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PCT/ US98Y 02411 5 PROCESS FOR PREPARI NG EPRCSARTAN 10

Fl ELD §d§§ NTI ON The present invention relates to a process for S
preparlngaEE# an. This conpound is described in U S, PaXeHUS{§p241 -~
5,185,351 as being an angiotensin Il receptor antagonist useful in the
treatnent of hypertension, congestive heart failure and renal failure. 15
BACKGROUND OF THE I NVENTION U.S. Patent No. 5, 185,351 describes processes
for the preparation of imdazole conpounds, in particular the preparation
of eprosartan. Although the processes described in this patent produce the
i m dazol es clainmed therein, there was 20 a need to inprove these
processes when preparing conpounds, such as eprosartan, on a commerci al
scale. It has now been found that eprosartan can be prepared in three
stages. These stages are: (Stagetl) the regioselective protection of
2-n-butyl-4-fornylimdazol e; (Staget2) the reaction betmeeh t he product

from Stage 1 and (2-thienyl ng{dss FERRPR
nono-Clerr][err] al kyl ester; anc?g(Stag E§§ quaternary saIt formati on,
foll owed by a basic work-up and an acidification. The efficiency of thIS

synthetic g@quence and the qual |MMMartan are particularly
| mportant when prep oduct on a lar scal e for therapeutic use.
30 The B&é@ﬂﬂﬁ qrﬁggg%r pRrEsatan- ffMdent i on
provi des a pro&empoungis ﬂ?ﬁ&nktbpdﬂét Puentdlo é;ilﬁd&ﬁéﬂtﬁtbgmgﬁan«ahgm&nsmn

(E) - a- [ [ 2- but y kechpiof 4nteginfi® S¥eHIGA the dRtd¥elor hifpdrBnSidA Mongéstive heart failure

and renal failure.

15 '
BACKGROUND OF THE INVENTION
U.S. Patent No. 5,185,351 describes processes for the preparation of
imidazole compounds, in particular the preparation of eprosartan. Although the
processes described in this patent produce the imidazoles claimed therein, there was

20 °  aneed to improve these processes when preparing compounds such as eprosartan,
on a commercial scale.

It has now been found that eprosartan can be prepared in three stages. These
stages are: (Staget1) the regioselective protection of 2-n-butyl-4-formylimidazole;
~ (Staget2) the reaction between the product from Stage 1 and (2-thienylmethyl)-

25  propanedioic acid, mono-C;_4alkyl ester; and (Staget3) quaternary salt formation,
followed by a basic work-up and an acidification. The efficiency of this synthetic
sequence and the quality and yield of eprosartan are particularly important when
preparing said product on a large scale for therapeutic use.

30 DESCRIPTION OF THE INVENTION

The present invention provides a process for the preparation of eprosartan,
which is (E)-a-[[2-butyl-1-{(4-carboxyphenyl)methyl]- 1 H-imidazol-5-
yl]methyiene]-2-thiophene propanoic acid, a compound of formula (I):



yl ] met hyl ene] - 2-t hi ophene propanoic acid, a conpound of fornula (1): WO
98/ 35962 PCT/ US9/ 02411 O
OH O N [gg bs22 Pharnmaceutically acceptable salt thereofpcm%ﬁnocess
conpr-i ses the steps of: (i) treating a conmpound of formula (I1): 5 [ers}:
wi th base, followed by reaction wth a regi osel ective nitrogen-protecting
reagent, such as a (Jerr][err]alkyl ester derivafive of acrylic acid; (ii”)
reacting the conpound of formula (111): 10 0 wherein RL is a nitrogen
protecting group either consisting of (1) yl &k bridge connecting the
ni t rogen to an el ectron-w t hdrawi ng group as an ester (COOR'[err]
where R' = (ferr][err]alkyl), acid, carponyR nigrile, sulfone, or
squOX|de or (2) 15 a nmet hyl ene bridpge connecfling the nitrogen to a

pival ate, 2-(trinethylsilyl) . ,
with a conmpound of formula (1V): \ /
N

or a pharmaceutically acceptable salt thereof,
which process comprises the steps of:
@) treating a compound of formula (II):

with base, followed by reaction with a regioselective nitrogen-protecting reagent,
such as a Cy_4alkyl ester derivative of acryiic acid;
_ (ii)  reacting the compound of formula (III):
10 '

A7 . @m
wherein R1 is a nitrogen protecting group either consisting of (1) an ethylene bridge
connecting the nitrogen to an electron-withdrawing group, such as an ester
(COOR”, where R” = C;_jalkyl), acid, carbonyl, nitrile, sulfone, or sulfoxide, or (2)
15 amethylene bridge connecting the nitrogen to a pivalate, 2-(trimethylsilyl)ethoxy,
methoxy, rert-butoxy, or benzyloxy, with a compound of formula (IV):

S CO,R’
W
COH

20  wherein R’is C;_4alkyl, in the presence of a catalyst; and
(iii) reacting the compound of formula (V):

Iv)



[err] 20 wherein Rerr]i's (Jerr][err]alkyl, in the presence of a

catal yst ; a&% ghl 1) reacting the conpound of formul a (V): pcarusesroddr
98/ 35962w S PCT/ US98/ 02411 N-

[err] (V) wher ei n Rlerr].and Rl are as defined above, with a conpound of
formula (M): [err] 5 wherein Rerr] is C[e ]lerr]alkyl and X is halo or

ORlerr], in which Rerr] is CHerr]
p-CH[err]C[err]H[err]SO}eWe rrp
removing the N-3 protecting group and/hydrolyzi

ester group, and optionally form a phar
Acid addition salts of fornula ) are forned the appropriate
i norganic 10 or organic aci ds by met hods kno Yy art. Representative

exanpl es of suitabl are ei.c. fumaric, aceti.C..suc

hydr ochl ori c, é} Bﬁ‘ a4 pf dtned aBﬂYFsB‘H@raléémaﬁ “HﬂPﬁEﬂ%’é‘fﬂ &Jﬁl C.

Pref erably, the phar maceut ically acceptable acid addition salt for the
formula (1) compound is the nethanes 9Qi,eC@M"d addition salt. Base
addition salts of formula (1) are fo ith the appropriate inorganic 15
or organi c bases by methods known igp art. Cationic salts are prepared

by treating the parent conpound w §h an excess of an al kaline reagent, such
as hydroxide, carbonate or al koxi d¥, containingvie appropriate cation; or

WEh an 5 herein R” is C)_qalkyl and X is halo or OR*, in which R* is CH3S04- or
p-CH3CgH4S02-, at elevated temperatures;
and thereafter removing the N-3 protecting group and hydrolyzing the R’and R™
ester group, and optionally forming a pharmaceutically acceptable salt.
Acid addition salts of formula (I) are formed with the appropriate inorganic
10  or organic acids by methods known in the art. Representative examples of suitable
acids are maleic, fumaric, acetic, succinic, hydrochloric, hydrobromic, sulfuric,
" phosphoric or methanesulfonic. ' Preferably, the pharmaceutically acceptable acid
addition salt for the formula (I) compound is the methanesulfonic acid addition salt.
Base addition salts of formula (I) are formed with the appropriate inorganic
15  or organic bases by methods known in the art. Cationic salts are prepared by
treating the parent compound with an excess of an alkaline reagent, such as
hydroxide, carbonate or alkoxide, containing the appropriate cation; or with an
: gppropxiate organic amine. Representative examples of cations are Lit, Nat, K*,
Ca*+, Mg+t and NH4+.
20 As used herein, C1-4alkyl means an alkyl group of 1-4 carbons, branched or
- unbranched. Cj.4alkyl includes methy], ethyl, n-propyl, isopropyl, n-butyl, isobutyl
and t-butyl. The preferred R’ Cj_4alkyl group is ethyl, the preferred R" Cy_4alkyl
group is ethyl or methyl and the preferred R™ Cy_4alkyl group is ethyl or methyl.
Scheme I, below, summarizes the three stages of the novel synthetic
25  pathway used to prepare eprosartan.

@tures; and thereafter

ng the Rlerr] and R err]

ally acceptable salt.




appropriate organic am ne. Representative exanples of cations are Li+,
Na[err], K+, Ca[err][err] My[err] and NH err]. 20 As used herern C
[err]al k o an al kyl group of 14 carbons, branched orpg@hrsggmm )
Cerr]fer r?a’ Eyl i ncl udes nethyl, ethyl, n- propyl i sopropyl, n- butyl, -s--

I sobutyl and t-butyl. The preferred R[err]C[err][err]aI kyl group is ethyI
the preferred R® (Jerr][err]al kyl gro Myl or nethyl and the
preferred Rlerr] Cerr][err]alkyl grotg" yl or nethyl. Schene I,

bel ow, sunmarizes the three stages of the novel synthetic 25 pat hway used
to prepare eprosartan. -3- WO 98/ 35962 o o

PCT/ US98/ 02411 SCHEME | 0 O HO OEt [err] 10 Ac o#ilg to Schene
|, 2-n-butyl-4- forr‘r}” dazméthylasylateeat ed with a b

1, 8- di azabi cycf8¢ WRBY - ene (DI et rane uani di ne
foI | owed by reacti th a regi osel ectr en- prot @&&,},&g reagent,
such as nethyl acrylate, ethyl acryl até brom de, or onet hyl

pival ate (POWCl) or di-tert-butyl dicar b@nate,1 to give derivatization on
the | east hindered nitrogen atom15 of the imdazole ring. This reaction
can be carried out in ethyl acetate, acetonitrile, toluene, DV, TBF or
| - met hyl - 2- pyrrolidi none (NMP) . Preferabl Lhis reaction is carried out
usi ng DBU and net hyl | at e Ppr et hyl et‘&te in ethyl acetate at 50- 60

[err] C. Typical Izy\«t’h‘e( -OEt CO o dis then reacted with (2-

S -
2 e L7

o)
5 2
- o — o
~o - - oy HO
Br 1) aqueous base
1+ o EtOH, heat o)
> N
:\/\(g o gEt 2) aq 6 N HC! XYY o
e (pH 5) N S
T L »
L - _ 3 |
10 According to Scheme I, 2-n-butyl-4-formylimidazole is treated with a base,

such as 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) or 1,1,3,3-tetramethylguanidine,
followed by reaction with a regioselective nitrogen-protecting reagent, such as
methyl acrylate, ethyl acrylate, acetyl bromide, chloromethyl pivalate (POM-CI) or
di-ters-butyl dicarbonate, to give derivatization on the least hindered nitrogen atom

15  of the imidazole ring. This reaction can be carried out in ethyl acetate, acetonitrile,
toluene, DMF, THF or 1-methyl-2-pyrrolidinone (NMP). Preferably, this reaction
is carried out using DBU and methyl acrylate or ethyl acetate in ethyl acetate at 50-
60 °C. Typically, the Scheme I-1 compound is then reacted with (2-
thienylmethyl)propanedioic acid, mono-ethy! ester in a suitable solvent, such as

20 toluene, acetonitrile, DMF, THF, NMP, or DMSO, in the presence of a catalyst, for
example, in the presence of piperidine or piperidinium propionate in excess
propionic acid, at a suitable temperature, such as a temperature of about 70 °C to

-4-



t hi enyl et hyl ) pr opanredi oi ¢ aci d, nono-ethyl ester in a suitable solvent,

such as, 20 - tol uene, acetonitrile, DVF, THF, NW or DVBO, igf~fHseshheaence
of a- cat 95?’3%‘ r exanple, in the presence of piperidine or ptperitd nium .
propi onate in excess propionic acid, at a surtabl e terrperature such as a

f ab
bCT] Usos! 02431 26030 {60 FHEEY. By feapion is S5t our ifs pippridine intpluensiats,
usi ng pi peri di meflixtempenatime ofi65 3C+761°Cushis refipx teparatucefis Obtajned by lazing] er r] C
this reflux t emaﬁw Einix&r@'ﬁh@ér@@&bc@&'gn;&ﬁﬁ% ”ﬂh%]@ﬁtérﬂﬁgtshl%fdﬁk&h&ﬁe ppder

reduced pressure uaternary sal t I's . then
prepared by reéEEF‘PﬁEP by TRactngthissempoung, witha be » Buch agpi hy|
olr et PylOI t4( br OWleﬁemmwhyl)behﬁwbr ﬂbsndyahﬁsylﬁtebﬁﬁxylate&t at] c

el evat ed tenperatu

preferably at fg%' rrfﬁsé %Waﬁg’?@é’raﬁ%ﬁ%{l&?% ﬂ(? @(]jrgtgmé@r%
N-protecting ngBQ-FiIDs?CF éﬁas\:e@rmungarefwdrmm temrznaa: isqueous

sodi um or pot a%é;hwednsﬁr m PI& Bés&%u@ﬂ’é?ﬁ@febﬁ@scfdﬁﬁﬂ% FBotdssibm hydiekiaaf ter,
phar maceuti cal acce

I repared.as des d above.
Al ternately, |r5¥§§'&r°§’ %%‘Sggﬂﬁrégg '&F’%@e&ﬁﬁﬁ?&?@?f”pﬁ m@ﬁ& slaf 1S max| ow,
SCHEME 11 [1err]be@t¢par¢ﬂasgie8m‘t£drabm 11, the order of the first and second
steps detailed in 20 I
squence, 2-n- but yl Qf‘?éﬁ%g c?g?(ﬁe |s Weh%gcmx&%d&

(2-thi enyl met hyl ) propanedi oi ¢ aci d, nono- et hyI -5-

SCHEME
o 0
OEt .
H
o fL PN NNG W- i
e ————
catalyst ,h /
15 _
0 O
°” |>o .
Br
/\/\( 8r + o)
A ——
0 N ' N
5 o
(o]
7 j‘/\/ )
= ] o ——
Q o)

aq 30% o 1) aqueous base
NH 4QH EtOH, heat 2

N
/\/\( N gEt 2)(ac|_e’ugacsd /\/\Y}l ) N (s)H
pH 5)
\_/ ' \_/

According to Scheme II, the order of the first and second steps detailed in
20  Scheme I have been reversed. In this synthetic sequence, 2-n-butyl-4-
formylimidazole is reacted with (2-thienylmethyl)propanedioic acid, mono-ethyl

-5-
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PCT/ US98/ 02411 ester in the presence of a catalyst, and then the product
fromthi %& g@gggkfn is regioselectively N-protected. Quat er Bichaiseogzand
‘basi c. work=Up 1S carried out as detailed in Schene | to give eprosartan...5 -
Al so included in the scope of the present invention are the novel -

| nter medi at es Wagaiie brGenbd PREaULY QN2 thaPtR PRGN o AR GedcibRETEd] At es -
are descri bed herei Gtc)e The i ustrated by the, faol |l owi ng

?r. nbglgthnjsul

exanpl e. The efegigseictivelyfrprotscted,, Quatemization and;basie prorcup icagred gt as

i nvention as ddétailedliniScheme htvogiee eprdsatanc| ai ned her ei nbel ow. EXAMPLES 15
Exanple 1 Preparation of ,
(E)-[err]-[[2-Butyl-I|-[(4-carboxyphenyl)-nethyl]-1Hi m dazol - 5-

vl | net hvl endl - 2- t hi éliedneludedipshiicope of theprgseniiavension ags thepoyedr r] 20

Staget|: Prepaiméinfdiatis ed BlihE PRERGAYS ob Grika@l. These intermediates are (775.0 L)
In etnhyl acetate .

2-n-butyl -4-for,oylim dazo 155.0 kg, 1018 nol)

was treated at d%&hﬁ@%lgb%’ fe with methyl acrylate (131.5 kg, 1527 nol)
followed with 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 7.75 kg, 50.9 nol).
The reaction m xt ur gp¥evehdilis MRALER Yy ROfPBwicg Edampld. "Bhe example is not

10 intended to limit the scope of this invention as defined hereinabove and as claimed

hereinbelow.
EXAMPLES
15 Example 1 -
aration of (E)-o.-{[2-Butyl-1-[(4-carboxyphenyl)-meth 1]-1H-imidazol-5-
1lmethvlene]-2-thiophen anoic acid sartan

_ O :
| /\/\(,17/& H
/O\"/\/ N /
20 Stagetl: Preparation of O
A heterogeneous solution of 2-n-butyl-4-formylimidazole (155.0 kg, 1018
mol) in ethyl acetate (775.0 L) was treated at room temperature with methyl
acrylate (131.5 kg, 1527 mol) followed with 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU, 7.75 kg, 50.9 mol). The reaction mixture was then heated to 50-60 °C (the
25 mixture became completely homogeneous when heated) and stirred at that
temperature until the reaction was complete (approximately 2 hours). The excess
methyl acrylate and the ethyl acetate were distilled off under vacuum, maintaining
the base temperature below 60 °C. The residual bronze-colored oil, containing the

above-noted Stage 1 product, was diluted with toluene (1033 L) and was used in the
30  nextstep without further purification.



25 m xture becane conpl et el'y honbgeneous when heated) and stirred at that

tenperature until the reaction was.conpl ete (approxi natel ydgcp? ‘?‘%" he
excess newmé?ﬁzyl ate and the ethyl acetate were distille er -

vatuum maintaining the base tenperature below 60 [err]C. The residual
bronze-colored oil, containing the above-noted Stage 1 myoduct, was dil uted
with toluene (1033 L) and was used in the 30 w t hout further

purification. -6- A \\D 98/ 35962 2NN Nowt
PCT/ US98/ 02411 O N Staget2: Preparation of The ude $t age F product from
above was treated with (2-thienyl | Ol ' nono- et hyl

ester (267.3 kg @100% 1171 nol) "and jpi peridine (21.7 k{, 5 nol). The
resul ting soluti s jheat ed t o, refl (65-70 C) under reduced
pressure; the \Aég’ﬁe fng the reaction was renoved by the Dean-
Stark nethod. Refl ux 'I\hasmdeStagauqmodmt fromtabeve was treated with (z-dﬁqmyhnethyl)-

i mat el T. d
was’ vashed mh%r@fﬁ%&?%%}@ﬁ%&soﬁf%s A%Eé?ﬁg ) Encpipbiind O
(485.3 L) to refdleken me).t Fie eyl m&n#@ncwﬁhef tow@&(éﬁﬂen@mrt hen

removed by 1§ vedided'préisatd; ltﬂe&%t&rprodiﬁ:bﬂﬁﬁh ﬂﬂr&dtﬁobmréxﬂcﬁmrb@ttwbeael ow

o oL TR M 8 o W Ll o° 2 o oot
(approximately 2-3 hours). The reaction mixture was cooled to 55-60 °C and was
washed with a 20% w/w brine solution (485.3 L) and demineralised water (485.3 L)
to remove much of the piperidine catalyst. The toluene was then removed by
10  vacuum distillation, maintaining the base temperature below 60 °C. The residual
bronze-colored oil, containing the Stage 2 product, was used in the next step
without further purification.

OH

N
S
/\/\gl :H

Sﬁge'}'3: Preparation of \ /

15 The residual oil containing the crude Stage 2 product was diluted with
toluene (583.0 L). The resulting solution was treated with solid methyl 4-
(bromomethyl)-benzoate (291.6 kg @ 100%, 1273 mol) and was subsequently
stirred at 70-75 °C for 30 minutes to ensure that a homogeneous solution was
obtained. The toluene was distilled off under vacuum, maintaining the process

- 20  temperature between 60 and 75 °C. The resulting thick oil was heated at 95-100 °C
until the reaction was shown to be complete (approximately 6-10 hours). The
reaction mixture was cooled to 75-80 °C and diluted with IMS (ethanol containing
1% v/v MeOH, 1534.0L). An aqueous solution of sodium hydroxide [203.7 kg
(5093 mot) dissolved in demineralised water (936.0 L)] was prepared and added to

25  the ethanolic solution of the intermediate quaternary salt. The mixture was heated

-7-



O [err] Staget3: Preparation of 15 The residual oil.containing the
crude Stage 2 product was diluted with toluene (583.0 L). The resulti ng

sol ution % %g g ed with solid nethyl 4- (brononethyl)-bengepisosaasi- 6 k9
[err]- 100 i mol ) and was subsequently stirred at 70-75 [err]C for 3Q.
m nutes to ensure that a honbgeneous sol ution was obtai ned. The tol uene was
distilled of f uyeAux\(apioiinaty 80 ECydndgeflbeway coneintedAthtil tiRMydrodysiv o tret ween

0,151 A A S A P B
reaction m xt urceoled o $&60 &g anétrme@wup@ﬂuqogs &N hydrpehledr agid soluti® (et hanol -
contai ning 1% gmmoggll%sgm@fmﬁewmmydrOX| de

ey B B L o

quat ernary sal tappﬂimmatelx athwrsms:omptdteﬂhe Pprecipitatibhd 'Dﬁd Sap Was filtered and the

PCT/ US98/ 02411 |55§J@,\, ugﬁ{{g]géﬁ) Er'm 520(1, x| ti nued
until the hydraolysis tot approxwra y.2

hours) . The remwmm%ea@é& S ke (oimare 86 OCy BIAPVET DR vi { 1

aqueous 6 N hycha%eg)lammodxmhms abeigapslorediwasetidl 479.0 L, 2874 nol)
until a pH 5 to 5.3 was achieved. The 5 resulting slurry was cool ed

to 10-15 [e1 r]C and was held at that tenperature for gﬁ)prom mately 2 hours
to conpl ete the predtisite be nederstqod:that the inventien isinpt imited torthe embodiggentc ake was

washed wi th S50%1drareatidRGibbobd Erd R Pighio'the Mu¥trRtdderhbodiMent ¥l &1l
modifications coming within the scope of the following claims is reserved.




(approximately 1790 L) to afford 344 9 'mat'ed 66. 9% yi el d over the
t hree st.ages the title co as a ored wet sm}él t |s
to be-undg‘&%hﬂ%‘% hat t he |nvent| 1“\““ &“ﬁ\ to the engjr)ég nen ﬂ )
il ustrated herei n ‘30\/6 and t he r| I'vustrat ed enbodi nent and aII
nodi fi cati ons ¥8% ¥ n the scapec of* the foll ow ng clains is reserved. -
- 8- WO 98/ 35962

PCT/ US98/ 02411 what Aad];o wfo?tkzéyrepara&otpﬁf)%ﬁéﬁarﬂcaﬁra édifipdtindRAfeinmufa Of
r

eprosartan, a corrpound of err] or a
phar maceuti cal (I acceptable salt thereof, which process conprises.the steps
of : 10 5 (i) treating a conpound of formula (I1): H O Herr]

O
OH
o
N = OH
/\/\( /
N S

or a pharmaceutically acceptable salt thereof,
which process comprises the steps of:
10 @ treating a compound of formula (II):

I
N
. H
Y
N—" m
with base, followed by reaction with a regloselecnve nitrogen-protecting reagent;

| (ii) reactmg the compound of formula (IIT):
15 -«

wherein R1 is a nitrogen protecting group either consisting of (1) an ethylene bridge
connecting the nitrogen to an electron-withdrawing group, such as an ester
(COOR?”, where R” = C;_4alkyl), acid, carbonyl, nitrile, sulfone, or suifoxide, or (2)

20  amethylene bridge connecting the nitrogen to a pivalate, 2-(trimethylsilyl)ethoxy,
methoxy, fert-butoxy, or benzyloxy, with a compound of formula (IV):



with base, followed by reaction with a regioselective nitregen-protecting
reagent; (ii) reacting the conpound of formula (111): 15 N wherein Rl is a

ni trogen ww@wsssdeg group either consisting of (1) an ethyl POE/URDA/ e )
connecting the nitrogen to an el ectron-w thdraw ng group, such as an ester..

(COOR', where R'" = (CJerr][err]allkyl), acid, carbonyl,W@———m
sul foxide, or (2) 20 a net hyl ene i goprcting t nirtrogen to

pi val ate, 2-(trinethylsilyl)et hoxm, tert - but oxy, t“ﬂ“‘““(“‘m““\
with a conpound of formula (1V): - a8/ 3 “m“\

PCT/ US98/ 02411 wherein Rerr] is Clerr][err]al , in the pr°esénce ol a
catalyst; and (iii) reacting the conpound of forrmula (V): N [err] wherein

d R1 f f I \Y
Tge”lmgpel A R%ﬁe?#a ;eagﬁﬂ,flaﬁ%@ re\seﬁcéoaae&anyetumo orml a (M): [err]

err hal o or , in which
Rlerr] is CH err] S} r]teagingsh ‘Eﬂl 9‘%‘@2?‘?’]’“&&) isderr]- at el evat ed
tenperatures; and thereafter hydrolyzing the Rlerr] and R[err] ester groups
and renmoving the N-3 protecting group, and opPionally formng a '
pharmaceutical |y acceptable salt. 15y

N
AR1”

wherein R’ and R1 are as defined above, with a compound of formula (VI):

CO,R"

X . v
10  wherein R is C;_4alkyl and X is halo or OR¥, in which R* is CH3SO2- or
p-CH3CgH4S02-, at elevated temperatures; '
and thereafter hydrolyzing the R’ and R™ ester groups and removing the N-3
protecting group, '
and optionally forming a pharmaceutically acceptable salt.

15 _ _ .
2. The process according to claim 1 for the preparation of eprosartan, a
compound of formula (I): :
o]
OH
o]
N X OH
/\/\( /
N S
®
20

or a pharmaceutically acceptable salt thereof,
-10-



2. The process aecordimg to claim1 reparation of eprosartan, a
conpound pf forrrul a(l): 0 CH gM“\ ﬁ&m‘ phar maceut i ﬁgﬁ%?pt abl e
sal t- t heMEH98A5961). W98/ 359 PCT/ USO8 o

process conprises the.steps of: (i) treatl ng a compound of formula (I1):

[err] 5 Wthg@}@]? &%Eg&@%&%&ﬁg@#w with a (Jerr][err]al kyl ester .

derivative of the conmpound of formula (111b):
[err] wherein Rlerr]is qeemg:peqmlmnﬁwffomqlh(m conpound of fornula (1V):
10 S CO2R J[err] wherein R is (err][err]alkyl, in the presence of
a catalyst; and (iii) reacting the corrpoumpl of of or nul a (Vb)

Savel

5  with base, followed by reaction with a C;_salkyl ester denvative of acrylic acid;
(ii) reacting the compound of formula (IIIb):

O
N
/\/\(/ ‘y/u\H
R'OW N
° ()
wherein R" is C;_4alkyl, with a compound of formula (IV):

10

s CO,R'
W
CoH v
wherein R’ is C;_4alkyl, in the presence of a catalyst; and
(iii) reacting the compound of formula-(Vb):
15

CO,R'

N
/\/.\(//

o | (Vb)
* wherein R’ and R" are as defined above, with a compound of formula (VI):

COR"

| X | (VIb)
20  wherein R™ is C;_4alkyl and X is halo, at elevated temperatures;
and thereafter hydrolyzing the R’ and R“' ester groups and removing the N-3
protecting group,
and optionally forming a pharmaceutically acceptable salt.

-11-



15 Lerr] wherein R and R
are as defined above, with a co H EM“‘F‘M‘ (VI): [err] 20 wherein
R' is Cl%%!,g%d X is balo, erat ur es; aneCr/UsORoiAEr .
hydrol yzi and R ester groups and renovi ng the N-3 protecting ---- -
group, and optional I y form ng a pharmaceutically acceptable salt. WO
98/ 35962 The process accBgﬁiéféQﬂéxﬂﬁﬂﬁdhﬁafreparIﬁ@l O epedsafian, a -
a conmpound of

according to claim I the reparation of eprosar
fornula (1): OFQBIPAN :bgf{o or a pharmaceutically acceptable salt

t hereof , which process corrprl ses the steps of: (i) treating a conpound of

formula (11): H 10 [err] with
1, 8- di azabi cycl o[ 5. 4. J undec-7-ene, followed by eact ion with methyl
acrylate; (ii) reacting the compound of bHla) .

N
X
/\/\gf@
\_/

5 .
or a pharmaceutically acceptable salt thereof,
- which process comprises the steps of:
)] treating a compound of formula (II):
H
o
H
10 N 1

with 1,8-diazabicyclo[5.4.0]undec-7-ene, followed by reaction with methyl acrylate,
(ii)  reacting the compound of formula (IIla):

: 0
N
7~ O\I(\/ N /
| © (s
15  with a compound of formula (IVa):

s CO,Et

\N/

in the presence of piperidine; and
' (ili) reacting the compound of formula (Va):
20

-12-



[err] [err] 15 w &h a cenpound of formula (1Va): [err] in the presence of
piperidine;.and (iii) reacting the conpound of fornula (Vﬂ(-'{./mg 024 )
PCT/ USO8 MBS 08/ 35962 [err] with a conpound of fornula (Via): [err]:5..
at el evated tenperatures;. and thereafter hydrolyzing the ester groups and
renoving the N-3 protecting oupaa pLiQnaASOL£br i ngra

pharmaceutical |y acceptablé salt. 4 :ff fg; ;hgh mmgm:“mmm“l |
of Yy 5 7

eprosartan, a conmpound of f@r nmul 1ON :
acceptabl e salt thereof, 15 ch grocess conpry the steps
reacting a conmpound of fornul & (11): i
(Va)
with a compound of formuia (VIa):
CO,Me
Br (Via)

5  atelevated temperatures;
and thereafter hydrolyzing the ester groups and removing the N-3 protecting group,
and optionally forming a pharmaceutically acceptable salt.

4, A process for the preparation of eprosartan, a compound of formula
10 O '
(@]
OH
) o)
N X OH
_ - N S

or a pharmaceutically acceptable salt thereof,
15. which process comprises the steps of:
@) reacting a compound of formula (II):

H o]
N
/\/\« ) H
N (D
with a compound of formula IV):

20

-13-



[err] with a conpound of formula 3 “ “L W98/ 35962

PCT/ US98/ 02411 [err] wherein R[erﬁ“‘““m ‘ L] , In the presence of a
cat al yst; Q’ deseating the conpoundl oft f&rnil a (M1): 5] E‘i‘]lls@/giﬁl W th
base, "fol I owe %y reaction with a regi osel ective nitrogen-protecting. .
reagent; and (iii). reacting the conaound of formula (V): 10 O [err] wherein’
R is as defined above an ' Pi¥ ogen protecting group either -
consi sting of (1) an ethyNer br| connecting the nitrogen to an

el ectron- 15 w t hdraw ng group,© h gnan ester (COOR', where Rlerr] =C
[err][err]al kyl), acid, carbonyl, nitrile, sulfone, or sulfoxide, or (2) a
- met hyl ene bridge connecting t he nitrogen to a pivalate,

2- (trimet hylsiTwherein R3is/Cy_satkyhdn he presenedoftacayalysty benzyl oxy, with a
conpound of formula (j!) ‘treating the compound of formuta (VII):

5
- ~(VID
with base, followed by reaction with a regioselective nitrogen-protecting reagent;
and _
(iif)  reacting the compound of formula (V):
10 '

wherein R’is as defined above and R1 is a nitrogen protecting group either
consisting of (1) an ethylene bridge connecting the nitrogen to an electron-

15  withdrawing group, such as an ester (COOR”, where R” = Ci.4alkyl), acid,
carbonyl, nitrile, sulfone, or suifoxide, or (2) a methylene bridge connecting the
nitrogen to a pivalate, 2-(trimethylsilyl)ethoxy, methoxy, terz-butoxy, or benzyloxy,
with a compound of formula (VI):

CO,R"

20 _ X (VD
wherein R™ is C;_4alkyl and X is halo or OR*, in which R* is CH3SO5- or

p-CH3CgH4SO05-, at elevated temperatures;
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[err] wherein Rerr]«is C[err] is halo or ORlerr], in which
Rlerr] is CHlerr SCIerr]- or pmﬂ}amjma ,jﬁ}rr]SCIerr]Z fﬁlﬂh?ﬂted

terrperatu and t hereafdemn ng tthe R an ester. )
gr oups and rénovi ng the N3 protecting group, and optlonally formng a

phar maceut i cal I%d%ce%ag (ﬁ_ﬂlsal { rqlﬁ5R %ﬁﬁ?]g??qsanaﬁ%o‘gngthe 2 LG{og{]:]]d
7.

accordl ng to clp!omt'x"ng/gmum is 10 NHO A conpound which is [err] 15

wherei n R o iyl . 8. Th d
accor ding to ol LR opyBEBTBRREL sy skl kitephableslt: - % | | Tge compour

conmpound which is

5 S. A compound which is
_ O
N
R'OWN
o , wherein R" is C;_4alkyl.

6. The compound according to claim 5 which is

10
15 , wherein R’ and R" independently
8. The compound according to claim 7 which is
N CO,Et
/\/\( N 2
/ \n/\/ ( S )
20

9. A compound which is

-15-



-15- " WD 98/ 35962
PCT/ US98/ 02411 [err] O 10. The_conpound accordi-rg to claim 9 whi ch. |s Br

[er 1.5 vﬂ&ss/ssgsz ‘H“‘“! “““ “l'!l “IL‘ “ ‘“l . PCTIU%98/02411

O o
R"\O
Br
N 1
/\/\( RS oan
o) N
Rv W \ /
o 10.  The compound according to claim 9 which is
~o
Br :
o)
/\/\( OEt
0 N
Y\’ )
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