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| ower sure in a rat nodel of renin dependent hypertension.
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pol ygraph ,;mgh@g]@nge In mean arterial pressure In.response to intravenous
i nj ections of addafnaif/sigel Copha@icOteRiBBd ey lbe | Bod @BRF@Omatha A NHeOBBsch PRPose
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angi ot ensi rprdplred lrésh ethyldnp ving atemel cdpolymert mayedse be biz@ot ency. of the conpounds.
The 1 Clerr] ofhe pharmaceutical preparations are made following conventional techniques of a pharmaceutical -
( E) - 3- [ 2- n-chertigt imvelifig @ixiotil goanoiplingngnd)cnmorbesing.-whek nathsiary oor 1BbletIIgrme of mixingi fliisg | )
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Doses of the compounds of Formula (I} in & pharmaceutical dosage unit as described above will'bo an
efficacious, nonloxic quantity selected from the range of .01 - 200 mgfkg of aclive’ compound preforably t -
© 100 mghkg. The selscted dose is admmnstered to a human patient in need of -angiotensin 1 WCGPW
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Antlhypeften5|ve activity - The anti hypertensive activity of the
conpolinds i.s measured by their ability to reduce nmean arterial 20 pressure
in conscious rats made renin-dependont hypertensive by ligation of the |eft

renal artery (Cangi ano et al., J. Pharymacol. Exp. Ther. 208:310. 1979).
Renal artery |i ated fats are repared wi tth i ndwel | i ng cat heters as
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i ncor por at edwhsfinOsuBsilbHRNHRB beStORABE tof iy BFthe SH4GERIASY pdRiiSHE LR INb Formula (1) compounds
prepar at i ensproviad bueh camppliddy haas the/ ShemBRUOCENGIRty of @Sofoutadbl ets. Solid or
| i qui d phar mac e boibeng @Rampledr iBustate praparationp ErRoundSedl hardaéditidr Sonpaidodsi 6t this
starch, | actiosston b examiles alefrdt iatestel woinatt ik scbsy df Misatvblion SdudNithareln@ole and as
gel ati n, clargmirbslopect i n, acaci a,” magnesi um stearate, and stearic acid.
Liquid carriers include syrup, peanut oil, olivo oil, saline, and
water. Similarly, the carrier or diluent may include any prol onged rel ease
material, such as 35 glyceryl nonostedixame br gl yceryl distearate, alone
or with a wax. The anobunt of solid carrier varies wdely but, - ..
preferably, will be fromabout 25 ng to about 1 g per dosage unit. Wen a . ..
liquid carrier_is used the preparatlon will be in the formof a syrup,
elixir, efful sfTdle 1 honybrasinyil-1 Hejmidpzob Gy 2 -thispyiietayl-2-piopeepic Agitth

as an anpoul e, or an aqueous or nonaqueous |iquid suspension. : For
t opi cal ophthal nol gi c adm ni stration, the phar maceutical conpositions
adapt ed i ncl ude sol utions, Jﬁg sufgefgl ons intnents, and solid inserts.
Typi cal phar maceutical |y adBé&pBpfbE 'P'PP’@P‘Q)"‘&P‘@ ‘Hf'ﬁ?az@%arrpl e, wat er

m Xt ur es f wat er and mater-nlsC|bIe sol vent's such’ as Iomer alkanols or
vegetable oils '
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such as al k%lnr}ed%ﬁéhl at amblel ©fmb&iRure ARb hdactio Sgp%rtmo?aU@ vban 8M5H aHd'h.3 N hydrochloric
net abi sul | i tagia, a4 the QIARE 1856 WRNbeRIBAY oxtrAMSLMIHEILE hydidd lcaa%idsﬁ{e loiBifled aquecus
monol aur ade extracts were nedebllzddi vamcdobitim tiidibbrtal Riufb d@ﬁm\é&lﬁiyﬁ & ShidtRY, Sy bverd
as carrier nmgesivh Gilfatolad PoreRated AR Biftilation oh B KLgéeinh ghpeanNY SidlilrNAle g 85%) of
phosphat e bufrttetyimedzbiel e systens. 50 = The pharnaceutical preparation may
al.so be in the-d-Butyimhzole @ §,00.078s80() was Fissol@sdanjre®anoD (38 iR \indI S®ied dropwiss & ad
wat er sol ublseutioo biysveiom aetiokide (e soslumfhgdridd (BB 1R 0i0g34 Ml tin mEbarot(2SmB). Aftor one

i nsol ubl e45| e iessolulin otes aeapblated do drynesp raacp the @okiidtr suinwes likdnaupen divrdirhetatiatnamige
copol yner, - iigymidjashe-thiorelentyil beschide (16.3 g, 0.078 Tk watheddera TeaLmixicml was egset &t5D 0% dor
are nmade f ollf drmedercampenpdumdantoticecwater gorbibe ofodust wisceriraaied intd byl acetate. Threerrent -
~invol ving nives W@Fhe odavk pact pengentrgied te give 1a g ioh grudanbredyctiehichswas rolromtggranhad lovar
forms, or nisHeE i %] Py asstatefieane fosrreidsi 1@ @ GE%) o gmdyivkhi2shiomghenymethyl-1H-
appropri @e ‘"“E’ QF%@‘ tilh EniRy texprrcbromatoaipohy (9a sillor aet with 41cihvt aspietelipxape gve et By value
Doses of t h@ Q:??n“pounds of .Fornula (1) -in a pharmaceutical dosage unit as
described above will be an . ~efficacious, .nontoxic quantity sel ect ed from

the range of .01 - of “active co f erabl - 100
my/ kg. The sel ect ed dg'égﬁ'bg H‘%"HP?P@P’@H“’”B‘sahyﬂ'ﬂ’fﬁﬁtﬁﬂdf’l"@‘ﬂ%/m‘?n need of
angloten3|n 11 receptor o
8 ant agonismfrom 1-6 times daily orally, rectally, topl caI 1 Y, by. )
injection, Qeme@tinuously by infusion. Oral dosage units for human
adm ni stratrompreferably contain fréom1 to 500 ng of active conpound.-

Pref er abl y; | oner. dosages are used for parenteral administration. Oral
admi ni stration, at higher dosages, however, -al so can be used when safe
and convenient for the patient. Topical fornul ations contain the active
corrpound in 5 an amount sel ect ed fromO 0001 to 0 1 (w/v% preferably
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congestive heart failure, glaucoma, and renal failure conprise
adm ni stering a conpound of Fornmula (I) to a subj ect in need thereof
an effective anount to produce said activity:. Cont enpl at ed
equi val ents of Fornmuta (I) conpounds are conpounds ot herw se correspondi ng
thereto wherein substituents have bden added .to any of the

unsubsti  ut eg fg A,to& gn%u@;f 1-lifiofs mun@thgum REIRO WBESy, OB idHeshuss WedRaldohyde
conpounds v\gaaov,ﬁ L dnl aLotiblbeid 68 WL as RN 1Bk kdr 40 BBTIO LBESargon. The
The follo Agmrm SRtratdd |H$£Ju§t Shd ARG w20 Brin@l wiIO BIOMD &S 2@eA odium hydroxide
phar maceut éoﬁ:ﬁi f5OMRAR, lalnfdSwithf wiidi Shd extracted Winerdtiyiie cHitrileeXaNPires vas eashel,
| nt ended t iobl| oA SonbeRPat&C PREcr@o drdust (117 YEWEsifESA cRBm iR dpheTiovieestsi g bioagetwith as
cl ai med bej g¥hiont of ethyl acetate to 10% of methanol in sthyl acatate to give 8.3 g of starting material, 24Bxe0fpl e
1 25 midure of stariing malorial and ptoduct and 44 g (41%) of 2-n-butyl-1-(2-chiorophenyl)- methyl-5-
(E)-3-[2- NnyBiékgileth thtiRmedoleD ippBEEB) ) trerh My} achiake). rAudieer Glulign prdvidad (- biniledry | )
met hyl - 2- pryaRyiding!) deivative; mp 138-140° C (irom ethyl acetate). - (i)

2-n-butyd - 1- (2- chl or ophenyl ) et hyl - 1H-i mi dazol e 30 1 m dazol e was
converted to the 1-di ethoxyorthoam de derivative by the nethod of Curtis
and Brown, Méthod2 O'g. Chem, (1980). 45, -20. Inidazole (12,8 g, 0. 19 mol )
and 118.4 g (0.8 nol) of trlethyl orthoformate were -~ reacted in th
presence of A rojxigré ofvategamidinecrseihyfl othprchyeiehipriges2qg; oy 466 groly a(“Bi@dm’%?’e“’"e (150 g

65- 70[ eng | @B B0l dissalyeddif liquid gramonig washaiswedrie Fendrpveleioht i ©@aRde ﬂfEP'BSFq\E?t
(24.0 g, Ovesspl. e theryppgiog |ab§5ol‘3v‘éﬂ4 hovescat y7§ st 7 %gfﬂ?‘?‘iﬂ Wéi“oo A 1
cool ed to teggeares Fisivachis prtnehidL)) The mseimg 9(5‘"&2! Sfgfuxecwthag 1% "’%5 ¢

d i ] 1 = d, an
Pgé?gg) ( 31%ggyamgggiigﬂgﬁ@cg:]ﬁ§egg%$ P charLfe qu: ?a?:pgf EEZ? )was S, pon enﬂ‘atgmny

sti rred2ovErFHTHASvED ﬁ?Nf? 315‘ ot %Y ma::% ?nde r%t %SCQQ& I Jiln&neﬁgﬂed

bet ween et hertM ﬁ‘Hd

r epeat ‘ed| y °é'3?f”? | "W'?‘f’? o () uresnrm%‘ anaah fen aﬁ?j{og&nf Qﬁeaa%%hym
extracts |th bo%% s&lmo Ll%avfa P 9 tra%?ﬂvéétdr@@ove‘%&f it §ufdle ¥Ad h
met hyl ene p(ern to of Mcet ,_ NVLTAPS dadafs, concentrated. A
flash difst ?‘1 f"g d@&m &2& fef Jgﬁ?ﬂlu{%ﬂ &:@'c(aﬁﬁy&d@ﬁm L,
2-n-butyli HH} o met y; Y :eargo% vasOaddba Q78BH bt Wspropy!
di ssol ved 1Byt daé:'tgllo aldbridR(843L0.YOma)) In metnyehelbiddiBe B350 mL)

sodi Um et RKL &n ( Qﬁ?nﬁ&l lAﬂbrfBé 's%d a&ﬂnoﬁu 20miA3¢l atpd )C. itis SoRkiIbERADI] th¢r250
m)). AL e[rea%%,tﬁl .acotyRibcddifmam)- lngplmwmolé%omp@ @t adl idsevegne ashylemcthbiee . -
sodi um sal t3o¥VaB) dvérkeEsb-rhiRuté Mteflal TRH MRIuRYWEE QlRTRIFed! 8 ambien hparhhroderd @ hours and

'2- chl or obe g YdoivbhisO Wrd CeviaddPatédl, Orne Ore Qi IlohtyMsasetasicietlyl-1 Thehlorbptboyimelg H-im-
heat ed at RioRiwad used (itHout purifichiion Ber ioShytiBIgkRT of i g goapr ed onto i ce water and
the product wagiufkio d0dcsinbit)is-=btymehysiatheropfing)retyk ttimidazole R8& olin giethd:;
dried, andngqEcainf watieded @itgl0re sddnbingrosiie hutiahe7¢Srrald rad thatthixtureyas hoated on a
chr omat ogr apesatote s hours. Afiet tapiingg elethyipriehchRidb vt laded abe OEgREE [PRIEE ES separdted.
provi de 11wsshe ib Wider, dfied2endt clnwenytiated.- The saskicoras sy nrpihen ppaledjandsigeded to give

i M dazol e #e came pbduct. Rbdrystatiagtien frerh ethsieaceszie ogydy76omofFrn- ‘Mﬁ‘ ehiggprhgyAmethlisy |
acot at e/ herivsymngihyt HimidReale: ne 3148 C. Thisgpateralgs identical in ali”respocts to the product
(ii) 2-nme bategdrediby Mpthethtor ophenyl ) met hyl - 5- hydroxynet hyl - 1H-i nmi dazol e

Met hod 1 9
A m xture of 2-n-but chl or ophen ol.e (95.5 g, 0.384
nmol ) 37% f or mal dehy )2'"‘1’&‘(@66 hire he%"@é?%’fh’%@g%#géfr%mgéh d?id acetic acid
(6u L) was heat ed to refl ux for 40 hours under argon. The reacti on was

with met hyIi LH'
a sus n\(v?eﬁ\pgyaﬁrg ’17 hours. The solids were filtered and the

filtrate concentrated and flash chromatographed over silica gel with 6:4 hexane/ethyl acetate to afford 4. 16 g
so  {78%) of 2-n-butyl-1-{2- chlorophenyl)methyl-m -imidazol-5-carboxaldehyde, as an oil. NMR and IR were
consistent with the structure. ' :

concentrfated in re i landlO 00189 %oy in
sodi um hydr %@%eﬂ’é oh's 25 2;! j\ZFVH E\Fft::aé ﬁ‘ ”\Mﬂ} (wggr?n%mﬁa‘%ém%e&e
Smn as

{iv) (E).a.[z.n.buty|.1-{(z-chlorophqnyl)methyl'}-1H—imidazol-s-yl}-z-(z-thienyl)methy‘l-z-propenqic acid

Method A




5 dfied and concentrated. Tho crude product (117 g) was flash

chr omat ographed over 600 g of silica gel with a gradi ent of ethyl
acetate to 10% of methanol in ethyl acetate to give 8.3 g of starting
mat eri al , 24590f a . m xture of startlng rraterlal and product, and 44

g (41% of 2-n-butyl-1-(2-chl orophenyl )*¥et hyl -
hydr oxynet hyl - 1Hi m dazol e: (Bhb'HGMWF'@M“]/'@'QWMOQPWWZ‘*%Cet ate). Further

elution provided the bis (4, 5- hydr oxynet hyl ) derivative np
138-140[err] C (from et hé acetate?} Met hod 2 A m xture of
val er am di ne r@th§aiutieq pes-thiop Eﬁ“&'ﬁﬂ %‘P'l @8 92882 o) i1 Eropdtpchipide (25 ml) was added

di hydr oxy“acg'tpﬂﬂ'i'é'p %W"g‘a 3159 0@ moAng thg sluyipy, wep fefluxpd ;3 chourgy g cqolet waction

al l oned to S¥XiFRweER divig cP)‘HP "a%a"? %n’f“t)e ifleg éf"hf"@'qdn“}i We'"“a'e . gLugq flash -

and .t hen he%? gaet%wapgeﬂ[%' ’]"EanB'r 7%%" negghv@afgtalgéq pro e2 ‘é{‘f?fﬂﬂ?fha“%'?"% 156 d

t t

' rce)sﬁ?/?r)ggr;}asl u g% %'f] | a\%a g ‘ U“&% ;9:0 Wax%: treated -
sol uti on \’/vag“’ﬁ‘% O ? % ‘FH "ﬁ‘j’? °‘a_r or jﬁ | y % 0 T ti g uré was

d and
pr ocedur e

procedure ?’é G ﬁg’a{‘ii 8% 18 Ews:s Eﬁh ou %esma i,
vacuumto g ?L{\Sﬂga l n0|l Tﬂ?s i N%Ee VJF%L yel (gam;d
pr 69 rea ed Wlt

1.63 ol ;9 mgnfe%)o!mme | R2Gh acetic -
anhydri de (400 err| and en was a ovved - to warmto anbi ent

tenperature with stirring, and then stirred an additional 19 hours. The _
acetic an hyﬁf bRyl (E) -3 {NRBUAM ROhdkBRenimsIRAGRRIdRICPS R B thishylfhefhPiptigénoltak en
up in methylene chloride, and the organic phase was washed with 5%
sodi um bizgar bonate solution and water. The extract. was dried over sodium
sul fate and 2% aGospessivhrobscditln G dGdees Mg .87 wnfoB a9 ghhe (5 mL) was added dropwise a solution
1- acet yl - 4- acaheany %d-highyl)2-phosphbnopiopbelzio lggme (3 mL) under B aBmslihere ©f Agoa. Wi the
N- al kyl at edgdsyevblliten had bhubwitisny tHarmigted was hedi@l @ 5000 ok 19 mirofes.tA sclutioroof 2mioygi:1-@e
(120 mi, chiddopRdnyhrodthyl-it HinsiedzbhyS-carvexatdehyriei (0183 §. 202 mhgl) atglyma8p enlt W& addetkand
ar gon wass atheevixiae seé tiriedrat 60-6%{i0 oFrhopy! The coolet tegdtionivarcpatiliodd ibtwodd, wale ol )
and 2- chl or ethid agejdte, atdotbi oanicliByer gas Bashed withl Water. dirieris canpdndrated arid| flashictremita@hed )
over a peri o gica2d tordimdEgng ﬂﬂ%evf ntivh ()-8 44 ubdt 1 -Herctigdetibedybmethy 2 Briridaaoltbed-
at -78[err] B{21hipnyimelhy-B10r0penoals 25 tah o whose NMR wascentitglytcansistent with the trang or E form of
1-acetyl - 4- ﬁee‘ﬁfdkyrret hyl - 2- n- but.yl i-m dazole (146 g, 0.61 nol) dissolved in

met hyl ené? chl ori de (300 nL) over a 20-m nute I nterval . The m xture was
then stirred at anbient tenperature for 18 ho and e solvents were
evapor at ed, $HEF3-@uyvtytyly1-{(2-¢ lorophenyl)methyl} 1H-am|dazo|-5 yi} 2 (2 thcenyl)metrwl -2-propenoic acid

2-n-butyl - 5-acet oxymet hyl - 1- (2- chI orophenyl)rret hyl - 1Him i dazol e was

xsggl m ;[ hOUt '%‘” il Ca} tp\w (g 2 i burt])){ q [(9 cMoroa'lenyfl)mgtpﬁ] 1%%«32‘20?5 9 é) a-%lanylmethyl 2=

pe! gﬁg ?783'_3 :Eol w 1 ﬁm m was lr a i tO% sodium h dr on. (4
rzre{]hg?t 55 ?% X}E‘:é E%Eﬁmwas ?t: %0{ 8‘&109\&%%@5‘% 98 tc A%% éo @ AS&’} Ma ﬁ ﬁ A
iy P

nL) end the a&ﬂ) y3.1 wf- i ﬁé yik2-@-
cool i ng, 4T l) y, N eg ganic p ase was separ at ed
“washed with water, "dri e an oncentrat ed The resi due was di ssol ved |n

et her, cool ed, _and seeded to give the crude product. Recrystallization
from et hyl meméese gave 176 g of 2-n-butyl-1-(2-chl orophenyl) methyl - 5-
hydr oxynet hyT=T1Hi m dazol e; np 138-140[err]C. This materi al was identical
in all respects to the product 40 prepared by Method 1.
/(A b I) 2- nxéw]tcey\wslte-é\%u@hi Qe- aphepmyd\y))mw-hu muazmsdaamwrawezae bmﬁmwmmadés
solution o :
2-n-butyl - 1- (2- chl or ophenyl ) met hyl - 5- hydroxynet hyl - 1Hi m dazol e (5.4 ¢ o
0.0194 nol) i Mo a solutibrodiLetisteropPBming Y1.8606. teideiedol) b dy Blitydniziao KOORL) deld |avaﬁe@l
manganeseo diriei aigon(waF added intbutybiithiym GHemt.1010063 e of 2.6 M i @RENoH Y thermisture was stirred
suspensi on {ead0 sinules.cTheatmetet Sre-tiepdinspancetof(283 g.70.016%i Ma!) inmielsahydsplyrars (2 k) evas
filtered aneddethend the mikjufet wast stiredbior 89 thiiautas it A8CTA selwion BY Sirhetdgrighle@ersoyl -
silica gel WRGH-18-imidaraiboseosaidphvdenBet.af @ 11 arofifip dpt@hurofusangi4sml) wap gggedopnd the.
2-n- but y| - 1eegtingHpigprg e rifirrgdret 1191 CMQWM%N‘S!Q?SWB&P&IPG@ betyion spfursiof
NMR and FR Né‘i"%ﬂ*“m 0“‘0'&96 ﬁ%‘}“@t‘e‘*ﬁ? ‘”“"9" with bg’;; “ over anhydrous

S 5 A y@ e D e S B
laZO

met hyI 2-pr -yt] -3-hydroxy- thiernyl mothylpropanoate



10 . - (a) trimethyl

3-(2-thi enyl) 2- phoSphonopropl onat e To a sol ution of -

2- t i ophenenet-hanol (2.28 g, 0.02 nol) in carbon tetrachloride (25 nL) was
added 5 triphenyl phosphine (6.81 g, 0.0Q26 npl), and the soluti'on was

refluxed for 3 hours. The cool ed react: dt  nixture was diluted with
hexane (60 nmL), chilled and filtered. The concentrated filtrate (4.6 g) was
flash chronatagraphed over silica gel with 7:3 hexane/ethyl acetate teo -

D onbnei ok e SR BRASTE ot gty mfiseor S5t ey kmtygongponte”

under .argon was treated 10 dropwise wth trimethyl phosphonoacet ate (1 87

-9, 10.3 mol ) 'sn. nysfe iyl mag[z.n?; -@ MrberaS L vH mas
room-t errpe 3 lg ﬁ? g rre
ol ) wa Iam ndme (o oﬁ‘ \"@eﬁ bie befn @i § [&! 9]0§
The react' QIFbp m%rs u’réd' ARG mere wh kifpled ﬂo“% atdd G rﬂL)evas ded m@
organi ¢ | aygt siae P asiyedandt ztaé}, Widlo8 Mwith [&the brid Gturtiks 's@éﬁuer 1Y S The ether
nmagnesi um wsrf@akfwaaia&l wlth brineC GRS aAkyRfbud MadneSurd séhbte ARd Shaberatdd oSpiveas title 3-
chr onat ogr aphef daivaie ggnlcmq.‘geg ogeyl et hyl acet at e/ hexane to afford 15 800 .
mg (28% of trimethyl 3-(2-thienyl)-2-phosphonopropionate. : (b) -net hyl
(E)a3-[2-n-butyl-1-{(2 chl orophenyl ) et hyl ) - 1Hi m dazol - 5-yl - 2- (2-t hi enyl ) m
et hyl - 2- pr opaRaat €)»-3-20-butyl-1-{(2-chlorbpheay e SpiRN Birtidez6l5-yg@ahieagmyr-2- stepet & D,
2.87 mol) in glyne (5 nL) was added dropw se a sol ution of trinethyl
3- (2-thienyl ) -2- phosphonoproplonate in glyme (3 nkL) under an atonsphere of
~argon. Wien thenixture ofgasthel Steuetyrd-(Rradugkm@ictlerdphetyhimethy!st HimigrzolbyHadathiealit O
50[ err] C f eethiipropanpri @86 g/8.820hmol) brdrotblugheriBluult) ys tieated with 1.8-diazabicyclo[5.4.0undec-
chl or ophenyiepaBBHY 321 i2hit danod| arg-tosarebuitioa soletop ses lfodted 3t 89, C L@ agerpio) 3 howrs.
gl yme (3 nifhe spiventawpscayapomaind. 2% ropiiee ttusatadrwithygiker g0d potivstecaehamorl 8§ edded.(Mpor
5 hour s. 20 THlsdtiep ghes Bltrate ey Eeseniraled e P29 g B se @il Hhat wscairomatogierhad @ver silicasgeh with
acet at e, affepg prsangfe sirﬂceia!ed give b8 snHeHbef mgthvh (Ba{2abutlt-{(ghlorerhenyBrnetaviit By
and flash d&ppephgvd ﬁ@d)me yi-2pieaencaty whose NMR apdTiG (50% ethyl apipty in hoyanagn silica
met hyl  ( E) 98 yese Herfienf () the;erpquot prepagsf b MeR9$ Rnet hyl |- 1H i ni dazol - 5-yI [ -
2-(2- thlenyl)nethyl 2-propenoate as an oil-whose NVR was entirely

Bt o 21neq«tv&?é<%v=®w8c§waﬂm%}w§eHws’n&*&vﬁﬁ%ﬁ?aﬁmgthy}rﬁvwzein}af'ﬂ. enyl)

net | yl'- 2- propenoi ¢ aci.d A soI ution of nethy

(B)-3-12-n- btgaxah.,;lu;& -s% gp ea@ a.n,w rd#nw %9' %ﬁ%éaégﬂaf yl m
et hyl Rh-T e ( fﬂle% {i\ﬁ&?'a aci ! ed
W th 100055 rﬂﬁ“ odA Ul on Was 'stirred
for 3hours at g%g Wasa ustedtoSandasolld‘

preci pitat ed. The m xture vvas di | uted with water, cooled and fil tered

to provide 309 ng of solid. A crystakiﬁﬁﬁ%@qm from et hyl acetate gave

- 195 ng (0% of (E)-3-[2-n-butyl-1- [(2‘Chrorbphenyl)nethyl] 1H- i ni dazol
5-yl)-2-(2- 40 thlenyl)nethyl 2-propenoi c .acid: np.177-179[err] C.

Met hod B 45 in Tdb)! arsaistoy bther examples of alkenocic acids prepared from 2-n-butyl-1:(2-chlorophenylimethyl-

- 3-[ 2- n- but YhH-rdfidazgiB-cahbekiayle by | herptethpls ddsttitiediind BmoiploSt YWdthod -A)y Threoneygets (sdd t h
i enyl ) et hyiopucorenshawnein Tablo |- To a solution of diisopropylanne.(1.96 g,
0.0194 mpl) in dry tetrahydrofuran. (40 nL) held at -78[err]C 50 under
argon was added n-butyl lithium (7.3 nm, 0.0183 nDI of 2.5 Min toluene),
-and the m xture was stirred - for 10 minutes. Then, nethyl :
3-(2-thienyl)propanoate (2.83 g, 0.0166 nol) in tetrahydroluran (2 nL) was -
added, and the m xture was stirred for 30 mnutes at -78[err] C A solution
of 2-n-Wftyl-1-1(2-chlorophenyl)- - - nethyl-1Him dazol - 5-car boxal dehyde
(3 g, 0.0111 mol) in tetrahydrofuran (4 nL) was added, and the

resulting mxture was stirred-at -78[err] Cfor 30_n1nutes The reactlon
was partitioned between saturated 55 ° anmonium chioride sol ution and

et her, t@e organi c extract was washed with brine, dried over anhydrous
.nagne5|un1sulfate and concentrated to- 6.67 g of crude product. This was
f1ash chromat ographed over 70 ¢ of silica gel" wWith 4:1 ethyl
acet at e/ hexane to provide 4.03 g. (81% of nethyl

3-[2-n-butyl-1-(2-chl orophenyl)

‘et hyl - 1§+ i m dazol -5-yl]-3- hydroxy 2- (2 thlenyl)nethylpropanoate



(b) methyl 3-acetoxy-3-[2-n-butyl
H i m dazol - 5-yl ] - 2- (2 t hi enyl ) - met hyl pr opanoat e
met Hyl" -3-[ 2- n- but yl

(2- chlorophenyl)nethyl'1FLiﬁidazol

Y

58

-1-(2-chl orophenyl ) net hyl -

A sol ution of

-5-yl]-3-hydroxy-2-(2-thienyl)-

met hyl propanoate (4.03 g, 9.02 mmol) @2 nethylene chloride (100 ni)
was treated with 4- di met hyl am nopyri di ne (0. 386g. 3.16 ol )y Then
acetic anhydride (8.5 nL. 9.02 mmol) was adde#, dropwi se {o the stirred
m xture. The mixture was stirred for 18 hotksg watfer (35 n‘E') was added, the
m xture was stirred for 1 hour and then\diluted with eghpr and

saturat ed sodl um bi carbonate sol ution. The ether I erﬁwés waghed wi th
brine, dried with anhydrous magnesi msul..f atg and jevapof at&dito gfve the
title 3- 10 acetoxy derivative as gn oi I* (4337 -g,| 99%} &= | & (&) nethyl
(E)-3-[2-n- butyI 1 -{(2-chl oropheny ) met hyl 1; 1o

H i m dazol - 5-y1 ] (2-t hi enyl ) et hyl - 2§pr openoat,g 1y '? *¥Al Mi'xture of

nmet hyl 3- acet oxy 3-(2-n-butyl-1- (2 #hl orophen¥!l ) net hyl -1 = :

Hi m dazol -5-yl]-2-(2-thienyl)- ..msthylpropano te (4 36ag} 8492 mmmol) in
dry toluene (80 nL) was treated wt# 1, 8- dlfa;abl cylcl @ 5|, 4. 8] pndéc '
7-ene (DBU) (3.2 nL, 21.4 nmot), an the r&u¥tin qfutiof) hasgheated at
80[err] C undgqs argon for 3 hours. The sqlfvent snejapBratet, | the
residue triturated with ether and tivated €gharc 2ddedgnAfter 20
filtration, the filtrate was concentrated tof6.29 jg & arrRi| ¥hal was

chr onat.ographed over silica gel with: 65 he I{(é?:I b pcBgale to give
2.89 g (76%9 of nethyl (E)-3-[2-n-butyl-1-[«£2xchl gropheny ) et hyl § 1H

i m dazol - 5-yl24 - 2- (2-t hi enyl ) et hyl - 2- pr openoage ose. anfl TLC|(50%

. ethyl acetate in hexane on siliga gel) wéTe identiclal tojthe product
prepared by Method A. 25 .«  3d) _ o
(B)-3-[2-n-butyl-1-{(2- chIo.ﬂoph nyl)nethyl} 1H i mfla ¥ 1 €2-4(R-t hienyl)
met hyl - 2- pr openoi ¢ aci d .-.'. Basi c hydrol ysis -est¥r (2.88 g,
6.71 mmol) aétording to Method & (iii) gave "® 59 3% ®f - B0
3-[2-n-butyl -1-[(2-chl orophenyl ¥net hyl ] - 1H i mi dazdl -5-y] ] - 2-{2-t h enyl ) et h
yl -2-propenocic acid; np 175- 177 C that was| identical jto the product
from Met hod A : 3. I £ zExanpl es
2-5 35 In Table | are |listed other exarrpl gs of FI kengi c a¢i ds
pr epar ed froff 2- n- butyl - 1- (2-chl orophenyl)rret hyl - : ' :
1H i m dazol - 5- car boxal dehyde by the nmethods descrifped ip Exalhpl e t (Met hod
A) .. The reagents and products are shown in Tabﬁ al. 49. 41 :

3 : | & | &
., Pold g
[ G o ]
§ g8 |E |¢§
i |8 |8 8

g g =4

SRR

| . _ _

C 48 - ﬂ . v N ._n.
_ I < .



50 . 55 12 [err]

PC 13 Jerr] _ _

14 ¢ .. To a suspension of sodium hydride (0.02 mol) in glyme (30 m)
i s added dropw se under argon- trimet hyl - :
3-(5-net hyl -2-furyl) - 2- phosphonopropi ogate (0.02 nol). After one hour at
anbi ent tenperature, 2- : : :

n-butyl-t-(2-chl orophenyl)nethyl -1Hi m dagql - 5- clar boxpl dehyde (0.0137 nol)
is added, and the m xture is sti r.r.xed&t 40[jerr3 for one hour. The
reaction is quenched with ice water, the prjoduct} exgripcted into ether and s
sol vent evapgrated to give nethyl i & . .
(E)-3-[2-n-butyl -1-{(2-chl orophenyl ) net h I}-1H—im£?z | -5-yl)- 2§ 5-nmethyl -
2-furyl) et hyl - 2- propenoate. The ¥E) %st&r |is dijssbeved in et hg@l (4 n)
and 10% sodi um hydr oxi de soluffion (P.v{m) ijs .added. The s@tution is
stirred at 25[err]C under argon fgr 17 %o&ds,' 10% ¥ dyochl oric¥dcid .
solution is gddod to pH 3.5 and t#e solidijs filjtered, washed W& h water,
and dried at 40 Cin vacuumto § give E-3-[[]2-nebutyl - 1

d-chl

~ -{(2-chl orophenyl ) met hyl }- 1 z %, 5| E k:
H-imdazol-5-y|]-2-(5-rrethy|-2-fu;y|)rr68h}el-2-'—"prope5norc 10 - aci;§.
Method B 15 | g \/ 81 & §e

15 81 .5 %o
ey FE ¥
J\|3s]| 3¢ 1
& E. . -
20 4. ) 2%
- 43 s g2
3 ¥z I3 o ¥
T z\a_ -4
" i w | 5| é e
$42
<
i - x= 3:3
_§,23
30 “37
ae®
S O B
2 g 3
% w | & - X
8 Eg 5 Q NE
- @ B . B o . T3
- - £ s T
P %E | % Tés
| 58| 3 . .S
E AR} £1
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45 <t qo-‘-
50 _ _ o Exampleg'

(E and 2)-3-[2-0-Bulyl-1- {{2-chiorophanyl methyl}-1H-imidazol-5-y1]-2-(5-methyl-2-furyimethyl-2-propenoic Acid

Mothod A .



(i) 2-n-butyl-1-(trinethylsilyl)ethoxynethylimnm dazole '
Hexane- washed 80% sodium hydride (1.45 g, 0.0483.nol) in dimethylformam de
(80°m") under argon 20 was treated w th a solution of 2-n-butylim dazole
(5.45 g, 0.0439 nol) in dinethylformande (14 nl) dr opwi se at 25[err] C
and the reaction was stirred an addi tignal hour. Then
2(tr|rrethyIS|IyI)ethox thyl - chlorlde(SEMCI?’m‘é? 686q 0461 nol)
was added, th ‘E"P'P r"@!ﬁf’df (5?021@°"nt9uz?"§"%1f3° '%ﬁ‘fd" d“’P‘t" BEgPe

and t hen par‘f' % rpl rature, 2-
lorophe hy -1 gﬁﬁ
g;: e\?\ﬁ t ﬁogcishg C fi ron he I aﬁl uen

“ g‘? a%an g:oﬁrg tratlz?" l]io(gtﬁer 8an?
vent eva uiy {) enyljne -imidazol-5-y methy-
o ﬁ: 1%? %&%&m&ﬁ ¥ her &'E)}%ﬁ“’aﬂ% o, g%g °‘é c'}ig fi

A sol ution Oolu ﬁ lh@‘s&’:@ﬁ? léreé
ol ) in ethy, wee %fal {)(2 cmorophé()@iﬁn h‘&@‘i Bl%mﬂzﬁﬁm%&l fJFVl) Wiyl rdee lé«'m
(0.0255 np , acik0 hexane) er argon at room

t enper at ur e. After be| ng stlrred for an addltlonal 45 mnutes trlbutyltln
chloride (8.83 g, 7.4 nL, 0.026 nol) was added dropwi se. The suspensi on
was stirred mtrig ght, sat ur at ed anmoni um chlori de sol ution was 35 ‘added
and the etheT rayer was separated. washed with brine, dried over sodium

sul fate, soncentrated and fl ash chromat ographed over silica gel wth
3: 1 hexane/ et hyI acet at e t di) pinaviyieiribbthasiignethoBaighyidaZeln - but yl - 5-
tributyltin- -(trimethylsilyl)ethoxynethylimdazole. 4(i1i) ethyl (E

and Z) 3-[2-n- butyI- 1

-{(trinmethylsi nghr)ee\tamm%%tdoy!br}midddo thﬁaz@;@%ml)ﬁn @m(@flfmlhljl¢ (82 fly pyde) angorhy
| - 2= 20 was treated with a solution of 2-n-butylimidazole (545 g. 0.0438 molpinofimeiiytiermamide (14 mL}
To a sol uti oHonyfse gt Q@tCypnd5thprrp¢ymnyWQS| girred an additional hour. Then 2-(trimethylsilyl)ethoxymethyl
- 1- (t ri met hyanioriqo, SEM{CA d% Gt K ffinefayes added) P OByt Wps istirepnfory1Blipurs 48 ambienp
nm) is addedeBreraue afhespRariioges. heteery fce zafﬁn.ﬂﬂgle}hvbmww vaé'p?én@ati ecogenmaz%
nol ), fol | ovEBgolipR yagienmatographed P\repﬂ'esm'mi $dthpraes ip gihpiaeRtainie opld (1984 E6%)
mol ). The r@a8PPEH-(Hethyitihetoxymeldyisdazge. 120[ err] C for 18 hours under
argon. The cooled-m xture is washed with vvat er, 10% amoni um hydr oxi de
solution and brine. The,so rcoal and sodi um

sulfate, filtered, conc@rﬁ?g‘fteg“ébr"fm“&hﬁ gﬁj’ﬁ&‘ﬂ%@'ﬂ"‘%‘@%azgﬁel ica gel with

9:1 hexang in et hyI acetate to give ethyl

E? ngt L §| bu,,tg ;frl I‘tt,{,;éu f‘*:%yx'sw .x,\?.%d J}g,x‘m% 3&1 & Byl el 129 they
f

:0255. mpl, r gtgon at ¢

233 Do, by bbgd?w ﬁsaégs .m\/d, o Hiokdt (BB (Y 4 BB Te

wise. The urated ammoniu chlorl o solution was .
(B)-3-[2-p bsaaael imeternwe,tehﬁ fprkmmm t‘}ani&wemﬁm ot i Z, amet
hyl - 2-furyl )gsn chrom@@érmﬁlad &ep@ﬂ&cua (hl,xazéletda acbiak’to BARII :r?]fs
n) i s heat aﬁb@,mn-@!abrﬁdmy]s.s,ﬁ;efhefynﬁmﬁn#@mes with 5 N hydr oric aCI d
solution (20 nm.). The cooled reaction is baS| fied with 10% sodi um hydr oxi de
sol ution, 15
extract ed«m éthy! (Etahy £)-392-8-batyet - {(mmhmiylmhbﬂymuwlplH-mddawd-yma(b -oudyGRityabiag-:2-
The residue is dissolved In ~ nethanmépefdbte nl), triethylamne (1.5 ni,
10.6 mol ), and di-tert-butyl dicarbonate (2.3 g, 10.5 nmpl) are added
and the mxture is stirred for 18 hours at anbient tenperature. The mi xture
i s concentrat e amolytiae @b n-butyl-Siibutyltar dimetoysipistiotymetheimidazely OH20fmoknin -xylens
hexane/ et 4y | (1¥celd tagder othyli S,lerorme-Priftmottih2-fgry finpetivi-grgropenogte (0239 mol), followed by totrakis-
but oxycar borfyfiptenyippsphipgipepdiuso () (.4 18.ninml)ghe figAction_cpixtyry js)hariecha 1200 Cyfer I B dpess padior
as an oil . g ?"#;E § cqoleg fixurejgwashoed Wpl;;'é?ﬁ?&r‘@ﬂ oniym hadiande spligiop agrhaingy Jbe PoiaY

1

for the (2) rwuh charcoal and sodium sulfate, lillered, conCentrated and chromatographed over silica gel with
- 9:1 hoxane in ethyl acetale to give ethyl (2)-3-[2- n-butyh {(trimethylsilyl)ethoxymethyi}- 1H-imidazol-5-yl}-2-
" 80 (5-methyl-2- furyl)methyl 2-propenoate .

(iv) sthyl (E and Z)—3-{3-'n-butyl-1-t-butoxycarbonyl-1 H~imidazol-s-yl]-2-(s-methyl-z-mryl)methyl-2-pr6penoate

" 55
A solution ethyl (E)-3-{2-n-butyl-1- {(trnmethylsllyl)ethoxyme(hyl} -1H- xmldazoi 5-yi}-2-(5-methyl-2-furyl):
methyl-2-proponosate (1.24 g. 3.52 nmol} in ethano! (10 mL) is. heated at 60" C for 3.6 hours with 5 N
hydrochloric acid solution (20 mL). The cooled reaction is basitied with 10% sodium hydroxide solution,



(v) ethyl (E and :

Z) - 3-[ 2- n- but yI 1-{(2-chl orophenyl ) met hyI }- 1H-| m dazol - 5-yl - 2- (5- net hyl - 2-f
uryF)=net hyl -2-pro- 10

penoat e To a sti rred solution _of trifluoronethanesul fonic
anhydride (387 ng, 1.37 mmol) in nethyl Iene chloride (1 m.) held at

- 75[ err] C undggaciab 9aR et@*am vbstRd | wih! WilerOtiriod- 4B | OhBRRRAY indh@iPls diss8Bod in
mg, .1.37 nmol r}satl?aﬂd (FEomL) Okt Bydai Y |5%LhMb§mrﬁlﬁ) bl To- teﬂ!butytalcé’rzorm&th ol 10.5 mmol) are
met hyl ene chl ggdddd (hé rivlre isAlifrRN forSBinGErk BCanibRkt 18/Apdidias) tTRS mddure is concdiwhted hveduo
a sol ution of am@tdisshmatographed over silica gel with 4:1 hexane/ethy! acetats to givo ethyl (Z)-3-[2-n-butyi-1-4-
(Z) - 3- [ 2- nsbuduytkycirbbnylouH-ida5- PP B 6 metityi-2- iyt mgng-2 propbrbata - sSadT@il. NYHe- @)-koniey | Wai
et hyl - 2- Pipape hphé eanerproteduny ddtridott fok M iZ}esofhadr. ML) i s added dropwi se over
10 m nutes and .the m xture was stirred overni ght at 25[err] C. A
sol ution of 5% sodi um bi carbonate solution is added with stirring and the
layers are (v)ethyb(€pad t3den-butplsHichipreghahydreahy! Hiemidezal: YiER(Gmetiyli2-rylysethyl-2-pro-
evapor at ed® o dryness, the residue tritupeose with 1:1 20  hexane/ et hyl
acetate, the solid filtered off and the filtrate is concentrated and
chr omat ogr aphed _over silica gel with 7.3 hexane/ et hgﬂpacet ate to

al

provide the titfe2 ﬂ'ﬁ?fgiﬂj‘ﬁ‘ﬂ‘ of ?ﬁ@’?“i‘qﬂ}aées("@j‘wl%@ﬁ?ﬁé (382 mgr Epyameal iﬁ‘ey“etﬂlﬁ@"" chioride (1

same pr ocedur%’d’é’g &tr{;@e% ”'&‘@F a’lQPl'b afigeq %%P" of : Q'WBI;;::;‘:V' ;"“;{‘f‘:’ (;9 "‘:i 137 m’l‘;‘:g and

( le) ]g 5?, y|3) E‘E‘t {gg%s’%w ge = - utylj -t-?)luloxyc 3 d%ép °_59W‘Ih iy ﬁa?math?qy

‘prepared by H% tf‘y%'\es"h y“'"gg dhe miuyp d‘ja'ﬁ ireg

the procedur ev?)[a%a d was 16 m ure va ; tls . h S'Lll'rmg an?tt;hete:ﬁt: ?f‘:

El—xﬁgpljg.zZ)I r}?ﬂ th? rgte B(H ?\)ce éﬁ%ﬁ%& ﬁg? p_he ovér silica
/0! -

(i) 2-n-buty saé E;g% ﬁipsg Fﬁ%" 5P p ydrcl)’%ule ssfamirl_iﬁf)re ardb tha

A sol ution of nyI ) rret hyI IH i m dazol car boxal dehyde
(Example 1(iii)) (1lg, 97 mml) was di ssolved In dry

t ot rahydro LsR% [ .

ek e M i‘zﬁ“@“g@“’i‘?’%‘°‘ﬁ%§aﬁa‘f"éa?ﬁ"m?t‘%@%ﬂm b
dropwi se. The m xture was stirred for 1.5 hours, quenched W|th anmoni um.
chloride sol uti R, iysednpashdk eroagﬁa@a toy (RSP Ry cRdéis B BB @o@é&d’nﬁﬁ? @fhy) estorsVHedoRding 10
et hyl ~acet at ahe phftedudsseted i IEkERble &; MGEMAr at ed product was fl ashed

chr omat ogr aphed over silica gel ~ with ethyl acetate to provide 1.07 g
(92% of 2-n-butyl-1-(2-chl orophenyl)methyl-5-([err]-hydroxy)ethyl -

i m-dazol e. 50 (i) [ Examplet yl - 1'-{(2_- chl or ophenyl)

met hyl }-1- Hi mi dazol -5-yl ] met hyl -ketone™ 55 A m xture of

2-n-butyl -1-(2-chl orophenyl ) net hyI 5-([err]- hydroxy) ethyl -1 Him dazol e
(1.07 g, 3%65 mol ), actlvat ed rranganese di oxi de (6.g) and. toluene (75
m.) was heat ed (Bt3120Bpty-13{(RENAr9oNe ) d-imjciazoh$-y i 2@ribienyimethyki2 biensicAsid n
Stark water separator for 17 hour s. The i norgani cs were filtered, the
concentrated filtrate was appl | ed to a flash silica gel colum and the
product was eluted with 3:7 hexane L ¥ acetate to %‘I e._0‘62§ g
16 (5;9% of ) 2-n-butyl-1- (2-chlorop erylimethyl-s-(a hydroxy)e yl- tH-imidazolo

[ 2-n-butyl -1-{(2-chl orophenyl)rret hyl) - 1H i m dazol --5- yl ] net hyl ketone'

A solution of 2-n-bistyl-1- (2—chlorophenyl)methyl—1H -imidazol- carboxaldehyde (Example 1(iii}) (1.1 9.
3.97 mmol) was dissolved in dry” totrahydrofuran {15 mL), cooled to -78° C under argon and a solution of

45 methyl lithium (3.64 mi of 1.2 M in diethyl ether, 4.57 mmo!) was added dropwise. The mixiure was stirred
for 1.5 hours, quenched with ammonium chloride solution, warmed to ambient temperature and exiracted
with ethyi acetate. The washed, dried, concentrated product was flashed chromatographed over silica go!
with elhyl acetate lo provide 107 g (92%) of 2-n-butyl-1-{2- chlorophenyl)methyl-s (a hydroxy)ethyl-1H-
mdazole -

50

(it) [2-n-butyi1 -{(Z-chlo;bphen'yl) methyq.tH-imidazot-séynmet'hyl ketone

55 - A mixture of 2-n-butyl-1- (2-chlorophenyl)methylvs-{u-hydroxy)ethyl-1H imndazole (1 07 g. 3,66 mmol).
. activated manganese dioxide (B g) and toluene (75 mL) was heated at 80 to 100° C under a slight vacuum
with a Doan Stark water separator for 17 hours. The inotganics were filtered, the ¢oncentrated filtrate was
applied to a flash silica ge! column and ﬂ:ge product was eluted with 3.7 hexaneléthyl acotate to give 6.628 g

..



(iii):methyl (E)-3-[2-n-butyl-1 -{(2-chlorophenyl)methyl}-1

H i m dazol -5-yl ]-2-(3-thienyl)net hyl - 2-butenoate 5 To absol ute
~ethanol (3 nL) is added freshly cut sodium (55 ng). Then trinethyl

3:(3-thienyl)-2- . phosphonopr opi on% (2.16 mmol ) and

[ 2-n-butyl -1-{(2-chl orophenyl ) net hyl } B i ni dazol e- 5- yl ] met hyl ke-

tone, (0. 628 (gp%)i (2&-biyBI-J2-cHicophelyBreletyMet HIM@asbl-o-fiidtnyl Kotdabli rred at 70[err] C
for 17 hours. The reaction is 10 concentrated, partitioned between et hyl
acetate and water, and the organic |ayer was washed with water, dried,
concentrate d:rr)anmhycdﬁr~mtzatmgr Biibretdorsphedl)inathy)- tHienidardl-b g1 )-ammmrdethyl -2-butencate ( | v)
(E)-3-[2-m-butyl-1-{(2-chl orophenyl) net hyl } - 1H- i mi dazol - 5-yl ] -2-(3-thienyl)
met hyl - 2- but enoi ¢ acid 15 The title conpound is prepared

accordi ng to Bkarpspiate letianstBianl) A iafidep Hephiy sutngpdivet 65 | md) ETheB-tiristhyl Br(tyibry)-2-
1-{(2- chl or operehpp romwa 16- mirol) e Ezrndiutyb 1-{{Pphigrogt@nyimietany- i if-imidatpiet 5-Hmtiridroa
te in place'@® Bhg; Eym(g). {rp afded and the mixture is stirred at 70 C for 17 hours. The reaction is _
but yl - 1- {{e2-CerpRfsg c?"l' npgetneAn ethyHagepecsid yyates _apg ]‘hﬂzafﬁazlct'#YPfeWIW?%Q Ml watorgy
oponoat e. dried, concentrated and chromatographed to afford the title compound. Exanpl e 8 :

(E)-3-[2-n-Butyl - 1- { ( 2- chl or o- 6- quorophenyI)rrethyI) 1H i m dazol - 5 yl]-2-(2 -

-thienyl)-nmeth enoi ¢ Aci Q
Uty 1 (B B OB YTy B W MBS Y o2 utonic s
sol ution Bf 2-n- butyIrmdazoIe(B 75 g, 003 mol) in dry dlmathylforrrarride

R T L B e :
L

di met hyl f.g 8'): BXB i ae“ar m The m xture
. was stlrred for 17 hours at anbi ent terrperature diluted with ice water

and extracted with ethyl acetate. The paspea dried, concentrated organic

| ayer provided 7.63 (94% of the t conpound whose NVR was -

consistent with the structure.- Thi s rrat erial was used wi t hout further

~purificatgon. 40 1)

2-n-but yl - 1=)age elat.mnq(zﬁchfolmu@@b@nwn)e hmmnéalzbusn;ucba(mhanay .aawn@maéed&ma&

45 The “procedures o : rom of “Ccr ude
2-n-butyl-1-(2-chl oro-6- f1 uorophenyl) net hyl - 1H-| m dazol e and
proportional anounts of other reagents was obtained 2.8 g of 2-n-

butyl - 1- (&-chl or o- 6-fl uo(i)@pimryyi ‘J2raptolvyt-flubrophedyimethgetHaidaild- | m dazol e after
chromat ography over silica gel - with 3% of methanol in nethylene
chloride; nmp 106-108[err]C (fromethyl acetate). This material was oxidi zed
Wit h mamganeseA dolding @ 2-prhlylinidakaiel (AR5 D08 gadlr in bied digtsthybormamidyi (¢ enld wgBadgled to
(63% of 2- modium Pydride OS5 ghin dimstigliormamide (18 mL). Afler the gas evolution subsided, the mixture was

f | uor ophefy Isyrregtong hout ppdendrartzaof 2ShlonBrlysrehoneiphladde &S, S0 Mel injdmmetiyiiasnsmido

et hyI acet at(7e9f“-) was added to produce an exotherm. The mixture was strrred for 17 hours at ambient temperalure

(iii)(E)-3- [dmi’ il i "—'L‘e'i ngl_exppcadowits. ?frmreégyhem 1% %zzecm"ﬂ‘fﬁ“’da"z@r‘wﬂ@
-2-(2-thi enﬁ% I(gﬁ"g‘ Bisgiompeiag yhosg MR was consisiepiwi qyeivre ToiF meeddyhe
1, Met hod AP furttigr '%Pr -1-(2-chl oro-6-fl uorophenyl) -net hyl - :

i m dazol €25- car boxal dehyde, trinmethyl 3-(2-thienyl)-2-phosphonopr 0p| onate

sodi um hydrl de -and HJ é/rr;rgut ‘ﬂ gz«ihloru %1@0%8@7%6&0;] IrﬁJ-r rJa?Jl s%ﬁﬁ‘?(hiﬁehg@ag' ve, after

chromat ogr aphy over ™ si.TI xane I'n et

" 45 . The procedures o( Example 1(ii-i) were usad Fr0m 7 63 g of crude 2-n buty!-i -(@-chloro- 6
fluorophenyl)methyl-1H-imidazole and proportional amounts of other reagents was ‘obtained 2.8 g of 2-n~
butyl-1-(2-chioro-8-fiuorophenylimethyl-5- hydroxvmethyl-!H -imidazolo affer chromatography over silica gel
‘with 3% of methanol in methylene chloride; mp 106- 108° G (from ethyl acetats). This material was oxidized

: with manganese dioxide and worked up as descnbed above to give 0.88 g (63%) of 2-n-butyl-2-(2-chloro-6-

50 iluctrophenyl)melhyl -1 H-imidazol-5- carboxaldehyde mp 88-90 C (from ethyl acetate)

(iii)(E)-3-[2-n-buty_!-1-_.{(2-chIoro.e-ﬂuoroph'a__nyl)methyl}-' 1 _H_-imidéqu-s-yl_]-24{2-thienyl)rnet_hyl;é-prOpénoic acid

. &8 : _ - I
The procadure of Example 1, Method A is used. 2-n-Butyl-1-(2-chloro-6- -fiuorophenyl)- ~methyl-1H-

" imidazote- 5 -carboxaldehyde, trimethy! 3-(2-thienyl)-2-phosphonopropionate, sodium hydtide and glyme are
held at 80 C for 1 hour {0 give, after chromatography over sllica gel with 50% of hexane in ethyl acetate,



(AR - met hyl

(E) [ 2-n- butyl 1-{(2-chl oro-6-fl uorophenyl } aet hyt)-1H i m dazol - 5-yl ] - 2 (2-t

hi efiyf’) met hyl - 2- propenoate . . . and corresponding cis or

(Z)-isonmer. The (E)-isoner is hydrolyzedto afford '

(BE)-3-[2-n-butyl -1-{(2-chl oro- 6-

f1 uor ophenyl )"}?B‘U'hﬁ“&ﬂi’m’! M(HMSBUOWPJ’E) somel'lyﬂ}h‘l”e&‘? ippaohry! 12-"2&'%}"!9 gﬁ(prc@enoa:e
i

aci d. and corigsponding cis or (Z)-isomer. The er is hydrolyzed fo afford (E)-3-[2-n-butyl~1-{{2-Chioro-6-
Exanpl e 9 ﬂuorophenyi)methyﬂdH ~imidazol-5-yl]-2~(2-thienyhmethyl-2-propencic scid.

(E)-3-[2-n-Butyl -1- {(2 chl or ophenyl ) et hyl } - 1Hi ni dazol - 5-yl ] - 2- (2-t hi enyl )

-2-propendi c Acid Al mxt re of ,

2-n-butyl -1-(2-chl orophenyl)net hyl - 1H-i - 5- car boxal dehyde (2 nmol),
2-thi enyl acetic acid (2. 3’ mml) pot assi um car bonate (0.91 .
mol ), and acetic anhydr| de (1 m) is heat ed gradually to 15
140[err] C,and he(l - '
diluted with wat :
several times with other, and the solid is crystallized to glve the title .

conpound. & mixiure of 2-n- butyl-1-(2-chloroph )methyl -{H-imidazol-5-carboxaldehyde (2 mmol), 2-thienylacetic
Exampl e 10 aeig 2.3 mmkg] potassium carbonate z 1 >-ahd [BeHuY -athydride (1 mL) is heated graduall ﬁt
{ (2-chl orypphswwl nTRED M dhiz dohbpbrah@ag Y no'érsyir - Bolbd rdabtiol bs) dildiedd HRRRARP A HCdo

- separated, triturdtBd SoverRTRIBEINEh diiser, ﬁh&maﬁéﬁd iSO EsRiitddng giberhd 8 BIMpBurd.
u5|ng 2-furylacetic acid in place of 2-thienylacetic - aci d.

30 Exanmpl e 11
(E)-3-[2-n-Butyl-1-{(2-chl. orophenyl ) neteRythdle foH- i m dazol - 5-yl ] - 2- (2-t hi onyl)
met hyl - 2- kept enoi ¢ Aci d

(i) Ethyl 3-trifluoronethanesul fonyl oxy- 2- hept enoat e 40
Et hyl 3-ketoheptanoate (2.07 g, 12 mmol) was di ssol ved in dinethylfornmam de
(60 mL) under ar ¢&i3-[@mButyl-1-{(2-chloropheny)meghy(}t1tlrimidgedi-§-yik2-E3Bv)-dypeperkit. Adid M'dmml )

was added. After 30 mnutes at roomtenperature the solid N
phenyl tri #§ uor omet hanesul f onam de gTetra Letters, (1983), 24, 979) '(4.97
g, 13.8 mmol) vikis camiepeep is Pregared according to Examplp gasing gﬁurmu%qqdm @Qj:e pidthignylacetic
‘hours, dilutéddwith ether/water and the usual workup gave after
chr'omat ogr aphy 45 with 5:95 ether/hexane 3.45'g (94% of ethyl
3-trifluoromethanesul fonyl oxy- 2- hept enqgat e. (i ) et hyl
(E)-3-[2-f2butyl - 1- {(trimethylsilyl)et i&8%thy! }- 1 i ni dazol - 5-yl | - 2-(2-th
i enyl ) met hyl - 2- hept enoate 50. A sol uti-on of
2-n-butyl-5-tributyltin-1- (tr| rrethyr3| |yl )ethoxyrrethyl i m dazol e (Exarrpl e
6. Method B(ii . - | D it Dhantc :
3tr|fluor§)rret'2'"'uy" b t q 3o e s éc—idm"rol)'
in tetrahydrofuran (5 m_) is added to amxture of
lithium chloride (11.1 nmmol) and tetrakis-
(tri phenyl phosphi ne) pal | adi WE)o.oRfuiRbalibndly-eRbfaidyer of ur an (10 ),
The reaction'is heated to ref ux under argon for 5 hours,
cool ed, digguted with ether and the ether Iayer is washed with water, 10%
anmoni um hydr oxduges-Fedhbiitinedle @A gbi MrRol) Weld Bisowod ACdimbtByoHnaraide 18D ki) @6l aigtR and
sul fate and esUAGERfHi@S @67 mbN@4.4 mmol} was added. Atter 30 minutes &t room temporature the solid N-
phenyltrifiuoromethanssutionamide (Tetra Loelters, (1983), 24, 679) (4.97 g. 13.8 mmol) was added. The
_ roaction was slirred for 2 hours, diluted with etherwater and the usual workup gave after chromalography
45  with 5:95 etherhexane 3.45 g (94%) of ethyl 3- tnfluoromethanesultonyloxy-z-heptenoate

(i) ethyl (E)—3-(2—n-butyl-1-{(t_rimethylsiiyl)étl\Oxyméthyi}-1 H-imidazqr‘s-yly2~(2-thieny|)memw-z-heptenoata

& . oo S
A solutnon of 2-n-butyl-5-lnbutyllm1 (tnmethyls:Iyl)eihoxymethyl lmldazole (Example 6 Method Bi)
(3.63 mmol} and ethyl 3-tnﬂuoromethanesulfonyloxy-z (2 thlenyl)mothyl—2-hoptanoate (362 mmol) in. -
“totrghydrofuran (6 ml) is ‘added to & mixture of lithium chioride (11:1 mmol) ‘and  telrakis-
(mphenylphosphme)palladlum(0) (0.076 mmol) in tetrahydrofuran {10 mL). The reaction is heatod to reflux
55 under argon for 5 hours, cooled, d:!dted ‘with ether and the eother layer is washed with water, 10%
ammonium hydroxide solution and brine. The exiract is- dried with sodium sulfate and concentrated. The -
product is chromatographed over smca gel with a gradient of hexane in ethyl acetate 1o give the title
compound. L. . : ’



produ‘qt i s chronat ographed over silica gel with a gradient of hexane in

ethyl acetate to give the title corrpound.

18 . . (1ii1) ethyl

(E)-3 ‘[2-n-butyl-1-{(2-chl orophenyl)rrethﬁl) 1Hi m dazol - 5-yl]2-(2-thienyl)m
et hyl - 2- hept enoat e The proced $e of Exarrpl e 6, Method B(iv,v) is

fol | owed u5|n ethg‘/}13 E%H n-butyl-1-{(trinmethylsily
et hoxynet hyl 9‘ ety dey ity 54{9'1°]"°'29'(°2Y'¥7}?Fhé‘h?!‘)'Wé&zﬁg}/i'ﬂlﬁ%@'ﬁw@ﬁ%bﬂ -&heftaRogie
pl ace of ethyl (E)-3- [2 n butyI

{(trinethylsi I I et ho 1H-| nmi dazol - %.n_ tyH {(1¥m2thylsnyl)y

- 2-hept anoat e Procad hod B(!V.V)l ging ethyi E)-S-
E)-3-12-f- meth dp- - /g teno ajg_ [nnhin f5el yl (E)3[2 n-butyH
(A3 thﬁg\“@ i Wé L b
prepared abSYEP4'S di ssol ved in ethanol and 10% sodi um hydr oxi de sol ution
S added “An additional 1 m of base is added increnentally over

sever al ur 5

o e SR Bl S Bind Ty s
hydrochlorlc aci d sol ution, extracted wth, nethylene chloride and the
resul ting resifhduyPestf, 'pIeHéré’& Bdvali dlssGibdans LRSEPRR 109 RN nflford SE%O tfoi. |<Biged,
conpound. ditional 1 ml of base is added incrementally over several hours and the mixture i rg
(B)-3-[2-p- E’wvvk erhilr- TR0 SHoRBNBAY6N WB Borditlen Li6F pHMIs Ok Maloctflori %cfahéoﬁjmﬂ )

- 2- but enoi C eAesk@d #fh methylone chioride and the resulting residue is Eriturarbd VM ethermexane to provide the title -

A- (3-thi enyk¢mgbuhd.i f | uor onet hanesul f onyl oxy- 2- but enoate 30 Thi s
corrpound was prepared according to Exanple 11(i) using ethyl
4-(3-thienyl)-3-ketobutanoate in . pl ace of ethyl 3-ketoheptanoate. 35
(i) ethyb Examplo 12 : '
(E)-3-[2-n-butyl -1-{(trinmethylsilyl)ethoxynet hyl)-1Hi m dazol -5-yl]-4-(3-th
i enyl ) - 2-but enoat e To a solutioon of 2-n-butyl-1-SEMi m dazol e
(Exanple 6, Method B(i)) (5.32 nmmol) in ethyl ether (16 nl) ‘is added

n-butyl I'it hi um{Ehi-{hefdrid- {g@hgronlmmmeawauwmvmw -(3Atfiengl)-2-burtengid Atid | onal
hhour of Sfirring at 25[err]C, a 40 solution of zinc chloride in ether (6.5
m. of 1.0 M is added followed by tetrahydrofuran (15 nli). After an
additional 75 minutes of stirring, the zinc chloride inm dazole adduct
solution is transferred? ﬁWd’érf3'§Ye\36'h3 frifjuogpmethanesyljonyiexyre-tytenqateny |
4-(3-thi enyI )-3-trifluoronethanesul f onyl oxybut enoate (6.41 nmol) and
tetraki s trl hen hos h|ne | 1 adi t et r-ahydr of ur an
(30 m). The r % ;ﬁ% “id L BPthe s Al 4 fwvw%am@ﬂaﬂa
wor ked up aga?eo P °ﬁ'§ to prow de et hyl
(B)-3-[2-n-butyl -1-{tri methylsHyI)
(elt r‘??ye{"?»& hy '(u)) ot B [515’%8144%{tXrl\Jthyﬁﬂ;w’éthu}}ng(ﬂw N PaBELERALE thienyl)- -2-butenoate
(E)-3-T2-n-butyl -1-{(2-chl orophenyl ) net hyl - 1H i m dazo} - 5-yl } - 4- (.3 thienyl)2.
-butenoate - 1q a solution of 2-0-butyl-1-SEM-imidazole (Exampie 6, Method B() (5.32 mmol} in ethy! ether (16 mL)
' is added. n-butyl lithium in hexane (6.5 mmol) at a slow rate. After an additional hour of stirring at 25°C. a
40 ‘solution of zinc ehloride in ether (6.6 mL of 1.0 M) is added followed by tetrahydrofuran (15 mL). After an
' - additional 76 minutes of stiriing. the zin¢ chloride imidazole adduct solution is transterred under argon to a
' sofution of ethyl 4-(3-thienyl)-3-trifluoromethanesulfonyloxybulencate {641 mmol) and  tefrakis-
(tﬂphanylphosphme)pallamum(O) (317 mg) in tetrahydrofuran (30 ml). The reaction mixture is stirred at
25° C for 20 hours and worked up as in- Example 12(ii) to provide ethyl. (E)- 3—[2-n-butyl-1 {tnmethyls-!yl)
45  ethoxy-methyl)- 1H-|m|dazol-5-yll-4 (3-th|enyl)-2 butenoale

_(iﬂ) ethy! (E}-3-[2-n-butyl-1 -{(2~chlorophonyl)methyl}41 H-imidazo!-S-yl]-4-(3-th1enyl)-z-bulanaéte

50 '

The fitle compound is prepared according to lha procedure of F.xample 6, Mathod B(av. v) using ethyl
(E)-3-[2-n-butyl-1-{{trimathylsilyhethoxymethyl}-1H-imidazol-6-yl]-4-(3-thienyl)-2-butenoaté in place of ethyl
{E)-3-[2-n-butyt-1- {(tﬂmethylsﬂyl)ethoxymethyl} 1H-(mudazoi-5-v|]-2-(5-methy!-2-1uryl)methyl 2-propenoate.
The tltle compound is an oil.

55

(iv) (E}-3-{2-n-butyl-1~{(2-chiorophenylimethyl}-1H-imidazol-5-yl}4-(3-thienyl)-2-butenoic acid



so . The title corrpound is prepared according to the procedure of
Exarrple 6, Method B(iv, v) using ethyl

(B)-.3-[2-n-butyl -1- {(trlnethylsHyI)ethoxynethyI} 1H i m dazol - 5-y|]-4-(3-th
|enyl) 2-but enoate in place of ethyl

(E)-3-[2-n-butyl -1-{(trimethylsilyl)ethodnethyl}-1H i ni dazol - 5-yl ] - 2- (5-ne

thyl-2-Turyl) malh¥bve 2m QREBORkG) is dlsso!\;gg 8n Ethé«lo?(s%ﬂj@r%”d‘ﬁ hjRochBricib soitivn (40
(i V) mL), and the solution i f siowly heoated at 100" C with evaporalion of ‘g qécohol After being hoated ){L)
e cfe

(E) - 3- [ 2- n- bigh Y rorls ol thd o iiHAE B5a) B 1aYnha Arsbipitdle Goch -aWlahdh; 4nd mb AW

2- but enoi ¢ aﬁﬂ‘ndetherlmethanol to aﬂord (E)-3-{2-n-bu gn {(2- ch!orophenyl)methYI}iH|m|dazoI5 I]-4-(3- thleny:_)l) -2-

19 s buleddiCacRPRHENBIdAY| ester di sso i n et hanol

and 5-N hydrochloric acid solution (40 m.), and the solution is

slowy heated at 100[err]C with evaporation of the alcohol. After being

heat ed at 100[ err] C for 6 hours,exkhige 1®action i s cool ed and the whi te
precipitate is collected, air-dried, and Then triturated "With '

et her/ metfanol” to afford (E)-3-[2-n-butyl-1-{(2-chl orophonyl) net hyl yl
Him dazol -5-yl]-4-(3-thienyl)-2- 5 butenoic acid hydrochl oride.
Exanpl e 13 (E)4-[2n- ButflE){(Zébh{o@phwﬁmmM}-lHﬁ@ﬂazolfﬂ yjraa(ﬁnemyﬂz)furmmgtﬂyl)a-b]mhuwmcdaz ol

5-yl]-3-(5-nmethyl -2-furyl ) met hyl - 3-butenoi ¢ Acid IS
(E)-3-[2-n-butyl -1-{(2-chl orophenyl.) met hyl } - 1Hi mi dazol - 5-yl ] - 2 (5- net hyl -
-furyl) me¥hyl - 2- propenol ‘A sol ution of nethyl

(E) - 3- [ 2- n- bx{r(@n P@E 1dk¥r¢bﬁ°@pmenme)%ﬂHymi}idzrw i @ﬁ@yiﬁéwwn]em%mm hyl -
-furyl)- 20 nethyl-2- propenoate (Exarrple , Method A) (1.5 mml) |n dry

tetrahydrofuran (10 ni) hel { g 9
dropwi se_wi th %SQWP'EJP! B‘H‘h’ﬂf‘E)oﬁ l? d?rdix i 'l"?rﬂﬁ“ﬁ wa@qaw'm %@H@‘“(‘g usy)-

mol , 2. 20 " 2propemgre ExM\pe y r ur E)gelgﬁlbf tunder

t enper at ur e |s§lEeFt?q, @wgﬁ wg Is?! ﬁ él g :nu d ain to uenet Egg

is quenched ?N%'g' 0 a@ ﬁa g e pu aa 6"‘ Wg 055
hi d ent ns quenche &h gl ?1 o acetit aci IeF hi de arg added

chloride ar amc layer |s e g én tn ar solutﬁm gg gw'enthe title

bi car bonantse ;‘ on, drire an c hcen

conmpound. thyI

(E)-3-[2-n- butyI 1-{(2-chl orophenyl)nethyl} 1H i ni dazol - 5- yl]-2-(5-nethyl -
-furyl) rre& Pothyr - 9{'291%{})“ {(f‘af orophenyl)methyl} -1H- lmldazol -5-yl}-2-(5-methyl-2-furyl)methyl-2-propeny! car-
‘bonat e sol-ution of " pyna

(E) - 3- [2,53 butyl -1- {(2 chI orophonyl)nethyl} 1Hi m dazol -5-yl ] -2-(5-nmethyl -
-furyl)methyl- 2-propenol (6.86 mmol) in nmethylene chloride (20 ni)
and tri ethyl anfowesokihon oERSR!n)buG PRl (BehiIsephOhyBIeth ()W itRdazol-5-yI)-2-EFrgstHy-a-ryietelgd
dropwi se et mpropeddt G156 ot eiylond énigide 120181 ha tribByiamme fi2.4 Hel) ceBE t (016 under
then stirredrgat isSdddedadripwia tothlicdipeicatets ¢1 BVErnisght 12 Moy, Thacattph & thed stickdied,

t he precismi taabientftinpbeiumcbvanightttiey emtuecia atdedeitio rekibitatet fitered and thescohdeatmled filtrate -
chr onmat ogr ajhieeh dwoertograghixt evegsliica gél twith 37 ﬁo*aee(ameb@takwtb prevadet thet Wie bmpptmdw de
the title conpound. (ii1) ethyl -
(E)-4-[2-n-butyl - 1-{(2-chl or ophenyl ) net hyl }-1H—| m dazol e- 5- ylg 3- (5 met hyl -
2- furyl ) neitpgvi @-4Hlandmysde -chirophenylimethyl}- TR -iaigpzale Sol-op-methplpiiury! methyl-3-butenoate
(E)-3-[2-4- butyI 1-{(2-chl orophenyl ) met hyl }- 1H-1 m dazol 5-yl ] 2- (5-nmet hyt -2
-furyl)- : %"2 propen carbonate (3.7 rrrm) e %drofuran.
(12 L) under ‘%1rf°'& pmtg ﬁl(w_y'! éE)(%[ze {(2 chlowphenyi)methyl} HlMldaZO -5eyl)-2-{5-methyl-2-furyl)-

rethyl-2-propenyl carbonate 3.77 mmo) in tetrahydrofuran (12 mbL) under an atmosphere of carbon :
monoxide is: trealed with triphonylphosphine {0.188 mmol) and palladium diacetate and the mixture is

45 heated at 40" C for 2-1/2 hours. The conceniraied reaction mixture is applied 1o a flash column of silica gel
and eluted with 1:1 hoxane/ethyl acetate to afford the title compound.

_ iv) _(E)-‘4-[2-n-butyi-1 -{(2-chlorophenylimethyl}-1 H--imidazo‘l-s-yl]}-3-(5-methy|-2-fusfyI)m‘elhyl-s-butenoic acid

The oompound is propared according to the prOcedure of Example 1, Method Aliii) usmg the above -
_ ropared ethyl ester in place of ethyl (E)-3-{2-n-butyl-1~ ~{(e- chiorophenyl)melhyl} 1H-wmdaz0| 5 yll-2- (2-
thienylimethyl-2- -propenoala, .
-

Example 14 '



monoxide is treated with tri phonyl phosphi ne (0.188 nmmol ) and pal | adi um
di acetate and the mxture is 45 heated.at 40[err] C for 2-1/2 hours. The
contentrated reaction mxture is applied to a flash colum of silica gel
and eluted with 1: 1 hexane/ ethyl acetate t'z% afford the title conpound.

- et hyl -

(iv)

(F) 4 2t M -2 ol oRBEmH JELIY s At 0 bRl
according to the procedure of Exanpl Mhod A(iii) ‘using the above
repared ethyl ester in place of ethyl _ ) : '

(E) - 3- [_25 n- butyl - 1-{(2-chl or ophenyl ) net hyl ) - 1H i m dazol - 5-yl ] - 2-( 2-

g(‘ ;?rgly lé) ﬁétm }E‘)—%-'{é?r(-&m rl.'-?@-tcﬁit:vro;ﬁtlényl)mtathyl}~1 H-imidazol-5-yi}-2-methyl-3-(2-thignyljmethyl-3-butenoate

20 (E)-4-2-n-Butyl- 1 o : _

-{ 2- chl or ophagyil Yhyamider (085 Al ¢ Br K idiaryaPBRirddY s 08l to -78° under argon and a

- 2, 2- di- npt Byfhiors- (of- LMyE NYENATRIIBYE 13{(2-chiorophenylimethy!}-1 Hsimidazol-5-yl}-3-(2-thienylymethyl)-3-
but enoi ¢ Agixghoate (0.¢d9) mﬁBlE)ﬁrepared as in Example 13 using methyl (E) 3-{2-n-butyl-1-{{2-chlorophenyl) ~ -
(E) - 4- [ 2- neBiapiy A e-ibnidakol s Ginb-SLasymth) 128 dh¥dohte Wkainpie dﬂz:oém'ﬁydfd_»firarzcs Ry BYdoded: (2
-t hi enyl ) makdavilp- minliest @AMATdids (0.71 mmol) is-bddad, LIRS Ghixterd ¢ PBY kiR GErobM . 1Eiperatin ,

1 Min tet sakmgh, @fingsant 10% DohReh dhibride’ Sdadiidctod WtR fothl 6tate.amd dAed] Boncentrated
sol utions pbuct Bichryhatographed over silica get with 8:4 hexane/ethy! acetate to give the title compound.
(BE)-4-[2-n-butyl -1-{(2-chl orophenyl ) net hyl } - 1H-i m dazol -5-yl ]-3-(2-thienyl)
met hyl ) - 3- butenoate (0.709 mml), prepared as in Exanple 13 using '
met hyl (B} (R-4p(2-nbputiplest y2-chibrdpliedy lirtwtion Jotbtaavipdo)-5-y(l-2-methyl-3-(2-thienyijmethyl-3-butenoic acid

met hyl ] - 1H-i mi dazol -5-yl ] -2-(2-thienyl)nethyl -2-propenoate (Exanple 1), in
tetrahy@ofuran (5 nlL) is added. . Aftér. 10 m nutes nethyl iodide (0.71
mrol ) i s addddeoluigiedt tiexabemearapared [gthwl aster inrathanalis healedria et ot 1Q% sodium hydroxide
over ni ght , sekitiprifee@ hapre.nThe G¥aainifopvapareited (wslel igcrdderidanddbe evpru laxprt ip edrapipd with
acetate. TherdTreeter By isavidifien ta @Hiowith ilde twdrochlaric apie Gpition b yithoafiyt acslalsi ca
get wi th 69isdrawatoagesirand| loge Splitk driiupption with piher pioyifies Be fydeghigride sall ofjthe title
(E) - 4- [ 28 nS00Y1%: 1- { (2- chl or ophenyl ) net hyt}- 1H i mi dazol - 5-yl ] - 2- et hyl - 3- (2

-thienyl ) methyl - 3-butenoic acid 20 - A solution of the above
Ry oxt 0 Er et g chheGphavieathd Ak e e e gpoi e

added ag‘g the aqueous |ayer is extracted with ether. The water |ayer is
acidified to.pH 1 with dil ochl ori ' [ O r ' |
ethyl acet %,gﬁff chiighd" ol oA R L ooty e 3Rartid ik Gt 6 Ll B

et her provi iy ?he‘ hydrochloride salt of the title 25 conpound. (i)
(BE)-4-[2-n-butyl -1-{(2-chl orophenyl ) net hyl } - 1H i m dazol - 5-yl ] - 2, 2- di net hyl -
3- (2-t higenyl y met hyl - 3-butenoi ¢ acid Example 15 Thi s conmpound i s prepared
according to the procedure of Exanple=%t#4({rm™ ) using two equivalents of

met hyl i odi de. ‘35 Exanpl e
15 _ _ - .
(E)-4-{2-n-Butyi-1-{{2-chlorophonylimathy(}-1 H-imidazol-§-yi}-2-(2-thisnyl)methyl-3-(2-thianylmethyl-3-butencic
40 ° Acid ' '

This .compound i¢ prepared according to the procedure of _-Example 14(il) using loss than one
equivalent of 2-chloromethylthiophene in place of methyl iodide.
45

Examp!e' _1_§

50

(E)-4;{2-n13uty(-1 -{(2-chlorophenyl)methyl}-1 H-lmidézoFS-yl]-z-benzyl-3-(2-thienyl)methyl-3-bulenoic Acid

This compound Is prepared according to Example 14(.ii) but using less than one equivalent of benzy!
6  bromide at higher saivent dilution.

“Example 17



(BE);4-[2-n-Butyl-1-{(2- chlorophenyl)nethyl} 1H—|n1dazol 5-yl]-2-(2-thienyl)
nmet hyl - 3- (2-t hi enyl ) met hyl - 3- but enoi ¢ 40

Acisd- - This conpound is prepared according to the procedure of
Exanpl-e 14(i,ii) using |l ess than one iqU|vaIent of

2- chloronethylthlophene in place of neth§ | odi de, 45.

Exanpl e 16 - 50

(E)-4-T2-n- Butyl 1-((2-ch|orophenyl)nethyl)-lH—inidazol-5-y|]-2-benzy|-3-(2

-t hi enyl ).not hyl - 3-butenoic Acid, Thi s compound |s prepared
accordi.ng to Exanple 14(i,ii) but using less than one equival ent of benzyl
55 brom de :"ﬁE,)I:H-(g-heamylsta{(mmMma&mhmmabyl} -1H-imidazol- 5~yI]-4-(2-th|enyi)malhyl -2 4-pentadiencic Acid
Exampl e 1% . 21

(E, E)-5-[2-n-Butyl - 1- {(2-chl orophenyl)rrethyl} 1H-|mdazol 5-yl]- 4 (2- th| eny
| ) met hyl - 2, 4- pent adi enoic Acid 5 (i)
(E) - 3- [ 2- n- but i} EL3-{2¢rebubyr -G sphrephenyimethmy 1 - mdqzq'ﬁv&ai%ff"ﬂ'y')wrﬂ %P{C'Eefphl enyl )
met hyI 2- propenol 10 To a solution of nethyl
E 2-m-butyl -1-{(2-chl orophen n'eth -1H i m dazol - 5- I
A grpé{pémapb b AL -nrquéxé%ﬁsw@pﬂenv'e VB g f]d@o' %&
35 L of t etelvy@POpaRPalq PEpaey dn Example 1. (FE0.5. 605 éf' '81”[?;;‘ }‘;ﬂa
di i sobutyl aI%ﬁ?’rﬁﬁﬁ"Wﬂt‘f’% a(i""ﬁ"“ﬁ/f” @'s@" ylumig é'f ‘

Wfth stnrgﬁ? being

addi ti on” was2del @t"@mp'?tﬁ Ny PAEIOL HIF XL '%w QVReH tpranst
t enper at ufe, °°Wi'"f’ 1?5‘ %afgm V‘%oa‘ gnf%?‘; t(foorm _

Was w
| ur 16u§1 g%j Gid 5
it %%f# g '%g?‘* £ ﬁ"g ! 75;{ e }3 "By'%}}i
C

hydr ochl or i dth v aradvak eTﬁee@ﬁBda%s
m xture was "ﬁm wéﬂ; a"h ?rO:SC t;éxg%%{y@w&v@fgq 3?%9 n{?%? SHrddudiAS) 114-115°C.

extract ed® e wat er had been
added to the m xt ure The conbi ned extracts were dried with anhydrous

nmagnesi um sulgf 1R ES 1} B (MRS Rnety RS prbgishaidstydovas
20 triturat é‘é?évh%t[%mgu%hmm‘cﬂ/oﬁg%@wrﬁﬁresul ti né] s(ol I d ms fl?t ered to give
1,72 g (7429 of product, np 114-115[err] C (i)’
(E)-3-[2-n-but Ybalsus’pé:%loﬁlal 6 gRheBda)dEe tibyde-id 8¢ mbrbicmamhe ﬁaS)HG]IedZE)(GHZ-h-ibufe'Fﬂy{(a m
et hyl - 2- pr opirra bekainydery1y-3 B-imidazol-5-yl)-2-(ehicay masipeXsopano! ¢f.6189.04.00 romolrahe aseetos
di oxi de i n 8Blasrsliréd vigoRUHEDBED Svasura dBeshiidsbyereitprad andbasstyold with $thi2 acetate. Thecliitrate was
phenyl ) met hydcheshirbtéaneCka@edryrasy bid- fer( et rixidonyid irdigd wilh ixaseitel refulling Bolly, was
4.02 mmol jo file@d teghetole6Bg of produotBpg6d. %-169@° &i gorously for 0.5 hours. The
solids were fi Thetipccakmeiastmata ditvathyhacatateyidr 10 oéwtas and trslids| Woterfiggred. fhapsfiltrato was
concent r at ededbled treimpiwaieryand Sto eallinghesfid wasclipred lodgivs &2 & ¢ ﬁdﬁ'F%?ﬁ'deﬂﬁ‘t fp 163.5-
hexane. The t&a$ult i ng solid was _

a5 . . .
(iil} sinyl (E.E)5-’(2-n-butyl-1-{(2~chlorophényl)melhyl)-1 H-imidazol-5-yl]-4-(2-thienvl)methyl-2.4-pantadianoate

To & suspension of (E)-3-{2-n-butyl-1- {(2-chlorophenylmethyl-1H- lmldazoi-s—yll -2-(2-thienyimethyh-2-

40 propionaldehyde in 8 mL of toluene was added (carbethoxymsthylitriphenylphosphorane, The reaction was
' heated overnight a 40" C. After cooling to room temperature, the solids were filtered 10 give 0.181 mg of
crude product. Chromatography on sshca get eluting with hexane/ethy! acetate (6:4) gave 0.2345 g (50%) of

the title compound as an oil.

45 : : S - .
(iv} (E,E)-6-[2-n-Dutyi-1 -{(2-chlorophenyl)m_ethyl}- 1 H-imidazol-s-y_l}_-4-(2'4hieny|)methyl-2,4-pentadienmc acid

. The title compound was prepared accordmg fo the procedura of Example 1 (iv}, Melhod A(c) usmg tho
so above prepared sthyl'ester; hydrochloric acid sall. mp 181-182. 8°C.

Alternately, the sodium salt of the acid is isolated directly from the reaction rmxture. prior {0
neutralization. The ¢crude basic reaction solulion is applied to a reverse-phase flash column equilibrated with
water. The inorganics are washod from the column with water (3 void volumoes) and.then thée product is
eluted with a 50:50 mixture of acetonitrile in water. The acetomtrlle is remOVad in vacuo and then the

§5 deswed sodium salt is obtained after !yopmlnzation .

", Example 18



30 . filtered to give 0.669 g of product; np. 163.5-164.6[err].C.

The filter cake was heated with ethyl acelato for 10 minutes and the solids
were-filtered. The filtrate was cooled in ice/water and the resulting
sblidwas filtered to give 0.712 g of adgltlonal product; np 163. 5-
164.5[err] C. 35 (iii) ethyl

(E E)5-[2-n-butyl-1-{(2-chl orophenyl)nethyl)-1Him dazol -5-yl ]-4-(2-thienyl

) et hyl - 2,.4- pent edi enoate - To a suspen5| on of
((i‘tE)hyI3 [22 Zﬁﬂm l;p??m?!s}ne )1HEtIQ ||51 é(@thla%z r!'\ I?Iypnlopglmégmég(h?ﬁyl)m

(car bot hokymet hyl ) tri phenyl phosp '9*. YJ?‘mmo) d ’f,o i §um +0Nn was heat ed
~overnight at 40[err] C After coollng to. roomtenperature the solids were

filtered to give 0. 18 o 8! M nn&nlé&a
gel eluting V\"AE rfﬂ i é%%\% Z‘% but &%J ﬁ}(ﬁ} %ﬂﬁwﬁbg?reré%?ﬁ;lrg 2chIZro nihe.
foll w SNadsii Hle mixture was healed at

title co
-{(2-chl :)nf?og g‘h% S]%i ﬁlfe& o 739& eﬁra&ﬂa wﬂh byt Qz’eﬁ@y ffhmﬁtwasr%d%rﬁﬂ%&dl

enoi C,aci d coqiated pr duct iod hrl aﬂerqmmﬁah'ﬂ HRFMEHaRPAMORS RS EAENNE 130-14d1e.
_procedure of Exanpl e |v), Met hod A(c) using the 50 above prepared .ethyl
ester; hydrochloric aci d salt. mp 191-192.5[err]C. Al ternately,

the sodi ymn salt of the acid is isol ateeghpiiteect|y from the reaction

m xture, prior to neutralization™ The Trude basic reaction solution is
applied to a reverse-phase flash colum equilibrated with wat er. The

‘i norgani cs are washed fromthe colum w.th water (3 void volumes) and then
t he produgg)-3i[Bn-Butyl-1-{@lciibedhanyiintetial- S ubeymeiy§ U Hdmiddzobie i-2(ithieny braetlivh2-ReRsesic
The aceteditrile 1s renoved I n vacuo and\CGhen the 55 desired sodi um salt

i s obtained after |yophilization.

Exarrpl e 18 ' 22
(B)-3-[2-n-Butyl -1 -{(2-chl orophenyl ) net.hyl

H i mi dazol - 59 9%1butzl-1(@clnmmnwm@zwtrmgtqynejmﬁaiﬂwmﬂ?wh’H@W{ﬂ&?’ﬁwﬂfbwa'de"vm

Di et hyl ar® no) - 2 oxoet hyl Ester A solution of
SR R it
(10 nl) was 1P & dawpl i Detopens, ¢ E f 2‘5 ! og ot
ol 1 owed oyt e sg‘b’t‘%\)saé‘#ﬁ‘ ‘MF'!:? 5‘!" ch ﬁ\é firns oy
70[err]C3P0|2 f”ﬁ'o%?q"g”’ {i::age w °rw ,W -mﬁ:{q’g p,fﬂ af ks
The wat er - g E.?.tb ta. ol thé\u%ﬁu
trituration %:ys“y oﬁ%e&ﬁﬁ% 5§,§w {fg] ,ﬁ}g&e 1?? ¢ Sho m? (2s§pm ﬁ%ﬂk@c{ fol prord

T ' Ex % provide 170 mg of 2-A-bulyl-1-
]( E)2 ?2[ t2 h| e %ﬁ’g tf':%g?% %age%tild:x:g%ﬂgjy i zzdfl‘;%l}fgya%){m{d;ti% bsrr%ng oiizgl L 5-vyl
Acid

(i) ethyt (E)-3-[2-n—butyl -1- {(2-ch|orophenyl)methyl]-4-(t butyldimethylsslyloxy)methyl} 1H-|mldazol-5-yl]-2 {e-
. lh|anvl)methyl-bpropenoate
a0 .

In tetrahydrofuran (80 mL} is added n-butyl lnthlum (15.5 mmol in hexane) and at -78° C under argon is
then added diisopropylamine (2.4 mL, 17.1 mmol). Methyl 3-(2-thienyl)propancate (153 mmol} is added
neat over 56 minutes, and the mixture was stirred an adiditional 30 minutos at -78" C. A solution of 2-n-

4  butyl-1 -(2-chloropheny1m9thyl-4v(t-butyid|methylsllyl0xy)melhyl-1H-lmldaznl-s carboxaldehyde (10.2 mmol) o
in tetrahydroluran (10 mL) is added via cannula, and the reaction mixture is slirred for 15 minutes. The
reaction is partitioned beiween saturated ammonium chioride and ather, and the ether layer is washod with
water, dried and concentrated 10 give crude product. This is chromatographed over silica gel with 20- 50%
of ethyl acetate in hexane to afford a mixture of isomeri¢ f-hydroxyester products. A solution of this mixiure

50 (8.54 mmol) in methylene chioride (100 mL) is treated with 4-dimethylaminopyridine (3 mmol) followed by _
acefic anhydride {84 mmol), and the solution is stirred at room temperature for § hours. The reaclion is
poured into water, stirred for 20 minutes and the product is extracted into ether, The ether exiracts are
washed with dilute hydrochloric acid solution, water, sodium bicarbonate solution and brine. The aried,
concentrated mixture of S-acetoxyester products is used directly in the elimination reaction. To a solution of

ss the g-aceloxyester product (4.6 mmol} in toluene (80 mL) is added of 1,8-giazabicyclo[6.4.0jundec-7-ene
(DBU) (10.9 mmol), and the mixiure is heated at 90° ¢ for 24 hours. The reaction is concentrated to 10 mL.
diluted with ethor and flash filtered through 2 14 x 3 om plus of sifice gel with ether rinses to afford the
crude olefinic product Chromatography over silica gel with an ethyl acetate in hexane _gradient gives .



2-n- butyl 1- (2-chl orophenyl ) net hyl - 4- (t-butyl -di net hyl sil yl oxy) net hyl -1Him

i dazol - 5- car boxal dehyde 25 . A sol uti on "of

2:n-butyl - 1- (2- chl or ophenyl ) net hyl - 4, 5- bi hydr oxy) met hyl - 1H i mi dazol e
(Exanpl-e 1(ii)) (310 ng, 1 rmol) thyl ene chloride (5 nL) was -
treated wtp thy Xir[b 16 r-§ z&ro"r@ﬁa )meuwﬁ Wt%&t%@rﬂ}lﬁ oxyrhethyy TR
and t- butyI IY & é hmu:rlatr %(W‘yc tate fd&r
stirred at v ),5 "R&urs, uted wth water and the organrc
| ayer was was water dri ed concent rated and

. chr ondt ogr aphed over Si I | ca gel vm' th an et hyl acetat e/ net hanol gradi ent to
af ford 127gnw)-4 %*@atypf {(b-Bforophenyinéth l@h@d(&ﬂhbﬁ\\w—ﬂhmwb-?l} b2k thisn@finkeriyl-Bprel 252
my (509 of 2-n-butyl-1-(2-chlor ophepghadrihyl - 4-t - but yl -

di et hysi | yl oxynet hyl - 5- hydr oxymet hyl - 1H-i m dazol e. Thi-s nonoet her (252 np)
was oxidized to the 5- car boxal dehyde usi ng manganese di oxi de as

descri beds i n Exsigadreotlstiyl i(E)3-[2-0-bptyionv{(lehiatopBenpigd-siutyRiirmetindeiyidxymdhyi}3 B-imidazol-5- -
( 2- chl or ophgRai2)tianyimysthyd2-gropenosiey (OBTtrioly Insibdolyle imroiret rhib) lis-tieated portionwise at 6 hour

H i m dazol - btecals wammje;layuie\yasxr@momwn (B x1mLy |Afte)r bemmyllrred overnight at 26" C, the reactron
(E) - 3-[ 2- n- isuestbe - §0( 2-forhd bouos ienydoneeetrated i vabuq. TTh sasidueli prestiuetyid Bkanyupds ywaleet h
yl) - 1H i m desilifiod B0 pif [5-62an@dextracted with methylene chioride. The isolated, dried, concantrated product is

t hi enyl ) net Wiprateg-wih mplosngliather w@rovide the title comgoyndt r ghydr of uran (80 nlL) is added

n-butyl lithium (15.5 nmol in hexane) and at -78[err] C under argon i's
then added diisopropylamne (2.4 nm, 17.1 mol). Methyl
3-(2-thlenyl)propanoate (15.3 mmol) i Exampie] neat over 5-6 m nut es and

the mixture was stirred an additional 30 minutes at -78[err]C. A solution
of 2-n- 4%
butyl 1-(2-c

h I-1H—| I dazol
' - PRI e-orbpen %ped vi a
cannula and. the reaction mxture is strrred for 15 mnutes The
reaction, .s partitioned between saturated anmoni um chl ori.de -and ether, and
t he -et her e
crude prod uﬁi{ﬂwl'?ﬁs" @h?%rcé%n% l)m Ejﬁd(r)'\r?ggﬂsr ﬁra?ggrgg\{?ﬂﬁ%}Préy%%&rg«(gP&a&htX
ethyl acetate in ‘hexane to afford a m xture of i'sonmeric [err]- hydroxyester

products. A se}ytdafnQ drtsbdr%y%%ﬁ@& f0, 256Garsh N8R | 1rahPrstBrbd g ADeI: el de
(100 M) b Suddb€@bohtwad daboan-Slity Btk ATRMDYSE Ao (2% NN ligiuché)| dndWRCmikYre was
aceti ¢ anhygirb@r (BhlindBe filon, MétAy BpyR)iiopMbatd @.25 b 26063EMES (plbpuasAby exapiph at 411 €
for 5 hour spyrilii@ cirRa8dnpde with trimethy! BLKpRR0ACEB® in\@S Presersb iof s@imitydrda(h ethylmbes
and the progiuet dimsth@XdtieaCitidded By Ga@ivitehydroddnationtoh o dauble cbohd wittr €% palladivashed
Wi th dil ut ecduydrsog btnosphere athydroged intan @yl asadie solic0ES%NolpreiEe o ettraed estant wasn
‘and brines ddved aribtablydrofuran (4€ @ng et thia trdxlurerivst sline fof 30 winps stceR 6 ealitiion of 2-n-
product s i sburged-choroptanymathyl- tHhisnidazeliSicaraaxaldaiydedd8 pi O Mgl in teehvdofusn (WFmiBS
the [err] - asst sidgketdestining odks sontitecsforib jnuh at 38 e rFde (reRotion Yes pertiionerh botwgen
1, 8- di azabi exrdtes] SoronBinuchiade Foldior and ether( mopar(qmsclmmashearwh Pfrve ﬁ’ﬂesét%?fe

i s heated ame@efian sifate; encepiratprh gnds flasirghromalegsapheshoves s'wn%%wﬂr atdpp °W’E

di | uted et pretsten&r pigyide B132sm B9%) of deptivhAddwybutvy!-@chiprop 'lgé"'dr’“d ﬁ°

gel with et hefoxy-piiayddyimetiyigrepagoaio, JLC on silics gelavithy Sat M) {aeetate s“°w°

Chr onat ogr aEﬂﬁPQB\?ésrp’%q“F‘r"ﬂaafg& of i’®h an ethyl acetate In hexane gr adi ent

gives - - 23
honobgeneo ,

(8)- g [ 2%, bl VP‘F“ﬂXf‘("?’% RIS LHR P orRPRy bty ‘[“"B“"az"l" SV EBARITYIRoRancele ¢ hy |
}- |n1dazol 5-yl]-2-(2-thienyl)nethyl-2-propenoate. The elimnation
of the acet at Soul)i-8: BB Hmial-6. 4 R albfle-¢ %%B%
AN EF. [?’“a ﬁdé’? "gegp‘&‘a R S

H-i m dazq fi ac dﬁ&y 7 1%&. 1)Wa93urrad at ambient temperature for 18 hours. Water (5

penoi ¢ aC' mL) added HxHFe' Q8% koY nours and then diluted with methylene chloride and 6%
(E) - 3-12- n- badioud (;ae G113k, OFNR Eiydnkc- ghade- Vi tabiidds W I3d Soctut! Bleayiomtdsditiord ki m
i dazol - 5- brmethad éncd cdndehitrRdayib )‘;NBWWAT 1-cRid® enomb@nd.OrL2&nh siitinde) withs%alstbanat e

et hanol (3 g scstatd EiRAbE Bsstially SHaVWpGtemaldrialGwit QN IR, of 0.86. Noatavinb Srawaiicl asl @féctod.
sodi um hyglr oms Aaemokastnongurifed nhdr.nL) . After being stirred overni ght at
25[err] C, the reaction is heated to 50[err]C for 4 hours, theh
concentrated in vacuo. The residual product is taken up-in

aci di fied t@ pehybEss-rmebuk1-{@hlontphenylimothgt-fiymideeo- Syl Grif- a!e'dvﬂrfrr@wr?s"mpa'mh
dried, concentrated product is 15 triturated with nmethanol/other to

provide the title conmpound.



Exanpl.e 20 20
(BE)-3-(2-n-Butyl -1-{(2-chl orophenyl ) net hyl )-1Hi m dazol - 5-yl ].-2-(4- pyridyl)
methyl - 2- propenoi ¢ Acid 25 (i) nethyl 3-[2-n-butyl -

- (2- chl or ophenyl ) net hyl - : 24 -
Hi m dazol - 5-yl') - 3- hydr oxy 2- (4-pyridyl) et hyl propanoate To a
solution of diisopropylamne (3.58 nL, 25.6 mmol) in dry tetrahydrofuran
(50 ) held af midid & " héiy0s-ackiBed-[2MpUQ 1 -PaBioRPbA bt Himidatd-5Hi/k pRy B
., 25.6 nMplopdabate?rs mvioliNollidb @RMR) andaiEkidB6icyEiolelA0}-GndbB-$-one (DBBY (8.8 meR2f5aHmali0
m nut es. sThegs healed Ryb ' Stok 46 Ryifsivdyer 160 [TAG Cdted rivurd Ras dilfed Giteibdr) and pastaawitd
by reacti Onbmfe dhed and coftyitia@di 3. Co EDRXal tekeli dempdubdt NMR stewdtithat the trans or € isomer

phosphonoac eastheprinarytphugr esence of sodi um hydride in ethyl ene gl-ycol
di net hyl ether, followed by catal ytic hydrogenati on of the double bond with
10% pal | adi um on - carbon at 3 atnosphere of hydrogen in an ethyl acetate

sol ut i on 1§ 98RH{ERT2paylieE-dhlompleaymotily d-dHdsitlezoly5-wibas(4ridy drathel-2-aropencic acid
tetrahydrofuran (40 nL) and this mixture was stirred for 30 minutes at
-78[err]C. A solution of 2-n- butyl-1 -(2-chloro hena)rrethl- 1

H i m dazol - 5- dasolytionaf theh d@ g%ngutyt {tﬁlch@rqﬁ'hw mefyigd mﬁv rwlt?r(arpqummﬁ't
was added afr@ropanpate BA g iRtathaneb 6 6 k) waptragted yHith d 0% sodidng pydpquide golu "ﬂﬁé‘d ttio
reaction 'ﬁ/vag""ﬁ@r‘ﬁstsi“ &y 15@?%&?5 C The saltien ﬁ"%ﬁﬁf P‘M‘?l"éﬂ‘l"'@r‘l" ‘”§’b

and ether, évaﬁrag&%'ﬁdcw&& practpe esulting, aqlic yrag, ftgre Qﬁe o‘g ’Vs‘a: L ”°’“
magnesi um sphapinec 4o, calfd, 43 9 aﬂ‘nd( F‘é?é‘hb%ﬂr’df?a"thl?&lpgeﬁﬁ' TP mitephey gt
‘i th 5% met PEHEIMeihg-2:019pg10ic461d: mp. B @ provide 3.32 g (30% -of nethyl
3-[2-n- bgtyl 1-(2-chl orophenyl)nethyl 1 Hi m dazol -5-ylI] - 3-

hydr oxy- 2= (4- pyri dyl ) not hyl pr opanoat L ofx sirlica gel wth 5% net hanol
in ethyl acetate showed a hono e%&u%—icp‘%‘e%uct with an R err] of 0. 79.
45 (i) met hyI 3-acet oxy- 3- [2 n- butyI 1- (2-chl or ophonyl ) net hyl -

H i m dnzol - # ; agé "(q‘g}jn%ralo %r%,fi S@ﬁ%ﬁ&ﬁnc acids prepared By # I«ﬂé'[hb&rhagdcnbémﬁ BYdmpte
]v

3-[2-n-byty (e Table Il
-1 mdazo:Jg bG thQZ (4-pyri nmrrgt?]yl -propanoate (3.32 g, 7.5

nmol*) nethylene chlorlde (50 nm.), 4- dlnethylaninopyridine (150 ng, 1.3 50
mmol ) and acetic anhydride (7.1 nL, 75 nmol) was stirred at anbient
tenperature for 18 hours. Water (5 m.) was added, the m xture was
-stirred fapr 2 hours and then diluted with nethylene chloride and 5%

sodi um bi carbonate sol ution. The organi ¢ phase was washed with 5% sodi um
bi car bonat e sol uti on and brine, dried and concentrated to give 4 g of
the crude title compound. TLC on silica gel w th 5% net hanol et hyl
acetate showed essentially one spot material with an R err] of 0.86. No
startingasmaterial -was detected. 55 This materi al was not purlfled further.
(iii). methyl

(BE)-3-[2-n-butyl-1-{(2- chlorophenyl)nethyl} 1H—|n1dazol 5-y|]-2-(4~pyridy|)
met hyl - 2- pr openoat e .

24 ‘A m xture of methyl S o :
3-acet oxy? 3-[ 2-n-butyl - 1- (2-chl orophenyl)net hyl - 1H-| mdazol 5-yl]-2-(4-pyri
dyl) - propenoate (7.5 mmol), toluene (50 nm.) and 1 , 8-diazabicyclo[5 -

4. 0] -undoc-7-one (DBU) (3.4 nL, 22.5 mmol) s was heated at 90[err]C for 18
hours under argon. The cool ed mxture was diluted with ether, and washed
wi-th brlne dried and concentratedtoSlg(Q?% -of thetltle
corrpound NVR showed that the trans or E isoner was:the prinmary
product T

- 80

55



10 ~(i’v) (BE)-3-[2-n-butyl-1 -{(2-chl orophenyl)nethyl}-1

H i m dazol -5-yl ] -2-(4-pyridyl)-nothyl-2-propenocic acid . A solution
of  met-hyl (E)-3-[2-n-butyl-1-{(2-chlorophenyl) nethyl}-1
H i m dazol -5-yl]-2-(4- pyridyl)nethyl- 2-propenoate- (3.1 g, 7.3 mol)

in ethanol (16.-nm) was treated with 10% sHi um hydr oxi de sol ution and the
15 mxture was stirred for 18 ho,u,rs at 25[err] C The solution was
concentrated in vacuum water was “added, the pH %as adj ustedito 6.5 and
the resulting solid wag fistered, ”Washed Wth vsater a‘nd crgstall 'z,ed from
met hanol'/ ether to afford & 48 g oﬁ

(B)-3-[2-n-butyl -1-{(2- chI;orophenw)rret hyl-} 1 I-fl mda_\zol 5-nyl] 21 %44'
pyridyl Pmet hyl - 2- propen0| ¢ acid; fip 178- 182[err’]C (dy.. 20-

Exanpl es 21- 26 In Table || are |isted other exanpl.-es of “alikenoi ¢
aci ds prepared t he met hods described in Exanple 25 20 (i-iv). _'Ehe:
.starting materig s @nd products are shown in Table II. 30 U
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" Example 27

. By the procedurs of Example 20 {i-iv) usmg in place of methy! 3-(4-pyndyl)propanoate. the Iollowmg:
%  methyl 3-(4-thiazolyl)propanoate,
_methyl 3-(1.2,3.4-tetrazol-6-yl)propanoate, and
meathyl 3-(1-tosylpyrazol-3-yl)propanoate; the products are:
3-[2-n-butyl-1-{(2-chlorophanyl)methyl}- 1H-|m|dazo! s-yl]-E-(4-th:azolyl)methyl-2-propen01c acld



L]

Exarrpl'ef 27 By t he procedure of Exanple 20 (i-iv) using in place of
met rJyI ~3-(4 pyridyl)propanoate, the follow ng:

26
3-{2-n-butyl- 1 -{{2-chiorophenyl)msthyl}-1H-imidazol-5-yl}-2- (1 2.3 A-totrazol-6-yl)methyl-2-propenoic acid,

and
3-{2-n-butyl-1-{(2-chlorophenyl)methyl}- 1 H-imidazol-6-yi)-2-(3-pyrazolyl)methyl-2-propenoic acid.

" Examplo 28

10 (E}3-[2-n-Butyl-1 -{(2-chlorophenyl)melhyl}-4-ﬂuofo~1 K-imidazol-5-yi]-2-(2-thienylimethyl-2-propenocic Acid

Anhydrous hydrochloric acig (20.5 g, 0.562 mol) bubbled into a stirred solution of valaronitrile (31.8 g,
40.0 mL, 0.383 mol) in methanol {13.47 g, 17 mi, 0.421 mol) which was cooled by a ice/acelone bath. The

1s reaction was capped tightlly and then stored at 10° G overnight. To this solid mixture at 10° C under argon -
was added 100 mL of t-butyl methy! ether. Once a free-flowing crystalline mixture had formed, the solid was
collected and washed with 400 mL of 1-butyl methyl ether. The solid was immediately placed in a vacuum
desicator over phosphoric: anhydrlde ang sodium hydroxide to give 55.50 9 (86%) of valeramidine methyl
ether hygrochloride; mp 103-105° C.

20 The procedure of W. Lwosski, Synthesis, 263 (1971) was followed, To a mixture of valaramidine methyl
ether hydrochioride (37.91 g. 0.26 mal) and 50% aqueous cyanamide (13.53 g, 25 mL, 0.322 mol) cooled in
an ice bath was added portionwise anhydrous disodium phosphate (12.01 g, 0.0846 mol). Afler the addition
was: complete, the ice bath was removed and an ¢il and solid began to come out of solution. After stirring
for an additional 30 minutes, the oll was docanted from the solid. The solid was partitioned betweon water

25 and diethyl ether and the oil was also dissoivad in diethyl ether. The combined organic oxtracls were

- washed with saturated sodium chloride solution and then dried with anhydrous sodium sulfate. Tho solvent
was removed in vacuo to give 33.06 g (94%) of valercyanamidine methyl ether.

To a solution of the amidine methyl ether prepared above {33.08 g, 0.236 molj in 225 mL of absolute
ethanol was added in one portion 2-chlorobenzylamine (33.38 g, 0.236 mol). The reaction was Stirred at

3¢ room temerpature for 2 hours and then the solvent was removed in vacuo to give 85.4 g (84%) of a solid,
whose NMR indicated the absence of the methy| ether functionality: _

_ The secondary amine was alkylated using the following procedure. A mixture of the product preparad

above (35.0 g, 0.14 mol) and potassium carbonate (67.72 g, 0.49 mol) in 200 ml. of dimethylformamide was

.. stirred under argon at 60" C for 15 minutes. To this mixture was added over 10 minutes thyt bromoacelate’
. 85 {2456 g. 0.143 mol). After the addition was complete. the reaction temperature was raised to 75-80° C.
After 30 minutes, the reaction mixture was filterad. The filirate was concentrated in vacuo. The residus was
partitioned betwaen ethyl acetate and water. The organic extract was washed with water (5x) and saturated

sodium chlgride solution. The organic extract was dried with anhydrous sodium sultate and then the solvont

was removed in vacuo, The crude product was chromatographed on silica gel eluting wnlh ethy! acetats in

40 hexane to give 37,16 g (78%) of an oil.

2 n-Butyl-1-{{2-chlorophenyl)methyl}- 4-amino-s-carboethoxylmidazole was prapared by the foﬂowmg
procedure. Sodium motal (2.54 ¢, 0.110 g-atom) was dissolved in absolute ethanol under argon. To this
solution was added a solution of the above-propared product (37.07 g. 0.110 mol) in 175 mL of absolute
ethanol over 2 15 minute period. After the addition was complote the reaction mixture was stirred for one

45 hour at room lemporature. The. resulting sofid was. collected, washad with water and air-dried to give 25 g
of product; mp 120-121°C.

'The 4-amino product was fluotinated using the procedure of K.L. Kirk and L. COhen JACS, 95 (14),
4619 (1973). Fluoroboric acid (48%, 180 mL) was added to 2-n-butyl-1- {(2-chlorophanyl)methyl}~4.ammo -§-
carboathoxyimidazole (10.76 g, 0.032 mol}.in a quartz flask. The resulimg solid mass wag Sonicated and

50 stirred vigorously to form a suspension. This suspension was cooled fo 0" C and thon sodium nitrite (2.80 9
© 0,0408 mol) in 5 mL of water was added slowly. The ice bath was removed and then the reaction mixture
was irradiated for 20 hours with a 460-wall mercury vapor lamp placed in & quartz immersion well, cooled
by circulating water. The reaction mixture was cooled to :20° C and the pH was adjusted (o 6.4 with 50%
aqueous sodium hydroxide. The product was exiracted into ethyl acetate (3x) and the combined extracts
s5 wero washed with water and saturated sodium chioride solution.  Tho organic exiract was. driad with
anhydrous sodium sulfate and concentrated 10 give 8.43 g of a crude product, which was chromatographed -
in sifica gol eluting with chloroform to gwa 4, 3’1 g of 2-n-butyi-1 {(2-chIorophenyl)methyl}-4-fluor0*5-
carboethoxyimidazole, .



- 3-(4- t hi azol yI ).pr opanoat e, met hyl
,3 4-tetrazol -5-yl) propanoate, and nmet hyl
osyl pyrazol - 3-yl ) propanoat e; the products are:
-butyl -1-{(2-chl orophenyl ) net hyl ) - 12% i m dazol
-(4-thiazol yl)nmethyl -2-propenoic acid,
3-[2-n-butyl-1 -{(2-chl orophenyl)rret hyl }-1
azol’- 5- yhi§ c@bdeihold; Borbotiret waazahvelied ko et doyrbspnding cifemel deriveties dbllowing the
. procoedure of Exampls 17 (i and ii).
3- [ 2- n- but y| - 2@k reke-ahiombbrytrydthyiet-tugrlo-drivyimidadels ofas Soptefted iq @%%ﬁa%urw% me
t hyl - 2- pr opblo®pltengmiethy!}-4-fil§oro-1H-imidazol-5-yl]-2-(2-thisnyl)methyl-2-propenoic acid following the procedure
Exanpl e '28 of Exalf@’le(E)(HS)-r[Bmacmg Bwthy||3(1p{'f(d20m¢vlamﬁ@m¢e Aty @ thanyl-proganqiigr e 126-

Q I\)U‘I(DCDOO
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H i m dazol -187y8.) - 2- (2- t hi enyl ) net hyl - 2- propenoi ¢ Aci d Anhydr ous
hydrochloric acid (20.5 g, 0.562 nol) bubbled into a stirred sol ution of
val eronitrile (31.8 g, 40.0 mL, 0.383 mol) in nmethanol (13.47 g, 17

nL, 0.421 nol) which was cool ed by a E¥BP&RERtone bath. The 15 reaction was
capped tightly and then stored at 10[err] C overnight. To this solid.

m xture at 10[err] C under argon was added- 100 nL of t- butyl nethyl
ether. Once a_free-flQ i i S
col | ect ed Exemupisli{Gels A2 A M

i mredi ately placed i n a vacuum desi cat or over phosphorr c anhydride and

sodi um hS7dr OXbéj ﬁme SElri’tar% Qe O/Qre QJr lﬁﬁr(g%r & 6ta wtbnal (prepirgd E\?{ho
hydr ochl ori Z’?d % u"‘ILG’Q%'[ :{n 8). lhe JHpOia gﬁa

Synt hesi s, "R ?%!5’ fo 519 mxture of val er am di ne net hyl

et her hydr ochl ori de (37 91 g, 0. 25 ol ) and 50% aqueous cyanam de (13.53 g,
25 L, 0,322 nol) cooled in an i ggmpRlsh was added portionw se

anhydrous di sodi um phosphate (12.01 ¢g-~0~0846 nol). After the addition
was conplete, the ice bath was renoved and-an oi.l, and solid began to cone

-aU

out of solution. After stirring for an additional 30 mnutes, the oil
was decang Esingrmﬁgr-iJ{re.cse,lopnényrmamyrgmrmabrwsawpar-ﬁmdazonwmzmnmmetmeanooéhﬁic
and di et gyl Was arso aessolved 1n diethyl ether. The
conbi ned organic extracts Were - wasfiéd with saturated sodium chl oride
solution and then dried with anhydrous sodi um sul fate. The sol vent was

~renoved in vausig 2en-tgiy-e(E2Blotphegyindithyi4-ofucwathyn Byraidaenibeiarpoxaldebdy | (Pwpsies by
To a sol ut it@atingfthet dveresponditignicbronad topipowtl hvéth tiilaprastient] iodide wed ¢opeerDig thy pragedumsof
mol ) in £2Fxahplepo giesdhetitie compoundet hanol was added in one portion

2-chl orobenzyl am ne (33.39 g, 0.236 nol). The reaction was stirred at 30
roomtenperature for 2 hours and then the solvent was renoved in vacuo to
give 55.4 g (94% of a solid, whBSEPRPR i ndi cat ed the absence of the
nmet hyl ether functionality; The secondary ami ne was al kylated

using th¥® follow ng procedure. A mxture duct red above
(35.0°g, O. 14BWPP'°S$Pafﬁ%F§§'§I°dnYS@ar'HBWBP 2‘?@7"%7%" '°'8‘%8‘eﬁ§ Y™ 'n 200 nL of
di met hyl forzn’ﬁ yhenzyl bromide, cf\')él rred under argon at 60[err] C for 15 m nut es.

"To this mx} ?t?sgéﬁgzy H&@ge 10 minutes ethyl bronpacetate 35 (24.56 g,
0. 143 nol i e i t

i sed t °"°°‘°%?<r¥@ B EfRleC uebRAOICHISH Dol AOBGNE i iy
fil t.er?d- oLt g3tk R hibidd ‘éﬁ?&qgm’éﬂ nfe@yi-SlpiBpen@Sacid,
partitione %2 E% elrt' 1#‘@%&2& 5- h@-(ﬂhﬁgnh?ggﬁ&%spnﬁ?sﬂm%a @S hed

‘With water k&l ¢ methy S P@Araaz6tL o blehion Rimtty PRpropeRéic Ridgani ¢
extract ygas dr. e gﬁ 8%“958'3, um sul fa‘{ﬂe and tLen the sol vent

was renoved in vacuo The crude product was chronmat ographed on silica gel
eluting with ethyl acetate in 40 hexargnpleszgi ve 37.15 g (79% of an oil.

2 n-Butyl -1-{(2-chl orophenyl) net hyl } - Z=am 1o- 5- car boet hoxyi m dazol e was
prepared by the follow ng procedure. Sodiumnetal (2.54 g, 0.110
g-atom) wAS dirasolowig mehybdd®pbiutpiaperioaianal prepasdrs aiEgample I t hi s

sol uti on wasett (H3-(Bn-balivtidamtokyphdnginsdtyle Himidaalbad-2/E-SirogimetigiR-gpegoalen. 110
mol ) in 175 nihigfs tmaoad Wil Boron tribroraitidamusthyisude chicridd Bt ragrm tempedature) feycpix haprs @pd e
addi ti on wethe cactioh ethduré lseondeaset Ruhtrasiest tvifl @ migiuse glrethy} acgtalegind wier- Jiy wagbagrothyt
room terrpermmledavrar‘l'm'@sonwmratlomg solid was coll ected, washed with water,

and ai r - o i €2 yitw-e1@-Sydspoxyehenyopthyt Woidezol-prgh 3 Phignymptay! 2pprspencic acid. " T
4-am no product was fluori nated usi ng the procedure of K.L. Kirk and L.J.
Cohen. JACS, 95 (14),

- Example 33



4619 (1973) .- Fluoroboric acid (48% 150 nm) was added to
2-n-butyl - 1-{(2-chl or ophenyl ) net hyl ) - 4- am no- 5- car boet hoxyi m dazol e
(10. 75. g, 0.032 nmol) in a quartz flask. The resulting solid nass was
sonicated and 50 stirred vigorously to forma suspension. This suspension
was cooled to O[err] C and then sodi um ni 18 te (2.80 g, 0,0406 nmol) in
5 nL of water was added slowy. The ice bath was renoved and then the '
reaction m xture was ‘i rradi ated for 20 hours with a 450-watt nercury
vapor | anp placed in a quartz i mersion well, cool ed by circul ating
;Nat gr ) Th te{hr @@;@t{’; QfBufﬁhﬁHJ(f(@cHWh&@%&ﬁyl t9RRERIS: Vif2- @nstoﬁyhﬁeumb-pmmo.@m.&lst ed
o] Wi '
into ethyl acetﬁamm(ewé n-Bigl- 1t(btem&q:mammsthmmraséza-ﬁmommu\whes}orwstn&m.m.ae
wat er and sainugadoR thtrashlidenvas iraisled@o §iGS tib EQNBroMELAYDINERENCWIRN Wad bhyvBtSordihite
wth . anby deqling 12hzabEySoM. §.00inRleeNEneC iR NSRATdrdLiraT to Gived 2-Ubuldnyda -(@cHidropRenyt)-
crude pr oducimethyhiiHahidears-citbecaehygr aphed in silica gel eluting with
chl or of or r‘mt 0 (ihe @bdke Plopgred fntermediate and the 3- -{2-thienyljpropencate of Example 1 in the procedure of
2-n- but y| - 1- Egddrptenl was ogiddngive) the titeycbipotad: mpe 6228 C. car boet hoxyi m-dazol e.

27 , Thi s carboet hoxy conpound was converted to the correspondi ng

5-forrry| derivative follow ng the procedur & of Exarrple 17 (i-and ii).

2-n-Butyl - 1- (( 2- chl or phenyl ) net hyl } - 4- fExerepled45- f or nyl i i dazol e was

converted®o E3-[2-n-butyl-1-{(2- “chl or orophenyl)rret hyl'}-4-f{uoro-1

H-i mi dazol -5-yl ] - 2- (2-thienyl)methyl -2-propenoic acid follow ng the ’

procedure 5 of Exarrpl e 20 (i-i v) | aci ng net h¥l 3- (4 pyr| dyl ) propanoate -

with nethyl 3- b3-[&) ~{{2-shioton thyhyii-imisdazol-5-yl}-2-( pRmpthyl-@-propenoic Acid

Exanmpl e 29 10 ‘ (E) 3-[2-n- Butyl 1 {(2 chi orophenyl)rrethyl} 4- brom) 1

Hi m dazol®5-y 2 thie z\ o en0|c |- :

procedure of rf?ﬁ ?1‘8’ %‘g P'ﬁé(" W%‘: pllgrdn ‘gﬁ’ g‘g a@l’&"ﬁq'"e

(prepared by ™y ewer 2, °t" ﬁz 'Up§pa' nve to ip'?:? g ghorophenyl-

title conp ouﬂ;'a h 9'35 ggg H-am -hydroxymethyl grOup | oxidized using mahganes dioxide

Exa rrpl e 3 ure xample 1 {iij. The resulting 2-phanyi- (2~ch!orophanyl)methyl-1H-smidazol-s-carboxal«

(B)- r; {55 TP JPRSRERST FraTeiy Y v rety 2-*“'%39‘113??""1%" N
yl]- 2 (2 thle yP met hyl - 2- propenoi ¢ 25

_ ACI d - Usi ng '

2-n-butyl - 1-(2-chl orophenyl)rret hyl-- 4- tréx;,*d,pgsoet hyI 1H i m dazol - 5- car boxal d

ehyde (pregpared by treating the correspondi ng 4-brono- conpound with

trifluoromethyl iodide.and copper) in the procedure of 30 Exanple 20 gi ves
the title conpayigh pracedurs of Example 34 using the following amidine methy! ethors: .
Exanpl e 31 @RH,C=NHIOGCH,Rhdt he procedure of Exanple 1, using-in pl dce of
2- chl or obenzglHs=omiotn,), t he fol l'owi ng:. . 2- et hyl benzyl br oni de,
4- met hoxy aena ioibwisy Prébocts BB dblained: 4- phenyl benzyl brom de;
' (E)-3-[2-decyl-1-{{2-chlorophenyl)methyl}-1H- imldazol-s-yl]-2-(2~2htanyl)methyl—2-pmpenonc acid and
(E}-3-{2-sthyl-1-{(2-chiorophenyl)methyi}- 1 H-imidazol-5-y{]-2-(2-thienytimethyl-2-propenoic acid.

w0 ' Example 36

{E)-3-[2-n-Bulyh1 -{(2-chlomphenyl)methyl}-d-formyl-1 H-imidazol-5-yl)-2-(2-thienymethyl-2-propenoic Acid
&85 . . i X - g : .

The title compound is prepared by dilute hydrochlonc acid hydrolysns of the 4-t-butyldimethylsilyloxy
group of ethyl 3-{2-n-butyl-1-[(2-chlorophenyl)methy!}-4- (t-butyldimethyl-silyloxy)methyl}-1H-imidazol-5-yi}-2-
{2-thienyl)methyt-2-propsnoate. prepared as in Example 20(ii), tollowed by manganese duomde oxidation of

- 50 the 4-hydroxyrhethy! group to the carboxaldehyde
Exémple 37

56

© B[ 1-{2-Adamantyfethy!}2-n-butyl-1 H-imidazol-s-yl]-2-(2-.thienyl)methyl—z-prope'noic Acid



- The 5-hydroxynmethyl group is oxidize

40 . and using the phosphonopropi onate of Exanple 1,
(MO [err] P(O CH(CHerr]-2-thienyl )COO\/E the follow ng products are
obt ai ned:
(E)-3-[2-n-butyl-1-{(2-net hyI phenyl ) net hy&b 1H i m dazol - 5 yl]-2-(2-thienyl)
met hyl - 2- propenoi c acid,
(mE% h)3’ | - [ g Br but yl tlre{ 3 1na%h0 Y;BQH?&?\XI (20”795?1 dus&pt&‘;wl@h?lgggg (11 erk ]n metlgy%eng thoripjg | )
wa a i h i l) C ar

(8,312 gr i oo ;ﬁ} & N igg’aw RO S T

4% & ndt stand at roo erature for 4 days, then
E;(alrrﬁl Exgz clonc ated an tf gﬁaﬁfﬁ éﬂ‘f\ ro%«de (%grﬂg)a;l&ea"imﬁl %ﬁ)%aol

ract nde ceio ere and. congcentr ted 19 i hromatograph

( E) 3- [ 2- mibfﬂ:te\ 1 e no'f'?h‘i 8%% éolﬁﬁ}m )1 [gﬁ' yIF yhzcg % ¥1 |
)met hyl -2-p Corepared compound |( |4 ) bt %m‘% Eb 6} Q«'ﬂh 515 L TRy é«der(sz
met hyl ene (Hﬂnoeftﬁaqa (&o )3 Bnd REP S kb vtag %on%brﬁra@@%oﬁre@ Vel Mstirred and tilbRod 1o
r eact i Onyigrk U @-(1-SuameBERTE h-SULs Wi sy hilidoR, TReXhydFoRyrhéin/e bidl) wiCSidRbe
and wat er. pfhenuiAg e Shildzbly bompound (BLLEHHR rlardRdse AiokiBS (20 ¢F WPBOER 200 ) to §Re
(B - 3- [ 2- n-1pg t/admredifidmipeci s prieeos-bamddydnyeel H- | M dazol - 5-yl - 2-(2-thi enyl
) et hyl - 2- pr opiggstbsyiathb Q.563 g) was coversd with 5 mi of tetrahydrofuran and 2 ml of 2.6 M n-buty! fithium
Exanpl e 33 in hexane was added at -78° C. The mixture was stirred for 16 minutes, then methyl 3-(2-thienyl)propencate
28 15 (0.89 ¢) in 3 mi of tetrahydrofuran was added. After 20 minutes, 1.04 g of 1-[2-{1-adamantyl}ethyl]-2-n-butyl-
(E) - 3- [ 2- ( tirmiBadol5ydroxaldebiyda inChinDol eytrireytrghudaimebsashds: dnd-thanmnidmeoras Stirgel lor 20 hidutbhi e
nyl ) met hyl -a-787 OpEweomigturdotasl podied into 40 mi of Aatortéd @menowfim chioride in water, extracted with
2- n- but y| - kiheR dddyl owopigsesium) sulidtdfilterdd, kbaceniralel orid-cBrogatobrmntzel de siichegehelaling with
N- br onosuc @Ptietfiytiecetate and 30% bexarede giveemetvt (12 ichdamantyDpthypdi-betdd HirgdagdideylitSh e
2- (1 - brasmbisirextar@wieggmehompinedte. Fas! deh pthisnomneung tie anethylene joride ¢2bt iy ras
1, 8- di azabiaddad] bfimethylayingaidioe {1.256dhdnecatie Brtupifa ST Lglarpstagdes diepwise. The mixiure
2- ( 1- but eny¥e§ stireddorcqap dpipthempauied into waterasd wptked up to give 3-acetoxy-3- -[1-(2-(1-adamanty!)-
H-i mi dazol etviade %l‘l”d@ﬁ ‘55'3" 2-thisnylmpitaylaeeAPe % epar ed | nt er nedi ate and the

3-(2-thienyl) ?P@Y?o%{ Phi1e 9_-2 “raﬁ '"fﬁ*?é Who Ricyglol5.4.Olundees7aoR (b MY ig 5 -
used to 29| epﬁ 0 i Ftégoc%ﬁ’igbﬁﬁ'ﬁ‘g f hopr. Jhg pixura was concentrated, thon stirred with ether.
nted and dned terod concentrated ang ¢ romatographed to give methyl 3-[1-(2-

Exanpl e ‘Z eiher layer was deca
(E) - 3- [2 Prﬁ ?Eg‘ reqty! i‘ ’%PIPW’d 1‘1?: mr%ﬂﬂ%{gz“y%“}%z 1‘°a§ Whienyl)m
et hyl - prg{? 0(5 sle 51%%?25 ro no using gotassium, yg?mk% 09w
Met hod usl ?1 i e nethyl ether in place of val eram d| ne
nmet hyl ef her, 2 phenyl - 5- hydr oxynet hyl i mi dazol e i s prepared and converted
to 2-phenyl - 1- (2-chl orophenyl)- . th 5- hydroxymet hyl - 1Hi m dazol e.-
ogg:t's-m‘rg manganese di oxi de by - t he
procedure of Exanple 1-(iii). The resulting '
2- phenylg1- (2-chl orophenyl ) net hyl - 1H-i mi dazol - 5- car boxal 25 dehyde i's
used in tEg.305-RBEYMLIR-RibrobReATIIMNeByIR4d-cafoky) Mt HIRIBION-5-31)- b2 m.bmwihmrﬂmama to
give the tTTIe —Cconpound.
‘Exanpl e 35 30 _ By the procedure of exarrpl e 34 using the follow ng
am di ne met hygre{2resusy-1-{(2-chiorophenylimethyl}-4-hydroxymethyl-1H-imidazol-5-yl)-2-(@-thienylimethy!-2-
40 propenoic acid, preparéd as in Example 19, is esterified with 4-methoxy-bonzyl alcohot to give the p-
methoxybenzy! proponoate. The 4-hydroxymethyl group in acetone is oxidized using &n acidic aquaous
- solution containing chromic acid (Jones' reagent} and the ester is hydrolyzed using 10% sodium tydroxide
to give the titls compound. .

4% .
: Example 39

5(E)-3-[2-‘ﬁ-8uiyi-1 -[(2-chiorophenyl)meth&I]-4-carbamoyl-1 H-imidazol-5-y1}-2-(2-thieny!ymethyl-2-propencic Acid

4-Methoxybenzyl  (E)-3-[2-n-butyi-1-[{2-chiocophenyl)methyl}-4-carboxy-1H-imidazol-5-yl}-2-(2-thianyl)-

- methyl-2-propenoate. prepared as in Example 38, is treated with oxalyl chioride in methylene chioride at

ss 0°Cto give the acid halide which is (reated with ammonium hydroxide and tho ester is hydrolyzed to give
the ttﬂa compound. .



d rr']H[err]C-NH(OCI—l[err]) and Cerr]Herr]C=NH(OCH err]); 35 the

e
foll ow ng products are obtai ned:
(Er-3-[2-decyl -1-{(2- chIorophenyI)nethyI} 1H—|n1dazol 5-yl]-2-(2-thienyl)ne
t hyl - 2- pr openoi ¢ aci d and
(E)-3-[2-ethyl -1-{{(2-chl orophenyl)rrethyl }301H-|mdazol 5-yl]-2-(2-thienyl)me
t hyl - 2- propenoi ¢ aci d. 40
Exanpl e 36 Exampla 40
(E)-3-[2-n-Butyl -1-{(2-chl orophenyl ) net hyl }-4-fornyl - 1Hi m dazol -5-yl)-2-(2
-t hi enyl ) met hyl - 2- propenoi ¢ Acid The title conpound is prepared

by diluteg thQ rs?é’# B 1G22 oo R e iRl ol Bactoy - itk ol RS s, ke th?'?(2y

group of et :
3-[2-n-butyl - > 1-[ (2- chl or ophonyl ) met hyP P8R 88 ™ i et hyl - si |yl oxy) net hy! ]
C-TH m dazol -5-yl ] - 2- (2-thienyl) nmet hyl - 2- propenoate, prepared as in

Exanpl e 20(11 )rcealify e \ehioRNorMANERASHE 4 48 R Exdahd 99 b & i
5 h?/rglr gxggeammgﬁzd‘wWQxEQQrbﬁﬁgﬁéQ%&Juﬁi? Qrge. B . ég@‘"”‘an‘ﬁ’e instead of

3-[1-(2- Adamantyl)ethyl)-2-n-butyl - 1Hi m dazol -5-yl]-2-(2-thienyl)nethyl -2-
propenoi c Acid Example 41 ' '

29 A m xture of 2-(1l-adamantyryetfanol (10.7 g and

dii sopropyl ethylamine (11 m) in nethylene chloride (70 M) was added
to triflic anhydride (16.75 g) in nmethylene chloride (70 ml) at -78[err] C.
under ar gon. (ER3-2erButyl-1- ~{{4sarbonypiregyliediy itk imidezola-yH- 283 mronﬂl)méihflerproéﬁaom\uut es,
1-acetyl -2-n-butyl -5-(acet oxynet hyl )i m dazol e 1 n nethylene chl'orT de
(50 m) was added and the m xture was allowed to stand at room tenperature
for 4 days, t 1§ thesprocegdvre oh Exemnial 1 dildMptaent & diibandalivs Methed Bladsing wicaihorfi@ifxybertkyium
hydr oxi de (ﬂ%"‘r‘ﬂ Hlace @f 2-chiasePonivl HcaboiOheriitle hmpound warerrepared:angt 258652 6. wi t h

net hyl ene chloride, dried, filtered and concentrated to give an oil.

Chr omat ogr aphy (silica gel) in nethanol -chl orof orm gi ves

5- acet oxgrret hyl - 1-[ 2- (1- adanant yl ) et hyE¥BR 42 but yl i nmi dazol e. . The
above prébared conpound (5.4.9) was stirred at roomtenperature wth

pot assi um hydr oxi de (5.2 g) in ethanol. (200 rr1) for one hour. The

m xture wg (_in ent1r ed, purrﬂed |ntlo at er, Stirred p‘d flrl el ed to 10
give 1-[2 ALY (4 : ."“ 8zQ) Syl (2 u-x-! propgrgis Acid
hydr oxyngt hyl group was oxi di zed by refluxing the inidazol e corrpound

(51.1 9) Wi th ANg éj' At aldgh l 20 arg ! nese dioxide

1-[ 2-(1- ada&mm ég%gﬂor re aigﬁrfﬁ) 'dg"%l’ uk Sﬁﬁg éié?lslr e ?y-f%% ar%am mffn o

Dii sopropyl mW2 qu of ‘cli yffcﬁ b r&%ﬂ\ io
vé raho oe\Hslled ith

m of 2.5 Nbrﬂpé?é&;ré/ undel B@b.um four deiyEl Q)éalﬂl? w%%e
M xt ure ¥RSeombindd @flatbd werbD paHitlAHdE Batwdeh Clet gRd PttigNdthot Iq;thsQe'Oﬁ(1
(0.89 0) i NuéceBdivefwith MaloPBABMb Ldrdd oV $na ﬁﬂ suffdid &la c%chﬁﬂ'a'in R&er vaco toggr@
1- [ 2- ( 1- adazymif of kn@ifpii-pic d?cyrhé’c intdazole-5-didbhgtZ Ol - 5- car boxal dehydo in

‘of tetrahydr ok uibaue vEdihybal6RehoRBIBy H3RBI0BberkoME(5 108 G, K020 'niok .4, Phtent Blod, e%whsaﬁand
at - 78[ er r | Zh-buliie-plvbloylikymetigamifaaols SQIdbHYHE (448 gID.0mf7 nsohtwas Adakd aBIOVOO LR argon
chl ori de<oi rondthewrs. Repdatoadritardtionivith ether gaet 6188 of drcryeiilinevean. A'RgIRRAdnbMNG wAfiR 10D,
filtered, outethyl acdataiwssnstirrechiooN® hagy heo mbof 534 hqueds §eliuradatbibhatg) Thel liyars were
70% et hyI aseptraice tarmiv@09ddyex arsbed witgetiny ansatblydnd the combined-orgenic layers washed with
3-[1-(2-(1- wathn reded o) dagrpdigm 2ulfateland y¢nc1rmaiedmdgiwodn-dﬂ.- G}Hrqma&graﬁlﬁy of this oil over silica
hydr oxy- 2- (Sutingh el nwithrretty \dchiptebexane &t 0 . gaTepu)a &7 oty 2-pfoutyHi-{(#-cadrgimeme chigrophany)-

met hyl en€ dFﬁ“Uﬂ'!“d%z ep%aldghydenas = added 4-di net hyl ami nopyri dine (1.25 g),
then acetic A h\y&r@ y SZ(EWP propiegate fid e 086 LA Wes. pranaed by Slifgingea solutionpd sliethyl
stirred forét pte ( ) onéh pejasgiymdiydigriee (f 18e BOTHE Mol iy 20Paml of ethanol

3- acet oxy e 1L gt roara ?Fﬁ-??f r for 12 daysion phgcr gyr,l{yrmjp fempving the solvent under vacuum,
H i i dazol ﬂﬁt‘g}r"fg? o the (eéld?rn %ﬂ?’r w&'fr'm r")emqt!ﬁz? !ﬂ’é"‘“‘ aqueous hvdr?ﬂ@"as%wdpr'aﬁawd
conpound o £

in 25 tol usglra : '?d stq:( 'B' °f ndec "Z’deﬁga( "%"l?re |
was concentlg '°" " u%at }m %ﬂhenyll)' C?gi iﬁ ﬂ! wr o
and dri ed, ird e T é’on waé?ir s ou‘fﬁe@m .oﬁ?ﬁahrﬂroruene and

- 3-[1- ( 2- g chromatography of the residue over silica gel using 2:3 ethyl acetate-hexane for elistion gave 0.39 g of the
diester of tho fitle product. This was hydrolyzed in 2:1 ethanol-waler with & equivalents of potassium

- hydroxide for 18 hours and worked up in the usual manner to give 0.260-g of final product; mp 234-236° C.
The NMR of thus product was in accord with its structure.



(1 adanantyl)et hyI) 2-n-butyl -

H i m dazol -5-yl ]-2-(2-thienyl met hyl ) - 2- propenoate This ester (0.63 '

g). Was hydrolyzed in ethanol (10 m) using potassium hydroxide (0 18 g) to
gi ve the title conpound, 218-220[.err]3 . 30

Exanpl e 38 35 (E)-3-[2-n-Butyl -1-[ (2-Chl orophenyl ) net hyl ] - 4- car boxy-1
H i m dazol -5-yl ]-2-(2-thienyl)nethyl -2-propenoic Acid
(E)-3-[2-n-Butyl-1-[(2-chl or ophenyl ) reéidiyd 43- 4- hydr oxynet hyl - 1Hi mi dazol - 5-y
|]1-2-(2-thienyl)methyl-2- 40 propenoic acid, prepared as in Exanple 19, is
esterified with 4-nethoxy-benzyl al cohol to give tho p- met hoxybenzyl
proponoate. The 4-hydroxynethyl group in acetone |s oxidized using an

aci di ¢ aqUERHE-n-Butyl H-{H-selfomamidophwnimethpie}- itHmidarples- il (E-thiaiphasthy2rfoperois deirt )
and the ester is hydrolyzed using 10% sodi um hydr oxi de to give the
title conpound. 45

Exanpl e 39  The procedure of Example 42 is followsd using 4-bromomethyibenzenesulionamide (Brasellon, et al.,

5(E) - 3- [ 2- Muﬁm 148, (1965 FPUMOPHRIN | 9f oty |4fbrapopaihSrAdiprobenaosteriie) give thes tp | -

2- ( 2- t hi'en{@MRR¥Ithy | - 2- pr openpi ¢ Aci d 4- Met hoxybenzyl
(E)-3-[2-n-butyl -1-[(2-chl orophenyl ) net hyl ] - 4-car boxy-1 '

H i m dazol -5-yl]-2-(2-thienyl)- net h%rl - 2-propenoate, prepared as -in
Exanple 38, is treated with oxalyl c ® & in nethylene chloride at 55

O[err] Cmto give the acid halide which is treated with amoni um hydr oxi de
and theester is hydrolyzed to give the title conmpound.

30
(B)-3-[2- y
-5-yl]-2-(2-thienyl)methyl -

Pr openoip AC'qu ocedure of E amyeeétré i Lchﬁsﬁé P:f BiRGtty1-b HheHIoHR ol (orbHaRB HofAd
as L Exomly AR AL AW S e !amrrsramo §hory
girves the pih nﬁroﬁ MR Fosuccinimide) to give the fitle compound.

zol

Exanmpl e 41 '

(E)-3-[2-n- But yI 1-{ (4-carboxyphenyl ) net hyl } - 1H i m dazol e- 5-yl ] 2-(2- thr eny
|) met hyks 2- propenoi ¢ Acid 20 Byaniphespr ocedure of Exanple 1 [ (i

Method 2, (iii) and (iv) Method B] uSTHg 4-car bonmet hoxybenzyl - al cohol

in place of 2-chl orobenzyl- alcohol the title conpound was prepared np
250- 253[err] C.
: (E)-3-[2-n-Butyl-1- 5(4~carboxy*3~chlorophenyl)mathyl} 1H-lmrdazol-s-yll-z-(z-th:enyl)methyl-z-propenorc Acid
30

The procedure of Example 42 was followed. using ethyl 4-bromomethyl-2-chlorobenzoate '(_U.S. .Patont
No, 4,837,333} in place of ethyt 4-bromomethyl-3-chlorobenzogte to give the title compound'. 245.245 C.

35
- Example 52 :

4

o

(E)-3-{1-{(2-Chlorophenylmethy|}:2-propyithio-1 H-imidazol?s-yl]~2-(2-thienyl)mathyl-2-propenbic Acid

() S-carboxymethyl-1-{2-chiorophenyl) methyl-2-thio-1H-imidazole
45 . : ’ : '

A solution of 2-chiorobenzylaming (14.2 g, 0.1 mol) and triethylamine (13.9 m{, 0.1 mol}, in dimsthyltor-
mamide (100 mi} was treated with methy| chioroacetate (10.8 g, 0.1 mol}, and the mixture was heated at
60" C for 3.5 hours. The cooled reaction mixture was diluted -with other, the solids filtered and the
50. concentrated fillrate was flash chromatographed over silica gel with-6:5 hexano in ethy! acetate to provide

153 g (71%) of homogéneous methyl -2-[N-(2-chiorophenyijmsthytl-amincacetata.- This prodict (15.2 g.

0.071 mol) in mixed xylenes (100 ml) was treated ith 98% formic acid (2.74 mi), 0.0711 mol) and the

mixture was relluxed from 2.5 hours with a Dean-Stark water separator. Evaporation gave 17.1 g (99%) of

methyl 2-[N-(2-chlorophenyl)methyl-N formyt)aminoacetate. This formylated product (17.0 g, 0.071 mol) was
65 dissolved in ‘methyl formate (3.3 ml, 0.216 mol) and added . dropwise to.a sodium mothoxide mixture
prepared by adding sodium metal (1.79 g, 0.0778 g-atom) to tetrahydrofuran (326 mi). followed -by slow

addition of methanot (3.15 mi, 0.0778 mol). The combined mixture was stirred. at room temperature for 18

hours, then evaporated to dryness. This crude product was dissoived in 50% aqueocus methanol (200 mi),



Exampl e 42 25 ' : :
(BE)-3-[2-n-Butyl-1-{(4-carboxy-2-chl orophenyl ) net hyl } - 1Hi m dazol - 5-yl ] -2-(
2- t i enyl ) met hyl - 2- pr openoi ¢ . Aci d A suspensi on of 2.

butyl i m dazol - 5-al dehyde (16.92 g, 0.111 , prepared by manganese di oxi de
oxi dati on of the al cohol , prepared in Exa%%l e 1, Method 2), chloronet hyI :

ﬁ{)?’;ﬂl ?Lezr()(z)}“’ o \%th quargc{sgm A dang F4 fg |u\:;\3§ ?otora @dp%& %pgo ﬁﬁxg(rt%frc:vr;s §"\:éo[d g >
under. ar gon A cd Hed
with ethe ('E a?.&’ wsﬁ%g Rl §1¥‘Fé?4 re if@ rﬁe@g"’t b tﬁe eh;°£

et her ands Wa,t,oe{H,m go,ep ghyphase Was ucc
and brine, dried over magnesium su)fate and concentrated under vaccumto

give 23.6 g of 2-n-butyl-1-pivalyl oxynethylim dazol e-5- al dehyde.

A nixture of et hyl 4-lnqaeigRihyneiitlseuBBERARRL BB HImicRkoR20 M0l , U, S.

Pat ent No. 4.837, 333;band PRlyRoiiHs ARbBroby

2-n-but ylswp 1- pi val oyl oxynet hyl -i m dazol e- 5-al dehyde (4.45 g, 0.-0167 nol) -was
heated at 100[se s W Gaaroatygehyih2-chiebphdSneiwi-a-thilRapadaasle t(Z igh F@trhmg, i h
ether gave 6eeBls @O0 afl), 5% G6qNSH Sdrbdnate sbidtloh (40AnISAAS PRBRI bRdINiaS (4trklj Bt Brid)twaks ReatddCht

m of ethyl sEcetoat®hwes Tod bigsradiajed wad sGpataur disdvotdn rmgfbsitin iffatd Sdaghatited to

sodi um car b&pay ef crideerddagt STrituratien @ith sther poegE N &8 @ (7 1 %) lbes-egihta@nidhyl- tigaehionpighgyl

with ethy$ eelbyiiepyliieH-iniaztantyip98d1 oF (rominexaheayer s washed wit h. wat er ,
dried over magnesi um sul fate and concentrated to give an oil.

Chromat ography of this oil over silica eluting gel wth ethyl

acet at e/ hexaﬁ't%E

B 1-@chigemphenyiingpthy b2-grpoyithio- tH-imidazol-6-yl]-2-(2-thienylimethyl-2-propencic acid
2-n-butyl.-1-[(4- carboethoxy 2- chlorophenyl)- 45 _

met hyl ]i @ dazol e- 5- al dehy

2- car boxy- 3- ( golition, 5) F’B "I?H‘dt'b‘zﬁcﬂ'&’°§hef‘3@“‘9¥ﬁ"2rﬁfﬂ9)/"%3* ‘PY‘@ #ola @d4 gy 11§ mmol)
stirring a W%’P{d ‘H [#as cooled_tp piBofiy P‘f?éla@ﬂ'ataéd of it ?}%Q'H@[" um
and pot assi ) as Gd@?g pY‘r‘fﬂ “ei ‘H““E’f?d"’ﬁt “’(ﬂd t7ﬁa(nt9f 15 “°“'% Rr
argon at _r o t° ' '“9 %’Wb‘e‘? gotic
sol vent &h d cﬁ) w::tse extr ]%nﬁ é: réig a g rac g\ ’ h :\;;ter.
aqueous | aye st , l { s§ éf 5? g .
%av?er 'ih 1) met gprﬁpy hP-tH

A sol ution

tol uene Was a n§vaa do g by th roe 8% QJm lo t( 31 or 1enyl)
2 but fbtht: @&EE@/ o5
n . y|l_,3 ,@%ﬁ xfﬂﬁfymmﬁ{ % Eﬁr :ﬁm?) 5 rﬁy %é% tol uerlt) Hyis

Tvvr ce hour 1 ntervals, an addrtronal 1 g of the hal f - - aci d,

hal f - ester was added, and t he solution was then refluxed for 17 hour s.
Evaporation of the toI uene and 55 chrgmhogr aphy of the residue over
silica g using 2:3 ethyl acetate-hexane foOr elution gave 0.39 g of the
diester of the title product. This was hydrol yzed in 2:1 ethanol-water with
5 equi valents of potassium hydroxi de for 18 hours and worked up in the
usual MaNNeE)-8-H{142-OerdPh@Ginanyii2-fropeayithipn Bakicdzy-sap)- 2@ 4niFGhatiy-3- Eippenorc Aa"dne
NVR of this product was | n accord WItTTItS structure.

31 w0 rrpl e 43 5
(E)-3-[2-n- Buillys tittecpmgound I#mwﬂd@phemw Procading|of Exahild 46 ehngaliy! §wy'ldp4r29l(@-0[ h
1 enyl)-net HVWV breypighenoi ¢ Aci d . The procedure of: Exarrpl e 42 is

fol |l owed usi-ng 4-brononet hyl benzenesul f onani de (Br eselton, et al.
Anal . Chem , 48, 1386 (1976)) in place of ‘nethyl '
4- br omon®t hy| - 3- chi or obonzoate to gi v@.’ﬂ%ﬁtle 10 conpound.
Exanpl e 44 _ : _ :

(E)-S-[{t ~(2-Chorophenyt)methyl}-2-pantylthio~1 H-imt’daiol-svyl}é-(2-thlanyl)methy|-2-prop‘enoic Acid
50  — . . . . :

Thae title compound is prepared followmg the procedure of Examp!e 46 using t-bromopentano in place
of propyl bromtde

55 : ,
- Example 48



5 - - : _
(E)-3-[2-n-Butyl -1-{(4-carboxy-2-nitrophenyl)nethyl}-1Him dazo]-5-yl]-2-(2
-thi enyl ) net hyl - 2- propenoi ¢ Acid 20 - The procedure of Exanple 42 is

fol | owéd using methyl 4-brononethyl - 3-ni trppenzoato (prepared from

4- ot hyl -3-ni trobenzoic acid by estorification with gaseous hydrochloric

aci d- net hanol foll owed by nethyl brom nati on with N bronosuccini m de)
to give the @i3{1<2-Conmphenytimethylpebenzyithio-1H-imidazol- 5-yI]-2-(2 thienyl)mathy!-2-propenoic Acid
Exarrpl e 45

(E)-3-[2-n-Buty 4- car boxy- 3- chl or ophenyl) 1H-i m dazol - 5- ep]|-2-(
2-t hi enyl ) met%m‘ezc BEd Perxed fgllosing the procedrs eI‘I‘Féa%‘?' R0 Popp! ER’H'H?)?’/‘ %%
was fol | BwelPr ®-hyl 4- br onoret hyl - 2- chl or obenzoate (U."S. Patent

No. 4,837,333) in pI ace of ethyl 4-brononethyl-3-chl orobenzoate to give the
title conpound; 245-246[err] C. 35 . '

Exanple 46 40 (E)-3-[1-{(2-Chlor oB%8AY™ et hyl }- 2-propyl thio-1

Him dazgl -5-yl]-2- (2 t hi enyl ) net hyl - 2- propenoi ¢ Acid '

(i) 5-carboxymethyl-1 -(2-chlorophenyl) methyl-2-thio-1Hinidazole 45 -
A sol ution i inEilek (13, 9
A solut m@& [{?xé:@%%ﬁm HyAB-GRiockn i pemm.dgwl

‘chl oroacetate (10.9 g, 0.1 nol), and the m xture was heated at 50 C for
3.5 hourg. Thee Gk bstbolirdas tokdpBrod olibwAc th¥@rocsHule U %ﬁanVMiet s Eéiﬁ@&!ycloﬁem bMide G
filtered amcdd]g,ogﬁbmﬁ\mcentrat ed filtrate was flash chromat ographed over
silica gel with 6:5 hexano in ethyt acetate to provide 15.3 g (719% of
honogeneous net hyl 2- (N-(2-chl orophenyl ) net hyl ] -am noacetate. This product
(15.2 g. 0.071 nol) in mxed xyl ep@mpi$$00 M) was treated ith 98%
formc aeid (2.74 m), 0.0711 nol) and the m xture was refluxed from
2.5 hours with a Dean-Stark water separator. Evaporation gave 17.1 g (99%
of met hyl ~2-[ N- (2- chl or ophenyl ) net hyl - N-f or nyl ) am noacet ate. This
‘fornmyl at ed fE)-8d1d2-Ccioph@ry brn@hyifFZ-haptvith lo- ihisricBEn!-5-4li-&-Ecblenyiméthy -Bpopgrivic Ade nat e
(13.3 m, 0.216 nol) and added dropw se to a sodi um net hoxi do m xture
prepared?Sby addi ng sodiumnmetal (1.79 g, 0.0778 g-aton) to tetrahydrofuran
(325 ) fol ITOnEEe epraing s proparesddefiowing fie groceduterph BemeE3is Lsing i -bropolpplage implage
The conbi n&PRRAALIeNIE was stirred at roomtenperature for 18 hours, then
.evaporated to dryness. Thi s crude product was dissolved i-n 50% aqueous

met hanol (200 m), ' '

32 - ®treated with charcoal, filtegl‘é_ﬂ‘?i%ﬁ%l t he sol ution was cooled in

i ce. Concentrated hydrochloric acid foll owd by a solution of

pot assi um t hi ocyanato (8.6 g; 0.0885 nmol) in water (20 n1) The m xture was
heated in 9B, o1 g SElibidszotsRi2q2 i ‘Q dndiCRIEd to

10[err] £ =Fre CepHatee eF-€ WESTHEt -t fr-eott—— —
eht anol -Wat er and dried at 60 C to prow de 14.7 (74% of

5-carb Oxymat Fihd e EminBiMaOk W&Wh&l@h@“@ @ocedite oft fﬂaﬂbllﬁe'dﬁxg %A1 H¥Rons in
72-T4[ err] pfaee of propyl bromide.

40
: Example 53

45 (E)-3'-[{-1-(2-Chorophenyl)methyl}cyclo'propylthio-1.H-i'mldazol-s-yl}-a-(2-_thian'yl)méthyl-aa-propano_ic Acid

The title compOund is prepared following the procedure of Example 46 usmg cyclopropyl broque in
place of propyl bromlde

&0
Example 54
12

{E)-3-[2-n-Butyl-1-{{2-chloro-4-(1H-tetrazol-5- yI)pheny!]mothyl-iH |mldazol - yl] 2-(2 thlonyl)methyl -2 propenmc
Acid

.



(i1) "1-{2-chl orophenyl ) net hyl - 5- car boxynet hyl - 2- propyl t hi o- 1Hi m dazole 10

A mxture of 5-carboxynethyl-1 -(2-chlorophenyl)nethyl-2-thio-1Him dazole
(2-g,"7.08 mmol, ethyl ' acet ate (20 m), 5% sodi um carbonate sol ution
(40 m ) and propyl 'brorri de (4 M, 44 mol was heat ed at '60[err]C for

18 hours. The O.th%pol 9% eé’xar\rl\ve}e 4?1‘?‘?%% eg%t P'br Ver h”P@Ek?o?jé e%Er%d o
? f

concentr at ed tcg, %%Lg ty iRy concentrated
provi ded 1.6 {HJ‘/%G w .i»{ e of atfiyl 4-bromomethyl-3-
rret hyI 2-pr OP.% ci-ig d’%ﬁgl (%,)3[% :ﬁ&& ( LB Sﬁ%ﬁﬂ othyl}-1H-imidazol-5-

(i - adi -
E. 3 [1-(2- Chlzg E dgfﬂ hleny!)meltg;é&' ::]j] pro;ienczag)er (;‘Be;/ It g(;ur!ﬁ! gfter I—‘f Ic?]q‘ve(:jrtggo the correspo d 5 %mﬁlcgrrr]af/?u)n%
et hyl - 2- pr openotCa 3esdpbhsioAbt othyl ( 3-{2-rfou@l - g& LHido- ﬂEarboxyphenyl)methyl 1H-im|dazoi—5- Ij-2-(2-
5-car boxy et Iﬂir'dnyl;me(tﬁt @bﬂopér@ab@n hadB sl BbeddnibyPamslidel TiRs éwtamfﬁfm@lsmeﬁ& %ogc
11.5 mol for 90 iy &Mhdn%rvsmart@w& Rosldd) THY 13510085 188 LER hbKane dridleddpblateE again.
under ar gqa TR§SkidBchioAbid s it@Bed fitiidoh iUk RY FOAKIb and then el FebdliOn MixiuteQl StR8e
(30 M of 1 Mr1evasusddaeh BrpEdiBEThe FOIO igfitkcbd] washibithSater, ladldridll at 508 Perdel vdduum
for 1.5 hour & yiddh@s primary amlds dweelive.0 sl-oWy warmto roomtenperature. The
reaction was (uisrciviatonoyt dreainyifergparoiné o dcelentlriielislatdod ozenye tiiaidd Bt 0 ‘A irder drdve. After 3
product was etuteact sbitiorng! thoremtideyprepaed etolvoin dilethgifoanaivive iDsdgenvie a cantvia Cive mingtes
washed wi-t/h Veser.quyridine is a88dds thel irasntion anbibom &tstrres dér 2t iadrfitiopsd @ rivnitascat 0 Th.dhedrpiaditioned
concent r at ed bppwededy! acaiteaantiSgHtaqeuais Fwhdntdm(cBloBR. Tp sthy! acet@p yayerds washar withwater
from et hanetd begeethe gw}@cetate oxfract is dried with anhydrous godium sulfate and evaporated to give the
1-(2-chl oroph@f oning ¢ I°—€£9ﬂWm oxynmnet hyl - 2--propyl t hi o- 1H I m dazol e; np
98- 101[ err] etrahvdrofurﬁnes tapdadeundes ngsann rinith vii€ingy foch e By the (itrite, pespRrer pleovp fand
Exanpl e 1(*i alwamm et "das$ my az{de iscadest &Y shenas;foflowed By a tetrahydrofuran rinse, and the reaction
net hyl - 5- hy didedtaeio F?e $-then Goolad to WP'aéﬁmafé*ml %;f%émw is diluted with ethy!

i ochlotic acid st f o8 thy
2-n-butyl - 1- (2% e i W % rnedquth ﬂh?ﬁo%yio %%
az

161- 162] er r] Qotate layer is washed with watel and brine. The eth (acetatyiayau
47 35 and evaporated to give ethyl! (E)-S-[Z n-bufyl-1. {[2 -chloro-4-(1H-tetrazol-6- -yljphenyljmethyi}- 1H

(E)-3-[{1% 2”’%‘5& Pme?'f' Oacii@” oor P ORERNL O G il TRERk o ol iR kS

nyl ) met hyl - d"1’s "prepar
following th &Bér;{(%c d'r”eneofmoéxanpl e 48 using aIIyI brom de in place of

_propyl brom de 45 - Exanpl e
48 ' . o

(B)-3-[{1- 22 Chorophenyl ) met hyl ) - 2- pent#t%ro- 1H i m dazol - 5- yI ]-2-(2-thieny
| ) met hyl - 2- propenoi ¢ Acid 50 The title conpound is prepar ed

followi ng the procedure of Exanple 46 using 1- br onopent ane in pl ace of -

propyl brom de. g, E§5-Butyl-1 {(2-nitrophenyl)methyl} -1H-imidazol- 5- .yi]-2-(2-thienyl)methy!-2-propencic Acid -
Exanpl e 49s
33

The title compound was prepared lollawmg the procedure of Example 1 usmg 2—mtrobenzyl bromide in
place of 2-chlorobenzy! bromide; mp 205- 206° C. _

a0
 Examplo 56

45 (E)-{2-n-Buty!-1-{{3-nitrophenylimethyl}-1 H—imidazol-s-yl]-2-(2-thleryijmélhyl-z-pmpenoiq Acid

The title compound was prapared followmg the procedure of Example 1 usmg 3 mtrobanzyi alcohal in
place of 2-chiorobenzyl. alcohol mp 182- 184 c.
50

‘ Example _fg

{E)[2-n-Butyl-1 -{(4-nllr0pheﬁyl)methyl}-1 H-lmidazol-s-yl]-z-(a-thianyl)t'nothylé-ﬁi’bpghoic Acid _



(E) =3-[{1-(2- Chorophenyl ) net hyl }-2-benzyl t hi o- 1Hi m dazol - 5-yl ]-2-(2-thieny
| ) met hyI 2- propenoi c Acid The title conpound is prepared

fal7low ng the procedure of Exanpl e 46 using benzyI brom de in pl ace 5 of
propyl “brom de. Exanpl e 50
(E)-3-[{1-(2- Chorophenyl ) net hyl } - 2- cycl oh&Xxyl t hi o- 1Hi m dazol -5-yl]-2-(2-th
I enyl ) net hyl - 2- propenoi ¢ Aci d. 15 The title conmpound is prepared

fol | owi ng t he Tpe tileesanpane PasEiepsisr dollagng ity prgcecyye plabrenusie 42)!49@?1%@’?1‘23" bromigie irc e
-of propyl pléqﬂoaghyl-d-bromomethyl -3-chlorobenzoste; mp 198-:200 C Exanpl e
51 20

(BE)-3-[{1-(2- Onorophenyl)mel hyl } - 2-hopt yl t hl o- 1H-i m dazol -5-yl]-2-(2-thieny
1) met hyl -9-propenoic Acid TH2FR4 38 conpound i s prepar ed
following the procedure of Exanple 46 usi ng 1-bronmoheptane in place of
propyl brom de, 30 Exanpl.e 52 '

§’F§ rrgt L{y|1 ((% gP‘SHUPP . EIV ‘1)‘“@"ﬁxiphenyl)mgﬁ(ywﬂmagqp\. R0

foll ow ngothe procedure of Exanpl e 46 using 6-brono-1-hexene in - place

qglﬁ:tra coﬁ&gomd was prepared lollowing the procedura of Example 1 using 2-trifluoromethylbenzyl

of propyl bro
Exanpl e 53 4 g% facp of 2-chiorob 2.2
(B)-3-[{1- (%go or%ap gny °r'r%t°?f§' ?cgg%l%pparoopoq t'hi o-1Hi m dazol -5-yl]-2-(2-thie

nyl ) met hyg 2- propenoi c Acid The title conpound is prepared
followi ng the procedure of Exanple 46 yﬂmgcycl opropyl brom de in.
pI ace of propyl brom de. 50

Exanpl e- 54 55 :
(BE)-3-[2-n-Butyl-1-{(2-chloro-4-(1Htetrazol - 5- yI)phenyI]rrethy'I 1H i m dazol
-5- él] 224 2- (Epj2eFBuly)- m&bwlchl&bﬂfemlﬁﬁmquﬁ Hrimidazol-5- vl]-2-(2-thuanyl)methyl -2-propenoic Acid
Aci

The titte compound was prepared fouowmg the proc:edure of Example 1 usmg 2,3-dichlorobenzyl
alcohol in place of 2-chlorobenzyl alcohol; mp 184-185° C.
25

Example §g

30 . - - : :
{E)-[2-n-Butyl-1-{(3-mathoxy-2-nilrophanyl)methyl}-1H-imidazol-5-yl}-2-(2-thienyl)methyl-2-propenoic Acid

The title compound was prepared following the procedure of Example 42 usihg 3-methdxy lz-nitrobenzyl
35 bromide in place of ethyl 4-bromomethyl-3-chlorobenzoate: mp 213-216 C.
Example 9‘_1
_ 40

: (E)—[z-n-Butyl-1-{(2-cyanophenyl)methyl}-1 l_-_l-imidazol-s-yl]-2-(2-thienyI)meth:)'i-é#prbpenoic Acid

45 The tile compound was prepared fo(lowmg the prooedure or Example 1 usmg 2-cyanobenzyl bfomida
~ in place of ethyl 4-bromomethyl-3-chlorbenzoate; mp 210-212 C.

Exﬁmple 62
§o ' e

N (E)-[a-h-Butyl_-‘i~{(4-niethoxy-3—methylphanyl)methyl}-1H-imidazol-5-yl]-2-(2-thIenyi)methyl-E-‘prop_enoic Acid

55 ‘ -
The fitle compound was prepared fonowmg the procedure of Example 42 usmg 4-moth0xy-8-methylben-
2yl bromide in placa of othyl 4- bromomethyl-a chlorobenzoate mp 140-141° C.



34 . The procedure of Exanple 42 is followed using t-butyl

4- br ononet hyl -3 chl or obonzoate (prepared from 3-chl or o- 4- net hyl benzoi c
acird-by esterification with 2-nethyl propene in the presence of concentrated-
sul furic acid, followed by nethyl bromingtion with N-bronosuccinimde) in
pl ace of ethyl 4-brononethyl - 3- chl benzoate to. gi ve ethyl
(E)-3-[2-n-but'yl -1-{[ 2- chl or 0- 4- (car bo- Exabwaie 8%y) phenyl ] net hyl } - 1Hi m dazol -
"5- 5 yl]-2-(2-thienyl)methyl-2-propenoate. The t-butyl ester is converted
to the corresponding acid conpound usi-ng trifluoroacetic acid.

To a suspension of ethyl : . o

_ (E) 3- [ 2- n6 but E-21-BYI-f@resthoxyphenyimeliuieiiimigazp ki hAAe shionvimeliy Psprogendic 4814 _ 5. (
t hi enyl ) net hyl - 2- propendat e .i n benzene i s added thlonyl chl ori de.

The resultant m xture is heated to 50 _ ? t hen
evaporated to aﬁ‘ed‘ 'ﬁgﬁ Of?gp d'Eé '?4%15"(%9‘1“%5"%? ‘n"WSQﬁ'??E‘%?r‘?&"ZW lcohol
evapor at ed adhpigre ofgchlerepenzy ?‘5°h8'hT"Br‘ 5 treated with concentrated
anmoni um HYdroxi de and then the reactlon m xture is stirred- for 16
hours at roomtenperature. The solid is.fil gﬂed washed with water, and -
dried at 50[err] C under vacuum -y+5§ the primary am de derivative.
To a solution of dinethylfornman de in_acetonltrile i s added oxal yl chloride
at O[err] Gounder argon. After 3 m nutes, a solution of the am de
F;ngr egy??’g:’e(eb AR 'rﬁeﬂfa%ﬂh%métﬁyl}ﬁﬂ%gaz&ls%ﬁz (8- ﬁ»ﬁbﬂwni%thy@-af@peﬁﬂnd%&cﬁz n;?
5 minutes at Oferr] G, then partitioned bet ween et hyl acetate and 50%
ageuous amoni UiRs Gl QripBitha e PrephrBY bolldhng iR hRchdidad! EkdmpliaiSURMg 2\MetnBxyberz@iralcohot

and brine.z Thgy @bhenbsuBsHRS shhRIra I pieb of 2cnigiobeRglt Mibdnll sad iAsiel by &ide.qst 18evis2lict at e
and evaporated to give the corresponding nitrile derivative.

Tetrahydrofuran is added under argon with stirring to a mxture of the
nitrile prepared above and 20 al um nuneafpess de. Sodi um azi de i s added al

at once, followed by a tetrahydrofuran TTnse, and the reaction IS
heated to265[err] C for 22 hours, then cooled to roomtenperature. The
reaction mxture is diluted with ethyl . acetate and treated with 10%

hydrochl ori c afE)-ig-redutyiH H{ @rhydiorphanybroathy}d HamidazeliSryi-2f(&thiefy rmetyit2epsopepipcAcish hy |
acetate layer is washed with water and brine. The ethyl acetate layer is

dried with anhydrous sodiumsulfate and evaporated to give eth‘¥!r
(E) - 3- [ 2- r#o but yThe fitlg pompeyndoyas- nnapgrfﬁ#r@'pﬁheémhoy SPMPRAE RIPPATRFEID [FaMPIe1 G4 ysifp QeroR
1-5- 25 vyl] 1’@‘%@%‘%1"6‘4‘1‘;’?'}"@{% 88 dpenoat e. - ~"The title propenoic
acid conpound is prepared fromthe above ethyl ester by basic hydrolysis
usi ng . aqueous base in nethanol 30
Exanpl e 55 ~ Examplo 66 - .
(E)-[2-n- Bﬁtyl 1-{(2- nltrophenyl)nethyl) 1H-i m dazol -5-yl ] -2-(2- thlenyl)net
hyl - 2- pr openoi c. ACId The title conpound was prepared fol | ow ng
_tzhghlo(r)? gggﬁr [é) i -c?\lorop S P H.jn@?z‘iﬂz 9{12 (? %ﬁ%g% thngnyl)methﬁ E%FbSen%cAmd
Exanpl e 56,
(E)-[2-n-Butyl ﬂu {i#16 cbrhbduRd® %Q%ﬁ%& IRy n}e &&a%ad?a 4PEGMpR- whslst-@Zaewakﬁﬂwe).mt
hyl - 2- propenghg Iﬁﬁéd?opaonate in place of -4 hibi foNgte? niﬁﬁﬁ@%’ﬁ% cfol low ng
t he procedure o? 1 using n|tr enzyl al cohol pl ace of
- 2-chl orobenzyl aIcohoI np 182-184 [err]C 50
Exanpl e 5% 55 : ©  Example 87

(E) - [2 n-Butyl - 1-{(4- n|trophenyl)nethyIT‘IFF|nldazol 5-yf]-2-(2-thienyl)net -
hyl - 2- pr openoi ¢ Aci d . " :

(E)-[z-n-ButyM -{(a-ohlorophenyl_)methyl}d H-imida.zol-5-’yl1-2-(4'-melhoxy-2-thionyl)methitl-a?propenOIo Acid

50

The title compound was prepared by the procedure of Example 1 usmg 3-(4 methoxy 2—lhienyl) 2
phosphonopropionate in place of 3-{2-thieny!)-2-phosphonopropionate; mp 170 1n c ] .

55 _
‘Example §_§




35 .. The title corrpbund was prepared fol | owing the procedure of

Exanpl e 42 using 4-nitrobenzyl brom.de in pl ace of
et hyl- 4- br ononet hyl - 3- chl orobenzoate; np 198-200 C. -5
Exanple 58

(E)-[2-n-Butyl-1-{(2-trifluoronethyl pheny,nmethyl}-1Him dazol-5-yl]-2-(2-t
hi enyl ) net hylE)2-{pnr-apen o{@-cogplibbymethyl}-1H-imidebe-54 I}--(2anieynmenyid-pwpsnop neipar ed
fol l ow ng the procedure of Exanple 1 Using Z-TTTTIUoromethyl benzyl

al-cohol in place of 2-chlorobenzyl .al cohol ;- nmp 202-203[err] C. 15

Exanpl e 59 e title compound was prepared (oﬂowmg the procedure of Example 1, using caproylamidine mathyl
(E) - [ 2- n- Buteyrer tiyofoctior@e di piprecyt opipremiging methiyaltiipr Mdmpmrldaam usfig\A-carbBmglioxytishayhy
| ) net hyl - 2- gicoiokin plage Ah@ichlorobenzyl alcohol: Mh@14-212] @ conpound was prepar ed

fol l owi ng the procedure of Exanple 1 using 2, 3-dichl orobenzyl al cohol
in place of 2-chlorobenzyl alcohol: -np 184- 185[err]C 25
Exanple 60 30 Exampie 89
(B)-[2-n-Butyl-1-{(3- nethoxy 2- nltrophenyl)nethyl} 1H i midazol -5-yl]-2-(2-t
hi-enyl ) net hyl - 2- pr openoi ¢ Aci d ~ The title conpound was prepar ed
foll owi ng the cedur Exanmpl e .4. ' “3--nmet hoxy 2- nltrobenz | 35
broni de in plgiéﬁﬁigﬁﬂﬁiihﬂliﬁii fg o "'T-dE' Nor.ie i_); thylg-pepencls f8lil e 1] C,
Exanpl e 6%
(5[ 2-n-But 1ot 2 vaponbi b T I E o Rol o BB P
plé 1 usin armidime Jnethyl

hyl - 2- pr opeggl,c, és 0co o e E@w oqﬁacme AR e flplene
.procedure o w m Mo 3qyano enz e in place of et
-4- brononethyﬁ ch orbenzoate 210- 212[err] : R
Exanpl e 62 50 o )

: ' ' Example 70

4E)-3-{2-n-Butyl-1-{(2- chlorophenyl)methyl} -1H-imidazol-5- yl] 2-[1 phenyl-1- (2-th|enyl)phenylmethyll-2rpropen0rc
_ Acid .

The title compound was prepared using the procedure of Example 1 (i, il, fii, iv [Method B)) replacing
30 methyl 3- (2-th|enyl)propanoate with methyl 3-phenyl -3- (2-th|enyl)propanoato [prepared as in Telra, 44(7)
2055 (1988)): mp 204-208° C.

. Example 71

(E)-3-{2-n-Butyl-1-{(2-chiorophenyl)-methyl}-1H-imidazok-5-yl]-2-[2-phenyl-1~2-thienyl)thyl}-2-propenoic Acid

40 :

The title compound was prepared using. the procedura of Example 1 (i, ii, iii, iv [Method B]) replacmg
methyl 3-(2-thisnyl)propancate with methy} 3- behzyl-a-(2-1h|enyl)propanoate [prepared following the proce-
dure described in Tetra 44.(7) 2055 (1988)}; mp 200-202 C.

s :
. Example_'r'_Z_

s0 (E)-_S-[2-n-8utyl-1j{(Z-chIorophenyi}melhyl}é1H:-imidazol-s-w]-z-{1-(2-thie_ny|)pentyi}-a-propsnoic Acid

Tho title compound was prepared usmg the procedure of Example 1 &/ m. v [Method B]) reptacmg

‘methy| 3-(2- thlenyl)propanoate with methyl 3v(2-th|onyl)heptanoale. mp 161 '163 C.
85

Example 73

“



(E) [ .2$ n- But yl - 1- { (4- met hoxy- 3- et hyl phenyl ) met hyl } - 1H-i m dazol - 5-yl ] -2-(2- |

t hi enyl ) net hyl - 2- propenoic Acid 55 The title conmpound was prepared
f011owﬁng t he procedure of Exanple 42 using 4-nethoxy-3-nmethyl ben- zyl
brom dé in place of et hyl 4-brononet hyl - 3-chl orobenzoate: np 140-141 C

36 _ 38 Exanple 63 5 .
(B)-[2-n-Butyl -1- | [ 2_th|, yl)m
et hyl - 2- pr opens A SRPTBE 6% ng

t he procedure of Exanple 1 using 3- nethoxybenzyl alcohol in place of
2-chl orob enzyl ?’tkeclﬁlg %mporapd v;a;sopréler%& ﬁgnr(g] tﬁé procedure of Example 42 replacing ethyl 4-bromomethyl -3«

Exanpl e thy 2-
(E)-[2-n- But ﬁmm’?ﬂ ate w“ eo%lp 'S'r']“fz 3‘%‘”"1‘1”?‘? 231 0|2m dazol -5-yl]-2-(2-thienyl)m

et hyl - 2- propenoi ¢ Aci d The title conpound was prepared follow ng
the procedure ‘of Exanple 1 using 2-methexypgidy! al cohol 20 and

nmet hanesul foni ¢ anhydride in place of ZTtTI‘Ur"obenzyI al cohol and triflic
anhydri de; ,onp 186-187[err] C.

Exanple 65 25 '

(E) - [ 2- n- But yl E%-{$-6-Bolyid{®raytpRenydyhambynydHhimbiol- 09 @ Miendhiiétiyt-Z plogenbibin@dy | ) m

et hyl - 2- propendi ¢ Aci d 30 The T1ire co"“‘rrp‘“""'ouTn “Was prepared Tromtne
2- met hoxy conmpound prepared in Exanpl e 64 using boron tribromde in

met hyl ene wshl or Tteaitle t8tpoliBBiver mdp@ed by the procedure of Example 1 (iv, Method B) using 2-n-butyl-1-{(4- .
Exanpl e 66 - carborfdoxjhemyl}methyllimidazole-6-aldehyde {prepared by the method described for the preparation of
But yl - 1- { ( 2- Chi-etybpi{énarboethexydréhlorsphény imetiayliioldaieybtadeRyde S riemplx wa)2ant inadhyy B)2n
et hyl - 2- pr opdresviproRgnaite; g 243-244 C. The title conpound was prepared by- the
procedure of Exanple-1 using 3-(5-nmethoxy-2-thienyl)-2-

phosphonop¥opi onate in place of 3-(2-thienyl)-2-phosphonopropionate; np
184-185.5[err] C. 45 Example 75

Exanpl e 67

25{E)-3-[2-n-Butyl-1 -{(4~hydroxy-3-methylphenyl)methyl}-1 H-im'idazol-S-yl]-2-(2-thianyljmethy!-a-.propenoic Acid

The title compound was prepared by demethylation of (E)-2-n-bulyi-1- {(4-m6thoxy-3-methylphanyl)
methyl}-1H-imidazol-5-yl}-2-(2- thlenyl)methyl-2-propen01c acid, prepared in Examp!e 62 using boron
) trlbromlde in melhylene chlaride: mp 180-152" C. _
_ Exemple 76

a»

{E)-3-[2-n-Bulyl-1-{{4-carbomethoxyphenyl)methyi}-1 H—imidazol-5-yl]-2-(2~thienyl)methyl-z-pro;ﬁenoic Acid

40 The title compound was prepared ‘using’ 2-n-butyl-1-[(4-carbomethoxyphenyhimethyllimidazole-5-al-
- dehyde {prepared by the method described for the preparation of 2.n-butyl-1i-{(4-carbosthoxy-2-

chiorophenylimethyllimidazole-5-aldehyde in Example 42) and t-butyl-3~(2-thiényl)propanoate by the proce-

dure of Example 1 (iv. Method B), except instead of basic hydrolysis. trifiuoroacetic acid hydrolysus of the t-
buty! ester was employed mp 217 220" G,
45

Example 77

50

(E)-S-{z-n-Butyl-'l-{(4-cyéndphénj(l)met_hy('}—lH-imidaidl-5-yl]-2r(2-thien'yl)melhyl-!!-prdpenoic Acid

The title compound was prepared using 2-n-butyl-[{4-Cyanophenyl)methyliimidazole-S-aldehyde

55 (prepared by the method of Example 42 describing the preparation of 2-n-butyl-1-[(4-carboethoxy-2-

chiorophenyl)methyljimidazole-5-aldehyde) and methyl 3-(2-thienyl)propanoate by the procedure of Exam-

ple 1 (iv, Method B), except, instead of basic hydrolysns of the ester wuth sodium hydromde. potassium -
carbonate hydro!ys:s was employad; mp 1:90 192° ¢, :



(E)-12-n-Butyl -1-{(2-chl orophenyl ) met hyl } - 1Hi m dazol - 5-yl ] - 2- (4- met hoxy- 2-
t hi enyl ) net hyl - 2- propenoi ¢ Acid 50 . The title conpound was prepared
by- t vé procedure of Exanpl e 1 using 3-(4-methoxy-2-thienyl)-2-
phosphonopr opi onate in pl ace of 3-(2-thienyl)-2- phosphonoproplonate np

170-171[err] C. 65 39

?;arml e 68 : . Example 78

(E)-3-[2-n- Fbxyl 1-{(4- carboxyphenyl)nethyl} 1H i mi dazol -5-yl]-2-(2-thienyl
) met hyl - 2- propen0|c Aci d The t|tIe conmpound was prepared
fol l owi ng the edur , : : ‘ ther
hydr ochl or i & at-et-ath reth i et ;&ﬁ%ﬁﬂ%_m ng
4- carbonethoxybenzyl alcohol i'n place of 2- chlorobenzyl al cohol : np _
210-212[ err] Gothyl  (E}-3-2-n-butyl-1-{(4-Cyanophenylimethyl)-1H-imidazol-5-yl}-2-(2-thienylimethyl-2-prbpsRdiR), € -
69 10 prepared in Example 77, was subjected 1o hydrolysis with concentrated h drochlonc acld to give the title
(E)-3- [&Dnoagﬁgmiﬁ$1ﬁdzmnctrophenyl)nethyl} 1H 1 m dazol -5-yl]-2-(2-thienyl)
met hyl - 2- propenoic Acid 15 The title conpound mas pr epar ed
follow ng the procedure of Exanple 1 using butyram dine methyl, et her
hydrochl ori de in place of val eran di nexsfpklryl et'her hydrochl ori de and

2-ni trobenzyl al cohol in place of ~2-ChT or obenzyl al cohol: np 223[err]
C 20 C Exanpl e 70

(E)-3-(2-n-Butyl -1-{(2-chl orophonyl) met hyl ) - 1Hi mi dazol - 5-yl ] - 2-[ 1- phenyl - 1
= ( 2- t hi enE-Y-fAreBupli-ta§laiiH-prrdi-Hyinhemdtimethyl}- 1H-imidazol-5-yl}-2-(2-thienyl)-methyi-2-propenoic Acid '
Acid The title conpound was prepared using the procedure of
Example 1 (i, ii, iii, iv [Method B]) replacing 30 nethyl
-3-(2-thizenyl )b 8 pund wiag Rrepared (fom SeihindBaH2-8-bptpl=1t {id-eyaydehasyispeiiniyd thimidazol-
[ prepar ed &¥)eve-tiigew)methyl-gppopancato, 2'@%“('1@%)9]9 77rysing dop. Zorepuse pesetibed in Example
Exanpl e 7154%w 246048 §. [ 2- n- But y| -

-{(2-chl orophenyl)-net hyl }-1Him _dazol 5-yl]-2- [2 phenyl - 1- (2-t hi enyl ) et hyl
) - 2- prongnoi c Acid 40

Example 80

_(E}<B-[2-n-Propy!-1-{(4-carboxyphenyl)methyl}- 1H-imidazol-&-y(]-2-(2-thienyl)methyl-2-propencic Acid
30, . _

The title compound was prepared using the procedure of Example 1 replacing valermamidine methyl
ether ‘hydrochloride with bulyramidine methy! ethor hydrochlonda and replacing 2-chlorbenzyl alcohol with
_ 4-carbomethoxybenzyl alcohof; mp 250° C (d)

35

: Exﬁmple 81

40

(E)-_a-ta-n-Propw-'t-{(2~chlorophehyl)methyl}~1H-'_imidazol-s-yl]-z-(2~lhienyl)methyl-z-propénoic Adid

The ﬂﬂe compound was prepared usmg lhe procadure of Example 1 replacing valeramidma mothyl
45 other hydrochloride with butyramidine methyl ether hydrochloride; mp 200" C.

Example 82

50

(E)-a-[z-n-Hexw-x—{(2-ch|oropheny|)meihyl}-i H-Imid_azoI-S-yl]-2¥(2-thienyl)meihylez-propenoic Acid

6 The fitte compound was prepared using the prooadura of Example | replacmg valeramidine mathyl ‘
- ether hdyrochioride with caproylamidine methy! ether hydrochionde mp 161-163"C, :



The title conpound was prepared using the procedure of Exanple 1 (i, ii,
iii; iv [Method B]) replacing met hyl 3-(2-thienyl)propanoate with

met hy1 3-benzyl - 3- (2-t hi enyl.) propanoate [prepared foll ow ng the proce-

dure described in Tetra. 44 (7) 2055 (1988)] np 200-202[err]C. 46

Exampl e 72 50 :

(E)-3-[2-n-Butyl - 1-{(2-chl_orophenyl)rretﬂﬂﬂal_ﬁﬁl—l-im'dazol 5-yl}-2-{1
-(2-thienyl)pentyl }-2-propenoi c Acid . The title conmpound was
prepared using the procedure of Example 1 (i, fii, iv (I\/Ethod B]) replacing

?ﬁ%g{ ler r] ((%; ?nt [Q'IHGBQ,};‘_ 5’(5~33§o@9%%1cmrwne%t hth(} 1H rgmdazol 5\%13 (2)411‘l grP )met ﬂ t&g{e@ﬁs
38

E-3-[2-n- Butyl T?i |l Zroagul% Xé/ gre ar 1;% % c:r] -bFoprbr% rj;l-)sm
oyl dgrgrgp Sarschlha pony £ mﬁi ?a} off2 gﬁﬁmga o
WI t h et hylw x ?i lo"av% ﬂ? § %ru rac acid gﬁﬁl

nple 74 2 n Butyl 1-{(3- car boxyphonyl)rret hyl } - 1
H-im'dazol 5y|) 2- (2th|enyl)rrethyl 2- propenoi ¢ Acid 15 - The title
conmpound was prepared by the proceduregfnpde@nple 1 (iv, Method B) usi ng
2-n-butyl 45 1-[ (4- car bonet hoxyphenytymethyl ] i m dazol e- 5- al dehyde

(prepared by the method described for the preparation of
2-n-butyl - 1- [ (4-car boet hoxy- 2- chl or ophenyl ) met hyl ] i mi dazol e- 5-al dehyde in
Exxarm: e ‘712&) -3504- 808 Njtd-caboky:2.5-dichlorodhBAYR MY PTHIMRBARS-) 2-(!Rh|2r{}8mal4y4-b@fob§rﬁc Acid0
ampl e 75
25(E)-3-[ 2 n-Butyl - 1-{[ 4- hydr oxy- 3- net hyl phenyl)rrethyl) 1Hi mi dazol - 5- yl]-2
- (2- t hi enyl ) metrhy titeZompa@ipe isoprapasadiveing the procedure of Beantplet 42cremanmgaathyti4-brasomethyl-3-
prepared by chionbbirghtawito methi! {-EEymdnathyldf-gidhioiobprzdatariptapeney LB -oridatiay bbhedighigre-p-
met hyl) - 1 Heviemb chillz okricSicig] folloiveq By bderigicnfion) witt hathen@hysiraspleritodcid, andl ahsthyl ieqpanatie
i n Exanpl e 6@th NigbmersisoinigisioBO, tri bromi de in nethyl ene chloride; np
150-152[ erq ] C. ' o ' o Exanpl e
76 : -

Exampié 85

_ (E)~3-[2-n-Butyl-1-((4-carb6xynapthynmathyl}-1H-imidazolvs-yl]-z—(2-lhienyl)methyifz-bropanoic Acid

The title comp_or;md is propared using the procedure of Example 42 replacing ethy! 4-bromomethyl-3-
35 chiorobenzoate with 4-bromomethylcarbomethoxynaphthalene (prepared by the oxidation of 1.4-dimethyl-
naphthalene with nitric acid, followed by esterification with methanol/hydrochiorlc acrd and methyl bromina-
tion with N-bromosucclmmldei

a0 . o - ' Examblegli

(E)-3-(2-n-Butyl-1 -{(2.3-dichl0ropheny!)mathﬂ}-1 H-imldazol-s-y(]—2—(2—&1ienyl)niethyI-Zipropanamide .

(E)-3-[2=n-Butyl-1-{(2, é-dichlorophenyr)methyl-1H-umdezdl-s-yl]-a-(2-thlenyl)methyl-a-propenonc acid,
prepared in Example 59, was trested with thiony! chlonde am._'i then ammomum hydmxide. as descnbed in
Example 54, to gnve the title compound; mp 185-187 C. :

50 _

Example 87

(E )-3-[2-n-'Buty1-1 -{{4-carbamoylphényl)methy(}-1 H-imidazol-s-yll-z-(z-thiényl)methyl-z-propanamide




35, -
(E)Y-3-[2-n-Butyl -1-(4-car bonet hoxyphenyl ) nmet hyl }-1Hi m dazol -5-yl]-2-(2-thi
emyl ) met hyl - 2- propenoi ¢ Aci-d 40 - The title conpound was prepared using
2-n-butyl -'1-[ (4- car bonet hoxyphenyl ) net hyl ]i mi dazol - 5-al - dehyde
(prepared by the method described for t preparation of
2-n- but yl - 1- [ (edspa{-Baal QX dxyphenyihdlhy?y RRRREG!-3- é-ﬁlhe]niym\éi Apbperaict| dghyde
in Exanpl e re@ Estamldtat | wad-tledrob MAUE Mbh lQﬁi&fb@QQ@ggn _ m&ﬂﬂ!ﬁdW%ﬁ@e‘. a5 describbd R
of Exanpl e ekahipwy 54, kg &b cofp®fdimp d083bec@d of basic hydrol ysis. :
trifluoroacetic acid hydrolysis of the t- butyl ester was enpl oyed; np
217-220[err] C. 45 ' _ Exanpl e
77 50 ' _ 7 Example 88
(E)-3-[2-n-Butyl - 1- {(4- cyanophent yl ) methyl")~=1H i mi dazol - 5-yl ) - 2- (2-t hi enyl)
met hyl - 2- propenoi ¢ Acid : The title conpound was prepared using
2-n-butyl -[ (-4-cyanophenyl ) met hyl i.m dazol e- 5-al dehyde ss - (prepared by the
met hod of? - Ex affidd2-aBuliiels{é2-nitpphenyimethyb) Hpisnidatol-rml-2{2-thienyl)methyl-2-propsnamide
2-n-butyl - 1-[ (4- car boet hoxy- 2- - '
chl orophenyl ) net hyl ] i m dazol e- 5- al dehyde) and net hyl :
3-(2-thienyl )$td t-&-(Bspittophenyimegwth ] HemigezoleSulr A (2-thieny limiathy h2-groppnoic\eckl o pres)
except, i nPP@dip Eramplestse Wﬁgﬂ?‘%ﬁ wifhsthigpy! cherida ne thetammoritse) ihvdigxidg.crs siepadiesd in
pot assi uth Exampie, 34,9 pivedhafifp oPRAYG MRA83- 4% Foyed; nmp 190- 192[err]C.

- 39 : _ . Exanpl e 78 5
(E)-3-[2-n-Butyl - 1- (( 4- car banoyl pheny’lE met hyl }- 1H i mi dazol -5-yl]-2-(2-thien
“yl) met hyl - 2- propenoi c-Aci d o

(B)-3-[2;n-butyl -1-{(4-cyanophenyl)nethyl)-1Him dazol -5-yl]-2-(2-thienyl)m

et hyl - 2- !Sr opanoat e, ., prepared in Exanple 77, was subjected to .
2%%8%3'_ S Eﬁ[&ﬁ-ﬁﬁ&%ﬁﬂ&i@%ﬁnﬂ%%ﬁﬁ L RideGoi 859 - Rie@ihGind B edobrokSactit Acia
. ZIUsZzTZT et -
Exanpl e 79 : _ ' - :
(E) - 3- [ 2gN- BuioVd sudpehkith &rkbbib i b 153-n¥d, BRIGDG i BRILIDY Lind Wad LuslafRbawiseYksa: 2-
(2- thi enyl Yoy lsednRicBRANMhyAG Himidazohs-yl)-2-2 iy irhdilyRo-SBPERA YA E02 WS 2.0 mmol,
prepared f pRBaEEL¥dscrived in Example 172. After stirring for 30 minutes, methyl bromoscetate (3.35 mg, 2.2 -
- (B) - 3- [ 2= n-ninély Was dddeti 4irdp\iR5l O Ebtdion R ik a-okdrhibHTlal0@éR kemperature and then the mixture
5-yl] - 2- (2wehpcdreglinteRé-Ritbr: Zheir6tactWaa oRractBd RRMHGChcbtile F4XRIR dmBifed difanid @xttabie
‘procedur® ce@Grashde drith ateX@dPkite and dribd withihhydidus AdGdesitm lsulfate. TheHivent was removed
Exanpl e 80in vacuo. The residue was chromatographad on silica gel sulting with hexane/ethy! acetste (4:6) to give 2.44
: mg (26%) of the estor of the title compound as anoit. ~—~ . . : _
The ester was saponified by base as described in Example 1, iv, Method A(c): mp 141.142° C (othyl
acetate/methanol, o : ' _ -
%

Example 90

40 . _ : o . :
o E-3-[2-n-Butyl-1-{(2-chlorophenylimethyl}- tH-imidazol-5-yi]-2-(2-thienyl)methyl-2-propenyl Glycine

To a sofution of (E)-3-[2-n-butyl-1-{(2-chlorophenyl)ma_'thyl'-?_H'-imidazol-s-yl]-2-(2-'thx‘enyl’methyl-a—pro-
45 penoic acid (0.5 g. 1.2 mmol prepared in Example 1) in tetrahydrofuran (12 mL) was added N-hydroxysuc-
cinimide (0.153, 133 mmol}, followed by dicyclohaxylcarbodiimide (0.249 g, 1.2 mmol) in § mibL of
tetrahydrofuran. The reaction mixture was heated at 35 C for one hour and thon glycine mathy! ester
hydrochloride {0.197 g, 1.57 mmol) and tristhylamine (0.22 mL, 1.57 mmol) were added. The reaction was
stirrod at room lemperature overnight. The mixture was diluted with 20 mL of ethyl acetate and the solids
80 were fitered. The filtrate was concentrated to dryness and the residue was chromatographed. on silica gel -
eluting with ethy acelaie/hexane (4:6) to give 0.258 g (44%) of the gster-amide as an oil.
The ester was saponified to the title acid compound by base, as described in Example 1 (iv, Method A-
{c): mp 176:177" C. I : B :

55
) Example 81

*



(E)---_é-,[ 2-n- Propyl - 1- { (4- car boxyphenyl ) met hyl } - 1Hi mi dazol - 5-yl ] - 2- ( 2-t hi eny

) met hyl Acid 30 o The title conpound was prepared using the
procedure of Exanple 1 replacing val eramam di ne met hyl et her

hydr ochl ori de -wi th butyram di ro nmet hyl et hor hydrochl ori de and repl aci ng

2-chl orbenzyl al cohol with 4- car borrel‘lﬁoxybenzyl al-cohol; np 250[err] C
(d). 35 ' ) L . Exarrpl e 81 40
(E)-3-[2-n-Propyl { A oY ophe BlLL dzeAnthves Aideny |

) met hyl - 2- pr openoi ¢ Acid The title conpound was prepar ed usi ng

the procedure of _ ) m di ne

hydr ochl or i de Wp&r k%mll{ﬁ?lgﬁ&& hmfel:t“:ﬁa‘ ﬂg rj;:@' %é’"d%“:')‘?ﬁg“y dEQ?P j a@% pre-
Exanpl e 82 50 Faspol 5“ , s B’Fwé‘H(}‘P’} (e, 88 described in
H i m dazol - 5-yl ] -2- t hi enyi3 rret yl- open0|c Aci d 55 The title
conmpound was prepar ed usi ng the procedure of Exanple 1 repl aci ng

val erami dine nethyl- = ether hdyrochl ori rE'S?anWi QQ caproylam di ne net hyl

et her hydrockd oride; nmp 161-163[err] C .

40 . : Exanple 83 -

(E)-3-[2-n-Butyl -1-}(4-carboxy-2, 3-di chl or ophenyl ) met hyl } - 1H i m dazol -.5-yl ]
-2-(2-thi enyl ) ME}-$ehn-Bltypr- gwm%r&nml#ﬂenyl)methyl} iH- lmlIMI-g-ﬂ'l]:é @-tidald WQ ﬂr&penamide
prepared using the procedure o anpre = =3
chl orobenzoatse with methyl 4-brononethyl -2, 3 di chl or obenzoat e (prepared by
oxi dati on of 2, 3-¢H-8i@2- mavnylp—{(ﬂxﬁflm;ohemdpmmhamym Ringida2615e)- 2f(21lhleﬂﬂﬁ\@thh§2-propcnmc
esterification &id Iprepwed dm Gkanpled 58 clsoreaied adth thionginchiowed fawd tan erﬁ&ait:m Olﬂrdroxnde. as
with N bronos uc@qsmbq:l idl @xample 54, to give the title compound; mp 207-208" C

Exarrpl e 84 15 - .

(E)-3-[2-n-Bthtyl - 1-{(4- car boxy- 2; 5-di chl or ophenyl ) net hyI -1H1i m dazol -5-y1]-
2-(2-thienyl)nmethyl -2-propenoic Acid 20 Example® The title conpound is
prepared using the procedure of Exanple 42 replacing ethyl 4-brononethyl -

25 Ethyl (E}-3-[2-n-butyl-1-{(4-carbomethoxyphonyl)mathy|}- tH-imidazol-5-yl)-2-(2-thienyl)methyl-2-propanoate |

The Atitle ¢ompound was prepared following the procedure of Example 1 {iv, Method B) using 2-n-butyl-

-[(4—carbomethoxyphenyl)mothyl]nmndazola S-aldehyde, prepared by the method described for the propara-

s0 tion of 2-n-butyl-1 {(4—carboethoxy—z-chlorophenyl)methyl]mdazole‘s-aldehyde in Example 42, and ethyl 3-
(2-thienyl)propanoate; mp 130-132° C '

Example 94
35 7
An oral dosage form for administering orally active Formula (l) compounds Is prodbced by screening,
mixing andl ﬁlli_ng into hard gelatin-capsules the ingredients in proportions, for example, as shown below.
40 . .
" Ingredionts ~ 1 Amounts
(E)-3-(2-n-butyl -1 {(4-carb0xyphonyl)methyl} 1H-|mldazol-5-yl] 2-(2-th-enyl)methyl 2-propenoic | 100 mg
acid
_ magnesium stearate o _ I : 10 mg
a5 | lactose e o : 100 mg
50 - |
Example 'g'.g

‘The sucrose calcium sulfale' dihydrate and orally "active Formul'a':(l).compounds are mixed and
granulated with a 10% gelatin solution. The wet granules are screened. dried, mixed with the starch, teic

56 . .
and stearic acid. scresned and compressed into a tablet.



chl. orobenzoate w th nethyl 4-brononet hyI 3, 6-di chl orobenzoate (prepared by
oxi dati on of 2,5-dichl.oro-p- - xylene wi th nitric acid, followed by
esterification with methanol/ hydrochl or i c aci d, and rret hyI brom nati on

Wi th N-brono-succinimdo). 25 . -

Exanpl e 85 30 (E)-3-[2-n-Butyl - 4%(4-carboxynapthyl)nethyl} 1

Hi m dazol ;5-yl ]-2-(2-thienyl)rethyl - 2propen0|c Aci d . The title
conpound i $ prepared using the procedure of Exanple 42 repl aci ng et hyI
4-bronmonet hyl -3- 35 chl orobenzoate with .

iidazol - 5-yl]-2-(2-thi enyl ) m
e 55, 'was ‘treated with
descri bed-in- 15 Exanpl e .

(E)-3-[2-n-Butyl -1-{(2-nt trophenyl ).mpt hyt } - 1I—ﬁ|
et hyl - 2- propenoi ¢ acid, pre- pafed i n Exgn
thi onyl chloride and then anmoni um hydroxi de, {4

4- br onmorret hyl car bonot hoxynapht hal eneF‘g‘@W‘l;d’m epareg oy the oxi dat| on of
1, 4-di net hyl - - napht hal ene with n g g.ilﬂ, flol | owed by- esterification
wk t'h met hanol / hydrochl oric acid, and %Et’%\')gasbﬁom ne-. ti on with
N bronosucci nim de). 40 8 L
Exanpl e 88 (E)-3[(2-n- Butyl 51-.{(2,.§ il chl or ophenyl ) net hyl } - 1
H i m dazol -5-yl ] -2-(2-thienyl)nethyl} 2-prop&nari de 45
(E)-3-[2-n-Butyl -1-{(2, 3-di chl or ophehyl) met ByL41H i ni dazol 5-yl]-2- (2 t hien
yl ) met hyl - 2- pr openoi ¢ acid, - pr gpar ed ‘é.rffExarrpl e 59, was treated with
thionyl chloride and then anmoni um hydroxi d@ 843s |described in Exarrpl e
54, to give the title conpound; np 1B5- 187[er§] g 50 - -
Exanple 87 55 _ .- L ' o _
(E)-3-[2-n-Butyl - 1-{(4-'c’ar banoyl phen/l ) net hyl g 1H i m'dazol -5-yl]-2-(2-thien
yl)nethylfz-propenam de -1 L
41 i 8 _ : _
(E)3-[2-n-Butyl-1-{(4-car boxyphenyl ) ret hyl } - §'-I-|nj dazol -5-yl]-2-(2-thienyl)
- met hyl - 2- pr openoi ¢ aci d, prepared in [—%e l'e 41, was treated with

t hi onyl chloride and then amoni um hydr oxi de, gds [described in - Exanple
54, to gi ve the title conpound; np 2P4-206 [egr,gc. 5 _ ' ' .
Exarrple 88 10 Y |8 o :
(E)-3-[2-n-Butyl -1-{(2-ni trophenyl) mnt hyI } - 1HEi|@i[dazol -5-yl]-2-(2-thienyl)m
et hyl - 2- pr openam de 2 {4 :

m

pl

S

54, to give the title corrpound hp 183- 185[er‘x;] a
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Exanple 89 20—

E- 3-[2-n- Buty nyl ) met hyl } - 1Hi m dazol -5-yl]-2-(2-thi enyl)nme
t hyl - 2- propen mg\ mm“mm{m To a suspensi on of sodi um hydride (53
ng, 2.3 o yrre was added pggtionw se (E)-3-

[ 2-n- butyl 1 {(2-chl orophenyl ) net hyl ) - 1H-i m dazol - 5-yl ] -2-(2-t hi enyl ) net hyl
-2-propenol (0.802 ng, 2.0 nmol, prepared as described in Exanple 17).
After stirring for 30 m nutes, nethyl bronoacotate (3.35 ng, 2.2 nmol )
was added dropw se. The reaction was stExampe86verni ght at roomtenperature
and then tshe m xture was poured into | ce-water. The product was
extracted into ethyl acetate (3x). The conbined organic extracts 30 were -
washed wi t h wat@d-l&nmButyti- ﬁe‘CﬂhQ!vérch@Gphmtllme&wwUmolﬁaﬂjﬁé%thwmlmihﬂéﬂéopem
sol vent was #didhbl@a is dispersed R0 10, of T@alsalo dh peeparegn fectsia PERXiBhed on silica
gel eulting with hexane/ethyl acetate (4: 6) to give 2.44 ng (26% of .
the ester ™f the title conmpound as an oil The ester was saponified
by base as described in Exanple 1, iv, E&E&BG_A(C) nmp 141- 142[err] C

(et hyl acet at e/ net hanol .

Exanpl e 90 %‘ % ) . . n N
(2 orppglh et i eimypvs oo mmehirstes it

-{(2-chl oroppleerll
(B)-3-[2-n-phutyl -1-£(2-chl nrophpnyJ)rre'r hyl -1k inmidazol -5-yl]-2-(2_thienyllm

ethyl-2-prot 45 penoic acid (0.5 g, Mh@redirtd . prepared in Exanpl e 1) |iAmounts

tetrahydrofjuran (12 nL) was added N hydroxysuc- cinimde (0. 15

mmol ) , yf ol \Az:\dJ(nl Wl r\?lcl_nhpyul car hnr~||y| mrILy\ (0249 m 1.2 nrn-nl(\ i Mi{,

t et r ahydr of jufExf: {2-rFuty 1 Ao blprapeRy oty d- 1 riidarel Bl (%tth'‘*1'318{"‘@1“if']zcl:”?f-1°"‘t‘j-‘neh hourt-0

and then gl yé"l‘che met hyl ester hydrochl oride (0.197 g, 1.57 mol}) and

tri et hyl ani jn@b3sg spgumphosphalsy p| ) were -added. The reaction was sti Frd

at roomte E‘P%?Piﬁ’ce”%’érph?sﬁmte The mixture was diluted with 20 nL ¢f et i

acetate apgd FHfECRBN Y 5 eere filtered. The filtrate was concentjated to

dryness an PW XY %"iaﬂfhg‘e%é&e W% mat ogr aphed on silica gel el ut i n(g”\gl 31

et hy acetatefﬂ‘%’l % (4:6) to give 0.258 g (44% of the ester-anide

oil. saponified to the title acid conpound by

as -descri be | ggm%'dw id%( Met hod A- (c); - np 175.177[err]C éj?ﬁeg‘:

Exanpl e 9% : 4.2

(E) -3-[2-n-Butyl -1 -{(2-chl orophenyl)nethyl}-1H i m dazol.
yl]-2-(2-thienyl)nethyl -4-propenam de

(E) 3-[2-n-But st!! exgdmogﬁ Rerirypotion isinot limited-oithe; emiagiments Yystratod hesaapeyp apgd) hy.
met hyl - 2- pr ofghigithe iusirgjed ?IF'&Q'@:?“‘GB‘S %F'é‘ﬂ%ﬁﬂﬂ%‘a‘i?m‘@ within g scqpe oL e (plioxinarplaims is
t hi onyl cP o®F®dand t hen anmoni-um hydroxi de, as described in Exanpl e
54, to give the title conpound: np 184- 185[err] C.

Exanpl e 92
P &l imsg
@ 1. A compound of the formula (I):

" CH,R! (D
{° P
45 CRC

REX— I ~Re

5¢  in which:
R' is phenyl, biphenyl naphthyl, or adamantylmethyl which are unsubstituted or subslituled by one to three
substituents selectod from Ci, Br, F, {, C.-Caalkyl, nitro, CO2R, totrazol-5-yl, Cq-c.alkoxy. hydroxy, SCy-
Cialkyl, SO:NHR?, NHSOR?, SO;H. CONRR?, CN, S0:C1-Cealkyl, 0r CoFaie 1, wherein n is 1-3;
R? is C2-Cioalkyl, C3-Cioalikenyl, GCa-Cioalkynyl, Cs-Cecycloalkyl, or (CHalo-sphenyl unsubsuluted or
5  substituted by one to three substituents selacted from C-Cialkyl, nitro, CI, Br, F, |, hydroxy, Gi-Cealkoxy,
NR’R?, CO;R?, CN, or CONR’R?;
X is a single bond, 8, or O;
RY s hydrogen, Ci. Br, F, I, CHO, hydroxymethyl, COOR?, CONR7R’ NO,, or CFan«1. where n is 1-3



(E)-3- [2 l HIHﬂmHI f | uor onet hyl phenyl ) net hyl } - 1
Him dazo [/m l nyl ) met hyl - 2- pr openam
(E)-3-[2-nt Bu"c yl- 1M (2-ttifl uor oet hyl phony! ) met )MHJSH%HIEHMOﬁEE\N ]-2-(2-
t hi enyl ) net hyI 2- propen0| C : aC| d prepared [ exanﬁEléLAEﬁD was treated

wi th thionyl chlori t Q Y. i
Exanpl e 54, f,,}g e m}‘f ‘,\yxa i yng ? S% f:ol(v azocﬁgthét R=°:nd'ﬁsuge

Exanpl e 93nt ‘?

( E) - 3- ( 2- 2 ‘am ,' %Eﬁen ?%:i 'Cy-C alk&né er?%ch ateFLQf éﬁmg is ﬁ%:@mutgd or ﬁubsé:tu eéi th
i enyl) m:ét dzsrrw 9 salk (whlc rkestrti ar%ra(?\ %l" lBgl rb@ heny! or
Fol | ol Rg S bl a%:q pe. y l!lb\étilul s s by b Elaig, o
1-[(4- [car@gmg,{yhgux,p el ) me ]i mdazol e-5-al dehyde pr epar ed %

net hod desgsik t@do{)mofthgopnwar a- 30 tion of
2-n- but yI - A s dncleabdna Slidy0 X0t 20-ChL-DIaRfkRB whtowsm Sdtiluitdd 2 O Biryl oid StaRy Benziin
Exanmpl el Zyropsdin@hyinbthyd-or furyintethyl, fir SOINHEHRI ARRBIER® BPH,180C R shonidl, benzy!,
Exanpl e 94nienyimethyl, or fulinetiiyl dosage form for admi ni-stering orally active
Formul a (|gactcRimagapest@ntlySs praegis €GF-Cagtky of (SRIMphgyl. wherein s 03gasnd fi:lling.into
hard gel atﬂ\snuscmmubzes:adaakw Ng T 201{CR 1k Sikyl)aminpr2apRihyi ong, phfamaceemwphceeptmb sdiown
bel ow.  4Qhereof. | ngredi ents
Anount sis .5 sd@pbddracdprdinglte cigim- { {pavhiclar boxyphenyl ) net hyl }-1
H i m dazol F.’.‘5l5y¢h]en32 yhubstiviterh pt srirstitalpt -ty- e op dimesi substh@ots naglected frevg i afloro, fluoro,
magnesi um tdfiueeemathig, nitro, methyl, methoxy. hydroxy, sulfonamido, cyano, carboxy, carboCi-Cialkoxy, car-
10 ng 45 | Rgrp Y i totrazol-S-yl . _
100 ng X is a single bond; " Exanpl e 95
The sucPod¥ iteaCselii sulfate dihydrate and orally active Formula (I)
conpounds B %“W%@U"%{?f& f'”°’° “tjf"ﬂﬁ?i?'ﬁ?‘@'éi WI t h a 10% gel at| n solution. The wet
granul es Vg@?@é%ﬁgg e starc K q stearic
aci d, scr éte# nyu}y%eggh "F’H‘EZB'VH‘BP‘E{‘Q?’ éayrfdylmgt v, aach Qfgvhacr éﬁ_rqp}mna ly 3ubst|tuled

or metho - ' -

25 R‘ is COzH, CO2C1-Caalkyl, or CONHa.

3. A compound according to either ¢laim 1 or 2 which is the E (trans) isomer.

4, A compound according to claim -1 which i (E}- 3.[2-n-butyl-1- -{(4-carboxyphenylimethyl}-1H-imidazol-
5-yl}-2-(2-thienyl)methyl-2-propenoic acid or a pharmaceutically acceptable salt thereof.

_ 6. A compoynd according to claim 1 which is (E)-3+{2-n-butyl-1-{(4-carboxy-3-chlorophenyl)methyl}-1H- -

20 imidazol-S-yl}-2-(2-thienyhmethyl-2-propencic acid or a pharmaceutically acceptable sall tharsof,

6. A compound according to claim 1 which is: '
(E)~3-[2-n-butyl‘1-{(Emhlorophenyl)methyl} ~1H- (midazol-s-yl}-z-(z-tmenyl)methyl-a-propenmc acid;
{E)-3-[2-n-butyl-1- {(4—carboxy-2-chlorophenyl)vmethyl} 1H-|m|dazo|-5-yI]-2 (2-th:enyl)methyl-z-propenouc
acid,

a5 (E}3-[2-n-butyl-1 {(4-carbomoth0xyphenyl)methyl}-1H-imldazol-s-yl] 2-(2vthsenyl)mathyl-z—propenonc acid;
(E):3-{2-n-hexyl-1-{{4-carboxyphenyl)methyl}-1H-imidazol-6-yi}-2-(2-thienyl)methyl-2-propenoic acid;
{E)-3-(2-n-propyl-1-{(4-carboxyphenyl)methyl}-1H- -imidazol-5-y(]-2-(2-thienyl)methyl-2-propenoic acid;
{E}-3-[2-n-butyl- 1-{{2-nitrophenyl)methyl}-1H-imidazol-5-yl}-2-(2-thienyl)methyl-2-propenvic acid;
(E)-3-{2-n-butyl-1-{(2-chlorophenyl)methy!}- 1H-imidazol-5-yl}-2-{2-furyl)methyl-2-propenocic acid;

40 (E)}-3-{2-n-butyl-1-{(2-chlorophenyl)methyl}- 1H-imidazol- -5-y()-2-(4-imidazolyl)methyl-2-propencic acid;
(E)-3-{2-n-butyl-1-{(2-chiorophenyl)methyl}- ~1H-imidazoh5-yl}2-(3-thienyl)methyh2-propenoic acld;
(E)-3-[2-n-butyl-1-{(2-chlorophenylimethyi}-1H-imidazol-5-yl}-2-(5-mathyl-2-thienylimethyl-2-prapancic acid:

(E)-3+[2-n-butyl-1-{{2-cyanophenyl)methyi}-1 H-imidazol-5-yl}-2-{2-thienyl)methyl-2-propenoic acid;

- (EX3{2-n-butyl-1- {(4-mathc:xy-a-methylphenyl)methyl} -1H-imidazol- S-yl] 2-(2-thienyhmethyl-2-propenoic

45 acid; .
(E)-3-[2-n-butyl-1-{(2-chlorophenyl)methyl}-1H- |m|dazol 5-yl]-2 (4-pyndyl)methyl-z-propenom acid;
(E)3-{2-n-butyl-1 ((2-chlor0phenyl)methyl} -1H-imidazol-$-yl}-2- (5-methoxy-2-thienyl)methyl-zvpropanonc
acid;

{E)- 3-[2-n-butyl-1- {(2. 3-d:ohlor¢phenyl)methyl} -1H-imidazol- 5-yl]-2 (2—thaenyl)methyl-z-proponmc acid; or
60 (E)-3-{2-n-butyl-1-{(2-tiifluoromathy(phenylmethyl)- 1H-|m|dazol-$-yll-2-(2-thlenyl)methyl-z-propenmc acid;

"~ or a pharmaceutically acceptable salt thereof.

7. A compound according to any one of claims 1 10 6 for use as & medicamant,

8. A pharmaceutical ¢composition which comprises a compound acoordmg to any one of claims { to 6
and a pharmaceutically acceptable carrier. :

65 9. A process for preparing & compound of the formula (1) or a pharmaoeutucally acceptabla sait lheraof

~ as definod in claim 1, which process comprisos: :

a) reacting a compound of the formula (i)
- iThls Sheet Has Been Replac

Hll L i




EXaanWB- [2-n-Butyl -1

{(4-carboxy-3-c yI)rrethyI} 1H i m dazol -5-yl]-2-(2-thienyl)nethyl -
-p‘ropej l nmy, is dispersed in 25 n of normal saline to

pr epar f’"’””’ ,mgmnfjfopar at.i on. 10

Exanpl e 97° t opi cal opt hanol odt®al sol ution for_adninistering
Formula (1) conpounds is produced by cgp”qn ng under 15 sterile conditions
the-ingredients in proportions, for ekanpl e, as shown bel ow.

| ngredients - CHO (I%qnunts
(mg/ L) 20 (BE)-3-[2-n-butyl - 3}3-'(
-{2-chl orophenyl ) mot hyl } - 1H-i mi X {‘ 2- (2 t hi onyl ) met hyI 2-propenoic
1.0 ~acid di basi¢c sodi um phospha
10. 4 nonobasi ¢ sodi um phosphat e
é g g? gg;rgg%%nfx 2r92a5~s defme%r l%)XYatrK ?pgﬁgoFli s R‘ha}g dce?ned In QWi 1, except that llswe
'g.s.ad 1.9 substituents on the R g roup do not include tetrazol-5-yl, OH, .or COzH, with (Cs-Cs alkOxy)zP(O)GH(R )
mL 1. 0 CROS Bk WReEHingY; if s defined in claim 1, in the presence of a base; or
q.s. ad pH b) reacting & compdund of the ormula (1l): : o )
7,4 30 It is to be understood that the.invention is not limted
‘to the enpodinents illustraygdyheeeagove and the right to the

i |l ustrated enbodi ments and al’l 'rrpdl fications comng within the scope of
the following clains is 35 reserMed CR4=CCOOC ) Gdalkgl  4QII) 1. A compound

.of the fornmula (1): [err] - i nj whi ch: Rl err]-is phenyl,
bi phenyl, naphthyl, or adama% vitfi ch are unsubstituted or
substitutgd by one to three subsﬁtuents selected fromd, Br, F. I,

Cerr]-Cerr]alkKyl, nitro, CCIerr]R[err] tetrazol - 5-yl,
Jerr]-er J,g‘rlfhﬂéé prr?’ﬁr?& %flf&%m ¢laim 1, ﬁ[heafé BdﬁM'oﬁtheSQrﬁM(]\mHR[ errj,

NHSO err] Rl erF err err], CN, err]Cerr]-Clerr]al kyI
or (Jerr]F[err], whereinnis 1-3; rr] |s Clerr]-Cerr]al kyl,
Cerr]-Clarr]al kenyl derr]- (@{)e Pk*;ﬁh% FC[ err] - Cgeiy] cycl oal kyl , or
(CH err])[err] phenyl unsubstit or substitute 3) one to three
substituents selected fromer err]al kyl, -nitro, d, Br, F, |,
hydroxy, Cerr]-Cerr]al koxy, NR[err]R[err] CQerr]R[err] CN or
CONR[err]Rerr]: Xis asmgle bond, S; or EI‘kI
O, Br, Fo |wher@H® isHydBroRyinBrayplkyl GeeRletr| ‘alk\@cSN y
C[ er r] F[ err ]sozw" gHm;‘CS C!_&“gl or CoFans1, 18 1:3, P is 0‘3. I'O -anl H?) _
o-+phenyl; or

¢€) reacting a compdund of the formula {1} as hereinbofors defined with @ compound of the fortnula \2]

IR | " _COOH
el
RS=CH (V)
| “NCOOC,-Calkyl

40 .
wherein R® is as defined in claim 1. in the presonce of a bage; of

- d) reacting a compound of the formula (Vi):

RI— ?H, ?R“ |
CH —CHCOOG-Coalkyl vI)

LS

whergin R, R3, RS, and X are as. defmed in claim 1, R is R as defined in clalm 1, excep! that the
substituents on the K" gr0up do not mclude tolrazol-5-yl, OH, or COzH and R |s GOCH; ot §02CHa, with

.a bass; or
55 - @) reacting a compound of the formuia (ll) as heroinbefore defined wnth an appropﬂate heterocycllc acetic
- acid in acetic anhydrida in the presence of a base. :

and thareafter: | fore
{iy for formula (I) compounds m “which Z is -CHz-O-CHz-. roducing the formula ) ester hareinbelor

a5

50



R[err] and R[err I ndependently hydrogen,

C[enr -Cerr]al @HI Im”l yrazol yl - Y-i m dazol - Y-, furyl Y-,
pyrro yb-Y-, tri MBIyI Y-, 1isoxazoly ﬂ g _I.u

tetrazolyl - Y except t hat R err] and R[eréaJ are THIS ﬁsé ééﬁkﬂ@ cted
from hydrogen and C[err] C[err]al kyI and éech het brocyREPEABED i s
unsubsti tuted %?Y err]-Cerr]alkyl,;, (err]- C[err]alkoxy d, Br, F
|, NR[ er r] Rjeppseft, fol rpaRfien vith 8 Gefeakyl Wﬂéﬂf] Sgerr]H,

CONR[ er r ] R[{@rfp ormulag(l) compayngs lgj Whigh & is ot INHGHRIOWhespin % rip ]G 4ea|“‘r¥ phepykyhenzyl,
‘which is stthigaviethyler Bevietiyk dydely t‘ﬁ‘%fﬁ"&]‘ila)ﬂ) 3%&5§?’T‘R°M‘ﬁ‘§d‘°'l§3?‘b?5‘l’f§ﬁ paregl followed
benzyl , wheYdpartiopaeith anperrapdatgly §‘I'b5 't“?fh ing 5§“‘dh§‘&8&°§ﬁ“€%‘?’éﬂl agide &JH%Q PRt by

{iiiy # lgn! in hyl o the EBW)O
Q?I (():q Sﬁ ]e ' wzg;‘p for u%ﬁeggzd %‘P? b i actc 1 VZ(F lfyl *Trol;;:ng@@;qu QE j'{ %?lgq }mf carbr%t\l‘
Zis asin °é‘° '?Jlt“"% 95

ene DALY penert
substitute "’)o Skt b n ] C&% L@ taikls; benzx
Lhi enyl ﬂ;g ;"{g&f fmﬁua{ﬁm‘.’k 5?’?.‘5‘ m’éﬂtrﬁ Fon ?:an% i Ur";‘f’?fet"%ygﬁ" .
each Rlerr ]a for w unhé 4n}1¥f9crh919¢eﬁ' rﬂp‘?sr Jul)st!gegrb&][hzl%{ brﬂié.' tlﬂeg%?]eflzu i e formuta ()

(CHerr])[ b rW htc @nae < alkoxy; or .
Jerr]-q er(,(;f 1%&% Lia (!PEo Er\c?srgi %nE? th Bfo]a&‘# ‘&Mﬁ r:a?so@( ‘ﬂ%r&VJin’g tr%rforﬁnula 0}
phar maceyt iced uMdsaﬁGﬁ grﬁﬁ’d & substituted ﬂyhﬁfz alkyl

accor di NGt 16 e by betnpldslin which Rt orddh & substitud B8 Eavrkzowﬂ lgkb%b quew.@ﬁhe Wrmula
substi t ut edy BymRORI InOwHidM B8 8 Washiié Bbktsteds & BLBcRH vith QMRaBbRAY, aghtUBiRed by
tri f1 uor onbdvpsion Nithr Othe MEpiyy) , dfiRdehOXy . ahyas@¥y, vl f aiiAdhiatO, deRpiAlEh,  with
car boxy, cak&nﬂtﬁ[o&aavdméﬁimm}aﬁidéwma&nafmh azide: or Danoyl, or tetrazol-5-yl;

X is a shonghdodiemdia () ednpobihcrnia whittsRGE e2-ChHoHChatiahzing Im,elformula (1) co{peuntd in mBich RE
hydr ogen, ¢hza0®CLtalgtor or trifl uoronet hyl; R err]  hydrogen or

Clerr] - C ern]ialfémplip () compohdarin Jwhics RE ks empmm' hwhbrein fRArig hyvtedplay | G1 -Cealkyl, of (GHp)-

i m dazol yl wedhenlyl, remtingothe Fedmilanglt dopipoundsio lwhioh Rinia i-2-BO0K wilipa halegehdtipy spebisiolowed ed
by met hyl d rasetiohwityan appedpdealy suRftitted]anmiine: CO err | H,

CJ er r ] Gp ernq thepatier qpéiorialiy forming aogiAjaceutiqally acceptable sall. 3. A conpound accor di ng
to either cl aifnihe usg of2 orpedndiokthe foemuta () or mphyimapastingir acceplable salt therep! agdefined in -

conpound a6y a,nmg\etr@angqa@wrmoi ahediggmpns for treatmont of diseases In whlch anguotensm v receptm
_(E) - 3-[ 2- nPpitgoppemisgigelere ar boxyphenyl ) net hyl }-1 H-i ni daz

5-yl]-2- gz t hiteipl "fmfﬂg{"v%m Pohe fgnaia § e %P'BW%UMQW?&%P@BW&'&WW a&@éﬁﬁdé'm e

salt thel eGF"“ 1 inthe’ manufadiure af 2.0 El”%ié’@ﬂff‘ { of Y‘"t'eﬁe'lfl"&l m 1 ch

(E) 3-[2-n Ihef & comp { v.gﬁ, %coeﬂpﬁ_blesselt (hereof as defined in

i m dazol - 5 H’ g?ﬁgf o 135["%5'8 ?fd?" %ﬂ tga ?utl?all

accept abl e f°°m I ogn :' qﬁff oi}cﬁ?p osgit prag! Az JeMingd '%h

s 'r magm}w’f *prea i |

Him dazol | openoi ¢ aC| d

(E)-3-[ 2- ncéhyS‘ f!%fgl%zvﬁ\egg{{'l r&'—%ﬂ %%%{%henyl) met hyl }TfisSheetHas Been Replacer
"Himdazol - 5-4 I aci

o mascil-2 kb espmspuamena coansate’ o (I,

i-enyl ) mgphyl - 2= propenoi ¢ -aci d;

(E)-3-[2-n-hexyl -1-{(4- carboxypher@}lg-ﬂet hyI} 1H-| m dazol - 5 yI] 2-(2-thi enyI

) met hyl - 2- propenoi ¢ acid; .

(E)-3-[2-n-propyl -1-{(4- carboxyphen OB‘HG&} 1H-|m(§&z)ol 5 yI] 2 (2- th| eny
1) met hyl - 2- propenoi ¢ acid; sz__@N

(E)-3-[2sn-butyl-1-{(2- nltrophenyl Hyl} 1H—|mdazol 5 yl]-2-¢62- th| enyl)m

et hyl - 2- propenoi ¢ aci d;

(E)-3-[2-n-butyl-1-{(2-chl orophenyl)rrethyl} 1H i ni dazol - 5- yI] 2- (2 furyl).nme

t hyl - 2- pr opeshc aci d; 40

(E)-3-[2- nRbutphény&bkbtq&ylcdidpmhﬂp&mmﬂahmhw Yhich l&elmswamméd-cﬁsq(isﬁwt&d ﬁy@namtdaqol

yl ) met'hyP - Bubgitegenelectedibrom ;Ci, Br, F, I, Cy-Caalkyl, nitro, CO:R, tetrazol-5-yl, Cy+Csalkoxy, hydroky, SCi- :

(E)-3-[2- ana!IwyBOz‘N{F\’.ZNMﬁQeBF ASHEGONRTRY, B S0,C+Eiatkylca Seffen.5- WHelein i B3t hi enyl )

met hyl - 2- pRd e KeiCoalkyli @z-Croalkenyl, Cs-Cioslkynyi, Ca-Cscycloalkyl, or (CHa)o-gpheny! unsubstituted of .-
(E)-3-[2- ns%@twpdw? eoto Hipeos %m@mylsylmdrfsm}c'iwﬂksfw&t@z% By Fyly Twwxs( 9:-9@"1% 2 -

-t hi enyI l g Hgll- Cgibof%ﬁ%éhﬁpﬂ

(e,I[E %y? 2-pr Kﬁl %1‘ g ggl e&%ﬂofpoh c}/mxymet}\yrll%O}OR; CONm’F(lj’aﬁ&l or5 cn¥2n&1 whagezn Ig ;llsenyl ) m
_ r i jdazoly iazolyl- ry
(B 3 2 e T VTR R 2
(E)-3-[2- nObutyI 1-{(2-chl orophenyl)nethyl} 1H-|mdazol 5- yI] 2 (4 pyridiyl

) met hyl - 2- pr openoi ¢ aci d;
(E)-3-[2-n- butyI 1 {(2 chI orophenyl)rrethyl} 1H—|mdazol 5 yI] 2 (5 met hoxy- -



55 ¢ reparing a conpound of the formula (1) or a
phat maceut | C IMﬁmiﬁ,ﬁﬁllﬂMtlt t her eof as defined in claim1l, which
process. conpri ting a conpound of the formula (I1):

46 [err] wherein R2, R3, nanre as defined in claim1,

and Rlerr] is R[err] as deflned I n clalml4 except that the 10 -~ -

substituents Oorg eg e da % y. u L et r rmg ts quubsttth;'d or SUbstttuted
COerr]H, W|t f ?101 % %? t"]
g or Gy~

cood err] - k e tond’ bran ¢ tto
phenyl or
E’{ ?f)ence Of a ;L whergm h of the aryl 0265 i%ef}\ ésﬁat gfaed:i t%g[ha FOz. #;alky! Ci-
48 k

Rerr], R[é’r & is - E&Q Oezgéﬁgq,geflned in. clalml with a conmpound of t he
forrrula(l\/) i) Bolid, vi egﬁg, =Ca
Cerr]-d err]%tlft&f h.ewlrt:tr@." giec iy ﬁgt[ & 1o} éﬁ "? ﬁgxf s A ‘i.@t:tg‘:"tm‘ 8 pone

SCerr]-(err m; ,y| err| err]

S er 1] NHRLET gdon 1 Rt G[tﬁﬂ(oben%ﬁé[dkﬁ'c}%m ﬁen ﬁ{e‘?éuﬁ{t‘?srﬂl and' 1S 1-3, p
is 0-3, and RREs bydlofen EAERHSN or GHREI-L .a@agwn}, hyl; OF a &Hhﬁ&éul.aany scceplable sal
0- phenyi ; - Or thereof, which prédest &fprikddg a . conpound of the fornula (11

her ei nbefore ﬂe;am@dcw\ﬁomda;fmmuraqh,of the formula (V),

[err] wherein R err] i's as defined in clalml in
the presenez of a base, or _ _ d& reactl ng a conpound of the fornula
(V1): [err] ' i ' :

: | CHO (1I)

_ R"’x-«-'(\ I
20

wharein R2, 3, and X are as defined in claim 1, and R' is R as defined in claim 1, except that the .

substituents on the R’ do not include totrazol-6-yl, OH, or CO2H, with (Cy-Cy alkoxy)z-P(O)CH(R5)00001
2 Cgalkyl, wherein RS is as defined in claim 1. in the presence of a base; or

b reacting a compound of the formuta (il1): .

. t'G4H90? =Q
| CRé=CCOOC,-Coaky!

sz_<\]: l!ts_, | -(Itx)-

R?

80

35
wherain R, R?, R*, R5, and X are as defined in claim 1, with a compound of the formula (IV):

o Wi, CH,080,CF;
0 . | @( (IV)
.

whereln W is Cl, Br, F. |, Crlekyl nttro COzC; Cualkyl On-Gcalkoxy. SC;-GcaIkyI CN, so:Cs—Cnalkyl

< SO:NHR?, NHSO0;Cy-Catitkyl, or c“Fa.,... nis 1-3, p is 0-3, and R? xs hydrogen, C1-C‘;alkyl or (CHz)-
a~sphenyl; or .
- ¢) regeting & compound of the formula (m as herembefore dofined with a compound of the tormu!a (V)

COOH .
ns-cu . ' (V).
COOC,-CsaIkyl

s Wherein R® is as defined in claim 1, in the presence of a base: or
d) reacting a compound of the formula v: -



45 - wherern Rlerr], Rerr], Rerr], and X are as
defrned | ” Is Rlerr] as defined in claiml, except that the
subst‘1tue rlm group do not include tetrazol-5-yl, OH, or
CJerr]H and R[err COOH err] or SJerr]CH err], with a base;
or 55 e) reactrng a conmpound of thedornula (11) as 'hereinbefore
defined with an appropri at grhes ggocpfhi ¢ acetic - acid in acetic
anhydride in the presence of a paSe] : and thereafter: -

(i) for formula (1) conpounds |n cah—EHcs)oledggxyr]-(QI(;I—i[err] reduct ng
the_forgula (1) ester hereg

47 - prepa'red fol | owed gtrah vmthaC[err] d err]al kyl

a

hal oacet ate or; (ii) for formu (1) conmpounds in which Zis _
-C(ONHCHR[ err]- wherein Rlerr] is H -Clerr]-Cerr] alkyl, phenyl, benzyl,

thienyl metayli, frad ﬁﬂh@ﬁk e as GbEEHQh Y8 AR ik BdliRa Gd %iaﬁrss ech(%P O(Hepds

her ei nbef QEHBLERRT SY&H inciude tetQYOI[&?fi@ﬁ'é?%OmE s HHHHO B! 4 ¥mh
substrtute «@Th,N0 aci d, i N the presence of an am de-torm ng reagent _
(iii) for g %&H& & chrhpouR® BRY RAtsuid M) Wefethodiorh Sefed R A éﬁﬂl@p&i%ocyc‘ﬁg%h@g

the for mJlaed {nl akotlR SAHFEideQANTIAG WREehce of a basker €i nbef ore prepared, fol by
reaction whd ferdanef err]-Cerr]al kyl chloroformate and then react | on vm th
.carbon 1 () oroseMe de chRpduid Pr @sRNZ & afH, - QSBIULIAE thel @Leh (1)Ofster hereintioford
f.or  f or muppgréd, foliewep Gy Rekstion Witk ICG0; akylinglote@@iohy | ene group substituted by
C err] - ¢ idr dordsyla (1) Genpdyrids in which I B -SOMHGHAYWheretw REf isLiHy ICivS1 By, phemyl bbnzplg

t he f or muktéengimpthysdr duryimetiyl Dryidcilyzingthe rmulZ ()i esteacampbingé Bereintmpforaepatsd. foliowed
prepar ed apoagionwitenzapbicprialeiynaubstiaitel wihmoraakk inftbd prepamd obgn angdeelbining reagbrit can
al kyl at® n{iyderdermyta () compavrds iheiehaZ s @rmalifyene gneers eslsdngythe tormula ()ieptef @mpéuodsul a
(1) conpotereigbeione prbpacdd. toliraveRbe reaftiog witup Cr @awb@ﬂordmwawhhyﬁmmywith carbon
depr ot ect Megoxidn & theprpaghee B phosphine lgandpunds i n which the Rlerr] ‘group is
subst it ut &4 5 foopds () capraupqsainkwisy; Zds a methv'*("PlngUPoﬁUbfr“MQ‘i'uP\ac( ) elieylo Bpsvinds
i n which tripayimplayly qr fervimelavh coacling dhei formula o) (9gtercepmpenegs R &l iy A mRviepR group
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wherarnecessary f q
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hal ogengt m m smut a
in a C\M gg%ﬁti o Y1 tAcieon” Vﬁz
vl chl OFi'% pou I;’ pis ubsiituted by a tef mg m
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err err

(1) compopai e hobioh e eravl g ko e
[oF T O] o A By Wik oo 17 ]r)PJoﬁr,&hu S &
Rlerr] isishydbooeteakids rl-d err] aI kyI -or [ eFr] phenyl,
treating RWher idaﬁrwtr)aco(dpbmrae MBS s CZBBIRY Rhasih o iisShyufegyéd XGCIyh) oP(CH,)-
- hal ogenat } ngheng Strtbting it foWRA( compdddsi©RIGdH BNs m@ﬁomn.rwm&arm.ag &odt, foliowod
substi t ut pglreadiibagitn a%5ppra;ﬂ'[iletymwﬂﬁfea eqin@ptional ly formng a pharnaceutically
accept abl enddréater optionally forfthg a Ph@mbaaiically ascepatpedtnd of the for nula (1) or a
phar maceut i @ah bipcaas epidmb kecidal1tiorphpriag & caspotef whaedl: i n claiml in the
manuf act uRe isopheayl nundibetitomed tor f sobstined iy nanat to othredl i ssimstito@ss Beloctddl ttdm atigb.otersi n
| | r ecept wifluoromethgin tnigo Iiethyl, i reottaxyf, chgtrony, sulionamido, cfsho, FnExyisertel: Sualkoypoarnd -
of the fobamsdykor(tetazabb-yh phar maceuti cally acceptable salt thereof as defined.
in 30 “¢l &iea snglerbondie nanuf acture of a. medicament for treatnent of’ :
“hypert ensPbi§ -Gty 12 The use of a conpound of the fornula (1) or a
‘phar maceuf @zﬁ)'q"}ﬂe%t@[%‘efﬁtf&BT°e°'§'éﬂu?f°"i‘?M eof as defined in cl ar m 1 | n t he
manuf act uﬁeh‘(?f°98i’ Whnt for treatnment of congestive heart fai
13. The u ewdrferamwgmmw Mol o RYTdyirentvh opch of WQE‘bﬁPP&'P&?“W“bS‘"“‘Bd
accept apl %" S‘%‘f“f' of TR ands def ned in claim1 in the manufacture of a
medi canen process accor ng to eithar c|a1|m I grl 2' fgrrprepaﬂng a compound which is the E {trans) isomer.

4 A process according to claim 1 for préparing a compound which s (E)-3-[2-n-butyl-1-{(4-carbox-
yphenyf)methy(}-1H- -imidazol-6-yl}-2-(2- lhnenyl)methyl-a-propenorc acid or a- pharmacautrcally acceptable
55 salt thereof.

B 5. A process according to claim 1 for praparing a compound which is (E)-3-[2-n-butyl-1 ~{(4-carboxy-3-
chiorophenylimethyl}-1H-imidazol--y(}- 2—(2-thronyl)methyl—2-propanorc acid or a pharmaoeutreal!y accopt-

~ abie saft thereof.
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48 7 not both sel ected from hydrogen and (Jerr]-C[err]al kyl and each -
heter ocycl i e—r+ng—s—unsubstituted or substituted by

~gertr]-Cerr] err -C[err]alkoxy, a, Br, F,o0, NR[err]R[err],
CQerr]R[err],zM’mﬁm%" SHerr]H or CO\IR[err]R[err]; Yis a
si ngl e bond err]al kyl which is straight or branched or

optional Iy substituted by phenyl or benzyl, wherein each of the aryl
groups is unsubstituted or substituted by halo, NJerr], CF[err],

Jerr]=CerrJalkyl, Jerr] 5 derr]alkoxy, €N, or CJerr]Rerr];
Rlerr] is -2z- COCR[err] or -Z- CO\IR[err]R[erﬁq Z is a single bond,

vinyl, -CHerg] cg]s;' ARES 1?5% enewl gta'u% zj}unxw%fﬁ;l tut ed by

Cerr]-Cer imidaz i b acid’ -
furyl met hyI(E] n-bu IC}) XXE r?ph H?udr c]lg%ﬂ iﬁﬁ“ﬁ 5Jn@il’> kyl,

phenyl , ben feﬁy

| ndependgnt by Fhom g,{yﬁ%en% iyl hlﬁ%hazolcylyl]( ﬁnylﬁe[hﬂfzf&dbmdc»d
wherein m | & ?[ E; z {(4—carbo;< fenbt mdt!ﬁ(ﬁ\)‘dgﬂ%ﬁ-ylﬁ(@ftw nyifrbetiy-d-gtbgeddio ackif

2-di ((err ](E ©h f‘f 13 {4)cRBb Y Breny SRR HH-imic@lor- Ry PR@IRITH RbditycBpbpsnac @ept abl e
sal t t (BRL-2 A outy MY A dBRY BRGNP KRR 5-yi]-2-(2-thighy M @RG-L-pagendic serpound  of
the formul a(Eﬂ:i {eh-butyi (- cmorophenyl)memyl} -1 Heimidazol-5-y1])-2-(2-furyljmethyl-2-propenoic acid; [err]
20 10 WRRERinBulhRl1 (2 dhiordphetyNrhsthyaR (H-RbidazoRs-AB2-(lehida i imenyGE-propendic adkdd
Rlerr] i s RERS-h-vag- 1detdnpegndnphimdtiii Himldaxet B l-2-3hslényihehyl-2-propepelbadd: t uent s
on the R er(Ejs-@a-vagti-{(ulorgBenyhetag a1 H-iridatol-5-@i-L-(Sonett@CE-tiemsthylpropenoic acid;
(d er r] - C gerdahibotyy)ienyadopRinG) i yRf timldxGORAL 2 @stfionyBriiethyC2-propopeié dojd: |

wher ei n R gErd{2nduigd- {dleﬁetmuegl-ametrwlpaonﬂ)mlhyi}ﬁHtlmeiaqgk‘éﬁ%(@@lml)mfwa@s@omwc

b) react isncacei conpound of the formula (111):

[err] 30  {E)}BEn-butyki-{@rdlomphenirosthyl}- 1HRprisiazol-5-yIRE-@royiidylmetisy-2-propeapie| acid: a r e as
defi ned i n (Er&Rmbaty 1vﬂ(&dﬂ'°@ﬂbﬂmﬁﬂdﬂ B‘f""!dqy §-y#rigtragtiox ““9"5'“"‘9““" -2 9’°P°"‘°‘°
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err er ¢ ;
g(qI er r% a["e r‘F}i&[ PtY‘11eCK2R‘9'|”°'°K‘3‘h “;%a”@r ?%‘F'F' 2ol-rflieecip Q%w@f'é"rpfc]p fag | ac-dOr
Clerr]Flerry2 pFF"T'aé’e”i‘QaﬁY a

Clerr]-Cer nrm Pcossotpr A ﬁ) -[2 e butyl 1a( nyl?rﬁi(ﬁ%ﬁQH.lgaz l %—g—&ns yl)
compound Ofvilgx%la Qﬁ; H-lml azoIs %Sz-?iﬁ'mnw” me pp%opanoate w‘ﬁ\a 1% gnaﬁza Hr!bac& n:t he

formila gs followed by estar hydrolysis.

8. A process for proparing (E)-3 {2-n-butyl-1- {(4 carboxy-3- chlorophanyi)methyl} -1H-imidazol-$-yl]-2-(2~
thisnylimethyl-2-propenoic acid which comprises reacting 2-n-butyl-1-{(4-carbosthoxy-3-chlorophenyl)-
methyl}1H-midazole-5-aldehyde with ethyl 2- carboxy-s (2-thienyl)propionate in the presence of piperidine,
{ollowsd by ester hydmlysus

a0 9. A process for preparing a pharmaceutacal oomposulon which comprises bringing into assocxauon a
compound of the formula (I} or a pharmaceuﬂcally accoptable salt thereof as dofined in ¢laim 1 and a
pharmaceutically acceptable carrier.

10, Tho use of a compound of the formula {}) or 2 pharmaceuticaliy acceptable salt thereof as defined in
claim 1 in the manufacture of a medlcament for treatment of disoases in which angiotensin I receptor

a5 antagonism is a faclor.

1. The use of a compound of the formula {Hora pharmaoeutccaliy acceplable sall thereof as defined in
claim 1 in the manufacture of a medicament for fréatment of hypertension.

12. The uso of a compound of the formula (1) or a pharmaceutically acceptable salt thereof as defined in
claim 1 in the manufacture of a medicament fer treatent of congestive heart failure. -

€0 13. The use of a compound of the formula (I) or a pharmaceutically acceptable salt thereof as dafined in
claim 1 in the manutacture of a medicament for treatment of rensl fallure.
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55 vshereln R[err] is as defined in claiml, in the presence of a base: or
d) réactlng a conpound of the formula (VI): - C
49; © Jerr] ~wherein Rerr],
Rlerr], Rerr], and X are -as defined in claim1, Rlerr] is Rerr] as-
‘defined in claim1, except that the 18I~ substituents on the Rlerr] group do
‘not: i ncl ude tetrazol S-yl, OH, or CCIerr]H and Ri-err] is COCH err] or '
Sderr]CHerr], with a base: C reacting a conpound of the
formula (11) as hereinbefore def |Ag§ m‘ﬂh an appropriate heterocyclic . .
acetic | acid in acetic anhydride.in the presence of a base; and -
t hereaft a.(l) conpounds in which Z'is
' -m[err]i@%?"l’?]&l G‘EIQEEH% he formula (1) ester herei.nbefore )
prepared, followed by reaction with a Clerr C[err al kyl .hal oacetate.or;

(ii) forAngmtemmlememmalntagonmhmvmgu e £ iCHR[ err]- wherein
Rlerr] is H (ferr]-Cerr] alkyl. phenyl, benzyl, t'hi enyl met hyl , or
furyl methyl, hydrolyzing the formla (1) ester corrpounds her ei nbefore .

pr epar ed; foI | owed by reaction with an appropri at eI y substituted am no
acid, in the presence of an am de-f orming- reagent; or (iiit) -for formula
(i) corrpounds in which Z is a nethgHgit'e gro reduci ng the formul a (I)
est er conpounds. .her ei nbefore prlepar ed, &%EI owed by reaction with a

Cerr]-Cerr]al kyl chl orof or mate amde
in the presence of aphosphlnazx n -,.or R®(iv) for forrrula(l)
conpounds in which Z is a nethyl enN p substituted by =~ = __ : .
Cerr]-Cerr]al kyl, benzyl, t hi enyl met hyl, or furyl methyl, Teacti ng the
- formula (1) ester corrpounds wherein Z.is a nethylene group .25 prepared- '
- above wi'th a lithiumdial kylam de followed by reaction with an al kylating
agent; . and thereafter where necessary: (i) for formula (I)
conpounds in which the Rlerr] group is substituted by hydroxy, deprotecting.
the formula (1) - corrpounds in which the Rlerr]' group i's substituted by .
derr]- C[errLaI koxy: (ii) for formul a (I) conpounds in which the

Rl err] gwhip Iai'eSlﬂEﬁﬂ lmr%ulbt,mg zhypexlpnsmnohnd ur thegtrehtmént oficangestingo

dp, th Lyl : or
e e i e S,
O e

=G .Qactl on* wi th.carbon " nmonhoxi de

tetrazol ! %ﬁ@g&Lﬂ @FIQIPS
Rl err] gangwtcasm sreqeptmmtglg@msnonymamm sa hal ogenatl hg agent, followed
by conversion- to the. priary anmide in reaction with
anmoni a, dehydratlon W th " oxal yl chl orlde/dl met hylformam de and .
reaction with azide::or 35 (iv) for formula (1) conpounds. i n whi-ch R{err]
is -Z-COOH, hydrolyzing the formula (1) compounds in which Rlerr] - is
-Z- COOC[err] Cl err]al-kyl; or ‘(v) for fornula (1) conpounds in which
Rerr] is -2Z- CO\IR[err]R[err] wherein Rerr] is hydrogen,

Cerr]- C[err]al kyl, or (CHerr]). [err] phenyl, treating the forrrula (I)
conpounds in which Rlerr] is -Z-O00H with a hal ogenati ng agent ,’ f ol | owed
by reaction wi'th an:appropriately substituted am ne; 40 -and thereafter

optionally form ng.a pharnmaceutically acceptable sal t. : 2. A

process according to claim1 for preparing a conpound wherein: R err]

i s phenyl unsubstituted or substituted by one to three substltuents 0 _
~selected fromchloro, fluoro, trlfluoronethyl nitro, mnethyl, nethoxy,

hydr oxy, sulfonanidoh-Cyano carboxy, carboCferr]-Cferr]al koxy, car-" h

banoyl, or tetrazol-5-yl; 45 X is a single bond: Rierr] 1s

Cerr]-Cerr]al kyl: Rlerr] is hydrogen, chloro, fluoro, or .
trifluoronethyl; - ' S et . o S




Rl exs]” hydro rr]aI kyl ; r@ i s thi enyl
furyl methyl , ﬁmm"m “ ,oor pyri ,> eac '
optional |y substa t Ut e y nmet hyl .o ngxy(ﬁ%]d

CJerr]H CJerr]Cerr]-Cerr]alkyl, or

according to either claim1 or 2 for préfaring a conppu dQ/ﬁ::Jéﬁ'w t
(trans) i SBEMfedd. RS are independbatiy’hydFod6r Ts-CoaliythiddyR g, pysazolyion. '
conpound WH, eftrolys Y kdazabel-lv? -onazbiyit Wy isdkafoylY, @yidyBYe: or tétrazo !
ypheny! ) meodipbth -sdlbbtédrirata nyiregen whd CRC{akyltandl eavh Ihptanetyicd rigg -isunsybetitatst Gostbsituted A
phar maceut b@i-CiplkecCrefiatiblyeClSBss B It NRIREIGEaR, SO2NHR?, SO3H5or CANBdecess accordi ng
to cl ai m 1Yfisor sipglechradi Si@. ar ﬁoﬁmmlm gttaightgr branched or optionally substituted by phenyl or

( E) - 3- [ 2- nbesexl. wheq_am{ agle af lbgwl groups is unsubstituted or substituted by halo, NOz, CF3 Cy-Cealkyl, Cy-
chl or ophen§{2k P?Q!tﬁz QFEH m dazol - 5-yl]-2-(2-thi onyI ) met hyl - 2- pr openoi ¢ aci d
or -a phar c'éLﬁ CEART ¢ -4CONBIR’: able salt there

50 Z i single, P??Ee‘gfy' 0P GHerg me V'?,‘lea’PPﬁ:'i"stB‘?s*"ﬁ%g&Pr L eempsStimBenzy!

whi ch i éa groups, thlenylmethyl or furylmethyl or (O)NHCHR?-, wherein 'R? alkyl phenyl, benzyl,

(WE% h§ | - [ g B:Btyé thyi oggl%ﬂhybc{rog% Eipyé le‘?toah aéll'l}z)m |;Ir-lyl rplhgrem m |s§ 4yar|]d 2- (2 thi enyl )

(E)-3<[2-ng. '°E°T( a"‘ BoXy? I %r ‘a““'f) PR S 3 p‘lﬁfﬁ‘“ﬁﬁ"‘aﬂoﬁ“"é"?l" 5 (

2- thieny] &J?aag% claim

(E)-3-[2- rh'bgtmf rﬁ ff f&@:&@gmm }ee x.le) m#axlsuask’ruaae Qaaeeéd oY lchiord; fdord, Nl

onyl ) met hyiknuroRbRAS Q‘bcn@ﬁl&' methoxy Yrowy, [stfoRanii@oS Yeyand; Edrby, k%Y. “Calkoxy, car-

phenyl)rretg;);,b} - ok 1-§.9& ol - Syl - 2- —th| enyl ) net hyl - 2 propenoi ¢ aci d:

(E)-3-T2- m@ragmwbban&M car boxyphenyl)met hyl ) - 1Hi mi-dazol - 5-yl ] - 2- (2-t hi eny

|') not hybe 2R2ps OPSARYIC aci d;

(E) - 3- [ 2- mrshsikyatogén, {;|(|a-orf|ubfbcuam0¢fbr)\asﬂ hyl } - 1H-| m dazol - 5-y| ] - 2- (2-thienyl)m.

et hyl - 2- prRpgaregen od Ci-G;alkyl;

( E) - 3- [ 2- rRsbsithignylethyl2fugimettiyl rhigaeplyimethiihyt] gyridyirheithyl, dach of wﬁielyls petidadllp sbhstityted e

t hyl - 2- pr dyyawethytoramsittexy, dod

(E) - 3- [ &- R*iu€94H. CO{Gi2Cekyiowr &GNy | ) met hyl } - 1H-i mi dazol - 5-yl ] -2-(4-i i dazol

yl ) met hyl - 2- %Mg@g@ﬂn@ agqerding to either claim 1 or 2 which is the E (trans) isomer.

(E)-3-[ 2- t?omro p@m'fasrteﬁmhyw'ﬁ@f P2 ptyiii{GaBpxyph eyvl’qmzwl@eﬂwwﬂ'yl )
érxﬂ ri¥eayl

net hyI 2 tlul -2-propenoic acid or a pharmaceéutically acceptable salt thereo

(B)=3-[2-n-hb t’}ﬂ°‘“!?° Beroring o _p{fpgrv B L e st brif - 2

- t hl eny5|°) at 5‘¥21‘33 enyhmet harmaceutically acceptablg salt there
(e'ltz%yi’3 [22|0r %ﬁ SM- gi‘gﬁ‘ Z)F(awygw‘m'xaz‘h 5 YI+2°(£th6ﬂ %)metha Zyprt]peno:c(a%ldt hienyl)m
(E)-3-[2- 1} b"‘f N R R e A R e N i i b v g

2-t hi enyl )(ﬁ%t[E'-X lbu rP (P-Qa‘? (i ethotydherffitnSlhy1}-1H-imidazol-5-yi]-2-(2-thienylimethyl-2-propenoic acid:
(B)- 312 eath the r- - <2-c9r oot g;ﬁﬁﬂrmﬂzh‘ A R ot St brensis By T 1y )
met hyl - 2- pEAQenRe Cg tarboxyphenyl)methyl}-1H-imidazol-5-y!]-2-(2- thlenyl)memyl-z-propenmc acid;

() 3] 2. R e EIASEY2probdolclankb- et hoxy -
2-t hi enyl eyatipwloot -1P{(21é}ﬁdiébh6nyl)methﬂph BHimidazol-5-yl}-2-(2-furyl)methyl-2-propencic acid;

(E) - 3- [@2- nepau-pouty- 1 {(Rchiorsbhedinsmi emimidasa5ipy-bY4-imidazoml)aagH2-propyiolc-adid( 2- t hi e
nyl ) met hy (Ey3-[pn-omginef(Zcliebmisnyl)metBR}-1H-imidazol-5-yl]-2-(3-thienyl)methyl-2-propencic acid:

(E) - 3- [ 2- NENSH2-ybutgl- 1f {(Rettiaroghbaytimety}-niy-midaeatfyll- A hathyl-2-tdni Imetta proengit heid- ( 2
- t hi enyl ) FBBHEh-bRYIPr{Ehevanipbenybmpttiyl}-1H-imidarol-&yibBrid-thienybmethy-2iptopenmiseidt abl e .
sal t t her €f3:2-n-butyi-1 -((447\9mﬂvﬁrwmeﬁvﬂmetw}eﬂﬁm!dn@l-&vll-z@ thienyl)methyi-2-propenoic

(E) - 3-[2- acut y| - 1- { (4- car box phen}/I ynethyl }-1H-im dazol - 5-yl ] - 2- ( 2-t hi enyl
) - rreﬁi?T[Z'Qb‘ﬂY dﬁﬁﬁ!’@"&%‘l yametiyy Hh‘m'@éﬂ‘rﬁ)ﬂ SEyridviimethyg-armperpq acid:

3- acet oxy (=5 3[[%n Hutﬂ[}t{ﬁ-chiorr(p(\g\_yera?tbﬂm iifazol-S-yi}-2-(S-methoxy-2-thienyl)methyl-2- propeno:c
yphenyl ) né?l%i%% 1H-i ni dazol - 5-

) --hut -121[ H’&g h y!xrgthyl% h en \xé § {ng y ate il or
é 8- AdeaZ ags BI( -r- %}F}u m%:thylphenyt)me hyl} :mrdazo (2 hienyl)met Wpr:g;norc acid;
pharmaceuti ace ble salt her

(E)-3-[2- n‘bu“h . -i SRS At TlcRRNe B, LB WYk, dazo! - 5- 11 - 2-
2- thi ey )y 35. it L o ck7 8, fo SRS bl W ciaims 1 o 6
2- n- but yl a,Jda(z},a,q,ad «-ophen _

met hyl Jgz 1H- '9”)\@%945%5&6’}:’ f%h&”ﬂula (1) or a pharmaceutically acceptable salt thersof
2- car boXy agdaefidedtim LIS, )vl%E!OﬂrbéHB@E&nanest he presence of piperidine,
fol | owed b)yeé&ﬁﬁg&rcohmdrrﬁloy&b&rmaﬁ)(u) 9. A process for preparing a
phar maceuti cal conposition which conprises bringing into association a

conpound of the formula (1) or a pharnaceutically acceptable salt thereof

as defined in claiml and a phar-maceutical ly acceptable carrier.
10. The use of. a conpound of the formula (1) or a pharmaceutically
accept abl e .salt thereof as defined in claim11 in the manufacture of a

o rredl carrent for treat rrent of diseases in which angiotensin Il receptor 35

- e



11.: ound of the fornmula (1) or pharsmecettTT
acceptabl e ﬂi‘"l ul !l l] Hﬂfiefl ned-in claim1 int AV
medi canment hypert ensi on. 12. [

conmpound of the forrrul a (I or a pharmaceutically acce
as defined in claim11 in the manufacture of a nedi

of congestive heart failure 40 13 THE use of . a c
forrrula(l or

har tlc % glt t her d efined ip -
laim1 i n rﬁ%’wfa f_n' '°" Cf
c or f 1) 8 o ndQ wl]ierre%?‘k;rﬁ -Cs aﬁp‘aphenyq benzy?
45 thuenylmethyl or furylmethyl, hydrolyzmg the formula () ester compounds hereinbefore prepared, followed
by reaction with an appropriately substituted amino acid, in the presence of an amide-forming reagent; or
s (i) for formula (I) compounds in which Z is a methylene group,. reducing the formula (I} ester compounds
hereinbefore prepared, followed by reaction with a C;-Cealkyl chloroformate and then reaction with carbon
monoxide in the presence of a phosphine ligand; or ’

(iv) for formula (I) compounds in which Z is a methylene group substituted by Ci-Cealkyl, benzyl,
~thienylmethyl, or furylmethyl, reacting the formuia (l) ester compounds wherein Z is a methylene group
10 prepared above with a lithium dialkylamide followed by reaction with an alkylating agent; )

and thereatter where necessary:

(i) for formula (l) compounds in which the R* group is substituted by hydroxy. deprotecting ithe formula (I)

compounds in which the R* group is substituted by Ci-C.alkoxy; or

(i) for formula (I} compounds in which the R' group is substituted by carboxy, hydrolyzing the formula (I)
15 compounds in which the R' group is substituted by CO2Ci -calkyl; or

(iii) for formula (1) compounds in which R* group is substituted by a tetrazol-5-yl group, treating the formula

(1) compound in which the R' group is substituted by carboxy, with a halogenating agent, followed by

conversion to the  priary amide in a reaction with ammonia, doehydration - with

g oxalylchloride/dimethylformamide and reaction with azide; or :
20 (iv) for formula (1) compounds in which R® is -Z-COOH, hydrolyzing the formula (I) compounds in which R¢
is -Z-COOC;-Cealkyl: or

(v) for formula (I) compounds in which R® is -Z-CONR’R’ wherem R? is hydrogen, C1-Cealkyl, or (CHz)-

o-«phenyl, treating the formula (I) compounds in which R® is -Z-COOH with a halogenating agent, fouowed

by reaction with an appropriately substituted amine; ,

25 and thereafter optionally forming a pharmaceutically acceptable salt.

10. The use of a compound of the formula (J) or a pharmaceutically acceptable salt thereof as defined in
claim 1 in the manufacture of a medicament for treatment of diseases in which angiotensin il receptor
antagonism is a factor.

11. The use of a compound of the formula (I) ora pharmaceuncally acceptable salt thereof as defined in

30 claim 1 in the manufacture of a medicament for treatment of hypertension.

12. The use of a compound of the formula (I} or a pharmaceutically acceptable sait thereof as defined in
claim 1 in the manufacture of a medicament for treatment of congestive heart failure.

. 13. The use of a compound of the formula (I) or a pharmaceutically acceptgble salt thereof as defined in
claim 1 in the manufacture of a medicament for treatment of renal failure.
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