SUBSTI TUTED HETERQCARYL- AND PHENYLSULF AMOYL COVPOUNDS
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include, but are not Iimted to those derived from
such pharmacol ogi cally acceptabl e cations such as
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magnesi um, anmoni um or wat er-sol ubl e am ne addition
salts such as Nmet hyl gl ucam ne-( neglum ne), and the
| ower al kanol anmoni um and ot her base salts of
pharmaceutically acceptabl e organic am nes. The
chem st of ordinary skill wll recognize that certain
conpounds of this imveati on wHHcaeentain one or nore
atons that may be in a p icul ar stereochem cal or
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tissue distribution assays. Tritiated (i.e., 3H), and
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detectability. Further, substitution w th heavier
i sotopes such as deuterium (Ae., 2H), can afford
certain therapeutic advantages resulting from greater
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In anot her enbodinent, Xis -COOR 4; Kis -O(CH2)t -
-S-(CH2)r, or -(CH2)UWhereint is 2. or 3 and uis
wdad.2008/0@508; B is a bond; pis 1, 2, or 3 and apCT/E2865/002038
one Rl is attached at Q; Al is oxazolyl, thiazolyl,

phenyl or phenyl fused to oxazolyl or thiazolyl; and
Ar2 is a bond or is phenyl. In another enbodi nent, K
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armaceutically acceptable salt sai d conmpound or
prodrug. In one enbodi nent of the pharmaceuti cal
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phar maceuti cal conbi nati on conpositions, nethods and
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1la 10b 11c Alternatively, the desired Fornula 1le

conpounds wherein R2 is hydrogen, Kis - CH2CH2- , Arl
WO 300b003apl yl or oxazolyl, B is a bond, Ar2 ispP@hergbs5/002038

and J and q are as described above, may be prepared by

the reaction sequence shown in Schene 11. Reaction of

an appropriately substituted thiobenzam de 10b (D = 9S)

had él\na)@ %We@éé%%%?)uﬁﬂﬁhe i:(ﬂdihlir#‘e tﬁ‘ém’@&fséi artig/is normally
avai | . in a solvent such as
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preferably for 2 hours, leads to
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appropriately substituted benzam de 10D éﬁ ‘) r]
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ours. Reaction of chloronethylazole 1Ic with sodi um
cyanide in a solvent such as dinethylfornmam de or
A'}"Hmé?lﬂsgéf\yd'n%#ed&@ﬁe prﬁHr%ft%ﬁ@&lsé’eﬁé iRt Ihd JreEdsa et gﬁnﬂcaﬁorﬁls
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also time, copsniag abhys this aagls sPmeleyibr t9ithe Broses MeRe they Ré%‘éf§s
|et59 e@érerﬁnJia? délljtﬂ TARIASCeL€ bPthBRYesBRt lﬁ@rﬁbﬁgdrphyln@?%h@ b&g

th hydrogen at. a pressure of aboui 45 to
eﬁ@ct@twnhqw 6feere@§|f9r thig pugiicatiomstep erqyideddhridhe Foriiiony are
cyeﬁ#ﬁzlcoﬁtfb”@&‘ ‘ﬂng‘Pé‘k%é&tssé’bﬁﬁlﬂéarﬁﬂﬁb%'nﬁ'cBgt SmNI a,
prefera ammoni a | n net hanol a tenperature of
about 2CI)C to 30 C for about 15 to 30 hours,
Tﬁ% ?F&E@bﬁh?bre{s@mﬁ@&%@ 5?5 HE& trfé‘%%ﬂlﬁhtg over the prior art
ernative reduction of nitrile 1e10 with sodi um
phasessepdhatdiag taagﬁmta @remd@wﬂéorabwaerﬁﬁs i tBe pUAT RIgegssgs solid
é[%tehgmf@l F%ME anth mllhg oPBIiaSr é@&e%us FERRAR id far e 12D
esire ornu npoundS (depicted as 12a and
pictigmatical tbam handlisg liguids @éﬁlculﬂﬂy wherrjecppterialanyolved are toxic
opﬁgﬁﬁlﬁgljsag%%yé is %Tsotiﬁé@%égzle)ﬂl\at a@dﬂtn@n@ofb@ﬂ@ reag‘@’n?s &r® much

are as describ above, may
npmepamte:dlalwy thm‘tlhmcasﬁé%ﬁol'%%wew% addijanse Synt heti c
procedures for2 phenyl - 5- anwnoethylbenzothlazole (12a)
amd 2- phenyl -5- am noet hyl benzoxazol e (1 2
Adewingdhé teeme(egumqﬁsqapm@r?@ ¢ egroits Bysignificantly segluceshygid and
) ' e the one
s gieth § BRfo kR s Vs S Ry e e one
repartedtblyi Taoold atididigéeme- 5-yl -G, Gis (CH2)S, s is O
R2 is H R (optionally present) is hal o, aI kyI al koxy
or alkylthio and R1, K, B, Ar2, p and are as
Abesrdirigde dnalaspest Ohfﬁ? Pb%sem 'é]tﬁﬂ“@@l tb? etif) Er°é!5¢ﬁt5 Rarrpgess for
ene 13, as taught by J . Med.
Rigid o ghﬁg@éﬁ”'iﬁ Chem Pharm Bull., 30, 3601’
(1982). An appropriately substituted benzal dehyde 13a
is treated with ¢rimethylsilyl cyanide and a catalytic
anount of zincf i n anhydrous net hyl ene chl ori de
or chl orof orm at abo Ctol(3o C for about 15 to
30 hours, preferadNG in n&iMyl ene chloride at room
tenperature overnight to yield the cyanohydrin 13b
(Z=OH). The cyanohydrin 13b (Z=0OH) is converted to the
widrehocyanide 13b (Z = d) with thionyl chloride in
chl orof orm or net hyl ene chloride at about 30 Cto 65 C
for about 30 to 60 mn, preferably in chloroform at

REE st cled moat: @, Wakyl G s Syxiaaikyl, @egmn‘ ami (@H,), heteroaryl wherein
chl or ocyani hi. our.e

n, an
A Cohdl Bebdshiol shienglinipsauhebh anitrey LD oy gy atom
C for about 4 to 10 hours, preferably in ethanol at
reflux tenperature for 5 hours foll owed, by hydrolysis
of the internediate i m nothiazolidinone with agueous
acid at about 95 Cto 120 C for about 4 to 10 hours,
pr ef er abl Y 6N ~aqueous hydr ochI ori c aC| d at refl ux

e



been conpiled (Curr. Op. Ther. Patents (1993) 861-4).

Any squal ene epoxi dase inhibitor may be used in the
w@ewbiesabi on aspect of this invention. The termtT/IB2005/002038
squal ene epoxi dase inhibito? refers to conmpounds which
i nhibit the bioconversion of squal ene and nol ecul ar
oxygen into squal ene-2, 3-epoxi de, catal yzed by the

bf&@/d?‘?no?&gr%h&?é’e|§o@éa<rh&’@p%ﬁderﬁy &Bmi RGN, hyftostys cys@adiitrd, Ci.

determ ne hose skil in the art a
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escr erenced bel ow, however ot her squal ene

haimioa%rsleandwﬂu bﬁ"t'@?é)/dﬂmqn be known to those skilled in

the art. U S. Pat. Nos. 5,01 1,859 and 5, 064, 864 (the

di scl osures of which are |ncorporated by reference)
whlick ptasess camprisies tiel reactionznh alcygpagetateefiprapa (Il

publication 395,768 A (the disclosure of mhlch is

i ncorporated by reference) discloses certain

substi t ut ed aIIyIanrnerdkj(yatlves PCT publication WO

9312069 A (the disclosure %of mhICQ|IS her eby

i ncorporated by referenceyddisclo gs certain am no

al cohol derivatives. U S. Pat. No. 5,051,534 (the

di scl osure of which is hereby incorporated by

reference) discloses certain c opr o ua ene.
WaéfﬁiW%{]'ﬁﬁé@eﬁW@dﬁaW'gh%P @Pﬁ@@ Yﬂﬂﬁ%df"a 9'fb°é9a”'°
b%ﬁl a%lér@@lvéﬁt%%%ﬁﬁ@?@&ﬁ@ﬁbt dxBeddi®y 209Qbi nat i on aspect
of this invention e term squal ene cycl ase i nhibitor
refers to conmpounds which inhibit the bioconversion of
squal ene- 2, 3-epoxi de to | anosterol, catal yzed by t he

PrRieiEblY; Re ?Lqugﬁ@iz@ 785 Pl e R bR BRG ity one
of fnBRAFbEhsaspERddntifFEsledted from Meﬁ%d&&? B5&Ikoxy)and Cy4

addi t1on, the conpounds g ? g&é ferenced bel ow
haloalkexy halses a]res “éi%‘éh MRKPB Heoﬁag‘eqti B ot her

squal ene cycl ase inhibitors will also be known to
those skilled in the art. PCT publication W0410150
Masharefarally Bs@ﬁ’éetBY' ARk i s hereby incorporated by
reference) discloses certain

e QRSB e TReHa BT shlor JEord o o ARY ard aiy

gNSL{g)'s cbHAMRCRE Yé(ﬁﬂsrt?z n@m@eﬁoﬁoaﬂ)o&aat@ﬁé aixy@trtwvr%falnbychtea, can
gbeta) trimet 6(betaAP gﬁHno [ eanrnF r p?h |
ANBFANCRRFP arshGH-che Yy 58 W el ety Giwh RAryl
.Jaﬁrp?b)ﬁ uutyr qrbrafgr %b@-‘?oug/}’arﬁcﬁf-lﬁﬂyﬂnE%md% of 6gRBIkgEintiade
a, bet'a-dineth erijdine nol perrvatrves
cgg}@;p\rogg cyclobutyl, cyclopentyl cyclohexyl and cyclohepty
1- (1,5, 9-trinmethyl decyl) -bet a, bet a- di net hyl - 4- pi peri di
neet hanol Any conbi ned squal ene epOX|daag/%%u§Iene
SYjtabla dorgaic basesinchle aeliReld caEbongles S8E OMOX8Rvonent
in the conbination aspect of this invention. The term
conmbi ned squal ene epoxi dase/ squal ene %¥Claﬁg L nhi. toF
Thefnspduict may GAPGDIRALY b iolatethpnsethe Frac %t%"i‘% or

e&gHﬁle%gt 4 ﬁtlrte@é]%fdesru@h a¥ Is@lpRurfeciend @rﬂ@td&:cﬁbﬁ@@&rlddt@ give the

Intermedi ate. In sone assays it is nOtfﬂﬁﬁ B 8
q@mporng) of formwa (adHohs aldl BrReeemberimait Nighhy'8lds 672 P& nd
HRL ERBerfhe réstioh Aikibieli® bSdifi EPWRYRI thel ARRRNIS HAKs. ar e
recogni zed by those skilled in the art. Thus,

i nhi bition by conbi ned squal ene epoxrdase/squalene

'ﬁiecrle?étg)n r@&ér@r&lﬂlrpﬁrﬂoﬁné@@éﬂhd Abdet eidrirerdivarent @‘CES@)mpound of
ski | in"art according to the aforenenti 1
(St cEuosE 8,95 1 60 SeIRLeeNE YA 8 MBrORDl PASEyand abou
epoxi dase inhibitors. A variety of these conpounds are
descri bed and referenced bel ow, however other squal ene
epoxi dase/ squal ene cyclase inhibitors will be known to

those skilled in the art. U S. Pat. Nos. 5,084,461 and
5 278 171 (the dlsclosures of mhlch are |ncorporated

Y o o o ey o o



gal l opam I, which may be prepared as disclosed in U S.
Pat ent No. 3, 261,859; mbefradil, which may be
w@em@paeisol as di sclosed in U S, Patent No. 4, 8080B0H)05/002038
prenyl am ne, which may be pgepared as disclosed in
U S. Patent No. 3,152,173; senotiadil, which may be
prepared as disclosed in U S. Patent No. 4,786, 635;
mbfF egiilAIas; onUFﬂnﬁiaeﬁ%\é dantHyarar ed as disclosed in U S
Patent No. 3,371, 014; verapanil, which nmay be prepared
as disclosed in U S. Patent No. 3,261, 859; arani pine,
TH@Péa'&tquﬁMa?Se B5PBALEAN &% a@wces)ea sbRei. srefawther\b
909; m di pi ne, y pr epar ed
remcgm wédormﬁdm 8. pOIaaﬁelﬁ?ntixﬂ he golyery, Séa'éid 'Bérﬂfafﬁﬁﬁ?le
e?’r‘@b&ﬁweﬂ?)ﬁe WP rapasiedTRS séﬂléﬁ ||so§§ﬂ & SsiRneach &ainetanol,
Appl i cation Publication No. 106, : C|In|d|§ ne
sthianehorrigpass; of B3 begelestedifon) @m@w ferropraide R DGO
cﬁm@% b xﬁEP'ﬂﬂ\ch dTﬁethWHc%{énﬂ@% MSCnr RAASERA pFFolidone

osed Pat ent el godi pi ne,
(NP ilicxany; ta@awﬂsﬁw@&ﬂé@ i @mptb@étﬁthaﬂeu@e%‘v&mfemﬁﬂ
- [ fl epared as
éll sc%gség%f I%%&é@b%%ﬁgﬁwﬁﬁbn%%e??%“ i sradi pi ne,
whi ch may be prepared as disclosed in U S. Patent No.
Tﬁ @ﬁp tﬁre (l)feﬂﬁf %a@ﬁ&ﬁs cma?gncmﬁ)é r@&t@ﬁ ARAL B&lp&formed at a
Isclose

. 599; | ercani di pi ne,
tephperatureayot isacgRdinga30e@. %@n%aly&eéé@éuwa@oetamdé}ﬁ'ntresﬂuc'ng
&E HARY b&sh BIreRRELd as
ﬂﬁuﬁ@%g@é&afn T%&pggggﬁﬁakgg 4,892, 875; nicardi pi ne,
whi ch may be prepared as disclosed in US. Patent No.

Tﬁe%ﬁﬁgéé@i ofrfbrhﬁﬂsié R’PQ Gsefiih & %Ma@ﬁo@éf%@ﬁ@@all?%ctlve

I SC tent No. 3,4 ; | vad
campobndsafpr Beample padesrribed i Ewawatﬁnt@@'lcw "Rges117

0B whi ch nay be prepared as
ﬁpggsosedamp“@gg gatent No. 3,799, 934; ni sol di pi ne,
whi ch may be prepared as disclosed in U S. Patent No.

?ul§r3§1'e &b{f' g%g{h%iiﬁ\?entimhﬁg f&ﬁbépa@?of R & 8ikEskePsration of
0sé - cinnari zi ne,
amtneh pestigidpkinisrraggiated Thus.dn 8 urthsaasnest e reseat iBMentiap .

o B hors L PERRON S SRR RREL D 22 e,

mhlch may be prepar as disclosed in U S. Patent No.
3,267,104; | omeri zine, ich may be prepared as

di sclosed in U S. Patent 4,663, 325; bencycl ane,
whi ch may be preparedhh Sosed in Hungarian Patent
No. 151, 865; etafenone,ﬁhhlc may be prepared as

di scl osed in Gernan Pategt No. 1,265, 758; and
perhexiline, which may be prepar@d) as disclosed in
British Patent No. 1,025,578. The disclosures of al
such U.S. Patents are incorporated herein by
Wﬁgghence. Exanpl es of presently marketed products
contai ning anti hypertensive agents include cal ci um
channel bl ockers, such as Cardizen(r), Adalat (r),

%\ I:c%:r (he)gé'é)grgpgétfg)wal|y%¥7§£@{é'g) tfy gQér 6@9@% ?Z;%(l)g{)s independently
semm from) hydregen; dralq; r§1e alkydpandn (G, aIIMPWQPB( ¢f) Whlch may be
|o¥%§/“s§_\§é&géﬁ Whtﬁ 589 hord mdﬁ@d@ﬁ%l&tﬁf&%@ BlohY-S(0)sCres

bitors, suc S Accupri

Akt aare( pgntaimpataipr eyaner 531 + Blsarays Which)maywae MP "Pf)a"y substituted

, ), Vasotec(r) and
%{;gﬁ ?'J r%é%am%%ﬁ%éﬂgk(sslé%d&gﬁergﬁ%% Enzynme I nhibitors
(ACE-1 nhi bitors) which are within the scope of this
i nvention include, but are not |limted to: alacepril
whi ch may be prepared as disclosed in U S. Patent No.
4,248, 883; benazepril, which nmay be prepared as
di sclosed in U S. Patent No. 4,410,520; captopril
whi ch may be prepared as disclosed in U S. Patent Nos.
4 046 889 and 4 105 776 ceronapr|I mhlch may be

s s s o ~ a2 a2 A=/ NN




i ncrease the risk include snoking, al cohol abuse, a
sedentary lifestyle and | ow cal ciumintake. Those
wakiobhesdoi n the art will recognize that anti - rBSDIB2ZDIND2038
agents (for exanple progestins, pol yphosphonates,
bi sphosphonat e(s), estrogen agoni sts/antagoni sts,
estrogen, estrogen/progestin conbi nations,

RPhESRIdCRir )romesrym@@n @by iGl axkyl;wsrom slanayret AYGHIn Cas

estradlol n.
BRSO o 65 FRIGBRY SRR A PERlRr o e substtuents
rnBé&llﬂghtﬂW&lé’d’t&i fyml hablaerdfcmrarmma:ﬁrm aitroseme,sNai’ﬁb Crs
i ncl ude; estone a ni al treno
aliiral HBifE TEG0%CBIOGNRGRS IR beDs o6 PeEh BERadndrgsatenty
sAE@ERFBm ﬁér@%étml4,arrcdx99@@n9nex@m@zom eC(CJNRIREeSNBIR(O)R";
acet ate, del madi none acetate, desogestrel,

Calé Ase: andiCondkyBidr ogest er one, et hynerone, et hynodi o
di acet ate, etonogestrel, flurogestone acetate,

gestacl one, gestodene, geston ate
Rg@saerqorﬂsirr@m rgra(ri@@% SFXY orves, aﬁ’m@ﬁf%%nfﬂagog%%‘{ Gragiexy:
caproate, |evonorgestrel, |ynestrenol, medrogestone,
medr oxypr ogest erone acet at e, nelengestrol acet ate,
eaeh miprieaPSNdeNtN et & &, nor et hi ndrone, nor et hi ndr one
acetate, norethynodrel, norgestimate,
nor gest onet, norgestrel , oxogestone phenpropi onate,
ep@b@@%ﬂ@?@ﬁ@e“@b@ﬁb@§¥§nol acetate, quingestrone, and
tigestol. Preferred progestins are nmedroxyprogestrone,
nor et hi ndr one and noret hynodrel. Exenplary bone
apg¥Betein on i nhi biti ng pol yphosphonat es i ncl ude
pol yphosphonates of the type disclosed in U S. Patent
3,683,080, the disclosure of which is incorporate
hﬁbremr@sebgs 3 iquer terreren-piestRered Betpcyy 'ﬁc%%‘l‘PorY@l‘%‘s'Saﬁr gmatic or
ngﬁ'?a‘r trcdérﬁf‘\ﬂﬁ@l'i‘%ﬂbﬁﬁsé, dn@'o?%ér@ﬂfé&ér@é&oﬁw@ s@fected from nitrogen,
- phosphonates). Tiludronate di sodiumi ﬁﬂ$ tionall
Oér;qr?é\: iseifuryangrreikisraseiiefss. A J¥lsFein 2P NAlYaRKT o NG iseptipnally
sztft‘u c§8RG6! t%thMab%H Wh%Fé fd varhyd Bishathadre or more substituents
ronate and resindronate are esgeglally refe E&g c
splsctedsasp et @@nozuirady oni KYlaEi-eh palH 83@8 %Y @ )Crs
gffcﬁb ied A3, YRORSENCAMY eandkiRE; pref erred

yphosphonates are
6 am no- 1- hydr oxy- hexyl i denebi sphosphoni ¢ acid and
ebich¥Xd s YL ﬁr(oﬁﬁtclaw Ebrchém}/rb@)braﬁ&euldrdmaembhémbmpmany
i"c aci e pol yphosphonates may be gdetere IR
Stuhetltﬂfédnbbfon?h@f ;arel, grevp%fselﬁd§e| inEERENGPRYY (oMt Qfanc: halo;
@?&Koﬁltré*l& élﬁ&ﬁ/ﬁﬁﬁ‘ﬁb Ry C§aérky| sl Qﬂgyéﬁbbéik)ﬁ*sﬂﬂﬁCrs

osp nates are ew se includ

?ﬂkvélﬂtf%e Cé&'éﬂbY'e@“dﬁ’i@PWde et hane 1 - hydr oxy
1, 1- di phosphoni ¢ aci d, nethane di phosphonic acid
pent ane- 1- hydroxy-1, 1-di p hosggonlc acid, neth dentl
a#ich hery nmymdsrwn@ailveuamwed Pﬂ%ﬁemﬁsﬁoﬁt@ﬁvue”ts fndependently

e%'g]élﬁ nhyanfChdl enikoad] Nakd; &: JhabaRPhaT C,. alkoxy;
acl d, g@ﬂ éen2 an?#gb%ﬁ? ldlggkgph%hle acid, "
gndopane- 3- am no- 1- hydroxy-1, 1 -di phosphoni ¢ aci d,
propane- N, N- di net hyl - 3- anino 1- hydroxy- 1, 1- di phosphon
c acid, pr gpane- 3, 3- dinethyl -3-am no-1- h droxy-1,1
eathpROEpH R %fea@ﬁaperﬁﬁ@ﬁwIse'ﬁﬁ‘PﬂJr%tWQW@e i phroibnprd Cos
%Eﬂl@" d%h‘f@h”ﬁ#}yﬁyé%ﬁﬁnw Q@&%tﬁéd’hﬁ]ﬁp@ﬁé" &r ﬂﬂ‘drél substituents

am no et hane di phosphgni c ac %

Indepandeaysnlentedirorychai god Cis SlyipHioR paﬂs*rﬁ fama petaken together

ﬁﬂﬂh@f}ﬁh eﬂ@t&r‘?tdlwhreﬁ( HeQsYe 3tté'che8’ kdPfdAH RN Tmasibdred ring;
exane- 6-am no- 1- hydroxy-1,1 -di phosphonic acid and
pharmaceutically acceptable esters and salts thereof.

In particular, the conpounds of this invention may be

conbi ned wth a mammal i an estrogen agoni st/ ant agoni st.

Any estrogen agoni st/ antagoni st may be used in the

conbi nation aspect of this invention. The term

estrogen agonlst/antagonlst refers to conpounds mhlch

o g, e o



10801. M ce expressing the human apoAl and CETP

transgenes are obtained by mating transgenic mce
wexpreesing t he hunan apoAl transgene (HuAl Tg)P@U/1B2005/002038

CETP mice (HUCETPTg). Male kluAl CETPTg mice (8-11 week

ol d) are grouped according to their human apo Al

| evel s and have free access to Purina rodent chow and
W%ﬁgfoceﬁtédmérgegre dosed daily by oral gavage with

vehicle (water or 0.5% net hyl cell ul ose 0.05% Tween 80)

or with vehicle containing test conpound at the

(e i a PSP atShte D fttla (HPhs G4TREE b6V |wntﬁ rctyanitaBalt and
apoAl are determ ned initial I%{Eég}%&g} gtg ;aﬁnut
foppaldelsicsr @rayras)ihepinty gha 16 Py Qg seyne
vecssres. Mouse HDL is separated from
apoB containing |lipoproteins by dextran sulfate
precipitation as described el sewhere (Francone et al.
béeeédtlﬁggt e &Rvourd 816forn:ﬂa 47685 bBiainkd WilRQhe giesilimisalt of a

asur enzi;F( matically using a conmmercially avail able
cempounstal fsmulatMieagent kit (Boehringer MannHei m

I ndi anapolis, IND) and spectrophotonetrically
quantitated on a m cropl ate reader. Human apoAl is
measured by a sandwRchNenzyhe- | i nked i nmunosor bent
assay as previously described (Francone et al., J.

Li pid. Res. 1996, 37:1268-1277). Measurenent of gl ucose
\thtw R1% ad\ddingd Qbé\iébtd@t/t{sﬁ cdmpolhdrs @nieenivg: activity

t he conmpounds of e present i nvention can be .
determ ned by the a ofRt est conpound that reduces
gl ucose | evel s rel aWa vehi cl e without test
conpound in mal e ob/ob nig¢e.CORRtest also allows the
determination of an apprghi mate mni mal effective dose
(MED) value for the in Wivo reduction of plasna
gl ucose concentration i 1such(\pj ce for such test

0

conmpounds. Five to eight week d mal e C57BL/ 6J-0b/ ob
-m ce (obtained from Jackson Laboratory, Bar Har bor,

VE) .are housed five per cage u

Whelin By B, FRLE? a8 Fedeined Ao platet PREE YAl Bipatc
Cbh@ogﬁw aﬁbﬁn@g?/)v\ei ghed and 25 mcroli ters of bl ood
are coll ected omthe retro-orbital sinus prior to
any treatnent. The blood sanple is imedi ately dil uted
1:5 with saline containing 0.025% sodi um hepari n, and

hel d on ice for netab ;anal ysi s

RSSicgRITat | BATENES BrbhE TPy b org ergfered
thatRliedphdigan for plasma glucose concentration. After
group assignnent, animals are dosed orally each day

for four days with the vehicle consisting of either:

Féré)erébl@ﬁ% W' Yroltvinen icelghehasetri- sumammd m'm hmm prefierably it is
adj ust nment 1% Pl uro

SRpU R e, ot A1% - IRSEN AN AP AR Sl Uik gpppeted fom

thlel)grddb dmbismg! hdt@gém thoalkyl pti atoxgt Crrakyltho, ﬁayarﬁj -COOC;1.
animal s are we

NG G AT

WIS %H%&aw Sos8IE BY Sricadrembre halgbh elotnscehstesitindepeatiently.

either: (1) 0. 25%vv/v methyl cellulose in water; (2)

10% DVSQ' 0. 1% Pl uronic(r) in 0.1% saline Wlthout pH

ﬁlgteuﬁr‘efg?éﬁly RY |s32t 4 Bﬂﬁéubag%eé%emlt\hmﬂfln fhe agja?maqmsutuents
he animals are then bled fromthe retro-orbi

SRR OARRS ARSI Io D IHCFRRE g e H-sbsiBn i

satabelidhe teveakg. wiibe hapesel &ptibﬂlallyeemmnﬁéﬁm\htesorm @r more

centrlfu ed for tvvo m nut

gelecterd halg Ao M Wta?‘r%vama&w@&%rs oty upstinted
for exanple by the Abbott VP(tn) (Abbott
Laboratories, Diagnostics Division, Irving, TX) and VP
Super Systen(r) Autoanal yzer (Abbott Laboratories,
Irving, TX), or by the Abbott Spectrum CCX(tn) (Abbott
Laboratories, Irving, TX) using the
A—Gent(tn)GI ucose- UV Test reagent system (Abbott

. - . o "



determ ned by standard assays such as those referenced
above and provided herein. The conbi nati on agents may
weooadodsmi st er ed sinmul t aneously or sequenti al | BCT/IB2a65002038
order. For exanple, typicalby an effective dosage for
HMG- CoA reductase inhibitors is in the range of about
0.01 to about 100 ng/ kg/ day. The conpounds of the
willi 88€8F oy eideperiticatlesgedted abloyatardsi B{QHt@ L extkyl whichemay be

form of a_pharnrnceutical coppositi.on f t
ontigasly et B D QB dTREdSPoresT F3EETRR AT} halo and
peMtdffucrotibar maceutical |y acceptabl e vehicle, diluent or

carrier. Thus, the conpounds of the present invention

can be adni ni stered i ndividually or together in any
Nﬁ%y@r&awat* @raa;bhenwagram @hizh bearcsubistitoents b tred2+ Aaland 6-

dosage form For or adm ni stration i.cal
eiie e SHPSUPNISIRG IGRE RGOty EeRH ey SULR! from
CRLSPENSBRRthy!, MFluBiosretiidxy| snd eawsflubeshio. povvder s, and
the I'i ke. Tablets contai ni ng various excipients such
as sodiumcitrate, cal cium carbonate and cal ci um

sﬁlhﬁﬁﬁé1@1ééer@bl9 Rmhgmdnﬁlgmq; Wi Mhiclva][e pusnd 6- substituents are
di sintegrants such as st refera

chlagt Bk 6t dr SHS RN (o FEISTRC Efa gy YRl and

gﬁtgmcpbtng,u ng agents such as poI yvi nyl pyrrolidone,

sucr ose, gelatin and acacia.. Additionally, lubricating
agents such as magnesi um stearate, sodium | auryl

11581k 8 bRerarel that R1 uarses RN G Mrld&ﬁi-yl wheoeinttabBstbstigent is
pur poses. Solid nposi ti o

mlar .t are
saPg6d divpi- JyBepuss an ey and e SruBaifuph s e oHPF LB Cr ik
gﬁ&r%'ilil[‘sdb@f?t%fé'deés &lffiﬂg@rftﬁﬁeﬂm@ralad»@ I\lé\mmhmay be optionally
onnection al so i nclude |ac r sug
SHBS i VifD O3 &1 ET B AR\ RO Bl oe o) s bk hlo
G SERGAES ol mul ation is a solution or suspension in
an oil, for exanple olive oil, Mglyol (tm or

Capmul (tm), in a soft gelatin capsule. Antioxidants
PR bR 1R 98steschtds 8 ENG- Meﬁ’fb@retdﬂﬁdférdé;@ﬂ@d@p@nnﬂmmg 1,20r3
appr oprl ate. Wien aqueous SUS{% I’}SI on?\{%nd/g (g%x&);nss and 1
hetasoaloes which afe (BReRENaRIb PR Ectes: fogh I N #8™Me 56U 8S "ot
drB8s RloRgent invention can be conbined with various

sweet eni ng agents, flavoring agents, coloring agents,

enul si fying agents and/ or suspendi ng agents, as wel |

I\ﬁ?cresb’r%féré’dl v, URdtLis ;ﬁéfevmyi‘ Eele€tb8 Srwh ,pyrazOlY | |mrtEaZQMX’C adxazolyl,
gl'ycerin and various |i'ke conbinations .t

h
o A o SIGRTERYY BHTOM Rt Pty Figrein the

ﬁ%ﬁtn&*\’edp%ﬂf‘u% rﬂlai' tSér obf"orﬂﬂ}d%tltpfedpbi’m gt ymcm‘e groups
can as steril e aqueous sol utions

Imeﬂenée@Urﬁe@frEﬁﬁ’rfm”h§1 WF@@”QBP\?E?% salts. Such aqueous
sol utions nmay be suitably buffered, if necessary, and
the liquid diluent first rendered isotoni vvi(%.h
Morefrirefeeably. 6l iF selegpd JPTe BEEY! M@é@lv'aa%ﬁ/ga% PRrazais

are especially suitable for intravenous,

i ntranmuscul ar, -subcut aneous. and intr eri t oneal
Mastacelemblyphetisselacted fomppYidybAIe¥@rIN: the sterile
aqueous nedi a enployed are all readily obtainable by
standard _techni ques well known tq thpse skil L0, the
weferawwR%@rmcé%d Bpmtqyan%o%ren%lkﬁ @an P\’ﬁ%‘?%“j pinich' may be

éﬂ%glﬂ}ﬁgﬁ@sﬁd&éﬂ V\ﬁj(hldﬁeeorsﬁnﬁfé ls@oshﬁ!éﬁtﬁomaeﬁndaﬁw selbttyd from:
s sol utions (usual !§¥‘ in about O, 1% t

ueo &
S 608 ikl o SHER MBI R eH P pPlogabiaibaButpd by one or more
gn%hgmn%éeéno%ﬁ 641008 frérh aly AT, G GBIKGRY;Endhat.
reparing various pharmaceutical conpositions with a
certain anount of active ingredient are known, or wll
be apparent in light of this disclosure, to those
skilled in this art. For exanples of nethods of
prepari ng pharmaceuti cal conpositions, see Rem ngton's
Phar maceuti cal Sciences. Mack Publishing Conpany,
Easter Pa., 19th Edltlon (1995) Pharnaceutlcal

oy



atomto which they are attached to forma 5 or
6- menber ed heterocycl oal kyl; R10 and Rl11 are
wo odepassdent |y sel ected fromthe group consi stPCmIB2H05/002038
(C1-C6) al kyl optionally subsgituted with one to three
hal os, hydroxy, -CN, ((Cl- )al kyl) 2-N-,
(C1-C6)al kyl -(C=0 -, (C3-C8)cycloal kyl-(C=O-, a 5 or
; 2 kyt:dRa@yano.phenyl - (C=0) -
e TR (L B o REG R bty g e
heteroaryl - (C=0 -, (G -C6)al kyI (GO0,
| il ovamdrenyl ,
St(lm‘ﬂ’%ﬁ; %@'yS o‘%%%%@gﬂﬁ?@%@gy@ogl kyl, and 5-
or 6- nenbered heteroaryl; and mis one or two. In one

M@géﬁgf[e R2 ,tsb: af@mound of formula X is

tert utyI di met hyl - si | anyl oxy) - 3- net hoxypr op

0 h R b Nas? W¥ined2 alsdue0 Imho
P%Fﬁlyhﬁr%xg%gﬁgﬁﬁbwﬁﬁ% h@a‘ abenzam de. lI n gerteal n ©
prefdsaloly mbatesm= @@dureosééteéeralelm [SAmide group consi sting

of : -Si RL4R15R16, d-C al kyl, tetrahydropyranyl, and

benzyl, where R14, R15, andR16 are each independently
Cewipeundschfforomia (ve agmwppseemssa ehifaheenife:gving Gse: tedhfiarer| |

ﬁé}g eﬁéq SRy lalsolnq‘aapegﬁstt ak Hlf@@@&é&ﬁé\ﬁ@ nso%@?s d)rﬁn&@x'r&cth&@of

stin rinmethyls
All sudt foyrins ateﬁmbrtaced bystop ,pwngmygntlon
di met hyl i sopropyl silyl, dlethyllsopropyIS|IyI
di et hyl i sopropyl silyl, dinethylthexylsily
Int thist prbcesgl e nmdwt @ﬁre@qﬂon giept(alis gsmrﬁllmq@ﬁds\i\"ﬂwn alcoholic

{alﬁflcgrpgftél Jlnﬁepzﬁ %&ﬁ Sk eYéque%@ ia f{@?éls%l |t|¥r11 of hydrogen chlorlde Thls

tri
ahsndansenes xrnmnayy eqétbmxwdt qfhbmgﬂagthwep (eﬁ (I@@#'ﬂe{%

| is re-
cglrfg%%ng‘ﬁg gmﬁgﬂ?@ f%u |ﬂ (Jh R%qij%te'rgg?dnﬂ)%%dm%egﬁ
eggyibékyl or (C3-C8)cycl oaI kyI are optionally
substituted by one to three noieties independently
sel ected fromthe group consisting of hydroxy, halo,
Re@htion I2p (9 sagenerally pedenes)in theypresyace of an inert solvent, for

%%p@ %%Letm%achror&lﬁgt e%r EHVIIe G n%e "é‘fi&?hl’g a%(r)HrI’%ohohc

sotvehty(e. gnme(ﬁtawl or etiranod randisomdienaltyi hvéfﬁtesi (egqwitly sodium
ykqgen and R10 and R11 are independently sel ected
FFSM't he group consisting of: hydrogen and

(C1-C6) al kyl optionally substituted with (Cl1-C

‘I)I}e \}J( %%&lnumogaltoqa olnﬂ) ﬁﬂ&’%ﬂ‘éﬁm@ gﬂna?/ Z:réﬁ’a‘?écﬁﬁglng diazotising

rovi Por Ret ring conpounds
aglentsheofvo nrlrlhiealtdratucerarw ip homventsatly pr@aaneyl Vﬂﬂf‘@e’ﬁ?@bﬁ@“'va'em of

sggwgq EF?(% Srgé 2 %l% @;g rgdfﬁgﬁ?l@araslu%hnc 9&&) 9(‘&1' Iy

tsmperatureefiiiemabiotte 1 @Co ayabquaﬁﬁ)ﬂ m@'ﬂ paefstabb(rfrom agOUt 0°Cto

SEs e TR pSbALAalo fth}@"l%h%bﬂrp]cgﬁlil‘fprnﬂflag Raly prepard

|ﬁsmmmlmthemmmmmwtkw to redud- diagoni uickly. In the
het
{5 1P 1 AL B e Bl b

to@n&i s tomppuntl dﬁjaﬂnnuba;(v ) alzdve, gena|ly (J@iurm};@r Wﬂ the (egluetion
) 1- C6) al kyl -NH(C=0) -, NH2(C=0O-, (C
géﬁ‘ig%ﬁ%wh é d (C3-C8)cycloal kyl: R2 is hydrogen,
hal o, -CN, or (d-C 6)al kyl, wherein said (Cl-C6)al kyl
naI I h
S AR BB P BB i PR3y
dqleous bydlumhydroainie nsndiunCharboi@ite G6mimopla, may be necessary to
(C1-C6) al koxy, -CF3, CF30O, (d-C 6)alkyl-NH, [(d-C
6) al kyl]2-N-, (d-C 6)al kyl -S—, (Cl1- C6) al kyl -(S:O)-,
(d-C 6)al kyl -(s®2)-, (G- Ce)alkyl-O(CO-, fornyl,
(C1-C6)al kyl - (C=O -, and (C3-C6)cycloal kyl; wherein R4
| s | ndependent I y sel ect ed from t he group conS| sting of

~A ~s N\



each i ndependently selected fromthe group consisting
of hydrogen, (d-C 6)al kyl, -(C2-C6)al kyl-0OH, and
w@ aReBpeycl oal kyl, or R5 and R6 nmay opti onal | pChEB2005/002038
taken together with the nityjogen atomto which they
are attached to forma 5 or 6- nenbered
het erocycl oal kyl ; R10O and R11 are independently
cffREItRE Eﬁfﬂsétfoﬁmfme%oﬁ{dwﬁd 604 (VIGo @fcompGindDs) fatrkyla (111).
optionally substituted with one to three hal os,
hydroxy, -CN, (Q CQal koxy-, ((Cl-C6)alkyl)2-N,
r\%%|§6r)aﬁ$ k¥the (c&n@unds(dfi%rm%)(uymmabwéral(ﬁtﬁ)n about 155: 00
nbered heterocycl oal kylwiJ é)) @ C= ()E-:"
abesptié hyetefabidyom 260817 \AbRU Iy BT RIE Ry ?0”? -,
(C1-C6)al kyl - (C=O O, (CI C 6)al kyI A C=0 -
(C3-C8) cycl oal kyl, phen napht hyl, a 5 or 6
TWM'M“%H@WB@:?@'@H@% pstra% egnveaporg menber ed
heteroaryl; and mis one or two. In another aspect,
the present invention provides for nethods of

Examgieaii ng conpounds of the formula | : or a
t f, wh R1
Pr%g@!{s@f:l%;p'r%t tl?én%@%ﬁglntgﬁh@yaﬁﬁggpfc{hﬁego erein

Emeyaa@)acgtaueam@lrred phmia ¢ of b Rney eqivalen %Fheeg'm'ﬂﬂétf"@d
%@%‘}&WQA %%In@(hmgdﬁ% t?&?era%? Qelﬂﬁ'f@% ehi Qa8 FORWEL by

rei'n eac C8) cycl oal kyl ,

aqufitemydf thmiéqﬂﬁshly portiangagain eom@%eﬁt@jteﬁeﬁ@ttﬁe;aélao%gwy
eéoﬁtbe%n ? obste n@@%cﬁﬂ & Q%! TRE FedRBbN Wﬁéﬂe'ft)to sttr overnight

one 10 three moieties independ %‘3/
ats'ebmdemderfanmen Exaesy Koo@s wahiifesed effjard thﬁi'ﬂ\'@é@@c‘d'ﬂ tp pH4

wttl'g%‘\l ('Sgch %gh/?hﬁﬁr(e&ag Eﬂe@d(e@ﬂ(%dgﬁl\ vacuum and k'tl’(\)e residue

.. and
dlé@v@)t SH:Chadided withRAg$Q. aydisteipad, to ﬁgp@ng_e@p o@,}n a 95%
yt&@b Jhes hFée’.J &rmﬁgbﬁgéﬁ& s r@s@t%\)émlod i8 trﬁ%tdléerﬂl@:elvwent

ree |et|es I ndependent |y
redatlvedd & dricoantt he group consi sting of hal 0, hydroxy,
amno, -CN, (G -C 6)al kyl, (d-Cral koxy, -CF3, CF30,
(C1- C6) al kyl -NH, [(Cl-C6)al kyl]2-N, (C1-C6)"yl-S-,
_@_@Q@)al kyl - (S=0) -, (G-Co)alkyl-(Sq 2)-, (CI-

SRR {7 oSt (o s
streédc at @achbfend rtemtwatyre)u o f@ogisquiqmtﬁ@ wes {yalr agess g, above

sglﬁg%r{ P%’ér a Lr%}pgr%]d rqgﬂw?aL %é&t i5n ?erkﬂéral‘%% bﬂﬁl:ﬂ'nhdfe than

ut'e one to t uoro Xy
207t iMih &elwaterdasting. UPadssiar hartmeate $0253% 4. Wﬂ@as then added

p@@fnwea&)gh%ﬁ)(r%@éh I\II"Q'I_X(UFG 3ver %’5 ﬁﬁ%&?%amtammg the reaction
térhderelia bileefP S hE25E0 vathkickAder, cdabiitb N(\d::(m)ce addition was

RSR6N( CH2) m,  phe th C3-
comPIHS e dBABIarLao P G i Tty TES reaf ytthe wBs then
fillelea rt@@é’rﬁb\ﬁeaﬂheyﬂtorg&h@ BdthpérentsnahthbydH @the reactlon mixture was

qﬁ*ét’s@do%’%'ﬁ‘bo tha%/mtcsntate%il%mﬂte E?Sﬂgb%r%%%e( RERAY Slugy. was
dvaforaid méeraFe%ubétﬂ g&l&d@‘tak yase! e tr@tlode @NIE.he E@hyt) LgTetate
consi sting : optionally Bst 1 tut hich
@iz5miighuas adtihq* eed hag beact'ﬁnym'mv stiredy fotﬂ 'ébltsﬁka%‘i w

tﬁtﬁ%%&r(e@;ﬁ{ %(t?re Nras f fﬁlfe'r&i g)l'ﬂé kike 66fed,was washed with e thyl

dretate &%Uﬂl@|a@9|thq @e wasp\ﬁ%qw \A(lt@_:d@)uerghne (g 2ml/g) followed by

FQEM?X ed (b(ﬁZSQ)wash@s ?z 18/q)0- THE8Refilgdte was then evaporated under
et eroaryl )al kyl - (C=0) O,

(Cl-Co)al kyl-O(C=O -, (C3-C)cycloal kyl, phenyl,

naphthyl, a 5 or 6-nenbered het er ocycl oal kyl, and 5-

or 6-nenbered heteroaryl; R5 and R6 are each

i ndependently selected fromthe group consisting of

hydrogen, (G -C6)al kyl, -(C2-C6)al kyl-OH, and (C3-

C8)cycloal kyl, or R5 and R nay optionally be taken

together Wi th the nltrogen atomto \Nhl ch they are

o, o



for a period of 2 to 72 hours, where the preferred

conditions are dinethylforamde (DVF) at 60 OC for 24
whews®0350he reacti on of a conmpound of fornmul a PET/VB2065/@2038

conmpound of formula Vpi to fprma conpound of fornula

IV may also be carried out in the presence of a

catal ytically effective anbunt of a Lewis acid, and a

re9t9cl,e% dpré@uYé*[H obtﬁﬁ'ﬂZnggg obﬁl_iedmﬂl;dﬁlrmremhtmg a yield of 77% of a
or mami me
browpl ek ol VRGO C A #1 ne pisef S B it

tetrahydrofuran. The reaction can be perforned at

tenperatures ranging from0O 0C to 100 O f or, eri od
Tt mblnpgs PEEMRIiPE S0RMGH® SOREMP A BerEcPRBiRn d oI ot

mgﬁﬁﬁgQ%éLQ&qﬁyygﬁegt 60 OC for 24 hours. In certain

nts, the reaction can be carried out under
inert reaction conditions using an inert solvent

E£5E863 an anhydrous solvent) under an inert gas

here (e.g., nitrogen gas) es of Lew s
Pecesisior el pierarainmss Grafainera vy~ ﬂﬁ%ﬁfdg?‘!lﬁw A-tfifuoromAY
ted fromthe group containing Al, As,B, Fe,
p'%’{yﬁeggc% Nb, Sb, Sn, Ti, and Zn. X is a halide
selected fromthe group consisting of d, I, F, and

mmo—?-%ggncp ﬁ Ig? g-idg,lhldr@-ﬂthﬁjoﬁfrﬁetm/lldheﬁﬁﬁm:ﬂzo!é?céthé pepared

dependi n val ence state

frofn 2V6-dickiarg-¢rflugfoneasin anMioR A o gﬂr%pﬁyquw%gs
d%ﬁcéb%& fh r@fb&eﬁd&r@é%ﬁﬁlet ?of gp @9331 1A frBis o&n’ﬁBunstBf Geful startmg

, BBr3, Bl BF3 égp ad
nieddsiaB for Fel sy,nt@es:g)f 4fsglp;;tgute¢tegr gyl qyéngles ain

Fﬁédéﬁﬁ%éﬁlanCbﬁﬂnMe
béﬁ@?”@%y'@@"a%%m g,{gécl%‘satewgbl 5, SbF5, ShBrs,
E@4B51%n1 2, SnF2, SnBr2, Snd 4, Snl4, SnF4, SnBr4,
TiBr4, Tid2, Tid3, Tid4, TiF3, TiF4, Til4, Znd 2,
Znl 2, ZnF2, and ZnBr2. In addition, Lewi s acids such
as Al 203, BF3Bd 3- SMe2, BI 3- SMe2, BF3- SMe2, BBr 3- SMe2,
BF3-CEt2, Et2AIC, EtAId 2, Md 2-C0Et2, Ml 2-CEt 2,
MyF2- OEt 2, MgBr2-OEt2, Et2AId, EtAIC 2, LI O
(lithium perchlorate), Ti(OPr (titanium

tetrai sopropoxide), and Zn(QAc)2 may be enployed. In
anot her enbodi nent, Cobalt (Il), Copper (I1), and

Ni ckel (11) salts such as (CH3CO2)2Co, CoBr2, Cod 2,
CoF2, Col2, Co(N®B)2, cobalt (Il1) inflate, cobalt (I1)
tosylate, (CH3CQ2)2Cu, -CuBr2, Cud 2, CuF2, Cul 2,
Cu(NOB) 2, copper (1) triflate, copper (Il) tosylate,
(CH3CO2)2Ni, NiBr2, N2, NF2, Nl2, N (N®)2,
nickel (H) triflate, and nickel (I1) tosylate can be
used in the reaction of VIIl and Il. Mnoal kyl
boronhal i des, dial kyl boronhalides, nonoaryl

bor onhal i des, and di aryl bor onhal i des may be enpl oyed
as Lew s acids. Rare earth netal

trifluoronethanesul fonates such as Eu(Orf)3, Dy(OrIf) 3,
Ho(OTf)3, Er(Orf)3, Lu(Orf)3, Yb(OTf)3, Nd(OrIf)3,
&d(Oorf)3, Lu(Orf) 3, La(Orf) 3, Pr(Orf)3, Tn(OIf)3,
Sc(0Tf) 3, Sm(Orf)3, AgOTf, Y(Orf)3, and pol yner
resins thereof (e.g., Scandiumtriflate polystyrene
resin; PS-Sc(Olf)2) can be used in a solution such as
one part water and four to nine parts tetrahydrofuran.
Furthernore, silica gels may be enployed in the
reaction such as silica gel (CAS 112926-00-8) used for
col umm chr omat ogr aphy, preferably in the range of 80 -
500 mesh particle size. In certain enbodinments, the
Lewis Acid is a silica gel and the reaction is carried
out in a solvent such as N, N-di net hyl f or mam de,

N, N-di net hyl acetam de, or N nethyl pyrrolidinone, or

m xtures thereof. The aforenentioned Lewis acids al so
i nclude heteropoly acids or their salts, zeolite-type
nmol ecul ar sieves Lemns conjugate aC|d type super

o~



50% and nostly in the | ower end of the range. One

problemwi th this particular reaction is that nost of
wo bweooisyl cyanoacet at e sel f-condenses as i dent PET/ERR0EB002038

H. Junek, WWIfinger, Mnatgch. Chem, 1970(101),

1208, giving the unsaturated product: Anot her

literature nmethod (D. A White, JCS Perkin 1 1926, 1976)

illustrated bel ow using agsisonitrile with CO2 and

tetraet hyl anmmoni um cyani de gave sone of the desired

2, 3-di cyanopr opi onate product. However this process

I ' YapbagLofdbrml®dyHCi Ng in addition a

1'%Jﬁ%§$§§¥%@§¥ﬁpggSE??. The prepaggtion of et hyl

2, 3-di cyanopr opi onate by reaction of fornmal dehyde

cyanohydrin mbiﬂ;£$e sodium salt of ethyl cyanoacetate

as reported b ‘Ee and HigSﬁ suffers froma

significant drawbackin\that it/is first necessary to

i sol ate the interNedi at e GNr nal dehyde cyanohydrin

as-di scussed above. EP 888291 attenpts to overcone the

di sadvant ages associ ated with using fornmal dehyde
wisatégnohydrin by providing a process for preparing

cyanonet hyl propane derivatives which avoids

conpl etely the use of formal dehyde cyanohydrin and _
RUiQRERENE ol OMialkhI, By pLytatiyl (CH sEh arat (Cot).dethsoaryl wherein

reacti on associated with for . '
" B b1 BreacBic) Wittt TRUSEY bR gty cArbon atom
byEMRNGr@ifors gloupsssiéctémindemaidentiyt fiohubalogare hydroxya ayHNongytre.sCr-

needed_at all tines and the.re [ ndi ti
iy o S BT BSRRET Cd ORHRY. ..
hAYARYIEL Iy, T, dikybapabed. C.Litalaatqistipbonydl Go ayelgaikyland s

suppl y of forpal dehyde or parafornmal dehyde which
hﬂ?&@@ﬁngPW$%h8?”ﬁ%ﬁﬂﬁ?%ﬂndifficulties. It is an aim

of the present invention to provide a process for

Bl PRsRBScarhRrSsr bt el g pPPer i Hao TR (e £

nmet hods. It is also an aimto provide a process which
satisfies one or nore of the foll ow ng objects:
avoi di ng the use of RFoyGml dehyde and a cyani de salt,
avoi di ng thedi neri sation )i de (Higaction reported in the
literature, and provi dygg the desired product directly
in high yield and with high purity. It is also an aim
to provide a route to 2, 3-di cyanopr opi onat e

erivatives ' f [ i drdl atihorgaitio
PRR EFsed e FIF (ARAGRIE Sfhnfh /Ul g inors
bps@ mesolafsolvest giracteaperature @at ©ediod 8061-d t he use of
unnecessary synthetic steps or reagents and /or
purification steps. An inportant aimtherefore is to
provi de a process which mnimzes the nunber of
synthetic steps required and which avoids the probl em
of conpeting reactions and/or the disposal of
hazardous materials. It is also an aimto provide a
qui ck and thus econom cal route to

2, 3-di cyanopropi onate derivatives. It is an also aim
of the present invention to provide a convenient route
to aryl pyrazole derivatives, preferably in a reaction
whi ch can be conpleted in a relatively short tine. It
is thus an aimof the present invention to provide a
synthetically efficient process for the production of
aryl pyrazol e derivatives which allows access to novel
conpounds. Despite all the literature reports and the
probl ens observed in EP 888291 , we have found a novel
process in which an 2, 3-di cyanopropi onate derivative
can be prepared in excellent yield using fornmal dehyde
cyanohydrin. W have found that careful control of the
tenperature in the reaction between a cyanoacetate and
f or mal dehyde cyanohydrin gave a very clean conplete
reaction. Furthernore, we have found that it is

______ [ I T " . - o N T e T



