20 53932033490 *ﬁ66166* 20040202041-8 PCT/U82002/032737 Synt hesi s of

-r - (4-Bronophenvl ) (et hoxvim no)nethyl | -1"-r (2, igg&2$gﬁz() \_.g%

oxi do- 3- pyri di nyl ) car bonyl | - bi pi peri I €Id” of &

| nvention %80 %E,g‘dgcation cmﬂmﬂwﬂmlﬂﬂﬂlfy f rom provi signaloappl i cation
Seri al P 66 filed CctoRgr+15, 2001, and di s 883" el
process to synt hesi ze 4-

[(2)-(4- brom)ohenyl) et,

pyri di nyl ) c&M H : . el

therefor. Backgr ourmkldb-:i-pmdlmyﬁcanmyﬂ-4'-methv|-1 & -bIQIQerldlne

4-1(2) - (4-bronmophenyl) (et hoxyi mno)nethyl]-1'-[(2, 4-di net hyl - 1- oxi do- 3
pyridi nyl)carbonyl]-4"-nmethyl-1,4"-bipiperidine (formula |I) is disclosed in
U S. patent application, Serial No. 09/562,815 filed May 1, 2000, which is
I ncorporated herein by to referEiatd¢of tHidnvihtion The conmpound of formula |
Is the base formof the corrpound of formula X which is an acid salt: EtQ

15 N The corrpound of formula ant agonj st of the 5 receptor and is
useful for the ﬂ?‘%ﬁ@ﬁl’éﬁ’i‘%?‘%‘%@‘%ﬁﬂf% Bé'a'OPFKFRW%%QW%R% I'&R

receptors ¢mugy,566 ﬁ@d@ﬁabéﬂ@@betﬂ arl dBelogdsca AEVd| proclssite bymtResiné hammat ory
di seases such as arthritis, rheumatoid arthritis, atopic dermatitis,

psori asi s, [(@s@rhramaphenyl)(ethgryminaimethyitl -HRdodimetyldrodeRA- r ecept ors are
expect gd t&r#aﬁ,yhéafoahyna Byl 92bRRRNAE, ahE htdhRRAReS theddri N

Backgdround of the Invention
4-[(Z)-(4-bromophenyl)(ethoxyimino)methyl]-1'-[(2,4-dimethyl-1-oxido-3-
pyridinyl)carbonyl]-4'-methyl-1,4"-bipiperidine (formula 1) is disclosed in U.S. patent
application, Serial No. 09/562,815 filed May 1, 2000, which is incorporated herein by

10 reference.
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The compound of formula | is the base form of the compound of formula X which is an

acid salt:
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The compound of formula X is an antagonist of the CCRS receptor and is

15

useful for the treatment of AIDS and related HIV infections. CCR-5 receptors have

also been reported to mediate cell transfer in inflammatory diseases such as arthritis,

rheumatoid arthritis, atopic dermatitis, psoriasis, asthma and allergies, and inhibitors
20  of such receptors are expected to be useful in the treatment of such diseases, and in
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*ACTI ON* WO 2003/ 033490 PCT/ US2002/ 032737 -2 the treatnent of other

I nfl ammat ory di seases or conditions such as inflammtory bowel disease,

mul tiple sclerosis, solid organ transplant rejection and graft v. host

di sease. Patent appl i cation, Serial No. 09/562,815 als met hod of
maki ng t h&¥ %’Jd) s of formula I, and fromI the con%gﬁﬁgg@%&fzg%ml a X 5
In view of the i nportance of antagonists of the CCR5 receptor, new, novel
met hods of naki ng such antagonists are always of interest. Summary of the

I nvention In an enbodi nent, the present-2application teaches a novel, sinple
process of making a conpound of fornmula | and, via that process, a nethod
of making a 10 conpound of fornmula X if so desired. The conpound of fornula
| is prepathedreiatmmtmf otrerirdflantmatory diseades driconditibns é&chThslrmanmeryof maki ng
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WD 2003/ o%a@vdpetmsm@ypb@nmm@r@ alNays of interest.
Summary of the Invention

In an embodiment, the present application teaches a novel, simple process of
making a compound of formula | and, via that process, a method of making a
10  compound of formula X if so desired. The compound of formula | is prepared from a

compound of formula iI:

15 The process of making | from || comprises:.

(@) converting the oxime of formula Ii to a compound of formula IH:
EtO.

Il
where G is a suitable leaving group selected from the group consi'sting of CN, Y,
20  benzotriazolyl, OSO,R' and OCOCY3 with R* being an alkyl or aryl group and Y is a
halogen (especially F or Cl); and Q is a suitable N-protecting group defined later;
(b) reacting said compound of formula lil with a suitable Grignard reagent in

a suitable solvent, followed by work-up, to yield a compound of formula [V:



Rl 1-1~ NEIN Q IV (c) deprotecting said conpound of formula IV to a
conpound of formula V: EtO N5V (d) formng the salt of the conmpound of
formula Vto formthe conpound of formula VI: VI 10 and (e) reacting said

conmpound of forrmula VI with a conpound of fornula VII: 8826}5%?}05’?32¥J7e| d the

conmpound otV A PPHIBHY (when R1L is nmethyl). 15 The conp ormula VI
is separately prepared froma conpound of fornula VIII1: WO 2003/033490
PCT/ US2002/ 032737 -4 COOEt VIII by a process conprising first oxidizing

the compound of fornula VIIl to a compodmd of fornula IX: COOEt 'O 5 IX
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(d) forming the salt of the compound of formula V to form the compound of
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(e) reacting said compound of formula VI with a compound of formula VII:

0
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to yield the compound of formula | (when R is methyi).
15 The compound of formula VIl is separately prepared from a compound of

formula VIiI:



foll owed by converting the conpound of forrmula I X to the conpound of
formula VII. The inventive process to make the conpound of formula |I has
several advantages: it is econom cal, can be easily scal ed-up and has
flexibility w respect 10 to varying the am de noie .,ght hand
si de. Thus,yv%?oh@gs‘ﬁﬁe am de nmoiety is formed during ttﬁ}eéﬁlyg%o{oggstzyﬁs of the
process, by varying the reagent carboxylic acid VII, differently
structured am des nmay be produced with rel ative ease. Description of the

i nvention 15 In one enbodi nent, the prééé‘nt i nvention discloses a novel,
easy-to-use process for preparing the conpound of fornula |, which may

| ater be converted to the conmpound of fornula X, if so desired. The

i nventive process is schematically des PPBed in Schene I: WD 2003/ 033490 5

EtO COOEt NEtO NEO NWVI Step 5 COCEt Ix EtO N EtO N Step 6 1
HO O _N
Vil
by a process comprising first oxidizing the compound of formula VIil to a compound of
formula IX:
COOEt
| X
5 7 N\O
IX

followed by converting the compound of formula 1X to the compound of formula VII.
The inventive process to make the compound of formula | has several
advantages: it is economical, can be easily scaled-up and has flexibility with respect
10  to varying the amide moiety on the right hand side. Thus, since the amide moiety is
formed during the last steps of the process, by varying the reagent carboxylic acid VII,

differently structured amides may be produced with relative ease.

Description of the Invention

15 In one embodiment, the present invention discloses a novel, easy-to-use
process for preparing the compound of formula |, which may later be converted to the
compound of formula X, if so desired. The inventive process is schematically
described in Scheme I:



1 VIl EtO N Stop 2 Step 4 Step 7 1: RL = CH3 Scheme | The noieties G and
R1 are defined above. Qis an N-protecting group. Exanples of N-protecting
groups suitable in the practice of the invention include allyl, 5

met hoxynet | oxynmet hyl, CY3CO (where Y is a hal

benzyl oxycgﬁngﬂ{/}&?&t rityl, pival oyl oxynethyl, tet rahygregﬁ]l;s%my%sé?gw ,

di ( p- met hoxyphenyl ) net hyl , PCT/ US2002/ 032737 WO 2003/ 033490

PCT/ US2002/ 032737 6 tri phenyl net hyl, (p-nethoxyphenyl)di phenyl net hyl ,

di phenyl phosphi nyl, benzenesul fenyl, méhyl car bamat e,
2-trinmethylsilylethyl carbamate, 1-nethyl-1- phenylethyl carbamate, t-butyl
carbamate ("t-Boc"), cyclobutyl carbamate, 1- nethyl cycl obutyl carbanate,
adamantyl car b&f4e, vinyl carbamate, akfoyl carbamate, 5 cinnanyl

car banmate, 8- car bamate, 4, 5-di pheﬁyl - 3-oxazol i n- 2-one, benzyl
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branched chai n satur at8%3ydr ocar bon by the, renova| a single atom
having from1 to 8 carbon atoms, preferably from1 Y0 5 The term"aryl"
represents a carbocyclic group having from®6 to 14 carbon atons and havi ng
at least one tﬂﬂzl@noi dring, with all avaig@bl e substitutable aromatic
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The moieties G and R’ are defined above. Q is an N-protecting group.
Examples of N-protecting groups suitable in the practice of the invention include allyl,
5 methoxymethyl, benzyloxymethyl, CY3CO (where Y is a halogen), benzyloxycarbonyl,
trityl, pivaloyloxymethyl, tetrahydranyl, benzyl, di(p-methoxyphenyl)methyl,



carbocyclic group being intended as possible points of attachnent.
Preferred aryl 15 groups include phenyl, 1-naphthyl and 2-naphthyl, and
especially phenyl. The term "hal ogen" represents fluorine, chlorine,

brom ne an While the preferred reagents and r ' itions
for the Va@yﬂ?@b@ﬁ%ps are described in detail in the E?g&%ﬁgg&gzgtlon t he
follow ng summari zes the details. The process starts with the oxine
conmpound of forrmula Il, the synthesis of 20 which is disclosed in pending
U.S. patent application Serial No. . , -fi1ed of even date herewith. In
step 1 in Schene |, the conpound of formula Il is dissolved, suspended or
di spersed in a SU|tabIe sol vent such as, for exanple, ketone ester,

et her, hydrlpbenyhmatWyhd(pt-metHOKMGnahdiphﬁEmdmre&‘ell tdi‘nhe@wfphomnﬂl es of suitable
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appropriate i C ch as r_ex | e yar 0xi xi de,
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consi sti n%lNﬁ%ﬁ)ﬁngQBﬂﬁﬁgﬁaéfbéhﬁﬁm del'lehyll-:%-thzmm-Zsmb ,enzyl

pot assi um rubidiju e er iu alciu strontium
bari um al GRPATALE: ?rﬁﬂtw ¥iqar :T%haﬁaﬂﬁﬁne& rcg)ba copper,
silver, zipghzyleafilntate émjmérmmgﬂd cerium or a net aI salt of a Cl-Cl2

al kanol , a CS C12 cycl oal kanol, "a (C3-C8 cyc| oal kyl ) C1-C6 al kanol ,
ammnia, a Cl1-C12 al kyl am ne, a5d|(C1 Cl2 af kyl)am ne, a C3-C8

cycl oal kyl am ne, a N-(C3-C8 cycl oal kyl ) -H 12 alkyl)am ne. a di (C3-C6
cycl oal kyl )am ne, a (C3-C8 cycl oal kyl ) C1- Cg|| al kyl ami ne, a N

(C3- C6-cycl oal kyl ) C1- C6- al kyl - N- (C1- C}_;Z’ al ine, a NN(C3-C8

cycloal kyl )G -C6 al kyl - N-(C3-C8 cycl oal ine, a di[(Cl-C6

cycl oal kyl ) C1- C6 aI kyl]ami ne and a heteracyclesg anine sel ected from t he

group consistin I m dazol e tr| azol e, pyrrolidine, peri di ne,
hept anet hyl enei ﬁ@ othgFWRS defiRed. the 18RBr B%ll F‘?fjgrsatﬁc? @°E°Y% nt@gjoup déiived

al kyl )1ra' pefr&%'d“ﬁra Erﬁr&fb%ﬁ&fédtmlrpsafwmﬁo@rrsoMWthd\l@ﬂrévamma gleK2CCs,

K2C03 t et ranmet hyl guani di ne, DBU, diisopropylethylam ne and
i Xt ur es tatgrrgbavmg\from 1 to 8 carbon atoms, preferably from 1 fo 6. The term “ary!

represents a carbocyclic group having from 6 to 14 carbon atoms and having at least
one benzenoid ring, with all available substitutable aromatic carbon atoms of the
carbocyclic group being intended as possible points of attachment. Preferred aryl
15 groups include phenyl, 1-naphthyl and 2-naphthyl, and especially phenyl. The term
“halogen” represents fluorine, chlorine, bromine and iodine.
While the preferred reagents and reaction conditions for the various steps are
described in detail in the Examples section, the following summarizes the details.
The process starts with the oxime compound of formula I, the synthesis of
20  which is disclosed in pending U.S. patent application Serial No. __. , filed of
even date herewith. In step 1 in Scheme I, the compound of formula Il is dissolved,
suspended or dispersed in a suitable solvent such as, for example, ketone, ester,
ether, hydrocarbon and the like, and mixtures thereof. Examples of suitable solvents
include tetrahydrofuran, ethyl acetate, methyl ethyl ketone, dichloromethane and the
25 like. Preferred solvent is ethyl acetate.
The compound of formula Il is first converted to the free base by use of an
appropriate basic compound such as, for example, a metal hydroxide, oxide,
carbonate and a bicarbonate, wherein the metal is selected from the group consisting



preferred basic conpound is a carbonate such as Na2CO3 or K2CO3 , the
| atter being nore preferred. 15 The free base is then converted to the
conpound of formula Il by reacting with an appropriate reagent (suitable

to introdu roup) and an N-protected-4- piperi es of
sui tabl e rgﬁ%@ﬁ?@?{% I ntroduce the G group include qu"&[f};trcsze@ 7

cyanohydrin; cycl ohexanone cyanohydrin; a m xture of (C2H5)2Al CN and
Ti(OPr)4, a mxture of acetic acid, H2SQ4; NaHSO4i KHSO3 or Na2S2(06 and a
cyani de 20 source such as NaCN or KCN, trim et hyl si | yl cyani de;
glycolonitrile; mandelonitrile; glycinonitrile; acetone amno nitrile; and
di met hyl am noacetonitrile; phenol, thiophenol, nethanesulfonic acid,
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15 The free base is then converted to the compound of formula 1l by reacting with
an appropriate reagent (suitable to introduce the G group) and an N-protected-4-
piperidone. Examples of suitable reagents to introduce the G group include HCN,
acetone cyanohydrin; cyclohexanone cyanohydrin; a mixture of (C>Hs).AICN and
Ti(OPr)s, a mixture of acetic acid, HoSO4; NaHSO4, KHSO3 or Na»S,05 and a cyanide

20  source such as NaCN or KCN;; trimethylsilylcyanide; glycolonitrile; mandelonitrile;

~ glycinonitrile; acetone amino nitrile; and dimethylaminoacetonitrile; phenol,

thiophenol, methanesulfonic acid, toluenesulfonic acid, acetic acid, trifluoroacetic acid
and benzotriazole. Preferred leaving group is CN which may be introduced by use of
an appropriate cyanating agent selected from the list above. Preferred cyanating

25  agent is acetone cyanohydrin.

Examples of Q, the N-protecting group, are listed above. Preferred N-
protecting group is the t-Boc (or “Boc” for short) group, especially with cyano as the
leaving group G. In a general process to prepare the compound of formula Ill with
such substitutions, the free base in the solvent is mixed with the N-Boc piperidone

30 (e.g., N-Boc piperidin-4-one) and the cyanating agent and heated to an elevated
temperature, generally the reflux temperature, for about 1- 5 hours. The N-Boc
piperdone is used generally in about 0.5 to 4 molar equivalents with respect to the



renoved fromthe | ast step and replaced by a hydrocarbon sol vent such as,
for exanple, toluene, xylene, chlorobenzene, dichlorobenzene and the I|ike,
or mxture of 1o a hydrocarbon |isted above with an ether such as, for

exanpl e, aﬁ%ﬁ%&‘sﬂokyl et her, 1, 2-di net hoxyet hane, 1-&%%%?83&%? hane,

diglyme, 1, Xane, tetrahydrofuran and the |like. Thé so ron'is cool ed
to around -10 Cto about 10 C and slowy treated wth a Gignard reagent
such as, for exanple, MMC, MeMyBr and MeMgl, preferably MeMgd , for
about 10-120 minutes, then warned to abdut 25-50C and 15 kept thereat for
about 2-10 hours. The Gignard reagent is used generally in about 1- 4

nol ar equi valents with respect to the conmpound of formula I1l, preferably
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l'i ke, at tenperradeiion sip 2 RIOGHAGNA GdABAIreadtionOGahetdly the detorabreht ig0C.
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15  kept thereat for about 2-10 hours. The Grignard reagent is used generally in about 1-
4 molar equivalents with respect to the compound of formula I, preferably in about 1-
3 molar equivalents and typically in about 1.5-2.5 molar equivalents. The product of
formula IV may be isolated by customary work-up procedures, such as, for example,
treatment with an acid (e.g. HCI) in a solvent (e.g., ethyl acetate).

20 Step 3 is a hydrolysis where the N-Boc protecting group is cleaved, which may
be accomplished by well known procedures. An example would be acid hydrolysis,
where the compound of formula 1V is treated with an acid such as, for example,
trifluoroacetic acid and the like, preferably in an organic solvent such as, for example,
toluene, xylene, chlorobenzene, dichlorobenzene and the like, at temperatures

25 ranging from ambient to about —5°C to about 20°C. The product may be extracted into
the organic solvent and isolated by procedures well known to those skilled in the art.
The product of formula V may be converted it into an acid salt of formula VI such as
oxalate, tartarate, citrate and the like by reacting with the appropriate acid (e.g., oxalic
acid, tartaric acid and citric acid) in step 4.

30 Compound X may be prepared from compound VIil in step § by known N-
oxidation procedures. Generally, a peroxide such as HzO; or an inorganic or organic
peroxide, or complexes and adducts containing such peroxides or peroxy



H202; KWMh04; oxone; ozone; inorganic peracids; peracetic acid;, Na2WX4; a
m xture of benzonitrile, H202 and nethanol; a m xture of trifluoroacetic
acid, H202 and H2SO4 5 and the like. In a general procedure, a m xture of
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xyl ene, chl orobenzene, dichl orobenzene, acetonitrile, dinethyl suiphoxide,
sul phol ane and the like and mi xtures thereof, preferably a ketone such as
met hyl et rsampasindacperacidspther oxidiging ingaptsangtthailike may, beusedrixamplestair abl y
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about 1-2 molar equivalents, with respect to the compound of formula VIIl. The urea-
hydrogen peroxide is generally used in about 1-8 molar equivalents, preferably in
about 1-4 molar equivalents and typically in about 1-3 molar equivalents. The product
of formula IX may be isolated by customary procedures well known to those skilled in
20 the art.
Compound of formula IX may be converted to a compound of formula VIl by
appropriate hydrolysis method in step 6. Preferably base hydrolysis is employed.
Useful bases are, for example, a metal hydroxide, oxide, carbonate and a
bicarbonate, wherein the metal is selected from the group consisting of lithium,
25  sodium, potassium, rubidium, cesium, beryilium, magnesium, calcium, strontium,
barium, aluminum, indium, thallium, titanium, zirconium, cobalt, copper, silver, zinc
cadmium, mercury and cerium; or a metal salt of a C-C42 alkanol, a C3-C12
cycloalkanol, a (C3-Cg cycloalkyl)C4-Cs alkanol and the like, preferably a metal
hydroxide, and more preferably KOH, NaOH, LiOH and CsOH. A solvent may be
30  used additionally. Water is generally used as a cosolvent. Useful solvents are, for
example, ether, alcohol, nitrile, hydrocarbon, ester, ketone and the like, such as, a C4-
C12 alkanol, a C3-C42 cycloalkanol, a (Cs-Cg cycloalkyl)C4-Cs alkanol, a C3-Cg



Cl2 al kanol, a C3-Cl12 cycl oal kanol, a (C3-C8 cycl oal kyl)C1-C6 al kanol, a
C3-C9 WD 2003/ 033490 PCT/ US2002/ 032737 -10 al kanone, a C4-C10

cycl oal kanone, a C5-Cl12 al kyl ether, 1,2-dinethoxyethane, 1, 2-

di et hoxyet l.gl yme, tetrahydrofuran, 1,4-dioxan, uene,

xyl ene, cﬂﬁgrﬁ’g (ge!’ﬁg)gne, di chl orobenzene, acetonitrile, l}g?ﬁrrg?lﬁwbgdl phoxi de,
sui phol ane and the |like and m xtures thereof. Preferred solvents are

al cohol, ether, nitrile and the |like 5 such as, for exanple, ethanol, THF,
acetonitrile and the like and nixtures-f®ereof. The base is used generally
I n about 1-10 nolar equivalents with respect to the conpound of fornula

| X, preferably in about 1-5 nol ar equival ents and t%cal ly in about 1-2
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nitrile, ester and m xtures thereof, at about 40-100C for about 1-5 hours.
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chl or of or %ttﬁé)séqﬁﬁlﬁlriﬁfth% %Hnyl chl oride; toluenesul fonyl chloride; diethyl

chl or ophosphonat e; di et hyl cyanophosphite; 1,1-carbonyldiim dazole; N, N d

i cycl ohexyl car Ddi camprsindsoCiormula Mb amsk MU onay ke tgactedip step 7 to form the
Denzor ri sty SRR o RIS oY, iktog BARRRERET. el ot

("BOP"); brartizoompouBd VI by use of a base such as for example, a metal hydroxide, metal

15 carbonate and metal bicarbonate such as, for example, KOH, LiOH, NaHCOQ3, K2COg3,
NaHCO3;, and the like, generally in an organic solvent in the presence of water.
Suitable solvents are, for example, THF and similar ethers, acetonitrile, methyl ethyl
ketone and the like. The compound of formula VIl may be added, along with a
suitable coupling agent and a solvent such as, for example, a hydrocarbon, ether,

20  alcohol, ketone, nitrile, ester and mixtures thereof, at about 40-100°C for about 1-5
hours. Suitable coupling agents are, for example, ethyl chloroformate; isobutyl
chloroformate; methanesulfonyl chloride; toluenesulfonyl chloride; diethyl
chlorophosphonate; diethyl cyanophosphite; 1,1-carbonyldiimidazole; N,N-
dicyclohexylcarbodiimide (DCC); (7-azabenzotriazol-1-

25 yl)oxytris(dimethylamonino)phosphonium hexafluorophosphate (“AOP”); benzotriazol-
1-yloxytris(diemthylamino)phosphonium hexafluorophosphate (“BOP"); bis(2-oxo-3-
oxazolidinyl)phosphinic chloride (“BOP-CI"); bromotris(dimethylamino)phosphonium
hexafluorophosphate (“BroP");
bis(tetramethylenefluoroformamidinium)hexaflurophosphate (“BTFFH"); 2-chloro-1,3-

30 dimethylimidazolidinium hexafluorophosphate (“CIP"); diphenylphosphinic chloride
("DppClI"); O-(7-azabenzotriazol-1-yl)-1,3-dimethyl-1,3-trimethyleneuronium
hexafluorophosphate (“HAMTU"); O-(7-azabenzotriazol-1-yl)1,1,3,3-
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tetramethyluronium tetrafluoroborate (“TBTU"); O-(3,4-dihydro-4-oxo-1,2,3-
benzotriazin-3-yl)1,1,3,3-tetramethyluronium tetrafluoroborate (“TDBTU");

tetramethylfluoroformamidinium hexafluorophosphate (“TFFH"); S-(1-oxido-2-
pyrodinyl)-1,1,3,3-tetramethylthiouronium hexafluorophosphate (“TOTT"); and 1-ethyl-

20  3-(3-dimethylaminopropyl)-carbodiimide ("EDCI") hydrochloride salt with or without 1-
hydroxybenzotriazole hydrate (“HOBT"), with the preferred being EDCI hydrochloride,
especially in combination with HOBT. The EDCI hydrochloride is used generally in
about 0.5 to about 4 molar equivalents with respect to the compound of formula VI,
preferably in about 0.8 to about 3 molar equivalents and typically in about 1-1.5 molar

25  equivalents. HOBT may be used generally in about 0.1 to about 2 molar equivalents,
preferably in about 0.1 to about 1 molar equivalents and typically in about 0.2 to about
0.5 molar equivalents. Preferred solvents are ethanol, t-butanol, t-amyl alcohol, 1-
methylcyclohexanol, tetrahydrofuran, 1,4-dioxane and the like and mixtures thereof.
The amide product of formula | may be isolated by procedures well known to those

30  skilled in the art or preferably as described in the EXAMPLES section.

If desired, the compound of formula | may be further converted to the CCR5

antagonist of formula X by suitable procedures known to those skilled in the art.



especially in conbination with HOBT. The EDCI hydrochloride is used
generally in about 0.5 to about 4 nolar equivalents with respect to the
conmpound of forrmula VI, preferably in about 0.8 to about 3 nol ar

equi valents and typically in about 1-1.5 nolar 25 equi T may be
used generX“fymWﬁxgﬂout 0.1 to about 2 nol ar equivalen%gFﬁggggggggbly I n
about 0.1 to about 1 nolar equivalents and typically in about 0.2 to about
0.5 nol ar equivalents. Preferred solvents are ethanol, t-butanol, t-anyl
al cohol, 1- nethyl cycl ohexanol , tetrahydfofuran, 1,4-di oxane and the |ike
and m xtures thereof. The am de product of fornula | may be isol ated by
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EXAMPLES

15 Unless otherwise stated, the following abbreviations have the stated meanings
in the Examples below:
HPLC= High Performance Liquid Chromatography
M.pt: melting point
NMR= nuclear magnetic resonance spectroscopy
20 DMSO= dimethylsulfoxide
mL= milliliters
g= grams
rt= room temperature (ambient)
Boc (or t-Boc)= tert-butoxycarbonyl
25 Example 1. Preparation of Compound of formula lll from a compound of

formula lI: Useful references are: (i) K. Sindelar et al, Collect. Czech. Chem.
Commun., 60 (1995), 894, (ii) E. Codere et al, Eur. J. Med. Chem., 30 (1995), 463;
and (iii) K. Mlinaric et al, Organic Preparations and Procedures, 24 (5) (1992), 501.
The oxime of formula 1l (10.0g, 28.8 mmol) was suspended in ethyl acetate
30 (100 mL) and free-based with a solution of 15% aqueous potassium carbonate (30
mL). The organic layer containing the free base was washed with water (30 mL). The
organic solution was added to N-Boc piperidone (6.3g, 32 mmol). Acetone



M pt: melting point NMR= nucl ear nagnetic resonance spectroscopy 20 DVSO=
dimethyl sul foxide nmL= mlliliters g= grans rt= roomtenperature (anbient)
Boc (or t-Boc)= tert-butoxycarbonyl 25 Exanple 1. Preparation of Corrpound
of formula ||| a conmpound of formula Il: Useful re 1
K. Si ndel a?vi%m%&?m&ol | ect. Czech. Chem  Conmun., (P%}S{os?dﬂ%@f/ (| [ § )E
Codere etal, Eur. J. Med. Chem, 30 (1995), 463; and (iii) K. Minaric et
al, Organic Preparations and Procedures, 24 5 (1992), 501. The oxine of
formula Il (10.0g, 28.8 mpl) was suspehded in ethyl acetate 30 (100 ni)
and free-based with a solution of 15% aqueous potassium carbonate (30 niL).

The organic layer containing the free base was washed with water (30 niL).
The or garﬂy@nngthni (3r8 mbs20 mraol) was Rdged apd e selutien Was s@rmea torradiux.

Acet one VG 2003LAGAR0, RCTLLSEARA ORRTAT codet BNAROMRTGhel dodofs: 20 rmol)

was added and t Ion m xture was
distilled ayanéh)ydﬂn (@@mL224 mumael) infettlyltacetadé ('Hlfbmbhwas@yldadyla;zdrthmre(aztlcm m_,

24 | d ' t

concont 1 at B s FEGRRFatpd 30 3 fphustifon AXF o PR AP oS bR el St o ot e
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reacti on was Zzeotro al |, ril.e eactl o SOl ven acC

Lol uene ( F0aciirywan AredhaREaly GRS ahd ha FepoliSE sobarkraaiareh by Ko BRanyi o 2.
Prepar at i ORL R wHidHewa® tHymLdIfecay ufaétl imha nle)d dtepm t he conpound of formula

[11: The toI uene sal utlon from Exarrp e 1 was dlluted W|th tetrahydrofuran
10 (50ni) Example.Breparatignotthg gompound gfifo) BV from tha

chi ori de i @yehidfa (LGS talluenééoréumban E%th;ﬂe rwvéﬁ aumé@wlth h@trérﬁ,@mﬂu.%ur e
about 0 C°"The ~reaction mxture was stirred for mnutes at 0C then 8
hour s 18t 4@0mLrreolaskie 0°C, and slowly treated with 3.0 M methyl magnesium chloride in

THF (18.5 mL, 55.5 mmol) while maintaining the temperature about 0 °C. The
reaction mixture was stirred for 30 minutes at 0°C, then 8 hours at 40 °C and then

cooled to 25 °C for quenching with 25% aqueous sodium citrate (60 mL). The organic
phase washed with water and the combined organic layers were concentrated under
15 vacuum to a volume of about 30 mL. The tetrahydrofuran in the organic layer was
displaced by toluene via distillation. The resulting solution was cooled to 5°C, diluted
with ethyl acetate (150 mL) and treated with 2.0M HCI in ethyl acetate (12.0 mL, 24.0
mmol). The resulting white slurry was agitated for 30 minutes at 5 °C, filtered and
washed with ice-cold ethyl acetate (20 mL). The product was dried to afford 11.4 g of
20  the compound of formula IV. 'TH NMR (400 MHz, CDs0D) § 7.6 (d, J = 8.4 Hz, 2H),
7.3(d, J = 8.4 Hz, 2H), 4.1 (br, 4H), 3.7 (br, 2H), 3.1 (br, unresolved, m, 5H), 2.2 (m,
2H), 2.1 and 1.9 (br, unresolved, m, 6H), 1.5 (s, 12H); 1.2 (br, 3H),"3C NMR (400
MHz, CDsOD): d 156.9, 154.9, 132.7, 132.6, 132.5, 132.4, 131.0, 130.8, 129.4, 122.3,
80.5, 71.1, 69.7, 68.3, 64.934.5, 33.2, 31.9, 29.7, 284, 27.2, 25.9, 16.0, 14.7, 13.5,
25 12.3; M. Pt; 223.1 °C; MS. Calcd for Cy9H3sBrN30; 508, found 508.

Example 3. Preparation of the compound of formula V from the
compound of formula IV: To a suspension of 100g (1eq) of the compound of
formula IV in 900 mL toluene at 50 to 60°C was added 35 mL (1.5eq) of 25% sodium
hydroxide and 100 mL water at 50 to 60°C. The mixture was stirred until the solid

30  was completely dissolved. The lower water layer was removed at 50 to 60°C. The
upper organic layer was washed twice with 200 mL of water at 50 to 60°C. The



cooled to 25 C for quenching with 25% aqueous sodiumcitrate (60 nlL). The
organi ¢ phase washed with water and the conbi ned organic | ayers were
concentrated under 15 vacuumto a volune of about 30 nlL. The

t et rahydr of n.in.the organic | ayer was displaced by |
distillati 3%?%??{%33?935ul ting solution was cooled to 5C, P&ﬂuﬁgj@%‘m\%\nﬁt h et hyl
acetate (150 nL) and treated with 2.OM HCl in ethyl acetate (12.0 nL, 24.0
mol ). The resulting white slurry was agitated for 30 mnutes at 5 C,
filtered and washed with ice-cold ethy 4acetate (20 mL). The product was
dried to afford 11.4 g of 20 the conpound of forrmula IV. 1H NWVR (400 Mz,
Ch30D) 8 7.6 (d, J =8.4 Hz, 2H), 7.3 (d, J =8.4 Hz, 2H), 4.1 (br, 4H),
3.7 (br, 2Mpaniglayef bias concenitmtedth abnut 40P ml2atlessithanB@°C uhder saclium.9 (br,
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concentrated to about 400 nL at |ess than 500C under vacuum  The sol ution
was cool edemgvedat 30 $54@°Graindithe otgania layeiwaswasked tidesewita 800 mlt of wsater. bel ow

0. 03%;, Thiﬁestﬁldéhb%'&dfﬁg, %%&E@QQ%X?@ﬁggﬂdepr&?ﬁpmaV %fsaggncéﬁ&?t%é 1 Ceq)

of trifluoroacetic aci € ndi ntal ni ng
t enper at urabopt 1 @vri.latdessth@h 40P @ antenvaculint. lirwasasedsdirectly forfthe néxtetes.s at 0

| essthan 3 corliud, boWPudr S BRP Lolet sRER et du areyst. o AVESAHUE m xt ur e
of 200 nl M¥HzINISO-84)ds 8484 (81-319), 125%t,BM), WIPO (m, 2H), 1.37 (t, 2H), 1.55 (br., 2H),
1.68 (d, 2H), 1.99 (t, 2H), 2.45 (m, 2H), 2.75 (t, 2H), 2.90 (d, 2H), 3.33 (b, 2H), 3.96
15 (q,2H), 7.2 (d, 2H), 7.6 (d, 2H).
Example 4. Preparation of the compound of formula Vi: The toluene
concentrate was diluted with 560 mL of ethanol (2B) and 160 mL of water. The
resulting solution was heated to 60 to 70°C, to which was then added a solution of
51g (2.2eq) of oxalic acid dihydrate in 375ml ethanol. The resulting suspension was
20  stirred 60 to 70°C for 0.5 hour, and then cooled to 20 to 30°C. The suspension was
filtered and the collected solid was washed with 75ml of 10% aqueous ethanol, and

then with 40ml of ethanol. The wet solid was dried under vacuum at 50 to 60°C for at
least 12 hours to give 103 g (95%) of the compound of formula VI, m.p. 241°C,
'H NMR (400 MHz, DMSO-dg): 8 1.03 (s, 3H), 1.12 (t, 3H), 1.40 to 2.04 (m, 8H), 2.36
25 (m, 2H), 2.65 (m, 2H), 2.90 (m, 2H), 3.10 (m, 2H), 3.46 (m, H), 3.98 (q, 2H), 5 (br.,

3H), 7.25 (d, 2H), 7.63 (d, 2H).

Example 5. Preparation of the compound of formula IX: A slurry of 6.6 g of
phthalic anhydride and 6.3 g of Urea Hydrogen Peroxide in 16 mL of acetonitrile was
heated to dissolve. The solution of 6 g of ethyl ester of formula VIl (the CAS Registry

30  Number-for the corresponding acid: 55314-30-2) was added while the temperature
was controlled to be below 40°C. After stirring at 40°C for 3 hours, the solution was



hydr oxi de whil e maintaining the tenperature bel ow 350C. The water |ayer was
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(t, 2H), 2.45 (m 2H), 2.76 (t, 2H), 2:99-(d, 2H), 3.33 (b, 2H), 3.96 15
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700C for 019 mbeach éined)t Hlemcembined drg:arﬁ@laygr wet@ﬁioggémmrﬁ?rs%%;sg urjeegﬁas%red
felt lh;ﬁz)lefj gnﬁc{lﬁugno(?ﬁﬁrﬁ}l%m %éf&é'ﬁiﬁ%%ﬁ%hewv\et solid was dri gd under
vacuumsat 'EH)NMR @ﬂD@aI 400 MH2)| eas43 5% JBBWI&zt'ﬂ-IZgV\OQ M_@OS—EB(I-%%-I)OZI 42 k\gg (s,

d of f DVBO- d6
gﬁi)npogn 12*"(t*OH§I-3H) ?.51‘0(% 5"'2 %%2 %n3"%H3 44 £, %712“# @H)- 2 2. 235 (m 2H)

2.90 (m 2H), :ExjaQnél@G a*?fgga?atﬁﬁr othé lomhotihd g f@ulaﬁllf bTo a solfflon &t 2
(d, 2H), 7.63 ) r mul a
I X:, A sl Jhewloﬁcomp@ugdaf fo:mulaalxw 4y raf ddRmd 26-30°¢, @rslwrrye@fraly‘d-o@‘en f
P d no
per o Etifv HID P39 R HL0 Was"adted, tﬂ*’ea%ﬁ% dpues Fegtelio diRE SRt el
cor r espondong haorsd: Afw:}:mh@)tr@) saketiond @9eBGNE), the adueoussolitiah was extvasted
troll i QULs
cont ol eci Bl AP A R Bl S 1908 oA By W wifon,
was added added ta Zbmit obcordentra®dgHOf. Afe? $08lisg thedslarmy tofo°ﬁﬁgﬂgom ‘f‘% rr:LL
f H20. Th I t t ti Wt t OAC
gach tine)s el@ﬁ{@eoﬂfﬂg?g ; I&%&ﬁﬁidq?)&?é&&%fg @gﬁ?grqwéﬁ@d%reg, QPé“Q%%o@‘m red
formula VII (5 g) in 89% vyield over two steps.
15 "H NMR (DMSO, 400 MHz): & 8.22 (d, J=6.6 Hz, 1H), 8.00 (d, J=6.6 Hz, 1H), 2.32 (s,
3H), 2.25 (s, 3H). _
Example 7. Preparation of the compound of formula I: To an agitated

solution of 32.5g of potassium carbonate in 163L of water at 45-55°C was added a
slurry of 32.4 g of the compound of formula VI in 163ml of THF. After addition, the

20  mixture was agitated at 45-55°C for 30 minutes. After separation, the organic layer
was washed with a solution of 48.8 g of sodium chloride in 163 ml of water at 45-
55°C, dried via azetropically distillation to a KF of less than 1% by dosing 488 ml of
THF, and transferred to a slurry of 10.1 g of the compound of formula VII, 12.7 g of
EDCI hydrochloride salt, and 2.2 g of HOBT in 130 ml of THF. After transfer, 15 ml of

25  triethylamine was added. After addition, the mixture was heated to 50-55C for 3 hours
and concentrated to a volume of about 163ml. After the mixture was cooled to 25-
30°C, 163ml of TBME and 163ml of water were added. After separation, the organic
layer was washed with 163ml of water twice, dried via azetropical distillation to a KF
of less than 0.2% by dosing 488ml of TBME, and treated with 1.6 g of DARCO G-60

30 and 1.6 g of SUPERCEL at 40-50°C. After filtration, 195 ml of acetone was added to
the filtrate. The filtrate that contained 27.5 g (89.5%) of the compound of formula |



compound of formula IXin 95%yield as an oil. 5 1H NVR (CDCl 3i 400 MHz): 8
8.43 (d, J=5.3 Hz, 1 H, 7.02 (d, J=5.3 Hz, 1 H), 4.42 (q, J=7.1 Hz, 2H),
2.51 (s, 3H), 2.32 (s, 3H), 1.44 (t, J=7.1 Hz, 3H). Exanple 6. Preparation
of the co ound of fornmula VII: To a solution of the d of
formul a I)T)qu UM of THE at 20- 30C, a slurry of 2. 1q’§lf6¢9“%g’ﬁ%wmo in 39
m. of H20 was added. The sol ution was heated to 40C and stirred 10 for 2
hours. After cooling the solution to 20-30C, the aqueous solution was
extracted wth 15 nmL of t-butyl met hy'I"@ther ("TBME"). The separated
aqueous | ayer was then added to 23 nL of concentrated HCl. After cooling
the slurry to OC for 1 hour, the solid was filtered and dried under vacuum
at 60C t o wasseonceatratedito e QtloI’mtasmnyatalllzadfmmlt-dpuwlme(rwlajber(ﬂu5@9%tq| el d over

two steps. 4 8 8.22 (d, J=6.6 Hz, 1 H), 8.00 (d,
J=6.6 Hz, aff]"iﬂ 25‘%%%%9@&9;& 25 (s 3H). Exanple 7. Preparati on of the
conmpound dH KMR0eMHz, TDGls) 528itda(tied = &8 Hz; 1) 7050 &R J598dfHn@HsBEAOM

Compound A ZhebPR (S T8 BaniRlfh-SEek1s Ay R 40 modt . es-287 el was

agi tat ed gf g4 an>a9), 2079 @ﬁ m)nxztwandﬁs! nzr(2§ @mrzugms (rhe1 . Qay and 29¢r  Was

washed with a sol ution r at

45. 550 daswwasa%empz@m@gensw 178 G 30, & 5y PR .38 S o6 by

dosi ng 48 f slurry of 10.1 g of the
conpound glfféoﬂr?ungH\E/f)f qqudrz(h{ A, ﬁd%%gjﬁgh?/—lrochl oride salt, and 2.2 g of

HOBT in 130 m of THF. After transfer, 15 M of 25 trlethylanlne was added.
After addition, the m xture was heated to 50-55C for 3 hours and
concentrated to a volune of about 163m . After the m xture was cooled to
25- 30C, 163mL of TBME and 163nl of water were added. After separation, the
organic |layer was washed with 163nlL of water tw ce, dried via azetropical
distillation to a KF of |ess than 0.2% by dosi ng 488mL of TBME, and
treated with 1.6 g of DARCO G 60 30 and 1.6 g of SUPERCEL at 40-50C. After
filtration, 195 m of acetone was added to the filtrate. The filtrate that
contained 27.5 g (89.5% of the conpound of formula I WO 2003/ 033490

PCT/ US2002/ 032737



-16 was concentrated to an oil. It was crystallized fromt-butyl nethyl et her
(150m) to afford 23 2 g (75% of product. 1H NMR (400MHz, CDCI3) 8 8.14
(d, J = 6.8 Hz, H, 7.50 (d, J =8.1 Hz, 2H), 7.10 (m 2H), 6.98 (d, J

6.8 Hz, 13 (m 1 H, 4.04 (m 2H), 3.45-3. 5 2.94
(m 2H), 2%2“??{%?3?3‘19% . 2.45 and 2.42 (2s, 3H), 2.42- 2"%"%?&”2’@% 2.25
and 2.21 (2s, 3H), 2.16-2.04 (m 2H), 1.99 (m 1 H, 1.78 (m 3H), 1.53 (m
2H), 1.38 (m 1 H), 1.26-1.15(m 1 H), 1.17 (m 3H), and 0.91 (s, 3H. WO
2003/ 033490 PCT/ US2002/ 032737 -17 CLAt(B-What is clainmed is: 1. A process
for preparing a conpound of forrmula (I) EtO, N5 1 froma conmpound of
formula I'l: EEO N HCI H 11 10 said process conprising: (a) converting the
oxime of formula Il to a conpound of EbAIMSa I11: EtQO NIII 15 where G
is a leavi cted fromthe group consisting of CN, Y, OSO2R1,
OCOCY3 -a‘%ﬁgﬁz"iﬁm%gﬁ yl, with RL being an alkyl or aryl group; Y is a
hal ogen; ahd @ procass forpreparng asncpmpowetdyoffetradad¢ld f rom t he group
consisting of allyl,

10
said process comprising:
(a) converting the oxime of formula Il to a compound of formula lil:

il

15 where G is a leaving group selected from the group consisting of CN, Y, OSOzR',
OCOCY3; and benzotriazolyl, with R being an alky! or aryl group; Y is a halogen; and
Q is an N-protecting moiety selected from the group consisting of allyl,
methoxymethyl, benzyloxymethyl, CY3CO (where Y is a halogen), benzyloxycarbonyl,
trityl, pivaloyloxymethyl, tetrahydranyl, benzyl, di(p-methoxyphenyl)methyl,

20  triphenylmethyl, (p-methoxyphenyl)diphenylmethyl, diphenylphosphinyi,
benzenesulfenyl, methylcarbamate, 2-trimethylsilylethyl carbamate, 1-methyl-1-



met hoxynet hyl , benzyl oxynet hyl, CY3CO (where Y is a hal ogen),
benzyl oxycarbonyl, trityl, pivaloyloxynethyl, tetrahydranyl, benzyl,
di (p- met hoxyphenyl ) net hyl, 20 tri phenyl nmet hyl,

( p- met hoxy henylnethyl di phenyi phosphi nyl ,

met hyl carb {“5’333"'%9” met hyl si | yI et hyl carbamate, 1- rret %ﬁ% ?303/ 033490
PCT/ US2002/ 032737 -18 phenyl et hyl carbanmate, t-butyl carbanate ("t-Boc"),
cycl obutyl carbanmate, 1- nethylcyclobutél carbamat e, adanantyl carbamate,
vinyl carbamate, allyl carbamate, cinﬁ car bamat e, 8-qui nol vyl

car bamat e, 4, 5-di phenyl - 3-oxazol i n-2-one, benzyl car bamat e,

9- anthrylnethyl car bamat e, di phenyl nethy carbamate, S 5 benzyl carbamate,

and t he nophkaryletiy carhgmate, teltylcarkamatg 353%”)06)’\%%‘2}4{” cgrbamat®ulla 111 with a
sui tabl e C%g@ﬂfgénopﬁgps%?m&@ a%HHa‘le ear%‘amé%@twnﬁ eéﬂbgwie Bty mrr!samate to

yield a c or mu erotectln
conpound mlnmmmaabamaﬂeOBaumFmQQIrb@mﬁte,f%wmmn -3- OE@@"an-‘We (%Iﬁ‘lzvlor m ng

v° v o RbARes Iat G aY iy @'mfw FBRRBSG said compound

of f or sul abafizylwatbansate pambthednoiety: or nul a VI | :

N

x

F

o - CHa
(b) reacting said compound of formula [l with a suitable Grignard reagent in

a suitable solvent, followed by work-up, to yield a compound of formula 1V:
EtO.
N

|
R1
N
Br
@
10 v

(¢)  deprotecting said compound of formula IV to a compound of formula V:

(d) forming the salt of the compound of formula V to form the compound of
15  formula VI:

Vi



1 N HOO VIl 5to yield the conpound of fornmula |I. 2. The process of
claim1, wherein Gis CN, Qis Boc and Rl is nethyl. 3. The process of

claim2, wherein said conpound of forrmula VII is prepared from a conpound
of formula | t 10 COCEt | X 15 followed by con ' conpound
of fornmul a“?@éoto:(s{o compound of formula VII. 4. The p;ﬁgéédgg&gpﬁgq7ai m 2,

wherein step (a) conprises (i) converting said conpound of fornula 11 to a
free base by use of a basic conpound and (ii) reacting said free base with
a cyanating agent and N- Boc- pi peri di n- 418ne, " wherein said cyanating agent
I's selected fromthe group consisting of: HCN, acetone cyanohydrin; 20

cycl ohexanone cyanohydrin; a m xture of (C2H5)2AICN and Ti (OPr)4, a m xture
of aceticanrtkid, H2SO4; NaHSO4, KHSOB or Na2S205 and a cyani de source such
as NaCN or KCN.ytri | St | der thtd &drBnod RS ik Kiyg- €;

gl ycinonitril ((aj;\ée) acé%@bﬁdn%dﬁ?ﬂﬂﬁ;fogﬁ%sm] Qm&:]t%'l ﬁ{/?darﬁ?%oacet éﬂﬁléz\"l"é. 5
The process of claim4, wherein said cyana?i ng agent is acetone
cyanohydrin. VIII1 said process conpri sNngnfirst oxidizing the compound of

f (Z)(r)rrul a VIll to a compound of for rrul_lioa I 2003/ 033490 PCT/ US2002/ 032737
0
il
5  to yield the compound of formula I.
2. The process of claim 1, wherein G is CN, Q is Boc and R' is methyl.
3. The process of claim 2, wherein said compound of formula VIl is prepared from
a compound of formula VIII:
COOEt
i AN
2N
10 Vil
said process comprising first oxidizing the compound of formula VIII to a compound of
formula IX:
COOEt
| N
Z N\O
IX

15 followed by converting the compound of formula IX to the compound of formula Vil.
4, The process of claim 2, wherein step (a) comprises (i) converting said
compound of formula Il to a free base by use of a basic compound and (ii) reacting
said free base with a cyanating agent and N-Boc-piperidin-4-one, wherein said
cyanating agent is selected from the group consisting of: HCN, acetone cyanohydrin;

20  cyclohexanone cyanohydrin; a mixture of (CaHs)2AICN and Ti(OPr)4, a mixture of
acetic acid, HaSO4; NaHSO,, KHSOj3 or Na;S205 and a cyanide source such as
NaCN or KCN; trimethylsilylcyanide; glycolonitrile; mandelonitrile; glycinonitrile;
acetone amino nitrile; and dimethylaminoacetonitrile.

5 The process of claim 4, wherein said cyanating agent is acetone cyanohydrin.



6. The process of claim4, wherein said basic conpound is selected fromthe
group consisting of: a netal hydroxi de, oxide, carbonate and a bicarbonate,
wherein the netal is selected fromthe group consisting of lithium

sodi um potassium rubidium cesium 5 beryllium magnesi i um
strontium “Bﬁ?oloﬁ?ﬂ:mgl uminum indium thallium titani ur'ﬁ%T/ %%H(%ﬁﬁ%@ﬁ] cobal t,
copper, silver, zinc, cadmum nercury and cerium a netal salt of a Cl-Cl2
al kanol, a C3-Cl12 cycl oal kanol, a (C3-C8 _cycl oal kyl)Cl1- C6 al kanol ;

ammoni a, a Cl-Cl2 al kyl ami ne, a di (C1- €28 -al kyl )anine, a C3-C8 10

cycl oal kyl am ne, a N-(C3-C6 cycl oal kyl)-N(C1-Cl12 al kyl )am ne. a di (C3-C6
cycl oal kyl )am ne, a (C3-Ca cycl oal kyl )Cl1-C6 al kyl am ne, a N (C3-C8-

cycl oal kyl §.C1- GBreapregesa\pf(ataimei, avharripl spichbagic cemppryeBiscel samihe) C1- C6

al kyl - N (&n%ﬁwwﬁ‘&%y' Jam ne, a di[(Cl-C6 cycl oal kyl)Cl1-C3 al kyl [ am ne;
and a heterocyclic armi né selected fromthe group consisting of imdazole,
triazole, 15 pymetdlihgdroxidepoxidej chirbenathapd@ncarpbeatei whersin thermpéital isne,

t hi onor phol i,n da, 1- -CA . yl)Ri.per azi.ne. T s of claim®6,
wher o sartenag et st or s BE L BURR SR Hodrdl. RIRERE pfd: "o
NaCH, I¥a2Qe&ryllida RihgnbeitiO8alcking SBrontitmat bavivrh rallmiram,dndiam, BElium,

dii sopropy{_eth\élbam' ne and m'|€<tures t.Pereof. 20 8. The&Broce S of claim?7,
wherei n satt@nigyZEcoRiiin, GoRAl: gow_vegzmﬁmga%p%srger Ve FR™Mher ei n
said Grignard rea@edlisaitdf 81GRC{LRIkansl, $eC£CHAfclobikamol, AgOgGruycioalkgiSs-i ng of
MMC, MeMgBr and MeMyl. 10. The process of claim9, wherein said Gignard
reagent is Me alkanol;" The process of claim?2, wherein said solvent in step

(b) is sel ect edyhieRla, 4T O], EHfamine! £8RC,- ) Qlkgbu?ﬁmenscacms di chl or obenzene
alone or in adm xture with a solvent selected tromthe group consisting of

a C5-002 al kyl @cleaikylamipe, &iNrfEistindyslontie:N-CeCui dlihigryie (maikCsds gl yne,
i 7 RSO 1 eR o oo R garfe B e 1 " oo
cycloalkyl)C-Cs-alkyl-N-(C4-C12 alkyl)amine, a N-(C3-Cg cycloalkyl)C4-Ce alkyl-
N-(C3-Cs cycloalkyl)amine, a dif(C4-Ce cycloalkyl)C4-Cg alkyl[amine; and
a heterocyclic amine selected from the group consisting of imidazole, triazole,
15 pyrrolidine, piperidine, heptamethyleneimine, morpholine, thiomorpholine and a
1-(C4-C4 alkyl)piperazine.
7. The process of claim 6, wherein said basic compound is selected from the
group consisting of KOH, NaOH, NazCOj3, K2CO3, NaHCO3, KHCO3,
tetramethylguanidine, DBU, diisopropylethylamine and mixtures thereof.
20 8. The process of claim 7, wherein said basic compound is KzCOs.
9. The process of claim 2, wherein said Grignard reagent in step (b) is selected
from the group consisting of MeMgCl, MeMgBr and MeMg|.
10.  The process of claim 9, wherein said Grignard reagent is MeMgCl.
11.  The process of claim 2, wherein said solvent in step (b) is selected from
25  toluene, xylene, chlorobenzene, or dichlorobenzene alone or in admixture with a
solvent selected from the group consisting of a Cs-C12 alkyl ether, 1,2-
dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane and tetrahydrofuran.
12.  The process of claim 2, wherein said work-up in step (b) is treatment with an
acid in an organic solvent.
30 13. The process of clairh 12, wherein said acid is HC| and said solvent is ethyl

acetate.



30 13. The process of claim 12, wherein said acid is HCl and said sol vent
Is ethyl acetate. WD 2003/033490 PCT/ US2002/032737 -21 14. The process of
claim2, wherein said deprotection in step (c) is perfornmed using HC,
acetic aci | fluaroacetic acid or mxtures thereof. cess of
claim 2, eq%oﬁ#{&sg@?d salt in step (d) is an acetate, 3%21U§g@?0£?grtar ate,
citrate or a benzoate. 5 16. The process of claim 15, wherein said salt is
an oxal ate. 17. The process of claim2, wherein said reaction in step (e)
is perfornmed using a coupling agent sePécted fromthe group consi sting of
ethyl chloroformate; isobutyl chloroformate; nethanesul fonyl chloride;

t ol uenesul fonyl chloride; diethyl chl orophos%qnag e, diethyl
cyanophosph-t e; The proeessoefiglaian 2.wheseip|said denptegtion iyatep Kby Pedevrd | ni de ;
7- azabenzat &id -t Xelb i j honi um

hexaf | uor %ﬂ%@ﬁ?&tagﬁt%éégbt rpagg?éq@éé %’i@?ﬁ‘??ﬁﬁ%%?ﬁw am no) phosphoni um
hexaf | uor opfos piftet processsefTlajino2, vherrinsaid saltinisiem(sy imamacetatd, @xala&,

bronot ri s(gi yl.a ni um hexaf | uor ophosphat e;

di phenyi ph%bgﬁélt%iA&%%%ﬁ%&?ggﬁbpanephosphori c anhydride; 15

bi s(t etsr antd.hy|Teheefrovessodfaniainm & iwhensih lsaideddliLis aploxafabat e; 2- chl oro- 1, 3-

di et hylim I di ni fl h hate: . . . .
O (7 avabehiot rTHERPess odim.2 e AR EBstion inatem 9)dn REFRRRSHHysing =
hle;(if |1Ugr 3%&1% ﬁ?étg@r;lt @tléc_t’eclaﬂ'ahﬁhé @'_rrdiljpﬁdm'lh srs]}lrg of ethyl chl?]roformate; isobuty!

, 1,3, 3-his(tetranethyel ne)uroniu xaf | uor.o te;.
é— (7- azabe %rpfqrg@(gq;_rget%pys_tﬁf?omylgh@rﬁe's %@gw&'ﬁgfg@ﬁ@?iﬁﬁ@ﬂ}%ni um

hexaf | uor Oﬂh@@?héé;ﬂion@te(; GietAyl cyanophosphite; 1,1-carbonyldiimidazole; N,N-
azabenzotriazol -1yl )1, 1, 3, 3-bi s(tetranethyl ene)uroni um hexaf | uor ophosphat e;
O (7- Wzabdirydehexyiearhodiitide 17-azabenzotiazglytst hy| ur oni um hexaf | uor ophosphat e;
0- (benzot cﬁgﬂ dmit ifo)phBsSHORRIM: RBRAMILIGHOSBhAR! HEhzotriazol-1-

hexaf | uor o l?10 pi?gtrg; r‘Ma]l?(%r‘elnz)(ri;t riazol - 1-yl )f- 1, 1 SPS(t'et razr?ertlahzyl ene) uroni um

Eexa; : uor oyaxsris(diemthyaminsgphesphpaize) hexaflugrophesphate:dis@:aXendt hyl ur oni um
exa uoro . = Ll . . . c o,
ol ot S BREDRARY fanoSphiic IR Htmotris(dimethylamino)ohosphonium

( 7- azabenzbexaflammdphbsphate; diphenylphosphinic chioride; propanephosphoric anhydride;,

15  bis(tetramethylenefluoroformamidinium)hexaflurophosphate; 2-chloro-1,3-
dimethylimidazolidinium hexafluorophosphate; O-(7-azabenzotriazol-1-yl)-1,3-
dimethyl-1,3-trimethyleneuronium hexafluorophosphate; O-(7-azabenzotriazol-1-
y)1,1,3,3-bis(tetramethyelne)uronium hexafluorophosphate; S-(7-azabenzotriazol-1-
yl)-1,1,3,3-bis(tetramethylene)thiouronium hexafluorophosphate; O-(7-

20 azabenzotriazol-1y1)1,1,3,3-bis(tetramethylene)uronium hexafluorophosphate; O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate; O-
(benzotriazol-1-y1)-1,1,3,3-bis(pentamethylene)uronium hexafluorophosphate; O-
(benzotriazol-1-yl)-1,1 ,3,3(tetram'ethylene)uronium hexafluorophosphate; O-
(benzotriazolyl-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate; S-(1-Oxido-2-

25 pyridinyl)-1,1,3,3-tetramethylthiouronium hexafluorophosphate; (7-azabenzotriazol-1-
yl-Joxytris(pyrrolidino)phosphonium hexafluorophosphate; benzotriazol-1-yloxy-
tripyrrolidinophosphonium hexafluorophosphate; bromotripyrrolidinophosphonium
hexafluorophosphate; chiorotripyrrolidinophosphonium hexafluorophosphate; chloro-
1,1,3,3-bis(tetramethylene)formamidinium hexafluorophosphate; O-(benzotriazol-1-

30 yl)-1,1,3,3-tetramethyluronium tetrafluoroborate; O-(3,4-dihydro-4-oxo-1,2,3-
benzotriazin-3-y1)1,1,3,3-tetramethyluronium tetrafluoroborate;
tetramethylfluoroformamidinium hexafluorophosphate; S-(1-oxido-2-pyrodinyl)-



yl -)oxytris(pyrrolid ino)phosphoni um hexaf| uorophosphat e;
benzotri azol - 1-yl oxy- tripyrrolidi nophosphoni um hexafl uorophosphat e;
bronotri pyrrolidi nophosphoni um hexafl uorophosphat e;

chiorotri | | di hosphoni um hexaf | uor ophosphat e; chl F

1,1,3, 3- beégﬁpé’g’ﬁ@?ﬁyl eP\e) f or mam di ni um hexaf | uorophoE’Sﬁ{'ﬁg@;ozms2737

0- (benzotriazol-1 30 yl)-1,1,3,3-tetranethyl uroniumtetrafl uoroborate;

O (3, 4-di hydro-4-o0xo0-1, 2, 3- benzotriazin-3-yl)1,1,3,3-tetramethyl uroni um
tetrafl uoroborate; tetranethylfl uorof offam di ni um hexaf | uor ophosphat e;
S- (1- oxi do- 2- pyrodi nyl ) WO 2003/ 033490 PCT/ US2002/ 032737 -22

1,1, 3, 3-tetranet hyl t hi our oni um hexaf | uor ophosphate; and 1-ethyl-3-(3-

di met hyl ani Ach#&iametbriniodnivmibexaflupwphpaphate; and 1-etl-8-@r wi t hout 1-
hydr oxybengipidifyieA o ihid S ' wher ei n said
coupling aglent 'S f-%g_t yp- 3-??03&1@" de;rﬁdtrﬁélﬁam n%%{"c‘,’%@?tméi‘? to1di I m de

hydr ochl or h\gEoxyenzefyierole higitexybenzot ri azol e hydrate, ans the coupling

[ f [ : r. roup
consi st i gt v oBeSe B 7 Surheif Sl o) BOeM 8T Tk Ly e
t hereof. dimethyirminopopyh-carbadiiniide hgiroetienids salbwithl 1sydroybehzutriazotepl i ng i s

a mxture . . Lo 20 The .process 0 | ai m 19,
wher ei n sa'iqg(fI r%@b%hoﬁ%h%u@ﬂﬁgﬁ%@k@%m @e&rﬁﬁqnqesofﬁ_ﬁ_oﬁverg fe{e?f?@aflmﬁé%s of
clai m 3, wgreupiconsistirt oba bigdrbcarbof, éther, aleoholyiketoné, éaémﬂcﬁmb’dtlhr‘]gs tﬁ@gof_.
Phor gant ¢ Ther SR AIBBHR S A (4. i1eiein S SIERL [ souaig s bt as:

I norgani ¢ gleskviiadg an dther gani ¢ oxi di zi ng reagent; peracid;

eraci d-geperating conpl ex; and a peroxy 15 conpound, in a solvent. 22. The
Br ocesd ofé](hl aHMGHPC‘g%e?é'ﬂms%ﬁvdvhe&{@éﬁld gleohql i Waeg @ndaribetbenisi THF .a

conbi nat i ogy of m{ét(ﬁsr_@béé‘s SHHMAY 3,%:—:@&9 %%&ﬂ%bﬂﬁ%@éﬁmggeﬁ%ﬁ foRAAS/II

I norgani c . peraci peracetic acid; ;. a mxture benzonitrile,

H202 and ri@PREABNEd Bsing a repgentiselested fromthe gsupaonsisting of H¥OH2inarganie2 SO4.
Sgt ﬁgl i Ihepé?éﬁﬁé‘:sérgﬁﬁic‘b'e?&%ez,%erd(%ﬂ:f‘er-@rﬂd?aiﬁﬁig%ohﬁﬁ%&t, iovgdriE p&Lnat i on of

inorganic oxidizing reagent; peracid; peracid-generating complex; and a peroxy

15 compound, in a solvent.
22.  The process of claim 21, wherein said reagent is m-chloroperbenzoic acid; a
combination of phthalic anhydride and urea-H202; KMnO4; oxone; ozone; inorganic
peracids; peracetic acid; Na,WQ,; a mixture of benzonitrile, H,O, and methanol; or a
mixture of trifluoroacetic acid, HoO2 and H,SO4.

20 23. The process of claim 22, wherein said reagent is the combination of phthalic
anhydride and urea-H,0,.
24.  The process of claim 21, wherein said solvent for oxidation is selected from the
group consisting of a C5-Cg alkanone, a C4-C1o cycloalkanons, a Cs-C1; alkyl ether,
1,2-dimethoxyethane, 1,2-diethoxyethane, acetonitrile, benzonitrile, diglyme,

25  tetrahydrofuran, 1,4-dioxan, benzene, toluene, xylene, chlorobenzene,
dichlorobenzene, acetonitrile, dimethyl sulphoxide, sulpholane and mixtures thereof.
25. The process of claim 24, wherein said solvent is acetonitrile.
26. The process of claim 3, wherein said conversion of the compound of formula
X to the compound of formula Vi is base-catalyzed.

30 27. The process of claim 26, wherein said base is selected from the group
consisting of a metal hydroxide, oxide, carbonate and a bicarbonate, wherein the
metal is selected from the group consisting of lithium, sodium, potassium, rubidium,



anhydri de and urea-H202. 24. The process of claim 21, wherein said sol vent
for oxidation is selected fromthe group consisting of a C3-C9 al kanone, a
C4- C10 cycl oal kanone, a C5-Cl12 al kyl ether, 1, 2-dinethoxyethane,

1, 2-dietho acetonitrile, benzonitrile, digly
tetrahydro?%?%ﬂ?aﬁ?w-dioxan, benzene, tol uene, xylene?%gﬁﬁggg%gﬁ%gne,

di chl orobenzene, acetonitrile, dinethyl sul phoxide, sul pholane and m xtures

thereof. 25. The process of claim 24, erein said solvent is
acetonitrile. 26. The process of claint8’ wherein said conversion of the
conmpound of forrmula [IX to the conmpound of formula VIl is base-catal yzed.

30 27. The process of claim 26, wherein said base is selected fromthe
group corfEsiMRergiium, megaesiuydegilae strariium, bariwnb AfanBughdndiupi car bonat e,

wherein t et i i =Y MN it Bk um
sodi um pgﬁ gglg%ﬁganirtﬁ%,ﬁcﬁﬁﬁhﬁg\g%%gﬁ? g@%ﬁ%@%ﬁ%@%@%@%&w %‘g&lcesi um
beryl | i um ceariggr@danmetadiselt ofg CatGreatlkanal, ata-Cumycloalkanal a(Ce-Rdi um

thal lium (g j _(Zi fum cobalt, copper, silver, zinc, cadnm um
mer cury ané CFO%EW?MC%&JA all'rret al salt of a Cl-Cl2 al kanol, a C3-Cl12

cycl oabkam2fl., &he(doGsss afialdime? %k wWhetein G8idebdserioLiO. 28. The process of

claim 27, erei,n said b . Li,OH.. 29., The pro s_of, cl aj 2, wherein
ot e G Shess Shcfaite’s, Jidibip Sai S B b F o mia TS of *f or mut a
X: Et O N é&fhvered topouadid salt of fiernfute Xul a2 Et O N 10 including isoners of
said conmpound. 31. A conpound cgtothe formul a: COCEt 15 .
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30. A compound of the formula:
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0
CN
O
Br
N
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including isomers of said compound.
31. A compound of the formula:
COOEt
| A
=N
o
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