8 Novenber 2004 -1 ENZYNMATI C RESOLUTI ON OF SELECTI VE ESTROGEN RECEPTOR
MODULATORS Background- of the Invention The present invention relates to a
process for preparing 5-substitued-6-cyclic- 5 8 Novemnber 2004

5,6, 7, 8-tetrahydronapht hal en-2-ol conpounds useful as an estrogen agonlst
The val ue of naturally occurring estrogens and synthetic conpounds
denonstrating "estrogenic" activity has Reen in their nedical and
therapeutic uses. A traditional listing of the therapeutic applications
for estrogens alone or in conbination wth other active agents includes:
oral contraception; relief for the synmptons of 10 nenopause; prevention of
t hr eat ened or habi t ual abortlon rellef of dysnenorrhea rellef of
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new uses for previously known c oun rabl’y "éstrogenic,
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proliferative side-e ying this Vi ew, eoporosis, a
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recognlzed i ncreased ri sk of uterine cancer atients c roni c
treated wi t Rrexentjope ogsqqr@@\@sgular tdisease; treatment o osteoporosis; treatment of

prostatic carcinoma; and suppression of post-partum lactation [Goodman and
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15 Gilman, The Pharmacological Basis of Therapeutics (Seventh Edition) Macmiltan
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, this 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
most important to procure 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 Osteoporosis 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 miliion
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

agoni sts are the primary interest and focus. 30 Osteopgi@ebsibbSod4System c
. Skeletal disease, characterized by | ow bone mass and deterioration of bone
‘tissue, with a consequent increase in bpne fragility and susceptibility to
fracture. In the US., the. condition affects nore than 25 mllion people
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' an increased risk of endometrial cancer. Although the risk of endometrial cancer is
. 15 thought to be reduced by a concurrent use of a progestogen, tﬁere is still concern
about possible increased risk of breast cancer with the use of estrogen.

Summary of the invention )
A first aspect of the present invention relates to a process (Process A) for-
preparing a compound of the formula
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wherein:
30 ~ Ais selected from CH; and NR;
B, D and E are independently selected from CH and N;
Yis

(a) phenyl, optionalfly substituted with 1-3 substituents
independently selected from R*: -



preparing a conpound of the fornmula 20 25 | wherein: 30, Ais selected
fromCH2 and NR B, D and E are independently selected fromCHand N, Y is
(a) phenyl, optionally substituted with _]3-_3 substi t uent §NdvFﬁl1‘BBre ntly
selected fromR4; -3 8 Novenber 2004 (b) "naphthyl, optionally substituted
wWith 1-3 substituents independently selected fromR4; (c) C3-C8

cycl oal kyl, optionally substituted with 1-2 substituents independently

S M R o O YA Mg DR 4 Kyt v s vt 32
het erocycl e contai ning up timdepmder*ﬂ%electad_:l fow Bl ect ed fromthe group
substi tuents 10 1 ndepddienti - SerearU SR Rb AT fblebs™
het erocycl e containing up tircﬁepamemgy eeleated frem Rl ect ed fromthe group
subst i tunts. | ndependddt |y CrSaredbalyBRoRRY SSBR W e b’ g
system consi sting of a fivéndepesdentiyeatbeteeffomRt erocyclic ring fused to a
phenyl ring, said het ?é)ocycél fivg njielrr%éred heterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR*
and -S(O)n;, optionally substituted with 1-3 substituents
10 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
| selected from R%; or
15 {(g) 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(0),-, optionally
substituted with 1-3 substituents independently selected from
20 RY
Z'is
(@)  ~(CHz)p W(CH,)q
(b)  -O(CHy), CR°R%;
(€)  -O(CH2)W(CHy)q;
25 (d)  -OCHRZ*CHR®-; or
(¢) -SCHR*CHRY
Gis
(@ -NR'R%
(b)
30
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containing up to two heteroatons selected fromthe group consisting of
-0-, -NR2-, NR2- and -S(O, -, optionally substituted with 1-3
substituents independently selected from, 20 R4; Z is gﬁo%ﬂnﬁer?%oﬁa)
-(CH2)p WCH2)g ; (b) -Q(CH2)p CRSR6-; (c) -Q(CH2) pW CH2) q;
-OCHR2CHR3-; or (e) -SCHR2CHR3-; (a) -NR7 R 8; (b) (CH2)m\ Z (CH2)
n----/ -4 8 Novenber 2004 wherein nis O, 1 or 2; mis 1, 2 or 3; Z2is
-NH, -0-, -S, or -CH2-; I . _Qn b t.,carbon, atonms with
one or two phenyl rings ar‘?g‘;glié(')rgﬁ?éoériglcﬁ?ﬁﬂ'ﬁ@p%%ﬁ%’ﬁ?ﬁ%}%u’b’s@f Trétit%rd on
carbon with one to three subldi-i tpfienally faset] oroadjaaenhtdrjon Stomscdihemeent | y on
nitrogen with a chemcally I > SUbst | . I f R4. or (c) a
bi cycli c am ne cont ai ni ng ftv?(?/gﬁ%g‘ '?nv%la\t/@ é‘gtﬁogglw'gﬁ%ﬁggé@&ﬁ"fé%m‘%épﬂged or
fused and optional ly subst catosavithionk td thBee substituents and, optionally,

5 independently on nitrogen with a chemically suitable
substituent sefected 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 RY;
10 Z' and G in combination may be
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15 Wis
(a) -CHy-;
(b) -CH=CH-;
(c) -0
@  -NR%;
20 (e) 'S(o)n";
(f
0
il
—_ C —_— ;
25 (99 -CR¥OH);
(h)  -CONR%*;
(i) -NR2CO-;
()
30 —@— 1 or
(k)  -C=C-

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



substituents independently selected fromR4; 10 Z2 and G in conbination may
be R N-OCH2 C)n 15 20 25 30 (k) -C=C-; R is hydrogen or Cl1-C5 al kyl;
R2 and R3 are independently Wis (a) CH2, = (b) - CH:CH- é%v&f]ber(m)nNRZ‘

(e) -S(On-;
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(f) 0 -G;

Riis

(d)
(e)
M
(@)
(h)
(i)
()
(k)
()
{(m}
(n)
(0)
(p)
(q)
{n
(s)
(t)
(u)

(9)-CR(OH)-; (h)-

CONR2-: (i) -NR2CO-: U

hydrogen; or
C,-C4 alkyi;

hydrogen;
halogen;

C-Co alkyl;

C1-C,4 alkoxy;
C,-C, acyloxy;
C1-C, alkylthio;
C1-Cs alkylsulfinyl;
C4-C, alkyisulfonyl;
hydroxy (C4-C,)alkyt;
aryl (C+-Cylalkyl;
-CO.H;

-CN;

-CONHOR;
-SO.NHR;

-NH_;

C4-C, alkylamino;
C4-C, dialkylamino;
-NHSO;R;

-NO;

-aryl; or

-OH.

R® and R® are independently C;-Cs alkyl or together form a Cy-Cso carbocyclic

ring;

R and R® are independently

(a)
(b)
(c)
(d)

(f)

bhenyl;

a Cs-Cyo carbocyclic ring, saturated or unsaturated;

a C3-C,o heterocyclic ring containing up to two heteroatoms,
selected from -O-, =N- and -S-;

H;

C4-Cs alkyl; or

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



-5 (a) hydrogen; or (b) Ci1-C4 alkyl; R4 is 5 10 15 20 8 Novenber 2004 (a)
hydr ogen; (b) halogen; (c) CL-C6 alkyl; (d) CL-C4 al koxy; (e) Ci1-C4
acyloxy; (f) C1-C4 alkylthio; (9) Cl-% al kyl sul finyl gn Q,},Egrlzdéﬁ

al kyl sul fonyl; (i) hydroxy (Cl-C4)alkyl;” (j} aryl (Cl-C4)al (k)
-CO2H, (1) -CN; (m -CONHOR; (n) SOZNHR; (0) -NH2; (p) ClC4

al kylamno; (q) Cl1-C4 dialkylamno; (r) -NHSO2R;, (s) -NO2;

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;

5 eis 0, 1or2

mis1,2or3;

nis0,1or2;

pis0,1,20r3;

qis0,1,20r3;

10 and optical and geometric isomers thereof;
comprising selectively deacetylating a compound of the formula

Z2'—-G

<

E D

L

Boos
i
R1/lko e

15 wherein R is (C,-Cg)alkyl, (C,-Cs)alkenyl, (C-Cslalkynyl wherein the alkyl, alkenyl or
alkynyt 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 Candida
cylindracea, lipase from Mucor miehei, lipase from Wheat gérm, lipase from Rhizopus
arrhizus, lipase from Mucor javanicus, lipase from Pseudomonas cepacia, lipase 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.



(t) -aryl; or (u) -OH 25 R5 and R6 are independently C1-C8 al kyl or
together forma C3-Cl0 carbocyclic ring; R7 and Re are independently (a)
phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or unsgNdgi@hssh2088 (c) a
C3-C 0 heterocyclic ring containing up to two heteroatons, selected from
-0-, =N- and -S-; (d) H (e) Cl1-C6 alkyl; or (f) forma 3 to 8 nmenber ed
nitrogen containing ring wth R6 or R6; -6 8 Novermber 2004 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 caiﬁimoteyns alpbpm@uf n;ramectabyo-ezmoﬂ a%l ifﬁ%ysrd?@n Qﬁédeoéh%i ZOL fBS?g BO
henyl r ;
i 2 ory : 14%’ o4 gre qamef grhp%se ‘i'bzygﬁﬁ uﬁﬁ‘%f'bé'fs 'aYﬁi'i'@’é@H%tsP’p@Y@%f"@ t her eof ;
conpri si ng:twhimiﬂweﬂrye KendalbSylard, Cgnigidge ma w23 nf tIhE for W\llJan 11 lt5he
wherein RL is ¢ al.kyl C2:.C6).al a erein
al kyl , al kenyl 1% ggr?"vkx)ﬁé?é 8§’Wu8§"%‘?aec H%@Gﬁél IF&?S%JHET il'\("%/?{’?-fﬁ’aB?”@fﬁe to

t hr ee fal (yfscosum hdupmeesfamembora miehei, lipase from Pancreatic, lipase from

Pseudomonas fluorescens and lipase from Rhizopus niveus” are names of lipase
enzymes used in this invention and sold by Recombinant Biocatalysis Chemical Co.,
512 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 Chemicat 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

. ( "'\f)/

from Thermoanaerobium brockii, esterase from Baciflus sp and esterase from Mucor
15 miehi"” are names of esterase enzymes used in this invention and sold by Fluka
Chemtca! Co., 1001 West St. Paul Avenue, lewaukee WI153233. _
The terms “cholesterol esterase from Porcine pancreas, cholestero! esterase
from Bovine pancreas, cholesterol esterase from Pseudonomas fluorescens,
cholesterol esterase from Porcine liver, cholesterol esterase from Rabbit liver,
20  cholinesterase, cholinesterase from Electric 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.
o : The terms “cholesterin-esterase and cholesterin esterase from Pseudonomas

N

£
o

. 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 I-1256, dog 17379, eel l—i266, horse 19627, calf 17876, guinea

pig 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal

17627, rattiesnake 19885, trout 15131, turtle 1-0757, rat 11380, lungfish {7377, salmon

17502, eel (electrophorus electricus) 18380 and lemon shark 11130” are names of liver

30 acetone powder enzymes used in this invention and sold by Sigma Chemlcal Co., P.
| O. Box 14508, St. Louis, MO 63178.

One embodiment may relate to Process A wherein the hydrolytic enzyme can bel '
'lipase.



hydrol yti c enzyne and an aqueous buffer solution. The terns "GC 4, PS30,

" AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10 and SAMII" are
names of |ipase enzymes used in this invention and sol dgR¥veRBe/ TR0

. Chem cal Co., 1157 North Main Street, ‘Lonbard, IL 60148. The terns "li pase
from Pseudononas fl uorescens, |ipase frem Candl da cylindracea, |ipase from
Mucor m ehei, lipase from V\heat germ lipase from Rhizopus arrhizus,

| i pase from Micorjavani cus, |ipase from Pseudonbnas cepaci a, | i pase from
Cadia lipolytica and |ipase fromPenicilliumroqueforti' are names of

| i pase enZyreempedimestiman ralétedo Process Aovhesgid thedhydrdlyticRingkme caebecal Co. ,
1001 V‘é‘st esteradaul Avenue, M Iwaukee, W 53233. 8 November 2004 -7 The
terms "lipoprotein |ipase ca#70-6571-01, and |ipoprotein |ipase ca# 70-
1481-01" ®re emabmimeft may eéste tePoyesssA uhekin thethytmlytiowenyrenambel: sol d by
Genzyrre ﬂ) ?cl wde Pwe Kendal | Square, Canbridge, MA 02139. The terns
"lI'i pase from ndi da cyl'indracea, |ipase from Chronpbbacterium 5 vi scosum.
| i pase 9 r oRNKerthodimetiegy relatmipdrbceass Pahererathe dpade rase tsmdm Pseudom)nas

f j e enzymes
Used 1ty SO0 SRR WOR, TG ABLE, RARETS 1ef0 & BT, S dRBRe cal“Co.
512 El mwodtbriReseudom@rasr fivorédcehs, IlBAsé%ﬁB Cahbigla t@ﬁnm:!idaal- i.:ptaame uéése is a
Chom cal s Epforffteifiut 85dl el B Wi uend, Bote Tom Reersabaoo” » 1 s

a nane of f%seudt‘pfaeleaseﬂm)fmeu&dubasm fmm Rhnzqmsnm.-vm mmi ty@@“ﬂ iip_ﬁsé' @EEFO 0
ilize

%Sml ﬁ\?ler %hee%tgéggel g‘%& th"%e §as ég?s&tg% M”F?‘Hﬁ’(aﬂ‘ﬁé’ﬁﬂi’é’ @&PBbi um
bl; ocki i, é!ﬂeédfasmefsramﬂﬂa.dlplamﬁom@aﬁmd:pe%w tisaseffropnPbhicifium r&@dﬁrﬁ hi" are
s ol SACRIRRRLPR SSAL Rl PHEPY RIS g koo A2

. cait 70-1481-01.

One embodiment may relate to Process A wherein the esterase may be PLE-A,

15 |mmob|!rzed 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, cholesterol esterase from Rabbit liver, cholinesterase,

20  cholinesterase from Electric eel, cholinesterase, choloylglycine hydrofase, esterase
from Thermoanaerobium brockii, esterase from Bacillus sp and esterase from Mucor
miehi.

.i/

: One embodiment may relate to Process A wherein the Iivéi‘ abetone, powder imay!
) be cat I-1256, dog 17379, eel I-1266, horse 19627, calf 7876, guinea pig .
25 11631, mouse 18254, goat 12635, éhicken 18001', sheep 10132, pigeon 18376, seal
17627, rattlesnake 19885, trout 15131, turtle f-0757, rat 11380, lungfish 17377, salmon
17502, eel (electrophorus electricus) 18380 and iemon shark 11130. '
One embodiment may relate to Process A wherein the hydrolytic enzyme can be
- immaobilized on & solid support.

| 30 - One embodiment may relate to Process A Wherein the hydrolytic enzyme may be'
' "in pure crystalline form.

One embodiment may reiate to Process A wherein the aqueous buffer solution !
may be a phosphate, citric acid or boronic acid solution.



The terns "chol esterol esterase from Porcine pancreas, chol esterol esterase
from Bovi ne pancreas, chol esterol esterase from Pseudononas fl uorescens,
chol esterol esterase from Porcine |liver, chol esterol esggfoashbdayRabbit
l'iver, .20 cholinesterase, cholinesterase , fromElectric eel,

chol i nesterase, chol oyl gl ycine hydrolase and Porcine |iver E-3128" are
nanes -of esterase enzynes used in this invention and sold by Sigma

Chem cal Co., P. O Box 14508, St. Louis, MO 63178. The terns
"cholester'n-eséerase and chol esterin esterase from Pseudononas

f 1 uor escerf$"® HPROHIRREMAY relale & Reseeni yhstein frecaqueounbufferisolstien on and sol d
by 25 Boehay hgera MIDBWemaCﬁ]@m:ﬁﬁdut@@oa pildizpbiaggie Road, Indianapolis, IN
-46250. The ternms. "cat 1-1256, dog 17379, eel 1-1266, hor se 19627, cal f
17876, gui P88 empogimars ey retsieste aumpeess fgoprepaiRs corpowidest tHB001, sheep
10132, pi gewmulk8376, seal 17627, rattlesnake 19885, trout 15131, turtle
1-0757, rat 11380, lungfish 17377, salnon 17502, eel (el ectrophorus

el ectrbcus) 18380 and | enon shark 11130" are nanes of |iver 30 acetone
powder enzynmes used in this invention and sol / Sigma Chem cal Co., P.

0. Box 14508, St. Louis, MO 63178. One enbodi neni may relate to Process A
wherein the hydrolytic enzyne can Qg/\Lngse. Novenber 2004 -8 One
enbodi rent nmay relate to Process ®wheretrn tﬁe hjdrolytic enzyme can be
esterase. One enbodi ment nay relatle to Proces wherein the hydrolytic
enzynme can be;, liver acetone powder. 5 One enbodinent may relate to
Pr.ocess A wherein the |ipase ng 4, PS30, AY30, PGE, AK, N, L-10,
AP-12, PAP-15, R-10, G MAP1O0, | i pase from Pseudononas

-~f{] uorescens, |ipase from Candi da , Lip-300, lipase from

Cﬁronnbacterlun1V|scosun1 | i pase ¢ ehei, |ipase from Pancreatic,
. Pseudononas fluorescens, |ipase frfom Rhi ni veus, PPL, type Il, |ipase

from :

HO Vil
comprising selectively deacetylating a compound of the formula
' N
O/\/ \—
ol
Vil
10

wherein R! may be (C4-Cg)alkyl, (Co-Cs)alkenyl, (Co-Cs)alkynyl wherein the alkyl,
alkenyl or alkynyl groups may optionally be substituted by one to three halo in the
presence of a hydrolytic enzyme and an aqueous buffer solution



10 Wheat germ |ipase from Rhi zopus arrhizus, |ipase from Micorjavani cus,

| i pase from Pseudononas cepacia, |ipase fromCadia |ipolytica, |ipase from
Penicilliumroqueforti, [|ipoprotein |ipase ca#70-6571-8Klovémpasolr om
Porci ne pancreas and |lipoprotein |ipase ca# 70-1481-01. One enbodi nent may
relate to Process A wherein the esteragg may be PLE-A,- 15 immobilized, hog
|iver, esterase from Hog pancreas, Porcine liver E-3128,

chol esterin-esterase, chol esterol esterase from Pseudononas fl uorescens,
chol esterol esterase from Porcine pancreas, cholesterol esterase from

‘Bovi ne pafciesand agest efdtie peisepisnantige relateprice errsep tRIgcass Bferscens,
- chol esterobre%%[,,ﬁé ?%gm pblRITHARE fdrmlak | ver, . chol esterol esteraseé from
Rabbit |iver ol i nesterase, 20 chol i nest erase from El ectric eel,

chol i nest erase, chol oyl gl yci ne hydrol ase, esterase fron1ThernDanaerobium
"brockii, esterase fromBacillus sp and e Zer&se from Micor niehi. One
enbodi nent may relate to Process Aé%pggéfn the |iver acetone. powder may

be cat51-1256, dog 17379, eel 1-128§, "hprse 19627, calf 17876, guinea pig
25 11631, nouse 18254, goat 12635, {chi cken 18001, sheep 10132, pigeon
.18376, seal 17627, rattlesnake 1988%~trout 15131, turtle 1-0757, rat
11380, lungfish 17377, salnon 17502,f eel (el ectrophorus electricus)18380
i y relate to Process A wherein the
ifzed M solid support. 30 One

enbodi nent may relate to Proc Afwheréi n the hydjolytic enzyme may be in

pure ﬁéystalline form  Ongys relate to Process A wherein the

aqueo buffer solution my be a phosphate, citric acid or boronic acid
~~s0l ution. whehdnw:enber 2004 g_ One enbodinent may relate to Process A

'-,Z;ghfr ein Lhef aqz)g.gggggt%%&rncﬁzsgnl |;e_on may have a pH between a pH of about
o a pHof a '

hydrol yti c enzynme can be, i

B, D and E are independently selected from CH and N;
Yis
15 (a) phenyt, optionally substituted with 1-3 substituents
' ' independently selected from R,
(b) naphthyl, optionally substituted with 1-3 substitﬁents
independently selected from R%; |
(c) C3-C; 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*,
N (e) a five membered heterocycle containing up to two
: uJ : heteroatoms selected from the group consisting of -O-, -NR*
25 and -S(0),-, optionally suibstituted with 1-3 substituents
‘ independently selected from R?;
(h  asix 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
_ (g) - 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),-, optiohally



One enbodinment nmay relate to a process for preparing a conpound of the
formula Vil conprising selectively deacetylating a conpound of the formula
10 wherein R may be (C, -0C6)al kyl, (C2- CEN al kenyl , (C2- £8badisyendoouher ei n
the al kyl, al kenyl or alkynyl groups may optionally be substituted by one
to three halo in the presence of a hydrolytic enzyme and an aqueous buffer
solution. 8 Novenber 2004 -10 5 10 A second aspect of the present invention

c or,, . repari.n co un f.the
ormi a: HO 1 whorein A rUouHelEn %SRRI eRRASIBEY eflen O
i ndependently selected froR*CH and N; Y is 15 (a) phenyl, optionally
substituted with 1153 substituents independently selected fromR4; (b)
napht hyl , optional I'y substituted with 1-3 substituents independently
sel ected from R4; (c) (€3- C3(GHWETHY);, optional ly substituted with 1-2
substituents 20 indegg\r;mderjbhd ﬁe@gﬁse_d fromR4; (d) C3-C8 cycloal kynyl,
optionall'y substitute ith -'_é“’s 'tuents independently selected from
R4; ()  -O(CH)W(CHy),;

(d)  -OCHRPCHR>;or
(e)  -SCHR’*CHR®;

Gis
0 @@  NRRY%
| (b)
(CH2>p™\
_r< 7¢
(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
RE
N
-0CH, —C/E n
30 Wis
(a) -CHg-;
(b) -CH=CH-;
() -0
(d)  -NR%;



(e) a five nmenbered heterocycle containing up to two heteroatons sel ected
fromthe group consisting of -0-, -NR2-.25 and -S(Oa-, optionally
substituted with 1-3 substituents i ndepe_%i_ent |y sel ect eglNbi&bELi004T) a Six
menber ed heterocycle containing up to two heteroatons selected fromthe
group consisting of -0-, -NR2- and -S(O- optionally substituted with 1-3
substituents independently 30 selected fromR4; or (g) a bicyclic ring
system consi sting of ze)fi ve {5 six menbered heterocyclic ring fused to a
phenyl ring, said het rocyc? c,)“fi ng containing up to two heteroatons
selected fromthe grodfp consisting of -0-, -NR2-, NR2- and -S(0), -,
optionally -11 8 Novenber 2004 substituted with 1-3 substituents

i ndependently selected from R4; Z is (&) -(CHR)p WCH2)q ; 5 (b)
-Q(CH2) p CRBR6-; (c) -O(CH2) pW CH2)q; (W) ,- OCHR2CHR3-; or (e)
-SCHR2CHR3-; Gis 10 (a) -NRR8; (b) 15'(&H2)m (CH2) n--/

(@) -CRYOH);

(h)  -CONRZ;
()  -NR2CO-;
)

10
(k)  -C=C-;

R is hydrogen or C4-Cg alkyl;
15 R? and R? are independently
(a) hydrogen; or
(b) Ci-C, alkyl;
RYis
(a) hydrogen;
20 {b) halogen;
(c) C4-Cs alkyl;
(d) C;-C, alkoxy;
(e}  C4-Cqacyloxy;
() C,-C, alkylthio;
25 {g) C4-C, alkylsulfinyl;
(h) C4-C, alkyisulfonyi;
(i hydroxy (C-C,lalkyl;
(i) aryl (C+-Ca)jalkyl;

(k)  -COzH;

30 ] -CN;
(m) -CONHOR;
(n) -SONHR;
(0) -NH;,

(P)  C4-C, alkylamino;



Ze wherein nis 0, 1 or 2, mis 1, 2or 3; Z2is -NH, -0-, -S, or -CH2-;
optionally fused on adjacent carbon atons with one or two phenyl rings
and, optionally independently substitut eg%on carbon w grmogaﬁb%&dogr ee
substituents and, optionally, 20 independently on nitrogen with a
chemcally suitable substituent selected fromR4; or (c) a bicyclic am ne
containing five to twel ve carbon atons, either bridged or fused and
optionally substitute rq ]911 l[IbSt ituents i ndependently selected from
R4; 25 Z° and Gin co |nat §' N-0CH2--( ) n; 30 Wis
(a)-CH2-; (b)-CH=CH; (fc) - ONHSOdR:- NR2- ; -12 (e) -S(On () 510 (9)

SCR2(OH)-1 () -CONRgey ™ o
(t) -aryl; or
5 (u) -OH.
R® and R® are independently C;-C; alkyl or together form a Cs-Cy carbocyclic
ring;
R” and R® are independently
(@)  phenyl;
10 (b) a C3-Cq carbocyclic ring, saturated or unsaturated;
(c) a C;-Cyp heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
(d) H
(e) C4-Cs alkyl; or
15 (f) form a 3 to 8 membered nitrogen containing ring with R® or RS;

R” and R® in either linear or ring form may optionally be substituted with up to
three substituents independently selected from C1 Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;

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

20 eis0,1or2;

mis1,2or3;

nis0,1or2;

pis0,1,2o0r3;

qis0,1,20r3;

25 and optical and geometric isomers thereof;
comprising enzymatically resolving of a compound of the formula

Z'-G

<

El D

L

R' o A




(1) -NRRCO-; G (k) -C=-C -; Ris hydrogen or C -C6 alkyl; 15 R2 and R3
are independently (a) hydrogen; or (b) Cl1-C4 alkyl; R4 is 20 25 30 (a)
(b) halogen; (c) C-C6 alkyl; (d) C-C4 alg%yemb%,e)oog

hydr ogen;
acyloxy; (f) C-C4 alkylthio; (g9) C - 4 al kyl sul finyl (h
al kyl sul fonyl; (i) hydroxy (C,-C4)al kyd, {j) aryl (Cl-C4)al kyl; (k)

SC02H, (1) -ON, (m -CONHOR  (n) -SO2NHR, (o) -NH2; (p) Cl-Ca
al kylam no; ; or '

wherein R' is (C;-Cg)alkyl, (C,-Cs)alkenyl, (C2-Celalkynyl wherein the alkyl, alkeny! or
alkynyt groups are optionally substituted by one to three halo in the presence of a
lipase and an agueous buffer solution; and (b) reacting the compound of formula IV

5' so formed

z'—c
<
I/
—\j o N By
J | P !)e v
R o A

- -wherein R' is as defined above, with a base in the presence of a polar protic solvent.
One-embodiment may relate to Process B wherein the aqueous buffer solution
may be a phosphate, citric acid or boronic acid solution.

10 One embodiment may relate to Process B wherein the lipase -may be from Muct)_r'

. miehei. | ]
One embodiment may refate to Process B wherein the base can be sodium

methoxy, sodium hydroxide, lithium hydroxide or potassium hydroxide.
One embodiment may relate to Process B wherein the polar protic solvent can be
- 15  methanol, ethanol or water. _
L One embodiment may relate to Process B wherein the lipase can be immaobilized
on a solid support.
One embodiment may relate to Process B wherein the lipase can be a cross-
linked enzyme.
20 One embodiment may relate to Process B wherein the lipase may be in pure

crystalline form.
One embodiment may relate to a process for preparing a compound of the

formula



8 Novenber 2004 -13 5 ring; 10 8 Novenber 2004 (q) C1-C4 dial kylamno; (r)
-NHS2R; (s) -NO2; (t) -aryl; or (u) -OH R5 and R6 are independently
Cl-C8 al kyl or together forma C3-Cl0 carbocyclic R7 anglNBerabd& 2004

. independently (a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or
unsaturated; (c) a C3-Cl0 heterocyclicqising containing up to two

het eroatons, selected from-0-, -N and -S-; (d) H (e) d-C6 alkyl; or 15
(f) forma 3 to 8 nmenbered nitrogen containing ring with R5 or R6; R7 and
R8 in either linear or ring formmay optionally be substituted with up to

t hree substituents independently selected frc -C6 al kyl, hal ogen,

al koxy, hydroxy and carboxy; a ring forned by R4 and R8 may be optionally

fused to a phenyl ring; 20 ais OOWN\Tis 1, 2 or 3; n is 0, 1 or

2, pis 0, 1,2 or 3

" ‘ HO Vil

comprising enzymatically resolving of a compound of the formula

o ' 0
o1
| 5 . R o ' VIl

wherein R' may be (C4-Cg)alkyl, (C2-Ce)alkenyl, (C2-Ce)alkynyl wherein the atkyl, atkenyl or
alkynyl groups may optionally be substituted by one to three halo in the presence of a
lipase and agueous buffer solution; and (b) reacting the compound of Formula X so
formed

10



gis 0,1,2 or 3; 25 and optical and geonetric isoners thereof; conprising
enzymatically resolving of a conpound of the fornula 8 Novenber 2004 -14
wherein R is (C -0C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kyspbvarhissreionat he
al kyl , al kenyl or al kynyl groups are optionally substituted by one to
three halo in the presence of a |ipasgsand an aqueous buffer solution; and
(b) reacting the conpound of forrmula IV so fornmed wherein R is as defined
above, with a base in the presence of a polar protic solvent: One
enbodi ment may relate to Process B wherein the aqueous buffer solution may
be a phosphate, citric acid or boronic acid solu 10 One enbodi nent may
- relate to Process B wherein the |lipase may be om Nucor m ehei. One
enbodi nent may relate to Process B mhere(ﬁ\Lb€ ase |can be sodi um net hoxy,
sodi um hydroxi de, |ithium hydroxide or potaSS|un1 ydr oxi de. One enbodi nent
- may relate to Process B wherein the pollar protic solvent can.be 15
met hanol , et hanol or water. One enbogi ment may relate to Process B wherein
the |ipase can be inmobilized : One enbodi ment may

relate to Process. B wherein the |ipase e~a~Cross- |inked enzyne. 20

One. enbodi ment may rel ate to Process Bfwher ¢ e | i pase maybe i.n pure
crystalline form One enbodi nent 1 ' process for preparing a

conmpound of the formula € Novelib X

R o
;> : wherein R is as defined above, with a base in the presence of a polar protic solvent.
— A third aspect of the present invention relates to a proCess (Process C) for . '
5 preparing a compound of the formula:
pa
i ]
/
B=Yy
|
e
HO \A e O
£ wherein:
N - A is selected from CHz and NR; 7
‘B, D and E are independently selected from CH and N;
10 . Yis ' |
' (@) phenyl, optionally substituted with 1-3 substituents .
independently selected from R* ’
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R%

15 (©) C3-C; cycloalkyl, optionally substituted with 1-2 subsfituents
o independently selected from R,
(d) = Cs-C; cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*,



VIl conprising conprising enzymatically resolving of a conmpound of the
formula 5 wherein RL may be (Cl-C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the alkyl, alkenyl or alkynyl g{;oups may opt i ombBlblemise 290bst i t ut ed
by one to three haI o in the presence of "d~ |ipase and aqueous buffer
solution; and (b) reacting the conmpound of Fornmula X so forned '10 8
Novenber 2004 -16 O N U X wherein R is as defined above, with a base in

t he presence of a poI ot.ic salve ect of the present

i nvention relates to pr oﬂzg‘:‘sm(eﬂ.fb&l‘:eéé'%et?ff’c)fcﬁﬁco"%:’s’%? EE’)gﬂ ¥ a conpound of
the formula: HO | wherein: hete#batc&nssﬁlaﬁécefdorhltlmgrfﬂriicmtlhﬁof-.(B, NR*and E are
I ndependently selected from 0 Y i phen optionally
substituted with 1-3 subst ??ch:g{é qpﬂa'é%lgﬁH%ﬂfqtéﬁéﬁé&%’hsW R4; (b)

napht hyl , optionally subst intiu;bemﬂiemlytkeléc{aj sotbRj tuents i ndependently

sel ected. from R4, 03080 pti.onal | bstituted with 1-2
substituents mdepengéntI?SB(éT%rE 8%?%%8 conta:nmgL}f)tolf'woerteroa oms

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

R4.
15 Z'is
(@)  -(CHz), W(CHz)e-;
(b) -O(CH,), CR°R®-;
(€  -O(CH2)W(CH.)q;
(d)  -OCHR?*CHR®;or
20 (e) -SCHR?*CHR?-;
Gis
(@ -NR'R®
(b}
(CHp 2 5\
25 ——N< Bm N\a
(CHy>n—
whereinnis 0, 1 or 2; mis 1, 2 or 3; Z%is -NH-, -O-, -S-, or
-CHg-; 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



(d) " C3-C3 cycloal kynyl, optionally substituted with 1-2 substituents
i ndependently selected fromR4; -17 8 Novenber 2004 (e) a five nenbered
het erocycl e containing up to two heterogtons sel ected & Novehbe pAaUpP
consisting of -0-, -NR2- and -S(O, -, dgé'i onal ly substituted with 1-3
substituents independently selected fromR4; 5 (f) a six nmenbered

het erocycl e cont ai ni ng up to two heteroatons selected fromthe group

consi sting of -0- tional tituted with 3
substituents i ndependg‘ﬁt ly dbé%/sé %'B'&ePBBtﬁ’inﬁ‘@fl%rmF@ VLR W APNG: ‘?‘\Jﬁﬁb system
consisting of a five or si )bnﬂ@dmfrfmbdatﬂdpmt;mllgtsybéﬂuﬁedwmgﬁmsed to a
phenyl ring, said heterocy cont ai wo het er oat ons

sel ected fromthe group 3Hé§q'§"ﬁnﬂ%n ?99”89"“ %fye% 'and -S(On-,
optional ly subs@ tnd &dnebmbindtich mapbéi t uent s i ndependent |y selected from
R4; (a) = (CH2)p WCH2) g (b) -Q(CH2),) CRSR6-; (c) -Q(CH2) pWCH2)q; (d)
CI—%S-; or (e) -SCHR2CHR3-; (a) -NR Rg2 (b) z2 (CH2)n--- / 30

N |
-UCH2‘<:/()n ;

Wis
10 (a) -CHz;
(b}  -CH=CH-;
(cy -0+
(d)  -NR%;
(e)  -S(O)-
15 ®
0
—t- ;
(@) -CRYOH):
20 (h)  -CONRZ%;
()  -NR?CO-
@)
25
(k)  -CsC

R is hydrogen or C;-Cg alkyt;
R? and R? are independently

(a) hydrogen; or

30 (b) Cy-C, akkyl;

R*is

(a) hydrogen,

(b) halogen;

(c) Cy-Cs alkyl;



wherein nis 0, 1 or 2, mis 1, 2or 3; Z2is -NH, -0-, -S, or -CH2-;
optionally fused on adjacent carbon atons with one or two phenyl rings
and, optionally independently substitut on carbon W g Ro@&ifindr@00Br ee
substituents and, optionally, independently on nitrogen with a chenmically
suitable substituent selected fromR4; or -18 5 10 15 20 8 Novenber 2004
(c) a bicyclic amne containing five to twel ve carbon atons, either

bri dged or fused and tlogak%l glk%&pstitut ed with 1-3 substituents

i ndependent |y sel ecte from A ‘and Gin conbl nati on may be R2 -OCHz

-Con Wis (a)-CH2-; )- CHECH: peYlady; 0-; (d)-NR2-; (e) -S(O"-P (f) 0 It
(f) C-C4 alkylthio;
(9) C,-C; alkylsulfinyl;
5 (h) C,-C, alkylsulfonyi;
(i) hydroxy (C;-Cslalkyl;
{)) aryl (C4-Cs)alkyl;

(k) -CO.H;
(1 -CN;

10 {m) -CONHOR;
(n) ~SO,NHR;
(0) -NH;;

(p} C,-C4 alkylamino;
Q) C,-C, dialkylamino;

15 (n -NHSO.R;
(s) -NO;
® -aryl; or
(u) -OH.
R® and R® are independently C,-C; alkyt or together form a C3-C,4, carbocyclic
20  ring;
R’ and R® are independently
(@  phenyl
(b) a C3-C4 carbocyclic ring, saturated or unsaturated,;
(c) a C3-Cyo heterocyclic ring containing up to two heteroatoms,
25 selected from -O-, -N- and -S-;

() H;

(e) Ci-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;

aring formed by R” and R® may be optionally fused to a phenyl ring;
eis0,1or2;
mis1,2o0r3;



-G (9)-CR2(OH)-; (h)-CONR2-; (i)-NR2CO-; U ; or 25 (k) -CC; Ris
hydrogen or C -C6 alkyl; R2 and R3 are independently (a) hydrogen; or 30
"(b) Cl1-C4 alkyl; R4 is (a) hydrogen; (b) halogen; (c3 Nelerfberdddey! ; 5 10

.15 20 ring; 25 8 Novenber 2004 (d) Cl1-C4 al koxy; (e) Cl1-C4 acyloxy; (f)
Cl-C4 alkylthio; (g) Ci1-C4 al kylsulfingl; (h) C1-C4 al kyl sul fonyl; (i)
hydr oxy (C, -C4)al kyl;

nBQﬁmZ

pis0,1,20r3;

qgis0,1,20r3;

and optical and geometric isomers thereof;

5 ' comprising enzymatically resolving of a compound of the formula

yARE

o~

o
VI
(e
il |

HO

in the presence of a lipase and an acetylating agent, and (b) reacting the compound
of formula IV so formed

. PoON
S v
L _ K /lko P A/Oe

10 .

wherein R' is (C+-Celalkyl, (Co-Ce)atkenyl, (C,-Ce)alkynyl wherein the alkyl, alkenyt or
alkynyl groups are optionally substituted by one to three halo, with a base in the
presence of a polar protic solvent. -

One embodiment may relate to Process C wherein the hydrolytic enzyme may be

15 a lipase. !

One embaodiment may relate to Procéss C wherein the lipase may be GC-4,
. PS30, 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 Chromobacterium viscosum, lipase from Mucor miehei, lipase from Pancreatic,



0) aryl (C-CG)alkyl; (k) -C®2H, (1) -CN; (m -CONHOR, (n) -SO2NHR; (0)
-NH2; (p) C1-C4 alkylamno; (qg) CL-C4 dial kylamno; (r) -NHSOZR (s)
-NO2;  (t) -aryl; or (u) -OH RS and R6 are independeng iy dlkyl or
together forma C3- C10 car bocyclic R7 and R6 are |ndependen &Bz(a) phenyl ;
(b) a C3-Cl0 carbocyclic ring, saturated or unsaturated; (c) a C3-Cl0
- heterocyclic ring containing up to two heteroat ons, sel ected from-0-, -N
and -S-; (d) H (e) Cl1-C6 alkyl; or (f) forma 3 to 8 nenbered nltrogen
containing ring wwth RS or R6; R7 and R$ in either linear or ring form may

opt i onal | yiphe AUSRIdutAGhY fbratRodd lnpg&xifrﬁn‘}]eﬁfﬁ%%tm&é@”bﬁ' ggsq?nde“t ly

'sel ected from Cl- C6 al kyl, hal ogen, arb aring
formed by fipgsefm Mé'qaﬁs}erfsehaa@@.f@naﬁwomm@@, i@améwleqqngivameus s 0, 1or

2; m IS liga¥ f@m Pseudomonas cepacia, lipase from Cadia lipolytica, lipase from
Peniciflium roqueforfi, lipoprotein lipase ca#70-6571-01, lipase from Porcine
S  pancreas, and Iipobrotein lipase ca# 70-1481-01.
One embodiment may relate to Process C wherein the acetylating agent may be . _
+ ethyl acetate, vinyl acetate, chloroacetate or trifluoroacetate.

. One embodiment may relate to Process C wherein the base may be sodium
methoxy, sodium hydroxide, lithium hydroxide or potassium hydroxide.

10  Oné embodiment may relate to Process C wherein the polar protic solvent may
}  be methanol, ethanol or water. |
One embodiment may relate to Process C wherein the lipase can be immobilized i
- on a solid support.
One embodiment may relate to Process C wherein the lipase may be a crosé~
15 linked enzyme.

' One embodiment may relate-to Process C wherein the lipase can be in pure:
crystalline form.

' | One embodiment may relate to a process for preparing a compound of the
" formula
20

HO vil

c;omprising enzymatically resolving of a compound of the formula




-19 8 Novenber 2004 -20 nis O, 1 or 2, pis 0,1,20or 3; qis 0, 1, 2 or
3; and optical and geonetric isoners thereof; conprising enzymatically
resol ving of a conmpound of the forrmula in the presence ®Nodrhbdasgsand an
acetylating agent, and (b) reacting t'he compound of fornula IV so forned
10 . wherein R is (C -0C6)alkyl, (C2-C-al kenyl, (C2-C6)al kynyl wherein the
al kyl, al kenyl or alkynyl groups are optionally substituted by one to
three halo, with a base in the presence of a polar protic solvent. One
enbodi ment may relate to Process C wherein the hydrolytic enzynme may be 15
a Iipase One enbodinment may relate to Prg $ C wherein the |ipase may be
GC-4, 'PS30, AY30, PGE,. AK, N, L-10, AP- \P- 15, R-10, G MAP10, SAMI I,

" lipase from Pseudononas fl uor o rom Candi da cyl i ndracea,

Li p-300, |ipase from ChronobagGterium vi ssasu | i pase from Mucor m ehei,
| i pase from Pancreatic, 8 Noverfber 2004 -21 |ipase from Pseudononas
fluorescens, |ipase from Rhi zepis._niveus, PPL, type ||, I|ipase from Weat
germ |ipase from Rhi zopus & s, lipase from Micorjavani cus, |ipase
from Pseudononas cepacia, i rom Cadia lipolytica, |ipase from
Penicilliumroqueforti, |ipof ca#70-6571-01, |ipase from

Porcine 5 pancreas, ca# 70-1481-01. 10

HO Xl

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

~wherein R’ may be {C1-Cg)alkyl, (Cz-Ce)alkenyi (Cz-Ce)alkynyl wherein the alkyl, alkenyl or
alkynyl groups may optionally be substituted by one to three halo, with a base in the
presence of a polar protic solvent

10 A fourth aspect of the present invention relates to a process (Process D) for
preparing a compound of the formula:



15 20 One enbodinment may relate to Process C wherein the acetyl ating agent
may be ethyl acetate, vinyl acetate, chloroacetate or trifluoroacetate.
One enbodi ment may relate to Process C wherein the baseg NayeBersmaiyum

met hoxy, sodi um hydroxi de, |ithium hydroki'de or potassi um hydroxi de. One
enbodi mrent may relate to Process C wherein the polar protic solvent may be
nmet hanol , ethanol or water. One enbodinent may relate to Process C wherein
the |lipase can be in pure crystalline form Che enbodi ment rmay relate to
Process C wherein the |ipase can be i nmobili on a solid support. One
enbodi mrent may relate to Process C wherej the Ilpase may be a cross-

| i nked enzyne. One enbodi nent nay re Lo a process for preparing a
conmpound of the formula HO VII conpr
conpound of the formula 8 Novenber 2104/r'2 XI'l in the presence of a |ipase
and ace;slating agent, and (b) reactindfthe conmpound of Fornula X so

for med 5 .wherein R1 may be (Cl- C6). kyl, (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl or g greups may optionally be substituted
by one to three halo with a ba§ |

HO

wherein:

10 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*;

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

(©) Cs-Cs cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*

(d) C3-Cg 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-, -NR*
and -S(0),-, optionally substituted with 1-3 substituents
independently selected from R*;

25 ) 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

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

30 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
R



-presence of a polar protic solvent 10 A fourth aspect of the present
invention relates to a process (Process. D) for preparing a conpound of the
formula: -23 5 HOi wherein: 10 Ais Sﬁ#gct ed from CH2g apdeRer Bo4D and E
are independently selected fromCH and Nf"" Y is 8 Novenber 2004 (a) phenyl,
optionally substituted with 1-3 substituents independently selected from
R4; 15 (b) naphthyl, optionally substituted with 1-3 substituents
i ndependently sel A ed fromR4; (c) C3-C8 cycloal kyl, optionally
substituted with™-2 substituents independently selected fromR4; (d)
C3-C8 cycl oal kynyl , opa) ona{GHs)SMGH)Futed Wwith 1-2 substituents 20
i ndependently sel ecte bf ror]bﬁfll_&)(&){sl:@_,fi ve menbered heterocycle containing
up to two heteroato sel eCtéd™rom t'he group consisting of -0-, -NR2- and
-S(OS, optionally sulisitituOEEHMWYICHL),3 substituents independently
sel ectedgfrom R4; 25 é)) a"@hﬁ'% ered heterocycle containing up to two
rom o]

het eroatons sel ected 9 g Qonsi st ng of -0-, -NR2- and -S(O, -
optional ly substitutedem t RSCHB GBSt i t uents i ndependently
Gis
(a) -NR'R?,
(b)
10
'\<(CHe)m_\ ,
— /A

(CHp> n—

whereinnis 0, 1 or2; 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 opticnally substituted with 1-3
substituents independently selected from R*;

Z' and G in combination may be

RE
25 N\
-0C Ha —<:/( n 1
Wis

(a) -CH,-
30 (b)  -CH=CH-;

(0 -0+

d) -NR%

()  -S(O)w

(f)



selected fromR4; or (g) a bicyclic ring systemconsisting of a five or six
menbered 30 heterocyclic ring fused to. a phenyl ring, said heterocyclic
ring containing up to two heteroatons §%_ect ed from t hg Ngvewper Zogasi sting
of -0-, -NR2-, NR2- and -S(O S, optionally substituted with 1-3
substituents independently selected fromR4; Z' is 5 -24 (a) -(CHR)P
WCH2)q ; (b) -QCH2)P CRS5R6-; (c) -0(CH2)PWCH2)qg; (d) -OCHR2CHR3-; or
(e) -SCHR2CHR3-; Gis (a) -NR 7Rs; (b) 10 15 20 25 ( CH2) m---\ (CH2)n-"
Z2 8 Novenber 2004 wherein nis O, 1 or @, mis 1, 2 or 3; Z2is -NH, -0-,
-S-, or -CH2-; optionally fused on adj_dLb_ent carbon atons with one or

'

(@)  -CR*OH)-;

5 (h)  -CONR%;
(i) -NR?CO-;
)]
10
| k)  -C=C-;

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

15 (b) Cs-Cy alkyl;
R*is
(a) hydrogen;
{b) halogen;
(c) C1-Ce alkyl;
20 (d) C+-C, alkoxy;

(e} C4-C;4 acyloxy;

H C,-C, alkylthio;

(9) C,-C, alkylsulfinyt;
(h) C4-C4 alkylsulfonyl;

25 () hydroxy (C4-Cg)alkyl;
() aryt (C4+-Ca)alkyl;
(k)  -COH;
(1) -CN;
{m) -CONHOR,
30 (n) -SO,NHR;
(0) -NHz;

(p)  C4-C, alkylamino;
(@)  C+-C, diakkylamino,
(r -NHSO.R;



two phenyl rings and, optionally independently substituted on carbon with
one to three substituents and, optionally, independently on nitrogen wth
a chemcally suitable substituent selec 6@d from R4; org Neyerdbdtiopg! i C

am ne containing five to twelve carbon atons, either bridged or fused and
optional |y substituted with 1-3 substituents independently selected from

R4, Z' and G in conbination may be RP N -OCH2---( ( ) n 30 Wis (a)-CHz-,

(p)-CH:CH-; (c)-0-; (EQ)_NR-%Q@z;(e) -S(O. -; (f) 510 15 20 25 30 (k) -C=C
- ® -aryl; or
{u) -OH.
R® and R°® are independently C4-Cs alkyl or together form a C4-Cyo carbocyclic
5 ring;
R’ and R® are independently
(@)  phenyl;
(b) a C3-C, carbocyclic ring, saturated or unsaturated;
(c) a C3-Cyo heterocyclic ring containing up to two heteroatoms,
10 selected from -O-, -N- and -S-;
d H
(e) C+-Cg 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

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, 2 or 3;
20 nis0,1or2;

pis0,1,20r3;

gis0,1,20r3;

and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula
25

Zl1-c

| Vi
HO




- Ris hydrogen or Cl1-C6 alkyl; R2 and R3 are independently (a) hydrogen;
.or (b) C1-C4 alkyl; R4 is -25 8 Novenber 2004 0 1 1 -C (9)-CR2(OH) -;
(h)-CONR2-; (i) -NR2CO-; (i) (a) hydrogen; (b) hal ogeng No(émbdrl2oGa al kyl ;
. (d) Cl-Cc4 al koxy; (e) C1-C4 acyloxy;  (f) C-C4 alkylthio; (g) Ci-C4

al kyl sul finyl; (h) Cl-C4 al kyl sul fonyp7- (1) hydroxy (Cl-C4)al kyl; (j)
aryl (C -C4)alkyl; (k) -C®2H, (1) -CN; (m) - CONHOR,

in the presence of lipase. |
- One embodiment may relate to Process D wherein the lipase may be Mucor .
- miehei. :
One embodiment rhay relate to Process D wherein the lipase can be immobilized
5 on a solid support.
One embodiment may relate to Process D wherein the lipase may be a cross- |

linked enzyme. '
One embodiment may relate to Process D wherein the lipase may be in pure . .

crystalline form.
10 * One embodiment may relate to a process for preparing a compound of the .

“formula

o

e ‘, HO vil

15 - comprising enzymatically resolving of a compound of the formula



(n) -S@2NHR;, (0) -NH2; (p) Cl1-C4 alkylanmino; (q) Cl-C4 dialkylanmino, (r)
-NHSQ2R; or -26 5 ring; 10 8 Novenber 2004 (s) -NO2; (t) -aryl; or (u)
-OH. R5 and R6 are independently Cl1-C8 a£8kyl or toget heg NbasHba 2684 C10
carbocyclic R7 and R8 are independently“*a) phenyl; (b) a C3-Cl10
carbocyclic ring, saturated or unsaturated; (c) a C3-Cl0 heterocyclic ring
containing up to two heteroatons, selected from-0-, -N and -S-; (d) H
(e) C1-C6 alkyl; or (f) forma 3 to 8 nenbered_nitrogen containing ring
with RS or R6; R7 and Re in either linear /or r{ng formmay optionally be
substituted with up to 15 three SIN?NS i ndependently sel ected from

d -C6 al kyl, hal ogen, al koxy, hy@Froxy nd ear bpxy; a ring forned by R7 and
R8 may be optionally fused to a phenyl ring;"€ is 0, 1 or 2; mis 1, 2 or
3;

HO Xil

in the presence of lipase.



20nis 0, 1 or 2, pis0,1,2 0or 3; gis 0,1,2 or 3; and optical and
geonetric isoners thereof; conprising enzymatically resolving of a conpound
of the formula 25 2 -GUY / M ()e 8 Novenber 209foveribds 200410 in
the presence of |lipase. One enbodinment &y relate to Process D wherein the
| i pase may be Mucor . mehei. One enbodinent may relate to Process D
wherein the |ipase can be inmmobilized on a solid support. One enbodi nent

may relate to Process D wherein t | i pase y _be _a cross- |inked enzyme.
One enbodi nent may rel ate téiﬁﬂ@gzgﬁgﬁﬁﬂ¥giEQM¥¥@9mipase may be in pure

crystalline form One enbodi nent Seremée el ate to a process for preparing
a conpound of the. fornula VII
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15 conprising enzymatically resolving of a conpound of the fornmula HO -28 8
Novenber 2004 xIl in the presence of |ipase. -29 Detail ed Description of
the I'nvention Scheme | 8 Novenber 2004 11 | 111 8 NovesrNeverdBs40041-G , , -
'BIYR -~-KOQC IVBinY / ()eV MOA-31 Schene 3 1V 8 Novenber 2004 VI

Vv

Scheme 2
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8 Novenber 2004 | | -33 Scheme 5 1 8 Novenber 2004 1V | -34 8 Novenber 2004
The starting materials for the present invention are prepared according to
United States Patent 5,552,412, which i§3{ncorporated by NorBER P41 N i tS

entirety. In reaction 1 of Scheme 1, the conpound of fornmula Il is
converted to the corresponding conpounds of forrmulas |I and 111 by
enzymatic resolution of Il in the 5 presence of a hydrolytic enzyne,

nobi | i zed or immbilized on different SOlé% suggort, a cross-1linked enzyne
or a crystallized enzyne. Hydrolytic enz ude (a) |ipase (CC- 4,
PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R 10, G MAP10, SAMII,

| i pase from Pseudononas fl uorescens, |ipase from Candi da cylindracea, Lip-
300, lipase from Chronobacterium viscosum |ipase from Micor m ehei, |ipase
from 10 Pancreatic, |ipase from Pseudononas fl uorescens, |ipase from

Rhi zopus niveus, PPL, type Il, |ipase fron1Whgat erm |ipase from

Rhi zopus arrhi zus, |ipase from Micor javani ,__T¥pase from Pseudonobnas
cepacia, lipase fromCadia |lipolytica, |ifgase fromPenicilliumroqueforti,
| i poprotein |ipase ca#70-6571-01, |ipas& froth Porcine pancreas, and

| i poprotein |ipase ca# 70-1481-01), (b) lestedase (PLE-A, 15 immobili zed,
hog liver, esterase from Hog pancreas, Porgine |liver E-3128,

chol esterin-esterase, cholesterol esterase|l from Pseudononmas fl uorescens,

chol esterol esterase from Porcine p eas, %hg¢esterol esterase from
Bovi ne | [ Vi
= A/()B

HO

HO A




pancreas, chol esterol esterase from Pseudonomas fl uorescens, chol esterol
esterase from Porcine |liver, cholesterol esterase from Rabbit |iver,

chol i nesterase, 20 chol i nesterase from Electric eel ¢ h® Novneabarzog,

chol oyl gl yci ne hydrol ase, esterase fron?%hernnanaeroblun1brock||, est erase
fromBacillus sp and esterase from Micor mehei) or (c) liver acetone
powder (cat 1-1256, dog 17379, eel 1-1266, horse 19627, <calf 17876, guinea
pig 11631, nouse 18254, goat 12635, ghlcken 18001, sheep 10132, pigeon
18376, seal 17627, rattl esnake 198852ckemgd 15131, turtle 1-0757, rat

11380, 25 lungfish 17377, sal non 17502 eel (electrophorus el ectricus)
18380 and | enon shark 11130). The reaction is carried out in an aqueous
buffer solution, such as a phosphate, gjtric acid or boronic acid buffer,
with or without an organic solvent, such as nethylene chloride,
tetrahyfrofuran, acetone, dinethyl formam de or di oxane. The buffer
solution has a pH of about 6 to a pH of hbout 8, preferably a pH of about

7. 30 The reaction is stirred at a tenpefature between roomtenperature to
about 65C, preferably about 25C to abou laoc, for a tine peri od dependent
upon the enzyme enployed and the desir enanti onmeri c excess conversion of
the racemc mxture. In reaction | of Schenme 2, the conmpound of formula 11
is converted to the corresponding conmpounds of formulas IV and V by
enzymatic resolution of Il with a -35 8 Novenber 2004 |ipase, such as
Mucorm ehei, according to the procedure described above in reaction | of
Schene 1. In reaction | of Schene 3, the conpound of formula VI is
converted to the correspondi ng coppbunds of fornmulas IV and V by enzymatic
resolution of VI with a 5 |ipa (GC-4, PS30, AY30, PGE, AK, N, L-10,
AP-12, FAP-15, R 10, G MAPLg M 11, |ipase from Pseudononas fl uorescens,

Ilpase fromcylindracea, Lip-|g00, | Iipase from Candida cylindracea, |ipase
from Chronobact eri um vi scosu Fpase from Micor niehei, lipase from
Pancreatic, |ipase from Pseudompnas fluorescens, |ipase from Rhizopus
ni veus, PPL, type II, li m Wheat germ |ipase from Rhizopus

By

HO



10 arrhizus, |ipase from Micorjavani cus, |ipase from Pseudononas cepaci a,

| i pase from Cadia lipolytica, |ipase fromPenicilliumroqueforti,

| i poprotein |ipase ca#70-6571-01, |ipase from Porcine $¢Bogsmiss,20and

| i poprotein |ipase ca# 70-1481-01) in tﬁ%3presence of an acetylating
agent, such as ethyl acetate, vinyl acetate, chloroacetate or
trifluoroacetate. The reaction is stirred in an aprotic solvent, such as
nmet hyl ene 15 chlorine, ethylene glycol, dinethyl ether, dichloroethane,
hexane, tetrahydrofuran and di oxane, gﬁmﬂﬂﬁégperature bet ween room
tenperature to about 65C, preferabloy about 25C to about 40C, for a tine
peri od dependent upon the enzynme enployed and the desired enantioneric
excess conversion of the racemc mxture. In reaction | of Scheme 4, the
conmpound of formula VI is converted to the 20 correspondi ng conpounds of
formulas of | and Il by enzymatic resolution of Il with a- |ipase, such as
Miucor niehei. The reaction is stirred in an aptotgc sol vent, such as

nmet hyl ene chl orine, ethylene glycol, digg&f?? et her, dichl oroet hane,
hexane, tetrahydrofuran and di oxane, at & fenperature between room
tenperature to about 65C, preferably gbout |25C to about 40C, for a tine

ed and the desired enantioneric
In reaction I of Schenme 5, the
conmpound of formula IV is converted to the correspondi ng conpound of
formula | by deacetylating IV wt ; 8ehh as sodi um nmet hoxy, sodi um
hydr oxi de, |ithium hydroxi dg or un1hﬂdroxide, i ya 30 polar protic
sol vent, such as net hang), nob e A@ter~Phe reaction is stirred at
roomtenperature for a e pePiod bet weéh about 1 hour and about 24 hour s,
preferably about 6 hours. -36 8 Novenber 2004 Exanple 1 -Cis-6 S -Phen |-5
R - 4- 2- pyrrolidin-1- yl-ethoxy) Phenyl |-5 6 7 8-

t et r ahydr onapht hal en- 2- ol .

/21_6
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A mxture of the racem c acetylate, corresponding to the title conpound, 5
chol esterol esterase from Porcine pancreas (C 9530), commercially sold by
SIGW, and a OA M phosphate buffer, haxégg a pH of 7, swsvahbdrrmdsat room
tenperature. The enzymatic resolution wa$§ stopped at 30 to 50% conver si on
and nonitored by high pressure |iquid chromatography. The sol uti on was
then extracted with ethyl acetate. The organic | ayer was washed with water

by bri ' .10 ' | fat filt d d.
concentrated 1o g i Mereto At el bat@rae pabeled wdfting o
met hyl ene chinded B’eataﬁhtmtrﬁ,?pﬁzaulzt)whbh&sihpccrboratmtby]gef@meWiw?rﬁi&&g with e
hyl hl ori ¢e/ . | 9; t e ops. o as

erutant o yi el o (R datshetes or Rolipe e pfigurlierl Riforbaatiig e
CDCL3): d 7cOodespondingidpmpburtit ¢ffprriihs | Gné 3t ,enzlwﬂe%t&gtesoitaﬁwbnj ool gOH;r(emz H;’:H) ,

. dzJ= 4 d =4, Hz . 9¢ =D. ,
g. gngﬁld, 53 :ﬁ?gg',%fﬁﬂl&qréfh ?@W&gmﬁﬁ\"z%ﬁﬁﬁ ‘m”?.%’%é? A d%ﬁ%?”* i?‘@gﬂtpr?{’“ﬁw ,
1.68 (m 1Hp. craselinkpdieaymeuria gnefallizbe epeydect Huirslyticdetgrasniadubly (ghi r al

120 - . r 0 epaling a

corpound oi 1S (4 PRICERTE, AL, B I T e B €8P, ol RErPREIBIng nw

B, D and E &AM il figepefiduerfseyderabremst fedrdscom, GhhsarfbnNCaNdits clindtatkapligny! |

optionally sbsbhidhsh Shrbhoactedh? Uscbali Basd AIRAILE MibheiSHaSS HeM O
10 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 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), (b) esterase (PLE-A,
15  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, cholesterol esterase from Rabbit liver, cholinesterase,
20 cholinesterase from Electric eel, cholinesterase, choloylglycine hydrolaée, esterase
from Thermoanaerobium brockii, esterase from Baciflus sp and esterase from Mucor
miehei) or (c) liver acetone powder (cat I-1258, dog 17379, eel 1-1266, horse 19627,
calf 7876, 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  lungfish 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 upon 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



(b) naphthyl, optionally substituted with 1-3 substituents independently
selected fromR4; (c) C3-C8 cycloal kyl, optionally substituted with 1-2
substituents 20 independently sel ected ééom R4; (d) C3s®Bveyberaaokynyl ,

optionally substituted with 1-2 substitu&nts independently selected from

R4; (e) a five menbered heterocycle containing up to two heteroatons
sel ected fromthe group consisting of -0-, -NR2- 25 and -S(On-, optionally

[ d ;i -3 i 1. i.nd dent | lLect.ed, f R4: (f I X
menber ed het By Sese ot ARG SR A e EE e EeL AR RN ¢ he
group consi 3of chamfie 1.0-, -NR2- and -S(On- optionally sub';_titult ed with 1-3

' i nd I | d f 4. a bicycli¢c rin
ystem ons: st 1 ng! SEch 1 96 38nSiEe F WEhsuband o Bradig M e SoikGer in i o a
phenyl ri ngcogespdntiet eocopyahdscof fommulascvmdrai Viibp @nmypmatia l’emljtimttﬂ?ﬂaiimrm

de f h I SL) Q- ,n- % N2 - -
opt i onal Ty TRpCEURER0 8030 LRBIAR 0 du'i AR 72 SRS o BP0
i ndependent ISAM él, dipased fomo Psedbmddias i feiofeapens| GpR3ep P CHiAngracea SLIHEH00,

-AG2)p CR_ﬁ;B:?sfe; frcfrﬁ’ bah%?&'%)n@y&%ﬂi)pgée fr(gr%)CErcgnjo_Bazc erBB.rﬁ t;/isgorsum(, ﬁgase from

- SCHR2CHRS- ;
Mucor miehei, lipase from Pancreatic, lipase from Pseudomonas fluorescens, lipase

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

10 arrhizus, lipase from Mucor javanicus, lipase from Pseudomonas cepacia, lipase from
Cadia lipolytica, lipase from Penicillium rogueforti, 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 chlorine, ethylene glycol, dimethyt ether, dichioroethane, hexane, tetrahydrofuran and
dioxane, at a temperature between room temperature to about 65°C, preferabloy
ébout 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 VIl is converted to the

20 corresponding compounds of formulas of | and 1l by enzymatic resolution of II 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,
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 deacetylating 1V with a base, such as
sodium methoxy, sodium hydroxide, lithium hydroxide or potassium 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.



Gis 10 (a) -NR7R6; (b) 15 (CH2) mi (CH2)n-, z2 wherein nis 0, 1 or 2;
mis 1, 2 or 3; Z2is -N4H, -0-, -S-, or -CH2-; optionally fused on

adj acent carbon atons with one or two phenyl rings andg Nepirhiosradooy

i ndependent |y 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 cont i’ii ni ng five tg
twel ve carbon atons, either bridged d and optionally substitute
with 1-3 substituents independentlyE% h&"S{Ed fromR4; 25 Z and Gin
conmbi nati on nmay MCIRB(SkRhenyI-5(R)4r2-pyoroidinel-yhathCxpPheni]-5@FEEH ; (c) - 0-;

2 (d)-NR-; 5 tetrahydronaphthalen-2-oi.

A mixture of the racemic acetylate, corresponding to the title compound,

o  cholesterol esterase from Porcine pancreas (C-9530), commercially sold by SIGMA,
and a 0.1M phosphate buffer, having a pH of 7, was stirred at room temperature.
The enzymatic resolution was stopped at 30 to 50% conversion and monitored by
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
16 (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.

20



10 (k) -CSC-; R is hydrogen or Cl1-C6 alkyl; 15 R2 and R3 are independently
(a) hydrogen; or (b) Ci1-C4 alkyl; R4 is 20 25 30 -39 8 Novenber 2004 (e)
-S(O. -1 (f) OB -C (g)-CR2(CH)-; (h)-CONR2-; (i) -NRRG2mbdd)200p)

hydr ogen; hal ogen; Cl1-C6 alkyl; C, - a4 koxy;

Claims
1. A process for preparing a compound of the formula:

Z'—G

10 HO N

wherein:
A is selected from CH, and NR;
B, D and E are independently selected from CH and N;
Y is
15 | E)) 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-Cg 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
heteroatoms selected from the group consisting of -O-, -NR*-

25 and -S(0O),-, optionally substituted with 1-3 substituents
independently selected from RY;

{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

30 selected from R*; or

(@  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(Q),-, optionally



C -C4 acyloxy; C -C4 alkylthio; C -C4 alkylsulfnyl; C -C4 alkylsulfonyl;
hydroxy (Cl-C4)al kyl; aryl (Cl-C4)alkyl; -CO2H -CN, -CONHOR, -SO2NHR;
-NH2; C,-C4 alkylamino; or 5 10 15 8 Novgpber 2004 (q) £Meownisiraioky! am no;
(r) -NHS2R; (s) -NO2; (t) -aryl; or (u) -OH R5 and R6 are independently
Cl1-C8 al kyl or together forma C3-Cl0 carbocyclic ring; R7 and R6 are

I ndependently (a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or

unsaturated; (c) a C3-ClO QEL&HACY i §-3 duBStGGRE FuBhARieHRy sfedtd®irom

het er oat ons,
RrR*

Z'is
(@)  -(CHz), W(CHz)o-;
5 (b}  -O(CH,), CR°R%;
(¢} -O(CHz),W(CHy);
(d)  -OCHR?CHR®; or
(e)  -SCHR’CHR’;

Gis
10 (@  -NR'RY
(b)
(CHz) ™\
_< 7%
(CHyY n—
15
whereinnis 0,1 0r2; 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
RE
N
~0CH, {/E noj
30 Wis
(a) -CHz-;
(b) -CH=CH-;
() -0
(d)  -NR%;



selected from-0-, -N and -S-; (d) H (e) C1-C6 alkyl; or (f) forma 3 to
8 nenbered nitrogen containing ring with R5 or R6; R7 and R6 in either

| inear or ring formnmay optionally be su %_|tuted W t h 8iNotvamibdiree4
substituents independently selected fromCl-C6 al kyl, hal ogen, al koxy,
hydroxy and carboxy; a ring forpmed by R7 and R8 may be optionally fused to
a phenyl ring; 20 e is O, 1 or 2; mis 1,2 or 3; nis O, 1o0or 2;, pis
0,1,2 or 3; g is 0,1,2 or g' 5 and optical and geonetric isomers thereof;
conpri sing selectlvelj eac (§ ‘ating a conpound of the fornmula -40 30 -41 5
8 Novenber 2004 11 whdfljein R is (C, -C6)al kyl, (C2-C6)alkenyl,
(C2-Co6) al kynyl wherein the al kyl, alkenyl or alkynyl groups are optionally -
substituted by one to three halo, in thegpresence of a hydrolytic enzyne
and an aqueous buffer solution. 2. A procgss according to claim1, wherein
t he hydrglytic enzynme is |lipase. A proceSs‘’according to claim1l, wherein

the hydrolytic enzyne is 3.
(@ -CR¥OH);
(hy  -CONR?*;
(i NR’CO-;
)
10
(k) -C=C-;

R is hydrogen or C;-Cs alkyl;
15 R? and R® are independently
(a) hydrogen; or

(b) C4-C, alkyl,

R*is
(a) hydrogen;
20 (b) halogen;
(c) C4-Cg aikyl,
(d) C,-C, alkoxy;
(e) C,-C, acyloxy;,
) C,-C, alkylthio;
25 (@) C,-C; alkylsulfinyl;
(h} C.-C, alkylsulfonyl;
(i) hydroxy (C4-Cs)alkyl;
)] aryl (C4-Cy)alkyl;
(k)  -COzH;
30 () -CN,;
{(m) -CONHOR;
(r) -SO,NHR,;
(0) -NHz;

(p)  Cy-C, alkylamino;



esterase. 4. A process according to claim11, wherein the hydrolytic enzyne
is liver 10 acetone powder. 5. A process according to claim1l, wherein the
hydrol ytic enzyne is |ipase from Porci ng,.pancreas, cho3 Bevesniodr 280t er ase
from Pseudononas Fl uorscens and chol esterol esterase from Porcine

pancreas. 6. A process according to claim2, wherein the |lipase is GC4,
PS30, 15 AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G MAPl10, SAM 11,

| i pase from Pseudonopas fl~uc %%mgm.n i pase from Candi da cyli ndracea,

Li p-300, |ipase from ro%gfé‘ct eri ur}lné/’i scosum |ipase from Miucor m ehei,

| i pase from Pancreati &) |i pdd80:Rir om Pseudononas fl uorescens, |ipase from
Rhi zopus ni veus, PPL, (g)ype_mbé. | i pase from Weat germ |ipase from

Rhi zopus arrhizus, |ipase froth Micorjavani cus, |ipase 20 from Pseudononas
cepacia, |ipase from (adi a-avlpel ytica, |ipase fromPenicillium roqueforti,

| i poprotein |ipase cagj)o- 6%4- 01, lipase from Porcine pancreas, and

li poprotein |ipase ca# 70-1481-01. 7. A process according to claimS3,

wherei n the est eRaged RsampiipdependentydhiCd aliedior togethei foem 2 st e cabecydiom Hog
pancreas, Pgggine liver E-3128, 25 cholesterin-esterase, cholesterol
esterase from Pseudomppas fl uorescens, chol esterol esterase from Porcine
pancreas, chol esReped Régredndgpendenin Bovi ne pancreas, chol esterol esterase
from Pseudonomas f| uogagsceﬁ%nyphol esterol esterase -42 8 Novenber 2004 from
Porcine |iver, cholestérol estérase from Rabbit liver, cholinesterase,
choline@ erase from Elfdct r B Edbb carbbrycliowng, satasded oheiseigrajedici ne hydr ol ase,
esterase from Thernograer gl Ldrs f i sp and
esterase from Micor ﬁéi?ehi.g gl%ﬂ‘? 9%8%:6, %‘ggﬁaggﬁ%?‘&gn%qwgﬁ%éﬁtﬁ% MSiher ei n
the liver acetone powder i gelgeied frami@56N- dody-St7379, eel 1-1266, horse
19627, calf 17876, gumea g! g 11631,

(e) C,-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 phenyi ring;
20 eis0,10r2;
mis1,2or3;
nis0,1or2;
pis0,1,20r3;
gis0,1,20r3;
25 and optical and geometric isomers thereof;

comprising sefectively deacetylating a compound of the formula

30



nouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal
17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat 11380, |ungfish
17377, sal non 17502, eel (electrophorus, electricus) 183B@vanierdmmn shark
11130. 10 9. A process according to cIaVﬁVl, wherein the hydrolytic enzyne
I's immbilized on a solid support. 10. A process according to claim1,
wherein the hydrolytic enzyne is a cross-|linked enzyne. 11. A process
according to claim1, wherein the lipase is _in pure crystalline 15 form

12. A process according to claim1, wherein4n& aqueous buffer solution is
a phosphate, citric acid or boronic acigd solution. 13. A process according
to claim1, wherein the aqueous buff e soltuti on has a pH between a pH of
about 6 to a pH of about 8. 20 14. A procgss according to claiml1, for
preparing a conpound of the fornmula VI onprising selectively

deacetyl ating a conpound of the formulal|-43 O 8 Novenber 2004 wherein R is
(C -Co6)al kyl, (C2-Co6)al kynyl, (C2-\\) | wherein the al kyl, al kenyl or
al kynyl groups are optionahly s ut ed 'VYone to three halo in the
presence of a 5 hydrolytil d an agueous buftler -solution. 15. A
process for preparing gted

s, FOVMula: 2 -G 10 'Y | HO' A"

wherein R is (C-Cg)alkyl, (C,-Celalkenyl, (Cz-Cs)alkyhyI 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.

5 2. A process according to claim 1, wherein the hydrolytic enzyme is
lipase.
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 i, lipase from
Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase from
Chromobacterium 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

20 from Pseudomonas cepacia, lipase from Cadia Iipblytica. 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 fror;'s 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



15 wherein: Ais selected fromCH2 and NR, B, D and E are independently
selected fromCH and N, Y is 20 (a) phenyl, optionally substituted with 1-3
substituents independently sel ected frgjé‘ghm; (b) napht &oyernpér 2ooal | y
substituted with 1-3 substituents indepé&ndently selected fromR4; (c)
C3-C8 cycloal kyl, optionally substituted with 1-2 substituents

I ndependently selected fromR4; 5 10 15 -44 8 Novenber 2004 (d) C3-C8

cycl oal kyny opt, | 1.y su | d.w 1;: 2 s ti.tyents . . ndent |y
sel ected fr‘l(f)ranRA% r?@? g%?rl v%oksﬁéfe%?\{\%{ég%r gé@cll#ga%ggn?'g‘?}ni A "ﬂgﬁ%s Wo

het er oat ons chainesterede ffroomAdoéicgeduchalioestérate, nehotrfylgh@ine hyldR2aseqrdterseO) n

optionally St e -3,substituent Lndependent | el ected from
R (1) & st Sttty Sl S el B SR SPRE it e

sel ected fromefthe group consisting of -0-, -NR2- and -S(OS optionally

bi cycl 1 & ring sy&t emfobnere e GRS Brret e Bebidine il it ¥ °
ring fused t-02%6, dhgiRA79r eal iy 266 ihdrded @270 caICI7BE6, rguinga pig 11631,
mouse 18254, goat 12635, chicken [8001, 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
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
16  form.
12. A process according to claim 1, wherein the aqueous buffer solution is a
bhosphate, 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

/__
N

o >

HO VI

comprising selectively deacetylating a compound of the formula



containing up to two heteroatons selected fromthe group consisting of
-0-, -NR2-, NR2- and -S(O, -, optionally substituted with 1-3
substituents independently selected fromR4; 20 25 Z' |8 Novérabéradoa( CH2) P
WCH2)g-; (b) -O(CH2)P CR5R6-; (c) -O%F2) PN CH2)q; (d) - OCHR2CHR3-; or
(e) -SCHR2CHR3-; (a) -NR7R8; (b) (CH2 ), z Z (CH2) n----' 30 wherein nis
O, 1 or 2, misl1l 2o0r 3;, Z2is -NH, -0-, -S, or -CH2-; optionally
fused on adjacent carbon atons with one or two phenyl rings and,
optionally independently substituted on carbgnh wijth one to three
substituents and, optionally, 5 10 15 20 8 -Ngvenbegr 2004 °

0/2\/

\

o ‘
R1)J\O Vil

wherein R' is (C;-Cg)alkyl, (C-Ce)alkynyl, (Cx-Cs)alkenyl wherein the atkyl, 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:

<

D

YA e

10 ]/

| = ||3-|Y

HO /\A/()e

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 substituents
independently selected from R
(c) C3-Cy cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*



I ndependently on nitrogen with a chemcally suitable substituent selected
fromR4; or (c) a bicyclic amne containing five to twelve carbon atons,
either bridged or fused and optionall ydirbst ituted w thNbvenbesB084i t uent s
i ndependently selected fromR4; Z° and ‘n conmbination may be R2 N - OCHE
()n Wis (a)-CH2-; (b)-CH=CH; (c)-0-; (d)-NR2-; (e) -S(O,; ; (f) (9)
-CR2(OH)-;  (h) CO\IRZ- (i) -NRRCO-; 0) 25 or (k) -CC; Ris hydr ogen

(C):rl- g}l- gIka/‘: !(yl 30 R%d)and CF;%& cygloalpgn% %B oen% ly Xubs‘ f"t&eJ‘ \«¥|91r bst?uenté b)

independently selected from R*;
(e) a five membered heterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR*-
5 and -S(0),-, 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
10 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(0),-, optionally
15 substituted with 1-3 substituents independently selected from
R
Z'is
(@  -(CHa)p W(CH2);
(b)  -O(CHy), CR°R®-;
20 (€)  -O(CH2W(CH,)q;
(d) -OCHR’CHR®;or
(e) -SCHR?*CHR®-;

Gis
(@) -NR'R%
25 (b}
<< CHadn ™\,
— VA
(CHp> n—
30 whereinnis 0, 1 or 2: 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,



R4 is -45 (a) hydrogen;
(c) Ci1-Co6 al kyl;
(g) C1-C4 al kyl sul finy
(j) aryl
(0)

hal ogen;

Cl-C4 al kyl t hi o;
hydr oxy (Cl-C4)al kyl ;
- SO2NHR;

-CONHOR,  (n)
di al kyl am no;

10

15

20

25

30

(r) -NHSO2R;

-46 5 10 15 20 ring;

(d) Ci1-C4 al koxy;

( Cl- C4) a‘+ﬁ<y|

-NH2; (p) Cl-

25 8 Novenber 2004 (b)

(h) Cl-C4 aﬂNWesnﬂae‘r%m
(q) Cl-C4

(k)

aI kyl am no;

(e) Ci1-C4 acyl oxy;

-C2H, (1)

independently on nitrogen with a chemically suitable

substituent selected from R* or

()

bridged or fused and optionally substituted with 1-3

substituents independently selected from R*

Z' and G in combination may be

RE

. N\
—UCH2—<:/()n

Wis
(a) -CHy-;
(b) -CH=CH-;
(© O
(d)  -NR%
(e)  -S(O)
(f
0
A
(@  -CR*OH);
{h) -CONR%;
(i -NR*CO-;
)
(k) -C=C-;

R is hydrogen or C,-Cg alkyl;

R? and R® are independently

(@)

()
R*is

(a)

hydrogen; or
Cy-C, alkyt;

hydrogen;

or

(f)
(i)
(m

a bicyclic amine containing five to fwelve carbon atoms, either



(s) -N@®2; (t) -aryl; or (u) -OH R5 and R6 are independently C, -C8 al kyl
or together forma C3-Cl0 carbocyclic Wand R8 are independently (a)
phenyl; (b) a C3-Cl10 carbocyclic ring, turated or uns&Noverhiest;2004) a
C3-Cl O heterocyclic ring containing up 14 two heteroatons, selected from
-0-, -N and -S-; (d) H (e) C1-C6 al kyl; or 30 (f) forma 3 to 8 nmenbered
ni trogen contai ni ng ring wth RS or R6; R7 and R8 in either linear or ring
formmay optionally b g’;ﬁ'ltmed with up to three substituents

i ndependent |y sel ecte )fr 6 al kyl, hal ogen, al koxy, hydroxy and
carboxy; a ring forned) by @ZC@@IHyIR8 may be optionally fused to a phenyl
ring; -47 8 Novenber Igb 2, mis 1,2 o0or 3;, nis 0, 1or 2; p
is 0, 1, 2 or 3; 5 s Br 3 and optical and geonetric isoners

t hereof ; conprising e(e;yrram-cahc’cwbmyﬁsol ving of a compound of the fornmula 11

10 V\,hergln Rl is (C @)alé{: Iésgl’% C6) al kenyl, (C2-C6)al kynyl wherein the
al kyl, &l kenyl or nyl b T e opt i onal |y substituted by one to

three halo in the pre(§¢nceCpC4 alkyisulfinyl;

‘ (hy  C,-C, alkyisutfonyl;
() hydroxy (C4-C,)alkyl;
@) aryl (C4-Cyalkyl;

10 (k) -CO.H,;
m  -CN;
(m) -CONHOR;
{n) -SO,NHR;
(0) -NHz;

15 {p) C,-C, alkylamino;
(s)] C,-C, diatkylamino;
r -NHSO,R;

(s) -NO;
) -aryl; or
20 (u) -OH.
R® and R® are independently C,-C; alkyl or together form a C,-C,, carbocyclic
ring;
R” and R® are independently
(@  pheny;
25 (b) a C5-Cyp carbocyclic ring, saturated or unsaturated,;
{c) a Cs-Co heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
d H
(e) C+-Cs alkyl; or
30 ) 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 C4-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;

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



| i pase and an aqueous buffer solution; and (b) reacting the conpound of
formula IV so fornmed 15 wherein Ris as defined above, with a base in the
presence of a polar protic solvent. -48 8 Novenber 20048 W6verdbgrrad0éss
according to claim15, wherein the aqueoﬁs: buffer solution is a phosphate,
citric acid or boronic acid solution. 17. A process according to claim 15,
wherein the |ipase from Micor mehei. 18. A process according to claiml15,
wherein the base i s_sodi um nmet hoxy, 5 sodi um hydroxide, |ithium hydroxide
or potassi um hydP&Pde"49. A process according to claim 15, wherein the
pol ar protic sol ygigt1, por 3met hanol , ethanol or water. 20. A process
according to claiml5, gerei nthe lipase is imuovbilized on a solid
support. 10 21. R'$Pok¥ss according to claim 15, wherein the lipase is a
cross-linked enpyd®.1,2%r3A process according to claim15, wherein the
|ipase is in pure crystalline form 15 23. A process according to claim 15,
for preparing a B&HPoud® S the formula O, -~N VII conprising

enzynatical ly resed yptirgl &id getioOBdeecfthdrbss; f ormul a -49 8 Novenber 2004 o

R~ o VIII .. . .
comprising enzymatically resolving of a compound of the formula

z'-G

<

E D

L

| /@\ ?_Y
[l
Qe
R! )J\ o A/

10 wherein R is (C;-Cg)alkyl, (Co-Cs)alkenyl, (Co-Cg)alkyny! 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 1V

so formed
Z'—G
<
| s
o ] N ?-Y v
R")J\o 7y 8

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



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 aptionally substituted by one to
three halo in the presence of a |ipase and an aqueous Hbfenberd0ddi on; and
(b) reacting the conmpound of Formula X “45-so formed O 7N\ __~ X wherein

R is as defined above, with a base in the presence of a polar protic
solvent. 24. A process for preparing a conpound of the formula: -50 Z1-G

'"TBYHO()e ¢ erein: is selected fromCH2 and NR. B, D and E are
i ndependent |y se1fléc‘¥\gff’°?§%‘?“ﬁ inghig ggim 18, Vh?@"‘gﬂ“?\lé‘ﬁ\é%’érb“géb?@%tﬁ’j‘ Henyl ,
optional | y sHisphaté uditfe atitl bhbdrodicedidsdoldtivent s i ndependent|y sel ected from

ndependont |y selech BEPCPRARCRINGIS Al eaHherSEyes BRI Waeoaaney
substituted withgl- A modstidcosrting to ikt pSndestsiny thechetie dofiimnmBrhoxy, d)
O 8 o ek Sis. i R SR bl Sl e dlodid substi tuents
19. A process according to claim 15, wherein the polar protic solvent is
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 cross-linked
enzyme.
22. A process according to claim 15, wherein the lipase is in pure crystaliine
form.

23. A process according to claim 15, for preparing a compound of the formula

/_.
N

15

O/\/

HO vl

comprising enzymatically resolving of 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(O,-, optionally
substituted with 1-3 substituents independently sel ect&doferaperRbo4(f) a
si x menbered heterocycle containing up 9 two heteroatons selected from
the group consisting of -0-, -NR2- and -S(O),,- 20 optionally substituted
with 1-3 substituents independently selected fromR4; or (g) a bicyclic
ring systemconsisting of a five or six nenbered_ heterocyclic ring fused
to a phenyl ring, said heterocyclic ring cont/ainipg up to two heteroatons
selected fromthe group 25 consisting -0-N-NR2t, NR2- and -S(OR,
optionally substituted with 1-3 su@sﬁgjt\l.lmfs i ndependently sel ected from
R4. -51 5 Z is (a) -(CH2)0 WCH2)qg{; (b) - P CR5 R6-; (c)

-Q(CH2) pWCH2),; (d) -OCHR 2 CHR-;lor (e) -SCHR2CHR -; Gis (a) -NR 7 R';
(b) 10 (CH2)m--\ (CH,,) n--1 ‘

VI

wherein R' is (C;-Cs)alkyl, (Cx»Celalkenyl, (Co-Cglalkynyl 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 soformed
N
O/\'/
O
PN O‘ X
R 0

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:



Z:' 8 Novenber 2004 wherein nis 0, 1 or 2; mis 1, 2 or 3; Z2 is -NH,
-0-, -S-, or 15 -CH2-; optionally fused on adjacent carbon atons with one
or two phenyl rings and, optionally indeﬁndently subst8 Nutedbar200¢ar bon
with one to three substituents and, optiofially, independently on nitrogen
with a chemcally suitable substituent selected fromR 4 ; or 20 (c) a

bi cyclic amne containing five to twelve carbon atons, either bridged or
fused and optionally substituted with 1-3 subgtituents independently
selected fromR ; Z' and Gin conbinati my be 25 R2 1 N-OCC H2 --~ ()
nJ 30 Wis (a) -CH2-; (b)-CH=CH; (PYy“Ssp (d)-NR2-; (e) ()

/

| = F];-IY

HO /\A/Oe

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) Cs-Csq cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*;
(d) Cs-Cs 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-, -NR2-
and -5(0),-, 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(0),-
20 optionally substituted with 1-3 substituents independently
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 heteroatorns selected from the group
25 consisting of -O-, -NR%, NR* and -S(O),-, optionally
substituted with 1-3 substituents independently selected from
R,



-51 527 is (a) -(CH2)p WCH2)g-; (b) -QCH2)P CR5 R6-; (c)
-Q(CH2) pW CH2),; (d) -OCHR 2 CHR-; or . (e) -SCHR2CHR -; Gis (a) -NR7 R';
(b) 10 (CH2)m--\ (CH;,) n--1 Z;' 8 Novepper 2004 wher e$ Noveriser®004 or 2; m
is 1, 2o0or 3; Z2is -NH, -0-, -S, or ~ -CH2-; optionally fused on
adj acent carbon atons with one or two phenyl rings and, optionally
I ndependently substituted on carbon with one to three substituents and,
optionally, i nd?[p ndently on nitrogen with a chemcally suitable
substituent selefted fromR 4 ; or 20 (c) a bicyclic amne containing five
to twel ve carbon atongg) ei tiGd,), WGHIged or fused and optionally substituted
with 1-3 substituents.i nde sSelected fromR ; Z and Gin
conbi nati on may be 25&& 2 Bféwjpnéééh o

(€} -O(CHz)W(CHo);

5 (d)  -OCHR*CHR®-; or
() -SCHR’*CHR®;

Gis
(@ -NRR
(b)
10 (CHadp—\
—I\< 78
(CHy> n—
whereinnis 0, 1 or2; 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
RE
25 fl\l\
-0CH, 4<:/( n
Wis
(@  -CHz;
30 (b} -CH=CH-;
() -0
(d)  -NR%;
() -S5O



1 N-OCH2 --~ () nJ 30 Wis (a) -CH2-; (b)-CH=CH; (0)-0-; (d)-NR2-; (e)
(f) -53 5 ring; 10 8 Novenber 2004 (s) -NO2; (t) -aryl; or (u) -OH R5
and R6 are independently C1-C8 al kyl or together f or m a8 tgvemniera®O8ocycl i c
R7 and R8 are independently (a) phenyl; ?b) a C3-C10 carbocyclic ring,
saturated or unsaturated; (c) a C3-Cl0 heterocyclic ring containing up to

two heteroatons, selected from-0-, -N and -S-; (d) H,
0
il
....C_;
(@  -CR¥OH);
5 (h)  -CONR*;
0) -NR?*CO-;
()
10
(k)  -C=C-;

R is hydrogen or C,-Cy alkyl;
R? and R® are independently
@) hydrogen; or

15 (b) C,-C, alkyl;
Ris
(a) hydrogen;
(b) halogen;
(c) C4-Cs alkyl;
20 {d) C,-C, alkoxy;

(e) C:-C, acyloxy;

1j] C,4-C, alkylthio;

(9) Cy-C, alkylsuifinyl;
(h) C+-C, alkylsulfonyi;

25 (i) hydroxy (C,-Cyalkyl;
) aryl (C+-Cy)alkyl,
(k) -CO,H;
{) -CN;
(m) -CONHOR;
30 (n)  -SONHR;
(0) -NHy;

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



(e) C1-C6 alkyl; or (f) forma 3 to 8 nenbered nitrogen containing ring
wth RS or R6; R7 and R8 in either linear or ring formmay optionally be
substituted with up to 15 three substitu_ﬁg_ts i ndependent Ngvarathez @084 from
Cl- C6 al kyl, hal ogen, al koxy, hydroxy anid carboxy; a ring forned by R7 and
R8 may be optionally fused to a phenyl ring; eis 0, 1 or 2; mis 1,2 or
3; 20nis 0, 1 or 2, pis0,1,20r 3, qgqis O, 1, 2 or 3; and optical
and geonetric isoners (g)here_ﬁb;. conprising enzymatically resolving of a
conpound of the formul'a 25 T-& BY | VI ()e HO' 'A -54 8 Novenber 2004 in
the presence of a |ipdbe andryhoracetyl ating agent, and (b) reacting the
compound of fornula I(y) so fpprmed Z1-G 1-N O BrY |

R® and R® are independently C;-Cs alky! or together form a Cs-C;o carbocyclic

5 ring;

R" and R® are independently
(@)  phenyl;
(b) a C4-Cyp carbocyclic ring, saturated or unsaturated;
(c) a C3-Cy heteracyclic ring containing up to two heteroatoms,

10 selected from -O-, -N- and -S-;

d H
(e) C4-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
15 three substituents independently selected from C4-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;
| a ring formed by R’ and R® may be optionally fused to a phenyl ring;
eis0,1o0r2;
mis1,2or3;
20 nis 0, 1 or2;
pis0,1,20r3;
qis0,1,20r3;
and optical and geometric isomers thereof;
comprising enzymatically resolving of a compound of the formula
25

HO A




()e IV R~ wherein RL is (C -C6)al kyl, (C2-C6)al kenyl, (C2-C6)alkynyl
wherein the al kyl, alkenyl or 5 alkynyl groups are optionally substituted
by one to three halo, with a base in the., presence of a8 povembgadic
solvent. 25. A process according to cl a|5rﬁ 24, wherein the hydrolytic enzyme
is a |lipase. 26. A process according to claim 24, wherein the |ipase is
GC-4, PS30, 10 AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G MAPl10, SAM

L LB, Ay B BT A % 38R B Sl TSN R L ™

| i pase fronmpHarmowlady seforinepase from Pseudononas fl uorescens, |ipase from
Rhi zopus niveus, PPL, type 11, lipase from Weat germ Iipase from

Rhi zopus arrhizus, |ipase from Micorjavani cus, ;i pase 15 from Pseudononas
cepacia, lipase fromCadia |ipolytica, |ipas onfPenicillium roqueforti,
lipoprotein |ipase ca#70-6571-01, |ipase fxQm Porcine pancreas, and

| i poprotein |ipase ca# 70-1481-01. 27. ss according to cl aim 24,
wherein the acetylating agent is ethyl cetdte, vinyl acetate,

chl oroacetate or trifluoroacetate. . 20 28¢g A process according to claim
24, wherein the base is sodi um net hoxy, s$dium hydroxide, |ithium

hydr oxi de or potassi um hydroxi de. 29 s.according to claim 24,
wherein the polar protic solwent i t hanol or water. 30. A
process according to claim?2 he lipase is |nn36|I|zed on a 25
solid support. -55 8 Novempdder Z A process according to claim 24,
wherein the lipase is a cross-linked enzyne.

wherein R' is (C1-Cs)alkyl, (Cz-Ce)alkenyl, (C,o-Celalkynyl 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 soivent. _
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 GC4, 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
Chromobacteriumn viscosum, lipase from Mucor miehei, lipase from Pancreatic, lipase
from Pseudomonas fluorescens, lipase from Rhizopus niveus, PPL, type Hl, lipase
from Wheat germ, lipase from Rhizopus arrhizus, lipase from Mucor javanicus, lipase
15 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.
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 sodium methoxy,
sodiurn hydroxide, lithium hydroxide or potassium hydroxide.
29. A process according 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.



32. A process according to claim24, wherein the lipase is in pure
crystalline form 5 33. A process according to claim?24, for preparing a
conpound of the forrmula VIl conprising enzymatically re%bbvémigerdfoa
conpound of the fornula 10 X11 in the preSence of a |lipase and acetyl ating
agent, and (b) reacting the conmpound of Formula X so formed -56 8 Novenber
2004 X wherein R is (C -C6)al kyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein
t he al kyl, al ken or al kynyl groups .ar.e optionally substituted py one to
three hal o, vvith)‘g’ir bé?é"‘%eﬁg?%{?é”fgn%fseiaéfﬂ@g' ngr&'ﬁgPagasﬁr'ﬁﬁic&Oséﬂﬂ t. 34. A
process forepnyemari ng a conpound of the formula: Zi -G 10 /!\ e HO .4,, |
D -W 15 wherein,,A,is selected from. and NR: D and E are,

i ndependent | y se?’%‘cﬁ@&%@%ﬁfﬁﬁ%&%'%' Wgefeé{)ﬂhﬁﬁgﬂﬁﬁ is Iy GREialipe
substitut edfonmt h 1-3 substituents 20 independently selected from R4;

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

o > N\___

HO Vil

comprising enzymatically resolving of a compound of the formulta
10

o T N\_

HO . Xi

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



(b) naphthyl, optionally substituted with 1-3 substituents independently
selected fromR4; (c) C3-C8 cycloal kyl,. optionally substituted with 1-2
substituents independently sel ected fr&g%R4; 25 (d) C3 K8vanysdraabkynyl ,
optionally substituted with 1-2 substitiefits independently selected from
R4; -57 8 Novenber 2004 (e) a five nenbered heterocycle containing up to
two heteroatons selected fromthe group consisting of -0-, -NR2- and
-S(On-, optionally substituted with 1-3 substituents independently
selected fromR4; 5 (f) a six nmenbered heterocycl g containing up to two
het eroatons selected fromthe group consLsLLp%,H -0, -NR2- and -S(O S
optionally substituted with 1-3 substituents T™hde ntly selected from
R4; or (g) a bicyclic ring systemconsisting of a five or six nenbered 10
het erocyclic ring fused to a phenyl ripg aid heterocyclic ring
containing up to two heteroatons sel ec romthe group consisting of
-0-, -NR2-, NR2- and-S(On-, optionall i
i ndependently selected fromR4; 15 Z

wherein R’ is (C,-Cg)alkyl, (C2-Ce)alkenyl, (C,-Cs)alkynyl wherein the alkyl, atkenyl 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

zZ'—G
E
10 I P

= By

HO /\A/()e

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 sefected from R*;
(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,
25 {d) C,-Cq cycloalkynyl, optionally substituted with 1-2 substituents

independently selected from R;



(b) -Q(CH2)p CRSR6-; (c) -Q(CH2)pW CHZ)q; (d) - OCHR2CHR3-; or (e)
-SCHR2CHR3-; (a) -NR7R6; (b) (CHA) m (CHZ2) n----- / wherein nis 0, 1
or 2, mis 1, 2or 3; Z2is -NH, -0-, -S, or -CH2-; spvensédapockused on
adj acent carbon atons with one or two pW’e‘nyI rings and, optionally

I ndependent |y substituted on carbon with one to'three substituents and,
optionally, independently on nitrogen with a chemcally suitable

Bi cycl i o ami ne. cont ai {#ng Fi1Ve M RIR] VESICRFYoPRRBAS SPar Mor  bi i dged or

fused and optionally subst hblgtstoms bledleBfroBmuis flolip eBhSsting e RRNGTR | Y

selected fromR4; Z° and Gaing _&%rﬂgl (?p%%li'lé)ll?( sﬁB&ithtgd %h I}I-?; su stitgn)ents
independently selected from R*;

5 )] 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 from
R
15 Z'is
(@  ~(CHp)p W(CHy)
(b) -O(CHy), CR°R®-;
(c) -O(CH2),W(CHz)q;
(d) -OCHR?*CHR®*;or

20 (&)  -SCHR2CHR®-;
Gis
(@ -NR'R%
(b)
(CHo»
25 ~—r~< = N

(CHpd> n—

whereinnis 0, 1 or 2, mis 1, 2 or 3; Z%is -NH-, -O-, -S-, or
-CH,-; optionally fused on adjacent carbon atoms with one or

30 two pheny! 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



2 n Wis (a)-CH2-; (b)-CH=CH; (c)-0-; (d)-NR2-; (e) -S(O, -; (f) (9)
-CR2(OH)-; (h) -CONR2-; (i) -NR2CO-; .0) or 25 (k) -C=C; R is hydrogen
or C1-C6 alkyl; R2 and R3 are independeghtly (a) hydr ogslibyeraber3@ogb) Cl- C4
alkyl; R4 is (a) hydrogen; (b) hal ogeny”” (c) Cl1-C6 alkyl; -59 5 8
Novenber 2004

(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

RE
- N
—0BCH, AC/E moog
Wis '
10 (@)  -CHg
(b)  -CH=CH-;
(€ -0+
(d)  -NR%;
()  -S(O)
15 0
0
A
(@  -CR*OH)-;
20 (h)  -CONR%;
()  -NRXCO-;
)
25
Ky -C=C-
R is hydrogen or C;-C; alkyl;
R? and R® are independently
(@)  hydrogen; or
30 (b) Cy-C; alkyl;

R'is
(@) hydrogen;
(b} halogen;
(c) C4-Ce alkyl;



(d) C1-C4 al koxy; (e) Cl-CA4 acyloxy; (f) Cl-C4 alkylthio; (g) Cl-C4

al kyl sul finyl; (h) Cl1-C4 al kylsulfonyl; (i) hydroxy (C -C4)alkyl; )
aryl (C -C4)alkyl; (k) -CRH (1) -CN, 0 (nm -CONHOR 8 NowmbSQDRKR,  (0)
-NH2; (p) Cl-C4 al kylamino; (q) Cl-C4 dial kylamno; 15 (r) -NHSO2R;, (s)
-N@2;  (t) -aryl; or (u) -OH R5 and R6 are independently Cl-C8 al kyl or
together forma C3-Cl0 carbocyclic 20 ring; 25 R7 and R8 are independently

(a) phenyl; (b) a C3-£,0 C r c ring, saturated or unsaturated; (c) a
C3-C10 heterocyclic rﬁ)\g cont é?%ﬁ#@ up to two heteroatons, selected from

-0-, -N- and -S-; (d)(&H (6)-Ccacydaxyal kyl ; or
(f) C1-C, alkylthio;
(@) C+-C, alkylsulfinyt;
5 (h)  CC,4 alkylsulfonyl;
(i) hydroxy (C4-Ca)alkyl;
() aryl (C+-Cy)alkyl;

(K)  -COH;
() -CN;

10 (m) -CONHOR;
(n)  -SO,NHR;
(0} -NHz;

(p)  C4-Cy4alkylamino;
(@  C4-C,dialkylamino;

15 (n -NHSO;R;
(s)  -NOy
1) -aryt; or
(u) -OH.
R® and R® are independently C+C; alkyl or together form a Cs-Cy, carbocyclic
20  ring; |
R’ and R® are independently
(@  phenyl
(b) a Cs-Cyg carbocyclic ring, saturated or unsaturated;
(c) a C;-Cyo 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 optionaily be substituted with up to
30  three substituents independently selected from C4-Cj alkyl, halogen, atkoxy, hydroxy
and carboxy;
a ring formed by R” and R® may be optionally fused to a phenyl ring;
eis0,1or2;
mis 1, 2or3;



(f) forma 3 to 8 nenbered nitrogen containing ring wth RS or R6; R7 and

R8 in either linear or ring formnmay optionally be substituted with up to

30 three substituents independently sel egjed from Cl- C58 Bbkarhbertzabogen,

al koxy, hydroxy and carboxy; a ring fornmed by R7 and R8 may be optionally

fused to a phenyl ring; eis 0, 1 or 2; mis 1,2 or 3; -60 8 Novenber 2004
nis 0, 1or 2, pis0, 1, 2or 3; qis 0, 1, 2 or 3; and optical and

geonetric i somar?igdjlelr .; 5 conprising enzymatically resolving of a

conpound of the fornula Zi-G HO wherein RL is (C -C6)alkyl, in the presence

~of |ipase. 35. Apjg@ceg®rdccording to claim34, wherein the |ipase is Micor
m ehei. 10 36. é‘isoé olcg%§3accordi ng to claim34, wherein the lipase is

i mobilized on a’ soli'd support. 37. A process according to claim 34,

wher ei n the |i pased pplical andgasndtmkisdnersriagraef. 38. A process according to

clai m 34 wherei : qﬂ{}? k:Sarl : r I 39. A process

accor di ﬁ_’g to cl a?onﬁ}%ujl e g}ahéﬁllkgeﬁ%wgﬁoﬁﬂ%%@%g%é@ﬁ\é&i?é‘érﬂﬁ@pase from

Por ci ne pancreas, chol esterol esterase from Pseudononas Fl uorscens and

chol esterol esterase from Porcine pancreas.

P
E =

D

o
VI
A/()e

wherein R is (C4-Ce)alkyl, in the presence of iipase.

HO

35. A process according to claim 34, wherein the lipase is Mucor miehei.

10 36. A process according to claim 34, wherein the lipase 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 crystalliné

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



40. A process according to claim 34, for preparing a conpound of the
formula 20 -61 8 Novenber 2004 VII conprising enzymatically resolving of a
conmpound of the fornmula 5 XII in the presence of |ipased NogamigerN®dénber
2004 ENZYMATI C RESCOLUTI ON OF SELECTCI VE ESTROGEN RECEPTOR MODULATORS
Abstract 5 The present invention relates to a process for preparing
5-substitued-6-cyclic- 5,6,7,8-tetrahydronapht hal en-2-0l conpounds usef ul
as an estrogen agonist. No suitable Fig. /—

o > N\_

HO Vil

comprising enzymatically resolving of a compound of the formula

o > N\_

5 HO Xli

in the presence of lipase.



62- 8 November 2004

ENZYMATIC RESOLUTION OF SELECTCIVE ESTROGEN RECEPTOR
MODULATORS |

Absfract

The present invention relates to a process for preparing 5-substitued-6-cyclic-
2,6,7,8-tetrahydronaphthalen-2-of compounds useful as an estrogen agonist.

No suitable Fig.



