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1, 3- DI CARBONYL COVPOUNDS BACKGROUND OF THE | NVENTI ON Fi mmmm\mmwwgvent i on
. Yhe invention relates to a process for the preparation ‘ onyl
conpounds. 5The process involves a condensation reaction of .3y letone with
either an ester or a carbonate to form respectivel y,—a—1,-3=diketone or a
-ketoester. Such 1, 3-di carbonyl conpounds may be used as starting materials
or internedi@bessisor the synthesis of heterocycl es, costalAUsSIeE11PHr
chlorinated polyners (e.g. polyvinyl chloride), or waste extractants (U. 'S
Pat ent No. 4ROG6ESSFDR THF PREPARATIONOFt 13 DREARBONYEICOMPOUNPS$ensat i on

reacti ons between ketones and esters ar ful thods for the
preparation of 1, 3-diket O%GK%%W%@%}E%W% LI@nt hetic internedi ates
for a varﬁiaégf&fem%g&{ri ally inportant conpounds such as herbicides.
Several such conpounds are isoxazole and derivatives thereof (Casado et
al ., WD 95/ 00Ah6 jnvantibrGalatesde a ptocess B theyprgpasytion i d dodicarbonyd somponndsye, a
carbonat e _may be .used in place.of an es o f. - a
cond&ns a?'i- ll?r?¥?°€§15c‘PYc§He.s a’ﬁ‘?gg"é‘s %ﬂd&%ﬁg’? ?{)aﬁ"{se,tgnﬁ en g‘: %g‘ﬁﬁge?wt? pgg&gi;%%e%teon
condens atfofRSespaétirelis B a)3-dikpend @ arPekktosaer SivadiBdicahditlicompourids merbe cases,
the reaction is facile, and can be effected using an al koxi c{ee%ipase or
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However, Wipdes tartingmeterials or intermediatgs for the syrthesis AelrroRyFieh &0
used, the i 3By W 16088 PPNk 05ME (5. SPPREnNS! ds.  20The
d ai sen 005’?10 en%g?:gg’h‘%fsgwg' @Qﬁg%hf?)éacti&on, gnd tF\Igre are many net hods
to affects,119,612p0ndensati on reaction. (Hauser et al., Organic Reactions

9 (1954)).. The st ard,.condi tions under which 1, 3-dicarbonyl conpounds
Dﬁlge gep- i@‘?’é’&"gﬁﬁcl ude the use of an al koxi de base in a standard

or gani ¢ sol ventondkksatidiSreadtions 6aWedn kebdhe il @terLarb powartid mixttinds dor ther et her .
These conditions are quite sufficient when the el ectrophile 25is either a

formate, pepastionafd,dofikeprsshuhichprgimporashsthedc 'ég?:ré}cfha_ fRneranieidn t he
ester b eCOg{?s%riH&r' nglct)%g?éﬁ?%unagég?@?Rcrﬁﬂfdc&xﬂm}a?sucﬁ'&oh Ok ¥reAbskazle When

a | ess-reqetive-da ese reaction conditions often fail. In
t hese casgf,detingtivdetieredtl(Casadotdt all, WaDSH042E;iane Caitet hl., ERA47086€)k tTdQugli ng an
al koxi de by conducting the reactiaon [n a_high-boilin | ven uch as

t ol Uéne olessEprdive aa"(a-‘br?%‘ﬁn’taé(%ﬁé‘?egtlﬂlp ce H“e%te\ﬁ/f“[ “88%'?%%?8%§B¥§mval of the

condensation reaction. These condensations, generally known as Claisen condensations, are

usually performed under basic conditions. In many cases, the reaction is facile, and can be
effected using an alkoxide base. However, when the ester is hindered or a relatively
unreactive carbonate is used, the reaction is much more challenging and offers poor yields.
20 The Claisen condensation is a well-known reaction, and there are many methods to
. affect this condensation reaction. (Hauser et al., Organic Reactions 8:59 (1954)). The
standard conditions under which 1,3-dicarbonyl compounds can be generally prepared
include the use of an atkoxide base in a standard organic solvent such as an alcohol, an
aromatic hydrocarbon, or an ether. These conditions are quite sufficient when the electrophile
25 is either a formate, an acetate or another highly reactive ester. However, when the ester
becomes more hindered, such as, for example, an isobutyrate, or when a less-reactive
carbonate is used, these reaction conditions often fail. In these cases, the desired reaction can
sometimes still be affected using an alkoxide by conducting the reaction in a high-boiling
solvent such as toluene or xylene at high temperature, often with continuous removal of the
30 generated alcohol. (Hauser et al., Organic Reactions 8:59 (1954); Reuther et al., EP

697,390). Claisen condensations can also be very sensitive to the order of addition of the
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30ggnerated al cohol. (Hauser et al., Oganic Reactions 8:59 (1954); Reuther
et al., EP 697,390). d aisen condensations can also be very sensitive to

. the order of addition of the 11111111111111111111 111111111111111111 *G0000
* WD 98/ 55438PCT/ US98/ 11195 reactants or nmay require a precise product

i solation protocol in order to obtain the optimal product yield. (Krbechek
et al., WD 95/24372). Bases such as sodi um hydride, sodi um am de, and
sodi um tert wyds@¥isge in an ethereal solvent, which irrever 8CBU§¥IEMN t he
enol ate ani on of the ketone, have been used to pronot e 5conversion of

r eact ant srehQartb6r Hl@pichice Ppreciseprodidtisointion ptotarbl in ofleyandbtaiRdbeentinad 8: 59
(1954); Drewes et _al., EP 454, 6 %28 ani on of di nethyl sulfoxide,

gener at edPPuY I KaPreh ot iBlintV %? ) has al so been used to performthe

Cl ai sen conde dﬂﬁﬁ'ﬁ whn amille, 43d@oditinacn-batbxidé4an dthéergl;
Ansel e, J.P. né%g%hagg % sloéll(lié%?f). H(c))v:/ever soél(l (g{?ﬁ/dl’l de is an
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use €SS xpenswe ase I'um et hoxi de, in a
m xt ur e obréds AN EPA34j604). Theaganbbdimethybslfokids, seheratet Gom BMSQ arsed.
(Drewes et al., U S  Patent No.
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15conpl i cat | on i'red pr oduct Accordingly, .there still
exi sts a setiamihgddfideds an ex;fcnmvaamltdaagengIWMWd Cmcﬂiﬂsﬂb‘ﬁ’éﬁt‘g%ﬁ’%ss for

repar tio f 1,3- dIC t bon compoun i ket one
W5 LT atensh Rupes gpn g bR g Dk B FERSE Tk e oBmBre P, 27,
addi tion gifdefious Bﬁ@l&éj&pgm Bhke ls@kﬁumamhdxme menixaee af PMSO s quriveftict

i solation protocol. The 1, 3-dicarbon ound_shoul d be ‘@%cbs&;ced i n high

yi el d and orgagle Spl}’pmtlyls alﬁ@@tﬂmﬁﬁmd EeWeﬁ\‘? # Hoh Patent No.3,3 ention
answers those poed agﬁﬂg & o?‘élaﬂﬁ’édQ}lm&fkoﬂ&éﬁhﬁoﬂQoncﬁﬁéré'tgBlteb%"l@ d,

efficient, and COSt ective process for e preparation of 1, 3- d| car bonyl
conpounds dlilmrbohﬁl doftpodidsaan suffeoﬁum;moayiehts iaskbnippereus by-phiotasvhidhe sol e

sol vent which affords inpro lts . co aredto her nts
al ond5 or FPREHCA)G ‘tsﬁlaP)WB%p ?‘%"FH@J PRROW f“B??"%F‘%Wl e s SW’ ¢ i "%?(mgﬁhv\g% te?
efficient rgmé&aﬁi £ G Mt PERERTSr the prepitBtidi EMIG3-aichrdonyl fcoﬂlp&mds oporbony |
conpounds aby eacting a ketone having ah acidic proton at ?
condensation of a ketone with either an ester or a carbonate. The reaction shou d be
insensitive to addition order, provide good yields, and not require a precise product isolation
protocol. The 1,3-dicarbonyl compound should be produced in high yield and high purity.
20 u o v
. This invention answers those needs and provides a high-yielding, straightforward,
efficient, and cost-effective process for the preparation of 1,3-dicarbonyl compounds by its
use of an innocuous alkoxide base in DMSO as the sole solvent which affords improved
results compared to other organic solvents alone or mixed with DMSO.
25 The invention provides a straightforward, efficient and cost-effective process for the

preparation of 1,3-dicarbonyl compounds by reacting a ketone having an acidic proton at the

o-position with an ester of formula (I):
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a-ppsition with an ester of fornula (1): 30 OR (1) 2 WO

98/ 55438PCT/ US98/ 11195 in DMSO and the presence of an al koxi de base. The

. Invention al so provi des a straightforward, efficient and cost-effective
process for the preparation of 1,3-dicarbonyl conmpounds by reacting a

ket one having an acidic proton at the a-position with a carbonate of
formula (I1): in DVBO and in the presence of an al koxi de base. 1Detail ed
Descri pti onwofosksags | nventi on One enbodi ment of the i nPERUBWAIIN a
process for the preparation of a 1, 3-dicarbonyl conpound by reacting a

ket one arid DMS@©ahé the piésenqerafer skkoxidabass. Fhk Bventnsiltoiprayidesst er in a single
step O aisen condens lLon. The rgaction is c ri ed out e ence of
an al koxiaightewvath$ H@(‘)"%cqsﬁ RCHV B PROGTSS & aﬁ{le HRPEAIY %@S’%H‘caﬁgﬁﬁ with

- pref err ecoaipRasts B tkatin T%% KSBACRADEChcidic FBLoR af leai-positibn with dcﬁbm @ and
exanpl es bel ow. ket one may be any ketone which has an acidic

prot on atfomheaglllyositi on. Exanpl es of suitable ketones include, but are not
limted to, dial kyl ketones, alkyl aryl ketones, al kyl heteroaryl ketones,

al kyl" cycloall cyl, and al kyl heterqggycl oall cyl ketones. Unless i.ndicated
ot herwi se, an al kyl group as usec;/tD&oughout refers to a substituted or

R" OR™ D

in DMSO and in the presence of an alkoxide base.
. 10 Detailed Descripti e Inventi
One embodiment of the invention is a process for the preparation of a 1,3-dicarbonyl

compound by reacting a ketone and an estér. The process reacts a ketone with an ester in a
single step Claisen condensation. The reaction is carried out in the presence of an alkoxide
base and DMSO as the sole solvent. This process, along with preferred embodiments, is

15 described in more detail in the discussion and examples below.

The ketone may be any ketone which has an acidic proton at the a-position.

Examples of suitable ketones include, but are not limited to, dialky! ketones, alkyl aryl
ketones, alkyl heteroaryl ketones, alkyl cycloalkyl, and alkyl heterocycloalkyl ketones.
Unless indicated otherwise, an alkyl group as used throughout refers to a substituted or

20 unsubstituted straight chain or branched hydrocarbon group. Preferably the alkyl group isa

. C,-C,o alkyl group, more preferably a primary alkyl group. A cycloalkyl group as used

throughout refers to a substituted or unsubstituted cyclic hydrocarbon group. Preferably, the
cycloalky! group is a C,-C; cycloalkyl group. Suitable examples of the cycloalkyl group
include, but are not limited to, cyclopropyl, cyclopentyl, and cyclohexyl. A heterocycloalkyl

25 group as used throughout refers to a substituted or unsubstitﬁted cyclic hydrocarbon group
containing at least one heteroatom. Preferably, the heterocycloalkyl group is a substituted or
unsubstituted C,-C, heterocycloalkyl group. Suitable examples of the heterocycloalkyl group
include, but are not limited to, an imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, or
morpholinyl group. An aryl group as used throughout refers to a substituted or unsubstituted

30 aromatic group while a heteroaryl group as used throughout refers to a substituted or

unsubstituted aromatic group containing at least one heteroatom. Possible heteroatoms for



20upsubstituted straight chain or branched hydrocarbon group. Preferably
the al kyl group is a Cl1-Cl10 al kyl group, nore preferably a primary al kyl

. group. A cycloal | cyl group as used throughout refers to a substituted or

t msubstituted cyclic hydrocarbon group. Preferably, the cycloal kyl group is
a C3-C8 cycl oal kyl group. Suitable exanples of the cycloal kyl group

I ncl ude, but are not |limted to, cyclopropyl, cyclopentyl, and cycl ohexyl.
A heterocyokoashsnayd 25group as used throughout- refers to aPeT/b8®WASed or
unsubstituted cyclic hydrocarbon group containing at | east one heteroatom
Pr ef er abltye hetaecmctaam oy dteradrbmytic gmpqanclsdeamsug@t. pxygee,dandrsuljws lesﬁen@@t ed

C3-C7 heterocycl oal k Sui | e exanpl es of t h terocy | cyl
group |n(ﬁrﬂd?§ar°81ﬁt‘°z§¥%lpg &Jﬁ?elt e o b e T "Eﬁ gm yrazo %dnyl,
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t hr oughout refers t0 a substi ed or unsubstituted 30aromatic qroup whi |l e
a het er oaustitgentnipclude, bykate netrlisitpddotalkydfasylsheteroaryl ghist, @18?@?}" hglo, and

unsubstit yt ed. at omat i ¢ Possi bl e
et ePoat cRSF PP fEgt BleBut H Rl 8 By fRAbn it REHFARRAR

het er oar oamtopﬁex@h@apmxdnmﬂiyudanfludrbmgmm-amopgmonemydlostdpymahﬂlsltcmer ed aryl
or aromatijc groups and heteroaryl or heteroaromatic groups include, but are

not lim t%@i‘ 36 Wmf"uranyl pyrrolyl, isopyrrolyl, thienyl, napthyl,
pyridinyl, d{H%y @Fay bgﬁﬁﬁés@rﬁfﬁ%ﬁfa'(f)ue”t s include, but are not limted
ary

to, alkyl, eteroary ether, thidether, halo, and 5other simlar
groups. Preferably, the ketone is_.a nethyl ketone such as, for exanple,
set phenone, 2-thiomethyl-4-trifluoronethyl -acetophenone, cycl opropyl

t hyl ketone, or 3,3-dinethyl-2_bytanone. THE ester may be any ester of
formula (1): 10 OR (I) wherR R &R R are, independently, a substituted
or unsubstituted Cl1-Cl10 al kyl group, a C3-C8 cycloallcyl group, a C3-C7

het er ocycl oal kyl group, or an aryl or heteroaryl group. Possible

where R and R’ are, independently, a substituted or unsubstituted C,-C,, alkyl group, a C;-Cs
cycloalkyl group, a C,-C, heterocycloalkyl group, or an aryl or heteroaryl group. Possible

15 substituents include those as defined above. Preferably, R and R’ are, independently, a C,-C;
alkyl or C,-C, cycloalkyl group. More preferably, R and R’ are, independently, for example,
a methyl, ethyl, propyl or cyclopropyl group. Examples of suitable esters include, but are not
limited to, methyl cyclopropanecarboxylate and methyl acetate. Preferably about 0.8-6
equivalents, more preferably about 2-3 equivalents, of ester based on the amount of ketone, is

20 used upon reaction with the ketone.

. The alkoxide base may be any alkoxide base capable of deprotonating an acidic
proton at the a-position of the ketone as described above. Preferably, the alkoxide base is an
alkali metal alkoxide or an ammonium alkoxide. The alkali metal of an alkali metal alkoxide
may be any alkali metal including, for example, sodium, potassium, cesium and the like.

25 Preferably, the alkali metal is sodium or potassium. More preferably, the alkali metal is
sodium. The alkoxide of the alkoxide base may be derived from a lower alcohol, preferably
from a C,-C, alcohol, more preferably from a C,-C, alcohol. Examples of suitable alkoxides
include, but are not limited to, methoxides, ethoxides, t-butyl oxides and t-pentoxides.
Examples of preferred alkoxide bases include, but are not limited to, sodium methoxide,

30 sodium ethoxide, sodium t-pentoxide, potassium methoxide, potassium ethoxide, potassium t-

butoxide, and ammonium t-butoxide. Preferably, the alkoxide base is sodium methoxide.



15sybstituents include those as defined above. Preferably, R and R are,

i ndependently, a Cl-05 al kyl or C3-C6 cycloallcyl group. Mdre preferably, R
. and R are, independently, for exanple, a nethyl, ethyl, propyl or

cycl opropyl group. Exanples of suitable esters include, but are not limted
to, nethyl cycl opropanecarboxyl ate and nethyl acetate. Preferably about
0.8-6 equivalents, nore preferably about 2-3 equivalents, of ester based on
t he amount ofokgtsasse, is 20used upon reaction with the ket aa/US9I8/11195The

al koxi de base may be any al koxi de base capabl e of deprotonating an acidic
prot on at ThB@maufQFialkioride bisetrbgireé taeftectthe denstior ib eptimbllyabourt.83er abl y, t he

al koxi de base is an alkali netal  a] kntide, or ,an a iLum al.koxi JThe
al kal i neteaprivalents,preferably; abppiZgquiyriegts; B“éemﬂ‘sémaw%ﬁ‘%%“f' Il?%é‘tpé%g‘i“%dm udi ng,

for eXaW'eﬂ}boaﬂ%ﬂ e MY xARHakd s uf BSddURdR b dee o satherdbdy ff@latdohyl, the
al kali metal 1s sodiumor potassium Mre preferably, the alkali netal is

sodi um Tiselutibikoxi de of the al koxi de base nay be derived froma | ower

| cohgl , f bly f n a .Cl- C6. al ;
21 condl | Brampa gy oufele it KR oAb pulfpl o Sl ERIok prolaibult

met hoxi desulfetilOMMEO) istusélidsithe vi¢ sidenanBy usipeDMSBO abethe sdix solpings  of
preferred al koxi de bases include, but ?il e not linited t(? tﬁ‘)di ug} e'%hoxi de,
30so0di um aTREREmENts byipldof gregienthan pbrut éétaé“s@ SRPPEY t9ehe Pesi A K1t m

et hoxi de, ; bi : ' FRh BVISHT Ui diit ofDRfser pradent t he
al koxi de Bg%g@%gﬁggadib%%ét g%ﬂ STWINAD 081 55438BCT/ US98/ 11195 Th%béarmunt of

al koxi de Hasle restioh isbt tmciaf foe successof theacaction fpreoppenienst akesthe amountof 3

i val ent ref er abl bout 2 ivalgnts..h t t one.
WL 6D, o oovist g bamrinet Bt Frocarbiel BL 08 aRuRaRhRy R behyn 3BT B, IR OO0,
rather thaRa@nAhydecoitiicted Pt DMSWat tohper@tufts rarigihgatd anibieh tepsratatedts and
hi gh purity of thé condensation products, dinet h%clp sul foxide (DMSO) is used
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as the soI@Osb?Q?@nPf.ef%}blh%titﬁgPWa@gi%_ef‘%ii@“& +hC i nprovenents in
yield of great oo diia Ry Biaiend IR ANTeriBRld FRIcLOM WefledatatioiRr 13- Of Of her

inert organic solvents alone or m X DVsO, Al t'hough the anount of
DVBO pr es editarbéhyl bempaind by esaciing akdtorerand iaahrbbuate. sTierecssofeacth @ ketere Withn,

for caonveni ence sgke,  the anmpunt of . 10DMSQ,used.i s. such,t

concdntr at?%b%ate_tlﬁésg‘lggrsﬁp 2REN Gopdensatiqr, _é??c‘é?fbﬁtw{@%_"ﬁ&l%%egﬁ?sgg%eti on
nmay be congitiptAhxide v2AGRIBMEONR Bleablé s8N ehtd MhistFodess) Moagiithrpreferesdper at ur e
to about 90C, preferably at tenperatures ranging fromabout 40 - 55C
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reacts a ketone
{):
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where R” and R are, independently, a substituted or unsubstituted C,-C,, alkyl group, a Cs-
25 C; cycloalkyl group, a C;-C, heterocycloalkyl group, or an aromatic or heteroaromatic group.

Suitable substituents include those as defined above. IfR" or R™ are aromatic or

heteroaromatic groups, the substituent may not be a nitro group. Preferably, R” and R™ are,

independently, a C,-C; alkyl group such as, for example, a methyl, ethyl, or propyl group.

More preferably, R” and R” are each a methyl group. In a preferred embodiment, an excess
30 amount of carbonate is used upon reaction with the ketone. Preferably, about 1.5-6

equivalents of carbonate is used, more preferably about 2-3 equivalents, based on the amount



15a, carbonate in a single step Cl aisen condensation. The reaction is
(‘:a'rri ed out in the presence of an al koxi de base and DMSO as the sole

. solvent. This process, along with preferred enbodi nents, is described in
nore detail in the discussion and exanpl es bel ow. The ketone is as
descri bed above. The carbonate may be any carbonate of fornula OD: 200
R'CL'OR'" where R' and R' are, independently, a substituted or

unsubsti t ut b Bk548380 al kyl group, a C3- 25C8 cycl oal kyl gr ®GHUS/IERISCT
het erocycl oal kyl group, or an aromatic or heteroaromatic group. Suitable
substit ueofketonecl ude t hose as defined above. If R' or R' are aromatic or

het eroaromati c.grpups, the substit t _may .not be Lfr. h

Preferably, R'F ﬁ‘gc ocegy 8&%%‘58&3%3?@?@1 °8TP%‘§“‘§1YE§#°E’§F g&‘g%gﬁé‘hd 4s, for
exanpl e, garBBially the aBoRide bad¥ is B @RWibel OO, AdbRliny tofties inbdntionfieactiod R’ are
each a nmethyl group. In a preferred enbodi nent, an excess 30anount_ of

car bonat eb¢teersaketpasand acatongn may b confucied imRMS Gatdeaperpiures ranghig from s g

equi \eal en PQR%; ' ed, @t&%t&_%c@qq&y&}ents,
based on %%g%trrto%ﬁh %b%%Sgﬁ%%?ﬁ@&ﬁ et one. . For the
process obughrreqsivn bapditichs,3Adidcal 169%y tanderepldeved. by reacting a ketone and a
carbonate, the al.koxide base js a escriped abgve., According. to.
i nventi on, reapsllg \at %%ﬂteﬁmﬁil?’(s)q?gh gnéocgmg%ﬁ %t‘(;tﬁ%{nge%%y 8! c%nﬁgﬂ'tggid in
DVBO at  t gpRRaGEhEGtSPEIh BadthR S mPdiXid? Riquire FpRERt BfoduétdsAitivnlprefésl in
preferably at tenperatures of about 40-55C. Under .

order to obtain the optimal product yield. Preferably, however, all reagents are mixed

. 10 together at the start of the reaction.

A further understanding can be obtained by reference to certain specific examples
which are provided herein for purpose of illustration only and are not intended to be limiting
unless otherwise specified.

EXAMPLES
15 For the examples below which relate to the reaction between an aromatic ketone,

2-thiomethyl-4-trifluoromethylacetophenone, and an ester, methyl cyclopropanecarboxylate
MCPC):

20

25

30



such reaction conditions, yields of 69% can be achieved. Unl i ke work
gone previ ously, both enbodi nents of the invention are insensitive to the

. order of addition of the reactants and do not require a precise product
isolation protocol in order to obtain the optinmal product yield.

Preferably, however, all reagents are m xed 41) 10together at the start of
the reaction. A further understandi ng can be obtained by reference to
certain speové psssessanpl es which are provided herein for purffggesgns
illustration only and are not intended to be limting unless otherw se
-speci fied. EXAWPLES 15For the exanples bel ow which relate to the reaction
bet ween an aronm®’i c ketone, 2-thionethyl-4-trifluoronethyl acetophenone, and
an ester, methyl) cy¢cP@propanecarboxylate (MCPC): 20 25 WO

98/ 55438PCT/ USf 195 Exanpliel: Preparation of

1- Cycl opropy1l-8 thionéthyﬂ:é>TTT¢WEEronerﬁVTﬁﬁﬁﬁVIT? 1, 3- propanedi one
(2): 2-Thiomet hyg=4-trifl uor t hyl acet ophenone (1; 97.1% 6.03 g; 25.0
mol ) was dissol ed in DMSO (12.5 mL). Methyl cycl opropanecarboxylate (7.5

mL; 75 trunol; 3 &quiv) 5was added, and the resulting solution was cool ed

in an ice-water path. Sodi um nethnmdde (2.70 g; 50ud |; 2.0 equiv) was
added in one portion. The redgreagtion mxture was stirred in the ice-water
bath for 5 mn and the bath s rknoved. The reactidn msaHure was heated in
a 40C oil bath for 8 h f the keto ccording to GC
anal ysi s.
® F,C SCH,8 "
CF,
2 ' 3
o SCH3 SCHS
CF3 CFJ
4 5
. CHyS o o SCH, CH;S 0 CH, SCH,
J ¢ T
F,C CF, RC Chs
6 7



The heating was stopped and toluene (12.5 nal) was added. The reaction

m xture was cooled 10in ice-water and 3 N HC1L (20 nL; 60 nmol; 2.4 equivVv)

. Was added such that the tenperature renmai ned bel ow 20C. The mi xture was
diluted with pH 7 buffer (20 nL) and the | ayers were separated. The aqueous
phase was extracted with an additional portion (12.5 nL) of toluene, and
the conbi ned extracts were washed wth saturated aqueous sodi um bi car bonat e
(10 nlL), drwedsgMa®SO4) and concentrated to afford 7.63 g BET/USWARI93. CC
anal ysis using an 15internal standard indicated that the crude product was
- 81. 8% 2 hExamplglit , Preraratian iofiyrCynlog®yl/3-62-thidraethyletrifluothsrettyiphenybeact i on.
The only by-product1 observed that were derived fromketone 1 were di ketone
6 (2.7% by GC area ePORMA °gﬁ(§ eénone 7(2.6% by GC area percent). No

det ect abl e r ediThibiethyl-SafbidiomethPladdisphiidé.(1;,302%; 6:03\\R 5(0GkbY)waanol

7.632 (d, 1H J. = 7.68 H%); 7.468 (s, 1H); 7.411 (dd, _1H, J = $5 7. 97
Hz): 6. 108sselved inPMSO g3 mk). Mehy! eyclpgropangcarbpiylate (58 mlp, 75 spypol; § eguiv),

211) « ket e . 7.535 ) L 2H)
2. 491 (s, _‘gﬁsﬁﬁd&e‘g%ﬁ%{"%ﬁsé’g?“géfi'?“?ﬁ{ﬁ% t@?d(‘ééﬁ ?n"%ﬁ[é@ir%’,]a%osé’ ?‘“’%ﬁl%ﬂ{r?;%’dfoo- 280C,
15/ m n; 2@00,g; 50.0mmdL; 210Rqil#) Fasradde@ GEonepoiton2 ThPrelrsaciioh oxixtyfe was
1-Cycl opropyl-3-(2-thio hyl ~4-.trif].uoronethyl phen - 1.3-propa I one
(2) with %ﬁ%ﬁéﬁ?’gméwﬁ é)r B\a&fllﬂp hx'e%at?l was rgmgve%. %L reaction x%)re%g
2- Thi omet fsafed4n b 0¥ U bANTEI WA RFRhARREANPHENE Retort 4¥ordfhgds GG andlysts. nol )
was dissolved in DMSO (12.5 nl). Methyl cycl opropanecarboxyl ate (MCPC) (7.5
nL; 75 nufld heatingwas syppsd andigdiisde (12-tmEhway adslad t Theyreagtiopmizpremas eqolgdr e

m n. | ent t 041j . ' 7 : unol ;
O, 12,0 vinthe: B A5 NHGTEFR. B0 fumotofh MR AR ek il teriPlrthul 70
9|CI (f rgm iéﬁﬁirte?bﬁlBQ%(ZOTh&‘ri:gﬁﬁﬁht_ 'eOﬁBsrdilntedhﬁtM&B’ébuﬂrgh 8%5'5,43&[3@ E/lé.j&??»/c 11_1|95
al l oned to coo ack to anmbi ept tenperature . and then heate Oi
bath for YereiicRagted nHisaguenus PQ?“T’“&E’G@F@HH@“&%‘ aéél"&ﬁ%!m?wg%rﬁéﬁc)r de

product WRfehs ah@itofdided eftéfil&e WaliRd¥HiftiafrdePdquboRisodintificatbonate

Quantitative GC anal ysis using an internal standard indicated that the
crude pr oti@auL)e driedaiNa6R0 3 ndEwsentraedisy afferid g3 g ofreidea: | Gg araly8swsing a1 d of

2. 51 5 internal standard indicated that the crude product was 81.8% 2 by weight, indicating an 83%

yield for the condensation reaction.
The only by-products observed that were derived from ketone 1 were diketone 6

(2.7% by GC area percent) and enone 7 (2.6% by GC area percent). No detectable reduction
products were observed. _ |

20 2: 'HNMR (CDCL) enol 8 7.632 (d, 1H, J =7.68 Hz); 7.468 (s, 1H); 7.411 (dd, 1H, J =

. 1.65,7.97 Hz); 6.100 (s, 1H); 2.507 (s, 3H); 1.755 (m, 1H); 1.23 (m, 2H); 1.0 (m, 2H); keto 6

7.916 (14, d, J = 8.24 Hz); 7.535 (s, 1H); 4.237 (s, 2H); 2.491 (s, 3H). FDMS (m/e): 302
(M"). GC (30 m DB-17, 100°C, 3 min; 100-280°C, 15°/min; 280°C, 10 min): t; 14.9 min

25 Example 2:  Preparation of 1-Cyclopropyl-3-(2-thiomethyl-4-trifluoromethylphenyl)-
1,3-propanedione (2) with Ambient Temperature Addition:
2-Thiomethyl-4-trifluoromethylacetophenone (1; 97.1%; 6.03 g; 25.0 mmol) was
dissolved in DMSO (12.5 mL). Methyl cyclopropanecarboxylate (MCPC) (7.5 mL; 75
mmol; 3 equiv) was added, and the resulting solution was stirred for 5 min at ambient
30 temperature. Sodium methoxide (2.70 g; 50.0 mmol; 2.0 equiv) was added in one p_ortion,

resulting in a temperature increase of 9°C (from 24°C to 33°C). The reaction mixture was



Exappl e 3: Preparation of
1- Cycl opropyl-3-(2-thionmethyl-4-trifl uoronethyl phenybl, 3- propanedi one (2)
.With Inverse Addition: Met hyl cycl opr opanecar boxyl ate (MCPC) (7.5
inL; 75 mmol; 3 equiv) was dissolved in DMSO (6 inL) and sodi um net hoxi de
(2.70 g; 50.0 mol; 2.0 equiv) was added. The 1Oresulting slurry was
cooled to 5C and a solution of 2-thionethyl-4-trifluoronethyl acet ophenone
(1; 97.1% o6wO038/8543825.0 nMmol ) in DVBO (6.5 nl) was added sIRSWUYSISHAPWI se
via an addition funnel over 30 min. The funnel was rinsed with DMSO (1 nl),
-and the ralowedte qvokibagk to amshjens témpesaturgiand Beh beatéd miad03Rdikbatnfoné@hdel in a

40C oil bath for .10Q..h to.cons | ]. 1 _accordi ﬁiﬁ” he
crude pro&ﬂa “melatl)l ({%zisac ogg)lf]%?oe{éggagg?'sﬁs'gfx}éen%wec q0<?ué:pg/]a % %?léﬁg%ggl% 0 l%-}rude 2.
Quant i t at ity effé¥d 7570 dfonsdel2S | @ntfativdGEranslysis isnglat iitdnnd staadaed iridivated tthas
crude product contalned 83.18% 2 be( wei ght, .indi.cating, an,83%yield of 2.
Conpar at i Wee eRggproduct conteingd32:85% pf by Wrighs idicating gy 33y ¥ -Met hoxi de in
Tol uene 20Tol uene (70 g) and sodi um net hoxi de (95% 11.6 g; 0.20 nol; 2
equiv) were slurried together and heated to 65C. :

2- Thi oret Bxhmple 3:i f Prapamtien ofy1-Eydomppidrio@ethiometty-44tiflugrsmedylphenyl)t0 nol )
was di ssol ved in nmethyl cycl.oprqgpa ar box te (98% 31 g; 0.31 nol; 3.1
equiv). This soluti 3%%&"%‘5‘38’5%&5?‘@5 vscéset‘%ddlﬁf%l’ t ol uene/ net hoxi de slurry
over the cour Swaﬁgla; LI¥FropRidEarbsiylRS(MEPCP(7IFBMD] 75 Moy 3 dy@iv) as tissulved

tenperature at 65 fter the addition, the 25reaction m xture was held an

addi t i onalinDMSAEEML.) eed sadhmymethaxide .70 2:250.Gramek % Grayivy prasaddedaThe s, The

cthon mxtl 0 ' i itions and quenched with conc.
m ? 6% rpﬁ‘ﬁ‘tl%{ggsm@sg%c%éﬁgté%ﬁg%ﬁeﬁm@ﬁ&qmt er (24 g). The aqueous | ayer
was decantsthianghylhetrifiag@methylaagtephenase (MpShikd; 603 p; 20 ema)BIAPMSPHE.50r gani c
phase was concentrated under reduced, pressur 25 M t 50-55C. This
af for ded FELBVE e owl PPRYHER Y12 P P “‘iib’%_&‘é‘ﬁaé%‘g’;?éﬂ‘f‘gg)“%g“?ﬁlt‘%?ﬁ&sed _
standard tgibBMED A%hB), AXd W8 r&Blion hi¥inge wWaslserdddef 58C Yore flinf 21 théizate@att i ON
of 52% Predom nant by-products were al cohol 3 and ester 4. WO

98/ 55438 PGT4QISbd] hath % 1Ch tp eangume all sk hagsprding to G pratysis desrudppradughe 2 in
M f .Tal ) d T4 . . 4 . t hvl
o, 50T Gk TN B0 g 7, HL ARG e Pk sl an et 1Y

2-t hi omet hijferrb] standakdimdionted thint the edudp podocteofithine® 89/ 8% 2.y weight, ih@icating wer e
m xed together and stirred until a solution was obtained. The tenperature
was mai nt A%de ¥eldpf@d. 30C whil e sodi um net hoxi de (95% 10.8 g; 0.19 nol ;
1.9 equiv) was added. The tenperature was adjusted to 40C and the reaction
m xture was stirred for 6 h. The pH of the reaction m xture was adjusted to

5.5-6.0 wi Compaativeixampled : Hbdpafation of Bikgjona2d sing Sadiyri MeghoxidedpTaleng 75 ni)
was ded and t m r.e s,.stirred. qun,. er, settli for .5y mn,
t he Iaz Wer aqueo ““r“&ﬁ‘fg)v%a@@%"é%‘ameé‘b?xb‘{?ggéﬁe{%%eﬁ‘%?’ﬁhzi°83ﬂb§§g‘re s\%%g%vas hed
.t h wat ertogatfler and heated to 65°C. 2-Thiomethyl-4-trifluoromethylacetophenone (1; 97.4%; 25.66

g; 0.10 mol) was dissolved in methyl cyclopropanecarboxylate (98%; 31 g; 0.31 mol; 3.1

equiv). This solution was added dropwise to the toluene/methoxide slurry over the course of
a two hour period while maintaining the reaction temperature at 65°C. After the addition, the
25 reaction mixture was held an additional two hours to consume all of 1 as determined by GC
analysis. The reaction mixture was cooled to ambient conditions and quenched with conc.
HCI (36%; 24.0 g; 0.24 mol; 2.4 equiv) and water (24 g). The aqueous layer was decanted
and the organic layer was washed with water (30g). The organic phase was concentrated
under reduced pressure (25 mm Hg) at 50-55°C. This afforded 31.8 g of crude product which
30 was assayed by GC internal standard to be 53.3% 2 by weight. This indicated a yield for this

reaction of 52%. Predominant by-products were alcohol 3 and ester 4.



11 10nL). The resulting organic solution was stripped under reduced
pressure (25 mmHg) at 50-55C to renove the solvent and afford 28.0 g of
. ¢rude 2. Internal standard GC analysis determ ned the sanple to be 78.0 wt %

of 2, indicating a yield of 72% Exanpl e 4: Preparation of
1- Cycl opropyl-3-(2-thionethyl-4-trifluoronethyl phenyl)- 151, 3- propanedi one
(2): Met hyl 2-thiomet hyl-4-trifluoronethyl benzoate (2.06 g; 8.23

mol ) was dvesessed in DMSO (12.5 nL). Cyclopropyl nethyl RETARIEINIBS g;
10.1 mmol; 1.2 equiv) was added, and the resulting solution was cooled to

15C and s&dimparative Exarnple 2{ Breparatjon ¢fiDiketonedlin a MixturepfiTojueneandBMRP i n one

portion. The reagctio 1 xt SKirg for 5 mn and.t.h ¥ Oto
20C tor 10 h.  TREPERIESPIEAET 4 bbGh o Remropmi PRk ER LB S thot P,
i n i ce- waRa equiv) dnd2- thibladthyB4-rfluoréficthyl stbpt ervne § 99%3; 2B.6tda 811 0trhsl) were
tenperature renmai ned bel ow 25C. The | ayers were_ separated and the organic

sol ut i on Risediageher apf stirredinsid a solutéen Wik ehtainadp Jh tePReIBUIFYas AR AL (10
inL),s dri &3‘@%*&:}&1‘8%&&%@&@8& (395‘%9'16.9@,06.'1‘9 hiach %cfﬁi@)fv&agraddéd. 8fhed Yield of
crude 2. anal ysi g

antrtative usi ng~an 1 nternal” standard i1 ndicated t hat
t he 25cr utengeratohectas adjustad tredD °Coand Shedreltionmiigtnte, wasrstiimed foréch. aThesH 9f thed of

2. WD 98/ 55438PCT/ US98/ 1119 le 5. P '

1- Pheny1- S5%F s f%ﬁg‘ﬁ 50%%5& ‘g%"‘t“é%‘%%g’h%%’%a' B ALVESHER&e (10.1
g; 0.084 mpland (1 &(ﬁﬁ@as_(ﬁée@aﬂi th® mbauréBvas sBrréfifor ¥ mine Aefléctsiap Y& S thin, DVBO
(46.1 g). Sodium nethoxide (9.1 g; 0.168 nol; 2.0 equiv) was added

10s! owl y i lowenagueeusilayenyas decantedprd the uprer BEgapiy lagcwasyashed xath waterd2Q+t ur e

en t - et ) e yed by
!fsf ?d(;ll en?@owga%g%%g © cggaghtt]mt hat g@ﬁ%&éﬁgv\as ‘Tcggémgﬁgénaég.ﬁ%he mgxt ure
was stirr &0-556C td kentove tieasdivehemdalfford 2810 ¢ of eredd 2.elnteti standwerd GQlambysts | ayer

of vt or  CEIE PR RS 3FBITEo fdt G T 2 R H PR Ti0r G ude B,  whi ch vas
97.2% 15pure by GC (area % to afford an 86%yield of 8.
Example 4: Preparation of 1-Cyclopropyl-3-(2-thiomethyl-4-trifluoromethylphenyl)-
15 1,3-propanedione (2):
Methyl 2-thiomethyl-4-trifluoromethylbenzoate (2.06 g; 8.23 mmol) was dissolved in
DMSO (12.5 mL). Cyclopropyl methyl ketone (0.85 g; 10.1 mmol; 1.2 equiv) was added,
and the resulting solution was cooled to 15°C and sodium methoxide (0.62 g; 11.5 mmol; 1.4
equiv) was added in one portion. The reaction mixture was stirred for 5 min and then heated
20 to 40°C for 10 h. The reaction mixture was diluted with toluene (5 mL), cooled in ice-water,
. and 3 N HCI (5 mL) was added dropwise such that the temperature remained below 25°C.
The layers were separated and the organic solution was washed with aqueous sodium
bicarbonate (10 mL) and water (10 mL), dried with sodium sulfate, and concentrated to afford
1.83 g yield of crude 2. Quantitative GC analysis using an internal standard indicated that the
25 crude product contained 98.4% 2 by weight, indicating a 72% yield of 2.

10



Exappl e 6:

Preparation of

4-(2-Thi omet hyl-4-trifl uoronet hyl phenyl) -2, 4- but anedi one (9): 20 F3C CH3
. 9 252-Thi onet hyl-4-trifl uoronethyl acet ophenone (1; 20 g; 0.085 nol) and
met hyl acetate (18.7 g; 0.25 nol; 3.0 equiv) were dissolved in DVBO (46.
g). Sodium nethoxide (9.1 g; 0.168 nol; 2.0 equiv) was added while

mai nt ai ni ng the tenperature bel ow 30C. The reaction m xture was then heated
to 40C for Sywbosssap ane (100 nL) was added followed by suffpPciases/120%0
aqueous HCl1 such that the pH was less than 5. The mi xture was stirr.ed for
15 30m n aBzemigief: alHrepeeadionof$dthehyd-3-Gyleloprapyki 3guoprmediohe(8dr was decant ed
and di scarded. The upper organic |ayer was washed with 40 tnL of water,
the solvent was stripped to afford WO 9@/ 55438PCT/ US98/ 11195 17.7 g of
crude 9, which was 97.3% pure by GC (lareg %9 to afford a 73%yield of 9.

Exanple 7:

5

® o

15

20

25

30

Preparation of 1, 3-[ - - propanedione (10): 50 O

8

Acetophenone (10.1 g; 0.084 mol) and MCPC (25.2 g; 0.25 mol; 3 equiv) were
dissolved in DMSO (46.1 g). Sodium methoxide (9.1 g; 0.168 mol; 2.0 equiv) was added
slowly while maintaining the temperature below 30°C. The reaction mixture was then heated
to 40°C for 5 h. Heptane (100 mL) was added followed by sufficient 20% aqueous HCI such
that the pH was less than 5. The mixture was stirred for 15 min and then allowed to settle.
The lower aqueous layer was decanted and discarded. The upper organic layer was washed
with 40 mL of water, and the solvent was stripped to afford 14 g of crude 8, which was 97.2%
pure by GC (area %) to afford an 86% yield of 8.

xample 6:  Preparation of 4-(2-Thiomethyl-4-trifluoromethylphenyl)-2,4-butanedione (9):

CH,S 0 0

CH,

F,C

2-Thiomethyl-4-trifluoromethylacetophenone (1; 20 g; 0.085 mol) and methyl acetate
(18.7 g; 0.25 mol; 3.0 equiv) were dissolved in DMSO (46.1 g). Sodium methoxide (9.1 g;
0.168 mol; 2.0 equiv) was added while maintaining the temperature below 30°C. The
reaction mixture was then heated to 40°C for 5 h. Heptane (100 mL) was added followed by
sufficient 20% aqueous HCI such that the pH was less than 5. The mixture was stirred for 15
min and then allowed to settle. The lower aqueous layer was decanted and discarded. The

upper organic layer was washed with 40 mL of water, and the solvent was stripped to afford

11
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10 ,10Cycl opropyl nethyl ketone (10.8 g; 0.2 nol) and MCPC (40 nmi; 0.4 nol;
2 equiv) were dissolved in DVMSO (100 nlL) and sodi um net hoxide (21.6 g; 0.4
. ol ; 2 equiv) was added. The resulting m xture was heated to 50-55C for 4-6
h and then cool ed overnight to roomtenperature. The reaction m xture was
guenched into 100 nL of 18% HC1. Water (50 nlL) and toluene (50 nmL) were
added. The | ayers were thoroughly m xed and allowed to 15settle. The | ower
aqueous | aywo 94838 enoved and extracted with a second portPEHUS/IIEF uene
(25 nL). The conbined tol uene_sol uti on was washed with water (f50 m.), dried
wi t h sodi dih7anficaide 9, whish ves 82A% pire by GEHarep &o)iteiaffordes’3va¥iglit S stil 1 ed to
afford two fractions which were 92 and 99. 5% pure 10, respectively.

20Exanpl e 8: Preparation of 1,3-Dicyclopropyl-1, 3-propanedione (10): 0 O

25 10 Cyclpxamelevl: nRteharbtidredfdriDicyclopropil-1,2praopan¢dionsd(30)li ssol ved i n DMSO
(12.5 nmL) and nethyl cycl opropanecarboxylate (5.0 nL; 50 mmmol; 2 equiv) was
added. The reaction 30m xture was cooled in ice-water and sodi um net hoxi de
(2.7059; 50 nunol; 2 equiv) was add e reaction mxture was stirred for
5 mnin the ice-water bath, the ba WD 98/ 55438PCT/ US98/ 11195

10

. 10 Cyclopropyl methyl ketone (10.8 g; 0.2 mol) and MCPC (40 mL; 0.4 mol; 2 equiv)
were dissolved in DMSO (100 mL) and sodium methoxide (21.6 g; 0.4 mol; 2 equiv) was
added. The resulting mixture was heated to 50-55°C for 4-6 h and then cooled overnight to
room temperature. The reaction mixture was quenched into 100 mL of 18% HCI. Water (S0
mL) and toluene (50 mL) were added. The layers were thoroughly mixed and allowed to

15 settle. The lower aqueous layer was removed and extracted with a second portion of toluene
(25 mL). The combined toluene solution was washed with water (50 mL), dried with sodium
sulfate, and concentrated. The residue was vacuum distilled to afford two fractions which

were 92 and 99.5% pure 10, respectively.

20 Ex 8.  Preparation of 1,3-Dicyclopropyl-1,3-propanedione (10):

o (0]
25
10
Cyclopropyl methyl ketone (2.5 mL; 25 mmol) was dissolved in DMSO (12.5 mL)
and methyl cyclopropanecarboxylate (5.0 mL; 50 mmol; 2 equiv) was added. The reaction
30 mixture was cooled in ice-water and sodium methoxide (2.70 g; 50 mmol; 2 equiv) was

added. The reaction mixture was stirred for 5 min in the ice-water bath, the bath was

12



rermved and the m xture was heated to 50-55C for 8 h. The reaction m xture
was dlluted with toluene (12.5 nL), cooled in ice-water, and 6 N HC1L (9 nlL)
. Was added dropw se such that the tenperature renai ned bel ow 25C. The | ayers
wer e separated and the aqueous solution was extracted with additional

tol uene (10 nL). The conbi ned organic sol ution was 5washed w th aqueous
sodi um bi carbonate (10 nlL), dried with sodium sulfate and concentrated to
afford 3.50wp ¢93%%8 yi el d of 1, 3-di cycl opropyl-1, 3- pr opanedc@iss/ 1 IPINVR
(CDC13) enol 8 5.720 (s, 1H); 2.1-2.0 (m 1H); 2.507 (s, 311); 1.6-1.5 (m
111) 1. 2- re@xo&eo( and md)mlxmeemaﬂlezted&wq -85°Qfdy 8 h] The 1ea5tu(rmmms)~as dilgted. 8 (m

(Ol 3¢ Ot ot (125 do80a ittt nd S TS g SR ARG 0
di ssol ved mmm;{e&@mmm@mwmm mniyefsa»@e é@Zragad #d 3 dgakous3. 0
equi v) was added. Sodi um net hoxi de ( 0.20 nol; 2.0 equiv) was added,

resul ti Pg solutionveansxtragies with adgitiqnal tsb'ene ('ffa@lr)eé@ﬁic@fﬁblﬁ?g(?’igﬁ’@c\%lﬁ MEWERd to
40-50 U

0. 508 st 4L sile SOBLEBhk RO ROLBIP BRI UE G UMl e 1 e on
m) . o ;rggrscmemtm.t)> agafwazmmmf\o@dﬁgtwdmpﬂlaeMr@anm; was aggggs
| ayer was FoNBbionh el S0l TE L20TR U 250 CaBS bR ety G o
(25 ), dpes, (FHRZeE3.78NM, fH) 1.611eH(r, 2B {.20% @) 1A)of a tol uene sol ution
of 11. Analy5|s of this solution indicated 18.2 wt%of 11 to indicate a 69%

yield. 25 WD 98/55438PCT/ US98/ 11195 The cl ai ned i nvention is:
. 10 Example 9:  Preparation of Methyl 4,4-dimethyl-3-oxopentanoate (11):

0 0

(ms)sc)l\/U\OCHa

15 11

3,3-Dimethyl-2-butanone (10 g; 0.10 mol) was dissolved in DMSO (50 mL) and
dimethyl carbonate (27 g; 0.30 mol; 3.0 equiv) was addéd. Sodium methoxide (10.8 g; 0.20
mol; 2.0 equiv) was added, resulting in a temperature rise to 30°C. The reaction mixture was
heated to 40-50°C for 4 h and then cooled to room temperature overnight. The reaction was
20 quenched into a mixture of water (25 mL) and concentrated HCI (25 mL). Toluene (25 mL)
' was added and an additional 25 mL of water was added to dissolve salts. The layers were
allowed to settle and the lower aqueous layer was removed and discarded. The organic layer
was washed with water (25 mL), dried (N2,SO,), and filtered to afford 60 g of a toluene
solution of 11. Analysis of this solution indicated 18.2 wt% of 11 to indicate a 69% yield.
25

13



1. A process for preparing a 1, 3-di carbonyl conpound conprising the step of
readti ng a ketone havi ng an aC|d|c proton at the a-position with an ester

. of the general formula (1): 0 RLOR (1) where R and R are,

i ndependent|y, a substituted or unsubstituted Cl1-Cl0 al kyl, C3-C8
cycl oal kyl, heterocycloal ky, aryl or heteroaryl group in the presence of an
al ko) dde base in 10 DMSO. 2. A process of claim1l, wherein the nolar ratio
of said est%’P“P’és“é&l d ketone is about 0.8 - 6.0:1.0. 153. APEFYSEIB: claim
1, wherei sa akom de.base is an alkali metal al koxide or an ammoni um

~ al koxi de. IBYEtgRiE| aj m 3, wherein said al koxi de base is an alkali
netal al kQXI deAé’r@ésé\fd%%ﬁﬁﬁg Qi 3%@4‘:1561191 coM}RRA BordpH ﬁhk@tﬁ) ofRhéting a

al koxi de i s sodi um net hoxi de. A process of claim 3 erein the nol ar

rati o of &afoge haviag an mlapromnmﬂledepwtﬁl@aw@ areestanef the sapsselformula )0: 1. 0.
257. A process of claim®6, wherein said nolar ratio is 2.0:1.0. 8. A process
of claim1, wherein said ketone is, a nethyl ketone. 9. A process of claim
8, whgerein said nmethyl ketone is | ected fromthe group 30consi sting of
acet ophenone, 2-thionethyl-4-triflyoronethyl - gpet ophenone, cycl opropyl

met hyl ketone, and 3, 3-di net hyIR2- buO&hone.

where R and R’ are, independently, a substituted or unsubstituted C,-C,, alkyl, C;-C;
cycloalkyl, heterocycloalky, aryl or heteroaryl group in the presence of an alkoxide base in
. 10 DMSO.

2. A process of claim 1, wherein the molar ratio of said ester to said ketone is about 0.8 -

6.0:1.0.
15 3. A process of claim 1, wherein said alkoxide base is an alkali metal alkoxide or an

ammonium alkoxide.

4. A process of claim 3, wherein said alkoxide base is an alkali metal alkoxide.
20 5. A process of claim 4, wherein said alkali metal alkoxide is sodium methoxide.
6. A process of claim 3, wherein the molar ratio of said alkali metal alkoxide to said

ketone is about 1.5-3.0:1.0.

25 7. A process of claim 6, wherein said molar ratio is 2.0:1.0.
8. A process of claim 1, wherein said ketone is a methyl ketone.
9. A process of claim 8, wherein said methy! ketone is selected from the group

30 consisting of acetophenone, 2-thiomethyl-4-trifluoromethyl-acetophenone, cyclopropyl
methyl ketone, and 3,3-dimethyl-2-butanone.

14
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14 WD 98/55438Per/ US98/ 11195 10. A process for preparing a 1, 3-di carbonyl
compound conprising the step of reacting a ketone having an acidic proton

. dat the a-position with a carbonate of the general formula (I1): O

5R 10) OR"" where R' and R' are, independently, a substituted or

t msubstituted C1-C10 al kyl, C3- C8 cycloallcyl, heterocycloallcyl, aromatic
or heteroaromatic group in the presence of an al koxi de base in DMSO. 11. A
process of WPA/A4I®D, wherein the nolar ratio of said carboRET/ESBYIIVE d
ketone is about 1.5-6.0:1.0. 12. A process of claim10, wherein said

al koxi de Bfse Agregessfokpreparingal.3-diBenreonmpound comprising thestep pirgertinga13. A

process o ' | . d 2 i ' i lmn):

P Rride, * kefonEh¥iofan 208 frbfbnSPUsd oCods i s PARRra® Rt ekl rolELRID

al | coxide is sodi um nmet hndde. 20 15. A process of claim 13, wherein the
mol ar ratio of said alkali netal @l koxide to said ketone is 1.5-3.0:1.0.

16. A process of claim 15, whereilp said nolar ratio is 2.0:1.0. 25
17. Asprocess of claim10, V\/qﬁ f i.d keton@)i s a nethyl ketone. 18.
A process of claim17, whereinh said nethyl ketone is selected fromthe
group consi sting of acetophenone,

2- Ll omet hy 1~ 4Ll |-k Lyt AR ARDS\BGieu 6 GF QBRI FEIL Iy L One,

and 3, 3-di net hy anone.
Cs cycloalkyl, heterocycloalkyl, aromatic or heteroaromatic group in the presence of an

_ alkoxide base in DMSO.
Yt
11. A process of claim 10, wherein the molar ratio of said carbonate to said ketone is

about 1.5-6.0:1.0.

12. A process of claim 10, wherein said alkoxide base is an alkali metal alkoxide or an

15 ammonium alkoxide.
13. A process of claim 12, wherein said alkoxide base is an alkali metal alkoxide.

14. A process of claim 13, wherein said alkali metal alkoxide is sodium methoxide. '

20
' 15. A process of claim 13, wherein the molar ratio of said alkali metal alkoxide to said
ketone is 1.5-3.0:1.0.
16. A process of claim 15, wherein said molar ratio is 2.0:1.0.
25

17. A process of claim 10, wherein said ketone is a methyl ketone.

18. A process of claim 17, wherein said methyl ketone is selected from the group
consisting of acetophenone, 2-thiomethyl-4-trifluoromethyl-acetophenone, cyclopropyl
30 methyl ketone, and 3,3-dimethyl-2-butanone.
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WO 9Wb5438PCT/ US98/ 11195 19. A process of claim 11, wherein said R and R
of' daid carbonate are, independently, a Cl-05 al kyl group. 20. A process
. of claim19, wherein said R'" and R' of said carbonate are each a nethyl
5group. 10 :
WO 98/55438 | : PCT/US98/11195

19. A process of claim 11, wherein said R” and R” of said carbonate are, independently,

a C,-C; alkyl group.

20. A process of claim 19, wherein said R” and R" of said carbonate are each a methyl

5 group.

® o
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