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Background Of The Invention

15 The present invention is concerned with a novel process for the
preparation of 2-(alkoxyalkylidene)-3-ketoalkanoic acid esters, from 3-
ketoalkanoic acid esters. The process is characterized by the
condensation of 3-ketoalkanoic acid esters with trialkyl orthoesters
catalyzed by a tertiary amine carboxylate salt.

20 The reaction of orthoesters with active methylene compounds, such
as 1,3-diketones, acylacetic esters, malonic esters, malononitriles and
nitriloacetic esters in the presence of a catalyst, is a general reaction well
known in the art for preparing 2-(alkoxyalkylidene) compounds. See
Robert H. DeWolfe, Carboxylic Ortho Acid Derivatives, pp 231-235,

25 Academic Press, New York, 1970. The reaction of triethyl orthoformate
with various active methylene compounds in the presence of acetic
anhydride has been described. See Claisen, Ber. 26, 2729, (1893), Ann
279, 16, (1897). In the case of diethyl malonate, zinc chloride was also
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20 The products of the present invention, 2-(alkoxyalkylidene)-3-
ketoalkanoic acid esters such as, for example, those represented by
structural Formula 3, are chemical intermediates, useful for the synthesis

of various substituted heterocyclic compounds.
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carboxylic acid esters and substituted
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inhibitors of such receptors are expected to be useful in the treatment of

15 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.

WO 00/66559, published November 9, 2000, and U.S. 6,387,930,
incorporated herein by reference, disclose the piperidine compound of

20 Formula A, 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 B) and pharmaceutical compositions comprising

formulas A and B:

25 Formula A



i nfections. The piperazine conpound of Fornula C,
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met hyl - 1-[ (4, 6-di met hyl - 5-pyri m di nyl ) carbonyl, its
acid salt (Formula D), and pharnaceutical conpositions
conprising the conmpounds of fgrnmulas C and D are
disclosed in U S. Patent 6,391 ,865. The piperazine
conmpound of Fornmula C (a free base) and its acid salt
shown in Formula D, s di scl osed therein as being
useful as antagoni sts 0OfNCCR5 receptor. DMe F C
Formula C Ove . Acid galtl Fornul a DThe inventive
process descri bed an ecglsed to make 2-

(al koxyal kyl i dene) J3- Ke [ esiers, the
conmpounds of For®ul a3, whic ge era/cﬁn then be
used to make substituted pwaism \neNG- rooxylic acid
ester internmedi ates. The substituted pyri|m di ne 5-
carboxylic acid esters can then be codverted to the
conmpounds of Fornul as A, D. In view of the
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of ,ﬁfégt%rngst Summary OF The Invention The present
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methyl-1-[(4,6-dimethyl-5-pyrimidinyl)carbonyl, its acid salt (Formula D),

and pharmaceutical compositions comprising the compounds of formulas
C and D are disclosed in U.S. Patent 6,391,865. The piperazine
compound of Formula C (a free base) and its acid salt shown in Formula
D, are disclosed therein as being useful as antagonists of CCR5 receptor.
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CO2R1 R3 OR1l Fornula 3 wherein RL is |ower al kyl; and
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al kyl, aryl and aral kyl; said process conprising:
reacting a 3-keto ester conmpound of Formula 1: ,CO2R1
Formula Iwith an ortho ester conpound of Formula 2:
PRL Rl Formula 2 in the presegce of at | east one
catal yst and at |east one solvent to yield said
conmpounds of Fornula 3. The inventor found that the
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Summary Of The Invention

The present invention discloses a novel and easy-to-use process

for preparing 2-(alkoxyalkylidene)-3-ketoalkanoic acid ester compounds of

Formula 3:
Ra
O
Rs OR;
Formula 3

wherein R' is lower alkyl; and R? and R® can be the same or
different, each being independently selected from the group consisting of
alkyl, aryl and aralkyl; said process comprising:
reacting a 3-keto ester compound of Formula 1:
Ro
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Formula 1



t he chain which may be straight or branched. The al kyl
group may be substituted by one or nore substituents
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Detailed Description Of The Invention

As used herein the following terms have the following meanings
unless otherwise defined:

Alkyl- represents straight and branched carbon chains and contains
from one to twenty carbon atoms, preferably one to six carbon atoms.
"Lower alkyl" means a group having about 1 to about 4 carbon atoms in
the chain which may be straight or branched. The alkyl group may be
substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, -cycloalkyl, alkoxy and alkylthio. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl,
isopropyl, n-butyl, and t-butyl;

Aryl(including the aryl portion of aralkyl) - represents a carbocyclic
group containing from 6 to 15 carbon atoms and having at least one



Schene 1 wherein R , R2 and R3 are al kyl, as defined
above; preferably wherein R is CH3 , and nore
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10

15

20

25

various reaction steps outlined in the inventive
process of this application contain one or nore

sui tabl e solvent(s) and at | east one catal yst as
described below to facilitate-the reaction. On

conpl etion of the reaction, the reaction may be worked
up by processes known to thoseskilled in the art The
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Formula 1 Formula 2 Formula 3
Scheme 1

wherein R4, Rz and R3 are alkyl, as defined above; preferably wherein R
is CHs, and more preferably wherein R4, Rz and Rs are all CHa.

The various reaction steps outlined in the inventive process of this
application contain one or more suitable solventi(s) and at least one
catalyst as described below to facilitate the reaction. On completion of the
reaction, the reaction may be worked up by processes known to those
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extent, the choice of solvent will be dictated by the
starting materials. For exanple, if triethyl
orthoacetate (b. pt. about 142 0C) is used instead of
trimethyl orthoacetate as a skarting material, an
azeotrope of ethanol will be distilled off. The

et hanol azeotrope with toluene boils at about 77 0OC

about 68% et hanol , by we reactign
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PemckH@yBlonBRRMé Bnd RS ke, grf?fﬁlb(ﬁﬂés thér@@f ﬁréf‘erred solvent is
Det ect’l on wavel ength: 215 nm | nj ecti on: Fl o

r ataduerie (. pit/about 111 °C), especially when Ry is methyl since toluene

forms an azeotrope with methanol, distilling at about 64 °C, containing
about 69% by weight of methanol. The solvent n-heptane (b. pt. about
98°C) -methanol azeotrope distils at about 59 °C, containing 51% by
weight of methanol; the methylcyclohexane (b. pt. about 101 °C)-
methanol azeotrope distils at about 57 °C, containing about 45 vol% of
methanol; and the cyclohexane (b. pt. about 80 °C)-methanol azeotrope
distils at about 54°C, containing about 38 vol% of methanol. Furthermore
use of solvents with too high boiling points, such as m-xylene (b. pt. 139
°C) may cause considerable product decomposition and lower yields. To
some extent, the choice of solvent will be dictated by the starting
materials. For example, if triethyl orthoacetate (b. pt. about 142 °C) is used
instead of trimethyl orthoacetate as a starting material, an azeotrope of
ethanol will be distilled off. The ethanol azeotrope with toluene boils at
about 77 °C containing about 68% ethanol by weight.

The reaction is preferably carried out in a vessel fitted with a
jacketed Vigreux column at a temperature which causes the
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Detection wavelength: 215 nm

Injection: 10yl

Flow rate: 1.2 ml/min

20 Example of Retention times:

Methyl acetoacetate: 3.2 10 3.3 mins
Trimethyl orthoacetate: 3.4 to 3.5 mins
Methyl 2-acetyl-3-methoxy-2-butenoate: 3.6 to 3.7 mins

25 The molar ratio of trialkylorthoester to 3-keto-alkanoic acid ester
can be from 1:1 to 10:1, preferably from 1:1 to 2:1, most preferably from
1.2:1 10 1.5: 1. The volume ratio of solvent to 3-ketoacetoalkanoic acid
ester is from 10 :1 to 1: 1, more preferably 5:1 fo 1:1, most preferably from
1.5:1 t0 3.5: 1.



t-butylether or nmethyl t-butylether in conbination
Wi th a non-polar antisolvent such as hexane, heptane
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in the crystalline form exists as a m xture of the

two geonetrical isoners, the E- and Z-forns as shown

by NWVR spectroscopy. The preferred catalysts in the

i nventive process are carboxyjhc acid salts of

tertiary am ne bases. Suitable tertiary am ne
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are pyridinium acetate or pyri di ni um propi onat e. A

nmafFbforaaipararityeanst theslikey rarexammexipl arcillstrafiveaeastion, a
t ebLHASY crystalline form (m.p. 53-54°C) of the compound represented by

Formula 6 was isolated with good recoveries by crystallization from methyl

20 t-butylether or methyl t-butylether in combination with a non-polar anti-
solvent such as hexane, heptane and the like. The compound represented
by Formula 6, in the crystalline form, exists as a mixture of the two
geometrical isomers, the E- and Z-forms as shown by NMR spectroscopy.

The preferred catalysts in the inventive process are carboxylic acid

25  salts of tertiary amine bases. Suitable tertiary amine carboxylic acids salts
include, but are not limited to, the acetate, propionate, stearate and
benzoate salts of aromatic amines such as pyridine, lutidine, quinoline, of
trialkyl amines such as triethylamine, diethylisopropylamine and
tributylamine, of cyclic amines such as N-methylmorpholine and N-

30 methylpiperidine, and the like. More preferably, the catalysts include
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15 SuRe D ik PR ER AR Ryl ol M
ongrapiomaee sol vents are utilized and such solvents
are independently selected fromthe group consistin
of : A major advantage of using the carboxylic acid salts ofS tertia
amine bases is that a separate step is not required to remove them from
the reaction mixture since the catalyst is soluble in the solvent system from
20 which the product (for example the compound of Formula 6) is crystailized.
Alternatively, the tertiary amine carboxylate salts remain in the residue if
the product is isolated and purified by distillation.
One disadvantage of using metal acetate salts as in the traditional
reactions known in the art is that additional steps are required to remove
25 them from the reaction mixture such as by washing the reaction mixture
containing compound of formula 3 with aqueous sodium citrate solution or
complexation with ethylenediamine tetraacetic acid. The metal salts are
not completely removed by filiration as they have some solubility in the
reaction solvent and consequently could crystallize out during

30 concentration.



al i phatic hydrocarbons, alicyclic hydrocarbons,
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to a process conpfising reacting a co of Formul a
4: CH3 UoaeHbe@retarrad mwagenis anchresmiipowoeddiionsdontieavarious
: s%%g’ are more particularly described in the Examples section, the
following summarizes the details.

In still another embodiment, one or more solvents are utilized and

15 such solvents are independently selected from the group consisting of:
aliphatic hydrocarbons, alicyclic hydrocarbons, aromatic hydrocarbons,
ethers, chlorinated hydrocarbons and mixtures thereof. Preferred are
aliphatic hydrocarbons, alicyclic hydrocarbons and aromatic hydrocarbons.
Most preferably the solvent is toluene or heptane.

20 In still yet another embodiment, the reaction is performed at about
the reflux temperature of said solvent.

Preferably, the process utilizes the catalyst pyridinium acetate,
preferably in the amount of from about 1 mole % to about 100 mole %,
more preferably from about 5 mole % to about 50 mole %, or most

25  preferably from about 5 mole % to about 10 mole %, and the reaction is
carried out under reflux in a hydrocarbon solvent such as, for example,
heptane or toluene, with slow distillation of the alcohol azeotrope, as
described earlier.

In a preferred embodiment, the catalyst is soluble in the solvent

30 system.



H3C OCH3 OCH3 Fornmula 5 in the presence of at | east
one catal yst and at |east one solvent to formthe

woanpmanas of Fornmula 6: CORCH3 H3C OCH3 For nmul aC®/UShm®4/021747
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various reaction steps outlined in this aspect of the
i nventive process of this application also contain one
or nore suitable solvent(s) and at | east one catal yst
to facilitate the reaction.Th$3toIIomAng enbodi nent s
summari ze the details of the invention as they relate
to the production of t he conpound represented by
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OCHj
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HaC

Formula 5
in the presence of at least one catalyst and at least one solvent to form the
compound of Formula 6:

CHg
CO,CH3
0]
HsC OCH,
Formula 6

The various reaction steps outlined in this aspect of the inventive
process of this application also contain one or more suitable solvent(s) and
at least one catalyst to facilitate the reaction.
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converted in high yield to the correspondi ng

4, 6-di substituted pyrimdine 5-carboxylic acid esters,
whi ch wi thout isolation can be hydrolyzed directly to
t he correspondi ng 4,6-disubLLhy;ed pyrim di ne
5-carboxylic acids. A typical exanple is the
condensation of nethyl acetoacetate (Fornula 4) with
trinethﬁaeorthoacetate (Formula 5), in tol uen
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heptane or toluene; the reaction is performed at about the reflux
temperature of the solvent system; and the compound of Formula 6 is
isolated as a substantially pure crystalline material.

In still another preferred embodiment, the product of the reaction,
the compound of Formula 6, is isolated substantially pure by
crystallization. More preferably, the crystallization is from methyl t-
butylether or methyl t-butylether, alone or in combination with a non-polar
anti-solvent such as heptane and the like.

The 2-(alkoxyalkylidene)-3-ketoalkanoic acid esters of formula 3 are
useful intermediates for the preparation of a variety of heterocyclic
compounds. In particular, the 2-(alkoxyalkylidene)-3-ketoalkanoic acid
esters can be reacted with an amidine or amidine salt and be converted in
high yield to the corresponding 4,6-disubstituted pyrimidine 5-carboxylic
acid esters, which without isolation can be hydrolyzed directly to the
corresponding 4,6-disubtituted pyrimidine 5-carboxylic acids. A typical
example is the condensation of methyl acetoacetate (Formula 4) with
trimethyl orthoacetate (Formula 5) in toluene catalyzed by pyridinium
acetate. The product, methyl 2-acetyl-3-methoxycrotonate (Formula 6), on
reaction with amidines affords methyl 4,6-dimethylpyrimidine-5-
carboxylates which can then easily be converted to their corresponding
acids (Formula 7) and ultimately be used as precursors to a variety of
CCRS5 inhibitors. A general scheme is presented below as Scheme 3
wherein R® is H, aryl or alkyl:
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the present invention discloses an inproved process

for the preparation of 2-
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catalyst fromthe reaction nedium In still yet
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Cu(OAc) 2 = copper acetate D20 = deuteri um oxi de Et QAc
= ethyl acetate HCI = hydrochloric acid HOAc = acetic

weacehw/Rlo€ = hi gh performance |iquid chromat ographyg2004/021747

KO -Bu = potassiumt-butoxide mp = nelting point NaOH
= sodi um hydroxi de THF = tetrahydrofuran Zn(OAc)2 =
zinc acetate HR-M5 = Hi gh Resol uti on Mass Spectronetry
NMR = nucl ear nmagnetic resonapge spectroscopyEXAMPLES
Exanple 1. Preparation of E- and Z-nethyl

2-acetyl - 3-net hoxy-2- butenoate m xture using pyridine
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and condenser, agitator, thernocouple and nitrogen
i n|"e4eﬁtlonrwhsq4@w ? OrPGRRS thatyieruliain PHodCis efrigyepvedrperity.

agi t at oras) SkRAGL - ARRing e dh AR iMf#ts i pbresent invention

in more details and are for illustrative purposes only. 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.
Unless otherwise stated, the following abbreviations have the stated

meanings below:

b. pt. = boiling point

CDCl3 = deuterochloroform

Cu(OAc), = copper acetate

D,0O = deuterium oxide

EtOAc = ethyl acetate

HCI = hydrochloric acid

HOAc = acetic acid

HPLC = high performance liquid chromatography

KOt-Bu = potassium t-butoxide

m.p = melting point

NaOH = sodium hydroxide

THF = tetrahydrofuran

Zn(OAc); = zinc acetate

HR-MS = High Resolution Mass Spectrometry

NMR = nuclear magnetic resonance spectroscopy



produce a very slow distillation of solvent. The
heating was adjusted so that the solvent distilled at
wahaoostootdog boi |l i ng poi nt of the nethanol /tol ueReT/US2004/021747
azeotrope (62 0C). The distillation process was
conti nued for about 12 hours. To the batch was charged
additional pyridine (4.04 mM) and acetic acid (2.86
m), and the sIOM/distiIIatipp7mas continued for a
further 12 hours. The batch was concentrated under
vacuumuntil no nore volatiles were collected at 90
OC. The batch was cool ed -E 0C and t hen net hyl
t-butylether (324 m), Su .0 g) and Darco (59)
were charged to the residue. The batch was heated to
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of nmethy -acetyl - ate using zinc
acaredtropm{@l YGX The distiladion :pmax)ess was continued for about 12

15 hours. To the batch was charged additional pyridine (4.04 ml) and acetic

acid (2.86 ml), and the slow distillation was continued for a further 12
hours. The batch was concentrated under vacuum until no more volatiles
were collected at 90 °C. The batch was cooled to 25-30 °C and then
methyl t-butylether (324 ml), Supercel (5.0 g) and Darco (5g) were

20 charged io the residue. The batch was heated to reflux for 15 minutes. The
batch was filtered and the Darco/Supercel cake was washed with methyl -
butylether (108 ml). The filtrate and washings were combined, then
concentrated at atmospheric pressure to about 300 ml. The batch was
cooled to about 25-30 °C and seeded with crystals of methyl 2-acetyl-3-

25  methoxy-2-butenoate. Cooling the batch was continued and after
crystallization commenced, began charging of heptane (216 ml) was
slowly done over 40 minutes while continuing to cool the batch to -5 °C. It
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agitator was started and the flask heated to produce a
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tatd 3

Ito erp—For»2 hour sl The bat RHsOH
OCHy

OCHg

Methyl acetoacetate (108 ml, 1 mole), trimethyl orthoacetate (152
ml, 1.2 mole), zinc acetate (4.6 gm, 5 mole%) and heptane (500 ml) were
charged into a 1 L 3-necked, flask (fitted with a 30 cm jacketed Vigreux
fractionating column with stillhead and condenser, agitator and nitrogen
inlet). The reaction was blanketed with nitrogen. The agitator was started
and the flask heated to produce a very slow distillation of solvent. The
distillation process was continued for 16 hours. The reaction was cooled to
20-25 °C. and 350 ml methyl t-butylether was charged. The suspension
was washed with 100 ml sodium citrate solution. The layers were
separated and the lower aqueous layer was back extracted with 108 ml
methyl t-butylether. The organic phases were combined and washed with
50 ml brine. The layers were separated and the upper organic layer was
concentrated under vacuum until no more volatiles were collected at 90
°C. The batch was cooled to 25-30 °C, and then methyl -butylether (324



filtered and washed with cold 1:1 heptane/ net hyl
t-butylether (216 m) until the washings were
woabwrooe®s. The batch was dried for 6 hours un#er/US2004/021747
vacuum at 30 OC. Yield of nethyl
2- acet yl ~3~met hoxy- 2- but enoate about 86 g. mp 53-54
OC. Physical data are reported under Exanple 1.
Exanpl e 3. Preparation of net WI_
2-acetyl - 3- met hoxy- 2- but enoat e usi ng copper acetate
catal yst (a conparison): OCH3 | | / CO2CH3 J CO2CH3 +

(108)rUPeTeR e O) 6nd BBV (oG Wb v q i omdlon The

MDliRkch #AB W\%ratéﬂ ﬁﬁl%tflﬁk $or( 5 Eﬂhutw@s ”’Ph@?ﬁa’rc@fw?&f» ﬁltéﬁ%@eand the

(540 d) were charged into a 3- necked
( f iRared/Supeiical cage avas \aaklmdawnm roetbyki- lﬁmtawttherr(at)e mgl). The

I th sti.ll head d nser r.a
ot (e A donine<B% BARRRERS SRS hoadtiutdte® bt fffospheri
s5Ni prégane td ABoBUBORHA TH@Bathalasdodled tb R®olit 2580 °C and
heated to Froduce a very slow distillation of solvent.

Th segrige i ha@w&wqo@fd@@ﬁwl Zeacetyirt-metiaeryr &butanagier Ehe baich
of PV FsRRET P DRI SECEE r Baialitn Bhithgridedheptane
r es(BmI(Bl enlyvvas ciowg chtirgetDedsr 4A0mirutds $3Wlerdontimtinglto cool the
BB B et e St ot s
1oseﬁmé?éoegné‘%sh58 WithV&id qqﬂﬁ@ﬂ#i&gut yﬁ@yﬁ%@y@%ﬁﬁer (218 mi) until

extracted with 108 ml met hy or gani

phake svashingsondriercadortass. Whs Hedciwivels dr'@@ fot 6 houne undéie

R e e e AR LR RPN T T

wasser@fmtp@m@c Fhysicavties @adepbrad hh@ePEﬁér‘hﬁﬂi 1as
flltered off The charcoal cake vvas vvashed W t

216 m

1scogg'iﬁ5%og;%?§%g;ét ' g, e product o

30 ol ed the
solution to 20 OCHs
5 CO,CHj
CO,CHg + OCHs Cat. CU(OAC)Q + 2CH30H
(9] —ee -
OCHj3 OCH3

Methyl acetoacetate (108 ml, 1 mole), trimethyl orthoacetate (152

ml, 1.2 mole), copper diacetate (9 gm, 5 mole%) and toluene (540 ml)
were charged into a 1 L 3-necked, flask (fitted with a 30 cm jacketed

20  Vigreux fractionating column with stillhead and condenser, agitator and
nitrogen inlet). The reaction was blanketed with nitrogen. The agitator was
started and the flaks heated to produce a very slow distillation of solvent.
The distillation process was continued for 15 hours. The reaction mixture
was concentrated by distilling off all volatiles under low vacuum at 95 °C.

25 The residue was cooled to 20-25 °C. and 324 ml methyl t-butylether were
charged. The solution was extracted with 216 ml sodium citrate solution.
The layers were separated and the lower aqueous layer was back
extracted with 108 m! methyl t-butylether. The organic phases were



wonrystiatdos zat i on commrenced,

10 sobatchomasaﬁltereu asei washedwiRXoRE1 '15héHt§tﬁ’é}'h?é{h

0C and seeded the solution with crystals of the

product. Cooling the batch was continued and after

char gi ng of hept aneCtass004/021747
m) was slowy begun while cooling to 0 OC over 40

m nutes. The batch was filtered and washed with cold

1:1 heptane/ nethyl t-butylether (216 m) until the

washi ngs were col orl ess. The.pgtch was dried for 6

hours under vacuum at 25 O0C. Yield of nethyl

2-acetyl - 3- net hoxy 2- butenoate about 101 g. Physi cal

gitg?rp é:ﬁ;e(flf R/\{ H%ﬁ{e @m@x{e}gﬁggg efsrglxpéere separated, then

py Bi grdelcmienﬂngwhhqul wasmﬂ?@@fmm% rrd?ghﬁf%%yer The
conBound of for Pr epar ation

BPERRIAY Wrr%ﬁ%yémf%&%ﬁﬂ@ they the aharcoal was filtered

5 é?ﬁi"x‘??;‘?‘ehf%a'“%"‘% N R M MslbptivigihgrgThe

5 KOfiltRte Nndcwaahinm Wtzatdggtd)mbmed cc()r%%entrate(? the solugon of the
ut enoat e or mam di ne
acgfoe‘{%k %§8§ ”ﬂ)a)% ANEPBRRIQ RIESSHIS, ﬂgﬁmC%I@H;ﬁhe splinpIto 20
(258 aﬁd)se@b@ th8 a0l RN Wl‘ﬂﬁ)cﬁ‘/s?alé“ oSSRt thﬁfhlﬁlg the hatch

(fitted with addition funnel condenser agi
n| wesgoORtinued end aftes cryséaltization eorbinenked echastin of heptane

ro e lasee BoB bR vl oBng o 3B atlisine, The

@ﬂ?ow)%Sl%under nitrogen. When the bat cﬁ'qzbég%'ﬁfhgf

ashings were wejssiess sTruerbatqbwaa dded for 6

DS R TR T =

25lgiteMeter atzawtti 16 guvelhysioapleteearf leporisbenidet E&amﬂ@
Concentﬁ@t Of’% chI oric, acid was added dropw se to
bring t gCH YREOARS @HS%@ the ReepaAation of anaer

15 ta%ﬂ'tmgrldgﬁglrca%b !r':n %)c}é% tery\ﬁéﬁ] tﬁ%&o\?\‘@c@%&%ﬁégﬁula 6.

i WM@MIMWM%-S Carboxylic Acid:

A. Preparation of Methyl 4,6-dimethylpyrimidine-5-carboxylate:

o CO5CH,
NH=CH-NH,.HOAc N7 Xy C02CHs

OCH,4 KOt-Bu tN P

Formula 6

20

25

Methyl 2-acetyl-3-methoxy-2-butenoate (86 g), formamidine acetate
(62.5 g), acetone (344 ml) and methyl alcohol (258 ml) were charged into
a 2 L 3-necked, flask (fitted with addition funnel, condenser, agitator and
nitrogen inlet). The reaction is blanketed with nitrogen, the agitator is
started and the batch cooled to between -5 and 0°C. While the batch was
cooling, a solution of potassium t-butoxide is prepared (67.4 g in THF, 258
ml) under nitrogen. When the batch reached the correct temperature, the



for about 10 m nutes and the |ayers were then

separated. The | ower aqueous |ayer was back extracted
wowhis@or@ach time with 170 nl net hyl tbutyl et hecT/ulkdo4/021747

t he upper organic | ayers were conbi ned and

concentrated under vacuumto afford crude nethyl

4, 6-di et hyl pyri m di ne-5-car boxyl ate 103 gm as an oil

The product was purified by cdyomatography on a silica

gel colum eluting with heptane/ethyl acetate (7:3)

foll owed by crystallization fromheptane, m p.

43-45C, . 1H NMR (CDCl 3).: 2.53 6H, , 3.96 (3H,

s, Perasgim 5boty eiqqsolgzlomwaﬁ c ﬁh&@@@m ta%%ergperature
16 bat

gty 55ty SRR g 0 oo
Pr pmmm@ateodfteﬂr abdnit rred hguisy Concelitrated -hyalrdehtyric acid was
Eglp ( ?ggozpcl\:fHng %g‘gg%sl/—“oh?%e batch wasAéor}\%en raPeldal ltjr%jer

54, Gasliurmtunyil RY "rrhd'Peq,‘dI&nés GRS E I\?Iéi‘h‘&ﬂ f—B@tylEtﬁ‘é’ﬁ @w8e mi)
exarrpl e to 200C was cool ed and wat er

chang ahtenton mbh wvene ¢hadges inde thareaation. (hg batq’ﬂ \)vawagltated

o FIEEEE IR GRS HEpidentabl e syer

andqaeneehiyenives Hacttraxelaciod tvies; i chchetines hahgezd &1l avdibyl t-
keepi ng the tenperature within the ram%e of -5 to +5C

unPPW' hei Adkthe UPPRs Orgaiie IRYers WirEe paimbiNechand gpRcaated
10, o o Ve SO0 Bl ity £ BT e i\ 52 fontate

m )103§meaba1nochl Viedyroddctumae purizedibynchtomatogia@g. on a silica

50551 ol mp el "E@Eyr@%* rﬁ%n%wﬂa?%a -8 lopenbls. "

C"@?ysta?hz%ﬁlohlfl’ém?ne ?ﬂﬂ@’d D?QIMI#Z@D@%) *2.53 (6H s,
164."39, 151. 29, 0 VS, Cal cul ated f

C7 AR.CB. 96(3H =S, 1@@#@5@3 96-6hhas, fasl)oféelﬁl\faéﬁa@c&s) 5167.97,
s PrepaEay! of58ba28a BisTLbER B RIS, B LG fRORMLOS miz

= 153.0664; Found 153.0667.

B. Preparation of 4.6-Dimethylpyrimidine-5-carboxylic acid:

CO,CH
N X 2 3 NaOH N SN COgNa Hol N SN COzH
L Z g "\ & "\ =z
N N N
not isolated Formula 7
20 The crude methyl 4,6-dimethylpyrimidine-5-carboxylate from the

previous example to 20°C was cooled and water (86 ml) was charged.
25% sodium hydroxide solution (75.5 ml) was charged and the batch was
warmed to 50 °C for 90 minutes. The batch was cooled to between -5 and
0°C and concentrated hydrochloric acid was charged slowly keeping the
25  temperature within the range of -5 to +5°C until a pH of 1.5 was reached.
The batch was agitated for at least one hour at 0°C. The batch was filtered
and the product washed with ice cold water (2 x 43 ml). The baich was



Acid: A Preparation of nethyl
2A6-tri met hyl pyri m di ne-5-car boxyl ate: NH H3C | CO2CH3

WOlRSHEI6082CH3 N r KO-Bu J | N Met hyl PCT/US2004/021747

5

15

20

25

2-acetyl - 3- met hoxy- 2- but enoate (34.4 g, 0.2 nole),
acet am di ne hydrochl oride (22.7 g), acetone (136 m)
and net hyl al cohol (100 m) were charged into a 1 L
3-necked, flask (fitted wt h_gggli tion funnel,
condenser, agitator and nitrogéen inlet). The reaction
was bl anketed with nitrogen, the agitator started and
the batch cooled to bhe en . - nd_00C. ile.the
bafERCRSeE ¥Briyg,at 4043 %ﬂgdﬁ %%ﬂa&gif\\f(rﬁy{muﬁmsme
wa ( , 1 ogs

in o iR SBchidds Bo T 208000, MG DAO)ZeEsT (6o
poCaddi qﬁmwmut sxAdd. £ CMRDy@)k -slmvwcy ﬁﬁér%m& .29,

a1 FORRAT: A2Q B PRSIt Gl atid foFicsHoRae: ik mioe 0664

coppLAte 5afdeg7.about 1.5 hours. Concentrated
hydrochl oric acid was chared dropwi se to br| ng the pH
toE ple S Hrepavaiion oh 2«ho1Tximathylnuri P A0

mﬁol atiles were col I ected. Methyl t- butyl et her

) and water (85 m) were charged The batch was

agl t at e(A ng
separ at et
vacuumto afford a solid residue of nethyl
2,4,6-tyinethyl pyri m di ne- 5- 8&r boxyl ate, 35.8 g.The

product | was i ed byHe¥ al l'i zing from nmef{hanol m
p. 6l ‘i‘EFLttr\l%R (cDA 3) : Np4gl (6H, s, C@4CHs;
(3H, s, , 3.88 (3'I=I,—"S‘—66|=|—3‘)'>. 13H 3):
168. 57 @ "164.83, "IK&$Bp1 | "52.87, /

26. 38, " 23. 26. ci—|R—l\/IS Cal cul ated for CO9H13 02 mz =
181 Ogﬂo?mulaS

Methyl 2-acetyl-3-methoxy-2-butenoate (34.4 g, 0.2 mole),
acetamidine hydrochloride (22.7 g), acetone (136 ml) and methyl alcohol
(100 ml) were charged into a 1 L 3-necked, flask (fitted with addition
funnel, condenser, agitator and nitrogen inlet). The reaction was blanketed
with nitrogen, the agitator started and the batch cooled to between -5 and
0°C. While the batch was cooling, a solution of potassium t-butoxide was
prepared (27 g in THF, 100 ml) under nitrogen. When the batch reached
the correct temperature, the potassium t-butoxide solution was slowly
charged, keeping the temperature below 5°C. The batch was allowed to
warm to about 25°C. The reaction was complete after about 1.5 hours.
Concentrated hydrochloric acid was charged dropwise to bring the pH 1o 7.
The batch was concentrated under vacuum until no more volatiles were
collected. Methyl t-butylether (140 ml) and water (85 ml) were charged.
The batch was agitated for 10 minutes and the layers were then
separated. The organic layer was concentrated under vacuum to afford a
solid residue of methyl 2,4,6-trimethylpyrimidine-5-carboxylate, 35.8 g.



Found 181 .0972. B. Preparation of
2,4,6-trimethyl pyrimdine-5-carboxy lic acid: CO2CH3

woeRNa0@RH NaOH HCI N N not isol ated Fornul a 8CKEaiSkopk/ 021747
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10

15

20

25

2,4,6-trimethyl pyri mdine-5-carboxylate (27 g),

met hanol (27 m) and water (27 m) were charged. 25%
sodi um hydr oxi de solution (25 m) was charged and the
batch warned to 500C for 90 nhAautes. The batch was
cooled to between -5 and 00C and concentrat ed

hydrochl oric acid was charged slow y, keeping the
tegperatyre within.t range of -5 to +50C until a pH
of T TRtuCiuas Rutriedby SHAIGRS rommeiGamm: Mrie S, 'H
va el (CEG): b0Tua@M!s, Bip,) 16§ (8H, 8heHL), 23 Ha (3H!
solid érodu@t Was edg\’/erest)i by ?i(?t’ra??o%‘?. The gat?ﬁ
WaOGiHs)e FHIGMR (CBECI)ny t38.50, 4B58QD, TH4.83, #123.71, +52.87,

2,4,6-1J i nethyl pyriqi di ne- 5-car | j,c~aci i
o PO PR A HA SR Rt NinS o, T, oufT:
NMRoUEE3E@3) 0972. 43 (6H, s, CH3), "2.52 (3H, s, CH3) .
13H CWVR (CD30D): "170.42, "168.30, "166.09, "126.63,
"25. 64, B. FHePdratibiRdiB,4 6atifietialiggirhline B idbidelic abl: =
167.0821 ; Found 167.0816._ Exanple 6._ Preparation of
4, 6- D pet hyl - 2- Phenyl pyri m di ne-5- Caf boxylic Acid: A

Prepargti gg f methyl COLH
4, 6- §7 gt hyf - 2- phany! pyri fi ¢in 5! boxyl atie: NH"iO ?
e NHZ AT N, ol A 0gH8 Kox-Bupply
Formul™ 6 N N

not isolated Formula 8

Methyl 2,4,6-trimethylpyrimidine-5-carboxylate (27 g), methanol (27
ml) and water (27 ml) were charged. 25% sodium hydroxide solution (25
ml) was charged and the batch warmed to 50°C for 90 minutes. The batch
was cooled to between -5 and 0°C and concentrated hydrochloric acid was
charged slowly, keeping the temperature within the range of -5 to +5°C
until a pH of 1.5 was reached (22.5 ml conc. HCI used). The batch was
agitated for about 1.5 hours at about 2.7°C. The solid product was
recovered by filtration. The baich was dried under vacuum at 40-45°C. The
2,4,6-trimethylpyrimidine-5-carboxylic acid was recrystallized from ethyl
acetate. m. p. 163-164°C, "H NMR (CD3OD): *2.43 (6H, s, CHa), *2.52
(3H, s, CHg). '®*H CMR (CD3OD): *170.42, *168.30, *166.09, *126.63,
*25.64, «22.97. HR-MS; Calculated for CgH11N205, m/z = 167.0821;
Found 167.0816.
Example 6. Preparation of 4,6-Dimethyl-2-Phenylpyrimidine-5-

Carboxylic Acid:

A. Preparation of methyl 4,6-dimethyl-2-phenylpyrimidine-5-
carboxylate:




Met hyl 2-acetyl - 3-net hoxy-2-butenoate (34.4 g, 0.2
nol e), benzam di ne hydrochl oride (37.4 g), acetone
w0 286/m07eps and net hyl al cohol (100 ml) were chapgeaskowt021747
a 1l L 3-necked, flask (fitted with addition funnel,
condenser, agitator and nitrogen inlet). The reaction
was bl anketed with nitrogen, the agitator started and
the batch cooled to between :54,and 0 0OC . Wile the
bat ch was cooling, a solution of potassiumt-butoxide
was prepared (27 g in THF, 100 ml) under nitrogen.
When the batch had reached t correct tenperature,
t he pot dssiumt - but oxi deggol ion was charged slowy,
[ o .~ 1he batch S
warm to about 25C. l%émreacti on N COCH,
ter about 1 5 ho Cohcent r at ed|
hydr ochlori ©Chlei d was char g'géé% OpwWi se t G rT e pH
to 7 .F(')I}pn%a tch was concentrated under vacuum unti |
no nore volla iles were collected. Methyl t-butylether
(300 mM), 150 m!| ethyl acetate and water (200 m)
wer e chiMejbyl 2-anetybatroathexag-2algiteavete (Gdrd g00@ motegs, a

|l nt ,of solid i|tered off.. apd the |ayers
e e REREE pERBN R bl Pethelope ] an WetY Eodno
scoltenhipivert ohalgedvaou MLt B natked, diaakpitéd witsddéigorpf
met hyl 4, 6-di et hyl - 2- phenyl pyri m di ne-5- car boxyl at e,
48 funngel, copdenger, agitakp@nditrREEN (rieid) Thy reactiopgvasblanketed

s SotHnpodn Plifloid Bkt Bath e g oiden 5 and

164°C. Whilk3NeatcH @hs.cdbling, d86ulSn ol pBta3aiuni PHuickide was

52.86, 23.65. HR- & | cul ated for Cu 5N2Q2. z =
24979PA8 B siihd Fai oD BN r.ﬂlfﬁ@%?&%@f?ﬁﬂ%batcﬁihad
104, Poslirerf ime! co@réé'ﬂ?éml\géﬁértlhr@ méqﬁ?]tésﬁahpfgﬁéﬁokﬂe solution was

aci d: CO2CH3 . CO2Na OHNHC P PhL not 1 sol ate
Fochargedl siewhy keapibigdherdempeatuienhelowes . Thebmish aas

( 2Aéﬂk%wgd tg 'Wlarrrrr1D tloegbout 25°C. The reaction was complete after about 1.5

hours. Concentrated hydrochloric acid was charged dropwise to bring the
pH to 7. The batch was concentrated under vacuum until no more volatiles

15 were collected. Methyl t-butylether (300 ml), 150 ml ethyl acetate and
water (200 ml) were charged. The batch was agitated for 10 minutes, a
small amount of solid was filtered off, and the layers were then separated.
The organic layer was concentrated under vacuum to afford a solid
residue of methyl 4,6-dimethyl-2-phenylpyrimidine-5-carboxylate, 48.7 g.

20 m. p. 54-55°C, 'H NMR (CDCly): #2.58 (6H, s, CHj), *3.89 (3H, s, OCHa),
*7.42 (3H, s, ArH), #8.40 (2H, s, ArH). '®H CMR (CDCls): *168.78,
*165.24, #164.11, «137.57, *131.34, «128.93, 128.92, «124.12, 52,86,
*23.65. HR-MS; Calculated for C14H15N202, m/z = 243.1134; Found
243.1134.

25 B. Preparation of 4,6-dimethyl-2-phenylpyrimidine-5-carboxylic acid:




nmet hanol (40 m) and water (24 ml) were charged. 25%

sodi um hydr oxi de solution (16.6 nl) was charged and
woheoslmatek warned to 500C for 90 m nutes. The barais20a921747

cooled to between -5 and QOC and concentrat ed

hydrochl oric acid was charged slow y, keeping the

tenperature within the range of -5 to +5C until a pH

of 1.7 was reached (15 m cong HCl used). The batch

was agitated for 1.5 hour 50C. The solid product

was recovered by filtration and washed with cold

wat er. The batch was dried under vacuum at 310C. Yield

of 4, 6-di met hyl - 2- phenyl pyri m di ne- 5-car boxylic acid

18.3 g.| m p. 171-172C, 1

CH3) , AN35CP8H s, ArH),
(CD3 171.0
128997 429. 88, "126.63|p

for G 3HI3N2Q2, mz = 22 oagqso,atg@unc 229 0976.

Ex I 7. P t f E—
2- Zggt §|M%thwéf? %géa%e'ﬂ?ﬁafﬂ@w -8- qwl;@W@tev(/?ﬂ# g, 0.1 mole),

LSRR S T b LR, SRRy o
OCig8lutio (Tat6 mpywasichargddland heHisdeh Meﬁ@b&m@tfbygo
?i%é'%a 3. 38 HelE B copisthie Remso S AN ur cpacatiated

m h ardﬂﬂl@ﬁ@ ad@t %&C@idrgeé%ld%lfl 2ke9e;ﬂﬁ\%1 the f@?ﬁn;ﬁ?@tdﬁ@ Wthin the

charged to a 3-nec ted wi't
Somn@@ ok tht5°<§} uottlcmpduqinn@ wEsCegchagd fid mtgpa«: HCI used).

and B 4 LS RREER 07 he T Bisab afed RN °

n| treco@ted Dydilteaticredmd washed indiht @sid andert Maefdaastk was dried
heat ed toproduce a slow reflux of the solvent. The

10c o AEIRE YUY GHh3AE- ¥isidehd &rdimashyl=3-pharyipyrimidiee-5-
r eRaib it ABRK18 'L YD 1A - FRARC UL AUME RYSSObT! 2% (6H, s,
" CHa), *7.35 (3H, s, ArH), *8.29 (2H, s, ArH). *H CMR (CD30D): *171.06,
*166.12, #164.99, «138.81, *132.42, «129.93, #129.88, *126.63, *23.50.
HR-MS; Calculated for C13H13N20O2, m/z = 229.0977; Found 229.0976.
15 Example 7. Preparation of E- and Z-methyl 2-acetyl-3-methoxy-2-

Formula 9

butenoate mixture with pyridinium acetate catalyst using molecular

sieves to remove methanol:

OCHj
)\/ /e OCH Cat HOAe O COzCHs
CO,CH 3 —
O 2+ Cat. pyridine I 4 2CHZOH
OCHj OCH,

Methyl acetoacetate (108 ml, 1 mole), trimethyl orthoacetate (152
20 ml, 1.2 mole), toluene (270 ml), pyridine (4.1 ml, 5 mole%) and acetic acid
(2.9 ml, 5 mole%) were charged to a 1 L 3-necked, flask, fitted with a
Soxhlet extractor (containing 150 g 4A molecular sieves) and a reflux
condenser, agitator, thermocouple and nitrogen inlet). The reaction was
blanketed with nitrogen. The agitator was started and the flask heated to



extractor. The reaction was conti nued for about 12

hours. To the batch was charged additional pyridine
wO020@3dordoy and acetic acid (2.86 m). The sl owPCEfUIS04/021747

was continued for a further 12 hours. The batch was

concentrated under vacuumuntil no nore volatiles were

collected at 90 OC. The batch was cooled to 25-30 0C

then methyl t-butylether (3242§L), Supercel (5.0 @)

and Darco (5g) were charged to the residue. The batch

was heated to reflux for 15 m nutes. The batch was

filtered and the Darco/ Superc cake washe
mePFRAUGE. & §lop &l @Wé@f@ﬁ%éogfﬁj‘t NeecqNdansaia f‘afﬂi‘dhe condenser

Wa%\féisr\‘éﬁj ABE §o GRTRIAEEN ffg%ﬁ '?hl‘bggﬁEi% n?érﬁé’ulgF S|eves ln the

at nospheric pressure to
coektdcioo. Himraactibn I 0@ ramliesidedadovi thhou wssil’altlse batch

th 2- tyl.-.3-neth -2-npute t Th '
hibarErOSS atiRnAr AR B el B el ReBhR 4 iR e
5 CORTHN FstRlix WEPESRhUHBr E‘fhrtﬁ@ﬂ §:h@¥l’r§/ ThB A&t waver 40
m nutes while continuing to cool the batch to -5 0C,

| t capeenitted ngenvacuing undihpo feprevdidjiles wers @oumte% at 90

(=06 Jhe B P38 R 24 b0 R brtmbnDE RRaRGe et (324 m
Sglcsl%plr%ﬁ? % gr%)cémt\(?glrogﬁ(ffgqi rx;ueeed chargel tothegesiader The batch

2- d@schipated i reibRyfop 1 imigHERS: & eé}%@n wegdiligredand thay
da
002 BB S ERAY o YRR SHRTTIGhy) L LSKARE fog ), Tho it
buiaadwﬂ@mgstverescmmqmy lthlem concenbraded ahatneospdiesicywessure
OCH3 I 0, CORCH3 + COOH. O+ .
coi aBayt %@m%atcawmwpd TR ePeit e 0 304 sppded i
rm'c%)stalts Iof 'ﬂﬁétﬂyﬂ 2- Qﬁéﬂﬂgﬁé%ﬁyizl@;teﬂbatel T%erﬂaoﬂhg of the
t ol uene pyridine (4. , e%)
pr @pmimwas aohtinlqed aantespwﬁtaéI%atmmmmang@@ hecpt@nq(zu 6
r*r?lf w%s slowl?/ clf'nag ver 2(6 }nl?nl?tes while continuing to cool the batch
to -5 °C. It was agitated at this temp for 2 hours. The batch was filtered
and washed with cold 1:1 heptane/methyl t-butylether (216 ml) until the
washings were colorless. The baich was dried for 6 hours under vacuum
at 30 °C. Yield of methyl 2-acetyl-3-methoxy-2-butenoate: about 100 g.
20  Physical data are reported under Example 1.

Example 8. Preparation of E- and Z-methyl 2-acetyl-3-methoxy-2-

butenoate mixture with pyridinium propionate catalyst:

OCH,
5 CO,CHg
t .
O)\/COQCHQ, " OCHg  Cat CoH;COOH 4+ 2CHZOH
OCHg Cat. pyridine OCHg
25 Methyl acetoacetate (108 ml, 1 mole), trimethy! orthoacetate (152

ml, 1.2 mole), toluene (270 ml), pyridine (4.1 ml, 5 mole%) and propionic
acid (3.7 ml, 5 mole%) were charged to a 1 L 3-necked, flask (fitted with a
30 cm vacuum jacketed Vigreux fractionating column with stillhead and



3 0 cmvacuum j acketed Vigreux fractionating colum
with still head andcondenser, agitator, thernocouple

wanasmotasgen inlet). The reaction was bl anket edTmiSdv4/021747
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nitrogen. The agitator was started and the fl ask
heated to produce a very slow distillation of solvent.
The heating was adjusted so that the solvent distilled
at about the boiling point of,the nethanol/tol uene
azeotrope (64 0C). The disti I?’ati on process was

conti nued for about 12 hours. Additional pyri di ne (4 1

opionic acid (3. were ch to
fl QQRQGFF?% 59'8%0& @%mﬂ%ctqu% (Aé@'t&ﬁﬁﬂ 'H rreéd'on was
f uptdiketddw ﬁ eWQ'Héaé@Q‘tWﬁ@M:f eated to
vacuum unt i re vol a es were collected 0

OCprchte:etmvety s,{aw distolatidn tod seveBD The, hading was lagzljusted so

wel i dfis B B8R aLabaRRE prlrg el be R8ad Pbluene
r el Etrbes (écﬁ o) Weecﬁsmﬂaﬂ@ntﬁﬁbéésmés Ebhﬁmseeﬁfoa%ohhw

Dar co/ Super cel was washed
t - Bauig. éidldélon@hpﬂld‘m? (4 TH@l)f&ﬂdtﬁfap@nmw@CIddgm mbveter e

boleEonBle RRE DAY BRCBhneBisaaey BoufuBiBEH Huhgy 2
anthoaesThd bdt(cmm@eyﬁnabﬁtratfedrm’td@eylvacuum until no more volatiles
2-acetyl - 3- met hoxy- 2- but enoate. The cool in

f th
O VRUSCIBH S UL I8 1D aeis GRpted 14 288G, then methyl t
i BUPRERE (2P Supgicel (3.0 Rt sh] o Engtgl Bhe
I t remduengheabahthamast hea;tedd(memmffoz 1Bbauinsiiest Adelazdtch was
t b t9r lgiqe{gf H’@ggr Egeﬁ(}pg cgl Cv(\?lq\gg/#sﬁea ¥ an hmF Bmylether
colpod /S Thjérfﬁtrél@téﬂq \Wﬁ§rf1lﬂbé %ré %brrﬁm'i@ﬂléﬁd %BH@éntrated at

vacuum at Iy 2-acetyl - 3- met hoxy- 2-
buaﬁnea@@rlcaweasur:edo apoupR(8inalailhe dedcrawas mplaot tecabout 25-

SBhecr 48T Sedacr wi RS0 mefh A Ak BM st heoadii pytenoate.

EZ Mhei d@jdmi(%@‘ﬁﬂieﬂbﬁtchaﬁ@é yeitinuedZnld aftér dpBeRiatiéRHS +
commenced, heptane (216 ml) was slowly charged over 40 minutes while
continuing to cool the batch to -5 °C. It was agitated at this temp for 2

hours. The batch was filtered and washed with cold 1:1 heptane/methyl t-
butylether (216 ml) until the washings were colorless. The batch was dried
for 6 hours under vacuum at 30 °C. Yield of methyl 2-acetyl-3-methoxy-2-
butenoate: about 100 g. Physical data are reported under Example 1.

Example 9. Preparation of E- and Z-ethyl 2-acetyl-3-ethoxy-2-

butenoate mixture with pyridinium acetate catalyst:

OC,Hs

Cat. HOA o CO,CoHsg

at. c

OJ\/CO2CZH5 + OC2Hs —_— + 2C,Hs0H
OC,H5 Cat. pyridine OCsHsg

Ethyl acetoacetate (127 ml, 1.0 mole), triethyl orthoacetate (216 ml,
1.4 mole), toluene (400 ml), pyridine (8.2 ml, 10 mole%) and acetic acid



Cat. HOAc OO C®2 J | + 2CH5g H OC2H5 Cat. pyridi ne

OC2H5 Et hyl acetoacetate (127 m, 1.0 nole), triethyl
wonvispav@sate (216 m, 1.4 nole), tol uene (400Pat)us2004/021747

pyridine (8.2 ml, 10 nole% and acetic acid(5.8 m, 10

nol e% were charged to a 1 L, 3-necked, flask (fitted

with a 30 cmvacuum j acketed Vigreux fractionating

colum with stillhead and conggnser, agitator,

t hernocouple and nitrogen inlet). The reaction was

bI anketed with nitrogen. The agltator was started and

of Q1 DL Hakeehedd AEAaE 164 BL) anechotlsiask ledWin a a0
solmoacmrﬁqaéﬂe@&d m%rahfa%chaﬁat% écblﬂﬂmfwm%w odd%nd

et hanol / t ol uene azeotrope . The distillation
wasobganseruagitator, thernecaup @@ndsnltrqgwl hfd&t&:hThmsaactlon was

e S L Gt T8 et the FG1AHE b st R0 Tl ok hoiBato

5d| Sptrcbcﬂuc@la &brﬁsl5wmmt©ﬂ|df%©wem Tﬂeehéamfg was djusiéd so
- 0C. Yield of ethyl 2-acety - et hox:r/1 2- but enoat e
e

abé@@t the Bolyeni distilled @t@@@bthem”m point githeathanml/toluene

?Z"é?zegg’gp%g 20)3 S reigléﬁl?_ﬁnéﬁaﬁéﬁ Léjj ffggﬁ%%_ﬁ’ aggrs. The

CHbpicH @kis ChRc¢@Rded)unds? 0fv Baciu&z%tlg?g gﬁ‘fﬁj‘“’g%ﬂes \;vere

sosouected el Y87 C" Jing rpsicistall ygs disilesat Gy sniHg collecting
10515hé?ract56r5b35‘ﬁ 85_133@ @ZaYlélélef %%yl @Mcé:{?llz §ch%§-2 -butenoate

Cal cul ated f mz 201
20Bboup 117 EXdThNMR](@D@B)e Bar2it | b83dBHEL, Adids)Z62HOh 2135,

y%‘%?ﬂm%é{% S, & gt APeRReC b b B U Gldne
. YABLHBHq) CPSB°H OMR (28GRI 520bIB7¢ 8t 94 HBAS1 o,
0168.91, 6168.47, 5166.64, 5116.49, 5116.44, 564.47, 564.26, 661.37,
15 060.78, 632.09, 630.23, 615.47, 515.42, 515.37, 615.22, 514.53, 514.50.
HR-MS: Calculated for C1gH1704, m/z =201.1127; Found 201.1127.
Example 10. Preparation of E- and Z-methyl 2-propionyl-3-methoxy-2-

butenoate mixture using pyridinium acetate catalyst:

OCHa
¢ i o CO,CHj,
cat. pyridine
o CO2CHs 4 OCH, 77 0 + 2CHLOH

OCH3 cat. HOAc OCH3

20
Methyl 3-oxopentanoate (126 ml, 1.0 mole), trimethyl orthoacetate

(178 ml, 1.4 mole), toluene (400 ml), pyridine (4.1 ml, 5 mole%) and acetic
acid (2.9 ml, 5 mole%) were charged to a 1 L 3-necked, flask (fitted with a
30 cm vacuum jacketed Vigreux fractionating column with stillhead and

25  condenser, agitator, thermocouple and nitrogen inlet). The reaction was
blanketed with nitrogen. The agitator was started and the flask heated to
produce a very slow distillation of solvent. The heating was adjusted so
that the solvent distilled at about the boiling point of the methanol/toluene



Met hyl 3-oxopentanoate (126 m, 1.0 nole), trinethyl
orthoacetate (178 m, 1.4 nole), toluene (400 m),
woyoistor®s (4.1 m, 5 nole% and acetic acid (2rP@TmsS200%/021747
nol e%) were charged to a 1 L 3-necked, flask (fitted

with a 30 cmvacuum jacketed Vigreux fractionating
columm with still head and condenser, agitator,

t her nocoupl e and nitrogen inl_gb)_. The reaction was

bl anketed with nitrogen. The agitator was started and
the flask heated to produce a very slow distillation

of sol vent ating was adjusted so that the

oI FYBRITORR {64 ' Eba TR CMIRIONHEORSS Psgoplined b aaut 8
”Eq'f&)@?@'ﬁ(ddﬂléi?él%ﬁééﬁérmnﬂﬁg)yﬁ% Ehﬁnﬁ“@mﬁ %Z'aﬂp acetic
process was continued for at hour s I't

t olagith€.9 1905 mhgle %) ywereianarged to thle, reaction afil taedlow

g TR ¢ bl RO B WiErr

5 rretrmmlvneobat@n RZESHOPBASP IR ASUBH VaRuumh fililtridehofe
hours. The batch was concentrated under | ow vacuum

untvolatigs werecqllsiciad pQ0 V\Fér €he @lathh:Wéa caplegido®@5-30R6. The

oIS S o L Wt Wil Yoo

72-°C3 Yl oficehnd mecEththl—pZopsiehW(B methoxy -2- butenoate 78¢g."
Zc%[&?i%)(%%ls)ﬁ@%h G030 far CHERE £, 284 T30, o2 2@@)44
1052 (@r?} C?—io;‘f %ﬁl (s%m) 5@33@% Lfésod@% 5§%s1§|0§h63 64 (s
c@;% wazomgsaw 4313198.08, 551596251 63525,961359 07,
%%E%ﬁ 3118:6550414 85,3557, 355,55, 337 5 0 1, 093 55,

HR Y. 3@1&%@@@ 32068%3&% thws Brlc e foF@gH%m,
187.0969. Exanple 11. Preparation of

4- FVRy+-187HRERY IReYND isd - Carboxylic Acid: CORCH3

15 %&9 ‘?1 Wgﬂa?ﬂléﬂ\'op_'%ﬁ‘% e%gﬁgvnm%me-)s %boxvlic
Acid:
S HN:GHNH2ACOH | N2 N 002CHs i) NaOH N

—_—
CH30O KO-t-Bu K i) HCI \N

A. Preparation of Methyl 4-Ethyl-6-methylpyrimidine-5-carboxylate

A mixture of E- and Z-methyl 2-propionyl-3-methoxy-2-butenoate

20  (as prepared in example 10) was reacted with formamidine acetate and

potassium butoxide in a manner similar to that in example 4A to afford

crude methyl 4-ethyl-6-methylpyrimidine-5-carboxylate as an oil. NMR

(CDClg): 81.27 (8H, t, CHg), 82.51 (3H, s, CH3), §2.76 (2H, q, CHy), §3.95

(3H, s, OCHs), §7.28 (1H, s, ArH). ®H CMR (CDCls): $168.66, §168.13,
25 8164.37, 6158.50, 6126.57, §53.01, 529.60, §22.99, §13.23. HR-MS;

Calculated for CgH3N202, m/z = 181.0977; Found 181.0973.

B. Preparation of 4-Ethyl-6-methylpyrimidine-5-carboxylic acid




A. Preparation of Methyl _
4- Et hyl - 6- met hyl pyri m di ne- 5- car boxyl ate A m xture of

wa-20@rnd76ds met hyl 2- pr opi onyl - 3- met hoxy- 2- but enearas¢m@s/021747

prepared in exanple 10) was reacted wth f ormam di ne
acetate and potassium butoxide in a manner simlar to
that in exanple 4A to afford crude nethyl .

4- et hyl - 6- net hyl pyri m di ne grboxyl ate as an oi

NVR (CDCl 3): 61.27 (3H, CHg 52.51 (3H, s, CH3),
52 76 (2H, g, CH2), 53. 95 (3H, s OCH3), 57.28 (1H, s,

5168. 13, 5164, 37,
5158 503'H*Bel‘§6'déf"e%'¥g4ﬁgh %z@‘eé@’ PYBBIcge-Sopsbay/late from

HR-d¥amlal g al \gae b d@ed G 253N%@§I|un'?’n§drox3§els&87 dn and then
Found 181.0973. B. Preparation of

4- @iy corsantatsd bwlnonh rigeachd irea bwoyiei slm;dardmm(ampjei 4B to

RS A D AR N e R e R el

ssolwmaqn;mlg) Bhem 1 h, G%F%Qts@%@ﬂ éﬁrﬁigzc'sb%@ @HY @';Hz)

in a manner simlar tO exa

4- SOHA (18, ree k), rﬁﬂﬂl%mhh,es,@ldh %id@MRdC@m@l) 56958,

(168 52 pdeh Ao P8 oo, b Shgegrd Bibed Tiigs:

51 TAGLIEM) 08 CylBb, 01 32 CLR BSOS FoupdoRseiss 169. 52,
51 4 80 5157P 32, 5127 65 529 51 522. 74 513 68

16 ) . Je 12. Preparation of ]
10 % ﬁ@ﬁ l - 0- et hyl pyri m di ne-5- Carboxylic Acid:
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i) NaOH CORH HN: NH2. HCl . CH3-N)

H3CO KOt~ A. Preparatj onsf nethyl
4- db {:/?25 2 et Loy i i di ne rﬁgﬁx yl_a}_ea_HA m CORH
of E- z- m '“}m‘ i

hoxy- aHbuten/:i\e |
(a$s{t epdred i nKexBipl e 10)J\vva react@d with

acet am di ne hydrochl ori de “and¥' potassi ym butoxi de in a
manner simlar to that i'aA exanple 5A10 afford

A. Preparation of methyl 2,4-dimethyl-6-ethylpyrimidine-5-carbox-ylate:
A mixture of E- and Z-methyl 2-propionyl-3-methoxy-2-butenoate

(as prepared in example 10) was reacted with acetamidine hydrochloride
and potassium butoxide in a manner similar to that in example 5A to afford
crude methyl 2,4-dimethyl-6-ethylpyrimidine-5-carboxylate as an oil. NMR
(CDCls): 81.21 (3H, t, CHg), 62.44 (3H, s, CHa), 2.63 (3H, s, CH3), §2.67
(2H, g, CHy), 83.87 (3H, s, OCHjg). "®H CMR (CDCls): §169.17, §168.82,
0168.18, 6164.54, §123.39, 552.90, 629.78, §26.45, §23.11, §13.71. HR-
MS; Calculated for C1oH14N2O2, m/z = 194.1055; Found 194.1048.

B. Preparation of 2,4-dimethyl-6-ethylpyrimidine-5-carboxylic acid:

The crude methyl 2,4-dimethyl-6-ethylpyrimidine-5-carboxylate from
example 12A was reacted with 25% sodium hydroxide solution and then
with concentrated hydrochloric acid in a manner similar to example 5B to
give 4,6-dimethyl-6-ethylpyrimidine-5-carboxylic acid, m. p. 167-168°C, 'H
NMR (DMSO): 60.37 (3H, t, CH3), 81.69 (3H, s, CH3), §1.79 (3H, s, CHs),



crude net hyl _
2, 4-di et hyl - 6- et hyl pyri m di ne-5-carboxyl ate as an

woizbes/obides (CDCl 3): 51.21 (3H, t , CH3), 52.44 pBHUS004/021747

CH3), 52.63 (3H, s, CH3), 52.67 (2H, q, CH2), 53.87
(3H, s, OCH3). 13H CWR (CDCl 3): 5169.17, 5168. 82,
5168. 18, 5164.54, 5123.39, 552.90, 529.78, 526.45,
523.11, 513.71 . HRMS5; Calculayed for G OH 4N2Q2,
mz = 194.1055; Found 194.1048. B. Preparation of

2, 4-di et hyl - 6- et hyl pyri m di ne-5-carboxylic acid: The

! SIRET Gy 32 A2 P PR EHGMR OMSQ): 516784,
ex@mamm%m 5£88.09ds V93, 60‘2%%73%%251 ﬁ 0969811, 43. HR-

solution and then with concentr at or| t aci

in '\ésnﬁﬁlﬁ?élia’f@@ ff@n %Hmuz@xmim e H9. 089@. Raund 180.0903.

A' el AVH i
5(3@arbox%)ﬂcn&l 79 (3H S, CH3) 61.98 (2H g, CH2),

d2.37 (1H, s, OH). 13H CVR (DMSO : 167.84, 167.81 ,
5165\81 5163. 09, 5123./60' .68, H22.92, 520.
511. 43 HRVB; Cal cul ated for H12N2OZ2, mlz =

18 ‘?OZPHund_ 180. 0903. . |Pr epapation COzH
4- et hyl|- 6- met AYEEBHEHENY| p - Cax-boxayllg\
Ac Hgto . CORH-BCf [ OH N ,,idHC  py

HN: CPhNH2. HCI > H3CO KOjt - Bu I\|'i) HCl A Preparation of
met hyl 4-et hyl - 6- et hyl 12- phenyl pyri m!/di ne- 5-

caph @ryhaagion At Methilf £¢ |-§:mémggl-§:é§m¥¥é¥rimidinl 6-5-
2- propi onyl - 3- met hoxy- 2- but en

ex&aﬂ%ﬂmg_ was reacted with benzam di ne hydr ochl ori de
and pot but oxi d nner SI lar to that in
exanpl e%@’#@e flg CEZ %@m@plony -methoxy-2-butenoate

10 4- e&dﬂﬂyiep@fé@trhékarﬂsvléh?}%éyféd&léh #fh %&?éﬁﬁ%ﬁ%?&?r@londe
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NMR ( CDCl 3 28 (3H, t
tassggnmtqup iya neHmer similar to that in example 6A to afford

crude methyl 4-ethyl-6-methyl-2-phenylpyrimidine-5-carboxylate as an oil.
NMR (CDClg): 81.28 (3H, t, CHs), 62.51 (3H, s, CH3), 52.76 (2H, g, CHy),
63.88 (3H, s, OCH), 87.40 (3H, m, ArH), §8.41 (2H, d, ArH). '*H CMR
(CDCls): 6169.27, 5168.98, §164.87, §164.15, §123.39, 5137.76,
6131.27, §129.27, 6128.93, 5128.88, §123.89, §52.89, §29.68, §23.51,
813.18. HR-MS; Calculated for C1sH17N2Os, m/z = 257.1290; Found
2571295.
B. Preparation of 4-ethyl-6-methyl-2-phenylpyrimidine-5-carboxylic acid:
The crude methyl 4-ethyl-6-methyl-2-phenylpyrimidine-5-
carboxylate from example 13A was reacted with 25% sodium hydroxide
solution and then with concentrated hydrochloric acid in a manner similar
to example 6B to give 4-ethyl-6-methyl-2-phenylpyrimidine-5-carboxylic
acid, m. p. 136-137°C, 'H NMR (CDCl3): 61.33 (3H, t, CH3), 52.66 (3H, s,
CHs), 62.94 (2H, g, CHy), 57.44 (3H, m, ArH), §8.40 (2H, 2, ArH), 810.32
(1H, s, OH). ®*H CMR (CDCls): 6171.67, 5169.15, 164.52, §163.14,

an ol




53.88 (3H, s, OCH3), 57.40 (3H, m ArH), 58.41 (2H, d,
ArH). 13H CWR (CDCl 3): 5169.27, 5168.98, 5164. 87,
w6 2605/00%:085123. 39, 5137.76, 5131.27, 5129.27, BLR2ASADH021747
5128. 88, 5123.89, 552.89, 529.68, 523.51 , 513.18.
HR- M5; Cal cul ated for C15H 7N2Q2, mz = 257.1290;
Found 2571295. B. Preparation of
4- et hyl - 6- net hyl - 2- phenylpyrlgbdlne 5- carboxylic acid:
The crude net hyl
4- et hyl - 6- net hyl - 2- phenyl pyri m di ne-5- carboxyl ate

s %Hb%?&”paén@ﬁ@%% %E%i&?m 2048, Feanhoh] bBY ch REME:

in Cal afé%rfo% ﬁ '1%433 O P3L.OFQlinto43.1129.

4- et hyl - 6- net h eny pyrim di ne-5-carboxylic acid,
m p. 1396-} Siatk(d eaj‘rrlemlﬂﬁe coiidne cathaxgli¢ aeidst shom]:)pve can
52..66 .(3H 3H,
o P i 5 infabticids for theSyntienis & VAR Of 131 R
C%'a%acé&t?cjal l@?bwﬁi’a@%néﬁnse‘éi@iﬁa%geﬁt@% ééru@&?a@ h8se
51 39, 5127.95, 5121.72, 528. 45
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useful "for t pr epar at| on of Loror exa

cormrﬂmtbenﬁari%ﬁmmalthe@of Wil be apparqmt dxsdnisel cn‘\mdinacmshﬂm the

been scri bed conj un nvvit t he .speci
oritTeD SernalyEenmilretons apd veraiats fisigtended to fai
MO &ifHirs #id Qﬂﬁt&ﬁ@s@éﬁ@bf N@ﬁr@&émﬁvéﬁmﬁ\e‘)f wll be
apparent to those of ordinary skill in the art. All

such alternatives, nodifications and variations are

i ntended to fall vvithin the spirit and scope of the
present invention. CLAIMS WHAT IS CLCAIMED IS: 1. A
process for preparing a conpound represented by the
structural



Formula 3: RCO2R R3 ORl1 Forrmula 3 wherein Rl is
| oner al kyl; and R2 and R3 can be the sane or

wdi2ddsaorog, each bei ng i ndependently sel ected PcomSkivg/ 021747
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group consisting of alkyl, aryl and aral kyl; said
process conprising: reacting a 3-keto ester conpound
of Formula 1: CO2Ri Fornmula 1 with an ortho ester
conpound of Formula 2: ORL ingghe presence of at |east
one solvent and at |east one tert-am ne carboxyl ate
salt as catalyst, to yield said conpound of Fornula 3.
2. The process accordi ng tqgghahgél, wherein R2 and R3
are the sane or different ing an al kyl. 3. The
prqgg@ﬁ-gngAqMEg|gp Caim2, wherein said alkyl is a
Iomer al'kKyT . 4. The process of claim 3, wherein Rl= R2
= R3 = rﬁaprqqess $or Miepaping eexynparat mpngsemed:lbglthe Bfructural
Shis id tert-am ne carboxylate salt is an
ac 5?@ groplonate stearate or benzoate salt of
pyrldlne lutidine, quinolRpe, triethylam ne,
di et hyl i sopropyl am ne, tri butyl am ne,
N- net hyl nor phol i ne or N-ne hylplp%E;glne 6. The
process according to clg refn' said tert-amne
catalyst is pyrldlnlumO , triethylam ne acetate,

hcet at
lutidine acetate, pyridinium propionate, triethylamne
e. 7. The process

propi onate or |utidine propi
according to claim®6, wheprglin saPdrcatal yst is

Formula 3
wherein R’ is lower alkyl; and R? and R® can be the same or different,
each being ihdependently selected from the group consisting of alkyl, aryl
and aralkyl; said process comprising:

reacting a 3-keto ester compound of Formula 1:
Ro

CO,R;

Formula 1

with an ortho ester compound of Formula 2:
OR;

OR;
OR;

Rs3

Formula 2
in the presence of at least one solvent and at least one tert-amine
carboxylate salt as catalyst, to yield said compound of Formula 3.
2. The process according to Claim 1, wherein R?and R® are the same
or different, each being an alkyl.
3. The process according to Claim 2, wherein said alkyl is a lower
alkyl.



pyridi ni um acetate or pyridinium propionate. 8. The
process according to claim7, wherein said pyridinium

wacetsanso®r pyri di ni um propionate is formed i nPETUS2009/021747

i nCa&

The process according to claim7, wherein said
catalyst is pyridiniumacetate. 10. The process
according to Caiml, wherein the catalyst is soluble
in the solvent system 11. Thguprocess according to
Claim1, wherein the reaction is perfornmed at about
the reflux tenperature of said solvent. 12. The

di Claml, . I i d talyst i
e n THRORREEST PRI Rt R 5 PTG ol e o6
Wi 5] T esRChrob8s$ absbraing4®tGlafa e vhetdin ﬁgi”t?te?f-gﬁﬁﬁ'é

according to Claim12, erein said catalyst Is used
fhﬁmiaée fsabiis ap@getaenpiopionate, sibanate Obanteaiosaiitd

ac SR B sincIRe R ik i BB mineect oo

sfr mmutybngne,um-m@mgirﬁ@ﬂphbliﬁé or NLﬂn@hgn;biﬁemnﬁépcar bons,
ar r

ons, aromatic h%

alicycl iﬁmh droc | ocarbons, esters,
et Rers, PrAgs aecaiginddeAlaBne, wherein seidited-amine catalyst

h i - t,0,. G ai wher.ej.
st PR, 206l RRERYILATRC Lo, Budh8 Bebite, MGHEr
al ippdicnatehjritbylamirompropidnaty o iticiryslpaspasriaes and

o1 &1 m 19" IHBREST S HGP S §NGUPRLER BT S

10t OlpyAAIRIUrR BRERAE or POREIANRN deéﬁsbﬁxane’

15

20

25

nmet hyl c%_cl ohexane and m xt reof. 17. The
pr Scess Thedupaesmaceprdingitmecldm Thenerem said gysidinemtadesate

et Bl foBSE BB e 1o O = M e
9. The process according to claim 7, wherein said catalyst is
pyridinium acetate.
10.  The process according to Claim 1, wherein the catalyst is soluble in
the solvent system.
11.  The process according to Claim 1, wherein the reaction is
performed at about the reflux temperature of said solvent.
12. The process according to Claim 1, wherein said catalyst is used in
amounts from about 1 mole % to about 50 mole % with respect to said 3-
keto ester.
13.  The process according to Claim 12, wherein said catalyst is used in
amounts from about 5 mole % to about 10 mole % with respect to said 3-
keto ester.
14.  The process according to Claim 1, wherein said solvent is selected
from the group consisting of: aliphatic hydrocarbons, alicyclic
hydrocarbons, aromatic hydrocarbons, esters, ethers, chlorinated
hydrocarbons and mixtures thereof.
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respect to said 3-keto ester; said solvent is tol uene;
and said reaction is perforned at about the refl ux
tenperature of the solvent. 20. A process for
preparing the conpound of theysstructural Formula 6,
conprising reacting a conmpound of Formula 4: CH3 L
CRCH3 Fornmula 4 with a conmpound of Formula 5: QCH3
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Formula 6 21. The process accordi ng
toanEﬂ aromailg hyﬁf@ﬁ@fbﬁ@al d tert-am ne carboxyl ate salt
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N- et hyl nor phol I ne or N- met hyl pi peri di ne. 22. The

pr bduesdbetiadi ng to claim 21, wherein said tert-anine
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lutidine a ni um propi onate, triethylam ne
pr 98i on@he peocdsstaationding o fllaimal @, wlereirm baidmothuesd s
according to claim 22, wherein said catalyst is
pyReRBABUM acetate or pyri di ni um propi onat e.

19.  The process according to Claim 1, wherein said tertiary amine
carboxylic acid salt catalyst is present in from about 1 mole % to about 50
mole % with respect to said 3-keto ester; said solvent is toluene; and

said reaction is performed at about the reflux temperature of the solvent.
20. A process for preparing the compound of the structural Formula 6,

comprising reacting a compound of Formula 4:
CHg

CO,CHg

Formula 4

with a compound of Formula 5:
OCHg

OCHs
OCHj

H3C

Formula 5
in the presence of at least one solvent and at least one tert-amine

carboxylate salt as catalyst, to yield the compound of Formula 6:
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20, wherein said catalyst is used in anounts from
about 1 nole %to about 50 nole %with respect to said
conpound of Formula 4. 26. The process according to

Cl aim25, wherein said cataly?g_is used i n amounts
fromabout 5 nole %to about nole %wth respect to
sai d conmpound of Fornula 4. 27. The process according
to daim20, wherein said éﬁlvent is selected fromthe
group consisting of: aliphptic hydrocarbons, alicyclic
hydr ocar bons, aromati c hydfocarbons, ethers,

chl ori nated hydrocar bons m xt-8GPeHat her eof . 28. The
process according to Gb&l m 2 wherein said solvent is
selected fromthe group consi §ting of aliphatic

hydr ocar bons, alicyclic hydrogarbons and aronatic

hydr ocar bons. 29. The prOé%f ac éging to cl ai m 28,
wherein said solvent is s&fected Hh1to|uene,

benzene, heptane, cycl ohexgaemueshy! cycl ohexane and
m xtures_thereof. 30. The process according to Caim
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23.  The process according to claim 22, wherein said catalyst is

pyridinium acetate or pyridinium propionate.

24.  The process according to Claim 20, wherein the reaction is
performed at about the reflux temperature of said solvent.

25.  The process according to Claim 20, wherein said catalyst is used in
amounts from about 1 mole % to about 50 mole % with respect to said
compound of Formula 4.

26.  The process according to Claim 25, wherein said catalyst is used in
amounts from about 5 mole % to about 10 mole % with respect to said
compound of Formula 4.

27.  The process according to Claim 20, wherein said solvent is selected
from the group consisting of: aliphatic hydrocarbons, alicyclic
hydrocarbons, aromatic hydrocarbons, ethers, chlorinated hydrocarbons
and mixtures thereof.

28.  The process according to Claim 27, wherein said solvent is selected
from the group consisting of aliphatic hydrocarbons, alicyclic hydrocarbons
and aromatic hydrocarbons.
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29.  The process according to claim 28, wherein said solvent is selected
from toluene, benzene, heptane, cyclohexane, methylcyclohexane and
mixtures thereof.

30.  The process according to Claim 29, wherein said solvent is toluene.
31.  The process according to Claim 29, wherein said solvent is
heptane.

32.  The process according to claim 20, wherein said reaction is
performed at about the reflux temperature of said solvent.

33.  The process according to Claim 20, wherein the compound of
Formula 6 is isolated by crystallization.

34.  The process according to Claim 33, wherein said crystallization is
from methyl t-butylether alone or in combination with a non-polar anti-
solvent.

35.  The process according to Claim 34, wherein said anti-solvent is
heptane.



