WD 2006/ 074264 PCT/ US2006/ 000251 PREPARATI ON OF KETONE
AMDES Field of the Invention This patent application
waoelk®elooees a novel process to prepare ketone BCHDBE&)00251
whi ch are useful internediates for the preparation of
antagoni sts of CCR5 receptor useful for the treatnent

of HV virus infected mammals. This application

i ncl udes a novel process to synthesize

1- (2, 4-di net hyl - pyrim di ne-5-carbonyl) - 4-pi peri done,
1-[ (2, 4- di rePREPARATIQGNOF) KETONEH AMWDESper i done
and rel ated conpounds. 10 Background of the Invention
U S. Patents 6,602, 885; 6,387,930; 6,689, 765; and

6, 391, 865, all to Schering-Pl ough Corporation,

di scl ose several novel antagonists of the CCR5

receptor which are y;eEngQOQnghgﬁéreatnent of AIDS
and related HV 15 i . cular reference is
nmade t dTHidpatentgmplivattorodisdlosesid asvel praveds td prepaife kdibnd
5 patiBiES g2t eEmasa s S0 o argaGvel spbegonists
PG CSRO 06 dpditAsbiul Zor thée edinfdNB of HIV virus infected mammals.
This application includes a novel process to synthesize 1-(2,4-dimethyl-
pyrimidine-5-carbonyl)-4-piperidone, 1-[(2,4-dimethyl-3-pyridinyl)carbonyl}-
4-piperidone and related compounds.
10
Background of the Invention
U.S. Patents 6,602,885; 6,387,930; 6,689,765; and 6,391,865, all to
Schering-Plough Corporation, disclose several novel antagonists of the
CCRS5 receptor which are useful for the treatment of AIDS and related HIV

15 infections. Particular reference is made to the compounds of formulas |
and Il

20 asdisclosed in U.S. Patents 6,602,885 and 6,387,930.



FBCiNIl I NN Il as disclosed in U S. Patents
6, 689, 765 and 6, 391,865. 5 CCR-5 receptors have al so

whe@n/oreported to nediate cell transfer in PCT/US2006/000251
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i nfl anmat ory di seases such as arthﬁitis, r heurmat oi d
arthritis, atopic dermatitis, psoriasis, asthma and
allergies, and inhibitors of such receptors are
expected to be useful in the treatnent of such

di seases, and in theyi9p treatnent of other

i nfl ammat ory di seases dh condi ti ons such as

i nfl ammat ory bowel disease, Jjnultiple sclerosis, solid
organ transpl ant el eeti and graft v. host disease.
In view of the inpgd

antfagoni st s pf the CCRS5
receptor, new, F oMy makEngysuch
ant agoni sts are always of interast.n.S |lNy of the
I nvention There is provided in acCordgncg with the

present invention a process for preparing a ketone
amde of formula 5° from an a‘ﬁid chloride: N "R O

20 Formula 5" where Rl is a substituent selected from

al kyl, aryl, cycloal kyl, heteroaryl and heterocyclyl
noi%i es, with the proviso that RL does not contain a
praASRIFGO8ed Yrkondzatentsn® A89, 7ohcanshP 3941868., aryl ,

cycl oal kyl, heteroaryl and WO 2006/ 074264

PCT/ US2006/ 000251 3 heterocyclyl noieties may

opt i on&LTCR-DHecephwsitavealsovbibn régorsdto medidtatcell tragsfer in
sub titu§nts do not cont ai nha_ primry or secondar

. > Y.
afViEMAIQY GieGASeASMCas At ENeUTDRIRG PENBS GleRiee
| feriatitigfdofiadRl dsthma 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.

In view of the importance of antagonists of the CCR5 receptor, new,

novel methods of making such antagonists are always of interest.

Summary of the Invention

There is provided in accordance with the present invention a
process for preparing a ketone amide of formula 5' from an acid chloride:

0
Uwﬁ“
0
Formula &'
where Ry is a substituent selected from alkyl, aryl, cycloalkyl, heteroaryl

and heterocyclyl moieties, with the proviso that Ry does not contain a

primary or secondary amine. The said alkyl, aryl, cycloalkyl, heteroaryl and



5 chlorides are reactive to water so that aqueous
reacti on nedi a cannot be wused when using an acid

wa@bkloe/74te4 as a reagent, the current process eP@l/OFBO000251
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mul ti phase reaction/reagent nediunémﬁth a heavily
salted aqueous phase and a distintt organi c phase,
allowing the reaction to proceed wth high yields
wi t hout hydrol yzing the acid chloride. Not to

' di be. bound by. h i | eved
 Tareraryen frerinsor P onlanabobe scoriulzdouiafi pRYEd et
eXRER Dt db ABRLEStafba Priftdry o SbcOidR§ anhihgm a

concentrat ed aqueous salt phase. Particularly useful
in connection wth the process is where the

cal't pubenonsjBHERE o BT aE RO b T BBugRERE ©
bugileridésdrceaciie teakbidridd thiat auédies rdaicabh medih @annot be
sol ubl e product ketone am de (5') in the aqueous

l4sed WheRusing a1 aridchleridg as gireagentz fha eyirent RIPCe$Re

ph

L (P pldYRatclinhEsREa BBriagefit Bedite vt 4 hBadly saited

r ezlakqwammetmb: 'bﬁiﬂmgu:gaknﬁep%ﬁasawommﬁmacﬁon to
Shibeat R Sttt G Blh WerAcd6RBERR, e
Usﬁéﬂdiﬂ(\]%‘fc%%‘%@hﬁ& ?z?cefrﬁgthbﬁﬁl, 8 PRligVdPthal the 8¥i@ Mioride

r
conpoun particultar interest Is their use for
t hdispolegpairaacetnnitfile afor #xanipie,swhith rgoRhs ax aplistinct phase

(Fornul as | an | above). scription of the . .
OB BincasEied patRRis b PRASE BEHENels¥ul in connection
t eith Hed PEBEEsS igivhere tHescoddintated agBsslid\salahase 66hprises
forth in the follow ng exenplary definitions. Chem cal

W Pbospie s tRdfer sgst®os/ 000251 4 nanes, comon

nanes, and chem cal structures nay be used
i nterchangeably to describe the sanme structure. These
def i ni t Th@preggpice of the phosphate buffer reduces the solubility of the

highly water soluble product ketone amide (5') in the aqueous phase,
which results in efficient separation of the final product ketone amide,

avoiding muitiple additional purification steps.

The buffer also reduces unwanted by-product (e.g. see compound
6 below) by controlling the pH.

The novel process per se is to prepare ketone amides, which, in
turn, are useful intermediates for the preparation of several compounds.
Of particular interest is their use for the preparation of antagonists of

CCRS5 receptor (Formulas | and Il above).

Description of the Invention

Except where stated otherwise, terminology is given its ordinary

meaning as is set forth in the following exemplary definitions. Chemical



regardl ess of whether a termis used by itself or in
conbi nati on vvith other terns, unless otherw se
wo pabso202ed. 5 "Al kyl" means an aliphatic hydr oREr/082006/000251

group which may be straight or branched and typically

i ncl udes fromabout | to about 20 éarbon atons in the
chain. Suitable alkyl groups contain about.l1l to about

12 carbon atons in the chain such as fromabout | to
about 6 carbon atons in the io chain and include both

br aamkeedcahindn pardes,canet chgrhighl sBucinrdsavaylbeisedreans

Bingraflyic deSibe PeamsPllne. FHsfS gFRypens apply
C hﬁég?&rdleéé’%(/vh@'t%f'a te'ﬂf‘ﬁqg %séd Qiquélfhﬂ\lh ﬁgmb@ﬂmlﬂn With @ther
about 6 carbon atons in the chain which nmay be

st teimghuniess qﬂn@mseamdlcah@d al kyl group may be
substituted by one or nore 15 substituents which may
be the sane or different, and may include

het er oatAIRF" meding an éﬁ;ﬂfaﬂcl hyeisocdrbor grade dhiol m}aymeestsalght
an aromati c nonocyclic multicyclic ring, s

coftpbrasichgd %@Jypgaﬂblr@b&gs mom @bosh 1 e ebeit 28 @grbon atoms
P &f Beaiarh. a§8H§b|§ A Igp&%s %&qtﬁﬂ 3B Bhoul 12 &ri¥dn

group can b I ona uted W th one or nore
ri aprsy st the chaakussud:tu esfionvhbobt iy abdnet @ barbearstoms in the

10 gr 6896 BNcHEF ke Rt kAt Sy pebahdEy Brdichesalky
AR th e BFRIdré IdWé}Oalkﬂ %Hubé 5GYIF bs ‘Pnéth?lg efi3 be Propyl,

conprising about 3 to about carbon at
pr efeatidthedilocatinGanakyipbain. "Lowsiraboh’ rameenﬁ a @oupdsving

Y Shadl L oEh IR RO o bl PREH b bb Mg o

Wi bl‘lariUF\%dorl’H@éIRylr%rBIp nGap be Bubstitstdd e ohs oniee may
be the sane or different. Non-limting 30 exanpl es of

15 subtbgiitenisitigh may by esame o different@ncymey e |
cy% & s cycl ohexyl, cycl oheptyl and the |ike.
Non-T1mtilng exanpl es of WO 2006/ 074264
PCT/ US2006/ 000251 5

"Aryl" (sometimes abbreviated “Ar’) means an aromatic monocyclic
or multicyclic ring system comprising about 6 to about 14 carbon atoms,
20  preferably about 6 to about 10 carbon atoms. The aryl group can be
optionally substituted with one or more ring system substituents which may
be the same or different. Non-limiting examples of suitable aryl groups

include phenyl and naphthyl.

25 "Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about
10 carbon atoms. Suitable cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more ring
system substituents which may be the same or different. Non-limiting

30 examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of



suitable multicyclic cycloal kyls include 1-decalin,
nor bornyl, adamantyl and the |ike. "Heteroaryl" neans

wW@eooaoired i ¢ nonocyclic or multicyclic ring 5 BYEUSU06/000251
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conprising about 5 to about 14 ring atons, preferably
about 5 to about 10 ring atons, i® which one or nore
of the ring atons is an el enent other than carbon,
for exanple nitrogen, oxygen or sulfur, alone or in
conmbi nation. Suitable heteroaryls contaln about to
absurtatﬂe mhuiticyaliomycloaliyls nblider bdegalin, maybayeyl, adamantyl and
ﬁE%ﬁtuted by one or nore ring systemio substituents
y be the sane or different. Non-limting
exanpl es of suitable het eroaryl s i nclude pyridinyl
and pyrimdinyl. "Heterocyclyl" (or heterocycloalk
means a'Meiereanyitaneans ﬁa@&m@tlc ganocyglia prieiticycli ﬁ@g

{
2 BT RS BEIR o 2o iptla A, PRretbifasas o
Whtabbuto’f@ ring atome, iof whick omecsramore d)hberrlnggatsm isran element
an el enent ot her than ca\r bon, for exarrgl e _nit ¢
ox PHes taan sarkans forsnaris Mo, MYHER O Suifif, 21T o nBs
2r Eombﬁ%t%‘ﬁt' W?AHI aH% lé/\é%@rﬂa#&oo%\{'fitl%bétﬁ)utGrmg atoms.

u stltuents noted al kyl, aryl,
cy Thedhktdroaryt' emey dnergdbsahde@ by @necyrahgle Irm system may

b . . diffe h b i
o P SLBEHSERR SR TE e fFhy AHBERL R R Saprots o
h 1

hebaa oy o g ampmcntio,

concentrat ed" aqueous salt nmeans a salt/water

sol uti Oanﬁq%E)ZéI%" g@'rlfeét% gglbaﬁéf/ﬁ% grQs g‘?{gﬁeﬂo tict he

salt pres I'ng il SOLUET on of

S alrﬁono%@uﬁ@us nifddychit dng Isqstehwerr@nsmgmmmcﬁ tacabmal 40 ring
nponent as well as a solid s

20@5}@274%@%@#@%@@})9%@@@ gut R (51 ring atg’r%sv}(r? which one or

more of the atoms in the ring system is an element other than carbon, for
example nitrogen, oxygen or sulfur, alone or in combination. These rings

are also optionally substituted.

Suitable substituents for the above-noted alkyl, aryl, cycloalkyl,
heteroaryl and heterocyclyl moieties may be the same or different, each
substituent being independently selected from the group consisting of
halo, alkyl, aryl, cycloalkyl, cyano, alkoxy, alkylthio, ketone,
—C(0)O-alkyl and the like.

A “concentrated” aqueous salt means a salt/water solution
containing at least about 50 percent of the salt present in a corresponding
saturated solution of salt. Aqueous salt slurries have a saturated aqueous

component as well as a solid salt phase.



There is provided in a first aspect of the invention a
process for preparing a ketone amde of forrmula 5 : O
WORHR6/074264 Fornmul a 5 where Rl is a substituent PEGEUSNEN0251

fromal kyl, aryl, cycloal kyl, heteroaryl 5 and

het erocyclyl substituents, with th8 proviso that R1
does not contain a primary or secondary am ne, the
process conprising: (i) reacting a carboxylic acid of
formula 1: HO (Rl O Fornmula 1 1o with a

chl ori n&héregisperagdad i arfirstiaspeict of thegneentiaro? precessder
for a hydro radi.cal .i.n the_carboxylic acid (i.e., a
reB@@ﬁ('}/‘gl?a%(gtPB?l?émgﬁ Ozgé?rﬁnlﬂﬂlsc)ri de froma carboxylic
acid), utilizing a catal ¢ d a non-protic sol vent
to produce a solution of fhe gcid chloride of fornula
2. d_Tr Rl O 15 Fornul a2 Nii)Riseparately
preparing a multiphase reaction diumwith a
concentrat ed aqueous salt phase @nd an organi ¢ phase

conprising a suitable nonfprailhé sol vent, the nedi um

al so bein rovided with a 20 co und, of fo la, 3: |
Fombere R 18 Riseiostiient salestoddrom aiig ey £ycloa ki, hetéroaryl

5 P%A&ﬁ%?&@égaﬁzsiﬂostituents, with the proviso that Rq does not contain a
primary or secondary amine, the process comprising: (i) reacting a

carboxylic acid of formula 1:

HO\H/R1
(0]
Formula 1

10 with a chlorinating reagent for substituting a chlorine atom for a hydroxy
radical in the carboxylic acid (i.e., a reagent that forms an acid chloride
from a carboxylic acid), utilizing a catalyst and a non-protic solvent to

produce a solution of the acid chloride of formula 2:

Cl\n/ R1
o
15 Formula 2

(ii) separately preparing a multiphase reaction medium with a
concentrated aqueous salt phase and an organic phase comprising a
suitable non-protic solvent, the medium also being provided with a

20 compound of formula 3:

HO OH

9

N
H Hcl
Formula 3



7 and adding the solution of the acid chloride to
reaction nediumto yield the ketone am de of fornula

wW®2006074264 NR1 Y O Fornmula 5' 5 I n one enbodPem®ns20md/000251
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is: HBC N IN CH3 and in another RL is: H3C N CH3

to The chlorinating reagent in step (i) may be oxalyl
chloride, thionyl chloride or phosphoryl chloride,

while the catalyst in step (i) is dimethyl formam de
(DVF). The non-protic solvent in steps (i) and (ii) is
sepad atlding tharsolitiotegfdhe @sid ghlgddeta eadtippmediamyioadipld the
consi sting of .acetqnitrile, propionitrile, benzene,
toﬁﬁ@ﬂ@?nﬁgﬁéﬁgynyﬂ?5¥obenzene, di chl or o- benzene, 15
C5-Cl12 et her, 1, 2-dinethoxyethane, 1.2-diethoxyethane,

di gl yne, 1,4- dioxane, tetrahydrofuran, Cl1-C5 ester

and said chlorinating re t™~and appropriate

m xtures thereof. The tenpgeratyre of the reaction in

step (i) ranges generally to 60C, preferably
from-10 to 20C, nore preferably from-5to 5C 20
The multi phase reaction nediumis a three phase
reacti on system conpri si nforammla®jueous salt slurry and

a non-protic salvent | articul arl
pIn one emobodiment Ig1 Ps: y

CHy
and in another R is:
HaC N
kY L
CHg

The chlorinating reagent in step (i) may be oxalyl chloride, thionyl
chloride or phosphoryl chloride, while the catalyst in step (i) is dimethyl
formamide (DMF). The non-protic solvent in steps (i) and (ii) is separately
and independently selected from the group consisting of acetonitrile,
propionitrile, benzene, toluene, xylene, chlorobenzene, dichloro-benzene,
Cs-C12 ether, 1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-
dioxane, tetrahydrofuran, C4-Cs ester and said chlorinating reagent and
appropriate mixtures thereof. The temperature of the reaction in step (i)
ranges generally from -20 to 60°C, preferably from -10 to 20°C, more

preferably from -5 to 5°C.

The multiphase reaction medium is a three phase reaction system

comprising an aqueous salt slurry and a non-protic solvent in particularly



WO 2006/ 074264 PCT/ US2006/ 000251 8 advant ageous

applications of the invention. Another enbodinent is
wob@se7426dhe concent rat ed agueous salt phase coPEI/US®E6/600251

buffer systemwith K3PO4 and KH2PO4, such as wherein

the K3PO4 and KH2PO4 are present ©n a ratio ranging

from2.5:0.5 to 0.5:2.5 or wherein said K3PO4 and 5

KH2PO4 are present in a ratio of 1:2. The buffer

systemin step (ii) may maintain the pHin the range

of advaiagenusoapplications of tierinvertignd Anothre emhgsipentis where

8.0-9.0. The, t t f ' ti ' j ol

- AgemseRLrs ] S s hasd (nRBRs  Blgel s e Mn)
SURIP O3 ahtl AP, 60ckR @6 wiierbinotie-15; @, 4CKH, ROytdrepresent
aspect of the invention is a process for the

pridpratio @Rt frome 2819 tm 8- 5of-Srasrwhgreinssaid dieP94 and
SO ut k - O] ' i dyes

5 SPKLLOR o5 PO o SHE! 12, ofd BLAY iy may
chhaintdia tbe ptbirf themahge 2f 7595, owInaymasetainsthetpkbin the
medi um cont ai ni ng a conpound of fornula 3, which
r eBBNGER HBH-Prm cont ai ns a concentrat ed aqueous salt
phase and an organi c phase conprising a suitable
non-protic solvent, to produce the conpound of
f or nul aThe tempacatoredeireaid wéadiionre step (ipwanges generallyirom

10 For AP OsCH Rpedsos, pu Aot -16ie 70 fnEatoqee.
WD 2006/ 074264 PCT/ US2006/ 000251
Another aspect of the invention is a process for the preparation of

the compound of formula 5 from a solution of an acid chloride of formula
2', said process comprising adding a solution of the acid chloride of

15 formula 2' to a multiphase reaction medium containing a compound of
formula 3, which reaction medium contains a concentrated aqueous salt
phase and an organic phase comprising a suitable non-protic solvent, to

produce the compound of formula 5, in accordance with the following

equation:
HO OH
(0]
Cl\n/Ar + _—>\]\:/\'\‘l Ar
o} N \ﬂ/
H HCL 0O
20 Formula 2' Formula 3 Formula 5 ,

where Ar is

HsC N\w HaC IN\
JO - J\g
CHy

CHs



9 The present invention resides, in part, in the
di scovery that, while normally an acid chloride is

wowriten72eact i ve and so aqueous reacti on nedi a PCHOSING6/000251
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be used when using an acid chloride as a reagent, it

is possible to wuse a nultiphase r8action/reagent
mediumwi th a heavily salted aqueous 5 phase w t hout
hydrol yzi ng the acid chloride. The phosphate buffer,
used in accordance with this invention, nmaintains a
const anTh@IdreéerBﬂﬁ/einlnonugkldas inhpart, éatite discowery dhat, while

reduces for n of the side rod
phio_ipial b/@rbaga ghloridle iiwatge rqﬁct ga cﬁogé%‘ée% réaction media

SO&Mdt'Heyuséoe\ﬁHéﬁ%sk@eaﬁ eblut&hlwﬁdé 8é atrasgésﬁtt A pasIivR to
thus 1 nproving the efficiency of isolation by
el use aanhultiphase régutientseagentonedivm withizoheavilyiseded aqueous

or DGR BRO N BB B AR BB °' TS he i nvent i ve

process is schematically described in the Schene
below. HO -, Af (COClI)2 C--f Ar Cat. DMF/ CH3CN Q
For nul aThe phosphatebuftornpseddn-goorianaegwithythis invention,

FoP RIS 5r RIPI B 96 B MroLEBASTHE Verbtrd BB frctges

Ar foFnstion of the side product (6). The phosphate buffer, by virtue of its
good water solubility, reduces the solubility of the ketone amine thus
improving the efficiency of isolation by eliminating multiple organic
extractions. These improvements result in a highly efficient process that

produces a high purity final product.

The inventive process is schematically described in the Scheme

below:
HO\n/ Ar (COCl), Cl\n/Ar
0 Cat. DMF/CH5CN ©
Formula 1 Formula 2
0 NH
- o A l
HO OH
— D ——
N K3PO,/K,HPO, N
Het H20/CH3CN Formula 6
L _
Formula 3 Formula 4 Formula 5
wherein

H,C N H3C N

Lf‘l' /N or ?11, Z

CH3 CH3



CH3 cH3 WD 2006/ 074264 PCT/ US2006/ 000251 10 The
conpound of Formula 5 can be further converted to the

WEERs/07am agoni st conpounds of Fornula | and FRCTUBH04/000251
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if so desired. The follow ng nonlimting EXAMPLES are
provided in order to further illutQrate the present

i nvention. 5 EXAMPLES Unl ess otherw se stated, the

foll owi ng abbrevi ati ons have the stated neanings in

t he Exanpl es and Table 1 below CDCl 3=

Deut er od hesostRaund ofdaoMBtNE candaeirther icenvestgd-to the CCRS

on B e s E RIS RAo ER pelied ooer

m | 1ili Teesoswinyronlisiect Exmwﬂkrfﬁsuuelpaandemmmlecto

resonance spectroscopy, ., EXAMPLES Exanple 1:
illustratg the present invention.

1 (2, 4- di net hyl pyri mi di ne-5-car bonyl ) -4- 20 pi peri done
-CorrpoundIV HOOH n N HO N (COC)2 NH, IlIl O
N HONCOC N;NN EXAMPLES

Unless otherwise stated, the following abbreviations have the stated
meanings in the Examples and Table 1 below:
CDCl3= Deuterochloroform
CH3CN= Acetonitrile
DMF= Dimethylformamide
g= grams
KoHPO4= Potassium hydrogen phosphate
K3zPO4= Potassium phosphate
mL= milliliters
MS= Mass spectrum
NMR= Nuclear magnetic resonance spectroscopy
EXAMPLES
Example 1: Preparation of 1-(2,4-dimethylpyrimidine-5-carbonyl)-4-
piperidone — Compound IV:

HoijH
HCI
Ny (COCI j:/\
HO— N Cat e C K3PO4/K2HPO4
0 H,O/CHACN

| CH4CN

To a suspension solution of 90.0 g of 4,6-dimethylpyrimidine-5-
carboxylic acid (1) and a catalytic amount of dimethylformamide (0.45 mL)
in CHsCN (630 mL) was slowly added oxalyl chloride (78.8 g) at -5°C to
5°C. The reaction was then aged at 0°C for 2 hours.



Cat. DVF K3PO4/ K2HPO4 O CHCN O HROCH3CN O 11 IV To
a suspension solution of 90.0 g of

wa@2®eniv4ret hyl pyrim di ne-5 carboxylic acid (1) BemuUs2006/000251
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catal ytic anount of dinethylformanmde (0.45 m-) in
CH3CN (630 m-) was slowy added oXalyl chloride (78.8
g) at -5Cto 25 5C. The reaction was then aged at 0C
for 2 hours. WD 2006/ 074264 PCT/ US2006/ 000251 11 In a
separate flask, a heterogeneous m xture of K3P

(136. 1 W a sepaiateiiasigpheiesoaneanstaixtyre of KxEP4éh%6 1 g)

%%bgﬂg%%@ﬂé v%xg%%\ﬁz? ra?e ﬂ@%&&&@%@w? ?PI()? N

\Slgéfded gﬁé stm)tlon'ﬁﬂgg &gcotf idapipetidones morabydgite dydcbchiloride
or
4 au hann\ﬁ@mb% k)i e reactigngBiiHredaoRgitRied @t P°C for 2
b l% json was transferred to the buffered piperidone
ion slowy and the reaction tenperature was
rral ntai ned bel ow 10C. After the addition, the reaction

i 1 xt Cf

B e A e M
| egaREFctRe tsqh@buﬁaf&i ;‘5|Séﬁad>r€5‘sd9mbh' %R)Wl@%mdfthétr@é@tﬁ)n
to renove the solid resi due and | ower aqueous

| ampevasurerv@as maipaineddielow d@?@h eAﬁ@ptr@mmlcpraibe reaction

et m%cggg%g%%ﬁegggt"‘ﬁfp’ @m\cﬁe q{r:ﬁ 1 l@fj’}ceetﬁle?‘%%glovﬂ %Qiompleted

acehacoall s Kg?jl gradiRs twaéém thetdalarn Wl@a@ﬁon mixture was
sol uti on of PO4 (90. in water (180 nL). The

et ﬁ%read@tramvgéhﬁﬁp% o uez:aﬂ@éhﬁ meg@qt@oggmerw then
teN
preC| p| (ﬂ on o? t"@‘?iﬂ*ua@ Ié@%ﬁe sole@ae’ pro itﬁfbtn \R/Q§removed

fi bhe replased wdthi adyll aceatatedd 350nnav)dry durstllmtkmrrff eeaithyleacetate
o) SoIugon Naaeriasiveh 3 2d pcdls Lo gt ki< (400 5y n water

HS"RBd fal) 2|T')ne e@h@ﬁadeﬁate?s@utlonaué@ cobfcerfifited %o 380“270 mL
MS: “234 I'ting point: 116C

then heptane (630 mL) was added to effect the preCIpltatlon of product.
The solid product was filtered and dried in a vacuum oven at a
temperature of 55°C for 16 hours to give a yellowish solid (114.7 g).
"HNMR (CDCls, 8): 8.96 (s, 1H), 4.10 (t, 2H), 3.49 (1, 2H), 2.66 (t, 2H),
2.46 (s, 6H), 2.39 (t, 2H). MS: 234 (M+1), 135, 100, Melting point: 116°C .

Example 2: Preparation of 1-[(2,4-dimethyl-3-pyridinyl)carbonyl]-4-

piperidone — Compound VII:
HO.__OH

\FQ (COCl), m j:/\
HO U N
X Cat. DMF K3PO4

\")

CH,CN H,0/CH;CN



Exanpl e 2: Preparation of
1-[1(2, 4-di net hyl - 3-pyri di nyl ) carbonyl ] -4- piperidone -

w@eoopouzed Vi1 HO OH HHCI O (COCl)2 111~ 1 BO/NSIOb6/000251

-r*,*~ NKPONO Cat. DMV O H20/ CH3CN O v CH3CN 25
vl vu WD 2006/ 074264 PCT/ US2006/ 006251 12 To a
suspensi on solution of 200 g of

2, 4-di et hyl pyri m di ne-3- carboxylic acid (\/) and a
catal ytic anount of dinmethylformanm de (1.0 -)

CH3CN ( Tocosuspensigisselytier 0b2e0 gl ofcaamimgﬁ\y(wmmdlr@ﬁ-

f}logysb\éxgﬁq %Qd ggrla:ﬂ E&?M'g%ec gﬁﬂeﬁm&ﬁ&ﬁa@ﬁc{e r'% mL)
char Q%CP@(HO@O(rﬁBPwas)addk&Q))@Iytbf:hlé)ﬂﬂer(enzxﬁogm%lowly at 20°C.

mopohydrat e hydrochl orid [1) followed by CH3CN
(1468 rﬁ?CtjorhYYéS\ﬁQ?Qra g é{[ hoWR® reaction nixture

swas agitated at 22C for 2 hours and then the

15

20

25

2, 4-di net hyl pyri m di ne- 3-carboxyl io chloride (VI) was
added slmalsgparatettheehatckijacleipd flask merewhatgachlisPO4 (680

P e bR a8ihg ot Mo BRRh e aTem G hRFa TRk il Rilgfied by

aqEeREN fﬁm mt) BRd %tbfj@tﬁmﬂy eTHaYeabtiPNBdureiREs tag Rated
organi c ayer wasS concen rated to dryness to glve 0

pr 88221C {are2heurg)andrthendhe Z4diethytyrimidisezgrgarmpxybr

10 anb e VD WapREb aheghd afgThe pHich Gimodrn 6 FEaifEhigs

é %10@39‘53 X tThelrdé)ctloB-ni’iictdré wab dfitated aﬂQS‘(G forl2 hurs to
t

t, , 2.38 (t , 2.32 (d,
3H;:orryplegg tl(lg reaq,ﬂcm 'I(lheggomm agqqpusgaw vith sqllq_|5e3|q(y§ was
233erhbtdd ThE%op MRbAAi8 Ty Wls cdiftentrated to dryness to give oily

product (262.8 g). The oil solidified at standing for 2 days. The product is
a mixture of 1/1 free ketone and hydrate.

"HNMR (CDCls, 8): 8.17 (q, 1H), 7.09 (q, 1H), 3.95 (t, 1H), 3.71 (t, 1H),
3.49 (t, 1H), 3.20 (t, 1H), 2.60 (t, 1H), 2.38 (t, 1H), 2.32 (d, 3H), 2.20 (d,
3H), 1.90 (t, 1H), 1.58 (t, 1H). MS: 233 (M+1), 100. Melting point: 64°C.

While the EXAMPLES are described herein as the preparation of
the compounds of Formula 1V and VII, it will be apparent to those skilled in
the art that many madifications, 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.



20 Whil e the EXAMPLES are described herein as the

preparation of the conpounds of Fornmula IV and VII,
w0 poowior426be apparent to those skilled in the BCT/USI986/000251

many nodi fications, variations and Iterat| ons to the

present disclosure, both to rrater? met hods and

reaction conditions, nay be practi ced. Al | such

nodi fications, variations and alterations are intended

to 25 be within the spiritlér:g_@ope of the present
i nvention. WO 2006/ 074264 006/ 000251 13 CLAI M5

WHA?I%ME&EH)% 1. A process for preparing a
ketone amde of fornula 5: O NYRL O 5 5 where Rl

i s1a A pmnessfenprepariogteeketone amitie of formula 5"

cycloal kyl, heteroaryl @nd heterocyclyl substituents,
wWith the proviso that Rl s ynot contain a primary
or secondary anine, said proce s cfgrrprl sing: (i)
reacting a carboxylic acid 0O fa 1l HO--f RL O
101 wth a chlorinating reagen for substituting a
chlorine atomfor a hydroxy radical in the carboxylic
acid, utilizing a catalyst and a non- protic sol vent

5 t2 0 gnmmreeaas%su%stmemfseléme@&bm alkyp aindecyfiodleyimul a
- r
heteroaryl and heterocyclyl substituents, with the proviso that Ry does

not contain a primary or secondary amine,
said process comprising:
(i) reacting a carboxylic acid of formula 1:

Ho\n/ Ry

0
10 1
with a chlorinating reagent for substituting a chlorine atom for a
hydroxy radical in the carboxylic acid, utilizing a catalyst and a non-
protic solvent to produce a solution of the acid chloride of formula 2:

of Rq
\(n)/
2
15 (i) separately preparing a multiphase reaction medium with a
concentrated aqueous salt phase and an organic phase comprising a

suitable non-protic solvent and the compound of formula 3:
HO OH

9

N
H Hel

S

and adding said solution of the acid chloride to reaction medium to
20 yield the ketone amide of formula 5":



1s (ii) separately preparing a nultiphase reaction
medium wi th a concentrated aqueous salt phase and an

woe@e@aniwephase conprising a suitabl e non-protPCT/US2006/000251

10

15

20

solvent and the conmpound of formula 3: HOOH N H HC
3 and adding said solution of the Htid chloride to
reaction nmediumto 20 yield the ketone am de of
formula 5 : WD 2006/ 074264 PCT/ US2006/ 000251 14 O NY
Rl O 5. 2. The process of Claiml1, wherein Rl is:

HBC N | , INCH3 3. ess of Claiml, wherein
RlLis: H3C N5 CH3 4. The process of Caiml,
wherein said chlorinating Brt-Rin step (i) is

oxal yl chloride, thionyl chloridé or phosphoryl
chloride. 5. The process of Caim4, wherein said
chlorinating reagent is oxalyk chloride. 10 6. The
rqQc of Claimi,. erein.said chlorinating reagent
C hIoceER b cIiEY 1Al B s eos of G & m 1.

wherei n said catal yst

3. The process of Claim 1, wherein R4 is:

HaC N
I ~
BN
CHs

4. The process of Claim 1, wherein said chlorinating reagent in step (i) is
oxalyl chloride, thionyl chloride or phosphoryl chloride.

5. The process of Claim 4, wherein said chlorinating reagent is oxalyl
chloride.

6. The process of Claim 4, wherein said chlorinating reagent is thionyl
chloride.

7. The process of Claim 1, wherein said catalyst in step (i) is dimethyl
formamide (DMF).

8. The process of Claim 1, wherein said non-protic solvent in steps (i) and
(ii) is separately selected from the group consisting of acetonitrile,
propionitrile, benzene, toluene, xylene, chlorobenzene, dichloro-
benzene, C5-C1, ether, 1,2-dimethoxyethane, 1.2-diethoxyethane,
diglyme, 1,4-dioxane, tetrahydrofuran, C4-Cs ester and said
chlorinating reagent.

9. The process of Claim 8, wherein said non-protic solvent is acetonitrile
in both steps (i) and (ii).



formam de (DMF). 8. The process of Claim1l, wherein
said non-protic solvent in steps (i) and 15 (ii) is

wGaepanaed y sel ected fromthe group consi sti ngP@F/US2006/000251

5

10

15

20

25

30

acetonitrile, propionitrile, benzene, toluene,

xyl ene, chl orobenzene, dichl oro- b&hzene, C5-Cl2

ether, 1,2-d inethoxyethane, 1.2-diethoxyethane,

di gl yne, 1, 4-di oxane, tetrahydrofuran, Cl-C5 ester and
said _chlorinating reagent. 20 9. The process of (. aim
8, 1AnEheprpcess f O ovhereipfhasiamperagiread said fgastion jn

bot h s (] (i 2006/ 074264
PCT/ Lﬁé@g@f%%ﬁ&nlgb)f86%e process of Caiml1,
whdreTe plozess b @laitrul @, whersin the eagperature of saidegattion

ranges from-20 to 11. The process of C aim 10,
wher dPRYEH %Fﬁ%@a&% of said reaction ranges from

- 19 ot-PheBfocelds b CIdiE1 P WRER fHe Enfhdratire ofR8IEIACHHS
Peatd 5C,

tenperatUre of said reaction ranges from-5 to
13. Thangesfress-oio §1Gi m 1, wherein the nul ti phase

regagtyon nedium.i-s .a ,three.phase reaction system., .
o 198 REPeRe® By Claifhy ' AP RS ol i Bifoium is 2
sol veitee pRadetreabiibnBySees sofpricingy am Aquubes salbskuhg and a
concentrat ed aqueous salt phase conprises a buffer

syst eMempIdick®P@Ntand KH2PO4. 15. The process of Caim
LB eS8 B, GRS Shlhcol 581 e
of O @mprses abeffer systamiwiltd ReROa athdikiARD .ar e pr esent
Lo BT b L i B H0s i o et
T ARy e B pe process of ol
16.The process of Claim 15, wherein said K;PO4 and KH,PO,4 are present
in a ratio of 1:2.

17.The process of Claim 14, wherein said buffer system in step (ii)
maintains the pH in the range of 7.5-9.5.

18.The process of Claim 14, wherein said buffer system maintains the pH
in the range of 8.0-9.0.

19.The process of Claim 1, wherein the temperature of said reaction in
step (ii) ranges from -15 to 60°C.

20.The process of Claim 1, wherein the temperature of said reaction
ranges from -10 to 20°C.

21.The process of Claim 1, wherein the temperature of said reaction
ranges from -5 to 10°C.

22. A process for the preparation of the compound of formula 5 from a
solution of an acid chloride of formula 2', said process comprising
adding a solution of the acid chloride of formula 2' to multiphase
reaction medium containing a compound of formula 3, which reaction

medium contains a concentrated aqueous salt phase and an organic



in the range of 8.0-9.0. 20 19. The process of Caim1l,
wherein the tenperature of said reaction in step (ii)

WO amge31264 om - 15 to 60C. 20. The process of C aP@T/11S2006/000251

10

15

20

wherein the tenperature of said refn tion ranges from
-10 to 20C. 21. The process of Oa 1, wherein the
tenperature of said reaction 25 ranges from-5to
10C. 22. A process for the preparation of the conmpound
of formula 5 froma SOE tlon of ., an acid chl oride of

f or mRNgss: Corg%ﬁ'sd”%?o%@@ Pf‘%ﬁcr?g)l\/%mdﬁor@ oguea fhf i on
of thenisd éf@ﬁ BihdR & inTRESdaRcé wﬁfpth@*bpé\}?ﬁgfegq%tlon.

reaction nedi um contalning a conpound of

whi ch reaction 30 nedi ufi%op®i ns a concentrat ed
aqueous salt phase and a anic WO 74264
PCT/ US2006/ gQO254r 16 phase ¢orprs+ing sq\ltaglre

non-protic sol yent, to preguce the conp
formula 5, in 8ccordance wHtdrLt he fol | owi ng uat i on:

HOOHC~ Ar +26 N Ar O HCL O2' 35 where Ar is
H3C NH3C N Nor 5 CH3 23. The proce¥s of Caim
22, wheLBiAyisai d non-protic solvent is selected from
the group conS|st|ng of acetonitrile, propionitrile,

benzene, tol uene, Hyeyl e chl or dhenz
di chl or obenzene, C5- C[Z et her 1 Z-Ij

23.The process of Claim 22, wherein said non-protic solvent is selected
from the group consisting of acetonitrile, propionitrile, benzene,
toluene, xylene, chiorobenzene, dichlorobenzene, Cs-C1, ether, 1,2-
dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane,
tetrahydrofuran, C4-Cs ester and said chlorinating reagent.

24.The process of Claim 22, wherein said non-protic solvent is
acetonitrile.

25.The process of Claim 22, wherein the multiphase reaction medium is a
three phase reaction system comprising an aqueous salt slurry and a
non-protic solvent.

26. The process of claim 22 , wherein said compound of formula 5 is

further converted to the compound of formula:

27. The process of claim 22 , wherein said compound of formula 5 is
further converted to the compound of formula:



d i net hoxyet hane, 1.2-di ethoxyethane, diglyne,

1, 4-di oxane, 10 tetrahydrofuran, ¢ -C5 ester and said
wohbwro7#eati ng reagent. 24. The process of C aPar/@®2006/000251

wherei n said non-protic solvent is _acetonitrile. 25.

The process of Caim 22, wherein t hé mul ti phase

reaction nmediumis a three phase reaction system

conpri sing an aqueous salt slurry and a 15 non-protic

solvent. 26. The process of claim?22 , wherein said

conmpound of fornmula #ePs. further converted to the
conpound of formula: EtQi N Br )ONN tNVYl--- 0
27. The process of i g~ ~Wherein said conpound of
formula 5is 20 fu r convert to the conmpound of
formul a: WO 20064,8 P 0 N\ﬂ7 MeO N
CH3 F3Cj::r viNNIl | NN O I

N S



