PREPARATI ON OF KETONE AMDES Field of the Invention This patent application
di scl oses a novel process to prepare ketone 5 am des, which are useful

i ntermedi ates for the preparation of antagonists of CCR5 receptor useful

for the treatnment of HV virus infected mammals. This application includes
a novel process to synthesize 1-(2,4- dinethyl

pyri m di ne-5-carbonyl) - 4- plperldone 1-[(2,4 dlnethyl 3-pyridinyl)carbonyl]-
4- pi peridone and rel at edp Al ] n

Patents 6,602, 885; 6, 38 ,“‘ 0; 007, 10 0, SIL, 80 to
Schering-PIough Cor por ati on, di scl ose several novel antagonlsts of the CCR5
receptor which are useful for the treatnent of AIDS and related HV 15

i nfections. Particular reference is made to the conmpounds of fornulas I and
I1: EEO N\ NCHG N Br i N\ O zo as disclosed in U S. Patents 6,602, 885
and 6,387,930. 2 MeONII CH3 =zztN F3C ~N N

Field of the Invention

This patent application discloses a novel process to prepare ketone
5 amides, which are useful intermediates for the preparation of antagonists
of CCR5 receptor useful for the treatment 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

CCRS receptor which are useful for the treatment of AIDS and related HIV
15 infections. Particular reference is made to the compounds of formulas |
and [l

Q
CHgy |
N
“
jo8e
Q

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



N~N OIl | as disclosed in U S. Patents 6, 689, 765 and 6, 391, 865.

receptors have al so been reported to nediate cell transfer in inflamat

di seases 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 sucl? di seases,

treatnent of other inflammtory di seases or conditions such as

bowel disease, multiple sclerosis, solid organ transpl ant

and in the to

rej ection and

5 CCR-5

ory

I nfl ammat ory

graft v. host disease. In view of the inportance of antagonists of the CCR5
receptor, new, 15 novel nethodV maki ng such antagoni sts are al ways of

interest. Summary of the Invention iThefe is provided in accordance with the
a

an acid chloride: 0 NR

‘ckhere R, is a substituent

present invention a process foirar' g a ketone am de of fornula 5
D 1]

O
selected fromal kyl, aryl, 'fcﬁ v
noi eties, with the proviso tffat R, does not [cont ai
am ne. The said al kyl, aryl, cycloal kyl, he
noieties may optionally be substituted with the ovifso t
substituents do not contain a primary or secondar ami ne.

as disclosed in U.S. Patents 6,689,765 and 6,391,865.

3 het er ocycl yl
a ||lprimary or secondary
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hat the

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

10 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,

15 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:

O

20 Formula 5'

where R, is a substituent selected from alkyl, aryl, cycloalkyl, heteroaryl

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

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

from



A salient feature of this inventive procedure is that while acid 5 chlorides
are reactive to water so that aqueous reaction nedia cannot be used when
using an acid chloride as a reagent, the current process enploys a

mul ti phase reaction/reagent nediumwth a heaé%Iy salted aqueous phase and
a distinct organic phase, allow ng the reacti proceed with high yields
wi t hout hydrolyzing the acid chloride. Not to intending to be bound by any
theory, it is believed that the acid chloride dissolves in acetonitrile,

for exanple, which renmains as a distinct phase froma concentrated agueous
salt phase. PQEtGr@QYCdYIIWOI%I@S wnay eplionatydie substitited withetherprowise thet where t he

concentrated ue salt hase c ri ses hos te salt buffer system
15 The presen léerbtﬁégoplﬂ%tt%)r@%ﬁfaepnm@&lgggeqcﬁ'pa%p[mn?I ty of the

hi ghly water sol ubI e product ketone am de (5') in the aqueous phase, which
results in efficient separation of the final product ketone am de, avoiding

mul ti pl e additi onalA galient feattureof thisipyenthé prasedufd isrthat while adittes unwant ed
by- product (e. ee co

b troll T I
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t di at { I
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stated ot herw se, noloyls iven its ordin aning.as is set forth
b fol T owPRHeRuE RBRaS PR HRTIBFLATgante RiHes Algwing The Teadtioh to

proceed with high yields without hydrolyzing the acid chloride. Not
10 intending to be bound by any theory, it is believed that the acid chloride
dissolves in acetonitrile, for example, which remains as a distinct phase
from a concentrated aqueous salt phase. Particularly useful in connection
with the process is where the concentrated aqueous salt phase comprises
a phosphate salt buffer system.
15
The presence of the phosphate buffer reduces the solubility of the
highly water soluble product ketone amide (5') in the agueous phase,
which results in efficient separation of the final product ketone amide,
avoiding multiple additional purification steps.
20
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
25 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 1 and Il above).

Description of the Invention
30 Except where stated otherwise, terminology is given its ordinary

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



nanes, common nanes, and chem cal structures nmay be used interchangeably to
descri be the sane structure. These definitions apply regardless of whether
"atermis used by itself or in conmbination with other terns, unless

otherwi se indicated. 5 "Al kyl" nmeans an aliphatic hydrocarbon group which
may be straight or branched and typically inéludes fromabout 1 to about 20
carbon atons in the chain. Suitable alkyl groups contain about 1 to about
12 carbon atons in the chain such as fromabout 1 to about 6 carbon atons
in the to chain and include both branched al kyl and | ower al kyl. Branched

al kyl means mnémesoceEmoronmaraes,cavel cladidal giroctpsesmnaly besused hyl , et hyl or

propyl, are attached to a linear alkyl chain. "Lgwer alky|" neans a group
havi ng about'”lerPBamﬁﬁHciY@ dasyte t&‘@o%%é“‘? ﬁtrPﬁ@’%-hghﬁsﬁﬁe@ﬁ'tﬁﬂ§ %’E?Vst rai ght
or branched. i . :

substituents (ﬁﬁa@a%r%y B@&We@ d@n@qgr$gpf éﬁ%ﬂ\fﬁq 'Q#&%Q@%@ﬁﬁg}ﬁe r

het er oat ors. foffng| Unless Bttiénmise mdlivatad.at ed "Ar") means an aromatic
nmonocyclic or multicyclic ring system conprising about 6 to about 14 carbon

atons, 20 preferably about 6 to about 10 carbon atons. The aryl group can

may b the same orA st flalls:2h Rt VRl Serbl ofaR WCHRY A SRR o7 oups
i ncl ude phenybr iatched ainttypically indlleedrdiilabolieans abou® ROVAME hfor@no- or
mul ticyclic rin e;%stem conprising about 3 to about 10 carbon atons,

preferably abéd aBuilable adkyt graups cardain atmutilalel abayidi2earkon i ngs
Cont a1 1 20! eyt OB Enaly S0 aa PR el E1E 4D AR KN bR TR e
or differgnt.chAA-andThéluBE both branched alkyl and lower alkyl. Branched alkyl

means that one or more lower alkyl groups such as methyl, ethyl or propyl,

are attached to a linear alkyl chain. "Lower alkyl" means a group having

about 1 to about 6 carbon atoms in the chain which may be straight or

branched. The alkyl group may be substituted by one or more

15 substituents which may be the same or different, and may include

heterocatoms.

"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 pheny! 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



30 exanpl es of suitabl e nonocyclic cycloal kyls include cycl opropyl,

cycl opentyl, cycl ohexyl, cycloheptyl and the like. Non-limting exanpl es of
5 suitable nulticyclic cycloal kyls include 1-decalin, norbornyl, adanmantyl
and the like. "Heteroaryl" means an aromatic nonocyclic or nulticyclic ring
s system conprising about 5 to about 14 ring & ons, preferably about 5 to
about 10 ring atons, in which one or nore of the ring atons is an el enent

ot her than carbon, for exanple nitrogen, oxygen or sulfur, alone or in

conmbi nation. Suitable heteroaryls contain about 5 to about 6 ring atons.

The " het er oar giiitabl@nuditicyailio eytloaligts ingluciect -decatir, morbovgyh \esfaemantyl and
substituents which may be the same or different. Non-limting exanples of

sui t abl e het thﬁaF"Sﬂ s include pyridinyl and pyrimdinyl. "Heterocyclyl" (or
het er ocycl oal kyl ) nmeans a non-aromatic nonocyclic or nulticyclic ring
system conprising about 3 to about 10 ring -5 atons, suitably with from

about 5 to about 16Héler@argl MnBand Qn\&*ﬂomhtl@hﬁ)rﬂfcyﬁﬁtfér Aiultidyeti@tings in the
ring systemis an el enment other than carbon, for exanple nitrogen, oxygen

or sul fur,s al Bystestcompesingiabeut 5o abeut 24 minggrioms; prefeebly, pbpuhaito y

Substl ut e 2BoSH1 b SuHESHL B el mblEcoP B i s B ol
different, eaéfher?ehﬁﬁ;baltbéﬁnfor@da Cywwbé‘n%ﬁbﬁﬁ@ﬁféldd@mhhe grOUp

consi sting of hal o, cé/ : ano, al koxy, al kyithi
ket one, C(O)cpmlbmtloan ultwle e@roan}@ mmamutﬁab@boﬁ@Jmatht rreans a

|t/ wat | " bout 50 t of th | t
sal { vett of oLl p O013R) B SHbolASA b7 2R or RoRSHG Betdh L1e 52

10  substituents which may be the same or different. Non-limiting examples of
suitable heteroaryls include pyridinyl and pyrimidinyl.

"Heterocyclyl" (or heterocycloalkyl) means a non-aromatic
monocyclic or multicyclic ring system comprising about 3 to about 10 ring
15 atoms, suitably with from about 5 to about 10 ring atoms, in 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.

20 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)0O-alkyl and the like.
25
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.
30



saturated solution of salt. Aqueous salt slurries have a saturated agueous
conponent as well as a solid salt phase. 30 6 There is provided in a first
aspect of the invention a process for preparing a ketone anm de of fornula
5: ONR O Formula 5 where R, is a substituent selected from al kyl,
aryl, cycloal kyl, heteroaryl 5 and heterocycl®l substituents, with the
proviso that R does not contain a primary or secondary am ne, the process
conprising: (i) reacting a carboxylic acid of formula 1: HOvVIR 10O Fornul a
1 1o with a chlorinating reagent for substituting a chlorine atomfor a
hydroxy radical i Thereiscprnobideyina first dspectef thainveatienta progess forns an aci d
chloride froma carbogél ic acjd), utilizing a catalyst and a non-protic

solvent to pPERRAOGA kelane ynidsroffaenylaidl: chioride of formula 2: - Ir R
O 15 Fornmula 2 (ii) separately pre i a nmultiphase reaction nediumwth

ri
a concentrated aqueous salt phase anf an]organi ¢ phase conprising a
sui tabl e non-protic solvent, the nedi alngo _Reing provided with a

¢)

Formula 5'
where R, is a substituent selected from alkyi, aryl, cycloalkyl, hetercary!
5 and heterocyclyl substituents, with the proviso that R, does not contain a
primary or secondary amine, the process comprising: (i) reacting a
carboxylic acid of formula 1:

HO\"/ R‘I
O
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/ Ry
O
15 Formula 2

(i) 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

O

N
H Hcl

Formula 3



20 compound of fornmula 3: HOOH NN H HC Fornula 3 7 and adding the
solution of the acid chloride to reaction nediumto yield the ketone am de
of formula 5: ONR O Formula 5 5 In one enbodinment R, is: H3CIN i
IN + CH3 and in another R is: H3C N\ CH3 io The chlorinating reagent in
step (i) may be oxalyl chloride, thionyl chlorfde or phosphoryl chloride,
while the catalyst in step (i) is dinethyl formam de (DWF). The non-protic
solvent in steps (i) and (ii) is separately and independently selected from
the group consisting of acetonitrile, propionitrile, benzene, tol uene,

xyl ene, chl or (ﬂmdr&chmg tl‘da' stiutien obthezacid chiaridestoteackerneedium to yield the

1, 2- dlnethoxy ane | et hoxyet hane, diglyne, 1,4- dioxane,
tetrahydrofur '&aweeg EMYP sai d chl orinating reagent and

o

Formula 5

5 In one embodiment R; is:

CHy
and in another R, is:
HsC N
E -
CHs
10 The chlorinating reagent in step (i} may be oxalyl chloride, thionyl

chloride or phosphoryl chloride, while the catalyst in step (i} is dimethyt
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,
15 Cs-Cy; ether, 1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-
dioxane, tetrahydrofuran, C+-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.
20
The multiphase reaction medium is a three phase reaction system

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



appropriate m xtures thereof. The tenperature of the reaction in step (i)
ranges generally from-20 to 60C, preferably from-10 to 20C, nore
preferably from-5 to 5C. 20 The nulti phase reaction nediumis a three phase
reacti on system conprising an aqueous salt slurry and a non-protic sol vent
in particularly 8 advantageous applications o the invention. Another

enbodi nent is where the concentrated aqueous salt phase conprises a buffer
systemwi th K3P04 and K2HP04, such as wherein the K3PO4 and K2HPO4 are
present in aratio ranging from2.5:0.5 to 0.5:2.5 or wherein said K3P04
and s K2HPOL aiaRfaieils appiicatihis' o1 1RE ivetioR ArdthELEmPBAIRERT S whefd (11)
may maintain the pRHint range of 7.5-9.5, or nay maintain the pHin the
range of 8. 0- $hécontenttalepaqacous sakt phase coagrisesra buffert systémivithr anges
generally fro i 0 -15 t 0C in nost cases, h as, fr -10 to 20C or from
T o 106 AP ariLisadpOarsudhas wiermn dne KoPDs AP Os A RESHE par at | on
of the conpour : J I i-de of formula
2', said procglggqég{’rgé@b gfgr%gﬁjgicg%saﬁ?d 3?@5%?@”?5@@’3?%&8% de of is
fornmula 2' 5t o KgHRD arehpreseneiacd ratio ofeld2u Thedndfter sysignaircswpdinchagf  f or mul a
3, which reaction nedi umcontains a concentrated aquequs salt. hase and an
organi ¢ phase RYHAN henpHdn dhe 13N96:0h6/-9PofF BAYINIIBIAIN “‘t‘%PHdF'dgﬁce t he

conmpound of f n.4f accordance with the following equation: HOCH O
ClvAr + N~ Ar %Hbg 81 8:0-4.0.

The temperature of said reaction in step (ii) ranges generally from
10 -151060°C in most cases, such as from -10 to 20°C or from -5 to 10°C.

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
A
o~ - —5qu
N
© H HCL o
20 Formula 2 Formuia 3 Formuia 5 ,

where Aris

H;C N\j H;C N\
% | N O };;)
CHs

CHy



OHHCL 1O 20 Fornula 2' Fornmula 3 Fornula 5 where Ar is HHC NH3C N or 4
Il / CH3 CH3 9 The present invention resides, in part, in the discovery
that, while normally an acid chloride is water reactive and so aqueous
reaction nedia cannot be used when using an acid chloride as a reagent, it
I's possible to use a nultiphase reaction/reagnt nmediumw th a heavily

sal ted aqueous 5 phase w thout hydrolyzing the acid chloride. The phosphate
buffer, used in accordance with this invention, naintains a constant pH of
6-9 throughout the reaction, which reduces formation of the side product

(6) . The phosphat eThgfgreésentlisiventionueskiesi irspan, inaRE digtdovensMatbivhilg Y.,
reduces the solubility of the ketone am ne thus inproving the efficiency of

i sol ati on by 8Prmalhsan agichehlerige is watpifeactieantae iagueousireadiamipedidenent s
It i hi.ghl v, .ef fi ci ent th d hi, ah. ity final
roduct 15 TRAMANE b WoRRET AE dcth bR 3814 Fertelt AistssiHia 16 Sohe e
agl Caqv OHlO\f | {\1 A%s_lé G?%Eipﬁhé’é“react@ﬂrea@&/ﬁf (A3t With a heaUmY Saled agietus 2° O NH

5 phase without hydrolyzing the acid chloride.

The phosphate buffer, used in accordance with this invention,
maintains a constant pH of 8-9 throughout the reaction, which reduces
formation of the side product (6). The phosphate buffer, by virtue of its

10 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.

15 The inventive process is schematically described in the Scheme
below:
Ho\",Ar (COC|)2 Cl\l‘rAr
0 Cat. DMF/CH,CN ©
Formula 1 Formula 2'

HO

0 NH
o -
. B
_ / OH
Ej K PO/ HPO U‘ SN
N arJa/ig a N \([Jr H

HHCl 1, 0/CH,CN

Formula &

Formula 5
Formula 3 Formula 4
20 wherein

H4C N H3C N

Ar = | ﬁ | h
-}i N or }h z

CHq CHg



~N Ar N K3P04/K2HF0O4 NY H HHC H2O CH3CN HO Formula 6 Fornula 3 Fornul a
4 Formula 5 20 wherein HBC N H3C Ar = Nor ~ CH3 CH3 10 The conpound of
Formula 5 can be further converted to the CCR5 antagoni st conpounds of
Formula | and Formula Il if so desired. The follow ng nonlimting EXAVPLES
are provided in order to further illustrate §pe present invention. 5
EXAMPLES Unl ess ot herwi se stated, the foll ow ng abbrevi ati ons have the
stated neanings in the Exanples and Table 1 bel ow. CDCl 3= Deut er ochl or of orm
lo CH3CN= Acetonitrile DW= D nmethylformam de g= grans K2HPO4= Pot assi um

hydrogen phosphat e ThHEXMpolrRi b milIRPSaBE furliverdonvrelitb the CERS= Mass

spectrum NMR= Nucl ear nmagneti c resonance spectroscopy
antagonist compounds of Formula | and Formula Il if so desired.

The following nonlimiting EXAMPLES are provided in order to

further illustrate the present invention.

EXAMPLES
Unless otherwise stated, the following abbreviations have the stated
meanings in the Examples and Table 1 below:
CDCl3= Deuterochloroform
10 CH3CN= Acetonitrile
DMF= Dimethylformamide
= grams
KoHPQ,= Potassium hydrogen phosphate
KsPO4= Potassium phosphate
15  mbl=milliliters
MS= Mass spectrum
NMR= Nuclear magnetic resonance spectroscopy
EXAMPLES
Example 1: Preparation of 1-(2,4-dimethylpyrimidine-5-carbonyl)-4-

20 piperidone — Compound IV:
HO.__OH

,N\" (COCI), %O
> N e
HO cat. oME © K3PO4/K2HPO4
o) H,O/CH;CN

| CH4CN

To a suspension solution of 90.0 g of 4,6-dimethylpyrimidine-5-
carboxylic acid (I} and a catalytic amount of dimethylformamide (0.45 mL)
in CH3CN (630 mL) was slowly added oxaiyl chloride (78.8 g) at -5°C to

25  5°C. The reaction was then aged at 0°C for 2 hours.



EXAMPLES Exanpl e 1: Preparation of 1-(2,4-dinethylpyrim dine-5-carbonyl)-4-
20 pi peridone - Conpound IV: HO$HH HCl 11l HO ~ N Cat. DWW ClL N

K3PO4/ K2ZHPO4 NN Ol CH3CN II HROCH3CN O IV To a suspension solution of
90.0 g of 4,6-dinethylpyrimdine-5 carboxylic acid (1) and a catal ytic
anount of dinethylformamde (0.45 nL) 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. 11 1In a separate flask, a heterogeneous m xture of K3P04
(136.1 g), KRHPO4 (205.9 g) in water (270 m-) and CH3CN (540 nm-) at OC was

added to a sol uti ofy Qfse%Qreﬂegla@R 4 hetaregersnss ARy ef KIPOYE @tori de
(Ir1) in water (135 nlL). The reacti on m xture was agltated at 0Cfor 2 5

hours. The 4, &tiP@ht( 395@/@) lmwtﬂé(%zQ:mLBWICHkﬂJNr(E @ nol) -’?t%@ wabon was

t f d to,th | ut W| h cti
enper at ure vASHHAD AT PR Faitsonfdndadiidral MdrBShRBE on i o
m xture was agllugiﬁ ﬁﬂté}tuéﬁ%li)m'rhé rBadtich mikiGRe WS argﬁat‘é-d 8N i@l et ed,

charcoal (18 ded t'o I essen the color. The reaction m xture was
filtered t® r oo the SO|Id resi due and the | ower aqueous |ayer was then
separated fromthe top CH3CN | ayer. The CH3CN sol ution was renoved and
replaced with ethyl acetate (1350 m -) by distillation. The ethyl acetate 15

R s et o S R
transferred to the buffered piperidone solution slowly and the reaction
temperature was maintained below 10°C. After the addition, the reaction

10 mixture was agitated at 10°C for 4 hours. Once the reaction is completed,
charcoal (18.0 g) was added to lessen the color. The reaction mixture was
filtered to remove the solid residue and the lower aqueous layer was then
separated from the top CH;CN layer. The CHiCN solution was removed
and replaced with ethyl acetate (1350 mL) by distillation. The ethyl acetate

15 solution was washed with an aqueous solution of K;HPO,4(90.0 g) in water
(180 mL). The ethyl acetate solution was concentrated to about 270 mL
then heptane (630 mL) was added to effect the precipitation 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).

20 'HNMR (CDCls, 8): 8.96 (s, 1H), 4.10 (t, 2H), 3.49 (t, 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:

HoijH
H HC!
2 (COCI \I\:) 2
N
"o c t. DMF K3P04 " Y"
0 y H,O/CH,CN 0
v CH4CN 2 3
25 vil



then heptane (630 m-) was added to effect the precipitation of product.

The solid product was filtered and dried in a vacuum oven at a tenperature
of 55C for 16 hours to give a yellowi sh solid (114.7 g). 20 1HNWMR (CDC 3,
6): 8.96 (s, 1H), 4.10 (t, 2H), 3.49 (t, 2H), 2.66 (t, 2H), 2.46 (s, 6H),
2.39 (t, 2H). MS: 234 (M+l), 135, 100, Meltind2point: 116C . Exanple 2:
Preparation of 1-[(2,4-dinethyl-3-pyridinyl)carbonyl]-4- piperidone -
Conpound VII: HO$H HHC / I (COCl)2 G / | 111 o/ HO\ N-)2\ NKPON
\' N OCat. DM y CH3CN O H20/CH3CN 0 25 VI v11 12 To a suspension sol ution
of 200 g of 2, 4-di ﬁ’etdmhmerimbmsbluﬂonmfﬂﬁmg oic2 dedichethy)lppnidingl-3-at al yti c
anount of di rret hyl f or

ﬁh' oride (142carkpxyl¢ g&n@qﬁ@nﬂcﬁ gata m@meaeﬂdf\mmlm ée%&% '%bfxgl V!
0 S80"g of T GRECRLE ddd iE) BES Sd R R chidiite (R ﬁ??'oﬂﬁfﬁ*ééﬁﬁéb§68%m

(1400 ) andmtreacﬁ(ﬁﬁ)@ama)gedﬁt@o”e;at@temomsxture was agitated at 22C for
2 hours and then the 2, 4-dinethyl pyridinyl-3-carboxyl chloride io (VlI) was

added sl owby and the bat ch tenperature maintai ned bel ow 30C. The reaction
T o e o | 2 B aepids e o kB B PR bfacd REELLTBEATCS, oyer
was concent r algy gmg &f asiperddongi rHendhydtaty BleEhIoAE8 - (R) followed by
CH3CN (1400 mL) and water (600 mL). The reaction mixture was agitated
at 22°C for 2 hours and then the 2,4-dimethylpyridinyl-3-carboxyl chloride
10 (VI) was added slowly and the batch temperature maintained below 30°C.
The reaction mixture was agitated at 23°C for 2 hours to complete the
reaction. The bottom aqueous layer with solid residue was removed. The
top organic layer was concentrated 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
15 free ketone and hydrate.
'HNMR (CDCls, 8): 8.17 (q, 1H), 7.09 (q, 1H), 3.95 (1, 1H), 3.71 (t, 1H),
3.49 (t, 1H), 3.20 (1, 1H), 2.60 (i, 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.

20 While the EXAMPLES are described herein as the preparation of
the compounds of Formula IV and VII, 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

25  be within the spirit and scope of the present invention.



g). The oil solidified at standing for 2 days. The product is a m xture of
1/1 15 free ketone and hydrate. 1HNWR (CDCI3, 6): 8.17 (q, 1 H, 7.09 (q, 1
H, 3.95 (t, 1 H, 3.71 (t, 1 H, 3.493(t, 1 H, 3.20 (t, 1 H, 2.60 (t, 1
H, 2.38 (t, 1 H, 2.32 (d, 3H, 2.20 (d, 3H), 1.90 (t, 1 H, 1.58 (t, 1
H. M: 233 (Mrl), 100. Melting point: 64C. 20 Wi le the EXAMPLES are

descri bed herein as the preparation G)ILAIM& conpounds of Fornmula IV and VII,

it will be a_Eparent to those skilled in the art that nmany nodifications,
vari ati WHP& dSaCLAIMEENESt 0 the present disclosure, both to materials,
met hods reacti on _conditions, may be practiced. Al such nodifications,

vari ati 3ns héBrogess o GlaiAy 5 awberain éﬁ@eﬁh'@@@@gﬂéaﬁﬁﬂhﬁnrﬁtﬁhél)$~°p9¥4Y and scope
of the pr 5'rr|dé QH%HE"&ﬂ nc]é;o % rg\%'[ Hd% CLAIMED I S: 1. The process of
POTY Ra reagen by

Claimb5, re|r1 sal in step (i) is oxalyl chloride,

hi I d h hl f 1, wh
Sai d UhPor IREPIRSSF SRGHRM r%h;f.fm%%@dcﬁu?rlwmg gBoRR el ehRseg aim 1, |

wherein sal d chl orinating reagent is, thionyl chloride 4. The process of
a ai m 53 whg erasesaiof Caliml ywherain §@@pcmq>r)natmgoneﬁe@nyns th&nwbehlae e(DVF). 5.
A process for preparing a ketone am de of fornula 5 0 NuR, O where R is

a subst #t ubme pexsesstoé Claimm whidin said/¢atalygtinaep i) j is dmeihxolafoyhamrdja
het er ocycl )ﬂ ubstituents, with the proviso that R, does not contain a
primry or( '\Qe)condary am ne, said process conprising:

5. A process for preparing a ketone amide of formula 5"

o)
U R4
T
5
where Ry is a substituent selected from alkyl, aryl, cycloalkyl, heteroaryl and

heterocyclyl substituents, with the proviso that Ry does not contain a primary or

secondary amine,

said process comprising:

(1) reacting in an acetonitrile reaction solvent a carboxylic acid of formula 1:

HO\"/ R
0
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 first solution of the acid chloride of formula 2:

C|\n/ R

0
2

(i) separately preparing a multiphase reaction medium with a concentrated

aqueous salt phase comprising a buffer system with KsPO,4 and K;HPO,



(i) reacting in an acetonitrile reaction solvent a carboxylic acid of
formula 1: HO-f R 0O with a chlorinaging reagent for substituting a
chlorine atomfor a hydroxy radical in the carboxylic acid, utilizing a
catal yst and a non-protic solvent to produce a first solution of the acid

chloride of fordnd &n drgddic phase BompPising addtonitrieRa@nehidRRERBAipdana of
mul ti phase reaction nediumw th a concentrated aqueous salt phase conprising

a buffer systerfPinuld X3PO4 and K2HPO4 14 and an organi ¢ phase conprising
acetonitrile solvent and the conmpound of forrmula 3: HOOH N HHC 3 and
adding said first solution of the acid chHor  d®H 0 said reaction nediumto
yield the ketone amde of fornula 5 : O NuR I 0O 5 6. The process of
Claim5, wherein said K3PO4 and K2HPO4 are |pregent in a ratio ranging from
2.5:0.5 to 0.5:2.5. N
H Hcl
3

and adding said first solution of the acid chioride to said reaction medium to

yield the ketone amide of formula 5"

0
5!

6. The process of Claim 5, wherein said KsPO,4 and K;HPQO4 are present in a ratio
ranging from 2.5:0.5 to 0.5:2.5.

7. The process of Claim 6, wherein said K;PO4 and K;HPO4 are present in a ratio
of 1:2.

8. A process for the preparation of the compound of formuia 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 phase comprising acetonitrile to produce the compound of

formula 5, in accordance with the following equation:

0
J—
C|\"/Ar + N\n/Ar
0 N
HeL 0
2' 3

where Ar is:



7. The process of Caim6, wherein said K3PO4 and K2HPO4 are present in a
ratio of 1:2. 8. A process for the preparation of the conpound of fornula 5
froma solution of an acid chloride ofl5fornula 2', said process conprising
adding a solution of the acid chloride of fornula 2° to nultiphase reaction
medi um contai ning a conpound of formula 3, which reaction medium contains a

concentrated aqueous salt ph&S an or gh@ic-pPphase conpri sing

acetonitrile to produce the co u of formulfla 5, in accordance with the

foll owi ng equation: HO OH 6 0O ALN- ~ QAr Q@ L 101 22 3 5 where Ar
CHs

n
is: 15 H3C | N H3C N4 CH3 CH -
CH3



