkyny! wherein the alkyl, alkenyl or .
alkynyl groups are optionally substituted by one to three halo in the presence of a
hydrolytic enzyme and an aqueous buffer solution.

10



chol esterol esterase from Porcine pancreas, chol esterol esterase from
Bovi ne pancreas, chol esterol esterase from Pseudonomas fl uorescens,
. chol esterol esterase from Porcine liver; cholesterol esterase from Rabbit
liver, cholinesterase, 20 cholinesteraseofromElectric eel, cholinesterase,
chol oyl gl yci ne hydrol ase, esterase from Thernoanaerobi um brockii, esterase
fromBacillus sp and esterase from Mucor mehi. The present invention
further relates to Process A wherein the |iver acetone powder is cat
1- 1256, dog 17379e mrekeri-ihA6tion hetates 19G2 procesd f(PoE8ES ,B)gidr NRépdring a 25
11631, nou 0 2635, chicken 18001, sheep 10132, pigeon 18376,
seal 17627?8?ég5%ggﬁ§i@%Té§85, trout 15131, turtle 1-0757, rat 11380,
| ungfish 17377, salnon 17502, eel (electrophorus electricus) 18380 and
| eron shark 11130. The present invention fdrtHer relates to Process A
wherein the hydrolytic enzyne is inqph(r?zed on a solid support. 30 The
presentSinvention further relates t& Process, A wherein the. hydrolytic
enzyne is in pure crystalline form [fhe gresent invention further relates
to Process A wherein the aqueous buf .~ solution is a phosphate, citric
acid or boronic acid solution. -9- Thefpresent invention further relates to
Process A wherein the agueous sol ution has a pH between a pH of
about 6 to a pH of about 8. Th¢ ; iB™¥ntion relates to a process for
prepari ng a conpound of the ‘ A 5 NI{{)\AI cqnpri sing sel ectively

STy wherein:
s A is selected from CH, and NR;
B, D and E are indepéndently selected from CH and N;
Yis
15 (a) phenyl, optionally substituted with 1-3 substituents
' independentiy selected from R,
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R“;
(¢ C3-Cs cycloalkyl, optionally substituted with.1-2 substituents
20 independently selected from R?;
(d) C3-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;

(e) a five membered heterocycle containing up to two

N

heteroatoms selected from the group consisting of -O-, -NR%
25 and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R%;
® a six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR? and -S(O),-
optionally substituted with 1-3 substituents independently
30 selected from R, or ' o
(@)  -abicyclic ring system consisting of a five or six membered |
heterocyclic ring fused to a phenyl ring, said heterocyclic ring
containing up to two heteroatoms selected from the group'
consisting of -O-, -NR?-, NR* and -S(O),-, optionally



RL O/ VIIl 10 wherein R1 is (C, -C6)al kyl, (C2-C6)al kenyl, (C2-C6)alkynyl
wherein the al kyl, al kenyl or alkynyl groups are optionally substituted by
.one to three halo in the presence of a' hydrolytic enzyme and an aqueous
buffer solution. -10- The present inventfion relates to a process (Process
B) for preparing a conpound of the formula: Z1 -G 5 E' B-OY HO ()e 10
wherein: A is selected fromCH2 and NR;, B, D and E are independently
selected fromCH and N, Y is 15 (a) phenyl, optionally substituted with
1-3 substituents i ndependambiitutedalitict-8 dubstiuentinddpehdempiteltted b i onal |y
substituted wth 1-3 substifuents independently selected fromR4; (c)
C3-C8 cycl oal kyl, optionalTy substituted with. 1-2 substituents 20
i ndependent |y set'ésted from R4; (d) C3-C8 cycloal kynyl, optionally
‘substituted with 1-2 bsti iindependent|ly selected fromR4; (e) a
five menbered heteroé%gle'é%ﬁgg%i?ﬁﬁfup to two heteroatons selected from
the groBp consisting (8f - CO(CHNRZRR®-;

(c) -O(CH,),W(CHy)q;
(d) -OCHR2CHR®-; or
(e) -SCHR?CHR?-;

Gis
10 _ (@) -NR'R?,
oy (b)
(CH2d ™\
_¢\< 78
 N(CHp> n—/
15
whereinnis 0, 1or2; mis 1, 2 or 3; Z%is -NH-, -O-, -S-, or
-CH_-; optionally fused on adjacent carbon atoms with one or
two phenyl rings and, optionally independently substituted on
carbon with one to three substituents and, optionally,
20 independently on nitrogen with a chemically suitable
substituent selected from R*; or
(c) a bicyclic amine containing five to twelve carbon atoms, either
""‘;_; ' bridged or fused and optionally substituted with 1-3
~ substituents independently selected from R?;
25 Z' and G in combination may be
RB
N
-0CH, 4<:/E n 3
30 Wis
(a) -CHz-;
(b) -CH=CH-;
() -0+

(d) -NR?-;



25 and -S(On-, optionally substituted with 1-3 substituents independently
selected fromR4; (f) a six nenbered heterocycle containing up to two
. heteroatonms selected fromthe group consisting of -0-, -NR2- and -S(O)-
optional ly substituted with 1-3 substitagnts independently 30 selected from
R4; or (g) a bicyclic ring systemconsisting of a five or six nenbered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring
containing up to two heteroatons selected fromthe group consisting of
-0-, -NR2-, NR2- and(e)S(Or8(Q),optionally -11- substituted with 1-3
substituents indepencaﬁntly selected from R4; Z is ' (a) -(CH2)p WCH2)g-;
5 (b) -QCH)P CRBR6-Y (c) -Q(CH2)pW CH2)g; (d) -OCHR2CHR3-; or (e)
-SCHR2CHR3-; Gis 10 (a) -NR R8; (b) (CHZ)m- --y~ Z2 ( CH2) n-/ 15
wherein nis 0, 1 or 2; mis 1, 2 or 3;”22 is -NH, -0-, -S-, or

5
(@  -CR*OH);
(hy  -CONRZ%;
(i) -NR?CO-;
1)
10~
(k) -C=C-;
Ris hydrogen or.C,-Ce alkyl;
15 '~ RZ?and R*are independently

(@) hydrogen; or
(b) Cy-C, alkyl;
R*is .
. (@) hydrogen;
20 (b) halogen;
() C,-Cs alkyl;
(d) C,-C, alkoxy;

7 (e)  C4-Csacyloxy;
~ - () Cy-Cq alkylthio;
25 (9) C,-C, alkylsulfinyl;

(h) - Cy-C,alkylsulfonyl;
0] hydroxy (C;-C,)alkyt;
)] aryl (C;-C,)alkyl;

(ky  -CO:H;

30 () -CN;
(m) -CONHOR,;
(")  -SONHR;
(o) -NH;;

(P) C,-C, alkylamino;



-CH2-; optionally fused on adjacent carbon atons with one or two phenyl
rings and, optionally independently substituted on carbon with one to
. three substituents and, optionally, 20'independently on nitrogen with a
chemcally suitable substituent selected fromR4; or (c) a bicyclic am ne
containing five to twelve carbon atons, either bridged or fused and

optionally substituted with 1-3 . substituents independently selected from

R4; 25 Z
(b)
- CR2((OH) -

10

<, ’
~

. T

15

- CH=CH- ;

and Gin conmbination may be R2 -OCH2 C )n ;
- (dy-CNRRKkylamibd: (e)

(c) -04q)
(h) CONQ%
(s)

(t)

()

30 Wis (a)
-S(O. -; (f) 0 n

M')SOZHRZCO 10 or

-NO;;
-aryl; or
-OH.

R® and R® are independently C,-Cs alkyl or together form a C3-Cs carbocyclic

ring;

R’ and R® are independently

(a)
(b)
(©

(d)
(e)
(f)

phenyl;

a C;-C, carbocyclic ring, saturated or unsaturated;

a C;-C, heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;

H,

C4-Ce alkyl; or

form a 3 to 8 membered nitrogen containing ring with R® or R;

-C (9)

R’ and R® in either linear or ring form may optionally be substituted with up to
three substituents independently selected from C, Ce alkyl, halogen, alkoxy, hydroxy
and carboxy;

a ring formed by R” and R® may be optionally fused to a pheny! ring;

20 eis 0, 1o0r2;

mis 1, 2 or 3;

nis0,1or2;

pis0,1,20r3;

~ qis0,1,2o0r3;
25 and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula



(k) -C=C;

. (c) C1-Co
al kyl t hi o;

R is hydrogen or C -C6 alkyl; 15 R2 and R3 are independently
(a) hydrogen; or (b) Ci1-C4 alkyl; R4 is (a) hydrogen; 20 (b) hal ogen;

al kyl; (d) Cl-C4 al koxy; (e) Cl-C4 acyloxy; (f) C1-C4

25 (g) C1-A4 al kylsul finyl; -14h) C1-C4 al kyl sul fonyl;. (i)

hydroxy (C,-C4)alkyl; (j) aryl (C -C4)alkyl; (k) -C2H, 30 (1) -CN;

(n) -SA2NHR, (o) -NH2; (p) C -C4 alkylamno; -13- (q) C-C4

no; (r) -NHSQ2R;, (s) -NO2; (t) -aryl; or

wherein R is (C,-Cg)alkyl, (C2-Ce)alkenyl, (C,-Ces)alkynyl wherein the alkyl, alkeny! or
alkynyl groups are optionally substituted by one to three halo in the presence of a

lipase and an aqueous buffer solution; and (b) reacting the compound of formula 1V

so formed
/21_6
T3
=
o | X t|3<Y
v
R‘/u\o 25V

. wherein R’ is as defined above, with a base in the presence of a polar protic solvent.

The present invention further relates to Process B wherein the aqueous buffer
solution is a phosphate, citric acid or boronic acid solution.

The present invention further relates to Process B wherein the lipase from
Mucor miehei. ' |

The present invention further relates to Process B wherein the base is sodium

- methoxy, sodium hydroxide, lithium hydroxide or potassium hydroxide.

- CONHOR;
di al kyl am
5
.y
10
e 15
J
~—
20

The present invention further relates to Process B wherein the polar protic
solvent is methanol, ethanol or water.

The present invention further relates to Process B wherein the lipase is
immobilized on a solid support.

The present invention further relates to Process B wherein the lipase is a
cross-linked enzyme. '

The present invention further relates to Process B wherein the lipase is in
pure crystalline form.

' The present invention relates to a process for preparing a compound of the

formula

(m



5 (u) -OH R5 and R6 are independently C1-C8 al kyl or together forma
C3-C,0 carbocyclic ring; R7 and R8 are independently (a) phenyl; 10 (b) a
. C3-C10 carbocyclic ring, saturated or unsaturated; (c) a C3-Cl10 .

het erocyclic ring containing up to two h§zeroatons, selected from-0-, -N
and -S-; (d) H (e) C1-C6 alkyl; or 15 (f) forma 3 to 8 nenbered nitrogen
containing ring wwth R5 or R6; R7 and R8 in either linear or ring form may
optionally be substituted with up to three substituents independently
sel ected from C1-C6 al kyl, hal ogen, al koxy, hy y and carboxy; a ring
formed by R7 and R8 may be optionally fused to a phenyl ring; 20 ais 0, 1

or 2; msl,20r3; nisO, 1 or 2; pi SWNOI’ 3; 1 gqis 0,1, 2 or 3; 25
and optical and geonetric isoners tHereof conprisfing enzymatically

resol ving of a compound of the fornmula Z1-G EO 1l i-YA. / ()ell R~
OA-"' -14-

HO viI

v

comprising enzymatically resolving of a compound of the formula

.\ o
| /) )J\
R’ o vl

wherein R is (C-Cg)alkyl, (C,-Cg)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo in the presence of a
lipase and an aqueous buffer solution; and (b) reacting the compound of Formula X

10 soformed



wherein R1 is (C -C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the

al kyl, al kenyl or alkynyl groups are optionally substituted by one to
.three halo in the presence of a |ipase and an aqueous buffer solution; and
(b) reacting the conpound of formula IV.qg5 so fornmed Z1-G E" B-4Y n A IV
R O/A wherein RL is as defined above, with a base in the presence of a
polar protic solvent. The present invention further relates to Process B
wherein the aqueous buffer solution is a phosphate, citric acid or boronic
acid solution. 10 The present invention further r tes to Process B
wherein the |ipase from Micor mehei. The preser i nyention further
relates to Process B wherein the base is Lu t hpxy, sodi um hydroxi de,
li t hi um hydr oxi de or potassi um hydroxi d& The pre i nvention further
relates to Process B wherein the polar protic 15 solvent is nethanol,

et hanol or water. The present inventig W ther relates to Process B
wherein the lipase is inmmobilized on id support. The present
invention further relates to Process ET el he |ipase is a
cross-1linked enzyne. 20 The present i i lher relates to Process B
wherein the lipase is in pure cr =l j fhe present invention

relates to a process for piepari t he )f(orrmla

R’ o]
f wherein R is as defined above, with a base in the presence of a polar protic solvent.
~ The present invention relates to a process (Process C) for preparing a
5 compound of the formula:
/21 -
E' D .
/
I X ?<Y
I
e
o j wherein:
— A is selected from CH, and NR;
B, D and E are independently selected from CH and N;
10 Yis
(a) phenyl, optionally substituted with 1-3 substituents
independently selected from R*;
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;
15 (c) C3-C; cycloalkyl, optionally substituted with 1-2 substituents

independently selected from R*;
(d) C3-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;



"-15- ~/ OHO VII conprising enzymatically resolving of a conpound of the

formula N OR- OVIII 5 wherein RL is (C -C6)al kyl, (C2-C6)al kenyl,
(C2-Co)al kynyl wherein the alkyl, alkenyl or alkynyl groups are optionally
substituted by one to three halo in the presence of a |ipase and an

aqueous buffer solution; and (b) reacting the conpound of Formula X 10 so
formed -16 N OOI \ / X R Oj wherein R is as defined above, with a
base in the presence of a polar protic solvent. The present invention

oroura: 3 B 6y E B A eSS TR of (T
heteroatoms selected from the group consisting of -O-, -NR*-
and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R*;

5 1)) a six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR?- and -S(O),-
optionally substituted with 1-3 substituents independently
selected from R*; or

(9) a bicyclic ring system consisting of a five or six membered

10 heterocyclic ring fused to a phenyl ring, said heterocyclic ring
: "‘;, containing up to two heteroatoms selected from the group
- - consisting of -O-, -NR?-, NR? and -S(O),-, optionally
substituted with 1-3 substituents independently selected fror_n
R*;
15 Z'is

(@  ~(CHz), W(CHz)q-;
(b)  -O(CH.), CR°R®;
(€)  -O(CH2)W(CH.),;
| ~ (d  -OCHR’CHR’;or
20 (e) -SCHR?CHR®;
Gis
(@) -NR'R%
7 (b)

(CHa) ™\
25 _’\< 2’m ZE
(CHy> n—/

wherein nis 0, 1 or 2, m s 1, 2 or 3; 22 is -NH-, -O-, -S-, or
-CH,-; optionally fused on adjacent carbon atoms with one or
30 two phenyl rings and, optionally independently substituted on
' carbon with one to three substituents and, optionally,
_ independently on nitrogen with a chemically suitable
substituent selected from R*; or



"Ais selected fromCH2 and NR B, D and E are independently selected from
CHand N, 10 Y is (a) phenyl, optionally substituted with 1-3 substituents
“independently selected fromR4; (b) naphthyl, optionally substituted with
1-3 substituents independently selectedgdromR4; 15 (C) C3-C8 cycl oal kyl,
optionally substituted with 1-2 substituents independently selected from
R4; (d) C3-C8 cycloal kynyl, optionally substituted with 1-2 substituents

i ndependently selected fromR4; -17- (e) a five nmenbered heterocycle-
containing up to two st er 9a{PAk FAhEESRSnhG AR tdEeleQamdnoiisins tdifer of - 0-
-NR2- and -S(On-, optionally substituted wth 1-3 substituents

i ndependent |y sel ect ed fr obiidagd o5 fyseyl agd optionaliypebsdititerbwith &dycl e cont ai ni ng
up to two heteroatons sel gis@fhehtsHBpBRISHH) YBIERBSIoR RAY Of -0-, -NR2- and
-S(On- optionally substituted with 1-3 subStituents I ndependent |y

sel ected from R4Z K @) caminatior|may be ng syst em consisting of a five or six
menbered 10 heterocyclic ring fused to a phenyl ring, said heterocyclic
ring containing up to two heteroatons sel Rfed fromthe group consisting
of -0-, -NR2-, NR2- and -S(On-, optionally substituted with 1-3
substituents independently sel ecégﬂ fro RA;, 15 Z' is

- 2 (n )

Wis
_ 10 (@)  -CHy;
S (b)  -CH=CH-;
o () -O-
(d)  -NR%;
- (&) -S(Oh
15 (f)
0
i
(@)  -CRAOH);
20 (h)  -CONRZ%;
(i) -NR*CO-;
),
- 25
(k)  -C=C-

R is hydrogen or C,-Cs alkyl;
R? and R® are independently

(a) hydrogen; or

30 (b) C,-C, alkyl;

R*is

(a) hydrogen;

(b) halogen;

(c) C,-Cs alkyl;



(a) (CHZ)D WCH2) g-; (b) -Q(CH2)p CRSR6-; (c) -Q(CH2)pW CH2)q; (d)

- R2CHR3-; or 20 (e) -SCHR2CHR3-; Gis (a) -NR 7R6; (b) 25 (CH2)m ~ Z2
»-Iye (CHZ)n/ wherein nis 0, 1 or 2, mis 1, 2 or 3; Z2is -NH, -0-,
-S-, or -CH2-; optionally fused on adjagent carbon atonms with one or 30
two phenyl rings and, optionally independently substituted on carbon with
one to three substituents and, optionally, independently on nitrogen with a
chemcally suitable substituent selected fromR4; or -18- (c) a bicyclic
am ne containing fivedfo taetyakegr bon atons, either bridged or fused and
optionally substitut ed with 1-3 substltuents i ndependently sel ected from
R4, Z' and Gin combi®hat i drr q:lﬂa‘?fy Y5 R2 -C( -OCH2 )n ; Wis 10 (a) -CH2-;

(b) -CH=CH; (c) -0+f C:-C. alkylthio;
(9) C,-C, alkylsulfinyl;
5 (h) C,-C, alkylsulfonyl;
(i) hydroxy (C4-C,)alkyl;
) aryl (C4-Cy)alkyl,

(k) -CO.H;
)  -CN:
10 (m) -CONHOR;
Sy (n)  -SO:NHR;
- (0) -NH;

(p) C;-C, alkylamino;
(Q) C,-C, dialkylamino;

15 ()  -NHSO.R;
(s) -NO;
49)] -aryl; or
(u)  -OH.
R® and R® are independently C;-Cs alkyl or together form a C4-Cs carbocyclic
20 ring;
R’ and R® are independently
(@) phenyl;
/ (b) a C;-C4 carbocyclic ring, saturated or unsaturated;
- (c) a C;-C;o heterocyclic ring containing up to two heteroatoms,
25 selected from -O-, -N- and -S-;
(@ H
(e) C,-Cs alkyl; or
(f form a 3 to 8 membered nitrogen containing ring with R® or R%;

R’ and R® in either linear or ring form may optionally be substituted with up to
30 three substituents independently selected from C;-Cs alkyl, halogen, alkoxy, hydroxy
" and-carboxy; o
a ring formed by R” and R® may be optionally fused to a phenyl ring;
eis0,1or2;
mis 1,2 o0r3;



“(d) -NR2-;  (e) -S(OQn-; 15 (f) 0 n -G (g) -CR(OH)-; 20 (h) - CONR2-;
U or 25 (k) -CGC; Ris hydrogen or C -C6 alkyl; R2 and

(1)

-NR2CO-

~are independently (a) hydrogen; or 30 (b) C -C4 alkyl; R4 is (a)
hydrogen; (b) halogen; (O C, -C6 al kyI&P_-19- (d) C -C4 al koxy; (e) Ci1-C4

acyloxy; (f) C-C4 alkylthio; (g) C -

alkylsul finyl; 5 (h) Cl-C4

al kyl sul fonyl ;

"

~—r

nis0, 1 or 2;
pis0,1,20r3;
qis0,1,2o0r3;
and optical and geometric isomers thereof;
5 comprising enzymatically resolving of a compound of the formula

Z2'-G

<

D
F

o
Vi
(e
HO g

in the présence of a lipase and an acetylating agent, and (b) reacting the compound

E
|

of formula IV so formed

v
R1/”\0 Z A/()e :

wherein R' is (C,-Cg)alkyl, (C,-Cg)alkenyl, (C2-Ce)alkynyl wherein the alkyl, alkenyl or

10

alkynyl groups are optionally substituted by one to three halo, with a base in the
presence of a polar protic solvent. '
The present invention further relates to Process C wherein the hydrolytic
15 | enzyme is a lipase. _ '
The present invention further relates to Proceés C wherein the lipase is GC4,
PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10, SAM Il, lipase
from Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase

from Chromobacterium viscosum, lipase from Mucor miehei, lipase from Pancreatic,

R3



(i) hydroxy (C,-C4)alkyl; (j) aryl (C -C4)alkyl; (k) -Ca2H; (1) -ON; 10
(m -CONHOR, (n) -S2NHR;, (0) -NH2; (p) C1-4 alkylamno;, (q) Cil-C4
~dialkylam no; 15 (r) -NHS®2R, (s) -NO2; (t) -aryl; or (u) -O4d RS and R6
are independently C1-C8 alkyl or togethgy forma C3-Cl0 carbocyclic 20
ring; R7 and R8 are independently (a) phenyl; (b) a C3-Cl0O carbocyclic
ring, saturated or unsaturated; (c) a C3-Cl0 heterocyclic ring containing
up to two heteroatons, 25 selected from-0-, -N and -S-; (d) H (e) C-C6

al kyl; or lﬁésé( f6M Pse'ildbﬁrogamu%gé'é%snhﬁ%sg% FHB LS Ak 'yBEeWg}BEI > or

RG: R? and R8 in either linear or rin rm may otlonal ‘i tuted
with up t o lirage e déheatgem.tigass ﬁomrﬁmﬁ&éﬁbws dipasecirer Muyaorjavanioss. al kyl ,

hal ogen, a'llFQ@é\’ frdY AP &8t MonBRgs C@Jp@@é)’ lipasd | i T 884 b8, apdsS8Jmy be
optionally fused to a phenyl ring; _
Penicillium roqueforti, llpoproteln lipase ca#70-6571-01, lipase from Porcine
5 pancreés, and lipoprotein lipase ca# 70-1481-01. _ _ _
The present invent_ioh further relates to Process C wherein the acefylati_rig
agent is ethyl acetate, vinyl acetate, chloroacetate or trifluoroacetate.
| ~ The present invention further relates to Process C wherein the base is sodium
| methoxy, sodium hydroxide, lithium hydroxide or potassium hydroxide. _
10 B The present invention further relates to Process C wherein the polar protic
} solvent is methanol, ethanol or water.
The present invention further relates to Process C wherein the lipase is
immobilized on a solid support.
The present invention further relates to Process C wherein the lipase is a
15  cross-linked enzyme. '
The present inventidn further relates to Process C wherein the lipase is
in pure crystalline form. _
The present invention relates to a process for preparing a compound of the
formula ' ‘
20

HO Vil

comprising enzymatically resolving of a compound of the formula



'eis 0, 1 or 2; msl,2or3; -20- nis 0, 1 or 2; pis 0, 1, 2 or 3;

gi s0,1,20r3; and optical and geonetric isoners thereof; 5 conprising
~enzymatically resolving of a conpound of the formula ~Z'-G E' ~-D B-Y HO
in the presence of a |ipase and an acetyhating agent, and (b) reacting the
conpound of fornmula IV so formed 22 -G E' ~-DO0O B-Qr ()elV ROAI10
wherein R is (C -C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the

al kyl, al kenyl or al kynyl groups are optionally substituted by one to
three halo, with a base in the presence of | ar protic solvent. The
present invention further relates to Procegs C wherein the hydrolytic 15

i relates to Process C

enzyne is a lipase. The present | iQ urt her
wherein the lipase is GCG4, PS WP K, N, L-10, AP-12, FAP-15,
R-10, G WMAP10, SAMII, |ipase

HO Xi

~p’

in the presence of a lipase and acetylating agent, and (b) reacting the compound of
Formula X so formed

wherein R' is (C;-Cq)alkyl, (Cz-Cs)aIkenyI, (C,-Ce)alkynyl wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo, with a base in thé
presence of a polar protic solvent.

10 The present invention relates to a process (Process D) for preparing a
compound of the formula: '



" from Pseudononas fluorescens, |ipase from Candi da cylindracea, Lip-300,

| i pase from Chronobacterium viscosum |ipase from Miucor m ehei, |ipase
~from Pancreatic, -21- |ipase from Pseudononas fluorescens, |ipase from

Rhi zopus niveus, PPL, type II, |ipase fyom Wieat gene, |ipase from
Rhi zopus arrhizus, |ipase from Mucorjavani cus, |ipase from Pseudononas
cepacia, lipase fromCadia lipolytica, lipase from Penicilliumroqueforti,
| i poprotein |ipase ca#70-6571-01, |ipase from Porcine 5 pancreas, and
| i poprotein |ipase ca# 70-1481-01. The present invention further relates to
Process C wherein the acetylating agent isz'etByl acetate, vinyl acetate,
chl oroacetate or trifluoroacetate. Thgﬁggéiint invention further relates to
Process C wherein the base is sodi ung foxy, sodi um hydroxide, |ithium
resent invention further relates
vent is nethanol, ethanol or
el ates to Process C wherein the
rt. The present invention further
Se IB<y 15 cross-linked enzyne. The
Procéss C wherejn the lipase is in

hydr oxi de or potassi um hydroxide. 10|The
to Process C wherein the polar proti
wat er. Ehe present- invention further
| ipase is .inmobilized on a soli
rel.ates to Process C wherein t
present invention further relatles t
pure crystalline form The m%mﬁ)én relates to a process for
preparing a conpound of the “forrmula V" 20 N HO VIl conprising
enzymat i cal\peréigsol vi ng of a conpound of the formula -22-

10 A is selected from CH, and NR;
T B, D and E are independently selected from CH and N;
- Yis
(a) phenyl, optionally substituted with 1-3 substituents
independently selected from R?;

15 (b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;

(c) C;-C; cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*;
(d) Cs-C; cycloalkynyl, optionally substituted with 1-2 substituents

20 independently selected from R*;

(e) a five membered heterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR2-
) and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R*;

25 (f) a six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR?- and -S(O),-
optionally substituted with 1-3 substituents independently
selected from R*; or

(9) a bicyclic ring system consisting of a five or six membered

30 heterocyclic ring fused to a phenyl ring, said heterocyclic ring
contain‘ing up to two heteroatoms selected from the group
consisting of -O-, -NR?, NR? and -S(0),-, optionally

- substituted with 1-3 substituents independently selected from
R



"N / XIl HO in the presence of a |lipase and acetylating agent, and (b)
reacting the conpound of Formula X so fornred ON OX 5 R O wherein R
.is (C -Co6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl
or al kynyl groups are optionally substbputed by one to three halo, with a
base in the presence of a polar protic solvent. 10 The present invention
relates to a process (Process D) for preparing a conpound of the fornmula: -
-23 Z1 -G E. D5 B-OY HOq wherein: 10 Ais selected from CH2 and NR
B, D and E are izhi¢gependently selected fromCH and N, Y is (a) phenyl,
optionally substitut ?%pvm tM-DjNZ@BSU tuents independently selected from
R4; 15 (b) naphthyl, ti ottt {1tuted with 1-3 substituents

(b) -O(CH_), CR°R®-; _

() -O(CHz)W(CH.),;

5 (d)  -OCHR’CHR®;or

(e) -SCHR?CHR®-;

Gis
(@  -NR'RY
(b)
10 (CHzYp™\
—x( 2°
(CHyd> n—
whereinnis 0, 1 or 2, mis 1, 2 or 3; Z%is -NH-, -O-, =S-, or
15 -CH_-; optionally fused on adjacent carbon atoms with one or
two phenyl rings and, optionally independently substituted on
carbon with one to three substituents and, optionally,
independently on nitrogen with a chemically suitable
substituent selected from R*; or
20 (c) a bicyclic amine containing five to twelve carbon atoms, either
bridged or fused and optionally substituted with 1-3
substituents independently selected from R*;
_. /, Z' and G in combination may be |
N o2
25 N\
~0CH, ~<:/< no;
Wis
(@) -CHy-;
30 (b) -CH=CH-;
(c) -O-
(d) -NR%;

(€)  -S(O):
(f)



“independently selected fromR4; (c) C3-C8 cycloal kyl, optionally
substituted with 1-2 substituents independently selected fromR4; (d)

- C3-CS cycl oal kynyl, optionally substituted with 1-2 substituents 20

i ndependently selected fromR4; (e) a fipge nmenbered heterocycle containing
up to two heteroatons selected fromthe group consisting of -0-, -NR2- and
-S(O, -, optionally substituted with 1-3 substituents independently
selected fromR4; 25 (f) a six nmenbered heterocycle containing up to two
het eroatons selected fromthe group consisting of -0-, -NR2- and -S(O) n-
optionally substituted with 1-3 substitdents independently selected from
R4; or (g) a bicyclic ring system consLsgti :ng of a five or six nenbered 30
heterocyclic ring fused to a phenyl ring, 'sai d heterocyclic ri ng '
containing up to two heterogatons selected fromthe group consisting of
-0-, -NR2-, NR2- and (@s(08 R (Q¥hti onal Iy substituted with 1-3 substituents
|ndepengently sel ect gg) froaow -24- Z' is (a) -(CH)P WCH2)qg-; (b) '
-Q(CH2) P CR5R6-; (c) O(CH2 PWCH2)q; 5 (d) -OCHR2CHR3-: or (e)

- SCHR2CHR3-; G is Co-

_(J)

10 '

(k) -C=C-;
- R is hydrogen or C,-Cg alkyl;

R? and R® are independently
(a) hydrogen,; or

15 : - (b) C,-C, alkyl;
R*is
(@) hydrogen;
(b) halogen;
. Ac) C4-Cs alkyl;
20 ' (d)  C,-C. alkoxy;

(e) C,-C, acyloxy;

(H C,-C, alkylthio;
oY (@  Ci-C, alkylsulfinyl;
— (h) C,-C, alkyisulfonyl;

25 (i) hydroxy (C4-C,)alkyl,
()] aryl (C,-C,)alkyl;
(k) -CO,H;
() -CN;
(m) -CONHOR;
30 (n)  -SONHR;
(0) -NH;

(p)  C,-C, alkylamino;
(@) C,-C, dialkylamino;
(n -NHSO,R;



"(a) -NRR8; - (b) 10 (CH2)m\ Z2 (CH)n-/ wherein nis 0, 1 or 2; mis 1,
2or 3;, Z2is -NH, -0-, -S-, or 15 -CH2-; optionally fused on adj acent

. carbon atons with one or two phenyl rings and, optionally independently
substituted on carbon with one to threggsubstituents and, optionally,

I ndependently on nitrogen with a chem ca?ly suitable substituent selected
fromR4; or 20 (c) a bicyclic amne containing five to twelve carbon atons,
either bridged or fused and optionally substituted with 1-3 substituents
i ndependently sel ecteg) froqpR4; Z' and Gin conbination my be R2 25 N
-OCH2 On; Ws (a) (-CHZ-; 39 (b) -CH=CH; (c) -0-; (d) -NR2-; (e)

(f) -25- 0 H -anylho
(u) -OH.
R® and R® are independently C,-Cs alkyl or together form a C;-C, carbocyclic
5 ring;
R” and R® are independently
(@)  phenyl,
(b) a C;-C,4 carbocyclic ring, saturated or unsaturated;
(©) a C;3-C,o heterocyclic ring containing up to two heteroatoms,
10 selected from -O-, -N- and -S-;
Y : ' d H
- - (6)  Ci-Csalkyl: or
1] form a 3 to 8 membered nitrogen cohtaining ring with RS or RE;

R’ and R® in either linear or ring form may optionally be substituted with up to
15 three substituents independently selected from C,-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;
a ring formed by R” and R® may be optionally fused to a phenyl ring;

eis0,1o0r2;
mis 1, 2or3;
20 nis 0, 1or2;
pis0,1,2o0r3;
qis0,1,2o0r3;
' / and optical and geometric isomers thereof;
= comprising enzymatically resolving of a compound of the formula
25 '
P
T3
/
B—Y
| Vi

HO A



'n -G (g) -CR(OH)-; 5 (h) -CO\IRZ-; (1) -NR2CO-; or 10 (k) -C=C; Ris
hydr ogen or Cl1-C6 alkyl; R2 and R3 are independently (a) hydrogen; or 15
.(b) Ci1-4 alkyl; R4 is (a) hydrogen; °(b) halogen; (C Cl1l-C6 alkyl; 20
(d) C1-C4 al koxy; (e) C -C4 acyloxy;. 2ff) Cl-C4 alkylthio; (g) Ci-C4
al kyl sul finyl; (h) Cl1-C4 al kylsulfonyl; 25 (i) hydroxy (C -C4)alkyl; (j)
aryl (C -C4)alkyl; (k) -CO2H, (I) -CN, (m -CONHOR; 30 (n) -SO2NHR;
in the presence of lipase.
The present invention further relates to Process D wherein the lipase is Mucor
miehei.
The present invention further relates to Process D wherein the lipase. is
5 immobilized on a solid subport.
The present invention further relates to Process D wherein the lipase is a
cross-linked enzyme.
The present invention further relates to Process D wherein the lipase is
in pure crystalline form.
10 The present invention relates to a process for preparing a compound of the

- y : formula

o > N\

HO Vil

15  comprising enzymatically resolving of a compound of the formula



(0) -NH2; (p) C1-C4 alkylamno; (q) Cl1-C4 dialkylamno; (r) -NHSO2R; -26-
(s) -N®2; (t) -aryl; or (u) -OH R5 and R6 are independently Cl-C8 al kyl
_or together forma C3-Cl0 carbocyclic ‘5 ring; R7 and R8 are independently
(a) phenyl; (b) a C3-Cl0 carbocyclic ri.pg, saturated or unsaturated; (c) a
C3-Cl10 heterocyclic ring containing up to two heteroatons, 10 selected
from-0-, -N and -S-; (d) H (e) C-C6 alkyl; or (f) forma 3 to 8
menbered nitrogen containing ring wwith R5 or R6; R7 and R8 in either

linear or ring formmay optionally be substs ed with up to 15 three
substituents independently sel ected fron1gﬁ-CB al kyl , hal ogen, al koxy,

hydr oxy and carboxy; a ring fokgfd\h¥/9' and R8 may be optionally fused to
a phenyl ring; eis 0, 1 or 2 is 1, 2003l 20nis 0, 1 or 2; pi sO,
1,2o0r3; gisO0,1, 2or3;

HO XIi

in the presence of lipase.



~and optical and geonetric isoners thereof; conpris

resol ving of a conpound of the fornula 25 Z1-G E'" ~-D -Y ()e VI

~-27- in the presence of |ipase. The present invent
- Process D wherein the |ipase is Micor pgyehei.
further relates to Process D wherein the |ipase is
solid support. The present invention further relat
the lipase is a cross-linked enzyne. The present

The present

ing enzymatically
HO A"
ion further relates to
i nvention

5 inmmpbilized on a
es to Process D wherein
i nvention further rel ates

to Process D wherein the |i
pr esent
formula HO VI1 15 conpri si
formula -28- off/ N HO Xl

. . Paffled Besdridtith6@h& inkeh@d i ne form 10 The
invention relates t0 a process tor preparing a conpound of the
me¢heme |

ng enzy resol ving of a conpound of t he
in the presence of |ipase.
/21_6
U J
S

X
)
R1)l\o A/(e

Bay

(e
\\wf/

B—Y
| 1

+
/21—6
P
L
BlUNY

(e
Az



" -29- Detailed Description of. the Invention Schere 1 ZI-G E_ " Do i-Y

A,, ()eRZ G+ EHO-Z1 -G E OgnnY ~IIl Rl~/ g/()e -30- Scheme 2
1 zZ-GB-OY-/ ()elV ROAZ1 -G CE" | ~gnnY/ ()eV [/ HO""C
-30-
Scheme 2
!
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'~ -31- Scheme 3 Z1-G E 'DBY | VI HOZ1-G E D OBOY II
Z1-G E D~i nnYV HO/ A ()e -32- Schenre 4 VI Z,-GE
I HOAZ -G ~BuiiY '

-31-

Scheme 3
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(elll _ R1 O\A- -33- Schenre 5 zZi -G B-OYOl IV()e R OA' Z1-G
E' ~-DB-OY ()e HO -34- The starting materials for the present invention
. are prepared according to United States Patent 5,552,412, which is
incorporated by reference in its entireiky. In reaction 1 of Scheme 1, the
conmpound of forrmula Il is converted to the corresponding conpounds of
formulas | and Il by enzymatic resolution of Il in the 5 presence of a
hydrol yti c enzyne, nobilized or inmobilized on different solid support, a
cross-linked enzyne or a crystallizedhepeyqre. Hydrolytic enzymes include
(a) Ilipase (GC-4, PS30, AY30, PGE, "AK, N, L-10, AP-12, FAP-15, R-10, G
MAP10, SAMII, lipase from Pseudononas fl uorescens, |ipase from Candi da
cylindracea, Lip- 300, |ipase from Chronobacterium viscosum |ipase from
Miucor niehei, |lipase from 10 Pancreati cV! | i pase from Pseudononas
fluorescens, |ipase from Rhi zopus niveus, PPL, type Il, |ipase from Weat
germ lipase from Rhi zopus arrhizus, |ipase from Micor javanicus, |ipase
from Pseudononas cepacia, |ipase from Cadia |ipolytica,

- P
N

E D

| Z

Bway

(e
HO K

P
X

y, - 7 p

®

s O
: "
R1/”\O /\A/()e »



lipase fromPenicilliumroqueforti, |ipoprotein |ipase ca#70-6571-01

| i pase from Porcine pancreas, and |lipoprotein |ipase ca# 70-1481-01), (b)
~esterase (PLE-A, 15 immobilized, hog liver, esterase from Hog pancreas,
Porcine liver E-3128, cholesterin-estergse, cholesterol esterase from
Pseudonomas fl uorescens, chol esterol esterase from Porci ne pancreas,

chol esterol esterase from Bovine pancreas, chol esterol esterase from
Pseudonomas fl uorescens, cholesterol esterase from Porcine liver,

chol esterol esterase from Rabbit |ivergcHeh@d Enesterase, 20 cholinesterase
fromEl ectric eel, cholinesterase, cholroylglrycine hydrol ase, esterase from
Ther noanaer obi um brockii, esterase fromBacillus sp and esterase from Micor
m ehei) or (c) liver acetone powder (cat 1-1256, dog 17379, eel 1-1266,
horse 19627, calf 17876, guinea pig 11631, nouse 18254, goat 12635, -

chi cken 18001, sheep 10132, pigeon 18376, seal 17627, rattl esnake 19885,
trout 15131, turtle 1-0757, rat 11380, 25 lungfish 17377, sal non 17502, eel
(el ectrophorus el ectricus) 18380 and | enpon rkG 11130). The reaction is
carried out in an aqueous buffer sol uti 3 such as a phosphate, citric
acid or boronic acid buffer, with or an organi c solvent, such as
nmet hyl ene chl oride, tetrahyfrofuran, afgetope, dinethyl formam de or

di oxane. The buffer solution has a pH

68& ferably about 25C to about 40C,
:nzyn€p<éhployed and the. desired
racenhg mxture. I¥n reaction | of

bet ween room tenperature to about
for a tine period dependenb upon
‘enanti omeri ¢ excess conver § on of

Stheme 2, the conpound gt T orvgit a i sSgonhverted to the corresponding
conmpounds of formulas IV and V by enzymatic resolution of Il with a -35-
| i pase, such as Miucor m ehei, according tp the procedure described above in
reaction | of Scheme 1. In reaction | of| Scheme 3, the conpound of fornula

VI is converted to the corresponding co qunds of forrmulas IV and V by
enzymatic resolution of VI with a :

<

Z1—-G
T
F
D
HO Z A/()e



5 |lipase (G4, PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R 10, G

MAP10, SAM 11, |ipase from Pseudononas fl uorescens, |ipase from
~cylindracea, Lip-300, Ilipase from Candida cylindracea, |ipase from
Chr onobact eri um vi scosum |ipase from Micor mehei, |ipase from
Pancreatic, |ipase from Pseudononas fluorescens, |ipase from Rhizopus
ni veus, PPL, type Il, lipase from Weat germ |ipase from Rhi zopus 10
arrhizus, |ipase from Micorjavani cus, |ipase from Pseudonbnas cepaci a,

l'i pase from Cadrte !stlaamgyma@aanslfbpwﬁers@m iRgsttioh | dré Wprep ey &cBbrting to
| i popr ot e| ase from Porci ne pancreas, and

| i popr ot ei W‘?Bﬁ@eé ateph?, ﬁéf%)ﬂh'?rh'st'qfér%@%Htéefe'@f’c%ﬁ’ it QitEdAL | ng

agent, such as dahhghctaet af Schethay| tt@%rﬁé@nd%'f@fnﬂﬂ@ﬁt@t@n%rted to the
trifluoroacetate. The reaction |s stirred jn an ayg{otlc sol vent, such as

met hyl ene FETERRNANGCOMRUNAS 98 Foymyas) | ang ey enzyvgtalie resakition Qfr bt Wene,

hexane, 5t etgrédunde of urhgaroams enﬂ}rﬁ’é&ﬁ@ouhz@ﬁ oR iR BB o GIffORhVESIA SUBPER,
tenperature to ahout referabl o about 25C to about 40C, for a tine

period depéhf©st- mf?&ne@%"eeﬁ&ﬁn%v% o5l 8ERYMen d HYA®YE Snzxenes iaslvden fd@r i ¢

excess con\rpé§e eBCaf, AYBD, MAGRITPGET AR UNEL-10n APerGtAAm 14, RI1oS@) aviRP o, t he
conpound of is converted to the 20 correspondlng conmpounds of

| a VI
f ormul as OfSArl\?gnquspﬁrqu),P SeHAPmANes vrestamsi pgsefrom Candide %V/’”V"aﬁ%é'p‘s uch as

Mucor ni ehegoo, ifiRefRAE OhfdmbbackEuht §iscdsimaiRRITRIM MR} WidHei, IDHEréH
nethyl 8e éylorlne et hyl ene gl ycol , dimethyl ether, dichloroethane,

hexane, ANgRRRHE o'r%sarfr%md’%ﬁueszfaﬁ@as Juorgstensy dpaseufremp BhizaRys NYBHS.
- tenper at ur ALY tpkeout I|pa@.5cfrorﬁrWﬁé‘é’t6§3rb‘l iﬁ?ﬁé frérA RALO AR HHIARCIipd<R! frémt | Me
e

" period dependant upon the 25 en d and the desired enantioneric
gxcess conMHGOr davagicusnipasg Jfeam c‘y SeHPQ’i.’”B?%S CERACIEe ARRSDFOM GRIBCHROMECE  t he

conmpound ofiiphgy Mahi Aevidifur %M@éfbﬁhd lip8proteh I|69§é %mézsmocom&enﬁorﬁf
formula | t}__?/qrdeacetyl ating IV with a base, such nmet h ox% sodi um

hydr oxi de, AY¢RE tﬂ‘i‘{’F{S‘r’éF-oﬁn‘?jé'pB‘P'%?& élB%?%ﬁ?’FM@rTﬁ@ﬂo@) Ktﬁ ﬁStB'@sﬁo(P& rotic
sol vents simobfizétet RagOliveR! RARPASEOIfroMt Blog PBECrESRCFLRING SiveF | £3ese at

room tenper ﬁtolggt%n:\-%gteras%l m%h I(ta-'zgtlepo(iI bees.ttélggen Efirof')nUt P%e&%ﬁr%m%gd leiut)o?ggcegﬁ hour's,
cholesterol esterase from Porcine pancreas, cholesterol esterase from Bovine
pancreas, cholesterol esterase from Pseudonomas fluorescens, cholesterol esterase
from Porcine liver, cholesterol esterase from Rabbit liver, cholinesterase,
20 cholinesterase from Electric eel, Cholinesterase, choloylglycine hydrola'se, esterase
from Thermoanaerobium brockii, esterase from Bacillus sp and esterase from Mucor
miehei) or (c) liver acetone powder (cat |-1256, dog 17379, eel |-1266, horse 19627,
_ } calf 17876, guinea pig 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132,
pigeon 18376, seal 17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat 11380,
25 lundfish 17377, salmon 17502, eel (electrophorus electricus) 18380 and lemon shark
11130). The reaction is carried out in an aqueous buffer solution, such as a
phosphate, citric acid or boronic acid buffer, with or without an organic solvent, such
as methylene chloride, tetrahyfrofuran, acetone, dimethyl formamide or dioxane. The
buffer solution has a pH of about 6 to a pH of about 8, preferably a pH of about 7.
30 The reaction is stirred at a temperature between room temperature to about 65°C,
preferably about 25°C to about 40°C, for a time period dependent upoh the enzyme
employed and the desired enantiomeric excess conversion of the racemic mixture.
In reaction | of Scheme 2, the compound of formula Il is converted to the

corresponding compounds of formulas IV and V by enzymatic resolution of Il with a



preferably about 6 hours. -36- Exanple 1

(-) G s-6(S)-Phenyl -5(R)-14-(2-pyrrolidin-1-yl-ethoxy)Phenyl1-5 6 7 8-

. tetrahydronapht hal en-2-o0l. A mixture of the racem c acetyl ate, _
corresponding to the title conpound, 5 cfaol esterol esterase from Porcine
pancreas (G 9530), comercially sold by SIGVA, and a O 1 Mphosphate
buffer, having a pH of 7, was stirred at roomtenperature. The enzymatic
resol ution was stopped at 30 to 50% conversi on and nonitored by high

pressure | iligade] sk asmAUOGT BRAYI, aaaamirgy{ahe PRoceBsreldaeeritRuabacd Rdeddtioh et hyl
acet at e. an| | ayer was washed with water followed by brine, dried
over 10 magr?fagf: u1 fate, filtered and concentrated to yield a brown

solid. The resi doeea@isn |Hf Sthbived,ithe rasatﬁp»h@m@f einQlai Vieis dovered fol B by
flash chrorrato over Si 2 vvltt] [@t | ene chloride/nethanol in a 9:1
SaPey Jas

ratio and & LOogIPONPRTRf faEm YRy enzymafieresotutien gt ¥hwith 2as an

of f. V\gst e nb@@mGCH IRGR0( ASQM ﬁG?I)E @@Céﬁ)zg 16, APOR, (FAP-18HR- 10664714\45\19111%2?%

6. 63 J

J=4. 9( Hz, ﬁ%}"?Hé '@25? tff°”312’5s %‘%‘FO ”“%e%cfgad"m&elf?f% Cywdiaqiﬁr@ Lip$00. 59
(m 4H), Zpd fom Chnbda cﬂdm%adem liphkt frofn 6BromBbadterllm v’éb@smtllbﬁﬁé fr<§H=lr ' t y of

th roduct, ,was .determn chiral HPLC assa 20 -37- dalns
pr gcgss foNL{ﬁoéBH‘?’f%g'pasecg d%ﬁﬂf’%ﬂf'ct liRase Jrom, Pséudpmonas fuorgpgsns. @Fselo

from Rhizopus niveus, PPL, type Il, lipase from Wheat germ, lipase from Rhizopus

10 arrhizus, lipase from Mucor javanicus, lipase from Pseudomonas cepacia, lipase from

Cadia lipolytica, lipase from Penicillium roqueforti, lipoprotein lipase ca#70-6571-01,

lipase from Porcine pancreas, and lipoprotein lipase ca# 70-1481-01)-in the presence

of an acetylating agent, such as ethyl acetate, vinyl acetate, chloroacetate or

trifluoroacetate. The reaction is stirred in an aprotic solvent, such as methylene

15 chiorine, ethylene glycol, dimethyl ether, dichloroethane, hexane, tetrahydrofuran and

dioxane, at a temperature between room temperature to about 65°C, preferabloy

about 25°C to about 40°C, for a time period dependent upon the enzyme employed

and the desired enantiomeric excess conversion of the racemic mixture. '

In reaction | of Scheme 4, the compound of formula VI is converted to the

20  corresponding compounds of formulas of | and Ill by enzymatic resolution of Il with a

. lipase, such as Mucor miehei. The reaction is stirred in an aprotic solvent, such as

methylene chlorine, ethylene glycol, dimethyl ether, dichloroethane, hexane,

o tetrahydrofuran and dioxane, at a temperature between room temperature to about

65°C, preferably about 25°C to about 40°C, for a time period dependant upon the

25 enzyme employed and the desired enantiomeric excess conversion of the racemic
mixture.

In reaction | of Scheme 5, the compound of formula IV is converted to the

corresponding compound of formula | by deacetylaﬁng IV with a base, such as

sodium methoxy, sodium hydroxide, lithium hydroxid'e or potas'sium' hydroxide, in a

30 . polar protic solvent, such as methanol ethanol or water. The reaction is stirred at

room temperature for a time period between about 1 hour and about 24 hours,

preferably about 6 hours.



" HO wherein: Ais selected fromCH2 and NR, B, D and E are independently
selected fromCHand N, Y is 15 (a) phenyl, optionally substituted with

. 1-3 substituents independently selected fromR4; (b) naphthyl, optionally
substituted with 1-3 substituents indeggndently selected fromR4; (c)
C3-C8 cycl oal kyl, optionall'y substituted with 1-2 substituents 20

i ndependently selected fromR4; (d) C3-C8 cycl oal kynyl, optionally
substituted with 1-2 substituents independently selected fromR4; (e) a
five menbered heterocycle containi nggxgmé(@ﬁwo het er oat ons sel ected from
the group consis |ng cs)f -0-, - NR2- and -S(O, ; oEtlonaII substituted
with 1-3 subst it i Bl Ay -yiretk 8 menber ed

het er ocycl e cont ai ni ng up to tté@alliwrah : ma&.n.@.@i ected fromthe group
consi sting of -O- NR2- TonalTy substituted with 1-3

substituents i ntféﬁ'éﬁtl@nf’f V‘%@%&'%@P%‘Mgfer JfAreREONGRg () they til ©PEIPEENG.| ng

system Gon%hSIbist@@)I @btefask fitsin FordineXpdRAERY €538t &rRr¥elaliy sbil g Sicied to a
phenyl ri n ahgwgeteroceéc icring containing up to two hetéroatons
sel ect ed f festhaviaqgt pHoef 7. VP@?ZSt'"eIQF@ rogdegedtyre,

?pt i onal | 'y Thé&rnzﬁmbﬁé tés8fuBieh Wakhstdppdsatbsd td 569t onvedRReERbhiYoreg!byct ed
rom

y) h : .

high pressure liquid chromatography. The solution was then extracted with ethyl
acetate. The organic layer was washed with water followed by brine, dried over

10 magnesium sulfate, filtered and concentrated to yield a broWn solid. The residue was
dissolved in methylene chloride and purified by flash chromatography over SiO, with
methylene chloride/methanol in a 9:1 ratio and a few drops of NH,OH as the elutant
to yield the product as an off-white foam. 'H NMR (250M Hz, CDCL;): d 7.04 (m,
3H), 6.74 (m, 2H), 6.63 (d, J=8.3Hz, 2H), 6.50 (m, 3H), 6.28 (d, J=8.6 Hz, 2H), 4.14

15 (d, J=4.9 Hz, 1H), 3.94 (t, J=5.3Hz, 2H), 3.249dd, J=12.5, 4.1 Hz, 1H), 2.59 (m, 4H),
2.78 (m, 1H), 1.88 (m, 4H), 1.68 (m, 1H). The optical purity of the product was
determined by chiral HPLC assay.
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R4, Z' is (a) -(CH2)P WCH2)qg-; 5 (b) -Q(CH2) P CRSR6-; (c)

-Q(CH2) P CH2) q; (d) -OCHR2CHR3-; or (e) -SCHRZCHR3-; Gis 10 (a)

. -NR7R8; (b) (CH2)m\ -1~ 22 CH2)n-/ 15 wherein nis O, 1 or 2; mis 1,
2 or 3; Z2is -NH, -0-, -S, or -CH2-37optionally fused on adjacent
carbon atonms with one or two phenyl rings and, optionally independently
substituted on carbon with one to three substituents and, optionally, 20
i ndependently on nitrogen with a chemcally suitable substituent selected
fromR4; or (c) a bicyclic am ne cont@hirisng five to twel ve carbon atons,

either bridged or fysed apd o nal ly substituted wth 1-3 substituents
i ndependent |y sel ect gd fro fg%%s%g)rzre 'EPECP'HPE ofibg [RUBay be R2 - OCH2

n; -
zZ'—G
5 E/<
| A
| X ?4\/
10 oo N N, 0 !
wherein:
| A is selected from CH, and NR;
B, D and E are independently selected from CH and N;
Yis
15 (@)  phenyl, optionally substituted with 1-3 substituents
independently selected from R*:
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;
(c) ' C3-Cq cycloalkyl, optionally substituted with 1-2 substituents
20 | - independently selected from R*; | | _
| (d) C;-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;
;‘) (e) a five membered heterocycle containing up to two

- | heteroatoms selected from the group consisting of -O-, -NR?-
25 and -S(0),-, optionally substituted with 1-3 substituents
independently selected from R*;
) a six membered heterocycle containing up to two heteroatoms
selected frorh the group consisting of -O-, -NR?- and -S(0),-
optionally substituted with 1-3 substituents independently
30 selected from R, or - |
(9) a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring
containing up to two heteroatoms selected from the group
consisting of -O-, -NR%, NR%- and -S(O),-, optionally



30 Wis (a) -CH2-; (b) -CH=CH; (c) -0-; (d) -NR2-; -39- (e) (0O 5
-C (g) -CRR(OH)-; (h) -CONR2-; (i) -NR2CO-; (i) 10 or (k) -GGC; Ris
_hydrogen or Cl1-C6 alkyl; 15 R2 and R3 are independently (a) hydrogen; or
(b) C1-C4 alkyl; R4 is (a) hydrogen; 243 (b) hal ogen; (c) Cl1-C6 al kyl;
(d) C1-C4 al koxy;

substituted with 1-3 substituents independently selected frofn
R*
Z'is
(@)  ~(CHz), W(CHy)q;
5 (b)  -O(CH,), CR°R®-;

() -O(CH2),W(CH,)q;

d)  -OCHRCHR™; or

(e)  -SCHR?CHR®

~Gis
10 (@ -NR'R%
SN (b)
(CHa2 ™\
_¢< Z¢8
(CHy>n—
15
whereinnis 0, 1 or2; mis 1, 2 or 3; Z% is -NH-, -O-, -S-, or
-CH_-, optionally fused on adjacent carbon atoms with-one or
two phenyl rings and, optionally independently substituted on
_ carbon with one to three substituents and, optionally,
20 *independently on nitrogen with a chemically suitable
substituent selected from R*; or
(c) a bicyclic amine containing five to twelve carbon atoms, either
; _ bridged orfused and optionally substituted with 1-3 -
- : substituents independently selected 'from R*;
25 Z' and G in combination may be
RZ
| N
-0CH, —<:/E noj
30 Wis
(@)  -CHp;
(b) -CH=CH-;
() -0

(@  -NR%;



(e) C1-C4 acyloxy; (f) Cl-C4 alkylthio; 25 (g) C1-C4 al kylsulfinyl; (h)
Cl-A4 al kyl sul fonyl; (i) hydroxy (C -C4)alkyl; (j) aryl (C -C4)al kyl; (k)
-C2H;, 30 (1) -CN; (m) -CONHOR, (n) -SNHR, (o) -NH2; (p) Cl-C4

al kyl am no; -40- (q) Cl-C4 dial kyl am nojadr) -NHSQ2R, (s) -NO2; (t)
-aryl; or 5 (u) -OH R5 and R6 are independently Cl1-C8 al kyl or together
forma C3-Cl0 carbocyclic ring; R7 and R8 are independently (a) phenyl;
10 (b) a C3-CI O carbocyclic ring, saturated or unsaturated; (c) a C3-C, 0
het erocyclic ring con ini_rgot)lng to two heteroatons, selected from-0-, -N
and -S-; (d) H (e) C(f)C6 al ' kyl’; or

A
5 !
(@  -CR¥OH)-;
(h) -CONR?;
(i) -NR*CO-;
1))
10
C —<E>——- 1 or
(k) -C=C-;
R is hydrogen or C,;-Cg alkyl;
15 R? and R? are independently

(a) hydrogen; or
(b) C:-C, alkyt;
R*is
_ (a) hydrogen,;
20 (b) halogen;
(c) C,-Ce alkyl;
(d) Ci-C, alkoxy;

/’) ' (e) C,-C, acyioxy;
f) C,-C, alkytthio; .
25 (g) - Cy-C, alkylsulfinyl;

(h) C,-C, alkylsulfonyl;
0] hydroxy (C,-Cg)alkyl;
@) aryl (C,-Cy)alkyl;

(k) -COzH;

30 () -CN;
(m) -CONHOR;
(n)  -SO.NHR;
(o) -NH_;

(p) C,-C, alkylamino;



15 (f) forma 3 to 8 nenbered nitrogen containing ring with R5 or R6; R7
and R8 in-either linear or ring formnmay optionally be substituted with up
. to three substituents independently selected from Cl-C6 al kyl, hal ogen,

al koxy, hydroxy and carboxy; a ring fouged by R7 and R8 may be optionally
fused to a phenyl ring; 20 ais O, 1 or 2; msl,2or3, nis 0, 1or 2; p
is 0 1, 2or 3; gqis 0, 1, 2 or 3; 25 and optical and geonetric isoners
t hereof ; conprising selectively deacetylating a conpound of the formula 30
-41 72 -G -YO()e Ilq) 'I%D@.dlbmylerhmol?' is (C -C6)al kyl, (C2-Cs6)alkenyl,
(C2- Co) al kynyl mherel t he ﬁ gyk al kenyl or al kynyl groups are optionally
substituted by one t three ﬁ in the presence of a hydrolytic enzyne
and an aqueous buffers)sol uNOgn. 5 2. A process according to claim1,
wherein the hydrolyti g enz | i pase. 3. A process according to claim
1, wherein the hydroﬁ@tlc %&E He is esterase. 4. A process according to
claim 19 wherein the(MVdroCthc enzynme is liver

R® and R® are independently C,-Cg alkyl or together form a C5-C,, carbocyclic

ring;
R’ and R? are independently

(a) phenyl;

10 (b) a C5-C,o carbocyclic ring, saturated or unsaturated;

B (c) a C3-Cy, heterocyclic ring containing up to two heteroatoms,
' selected from -O-, -N- and -S-;

d H
(e) C4-Cs alkyl; or _

15 () form a 3 to 8 membered nitrogen containing ring with R® or R?;

R” and R® in"either linear or ring form may optionally be substituted with up to
three substituents independently selected from C,-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;

a ring formed by R’ and R® may-be optionally fused to a phenyl nng,

20 eis0,10r2;
mis 1,2 or 3;
nis0,1or2;
™ pis0,1,20r3,;
qis0,1,20r3;
25 and optical and geometric isomers thereof;
comprising selectively deacetylating a compound of the formula

30



10 acetone powder. 5. A process according to claim1l1, wherein the
hydrol ytic enzyne is |ipase from Porci ne pancreas, chol esterol esterase
. from Pseudononas Fl uorscens and chol esterol esterase from Porci ne
pancreas. 6. A process according to claigm2, wherein the |lipase is GC4,
PS30, 15 AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G MAP1lO, SAM I I,

| i pase from Pseudononas fluorescens, |lipase from Candi da cylindracea,

Li p- 300, l|ipase from Chronobacteriumviscosum |ipase from Micor m ehei,

| i pase from Pancreatic, |ipase from Pseudopungs fluorescens, |ipase from
Rhi zopus niveus, PPL, type IIl, lipase from Weat germ |ipase from

Rhi zopus arrhi zus, |ipase from I\/UcorjE bcus | i pase 20 from Pseudonbnas
cepacia, lipase fromCadia lipolytic | i pase fromPenicillium roqueforti,

| i poprotein |ipase ca#70-6571-01, Ii e~ rom Por ci ne pancreas, and

|'i poprotein |ipase ca# 70-1481-01. 7. process according to claim 3,
wherein the esterase is PLE-A, immobillized, hog liver, esterase from Hog
pancreas, Porcine |iver E—3128 S ol egteyi n-esterase, chol esterol
esterase from PseudononasQf! uor g , chgl esterol esferase from Porcine
pancreas, chol esterol est ase AL omrBQvi nde pancreas, chol esterol esterase
from Pseudonomas f1 uorRScens9” chol’est el esterase -42- from Porcine |iver,
chol esterol esterase from Rabbit |iver, cholinesterase, cholinesterase
from El ectrj It I I e from
Ther rmanaer 0 ﬁ{r?n r 0@2 S%Lé}slte(g? S’g)ea"{féﬁ @m (9%)%%@?%(\!%% hgs #%@%ﬁ?'@m Mucor
mehi. 5 8. alk«nplr omwips ase optiamialyystbstitited by ane hthred haiph@ the \reeseacevbae

ppwder i s horse 19627, calf 17876,
gui nea plgqﬁé%ﬁé %ﬁ%ﬁgegﬁgaiiéj oa?ﬁﬁﬁgié%gghlcken 18001, sheep 10132,

pi geon 38376, séal 17”62mce59r@acptd@malc@|rm988/5¢re!rrtogﬂwycl@!vmenzxmne ise 1-0757,

r at 11380,|$g§gf|sh 17377, sal non 17502,

3. A process according to claim 1, wherein the hydrolytic enzyme is
esterase.
4, A process according to claim 1, wherein the hydrolytic enzyme is liver

10  acetone powder.
5. A process according to claim 1, wherein the hydrolytic enzyme is
lipase from Porcine pancreas, cholesterol esterase from Pseudomonas Fluorscens

~ and cholesterol esterase from Porcine pancreas.

6. A process according to claim 2, wherein the lipase is GC-4, PS30, -
-15  AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10, SAM II, lipase from
) Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase from

Chromobactenum viscosum, lipase from Mucor miehei, lipase from Pancreatic, lipase

from Pseudomonas fluorescens, lipase from Rhizopus niveus, PPL, type Il, lipase

from Wheat germ, lipase from Rhizopus arrhizus, lipase from Mucor javanicus, lipase

20 from Pseudomonas cepacia, lipase from Cadia lip'/olytica, lipase from Penicillium

roqueforti, lipoprotein lipase ca#70-6571-01, lipase from Porcine pancreas, and
lipoprotein lipase ca# 70-1481-01.

7.- A process according to claim 3, wherein the esterase is PLE-A,

immobilized, hog liver, esterase from Hog pancreas, Porcine liver E-3128,

25 cholesterin-esterase, cholesterol esterase from Pseudomonas fluorescens,

cholesterol esterase from Porcine pancreas, cholesterol esterase from Bovine

pancreas, cholesterol esterase from Pseudonomas fluorescens, cholesterol esterase



eel (electrophorus electricus) 18380 and | enon shark 11130. 10 9. A process
according to claim1l, wherein the hydrolytic enzyne is immbilized on a
.solid support. 10. A process according to claim1, wherein the hydrolytic
enzynme is a cross-linked enzyne. 11. Agprocess according to claiml,
wherein the lipase is in pure crystalline 15 form 12. A process according
to claiml1, wherein the agqueous buffer solution is a phosphate, citric
acid or boronic acid solution. 13. A process according to claim1, wherein
t he aqueousroouf Percirgol liver, oholesterah pbtelsbwaRiin aRabbiof /a0 uthofindsterasg)H of

about 8. 20,14. rocess_accordjng to claim for pr ring a conpound of
t he for mul gholaeﬁﬁe{%e e RGBT iegl' ﬁ@°‘§‘8ﬁ@&%%&ﬁ@°¥i@'&@5% 3\%@?&}?& QStE@ggound of
t he for mul dromi3hertho@n&@roblum\brotkii, eterage froRiLBaGIIUsGo- 45) edténake from Mucor
(C2- C6) al kyn }P (C2- C6) al kenyl wherein the al kyl, al kenyl or al kynyl
groups are'%% I onal ly substituted by one to three halo in the presence of a
5 hydrobytic en#ynme Apcass acpoaingstolnidimel, wheteit theniverldretoheponaesis caor

preparing 3 ,G8iMPUNd R L% b8! Ml &ios27 Zalf 17876, gUinea 9ig 11631,
mouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal 17627,
rattiesnake 19885, trout 15131, turtle 1-0757, rat 11380, lungfish 17377, salmon 17502,
eel (electrophorus electricus) 18380 and lemon shark 11130.
10 9. A process according to claim 1, wherein the hydrolytic enzyme is
Y immobilized on a solid support.
10. A process according to claim 1, wherein the hydrolytic enzyme is a
cross-linked enzyme.
11. A process according to claim 1, wherein the lipase is in pure crystalline
15  form.
12. A process accordihg_ to claim 1, wherein the aqueous buffer solution is a
phosphate, citric acid or boronic acid solution. _
13. A process according to claim 1, wherein the aqueous buffer solution
has a pH between a pH of about 6 to a pH of about 8:

20 - 14. A process according to claim 1, for preparing a compound of the formula -

HO VI

comprising selectively deacetylating a compound of the formula



B-4Y HO A/ Oe | 15 wherein: Ais selected fromCH2 and NR B, D and E are
i ndependently selected fromCH and N, Y is (a) phenyl, optionally
.substituted with 1-3 substituents 20 i'ndependently selected fromR4; (b)
napht hyl, optionally substituted with 143.substituents independently
selected fromR4; (c) C3-C8 cycloal kyl, optionally substituted with 1-2
substituents independently selected fromR4; -44- (d) C3-C8 cycl oal kynyl
optionally substituted with 1-2 substituents independently selected from
R4; (e) a five nmenbered heterocycle containing;up—to two heteroatons
selected fromthe group consisting of -0-, - - §and -S(On-, optionally
substituted with 1-3 substituents indébngenNIy s¢lected fromR4; (f) a six
menber ed heterocycle containing upYo two hetearoations selected fromthe
group consisting of -0-, -NR2- and FS(On- optionally substituted with 1-3
substituents independently 10 sel ¢ \Qg fromR4; or (g) a bicyclic ring
system consisting of a five or pbered heterocyclic ring fused to a
phenyl ring, said heterocyclic r ontaining up to two heteroatons
selected fromthe group consi st f Z-, NRzZ- and -S(On-,
optionally

VIl

wherein R' is (C;-Cg)alkyl, (C-Cs)alkynyl, (C,-Cs)alkenyl wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo in the presence of a
5 hydrolytic enzyme and an aqueous buffer solution.

15. A process for preparing a compound of the formula:

z2'—G

10

HO ///\\%(/Oe
15  wherein;
A is selected from CH; and NR; _
B, D and E are independently selected from CH and N;
Yis
(a) phenyl, optionally substituted with 1-3 substituents
20 independently selected from R*;
(b) naphthyl, optionally substituted with 1-3 substiiuents
independently selected from R*;
(c) C3-C; cycloalkyl, optionally substituted with 1-2 substituents

independently selected from R?;



15 substituted with 1-3 substituents independently selected from R4; Z' is
, (a) -(CH)p WCH2)qg-; (b) -A(CH2)p CRSR6-; 20 (c) -Q(CHZ) pW CHZ) q; (d)
. -OCHR2CHR3-; or 2 (e) -SCHR CHR3-; Gis (a) -NR 7R8; 25 (b) -<(CH2)m\z
2 (CH2)n-/ 30 whereinnis 0, 1 or 2;4pis 1, 2 or 3; Z2is -NH, -0-,
-S-, or -CH2-; optionally fused on adjacent carbon atoms wth one or two
phenyl rings and, optionally independently substituted on carbon with one
to three substituents and, optionally, -45- independently on nitrogen with
a chenical |y suitabl &d)subsiCj ueidalkyaliesititaliy subsfidtedMith(1°2 sabdituane i ¢

am ne containing five to twelve ca bon gither bridged or fused and
optional Iy substituted witRI9ReRAN g’lﬁﬁﬁc?q%@ E'i ndependent 'y sel ected from

R4; Z' and G in conblehat i afivemagmbereBheterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR-
5 and -S(0),-, optionally substituted with 1-3 subétituents
independently selected from R*; .
1) a six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR?- and -S(O),-
optionally substituted with 1-3 substituents independently
10 selected from R*; or
o (9) a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a pheny! ring, said heterocyclic ring
containing up to two heteroatoms selected from the group
consisting of -O-, -NR?-, NR?- and -S(O),-, optionally
15 substituted with 1-3 substituents independently selected from
R*;
Z'is
(@)  ~(CHz), W(CHy)e-;
- (b)  -O(CHy), CR°R®;
20 (©  -O(CH)W(CHy)q;
(d)  -OCHR®CHR®-; or
(e)  -SCHR*CHR®;

™ Gis
(@) -NR'R%
25 (b)
<( CHadn™\ )
—_ ‘ JA
(CHp>n—
30 whereinnis 0, 1or2; mis1,2or3; Z%is -NH-, -O-, -S-, or

-CH,-; optionally fused on adjacent carbon atoms with one or
two phenyl rings. and, optionally independently substituted on
carbon with one to three substituents and, optionally,



"N -OCH2 C)n
(f) 0 20 (9)

-S(O)n-;

(k).

-C G,
(a) hydrogen;

10

15

20

25

.30

10 Wis (a)
-CR2(OH)-; (h) -CONR2-; (i) -NR2CO-; U 25 or
R is hydrogen or Cl1-C6 alkyl; .30 R2 and R3 are independently

-CH2-; (b) -CH=CH; (c) -0-; 15 (d) -NR2-; (e)

(b) C1-C4 alkyl; R4 i4%5-(a) hydrogen; -46- (b) hal ogen;

(c)

independently on nitrogen with a chemically suitable
substituent selected from R*; or

a bicyclic amine containing five to twelve carbon atoms, either
bridged or fused and optionally substituted with 1-3
substituents independently selected from R*;

Z' and G in combination may be

Wis

(a)
(b)
(c)
(d)
(e)
(f)

(9)
(h)

()

)

(k).

L Ra

| N
—UCH?_{/()n

-CR¥OH)-;
-CONR*;
-NR?CO-;

)~

or

-C=C-;

R is hydrogen or C;-Cg alkyl;

R? and R?® are independently

R*is

(@)

(b)

(a)

hydrogen; or
C1'C4 alkYI,

hydrogen;



' (c) C1-C6 alkyl; (d) Cl-C4 alkoxy; (e) C -C4 acyloxy; 5 (f) C1-C4
al kylthio; (g) Cl1-C4 al kylsulfinyl; (h) CL-C4 al kyl sul fonyl; (i) hydroxy
(C -Calkyl; (j) aryl (C-C4)abkyl; 10 (k) -CRH, (1) -CN,  (m) -CONHOR
(n) -SA2NHR;, (0) -NH2; 15 (p) C1-C4 allgl am no; (q) CL-C4 dial kyl am no;
(r) -NHS@2R; (s) -N&; (t) -aryl; or 20 (u) -OHd R5 and R6 are
i ndependently C1-C8 al kyl or together forma C3-C o carbocyclic ring; R7
and R8 are independently (a) phenyl; 25 (b) a C3-C O carbocyclic ring,
saturated or unsaturdbed; Hatjgea; C3- Clo heterocyclic ring containing up to
two het er oat ons, sel(g)ct Edc1t<560aI]?<jl;O" -N and -S-; (d) H

(d) C,-C, alkoxy;

(e) C,-C, acyloxy;

5 (f) C1'C4 alkynhlo,

(9) C,-C, alkylisuifinyl;

(h) C,-C, alkylsulfonyl;

(i) hydroxy (C4-C,)alkyl;

()] aryl (C,-C,)alkyl;

10 (k) -CO.H;

"-; H  -CN;

(m) -CONHOR;

(n) -SO,NHR;

(0) -NH_,
15 (p) C,-C, alkylamino;
Q) C,-C, dialkylamino;
(n -NHSO.R;
(s) -NO;,
(ty  -aryl;or
20 _ (u) -OH.
R® and R® are independently C,-Cs alkyl or together form a C5-C,o carbocyclic
fing; | o
Ty R’ and R® are independently
‘ (a) phenyl; _
25 (b) a C;-C,o carbocyclic ring, saturated or unsaturated;
(c) a C3-C,o heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
(d) H;
(e) C4-Ce alkyl; or
30 (f) form a 3 to 8 membered nitrogen containing ring with R® or R?;

R’ and R® in either. linear or ring form may optionally be substituted with up to
three substituents independently selected from C;-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;

a ring formed by R’ and R® may be optionally fused to a phenyl ring;



(e) C1-C6 alkyl; or 30 (f) forma 3 to 8 nenbered nitrogen containing ring
wth RS or R6; R7 and. R8 in either. linear or ring formmy optionally be
.substituted with up to three substituents independently selected from
Cl-C6 al kyl, hal ogen, al koxy, hydroxy amd carboxy; a ring fornmed by R7 and
R8 may be optionally fused to a phenyl ring; -47- eis 0, 1 or 2; mis 1, 2
or 3; nis 0, 1 or 2; pisO, 1,20r3; 5 gis0,1,20r3; and optical and
geonetric isomers thereof; conprising enzymatically resolving of a conpound
of the formula &s0G1oF2D O1 \ i-YR~0/ A ()e |l | 10 wherein RL is
(C -Co)al kyl, (C2-C6).al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl or
al kynyl groups dP& [%?%%ally substituted by one to three halo in the
presence of a Idip@seoppd an aqueous buffer solution; and (b) reacting the
conmpound of fornul% |V, so formed Z1-G E --~-DB-OY RIV , O~ ()e

_ pis0,1,20r3,
5 qis0,1,2o0r3;
and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula

A N

10  wherein R is (C,-Cg)alkyl, (C,-Cs)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkeny! or
alkynyl groups are optionally substituted by one to three halo in the presence of a

lipase and an aqueous buffer solution; and (b) reacting the compouhd of formula IV

‘so formed
pa
/ ﬁ p
yra
o I X _ ?<Y
\Y]
(e
R“/ﬂ\\o 7 nd

15 wherein R'is as defined above, with a base in the presence of a polar protic solvent. -



0 aA-"-' 15 wherein R is as defined above, with a base in the presence of a
polar protic solvent. -48- 16. A process according to claim15, wherein the
. agueous buffer solution is a phosphate, citric acid or boronic acid
solution. 17. A process according to cl-48-m 15, wherein the |ipase from
Mucor m-ehei. 18. A process according to claim 15, wherein the base is
sodi um net hoxy, 5 sodi um hydroxide, |ithium hydroxide or potassium
hydr oxi de. 19. A process according to claim 15, wherein the polar protic
solvent is net h&nAlprocess acdirdiog torcltier 15, 2herein precapesusbaffer dbltord 8 1 ai m

15, wherei Li pase i.S i bilized on a solid support. 10 21. A process
accordi ng F%ésgﬁ%%maﬁ'é%c'\(/\jhoéP%'ﬂ%}cédz?c}?f}gge is a cross-linked enzyne. 22. A
process accordi hf Apradess atcbbdingireciainn g, vbetsipthedipase frompucer ongied.al | | ne

form, 25 2 05635 ABEA B 6 AUM IS iRt B BaEL B FOTRINY O 1
of the & or sadiam hidoxide, litiin \hydrexid¥lor potaesiemeiydrdxidel s ( C, - C6) al kyl ,
L ey R ST 1 bl e A S s B KL o1
methanol, ethanol or water.
20. A process according to claim 15, wherein the lipase is immobilized on a
solid suppbrt. ,
10 - 21. A process according to claim 15, wherein the lipase is a croés-linked
) enzyme. '
. 22. A process according to claim 15, wherein the lipase is in pure crystalline
form.
_ 23. A process according to claim 15, for preparing a compound of the formula
15

HO VI

comprising enzymatically resolving of a compound of the formula



| i pase and an aqueous buffer solution; and (b) reacting the conpound of
Formula X 5 so formed N OOl \ X RL O/ wherein Ris as defined above,
.with a base in the presence of a polar protic solvent. 24. A process for
preparing a conpound of the fornula: -5Q9Z1 -G E' ~DBOY /~/()el HO
g wherein: A is selected fromCH2 and NR; B, D and E are independently
selected fromCHand N, 5 Y is (a) phenyl, optionally substituted with 1-3
substituents independently selected fromR4; (b) naphthyl, optionally
substituted with 1-3 substituents independent el ected fromR4; 10 (c)
C3-C8 cycloal kyl, optionally substituted wt substituents
i ndependently selected fromR4; (d) - ynyl, optionally
substituted with 1-2 substituents @ ndependen el ected from R4;

R1)LO VIl

wherein R' is (C;-Cq)alkyl, (C,-Cg)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo in the presence of a
lipase and an aqueous buffer solution; and (b) reacting the compound of Formula X

5 so formed

wherein R*is as defined above, with a base in the presence of a polar protic solvent,
24. A process for preparing a compound of the formula:



(e) a five nmenbered heterocycle containing up to two 15 heteroatons
sel ected fromthe group consisting of -0-, -NR2- and -S(On-, optionally
. Substituted with 1-3 substituents independently selected fromR4; (f) a
si x menbered heterocycle containing up &50-two heteroatons selected from
the group consisting of -0-, -NR2- and -S(On- 20 optionally substituted
with 1-3 substituents independently selected fromR4; or (g) a bicyclic
ring systemconsisting of a five or six menhered heterocyclic ring fused
to a phenyl ring, said heterocyclic ring ~©nt@ining up to two heteroatons
selected fromthe group 25 consisting -0-, -NR2-, NR2- and -S(On-,
optionally substituted with 1-3 suldstit@®nts independently selected from
R4; -51- Z' is (a) -(CH2)p WCH2)qg-; (p -Q(CH2) p CR5R6-; (c¢)
-Q(CH2) pW CH2) q; 5 (d) - OCHR2CHRS-; (e) -SCHR2CHR3-; Gis (a) -NR7/RS;
(b) 10 (CH2)m Zz (CH2) n--/

HO /\ /()e

wherein:
A is selected from CH; and NR;
B, D and E are independently selected from CH and N;
5 Yis _
(a) phenyl, optionally substituted with 1-3 substituents
independently selected from R%;
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;
10 (c) C3-Cs cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*;
(d) - Cs3-Cg cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;
(e) a five mémbered heterocycle containing up to two
15 | heteroatoms selected from the group consisting of -O-, -NR*-
and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R*; |
) a six membered heterocycle containing up to two heteroatoms
_ selected from the group consisting of -O-, -NR?- and -S(O),-
20 optionally substituted with 1-3 substituents indep_endently
selected from R*; or
(9) a bicyclic ring system consisting of ‘a five or six membered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring
contéining up to two heteroatoms selected from the Qroup
25 consisting of -O-, -NR%, NR? and -S(O),-, optionally
substituted with 1-3 substituents independently selected from
R*



“wherein nis O, Lor 2, mis 1l 2o0r 3, Z2is -N+, -0-, -S-, or 15 -CH2-;
optionally fused on adjacent carbon atons with one or two phenyl rings
and, optionally independently substituted on carbon with one to three
substituents and, optionally, independegatly on nitrogen with a chemcally
suitable substituent selected fromR4; or 20 (c) a bicyclic am ne
containing five to twelve carbon atons, either bridged or fused and
optionally substituted with 1-3 substituents independently selected from
R4; Z' and G in Zarbination may be R2 251 CN -OCH2 On Wis (a) -CH2-;
30 (b) -CH=CH; c) ~0-; - - e) -S(On-; f) -52- 0n -C (9
_CR(Z()O—D_; 5 (h) fc)gﬁﬁg_; -(élqz)pV\}}Bglz)q-; (e) (9 (f) (9)
(b) -O(CH,), CR°R®-;
_ () -O(CH;),W(CHy)q;
5 (d)  -OCHR?CHR®:; or

(e) -SCHR?*CHR®-,

Gis
(@  -NRR%;
(b)
o (CHedn™\
o _( 72
(CHy>n—/
whereinnis 0, 1 or 2; mis 1, 2 or 3; Z%is -NH-, -O-, -S-, or
15 : -CH_-; optionally fused on adjacent carbon atoms with one or
two phenyl rings and, optionally independently substituted on
carbon with one to three substituenté and, optionally,
independently on nitrogen with a chemically suitable
substituent selected from R*; or
20 (c) a bicyclic amine containing five to twelve carbon atoms, either
bridged or fused and optionally substituted with 1-3
substituents independently sélec_ted from R*;
) Z' and G in combination may be
RE
25 _ N\
-0CH,; —<:/( n
Wis
(@) -CHz-;
30 . (b) -CH=CH-;
() -0
(d  -NR%;

(e)  -S(O);
(f)



(i) -NR2CO;

U)dr

are i ndependently

- hydr ogen;
acyl oxy;

al kyl sul fonyl ;
-CO2H;, (1)
al kyl am no;

10

15

20

25

.30

10 (k)
(a) hydrogen;
(c) Ci1-Co6 al kyl;
(g) Cl-64- al kyl sul finyl;
(G -C4)al kyl;

(b) hal ogen;
(f) Ci1-C4 al kyl thio;

-C=C;
or

25 (i) hydroxy (C, -C4)al kyl;
- SO2NHR;

_CN,

- CONHOR;
(g) Ci1-C4 dial kyl am no;

(9)
(h)
(i)

(k)

.30 (n)

-CR¥OH)-;
-CONR?;
-NR?CO-;

=)~

-C=C-;

R is hydrogen or C;-Cs alkyl;

R? and R® are independently

R*is

(@)
(b)

(a)
(b)
(c)
(d)
(e)
]
(9)
(h)
(i)
@)
(k)
(1
(m)
(n)
(o)
(p)
(a)
(n

hydrogen; or
C1'C4 alkyl,

hydrogen;
halogen;

C,-Ce¢ alkyl;

C,-C, alkoxy;
C,-C, acyloxy;
Ci-C, alkylthio;
C,-C, alkylsulfinyl;
C,-C, alkylsuifonyl;

hydroxy (C;-C)alkyl;

aryl (C,-Cy)alkyl;
-CO.H;

-CN;

-CONHOR,;
-SO:NHR;

-NH_;

C,-C, alkylamino;
C,-C, dialkylamino;
-NHSOR;

0) aryl

or

(0)

R is hydrogen or Cl1-C6 al kyl;
15 (b) Ci1-C4 al kyl;
20 (d) Ci1-C4 al koxy;

- NH2;

R2 and R3

R4 is (a)

(e) Cl-C4
(h) Cl-c4
(k)

(p) Cl-C4



(r) -NHS2R; -53- (s) -N®; (t) -aryl; or (u) -OH R5 and R6 are

i ndependently C1-C8 al kyl or together forma C3-Cl0 carbocyclic 5 ring, R7
.and R6 are independently (a) phenyl; (b) a C3-Cl0 carbocyclic ring,
saturated or unsaturated; (c) a C3-Cl0 lgterocyclic ring containing up to
two heteroatons, 10 selected from-0-, -N and -S-; (d) H (e) Cl-C6

al kyl; or (f) forma 3 to 8 nenbered nitrogen containing ring with RS or
R6; R7 and R8 in either linear or ring formmay optionally be substituted
with up to 15 three gubstiNojents i ndependently selected from C1-C6 al kyl,
hal ogen, al koxy, hydr8xy an?l carboxy; a ring fornmed by R7 and R8 may be
optionallyfusedto pher$Y*@ng; e is 0, 1 or 2; mis 1, 2 or 3; 20 n
is 0, 1 or 2;pisO(u)L 2.cxp-r3 qis 0, 1, 20r3 and optical and

eonetric isomer eof tlc esql vi ng of a. conpound
gf the formul a n are indepe Jenﬁy &g -Cs aﬁxm toget er¥or 3-C1o garbocychc P

S5 ring; _
R’ and R® are independently
(@) phenyl,
(b) a C;-C, carbocyclic ring, saturated or unsaturated,;
(c) a C;-C, heterocyclic ring containing up to two heteroatoms,
10 selected from -O-, -N- and -S-;
oy @ H
(e)  C-Cs alkyl; or
) form a 3 to 8 membered nitrogen containing ring with R® or R,

R’ and R® in either linear or ring form may optionally be substituted with up to
15 three substituents independently selected from C;-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;
a ring formed by R” and R® may be optionally fused to a phenyl ring;
eis0,1or2;
‘mis1,2or3;
20 nis0, 1or2
pis0,1,2o0r3;
qis0,1,20r3;
i ) _ and optical and geometric isomers thereof;
comprising enzymatically resolving of a compound of the formula
25

VI




" ZI-G E' ~-DB ()e M HOA -54- in the presence of a |lipase and an
acetylating agent, and (b) reacting the conpound of fornula IV so forned
,Zi-G EO0OB4Y pe IV R OA wherein R is (C -0C6)al kyl, (C2-C6)alkenyl,
(C2-Co6) al kynyl wherein the al kyl, al kenygh-or 5 al kynyl groups are
optionally substituted by one to three halo, with a base in the presence
of a polar protic solvent. 25. A process according to claim24, wherein the
hydrol ytic enzyme is a |lipase. 26. A process according to claim 24,

wher ei n t hén tHepsreserice @G—Ir’bas@Wan atOty ANRY agéHtEand i) ré\éctlh? e cafbobidd
FAP-15, R-1 | uor escens,

p 1, lipase from Pseudononas
| i pase frorﬂ?&fﬁ‘may?ﬁ?&’ acea, Lip-300, |ipase from Chronobacterium

vi scosum |ipase from Micor m ehei, |ipase from Pancreatic, |ipase from
Pseudononas fl uorescens, |ipase from Rhi zopus piveus, PPL, type Il, lipase
from Weat germ Iipase from Rhizopus arrhi i pase from Micor j avam cus,

| i pase 15 from Pseudonobnas cepacia, |i p om Cadia lipolytica, |ipase
fromPenicillium roqueforti, Ii poprote n | i pase ca#70-6571-01, |ipase from
Por ci ne pancreas, and |ipoprotein Iipa 70-1481-01. 27. A process

according to claim 24, wherein-the acetyl @ ing agent is ethyl

; B=ay
| \Y
)l\ /C\\ e
wherein R' is (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Cs)alkynyl wherein the alkyl, alkenyl or
5 alkynyl groups are optionally substituted by one to three halo, with a base in the
presence of a polar protic solvént.
25. A process according to claim 24,. wherein the hydrolytic enzyme is a
lipase.
~ 26. A process according to claim 24, wherein the lipase is GC-4, PS30,
10  AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10, SAM II, lipase from
Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase from
Chromobactenium viscosum,. lipase from Mucor miehei, lipase from Pancreatic, lipase
from Pseudomonas fluorescens, lipase from Rhizopus niveus, PPL, type I, lipase
from Wheat germ, lipase from:Rhizopus arrhizus, lipase from Mucor javanicus, lipase
15  from Pséudom‘onas c_epacia, lipase from Cadia lipolytica, lipase from Penicillium
roqueforti, lipoprotein lipase ca#70-6571-01, lipase from Porcine pancreas, and
lipoprotein lipase ca# 70-1481-01.
27. A process according to claim 24, wherein the acetylating agent is ethyl
acetate, vinyl acetate, chloroacetate or trifluoroacetate. .
.20 : 28. A process according to claim 24, wherein the base is sociluni methoxy, _
| ~ sodium hydroxnde lithium hydroxide or potassium hydroxide. '
29 A process accordlng to claim 24, wherein the polar protic solvent is
methanol, ethanol or water.

_ 30. A process according to claim 24, wherein the lipase is immobilized on a
25  solid support.



~acetate, vinyl acetate, chloroacetate or trifluoroacetate. ~.r 20 28. A
process according to claim24, wherein the base is sodi um net hoxy, sodium
. hydroxi de, |ithium hydroxide or potassium hydroxide. 29. A process
according to claim 24, wherein the polassprotic solvent is nethanol,

et hanol or water. 30. A process according to claim24, wherein the |ipase
is immobilized on a 25 solid support. -55- 31. A process according to
claim 24, wherein the lipase is a cross-linked enzynme. 32. A process
according to cl @1m Mprovdteraetsrdingeo tlaP@s4, wiseréiR thipase ivyserabd-imed form 5
33. A process according to claim?24, for preparing a conpound of the
formula O®A®F1 conprising enzymatically resolving of a compound of the

fornula 10 N HQ@2XIA protékstdteomding36idRen 0f, whédrbipaselighie is’:‘iﬁ%hk@ &ystBn@gent ,
and (b) re%:rtfﬁ ng the conpound of Fornmula X so formed -56 N OO J"~ |

5 33. A process according to claim 24, for preparing a compound of the formula

/__
N

o

HO Vil

comprising enzymatically resolving of a compound of the formula
10

HO Xl

in the presence of a lipase and acetylating agent, and (b) reacting the compound of
Formula X so formed



X R Owherein R is (C -0C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein
the al kyl, alkenyl or alkynyl groups are optionally substituted by one to

.three halo, with a base in the 5 presence of a polar protic solvent. 34. A
process for preparing a conmpound of thesgormula: Zi -GE' ~D 101 BY
()e HO A 15 wherein: Ais selected fromCH2 and NR B, D and E are
i ndependently selected fromCH and N, Yis (a) phenyl, optionally
substituted with 1-3 substituents 20 independently selected fromR4; (b)
napht hyl, optionally substituted with 1-3 substit S independently
selected fromR4; (c) C3-C8 cycloal kyl, optionall?y substituted with 1-2
substituents independently selected fronY?M&véfy d) - C8 cycl oal kynyl
optional |y substituted with 1-2 substit(ents indepéndently sel ected from
R4; -57-

wherein R' is (C,-Cg)alkyl, (C,-Cs)alkenyl, (C2-Cg)alkynyl wherein the alkyl, alkehyl or
alkynyl groups are optionally substituted by one to three halo, with a base in the
5  presence of a polar protic solvent.

34. A process for preparing a compound of the formula:

<

D

2'—G

10 l/

X ?<Y

HO /\A/()e

¢ ) 15  wherein:
A is selected from CH, and NR;
B, D and E are independently selected from CH and N;

Y is

(a) - phenyl, optionally substituted with 1-3 substituents

20 _ ~ independently selected from R,
' (b) naphthyl, optionally substituted with 1-3 substituents
_ independently selected from R, '
(c) "~ CyCs cycloalkyl, optionally substituted with 1-2 substituenfs_
independently selected from R*;

25 " (d) C3-Cs cycloalkynyl, optionally substituted with 1-2 substituents

independently selected from R*;



"(e) a five menbered heterocycle containing up to two heteroatons sel ected
fromthe group consisting of -0-, -NR2- and -S(O, -, optionally
.Substituted with 1-3 substituents independently selected fromR4; 5 (f) a
si x menbered heterocycle containing up igg.two heteroatons selected from
the group consisting of -0-, -NR2- and -S(OS optionally substituted with
1-3 substituents independently selected fromR4; or (g) a bicyclic ring
system consisting of a five or six menbered 10 heterocyclic ring fused to
a ‘phenyl ring, said hejerogfie hemberd hefaaéy@ier&da@himmﬁtdm het er oat ons
sel ected fromthe group consistinggﬁg -0-, -NR2-, -.and_-S(0n-,
optional Iy substituted wiSErealomseasied feqp the giadn pg Pf Lt ed from
S g eld (6 LR ey AR SR )
- p a; - . -, or e) -9 - s (a) - ;
(b) (CH2 25 z (CH2)n--/ 'W@F’ﬁmwﬁeéecéﬁdfig%ﬁ 2, mis 1, 2 or 3; Z2is

-NH+, -6-, -S-, or (f) a six membered heterocycle containing up to two heteroatoms

selected from the group consisting of -O-, -NR? and -S(O),-
optionally substituted with 1-3 substituents independently
selected from R*; or

. (9) a bicyclic ring system consisting 6f a five or six membered

;O heterocyclic ring fused to a phenyl ring, said heterocyclic ring
—containing up to two heteroatoms selected from the group
consisting of -O-, -NR?-, NR? and -S(O),-, optionally
substituted with 1-3 substituents independently selected from

R4.
15 Z'is
(@)  -(CHz), W(CHy)g-;
(b)  -O(CH,), CR°R%;
(€)  -O(CHg)W(CHy);
(d) -OCHR?*CHR®-; or
20 ()  -SCHR’CHR®
Gis R
(@  -NR'R%
) (b)
(CH5> ™\
25 ’ _t\< 27m Za
(CHpd>n—
whereinnis 0,10r2;, mis 1, 2 or 3; Z%is -NH-, -O-, -S-, or
-CH_-, optionally fused on adjacent-carbon atoms with one or
30 two phenyl ring's and, optionally independently substituted on

carbon with one to three substituents and, optionally,
independently on nitrogen with a chemically suitable
substituent selected from R*; or



-CH2-; optionally fused on adjacent carbon atons with one or 30 two phenyl
rings and, optionally independently substituted on carbon with one to
.three substituents and, optionally, independently on nitrogen with a
chem cally suitable substituent selectsd-fromR4; or -58- (5) a bicyclic
am ne containing five to twelve carbon atons, either bridged or fused and
optionally substituted with 1-3 substituents independently selected from
R4; Z° and Gin conbination may be 5 R2 N -OCH2 C)n ; Wis 10 (a)
-CH2-; (b) -CH=CH; (cXc) aHleyclic Gnhne-ddRBrining i) to-tBEI@ Barbod atdrfy, elhern - G-

(9) -CR(CH)-; 20 (h) -C :Igﬁ%'géd on(flu;ecl\l Er%dC%tfon'aI@substituted with 1-3
substituents independently selected from R*;
Z' and G in combination may be

_ R2
l'\l\
—UCH2‘<:/()n ;
Wis
10 : (a) -CHz;
S () -CH=CH-;
© -0
(d  -NR%;
()  -S(O)-
15 "
0
i,
(@)  -CR¥OH)-;
20 (h)  -CONR%;
(i) - -NR*CO-;
@)
’ ~2)-
y or
25
(k) -C=C-;
R is hydrogen or C,-Cg alkyl;
R? and R® are independently
@) hydrogen; or
30 (b) . Cy-C, alkyl;

R*is
(a) hydrogen;
(b) halogen;
(c) C,-Cs alkyl;



or 25 (k) -C=C-; Ris hydrogen or C1-C6 alkyl; R2 and R3 are
I ndependently (a) hydrogen; or 30 (b) Cl1-C4 alkyl; R4 is (a) hydrogen;
.(b) halogen; (c) C1-C6 alkyl; -59- (d) Cl-C4 al koxy; (e) Cl-C4 acyl oxy;
(f) C1-C4 alkylthio; (g) C1-C4 al kylsulsginyl; 5 (h) Cl-C4 al kyl sul fonyl;
(i) hydroxy (C -CA)alkyl; (j) aryl (C-C4)alkyl; (k) -CH (1) -CN, 10
(m -CONHOR, (n) -S2NHR;, (0) -NH2; (p) C1-A4 alkylamno;, (q) CiI-C4
di al kyl am no; 15 (r) -NHSO2R;

(d) C,-C,4 alkoxy;

(e) C,-C, acyloxy;

(f) : C1'C4 alkylthlo,

(9) C,-C, alkylsulfinyl;

5 (h) C,-C, alkylsulfonyt;
(i) hydroxy (C4-C,)alkyl;

0) aryl (C,-Cy)alky!;

(k)  -CO.H,
0 -CN;
10 - (m) -CONHOR;
C) (n) -SO,NHR;
B ©  NH

(p) C,-C, alkylamino;
(a) C,-C, dialkylamino;

15 (r) -NHSO;R;
(s)  -NOz
t) -aryl; or
(u) -OH. ,
R® and R® are independently C,-Cs alky! or together form a Cs-Cig carbocyclic
20 ring;
R’ and R® are independently
(@) phenyl;
M (b) a C;3-Cyp carbocyclic ring, saturated or unsaturated:;
7 (c) a Cs-C, heterocyclic ring containing up to two heteroatoms,
25 selected from -O-, -N- and -S-;
@ H
(e) C4-Cs alkyl; or
() form a 3 to 8 membered nitrogen containing ring with R® or R®;

R’ and R in either linear or ring form may optionally be substituted with up to
30 three substituents independéntly selecfed from C,-Cs alky!, halogen, alkoxy, hydrbxy
and carboxy; ' ‘ '
a ring formed by R’ and R® may be optionally fused to a phenyl ring;
eis0,1o0r2

‘mis1,2or3;



(s) -N®2; (t) -aryl; or (u) -OH R5 and R6 are independently Cl1-C8 al kyl
or together forma C3-ClO carbocyclic 20 ring; R7 and R8 are independently
.(a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or unsaturated; (c) a
C3-C10 heterocyclic ring containing up &0-two heteroatons, 25 selected
from-0-, -N and -S-; (d) H (e) C1-C6 alkyl; or (f) forma 3 to 8
menbered nitrogen containing ring wwth R5 or R6; R7 and R8 in either
linear or ring formnmay optionally be substituted with up to 30 three
substituents indapontdens; y sel ected from Cl-C6 al kyl, hal ogen, al koxy,
hydroxy and carboxy: ryng formed by R7 and R8 may be optionally fused to
a phenyl ring; pésps1'(fl°riior 2; 'mis 1, 2 or 3; -60- nis 0, 1 or 2; pis
0, 1, 2 or 3; qis9,0,2d,3;2 or 3; and optical and geonetric isonmers

t hereof; 5 corrprainaioggca?grz“yrrati caus\é rest%I Vi Rg of a compound of the formula

Zi-G E' ~D geometni mers thereof,
5 comprising enzymatically resolving of a compound of the formula
P
1]
/
)
?—Y
Vi
()e
HO A~

wherein R' is (C;-Cg)alkyl, in the presence of lipase.
35. A process according to claim 34, wherein the lipase is Mucor miehei.
10 36. A process according to claim 34, wherein the Iip'a‘se is immobilized on a
solid support.
37. A process according to claim 34, wherein the lipase is a cross-linked
enzyme.
38. A process according to claim 34, wherein the lipase is in pure crystalline
o 15  form. |
39. A process according to claim 34, wherein the hydrolytic enzyme is
lipase from Porcine pancreas, cholesterol esterase from Pseudomonas Fluorscens
and cholesterol esterase from Porcine pancreas.
40. A process according to claim 34, for preparing a compound of the formula
20



-Y/ /()e VI HO A wherein R is (C -C6)alkyl, in the presence of |ipase.
35. A process according to claim34, wherein the |lipase is Micor m ehei.
" 10 36. A process according to claim 34, wherein the |ipase is inmobilized
on a solid support. 37. A process accdpaing to claim34, wherein the
| i pase is a cross-linked enzynme. 38. A process according to claim 34,
wherein the lipase is in pure crystalline 15 form 39. A process according
to claim34, wherein the hydrolytic enzyne is i pase from Porci ne
pancreas, chol esterol esterase from Pseudononds Flluorscens and chol esterol
esterase from Porci ne pancreas. 40.‘§/gggg%§m accqrding to claim 34, for
preparing a conpound of the fornul @™ 20 - VIl conprising
enzymatically resolving of a conmpound of the f la N 5 HOx1 1| in the
presence -of |ipase. '

HO VI
i . \>
comprising enzymatically resolving of a compound of the formula
N _
O/\/ L_
5 |
X -

5 HO

in the presence of lipase.



