ENZYNMATI C RESOLUTTON OF—SELECTI VE ESTROGEN RECEPTOR MODULATORS Backgr ound
of the Iny ' resent invention relates to a process for preparing
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nmedi cal a ic uses. A traditional listing of the therapeutic
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prostatic carcinoma, and suppression -of post-partum lactation [Goodman and

15. "Gilman, The Pharmacological Basis of Therapeutics (Seventh Edition) Macmillan
Publishing Company, 1985, pages 1421-1423). Accordingly, there has been
increésing interest in finding newly synthesized compounds and new uses for
previously known compounds which are demonstrably 'eétrogenic, this is, able to
mimic the action of estrogen in estrogen responsive tissue.

20 o From the viewpoint of pharmacologists interested in developing new drugs
useful for the treatment of human diseases and specific pathological conditions, it is

o~

most impoﬁant 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 osteopbrosis 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 million
people and causes more than 1.3 million fractures each year, including 500,000
spine, 250,000 hip and 240,000 wrist fractures annually. These cost the nation over
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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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HO \A /()
_ wherein:
30  Adisselected 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*: |



20 27 -G E p 25 BY HA wherein: 30 Ais selected fromCH2 and NR;, B. D
and E are independently selected fromCH and N, Y is (a) phenyl,
optionally substituted with 1-3 substituents independently selected from
R4: 8 Novermber 2004 (b) naphthyl, optiodally substitut8dayemben2@n4
substituents independently selected fromR4; (c) C3-C8 cycl oal kyl
optionally substituted with 1-2 substituents independently selected from
R4; 5 (d) C3-C8 cycloal kynyl, optionally substituted with 1-2 substituents
i ndependent | y sel ect eth)f r onaphyl,(apfiorallyisubstitetet) svitad -3 stlestineptsl e cont ai ni ng

up to two heteroatons sel ﬁﬁ%g%d%mélggegﬁgﬁqa@onsi sting of -0-, -NR2- and
uted w -

-S(On-, optionally substi rtuents 10 independently
sel ected fromR4; (f)(@ si L:0echaioakyl uptionalysubstitated with -2 gubsituentst Wo

et T bt ko o T RoBE NP ROR PRI, O 2, ot SO
R4; or 5 (g) a bicycl(d)c rCag.sydoahanglbpiictally gutstituted witte 1-Qrsubstitusmaber ed
independently selected from R*;

(é) a five membered 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 (9) a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl ring, said hete'rocyclic 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

20 : R*

Z'is

(@)  -(CHz)y W(CHy)q;

(b)  -O(CH,), CR°R;

() -O(CHz)W(CHy),,

25 (d)  -OCHRCHR®; or
()  -SCHR’CHR*;
Gis
(@ -NR'RS
(b)
30
2

( CHa)m—\
_< -' 7
(CHydn—



heterocyclic ring fused to a phenyl ring, said heterocyclic ring
containing up to two heteroatons selected fromthe group consisting. of
-0-, -NR2-, NR2- and -S(O, -, optionally substituted with 1-3
substituents independently selected fromé-20 R4; Z' is falovembep3qp4s
WCH2)a-; (b) -CH2)p CRSR6-; (c) -Q(CH2) pW CH2)qg; 25 (d) - OCHR2CHR3-;
or (e) -SCHR2CHR3-; Gis (a) -NR7/R8; (b) 30 (CH2)m\ z2 (CH2)n--/ 8
Novenmber 2004 wherein nis O, 1 or 2; mis 1, 2 or 3; Z2is -NH, -0-,
-S-, or -CH2-; optional | ywheredh isf), Adjr cevis 1c2pbdyrz’ad Nt vd4{ F8-ptre or  two

phenyl rings and, optional |agi. g | Y. s tituted on carbon with one
to three substituents and, %H :bg)ﬁgﬁh ?u Qs %ﬁ?&@ﬁﬁfﬁ?ﬂ %tﬂ"ﬁiv’('tﬁ‘d)é’&?rvw th a
chemical |y suitable substwoaphenylsigeanddoftiooallyRidependéntly sabstitatgélbhc am ne
containing five to twelve N, ither. Dbridged or fused and
optionally substituted w t%ﬁéggw't@h@gﬁ ?ﬁegn?u S}'tHarétBQﬁg'e‘?ﬁ%P?/a"%l ected from
R4; 10 2 and G in conbi naindependestiyoen 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

substituenté independently selected from R“;

10 Z' and G in combination may be
C R®
N\
—-0CH, —<:/( n 3
15 Wis '
(a) -CHz-;
(b)  -CH=CH-;
(© -O-;
(d) -NR%;
20 (e) -S(0)n-;
(f)
0
- ]
O -C-;
25 | (@  -CRYOH);
(h) -CONRZ%;
(i) -NR2CO-;
0)
% @_  or
(k)  -C=C-:

Ris hydrogen or C;-Cs alkyl;

R? and R® are independently



R2 C N -OCH2 OQn 15 Wis (a) -CH2-; (b)
20 (e) -S(On-" (f) 0 ~ -C 25 (g) -CR(OH)-;
30 or (k) -CGC; Ris hydrogen or Cl-C6 al kyl;

i ndependently -5- 8 Novenber 2004
5 (b) hal ogen;

(a) hydrogen;

10

15

20

25

ring;

30

(a)
(b)
R*is
(a)
(b)
()
(d)
(e)
f
(9)
(h)
(i)
G
(k)
()
(m)
(n)
(0)
(p)

@

n
(s)
(t)
(u)

hydrogen; or
C1'C4 alky’,

hydrogeh;

halogen;

C,-Cs alkyl;

C,-C, alkoxy;
C,-C, acyloxy;
C:-C4 alkylthio;
C4-C, alkylsulfinyl;
C,-C, alkylsulfonyl;
hydroxy (C4-C,)alkyl;
aryl (C,-C,)alkyl;
-COzH,;

-CN;
-CONHOR;
-SO,NHR;

-NH;;

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

-NO;

-aryl; or

-OH.

(c) C1-Co6 al kyl;

- CH=CH ;

(c) -0-;
(h) - CONR2-;
R2 and R3 are

(d)

(i)

(a) h§drogen; or (b)8 Eevembenom.

(d) C1-C4 al koxy;

- NR2-;
- NR2CO-

R4 is

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

R’ and R® are independently

(a)
(b)
(c)

(d)
(e)
(f)

phenyl;

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

a C3-C, 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%;



e) Cl-C4 acyloxy; (f) Cl1-C4 alkylthio; 10 (g) C1-CA alkylsulfinyl; (h)
81?04 al kyl.sﬁl fo%yl ; (i) hydroxy (C -C4)alkyl; (j) aryl (C -C)alkyl; (k)
-C2H;, 15 (1) -CN; (m -CONHOR, (n) -S2NHR, (0) - NH2: R& 021-04 |
al kyl amino; 20 (q) Cl-C4 dial kyl amino: -6tr) -NHSCRR, (8)NovRimper2Qa4) - aryl :
or (u) -OH 25 R5 and R6 are independently C,-C8 al kyl or together forma
C3-Cl10 carbocyclic ring; R7 and R8 are independently (a) phenyl; (b) a
C3- C10 carbocyclig ring, saturated or unsaturated; 30 (c) a C3- C10
heterocyclic rirg ¥¥HRaNMIthe lgat or fnmfomstrenoentionslly bessutstitutet! Wittoop t0-, - N-

and -S-; (dhrel subSitudrks %eéérﬁé'ntl%%le&@j ik @9 i‘: &P h%l&ﬁ@ﬂbﬁﬁgg/ Hyér(r))%gen

in r|n with R5
cont ai ni ng c%rboxy,

a ring formed by R” and R® may be optionally fused to a phenyl ring;
5 eis0,1or2 |
mis1,2or3;
nis0, 1or2;
pis0,1,2o0r3;
qis0,1,2o0r3;
10 and optical and geometric isomers thereof;
comprising selectively deacetylating a compound of the formula

OO
I
)
R1/u\o A/(e

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

The terms “GC~4, PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R- 10, G,

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 roquefort?’ are names of lipase enzymes

25  used in this invention and sold by Fluka Chemical Co., 1001 West St. Paul Avenue,
Milwaukee, WI 53233.



R7 and R8 in either linear or ring formmy optionally be substituted with
up to three substituents independently selected from Cl-C6 al kyl, hal ogen,

al koxy, hydr ox and carboxy; a ring forned by R7 and e 0 tlonaIIy
fusedyto Zl phe%yl ring; 5eis 0, 1or 2, mis 1, 2 or §‘°V‘¥rﬁgﬁ3rsz‘ﬁ 1 or 2;
pis O, 1, 2or 3, qis 0, 1, 2 or 3 710 and optlcal and geonetric isoners
thereof ; conprising selectively deacetylating a conmpound of the formula
Z1-G E' DOYi-Y ()ell RL OA 15 wherein R is (C, -0C6)alkyl,

(C2-Co6) al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl or al kynyl

' hal th of
groups are OBt TANLIY b Yat MufESl ool Mot el e o Le @4, PSI0,
AY30, PGE]48401"Nre bathes of\ipakd,enhied bsedRinlfis ifventibiBAD saiathy A are
nanes of z u | n,and sold by " 20 nano
‘Cheni cal {809’%%@} %B??ﬁ"%é%ﬁ‘ugfer é‘f"bﬂaaﬁﬂ\é)%ﬁ 2139. 60748:  The terns "li pase

f r om Pseudononfie térmsr isasentsom | Cprtia éyliamaeééldlpd% fiowl ChfnasRtenlipase from
Micor gm epel rom Rhi zopus arrhi zus,

| i pasé fr%m%ﬂé’i&?ﬁp}\%m’gﬂ]& fe'ﬁ?%ag"grgg’orﬂpgg%u%%rf’a%"%%ﬁgﬁm'@aSEF i fere from

Cadia |i plakqudomnamdudu‘eme a‘ridOImaE’e Tioen |RHiZ0pLE PReaEOale *narRL o fifdRe Of

06T i Rl o o 5E Habvm Bl Chemica Co:.

1001 ViestongymepgRpd K ﬁd’é N POGERE &y Rfcompingat y

- 512 Eimwood Avenue, Sharon Hill, PA 19079. :
The term “PPL, type II" is a name of a lipase enzyme used in this invention

10 and sold by Sigma Chemical Co., P. O. Box 14508, St. Louis, MO 63178.

_ The term “Lip-300” " is a name of a lipase enzyme used in this invention and

e sold by TOYOBO Chemiical Co., 1450 Broadway, New York, NY 10018,

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

15  miehi” are names of esterase enzymes used in this invention and sold by Fluka

Chemlcal Co., 1001 West St. Paul Avenue, Mllwaukee WI1563233. _
The terms “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,

20  cholinesterase, choﬁnesterase 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.

The temms “cholesterin-esterase and cholesterin esterase from Pseudonomas

MNLA

: fluorescens” are names of esterase enzymes used in this invention and sold by
25  Boehringer Mannheim Chemical Co., 9115 Hague Road, Indianapolis, IN 46250.
The terms “cat 1-1256, dog 17379, eel l-i266, horse 19627, calf 17876, guinea
- pig 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon 18376, seal
17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat 11380, lungfish 17377, 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 be
Ilpase



.8 Novenber 2004 -7 The terns "lipoprotein |ipase ca#70-6571-01, and

| i poprotein |ipase ca# 70- 1481-01" are nanes of |ipase enzynes used in
this invention and sold by Genzyne Chenical Co., One Kendall Square,

Canbri dge,; MA 02139. .The terms "lipase from Candida c§INavamaee2Q04 i pase
from Chrompbacterium 5 viscosum |ipasg from Micor m ehei, |ipase from
Pancreatic, |ipase from Pseudononas f"dorescens and |ipase from Rhi zopus
niveus" are names of |ipase enzynes used in this invention and sold by
Reconbi nant Bi ocatal ysis Chem cal Co., 512 El mwod Avenue, Sharon Hll, PA

19079. Th . U B i Se ; ' e, ysed in this
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i nvention.and .sqld TOY en ¢ . . 1450 Broadwa w, _York,

10018, | ThaRE ErRRAmen s T b HatrSe oo el e RO PR Ao CRAE  eas,

est er ase livier acetdhepowderaer obi um brockii, esterase from Bacillus Zp. an;:lh.
terase f 5 mehj" e names, of esterase enzynes use in IS .
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chol est er%me fr ol esterol esterase from
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: One embodiment may relate to Process A wherein the esterase may be 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 estérase from Pseudonomas fluorescens, cholesterol esterase
from Porcine liver, c¢holesterol esterase from Rabbit liver, cholinesterase,

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

i

, One embodiment may relate to Process A wherein the Iivé} a.cetone_ powder imay!

) be cat I-1256, dog 17379, eel I-1266, horse l9627, calf 17876, guinea pig

25 11631, mouse 18254, goat 12635, éhicken 18001, sheep 10132, pigeon 18376, seal
17627, rattiesnake 19885, trout 15131, turtle 1-0757, rat 11380, lungfish 17377, salmon
17502, eel (electrophorus electricus) 18380 and lemon shark 11130, '

-l

One embodiment may relate to Process A wherein the hydrolytic enzyme can be -
- immobilized on a solid support.

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

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



pig 11631, nouse 18254, goat 12635, chicken 18001, sheep 10132, pigeon
18376, seal 17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat
11380, lungfish 17377, salnon 17502, eel (el ectrophorus electrlcus) 18380
and | enon.shark 11130" are nanes of |jver .30 acetone pBWNo¥eMBRZ34Ads used
in this invention and sold by Sigm Cheri cal Co., P. 0. Box 14508, St.
‘Louis, MO 63178. One enbodi nent nay retate to Process A wherein the -
hydrol yti.c enzyne can be |ipase. 8 Novenber 2004 -8 (One enbodi ment my
relate to Process A wherein the hydrolytic enzyne can be esterase. One

embodi MenOredmticthrabm sy RIAE RSProBodRRHeRoih i IHAAL KlirG: SRFURE can be. -

liver aceton& %ﬁ ﬁib One enbodi ment na F OCESS wher ei n the
|i pase ma'¥daL234L ‘F@?B“a/i&%fahﬁe@tmp fapombB AP-12, FAP-15, R-10, G

- MAP10, SAl | f Candi d
eyl i i ac o o R IR bR € P opaunslilife } pase 17 om

e ip 0,
Mucor Hﬁ H |pase from Pancreatic, Pseudononas fluorescens, |lipase from
Rhi zo s nlveus PPL, type II, Ilpase from 10 Wheat germ Iipase from
Rhi zopus arrhizus, | i pase fron1hhcorjavanicus, | i pase from Pseudononas

cepacia, lipase fromCadia |ipolytica, Iipa;y—%r9n1PenicilIiun1roqueforti,
| i poprotein |ipase ca#70-6571-01, |ipase frgm Pofci ne pancreas and

| i poprotein |ipase ca# 70-1481-0 _1- e odimgnt may relate to Process A
wherein the esterase may be PLE-AY 15 inmobNlLized, hog liver, esterase
from Hog pancreas, Porcine |liver H-3128, chol esterin-esterase, chol esterol
esterase from Pseudononas fl uores , chol esterol esterase from Porcine
pancreas chol esterol esterase Hovi ne pancreas, chol esterol esterase
_\from Pseudonomas fl uorescens, m esterase from Porcine liver,
cpolesterol est erase fron1Rabb| fest erase,

HO VIi

compﬁéing selectively deacetylating a compound of the formula

\%41L

10
. |
wherein R" may be (C;-Cg)alkyl, (Co-Cg)alkenyl, (C»-Ce)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.



20 cholinesterase fromElectric eel, cholinesterase, chol oyl glycine
hydr ol ase, esterase from Thernpanaer obi um brockii, esterase.from Bacill us
sp and esterase from Mucor mehi. One enbodinment may relate to Process A
wherein the liver acetone powder !:may' be cat 1-1256, 8&oyemie72004ee
| -1266, horse 19627, calf 17876, guinea pig 25 11631, nouse 18254, goat
12635, chicken 18001, sheep 10132, pigHbn 18376, seal 17627, rattl esnake

19885, trout 15131, turtle 1-0757, rat 11380, lungfish 17377, sal non
17502, eel (electrophorus electricus) 18380 and | enon shark 11130. .One
enbodi ment , nay rel at Pr 1N LC me can be

1 mobi | i zé%ls?)%mg aSSBFi?td)tf&Mrgg?ﬁ?@@n%kzﬁg%gorﬁgﬂ%@%w %’éefsgféézf¥5?-_Pr ocess A
(wher ei n tgrepanrgratgmpeundrof yhecformylabe ~ in pure crystalline form One
enbodi mrent may relate to Process A wherein the aqueous buffer solution may
be a phosphate, citric acid or boronic ac'q_aolution. 8 Novenber 2004 -9
One enbodi ment may relate to Process A rern the aqueous buffer solution
may have a pH between a pH of about/agggha pH of about 8. One enbodi nent
may relate to a process for preparEng a@conpound of the ' formula 5 HOC
VII conprising selectively deacetyl ati_Lhg a conpound of the fornula | O
VIl 10 wherein RL may be. (C, - C6) al , (C2-C6)al kenyl, (C2-0C6)al kynyl
wherein the al kyl, . _

T
10 HO ~_ (e |
_ wherein:
e A is selected from CH, and NR,;
| B, D and E are independently selected from CH and N;
Yis |
15 (a) phenyl, optionally substituted with 1-3 substituents

S .

independently selected from R
(b) naphthyl, optionally substituted with 1-3 substifuents
independently selected from R*;
| (c)  Ca-Cs cycloalkyl, optionally substituted with 1-2 substituents
20 independently selected from R*;
(d) C3-Cs cycloalkynyl, optionally substituted with 1-2 substituents
| independently selected from R,
;.-'-"'% ) _ (e) a five membered heterocycle containing up to two
: )I : _ heteroatoms selected from the group consisting of -O-, -NR*-
25 . _ o and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R,
f a six 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
30 selected from R*; or ~
_ (@) - abicyclic ring system consisting of a five or six membered
heteroCyclic ring fused to a phényl ring, said-heterocyclic ring
containing up to two heteroatoms selected from the group
consisting of -O-, -NR%, NR% and -S(O),-, optionally



al kenyl or al kynyl groups may optionally be substituted by one to three
halo in the presence of a hydrolytic enzyme and an aqueous buffer
solution. 8 Novenmber 2004 -10 A second aspect of the Qﬂﬁsentb ﬁ&ﬁgtion
relates to a process (Process B) for prEparing a conpo Lol or mul a:
ZI-G 5 E'" ~-DBY /0)e 10 HO A = wherein: Ais selected from CH2 and NR
B, D and E are independently selected fromCH and N, Yis 15 (a) phenyl,
optionally substituted with 1-3 substituents independently selected from
R4; (b) napht hyl, opti onal $ubsttulestwitrut-8cubstitherits Bidepdrslentiyseie¢cted from

i ndependently selected from.R4; (c) C3-C8 cycloal kyl, optionally
substituted with 1-2 substituents 20 independently selected fromR4; (d)
C3-C8 cycl oal kyn&llis optionally substituted with 1-2 substituents

i ndependently sel ecte frogbﬁé w&gp a. five menbered heterocycle containing
up to two heteroato sel g qt'he group consisting of -0-, -NR2- 25
and -S(©),; , optionab)y sﬂhﬁt&kﬁf@ﬂﬂmﬁth 1-3 substituents |ndependently

sel ected from R4, (1) Si E?I”PW het er ocycl e contai ni ng-up to two
het er oat ons (e > (Eﬂz) ,
(d) -OCHR?CHR?-; or

()  -SCHRCHR®-
Gis
10 (@) -NR'R%
(b)

(CH2) ™\
_,\< 78

(CHo> n—
15
' 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, optionaily 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\
—UCHa—C/()n

(@) -CHz;

(b)  -CH=CH-;
() -0

(d)  -NR%;

.30 Wis



selected fromthe group consisting of -0-, -NR2- and -S(O,- optionally
substituted with 1-3 substituents independently 30 selected fromR4; or (Q)
a bicyclic ring systemconsisting of a five or six marrb eterocycllc
ring fused to a phenyl ring, said heteretidclic ring &8?’%’%{ 940 two
het er oat ons sel ected fromthe group consisting of -0- -NR2-, NR2- and
-S(O),; , optionally -11- 8 Novenber 2004 substituted with 1-3 _
substituents independently selected from R4; Z' is , (a) -(CH2)P WCH2)qg-;
5 (b) -Q(CH2) P CR5R6-(8) (cIS(ORCH2) pW CH2) q; (d) - OCHR2CHR3-; or (e)
-SCHR2CHR3-; Gis 104 a) -NR R8; (b) (CH2)m \ -~ Z~ (CH2)n--/ 15
wherein n is O, Lor 2, mis -1, 2or 3; Z2Z2is -N+, -0-, -S, or -CH2-;
optionally fused on adjacent carbon atons with one or two phenyl rings
and, optionally independently substitutgqd on carbon with one to three
substituents and, optionally, 20 indeperteptly on nitrogen with a

cheni caPly sui tabl e

(@)  -CR*OH)-;

(h)  -CONRZ%;
(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-C4 alkyl;
R*is
(a) hydrogen;
20 (b) halogen;
(c) C+-Cs alkyl,
(d) C,-C, alkoxy;
(e) C,-C, acyloxy;
) C,-C, alkylthio;
25 (9) C,-C, alkylsulfinyl;
(h)- C,-C, alkylsulfonyl;
0] hydroxy (C,-Cg)alkyl;
@ aryl (C4-Cy)alkyl,

(k) -CO-H;

30 () -CN;
(m) -CONHOR,;
(n)  -SONHR;
(o) -NH_;

(%)) C4-C4 alkylamino;



substituent selected fromR4; or (c) a bicyclic amne containing five to
twel ve carbon atons, either bridged or fused and opti onal IZy SugngUt ed
with 1-3 substituents independently selected fromR4; 25 Z' an in
combi nation may be R2 -C() .-OCHZ n 30 W3s (a) -CH2-; 8Novembeezhp4 (c)
-0-; (d) -NR2-; -12- 8 Novenber 2004 (e) (f) 0 5-C; (g) -CR(QH)-;
(h) -CONR2-; (i) -NR2CO-; 10 or (k) -C=C-; R is hydrogen or Cl-C6 alkyl;
15 R2 and R3 are independently (a) hydrogen; or (b) Cl1-C4 alkyl; R4 is

(a) hydrogen; (@)  C4-C, dialkylamino;
(r -NHSO,R;
(s) -NO; |
(1) -aryl; or
5 (v) -OH.
R® and R® are independently C4-Cs alkyl or together form a Cs-C, carbocyclic
ring;
R" and R® are independently
(@  phenyl; _
10 (b) a C3-C, carbocyclic ring, saturated or unsaturated;
r | (c) a C;-C,o heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
d H
(e) C:-Cg alkyl; or
15 (f) form a 3 to 8 membered nitrogen containing ring with R5 or R?;

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

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

20 eis0,1or2;

mis1,2or3;

nis0, 1or2;

pis0,1,2o0r3;

qis0,1,2o0r3;

25 and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula

/21_(3
U]
-
o) ?_Y
P 0e !
~



20 (b) bhalogen; (C) Cl1-C6 alkyl; (d) Cl-C4 al koxy; (e) Cl-C4 acyl oxy;

(f) C1-C4 alkylthio; 25 (g) Cl-C4 al kyl sul finyl; (Eg Cl-4 al kyI ?:Jl)fonyl

i) hydroxy (C -C4)alkyl; (j) aryl (C -C4)al kyI ( - CO2H,;

En)) éommn (n) S2NHR  (0) -NH2: (p) Cl-C4 al kyl ani %bbvemeer@%venber

2004 (q) Ci1-C4 dialkylamno; (r) -NH§ R (s) -NO»2; (t) -aryl; or 5 (u)
| or together forma C3- C10

-OH R5 and R6 are independently Cl-C8 al kyl
carbocyclic ring; R7 and R6 are independently (a) phenyl; 10 (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-;

wherein R' is (C,-Ce)alkyl, (C-Ce)alkenyl, (C2-Ce)alkyny! wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo in the presence of a
lipase and an aqueous buffer solution; and (b) reacting the oompound of formula v

'_ _5' -so formed

pa
]
=
e |
T o | A ?<Y
v
R1)]\O e A/()e

-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 Mucor

: m/ehel
One embodiment may relate to Process B wherein the base can be sodium

methoxy, sodium hydrox1de lithium hydroxide or potassuum hydroxide.
One embodiment may relate to Process B wherein the polar protlc solvent can be

L+ 15 methanol, ethanol or water.

/ : One embodiment may relate to Process B wherein the lipase can. be immobilized
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



(d) H (e) C1-C6 alkyl; or 15 (f) forma 3 to 8 nenbered nitrogen
containing ring wwth R5 or R6; R7 and R8 in either |inear ring form may
optionally be substituted with up to three substituent NI nde@;{ %%gt
selected from C1-C6 al kyl, hal ogen, al koxy, hydroxy an & ring
formed by R7 and R8 may be optlonally{ sed to a phenyl ring; 20 ais 0, 1
or 2, mis 1l 2o0or 3; nis 0, 1 or %IS 0O, 1, 2 or 3; gis0,1,20r3; 25
and opti cal and geonetric isoners thereof conprising enzymatically
resol ving of a conpound of the formula 71-G E Oi-Y RLOA, , Il 8
Novenber 2004 -14 wherein R is (C, -0C6)alkyl._(C2-C6)al kenyl,
(C2-C6) al kynyl wherein the al kyl, al kenyl or/ al Kynyl groups are optionally
. substituted by one to three halo Wence of a |ipase and an
agueous buffer solution; and (b) acti t he confpound of fornmula IV 5 so
“formed Z2-G E' ._ Cl i BY IV '

( HO Vil
comprising enzymatically resolviné of a compound of the formula
(s
o

VI

wherein R' may be (C;-Ce)alkyl, (Co-Cs)alkenyl, (C,-Ce)alkynyl wherein the alkyl, alkenyl or
alkynyl groups may optionally be substituted by one to three halo in the presence of a
lipase and aqueous buffer solution; and (b) reacting the compound of Formula X so
formed

10



ROA ()e wherein R is as defined above, with a base in the presence of a
polar protic solvent. One enbodinent may relate to Process B wherein the
aqueous buffer solution nay be a phosphate, citric a0|€ or boronic acid
solution. 10 One embodi ment may relate to Process B whe? So¥eher 400ase nay
be from Mucor mehei. One enbodinment nay relate to Process B wherein the
base can be sodi um nethoxy, sodlunlhyH?OX|de | ithium hydroxi de or
pot assi um hydr oxi de. One enbodi nent nmay relate to Process B wherein the
pol ar protic solvent can.be 15 nethanol, ethanol or water. One enbodi nent
may relate to Process B wherein the |ipase can be immobilized on a solid
support. One enbodinment may relate to Process B in-the |ipase can. be
a cross- linked enzynme. 20 One enbodi nent~ymay Nel atel to Process B wherein
the |lipase may .be in pure crystallinegfor One\ enpodi nent may relate to a
process for preparing a conmpound of th¢ formula 8 Novenber 2004 -15 N HO
~VIl- conprising enzymatically resol viagyof a conmpound of the fornula O 5
R~ VIl wherein RL may be (C, -Co6)al (C2- C6) al kenyl , - (C2- C6) al kynyl
wherein the al kyl, al kenyl or al kynt ny optionally be substituted
by one to three halo in the presence 0 e and aqueous buffer
solution; and (b) reacting the cogpoun§l of '

O
A *
R o)
g N
S :» whereln 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
7
/
Bway
: I
,--ft- wherein:
N A is selected from CH, and NR; _
~ .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 _ (c) C3-Csg cycloalkyl, optionally substituted with 1-2 substituents

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



formed 10 8 Novenber 2004 -16 N O\ OX R Owherein R is as defined
above, with a base in the presence of a polar protic solvent. A ]'Ehi rd
aspect of the present invention relates to a process (Process C for .5
preparing a conpound of the fornula: Z' -4 E' ~D B-4Y Bﬁ%eméz%p%er ei n:

I Ais selected fromCH2 and NR; B, D and E are independently selected from
CHand N, 10 Yis (a) phenyl, optionally substituted with 1-3 substituents

i ndependently selected fromR4; (b) naphthyl, optionally substituted with

1-3 substituents indgpendanivd mertlesd iBstefocpdie Béritaibfmg(Lp)to o C8 cycl oal kyl

i ' i - ' I ndependent l.y selected from
gzt 'onally substituted w tRet%ro%tosnl'anb getlleétg(? Pr%arsn thle gl%uB consisttl;ngyof -8 NRE

and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R*;

5 ) a six membered heterocycle containing up to two heteroatoms
selected from the Qroup consisting of -O-, -NR* and -S(O),-
optionally substituted with 1-3. substituents indepen’denﬂy
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%, NR2 and -S(O),-, optionally
substituted with 1-3 substituents independently selected from

R4.
15 : Z'is .
(@  -(CH2), W(CHp)e-;
(b)  -O(CH,), CR°R®;
() -O(CH2)W(CHy),;
(d)  -OCHR?CHR®-; or
20 (e) -SCHR?CHR?*-;
Gis
(@ -NR'R%
(b)
(CHaY ™\
25 _’< &rm 72
(CHy> 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 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-C8 cycloal kynyl, optionally substituted with 1-2 substituents

i ndependently selected fromR4; 17- (e) 8 Novenber 2004 a five nenbered

het erocycl e containing up to two heteroatons sel ected %romthe %)roup
consisting of -0-, -NR2- and -S(O'S , optgonal |y substi®MN¥EMRRR
substituents independently selected fromR4; 5 (f) a six nmenbered

het erocycl e containing up to two heteroatons selected fromthe group
consisting of -0-, -NR2- and -S(On optionally substituted with 1-3
substituents independ@t | ya bigtiecnsite containkd fiverto (wpivecdrbery aloht, eitieg Syst em
consisting of a five or si nber, ed 10hteroc lic ri fused to a
phenyl ring, said heter ocy§ drqr fped AGan ﬂ'i“ﬂl(}jséﬁ t{t‘d}e?wgﬂﬁ er oat ons

sel ected fromthe group cwtmt:&!enmgndﬁpenaentlyé‘d%ed @ R*and -S(On-,
optional ly subs£1| t ut 3 Subétl tuents i ndependently selected from
R4; 15 Z'is (a) A CH2)p CR5R6-; (c)

O(CHZ) pW CH2) q; (d) OCHRZCHRS- or 20 (ezaa SCHRZCHRS-; Gs (a) -NR 7Re;

(b) 25 (CH2)m~ 2 ,
N
—UCH2~<:/E>n

Wis
10 (@) -CHy-;
(b  -CH=CH-;
() -O-
(d  -NR%;
(e)  -S(O)
15 (f)
0
e
(@  -CRYOH)-
20 (h)  -CONR%;
(i) -NR?CO-;
)
25 '
(k)  -C=C-

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

(a) hydrogen; or

30 (b) C,-C, alkyl;

R*is

(@) hydrogen;

(b) halogen;

(c) C4-Ce alkyl;



(CH2)n-J whereinnis 0, 1 or 2, mis 1, 2or 3; Z2is -N4, -0-, -S, or
-CH2-; optionally fused on adjacent carbon atons with one or 30 two phenyl
rings and, optionally independently substituted on carbon with one to
three substituents and, optionally, ind@endently on nfNoygBReigd04 a
chemcally suitable substituent selected fromR4; or -18- 8 Novenber 2004
(c) a bicyclic amne containing five to twelve carbon atons, either

bri dged or fused and optionally substituted with 1-3 substituents

i ndependent |y sel ect dd) fr cs-Rdalko; and G in conbination may be 5 R2 -((

- OCH2 ; is 10 - - - CH=CH; -0-; d -NR 2_; (e)
--S(O)n?;n 1\éVI(fS) 0 (3@)-%{—8‘(8‘)34@@(%-; 20 EfS -CO\IRZS;) (i) -NRZEJO); U)
\j] C,-C,4 alkylthio;

or
. (9) C,-C4 alkylsuifinyl;
5 (h) C,-C4 alkylsulfonyl;
(1) hydroxy (C4-C,)alkyl;
@) aryl (C+-Cq)alkyl;

(k)  -COH;
() -CN;
10 (m) -CONHOR;
e (n)  -SO,NHR;

(0) -NHy;
' (p)  C4-C, alkylamino;
@ C,-C, dialkylamino;

15 (n -NHSO,R;
(s) -NO;
) -aryl; or
(u) -OH.
R®and R® are independently C;-Cs alkyl or together form a Cs-C,, carbocyclic
20 ring;
R’ and R® are independently
(@  phenyl
o~ (b) a C;-C, carbocyclic ring, saturated or unsaturated;.
| (c) a C;-C,o heterocyclic ring containing up to two heteroatoms,
25 selected from -O-, -N- and -S-;
d H
(e) C;-Ce 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: : ' |
a ring formed by R” and R® may be optionally fused to a phenyl ring;
eis0,1o0r2
mis1,2o0r 3



25 (k)

-C=C-; Ris hydrogen or Cl-C6 alkyl; R2 and R3 are independently

(a) hydrogen; or 30 (b) Cl1-C4 alkyl; R4 is (a) hydrogen; (b) hal ogen;
C6 al kyl; 19- 8 Novenber 2004 (d) C,-C4 al koxy; (e) C -C4 acyl oxy;
C4 alkylthio; (g) C-C4 alkylsulfinyl; 5 (h) C, 8d&¢vemker2004fonyl ;

(c) Ci1-
(f). C -

i) hyd C -C)al kyl ; ' ryt (C.-C4)al kyl; (k) -C®H, (1) -CN;
Elng ->C/30r\la)c(1§;((n) -)S?)ZNﬁR; Ejog ifiNﬂZ;((‘ §- C1-c4 alkylanmino;, (q) C-C4

k ~ Ty

di al kyl
10 .
15

amno; 15 (r) -NHSO2R; (s) -NO2; (t) -aryl; or

nhqimz

pis0,1,2o0r3;

qis0,1,20r3;

and optical and geometric isomers thereof; o

- comprising enzymatically resolving of a compound of the formula

o
Vi
A/()e

HO

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

z2'—cG
E

<
|

F

R1/H\O F A/()e v

wherein R' is (C1-Ce)alkyl, (C-Ce)alkenyl, (C-Ce)alkynyl wherein the alkyl, alkenyl 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 hydrblytic enzyme may be

a lipase.

One embodiment 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 I, lipase
from Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase

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

10



(u) -OH R5 and R6 are independently Cl1-C8 al kyl or together forma C3-C 0
carbocyclic 20 ring; R7 and R8 are independently (a) phenyl; (b) a C3-Cl0
carbocyclic ring, saturated or unsaturated;. (c) a C3-ClO heterocyclic ring
containing up to two heteroatons, 25 selected from -0-8Ndiemped20@®; (d)
H (e) C-C6 alkyl; or (f) forma 3 to 8 nenbered nitrogen containing ring
with R5 or R6; R7 and R8 in either |tdflear or ring formmy optionally be
substituted with up to -30 three substituents independently selected from
C,-C6 al kyl, hal ogen, al koxy, hydroxy and car boxy; a ring forned by R7 and
R8 may be optionally fused to a phenyl ring; e is 0, 1 or 2; msl, 20r3; 8
Novenber ¥R#52 fram @Pspuqomanas flugrespensy lipasenfrom, Riizapus3niveus, iPPL) typk, 12 Or 3;

S0l Vi ngra A ARt e, IeEREFoR, ARRSHIRL S AR RO, 'Y
o lipase from Pseudomonas cepacia, lipase from Cadia lipolytica, lipase from
_ Penicillium roqueforti, lipoprotein | lipase ca#70-6571-01, lipase from Porcine
S  pancreas, and lipoprotein lipase ca# 70-1 48.1 -01.. |
One embodiment may relate to Process C wherein the acetylating agent may be
- ethyl acetate, vinyl acetate, chloroac_:étaté or trifluoroacetate. _
. One embodiment may relate to Process C whe.rein the base may be sodium
methoxy, sodium hydroxide, lithium hydroxide or potassium hydroxide.

(" 10 . Ons embodiment may relate to Process C wherein the polar protic solvent may

'_:f. ; " be methanol, ethanol or water. |

| One embodiment may relate to P.rocess C wherein the lipase can be immobilized
on a solid support.

One embodiment may relate to Process C wherein the lipase may be a cross-
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 VI

. comprising enzymatically resolving of a compound of the formula



HO A in the presence of a |ipase and an acetylating agent, and (b) reacting
the compound of fornmula IV so formed 22 -G E'" I / BAY OI / ()e IV R
QA" 10 wherein R1 is (C,-C6)al kyl, (C2-C6)al kenyl, (C2- CE\EO?I kynyl wherein
the al kyl, alkenyl or alkynyl groups are optionally sub ?'@E;%PQ% one to
three halo, with a base in the presence of a polar protic solvent. One
enbodi nent may relate to Process C whe#<si n the hydrol yti c enzyne nay be 15
a lipase. One enbodinment nay relate to Process C wherein the |ipase may be
GC-4, PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R 10, G MAP10, SAMI I,

| i pase from Pseudononas fl uorescens, |ipase_from Candi da. cylindracea,

Li p-300, |ipase from Chronobacterium viscosu | i pase from Mucor m ehei,
“lipase from Pancreatic, 8 Novenbern 2004 N-21 lji pase from Pseudononas

fluorescens, |ipase from Rhi ZOWS, type I'l, lipase from Weat

germ |ipase from Rhi zopus arrhizus, lipa om Mucorj avani cus, |ipase

from Pseudononas cepacia, |ipage fromCadia |ipolytica, |ipase from

pr oty n |i pase ca#70-6571-01, |ipase from :
oprotgin |ipase ca# 70-1481-01. One enbodi nent.
| ati ng agent may be ethyl

i fl uoroacetate.

~Penicilliumroqueforti, Iip}
Porcine 5 pancreas, and |i|

acetate, vinyl acetate,

XIt

O HO

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

_wherein R! may be (C;-Ce)alkyl, (Cg-Cs)alkenyl, (C2-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:



One enbodiment may relate to Process C wherein the base may be sodi um
10 One

nmet hoxy, sodi um hydr oxi de,

| ithium hydroxi de or potassi um hydroxi de.

enbodi ment may relate to Process C wherein the polar pr

net hanol , et hanol

the |lipase can be imobilized i on a solid support. One enbodi nent may

relate to Process C wherein the |ipase may be a cross- :
One enbodi nent may relate,to Process C wherein the |ipase can be in purez
crystalline form One enbodi nent may rel ate

conmpound of

conmpound of

5

10

15

20

25

30

the formula 20 N of I HO/ Z{"‘Gcorrpri si ng. enzymati cal
resol ving of a conpound of the formul a Novermber 2004 -22 N HO X'l
the presence of a |lipase.and acetyl aEi ng°agent, and (b) reacting the

Formula X so forned N [\
/
|
e
HO \A/()
wherein:

A is selected from CH, and NR;
B, D and E are independently selected from CH and N;

Yis

(a)

(b)

(c)

(d)

(e)

(f)

(9)

phenyl, optionally substituted with 1-3 substituents
independently selected from R*%;

naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;

Cs-Cs cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*:

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

a five 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*;

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

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

15 | inked enzyne.

0 a process for preparing a

ly
)

m b
or water. One enbodi nezd- may rel ate tg‘\fﬁ?’%%gér\slze@%v\hng?/ei ne

in



Ol ROX .5 wherein Rl may be (C, -C6)al kyl, (C2-C6)alkenyl, (C2-C6)alkynyl
wherein the al kyl, al kenyl or alkynyl groups may optionally bF substitut ed
by one to three halo, with a base in the ..,-presence a polar protic
sgl vent 10 A fourth aspect of the preser24-invention rel gﬁ“%e’gBeram&Bocess
(Process D) for preparing a conpound of the formula: -23- 8 Novenber 2004
Z -GE' ~D L/ 5-~Y HO"" ()e wherein: 10 Ais selected fromCH2 and
NR, B, D and E are independently selected fromCH and N, Y is (a) phenyl,
optional |y substZtiated with 1-3 substituents independently selected from
‘R4; 15 (b) naphthyl, tio I iituted with 1-3 substituents :
i ndepen((:IeZ]t‘I ypsel gct e@f ro&ehﬂ)}/vf@ﬁtﬁ- C8 cycl oal kyl, - optionally
substituted with 1-2 @ibstiQ@hLERRAdependent |y sel ec'ltoed_ from R4; 2gd)
C3-C8 cycl oal kynyl, opki ong i\tuted with 1-2 substituents o
independently sel ect e@’sf ro?nﬁ(lﬁﬁzﬁ SS’H%?“'fi ve menbered heterocycl e containing
up to two "~ (d)  -OCHRZ*CHR®-; or

(e) -SCHR?CHR®-;

Gis
(@ -NR'RS
(b)
10 ( (CHa> ™\ 2
. (CH n—
whereinnis 0, 1 or 2; mis 1, 2 or 3; Z2is -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 N (o)) 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
25 . N\
-0CH, —<:/( n
Wis
(8  -CHy
30 (b) -CH=CH-;
() -0
(d) -NRZ;
()  -S(O);

®



het er oat ons sel ected fromthe group consisting of -0-, -NR2- and -S(O,
optionally substituted with 1-3 substituents independently sel ect ed from
R4; 25 (f) a six nenbered heterocycle containing up to t,ons

sel ected fromthe group consisting of -85 -NR2- and - s‘?g%"em énally
substituted with 1-3 substituents independently selected fromR4; or (g) a
bicyclic ring systemconsisting of a five or six nenbered 30 heterocyclic
ring fused to a phenyl ring, said heterocyclic ring containing up to two
het er oat ons sel ected fromthe group consisting of -0-, -NR2-, NR2- and
-S(OS, optionally substituted wth 1-3 substituents independently
selected from R4; -24- 8 Novenber 2004CZ, is (a) -(CH)P WCH2)qg-; (b)

- -Q(CH2) P CR5R6-; (c) O(CH2)PV\(CHZ)q 5 (d) -OCHR2CHR3-; or (e)

- SCHR2CHR3- ; Gis (a(b &'@(OH)@) 10 (CH2) M <(CH2)n wherein is 0, 1 or
2; mis 1, 2 or 3; Z2 -0- -S-, or 15 -CH2-; optionally fused on
adj acenP carbon atoms(hw t FCEMRsr :

(i) -NR?CO-;
Q)
| C e
10
| (k)  -C=C-;

R is hydrogen or C,-C¢ alky!;
R? and R® are independently
(@) hydrogen; or

15 (b)  Cy-C,alkyl; -
R*is
(a) hydrogen;
(b) halogen,; .
(¢)  Cy-Ce alkyl;
20 (d)  C;-C, alkoxy;

(e) C,-C4 acyloxy;,

() Ci-C, alkylthio;
(9) C,-C, alkylsulfinyl;
(h) C,-C, alkylsulfonyl;

25 ()  hydroxy (Cs-Cy)alkyl;
() aryl (C,-C,)alkyl;
(k) -CO.H;
) -CN;
(m) -CONHOR;
30 (n)  -SO,NHR;
(0) -NHy;

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



two phenyl rings and, optionally independently substituted on carbon with
one to three substituents and, optionally, independentlyoon ni trogen }/\4th
a chemcally suitable substituent selected fromR4; or C icyclic
am ne cont aiyni ng five to twel ve carbon s¥ens, either - by ﬁ'&&é’ﬁg?{&@&sed and
optionally substituted with 1-3 substituents independently selected from
R4, Z' and G in conbination my be R2 25 N-OCH2 C )n Wis (a) -CH2-; 30
(b) -CH=CH; (c) -0-; (d) -NR2-; (e) -S(On-; (f) -25- 8 Novenber 2004
0 (g9) -CR(OH)-; 5 (B) -cOGMR-; (i) -NRCO; or 10 (k) -C=C; Riis

hydr ogen or Cl-C6 al WI; _g%,k%r,ld R3 are independently :

(u) -OH.
R® and R® are independently C;-Cs alkyl or together form a C3-Cy, carbocyclic

5 ring;
R and R® are independently
(@)  phenyl,
(b) a C3-Cyo carbocyclic ring, saturated or unsaturated;
(c) a C;3-C,o heterocyclic 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 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

mis1,2or3;
20 nis0,1or2;

“pis0,1,20r3;

qis0,1,2o0r3;

and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula
25

| Vi
HO A



(a) hydrogen; or 15 (b) C1-C4 alkyl; R4 is (a) hydrogen; (b) hal ogen;

- (c) C1-C6 alkyl; 20 (d) Ci1-C4 al koxy; (e) Ci1-C4 acyloxy; (f) Ci-C4
~alkylthio; (g) C1-C4 alkylsulfinyl; (h) C-C4 alkylsulfonyl: 25 (i)
hydroxy (C,-C4)alkyl; (j) aryl (C -C4)alkyl; (k) -CORH °t’¥fj’b@fé€|’,°§1 (m
-CONHOR; 30 (n) -SO2NHR; (0) -NH2; (\%7C1-C4 al kylamno; (q) CL-C4

di al kylam no; (r) -NHSQ2R, -26- 8 Novefrber 2004 (s) -N2; (t) -aryl; or
(u) -OH R5 and R6 are independently Cl-C8 al kyl or together forma C3-Cl0
carbocyclic "5 ring; R7 and R8 are independently

in the presence of lipase.

One embodiment may relate to Process D wherein the lipase may be Mucor

miehei. '

One erﬁbodiment fnay 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.
Y ‘formula |

15 - comprising enzymatically resolving of a compound of the formula



(a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or unsaturated; (c) a
C3-C10 heterocyclic ring containing up to two heteroatons, 10 selected
from-0-, -N and -S-; ~.. (d) H (e) C1-C6 alkyl; or (f) forma 3 to 8

n

menbered nitrogen containing ring with EBB-or R6;

R7 anf Nyemrep?q %r

linear or ring formmay optionally be substituted with up to 15 three
substituents independently selected from Cl-C6 al kyl, hal ogen, al koxy,
hydroxy and carboxy; a ring formed by R7 and R8 may be optionally fused to

a phenyl ring; eis 0, 1 or 2; msl, 2or3;

nis 0, 1lor 2, pisO, 1, 2

or 3; gis 0, 1, 2 or 3; and optical and,geone{ric isonmers thereof;

conprising enzymatically resolvi.g/ﬁf\@/e oun

B-Y)e | ( VI HOA 8 Novenber 004 -27 i

] of the formula 25 Z1-G E

p presence of |ipase. One

enbodi ment may relate to Process|D wherein the |ipase nay be Micor

HO

in the presence of lipase.

X1l



m ehei . One enbodiment may relate to Process D wherein the |ipase can be
immobilized 5 on a solid support. One enbodinent may relate to Process D

wherein the |ipase may be a cross- |inked enzyne. One e di rrgnt nay rel ate
to Process D wherein the |ipase may. be-2®% pure . crysPAVPREEFZGH 10 one
enbodi mrent may retate to a process for preparing a conpound of the:
formula | Hp VIl 15 conprising enzymatically resolving of a conpound of
the formula -28- 8 Novenber 2004 HO/ XII in the presence of |ipase. -29-
8 Novenber 2004 Detail ed DE&stailedtDesoriptiontdf ¢éhel Inveritibhon Schene 1 ZI-G E 'D
oOvi-y I/ /] Ul Il R-OAZ -G+ EBqu HO/ ~A/ Ue |l C; Zi E D
Scheme
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O B 1111Y R~/\ ()e 11l -30- 8 Novenber 2004 Schene 2 | | Il zZI -GE O I
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United States Patent 5,552,412, which is incorporated by reference inits
entirety. In reaction 1 of Schene 1, the conpound of fornula Il 1s
converted to the corresponding conpounds of formulas I I% 2
enzymatic resolution of Il in the 5 presence of a hydr8 ¢p@g1gﬁ é%%
nmobi | i zed or immbilized on different solid support, a cross-I|inked enzyne
or a crystallized enzyme. Hydrolytic enzynes include (a) |ipase (GC 4
PS30, AY30, PCGE, AK, N, L-10, AP-12, FAP-15, R 10, G MAP10, SAMII,

| i pase from Pseudonobnas fIuorescens,sbhaﬁﬁg4fron1Candida cylindracea, Lip-

300, lipase from Chronobacterium viscosum Tipase from Miucor m ehei, |ipase
from 10 Pancreatic, |ipase from Pseudononas fl uorescens, |ipase from

Rhi zopus niveus, PPL, type Il, lipase fromWeat germ 1|ipase from

Rhi zopus arrhizus, |ipase from Micor j a¥lani cus, |ipase from Pseudononas
cepacia, lipase fromCadia lipolytica, |I|ipase fromPenicilliumroqueforti,
| i poprotein |ipase ca#70-6571-01, |ipase,from Porcine pancreas, and

~lipoprotein |ipase ca# 70-1481-01), (b) esterase (PLE-A, 15 inmmobili zed,
hog liver, esterase from Hog pancreas, Pprcine |iver E-3128,

chol esterin-esterase, cholesterol esterage from Pseudononmas fl uorescens,
chol esterol esterase from Porci ne pancrewns, chol esterol esterase from

Bovi ne pancreas, chol esterol esterase from Pseudonomas fl uorescens,

chol esterol esterase from Porcine liver, chol esterol esterase from Rabbit

| iver, cholinesterase, 20 cholinesterase fromElectric eel, cholinesterase,
chol oyl gl yci ne hydrol ase, esterase from Thernoanaerobi um brockii, esterase
;ron1BaciIIus sp and esterase from Miucor mehei) or (c) liver acetone
powder (cat 1-1256, dog 17379, -T266, horse 19627, calf 17876, guinea
pig 11631, nouse 18254, goat ;2§§£/ chi cken 18001, sheep 10132, pigeon
18376, seal 17627, rattlesnake 19885, trout 15131, turtle 1-0757, rat

11380, 25 lungfish 17377, sa”nqg/ 7502, eel (electrophorus electricus)
18380 and | enon shark 11130) .2 The reaction is carried out in an agueous
buffer solution, such as a pho.phate citric acid or boronic acid buffer,
with or without an orga &R uch as net hyl ene chl ori de,
tetrahyfrofuran, acetong -thy”h1ornan1 ?r di oxane. The buffer

sol ution has a pH of abk to/g(ﬁH of about '8, preferably a pH of about

7. HO

P
X

¢ E D
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30 The reaction is stirred at a tenperature between roomtenperature to
about 65C, preferably about 25C to about 40C, for a tine period dependent
upon the enzynme enployed and the desired enantioneric é&wss co erS|on of
the racemc mxture. In reaction | of Schgnme 2, the cong Arul a |
is converted to the corresponding conpounds of fornulas IV and V by
enzymatic resolution of Il with a -35- 8 Novenber 2004 |ipase, such as
Mucor m ehei, according to the procedure described above in reaction | of
Schenme 1. In reaction | of Schene 3, t8ehemapund of fornmula VI is
converted to the corresponding conpounds of fornulas IV and V by enzymatic
resolution of VI with a 5 |lipase (GC-4, PS30, AY30, PGE, AK, N, L-10,
AP-12, FAP-15, R-10, G WMAP10, SAMII, |ipase from Pseudononas fl uorescens,
| i pase from cylindracea, Lip-300, Ilpase from Candi da cylindracea, |ipase
from Chronobacteri um vi scosum |ipase from Micor m ehei, |ipase from
Pancreatic, |ipase from Pseudonbnas quoresceQ | i pase from Rhi zopus

ni veus, PPL, type Il, lipase from Weat ger |Ip§S€ from Rhi zopus 10
arrhizus, |ipase from Micorjavanicus, |i e from Pseudononas cepaci a,

| i pase from Cadia lipolytica, |ipase om Penicilliumroqueforti,

| i poprotein |ipase ca#70-6571-01, |ipase fygom Porci ne pancreas, and

| i poprotein |ipase ca# 70-1481-01) in th resence of an acetylating
agent, such as ethyl acetate, vinyl chl oroacetate or
trifluoroacetate. The reaction is std _ﬁ. aprotic sol vent, such as
met hyl ene 15 chl orine, ethydene g yl et her, dlchloroethane
nexane, tetrahydrofuran an di oxh 3 erature Bétween room
tenperature to about 65! préefgrabls ahglt 25C to about 40C, for a tine
peri od dependent upon the enzyne enployed and the desired enantioneric
excess conversion of the racemc mxture. (In reaction | of Schene 4, the
conmpound- of formula VI is converted to tHe 20 correspondi ng conpounds of .
formulas of | and Il by enzymatic resolutlgn of Il with a 1ipase, such as
Mucor m ehei. The reaction is stirred in gn aprotic solvent, such as

net hyl ene chl ori ne, ethylene glycol, dinethyl ether, dlchloroethane,
hexane,

e
=

E D
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|
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tetrahydrofuran and di oxane, at a tenperature between roomtenperature to
about 65C, preferably about 25C to about alOC, for a tinme period dependant
upon the 25 enzyne enpl oyed and the desired enantionerig¢ excess conversion
01P the racenic ym’ xt trjnr)e. yI n reaction | e$4-Scheme 5, thegwﬁfiag?fd?w fornul a
|V.is converted to the corresponding compound of formula | by _
deacetylating |V with a base, such as sodi um nmethoxy, sodi um hydroxi de,

l'i t hi um hydroxide or potassium hydroxide, in a 30 polar protic solvent,
such as met hanol Thet Sartoly matenalsefor tg eraseat tnventidnsaret prep&dadccofddyMo

Lemper Sl Stybh BB RPE S8 18 O Aol W eSO el
(-)Cis-6(9)- Pheriy:reaftia!\-f of Gihmi Fglrtﬁéej lc?mﬂ:ouﬁo: gfé fg:?nmcﬂ}agggw?dg{ege@ td the

Lot anyor orARBLBONHY Grfheung AU, Plnd NEef 2PEPECEEIUS Simera e
LTS, o o st s e SIS,
ULt o ARk B o bR o R0 STRSTRL hies Bpudh
pressure | iligased (@ﬁﬁorT&wgrAatﬁﬁ)yPGEheAbﬁ,ovmp%m Afgfz'} Wgs\ggﬂgﬁt@,?wgqba?it Qél
oot L6 BT B BB TS W i OB g

sol i d. The 308slimhse fums Chebrastucteriim wscasuhy lipas «aﬂgﬂ%@/ﬁ@fbﬁgﬁfg# ;frﬁﬁwabg_ .
I s Yy O e At
(,fgf 1;3 .3- \(/\/I;i t \e]:_HRia%pelléH W@e(fggﬁmbat @Kﬁléiﬁga‘ésdiga’mglzgkgbus §ﬁrb2izu§-li2éieg ng?'(")d
3509 g, MO il Besie i Pedpoinanss Shinc Jpsss from Lot Indlteas. 5o
(m 4H), 2pF& (from Percilliim &8q@erortit HpoprbtehB lipase kakfro-65heooplipssdl fipkH i ty of
the productpo\;\@ﬁe p%%reé\crag,i Qref\éj IiBXpr%peiirq ||pas|,_<|aPch#a‘;Os-?XS1-01), (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 Bacillus sp and esterase from Mucor
miehei) or (c) liver acetone powder (cat |-1256, dog 17379, eel 1-1266, horse 19627,
calf 17876, guinea pig 11631, mouse 18254, goat 12635, chicken 18001, sheep 10132,
pigeon 18376, seal 17627, rattlesnake 19885, trout 1513.1. turtle I-0757, rat 11380,

25  lungfish 17377, salmon 17502, eel (electrophorus electricus) 18380 and lemon shark
11130). The reaction is carried out in an aqueous buff'er‘.sol.ution, 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



20 8 Novenber 2004 -37 Clainms 1. A process for preparing a conpound of
the formula: ~Zi -G5 E- -4Y ~~/()e | 10 HO wherein: Ais selected from
CH2 and NR, B, D and E are independently selected from and, N _Yis 15
(a) phenyl, optionally substituted with-353 substituent _OVﬂ'BEﬂeg%’ént ly
selected fromR4.; (b) naphthyl, optionally substituted with 1-3
substituents independently selected fromR4; (c) C3-C8 cycloal kyl,
optionally substituted with 1-2 substituents 20 independently selected
from R4; (dipacs-s08heyMeal kyjehel, acoptingiatHeyprocdatiré tiedosibed\abdvelin Zeaction
substituent,sofg'cﬁgr%gqndently selected fromR4; (e) a five nmenbered

het erocycl e containimng up to two heteroatons selected fromthe group
consi sting of -0, reaplikh1 @bSchetne 3( Benegmpmindaafatbiryuls MdSs icommtetidd Wb tthe 1- 3

cont ai ni ng. S oEoTS FapedsBE SR EIEsITARE ¥ b sheests SRS TR of
-0-, - NR2- lpade {(SCx,.3PS30, AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10,
| SAM ||, lipase from Pseudomonas fluorescens, I_ipase from cylindracea, Lip-300,
lipase from Candida cylindracea, lipase from Chromobacterium viscosum, lipase from
Mucor miehei, lipase from Pancreatic, lipase from Pseudomonas fluorescens, lipase
from Rhizopus niveus, PPL, type ll, lipase from Wheat germ, lipase from Rhizopus
10 arrhizus, lipase from Mucor javanicus, lipase from Pseudomonas cepacia, lipase from
- Cadia lipolytica, lipase from Penicillium roqueforti, lipoprotein lipase ca#70-6571-01,

¢

lipase from Porcine pancreas, and lipoprotein lipase ca# 70-1481-01) in the presence
of an acetylating agent, such as ethyl acetate, vinyl acetate, chloroacetate or
trifluoroacetate. The reaction is stirred in an aprotic solvent, such as methylene
15 chlorine, ethylene glycol, dimethyl 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 VI is converted to the
20  corresponding compounds of formulas of | and Hi by enzymatic resolution of H with a
lipase, such as Mucor miehei. The reaction is stirred in an aprotic solvent, such as
methylene chiorine, ethylene glycol, dimethyl ether, dichioroethane, | 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 IV with a base, subh 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.



optional Iy substituted with 1-3 substituents independently 30 selected from
R4; or (g) a bicyclic ring systemconsisting of a five or SIX menber ed

het erocyclic ring fused to a phenyl ring, said heter_ocygw rg%
containing up to two heteroatons sel ectedb-fromthe grou qoﬁg of
-0-, -NR2-, NR2- and -S(O,; , optionally -38- 8 Novenber 2004 substituted
vmth 1-3 substltuents I ndependently selected from ‘R4; Z' is ' (a) -(CH2)P
WCH2)q ; 5 (b) -OQ(CH2)P CR5R6-; (c) -Q(CH2)PWCH2)q; (d) - OCHR2CHR3-;
or (e) -SCHRCHR3-; G's 10 (a) -Nlm.n%(b) (CH2) m \ -~ 72 CH2 n- 15
wherein n is O, - CH2-;
optional Iy fuse rings

and, optionally independently tetrahydromaphthaien-2eglhon with one to three
substi t uent s andy RRIFOBRIth radhit IHi‘ég’?é/f%eP&Jré/sp%ﬁdﬂ%tt{)Otﬂgr\ltl‘é" E8hndbund,

chem cal |y suitable substituent
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 the_n 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 chioride/methanol in a 9:1 ratio and a few drops of NH,OH as the elutant
to yield the product as an off-white foam. 'H NMR (250M Hz, CDCL,): d 7.04 (m,
3H), 6.74 (m, 2H), 6.63 (d, J=8.3Hz, 2H), 6.50 (m, 3H), 6.28 (d, J=8.6 Hz, 2H), 4.14

15 (d, J=4.9 Hz, 1H), 3.94 (t, J=5.3Hz, 2H), 3.249dd, J=12.5, 4.1 Hz, 1H), 2.59 (m, 4H),
2.78 (m, 1H), 1.88 (m, 4H), 1.68 (m, 1H). The optical purity of the product was
determined by chiral HPLC assay.

20



(c) a bicyclic amne containing five to twelve carbon atons, either
bridged or fused and optionally substituted with 1-3 substituents :
i ndependently selected fromR4; 25 Z' and G in conbi natg3 VB b N
-OCHZ () n 30 Wis (a) -CH2-; (b) -CH=BH; (c) -0-; WD -39- 8
Novenber 2004 (e) -S(On-; (f) 0 n -G 5 (g) -CRR(OCH)-; (h) -CONR2-;
(i) -NRRCO-; 10 or (k) -GC; Ris hydrogen or C1-C6 alkyl; 15 R2 and R3
are independently (a) hydrogen; or

Claims

1. A process for preparing a compound of the formula:
5 | E|/<3
/

z2'—aG

X BaY

0 HO I /\A/()e
wherein:
| A'is selected from CH, and NR;
B, D and E are independently selected from CH and N;
Yis
15 - (a) phe_nyl, optionally substituted with 1-3 substituents

indépendently selected from R*;
(b) naphthyl, optionally substituted with 1-3 substituents
independently selected from R*;
(c) C3-Cs cycloalkyl, optionally substituted with 1-2 substituents
20 independently selected from R*;
| (d) C;-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*; '
(e) a five membered heterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR?-
25 and -S(O),.-, optionally substituted with 1-3 substituents
independently selected from R*;
" a six membered heterocycle containing up to two heteroatoms
selected from the group consisting of -O-, -NR? and -S(O),-
optionally substituted with 1-3 substituents independently
30 selected from R*; or
(9) a bicyclic ring system consisting of a five or six membered
heterocyclic ring fused to a phenyl ring, said heterocyclic ring
containing up to two heteroatoms selected from the group
consisting of -O-, -NR?-, NR?- and -S(O),-, optionally



(b) C1-C4 alkyl; R4 is (a) hydrogen; 20 (b) halogen; (c) C1-C6 alkyl;
(d) Ci1-C4 al koxy; (e) Ci1-C4 acyloxy;, (f) Ci- E4dal Kyl Ehl o; 254(9) d Q)C4

al kylsul finyl; (h) Cl1-C4 al kylsul fonyl; (i) hydroxy -%9 :

aryl (C -C4)alkyl: (k) -CORH.~ 30 (1) -8 (m -co\le?pN”n _-r%ﬁHR_; (0)
-NH2; (p) Cl-C4 al kyl am no; -40- 8 Novenber 2004 (q) Cl-C4 dial kyl am no;
(r) -NHSQ2R, (s) -NO2; (t) -aryl; or 5 (u) -OH R5 and R6 are

i ndependently C1-C8 al kyl or together forma C3-C o carbocyclic ring; R7
and R8 are independent!y S{L@}stitﬁ%ﬁWMLB substituents independently selected from

R*:
Z'is
(@)  -(CHz), W(CH2)q-;
5 (b) -O(CH_), CR°R®-;
(€)  -O(CH),W(CH,),,
(d) -OCHR?CHR?®-; or
(e) -SCHRZCH_R3-;
Gis
10 (a) -NR'RS;
(b)
(CHp>n—/
15
whereinnis 0, 1 or 2; mis 1, 2 or 3; Z2is -NH-, -O-, -S-, or
-CH_-, optionally fused on adjacent carbon atoms with one or
two phenyl rings and, optionally independentiy substituted on -
carbon with one to three substituents and, optionally,
20 independently oh nitrogen with a chemically suitable
substituent selected from R*; or
(©) a bicyclic amine containing five to twelve carbon atoms, either
bridged or fused and optionally substituted with 1-3
substituents independently selected from R*;
25 Z' and G in combination may be

RE

N\
~0CH, —<:/< 'n
(@ -CHa-;

(b)  -CH=CH-;
() -0
(d)  -NR?*;

30 Wis



10 (b) a C3-Cl10 carbocyclic ring, saturated or unsaturated; r~ (c) a C3-Cl10
heterocyclic ring containing up to two heteroatons, selected from-0-, -N
and -S-; (d) H (e) Cl1-C6 alkyl; or 15 (f) forma 3 to menher i trogen
containing ring with RS or R6; R7 and R89in either Iiﬁgng%Pb?ﬁﬂggforn1nay
optionally be substituted with up to three substituents independently

sel ected from Cl1-C6 al kyl, hal ogen, al koxy, hydroxy and carboxy; a ring
formed by R7 and R8 may be optionally fused to a phenyl ring;, 20

ei s0,1or2; misl,2or3;(€n isS@)il or 2; pis 0, 1, 2 or 3; qis 0, 1, 2 or
3; 25 and optical and«geonetric i somers thereof; conprising selectively
deacetyl ating a conpouhd of the formula 30 8 Novenber 2004 -41 ZI-G E G
| he Il R wherein RL is (C, -C6)al kyl, (£2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, alkenyl or alkynyl gjoups are optionally substituted by
one to three halo, in the presence of a-Chydrolytic enzyne and an aqueous
buffer $olution. 5 2. A process according to claim1, wherein the

hydrol ytic enzyme is (d)i PASER?(OH)-:

(h)  -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) C,-C, alkyl;
R*is
@) hydrogen;
20 ()  halogen;’
(c)  Cy-Cealkyl;
(d) C;-C, alkoxy;
(e) C,-C, acyloxy;
(f) C,-C, alkylthio;
25 (@  Ci-C, alkylsulfinyl;
(h) C,-C, alkylsulfony!;
(i) hydroxy (C,-C,)alkyl;
() aryl (C+-Cy)alkyl;
(k)  -COH;
30 ()] -CN;
(m) -CONHOR,
(n) -SO,NHR;
(0) -NH;;
(P) C+-C, alkylamino;



3. A process according to claim1l1, wherein the hydrolytic enzyne is
esterase. 4. A process according to claim1, wherein the hydrolytic enzyne
is liver 10 acetone powder. 5. A process according to N%\/épnﬂr réﬁﬂﬁrei n the
hydrol ytic enzyme is |ipase from Porci m0-pancreas, chol ester of @sterase
from Pseudononas Fl uorscens and chol esterol esterase from Porcine
pancreas. 6. A process according to claim2, wherein the |lipase is GC 4,
PS30, 15 AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G MAP10, SAMII,
| i pase from Pseudonoi§as fFubxdigkslasing;i pase from Candi da cylindracea,
Li p-300, lipase fromg ro_lmj;s?(gzt,;fri um vi scosum |ipase from Micor m ehei,
| i pase from Pancreatic, |ipase °~from Pseudononas fl uorescens, |ipase from
Rhi zopus niveus, PPL,(StypeNQ2; |ipase from Weat germ |ipase from
Rhi zopus arrhi zus, |igase _famrgrl\/ljcorj avani cus, |ipase 20 from Pseudononas
cepacia, lipase fromCadia |1 polytica, |lipase fromPenicillium roqueforti,
| popro{5ei n |ipase ca#¥0-6%H.-01, |ipase from Porci ne pancreas, and
| i poprotein lip el Q1 = . i,ng Lo iLm.3,
wherein the est g??se i Sgrgtﬁgﬁgén&%n%ﬁlcﬁa?{gﬁSPﬁéaﬁFf@Ferﬂa é‘sé‘ércé'lsbgcw'%m Hog
pancreas, PHBcine |iver E-3128, 25 cholesterin-esterase, chol esterol
esterase from Psgugpenas ir{deggﬁ%mg]ns, chol esterol esterase from Porcine
pancreas, chol esterol esterase from Bovine pancreas, chol esterol esterase
from Pseudononas fl udPesceM®nylhol esterol esterase -42- 8 November 2004
from Pggcine |iver, | e r_el . j i chol i nest er ase,
chol i nggt erase from Elagct ?%?3 géﬂ aéﬁgﬁﬁé@ 35%’?‘3?&)%‘6458%%‘? 'ci ne hydr ol ase,
sterase from Ther ndg&haer®8i-Gm heterorydlic riog centaméngfupomtBa beterastorag, and
sterase from Miucor mi ehi oc@s ccording to claim4, wherein
the Iiver acetone powder issele?éét%”m??%%@ %%CSCSZCL?S?Q, eel 1-1266, horse
19627, calf 17876, guPhea hhig 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 C4-C; alkyl, halogen, alkoxy, hydroxy
and carboxy; _
a ring formed by R” and R® may be optionally fused to a phenyl ring;
20 - eis0,1o0r2;
mis1,2or3;
nis0, 1or2;
‘ pis0,1,2o0r3;
qis0,1,20r3;
25 and optical and geometric isomers thereof;

comprising selectively 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) 18 and | n shark
11130. 10 9. A process according to clai-1, wherein théﬁgvamgF&ﬁﬁg enzyme
I's i-mmbilized on a solid support. 10. A process according to claima1,
wherein the hydrolytic enzyne is a cross-|linked enzyne. 11. A process
according to claim1l1, wherein the lipase is in pure crystalline 15 form
12. A process according to claim1, whereinAhg aqueous buffer solution is
a phosphate, citric acid or boronic acig-Solution. 13. A process according

to claim1, wherein the agueous buff%r IDution has a pH between a pH of
about 6 to a pH of about 8. 20 14. Aprocqgss according to claiml1, for
prepari ng a conpound of the fornula A1 conprising selectively

deacetyl ating a conmpound of the fornulal8 Novenber 2004 -43 O R~ O VIII
wherein R is (C -C6)al kyl, (C2-C6)al kynyl, (C2-C6)al kenyl wherein the.

al kyl, al kenyl or alkynyl groups axg opiigngl |y substituted by one to
three halo in the presencé of a drol ytj c enzyne arﬁd an aqueous buffer
solution. 15. A process f pr ef @ coppound of the formula: 72 -G FE
lo j B-OY R’ o A

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

hydrolytic enzyme and an aqueous buffer solution.

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
I.ipase 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 GC4, 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 ﬂuorescéns, lipase from Rhizopus niveus, PPL, type I, lipase
from Wheat germ, lipase from Rhizdpus arrhizus, lipase from Mucor javanicus, lipase
20 from Pseudomonas cepacia, lipase from Cadia lip/olytica, lipase from Penicillium
roqueforti, lipoprotein lipase ca#70-6571-01, lipase from Porcine pancreas, and
lipoprotein lipase ca# 70-1481-01.
7. A process according to claim 3, wherein the esterase is PLE-A,
immobilized, hog liver, esterase froﬁ1 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



HO A 15 wherein: Ais selected fromCH2 and NR;, B, D and E are _

i ndependently selected fromCH and N, Y is (a) phenyl, optionally
substituted with 1-3 substituents 20 independently sel ect ed (b)
napht hyl, optionally substituted with 1-42-substituents § 8&%’8%‘?{8&% y
selected fromR4; (c) C3-C8 cycloal kyl, optionally substituted with 1-2
substituents independently sel ected from R4, -44- 8 Novenber 2004 (d)
C3-C8 cycl oal kynyl, optionally substituted with 1-2 substituents

i ndependentftom s &breintee diver,ornhBiéste(@) eatefasee fnamb &abdit hdiver oclyuﬂihestemsbai ni ng

up to sﬁ gn_éwaﬁrﬁersfé% ﬁ%@%@%{ c%m.ée@gerggeg @g@ﬁ{cﬁ% )%rcﬁ%sc?e gghe&%%?y =

optl y su rtuted wt
sel ect ed f rftom Riemicapaerobiur broakie estdraskdtaen Beylddlsesp: and asterasg frgon Mwcbmo
het er oat ong,, ﬁel ected fromthe group consisting of -0-, -NR2- and -S(O,
optionally QGbstituted with 1-3 substituents mdependently 10 sel ected from
R4; or Bg) a bi &cl i pracegs sgxrding tooriainmss, |wt@re)rh tree ifview ecedonespowde ioext ed

e o TR e R BB RO e TS ERBBARIEAP st g o
-0-, - NR2- mdiRe- 1835t gcat AR635, chjzkemngddly shéers llIbl§l21 bigeed 18876) skaB17627,
substi t uent,gyi adepqadant |y, BT3P0 10787 rabfi380, 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
S immobilized on a solid support. '
~ . 10. A process according to claim 1, wherein the hydrolytic enzyme is a
cross-linked enzyme.
11. A process according to claim 1, wherein the lipase is in pure crystalline
15  form.
12. A process according to claim 1, wherein the aqueous buffer solution is a
bhosphate, citric acid or boronic acid solu_tion.
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

C o >N

HO Vi

comprising selectively deacetylating a compound of the formula



Z is, (a) -(CH2).P WCH2)g-; (b) - CH2)P CR5R6-; 20 (c)
-QCH2))PWCH2)q; (d) -OCHR2CHR3-; or (e) -SCHR2CHR3-; Gis (a) -NR7R8;

25 (b) (CH2)m1 z2 (CH2)n-/ 30 wherein nis 0, 1 or 2; i S or 3; Z2
is -NH, -0-, -S-, or -CH2-; optionallwyzused on adj ac%ﬂovﬁrgﬁﬁrofpoétorrs
with one or two phenyl rings and, optionally independently substituted on
carbon with one to three substituents and, optionally, -45- 8 Novenber 2004
i ndependently on nitrogen with a chemcally suitable substituent selected
fromR4; or (c) a bicyclic am ne containing fi/ve—ro twel ve carbon atons,
either bridged or fused and optionally sub_sh’tut ed with 1-3 5 substituents
i ndependent |y sel ected fromR4; Z'_arfNG in"“conbijnation my be Rz N - OCH2
On. 10 Wis o \

R 0 Vil
wherein R’ is (C-Ce)alkyl, (Co-Ce)alkynyl, (C-Ce)alkeny! wherein the alkyl, alkeny! 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
10 ' I/

z'—c

AN BaY

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



(a) -CH2-; (b) -CH=CH; (c) -0-; 15 (d) -NR2-; (e) -S(On-; (f) O n
-G 20 (g . -CRR(OH)-; (h) -CONR2-; " (i) -NR2CO-; G 25 0or (k) -CGC; R
is hydrogen or Cl1-C6 alkyl; 30 R2 and R3 are independegbloé égl)%%drogen;
or (b) Ci-C4 alkyl; R4 is (a) hydrogends--46- 8 Novenber 2l

hal ogen; (c) Cl1-C6 al kyl; (d) Cl-C4 al koxy; (e) C -C4 acyl oxy;

(d) C,-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*; '
(e) a five membered heterocycle containing up to two
heteroatoms selected from the group consisting of -O-, -NR?
5 and -S(O),-, optionally substituted with 1-3 subétituents
independently selected from R*; .
3] 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(O),-, optionally
15 substituted with 1-3 substituents independently selected from
R*;
2Z'is
(@  -(CHz), W(CHy)g
(b)  -O(CH,), CR°R"-;
20 (c) -O(CH_),W(CH>)q;
(d)  -OCHRZCHR?®-; or
()  -SCHR’CHR®,

Gis
(@ -NR'R%
25 (b)
(CHo» n T\
_y\< 78
(CHa> 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,



5 (f) C -4 alkylthio; (g) C1L-C&4 alkylsulfinyl; (h) Cl-C4 al kyl sul fonyl;
(i) hydroxy (Cl-C4)alkyl; (j) aryl (Cl-C4)alkyl; 10 (k) -CO2H, (1) -CN
(m -CONHOR; (n) -SO2NHR; (0) -NH2; 15 (p) Ci- 4 al kyé @i—é Cil-c4
di al kylam no; (r) -NHSQ2R, (s) -NO2; (45- -aryl; or %{3}! and R6
are independently Cl1-C8 al kyl or together forma C3-Cl0 carbocyclic ring;
R7 and R8 are independently (a) phenyl; 25 (b) a C3-Cl0 carbocyclic ring,
saturated or unsaturated; (c) a C3-Cl0O heterocyclic ring containing up to
two heteroatons, select edinﬂemndeﬁﬂyon Ntrogelwitiba chémjcalty suiableC, - C6 al kyl ;

or 30 (f) forma3to8rre dn| taining ring. with RS or R6;

R7 and R8 in either |inear® eﬁ%?%eﬁwc%p?l onally be substituted with
up to three substituehts a‘abakg@emdmm tyntaielrgdivedo fweive datbdrbatamisyaithehal ogen,
al koxy, hydroxy bridged or fused and optionally substituted with 1-3
5 substituents independently selected from R*;

Z' and G in combination may be

R2
N\
0 -0CH, ‘<:-/( ’n H
Wis

(@ -CHq-,

(b) -CH=CH-;

() -0+
15 (d)  -NR%;

()  -S(O)-;

]

0

20 R

(@ -CR¥OH)-;

(h)  -CONRZ%;

(i) -NR?*CO-;

i) |
25

(k) -C=C-;

R is hydrogen or C,-Cg alkyl;

30 R? and R® are independently

(a) hydrogen; or

(b) Ci-C, alkyl;
Ris |

(@) hydrogen,



and carboxy; a ring forned by R7 and R8 may be optionally fused to a phenyl
rlng 8 Novenber 2004 -47 eis O, 1 or 2; msl,2or3; nis 0, 1or 2; p
is 0, 1, 2 or 3; 5 ¢gis0,1,2o0r3; and optical and geomatéh i soners thereof
conprising enzymatical Iy resol ving of asgonpound of the® NOYRRIPS 2084 G E O |
'~~( ~-YR ~O/ ()e 10 wherein RL is (C, -Co6)al kyl, (C2-C6)al kenyl,

(C2-Co6) al kynyl wherein the al kyl, alkenyl or alkynyl groups are optionally
substituted by one to three halo in the presence of a ||ipase and an
aqueous buffer sol ut i(@)n aatbgeh) reacting the conpound of fornula IV so
formed Z2I-G O - 5 é!@(éég IV R O 15 wherein Ris as defined above,
wth a base in the pr( sen "éy"pol ar protic solvent. 8 Novenber 2004 -48
16. A process accor didg tcccxj:@mmxjﬁ wherein the aqueous buffer solution is

a phosphate, citric acid bor | c acid solution. 17. A process according
to claim15, wherei n(? he 1% p%’s%c ¥m Micor ni ehei .
5 C,-C, alkylthio;

(g) C,-C, alkylsulfinyl;
(h)  Cy-C, alkylsulfonyl;
(i)  hydroxy (C4-Cq)alkyl;
) aryl (C-Cy)alkyl;

10 (k)  -CO.H;
. " -CN;
' (m) -CONHOR,;
(n) -SO,NHR,;
(0) -NH_;
15 (p) C;-C, alkylamino;

() C,-C, dialkylamino;
(n -NHSO,R;

(s) -NO;
(3] -aryl; or
20 : (u) -OH.
' R® and R® are independently C,-C; alkyl or together form a C5-C1o carbocyclic
ring; '
R’ and R® are independently
(@)  phenyl;
25 (b) a C;-C, carbocyclic ring, saturated or unsaturated;
(c) a C;-C, heterocyclic ring containing up to two heteroatoms,
selected from -O-, -N- and -S-;
d H
(e) C4-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 C,-Cs alkyl, halogen, alkoxy, hydroxy
and carboxy;

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



18. A process according to claim15, wherein the base is sodi um net hoxy, 5
sodi um hydr oxi de, 1ithium hydroxi de or potassi um hydroxide. 19. A process '
according to claim15, wherein the polar protic sol vent%\“gverﬂgé

et hanol or water. 20. A process accordimg-to claiml5, erein e Ilpase
is immobilized on a solid support. 10 21. A process according to claim 15,
wherein the |ipase is a cross-linked enzyne. 22. A process according to
claim15, wherein the lipase is in pure crystalline form 23. A process
according to cl aim0lborPor preparing a conpound of the formula 15 N HO
VIl conprising enz,KIrEatl cally resolving of a conpound of the fornula 8
Novermber 2004 -3 OVIIl wherein RLis (C/-C6)al kyl,

(C2- C6) al kenyl r(|§2% Coy 2] kynyl wherein the al kyl, al kenyl or alkynyl
groups are opti ona %ub$t| tuted by one to three halo in the presence of a
| i pase and an a 'er solution; and (b) reacting the conpound of
Formul a5X 5 so q‘IGIOE’ﬂEdZ@i) O X

and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula

Poe
i
R /u\o ' A/()e
10 wherein R' is (C;-Cs)alkyl, (C-Ce)alkenyl, (C,-Ce)alkynyl wherein the alkyl, atkenyl or
alkynyl groups are optionally sﬁbstituted by one to three halo in the presence of a
lipase and an aqueous buffer solution; and (b) reacting the compound of formula IV

so formed
z'—G
| F
o | Xy ?<Y o "
R1)I\b < A/()e

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



RlL O/ wherein Ris as defined above, with a base in the presence of a
polar protic solvent. 24. A process for preparing a conpound of the
formula: 8 Novenber 2004 -50 Z1 -G E" ~DB-OY ()e b‘ﬂd%e%%(?ddl Ais
selected fromCH2 and NR B, D and E aregindependently selecte rom CH and
NN ~ 5Yis (a) phenyl, optionally substituted with 1-3 substituents

i ndependently selected fromR4; (b) naphthyl, optionally substituted with
1-3 substituents independently selected fromR4; 10 (c) C3-C8 cycl oal kyl,
optional ly subst1i6t lﬁt@dcdﬂstdtcérdﬂwgstubﬁimtﬂwwhsreiri hdelaapaenbufer selugsi @ from

R4; (d) C3- n t.i on, substituted wth 1-2 substituents
i ndependentpggséél écdglcf"%lg’}nt?qfkg 'CE’E@ Y“ft'P(}'e menber ed het erocycl e contai ni ng
up to two 15 hetigr @a;breﬁ@s%tb@@tr@dofcra@mﬁhﬁh%mme Aoy fedrh MLcoF midhei. - NR2-
and -S(O S , pt1|80n I&é substl ﬁ 1 sub ituents | nd%{)endent |y
selected from R4" ragess QC?Pé eref'am é:’r' GRS msﬁ I8 504 U medh
het er oas onsodial l'%'tcﬁ(dief, litBiint NRiraXigaler saasdish hpgrogile- 0-, - NR2- and - S( O) -
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 support. |
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 crystalline
form.
23. A process according to claim 15, for preparing a compound of the formula
15

HO Vil

comprising enzymatically resolving of a compound of the formula



20 optionally substituted with 1-3 substituents independently selected from
R4; or (g) a bicyclic ring systemconsisting of a five or six nenbered

het erocyclic ring fused to a phenyl ring, said heterocygly i '
containing up to two heteroatons sel ectetd-fromthe gr ou%NQgeégﬁgzlos?tA'i ng of
-0-, -NR2-, NR2- and -S(OS, optionally substituted with 1-3 substituents

i ndependently selected from R4. 8 Novenber 2004 -51 Z' is (a) -(CH)P
WCH2)g-; (b) -(CH2)P CRSR6-; (c) -Q(CH2)PWCH2)q; 5 (d) - OCHR2CHR3-; or
(e) -SCHR2CHR3-; Gis (a) -NR7R8; (b) 10 ( -\ Z2 (CH2) n-/ wherein

nis O, 1or 2, mis 1, . 2or 3; Z2is -N+, :0-, -|S-, or 15 -CH2-;
optionally fused on adjacent carbo a(&nw{\‘ onel or two phenyl rings
and, optionally independently substytuted on n with one to three
substituents and, optionally, independently on nitrogen with a chemcally

suitable substituent selected frem¥4; or

R Vil

. wherein R is (C4-Cq)alkyl, (C2-Ce)alkenyl, (C,-Cg)alkynyl wherein the alkyl, alkeny! or
alkynyl groups are optionally substituted by one to three halo in the presence of a
lipase and an aqueous buffer solution; and (b) reacting the compound of Formula X

5 soformed '

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:



20 (c) a bicyclic amne containing five to twelve carbon atons, either
bridged or fused and optionally substituted with 1-3 substituents -

i ndependently selected fromR4; Z° and G in conbination

00RO n D Wis (a) -CRe: 30 (b) -@aCH . (c) 0.8 By Eer@?“ (e)
-S(0)n-; (f) 8 Novenber 2004 -520 u -C (g) -CR2(OH)-; 5 (h) -CONR2-;
(i) -NRRCO-; or 10 (k) -C=C; R is hydrogen or Cl1-C6 alkyl; R2 and R3 are
i ndependently (a) hydrogen; or 27— _

| |
HO N /()e

wherein:
Ais selected from CH. and NR;
B, D and E are independently selected from CH and N;
5 Y is
(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) C1-Cs cycloalkyl, optionally substituted with 1-2 substituents
independently selected from R*;
(d) C3-Cs cycloalkynyl, optionally substituted with 1-2 substituents
independently selected from R*;
(e) a five mémbered heterocycle containing up to two
15 heteroatoms selected from the group consisting of -O-, -NR%-
and -S(O),-, optionally substituted with 1-3 substituents
independently selected from R*;
H 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 heteroatoms selected from the group
25 - consisting of -O-, -NR?, NR?- and -S(O),-, optionally
substituted with 1-3 substituents independently selected from
R



15 (b) C1-C4 alkyl; R4 is (a) hydrogen; (b) halogen; (c) Cl-C6 al kyI
(d) C1-C4 al koxy; (e) CL-C4 acyloxy; (f) CL-C4 alkylthio; (g) Cl-

al kyl sul finyl; (h) Cl1-C4 al kylsul fonyl; 25 (i) hydroxy N? r%%ml
aryl (C -Ca)alkyl; (K) -CO2H. (1) -CN -51n) - CONHOR 30 (F§

-NH2; (p) Cl-C4 al kylamno; (q) Cl-C4 dial kylamno; (r) -NHSO2R, 8
Novenmber 2004 -53 (s) -NO2; (t) -aryl; or (u) -OH R5 and R6 are

i ndependently Cl1-C8 al kyl or together forma C3-C o carbocyclic 5 ring;

and R8 are indep&rigent!|y
(@  -(CH2), W(CH,)q;
(b)  -O(CH,), CR°R®-;
(€©)  -O(CH)W(CHy)g;
5 (d)  -OCHRZCHR®; or
(e)  -SCHRCHR®;

Gis
(a) -NR'R;
(b)
10 (CHadn™\
_.,< ¢
(CHo> n—
whérein nis0,10r2; mis 1, 2or 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 é chemically suitable
substituent selected from R*; or
20 (©) 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 N\
-0CH, —<:/< mooj
Wis
(@)  -CHy;
30 . (b) -CH=CH-,
() -0
(d  -NR%;

()  -S(O);
(f)

20

R7



(a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or unsaturated; (c) a
C3-C, 0 heterocyclic ring containing up to two heteroatons, 10 selected
from-0-, -N- and -S-; (d) H (e) C1-C6 alkyl; or (f) f@NEV@nSet®02
menbered nitrogen containing ring with RB2-or R6; R7 and R8 in either
linear or ring formmay optionally be substituted with up to 15 three
substituents independently selected from Cl-C6 al kyl, hal ogen, al koxy,
hydroxy and carboxy; a ring formed by R7 and R8 may be optionally fused to
a phenyl ring; eis 0, 1 or 2; msl,2or3; 20nis O, 1 or 2; pis O, 1, 2
or 3; -0is0,1,20r3; and optical and geqfretric isoners thereof; conprising
enzymatically resolving of a conpound ofCtkhe formula 25 ~Zi-G E' ~D/ ()e
VI  HOA--"' 8 Novenber 2004 -54 in the presence of a |ipase and an -
acetyl ating agent, an@)(b)_d@?ém_ng t he conmpound of fornmula IV so forned
Zi -G : - ' : - -

5 ‘ (h) -CONRZ%;
(i) -NR?*CO-;
@)
10
(k) -C=C-;
C |

R is hydrogen or C;-Cs alkyl;
R?and R® are independently
(a) 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;
)] C,-C, alkylthio;
-~ (9) C,-C, alkylsulfinyl;

~ (h) C,-C4 alkylsulfonyl;
25 (i) hydroxy (C;-Cs)alkyl;
G)  aryl (C+-Caalkyl;
(k)  -COH;
(N -CN;
(m) -CONHOR;
30 (n)  -SONHR;
(0) -NH;;

(p)  C4-C, alkylamino;
Q) C,-C, dialkylamino;
(n -NHSOR;



EOI BOY()elV RlL KOwherein RL is (C,-C6)al kyl, (C2-C6)al kenyl,
(C2-Co6) al kynyl wherein the al kyl, alkenyl or 5 al kynyl groups are
optionally substituted by one to three halo, with a basgnolehbs 20puesence
of a polar protic solvent. 25. A processo&ccording to claim 24, wherein the
hydrolytic enzyme is a |ipase. 26. A process according to claim 24,
wherein the lipase is GC-4, PS30, 10 AY30, PGE, AK, N, L-10, AP-12,

FAP- 15, R 10, G MAP10, SAMII, lipase from Pseudononas fl uorescens,

| i pase from Candi da cSFbi ndM¥ésa, Lip-300, |ipase from Chronpbacterium

vi scosum | i pase fron;tjvu(':orarm &hei, lipase fromPancreatic, |ipase from
Pseudononas fl uorescens, |ipase from Rhi zopus niveus, PPL, type |Il, |ipase
from Wieat germ |ipage fr Rhi zopus arrhizus, |ipase from Micorj avani cus,

lipase 15 from Pﬁ%&@ﬁﬂ@@ﬁnd&gﬁ&é,ﬁgré@@aaawfop %@E@ﬁiy@a’i@%ﬁf@cy&kpase

fromPenicillium roqueforti, |[1poproteinlip pase from
Por ci ne 5panr('ﬂ9éas, and |ipoprotein |ipase ca# 70-1481-01. 27. A process

according to cl ak"ér?ﬂ‘h“%%d’é'p@n&g\'ﬁlyacetyl ating agent is ethyl acetate,
vinyl acetate, chloroacetate or trrfluoroacetate. . 20 28. A process

according to clai m24@)whePk8Myt he base i s sodi um nethoxy, sodium

hydroxi de, |ithium hy@; oXi 51@_3_@1? E‘-"e}"g@fﬂggm&%?{”%wﬁr ‘éﬁﬁ%“i' 5 cgrocess

according to claim24, wherein ro Ic solv het hanol ,
ethanol or water. 30.(CA pr @ &e$so Betemctlisgingsoolaiting pito twodetsroatoims, | | pase

is imupilized on a 25 Soéélé’ctéd‘ BRI -b- _ﬁ_gpg%r_ber 2004 -55 31. A process
according to claim 24(,d)vxlne}[ie| nthe |Ipase I's a’'cross-1linked

-
(e) C,-Cs alkyl; or

(f) form a 3 to 8 membered nitrogen containing ring with R® or R®,;
R’ and R® in either linear or ring form may optionally be substituted with up to
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;
mis1,2or3;
20 nis 0, 1or2;
pis0,1,20r3;
qis0,1,2o0r3;
and optical and geometric isomers thereof;

comprising enzymatically resolving of a compound of the formula
25

z2'-G

<

E D
I

F

\
(Je
HO A/



enzyme. 32. A process according to claim24, wherein the |ipase is in pure
crystalline form 5 33. A process according to claim 24, for preparing a
compound of the formula ON (" I HO VIl conprising engyi@hb&3ood

resol ving of a conpound of the fornmula N HO XIl in the presence of a
| i pase and acetyl ating agent, and (b) reacting the conpound of Formula X
so fornmed -56- O 8 Novenber 2004 N O X R~ V\/nerein R is (C -06)al kyl,
(C2-Co) al kenyl, (C2-C6)al kynyl wherein the al kyl,  al kenyl or alkynyl
groups ar e "HpE REASENCE of BiPese gne @niagelylating @gent: end k)l reactingtthe aompsend n t he
5 presence PpforRulRalvas iBfdd ¢ sol vent. 34. A process for preparing a

conpound of the formula: Z2° -GE\p 101 / \ i~Y HO\A ()e
P
]
F

R1)l\o F A/()e _

(A/ - wherein R is (C,-Ce)alkyl, (C,-Ce)alkenyl, (Cx-Ce)alkynyl wherein the alkyl, alkenyl or

5 alkynyl groups are optionally substituted by one to three halo, with a base in the
presence of a polar protic solvent.
| 25. A process according to claim 24, wherein the hydrolytic enzyme is a
lipase.
26. A process according to claim 24, wherein the lipase is GC-4, PS30,
10 AY30, PGE, AK, N, L-10, AP-12, FAP-15, R-10, G, MAP10, SAM II, lipase from
Pseudomonas fluorescens, lipase from Candida cylindracea, Lip-300, lipase from
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
15 from Pseudomonas cepacia, lipase from Cadia lipolytica, lipase from Penicillium

\\
j

—

_ 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,
sodium 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 Iipase is immobilized on a
25  solid support.



15 wherein: Ais selected fromCH2 and NR, B, D and E are independently
selected fromCHand N, Y is (a) phen;(gl , optionally substituted with 1-3
substituents 20 independently selected fromR4; (b) n yonal |y
substituted with 1-3 substituents indepéndently sel ecfée)ﬂ&%%r%@bh(c)
C3-C8 cycloal kyl, optionally substituted with 1-2 substituents

i ndependently selected fromR4; 25 (d) C3-C8 cycl oal kynyl, optionally
substituted with 1-2 substituents independently selected fromR4; 8
Novenber 2004 -3B7 @groceskiaceordivgiecleiin Bétwherendhe limasetina orasg-lioked o t wo
het er oatongn?%,}‘fct ed fromthe group consisting of -0-, -NR2- and -S(O) n-,
optionally substituted- with 1-3 substituents independently selected from
R4; 5 (f) a six 32embwoeessreerendmgyte claine @4t whereimghe ppdse i$ iwopure testatinens

sel ected f(rgg}m t he group consisting of -0-, -NR2- and -S(O- optionally _
substituted Wth 1-3 substituents independently selected fromR4; or (g) a
bicycli& ring sysSt énprocessi actondipgdd clairh i2¢ efoopreparingra cbepedhd dfdhdfsimaulacycl i ¢
ring fused to a phenyl ring, said heterocyclic ring containing up to two
het er oat ons sel ected fromthe group consisting of -0-, -NR2-, NR2- and
-S(On-, optionally substituted wth 1-3 substitupnts independently

selected from R4; ) N

HO Vi

comprising enzymatically resolving of a compound of the formula
10

O/\/ N\_

HO , X

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



15 72 is (a) -(CH)p WCH2)qg-; (b) -A(CH2)p CRSR6-; (c) - Q(CH2) pW CH2) q;
(d) -OCHR2CHR3-; or 20 (e) -SCHR2CHR3-; Gs (a) -NR7R6; (b) 25 (CH2)m\
Zz --y~ CH2)n-/ wherein nis O, 1 or 2; mis 1, 2 or g"o hgrédyH’ -0-,
-S-, or -CH2-; optionally fused on adj&fent carbon atons W one ‘or 30
two phenyl rings and, optionally independently substituted on carbon with
one to three substituents and, optionally, independently on nitrogen with a
chemcally suitable substituent selected fromR4; or -58- 8 Novenber 2004

(c) a bicyclic anmne containing five to twelve car atons, either
bri dged or fused and optionally substituted wthyl-3 qubstituents

i ndependently selected fromR4; Z and In nbNnat Jon may be 5 R2 N

-.OCH2 On ; Wis 10 (a) -CH2-;
L x
' R‘/lko

wherein R' is (C;-Ce)alkyl, (C,-Cg)alkenyl, -(Cz-Ca)aIkynyI wherein the alkyl, alkenyl or
alkynyl groups are optionally substituted by one to three halo, with a base in the
5 | presence of a polar protic solvent.
34. A process for preparing a compound of the formula:

z'—G

<

El D
10 =

X Bay

HO /\A/()e

15  wherein:
Ais selected from CH, and NR;
B, D and E are independently selected from CH and N;

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

independently selected from R*;



(b) -CH=CH; (c) -0-; (d) -NR2-; (e) -S(O. -; 15 (f) 0 n -C (9)
-CR2(OH)-; 20 (h) -CONR2=; (i) -NRRCO-; - U or 25 (k) -C=G; Ris
hydrogen or Cl-C6 alkyl; R2 and R3 are independently éﬁé%&g&(@g; or 30
(b) C1-C4 alkyl; R4 is (a) hydrogen; (37 hal ogen; C y< l; 59 8
Novenber 2004 (d) Cl-C4 al koxy; (e) Cl1-C4 acyl oxy; f) C -C4 al kylthio;
(g) Ci1-C4 al kylsul finyl; '

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

5 i) 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 ri'ng

- “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
(8  -(CHy); W(CHo)q-;
(b) -O(CH_), CR°R%;
() -O(CH)yW(CHy)q;
(d)  -OCHRCHR®-; or
20 (e) -SCHR?*CHR®;
Gis -
(@ -NR'R%
(b)
(CHzY ™\
(CHp> n—
whereinnis 0, 1 or 2; mis 1, 2 or 3; Z2is -NH-, -O-, -S-, or
-CH,-; optionally fused on adjacent carbon atoms with one or
30 two phenyl rings and, optionally independently substituted on

carbon with one to three substituents and, optionally,
independently on nitrogen with a chemically suitable

substituent selected from R*: or



5 (h) C1-C4 al kyl sul fonyl; (i) hydroxy (C, -C4)al kyI (j) aryl
(C -C)alkyl; (k) -CR2H, (1) -CN, 10 (m) -CONHOR, (.., (n) -S2NHR, (0)
-NH2; (p) Cl1-C4 al kylamino; (qg) Cl-C4 dial kyl am no; ?NO %ﬁ' WR (s)
-N®2; (t) -aryl; or (u) -OH R5 and R&8re independen kyl or
together forma C3-Cl0 carbocyclic 20 ring; R7 and R8 are independently
(a) phenyl; (b) a C3-Cl0 carbocyclic ring, saturated or unsaturated; (c) a
C3-C10 heterocycl icring containing up to two heteroatons, 25 selected
from-0-, -N- and - S-(€) (d)a bicyqiie pmiie @htaihing ffive b twelve daumnaorast@thér
nmenbered nitrogen contai ni R7 .a in either
l'inear or ring form may opt'?l %%PII%J eggéigg?&}aﬁ?g"ébﬂx{l{t#jﬂlﬁhﬁg 30 three
substituent s i ndependent | ysubsliteente ihdepemdedlly €8leatekiflom RGl ogen, al koxy,
hydroxy and carbexyia A dohibthation m%gblgy R7 and R8 may be optionally fused to
a phenyl ring; : ,

5 R2

—UCH2-<:/< n

Wis
10 (@ -CH-,
(b)  -CH=CH-;
(c) -O-
(d  -NR*;
(e)  -S(O)-;
15 | (f)
0
~C- ;
(@  -CRAOH):
20 ’ ~(h)  -CONR%;
(i) -NR?*CO-;
- )
25
(k)  -C=C-;

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

(@)  hydrogen; or

30 (b) C,-C, alkyl;

R*is

(a) hydrogen;

(b) halogen;

(c) C,-Cs alkyl;



eis 0, 1 or 2; msl,2or3; -60- 8 Novenber 2004 nis O, 1 or 2; pis O, 1,
2or 3;, gqis 0, 1, 2 or 3; and optical and geonetric isonmers thereof; 5
conprising enzymatically resolving of a conpound of the w _GE-Y
()e VI HO A wherein RL is (C, -C6)al kyl-5% n the presenJ%Ngyaﬁ#%ggéé 35. A
process according to claim 34, wherein the lipase is Mucormehei. 10 36. A
process according to claim34, wherein the lipase is imvbilized on a
solid support. 37. A process according to claim 34, wherein the lipase is a
cross-1inked enzyne(d3s. Ga-Gradkax¥s according to claim34, wherein the
| ipase is in pure cr¥§yeﬂldgnaaéﬂ§x?ornl 39. A process according to claim
34, wherein the hydrolytic enzy s lipase from Porcine pancreas,
chol esterol esterase ®rom®PSentioftbieas Fl uorscens and chol esterol esterase
from Porci ne pancrea 40.c £ BAKH ccording to claim34, for preparing a
conmpound of the forniﬁg. é%a?%%- 8 ﬁ%@enber 2004 N HO VI

5 (h) C,-C, alkylsulfonyi;

(M hydroxy (C;-Ca)alkyl;
@) aryl (C;-Cy)alkyl;

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

10 (m) -CONHOR;
(n) -SO,NHR;
(o) -NH,;

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

15 (n -NHSO:R,;
(s) -NO;
(t) -aryl; or
(u) -OH.
R®and R® are independently C,-Cs alkyl or together form a C3-Cio carbocyclic
20  ring;
R’ and R® are independently
(@  phenyl;
(b) a C;3-C, carbocyclic ring, saturated or unsaturated:
() a C3-C1o heterocyclic ring containing up to two heteroatoms,
25 selected from -O-, -N- and -S-;
(d) H;
(e) C+-Cs alkyl; or
() form a 3 to 8 membered nitrogen containing ring with R® or R®;

R” and R%in either linear or ring form may optionally be substituted with up to
30  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 pheny! ring;
eis0,1or2
mis 1,2 or 3;



conprising enzymatically resolving of a compound of the formula N 5 HO Xl
I n the presence of |ipase.

-60- 8 November 2004

nis0,1o0r2;
pis0,1,20r3;
qis0,1,2o0r3;
and optical and geometric isomers thereof:
5 comprising enzymatically resolving of a compound of the formula
P
T3
/
?—Y
A4
(Je
HO n~

wherein R' is (C;-Cg)alkyl, in the presence of lipase.

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

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

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 proéess according to claim 34, for preparing a compound of the formula
20



8 November 2004

-61-

HO Vi
comprising enzymatically resolving of a compound of the formula
N
O/\/ \_
HO ' Xt

in the presence of lipase.



