WO 03/ 084950 PCT/ US03/09253 Synthesis of Piperidine and Pi perazine
Conmpounds as CCR5 Antagonists Field of the Invention This application

cl ai ms prwormsty4956 om U. S. provisional patent applicationpc3arsoaho2siNo.

60/ 368/ 749, filed March 29, 2002. This application discloses a novel
process to 5 synthesize certain substituted piperidines and piperazi nes
useful as CCR5 receptor antagonists. Background of the Invention

Ant agoni sts of the CCRS receptor are useful for the treatment of AIDS and
10 rel at eq
medi at e cet . Stet—a .

r heumat oi d arthrltls at opi c dernatltls, psoriasis, asthna and aIIergles
and inhibitors of such receptors are expected to be useful in the
treatment of such diseases, and_in the treatnent of other inflamuatory

di seases or conditions such asH Ipyen | disease, multiple 15
sclerosis, solid organ transplant rejection and graft v. host disease. WO
00/ 66559, published Novenber 9, 2000, discloses the piperidine conmpound of
formula I, 4-[(Z)-(4-bronophenyl) (ethoxyim no)nmethyl]-1"-[(2,4-dinethyl -

1- oxi do- 3- pyThidiapplizatisrooaimns pAorityetdnlU. 1S Hrovispnabpatedt applidationaSedalsal t

(the conpo la |l rmaceutlcal conposi ti1ons corrprlslng I

and 11:NBs @/%@8@93%%@@@ }x?a?t%f bis Hplisation sissipsee® R PHagess to. 2.

EtOs N Qﬁhe%@ceﬁénﬁdﬁ%ti%téd piperidines and piperazines useful as CCRS5 receptor
antagonists.

Background of the Invention

Antagonists of the CCRS5 receptor are useful for the treatment of AIDS and
10 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 of such receptors are
expected to be useful in the treatment of such diseases, and in the treatment of other
inflammatory diseases or conditions such as inflammatory bowel disease, multiple
15 sclerosis, solid organ transplant rejection and graft v. host disease.
WO 00/66559, published November 9, 2000, discloses the piperidine
compound of formula |, 4-[(Z)-(4-bromophenyl)(ethoxyimino)methyl}-1'-[(2,4-dimethyl-
1-oxido-3-pyridinyl)carbonyl]-4'-methyl-1,4'-bipiperidine, its acid salt (the compound of

formula 1) and pharmaceutical compositions comprising | and II:
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i 0 1 | The conpounds of fornulas | and Il are antagonists of the CCR5
receptor and are useful for the treatnent of AIDS and related HV

i nf ecti orwO 0808950 r eceptors have al so been reported to mediratses/eesi
transfer in inflammtory di seases such as arthritis, 5 rheunatoid
arthritis, atopic dermatitis, psoriasig, asthnma and allergies, and

i nhibitors of such receptors are expééted to be useful in the treatnent of
such di seases, and in the treatnent of other inflammtory di seases or
conditions such as inflannatorg bowel disease, multiple sclerosis, solid
organ transplant rejection andtﬁﬁ@ft v. host disease. Pending patent
application, Serial No. 10/629,82p filed Cctober 11, 2002, 10 which is

i ncorporated herein by refergencg;, tySchoses a noved process to synthesize
the conpound of forrmula I. i '
Piperidine, 4-[4-[(1 R -[8~
(trifluoronethyl)phenyl]-2-nmet hoxyetfyl ]-{3Sk:
| -1-[(4,6- dinethyl-5-pyri md inyl)carbonyl, cid salt (forrmula 1V),
and pharmaceutical 15 conpositions conprising ohe tonpounds of formulas | |
| and IV are disclosed in WO 00/66558; published Novenber 9, 2000. The

pi perazine of fornmula |11 ga free-base) and its acid salt éfornula V) are

di scl osed t héhecAmMpoUpEs of fersutias | ard draraqsipganystsiof teeRECRe Egapterandove N
F3C 1| O&#é,jJie%g, fgr IHd trdnH AP ATBS JridTf B3/ H93RR ctiods. CEMEs RSddhtSRIHavk F3C

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

5 rheumatoid arthritis, atopic dermatitis, psoriasis, asthma and allergies, and inhibitors
of such receptors are expected to be useful in the treatment of such diseases, and in
the treatment of other inflammatory diseases or conditions such as inflammatory
bowel disease, multiple sclerosis, solid organ transplant rejection and graft v. host
disease. Pending patent application, Serial No. 10/629,822 filed October 11, 2002,

10 which is incorporated herein by reference, discloses a novel process to synthesize the
compound of formula |.

The piperazine compound of formula I, Piperidine, 4-[4-[(1R)-[4-
(trifluoromethyl)phenyl]-2-methoxyethyl}-(3S)-methyl-1-piperazinyl]-4-methyl-1-[(4,6-
dimethyl-5-pyrimidinyl)carbonyil, its acid salt (formula 1V), and pharmaceutical

15 compositions comprising the compounds of formulas lil and IV are disclosed in WO
00/66558 published November 9, 2000. The piperazine of formula 1l (a free-base)
and its acid salt (formula V) are disclosed therein as being useful as antagonists of
CCRS receptor.
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IV In view of the inportance of the antagonists of the CCR5 receptor, new
nmet hods of maki ng such antagoni sts are always of interest. 5 Sunmary of the
| nvent i orwOn3aswsnbodi mnent, the present application teachestasnaeesy sinple
process of making a piperidine conmpound of formula | and, via that
process, a nethod of making a conpound of formula Il if so desired. The
process to prepare the conpound of 10"fcrnula | conprises: (a) reacting a
conmpound of forrmula Vi EtO, N/ .HC Br \ NCH V with a base to liberate
the free base of the formula VI: EQO, NBr \ | NH VI 15 (b) reacting

t he compound of fornula VI with thgOMenmpound of fornula VIl O OH3C N i |
NOCH3 VII and a cyanating corrpcrund to prmaﬁ t he conmpound of formula

VI11: WO 03/084950 PCT/USOS/@S/\K/ tO, NO CNH3CN Br \ N/ i N\
ek

In view of the importance of the antagonists of the CCRS5 receptor, new

methods of making such antagonists are always of interest.

Summary of the Invention

In an embodiment, the present application teaches a novel, simple process of
making a piperidine compound of formula | and, via that process, a method of making
a compound of formula Il if so desired. The process to prepare the compound of
10  formula | comprises:

(a) reacting a compound of formula V:

15 (b) reacting the compound of formula VI with the compound of formula VI

7

o HiCo N
\‘V\IL « |
O CHs

\2

and a cyanating compound, to prepare the compound of formula VIII:



OH3 VIIlI and 5 (c) reacting the conmpound of fornmula VIII with a

nmet hyl -metal and an organonetallic reagent to yield the conpound of

formul a Iwolosossest her enbodi nent, this invention di scl ose®Ca/Uysnoperss to
prepare the piperazine conmpound of forrmula Il froma conpound of formula
X: CH3 01 CH3 NF3C ~-NH X 10 said process conprising (a) reacting the
conpound of fornmula X with the corrpound"of formula XI: OH3CNi 1 N\ N
O CH3 and a cyanating conpound to formthe conpound of formula XIl: WO
03/084950 PCT/US03/09253 -5- " H3 O- CH3 CN N F3IC NO X H3C CH3 NN
and (b) reacting said conpound of fornmula XII with a nethyl-netal and an
organonetal lic reagent to vyi eIEg)\a conpound of forrmula I11l.

jspe "’
CN HsC N
Br N =~ '
N A
O CHs
Viil
and
5 (c) reacting the compound of formula VIl with a methyl-metal and an
organometallic reagent to yield the compound of formula I.

In another embodiment, this invention discloses a process to prepare the

piperazine compound of formula Il from a compound of formula X:
e

O—  CHy
/@/\NJ\‘
NPUR
F3C H
X
(@) reacting the compound of formula X with the compound of formula XI:
o] HaC._ _N
1083
N N
0O CH3
X

and a cyanating compound to form the compound of formula XIi:

10  said process comprising



5 The inventive process to nmake the conpounds of fornmulas | and II1l is
econom cal and can be easily scal ed-up. Description of the Invention In one
enbodi mrerwo oBhg9pr esent i nvention di scl oses a novel, easyPCOAIS8F09LE3 pr ocess

for preparing the conmpound of fornmula I, which may | ater be converted to
the acid salt of fornmula Il, if so de%ibred. The inventive process is
schematically described in Schenme 1:° 03/ 084950 PCT/ US03/09253 -6 CO2H

OH3CHICN CH3ICCH3I. (COCl)2 EEON N- W, 2. NHJ HN HO CH3 O
CH3 IX XV OXIV XIIlI Oxone O EtOH3C VII acid Et0 QN O CH3 XVI EtQ ~'
N + Vii a cyanohydrin CH3MyC ?H3V[[I N Trial kyl al um num

o

N CH,
N/k|
CN
F3C/©r‘\ l\/N\b
Xtl HaC

and
(b)  reacting said compound of formula XH with a methyl-metal and an
organometallic reagent to yield a compound of formula [ll.

5 The inventive process to make the compounds of formulas | and Il is

economical and can be easily scaled-up.

Description of the Invention

In one embodiment, the present invention discloses a novel, easy-to-use
10  process for preparing the compound of formula |, which may later be converted to the
acid salt of formula Il, if so desired. The inventive process is schematically described

in Scheme 1;



Br HVI Schene | The preparation of the conpounds of formulas V and VI is
described in pending patent application, Serial No. 10/269,803, filed

Cct ober 1WP 0208@50 An 5 illustrative procedure to prepare rog/usospuands of
formula V and VI is shown in Scheme 2: WO 03/084950 PCT/ US03/09253 -7
HO2C HO2C TFAA/iPrOAc NH N COCF3 111,SOCI2 G OC AlCl3/C6HSBr ON Br /

N COCF3 \ COCF3 Et ONHZ. HCl et hanol , NEOAC EEOEtO N N HCO  Br NH Br NH V
VI Scheme 2 The various reaction steps outlined in the inventive processes
of this application may additionally optionally contain one or rmre

suitabl e sol v§'s to facilitatedhe reagsion, Wile tHh ents
ondi thons fof the 5 Vrioys st€psyare degt |bed n d tal
ion, he fozllomng su r|<es| he—det=ai |

and reagjd_on

t he Exanpl
HCI
IX
X
Oxone
EtO.
\N
a cyanohydrin CH;3MgCl
+ VI VI - I
N Trialkylaluminum

Br \H

W
Scheme 1

The preparation of the compounds of formulas V and VI is described in
pending patent application, Serial No. 10/269,803, filed October 11, 2002. An
s illustrative procedure to prepare the compounds of formula V and VI is shown in

Scheme 2:



| soni pecotic acid is N-protected using trifluoroacetic anhydride in

i sopropyl acetate. The N-protected conpound is converted to its acid

chl ori de wopd3wswsacid chloride is subjected to a Friedel PCrafsozonenct i on
wi th bronobenzene in the presence 10 of al um num chloride catal yst. The
product is then converted to the ethyloxinme by reacting with ethoxyam ne
hydr ochl ori de. The ethyloxine is then ‘c?e‘prot ected in a base to formthe
conmpound of forrmula VI, which is then reacted with HCl to formthe
hydrochl ori de salt of forrmula V. The compound of formula VII may be

prepared as fol | owse~2; 5 Di et hyl ni cotHospi ttd hydrochl oride (CAS
Regi stry number 133897-06-p; the E&48%cited |n R|J. EE M De Werd et al,
J. Og. Chem (1984), W13-15) is convertebt oMO. N3/ 084950

PCT/ US03/ 09253 -8 its acid chloride by reacting with a suitable reagent
such as, for exanple, thimonyl chloride, oxalyl chlorjide, nethanesulfonyl
chloride, toluenesul fonyl chloride, pivalyl anhydrideocand diethyl
chl orophosphite. A coupling agent nay be enpl oyed. n- limting exanpl es
of suitable coupling ageits i nclude ethyl chloroformate; isobutyl 5
chlorof ormate; di ethyl chl orophosphongt e, di ety ganophosphite; 1,1

h I i

oni um

car bonyl di i mi dazol iimdel (DCQ);
e 1 | S( QOCF,

(7-azabenzotri azol s(di met hyl anoni no) g
hexaf | uor ophosphat ~benzedf,i azol - 1-yl oxyt

i met hyl am no) phosphoni um hexaf | uor ophosphate ("BOP"); bi s(2-oxo-3-
oxazol i di nyl ) phosphinic chloride ("BOP-d");

bronotri s(di net hyl am nol‘rhosphoni um 10 hexaf | uorophosphate ("BroP");

bi s(tetranet hyl enef | uor of eosgnrcidi ni un) hexaf | ur ophosphate (" BTFFH");
2-chl oro-1, 3- di et hyl i ny @M% ni um hexaf | uor ophosphate ("ClIP");
di phenyl phosphinic chi@ride ("Dppd");
O (7-azabenzotri azol - 1-
hexaf | uor ophosphate (" HAI

bi s(tetranethyl ene HAR
S-(7-azabenzotri az 1, 3, 3-bi s(T&tranet i our pni um
hexaf | uor ophosphate ) :NHO- (7- azabenzotrtazob- 1

yl)1,1, 3, 3-bi s(B't et ramet hyl ene) ur oni um hexaf | uoBFophosphatve "HAPYyU") ;

O (7-azabenzotriazol -1-y¥)-1,1, 3, 3-tetranet hyl uroni um hexafl uor ophosphat e

(HATU'); O (benzotriazol-1-yl)-1,1, 3,536 bi s(pentanet hyl ene) uroni um
hexaf | uor oph hate ("HBPi pU'); O (benzotriazol-1-yl)- )

115, (1t of 1 LHBVRPUHESHIOR S SRR g7 Bl BYBHA S brocRgp L] this

O (benzgpplicativh Yhayladditionally optionally contain one or more suitable solvents to

EtO,

facilitate the reaction. While the preferred reagents and reaction conditions for the
5  various steps are described in detail in the Examples section, the following
summarizes the details.

Isonipecotic acid is N-protected using trifluoroacetic anhydride in isopropyl
acetate. The N-protected compound is converted to its acid chloride and the acid
chloride is subjected to a Friedel-Crafts reaction with bromobenzene in the presence

10  of aluminum chloride catalyst. The product is then converted to the ethyloxime by
reacting with ethoxyamine hydrochloride. The ethyloxime is then deprotected in a
base to form the compound of formula VI, which is then reacted with HCI to form the
hydrochloride salt of formula V.

The compound of formula VII may be prepared as follows. 2,4-

15 Dimethylnicotinic acid hydrochloride (CAS Registry number 133897-06-0; the acid
cited in R. J. E. M. De Weerd et al, J. Org. Chem.(1984), 49, 3413-15) is converted to



yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphate ("HBTU'); S-(1-Oxi do-2-
pyridinyl)-1,1,3,3-tetranet hylt hi ouroni um hexafl uorophosphate ("HOTT"); (7-
azabenzotwOaz0$4910 y| - ) oxyt ri s(pyrrol i di no) phosphoni um hexatirasoophss phat e
25 ("PyAOP"); benzotriazol-1-yloxy-tripyrrolidi nophosphoni um

hexaf | uor ophosphate ("PyBOP"); bronotri pyrrolidi nophosphoni um

hexaf | uor ophosphate ("PyBrOP"); chl or&tri pyrrolidi nophosphoni um

hexaf | uor ophosphate ("PyCl OP"); chloro-1,1, 3, 3-

bi s(tetranet hyl ene)formam di ni um hexaf | uorophosphate ("PyClU");

pr opaneiph asidrahionideabhyeadting wittPRAUjtable- rebgeaniosudhaasifedeyample, thiGny 30

t et t hyl trafl b TBT 4- 1, 2 3-
TS BT A SR SRRLA S 080 R o e (S

tet | do- 2

8 SRS e s onverasgon S o 2

hexaf | uwnam'c@@mlgs of sarable codp gagemtyunclude ethyl chloroformate isobutyl

out CoRELATARC BN chidiBRRati At dhethideyanoBRak BRI 11 e col tVQn? r
may be eamponyldimidazold; N H-trgclbherylenbodiiwse(BRCH! (Ysdzdbenzb®idzol-1-
Non-1im t| exanpl es ‘of suitable solvents 5 include solvents such as

exanpl eY! )<k r&(élmeﬂwham@m@ph@ﬁph%wahewlapmhamﬁql% hqn@tﬂa@@&
|mn)(§lt 3:12 t){ia&s’hﬂsgg %?rawl%mhﬁgﬁgéﬁg@leﬁ%ﬁﬂ Iuro ? d%ghﬁtels(gacetz ('Qr&{lﬁé et hyl

ket one, oxahod:dlrwt)phm;mane chiarideh€BIOREY )Pbedraotrrscu|Emaltlvydam|mcs)phcmrmm1mm| | e.

Non- | i m’éti ex t LIB u#babl e catal ysts include am des such as
N, N%di @ e 0 di nethyl acetanide and the |ike. The reagent

(for eXBi'%’(tbﬁan@ﬂWlé!ﬂ\efﬁmr@fdrﬁ@}n|ﬂlﬁ|dﬂﬁ%x9ﬁuﬁ%rpﬁb§ﬁhét@ (EPEEHO; ?dh‘ibroapQUt 5.0

nol ar equivalents with respect to 2,4- hyl nicotinic acid
hydr oc hdigetagimidgzelidiniam 9exaﬂtmophosphate szinudlpzveoyMDaphlemh}@mctmt s and

used gehrREry O dbabehdov o8kl b Cartintid i liSiiect 1o
2, 4- di me&xpfluordpiddphiate EEIAM NV O (- Qiabiﬁ*\zotriﬁz@i-ﬂl’-ﬁ |Y3|$1 about 5 to 10
vol une equi val ents and typicall y i n about equi val ents. The

catlal ysblS(fﬁsfaﬁ@tmd@@s)gmwm hexsfl Hompbatm(in\Sl%duﬁ @: @&b@naetnazol -1-
| | l
U oL B Y Ggleragephendulpdi PR e BhicpRbSoRREMBBOT LR,

about Oafdlserizotriroli yi)1,d]13, Bmls(bétaameﬂwle\nel)wnhmm Pesafigordphayphatedi ssol ved,
SUSpe ndF'EIAgyUQS; rE?—r(w"f?_%bgrl{zétrlalzgl-1 -yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (HATU"); O-(benzotriazol-1-yl)-1,1,3,3-
20  bis(pentamethylene)uronium hexafluorophosphate (“HBPipU”); O-(benzotriazol-1-yl)-

1,1,3,3(tetramethylene)uronium hexafluorophosphate (“HBPyU"); O-(benzotriazolyl-1-
yl1)-1,1,3,3-tetramethyluronium hexafluorophosphate (“HBTU"); S-(1-Oxido-2-
pyridinyl)-1,1,3,3-tetramethylthiouronium hexafluorophosphate (“HOTT"); (7-
azabenzotriazol-1-yl-)oxytris(pyrrolidino)phosphonium hexafluorophosphate

25 (“PyAOP"); benzotriazol-1-yloxy-tripyrrolidinophosphonium hexafluorophosphate
(“PyBOP?”); bromotripyrrolidinophosphonium hexafluorophosphate (“PyBrOP”);
chlorotripyrrolidinophosphonium hexafluorophosphate (“PyCIOP”); chloro-1,1,3,3-
bis(tetramethylene )formamidinium hexafluorophosphate (“PyCIU");
propanephosphoric anhydride (“PPA”); O-(benzotriazol-1-yl)-1,1,3,3-

30 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-



di spersed in the solvent, the catal yst may be added, followed by a suitable
reagent, e.g. oxalyl chloride. Tenperature of the reaction nay generally
be about wO®®0s450 about 30C, preferably about -5C to aboutrCZASozeMES3
typically about OC to about 10C. The product may be isol ated by renoving
the solvent. 25 The so obtai ned product may be reacted directly (w thout
purification) with 4- piperidone hydro@n‘l ori de nonohydrate (available from
Al drich Chem cal Conpany, M |waukee, Wsconsin) in a solvent such as, for
exanpl e, ketone, nitrile, ester, ether, hydrocarbon and the I|ike, and

m xt ur epytodénydet,1 méemmethyltbidlsomue‘f bexaftiorgphmaphate (I OEI); ot 1-ettavipl e,

i al vl
i azani ByOrB oA Bopiy Ok DTN DB CUMAE S Sl Wi dred ny
ethyl enp dr@umﬁmngﬁw@ﬁyaﬂrat@w(yw ), Bk8Xhe Ake. 2 sbRERBARYDLERPIdyRANGHSI UM

carbonate, sodium carbonate, sodium bi carbonate, potassium bicarbonate

etc) mathibecaciond@ndmbase pEalst (Bussd Narliutiw esrsples. OI@uﬁatﬁ@rsoméms
ol ¢ ol PIRG SRR B8 R Afie RIS RS st BB (Vb e 10-©

pr ef er atHeylike) andlainturds fhér@oﬁb&m‘t Illﬂltmgrm&amﬁplequﬁaitaﬂé%oamhté &lvth@w ly in
about 1,0 to about 1.1 nolar equivalents. The sal vent nmay be used

gener al inglyde t&H@UVd@ﬂ{r@nBtﬂW%r?é’egﬁliti”lﬁaleé'h\f' acstatp methd gERf ketonehe sane
roduct 4 t

i val SSpIOrOmGRn SIS . FREGrREINeA TS BEptdhivic, Mohoimity Samples o

may beoﬁs&stﬁb@enaﬁa&stwmchc@tnmtde@ QicheasiNdHirethyfoanamide, NaNent s wi t h

respect 1o e r aquct e previous step, preferably in about 2.0 to
abd{t 4%5"‘?1%?'5@@(%895@&[‘%% tg‘§md typically in about 3.0 to about 3.1 nolar
equi val ents. TREQe4 foPlbx |0l IchRHdE) iPUseRbehSrMe imbbb@s0.085¢er al | y
in the range_ of ab%ﬁ?t(zoc ta?babou)fawloo ﬁ:{E(r?eferab y abgut 30C to about 90C

and t ypabeul :04nelar eqoatentsivithirespext to Bredpneiytnicetiniciasichhydroghloriday be

compountr gt Rtoutd REaba F0m@ghelRel R dnd Drieudf shelf £ 0™
CH( OC2HabSut( B2 anhdlabéguilalentsATthe @chv@heﬁayabb uSedramerally invebdges,to\dosconsi n)

in a 15 suitable solvent, generally in presence of an acid catalyst.
Norio1 i rrV‘?'Pﬁ!j? %‘%&WH?@@ wgith Eﬁﬁﬂe&bt%zé‘oq"ME‘%' ﬂ'%l%éc'ﬂ&)’@ﬁ@hlw idg.j | e, ester,

e b, PFP i HRER S HON Gel A5 G St ol 6P Lot
gener al éguWaIeath‘heO:ﬂalyst raby e Fse gmielallyembmjtémm o abowtdlsﬁemmmt o the
ggLrIp Sgrgﬂtﬁga%ﬁff Wlth respect Po Ef S %%t%yl mco Pn?cl:J ac%j hydlroctﬁon('ile prefEérraTll))ly in

about 0.005 to about 0.1 molar equivalents and typically in about 0.009 to about 0.01

20  molar equivalents. The acid may be dissolved, suspended or otherwise suitably
dispersed in the solvent, the catalyst may be added, followed by a suitable reagent,
e.g. oxalyl chloride. Temperature of the reaction may generally be about -10°C to
about 30°C, preferably about —5°C to about 20°C and typically about 0°C to about
10°C. The product may be isolated by removing the solvent.

25 The so obtained product may be reacted directly (without purification) with 4-
piperidone hydrochloride monohydrate (available from Aldrich Chemical Company,
Milwaukee, Wisconsin) in a solvent such as, for example, ketone, nitrile, ester, ether,
hydrocarbon and the like, and mixtures thereof. Acetonitrile is preferred. A base such
as, for example, a trialkylamine (e.g. triethylamine, diisopropylethylamine, 1,4-

30  diazabicyclo[2,2,2]octane, 1,8-diazabicyclo[5.4.0Jundec-7-ene, tetramethyl ethylene
diamine(“TMEDA”"), and the like), or an inorganic base (potassium carbonate, sodium

carbonate, sodium bicarbonate, potassium bicarbonate etc) may be added. The 4-



20 typically in about 1.5 to about 1.8 nolar equivalents. The solvent ratio
between acetonitrile and ethanol nay be used generally in about 1:1 to

1: 10, preWercabs4son about 1:1.5 to 1:3 and typically in @ooutsSodons3t o
1:2.1. The volune of solvents may be wused generally in about 2.0 to 10.0
vol une equivalents with respect to the conpound of forrmula XIV, preferably
in about 2.0 to 5.0 volume equival ents1@nd typically in 25 about 2.5 to 3.5
vol une equi val ents. The acid catal yst may be used generally in about 0.1
to about 0.8 nolar equivalents with respect to the conpound of formula
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1to3 gglu%ed generally in about 0.9 to about 5.0 molar equivalents with respect to the
compound of formula XIV, preferably in about 1.3 to about 2.5 molar equivalents and
20  typically in about 1.5 to about 1.8 molar equivalents. The solvent ratio between
acetonitrile and ethanol may be used generally in about 1:1 to 1:10, preferably in
about 1:1.5 to 1:3 and typically in about 1:19 to 1:2.1. The volume of solvents may be
used generally in about 2.0 to 10.0 volume equivalents with respect to the compound
of formula X1V, preferably in about 2.0 to 5.0 volume equivalents and typically in
25 about 2.5 to 3.5 volume equivalents. The acid catalyst may be used generally in
about 0.1 to about 0.8 molar equivalents with respect to the compound of formula
XIV, preferably in about 0.15 to about 0.4 molar equivalents and typically in about 0.2
to about 0.25 molar equivalents. The reaction may be carried out at temperatures
generally in the range of about 0°C to about 100°C, preferably about 70°C to about
30 100°C and typically about 80°C to 95°C. The product of formula XV may be isolated

by removal of the solvent and then used in the next step.



20 equivalents and typically in about 1-1.5 nolar equivalents, with respect
to the conmpound of fornmula VIII. The urea-hydrogen peroxide is generally
used in alwouwd/o9n to 8 nol ar equival ents, preferably in @ooatsoioess 4 nol ar
equi valents and typically in about 2-3 nolar equival ents. The product of
formula XVI may be isolated by customary procedures well known to those
skilled in the art. 25 Alternativel y,'&ﬂ)rrpound XIV may be directly oxidized
to VIl using knowmn N oxidation procedures. Cenerally, a peroxide such as,
for exanple, H202 or an inorganic or organic peroxide, or conplexes and
adduct s cont dheicognaueid piefooruldesV noay theindbe oxidineduodse Neexideibysknastrner
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nitrile, ether, drocarbon and the Iike, and m xtures thereof.
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Non- | i ntdmperatures generally in the range of about -10°C to about 40°C, preferably about -
5°C to about 10°C and typically about —5°C to about 5°C. The phthalic anhydride may
be used generally in about 0.9 to 5 molar equivalents, preferably in about 1 to 3 molar
20  equivalents and typically in about 1-1.5 molar equivalents, with respect to the
compound of formula VIIl. The urea-hydrogen peroxide is generally used in about 0.9
to 8 molar equivalents, preferably in about 1 to 4 molar equivalents and typically in
about 2-3 molar equivalents. The product of formula XVI may be isolated by
customary procedures well known to those skilled in the art.
25 Alternatively, compound XIV may be directly oxidized to VIl using known N-
oxidation procedures. Generally, a peroxide such as, for example, H,O, or an
inorganic or organic peroxide, or complexes and adducts containing such peroxides
or peroxy compounds, peracids, other oxidizing agents and the like may be used.
Non-limiting examples of suitable of suitable oxidizing agents include m-
30  chloroperbenzoic acid; phthalic'anhydride/urea-HzOz; KMnO4; oxone; ozone;
inorganic peracids; peracetic acid; Na,WQ,; a mixture of benzonitrile, H,O, and

methanol; a mixture of trifluoroacetic acid, HO, and H.SO, and the like.



exanpl es of suitable bases include i) a nmetal hydroxi de, oxide, carbonate
and a 20 bicarbonate, wherein the netal is selected fromthe group

consi sti NyooB/os49sthi um  sodi um potassium rubidium cesi eoT/UsSes/§d253 um
magnesi um cal cium strontium barium alumnum indium thallium
titanium zirconium cobalt, copper, silver, zinc, cadmum nercury and
cerium or (ii) a netal salt of a Cl1-Ci2-al kanol a C3-Cl2 cycloal kanol, a
(C3-C8 cycl oal kyl ) C1-C6 al kanol ; ammni a; a Cil- Cl2 al kyl am ne; a 25
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hydrocagmpéu ghetdre i ke, and m xtures thereof Ethyl acetate is
preferred. The cyanating conpound is used generally in about 0.9 to about
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to 12 volunes and typically in about 10 vol unes. pically the reaction is
carri edifotitu tspm the aC| salt of formula V by treatment with a su&lable base. Non-limiting
examples of suitable bases include i) a metal hydroxide, oxide, carbonate and a
20 bicarbonate, wherein the metal is selected from the group consisting of lithium,
sodium, potassium, rubidium, cesium, beryllium, magnesium, calcium, strontium,
barium, aluminum, indium, thallium, titanium, zirconium, cobalt, copper, silver, zinc,
cadmium, mercury and cerium; or (ii) a metal salt of a C4-C,; alkanol, a C3-C1;
cycloalkanol, a (C3-Cg cycloalkyl)C4-Cg alkanol;, ammonia; a C4-C4; alkylamine; a
25 di(C4-C42 alkyl)amine; a C3-Cs cycloalkylamine; a N-(C3-Cg cycloalkyl)-N-(C4-C12
alkyl)amine; a di(C3-Cs cycloalkyl)amine; a (C3-Cs cycloalkyl)C1-Cg alkylamine; a N-
(Cs-Cg-cycloalkyl)C4-Cs-alkyl-N-(C4-C+2 alkyl)amine; a N-(C3-Cg cycloalkyl)C4-Cg alkyl-
N-(C3-Cg cycloalkyl)amine; a di[(C+-Cs cycloalkyt)C4-Cs alkyllamine; and a
heterocyclic amine selected from the group consisting of imidazole, triazole,
30 pyrrolidine, piperidine, heptamethyleneimine, morpholine, thiomorpholine and a 1-(C;-
C4 alkyl)piperazine, and mixtures thereof. Preferred basic compounds are KOH,
NaOH, Na;CO3, K.CO3, K2CO3, NaHCO;, KHCO;3, tetramethylguanidine, DBU (from



about the reflux tenperature of the solvent. Renoval of the solvent yields
the compound of fornmula VIII which may be isolated by nethods well known
to those wP®3s&i95d ed in the art. The conpound of fornul a YClusoag2shen be
converted to the conmpound of forrmula | as follows. The conmpound of fornmula
VI1I may be dissolved in a suitable solvent and then reacted with an
organonetal lic reagent and a nethyl - mefdr. Non-limti ng exanpl es of

sui tabl e organonetal lic reagents include, for exanple, 25

trinmethylal um num triethylalumnum triethyl borane, nethyl zinc,
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volumes and typically in about 10 volumes. Typically the reactlon is carned out at
about the reflux temperature of the solvent. Removal of the solvent yields the
compound of formula VIl which may be isolated by methods well known to those

20  skilled in the art.

The compound of formula VIII may then be converted to the compound of
formula | as follows. The compound of formula VIII may be dissolved in a suitable
solvent and then reacted with an organometallic reagent and a methyl-metal.
Non-limiting examples of suitable organometallic reagents include, for example,

25 trimethylaluminum, triethylaluminum, triethylborane, methyl zinc, tetramethyl tin and
the like. Trimethylaluminum is preferred. Non-limiting examples of suitable methyl-
metals include methyl magnesium chloride, methyl magnesium bromide, methyl
magnesium iodide, methyl lithium and the like. Non-limiting examples of suitable
solvents include ether (for example, a Cs-C+2 alkyl ether, 1,2-dimethoxyethane, 1.2-

30  diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran and the like), hydrocarbon
such as, for example, toluene, xylene, chlorobenzene, dichlorobenzene and the like,

or a mixture of a hydrocarbon listed above with an ether such as those listed above,



conpound of forrmula X is available, it can be used. If the acid salt of the
conpound of formula X is available, then the conpound of fornula X may be
gener at edvon3mswso from that acid salt by treatnent with aCTaisvawi2ss base.
Non-limting exanples of suitable 20 bases include a netal hydroxide,

oxi de, carbonate or a bicarbonate, wherein the netal is selected fromthe
group consisting of lithium sodium pd#assium rubidium cesium
beryllium magnesium calcium strontium barium alum num indium
thallium titanium zirconium cobalt, copper, silver, zinc, cadm um
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that acid salt by treatment with a suitable base. Non-limiting examples of suitable
20  bases include a metal hydroxide, oxide, carbonate or a bicarbonate, wherein the
metal is selected from the group consisting of lithium, sodium, potassium, rubidium,
cesium, beryllium, magnesium, calcium, strontium, barium, aluminum, indium,
thallium, titanium, zirconium, cobalt, copper, silver, zinc, cadmium, mercury and
cerium; or a metal salt of a C4-C, alkanol, a C3-C1, cycloalkanol, a (C3-Cs
25  cycloalkyl)C4-Ceg alkanol; ammonia; a C1-Cy; alkylamine; a di(C4-C42 alkyl)amine; a Cs-
Cs cycloalkylamine; a N-(C3-Cs cycloalkyl)-N-(C4-C12 alkyl)amine; a di(C3-Cg
cycloalkyl)amine; a (Cs-Cg cycloalkyl)C4-Cg alkylamine; a N-(C3-Cs-cycloalkyl)C4-Ce-
alkyl-N-(C+-C42 alkyl)amine; a N-(C3-Cg cycloalkyl)C4-Cg alkyl-N-(C3-Cg
cycloalkyl)amine; a di[(C+-Cs cycloalkyl)C4-Cg alkyllamine; and a heterocyclic amine
30  selected from the group consisting of imidazole, triazole, pyrrolidine, piperidine,
heptamethyleneimine, morpholine, thiomorpholine and a 1-(C4-Cs4 alkyl)piperazine or
mixtures thereof. Preferred basic compounds are KOH, NaOH, Na,CO3, K,CO3,



equi val ents. The sol vent may be used generally in about 5 to 20 vol une

equi valents wth respect to the acid salt of conmpound of formula X

pr ef er ablwoiososdosut 5 to 10 vol une equi val ents and typi caCirguspsiosabout 7 to
8 vol une equival ents. The base may be used generally in about 1 to about
10 nol ar equivalents with respect to the acid salt of 20 conpound of
formula X, preferably in about 1 to abdat 4 nol ar equival ents and

typically in about 1.5 to about 2 nolar equivalents. Typically the reaction
is carried out at about the reflux tenperature of the solvent. Renoval of

t he sol Ke0O3yNaHEOD4, k¢CO9etranetivfigiaiidmeaDBU, dilsbglopyrthylamirsoaad ed by
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conmpound 10 of formula X1, preferably in about 10.0 equi val ents and
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carried out at tenperatures generally in the range of about -10C
volume equivalents and typically in about 7 to 8 volume equivalents. The base may be
used generally in about 1 to about 10 molar equivalents with respect to the acid salt of
20  compound of formula X, preferably in about 1 to about 4 molar equivalents and
typically in about 1.5 to about 2 molar equivalents. Typically the reaction is carried out
at about the reflux temperature of the solvent. Removal of the solvent yields the
compound of formula XII which may be isolated by methods well known to those
skilled in the art.
25 The compound of formula XII may then be converted to the compound of
formula Il as follows. The compound of formula Xl may be dissolved in a suitable
solvent and then reacted with a methyl-metal with or without an organometallic
reagent. If an organometallic reagent is used, non-limiting examples of suitable
organometallic reagents include trimethylaluminum, triethylaluminum, triethylborane,
30  methyl zinc, tetramethyl tin and the like. Trimethylaluminum is preferred. Non-limiting
examples of suitable methyl-metals include methyl magnesium chloride, methyl

magnesium bromide, methyl magnesium iodide, methyl lithium and the like. Non-



15 to about 40C, preferably about 10C to about 35C and typically about 20C
to about 30C. The product of forrmula Il may be isolated by nethods known
to those whioBlogdson the art. The preparation of the conpeamdsos/of26s mul a X
is disclosed in co-pending provisional patent application, Serial No.
[------ , filed of even date herewith (Attorney 20 Docket No. CD01504). An
illustrative process to prepare the cohound of formula X is shown in
Schene 3: WD 03/084950 PCT/US03/09253 -17 H3CO H3CO OH1 0s02 \ / A F3C
F3C H3CO H3COCH3 \ M + HNIs/ NOBh CL.NN/ OBn 0s02 a C F3 1'1l

I O F3CiRaiting3&@mpies dB Shitatie solventdNinclude/ dthef @NexapleF-3aCs=C s dlkyi3ther, | NH

O X H3CO Me H3CO Me _ _

1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran and
the like), hydrocarbon solvent such as, for example, toluene, xylene, chlorobenzene,
dichlorobenzene and the like, or a mixture of a hydrocarbon listed above with an ether

5  such as those listed above, nitrile, ester and the like. Tetrahydrofuran is preferred.
The organometallic reagent is used generally in about O to about 10 molar equivalents
with respect to the compound of formula XlI, preferably in about 1 to about 5 molar
equivalents and typically in about 1.8 to about 2.5 molar equivalents. The solvent may
be used generally in about 1 to 20 volume equivalents with respect to the compound

10  of formula Xll, preferably in about 10.0 equivalents and typically in about 5.0
equivalents. The methyl-metal may be used generally in about 0.9 to about 10 molar
equivalents with respect to the compound of formula XI|, preferably in about 1 to
about 4 molar equivalents and typically in about 2.5 to about 3.0 molar equivalents.
The reaction may be carried out at temperatures generally in the range of about -10°C

15 to about 40°C, preferably about 10°C to about 35°C and typically about 20°C to about
30°C. The product of formula Ill may be isolated by methods known to those skilled in
the art.

The preparation of the compound of formula X is disclosed in co-pending

provisional patent application, Serial No. /------ , filed of even date herewith (Attorney

20  Docket No. CD01504). An illustrative process to prepare the compound of formula X

is shown in Scheme 3:



/I Ntartrate \/ NHF3Q | | NHF3C ~/ X X tartrate Schene 3 The
experinental details for Schene 3 are illustrated in the EXAMPLES secti on.
The conpowod3oé4ofor nul a XI may be prepared from pyrim di necz;usosioares hyl -
carboxylic acid which acid is disclosed by T. Kress, Heterocycles (1994),
38(6), 5 1375-82. Pyrimdine-2,4-dinethyl-5-carboxylic acid nmay be

di ssol ved, suspended or ot hervm se sut ﬂgbl y dispersed in a suitable solvent
and reacted with 4- pi peri done nonohydrate hydrochloride in the presence of
a suitable sulfonyl chloride and a base. Non-limting exanples of suitable
solvents include ketone,H:00{rile, ester, ether, hytie@garbon and the |iKke,
and m xtures thereof. Acetonjtrile is preferred Non-lifting 10 exanpl es
of suitable sul fonyl chl o] 48s i ncl ude—ethame sul f hl or i &€\ benzene
sul fonyl chloride, tol ful PBnyl chloride and t Nor i%hg
exanpl es of WD 03/ 08493 / US03/ 09253 -18 suit bases in

N, N, N, N -tetramet hyf«Cet hyI enedi am ne (" TMEDA",Ffrom Al drich Cheni cal
Conpany), tetramethyl guani di ne, DBU, diisopropylethylamne, triethylam ne
and m xtures thereof. The sulfonyl chloride is used generally in about 0.9
to about 5 nolar equivalents with respect to the H3CO,

pyrim di ne- 2,4 di met hyl - 5-carboxylic$dcid, 5 preferably in Eboﬁ 2 to about

3 nol ar equi val gnts and typi caIIy i bout 2.0 to abo

equi val ents. Thg sol ve ny be ugt d generally in abou}/@)\ oI unes
with respegf Y tt@zae 2, 4- Bn5- car boxyk ci d~pMefEP%bl y
in about 1 15 vol unesZand typr cally j)n about 10 voI unes. The bhse may
génerally in about 0.9 to about®10 ol ar equi val ents with’ respect
to the pyrimdine-2,4-dinmethyl-5 10 carboxylic acid, preferably in about 2
to about 5 nolar equivalents and typically in about 3 to about 3.5 nolar

equi val ents. The reacti E)n\rmy Mee carried out at tenpergtdires generally in
t he range of about -20C to ‘ab ut 30C, preferably about - 1\SC tva about 20C

and typically about The roduct of “fornul a y be isol ated
by renoval of the s,_o& or ch met hods knovvn hoe k| lled in
15 the art.
N e HICOS o
OO0 T o
X X tartrate
Scheme 3

The experimental details for Scheme 3 are illustrated in the EXAMPLES section.
The compound of formula XI may be prepared from pyrimidine-2,4-dimethyl-5-
carboxylic acid which acid is disclosed by T. Kress, Heterocycles (1994), 38(6),

5 1375-82. Pyrimidine-2,4-dimethyl-5-carboxylic acid may be dissolved, suspended or
otherwise suitably dispersed in a suitable solvent and reacted with 4-piperidone
monohydrate hydrochloride in the presence of a suitable sulfonyl chloride and a base.
Non-limiting examples of suitable solvents include ketone, nitrile, ester, ether,
hydrocarbon and the like, and mixtures thereof. Acetonitrile is preferred. Non-limiting

10  examples of suitable sulfonyl chlorides include methane sulfonyl chloride, benzene

sulfonyl chloride, toluenesulfonyl chloride and the like. Non-limiting examples of



The conpounds of fornmulas X and XI may be reacted, along with a suitable
cyanating conpound, simlar to the preparation of the conpound of formula

VII1 deswoiobeshoabove, to prepare the conpound of fornul apciriused/6ozeesi red,
t he conpounds of forrmulas | and Il may be further converted to 20 their
respective acid salts of fornmulas Il and 1V by suitable procedures well
known to those skilled in the art. Asl8tated above, the conmpounds of
formulas Il and 1V are known as having utility as CCR5 antagoni sts.

Additionally, they may also be fornulated into pharmaceutical conpositions
f or admsuitaleddases incude PlltljNN'-tetnametity| etHydsrefiamiieuSTMERA' fireme Aldrich

I nventi offers a sinple econom cal , way reparing such 25 CCRS |
ant agon?‘&egmaﬂ'oémaaﬂ%)@ée}faregﬁhv[é‘b«@ﬂ&m%i QY. 5*\%@@9)&3@&@% trigdhylamingus
steps | %nhhﬁixﬁﬁé&ftﬁé?@oﬁQ*F\%’Eiﬁfoﬂglsaﬂbﬁ’&é"s*l?éé%f @né@w REabSR! 2 %5 aBBGt 5
purified by conventional techni ques such as, Tor ex)érrp?e, frlitration,

r ecr yst andlavequivalentsolitte respect tathe pyrimidins:2 Bditriedimyl-Spcarbopilicacidn,

bl i mat i d. the ljk Ik to,t killed int t., Th
ot oduct ErARIATL Y 266 Shrt o ST aebiRiat anaivmpely Ak Rt ahde”
net hods 2veoldmesyMivdients NPRE sekieht Athy B L&Y geherai¢ h aBSut 2 &5 26X8Ih&s thin
| ayer chromat ography, NMR, HPLC, nel'ting pornt, nass spectral analysis,

el enent Withagapeetite the gytimidine2d-dintethsl-ogadsybicacidspsefesadg in aboutThto

fol |l ow ' . Lded. | | Lustrate
t he preggn\)tmlﬂh%enblbcq)%.”g%w\@%%ugégé%gﬁﬁég'tﬂféog?%%ggys%o %%%Ib?ﬁérﬁq& I@rt t hat
many nmabblt 6.8ttocmut Yamaelbi egsivalettalite respaptto the pyrimidins2pt-dishstblosur e,

| ) %j reaction conditions, K may be practiced. All

both to terjals, t hods ; ) [
sucl no&ef Qi‘éd“F 8rid, prelerably iprabayt £-19 ahouk pdnolaneadivalants anddwPicdi wi t hi n

the spi bbb, Y% 360/€3 8imbIar cRLGARMs. THERLEASh mdy ¥iVEhfrad SftlfSS Ot herwi se
T n

stated, the ow ng abbreviations have the stat'ed neanings in the
Exanpl eterbperatures @errAlly irithé révege of atsout e209C)to cabouit 36T aurefarably Niquit -

e B oM D i SRS Sh TR rRRK: mavry
ether pe isolated by removal of the solvent or other such methods known to those skilled in
15  theart.

The compounds of formulas X and XI may be reacted, along with a suitable
cyanating compound, similar to the preparation of the compound of formula VIII
described above, to prepare the compound of formula lli.

If desired, the compounds of formulas | and lll may be further converted to

20  their respective acid salts of formulas Il and IV by suitable procedures well known to
those skilled in the art. As stated above, the compounds of formulas Il and IV are
known as having utility as CCR5 antagonists. Additionally, they may also be
formulated into pharmaceutical compositions for administration to a patient in need
thereof. Thus, the present invention offers a simple economical way of preparing such

25 CCRS5 antagonists and pharmaceutical compositions.

The products of the various steps in the reaction schemes described herein
may be isolated and purified by conventional techniques such as, for example,
filtration, recrystallization, solvent extraction, distillation, precipitation, sublimation and
the like, well known to those skilled in the art. The products may be analyzed and/or

30 checked for purity by conventional methods well known to those skilled in the art such
as, for example, thin layer chromatography, NMR, HPLC, melting point, mass spectral

analysis, elemental analysis and the like.



THF=t et rahydr of uran HOAc= Acetic acid Et OAc=Et hyl acetate | PA=i sopropanol
20 |1 POAc= i sopropyl acetate DMF=N, N-di net hyl f or mam de DBU=

1, 8- D azawOwy/08495®b. 4. 0] - undec- 7-ene KF=Kar| Fi scher PCT/US03/09253

HOBT=1- hydr oxybenzotri azol e hydrate 25

EDCI . HCl =1- ( 3- di net hyl am nopr opyl ) - 3- et hyl car bodi m de hydrochloride nlL=
mlliliters g= grams rt= roomtenperati®e (anbient) Boc (or t-Boc)=
tert-butoxycarbonyl 30 1. Preparation of the Conmpound of Formula |I: Exanple
1. Conversion of the Conpound of Fornmula I X to the Conpound of Formula

XIV: To a sl trhéxfoquag%o@mﬁftu% EXAMFELFES|alﬂe pmvudre@ara@nd@rlfddrm@ahwgtr@@e\/\l)
03/ 084950 PCT/ US03/09 -20 (For | X) of acetonitrile at 0OC,

cat al yt it BigsaRt inyentir It willkhg aRﬁ%reQHHbﬂ‘osﬁ(ﬂkF”@ﬂéﬂ tixg amt4hatinagy oxal yl

chl ori d r t.r ol

i 11 o olafioh SRS i hebBori N e e Bt it O BiBatGalelC, o

Aft er vawmibodsand eedctiani wmdntmnsenmyebépfaaute@mﬂ; etlmfen’tqdnﬂdmonewdrtatmgs
slurry 5 was added to.a slurr i, peri hydr ochl ori de
oy AR StE RS e tanbenilig ik SHELRBHREYPT O The RSORY BYRREN.of

588 nL of Et3N at OC. The resulting slurry was heated to 45-50C for 6
hours foll owed by 75-80C for 3 hours. After <cooling to OC for 2 hours, the

solid was filtered off and vvashed EXAMPLES of acetonitrile. Renoval of

S0l vent e AR OB REL R REBN S oAl e AFPraSept
J=5.2 Hihthb"Exarﬁpl@Zbeﬁdw 2H), 3.45 (m 2H), 2.56 (m 2H), 2.46 (s, 3H)
2. 34 , 3H); 13C NMR (125 MHz, CDCl 3) 011205.6, 168.0,
153106, nhf’é»% Hmpaﬁom@@ Ligniel @hrogaatpgraphy 2, 40.7, 40.3, 22.2, 18 7:
M.pt: melting point
NMR= nuclear magnetic resonance spectroscopy
DMSO= dimethylsulfoxide
IPrOAc= isopropyl acetate
15 TBME, MTBE=t-butyl methyl ether
THF=tetrahydrofuran
HOAc= Acetic acid
EtOAc=Ethyl acetate
IPA=isopropanol
20  IPOAc= isopropyl acetate
DMF=N, N-dimethylformamide
DBU= 1,8-Diazabicyclo[5.4.0]-undec-7-ene
KF=Karl Fischer
HOBT=1-hydroxybenzotriazole hydrate
25 EDCI.HCI=1-(3-dimethylaminopropyl)-3-ethylcarbodimide hydrochloride
mL= milliliters
g= grams
rt= room temperature (ambient)
Boc (or t-Boc)= tert-butoxycarbonyl

30 1. Preparation of the Compound of Formula I:

Example 1. Conversion of the Compound of Formula IX to the Compound

of Formula XIV:  To a slurry of 262 g of 2,4-dimethylnicotinic acid hydrochloride




15 M5 (Ad) mz 233 (M++H), 232 (M) HRMS cal cd for CL3HL7N202: 233.1290
(M++H), Found: 233.1299. Exanple 2. Preparation of the conpound of fornula
XV: To a woloans«om of the oil fromExanple 1 in 260 nlL aceCconisvs/ed2ss and 520
m. of EtOH, toluenesulfonic acid nonohydrate (65.5 g) was added foll owed
by 354 nL of HC(OEt)3. The solution 20 was then heated to reflux for 6
hours. After cooling to 20-30C, the selOti on was quenched into a solution
of 147 g of Na2COB and 52 g of NaCll in 1.6L of H2O After vacuum
concentration to renove 700nL of solvent, the resulting solution was

extract gdomhiila Iﬁﬁﬂm—ﬁ'ﬂ'ﬁf addoditrile @t OBC Pgtalylibansei oI DM @ ) was! &dtRid Was

then washed with 500 nL of 5% NaC solution. Renoval of solvent then gave

t he desifeliswversby: ddpaulnaf exalylghienide while thetemperajyre wag egetroliegdofielon of

Ex I : lkned il AP 8. 34
Exar 25 e g e SRR 5By sy 08y B OB S} 8. 34
(2 g 4Ii|) ?;)323’1.7 Agter vgghuing%oﬁﬁeﬁsiti&-ﬂﬁééin% l(SgO nﬂ_l-b/\ Af 8616\7/6? ("f5ge%$)tin%4§8u§5 (m
143,54, Y6 %adef};?@.aa;s'ugy.qu“@sé 9,2 ‘?—p&@riﬂocrgacmﬁ,mM@@;&e Fpnphygeate (Fegnyla’ 15 3.
M5 (Q) ﬂyina@ &Wo*f@cemwﬁa( ﬂ%ﬂ%gﬁe%ﬁéé@%@%% Et;Rat ABMPhE %&ﬂtiﬁ%f
Cl7H27N203: 307. 2022 ( M-+ i Found: 307.2021. Exanplé 3. Preparation of the
Conpounglusfy Was imehtedddl 45-50 Cifari Giheyrs foflo@sd by 75-8Q16 faxld bounshyAftérde and

246 g of WUrea eroxi de in 400 ni of. acetopitril t 0C a

sol uti oﬁOELijﬁ"%bW‘gf gﬁ?'ﬂ‘guréo g wes 'B‘?rr?ﬁil%ﬁﬂﬁi“ﬁs BHRY @@@é‘t nitrile was
added Wack®nitiR. t REPRVAL A sDIVRE e Haed kesldeSirdtPtOMPOGRd BRformiM XIV @ was
then stirred at 5C for 16 hours. The reaction was quenched by adding a

sol Wt i 0850%ateld asfampikSO3 in 1. 2L H2O while the tenperature was

troll f | ki f, ¢h t
added 1 niig ViR (T At DG, 31Fle 3% 18235 20, 165, 888 gt 2 RASIRLAY "o
| ayer Wam,the),rB.jeﬁt(lrraQﬂ-de.\ﬁBt(hq,?@W.@%@Eﬂkﬁddd},%yﬁiﬁb@s, EHF,’AC_. The
separ at rgani c er was W Q % 0] I on.
Renoval 57 ROR Lags NE! GHER) 53855 61 4PRIC d8adh 4% Wobhy SEBOME2 Bnd 4500 nt
of hept e WRVE 4({]@’ gggl qg_(j; conpound of forrmula XVI in -80% vyield.

15 MS (CI) m/z 233 (M*+H), 232 (M)

HRMS calcd for C13H17N202: 233.1290 (M*+H), Found: 233.1299.

Example 2. Preparation of the compound of formula XV: To a solution of

the oil from Example 1 in 260 mL acetonitrile and 520 mL of EtOH, toluenesulfonic
acid monohydrate (65.5 g) was added followed by 354 mL of HC(OEt);. The solution
20 was then heated to reflux for 6 hours. After cooling to 20-30°C, the solution was
quenched into a solution of 147 g of Na,COj3 and 52 g of NaCl in 1.6L of H,O. After
vacuum concentration to remove 700mL of solvent, the resulting solution was
extracted with 500mL THF and 1L of EtOAc. The separated organic layer was then
washed with 500 mL of 5% NaCl solution. Removal of solvent then gave the desired
25 compound of formula XV in 85-90% vyield (over two steps of Examples 1 and 2
combined) as an oil.
'H NMR (500 MHz, CDCl3) 0008.34 (d, J=5.1Hz, 1H), 6.97 (d, J=5.1 Hz, 1H), 3.83 (t,
J=5.9 Hz, 2H), 3.45 (m, 4H), 3.17 (m, 2H), 2.46 (s, 3H), 2.24 (s, 3H), 1.85 (m, 2H),
1.65 (m, 2H), 1.17 (m, 6H)
30 C NMR (125 MHz, CDCl3) OO 167.5, 153.7, 148.7, 143.4, 131.8, 122.6, 98.0, 55.4,
43.4, 38.3, 34.3, 33.3, 22.2, 18.7, 15.3;
MS (CI) m/z 307 (M*+H)



1H NWVR (500 MHz, CDCI3) 8 8.13 (d, J=6.7Hz, 1 H), 6.98 (d, J=6.7 Hz, 1 H),
3.85 (m 15 2H), 3.73 (m 2H), 3.44 (m 4H), 3.16 (t, J=6.4 Hz, 2H), 2.41
(s, 3H), wobYog®s03H), 1.83 (m 2H), 1.64 (m 2H), 1.16 @EaI/BHY/N218C NVR
(125 MHz, CDCI3) 8 164.7, 145.0, 138.3, 134.7, 132.6, 124.8, 97.8, 55.4,
43.5, 38.5, 34.2, 33.2, 18.3, 15.7, 15.1; M5 (d) nmz 323 (M++H) 20 HRVS
cal cd for CL3H17N204: 323.1971 (M++H); 2Feund: 323.1969. Exanple 4.
Preparation of the Conmpound of forrmula VII: To a solution of 100 g of the
conmpound of formula XVI in 400 nL of THE at 20-30C, was added 3.0 g of

tol ueneHRMSnbﬁlca%rdcmémmwmW%H%F@ﬁnmw 2030e solution was
heated to reflux for 16 hours, cooled to 45 55fC and treated with 2.2 nL

of Et3N. The u-u«~ . Prepacration off the | VInt | ed® andumg. 2%
by disti [ | t hou d the
m xture t\gg&f l{clﬁﬁﬁ%{aecak% 2\%@5 23% % Hg@m%%\gaé‘g{?%%aetm %503%@‘ tcf)r 12
hours t @cgtonanté?ag OE’G;L a4%luﬂ¢f>n tdfe4@@) rgooﬂmb @bmddi?mmbfi fdﬁrhuIaS)(\Mhnt-'-EO(BnLl ds.

1H NWR (500 Mz, H) ,
4.17 mace@@lthIeHyvas:;,a@@eq Mlhl[@ ,tl)e tgm\p@rth{e ms cgnggll qn oztpglow25&, 'ghe3H)

37 Ty oy 46,65 00490, e BSR4
41. 0, 40s6lutiBn3Hpf1H8Q2;g bB NSOz 1249 HoU-whjle HRNBemzberdthrerwﬁS:HWNI@B to
209 120N EIR, B PO T S, et SRS fmer
Na N 2bblg NofNasd; 7 19 Klof HxOH- ¢h€%dﬂmébu§u§y§rl\ﬁb§tm4?@ktr§&é&iw:th 800mL
hydr ochl ori'de Oxone
10  of THF and 800 mL of EtOAc. The separated organic layer was washed with 800 mL
of 10% NaCl solution. Removal of solvent followed by crystallization from 400mL
EtOAc and 200 mL of heptane gave the desired compound of formula XVI in ~80%
yield.
'H NMR (500 MHz, CDCl3) & 8.13 (d, J=6.7Hz, 1H), 6.98 (d, J=6.7 Hz, 1H), 3.85 (m,
15 2H), 3.73 (m, 2H), 3.44 (m, 4H), 3.16 (t, J=6.4 Hz, 2H), 2.41 (s, 3H), 2.11 (s, 3H), 1.83
(m, 2H), 1.64 (m, 2H), 1.16 (m, 6H);
*C NMR (125 MHz, CDCl;) & 164.7, 145.0, 138.3, 134.7, 132.6, 124.8, 97.8, 55.4,
43.5, 38.5, 34.2, 33.2, 18.3, 15.7, 15.1;
MS (Cl) m/z 323 (M*+H)
20 HRMS calcd for Cq3H17N204: 323.1971 (M*+H), Found: 323.1969.
Example 4. Preparation of the Compound of formula VII: To a solution of
100 g of the compound of formula XVI in 400 mL of THF at 20-30°C, was added 3.0 g
of toluenesulfonic acid monohydrate and 8.4 mL of water. The solution was heated to
reflux for 16 hours, cooled to 45-55°C, and treated with 2.2 mL of Et;N. The mixture

25  was dried azeotropically to a KF of less than 0.2% by distillation. The reaction was

agitated at 15-20°C for 6 hours and the mixture was filtered. The wet cake was dried

under vacuum at 25-35°C for 12 hours to give 57 g (71.4%) of the compound of

formula VIl as white solids.

'H NMR (500 MHz, CDCl3) & 8.17 (d, J=6.7Hz, 1H), 7.02 (d, J=6.7 Hz, 1H), 4.17 (m,
30 1H), 3.99 (m, 1H), 3.50 (m, 2H), 2.60 (m, 2H), 2.45 (s, 3H), 2.37 (m, 2H), 2.25 (s, 3H);



Oao N VII To a suspension of 2,4-dinmethylnicotinic acid (10.0 g, 1.00eq)
and 4-pi peri done nonohydrate hydrochloride (8.2 g, 1.00eq) in 100 nL of
acet oni t rwbe3/a84980 C was 10 added 12.0 nL (1.5 eq) of N, N, RCAaSesoanet hyl

et hyl enedi am ne (TMEDA). To this suspension was simultaneously added TMEDA
(12.0 nm, 1.5 eq) and nesyl chloride gnethanesulfonyl chloride) (8.0 ni,
1.9 eq) over 8 hours. Additional 4-pipéRi-done nonohydrate hydrochloride
(1.2 g, 0.15eq) was added to the suspension followed by the addition of
TVEDA (2.4 m., 0.3 eq) and nesyl chloride (1.3 nL, 0.3 eq) over 3 15 hours.
To the $gspaIRi(925MHE2CDGH) § 020492468 .3( 348.071438Rs1 3xige31 8, 1H81bang) to
precipitate out the TMEDA salts. The batch was filtered and washed tw ce

wi th 3040, 46£6,88e30bRrile. The filtrate was concentrated to 20 nL and

t hen di i + ABVE at reflux. The solution was cooled slowy to
ME Rt AWt

0 C over 4 |1ize the conpound of fornmula XIV in 70 %yi el d.
20 To t irMSNpaIbd dooC J-NrNa0 2 260M 3bgM Werd), Rdded: 2451287 H20. The mixture
was cooled to 0-5C and added 5 of a one to one m xture of oxone_and
Na3Po. 12H20E ple f. Altarnate mathed of prepasi e COIBE ! myls

The m xture was filtered WO 03/ 084950 PCT/US03/09253 -23 to renove
inorganic salts. These salts were washed with 5 m of n-butanol which was
conbi ned with the aqugousofil tr atMesOLbe TMEDAphase |solQiti on was agitated and

then partitioned. Thga_agueous | &yefiN,was extract h m of n-butanol .

The conbi ned n- but poT\ | ay¥t s—were—goneentrated| t o aanoi IL The oil was
R7nas g/ cooled to

about OC. Any solids t formed ¢ollected and dried to afford about

dissolved in 2 m of at 5 refNx.)The sol uti
0. 5g of conpound VII. anpl e 5A. A,86fond Al ternateXMethod of Preparing
t he Conpound of 2#_%@%& NgPYnic The conpound of f or nul anIV may be directly

oxi di zed to the &Y lorig¢ formula VI1 by the fol | oWi pgosy ocedure. To a
slurry of 194 g of conpound of fornula 10 XIV and 669 |g of KHCO3 in 250 niL

of acetonitrile and 1 L H20 at 10-15C, 617 g of oxon€ was slowy added as

solid. (Qher bases |ike potassium carbonate, sodiym @garbonate, sodium

bi car bonat e, sodi um phosphate, potassi um phosphate, soldli u hydr oxi de,

pot assi um hydroxi de and |i ke, and other solvents gﬁ;ﬁgﬂéﬁr, al cohol ,

Nig o

° Vi

To a suspension of 2,4-dimethylnicotinic acid (10.0 g, 1.00eq) and 4-piperidone

monohydrate hydrochloride (8.2 g, 1.00eq) in 100 mL of acetonitrile at 0 °C was

10  added 12.0 mL (1.5 eq) of N,N,N,N-tetramethyl ethylenediamine (TMEDA). To this
suspension was simultaneously added TMEDA (12.0 mL, 1.5 eq) and mesyl chloride
(methanesulfonyl chloride) (8.0 mL, 1.9 eq) over 8 hours. Additional 4-piperidone
monohydrate hydrochloride (1.2 g, 0.15eq) was added to the suspension followed by
the addition of TMEDA (2.4 mL, 0.3 eq) and mesyl chloride (1.3 mL, 0.3 eq) over 3

15 hours. To the suspension methane sulfonic acid (3.0 mL) was added to the batch to
precipitate out the TMEDA salts. The batch was filtered and washed twice with 30 mL
of acetonitrile. The filtrate was concentrated to 20 mL and then diluted with 40 mL
TBME at reflux. The solution was cooled slowly to 0 °C over 4 hours to crystallize the
compound of formula X1V in 70 % vyield.

20 To the compound of formula XIV (1g) was added 2.5 ml H,O. The mixture was
cooled to 0-5°C and added 5 g of a one to one mixture of oxone and Na;P04.12H,0.

The mixture was then agitated for about one hour at 10-20°C. The mixture was filtered



ester, nitrite and like, can also be used in this reaction). After stirring
the slurry for 10 15 mnutes, the solid was filtered off. The filtrate was
concent r ave@3nswdsr vacuumto dryness followed by extract paog/ushsoesd id with
1 L of hot acetonitrile to give the crude conpound of formula VII in
acetonitrile (after filtration). Renoval of solvent foll owed by
crystallization from 100nL acetonitrité3and 600 nL of THE gave the desired
product (Formula VI1) in -70%vyield. 20 Exanple 6. A Third Alternate
Preparation of the conmpound of forrmula VII: The conpound of fornula VII

was al s mraeve fbrjamiosbhs These safts Wefe wdishiet Wwithb eeitdf m-butanbbwhighfwasst
converting it to the N-oxide _and then coupling the N- oxide with

4- pi per FaBYNed, with dne saveruSHIHSIR dha woghagrelutien wirs asiiates ard trn
PCT/ USO ; t j ' ' = :
Ur ea. 208 NORE00 Y Gy Rpe e M B i i fofBinging, 6 o
OH OxonbutcORyaes wrélcdhddtitrated @ Bnegilam heioirwad diskelvid dx 2del of THeF @t urry of
3.3 kg of_phthalic anhydride and ,K 3.15 k f .urea hydrogen peroxide in 8 L
of dcet BRI e spligionkes alowly Gpeledthabork B Cs):\%ﬁaﬁjsc%%&for%%wgﬁe t he
ethyl e ' ' L Bl | ed while the tenperature
vvasycontar)ﬁ(ftg% aég#g\%dgggfw’&@t'ag?ms?] r??&qnﬁ@ﬁ]@g?br 3 hours, them;ol ution
was cool ed t Exadiplélih, A Seconsl Altdavate Methondsof Breparing tie CdmpoindiafSO3
and 4.6 _k f in 12 L of H2 aqyeous sol uti.on extracte
three « Fatmua MIFERa compdina S faritacf v mad Hechion g e hegrep P
concent paffhul® VIl Biethe T8I SRR 'HEcduréOTed 8l8rr bf 96%0gybfddnBsuriNoPiormula

10 XIV and 669 g of KHCOj3; in 250 mL of acetonitrile and 1L HO at 10-1 5°C, 617 g of

oxone was slowly added as solid. (Other bases like potassium carbonate, sodium

carbonate, sodium bicarbonate, sodium phosphate, potassium phosphate, sodium
hydroxide, potassium hydroxide and like, and other solvents such as ether, alcohol,
ester, nitrile and like, can also be used in this reaction). After stirring the slurry for 10

15 minutes, the solid was filtered off. The filtrate was concentrated under vacuum to
dryness followed by extracting the solid with 1L of hot acetonitrile to give the crude
compound of formula VIl in acetonitrile (after filtration). Removal of solvent followed
by crystallization from 100mL acetonitrile and 600 mL of THF gave the desired
product (Formula VIl) in ~70% vyield.

20 Example 6. A Third Alternate Preparation of the compound of formula ViI:

The compound of formula VIl was also prepared from the ester of 2,4-
dimethylnicotinic acid by first converting it to the N-oxide and then coupling the N-

oxide with 4-piperidone hydrochloride monohydrate as shown below:



1H NVR (CDClI 3, 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) . Hydrwbysios496@ t he acid: To a solution of the above oPCT(USvhyd25%8St er)
in 4.5L of THE at 20-30C, a slurry of 1.05 kg of LiOH H20 in 3.9L of H20
was added. The 15 solution was heated to 40C and stirred for 2 hours.
After cooling the solution to 20 30C, - 2he aqueous sol ution was extracted
with 1.5L of TBME. The separated agueous |ayer was then added 2.3 L of
concentrated HCl. After cooling the slurry to OC for 1 hour, the solid was
filtered and dri ed under vacuum at 60C to ghve the desired acid (2.5 kg)

in 89%vyield gyerit he conbi ned above-notjed fjwo steps. 20 1H (DVvsO, 400
MHz): 8 8. 22|(\cr JX¥te ppthalig aphydride 00 (AJ=6oi Hg;onl H) ks, 3H),
2.25 (s 3H). 03/ 084989 HRET/ USO3/ 09253) -25 FThefoftt ing alternate

oxi di zi ng reagents can be used in the NMboxidation: nCPB N pht hal i c

anhydri de/ urea. H202; KWhO4; oxone; 03; @) a peraci d. NaCHAcan be used in
the hydrolysis step to the acid instead of LiOH Instead of starting with
the ethyl ester, 2,4-dinethyl nicotinic acid nay be 5 dlrectloy oxidized to
the N-oxide too by using oxidants such as nCPBA; phtgakjc

anhydri de/ urea. H202; KWhO4; Oxone; 03; or a peracid. 4dstrypl c rocedure:
To 2,4- dinet h)/ nicotinic acid in 5X water was addedHB eq C33. To
the slurry, At g ogfionoxone was added. The solid waBAfilter gd BEF. The
filtrate was acidified wwth HC to pH about 1-2. The slurr
OC for 1 hour| The final product wgs iGolated by 10 fi

was cooled to
i on.

Preparation OROTBIBHEIR, &V, for ul gVl To an agit \ y of 100g
of 4-pi peri dong nnnohyd%a—t—e—hyd—r r| & sal-t;--1209 lf , 4- t hyl
nicotinic acrd- oxi de, 150g of ERE~\hydrochloride sa oof HOBt

in 500n of Hdf was added 225nL ofL triethyl am ne. Afte& addltlon t he
m xture was heated to 50-55C for 3~hours, is cooled 'to roomtenperature,
and agitated overnight. After this period of time, the mxture was

filtered. The wet cake was washed with 1 L of hot THE four times. The THE
washes were Phepacation otthe Neoxidest ur dhgiurfy pt 3340 ebphthalic QO‘B@"("@B@B

(d. o RERPuLEi el bt fy ﬁzé&}ow%w%ﬁé%%%ﬂ%”w 0
4. 06- 3. S6lution of FHkg &.the dthyyl éste) of 2,6direntyRidatinkc 48id( was Hdded2wHile ¢me
temperature was controlled below 40°C. After stirring at 40°C for 3 hours, the solution
was cooled to 0°C. Then, it was added into a solution of 2.1 kg of Na,SO3 and 4.6 kg
of K,COj3 in 12 L of HO. The aqueous solution was extracted three times with EtOAc
(5L each time). The combined organic layer was concentrated to give the desired N-
10  oxide in 95% yield as an oil.
'"H NMR (CDCl3, 400 MHz): 68.43 (d, J=5.3 Hz, 1H), 7.02 (d, J=5.3 Hz, 1H), 4.42 (q,
J=7.1 Hz, 2H), 2.51 (s, 3H), 2.32 (s, 3H), 1.44 (t, J=7.1 Hz, 3H).
Hydrolysis to the acid: To a solution of the above oil (ethyl ester) in 4.5L of
THF at 20-30°C, a slurry of 1.05 kg of LiOH.H,0 in 3.9L of H,O was added. The
15 solution was heated to 40°C and stirred for 2 hours. After cooling the solution to 20-

30°C, the aqueous solution was extracted with 1.5L of TBME. The separated aqueous
layer was then added 2.3 L of concentrated HCI. After cooling the slurry to 0°C for 1
hour, the solid was filtered and dried under vacuum at 60°C to give the desired acid
(2.5 kg) in 89% yield over the combined above-noted two steps.

20 'HNMR (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).



2H), and 2.28 (s, 3H). Exanple 7. Preparation of the Conpound of Fornmnul as
VI and V: The synthesis of these two conpounds is described in pending
provi si onaib opasest  application, Serial No. 60/ 329,562, Prragofeesber 15,
2001. The follow ng summarizes 25 the details: Preparation of the
N-trifluoroacetate fromisonipecotic acid: To a suspension of 440 g of

i soni pecotic Acid in 1760 nL of isoprod§F acetate at 0 - 10 C was added
880 nmL of trifluoroacetic anhydride over at least 2 h , while naintaining
the tenperature below 30 C. After conplete addition, the reaction m xture

was heat ed tﬂfhéofdﬁﬁ\mngﬁéltgmafétcﬁ(dlahguie s da@ beagdddiin tha t NHoXid@mn:
cool ed to_about room erature, and 1760 nL of_ isopropyl acetate was

added. 'I"rféPBéa@b'ihé‘HCﬁﬂlanﬁ@/W@@ W2 41\ 8Q95010PeT 35082 PEPERd. - 26 cool ed to
bet ween -10 |

mai nt ai ni ng &?]_tqigrgréfé)ra rogHFbie h&/a?cgy%;’ Eﬁ?fgﬁ&gs cp?ﬁs dgrm’@'_Le addi tion
of 1364 g oLnleé@«ﬂ sﬁsbartmgm?]mmgmﬁmytestet,lmn -didmiettey| mmounmat;mmawbe ]

t enper at ure be e, bi sic mxture was, stirr or ahout 3 h at
roomte @ﬁ:tam@'ze%ﬁ@%ue@u@e Q yeﬁ'w&mwa 3&%%'&@96‘3& ed with
880 N ahn GRRYGRYHASE lifo,. Dfoné WPLREDdrae! ARYbicACSLRLEYROITY( an vas

washed twice wth 8 L of a 15% s ori de’sol ution each ti'ne. The
r eact i odiméthyumieotieis acishioeX wateravasadded 8 erp20 KaCO;. Upothecbarry,rig] eghef

roduct started t taI [ i e m s .cool ed r,oom,t ture
a1 6a%ame eS At Mo iciian fitsiel ot e BtEate o Seid el S HETREAR e
-5 C angdpbulCl-2stTHe gdrr&@ﬁaslcdble@&do?(bﬁﬂ f hbtier ele fi ﬁﬁl%@@hbﬁﬁé@%oféléd% Was
washed with 440 eptane, and then dried under vacuum at 55 - 65 C to

gi vié elittratioq. of the desi red N—tr| I uoroacetyl compound, np: 113.5 C.

Prepar ati on_Blobliaeet g il 86 L RIRBXIE TSR ol 97 apiboR: T @

suspensi on C rom

aEFve beep-dlpserldmmaﬁohjzdrafe lln,vmoolblﬁndersglty\indﬂzd &Euétlgyloﬁcdtimcnamtj N-

chl ori de ion mxture. was heated to 6 ver. out

St or anierershs of EOUl b dreahiands saimand 200 adOBs it Ba0RE G sadded
mhereu n i r each
b 11 a2opEbrirhyRimite AR CAASE IR oS fedted BYRDISRE: oPUTAMs.
addist i ovootedadd mmnmummjekatureiendeagnmembeém;gmmfteem periodroktimeethsas 20

gfﬁtfguhﬁxtg?e \Zv%s%lter eJ T%e wet cPa?(el vegs wéfs gcri vs% ?10%1 L 0* hot Tl-alp?t Dre tﬁmgso Of
THF washes were cooled to room temperature and filtered to give 106g (65%) of the
compound of formula VIl as white solids.
'"H NMR (400MHz, CDCl3) & 8.20 (d, J = 6.8 Hz, 1H), 7.05 (d, J = 6.8 Hz, 1H), 4.25-
20 4.18 (m, 1H), 4.06-3.99 (m, 1H), 3.52 (m, 1H), 2.62 (m, 2H), 2.48 (s, 3H), 2.40 (m,
2H), and 2.28 (s, 3H).
Example 7. Preparation of the Compound of Formulas VI and V: The

synthesis of these two compounds is described in pending provisional patent
application, Serial No. 60/ 329,562, filed October 15, 2001. The following summarizes
25 the details:

Preparation of the N-trifluoroacetate from isonipecotic acid: Toa

suspension of 440 g of isonipecotic Acid in 1760 mL of isopropyl acetate at 0 — 10 °C

was added 880 mL of trifluoroacetic anhydride over at least 2 h , while maintaining the

temperature below 30 °C. After complete addition, the reaction mixture was heated to
30 55 — 65 °C. After about 2 h, the reaction mixture was cooled to about room

temperature, and 1760 mL of isopropyl acetate was added. The reaction mixture was



chl ori de was added. After about 1 h, the reaction mxture was transferred
to 2370 nL of a 6 N hydrochloric acid solution pre-cooled to between 5 C
and 10 C.wDuwshswysi he transfer, the tenperature was nmai nt acmasobed2ssv 40 C.
The reaction flask was rinsed wth 470 nL of bronobenzene and 470 niL of
wat er. The bi phasic m xture was 25 separated. The organi c sol ution was
concentrated under reduced pressure to28bout 820 nlL. To this mixture was
added 1320 nL of nethyl tert-butyl ether, and 1790 nL of heptane. After
crystallization has started, another 860 nL of heptane was added. The
SUSPeNSicaBIctA® arbed -0 *BeiNeerC Owhefeupdhi 13200 &f vitdtet Ra8TaddBdWHlle and
the filtered. The collected solid was washed with 530 nL of cold heptane,
dri ed umkintadting HeitemperatioeI@l@vi1d . VidiS8ag foﬂoWérdabylélse additikntodr1864 g
conpound, t: 1 C WO /08495 PCT/ us03/ -27 Preparation of the
Corrpoun&’fggk/gﬁﬁ’qfﬂ%hmmx'ﬁeés@ Yiiangkhiomaintaining t ?'?91 mpesature delayt daeCeonmpound
fromth I d 10 nL
of mcet Seap i nﬁﬁiw?%%#‘feﬁq"ézﬁgmﬁ%Z%émﬁ@e'?ﬁ“?é’lt’iéi Bt 65 ¢
f or saboldyes was rEneovedaand evasnextacted with aﬁﬁ)ﬂndaobftlsnpropymaﬁ:atm'p%eture and a

oy B ool R e T LR
added t %h%ri@]‘e@d&ﬁtﬁ)rpéacmﬂﬂe nth@?ed&?oﬂm&ﬂﬂe%@c@ﬁcéﬁtrd@ twbbé&niaz*wm

ether. The layers were separated, and the organic |ayer was washed wth

1470 i Uponseaaling, theqirodugicstarted i orystaliize. I hegwixtrei was cadleditdeoaml ut i on.

The or t 0 e entrate

was di ?%@eﬁﬁqk"% %881 gﬁ‘?@%@?%t rtéjdo({ﬁ%ﬁrhg'ﬁ\"gﬁggﬂghc Qg‘?‘éi?gg%d again
to aboubefwdertls °Thends SCi bliéd &3t MBSand BieedilRleddpé colddie$88lidwagf net hyl
tent-butyl ether, and the concentrate cont ai ni ng the. conpound of fornula

VI was u@@@edmlltwmmhofslleinam,rm thenvdriddoundexdaicuuionall 55 pfiS G tagiven. i s
Pr epar a Ca d of For la Vfroma c nd of Formula WVI:
o BB § 6 s R BrRAC RO RAI VIR éd%r%aof Lotal sol ution
I ncl udi ng 24 n Al d .p red
- Exarrplg ?’r@&ﬁatb&&@‘ﬂo&ﬁﬁhde f ctﬂﬁ1 ;@g%‘ o

of et hpuspemsioy contairtimg 477 gI&Ehe. N-klﬂtmmbg@tyimmm@ﬂmn tba atnbvei@tep( h 8 N,

382 n1_ 20 d T | df 12 h
ot hed S0 SREET BrsrRotteraitedfas difed 257 otifionEeIS i PG ERAFO0EXE , or e
and washef Nadt8d €980 D64C bvér boliPAhater another 1-2 h, the reaction mixture

was cooled to 10 — 15 °C, whereupon 588 g of aluminum chloride was added in 5

portions. During each addition, the temperature was maintained between 10-15 °C.
After the addition of aluminum chloride was complete, the reaction mixture was

20 heated to 65-70 °C over a 3 h period. After about 1 h, another 70 g of aluminum
chloride was added. After about 1 h, the reaction mixture was transferred to 2370 mL
of a 6 N hydrochloric acid solution pre-cooled to between 5 °C and 10 °C. During the
transfer, the temperature was maintained below 40 °C. The reaction flask was rinsed
with 470 mL of bromobenzene and 470 mL of water. The biphasic mixture was

25  separated. The organic solution was concentrated under reduced pressure to about
820 mL. To this mixture was added 1320 mL of methyl tert-butyl ether, and 1790 mL
of heptane. After crystallization has started, another 860 mL of heptane was added.
The suspension was cooled to between 0-5 °C, stirred for at least 30 min, and the
filtered. The collected solid was washed with 530 mL of cold heptane, dried under

30 vacuum at 40-50 °C to give 5379 of the desired ketone compound, m.pt: 96.1 °C.



MIBE fol |l owed by 200 nL of MIBE. The resulting crude product was dried
under vacuumat 55 C for 2 days to give white solid (294 g, 929% . This
crude prosoososeaso found to contain 91:9 ratio of the E amdTArSOX09rES
respectively by HPLC analysis. The 25 two isoners could be separated for
anal ysis. 1H NVR (400 MHz, DIVBOd6) major (Z- oxine): 8 8.99 (bs, 2H), 7.63
(d, J =8.4, 2H), 7.27 (d, J 8. 4, 7-3.99 (g, J =7.0, 2H), 3.24-3.21
(m 2H), 2.90-2.84 (m 3H), 1.85-1.82 (m 2H, 1.71-1.64 (m 2H, 1.12 (t,
J=7.0, 3H); mnor (E-oxinme): ~ 7.60 (d, J =8.4), 7.44 (d, J = 8.4), 4.13
(q, J = 7.0)Pregaration! of the<CmpouritfofEFanmuta ¥I: PrepaArsdlith edntairtgConpound
of formula VilT: The hydrochloride of formula V (10. Qg, 28.8 mml) was

f r ee- bad93 9ufithe ketang cqae@m%fr@mberﬁgovgrﬁiep 13538 gcﬁhégdﬂsaﬁ'ﬁ'ﬁ%l um

car bona 50

PCT/ usoé?l?gg%?m‘g %%!Eﬁase rgf orma;?/ 56%%{\,2\;%@(}?%1;%)6 Offrlhgfh @%é%@é? ) and
added t gandérareflaxpoabdutods °C domathaut\d th. '(t?e E@ctlaﬁ nmtllr&a wa‘ﬁc ¢(&Tledﬁ) rdomit es of
agitation, acetone cyanohydrin 7(2 9g, | ) was added and the soI ution

was Swar HsaPeraturer angk a spheionsRfd 70WLrﬁf>?(5ﬁ sOUR ydrdde Was @ddesla T

t h t
e T et R
sat ur at addedvd & miatuee of 10@0 mhL- pf wateraudnﬁe‘cﬂ?immlLerg‘uhathypm blnmbetdar i ige

distillation. Additiopa cet one c nohydri n added and
The' 1 eslveR et SeRAethand e Groast B iasvas ed M ATl oL b it Tho
reacti ObeIGWéHLHyewﬁﬁnﬁ-_' 69 Sodig! ctﬂé’nd’@%lutlaﬁ‘eﬁ@|dr§§n|%bﬁnt|69|\h@§t ed
filtered, washed with ethyl acetate (20 m-) and dried” in an 10 oven to

af fior d @@n@n@ra@@ﬂ% alpoutt 73 mbnplhenebrsientraiarwig dilutad withi8RORNI 0b e,

CHCl 3, i f di t : = 6. : d J-=
8.4 Hz, %B@( ﬁet?‘grglﬁ'gs Egﬁ)%{e??%g%ﬁ[ﬁ%%&g‘“mﬁ Brﬁd'sﬁ' %?Opbvl‘!assugresol ved
m 1 We ehtdl 4 aanleh 8‘8@ n*rH_Zof ﬂié)hyl Berfbt) ethmréﬁ@lh@dondéntr&té codtahitgn 1
H, 3.0 (m 1 unresol ved, s and

2
over | apmwwom of fprmutaovl was %ﬁﬂé’ééﬂ&/@@d sﬁ@p s;_hrﬂytly witBoutradditiong pr |
unr esol y ,ﬁlﬁ 1.2 (t, J = 7.0 Hz, 3H: 13C NVR (400 Mz, CHCl 3,
m xture | ast ereorrers)
6156. 1, 158. 3Paét5aratubagoﬁhbaaomptﬂmmoﬁsanﬁun£v ford4 conieud dFosmid4. 6, 12
2.9,117... .7, 71. 69.9,.68.4, 60.5 45.9, 44 2 42.8, 42.3,
41. 4, 4¥ko ' §t§°§ solution ofge gompoynd %fdéoj la &’h?GPO@‘iL%f toted sglutigh 5 37 3,

?2 2 lgﬁrgudlr?ﬂ? g'ct-gbtivé 8ofnpoh@nPin bt teirﬁb&tyl éthef aslpreparelin Exangile

3) was charged 758 mL of isopropyl alcohol (“IPA") and 2280 mL of methyl t-butyl
ether (“MTBE"). An anhydrous IPA solution of HCI (4.8 N, 382 mL) was added
20  dropwise. The resulting slurry was stirred for 12 h and then cooled to 0 °C. After

stirring 2 h, the crude product was filtered and washed with 200 mL of 1:2 of IPA and
MTBE followed by 200 mL of MTBE. The resulting crude product was dried under
vacuum at 55 °C for 2 days to give white solid (294 g, 92%). This crude product was
found to contain 91:9 ratio of the E and Z-oximes respectively by HPLC analysis. The

25 two isomers could be separated for analysis. "H NMR (400 MHz, DMSO-d6) major (Z-
oxime): & 8.99 (bs, 2H), 7.63 (d, J =84, 2H), 7.27 (d, J = 8.4, 2H), 3.99 (q, J = 7.0,
2H), 3.24-3.21 (m, 2H), 2.90-2.84 (m, 3H), 1.85-1.82 (m, 2H), 1.71-1.64 (m, 2H), 1.12
(t, J =7.0, 3H); minor (E-oxime): 0 7.60 (d, J=8.4),7.44(d, J=8.4),4.13(q,J=7.0),
1.25(t, 4 =7.0).

30 Example 8. Preparation of the Compound of formula VIli: The hydrochloride

of formula V (10.0g, 28.8 mmol) was free-based using ethyl acetate (100 mL) and

15% aqueous potassium carbonate (30 mL). The organic layer containing the free



MP. 207.6 C. Ms. Calcd for C28H34Br N5O3 568, found 568. Exanple 9.
Preparation of the Conpound of Forrmula I: Trinmethylalumnum (20%in

t ol uene, 8O opbsdpsmas sl owy added to an agitated slurry ofPcrhsozerpound of
25 the formula VIl (10.0 g) in 50nL of THE at -15C. To this solution was

t hen added nethyl magnesiumchloride in THE (3.0M 8.9 g). The reaction was
agitated at -5 to OC for 24 hours, and8quenched into aqueous sodi um
citrate (10 g in 100 mM of water) at 40-50C. The organic |ayer was washed
sequentially with 2.5% sodi um hydroxide (50 ml, twice), a solution of 5.0

g of sodhseoffdrimil® Vil wasOnvadhedf withinaiter (@Jﬁ)dnt_heﬁd@ﬂdéaﬁ@théﬁomﬁﬁumibf The
resulting solution was concentrated under vacuumto an oil ;cont ai ni ng WO

03/ 0849kgmuta Mlidgm $Pmmalp Allertd grigytes of agitatiommseirnessyansnydra (.99,
94. 39
(Som) £5 TP aG8EP B S ERK A affia 10 W%Rﬁ%o%ﬁ%ﬁéﬁéﬁﬁ‘{“?? 5 8. 14
( d J —\Aﬁis&:dﬁz:enttalé)d vid 2hto$pheric msﬁllaltldﬁzto 8HNL. dvet@n &0 hody peiod3 The, J
2. 94
( m 52H) reaz:FP?g v(qz,s‘ ?upé}]qf d.é’?g@ og'é%a r(%lodzﬁ_y)er vémgl'? e%yﬁgc%t%}e igg.“ate

and 2. Z%tﬁgﬁate?ﬁ()o %L}@Ja% &f’de(d‘fh rgb%la H%—)o&%r(srﬂur%g"alstllﬂatlaﬁ Aduitidhl 1. 53 (m
2H), 1.3 3H), and 0.91 (s, 3H).

Al ter natacef@nerce@aaaydmn(bﬁg.t%nmlmmmcadﬂedfmdﬂhweaul’tamh me(tufﬁlvwmmemm

(20% i n_t ol uene n ry of
CompoundzSatsasan il et arstefd i RoatyBY nidtie S A A &280¢ L
flask AThersdlibawer8 coledty filteran a&ishedatttpeingPaéattd (20THE) add diikd idaB €q)
was added to 30 nL THE cooled at 20-30 C. To this soI ution in flask B was

adde@d t pverthaffardhs. ﬁm&%mfthemmmd @LfO"PrE'a Mllgeq). The solution in

flask B ' iyned 3 L dto
t he bat é%@ﬁ@@%@?ccﬁ%sé g{a %o\;\éga%é | Pre érg?o o‘]lcjrfsés%r';@ \1\@5 ﬁ‘d’(rjfa
quenched =5 QUHARIER TS e tIBLHE! 2HE 1.0 (€0) E6. 264, rrH)ozi quat QIrDre§c§ll/eld ngn at
40-50 C. The organl c layer was sequentijially washed wi 5% sodi um

hydr oxi dE)(%8 (RLIT 7.8rde. tdhbn 3 (or. M@éPIVPQO"h@)") &Rém ésLm Bt st ®n was

t t d of f I
concent L SENLTHS SAE LTI A RBNR S Pofff i BT of formla
Pr epar aunmesobied, Ing, 1Edyp@iand df7 (byr omdesoXedThe St-Hnputhd ef? 0 Hzy Bbll),a X was

Prepar eq ARk OO R, CHRE Mndir L b diadterbomeRs! €M @pplication Serial
5 156.1, 158.3, 145.3, 139.9, 134.4, 133.1, 132.6, 130.9, 130.6, 129.0, 126.3, 124.6, 122.9, 117
.7,71.3,69.9,68.4, 60.5,48.6,47.3,45.9,44.2,42.8,42.3,41.4,41.0, 39.3, 37.8, 36.4, 36.0, 3
5.1,34.7,33.8,33.4,32.5, 31.3, 30.0, 28.7, 20.7, 194, 18.1, 16.9, 16.4, 16.1, 15.7, 15.1, 14.9,

20 144, 13.8, 13.2.
M.P. 207.6 °C.
MS. Calcd for C,sH34BrNsO3 568, found 568.
Example 9. Preparation of the Compound of Formula I: Trimethylaluminum

(20% in toluene, 50 mL) was slowly added to an agitated slurry of the compound of

25  the formula VIl (10.0 g) in 50mL of THF at —15°C. To this solution was then added
methyl magnesium chloride in THF (3.0M, 8.9 g). The reaction was agitated at -5 to
0°C for 24 hours, and quenched into aqueous sodium citrate (10 g in 100 ml of water)
at 40-50°C. The organic layer was washed sequentially with 2.5% sodium hydroxide
(50 ml, twice), a solution of 5.0 g of sodium citrate in 50 ml of water, and then of water

30 (50 ml). The resulting solution was concentrated under vacuum to an oil (containing



No. 60/368,707 filed of even date herewith. The details are summari zed
below in accordance with Schene 3: ON,O0O S MO C' MO OO OHCO Os

25 F3C DABG@3A8@SICI To a solution of the al cohol conpoundP(C3aB0%09283 epar ed
following the procedure described in Baroudy et al, WO 00/66558, published
Novenber 9, 2000) and 1, 4-diazabicyclof?2,2,2]octane ("DABCO', 214 g) in
1500 nL toluene was added a WD 03/ 0849%9-PCT/ US03/ 09253 -30 sol ution of

4- chl or obenzenesul fonyl chloride (345 g) in 1500 nL tol uene at a
tenperature between -5 to -15 C over 1 h. The reaction mxture was stirred
at -5 tg.2r éﬁf Sctivey cd'mbo@ﬁtﬁoﬂfdﬂmm?ﬂ(% 3%)\/‘3163!’ tld ¢o@Bolhd wabrystapizesi c

m xture was stirre and t he_aqueous | ayer split

of f. Th&om'gawwn¢tay|@fh%(§owé)sﬂseeaff%d%4a G@omfs\uhlﬁ%ﬁ%d%m d (1500 ni)

ol at o IYMETADAHE et RPAERTRe R e THO LD o ¥l 2
direct!| ymi ZH? rt399!.f3()dl |J)¥M6”8] H3t ﬁpl) ANZBQI ma(mva 4 OZL (FReH), Base®ev et aH)j zed
from toI uene/ hept a re sul produ was isolated as pale

el Bow 2.6 Ah0), PGS T, Ged SIS (5 3H) 02 48-235 (Mo kiIre 2omnbs 217, 73
e, 3”&2%3?9 5295794 i 28 15 gy, T.78%04 B g B ap €. Tl T

J2 = 4. 3,261 Hp,(nB.18), ¢ 81,7 @t)3H)-eadll.@1 {<,.3H)r epar ati on of the N-al kyl at ed
product The sul fonat from Exappl e 10 and the N-Bgc-prate tc?o| RNE)eram ne
conpound (1688 A gpargtion ohihe compaung.of lgrMwalpfnmetnyalymgymp 14
F3C d Wﬂ Fo"i&‘erlhla q??nmU 2 @eq) was slowly added to an agitated slurry of compound
10 of formula VIl (10.0 g, 1.0 eq) in 20 mL of THF at —10 °C in flask A. In flask B, methyl
magnesium chloride (3M in THF, 17 mL, 3.0 eq) was added to 30 mL THF cooled at

20-30 °C. To this solution in flask B was added trimethylaluminum (20% in toluene, 17

mL, 2.0eq). The solution in flask B was maintained at 35-40 °C. The solution from
flask B was added to the batch at —2 to 2 °C. The batch was stirred for 6 hours and

15  then quenched into aqueous sodium citrate (10g in 100 mL of water) solution at 40-50
%C. The organic layer was sequentially washed with 2.5% sodium hydroxide (50 mL )
and then with water (50 mL). The resulting solution was concentrated under vacuum

and contained 9 g of active compound of formula I.

20 2. Preparation of the Compound of Formula lll:

Example 10. Preparation of the Compound of formula X: The compound of

formula X was prepared as disclosed in pending provisional patent application Serial
No. 60/368,707 filed of even date herewith. The details are summarized below in

accordance with Scheme 3:

O\AD

\\’/

DABCO
25

To a solution of the alcohol compound (300 g, prepared following the
procedure described in Baroudy et al, WO 00/66558, published November 9, 2000)
and 1,4-diazabicyclo[2,2,2]octane (“DABCO”, 214 g) in 1500 mL toluene was added a



15 mxed in a m xture of toluene (40 nL) and acetonitrile (40 niL)
containing extra-fine potassium carbonate (14.0 g). This slurry was heated
at 80- 85 wofoansd8 h and cooled. Solids were filtered andPclhasbssant e was
concentrated. HPLC analysis of the concentrate showed the presence of 18.7
g product (85%yield, RS/SS ratio: 95.9/4.1). The N-al kyl ated product was
isolated as the HCO salt. 1H NVR (DVvBO386): 20 11.90, 11.51 (split br s, 1
H, 807 (br s, 1 H, 801 br d, J =6.6 Hz, 1 H, 7.86 (br d, J = 7.4
Hz, 2H), 7.37 (br m 5H), 5.29, 4.69 (split br s, 1 H, 5.11 (split br m
2H), 3. QBtftiodDf A-BhlordbefiAbnesulishyl ShioAdt: (345 4#in 15GBnils@ludnedt £, 3H) . 25
WD 03/ 084950 PCT/ US03/09253 -31 Exanple 12. Preparation of the conpound

of for miemprratHee betweesrtd ta =15 "over (ho-The reaction mixtewas girged at yc]g | N
X J: X ~, ~ . X : .
Bl o 115 17 Htauindd Wil RERTISQ ) Tt kiR, BgGHfed TOM
c_oolhed. daIIn.e. fﬁegwﬁ}eggdt:r?nwhe gwxﬁa?oum?ayeid gpl;ﬁcf(f{b ?heler?rteiav:aryeg ?ﬁéng wastsd | ed

t sodl.um . .
ol Gne with @8 Visaibie RofbIR0R T Kioued byspwatad sodngspicartonsts L)
concent rr?‘E)‘?dTﬁé’cﬂﬂpd\gmrgBugﬂo\}va? Ié';olra@eap lgRLamsEsRhtrhfiofl. Thel@GddR: leﬁgﬁ%

yield) of the co 0 or mu X. Pure tree base (clear oil) was
obt ai nedoafd ke useddlirectly imthe fohowingtstep.aphgrnativeliMe coalddeyecrystattized, 4H),
4.16 (t,,.J = 5.7 1 H-, 3.80 2 .38 (s, ,3H).,..3.090 2H), 2.78
(m 1 rifrom ioedghepigne gogis Sffonpld proglicfat jsqitelr o o™ 1y
1.18 (d,crylstéls%@e.lﬁ(zjg, A9 yiel@, @.[50880i°0). OH IMRYCBCI;F: T3 ¢m( ZHS, ysega, 335
mL met hanol was added the 15 above free base in 35 nL toluene at 55-65 C

ovei0 1 I 8:3rdz,r 2"t 3h(stid). (§6404dd, In&al SdJat 453 1), 8. Fo(ddi . 1 - told =d

slowmy to,0 T li,ds e filhtened, she ith isopropanol (70 M),
and dri e784’a1|%58'-'@§(®?ur‘{aer%@ijib{?um“t:’g 1$ﬁé?'\gﬁt(%é§'t_|¥rt rate of the conpound of
Formul a X. Wexamplkl 11l Rreparati@ of the€N-alkylated prdducite| d) . ThersuifdRate

from Example 10 and the N-Boc-protected piperazine compound (16.6 g) were

H
[N],Me
N
MeO
O, ,/O )\ H Me
S O OBn -
SRR g
N OBn
FaC” o KCOs e - N

15 mixed in a mixture of toluene (40 mL) and acetonitrile (40 mL) containing extra-fine

potassium carbonate (14.0 g). This slurry was heated at 80-85 °C for 30 h and
cooled. Solids were filtered and the filtrate was concentrated. HPLC analysis of the
concentrate showed the presence of 18.7 g product (85% yield, RS/SS ratio:
95.9/4.1). The N-alkylated product was isolated as the HCI salt. 'H NMR (DMSO-ds):

20 11.90, 11.51 (split br s, 1H), 8.07 (br s, 1H), 8.01( brd, J=6.6 Hz, 1H), 7.86 (brd, J =
7.4 Hz, 2H), 7.37 (br m, 5H), 5.29, 4.69 (split br s, 1H), 5.11 (split br m, 2H), 3.00-4.30
(br m, 7H), 3.30 (s, 3H), 1.44, 1.36 (split br s, 3H).

25



(D20): 7.60 (d, J =8.2 Hz, 2H), 7.49 (d, J = 8.2 Hz, 2H), 4.32 (s, 2H),
4.27 (t, J =5.8 201 H, 3.84 (m 2H, 3.38 (m 1 H), 3.25 (dd, J1 = 13
Hz, J2 :\80@3,10249501 H, 3.20 (s, 3H, 3.09 (m 1 H, 2.86rCmusdif92s2.68 (m
1H, 1.21 (d, J = 6.5 Hz, 3H). Exanple 13. Preparation of the Conpound of
formula Xi: To a suspension of 100g of
pyri m di ne- 2, 4-di met hyl - 5- carboxylic adld (disclosed by T. Kress noted
earlier), 111 g of 4-piperidone nonohydrate hydrochloride, and 99niL of 25
N, N N,N -tetramet hyl ethyl enediamne (TMEDA) in 1 L of acetonitrile at -10
to OC, 102nExampleti2aPespafaion oftheocompount LB rmulh X vhDAts\ertratetded
over a period of 6 hours. After the additions, the reaction m xture was
agitated for 0.5 hour and filtered. Methanesul fonic acid was added to the
filtrate to pr 6I pitate the excess WD 03/ 084950 PCT/ USO;&,{GQQZSB - 32 TMEDA
as its bis-sal mcezjlg%rlltrlle was then displaced by |sopropyl :tgtate vi a
f

azeotrope dis i latidg. Af ten Hehe sol veRtTaffesphat emen re was
filtered agH‘ﬁQp | t r ate—was c&ncentrat-ed—eo0l eg‘{g%gw 0C for
crystalliza @8ration, the wet cake Cr ed underNhcuum at
35-45C for~12 hours to gi/e 99-115g (65- 5 75% of t he conpoundd-oértrater nul a
Xl as light yellow solids. "H NWR (400vHz, CDCI3) 8 9.02 (s, 1H), 4.16 (t,
J =6.8 Hz, 2H), 3.55 (t, J = 6.8 Hz, 2H), 2.66 (t, J = Rtdbtrdte, 2H), 2.52
(s, 6H), and 2.45 (t, J = 6.8 Hz, 2H). Exanple 14. Preparation of the
conpound of forrmula XIl fromthe conpounds of formulas X and XI: 10 Usi ng

Acetsone cyanahydirbdtict TorR EXGHIFIY 19189 ) i Adafsllih O HORG0ARL] e n af the

conmpound of forrmula X (from Exanple 12)7'in 500 a solution of
15 g 095KDO0E end tooledi dfe W@uémg\me(ttaedr@s waabetiwthttpbwnﬁdwmamd ed at

washed Bcficd w4 GGR narSusIS Bt ds R R bpr o BB v e By
150 L edludved Blice BhE IRickavashddyith whiteMBriced ZHiRd bfgym‘@ldyﬁr A abnabnifated2C.
The resulting solution was added nore Et OAc to reach 700 ni vol une. Then

27 g (otaaws aneil. PPLCRNAYvYSshawedr! 23 atiaebage (%% Mekﬁx%frﬂiﬁ E€OMPOURSEs _
3221%& onf SORNEE Y Bh e o R iR FhaREA BRRP RO EORmA U7 *Fir'e' "
acet onechm;mtogsabh n'il MR, (CD@IS5 7068 s, by, 4dbdt).) T5e7 Blal UH),3180&m, 2B n
:lof)m |yo Iaséa Eﬁc@ﬁbr( gglt)Q%%7§g g('f‘)? é%%gaﬁ)g?‘&)aﬂ ) ),gt’c-)ﬁzm( gg?vrrL) was
added ay BOQe sk 9H)oved @Yy 2@)3 Mz, 8H)Hept ane.
To a solution of D-tartaric acid (7.6 g) in 135 mL methanol was added the
15 above free base in 35 mL toluene at 55-65 °C over 1 h. The resulting slurry was
heated at 55-65 °C for 1 h and cooled slowly to 0 °C. The solids were filtered, washed
with isopropanol (70 ML), and dried at 50-55 °C under vacuum to yield the tartrate of
the compound of Formula X. White solid (m.p.: 209.7 °C, 17.7 g, 92% vyield). H NMR
(D20): 7.60 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.2 Hz, 2H), 4.32 (s, 2H), 4.27 (t, J = 5.8,
20 1H), 3.84 (m, 2H), 3.38 (m, 1H), 3.25 (dd, J1 = 13 Hz, J, = 3.0 Hz, 1H), 3.20 (s, 3H),
3.09 (m, 1H), 2.86 (m, 3H), 2.68 (m, 1H), 1.21 (d, J = 6.5 Hz, 3H).

Example 13. Preparation of the Compound of formula XI: Toa

suspension of 100g of pyrimidine-2,4-dimethyl-5-carboxylic acid (disclosed by T.
Kress noted earlier), 111g of 4-piperidone monohydrate hydrochloride, and 99mL of

25 N,N,N’,N'-tetramethylethylenediamine (TMEDA) in 1L of acetonitrile at —10 to 0C,
102mL of methanesulfonyl chloride and 198mL of TMEDA were added over a period
of 6 hours. After the additions, the reaction mixture was agitated for 0.5 hour and

filtered. Methanesulfonic acid was added to the filtrate to precipitate the excess



After seeding at 80C, the solution was slowy cooled to roomtenperature
and stirred for 12 hours. The solid was filtered to give 52.5 g (87%

yi el d) ofwOle/osimsi red conpound of formula XI1. 25 Using NaCWusI@es2s3o a
slurry of 20 g (44 mml) of the tartrate of the conmpound of formula X
(from Exanple 12) in 160 nL of iPrOAc, a solution of 12 g of K2CO33 in 120
mL of water was added. The solution wa82stirred at 30-40C for 30 nminutes.
The | ayers were separated. The organic | ayer was washed with 120 nlL of

wat er. The organic | ayer was azeotropically dried at 80-90C. Then 10.8 g
(46 mMmvIPMBOAQs rtshslscsymmeﬁbrmfnléwémem éﬁbp%&d&ﬂd@ﬁg&fpﬁ hevatb Wy 3.2 g (66
nmol ) of NaCN. After chargin .8 nL (46 mmol the slurry was
heat ed t3geotiep@Aistiation. é’eﬁefftb‘? SQWISBU@'SP'WQH“I%\‘@B%FW@G\M@‘# filtared @gein.oocC

ond ot il PAELRE BH ol 15 V08 PSRRI AP AR, 2,

was addeide welbake (Mautdrrml uv&ﬁersﬁabunﬁnbtfafr 430 fm t2hears fohgivé et Hg\E=
dri ed under vacuumto a

separ at and organi c |.ay azeo |caI I

vol ure ?%“/z)sor}ﬁhec H@Oé‘ﬂplﬂf?%rﬁn'ﬁ\vgi(' @ﬁ‘ 'ﬂQ)’VISQ fix and 20 nL of iPrOAc was
added, fipl §ieptan |_Ug 1 Q

t enper at ﬁr'g PPGO@X%%%%% Zf%I \ o(g'l ?Hb%i@ﬁ ; h%l??/'—sl ?O%%flla 68%
filtere@H)p2@6\e L2648 Biz( 9H) 2. QQchBH)obndiﬁe%IﬂsUr:eﬁ 8clapridnd of for mul a
XI'l. Exanple . fromthe
conpound of RSN A mreparafl = 2 2 tia At B
10nFormg°?n dm‘jé‘ 11?5, )@t. 15- 20C 164 (328 mol ) of Al Me3 (2. OM

in Tolu '151n1_(452mm|)of MeMgCl (3.0 Min
THF)0 at a IS £ nobyd- 30CToThelustyofrp gél. 13 tmol) efithet tarigata0C f or

2 h " d nst f
Sodi um Of ”ea?can“’ﬁﬁu%*‘fae Pk bR Eeinple Sl Brind S ERRe, Ssohiich S
| ayers K DPARATOIMAIS WateRWas dddetaYRE soRAioNAEAEstinéd bt 3690BCabr G0 NaOH

tw ce. $%e organi c | ayer was azeotropically dried under vacuumto give an
oi | cont@indtesg The |§Y©'TS werts sepafaieslouliie ogaNGRKEr was washegoyith alsgiutionhe

compounds a8l SOKIBRT oAl bt alBY (R,RAMPIAE Tt O L PREBRIE B8H

salts o reac I'Ng Wi a sui
desiy ed waSladeotrdPidatiy Inlneduﬁs7588$)0/\eﬂhe I@;Mihg solutiors &vaskaddeddmore Et@Aaté and
are al SOre.':ljc(:ahs$r I beLdvcl)ISm%?nPhen 27 g (0.1155 mol) of the compound of formula XI (from
Example 13) was added, followed by 10 mL (0.11 mol) of acetone cyanohydrin. The
solution was slowly distilled off EtOAc at a rate of 1mL/min for 6 hours. More acetone
cyanohydrin (5 mL, 0.055 mol) was added. The solution was again slowly distilled off
20  EtOAc at a rate of 1mL/min for 4 hours. The solution was concentrated at 80-90°C to
80 mL of volume. EtOAc (50 mL) was added at 800C followed by 200 mL of Heptane.
After seeding at 80°C, the solution was slowly cooled to room temperature and stirred
for 12 hours. The solid was filtered to give 52.5 g (87% yield) of the desired
compound of formula Xil.
25 Using NaCN/HOAc: To a slurry of 20 g (44 mmol) of the tartrate of the
compound of formula X (from Example 12) in 160 mL of iPrOAc, a solution of 12 g of
KoCO3 in 120 mL of water was added. The solution was stirred at 30-40°C for 30

minutes. The layers were separated. The organic layer was washed with 120 mL of

water. The organic layer was azeotropically dried at 80-90°C. Then 10.8 g (46 mmol)
30  of the compound of formula XI was added, followed by 3.2 g (66 mmol) of NaCN.
After charging 3.8 mL (46 mmol) of HOAc, the slurry was heated to 70°C and stirred

for 1 hour. The temperature was raised to 90°C and stirred for another 2 hours. After



provi si onal patent applications, Serial No. 60/334,330 and 60/ 334, 331, both
filed Novenber 29, 2001. They may al so be fornulated into suitable

phar macewO®abs49smnposi ti ons usi ng techni ques well known PoTiuses@®25kKi || ed
in the art, as well as the techniques described in the afore-nmentioned WO
00/ 66559 and WD 00/66558. 25 It will be apparent to those skilled in the
art that many nodifications, variation8d3-and alterations to the present

di scl osure, both to materials, nmethods and reaction conditions, my be
practiced. Al such nodifications, variations and alterations are intended
to be webbliny tdllfboﬁrptdm;beratldesé@bﬁjt@fn dffg WQ@@@y, mrsoemu Sfrwatdd wéle a8 4950
PCT/ US03/ 09253 -34 CLAIMS What is clained is: process for preparing
a pi per Tesel@onrWanslirseq for: 10 minytesy aiheéayqrswwepﬁratﬂd\ and organic kayer

process | a.V: I

B\ - PR Pl dtally RicE BRLeP HRuBRTRY W o8I B 28 L T Shidioh et

Et O N Beated td\refluxl arido 20 rrab adfi |F?gpAbaNa$)raddeddfcdlbv¢e@rmal1zﬁ)0\/ﬂnLV\bft Heptame.

con%ounqhgfslar% r\Ivlfellsaco\élled tooroc?m'_tlgrcr:\plgré\{u% %_}35 hours, followed by 0°C for 2 hours.
The solid was filtered to give 21.4 g (91% yield) of the desired compound of formula
XII.

Example 15. Preparation of the compound of formula lll from the

compound of formula Xil: To a solution of 85 g (156 mmol) of compound of
10 formula Xil in 425 mL of THF at 15-20°C, 164 mL (328 mmol) of AlMe; (2.0M in

Toluene) was added, followed by 151 mL (452 mmol) of MeMgCl (3.0 M in THF) at a

temperature between 20-30°C. The slurry was stirred at 20-30°C for 2 hours, and

was quenched by transferring into a solution of 51 g of sodium citrate in 510 mL of
water at a temperature between 35-45°C. The layers were separated and organic

15 layer was washed with 250mL of 5% NaOH twice. The organic layer was
azeotropically dried under vacuum to give an oil containing 79 g of active compound
of formula Il (95% yield).

The compounds of formulas | and lll may be converted to the respective acid

salts of formulas Il and IV by reacting with a suitable acid, if so desired. Such

20  techniques are well known to those skilled in the art and are also described in pending
provisional patent applications, Serial No. 60/334,330 and 60/334,331, both filed
November 29, 2001. They may also be formulated into suitable pharmaceutical
compositions using techniques well known to those skilled in the art, as well as the
techniques described in the afore-mentioned WO 00/66559 and WO 00/66558.

25 It will be apparent to those skilled in the art that many modifications, variations
and alterations to the present disclosure, both to materials, methods and reaction
conditions, may be practiced. All such modifications, variations and alterations are

intended to be within the spirit and scope of the present invention.

30



VI1 15 and a cyanating conpound, to prepare the conpound of fornula VIII:
WO 03/ 084950 PCT/ US03/09253 -35- EEONO CNH3IC N NBr N\ I OCH3
VIl and wOop/oseacti ng t he conmpound of forrmula VIII wth a&cmatshybe2set al and
an 5 organonetallic reagent to yield the conmpound of formula I. 2. The
process of claim1, wherein said base in step (a) is selected fromthe
group consisting of (i) a netal hydroxidde, oxide, carbonate and a

bi carbonate, wherein the nmetal is selected fromthe group consisting of
lithium sodium potassium rubidium cesium beryllium magnesium
calcium strontium barium alum nungpadmisndi um thallium titanium
zirconium cobalt, copper, silver, zinc, cadmum nercury and ceriun or
(ii) a Mébatisglgimedfisa Cl1-C12 al kanol, a C3-C12 cycl oal kanol , a (C3-C8

cycl oal kyl ) C am ne; a di (Cl- C12

al kyl )alr(‘n ne: %&%&%@}?'ef’% ‘gpn?'?]dé'%opﬁ’(@ég& cycl oal kyl ) - N (ClL- C12
al kyl )am ne; a di (C3-C8 cycl oaI kyl )am ne; a (C3-C8 cycl oal kyl ) C1- C6

al kyl am ne; a N-(C3-C5-cycl oal lé}/*m(l C6 15 al kyl -N-(Cl1-C12 al kyl )am ne; a
N (C3-C8 cycl oal kyl ) C1- C6 al kyl cycl oal kyl )anmi ne; a di[(Cl-C6
cycl oal kyl ) C1- C6 al kyl ] am ne; nd’a he terocycl ic amne selected fromthe

group consisting of im dazol i azol ey pyrrolidi Re, piperidine,

hept amet hyl enei m ne, m)rphol t hilg o in anf!j al-(Cl-c4

al kyl') pi perazine, and m Bfures ther eof ocess of claim 2,
wherein said base is K2C03. 4. The proces o N cl wherein said

cyanating conpound in step (b) is selected frgmthe group consi sting of
HCN;s acet one cyanohydrin; cycl ohexanone cyano®ydrin; a m xture of
(C2H5) 2AICN and Ti (OPr)4, a mixture of acetic acid, H2SO4; NaHSO4, KHSO3
or Na2S2056 wi th NaCN or KCN; NaCN and aC| d; KCN and aci d;

said process comprising:

(a) reacting a compound of formula V:

EtO.
N

I
/©)\O .HCI
NJ
Br H

\

10 with a base to liberate the free base of the formula VI:

EtOL

/©)I\O
N
Br “H

Vi
(b) reacting the compound of formula VI with the compound of formula VIl

7

o HiCo _N
U « |
(0] CH3

Vil

15 and a cyanating compound, to preparé the compound of formula VIii:



25 trinmethyl silylcyanide; glycolonitrile; mandelonitrile; glycinonitrile;
acetone amino nitrile; dinethylam noacetonitrile; and m xtures thereof. WO
03/ 084950nvD@3H%4888/ 09253 -36 5. The process of claim4, wagUSNZNRSE d
cyanating conpound is acetone cyanohydrin. 6. The process of claim1,
wherein said cyanating conpound is used in about 0.9 to about 3 nolar

equi valents. 5 7. The process of cl ai a3%,- wherein step (b) contains a

sol vent, said solvent being an ester, nitrile, ether, hydrocarbon or

m xtures thereof. 8. The process of claim7, wherein said solvent is ethyl
acetate. 9. The process of clatog 1, wherein said organonetallic reagent in
step (c) is selected fromthe gﬁbup consisting of trinethylalum num
triethylalum num 10 tri et hylbqrane thyl zinc aod tetranmethyl tin. 10.

The process of claim9, whe | @Nkyl glaum r,ijum is trimethylal um num
11. The process of clai mglo; i sl | met uminumis used in
about 0.9 to about 6 nolar equivalents Wthirespect 'to t he conpound of
formula VI. 12. The process of claim1, Ny Sane nmet hyl -netal in step
(c) is selected from 15 the group consisting t hyl magnesi um chl ori de,
net hyl magnesi um bromi de, nethyl magnesi um i ofli de“8ad nethyl [ithium 13.

The process of claim12, wherein saidpgthyl-netal is nmethyl magnesium
chloride. 14. The process of claim1, wherein said step (c) is perforned in
a solveahd said 20 solvent being an ether, hydrocarbon or m xtures

Fur't her (Poact@PinG (R CARYTd FoFBiia Uf Ak 2 resiny BPE RSOt mi & 11+ EO.
N CHg  Brddnofsétdilit rBagenttoYield the compound of formula |.

2. The process of claim 1, wherein said base in step (a) is selected from the

group consisting of (i) a metal hydroxide, oxide, carbonate and a bicarbonate, wherein

the metal is selected from the group consisting of lithium, sodium, potassium,

rubidium, cesium, beryllium, magnesium, calcium, strontium, barium, aluminum,

10 indium, thallium, titanium, zirconium, cobalt, copper, silver, zinc, cadmium, mercury
and cerium; or (ii) a metal salt of a C4-C,2 alkanol, a C3-C4, cycloalkanol, a (C3-Cs
cycloalkyl)C+-Ce alkanol; ammonia; a C4-C4, alkylamine; a di(C4-C4; alkyl)amine; a
Cs-Cg cycloalkylamine; a N-(C3-Cg cycloalkyl)-N-(C4-C42 alkyl)amine; a di(C3-Csg
cycloalkyl)amine; a (C3-Cs cycloalkyl)C4-Cg alkylamine; a N-(C3-Cs-cycloalkyl)C1-Ce-

15 alkyl-N-(C4-C42 alkyl)amine; a N-(C3-Cs cycloalkyl)C+-Cg alkyl-N-(C3-Cs
cycloalkyl)amine; a di[(C4-Cs cycloalkyl)C4-Cs alkyllamine; and a heterocyclic amine
selected from the group consisting of imidazole, triazole, pyrrolidine, piperidine,
heptamethyleneimine, morpholine, thiomorpholine and a 1-(C4-C4 alkyl)piperazine,
and mixtures thereof.

20 3. The process of claim 2, wherein said base is KoCOs.

4. The process of claim 1, wherein said cyanating compound in step (b) is
selected from the group consisting of HCN; acetone cyanohydrin; cyclohexanone
cyanohydrin; a mixture of (C2Hs):AICN and Ti(OPr)4, a mixture of acetic acid, H2SOy;
NaHSO,4, KHSO3 or Na;S,05 with NaCN or KCN; NaCN and acid; KCN and acid;

25  trimethylsilylcyanide; glycolonitrile; mandelonitrile; glycinonitrile; acetone amino nitrile;

dimethylaminoacetonitrile; and mixtures thereof.



Ol | 16. The process of claim1l, wherein in step (c), said organonetallic
reagent and 25 said conpound of formula VIII are conbined first and then
sai d net hyb-osmess@bo i s added to the conbination. WO 03/ 084960/U3C¢9SN3/ 09253
-37 17. The process of claim1l, wherein in step (c), a portion of said
organonetal lic reagent and said conpound of forrmula VIII are conmbined to
forma first mxture, said nethyl-nmetdb-and renmining portion of said
organonetal lic reagent are conbined to forma second m xture, and said
first mxture and said second m xture are then 5 conbined. 18. The process
of claiml, wh@r;ﬁbee@bﬁdémownérém sfa@répdn@u?«(glcohg)own@ngra%etd% a process
conpri si ng: c% reacting 2,4-dinmethylnicotinic acid with oxalyl chloride to
f or m t heyarohydeil or i de: Cod H3C CH3 N 10 (b) reacting the acid chloride

compound. of # BPRIPSEST S SRR PR SeREb o R Aol sh  Fbhiifo-o
conpountb aboiit® molar eduivatents. an oxi dant to formthe conpound 15 of forrrul a
VII. 19. The_process of claim 18, wherein said _ oxidant in step (

sel ct ed- f r ofNEHRECCTORALIRIM i WherRn stenid isopiaipepiselvest: csaa@ﬁalvea wag. c
anhydr i gﬁ(%gé‘ranl'ﬁlgzetﬂg}’h@ﬁjrgc%ﬂﬂ%r r{?%ﬂﬁ@s H%%%E)gam c peracid; peracetic

acid; Na2 a mxture’ enzonitr and net hanol ; and a m xture
of trifBuorodbetprocess of cléi2®Z, wherdi? Sail. saheri s eﬂﬁwaapetawss of claim 19,

wher ei n_sai d xi dant is cixon . 21. .The, process %0 where| n said
oxidatidn in' EAIOERSS (pfcglgp SOW fpin gaid organome alllc reagen in step (c)is

selected from the group consisting of trimethylaluminum, triethylaluminum,

10  triethylborane, methyl zinc and tetramethyl tin.
10.  The process of claim 9, wherein said trialkylaluminum is trimethylaluminum.
11.  The process of claim 10, wherein said trimethylaluminum is used in about 0.9
to about 6 molar equivalents with respect to the compound of formula VI.
12. The process of claim 1, wherein said methyl—metal in step (c) is selected from
15 the group Consisting of methyl magnesium chloride, methyl magnesium bromide,
methyl magnesium iodide and methyl lithium.
13. The process of claim 12, wherein said methyl-metal is methyl magnesium
chloride.
14.  The process of claim 1, wherein said step (c) is performed in a solvent, said
20  solvent being an ether, hydrocarbon or mixtures thereof.
15.  The process of claim 1, wherein said compound of formula | is further reacted

with an acid to form an acid salt of the formula |i:

16.  The process of claim 1, wherein in step (c), said organometallic reagent and
25 said compound of formula VIl are combined first and then said methyl-metal is added

to the combination.



solvent. 22. A process to prepare a piperazine of the formula Il1: WO

03/ 084950 PCT/ US03/09253 -38- /O CN F3) NNO IIll said process
conpri si Yo 06/ag49seacti ng a conpound of formula X CH3 01rCH3/SH3/0025F3C \ v
NNH 5 x with a conpound of formula XI: OH3C N NIIN OCH3 X and a
cyanating conpound, to formthe conpound of fornmula XII: CH3 CH3 N CN
F3Cl ~~t, ) NO Xl H3C CH3 N,~/ N 3d-and

17.  The process of claim 1, wherein in step (c), a portion of said organometallic
reagent and said compound of formula VIl are combined to form a first mixture, said
methyl-metal and remaining portion of said organometallic reagent are combined to
form a second mixture, and said first mixture and said second mixture are then

5 combined.
18.  The process of claim 1, wherein said compound of formula VIl is prepared by a
process comprising:
(a) reacting 2,4-dimethylnicotinic acid with oxalyl chloride to form the acid chloride:

COCI

HsC

10 (b) reacting the acid chloride of step (a) with 4-piperidone hydrochloride

monohydrate to form the compound of formula XIV:

and
(c) oxidizing the compound of formula XIV with an oxidant to form the compound
15 of formula VI
19.  The process of claim 18, wherein said oxidant in step (c) is selected from the
group consisting of m-chloroperbenzoic acid; phthalic anhydride/urea-H,O2; KMnO4;
oxone; ozone; inorganic peracid; peracetic acid; Na;WOQy; a mixture of benzonitrile,
H.0, and methanol; and a mixture of trifluoroacetic acid, H,O, and H,SO,.
20 20.  The process of claim 19, wherein said oxidant is oxone,
21.  The process of claim 20, wherein said oxidation in step (c) is performed in a
solvent.

22. A process to prepare a piperazine of the formula llI:



(b) reacting said conpound of fornmula XII with a nethyl-netal and an
organonetallic reagent to yield the conpound of formula IIl. 23. The
process oWomBas4ys®2, wherein said cyanating compound in stPep/USal/092s3
selected fromthe group consisting of HCN, acetone cyanohydri n;

cycl ohexanone WO 03/ 084950 PCT/ US03/ 09253 -39 cyanohydrin; a m xture of
(C2H5) 2AICN and Ti (OPr)4, a mxture of38cetic acid, H2SO4; NaHSO, KHSO3
or Na2S206 with NaCN or KCN; NaCN and acid; KCN and aci d;

trimethyl silylcyanide; glycolonitrile; mandelonitrile; glycinonitrile;
acetone amno nitrile; dinmethylam ogacetonitrile; and m xtures thereof. 5
24. The process of claim 23, mhere{' aid cyanating conpound is a m xture
of sodium cyanide and acetic z : The process of claim 22, wherein
step (a) contains a solvent,

i sd ve n ester, nitrite, ether,
hydr ocar bon or m xtures tQ[? 20 26. o ess cI aim 25, wherein sai d
sol vent is isopropyl acet . 10 27. The I OGESS Qf | aim 22, wherein said
fr

organonetal lic reagent in step (b) is sele te m the group consisting
of trimethylalum num triethylalumnum trietBylborane, nmethyl zinc and
tetramethyl tin. 28. The process of cI m 27, wherein said organonetallic
reagent is trinmethylalumnum is 29. e process of claim 22, wherein said
step (bkaifpeeesotorprisinga sol vent, sai d sol vent being an et her

hydr ocar bon or m xtures thereof 30 The process of claim 22, where| n said
conpoundabf FeAGHNIA FPMPPYNd @f farenla Xeact ed with an acid to form an acid

salt of the fornula I'V: W Acid salt ¢l ~NF3i~/ N CIllI NNO 20 IV 31
The process of claim?22, wherein sai dI corrpound of formula XI is prepared by
CH3

@ 9N

and a cyanating compound, to form the compound of formula XII:

with a compound of formula XI:

X
o
N CHs
[}
jspet;
N
F3C
N (6]
Xil
H3C / I CH3
NvN

10 and
(b) reacting said compound of formula XII with a methyl-metal and an
organometallic reagent to yield the compound of formula Ill.
23.  The process of claim 22, wherein said cyanating compound in step (a) is

selected from the group consisting of HCN; acetone cyanohydrin; cyclohexanone



a process conprising condensing pyrimdine-2,4-di net hyl -5-carboxylic acid
and 4- piperidone nonohydrate hydrochloride in the presence of a base and
an aci d habiodes49s0 a sol vent. 25 32. The process of clai mP8T/usehenss n sai d
base is NN, N ,N -tetranmethyl ethylenedianm ne, said acid halide is nethane
sul fonyl chloride and said solvent is acetonitrile. 33. A conpound of
formula Il prepared by the process of-8%aim15. WO 03/084950 PCT/ US03/ 09253
-40 34. A conpound of fornula IV prepared by the process of claim30. 35.
A compound of the formula: O 1 OH3CNi I NOCGCH3 36. A conmpound of

E Ee for E%r?ohﬁ‘r@ a%n‘xﬁur@of @%\IHQZQ\INN &ihd tI’NdPr%, B X of 3iéetidacTPRSOY; Of
e fornul a: conpound of the formula: CH3
CH3 ~ MaNSEN Iﬁ?ﬁ,ot;oy Na28205 with NaCN or KCN NaCN and acid; KCN and acid;
trimethylsilylcyanide; glycolonitrile; mandelonitrile; glycinonitrile; acetone amino nitrile;
dimethylaminoacetonitrile; and mixtures thereof.
5 24. The process of claim 23, wherein said cyanating compound is a mixture of
sodium cyanide and acetic acid.
25. The process of claim 22, wherein step (a) contains a solvent, said solvent
being an ester, nitrile, ether, hydrocarbon or mixtures thereof.
26. The process of claim 25, wherein said solvent is isopropyl acetate.

10 27. The process of claim 22, wherein said organometallic reagent in step (b) is
selected from the group consisting of trimethylaluminum, triethylaluminum,
triethylborane, methyl zinc and tetramethyl tin.

28. The process of claim 27, wherein said organometallic reagent is
trimethylaluminum.

15 29. The process of claim 22, wherein said step (b) is performed in a solvent, said
solvent being an ether, hydrocarbon or mixtures thereof.

30. The process of claim 22, wherein said compound of formula Ill is further

reacted with an acid to form an acid salt of the formula IV:
OMe
.Acid salt

@AQNJ@%

31.  The process of claim 22, wherein said compound of formula Xl is prepared by

20

a process comprising condensing pyrimidine-2,4-dimethyl-5-carboxylic acid and 4-
piperidone monohydrate hydrochioride in the presence of a base and an acid halide in
a solvent.

25 32. The process of claim 31, wherein said base is N,N,N’,N’-tetramethyl
ethylenediamine, said acid halide is methane sulfonyl chioride and said solvent is
acetonitrile.

33. A compound of formula Il prepared by the process of claim 15.



NOH3CCH3 N-~/N 10 39. A conpound of the formula: HBC N N CH3 WO
03/ 084950 PCT/ US03/09253 -41- 40. A conpound of the formula: EtO H3 N EtO
N CH3 4IwoAsospound of the forrmula: 0 1 Et0 H3C Et O NPOT@IN83/@w282. A

pharmaceutical conposition conprising the conmpound of formula Il of claim
33. 43. A pharnmaceutical conposition conprising the conpound of fornula Il
of claim 34. 10 -40 -

34. A compound of formula IV prepared by the process of claim 30.

35. A compound of the formula:
1
(@) H3C N
|
O CHs
36. A compound of the formula:
EtO.
| o]
N CN  HaC ,1,
Br = I
o] CHz
37. A compound of the formula:
o H3C._ _N
T
N N
(0] CHj

N
38. A compound of the formula:

i
o
N CHy
1
jspet’
L~
FaC
N._ O
HiC ~ | CH3
NvN

10 39. A compound of the formula:



10
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40.

41.

42.

43.

41 -

A compound of the formula:

EtO. H3 N
/
EtO
N \
o CH3

A compound of the formula:

[
EtO HsC N
Z
|
N \
o CHj

A pharmaceutical composition comprising the compound of formula Il of claim
33.
A pharmaceutical composition comprising the compound of formula 11 of claim
34.



