- - Cllnp 21154 o
. 5 10 TM BAZOLYL- ALKENO C ACI DS The present inventi-on relates to ne\/\/_ka 154 _

i m dazol yl - al kenoi ¢ acids which are angiotensin Il receptor 15 :
ant agoni sts and are useful in regulating hypertension induced $é;
exacerbated by angiotensin Il, - and-in the treatnent of congestj%ﬁ? aéﬂf?j )
fdilure, renal failure, and glaucoma. This invention also relates to

phar maceuti cal conpositions containing these conpounds and nethods for 20
usi ng these conpounds as antagoni sts of angiotensin Il, as antihypertensive
agents and as agents for treating congestive heart failure, renal failure,
and gl aucoma. BACKGROUND OF THE | NVENTI ON 25 The cl ass of peptide pressor
hor mone known as angi otensin i's responsi bl g-for a vasopressor action that
is inplicated in the etiology of hypertension in man. |nappropriate
activity f the renin-angiotensin systens 30 appears to be a key el enent

in essentival hypertension, congestive heart failure and in some forms of
“renal disease. In addition to a direct action on arteries and arterioles,
angiotensin Il (All), being one of the nost potent endogenous

vasoconstrictors known, exerts 35 stinulation on the release of
al dosterone fromthe adrenal cortex. Therefore, the renin-angiotensin-
system by virtue of its participation inqhe control of renal sodium

handl i ng, plays an inportant role in -2- cardi ovascul ar heneostasis."-
| nt ef ruption of the renin;@ﬁgiotensin systemw th
IMIDAZOLYL-ALKENOIC ACIDS

The present invention relates to new imidazolyi—

"alkenoic acids which are angiotensin II receptor

15 antagonists and are useful in regulating hypertension
induced or exacerbated by angiotensin II, and in the
treatment of'congestive heart failure, renal failure, and
glaucoma. This invention also relates to pharmacéutical
compositions containing these compounds and methods for

20 using these compounds as antagonists of angiotensin II,
as'antihypertensive agents and as agents for treating
congestive heart failure, renal failure, and glaucoma.

BACKGROUND OF THE INVENTION
25
The class of peptide pressor hormone known as .
angiotensin is fesponsible foi a vasopressor action that
is implicated in the etiology of hypertenéion in man.
‘Inappropriate activity of thé'renin-angiotensin systems.
30 appears to be a key element in essential hypertension,
congestive heart'failure and in some forms of renal
disease. 1In addition to a direct action on'aréefies and
arterioles, angiotensin II fAIIi, being one of the most
- potent ehdogenous vasoconstrictors known, exerts
35 stimulation on the release of a;dostérone from the
adrenal cortex. Therefore, the renin-angiotensin system,
by virtue of its participation in the control of renal
sodium handling, plays an impo§p§ggﬂrole in .
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converting enzyne i nhi bitors, such as captopril, has proved to be
clinically useful in the treatnment of 5 hypertenS|on and congestive heart
failure (Abrans, WB., et al., (1984), Federation Proc.,43, 1314). The
modt di rect approach towards inhibition of the renin- angiotensin system
woul d blrock the action of Al at the receptor. Conpelling evidence
~suggests. that All 'also 10 contributes to~.rgnal vasoconstriction and sodi um
retention that is characteristic of a nunber of disorders such as heart
failure, cirrhosis and conplications of pregnancy (Hollenberg, N K

(1984), J CardapdhevaPbanlanchemeo6taS1isG). In addition, recent animal.
~studies 15 sugges I L0 f [ isQe y may be
beneficial in haIt?ﬁEgg&ugﬁgbB bk Eh@ f%%§555|gq %Q %bo% éesgngﬁﬁggllure
( Ander son, s;coevegplng(ggggye nh@bnﬁorvaéyph ap6 captopripy shasa recent
~patent app"g?ib@Qd(éﬁuﬁé A iheanil %@bfﬁﬂphhpithErNthaﬁt @£/ 01, 653)

cl ai ns t hat ant agoni sts are use as_agents for reducing and

control | i Ag é?%B%fEﬁth?PaBBGI59“§?§§§Uﬁeheé§§e@?éﬂpfegKéﬁESﬁﬁ' FnBramal s.

The corrpoundSe@falh;suaaemlp_angnamm_mbwk anJ astagoni Thet hesacti on of
t he hor none

d_a her ef.or e n regulating and noderating
angi ot ensin |%hﬁ%%€ ﬂ@%ﬁ??%hs§8ﬁar88n¢8§%$&§lﬁ&an ?§F|EF89 Drenal failure
and ot her di samgitosensini fyseemt sothd bibcinshef astionVWEnATdnptuhts of

this |nvent|ql_qe tggn1n%§%§%g?l%§n§? ghge Egaggégéagﬁgkfbggd REgssure due

to Al is 30 ced” an I ons | I'ntercession
are ninihﬂzedcamdrtbutealt@drenbhpﬁaﬁ9§°§5tﬁﬁp§lpﬁvéﬁﬂi§ﬁdaH@ al so expect ed

to exhibit d'%@% &@&tetﬂaeylsReﬁaga&ée@se&ct B¢ a"Rambapcerohibbeaki-ag and
35 inhibiting the actions of I "has  stinul ated other _efforts to

synthesi ze ar® n"l’%t%e%tﬁd‘—?llu?ﬁe FAFFB@sAg and complications of
pregnancy (Hollenberg, N.K., (1984), J. Cardiovas.'

Pharmacol., &, S176). 1In addition, recent animal stﬁdies
15 suggest that inhibition of the renin-angiotensin system

may be beneficial in halting or slowing the progression
of chronic renal failure (Anderson, S., et al., (1985),
| J. Clin. Invest., 16, 612)."Also, a recent patent
application (South African Batéﬁt'hpplication No.
20 87/01,653) claims that AII antégonists are useful as
' agents for reducing and controlling elevated intraocular
pressure, especially glaucoma, in mammals.
The compounds*bf this invention inhibit, biock and
antagonize the action of the hormone AII, and are
25 therefore useful in regulating and moderating angiotensin
induced hypertension, congestive heart failure, renal
failure and other disorders attributed to the actions of
AII. When compounds of this invention are administered
to mammals, the elevated blood pressure due to AII is
30 reduced and other manifestations based on AII '

' interqessidn are minimized and'controlled. Compounds of
this invention are also expécted to exhibit diuretic
activity. ' ' '

_ "Recognition of the importahce of blocking and

'35 inhibiting the actions of AII has stimulated other
efforts to synthesize antagonists of AII. The following '
references have disclosed imidézélé derivatives which are



. references have disclosed i mdazole derivatives which are -3- descri bed
as having All blocking activity and useful as hypotensive agents. Furukawa
et al., U S Patent 4,340,598 discloses imdazol-5-yl-acetic acids and

I m dazol -5-yl -propanoic 5 acids. Specifically, the discloser |ncludes

‘1- benzyl -2- 'n-butyl - 5-chl oroi m dazol e-4-acetic acid and 1-benzyl -

phenyl - 5- chl or oi m dazol e- 4- propanoi ¢ aci d. Furukawa, et al., U.S. Patent
4,355, 040 di scl oses substituted imdazol e52acetic acid derivatives. A 10
conmpound specifically disclosed is 1-(2-chl or.obenzyl)-2- :

n-butyl - 4- chl gpaig; %69'§ ?a@ﬁ%é‘%l%CbQo B$QSCQ%?3%XES?dEBS%Z%13£

di scl ose certarrn’imdazo pr openol ¢ aC| at es scribed in
t hi s patent ahEPch?Blse[Egemtﬁltrobenzyl) 2-butyl -4- 15

chl or oi m dazol - 5- YFLEBQE%BOEEG qnd @t§y|P3tE%tbut3h04598 dlscloses
chl oro-1 - (4-am nobenz I)|n1 azol, - 5- propenqate. Vrei n I,n PCT/ EP

86/ 00297, dlséW6§é§°As |X#ePﬁ§&P&té§l ér? #n1W&F&§2&r9r§46§€H8 peic
conpoundss Onapfge .62spkeificali ¢l the dibglosderlinéibdeer apbenygll-2- 20

| WENTI ON ThnCBHBSiRaS CBE OF RUIRPEEBHE rOBREbn SFHa, 2BPe T E'Qf“*ﬁ%aégi of

angi ot ensi n | phenydpbocblaroimidazole~4-propanoic acid. )

(5] L2000y gbeduapibotyrant oty MIECRY b 5049 etscioses

(E)-3-[2-n- buwlpst_m:pneéamésmaﬂaﬁr -EC9E}ﬁeﬁﬁ}fi} desevativeS- A

1Hi m daz@l - ScympodnbZspeterybaleyhyi sé185e808 ¢-32-Eh18EBBEneSL pr2-
n-butyl-4-chloroimidazole-5-acetic acid. ‘

Carini et al. in EP 253,310 disclose certain '
1midazolylpropen01C'ac1ds Two intermediates described
in this patent are ethyl 3-[1- (4—nitrobenzyl)-2-butyl -4~

15 chloroimidazol~5-yl]propenocate and ethyl 3-[2-butyl-4-
chloro-1-(4-aminobenzyl) imidazol-5-yl]propenocate. -

Also, Wareing, in PCT/EP 86/00297, discloses as
intermediates certain imidazolylpropenoate compounds. On
page 62, Formula (CX) is ethyl 3-[1(-4-fluorophenyl)-4-

20 isopropyl-2-phenyl-l1H-imidazol-5-yl]-2-propenocate.

DESCRIPTION OF THE INVENTION

The compounds of the present invention'that are
25 Dblockers of angiotensin II receptors are:
.(E)-3—[2;n—butyl—l—{(4-carboxynaphth—1-y1)methyl}—
1H~imidazol-5-yl]-2-(2-thienyl)methyl-2-propenoic acid
and ' _ |
(E) -3-[2-n-butyl-1-{ (4-carboxynaphth-1-yi)methyl}-
30 1H-imidazol-5-yl]l-2-(2-thienyl)methyl-2-propenocic acid,
ethyl ester; ' ._ o _
or a pharmaceutically acceﬁtgble salt theréof}'and
(E) -3-[2-n-butyl-1-{ (4-carboxypenyl)methyl}-1H-
. imidazol-5-yl]-2~(2-thienyl)methyl-2-propenoic acid
35 methanesulfonate.
The invention also relates to pharmaceutical
compositions comprising a pharmaceutical carrier and an



. or a pharmaceutically acceptable salt thereof, and
(BE)-3-[2-n-butyl-1-{(4-carboxypenyl)nethyl)-1H -

i m dazol -5-yl]-2-(2-thienyl)nethyl-2-propenoic acid 35 nethanesul fonate.
The invention also relates to pharmaceutical conpositions conprising a

‘pharmaceutical carrier and an -4- effective amount of a conpound
her ei nabove named. Al so included in the pregent invention are nethods for
ant agoni zi ng angiotensin Il receptors which conprises admnistering to a

subj ect in need thereof an effective 5 ambunt of a conpound herei nabove
nanmed. Methodefdectriast iampuntperfi entampowriah drexteivaboasy tndmead ur e,

gl aucom, and renafg 1418 e AUH Vil Sld Mk 93%eHATAN S Hot R0

Jincluded in this invention. e conpound I'S invention are prepared by
10 procsduresféﬁsént@QPHmaiﬂg1&ﬂﬁiQﬂQQ%W?dﬂéGq@ﬁﬂﬂﬂiSaﬂhﬁﬂhﬁ§°mmﬁkﬁﬁﬁs,
protecting grQ&ﬂini@%éfﬂﬂa'ﬂH“ﬂ'édﬁ;@bﬂﬂT% inBedP 1Mt A ¥ rddtagnent s of

the nol ecul e nust be consistent with the proposed chem cal. transformations.
Steps in the 3PRVAEsPE &y sompoutdhanednabpve, nameds Methadsof gr oups
and the prot egréaiag0hyPetitenddon) dvhgestdnd dlchet Frilluref, the nol ecul e.
Chom  45: 40369 LA8EBR s 38 EfAtc AT, e B B aE Rk He5E cicanp .
i m dazol e 20 cempounds' taee tads?- dnioltudedniigazdlie Bpvesddiomg i ni dazole with
L o ponny 35" SUgBEk B U BBkl ropared i
gi ve t hel®- | ipreaatusesy desexibed herednhaad dd lasgrated v #deni th n-butyl
iodide in a examples. Reagents, protecting groups and functionality

on the-imidazdle and other fragments of the molecule must

be consistent with the proposed chemical transformations.

Steps in the synthesis must be compatible with the |

15  functional groups and the.protecting-grpups on the

imidazole and bthér‘parts of the molecule.

The starting material, 2-n-butylimidazole, is known
to the art (J. Org. Chem. 45:4038, 1980) or is
synthesized by known prscedures. For example, imidazole

20 is converted to 2-n-butylimidazole by reacting imidazole
with triethylorthoformate and p—tolﬁenesulfonic acid to’
give l-diethoxyorthoamide imidazole and then treating
with n;butyl lithium to'give the 2-lithium derivative of
the orthoamide and alkylatiﬁg with n-butyl iodide in a

25 suitable solvent, such as tetrahydrofuran (THF).

The 1l-substituted naphthyl or benzyl group is
incorporated onto the 2-n-butylimidazole by known
procedures, for example, by'reaction with substituted

_ naphthyl or benzyl halide, mesylate or acetate, such as

30 2-chlorobenzyl bromide or 4-carbomethoxybenzyl bromide,
in a suitable solvent, such as dimethylformamide (DMF),
in the presence of a suitable acid acceptor, such as
sodium alkylate, potassium or sodium carbonate, or a
metal hydride, preferably sodium hydride at a reaction

35 temperature of about 25°C to about 100°C, preferably at
about 50°C. . The resulting l-substituted-naphthyl or
benzyl-2-n-butylimidazole is hydroxymethylated in the 5



25 suitable solvent, such as tetrahydrofuran (THF). The 1-substituted
napht hyl or benzyl group is incorporated onto the 2-n-butylim dazole by
known procedures, for exanple, by reaction with substituted naphthyl or
benzyl hal i de, nesylate or acetate, such as 30 2-chlorobenzyl. brom de or
4- car borret hoxybenzyl bromi de, in a suitable solvent, such as e
di met'hyl f or mam de (DVF), in the presence a SU|tabIe aci d acceptor, such
as sodi um al kyl ate, potassium or sodi umcatbonate, or a metal hydride,
preferably sodiun1hydride at a reaction 35 tenperature of about [err] to

_about [err],_ ﬁiﬁH|Yf§£ éQQM%léerb rezaﬁlhésﬁithnﬂormaldehyde in
1- subst it ut ed- napht benz I|n1dazo€§ I S drox vgxgated I n

the 5 -Eith%d8¥?$6ﬁ°efﬁf §?§ﬁﬁﬂeacﬁ§a Bathi AGS ?ha?b hyde“rn the
presence of tﬁQé“lmsﬁﬁgtﬁtﬂtéﬂ—ﬁﬁphthyacbd—benpymvkdn—bﬂmy1 5-

1- substi t ut ed- n Q§£¥thi} aﬁg%}se}gggfﬁgdigsggdroxynethyI|n1dazole

I nt er medi at ve'prepared 5-hydroxynet hyl -
i m dazol 8 |nternemlﬁernaaieebyepahedabpveeacepngednSrhYQOO%YMGthYéUch as

val er am di ne, % 1 tP§£?r§gggagéngEQXé?gﬁéggg b Léggtgnenggniﬁlaader

pressure to'blve roxynet h azole. This internediate is
10 reacted vatheawesﬂehaﬁﬁyﬂalﬁéamédgpﬁemﬁtalét9F er, REES

acet oxynet hYéll?y@rgﬁiré(béHbHézQhelizqrﬁﬁddhﬂﬁehiheuhﬂéﬁrﬁfd$§1ﬁﬁeI So give
N-al kyl at ed, for_ exanp l, or, ben I t&hflate

4- Carbonethd%ybéWQlefﬁlﬁy&;@xgmgﬁayiﬁgl gga ' ng is 1ntermediate is
1- SUbStnbuteﬂeibﬂe&Uﬁﬂth5acé51&cahhy¢nédbyte|gndazb+ece$ylréated with

o e nehes Sy R AL PLERE A8 0, khenassett the o
' intermediate is N-alkylated, for example, using 2-
chlorobenzyl triflate or 4-carbomethoxybenzyl triflate,~
and the resulting 1l- substituted—z-n-butyl 5- o
'15 acetoxymethyl-imidazole is treated with aqueous base,
such as 10% sodium hydroxide solution, to give the 5-
hydroxymethylimidazole intermediates described
previously. _' ' :
The hydroxymethyl group of the héreinbefore prepared
20 intermediate is oxidized to an aldehyde by treatment with
a suitable reagent, such as anhydrous chromic acid-silica
gel in tetrahydrofuran or, breferably, with activated
manganeSe dioxide, in a suitabie"solvent, such as benzene
or toluerie, or preferably methylene-chioride, at a
25 temperature of about 25°C to about 140°C, preferably at
about 25°C.  The imidazol-5-carboxaldehydes are reacted
with an appropriate phosphonate, such trimethyl-3-(2-
thienyl)—2-phosphonoproprionate. The phosphonates are
. prepared, for example, from trialkyl phosphonoacetates by
.30 alkylation with an appropriate halide, mesylate or
acetate in the presence of a suitable base, such as
sodium'hydride, in a suitable solvent, preferably'glyme
at a reaction temperature of about 25°C to about 110°C,
preferably at about 55°C, to provide the appropriate
35 phosphonate. The.reaction of the imidazol-5-
| carboxaldehydes with the phosphonates is performed in the
presence of a suitable base, such as a metal alkoxide,'



previ gusly. The hydroxynethyl group of the hereinbefore prepared 20
internediate is oxidized to an al dehyde by treatnment with a suitable
reagent, such as anhydrous chrom c acid-silica gel in tetrahydrofuran or,
preferably, with activated manganese dioxide, in a suitable solvent, such
as benzene or toluene, or preferably nethylene chloride, at a 25

t enperature of about [err] to about [err]+ greferably at about [err]. The
i m dazol - 5- car boxal dehydes are reacted with an appropri ate phosphonat e,
such trinmethyl-3-(2- thienyl)-2-phosphonoproprionate. The phosphonates are
. prepared, forléﬁhhpmehYdréﬁﬁt@Fapkyﬁephbéwh§n@é@mtavdsidy 3@nalakyl at i on

with an approgaieasléagbﬂeenﬂesxheheagr c268h316 m@thaﬁo@reése_ﬂ@% of a
sui t abl e base,, such as sodi um in a suitable solvent pfeferably

glyme at a ré§£?¥6ﬂeteﬁ%EF%P&?EXSPrQBbuPI[BFPFeFGbéUoHﬂYFGPrFt Breferably

at about [errz}eaémanouendperabere.pefoabbate135cphasabaaat 90°Ebe reaction of
t he i m dagol - aldeh des m&gu th phosghanates I S pg! formed in.the
& a 8-

- presence Bf EPE% ?55 b3% ¢ bgu , ﬁgtBFO RGxpg¥ariablg mixtpre.,
hydri de or prefecteihy andi cishydrgde, (En andui(Zapl e-sobgehtutedelR-as

2 react] on t cneyyr S Cte By 00R0Eny ] PbEHYE T EpBL01) P BpaRaEs] 1T

about [err], TQ&%@owsemea5v@xeapeédn1Xtaepauatedahg ehdomatogeaphy (E) and

(2), 1- SUbSt'é&EFdEE gel 1n suitable solvent systems s, preferably
butyI 5-CH=C (2-thie ré - (COCal kyl ) -1 m dazof es. e Isoners are
readi 'y $8paif%ane,i ‘{ %%Wo'l}é?‘tEFPﬁca gee ?ﬁtgﬁﬁtﬁﬁﬁe sol vent -

systens, preflydidlydéd texene coreébpbnathgaheid sbrpésnds Thsiggters are
base, such as potassium hydroxide, lithium hydroxide or
sodium hydroxide, in a suitable solvent system, such as,
for example, aqueous- alcohols or diglyme.

15 Alternatively, the'i-substitﬁted—Z-n-butylimidazél-
S5-carboxaldehydes are prepared by the following
procedure. Stérting 2-n-butylimidazol-s—carboxaldehydes
are reacted with an N-alkylating protecting reagent, such
as chloromethyl pivalate (EOM-Cl),'in the presence of a

20 base, such as potassium carbonate, in a sﬁitable solvent,
such as dimethylformamide,_at a temperature of about 20°C
to about 50°C, preferably at about 25°C, to give N-
.alkylation (e.g., POM-derivation) on the least hindered
nitrogen atom of the imidazole nucleus. The 1-

25 substituted—naphthyl or -benzyl group is incorporated
onto the imidazole by N-alkylation of the above prepared
aldehyde with a halomethylbenzene compounds, such as
‘methyl-44bromomethylbenzoate or methyl 4-. _
bromomethylnaphthalene-l-carboxylate, at a temperature of

30 about 80°C to about 125°C, preferably at about 100°C.

The protecting group on the'3-nitrogen'of the imidazole
ring is removed by base hydrolysis, for example using a
biphasic mixture of ethyl acetate ahd aqueous .sodium
'carbonate, to give l-substituted-n-butylimidazole-5-

35 carboxaldehyde compounds. The compdunds of this
invention can be prepared from these 5-carboxaldehyde
compounds by the methods described above.



hydrol yzed to the correspondi ng acid conpounds using base, such as

pot assi um hydr oxi de, |ithium hydroxide or sodi um hydroxide, in a suitable
sol vent system such as, for exanple, aqueous alcohols or diglyne. 15
Alternatlvely, the 1- substltuted 2-n-butylimdazol - 5-carboxal dehydes are
prepared by the follomnng procedure. Starting -

- 2-n-butylin dazol - 5- car boxal dehydes are react ed with an N-al kyl ating
protecting reagent, such as chl oronethyl -pival ate (POWCd ), in the presence
of a 20 base, such as potassiun1carbonate in a suitable solvent, such as:
di et hyl f or mram de,_ at erature of about [err] to about [err],
preferably at abOLﬁltf“eW?t ¥ dike Arndrusy binip4ele. staxhingri vati on) on
the | east hindaretials ragenaiaredivitle 4 rimeao) sl @tsoxghe 1- 25

bsti t ut ed- J th dazole b
iltjaisklyl ;t ?onr&g%qg}%e a%&o)vecqlglpé%aq’ roup‘%i’le‘ﬁ?ai«; %{) e}r}g}%ﬂ& geln;nengzo =
conpounds, s@&ithasymethyd - 2-rorrtgnsinidasnieoat Thoe m¢tyiom is carried
br omonet hyl napiyt had Ghesyls: ré)%ﬁ{o lf'e[ e;?:?elé’e 8&&&;&:{?1‘ ;gé’n@émﬂ‘i t%e”l

to about [err], 'preferably at protecting group on

3-nitrogen ofSAkwentnisugtyias rqllﬂfﬁlylrfé?m%/ bdghe Brivibuetpltinr exanpl e

using a bi phaG vitsives e gﬁaﬁa@‘@w qlmaéﬁtapw&ta@d'fwt‘é& g, to
gi ve 1-subst it t§91n but I|n1dazole carboxaldeh de compoun s. ' The
conpounds of WETW‘? HEFeHomR ahlon bt tehy de

conmpounds byethemetﬂ&dm%@y bﬂdaaa:tnmm: of tAld arinatid imidezole
t2r Pngﬂlg SI I %% o%é%:r:adﬁ%q\ gﬁfbﬂﬁy& rlg‘er £ C'tngdevger(r#eﬁ%%ﬁrsﬂrW)
et hoxynet hyl bgtwltmtrquhiqqtam e atTldowactlitf€ ito abaiteB5°C,
preferably at about 25°C. The 1-SEM-2-n-butyl-5-
trlbutyltlnlmldazgge is coupled with an a,B-unsaturated
acid ester having-a leaving group on the f8-position, such
15 as a hallde or trifluoromethanesulfonyloxy group, for
example, BrCR =C[ (2-thienyl)methyl] (COOalkyl), in the
presence of a phosphine ligand, such as _
bis (diphenylphosphino)propane, or triphenylphosphine and
a pailadium (II) compound, or preferably
20 = tetrakis(triphenylphosphine)palladium{(0), with or without
a base, such as tributylamine, at a temperature of about
50°C to about ;50°C, preferably at about 120°C. Both the
(E) and (2) olefinic isomers are prepared by this
procedure, and the isomeric esters are readily separated
25 by chromatography over silica gel. The 1 -SEM group from
"the (E) and (2) 1somers is hydrolyzed w1th acid, for
-example, aqueous hydrochloric, in a suitable alcoholic
solvent, such as methanol or ethanol, end the 1-
unsubstituted imidazole derivatives are converted to the
30 1-t-butoxycarbonyl (t-BOC) imidazoles with di-t-buﬁyl
dicarbonate (Hoppe-Seyler's Z. Physiol. Chem., (1976),
357, 1651). The t~BOC esters are alkylated and
hydrolyzed with, for example, 2-chiorobenzyl triflate or
4-carbomethoxybenzyl triflate, in the presence of a
35 suitable base, preferably diisopropyiethylamine, in a
suitable solvent, preferably_methylene chloride, to
afford the 1-substituted-imidazole derivatives (esters).



5 out, for exanple, in the presence of sodiumhydride in a solvent such as
di met hyl formam de. The 5-tributyltin derivatives are prepared by lithiation
with, for exanple, butyllithiumin a suitable solvent, preferably diethyl
ether, followed by treatment of the lithio imdazole 10 derivative with a
tributyltin halide, preferably tri-n- butyltin chloride, at about [err] to
about [err], preferably at about [err]. The 1- SEM 2-n-butyl-5--
tributyltinimdazole is coupled with an [-e®]- acid ester having a | eaving
gr oup OP thi [err]lsuch 15 as a halide or trifluoromethanesulfonyl oxy
group, for exanpl e err] in the presence of _a phosphipe |igand, h as
bls(dlphenylﬁﬁ@%phﬁho?@@oﬁghelseﬂe¥$|55%n9¥§ﬁ8§§ﬁgﬁetgnah§ 55 IS&PU%%?II)
conpound, or Qéfé@ﬁ@?lf{haomée%akaéééfwéanafbabesphl ne) pal | adi un( O, vvith
or without a base, such as tri

to about [err], pr%?%rﬁﬁ??°3?d§b8gt€€%?rfnvﬁﬁ ”g%%g%géﬁdgkz§99gefl
Isonerf Sre ﬂgﬁ@aﬁﬁﬂlb?iﬁglprpcedadetg Thad1fhubstmnsted-asnebytxﬂe readlly
separat e [o

(B o () bHEF LB ROER IO L BlnTuct CpfEpar Bl as HEMCOLBHE AT, Ne
hydr ochl ori c, ara aeeutedbhéthlcoﬁubS%lﬁﬁtQ@nhalguéﬁlﬁz héiﬁaﬁéFESr et hanol ,

‘and the 1- U % f”&dﬁgfbﬁ éér'yaéhV§§ éﬁﬁ QOEVQEEBGx903PNQ—30
1-t- butoxycar d& azo?es wth di-t-b glcarbona
( Hoppe- Seylert%iQPY h9§P540n€%%n11n(§@96$re§§?°318§1? &t SBE2 8Sters are

al kyl ated angy elfpay;sepl i\th sﬁﬂtasxan@bhreatghlsaenbaszybluena abe ar
4- carbonethox benz

pref er abt§ di %%BF%%?t%%L§ aﬂ?ﬂ%t F&@ péﬁl? Eoéépv ﬁgskggégégaﬁ%

met hyl ene chlawode, 100°affOTHethesﬁlsﬂbgt1fsubdtunudaﬂoﬂendbutYérﬁves

~(esters). CH=C(RS)COOalkylimidazoles are hydrolyzed to the
corresponding compounds of the present invention by
alkaline hydrolysis as described above.

15 _ Alternately, the compounds of this invention are

| prepared as follows. The l-substituted-2-n-butyl-
imidazol-5-carboxaldehydes prepared hereinabove are
treated with the lithium derivative of a substituted \
ethﬁl or methyl ester. These lithio derivatives are

20 prepared from the reaction of lithium diisopropylamide in
a suitable solvent, preferably tetrahydrofuran, with an
acid ester; such as ROOC-CHZ-CHZ-(Z-thienyl), to generate
the a-lithio derivatives at about -78°C to about -10°C,
preferably at about -78°C, which are then treated with

25 the imidazol-carboxaldehyde. The_intermediate B—hydroxy
group of the imidazole ester is converted to a mesylate
or an acetate and the mesylate, or preferably the
acetate, is heated in a suitable solvent, such as
toluene, with one to two equivalents of 1,8-diazo-

30 bicyclo[5.4.0)Jundec-7-ene, at about 50 to about 110°C,
preferably at about 80°C, to afford 3-{imidazol-5-yl)-2-
(2-thienyl)methyl-2-propenoic acid esters. The (E)
isomer is the predominate olefinic isomer. The acids are
prepared from the esters by the method described above.

35 -Compounds of the present invention in which the
suﬁstituent in the 1l-position of the imidazole ring is
subStitqtéd.by carboxy are formed from the compounds in



-8- The (E) and (Z2) isoners are hydrolyzed to the (E) and (Z) acids by the
nmet hod descri bed above. The conpounds of this invention are also prepared
by the followi ng procedure. The 1-substituted-2-n-butyl- 5

i m dazol e- 5- car boxal dehydes, prepared as descri bed above, are reacted with
a substituted hal f-acid, half-ester derivative of a malonate, such as ethyl
- 2-car boxy- 3- ( 2- thlenyl)prOpionate; In the presence of a base, such as

pi peridine, in a suitable solvent, such as foluene, at a 10 tenperature of
about [.err] to about [err], preferably at about [err] The resulting

1-subst i t ut edwﬁi@hb%ﬂs Bro{:gr ELL gsénggek&zsg E:heccgﬁ.ﬁcgip%‘l'

conpounds of e present I nv I'ne oﬂ s¥s "as “descr |
above. 15 basig| hpdnal#sys, tﬁécboﬂﬁoaﬁﬂgoéﬁ ﬁﬁﬂéumnpﬁnppéﬁséﬂ@mprepared

as follows. ThgatozuBs! hhualeénznalbat:yéthaﬂbqiazek aséagharadehydes
prepared herei'nabove are treated with t thiumd derivative of a

substi t ut ed é?ﬂ??oﬁysﬁﬁthﬁPcﬁs?ﬁraqﬁﬂggé pY?HPShaeFFGaFFQQS are 20
prepared Bromthe praeimbacsutichlipi aacdptabmeoayhanadaltmoa sailteabloF

solvent, preferably tetrahydrofuran,, wt n_aci,d e such .a err] to
Generat e | ne- GompyYRs; DRI FOEELLE Tr) (bbD POERBH WEEhrhrRPPPR iRt el ot b y a
about [err], owgahiarert hnargaricedcivishbySmehbodsi Haewhi dar bivealadehyde.
The internedigge {ghh 1ar09Hﬁ0£ang,er§éeéa GEER '§u§ﬁ8§$%t ed to a

mesyl ate or an acetate ahd the mesylate, or prefera e acetate, is
heated in a s%ﬁ?%&@%i§09§eﬁ¥ga§h€haﬁﬁdtbpuéﬂeaqEFPHSoﬁésFébiﬁoS@&Nﬁ@&lents

of 1,8-d18z0-s@h &sC¥ehahél wPtHNdes1dt €68, ot tBEOYAL1EObYOraRewinkerr] .,
the solvent or in an aqueous immiscible solvent when the
acid is soluble therein, such as ethyl ether or
chloroform, with the desired salt separating directly .or
isolated by removing the solvent. Representative .

15 examples of suitable acids are maleic, fumaric, benzoic,
ascorbic, pamoic, succinic, bismethylenesalicylic,
methanesulfonic, ethanedisulfonic, acetic, propionic,
tartaric, salicylic, citric, gluconic, aspartic, stearié,
palmitic,.itaconic, glycblic; p-aminobenzoic, glutamic,

20 benzenesulfonic, hydrochloric, hydrobromic, sulfuric,
cyélohexylsulfamic, phosphoric and-nitric acids.

Pharmaceutically acceptable base addition salts of
compounds. of Formula (I) in whiéh R8 is H are prepared by
known methods from organic and inorganic bases, including

25 nontoxic alkali metal and alkaline earth bases, for
example, calcium, lithium, sodium, and potassium
hydroxide; ammonium hydroxide, and nontoxic organic
bases, such as triethylamine, butylamine, piperazine,
meglumine, choline, diethanolamine, and tromethamine.

30 Angiotensin II antagonist activity of the compounds
of Formula (I) is assessed by in xitro and in wvivo
methods.- In witro antagonlst actlvity is determined by
the ability of the compounds to compete with 125
angiotensin II for binding to vascular angiotensin II

35 rngptors and by their ability to antagonize the
contractile response to angiotensin II in the isolated
rabbit aorta. In yivo activity is evaluated by the |



preferably at about [err], to afford 3-(imdazol-5-yl)-2-
(2-thienyl)nethyl -2-propenoic acid esters. The (E) isoner is the
predom nate ol efinic isomer. The acids are prepared fromthe esters by the

met hod descri bed above. 35 - Conpounds of the present invention in
whi ch the substituent in the 1-position of the imdazole ring is
substituted by carboxy are forned fromthe conpounds-in -9- which this

group is substituted by [err] using basit kdrolysis, such as aqueous
sodi um or pot assi um hydroxi de irn nmethanol or ethanol, or using acidic

hydrol ysis, s as_aqgu s hydrochloric acid., 5 ~Pharmaceutically
accept abl e a&%cflﬁﬂﬁ% i%oﬁotlsih?t OO Qﬁ%d’sn%*bﬁr%? apf?fs?aferggf)ﬁﬁﬁew th
appropri at e Gog@EiagerousEnEivrersingsIhyimeténssidnowats ahd tot. For
exanpl e, the [ ' Sui | £, & L00r ' ' cidin
an aqueous ml?(ﬁ éﬁ s%ﬁ?n{égl%&t{u%h éla#%?h@%%&vm&?h%ﬁo a(?légﬁﬂg%n? he salt
by renovi ng ty®Pesdlens#oror in an aqueous inmscible solvent when the acid
i's solublg therein, such as ethyl ether or chloroform wth the desired

salt separating directly or isolated by renoving the solvent.
Representati@%g§§15%xanples of suitable acids are maleic, fumaric, benzoic,

aSﬁorbijp, lp;aem)l C, The dadinligametiyineiesadssay ils .amﬁcmnﬁsq:&f_pﬁhColf a
et hanedi sul foni.¢c, acetic, propionic,.tartari sa i Citri gl uconi c,
aspartic, st 8‘3??‘%(9&]?51%’19‘%”&% cfﬁ”cl?e‘%l%o eftcaﬂp%#g%% z%{ ctg‘lgr utam c,

20 benzenesg@lifteni Reshy dila@&or X980y dr Gormartcicwldr fraction from rat
cycl Ohexl%'d S“He%@n& r&%osa%%lfx‘if‘esa@%rﬂﬁéd&a@é-‘d% R TBeeEL ) CRi LN 8o
accept abl e base a @ on salts of .

: : PM of I-angiotensin II with or without angiotensin II

| antagonists for 1 hour at 25°C. The incubation is
terminated by rapid filtration and receptor bound 1251—
angibtensin II trapped on the filter is quantitated with

15 a gamma counter. The potency of angiotensin II

antagonists is expressed as the IC., which is the
concentration of antagonist needed to displace 50% of the
total specifically bound angiotensin II. Exemplary of '
the .IC50 of compounds of the invention (E isomers) is

20 about 0.1 nM to about 30mM.

The ability of the compounds to antagonize

angiotensin II induced vasoconstriction is examined in

25 the rabbit aorta. Ring segments are cut from the rabbit
thoracic aorta and suspended in organ baths containing
physioclogical salt solution. The ring segments are
mounted over'metal supports and attached to force
displacement transducers which are connected to a

30 recorder. Cumulative concentration response -curves to
angiotensin II are performed in the absgnée of antagonist
or following a 30-minute incubation with antagonist.
Antagonist disassociation constants (KB) are calculated
by the dose ratio method using the mean effective

35 concentrations. Exemplary of the KB of compounds of the
invention (E isomers) is about 0.1 nM to about 0.50nM,



conmpounds of Formula (I) in which Ris H are prepared by known met hods from
organi ¢ and i norganic bases,. including 25 nontoxic alkali netal and :
al kal i ne earth bases, for exanple, calcium lithium sodium and potassium
hydr oxi de;-.anmoni um hydr oxi de, and nont oxi ¢ organi c bases, such as
triethylam ne, butylam ne, piperazine, neglumne, choline, diethanolam ne,
and tronet ham ne. 30 Angi ot ensin || 3ntagon|st activity of the
conmpounds of Formula (1) is assessed by in“Vitro and in vivo nethods. 1In
vitro antagoni st activity is determned by the ability of the conpounds to

conpet e- “‘thdigﬁi#%EEHh2%2?&?25#b:125§5b5§h_ﬂn;° vascul ar angiotensin Il 35
receptors and Dy their abilily to antagonize the contractile response to
angi ot ensi n |AnghotansinaId: 48 £OBEFLONS-KALS| n vivo activity is eval uated

by the 10 - -ef fraBsyaet phepaespowidn tadwehibing tFemopadsseterdsponse to

l,oqd
At el of e TehapEngahpERBES, AHRsPoRT oBRER SrkE TreTAa oF: fAna |
bi ndi ng assayKiﬁne&nidtLIEatﬁmﬂ,oiBQQWEthmdoptevthuebyddgscfbﬂdéwungdetai

(Gunther et éf‘§ tneRBs Lesséle éggeéd 18 a&&sea&h&gﬁy aTgFerrom rat 10

mesenteric arterves’i s ncabat o er W wi th
or without aﬂgt%@%%gﬁnlﬁlCaﬁtagﬁﬁp§@§ mgﬂitoﬁgdrfﬁPm[ﬁhﬁ]artﬁélﬁﬁcubatlon

i s term nat edeyné @@t dwitht & %L-easaee feaaeaa&eboaﬁa keeblkaeagioat ansin ||
trapped on the filter_ is uan jtated,with g nga counter. ., The potency
of anglotenS|RP4Ygraph° he change in mean arte ial ‘pressure in
10 response to intravenous injections of 250 mg/kg
anglotenSLn II is compared at various time points prlor
to and followlng the administration of the compounds
- intravenously or orally at .doses of 0.1 to. 300 mg/kg.
The dose of" compouh& needed to produce 50% inhibition of
15 the control response to angiotensin II (ICSO) is used to

estimate the potency of the compounds.

ant it : . civit
" The antihypertensive activity of the compounds is

20 measured by their ability td reduce mean arterial
pressure in conscious rats made renin-dependent
hypertensive by ligation of the left renal artery
(Cangiano. et al., J. Pharmacol. Exp., Ther, 208:310,
1979) . Renal artery ligated rats are prepared with

25 indwelling catheters as described above. Seven to eight
days following renal artery ligation, the time at which
plasma renin levels are highest, the conscious rats are
placed in restrainers and mean arterial pressure is
continuously récorded prior to and following the.

30 administration of the compounds intravenously or.orally.
The dose of compound needed to reduce mean arterial
pressure by 30 mm Hg (ICBO).is used as an estimate of
potency. :

. The intraocular pfessure lowering effects employed

35 in this invéntion may be measured by the procedure
descrlbed by Watklns, et al., J‘_anlaz_zhaxmangl* 1
(2) :161-168 (1985)



ant.agqni sts is expreésed as the [err] which is the concentration of
ant agoni st needed to displace 50% of the total specifically bound

angiotensin Il. Exenplary of the 1C50 of conpounds of the invention (E
i somers) is 20 about 0.1 nMto about 30mM Aorta The ability of the
‘conpounds to antagoni ze angiotensin Il induced vasoconstriction is exam ned

in 25 the rabbit -aorta. Ring segnents are_cut fromthe rabbit thoracic
aorta and suspended in organ baths contaTn?%g'physiological salt solution.
The ring segnents are nmounted over netal supports and attached to force

di spl acenent transﬂggg£§%¥€%§§?agg Eﬂ@”fﬁé@gn#?iﬁvéﬁti&ﬁcgiger' Cuwulative

concentration respons \ 0 angl ot ensi n are perforned in-the
absence of  aringprperatedf bntovkorvenbenti gesage nEobpRsy oAUGht BSant agoni st .

~ Antagoni st dijSpReacdnl é Opr&pasieidss (KB Po£ 624LVyaheeib¥ Ebmpdandshatio
met hod using the nmean effective 35 copcentrations. . Exenplary of the [err]
of conpounds FPTHELT REntFRILYE | s%‘hjefé)°¥s ‘a%h$ Wirﬂ%g?k}tgﬁﬁ&t 0. 50nM
I nhibitiop ofcayrisars dospamskoged Angsol bscartiers tnodadeustasth,Rats are
B onmch t ube CGHISH" e FOR iy B 4Ry AhEe T oee e g 5o 188 L SpB AR . iy
fol I owing sutgdrg, tdelatins, agamp quectim, sacaciaaimagnesiiull sbdapatesure is
e 3AT SRR (BOLA e BEAEY AaglOF Lol 8o 2eEEo bhaput
pressure in Pily il isrRIEHBNARD i WRERY i on3imElasby ngtRE angi ot ensin
1 i's conpar @rali e42ldPUsi 1udt R IsndTid any prolonged release
material, such as glyceryl monostearate or glyceryl
distearate, alone or with a wax. The amount of solid
carrier varies widely'but, preferably, will.be'from.about
25 mg to about 1 g per dosage unit} When a liquid
15 carrier is used, the preparation will be in the form of a
' syrup, elixir, emulsion, soft gelatin capsule, sterile
injectable 1iquid,'such as an ampoule, or an agqueous or
nonaqueous liquid suspension.
For topical opbthalmolgic administration, the
20 pharﬁaceﬁtical compositions éddbted include solutions,
suspensions, ointments, and solid inserts. Typical
pharmaceutically acceptable carriers are, for example,
water, mixtures of water and water-miscible solvents such
as lower alkanols or vegetable oils, and water soluble
25 ophthalmologically acceptable non—toxic polymers, for
example, cellulose derivatives such as methyl cellulose.
The pharmaceutical preparation may also contain non-toxic
auxiliary substances such as emulsifying, preserving, _
wetting, and bodying agénts,jas for example, polyéthylene
30 glycols; antibacterial components, such as quarternary -
ammonium compounds; buffering ingredients, such-as alkali
metal chloride; antioxidants, such as sodium
metabisulfite; and other conventional ingredients, such
as sorbitan monolaurate. :
35 ~ Additionally, suitable ophthalmic vehicles may be
used as carrier media for the present purpose including
conventional phosphate buffer vehicle systéms.



to and.follow ng the adm nistration of the conpounds intravenously or
orally at doses of 0.1 to.300 ng/kg: The dose of conpound needed to produce
50% i nhi bition of 15 the control response to angiotensin Il [err] is used
to estimate the potency of the conpounds. Antihypertensive activity The
-anti hypertensive activity of the conpounds is 20 neasured by their ability
~to reduce nean arterial pressure:-in Cohgc'9u§ rats nade reni n-dependent
hypertensive by ligation of the left renaf®artery (Cangiano et al., J.
Pharmacol , Exp. Ther. 208:310, 1979). Renal artery ligated rats are

prepared ‘with 25 ¢pewehd iRgcEat 64 LT Srédadeesbh DRsly aDYS . pe SeHethko ei ght
days follow ng renal arter ation, _the tine_ at ich plasma renin | evels

y |i ]
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pressure is yweiids Nswlisid Ve IBSDYRSE 6 i Olie t Capbilef ofdboVing hd&icafient .
adninistratg%gég{ t@g CO oqgﬂg I nfrave ouslé or ore%l . JThe dosa of
conpound ne IR CHITRAIPLS t IDFEF C P eZUCR BBy TRHGPREFF] i s used
as an eshi nfimmfetpu kewey . vilinel | acetate | copplysan; anapwelsagbef fects -
enpl oyed 35u451¢{g§_invention may be neasured by the procedure descri bed

by Watkins, et al., J. Qcular Pharpacol, 1 (2) :161-168 (1985 - 12 -
The conpounds of The pharmaceutieal  prepakat hen? ppratnade nfel towWdaei ent

dosage for Myoniit fond D] €&ERPl Ques ?&ﬁré‘t%@éﬁa@éuﬁﬁapr@ﬁéﬁiéﬁtwe _
conpounds, capsules or faplets. Soljd or |c%&ctgharnaceuthgﬁeg carriers

are enpl oyedPVSHYIPT M FERT | RS 309 mpressing,

10 necessary, for tablet forms, or mixing, filling and
dissolving the ingredients, as apptopriate, to give the
desired oral, parenteral, or topical pfoducts.

~ Doses of the compounds of the present invention in a
pharmaceutical dosage unit as described above will be an

15 efficacious;‘nontoxic quantity selected from the range of
.01 - 200 mg/kg of active compound, preferably 1 - 100
mg/kg. The selected doskt is administered to a human
patient in need of angiotensin II receptor antagonism
from 1-6 times daily, orally, rectally, topically, by

20 injection, or continuously by infusion. Oral dosage
units for human administrafipn preferably contain from 1
to 500 mg of active compouhd. Preferably, lower dosages
are used for parenteral administration. Oral
administration, at higher dosagés, however, also can be

25 used when safe and convenient for the patient. Topical
formulations contain the active compound in an amount
selected from 0.0001 to 0.1 (w/v%), preferably from
0.0001 to 0.01. As a topical dosage unit form, an amount
of active compound from between-so ng to 0.05 mg,

3Q preferably 50 ng to 5 mg, is appliéd to the human eye.

No unacceptable toxicological effects are expectéd
when compounds of the inveﬂtion are administered in
accordance with the present invention. '

The method of this invention of antagonizing

35 angiotensin II receptors in mammals, including humans,
compfises administering to a subject in need of such
antagonism an effective amount of a compound of the
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ciumsulfate dihydrate, terra al ba, sucrose, talc, gelatin

agar, pectin, acacia, nagnesiumstearate, and stearic acid. Liquid carriers
i nclude syrup, peanut oil, olive oil, saline, and water. Sinmilarly, the 10
carrier or diluent may include any prolonged rel ease material, such as
gl yceryl nonostearate or glyceryl distearate, alone or with a wax. The

amount of solid carrier varies widely but,;
25 ng to about 1 g per dosage unit. \Wen a
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The following examples illustrate preparation of
compounds and pharmaceutical compositions of this
invention. The examples are not ihtended'to limit the
scope of this invention as defined hereinabove and as
claimed below.

(i) 2-n-butyl-1-(2-chloro-phenyl)methyl-1H-
imidazole '

'Imidazole was convefted to the l-diethoxyorthoamide .

derivative by the method of Curtis and Brown, J. Org.
Chem., (1980), 45, 20. Imidazole (12.8 g, 0.19 mol) and
118.4 g (0.8 mol) of triethylorthoformate were reaéted in
the presence of 1 g of p-toluenesulfonib acid to give
20.6 (61%), bp 65-70°C (0.1 mm) of l-diethoxyorthoamide
imidazole. This product (24.0 g, 0.14 mol) was dissolved
in dry tetrahydrofuran (250 mL), cooled to -40°C and n-
butyl lithium (0.14 mel, 56.4 mL of 2.5 M in hexane) was
added at -40°C to -35°C. After 15 minutes n-butyl. iodide
(31.1 g, 0.169 mol) was added at -40°C, and the reaction
was stirred overnight at ambient température.,'The

he



- 13 - °“The pharmaceutical preparation nmay also be in the formof a solid

I nsert. For exanple, one may use a solid water 'sol uble polyner as the
carrier for the medicanent. Solid water insoluble inserts, such as those
prepared 5 from et hyl ene vinyl acetate copolymer, nmay also be utilized. The
phar maceuti cal preparations are made foll owing conventional techniques of a
pharmaceuti cal chem st involving mxing, granulating, and conpressing, when
10 . necessary, for tablet forms, or mxihgt®ftlling and dissol ving the

i ngredients, as appropriate, to give the desired oral, parenteral, or

topi cal prod .Dos of_.t.he .conpo f t resent 4 nveption in a

phar maceut i cgﬁggségg)e%u%rﬁ Paggl&ésoc%%e%%scégefvne%\%q%r b%S{Harg'rlgS%;f fi caci ous,
nont oxi ¢ quahydrgchdiogdice @dfidomarice thengrgsinic layexpWwagy/Mepagtedty ve

conpound, prs&e&a@tgglw-- tH0 QY hy HIS HRIRAEL R APE iThAUBRB & €d 1o a

human patient 1n need of angiotensin Il receptor antagonismfrom1-6 tines
dai |y, oral | §queeESaPrETacsS saney neyEradiz6d adtihy $oum SiGarRARAYE by
i nfusions Osgludl2sage extiriaTtied WitFRm Tine Ichlliori g, efriadd Yot ai n

from1l to 500 of, acti conpound. Preferab]y, | gwer dosages .are, used
for parent orBPIHRRLHN SIHEALS SO0 CORFRTHTALER- 0f TdRsH GHEE HoBHn

however, al sencankbgelrohus aphpalratusaiprovidiecbnvied ent(8i5an tdfe Fai+ ent .

Topi cal for | in-the active conmpound in an anount sel ected from
0.0001 to thﬁgt}gﬁgégggggérably from0.0001 to 0.01. As a topical dosage

unit form an anpdnp-Batyddmidacoksou®d 7 GomOb&Redeliowag i smadvedy, 30
preferallpy 5Hn et RaRoTU (505 miPlandd sl A-dpiR RS aNGMRAGGRPIAD! €
t oxi col ogical effects are expected when conpoqus of the invention are
adnlnlstereds?ﬂium methoxide (from sodium hydride (2.31 g, 0.0934
mol) -in methanol (250 mL)). After one hour the solution
was evaporated tq%ﬁryness;”and'the sodium salt was taken
up in dryldimethyifprmamide (150 mL) and 2-chlorobenzyl
15 bromide (16.3'9, 0.079 mol) was added. The mixture was
heated at 50°C for 17 hours under argon, poured onto ice
water and the product was extracted into ethyl acetate.
The extract was washed, dried, and concentrated to give
18;5'9 of crude'product which was chromatographed over
20 silica gel with 2:1 ethyl acetate/hexane to provide 11.9
g (61%) of 2-n-butyl=~l-(2-chlorophenyl)methyl-1H-
imidazole as an oil. Thin layer chromatography on silica
gel with 4:1 ethyl acetate/hexane gave an'Rf value of

0.59.
25 '
(ii1) 2-n-butyl-l1-(2-chlorophenyl)methyl-5-
.hydroxymethyl—iHﬁimidazole |
'Method 1
30 A mixture of 2—n-butyl-i-(2—chlorophenyl)methyl-lH-

imidazole (95.5 g, 0.384 mol), 37% formaldehyde (500 mL),
sodium acetate (80 g) and acetic acid (60 mL) was heated
to reflux for 40 hours undef.argon. - The reaction was
concentrated in vacuo, and the residue was stirred with
35 500 mL of 20% sodium hydroxide solution for 4 hours,
dilﬁted with water and extracted with methylene chloride.
The extract was washed, dried, and concentrated. The



. accordance with the present invention. The nethod of this invention of

antagoni zing 35 angiotensin Il receptors in manmals, including humans,
conprises admnistering to a subject in need of such antagoni sm an
effective anmount of a conpound of the - 14 - instant invention. The

met hod of this invention of producing antihypertensive activity and the
“met hod of treating congestive heart failur gl aucoma, and renal failure
conprise adm nistering a conpound of the instant 5 invention to a subject
"in need thereof an effective amount to produce said activity. Contenpl ated
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Method 2

A mixture of valeramidine methyl ether hydrochloride
(250 g, 1.66 mol) and dihydroxyacetone (150 g, 0.83 mol)
dissolved in liquid ammonia was allowed to stand _

15 overnight at room temperature in a pressure vessel, and_
then heated at 65°C for 4 hours at 375 psi. The ammonia
was allowed to evaporate, and the residue was dissolved
in methanol (3L). The_resﬁlting slurry was refluxed
with added acetonitrile (1L). The solution was decanted

20 from the solid ammonium chloride while hot. This

| procedure was repeated, and the combined acetonitrile
-extracts were treated with charcoal, filtered hot and the
filtrate was concentrated in vacuum to give the dark oil,
2-n-butyl-5-hydroxymethylimidazole (253 g, 1.63 mol,

25 98%).

| This crude alcohol (253 g) was treated with acetic
anhydride (400 mL) at -15°C and then was allowed to warm
to ambient temperature with stirring, and then stirred an
additional 19 hours. The acetic anhydride was evaporated

30 at reduced pressure, the residue taken'up in methylene
chloride, and the organic phase was washed with.5% sodium
bicarbonate solution and water. The extract was dried
over sodium sulfate and coheentrated to give 323 g (83%)
of 1—acety1—4-acetoxymethyl-z-n-butylimidazole.

35 This diacetate was N-alkylated by the following
proeedure. To a solution of triflic anhydride (120 mL,
0.71 mol) in, methylene chloride (200 mL) at -78°C under



Chem , (1980), 45, 20. Imdazole (12.8 g, 0.19 nol) and 118.4 g (0.8 nol)
of triethylorthoformate were reacted in 30 the presence of 1 g of

p-tol uenesul fonic acid to-give 20.6 (61%, bp [err] (0.1 nm of

1-di et hoxyort hoam de in dazole. This product (24.0 g, 0.14 nol) was
dissolved in dry tetrahydrofuran (250 ni), cooled to [err] and n- butyl
Iithium (0.14 nol; 56.4 nL of 2.5 Min he%éhe) was 35 added at [err] to
[err]. After 15 M nut es n butyl iodide (31.1 g, 0.169 nol) was added at

[err], and the reaction stirred,.over t, at nblen rat The
reaction masaﬁgPplFPﬁnéﬂ ﬁeéﬁlggﬁgp &hd %§9ﬁr 8&P§§g§3 %' %gnd t he
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conbi ned aqueous extr q W | 0

SLBRLE, B RBERSLFRY pRReSRl g0 e, 9LE Besscions o

sol ution, ene ¢ over “magnesi um sul fat e
and concentrmiadteA.fIAfheulbenngaﬁtéWIGN-énK@@QMQ@HPa&pBQrEﬂﬁ§tﬁﬁb@¢ded

14.8 0 (859 _ghod; Nen2dl ¥ bm@aaouss enarBedaalazeke 18cdtga-0-078 ml)

was di ssol ved i n et anol g é qd%%o S solutlon of
sodi um et horFEEORYPERNYSTRTRT Ry GYiLAR L ?@zgieg 34°n§ﬂ)mP net hanol (250
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and con Ccrude produc ronatographed
over 20 s.|chaogephanyh)memhyﬂn}ﬁ-a@éﬁageﬂﬁe%@ﬁeuesdpwéﬁheetll 9 g (61%

of 2-n-butyl gl #3160t 26RPRERY LhEChPMrolsis of the acetate group.

A solution of crude 2-n-butyl-5-acetoxymethyl-1-(2-
chlorophenyl)methyl-1H~imidazole (250 g) in methanol (200

15 mL) was treated with 10% sodium hydroxide solution (700

' mL) and the mixture was heated on a steam bath for 4
hours. .After cooling,_methylene'chloride was added, the
organic phase was separated, washed with water, dried and
concentrated. The residue was.dissolved in ether,

20 cooled, and seeded to give the crude product.
Recrystallization from ethyl acetate gave 176 g of 2-n-
butyl-1-(2~chlorophenyl)methyl-5-hydroxymethyl-1H-
imidazole; mp 86-88°C. 'This material was identical in

all respects to the product prepared by Method 1.

25 o : _

(iii) 2-n-butyl-1-(2-chlorophenyl)methyl-1H-

imidazol-5-carboxaldehyde |

A solution of 2—n—butyl—1-(2-chloropheny1)methyl-Sj
30 - hydroxymethyl-lH-imidazole (5.4 g, 0.0194 mol) in toluene
(25 mL) was added to a suspension of activated manganese
dioxide (27 g) in methylene chlorlde (325 mL). The
suspension was stirred at room temperature for 17 hours.
The solids were filtered and the filtrate concentrated
35 - and flash chromatographed over silica gel with 6:4
:hexene/ethyl acetate to afford 4.16 g (78%) of 2-n-butyl-
1-(2-chlorophenyl)methyl-lH—imidazol-s-carboxaldehyde, as



i M dazol e as an oil. Thin layer chromatography on silica gel with 4:1 ethyl
acet at e/ hexane gave an Rf value of 0.59. 25 (ii) '
2-n-butyl - 1- (2- chl or ophenyl ) met hyl - 5- hydr oxynet hyl - 1H-i m dazol e Met hod 1
30 A m xture of 2-n-butyl-1-(2-chlorophenyl)nethyl-1H im dazole
(95.5 g, 0.384 nol), 37% fornmal dehyde (500 nL), sodium acetate (80 g) and
acetic acid.(60 nL) was heated to reflux for 40 hours under argon. The
reaction was concentrated in vacuo, and Thé®r&sidue was stirred with 35

500 L of 20% sodi um hydroxi de solution for 4 hours, diluted with water and

extracted wt yl C ride e : 1¥Aas , ' nd
concentratedfn}ﬁgif’ ?ﬁ%% gﬁgrEgew%%%dﬁgﬁgéggéng?aﬁgg Pﬁgsﬁqghggﬁﬁgégraphed
over 600 g of silica gel with a gradient of ethyl acetate to 10% of

met hanol in ethyl @fﬂatﬁ.)19—9fe‘ﬂﬁ-§uéy9-9f-{%ha&hhagogaéﬁggalet'hai-}!im-of a
m xture of starting materjal and 5 Prgdugt and 44 g £§ é% of ]
2-n-but yl - 1- (2- chl or ophERy#3zo 4+t Yyl I 52R§ FBQ}ﬁBYﬁ&W-E L2 aRESPENOAS [err]
(fromethygl acetate). &pidher elution provided the bis (4,5-

hydr oxynet hyl ) derivative; np [err] (fromethyl acetate). 10 Method 2 A

m xture of val eram di ne nethyl ether hydrochloeride (250 g, 1.66 nol) and-
di hydr oxyacetMetthgd 3 g, 0.83 nol) di'ssolved in liquid anmoni a was al | owed

to stand 15 overnjght é%iﬁéEﬂgie@P€é§£H£§n§f)929§ﬁ8§ﬂﬁ8n35588k0n§€g

10 To a solution of 2-thiophenemethanol (2.28 g, 0.02
| - mol) in carbon tetrachloride (25 mL) was added
triphenylphosphine (6.81 g, 0.026 mol), and the solution
was refluxed for 3 hours. The cooled reaction mixture
was diluted with hexane (60 mL), chilled and filtered.
15 The concentrated filtrate (4.6 g) was flash
chromatographed over silica gel with 7:3 hexane/ethyl
acetate to provide 2;chloromethylthiophene (1.52 g, 57%)
as ah oil. o
A suspension of sodium hydride (0.271 g, 11.3 mmol)
20 in dry giyme (40 mL) under argon was treated dropwise
L with trimethyl phosphonoacetate (1.87 g, 10.3 mmol) in
glyme (5 mL). The resulting mixture was stirred at room
temperature.for 1.5 hours. Then 2-chloromethyl-thiophene
(1.5 g, 11;3 mmol) was added, and the mixture was stirred
25 at 65°C for 18 hours. The reaction was partitioned
between water and ethyl acetate, and the-organic layer
was washed with water and brine, dried with'anhydrous
magnesium sulfate and concentrated to 1.9 g of an oil.
This was chromatogfaphed over silica gel 4:1 1
30 ethylacetate/hexane to afford 800 mg (28%) of trimethyl
3- (2-thienyl)-2-phosphonopropionate.

(b) methyl (E)-3-[2-n-butyl-1-{(2-
chiorophenyl)methyl)-IH-imidazol-s—yl—Z-(2—

35 , :thienyl)methyl-z-propenoate

To a suspension of sodium hydride (69 mg, 2.87 mmol)



then heated at -[err] for 4 hours at 375 psi. The amonia was allowed to
evaporate, and the residue was di ssolved in nethanol (3L). The resulting
slurry was refluxed with added acetonitrile (1L). The solution was decanted
20 fromthe solid anmmonium chl oride while hot. This procedure was
repeated, and the conbi ned acetonitrile extracts were treated with
charcoal, filtered hot and the filtrate_ concentrated in vacuumto give
the dark oil, 2-n-butyl-5-hydroxynethylimdazole (253 g, 1.63 nmol, 25

989 . This crude al cohol (253 g) was treated with acetic anhydride (400 i)

at [err] andgq @qrynv@smlxhpyva@hé%a@édnd@m@ra seIpeiGh UG With stirring,
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argon was ad@e@lymey (3 |‘E¥n) dragyiaddss %1 nittired 3 ) and

2- chl or obengyl- 68D r (3 Gowks 0. 7lihémiéolléd nEddo 018 wdd qpa kel f Bofledl )
over a perlgd of 20 m nutes. After. bei Stll‘l‘(ﬂ n addltlﬁcnaiaZO m nut es

at 5 [err]PetMeen Hahsh ARk L 3T teed Vix! eac%’f%n yer
acet oxyreet hwb52wr&§nﬁ<;/lwintdarzaﬂer { ified, Cdlcemtipatidsand efilash et hyl ene
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at anbi ent
methyl (E)=-3-[2-n-butyl-1-[{2-chlorophenyl)-methyl}-1H~-

imidazol-5-yl[-2- (-é?thienyl) methyl-2-propenoate as an 0il
whose NMR was entii:ely consistent with the trans or E -
15 form of the olefin.

(¢) (E)-3-[2-n-butyl-1-{ (2-chlorophenyl)methyl}-1H-
..imidazol-5-yl]-2~- (2—th1enyl)methyl—Z-propenozc
acid

20 _ .

A solution of methyl (E)-3-[2-n-butyl-1-[ (2~
chlorophenyl)methyl]-1H-imidazol-5-yl]-2~ (2~
thienyl)methyl-2-propenocate (336 mg, 0.783 mmol) in
ethanol (10 mL) was treated with 10% sodium hydroxide

'.25 solution (4 mL), and the solution was stirred for 3 hours
at 25°C. The pH was adjusted to 5 and a solid
precipitated. The mixture was diluted with water, cooled
and filtered to provide 309 mg of solid. A’ '
‘crystallization from ethyl acetate gave 195 mg (60%) of

30 (E)-3—[2—n-butyl-1—[(2-chlorophenyl)methyl]-1H—imidazol-
' 5—yl]—2-(2-thienyl)méthyl—z-propenoic acid; mp 177-179°C.

Method B _
(a) methyl 3-[2-n-butyl-1-{ (2-chlorophenyl)methyl}-
35 1H-imidazol-5-y1}-3-hydroxy-2-(2-
. thienyl)methylpropanocate



tenperature for 18 hours and the solvents were 10 evaporated. The residual
2-n-butyl - 5-acet oxynet hyl - 1- (2- chl orophenyl) nethyl-1H i m dazol e was used
wi t hout purification for the hydrolysis of the acetate group. A solution of
crude 2-n-butyl -5-acet oxynet hyl--1-(2- chl orophenyl)nmethyl -1 Himdazole (250
g) in nethanol (200 15 nl) was treated with 10% sodi um hydroxi de sol ution

(700 mL) and the mixture was heated on a steambath for 4 hours. After

cool i ng, nethylene chloride was added, th (bfbanic phase was separ at ed,

washed with water, dried and concentrated. The resi-due was. di ssolved in

ether, 20 cool edg aﬁds%‘?.%gﬁ@nt %fg'di%.stdﬂa‘%db’yi% Q{eoocht% ﬁecroyiotlagd i zation
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2-n-butyl 2-chl th I o | d d ‘1 ti
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(5t4 gt eg szeznmméi i n’rhehgenetb&a %)(Mhi?ﬁﬁadptop?nsasaer(?.m ef, e
activ i .

suspensi on”\?\‘]/égeg ?r'r‘lgg? ELQ Sgézﬁe#pgr%afﬁtragyf %r hou gﬁd%ﬁ gqul) F'Ser e
filtered andnihburelwaatetgcnednﬁpataﬁ g3nuses fltasA8CRromit splatliedh over:
silica gel 2 Cﬂ4b96§%n§LQ§bEh%@?%%ﬁEﬁx??m%EF9ﬁd1ﬁ-lﬁlﬁa%3§%§ -of

2-n-butyl - 1 | or ophenyl % =5-car boxal ,
18 - an oi | .CaFREARRYD %R der d3cOnsPsPdAd wedh Pﬁet§FFéBVGF8fUF?F)(4
(B)-3- [20”thﬂy|wés{éadébloéﬁ§h§n¥)E@bhlthnéHmixture was stirred at

-78°C for 30 minutes. The reaction was partitioned
between saturated ammonium chloride solution and ether,
the organic extract was washed with ‘brine, dried over.
anhydrous magnesium sulfate and concentrated to 6.67 g of

15 crude product. This was flash chromatographed over 0 g
of silica gel with 4:1 ethyl acetate/hexane to provide
4.03 g (81%) of methyl 3—[2-n4butyl—1—l2-chloropheny1)-
methyl~-1H-imidazol- 5-yl]—3-hydroxy—2-(2-thienyl)methyl-
propanoate.

20
(b) methyl 3-acetoxy~-3-[2-n~butyl-l-(2-
chlorophenyl)methyl -l1H-imidazol- 5—yl]-2 (2-
thlenyl)methylpropanoate
25 A solution of methyl 3-[2-n-butyl-1-(2-chloro-

phenyl)methyl-1H-imidazol-5-yl]}-3-hydroxy-2~-(2~thienyl) -
methylpropanoate (4.03 g, 9.02 mmol) in methylene
chloride (100 mL) was treated with 4-dimethyl-
amlnopyrldlne (0. 3869, 3.16 mmol). Then acetic anhydride
30 (8.5 mL, 9.02 mmol) was added dropwise to the stirred- '
mixture. The mixture was stirred for 18 hours, water (35
mL) was added, the mixture was stirred for 1 hour and
then diluted with ether and éaturated sodium bicarbonate
solution. The ether layer was washed with brine; dried
35 with anhydrous magnesium sulfate and evaporated to give
the title 3-acetoxy derivative as an oil (4.37 g, 99%).



I m dazol -5-yl ].-2-(2-thienyl)mnmethyl-2-propenoic 5 acid Method A
(a) trinmethyl 3-(2-thienyl)-2-phosphonopropionate 10 To a solution
of 2-thi ophenenet hanol (2.28 g, 0.02 nol) in carbon tetrachloride (25 nL)
was added tri phenyl phosphine (6.81 g, 0.026 nol), and the solution was
refluxed for 3 hours. The cool ed reaction m'xture was diluted with hexane
(60 nL), chilled and filtered. 15 The congentrated filtrate (4.6 g) was
flash chronmat ographed over silica gel with7:3 hexane/ et hyl acetate to
provide 2-chl oronet hylt hi ophene (1.52 g, 57@@ as an oil. A suspension of

Sodlun1hydélge (0.2y1 @eﬁh&lB(EWDB%[%&n4uhﬂ¥nknﬂnqyadhyaquh eﬂ-argf?

was treate ropwi se with tri phos et.a o in
glyme (5 mL). The resufeh Hgl%nj'ﬁ'h}i@’\f%& T &o&# &ﬁélﬂﬁ YdFor 1.5
hours. Then 2-chl or onethpiropenopene (1.5 g, 11. 3 mmol ) was added, and the

m xture was stirred 25 at [err] for 18 hours. The reaction was
partitioned between water and ethyl acetate, and the organic |ayer was

washed wis h wat er Aapdxbrirge ofdmesd i t3l'ra&:tﬁbpdm13$' [Regrbutyddol xt e and

concentrat ed -1 s i QgLaph silica gel
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10 heated at 80°C under argon for 3 hours. The solvent was
evaporated, the residue triturated with ether and
activated charcoal was added. After filtration, the
filtrate was cohcentrated to 6.29 g of an 0il that was.
chromatographed over silica gel with 65:35 hexane/ethyl
15 acetate to give'Z.QQ g (76%) of methyl (E)-3—[2-n-butyi—
1-[ (2~chlorophenyl)methyl}-1H-imidazol-5-yl]-2-(2-
thienyl)-methyl-2-propenocate whose NMR and TLC (50% ethyl
acetate in hexane on silica gel) were 1dent1cal to the
product prepared by Method A. '
20 - .
(d) (E)—3—[2—n-butyl-1-{(2-chlorophenyl)methyl}—lH—
imidazol-5-yl]}-2- (2—th1enyl)methyl 2-propen01c
acid

25 Basic hydrolysis of this ester (2.88 g, 6.71 mmol)
according to Method A (iii) gave 2.59 g (93%) of (E)-3-
[2-n-butyl—1-[(2—chlorophenyl)methyl]-1H-imidazol—5-yl]—
2-(2-thienyl)methyl-2-propenoic acid; mp 175-177°C that
was identical to the product from Method A.

30

35 (i) By the procedure of Example 1 [(ii) Method 2,
(iii) and (iv) Method B] using 4-carbomethoxybenzyl
alcohol in place of 2-chlorobenzyl alcohol, the title



in glyrie (5 nL) was added dropw se a solution of trinethyl

3- (2 t hi enyl ) - 2- phosphonopropionate in glynme (3 nL) under an atonsphere of
argon. Wen the gas evol ution had subsided, the m xture was heated to [err]
for 15 5 m.nutes. A solution of 2-n-buty|-1-(2-ch|orophenyl)-

met hyl - 1H-i m dazol - 5- car boxal dehyde (0.53 g, 1.92 mmol) in glyme (3 nL) was
added, and the mi xture was stirred at [err]_ for 5 hours. The cooled
reacti on was partitioned between water and “thyl acetate, and the organic

| ayer 10 was washed with water, dried, concentrated and fl ash

hr omat h A d41% of met hyl
()31 2on- ueyrePeRes ey Brs ﬁé’%‘?ﬁ A AR m dazol -5y - 2

(2-thi enyl) net hyl - 2- propenoate as an oil whose NMR was. entlrely consi st ent
with the trans or ﬁ- g
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t hi enyl t hyl t | (10 nmL
trgatgd)afthy§B§Pg g%?%?gr gggggo 5&359%1 %F aﬂg tge soILtrﬁﬁ was

stirred for 3Méthanesulffenif. atid [{E448s gddjwast edide@l Eramcﬂ]zy dmdiitthe
brect pitat ed. vT88: BT Sp¥ascHl LUEBUnIILh Watlle SOBkahAhdl{r o0 to

provi de 309 crysta atlon from et gave 195 ng
(60% of 30 @E)sswve{izqmslstlyl to- gimeck @r@ﬁemﬂlﬁﬁéﬂfylﬂmm ivazol -

I
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1H i mi dazol - 5°RFPrI¥edydr éxﬁiQEQZWhtlﬁieeﬁﬂl)iﬁemaﬂ SPaRFacipitate from

the solution within an additional three minutes. The
suspension was stirred at a temperature of 3°C for 5.5
hours and the solid was collected by centrifugation.

15 After washing with 10 L of 2-propanol, the product was
dried under vacuum at 45°C to a constant weight of 4.21 .
kg (94% yield, uncorrected for assay).

The crude product (4.20 kg) was charged as a solid
to 12.6 L of stirred, glacial acetic acid in a 10-gallon,

20 glass-lined reactor. The slhrfy-was heated to 80°C,
giving a homogeneous solution. The solution was filtered
warm through an in-line filter, and the reactor and
filter lines were washed with 4.2 L of additional acetic
acid. The combined acetic-acid solutions were stirred

25 with slow cooling to 25°C in a separate 10-gallon, glass-
lined reactor. Precipitation of a solid began to occur
at about 45°C. After 2.5 hours the suspension was
diluted with 42 L of ethyl acetate, added in two equal

' portions with a one hour interval between additions. The

30 suspension was stirred for an additional 18 hours to
allow complete precipitation. The solid product was
collected by'Céntrifugation_and.washed with 10 L of ethyl
acetate. After drying to a constant weight under vacuum
at 40°C, a recovery of 3.80 kg of product; mp 251-252°C

'35 (90.4%, uncorrected for assay) was obtained.



- 20 - ‘To--a solution of diisopropyl'anine (1.96 g, 0.0194 nol) in dry '
tetrahydrofuran (40 nL) held at [err] under argon was added n-butyl lithium -
(7.3 nmL, 0.0183 nol of 2.5 Min toluene), and the nmixture was stirred for
10 5 m nutes. Then, nethyl 3-(2-thienyl)propanoate (2.83 g, 0.0166 nol) in
tetrahydrofuran (2.nL) was added, and the mxture was stirred for 30
mnutes at [err]. A solution of :
2-n-buty|-|-(2-ch|oropheny|)nethy|-1H—Lnfdé¥br=5- car boxal dehyde (3 g,
0.0111 mol) in tetrahydrofuran (4 10 nlL) was added, and the resulting

m xture was stirred at [err] for 30 m'Eutes4 Tae reaction was parti‘tioned
bet ween sat ur at ed annnnlun1chlor|de S d ether the organlc extract
was washed with h-Be raF {d0 . : :

chronatographed over v T 4T T at e

provide 4.03 g (81% of nethyl 3- [2 n- butyl 1-(2- chlorophenyl)

met hyl - 1H-4 m dazol -Gyyl I ﬂmdrmk%-ﬂu%ytlmﬁnmcﬂw&ﬁnerwmwf- 20
(b) methyl 3-acetoxy-3-[2-n-buty (2

chl or ophenyl ) net hyl - 1H4¥ﬁ<*ﬂaﬂaﬂﬁly5F¥§1(§ hydrari4ret4iy| propanoate 25

A solution of nethyl 3-[R-ridiityethyQPropadioatephenyl )

met hyl - 1H-i m dazol -5-yl ] -3-hydroxy-2- (2-thienyl) - nethyl propanoate (4.03
g, 9.02 mmol) in nethylene chloride (100 nL) was treated wi th 4-dinethyl -
am nopyridi ne (0. 386ga Zolation of diisoprogylamdmsy dd b8 3L, IB.6 nl,

0 02, Dreidl Y mBIe dn RN vhi b il S0t ie1a TP THgIe
argon was added n-butyl lithium (10.2 mL, 25.6 mmol of
2.5 M in toluene), and the mixture was stirred for 10
minutes. Then, methil.3—(4—pyridyl)propanoaté.(4.22 g,
25.6 mmol) (prepared by reaction .of 4-pyridine
" 15 carboxaldehyde with trimethyl phosphonoacetate in the
presence of sodium hydride in ethylene glycol dimethyl
" ether, followed by catalytic hydrogenation of the double
bond with 10% palladium on carbon at 3 atmosphere of
hydrogen in an ethy;'acetate solution (98%) to provide
20 the saturated ester) was added in tetrahydrofuran (40 mL)
and this mixture -was stirred for 30 minutes at -78°C. a
solution of éFn-butyl—l-12-ch;oro-phenyl)methyl-lH-
imidazol-5-carboxaldehyde (5.9 g, 21.3 mmol) in .
tetrahydrofuran (10 mL) was added and stirring was
25 continued for 30 minutes at -78°C. The reaction was
partitioned between saturated ammonium chloride solution
and ether, the organic exttact was washed with brine,
dried over megnesium sulfate, concentrated and flash
chromatographed over silica gel with 5% methanol in ethyl
30 acetate to provide 3.32 g (30%)'6f methyl 3-{[2-n-butyl-1-
(2-chlorophenyl) -methyl-1H-imidazol~5-y1]~3-hydroxy-2-(4-
pyrldyl)methyl-propanoate TLC on silica gel with 5%
methanol in ethyl acetate showed a homogenous product
with an R. of 0.79.

f
35



m.) was added, the m xture was stirred for 1 hour and then diluted with

et her and saturated sodi um bi carbonate solution. The ether |ayer was
washed with brine, dried 35 'with anhydrous magnesi um sul fate and
evaporated to give the title 3-acetoxy derivative as an oil (4.37 g, 99%.
- 21 - (c¢) nmethyl (E)-3-[2-n-butyl-1-((2-chlorophenyl)-

met hyl }-1Hi mi dazol -5-yl] -2- (2- thlenyl)fpethyl- 2- pr.openoate 5 A
m xture of nmethyl 3-acetoxy-3-[2-n-butyl 2' chl or ophenyl)

met hyl -1 Hi m dazol -5-yl] -2- (2-thienyl) - nethyl propanoate (4.36 g, 8.92

.mmol) in dry tolu ( - - -
1, 8- dlazablcyclo[ggg) ?%ﬁﬁé%_&?éﬁ%&?%é{ﬂﬁJTﬂjﬁ #L yélld %ﬂD|P and the
3

resul ting sol ution mas°§é°rHEHF§Hléﬂeﬁﬁﬁﬁ‘ﬁﬂuiﬂl dazqdiv ot 134ots.  The
sol vent was evaporatedpy&hg nyptdpanb@m@urated wth ether and activated
charcoal was added. After f||trat|on the filtrate was concentrated to 6. 29
g of an oil that was chronmatographed over silica gel with 65:35

hexane/ éshyl 15 Acsbateibn gfvmeﬁh&& @—ﬂ?ﬁ%&b&kyﬂeﬂhﬂ&—(E) 3-[2-n-butyl -

1-[(2-chl |
thFényf) ﬁé? &§$%$§LQX2 Fétg%ggga -%FQ é)gyﬁﬁ %ixﬁ &e I n hexane
on S|||cagypgrwﬁyb)mabhyipappaooane ﬁBo@@cgapﬂeéam@@lbymﬁﬁhﬁitﬂe 20 (d)
(E)-3-[2- n*EHﬁQrﬁaé(¥5§hhﬂ§0pbeaihéﬁﬁ&h&hhn%ﬁyrldénSS(150 mg, 1.3

i m dazol - 5-yl (2 | en enoi ¢ ac
hydronS|s<ﬂm9#ﬁsa%§t§F3%2088nBYd61¢? ﬁﬁu|)m%uc&ﬁdmmglﬂoﬂairﬁiiqfﬁqii)

gave 2.90 g d0¥MbDént Redperature for 18 hours. Water (5 mL) was

[2-n-butyl - a&éedfhé roﬂ?%@%ré”&%sylLlrﬁéhhkg%zalhou¥ and then
diluted with methylene chloride and 5% sodium bicarbonate
solution. The organic phase ‘was washed with 5% sodium
bicarbonate solution and brine, dried and concentrated to

15 give 4 g of the crude title compound. TLC on silica gel

with 5% methanol ethyi.acetate showed essentially one
spot material with-an Rf of 0.86. No.starting material
was detected. This material was not purified further.

20 (iii) methyl (E)-3-[2-n-butyl-1-{(2-chlorophenyl)-
methyl}-1H-imidazol-5-yl]-2- (4-pyr1dyl)methyl—
2-propenoate

A mixture of methyl 3-acetoxy-3-{2-n-butyl-1-(2-

25 chlorophenyl)methyl-lH-imidalefS—yl]—2—(4-pyridyl)-
propenoate (7.5 mmol), toiuene (50 mL) and 1,8-diaza-
bicyclo(5,4,0}l-undec~7~ene (DBU) (3.4 mL, 22.5 mmol) was
heated at 90°C for 18 hours under argon. The cooled

"mixture was diluted with ether, and washed with brine,

30 dried and concentrated to 3.1 g (97%) of the title
compound. NMR showed that the trans or E isomer was the
primary product.

(iv) (E)=3-[2-n-butyl~-1-{(2-chlorophenyl)methyl}-1H-
35 _ 1m1dazol -5-yl]-2- (4-pyr1dy1)-methyl 2-propenoic
acid



2- (2-thi enyl ) et hyl - 2- propenoic acid; np [err] that was identical to the
product from Method A. 30 Exanple 2 [err] 35 (i) By the procedure
of Exanple 1 [(ii) Method 2, (iii) and (iv) Method B] using .

4- car bonet hoxybenzyl al cohol in place of 2-chlorobenzyl alcohol, the title
- 22 - conpound was prepared; np [err]. (ii) Preparation of

Mononet hanesul fonat'e The title conpound, 3600 g, was added to 2-propanol 5
(54 L) in a 20-gallon, glass-lined reacter25The stirred suspensi on was
cool ed to approximately [err]. Methanesul fonic acid (2448 g) was added
rapidly to the vigorously stirred suspension. The starting materi al

di ssol ved qui ckly & cgiwtelen dledrety it (Bh-3r (#rerhwey bol~ti2mtes. A
slight exot NNNdrOEHUH WY WIS} V) + B+ im¥@gz oDssLyep-2 A f-igipriafif £ solid
began to precipitate fromthe solution mnigén an additiqna threg nm nut es.
The suspensi SFLRYE = TH’?‘%RF“a‘Ia%FtémJer%tu dime Yy (31 refrhanal p6le by the |
solid was comagcttadkdaned anith f10katsadiun thydfdeidevasdliutgion tdnd Othe of -

2- propangl , rodyct S, dri t r] 0 st ant

wei ght 01% 4. ﬂ%&r%g}%)syi e lc1é,jt[éuqﬁ_gfoortglec e%&g%st”%tgsza%/ﬁ' Tﬁltehec?% 151’fiﬂ"?)réluct
(4.20 kg) wayash@mogeerdsratesh|ind vacuns watdr stas rasitied)| adiealploeas c acid
0 a 10-gal | 8Rjulted!dss 19 Naf RS su1 tity SN WS fRlaed o [err],
giving a honog@neous solution. The solution was filtered warmthrough an

in-1ine filt®Rsheedwith Mat@ranthFEYShakl izt L0 aethanal igthen to | of
additional agefioxrd 0.48 g of (E)-3-[2-n-butyl-1-{(2-chlorophenyl)-
10 methyl}-lﬂ—imidazol-s-yl]—2—(4-pyridyl)me;hyl-z-propenoic
acid; mp 178-182°C (d). ' -

15 imi =5-y11-2~(2-thi \yl=2-
(i) 2-n-butyl—5—hydroxymethyl-4~iodoimidazdle

N-Iodosuccinimide (148.75 g, 0.661 mol) was added to
20 a stirred solution of 2-n-butyl-4-hydroxymethylimidazole
(100.78 g, 0.652 mol) in 500 mL of absolute ethanol.
After 20 minutes the solution was heated to 40-45°C for
45 minutes, diluted with 2.5 liters of water, and
chilled. The crystalline product was collected by
25 filtration, washed with water, and dried to give 174.5 g
(95%) of crystals} mp 166f166.5°c.

(ii) 2—n-butyl—4-iodoimidazol—5-carboxéldehyde

30 A stirred mixture of 174.1 g (0.62 mol) of 2-n-
butyl-5-hydroxymethyl-4-iodoimidazole and 360 g (4.14
mol) of manganése dioxide in 3 liters of methylene
chloride was refluxed for 24.h6urs using a trap to remove

. water. The hot reaction mixture was filtered through
'35 Celite® which was then washed with 4.5 liters of boiling
methylene chloride. The combined filtrates were
concentrated .to dryness, the residue was dissolved twice.



acid. The conbi ned acetic acid solutions were stirred 25 wth slow cooling
to [err] in a separate 10-gallon, glass- |lined reactor. Precipitation of a
solid began to occur at about [err]. After 2.5 hours the suspension was
dituted with 42 L of ethyl acetate, added in two equal portions with a one
hour interval between additions. The 30 suspension was stirred for an
additional 18 hours to allow conplete precipitation. The solid product was
col l ected by centrifugation and. washed wi26 40 L of ethyl acetate. After
drying to a constant melght under vacuumat [err], a recovery of 3.80 kg of

_ Prgg%| e3 P&,\slrl]rs]%mi of WY met; A ?rgcorre&tlgdsgfutfosﬁa s "85n 0052 084 - 23

3-[2-n- butytold(r&nefﬂsarorﬂmyiém@qlwaékaimdmﬁ fayllo Sahydfoxy 2- (4-

o o )1 REGRRAR AR TGS (AR PP PO g o on s
added n- butybcummmdunﬂ@moﬂgantf water nwas added 5shwly ¢ ol Theapixtnget he

m xture yvaswégl rcm(hf ke gui £8- wgg%lr@ééa/a ﬁy(ﬁmfa@yéAprgﬂanoat e
(4.22 g, ) (prepared by reactlonégéh gg% dipe 15 carboxal dehyde
c

with trinet HpSheRo #3kén #ataTatted iR YRl H7 ¥) b RFRMNEE § B8P n

et hyl ene gl ypal-1gisret hyl ether, foll owed by; catal ytic hydrogenation of the
doubl e bond with 10@6pal|adiun1on carbon at 3 atnosphere of hydrogen in an
ethyl acetate solution (98% to provide 20 the saturated ester) was added
in tetrahydrofurgqai@40 mbthyki4*“62+nahuﬁgi~ﬁﬁfammylfﬁkimdoéEHﬁ1nutes at

[err] 0A . imidazol-1-yl)methyllnaphthalene-1-
’ carboxylate

A suspension of 29.53 g (0.214 mol) of powdered

potassium carbonate, 60.00.g (0.214 mol) of 2-n-butyl-4-

15 iodoimidazole-5-carboxaldehyde and 65.68 g (0.235 mol) of
methyl 4-bromomethylnaphthalene-l-carboxylate (E.A.
Dixon, A. Fischer, and F.P. Robinson, Qan_dl__cnem; 59,
2629 (1981)) in 600 mL of dimethylformamide was stirred
for .5 hours under argon at 70°C. An additional 6.56 g

20 ~ (0.0235 mol) of thebromomethyl ester was added and the
suspension was stirred an additional 15 hours at 70°C.
The reaction mixtqré was poured into water and the
resulting solid was collected by filtration, washed with
water, and triturated several times with 250 mL of

25 Dboiling methanol to give 86.8 g (85%) of a solid; mp
177.5-179°C. |

(iv) ﬁethyl'4~[(2—nfbutyl—5—formy1-1H—imidazol—1-
yl)methyl]lnaphthalene~l-carboxylate '
30



solution of 2-n-butyl-1-(2-chl oro-phenyl) nethyl -

i m dazol - 5-carboxal dehyde (5.9 g, 21.3 mmol) in tetrahydrofuran (10 nlL) was
added and stirring was 25 continued for 30 mnutes at [err]. The reaction
“was partitioned between saturated ammoni um chl oride solution and ether, the
organi c extract was washed with brine, dried over magnesium sul fate,
concentrated and flash chromat ographed oyer silica gel with 5% nethanol in
ethyl 30 acetate to provide 3.32 g (30?? of methyl 3-[2-n-butyl -

(2-chl orophenyl ) -nmet hyl -1 H i m dazol - 5-yl ] - 3- hydr oxy- 2- ( 4-

pyridyl) met hyl - pgo LCeORAS cagpge 5% | 4L Lhyl
acetate showed a'A 8us gﬁgﬁggpggdgo bm? 489 bﬁﬁhb?) 6%”&5%&99 4 Qéé

met hyl 3- ac@rmpys-w Arpydyfi= 1092-1H-1m1dazol 1-yl)methyllv

chl or ophenma;ammiea&1%éasaky5ayél 3-.6%- gpxszdnlhﬂwpaaeate 5 A
sol ution of neth% %& ﬂ? é § 1ladi b

chl or opheny#IrREFHD 12F¢ 9520?" I'? g- ﬂ§d}8§yp§ {adium on carbon

pyridyl yretiryl prophitvete ¢8.82hgl dcétatel yasehpgregenatedr £de 250 -ni),
4-dinethy| yri e d Lc:aph [ (7.1 m, 75
mol ) ~was s |dr¥)£d %l‘g ?éirgg ?r%e?r%’g?g%érgpf S?E§g5ﬁ6§$5¥gavéger (5 n)
was added, addntnona¢e3m&sgsofr1@ﬂ patladiunrenandrbomnanid| #t@d @it h

nethylene44§2N4cmh5q¥ig¥6€§fgg Bhcarbe! @éewgglgga%rlntggtgfganlc phase

was washed W th 5% sodi um™bi car bonate so utlon an e, dried and
concent r at &vdePgenaying the @aﬁh'énc?‘hlﬂ%u#tﬁe 2ddbbleRel 2 ROVASsi | ica

gel hvw ib R?%gaetms aidyé PEMOVE@ BYOPEU £86E6HI ahlytReesspetisnt eri al
with an J%s(%gﬁzen raéégtéggabout i?§ volume. The ethyl acetate
solution was washed with aqueous sodium carbonate

solution, dried over magnesium ‘sulfate, and cpncentratgﬁ

under vacuum to give an oil whiéh“érystallized. .
15 Recrystallization from methylene chloride-hexane gave
25.77 g (87.6%) of colorless crystals; mp 95.5-97°C.

(v) methyl (E)- -3-[2-n-butyl-1-{ (4~carbomethoxy-
, naphth- -yl)methyl}-~ 1H-imidazol- 5—yl]-2-(2—
20 : thienyl)methyl 2-propenoate :

The title compound was prepared from -25.0 g of
methyl 4—[(2-Butyl-5-formyl-lH-imidazol-1ryl)methyl]
naphthalene-l-carboxylate following the procedure of

25 Example 3 to give 22.12 g (56%) of product as the
hydrochloride salt; mp 217-218°C. | '

(vi) (E)-3-[[2-n-butyl-1-{ (4-carboxynaphth-1~
yvl)methyl}-1H-imidazol-~-5-yl1]-2- (2~
30 thienyl)methylpropenoic acid

A slurry containing 14.46 g (26.14 mmol) of
methyl (E) -3- [2-n-butyl-1-{ (4-carbomethoxynaphth—1-
yl)methyl}-1H-imidazol-5~-y1]-2-(2-thienyl)methyl-2-
35 propenoate, 8.38 g (2.09 mmol) of potassium hydroxide in
a mixture of 165 mL of ethanol and 85 mL of water was
stirred at ambient temperature for 18 hours.



was detected. This material was not purified further. 20 . (i)
met hyl (E)-3-[2-n-butyl-1-{(2-chl orophenyl) -

nmet hyl ) -1 H i mi dazol - 5-yl]-2-(4- pyrldyl)nefhﬁﬁ —2- propenoate A m xture of
met hyl 3-acetoxy-3-[2-n-butyl-1-(2- 25 chlorophenyl)

(| ™y CoGhene bl o6 phlel ot 2ol HS0RILE (Wirh JARE: il |
was heated at 4@0 rmLfof agchearssodutdoar.goAdinssmens| of thet pHe twasd .03 .
diluted with gf fﬁ?1hﬁ@?0&ﬁ§3§gcﬁ%E9dﬁg Shoﬁggstgﬁbe 3R GRRpEntrated to

3.1 g (97% of the title co e trans or_ E isoner
was t he p“,nﬂgpqﬁgﬁgé}l §¢9)from methanol gave 9.89 g (80%) of

(E)-3-[2- nSbUhﬂﬂldriégs95£?é@9b§Qth”Elb¥bh9PU'a§5a partial hydrate.

I m dazol - 5-yl ] (4-pyridyl)-nmethyl -2-propenoic acid - 25 A sol ution
of methyl (E)-3-[2-n-butyl-1-{(2- chl oppgigind )gret hyl }- 1 H-i mi dazol - 5-yl ]
-2- (4-pyridyl) - nethyl-2- propenoate (3.1 g, 7.3 mml) in ethanol (16 ni)
was treated with | d de he

stirred for 18 he
wat er wasl@ddedimidia ' . p-itdn i G DI g
flltered washed with mater and cryst L. Ae r nethanol/ether to afford

0.48 ¢ of (E)-3-[2-n-butyl -1-{(2-chlo =10
met hyl'} - 1H i mi dazol -5-yl ] -2-(4-pyridyl)methyl -2-propenoic acid; np [err]

(d). Example 4 (E)-g¢ &atg?ﬁybﬁ L5{ 45310059 7BAY Nod- KL AL LY ébL 15
I m dazol - yI] 2-(2-thieny ropen0|c
utyl-5-form —1H-1midazol —yl)methyl]naphthalene-l-

15 carboxylate in 60 ml of ethanol was treated with a
solution of 2.0 g (50 mmol) of sodium hydroxide in 30 ml
of water. After stirring at 25°C for 18 h the reaction
mixture was concentrated under vacuum, diluted to 50 ml
with_water,_énd the pH was brought to 3.15 with 12N

20 hydrochloric acid. ‘Filtration of the chilled mixture

' gave 4.71 g of white crystals; mp 183-184°C.
Recrystallization from ethyl acetaée gave a differeéent
crystal form; mp 134-135°C.

25 To a solution of 27.2 g (0.119 mol) of ethyl 2~
carbbxy-3-(2-thienyl) propionate in-250 ml of benzene was
added 4.71 g (14 mmol) of .the above aldehyde-acid, 3.58 g
{42 mmol) .of piperidine; and iO ml of pyridine and the
solution refluxed for 18 h using a trap to remove water.

30 The volatiles were then removed under vacuum, toluene was

'~ added, and the volatiles.were again removed. The residue
was treated with 2.5% sodium bicarbonate solution and
hexane, which caused separation of an oil. - Aqdition of
ethyl acetate géve two phases. The aqueous phase was

35 filtered, taken to pH 3.86 with 12N, hydrochloric acid
and extracted with ethyl acetate. This ethyl acetate
solution was dried over magnesium sulfate and ‘
concentrated under vacuum to give a gum which-was



(i) 2-n-butyl-5-hydroxynet hyl - 4-i odoi m dazol e N-1odosuccini m de (148.75 g,
0.66% nol) was added to 20 a stirred solution of

2-n- but yl - 4- hydr oxynet hyl i m dazol e (100.78 g, 0.652 nol) in 500 niL of

absol ute ethanol. After 20 mnutes the solution was heated to [err] for 45
mnutes, diluted with 2.5 liters of water, and chilled. The crystalline
product mas col l ected by 25 filtration, mashed with mater and dried to
give 174.5 g (95% of crystals; np [err] (i)

2-n- butyl - 4- |od0|n1dazol 5- car boxal dehyde 30 A stirred m xture of
174.1 g (0.62 mol) "of 2-n- butyl-5-hydroxynethyl -4-i odoi m dazol e and 360 g
(4.14 nol) of manganese dioxide in 3 liters-of%ethyl ene chloride was
refluxed for 24 hours using a trap to reane wat er. The hot reaction

m xture was filtered through 35 er washed
liters of boilingifgPhyran ncﬁFBF&d mgeeoﬁﬁlﬁég FF&Pe?deF?al HC1.

concentrated to ﬂfyaasat1bheo|fe&hdueewatdngsglumedu:w eether ga% 5 |3|2 80

nmL of met hanol he Q ncentr e due
was di ssol ved in° gB% i %ﬁsﬁarhéﬁa Eﬁyﬁ 'A eﬁ%@ ;??aP |1aF ﬁeﬁad
occurred, 700 nLabflmﬁfer(h@dradhédriﬁewﬁyltThe m xture 5 was chilled, the
solid was col ected by filtration, and washed with water to give 145.2 g
(84% of product; np [err] (iii) nethylggahggxgiputyl 5-fornyl - 4-i odo- 1H
10 i mdazol - nethylbnap tha carbox§ aéﬁ A
suspensi on of 29.53 0°§§ FR967 IREMAEPEY2 B%§Fﬁﬁ#88r SRALE ackdveo g
(0.214 nol) of ZFormlgl {#) compounds is produced by screening, mixing

and filling into hard gelatin capsules the'ingredients in
10 proportions, for example, as shown below.

Ingredients , Amounts
(E)f3-[2¥n-butyl-i-{(4fcarboxy-

phenyl)methyl}-1H~imidazo0l-5-yi]-
2-(2-thienyl)methyl-2-propenoic

acid methanesulfonate 100 mg
magnesium stearate 10 mg
. lactose 100 mg
Example 7
15 The sucrose calcium sﬁlfate'dihydrate and orally

active Formula (I) compounds are mixed and. granulated
with a 10% gelatin solution. The wet granules are
screened, dried, mixed with the starch, talc and stearic
acid, screened and compressed'into a tablet.

20 |

(E)—3-[2-n-butyl-1—{(4-carboxy-.
naphth-1-yl)-methyl}-1H-imidazol-
5—y1]-2—(2~thienyl)methy1-2f _

propenoic acid ' 75 mg
calcium sulfate dihydrate' 100 mg
sucrose _ : 15 mg

starch | _ 8 mg



15 iodoi m dazol e-5-car boxal dehyde and 65.68 g (0.235 nol) of nethyl

4- br ononet hyl napht hal ene- 1- car boxyl ate (E. A. Di xon, A Fischer, and F.P.
Robi nson, Can. J. Chem 59, 2629 (1981)) in 600 nL of dinethylfornmam de was
stirred f.or.5 hours under argon at [err]. An additional 6.56 g 20

(0.0235 nmol) of thebrononethyl ester was added and the suspension was
stirred an additional 15 hours at [err]. The reaction m xture was poured
into water and the resulting solid was col PBcred by filtration, washed with
water, -and triturated several tinmes with 250 nL of 25 boiling nethanol to
give 86.8 g Q%g%% of asolid; np [err]. (iv) methyl
4-[ (2-n-butyl~=5-fornyl -1 Hi m dazol - 1- yr)nethyl]naﬁ%fwélene-l-carboxylate
30 - 27 - skeaxspger@iiogh of 40.0 g (83.9 mmol) of Zredyl 4-[(2-

n- butyl -5-fornyl - 4-i odo- 1Hi m dazol - 1-yl ) net hyl ] -

napht hal ene- 1- car boxyl ate, 9.07 g (92.4 mmol) of potassium acetate, and 6.0
g of 10% pal | adi um on carbon 5 in 1. 2ERRERLE8f ethyl acetate was -
hydrogenated for 2 hours. The solids were renoved by filtration and an

oddi i cnal 5.0 9 Sy Sepall g am op ppsboneond, & L0 (95, Bl of

potassiun1acetate(ﬁﬁs
addi ti onad 21Heimidakdl-91e1Sic+2-€62 veh benighnmerhp)-2+ptopénobcaaditihe

sol ution was ncentrate Q. aboyu T. h t at e ion
ves washed wPERYABabeds ot oo sHeRErasT it ofS Bhieh SEEhElosRRiit
sul fate, andtoopreparst @éh umiiectakle rpxepaFaiem. oil which crystallized.
15 Recrystallization from nmethyl ene chloride-hexane gave

_ Example 9
10
A topical opthamological solution for administering
Formula (I) compounds is produced by mixing under sterile
conditions the ingredients in proportions, for example,
~ as shown below.

15 o . .

Ingredients Amounts

(mg/mL)
(E) -3~ (2~n-butyl-1-~{ (4~ '
carboxyphenyl)methyl}-1H-imidazol-5-
yl]l-2-(2-~thienyl)methyl-2-propencic

acid methanesulfonate . ' 1.0
dibasic sodium phosphate 10.4.
monobasic sodium phosphate 2.4
chlorobutanol ' 5.0
hydroxypropanol methylcellulose 5.0
sterile water q.s;ad 1.0mL

1.0 N sodium hydroxide . q.s.ad pH 7.4

It is to be understooa that the invention is not
"limited to the embodiments illustrated hereabove and the
right to the illustrated embodiments and all
20 modifications coming within the scope of the following
claims is reserved.



25.77 g (87.6%. of colorless crystals; np [err]. (v) methyl
(BE)-3-[2-n- butyl 1 {(4 car bonet hoxy- naphth-l-yl)nethyl}

-1 Hi m dazol - Ik@ﬂllmwd' t hi enyl’) net hyl - 2- pr openoat e The
title conpound on125 0 g of nmethyl

4-[(2-Butyl - oI 1-yl)methyl] napht a+ UUA

fol | owi ng the procedure of 2 Exanple 3 to give 22 *%g chﬁa

as the hydrochloride salt; np [err]. (vi) (E)313-
[[2-n-butyl-1-{(4- carboxynaphth 1- yl)nmethyl}-1Hi m dazol -5-yl]-2-72-30 .

t hi enyl ) met hyl propenoic acid A slurry containing 14.46 g (26.14 mmol) of
net hyl (E) - 3- [ 2- Kbatt ¢p- cladmegdadissmet hoxynapht h- 1-

yl)methyl }- 1Hi m dazol - 5-yl ] - 2- (2-t hi enyl ) met hyl - 2 35 propenoate 8.38 g
(2.09 nmol) of potassium hydroxide jn. a xtur f ,et.han and 85
nL of water was stlried a ﬁwgﬁpdté’r‘?ﬂggatlﬁre‘ r3 ]l% r“g" 1% a“%é'
Concentration uudeboxgnaphthﬁd—gubmEthngrﬂmﬂMMWaaqgmwé-900—ME«ﬁF a clear
sol ution. Agj us Hot t chl ystal s
whi ch when %’ecréﬂfg{wfgmggﬁyg zngféggglo\yga\%ecqédgg d %ﬁ%ﬁ%ﬁg&l \(ég'llgil ess
crystals; [ea¢¢easahlpasaaalthyaeaﬁe Exanpl e

(E)-3-[2-n- Butyl 1-{ (4- car.boxynapt h- 1- yl)methyl }-1H 10 =

i m dazol e- 5- yI] 2-[(2-thienyl)nethyl]-2- ropen0|c ACId Et hyl Ester A
solution of 5.0 g (14:27 AoFpmBPuRet Wic g fig2-(E) ~3-[2-n-butyl-I-{(4-

but yl - 5-fornyl d&tb@kﬂﬁaphtﬁ-!L&uvhhrh&maphnhaheaezb1—55quaabqyylate in 60
i Of ethaQ%I Sléﬁ? } tﬂ@& 2—propen01c acid, ethyl ester or a

_pharmaceutlcally_acceptable salt thereof.

-3.'_ A compound which is (E)-3-{2-n-butyl-1- ((4-
_ carboxypenyl)methyl} 1H-imidazol-5-yl]-2-(2-
15 thienyl)methyl-2-propenoic acid methanesulfonate.

4. A pharmacedtlcal composition comprising a
pharmaceutlcal carrler and the compound of claim 1.

20 5. A pharmaceutical composition comprising a
pharmaceﬁtical carrier and the compound of claim 2.

6. A pharmaceutical composition comprising a -
pharmaceutical carrier and the compound of claim 3.

25
7. A method of treating hypertension which
comprises administering to a subject in need thereof an
effective amount of the compound of claim 1.
30 8. A method of treating'hypertensioh which

comprises administering to a subject in need thereof an
effective amount of the compound of claim 2.

9. - A method of treating hypertension which
35 comprises administering to a subject in need thereof an
effective -amount of the compound of claim 3.
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solution of 2.0 g (50 mml) of sodium hydroxide in 30 m of water. After
stirring at [err] for 18 h the reaction m xture was concentrated under
vacuum diluted to 50 Il with water, and the pH wa ; th
12N 20 hydrochloric acid. F|Itrat|on of the chil ljetHigi SHERTE @ ﬂ-?l g
of white crystals; np [err]. Recrystallization fro ethyFEBb%? .a
different crystal form[err]. 25 To a sol uti o 27.2 g (0 119 nol )
of ethyl 2- carboxy-3-(2-thienyl) propionagg Ln-250 ml of benzene was added
4.71 g (14 mml) of the above al dehyde-acid, 3.58 g (42 nmol) of

" piperidine, and 10 ml of pyridine and the solutlon refluxed for 18 h using
a trap to renove Vil er A 3ethdd aﬁlméaeﬁnq&ecengeehivenbeedt ufiadkluracuum

t ol uene was ﬁ%&: | si due was
" treated V\nth%gxq%&) sodl k%elcar(%%na e so{ﬁ??gﬁ an %%el C\ﬁl ch caused
separ ati on otheresif an gffiestivefanenyt eﬁetheecgmeumoo@rebesm ¥he

aqueous phase was 35 filtered, taken to pH 3.86 with 12N, hydrochloric
acid and extracted with ethyl acetate. This ethyl acetate solutlon was

dried ovét magnesildm sdt mathodh PL kst 159 6o FivacRRArt of 3t 4ere gum
which was  whi2® cotiprsidese hdnii el ongl toea sebsedt eﬂhvnééuet her eal

HC1. Trituration of. the ul.tin th_ether gave 5.32 f fipely

di vi ded whi t%h&’—Ffafm eﬁ? eg %%‘?‘i'\é%w of e r‘f‘g'f%?}bff%c‘?-ﬁ TR tt). 5
Exanple 6 An oral dosage fornlfer adnyn!sterlng orally active Formula (1)
compounds i s prodyced Ry paGheeNide.e MBIy congestive heart failure

10 which comprises administering to a subject in need

thereof an effective amount of the compound of claim 3.

13. A method of treating renal failure which
comprises administering to a subjéct in need thereof an
15 effective amount of the compound of claim 1.

14. A method of treating renal failure which
comprises administering to a subject in need thereof an
effective amount of the compound of claim 2.

20 _

15. A method of treating renal failure which
comprises administering to a subject in need_thefeof an
effective amount of the compound of claim 3.

Sheet Has Been Re laced
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| and*?rlling into hard gelatin capsules the ingredients in 10 proportions,

for~exanpl e, as shown below. Ingredients Amount s
(E)-3-[2-n- butyI 1- {(4 carboXy phenyl ) met hyl } -1 Hi m dazol -5-yl }-
. 2-(2-thienyl)nethyl - propen0|c aci d nmet hanesul fonat e 100 ng
magnesi um st ear ate 10 ng | actose
100 nmg Exanple 7 15 The sucrose calciumsulfate di hydrate and orally

active Fornmula (1) conpounds are m xed and granul ated with a 10% gel atin
solution. The wet granules are screened, dried, mxed with the starch,talc
and stearic acid, screened and conpressed into a tablet. 20 Ingredlents
Amounts (E)-3-[2-n-butyl -1-{(4- carbéﬁy"naphth 1-yl)-nmethyl)-1Him dazol -

5-yl]-2-(2-thienyl)nethyl-2- propenoic acid 75 ny
cal cium sul fate di hydrate 100 ny sucrose .

15 mg starch | ABSTRACT 8ny. - 30 - talc

4 ng stearic acid _ : 2 ng Exanple 8

(E)-3-[2-n;4 = 1= { (4- (:%Qﬁggﬂ1].yl)nethyl) 5 1Him dazol-5-yl]

-2-(2-thi =Zz=ptopenotrec—aci d, ethylester, 50 ng, is dispersed in
25 mL of normal saline

Angiotensin II receptor antagonists that are

imidazolyl-alkenoic acids . are useful in regulating
herrtension and in the treatment of congestive heart
failure, renal failure, and glaucoma, pharmaceutical

compositions including these antagonists, and methods of using

these compounds to produce angiotensin II receptor antagonism
in mammals.



to prepare an |nJectabIe preparatlon Exanple 9 10 A toplcal opt hanol ogi cal

sol uft lacader -ng—Fe sieiv(ec i ng
under |on fmgusgwem%aE%M 3 oLl }ie, as
shown edi:nts RE“LACED Anmount s {( g/ nl)
(E) -3- [2-n-butyl - ( =—=aFbB0% ny ”Tﬁ?éﬁﬁtﬁﬁa
yl]1-2-(2-thienyl) nethyl 2- propen0|c aC|§1nEthane uf fonate

1.0 di basi c sodi um phosphat e 10. 4

phosphat e 2.4 chl orobutanol - 5.0
hydroxypr%ﬁgg thﬁlgejlylose 5.0 sterile water _
g.s.ad | 1% 8% uti hydr oxi de : e g.s.ad pH 7.4 It is
to be understood that the invention is not limted to the enbodi nents

il lustrated hereabove and the right to the illustrated enbodi nents and al

20 nodi fidatiofs cmRRY i t hachhe iscoptElof-1 Aenfrottydwi ni maabmsym®hth-l—

. d
e, mfEACUEN Sy, Ul NS seornesacsBOLEONY

yl ) met hy| pharrdgeudazal 1 H-adcppRafId tshilenyhomeetthyl - 2- pr openoic acid or a
pharmaceutically acceptable salt thereof.

2. A compound which is (E)-3-[2-n-butyl-1-{ (4carboxynaphth-1-
yl)methyl}-1H-imidazol-5-yl]-2-(2-thienyl)methyl-2-propenoic acid, ethyl

ester or a pharmaceutically acceptable salt thereof.

3. A compound which is (E)-3-[2-n-butyl-1-{(4carboxypenyl)methyl}-1H-
imidazol—S—yl]-2-(2—thienyl)methyl—z—propenoic acid methanesulfonate.

4. A pharmaceutical composition comprising a pharmaceutical carrier

and the compound of claim 1.

5. A pharmaceutical composition comprising a pharmaceutical carrier

‘and the compound of claim 2.

6. A pharmaceutical composition comprising a pharmaceutical carrier

and the compound of claim 3.

7. The use of a pharmaceutical composition in the treatment of
hypertension which comprises administering to a subject in need thereof

an effective amount of the compound of claim 1.

8. The use of a pharmaceutical composition in the treatment of
hypertension which comprises -administering to a subject in need

thereof an effective amount of the compound of claim 2.
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2. A conmpound whi ch IS (BE)-3-[2-n-butyl-1-{( 4car.boxynapht h- 1-
yl)Ymet hyl.) -1 H i m dazol - 5-yl ]-2-(2-thi enyl) net hyl - 25 WCBME Cl hyl
- ACEMENT

ester~or a pharmaceuti IJJE% ' apr e sajt thereofht
i s (E)-3-[2-n-buty|-I-{Eﬂﬂ%%*' g@g%ﬁ%‘t 1y|)-1H— .
VIR Vit ;

I m dazol -5-yl]-2-(2-thi - pr op#noi ¢ aci na@bagwq@g(gonat 4.
A pharmaceutical conposition conprising a pharnmac¢ufical carrier pand the
conmpound of claim1. 5. A phar nmacedéi cal conposilt termrcomprisiIg a
pharmaceutical "carrier and the conmpound of claim2] 6. A pharnmacelti cal
conposition conprising a pharmaceutical carrier and the conpound of claim
3. - 33.- 9.The Tse ust af phapirentieal | colpasdtposi ihothen ttmweatment of

treatment of hypertensi,on which.conprises. adnmnistering.to a subject, in
need { hor BAPSEVATERPRIGE JFOERESER  ARELROEat t81 = I PRy s TP §oea riheres
of a phar gacesntécdlve Candasd bifOBhé redmpeuhd esft k@ALim of. congesti ve heart
failure which conprises adm nistering to a subject in need thereof an

ef fective anmount of the conpound of claim 1. 11. The use of a

phar maceubipcal rheONPAST bk 0 | phdrhicbhOAITENonpos¢ OIGESLA YV @hBEA leatAbhEl @ F
whi ch conprises adm nistering to a subject in need thereof an effective
amount of cpheestdiypourrprsf Eaidiupe2 whigh qomprases gfdmdnppbefid@eutpcalsubject
conpositiqQn in treat t Ve Lt [ 1 ur.e ' conpri ses
adm ni st er;'lnnﬁe?%mglesl:ﬁgﬁeécﬁf%lfrjlfg%té%g&t%ﬁ%ye%fogﬁ:ﬁgf 'f:ée@(}lu\ll}g %%ul(r\la[lmo "t he
conmpound of claim3. 13. The use of a pharnmaceutical conposition in the
treatnent -of renal failure which cog%)r_i ses adm ni sterin t%ea subject in

need ther ddf afhefitdi 9 AnRNEmBretHE o8RG bToT| A mthe fFeatppRt &8
of a phar gBagEst LAl He@FROSAL1IRR WhHidH & dnpat s Hdmihisedingf @bl &1 SubWEtchn
conprises admnistering to a subject in need thereof an effective anount
of the compednkthefeod| anngtfective appungseafl dhey cORRPHREL Ot FEAI™ @onposition in

the treatment of renal

12. The use of a pharmaceutical composition in the treatment of
congestive heart failure which comprises administering to a subject in

need thereof an effective amount of the compound of claim 3.

13. The use of a pharmaceutical composition in the treatment of renal
failure which comprises administering to a subject in need thereof an

effective amount of the compound of claim 1.

14. The use of a pharmaceutical composition in the treatment of renal
failure which comprises administering to a subject in need theréof an
effective amount of the compound of claim 2.

15. The use of a pharmaceutical composition in the treatment of renal
failure which comprises adminisferihg‘tbfals?bjéct in need thereof an

effective amount of the compOdnd°of.claim 3.

This Sheet Has Been Reﬂlaced
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failure

effective anmount of the conpound of claim 3.

oo

whi ch conprise§'édnﬁnjstering to-a subject in need thereof an

REPLACEMENT SHEET

- 31 - 13 OCT 1998

What is claimed is:

1. A compound which is (E)—3~[2-n—buty1-l—{(4carboxyn§phth—l—z

yl)methyl}-1H-imidazol-5-yl]-2-(2-thienyl)methyl-2-propenoic acid or a

pharmaceutically acceptable salt thereof.

2. A compound which is (BE)-3-[2-n-butyl-1-{ (4carboxynaphth-1-~
‘yl)methyl}-1H-imidazol-5-yl]-2- (2-thienyl)methyl-2-propenoic acid, ethyl

ester or a pharmaceutically acceptable salt thereof.

3. A compound which is (E)-3-[2-n-butyl-1l-{(4carboxypenyl)methyl}~-1H-

imidazol~5-yl]-2-(2-thienyl)methyl~2-propencic acid methanesulfonate.

4, A pharmaceutical composition comprising a pharmaceutical carrier

and the compound of claim 1.

5. A pharmaceutical composition comprising a pharmaceutical carrier

and the compound of claim 2.

6. A pharmaceutical composition comprising a pharmaceutical carrier

and the compound of claim 3.
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