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METHOD FOR PREPARING N- SUBSTI TUTED HETEROCYCLI C DERI VATI VES
USI NG A PHASE- TRANSFER CATALYST
Background ®fodshes4t nventi on The present i nventagavuseseldiirected to

a process for preparing N 10 substituted heterocyclic derivatives
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I nternmedi ates in the synthe5|s of the final corrp
3-[[2-(

1H-tetrazol -5-yl)[1, 1 -bi phenyl]-4-yl]nmethyl]-1, 3-di azaspi ro[ 4. 4] non- 15
l-en-4-ong and its salts which are useful as antagonists of the peptide

s 2*a|ky| or al koxy-

o1

hor nrone Arigi otensin I1. Angiotensin |l is a peptide hornone of
the formula H Asp-Arg- Val - Tyr-11e-Hi s- Pro- Phe- CH.
Angiotensin Il is a potent vasopressor and the biologically active 20

product of the renin-angiotensin systen1 Reni n acts on t he
angi ot ensi nogen of the plas p L ' which is

converted to angi %SR’%L"&B piqu ltsqﬁ] c?éll Too & nig,lr asljug%i\ﬁ converting

enzynme. The fi nal oun € ac angl nS| on its
recept or leanchubmmtpnl hemmwchh deringtiems-[[2ralkylondiipomséoxe-fi-oduced by 25

the Nor mone- TAESALAE (4 BLELACLL Ol IS DEoRLS T DRLALARNSB I, 1 0 The

t r eat nent of eS|on an referred
i nt er medi at e aaéts&s;@ 2hbsg frangfegcotdlygs. These compounds are 1mportant

s oetul °f o Bpaiiataighse el TN of fod fnl GRS B ARVLAT a G e
tetrazol - 5- y|3-[{2 - tﬂtmwhﬁy]ll{M&bﬂp&mnﬁwiyqﬁnﬁhm}dz&dma@wo }ﬁumﬂ en- 4-
one knownyby {pe 4t61:@edﬁ?{t§ shikd 8&?‘%{ %@‘%ﬁ?ﬁﬂdascsﬁﬂ g&%}%sdflt%eggﬁﬁg ted to
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of angiotensin || ‘Angiotensin II is a peptide hormone of the formula H-Asp-Arg-
Val-Tyr-Ile-His-Pro-Phe-OH.

Angiotensin II is a potent vasop1 essor and the biologically active

20 product of the renin-angiotensin system. Renin acts on the
angiotensinogen of the plasma to produce angiotensin I, which is
converted to angiotensin I by the action of the angiotensin I converting -
enzyme. The final compounds inhibit the action of angiotensin II on its
receptors and thus prevents the increase in blood pressure produced by

25  the hormone-receptor interaction. Thus, they are therefore useful in the
treatment of hypertension and heart failure.

The preferred intermediate is 4'-{[2-butyl-4-0x0-1,3-
diazaspiro{4.4]non-1-en-3-yllmethyl}{1,1-biphenyl}-2-carbonitrile which
is usefu] in the synthesis of the final compound 2-butyl-3-[[2-(1H-

30  tetrazol-5-yDI1,1-biphenyll-4-ylimethyll-1,3-diazaspirei4.4Inon-1-en-4~
one known by the trademark (Irbesartan) and can be easily converted to
Irbesartan and its salts according to the process described in U. S.
Patent Ne. 5,270,317. The compound Irbesartan antagonizes the action

of angiotensin II.



A séynt hetic route for the preparation of Nsubstituted heterocyclic
derivatives has been described in U S. Patent No. 5,270,317. The process
of U S. Patent No. 5,270,317 involves reacting a heterocyclic corrpound of

the formul g ge/3sser [err] w th a (bi phenyl -4-yl) etRigboddsni vative of
the formul a [err] 10 wherein Rerr], R[err] R[err] Rl err]4,
Rlerr], and t, z,and _Hal] have_the neani ngs given i aid U, S. Patent
No. 5,270,317, if %Bleﬁ%cé%%@réﬁe RFeRATBHEn ShNotbetisen lﬁ’é&rocychmvl:, DVBO or

THE, with aa@ﬁ%ﬁversm%n JeQérivoaanil 8. KRNt N8I 317. BlLnbedate, a netal

hydr| de, cal m_car bopa r triethylam ne. The 15 products of the
reacti on wef &J g ?’é’dﬁByg gﬁ?éﬁ%ﬁ%‘@l‘éﬁﬁﬁﬁa"hﬁg a heterogyclieomppa of\os .
5,352, 788, agnd f&npi8, 233, and WO 91/ 14679 al so descri be identical
al kyl ati on of the nitrogen atom of the heterocyclic conmpound with the
hal o- bi phenyl conpound using t¥a same inert solvent and the sane basic
reagents. 20 Al so EPO 475,898 @gHgyi bes the al kylation of the
ni trogen at om of the hetgroc of -t\he fornul a
-2 -
Z-(CHZ)
5 H

with a (biphenyl-4-yl)methyl derivative of the formula

R's R

e aWia

10
wherein R;, Ry, R;, Ry, R;, and ¢, z and Hal have the meanings given in
said U.S. Patent No. 5,270,317, in the presence of an inert solvent such as
DMF, DMSO or THYF, with a basic reagent, for example KOH, 2 metal
alecholate, a metal hydride, calcium carbonate or triethylamine. The

15  produets of the reaction were purified by chromatoéraphy.

U. S. Patent Nos. 5,352,788, and 5,559,233, and WQ 91/14679 also
describe identical alkylation of the nitrogen atom of the heteroeyelic
compound with the halo-biphenyl compound using the same inert
solvent and the same basic reagents.

20 Alse EPO 475,898 describes the alkylation of the nitrogen atom of
the heterocycle of the formula



ferr] " with a conmpound of the fornula

[err] 5 — [err] wher ei n
X, Rerr], Zlerr]l and Z[err] have the neanings given therein, in the
presence of kf,%gﬁl%%qret hyl f or mani de and a basic reagent, sUREIUR/01201

al kal i met al hydri des for exanple sodium or potassium hydride. 10 All
of the above identified patents descr ijpe~3d kyl ation in solvents, ~ such
as N, N-di met hyl f ormam de or DMSO, etcffin {he presence of a basi c
reagent, for exanple, a nmetal hydridg{for a gl alcoholate etc. The
strong bases, such as netal hydri tal al coholate require

anhydrous reaction conditions. Sin , N dimethyl formam de is used 15 as a

solvent, its renoval requires high tenpdrature concentration by
distillation, which can result in degradbtion of the final product. None
of these patents describe al kylation using a phase transfer catalysis.
The Journal of ,Heterocyclic_ chem stry, 21477-480, 1984 descri bes

al kyl ati on of & SPRPRYNG Of ke forpdde-t ransfer catal ysis. The 20
hydantoins are by their electronic nature nore acidic than the 2-butyl-
1, 3-di azaspi ro( 4. 4] nonan-4-one, hydrochl oride of the present invention
and therefore, there is structural divergenc ween the two

conpounds. 25 Zs

wherein X, R, Z, and Z, have the meanings given therein, in the
presence of N, N-dimethylformamide and a basic reagent, such as
alkalimetalhydrides for example sodium or potassium hydride.

10 All of the above identified patents describe alkylation in solvents,
such as N,N-dimethylformamide or DMSO, ete. in the prasence of a
basic reagent, for example, a metal hydride or a metal alcoholate ete.
The strong bases, such as metal hydride or a metal alcoholate require
anhydrous reaction conditions. Since N,N-dimethylformamide is used

15 as 2 solvent, its removal requires high temperature concentration by
distillation, which can result in degradation of the final product. None
of these patents describe alkylation using a phase transfer catalysis.

The Journal of Heterocyelic chemistry, 21 477-480, 1984 describes
alkylation of hydantoins using a phase-transfer catalysis. The

20 hydantoins are by their electronic nature more acidic than the 2-butyl-
1,3-diazaspirof4.4]nenan-4-one, hydrochloride of the present invention
and therefore, there is structural divergence between the two

compounds.



°-3 - Sunmary of the Invention

The object of the present invention is the provision of a process for

the preparation of N-substituted heterocyclic derivative 4-[T2-al kyl- or

al koxy- 4- ox@ sbisgkseli azaspi ro[ 4. 4] non- 1-en- 3-yl [ net hyl | [ bctiusiiophenyl]-2- 5
carbonitrile and its salts using a phase transfer catal yst.

Briefly, therefore, the present invention is directed to a process for

the preparation of 4'-[[2-alfymmary of the Invention

al koxy- 4- oxo- 1, 3ryll Az BE 110 FreddMiORvdad i isi s for
3-yl ] methyl [[1, 1 - bi phen |]-é{e,car it & the provigion of pPROCeSS O edi ate of
t he for nui athe prgparation of N-substitptad heterocyclisaiepiviatived'-Headeilmy a 2- al kyl or

al koxy-1, 3- giZAaRb Al aftkARIATA AR1 -on-3-PHHCERM L Hipnebyliae formula 1
6 carbonifrile and its salts using a phase transfer catalyst.
Briefly, therefore, the present invention is directed to a process for
the preparation of 4'-[{2-alkyl or alkoxy-4-ox0-1,3-diazaspirol4.4]non-l-en-
3-yllmethyl}{1,1'-biphenyll-2-carbonitrile and its salts an intermediate of
the formula I

10
© N
A
N R
N
N=C
compriging reacting a 2-alkyl or alkoxy-1,3-diazaspiro(4.4]nonan-4-one
hydrochloride of the formula I
15
an
t{-HC!
o N)\ g
H

with a 4'-(Chalomethyb{1,1-biphenyl}-2-carbonitrile in the presence of a
phase transfer catalyst. This process is also suitable for the large scale



‘apha'se transfer’ catal'yst. This process is also suitable for the |large scale

-4 - * preparation of the internediate of fornula |I. The
substituent Ris |ower al kyl or | ower al koxy and the hal ogen is
chl ori ne, ®Oa388¢7 or i odi ne. PCT/USRYM 20t ed
Description 5 The present invention is directed to a process for

4 -alkyl o , _ .
51 Koy 4-oRBeREratiap 45 foo fHtsrme Rt At rmwlat Pk sthyiitpent B i lower
bi pheny! ] - 2ileatohdois bliexgntid e Inabdeh isAIdrie LIRLi & fHAkia)9 the

follow ng structural forrmula I: 10
[err] conprising reacting a 2-R-1, 3-di azaspiro[ 4. 4] nonan 4 one
hydr ochl ori de- of the fornDbfilell Description

5 The present invention is directed to a process for preparing a 4'-

[[2-alkyl or alkoxy-4-oxo-1,3-diazaspirol4.4Inon-1-en-3-ylimethyl}1,1'-
biphenyl]-2-carbonitrile and its salts, an intermediate having the
following structural formula I:

(I

10
comprising reacting a 2-R-1,3-diazaspiro[4.4]nonan-4-one hydrochloride.
of the formula II
(I1)
NeHCH
PN
& N R
15 H

with a 4'-(halomethyl}{1,1"-biphenyll-2-carbonitrile of the formula III



g[erar] 15 with a 4'-(halomethlyl)[1,1"-bi phenyl]-2-carbonitrile of the
formula |11 -5- :

[err] in the presence of a phase-transfer catalyst. The -

subst i t uentwddssgssh oner al kyl of 1-4 carbon atons or pegwsssmakdcoxy of 1-3
carbon atons. The lower 5 alkyl of 1-4 carbon atons is nethyl, ethyl,

n- propyl or n-butyl. The | ower al koxy of 1-3 carbon atons is nethoxy,

et hoxy or n-propoxy. The
preferred | ower al koxy is n-
I odi ne. The preferred hal ogen
conpound of fornmula | or Irbesarta
salts such as the hydrochloride, the

ed | ower alkyl is n-butyl and the
poxy. The hal is chlorine, brom ne or
s brom@H) The salts of the

phar maceutical ly accept abl e

dr obr om de, the sulfate or the

hydr ogen sul f at e. Thus, ug é dance with the process of the
present invention, the al kyl a{\'l= n of the nitrogen atom at the
1-position of the 2-R 1, 3- di azaspi ro[4 4] nonan- 4- one hydrochl oride is
carried out, ans tal ondi tions of
the phase-t¥ g‘% pg?é)%g’? %F sp%asg"trms Nl 39%3 ﬁ"ﬁ Gps peiihnt R foRA

2. R-1, 3-di aalksbmfrbﬁéaﬂc}ommtams@rdmem&ombﬂ bBicdebonf atbhe. The lowermula 11 and
o o O%gag%aa%ﬁ&zs.gngmgﬁp&zw°fa@m@rw'e'z"
i mmi sci bl e aﬂ@mnﬂ@@l&vﬁmﬂ afoms engthexg ethoxyf oran-pagmmikyt Theanount of a

preferred lower alkyl is n-butyl and the preferred lower alkoxy is n-

propoxy. The hal is chlorine, bromine or iodine. The preferred halogen

atom is bromine. The salts of the compound of formula I or Irbesartan

10 are pharmaceutically acceptable salts such as the hydrochloride, the

hydrobromide, the sulfate or the hydrogen sulfate.

Thus, in accordance with the process of the present invention, the
alkylation of the nitrogen atom at the l-position of the 2-R-1,3- -
diazaspiro{4.4]nonan-4-one hydrochloride is carried out using phase-

15 transfer catalysis. Under the conditions of the phase-transfer catalysis,
the substrates 2-R-1,3-diazaspirol4.4]nonan-4~one hydrochloride of the
formula II and 4'-(halomethyl}{1,1'-biphenyl}-2-carbonitrile of formula
III are allowed to react, with vigorous stirring in a volatile, water-
immiscible organic solvent in the presence of a catalytic amount of &

20 phase transfer agent and an agueous solution of standard inorganic
bases. The reaction proceeds at ambient temperature and pressure for
two to three hours. After that the reaction mixture is diluted with water,
if initially less water is present or when more water is present initially,
then it is not necessary to dilute the reaction mixture with water. The

25 two phases, that is organic and aqueous, are separated and the organic
phase is washed twice with water. Then the organic phase is optionally
dried over sodium sulfate, filtered and evaporated to dryness under
reduced pressure to an oily residue. The oily residue is crystallized from
an organic solvent to give the final product. The final product can be

30 converted into its salt by methods known in the prior art.

-6-



20 phase transfer agent and an aqueous sol ution of standard inorganic
bases. The reaction proceeds at anbient tenperature and pressure for
two to three hours. After that the reaction mxture is diluted with water,
If initial wodeswIwater is present or when nore water | sequvisssmbeti nitially,
then it is not necessary to dilute the reaction mxture with water. The 25

two phases, tha LS, ani ¢ and aqueous, are se ted and.the organic
phase i s washed &%Ftsﬁ&ﬁ&? %?r?é’ﬁ VRS dRgHAR ‘Fglae’;ﬂ?g % ©Toptional Iy
dried over exagipln :ﬁuh}fom:ﬁetﬁanletcﬁﬁﬁﬁm@x@%zﬁl@@é@hadﬁ ﬁm@lgé(xﬁes;&semder

reduced pressyre to an I‘JéX‘ﬁﬁ?g X?fgﬁ The 0|I |de | stallized from
an organi c *38 e?‘ﬂuet(’@séf’@ & °er‘€;6‘€|’?5‘? lﬁﬁ'B #W& can be 30
converted itpdgsfed Sailysh ibyorekhogdte, lgmml tribd ﬁfur@rchlomde but .

The or g%’ne % vent can be gn% tﬁiy sci bl.e solvent, for exanpl e,
di chl or GhetBBRE FHY Phpisaiansigfcs Sreetalisrtianselveakean be  can be
aqueous SOCHﬂﬁ%ﬁgﬁdic%bﬂ%tQhaﬂﬁél?ﬁ %M&H&Qﬁ@fil §Rh aENBefIe&t-butyl-t ransfer

catalyst is,. for exanple, neth tri butyl amoni um chloride but' 5 can be

any phase- t‘iﬂé\‘ﬁ’éf er catalyst. The crystallization solvent can be any
organi ¢ sol vent T&ﬁ%taft@i@&a@éﬁél&%&bb@ﬁﬂ%aﬁ%ﬁbﬁmm@ ab& by but yI -

. et her. The startif materl %er eadi |y avail abI e or can be
pr epar ed byn‘eth°dsr¥%1°%’§1 rafiire e P ngr R @r%tﬁ’d’ieﬁg?att

af oremexg i oned Qﬁbﬁéfbﬁ'edje%bodlment o tHR 9 ds@éés&@nﬁdmgzlﬁﬁﬂingoé Et he process
conprises reac ut iaz nonan- 4- one
hydr ochl or i & ;ﬁg’g@t"a‘r‘%pm’ 46@%}?&1%%9#17'{1{00?0’5{%4’%%] 2-carbonitrile in a

wat er - i mm s@Girfhemethyl) Qrmm}mngrmztm&:oﬁuﬁme as atieit-afmen@tibine or tol uene,
in the presence, of | ammoni um chl ori de and agueous sodi um

th t.ri but
or potassi UThETB* !Wﬁ“gg Cl%ﬁ‘?i‘?’é‘i”i’ PR T SPRIEAP L ERI B0 € h| or oret hane
or tol uene, methyl- nmmyhmmmusepmcﬁdechnﬂ g@xmomswaaﬁanwltﬁhtmﬁsﬁm optionally

drying gani c phase over_ .a desi c f|| er| n e or gani c
phase. 8 perdroris” 29bsraPRg o Brtni® prie Sf Aergh e a1y
crystal | i zi wgshihg thelsgparated ﬁ%rﬁlughigaommmaregmptmn&nb\&pmg thech as net hyl
tert. butyl ether

“[[ 2- but y?rg&‘%%hisef"&%z‘g%%‘f“% » AT the grgemly Phasen START2P8 i pheny! - 2
- ] car bthu dmgahm phdse 2o cangiyuredidue aml findley emdiAlignpihe bysynt hesi s of
t he

2-but yl - 3- [%A‘%ieee% uERIGsly Sty Sych 15 PERNT terts YL slher fojgite 5.
di azaspip o[ 4- Hz~baty1%mﬂﬂeﬁmdspﬁm SiyiohHeer-Boltaetir) [, Erh@hanjrlm) and

can be oot Lpenuat {60 S cheRsl o and, s SElAS Schord narlo (he 25
| rbesartan adihla@md ze&tﬁme [a’C(tLMtﬁsfzohﬁgl)@I Q‘Eliipheﬂsﬂ} 4-yllmethyll-1,3hus,
N-al kyl ati Oglaz}a{sélirg’i 4];[151:?— -Se];ze-" -one Emo&lr bsy ‘&I%Ct?.'g. emglk &lbehsartan) and
can be easily converted to Irbesartan and its salts according to the
25 process described in U. 8. Patent No. 5,270,317, The compound
Irbesartan antagonizes the action of angiotensin IL. .

Thus, N-alkylation by phase-transfer catalysis according to the
present process provides conditions that are superior and advantageous
than those deseribed in the prior art for N-alkylation without the phase-

30 transfer catalysis. In the present process, there is no need for
chromatography and the final product is readily isolated by
crystallization. Moreover, no special handling details are required in
the present process, since no sodium hydride or sodium or potassium

methoxide is used. In addition the reaction time in the present process
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‘present process provides conditions that are superior and advant ageous
than those described in the prior art for Nalkylation without the phase-
30 transfer catalysis. In the present process, there is no need for
chromat ogr apdswzasgd the final product is readily isol at ededdyysessmsizol
crystallization. Mreover, no special handling details are required in
the present process, since no sodium hydride or sodiumor potassium

met hoxi de i1 of sbert duratianisndasneenentlycesalis in insreased myoguaivint process

-7 - The followite SkadBRsting al sequently results in
I ncreased pro%lugctﬂl v]i§ 2 B 31}1 %%%%%gggggwml es illustrate the
I nventi on. Exanpl el. 5

Preparation of 4'[[ 2-butvl-4- oxo-%gaﬂ’%-?ﬂiﬁza [ 4. 4] non- 1-en- 3-
e

yl'] methyl][ 1 1'-biphenyll -2-ca Al kyl ation in
tol uene 5 50% NHIH f4' thidn-O-emath| ) of
2-butyl -1, 3- hloride, 0.272 g (1.0
mmol ) of 4'- 10 onitrile, 244[err]|
(0.075 mvol ) of Alk¥Bation matqhuenels 560 NeOBh of et hyl - t ri but yl ammoni um
chloride, 2.0 %%%twe ofé%i'g'?foéipgm to(%z &9{%§0% aqueous sol ution of

sodi um hydr oxi dé"wa rous I'rre roomtenperature for 2.2
hour s. Thendmlzasmaﬁéﬂiman-é-onenhyﬁmm@lméed]?;'m £ (. 0ol ofid™-of water and

the o PhangsessRRANed iReTlE LILSBOLEANIES RR G LakhER g o0 Vi (1 2

mL of wa vapor vacuumt of the
title conpoamgueous solutionldf tbiRyl-idbtidsmajoniwd c—hldi‘ltﬁ @B nﬁpr 4, 8 (s, 2H);

2.4 (m 2H); t L. B ol (m 2H); 0.9
214 U 28 otuens a2 . of 59 el llgfiton b St il g

137.1, 132. 8v1gﬂ:£cﬁls%r stiA8d 3t room temperature for 2.2 28ufs, T dhe Asdétion 127. 0,
53521 1%)12 35111::%1%3 wes c??utgd v&éfoh %ml‘j’ ofw’ater and the fwo %ﬁﬁﬁ@p&:@éﬂ 27.7, 26.0,
Pr epar atib onThé ofgatlif Phhsy whs 42bractdd IwitcarHBR (@ 0d{ of Widter, evaptratedn- 3-

under vacuum to give 0.83 g (85.7%) of the title compound.

1H-NMR: d{(delta) 7.8 - 7.2 (m, 8ED); 4.8 (s, 2H); 2.4 (m, 2H);
2.0 (m, 8H); 1.6 (m, 2H); 1.35 (m, 2H); 0.9 (1, 3H).

20
13C-NMR: d (delta) 186.7, 161.4, 144.6, 137.5, 137.1, 132.8, 129.9, 129.3
1289, 128.1, 127.7, 127.0, 125.1, 118.5, 111.0, 76.5, 43.2, 37.3,
98.7,97.7, 26.0, 22.2, 13.6.

viimethyll[1,1-biphenyl]-2-carbonitrile
Alkylation in Dichloromethane - 33% NaOH
A mixture of 37 g, (160 mmoles) of 2-butyl-1,3-
30 diazaspirol4.4]nonan-4-one, hydrochloride, 1.7 mL of a 756% aqueous
solution of methyl tributylammonium chloride, 125 ml. of a 33% (10 N)

aqueous solution of sodium hydroxide and 125 mL of methylene chloride

was vigorously stirred at room temperature for five minutes. To this

vigorously stirred mixture was added a solution of 44.34 g (163.6 mmoles

-8-



yl]*rrethyll [ 1,1 -biphenyl]-2-carbonitrile Al kyl ation in

Di chl or onet hane - 33% NaCOH A mxture of 37 g, (160 mmles) of
2-butyl -1, 3 30 di azaspiro[ 4. 4] nonan- 4- one, hydrochloride, 1.7 ni of a 75%
aqueous  WOSBBHTi on of methyl tributyl armoni um chl ori dBCTHSBORE of 5 3306
(10 N aqueous sol ution of sodi um hydroxide and 125 nL of nethyl ene

chl ori de Skl for five mnutes.
To this 5 goroue(a] %’u@él&gx urﬁg’%g%wg&w{% on of 44.34 ¢
(163.6 mol b@henyﬂ-%car omtrxie in 400 mL of methylene chloride over a®eriod of WO

99/ 38847
- (br ormrreﬁ]t(??? %ﬁ%ﬁ{éy rm% EQ ﬂﬂteaéﬂf\égga%’ gé/n?‘%s d4%18 OnﬁamF net hyl ene
chI ori de ovphass wwadhcﬁ twice Wi@h ﬂﬁﬂﬁﬂx of waters Tlfmfctféxe drganic ghsee phases were

Then ¢ neS or A eRepRRE ey reaRORE BBt AT ) T RaNOR S8 A 0 iV i

oi | y resi dueesidifecewas Higsolved um%ﬁﬁlné& mﬁmedi;;éseﬂtmybmhyl 28@rranddhe

met hyl -tertiarybut t her e u qutl s treated with
Th0 . of couiims Kufonamepeated ity 110 BTp! B RP O RELAT R Then ¢ he
blh phasic m xdmxgsﬁam@la_@ Isfidw 4OECS ThebGhe blp}fﬁs?mﬁ&ur@-ﬁvhg\eﬁﬂrh dddCfoSQUt | ehaggot ﬂf
phases separate e eoys, aci ase was shed once, it

of methyl -t Q‘?ﬁ’tﬁyﬁlg‘?‘gﬁaaqgi T‘Fg'ﬁe dqlpe P]h %Ié@ gq%c‘?“&et‘,’uﬁﬁﬁ’éﬂéc was

di vi ded 1Nt ghéMOws WALhED b dOREhADY 0N meth?ﬂfeﬁ*tz@@my?l 8186f Thén

crystalli zatlon To ong st rredﬁggwdéo wer e added 25 of DMF and 25

mL of net hyERq agegoxs @sifis phasew tge equel portiogy 8BE $&esodi um

hydr oxi de 0;5@&;@3 WR8E heek afr &yﬁanpzauaﬁeq‘M@mJ@ ?oﬂb&r.bn Wi sddemes al | oved
to stir overni ngd then_a total of was added to the
P

slurry and 2A& MF&H@I?@l%%&fwﬂﬁfht?’ﬂ?dﬂ%}Q’@lerand 5P AoES3%Af t er t hat
the slurry \Aﬁﬁe&ﬁ%aﬁnmy@}&ﬁa& olrdt & m&eommof@{méﬁgurs T#d nutes and

filtered. The wet cake rémaining on the filter paper washed once

with a dbxt sharpragelligweddo ﬁ@@?ewlérmmemwwofi@ mLéanSéﬁlybutyl et her .

Then the cakfsuRedith gtk sy X%Mlﬁ%c&iméﬂhﬁ;é&z@ed for 4ftNd at pressure
of 2.3 MmHg to give 23 conpound havi ng

a | abor at or gmmpﬁ@ diften tb@f. %b@s]gm’y was cooled to 0° in an ice bath for 35

Example 3 23n:n.t Renarat | Phe Mot cake remaining on the filter paper was
4[[-2-butyl - 4ngxedssiIl %I azas,g:?pro anon- -egn- sae WHeT pab

yl ] met hyl | ﬁr@ﬁhe%pppﬁewm ngse ﬁprmL’éG mL of water ang rapthyl on in
5)' Eh![ Olr W%Q&Q&z‘yb@%%éw Then the cake wAs MreiUh & Peuddh St 41Ol es)  of
y and at pressure of 2.3 mm Hg to give 23.3 g (vield 75.4%) of the fitle

compound having a laboratory HPLC of HI of 8.8,

yiimethvll{1,1-biphenyll-2-carbonitrile
Alkylation in Dichloromethane - 33% NaDH
A mixture of 28.9 g (125 mmoles) of 2-butyl-1,3-
diazaspiro[4.4]nonan-4-one, hydrochloride, 1.3 mL of 75% aqueous
30 solution of methyl tributylammonium chloride, 90 mL (10 N) of 33%
aqueous sodium hydroxide and 90 mL of methylene chloride was

vigorously stirred for 5 minutes at room temperature and then coocled to
7-12°C. To this vigorously stirred cooled mixture at 7-12°C was added a
solution of 36.04 g (132 mmoles, amount determined quantitatively by

-9-



*di avzaspi rof 4. 4) nonan- 4-one, hydrochloride, 1.3 nL of "75% aqueous 30
solution of nethyl tributylammoniumchloride, 90 nL (10 N) of 33%
aqueous sodi um hydroxi de and 90 niL of nethyl ene chlori de was :

vi gorous| ywsi99588t for 5 m nutes at room tenperature andcrhussp/iazol ed to
7-120C. To this vigorously stirred cooled m xture at 7-12CC was added a

sol ution ofy 4 132 e angunt, det.er m ned gqu Lfatively by
5 HPEC)th fd ety oF B end e OF A R RRFEp IR
4' - (br onomatiplydnyit2-tarbonitrild opirenpbfieRe 2 dmatesi Adtep\that, dheeri od of 70
mnutes. After.that, the re%c ion mxture was all ogvepl to warmup to
r oom t enperSETHE Bure Wag 2HqvEeE LHFP GIRaT RPO5t "SRR %‘ﬁp?é’%at ure for a
hal f hour. stires additionalipasesomectpeeparafoed lidhbiie Thgathe phase was
washed tw ce with 90 of ter. The organi ¢ _phase .was.concentrated
Under r dhiucepies wept separplEq, 884 HEF Geapiheds R VB URe D ot hyl
tertiarybutml. of watet. h@hevaganidddchse Gasentamiated vaier ¢edlidedued to di spl ace
t he di chl oronet hane,. and_t he,  ptoduct was_cr allized fr t he net hyl
10 terti arRORgP BiRBricRhE RO 48 AREE MSFRER on @ (11t or
washed wi t hethet ehad 2dded. Qont@ithytier @tk coastipbudd/to dikblake dliel dried in a
vacuum oven,.at, 40[ err| C an ressure of 3..1. t IV 9.9 g (82.4%
of Cthe o1 &1 URHGRHOETE Raerh g BroeT as et e p B tastEyt
10 tertiarybutyl ether solution. The crystals were collected on a filter,

washed with cold 120 ml of methyl-tertiarybutyl ether and dried in a

vacuum oven at 40°C and a pressure of 3.1 mm Hg to give 39.9 g (82.4%)

of the title compound having a laboratory HPLC of HI 99.8.

.10 -



10 - - What is claimed is: . -« - -1l A
preparatlon of a- corrpound of formul a 0 ’: \t
fimig

T

= C 5 PCTIUS99/01201

pr cess for the

What is claimed is:

1. A process for the preparation of a compound of formula I or its

salt

b
O N
g
N
(D
N=C

wherein R is lower alkyl of 1-4 carbon atoms or lower alkoxy of 1-3 carbon

atoms, comprising the steps of :
10 reacting a 2-R-1-3- dlazaspzra[é 4lnonan-4-one hydrochloride of

formula II

(11
NeHCl

IE

15  wherein R has the meaning given above, with a 4' thalomethyD{1,1-
biphenyll-2-carbonitrile of a formula III

-11-
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wherein Ris |ower al kyl of 1-4"'ca‘r bon -atoms ‘or | ower al koxy of 1-3 carbon

atons, conprising the steps of:

2-R-1- 3-di azasspl ro[74 4] nonan- 4- on I%M@ﬁ%&g@ formul a || :
(11) 513884 rei n RBELYSHE2Heani ng
gi ven above, with a 4" (hal onet hyI ) [ 1 1, - bi phenyl )-2-carbonitrile of
a formula 111 [err]

wherein Hal is chlorine, hLfgim ndine, in a water-inmscible
organi c solvent, in the presence ip i norganic e and a phase 5
transfer catal yst, separating the W.c.osnlvent i drying the organic
solvent, filtering the organic solvent, & Ojlating the filtered organic
solvent to give the conpound of the for ! ] crystallizing the

compound of the forrmula | from an ongaf c™s®Btvent and optionally
converting the conmpound of fornmula | into its salt. 10 2. The
process of claim1, wherein Ris nethyl, ethyl, n-propyl, n- but yl ,
met hoxy, et h%ﬁéz&h Hépﬁ%ﬂoz‘?ﬁ@ ﬂi"@inu'ié oplid%ﬁhé‘q fin 2 Water-zmmmchb}é The process
of claim1, wherein R 1s n-butyl or propoxy a 15 rom ne.

organic solvent, in the presence of an inorganic base and a phase
5 transfer catalyst, separating the organic solvent, drying the organic
solvent, filtering the organic solvent, evaporating the filtered organic
selvent to give the compound of the formula 1, erystallizing the
compound of the formula I from an organic solvent and optionally
converting the compound of formula I into its salt.
10
2. The process of claim 1, wherein R is methyl, ethyl, n-propyl, n-
butyl, methozxy, ethoxy or propoxy and hal is bromine.

3. The process of claim 1, wherein R is n-butyl or propoxy and hal

15 is bromine.

4. The process of claim 1, wherein the water-immiscible organic
solvent is methylene chloride or toluene and the inorganiec bhase is
sodium hydroxide or potassium hydroxide. '

20

5. The process of claim 1, wherein the phase-transfer catalyst is

methyl tributylammonium chloride.

6. The process of claim 1, wherein the reaction is carried out at

26 room temperature.

7. The process of claim 1 wherein the compound of formula I is
crystallized from methyl-tertiarybutyl ether.



4. The process of claim1l, wherein't h‘e wat-er-immi.sci bl e organic
solvent is nethylene chloride or tgpue I norgani c base is
sodi um hydroxi de or potassi um hydr g m E 5. The process of
claiml, whéy@sithe phase-transfer: cataLys b met hydrasss/oion

tri butyI amoni um chl ori de. 6. The process of claim1, wherein
the reaction is garri out at 25 roo t.enper at ur . . 7. The
process of clai m®L wh %ipﬁo"(eﬁ%"g d"’léﬁ"'e’@o Youekt §e hydrochlorigey st al | i zed

from net hyl -{selrbbainile oy hydk-b@n sulfate.
-12 8'?% The process of claim1, wherein the salt is
hydrochl oride, hydr obr om de or hydrogen sul fate. 9. A

i 2o aspi 1ol 4.4] non b o e B o rile or s
I azaspl | -

sal t cgn‘pﬁ' ﬁ@astpl%’%%gg’ﬂ§% "Eﬂg@?%éj%lzb% £gY ﬁ?‘“@r}éf?xéﬁra@pﬁlrlé%4 4] nonan-
4-one hydr ocgm@édﬂ%wmg ha sfeps(dr f-éaeﬁﬁgfm })héyz-h 3- m&a@m&m nggdponitrile

in a water-imms | e organi ¢ soivent presence an |norgan|c

base and a phase hyrEsBiidecHi %érr(brg@ﬁmeﬂwmé 1t h@h@ﬂ@ﬂr&éﬂé’emﬁm, 10
optionall'y d1 ) %t{:t fin ed&g@égﬁgﬁlﬁ%ﬂfmﬁ ﬂﬂ.tt.%';l}gsérﬁﬁ o? %a:'i’l g%ﬁa‘?% vent,

evaporatlngt e fi ¢ solvent’ to gi‘'vé an
cr ystal | i zi nepseladot P#aﬁr @t&u@fez fcﬂtﬁ}Yﬁinﬁwagahng th@bmm&c smivgmfve

T bl phetg ) Sopionally @ik thet g BRATE e P Prd oBlefe MILER Vil 011
salt. 15 evaporating 11@ ﬁltmdmrg@msszobbnttcagme 9;1 mlye;mdncﬂ, he salt is a
hydrochl ori d&‘ystalhzmg the oily product from an organic solvent to give 4-[{2-butyl-
4-ox0-1,3-diazaspiro[4.4Inop-1-en-3-yllmethyl][1,1-biphenyl}-2-
carbonitrile and optionally converting it into its salt.
15
10. The process of claim 9, wherein the salt is a hydrochloride,

hydrogen bromide or hydrogen sulfate.

11. A process for the preparation of 2-butyl-3-[[2'-(1H-tetrazol-5-

20 yl){1,1'-bipheny1]—4—y1}methﬁ]-1,8-diazaspiro{4.4}non~1—en—4—-one or its
salt, comprising the steps of, reacting a 2-butyl-1,3-diazaspiro{4.4Inonan-
4-one hydrochloride with a 4'-(bromomethyl}{1,1-biphenyl]-2-carbonitrile -
in 8 water-immiscible organic solvent, in the presence of an inorganic
base and a phase transfer catalyst, separating the organic solvent,

25  opticnally drying the organic solvent, filtering the organic solvent,
evaporating the filtered organic solvent to give an oily product,
crystallizing the oily product from an organie solvent to give 4'-[[2-butyl-
4-ox0-1,3-diazaspirol4.4lnon-1-en-3-yllmethyll[1,1"-biphenyl}-2-
carbonitrile, converting 4'-[[2-butyl-4-oxo-1,3-diazaspiro{4.4Inon-1-en-3-

30  ylimethyl}{1,1-biphenyl]-2-carbonitrile to 2-butyl-3-[[2'-(1H-tetrazol-5-
ybil,-biphenyl]-4-ylimethyll-1,3-diazaspiro[4.4lnon-1-en-4-one and
opticnally converting into its salt.

-13.



hydrogen bromi de or hydrogen sul fate: - = .. . 11.  A-process for the
preparation of 2-butyl-3-[[2'-(1H tgimmzl - 5- 20
yl)[ 1,1 -bi phenyl]-4-yl]nethyl]-1, ?5.': ﬂg[g
sal t, conprwRidg@ssihe steps of, reacty ng 4, 244 ! , 3-di ggﬁ) #. 4] nonan-
4-one hydrochloride with a 4'-(brononethyl)[1, ™ -Bi phenyl[-2-Ccarbonitrile
in a water-inmm scible organic solvent, in the presence of an inorganic

base and a phase 1fr dhefreecesgtoficlaim 11 evhwreini thg salids erlyahochlsgtigent , 25
optionally dgyiy %nt Qﬁ,xﬁggqﬂi d§9ée‘ﬁeafmfat£.i |tering the organic solvent,
evaporating tthe Tiltered organic solvent to give an oily product,
crystallizing the oily product froman organic solvent to give

4' -[[ 2-butyl - 4- oxo- 1, 3-di azaspiro[ 4. 4] non-1-en-3-yl ] nethyl | [1,

1' - bi phenyl ] - 2- carbonitrile, converting

4' -[[ 2-butyl -4-o0xo-1, 3-di azaspi ro[ 4. 4) non-1-en- 3- 30

yl]methyl][1, 1 -bi phenyl]-2-carbonitrile to 2-butyl-3-[[2'-(1Htetrazol -5-
yl)[1, 1'-biphenyl]-4-yl]methyll-1, 3-diazaspiro[4.4]non-1-en-4-one and
optionally converting into its salt. :
$-13 - 12. The process of claim1l, wherein the salt is a
hydr ochl ori de, hydrogen brom de or hydrogen sul fate.

ﬂnon- l-en-4-one or.its
¥
£
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