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WHAT | CLAIMIS.- To a stirred suspension of 7 parts of soda- 1
Conmpounds of the general structtial for- mde in 90 parts of benzene

mai ntained at nula: 5 30-35 C. there was added a solution of 33 parts of
di phenyl acetonitrile in 70 parts of benzene. This m xture was then refl uxed
for an [err] hour, cooled and treated, by portionw se addi -

tion, with one equivale mﬁﬁfégmﬁd&{éﬁl (2 - chloroethyl) -

4 - phienylisoni pecotic 40[err] C. The
where Ar a are aryl hydgggdemdadi - 25 resulting
; cal s contal nin

43819 vas
refl uxed nis
\ eXdateaf Anblicotign o fing Cpmplete Spegificationplyly 3R%% a | ower al kyl

| ess that 9 carbon atons,
cool ed,

(@)

frp—foun

group, | ol mi3gwgasd. The acidic extract was ren- group
cther aig’é’ﬁ@*fa e B M clo et her extract. vas
treat ed hy dfro@elete ppsgifsption é‘fcb 13& ?‘I’%i’m’é?éoal kyl ene) - phenyl groups,

30 gen chl Meawnse~i el d t he hydr ochlorideof -t he and salts thereof. ethyl
ester of - i n - - r] - car- 2. Conpounds of the general
structurrz'i%x%&?ﬁcg‘gg‘t}g'&ﬁsezﬁz[lcgﬁ%%'nyI - 1[err] - piperidino)butyro- mula:
20 ni t Mnteenational Clpgsifigation;

COMPLETE SPECIFICATION

$20.5-222[err] C.
Improvements in or relating to 2,2-Diaryl-¢-(4'-Phenyl-1'-
Piperidino) Alkanonitriles

1, Paur ApriaaN JAN Janssen, a Citizen R represents such aralkyloxy groups as phene- 40
of Belgium, of Antwerpse Steenweg 16', thoxy, phenylpropoxy and benzyloxy.
Vosselaar, near Turnhout, Belgium, do hereby The organic bases of this invention form
declare the invention, for which I pray that 2 non-toxic, acid-addition salts with a variety of
5 patent may be granted to me, and the method organic and inorganic acids. Such salts are .
by which it is to be performed, to be particu- formed with such acids as sulphuric, phos- 45
larly described in and by the following state- phoric, hydrochloric, hydrobromic, hydriodic,
ment: — sulphamic, citric, lactic, maleic, malic, suc-
This invention relates to derivatives of 2,2 - cinic, tartaric, cinnamic, acetic, benzoic, glu-
10 diaryl - w - (4* ~ phenyl - 1* - piperidino) conic, ascorbic and related acids. They also
butyronitriles and valeronitriles. form quaternary ammonium salts with a variety 50
The novel compounds of the present inven- of organic esters of sulphuric, hydrohalic and
tion are compounds of the general structural aromatic sulphonic acids. Among such esters
formula are methyl chloride and bromide, ethyl chlor-
ide, propyl chloride, butyl chloride, isobutyl
- chloride, be(xixzyl chloride and bromide, phene- 55
_ ® thyl bromide, naphthylmethyl chloride, di-
Ar -(’:-(CH ). N Gy = O c/co 2 methylsulphate, diethylsulphate, methyl ben-
15 ' 2'n NGH. - v zenesulphonate, cthyl toluenesulphonate, ethyl-
Ar? 2 2 ene chlorohydrin, propylene chlorohydrin, allyl
bromide, methallyl bromide and crotyl bro- 60
and the salts thereof, wherein Ar and Ar® are mide. L. i )
aryl hydrocarbon radicals, containing less than ~ The esters of this invention are conveniently
nine carbon atoms, n is two or three and R prepared by the condensation of a 2,2 - diaryl -
is a lower- alkyl group, O - alkyl group con- 4 ~ halobutyronitrile or 2,2 - diaryl - 5 - bhalo-
20 taining less than 8 carbon atoms, -O-(lower valeronitrile with an equivalent of the appro- 65
d&* alkenyl), -O-cyclpphentyl, O-cyclohexyl or -O-  priate ester of 4 - phenylisonipecotic acid.
(lower alkylene) - pheny! group. Since in this condensation an equivalent of
The term “lower” as used herein refers to  bydrogen halide is liberated, it is necessary
groups containing less than 9 carbon atoms. 10 use either an excess of the isonipecotic acid
In the foregoing structural formula the radi- derivative or to use one equivalent of another 70
cals Ar and Ar' can represent phenyl, tolyl base to combine with the acid. The condensa-
or xylyl groups. The radical R can be'a lower tion can be carried out in inert solvc_ang:s sugh
alkyl group such as methyl, ethyl, straight- as the aromatic hydrocarbons containing six
chained or branched propyl, butyl, amyl, or t¢ mine carbon atoms, the lower alkanols and
30 hexyl. The radical R can also represent a lower  alkanones. An obvious equivalent method is 75
alkyloxy radical of less than eight carbon atoms 10 use the free 4 - phenylisonipecotic acid in "~
wherein the alkyl group is of the same type as lieu of the ester, typically in an alcoholic sol-
R or is heptyl. Highly active substances are vent in the presence of a base such as sodium
also obtained where the group R is a corres- carbonate, and to esterify the 2,2 - diaryl -
35 ponding alkenyloxy group such as allylogy, @ - (4* - carboxy - 4' - phenyl - 1 - piperi- 80

butenyloxy, methallyloxy and pentenyloxy.
The radical R can furthermore represent cyclo-
pentoxy or cyclohexoxy. Highly potent com-
pounds are also obtained where the radical

Price 3s.6d.]

dino)alkanonitrile thus produced.

. For the preparation of the ketones, wherein
the radical R represents a lower alkyl group,
the appropriate 4 - phenyl - 4 . alkanoyl-



[err] 35 and salts thereof. 4 - (4" - carboxy -
4[err] - phenyl - 1[err] - piperi-_3. ester of 2,2 - diphenyl -
- ~dino)butyronitrile, and salts thereof. (4[err] - carboxy - 4[err] -
phenyl - 1[err] - piperidino)- 6. The allyl ester of 2,2 - diphenyl - 4
- 45 butyronitrile, and salts thereof. (4[err] - carboxy -
4[err] - phenyl - 1[err] - piperidino)- 4. The butyl ester of 2,2 -

di phenyl - 4 - butyronitrile, and s 3t3§9thereof (4[err] - carboxy -
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with elimination of the metal halide, M -
Halogen.

The compounds of this invention are highly
active inhibitors of gastro ~ intestinal propul-

CH,

(céﬂs ) z'c (CN HCHZ) 2~N \cH

EXAMPLE 2.

A mixture of 23 parts of the ethyl ester of
4 - phenylisonipecotic acid and 15 parts of
2,2 - diphenyl - 4 - bromobutyronitrile in 19
parts of xylene was heated for 24 hours at
100—120° C. and then cooled and filtered
to remove the precipitate of the hydrobromide
of the ethyl ester of 4 - phenylisonipecotic acid.
The filtrate was then extracted with dilute
hydrochloric acid and the extract was rendered
alkaline by the addition of concentrated
aqueous potassium hydroxide and extracted
with ether. This ether extract was treated with
gaseous hydrogen chloride. The resulting pre-
cipitate was collected on a filter. The hydro-
chloride of the ethyl ester of 2,2 - diphenyl -
4 - (4' - carboxy -~ 4* - phenyl - 1* - piperi-
dino) butyronitrile thus obtained melted at
about 220.5—222° C,

EXAMPLE 3.

In a sealed reactor a mixture of 46 parts
of the ethyl ester of 4 - phenylisonipecotic
acid and 31 parts of 2,2 - diphenyl - 5 -
bromovaleronitrile was heated at about 110°
C. for 24 hours. After cooling and filtration
the filtrate was extracted with dilute hydro-
chloric acid and the extract was rendered alka-
line and extracted with ether. Treatment of
the ether solution with slightly more than one
molecular equivalent of a 259 solution of
hydrogen chloride in 2 - propanol and cool-
ing yielded the hydrochloride of the ethyl ester
of 2,2 - diphenyl - 5 - (4* - carboxy - 4* -

A & ficnsed O
roZ}E?S) ﬁpgﬁgal E%I Hr@nomtgu’auﬁﬂe ih eaqsinsr:dyl

one eé}medaté#ﬂt’ (offor{24 oty tRhe
phenyl i soni pecot i c adpyh
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éxtracte %ﬁldxméﬁlyéi%

dered alkaline with aqueous sodium hydtoxnde
and then extracted with ether. Through the
ether solution gaseous hydrogen chloride was
led to cause precipitation of the hydrochloride
of the methyl ester of 2,2 - diphenyl - 4 - (4* -
carboxy - 4* - phenyl - 1* - piperidino)butyro-
nitrile which melted at abour 180—181° C.
The compound had the structural formula

- CHZ\ C0-0CH 3

JHCL
- ciiy’ \36!{

phenyl - 1' . piperidino) valeronitrile melt-
ing at about 201—203° C.
ExamrLE 4.

In a pressure reactor a mixture of 49 parts
of the normal propyl ester of 4 - phenyliso-
nipecotic acid and 30 parts of 2,2 - diphenyl -
4 - bromobutyronitrile in 200 parts of buta-
none was heated for 24 hours and then cooled
and filtered. The filtrate was extracted with
dilute hydrochloric acid and the acidic solu-
tion was rendered alkaline and extracted with
ether. Treatment of the ether solution with
gaseous hydrogen chloride yielded the hydro-
chloride wof the propyl ester of 2,2 - diphenyl -
4 - (4 - carboxy - 4 - phenyl - 1* - piperi-
g:ino)butyronitrile melting at abour 224—225°

EXAMPLE 5.

A mixture of 49 parts of the normal propyl
ester of 4 - phenylisonipecotic acid and 31
parts of 2,2 - diphenyl - 5 - bromovaleronitrile
in 200 parts of xylene was heated in a bomb
at 100° C. The contents of the bomb were
then cooled and filtered and the filtrate was
extracted with dilute acid. The extract was
rendered alkaline and extracted with ether.
Treatment of the ether solution with gaseous
hydrogen chloride yielded the hydrochloride
of the propyl ester of 2,2 - diphenyl - 5 -
(4" - carboxy - 4* - phenyl - 1* . piperidino)
valeronitrile melting at about 197—198° C.

EXAMPLE 6.
Substitution of the isopropyl ester of 4 -
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vent . 12. A process for the
preparation of the 10. A process for the preparation of the allyl ester
2,2 - diphenyl - 4 - (4[err] - car- ethyl ester of 2,2 - diphenyl - 4 -
(4[err] - car- boxy - 4[err] - phenyl - 1[err] - piperidino)butyro- boxy -
4[err] - phenyl - 1[err] - piperidino)butyro- nitrile which conprises

of

condensing 2,2 -

phenyl
5 [err]

di - 65

R

nitrile which conprises condensing 2,2 -
- 4 - bromobutyronitrile wit
EXAMPLE 23
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hours, cooled and filtered. The filtrate was
extracted with acid and the acid extract was
rendered alkaline and extracted with ether.
The ether solution was treated with gaseous
hydrogen chloride, and on cooling there pre-
cipitated the hydrochloride of the allyl ester of
2,2 - diphenyl - 4 - (4* - carboxy -~ 4* -

CN cH
2
cx3-@c'-c112-cnz.u/
“\CH,

GH‘3
ExamPLE 9.

A mixture of 51 parts of the butyl ester of
4 - phenylisonipecotic acid and 30 parts of
2,2 - diphenyl - 4 - bromobutyronitrile was
heated in a bomb at about 100—120° C,,
cooled and filtered. The filtrate was extracted
with dilute hydrochloric acid and the acid ex-
tract was rendered alkaline and extracted with
ether. Treatment of the ether solution with
hydrogen chloride caused precipitation of the
hydrochloride of the butyl ester of 2,2 - di-
phenyl - 4 - (4 - carboxy - 4* - phenyl - 1* -
piperidino)butyronitrile which melted at about
208—208.5° C.

ExampLE 10.

A mixture of 54 parts of the pentyl ester of
4 - phenylisonipecotic acid and 30 parts of
2,2 - diphenyl - 4 - bromobutyronitrile in 200
parts of xylene was heated in a closed vessel
for 24 hours, cooled and filtered. The filtrate
was extracted with acid. The acid extract was
rendered alkaline and extracted with ether,
Treatment of the ether extract with gaseous
hydrogen chiloride caused formation of the
hydrochloride of the pentyl ester of 2,2 - di-
phenyl - 4 - (4! - carboxy - 4* - phenyl - 1’ -
piperidino) butyronitrile melting at about
197.5—198.5° C.

ExXAMPLE 11.

Reaction of 28 parts of the normal hexyl
ester of 4 - phenylisonipecotic acid with 15
parts of 2,2 - diphenyl - 4 - bromobutyro-
pitrile in 100 parts of xylene and working up
by the procedure of Example 10 yielded the
hydrochloride of the hexyl ester of 2,2 - di-

~

alkaline and extracted with ether. The ether
solution was dried over anhydrous calcium sul-
phate, filtered and evaporated to yield the
methallyl ester of 2,2 - di - (p - tolyl) - 4 -~
{4* . carboxy - 4* - phenyl - 1* - piperidino)-
butyronitrile which has the structural formula

CH,

t

- Cﬂz\c _C0~0-Cil,-C<CH,
i

- ey \CgH,

phenyl - 4 - (4' - carboxy - 4' - phenyl - 1' -
piperidino)butyronitrile melting at about 189—
190° C.

ExaMmpLE 12.

Reaction of a mixture of 78.5 parts of the
heptyl ester of 4 - phenylisonipecotic acid and
30 parts of 2,2 - diphenyl - 4 - bromobutyro-
nitrile in 250 parts of xylene and working up
as in Example 10 yielded the hydrochloride of
the heptyl ester of 2,2 - dipheny! - 4 . (4* -
carboxy - 4! - phenyl - 1* - piperidino)butyro-
nitrile melting at abour 189—191.5° C,

ExaMrPLE 13,

Reaction of 28 parts of the cyclohexyl ester
of 4 - phenylisonipecotic acid and 15 parts
of 2,2 - diphenyl - 4 - bromobutyronitrile and
working up as in Example 10 yielded the
hydrochloride of the cyclohexyl ester of 2,2 -
diphenyl ~ 4 - (4* - carboxy - 4* - phenyl -
1* - piperidino)butyronitrile melting at about
217—220° C.

EXAMPLE 14.

A mixture of 26.7 parts of the cyclopentyl
ester of 4 - phenylisonipecotic acid and 16.4
parts of 2 - (2,4 - xylyl) - 2 - phenyl - 4 -
bromobutyronitrile in 100 parts of xylene was
heated at 110° C, for 15 hours, cooled and
filtered. The filtrate was extracted with dilute
hydrochloric acid and the extract washed with
ether, rendered alkaline and extracted with
ether. The ether extract was dried over an-
hydrous calcium sulphate, filtered and
evaporated to yield the cyclopentyl ester of 2 -
(2,4 - xylyl) - 2 - phenyl - 4 - (4 - carboxy -
4* . phenyl - 1' - piperidino)butyronitrile
which had the structural formula:
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cooled, filtered and extracted wth dilute 2 or 3 and Ris a |ower alKkyl
group, O al kyl hydrochloric acid. The acidic extract was ren- group
containing |less than 8 carbon atons, 15 dered al kaline and extracted with
ether. The -O(lower alkenyl), -Ocyclopentyl, -Ocyclo- ether extract was
trgated with gaseous hydro- hexyl, or -O (lopwer alkylene)-phenyl groups,
30 gen chloride to yield the hydrochloride ofithe and salts thereof. ethyl
estier of 2,2, di phenyl - 4 - (4[err] g £ar- 2. Conpounds of the general
str,uct ur al - - ‘ i g mula:
20 nitrile nelting at aboutcﬂ%zo. 5-222[err] [err] ¢35 and salts thereof.

C
carboxy - 4[erj]os phenyIH-_%L%%rrcf,_O;cﬂpﬁ p?el‘_lz- 3. The ethyl
.@.c.di

4 - (4[err] -
est'er of 2,2 - diphenylgy-
(4[err] - carboxy - 4[erft] P
ester of 2,2 - diphenyl - 4 -

o) Gt Y onited’l e “awd,epl ts thereof .
6. The allyl

eyl *- \bﬂgpm]lz/-\@ri di no) -
5 butyronitrile,~and salts thereof.
(4[i‘err] - carboxy - 4[err] - nyl - 1[err] - piperidino)- 4. The butyl

ester of 2,2 - dipheny%- 4 -_butyronitrile, .and salts ther o{ 40
! PLE 1 ipiperidt 'diS rtso? - dix_ .
(4ferr] - carb %Wixfure‘gf g s of SH.Q%I'I_V heﬁeth}l[ eﬁﬁﬁﬂglp:rg éjlberglﬁx}vg x@x& rile in S)OZ(Z 'pa‘:g) npounds
of the gener adsteSbi WCT pi; ns&@&oticbm kdanist 1asl ieluena B 100810, Jorl KRG ffollowed 55
mul a 5. Loﬁerpglailie eyl - dipheayls ©F byrdbutyreH pthh?wtlxk)in% u rin ]ExﬁﬁplaAlﬁeyiéded4thk is a
trite~isi pa as ydyechlo vy
: OV\B[ talhkyl e?x%o—-?ﬁ)% él fo?gg h}ggsr:choledﬁm prop”;noylnﬁngﬁﬁ’ gt ];al'q?ﬂl }}rq L 1n0)- t E at
eas €I €0T tered. The filtrate was extracted with acid, and  valeronitrile meﬁgp alg lltvfi()éﬂ%il? X the
et hyl ester Ofhe 4id expik@ W4 rendered alkaline and ex- 60

ExampLE 20,
10 A mixture of 23 parts of 4 - butanoyl - 4 -
phenyl - piperidine and 15 parts of 2,2 - di-
phenyl -4 - bromobutyronitrile in 100 parts
of xylene at 100~~120° C. and working up
as in Example 18 yielded the hydrochloride of
2,2 - diphenyl - 4(4* - butanoyl - 4’ - phenyl -
1* - piperidino)butyronitrile melting at about
227—228.5° C,

ExampLE 21.

Reaction of 96 parts of 4 - butanoyl - 4 ~
phenylpiperidine and 65 parts of 2,2 - di-
pheny! - 5 - bromovaleronitrile in 500 parts of
benzene in a sealed pressure reactor at 100—
120° C. for 24 hours and working up as in
Example 18 yielded the hydrochloride of 2,2 -
diphenyl - 4(4* - butanoyl - 4' - phenyl - 1* -
piperidino)valeronitrile melting at about 236—-
238° C.
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tracted with ether. Treatment of the ether
solution with gaseous hydrogen chloride yielded
the hydrochloride of the phenethyl ester of
2,2 - diphenyl - 4 - (4' - carboxy - 4* -
phenyl - 1' - piperidino)butyronitrile melting
at about 184—187° C.

EXAMPLE 16.

A mixture of 77 parts of the benzyl ester of
4 - phenylisonipecotic acid and 30 parts of
2,2 - diphenyl - 4 - bromobutyronitrile in 200
parts of xylene was heated for 24 hours, cooled
and filtered. The filtrate was extracted with
dilute hydrochloric acid. This extract was
washed with ether, rendered alkaline, and ex-
tracted with ether. The ether extract was dried
over anhydrous calcium sulphate, filtered
and evaporated to yield the benzyl ester of
2,2 - diphenyl - 4 - (4* - carboxy - 4* ~
phenyl - 1' - piperidino)butyronitrile.

ExAMPLE 17.

Reaction of 82.5 parts of the y - phenyl-
propyl ester of 4 - phenylisonipecotic acid with
25.6 parts of 2,2 - diphenyl - 4 - chloro-
butyronitrile in 200 parts of xylene for 36
hours at 120° C. and working up as in
Example 16 yielded the y - phenylpropyl ester
of 2,2 - dipheny! - 4 ~ (4* - carboxy - 4* -
phenyl -~ 1' - piperidino)butyronitrile.

ExamrPLE 18.

A mixture of 43 parts of 4 - propanoyl - 4 -
phenylpiperidine and 30 parts of 2,2 - di-
phenyl -~ 4 . bromobutyronitrile in 200 parts
of xylene was heated at 100—120° C. for 24
hours, cooled and filtered. The filtrate was
extracted with dilute hydrochloric acid. The
acidic extract was rendered alkaline and ex-
tracted with ether. The ether extract was
treated with gaseous hydrogen chloride to yield
the hydrochloride of 2,2 - diphenyl - 4 - (4* -
propanoyl -~ 4* - phenyl - 1* - piperidino)-
butyronitrile melting at about 229.5—231° C,

EXAMPLE 19.
Reaction of 90 parts of 4 - propanoyl ~ 4 -

ExaMPLE 22,

To a stirred suspension of 7 parts of soda-
mide in 90 parts of benzene maintained at
30—35° C. there was added a solution of 33
parts of diphenylacetonitrile in 70 parts of
benzene. This mixture was then refluxed for
an hour, cooled and treated, by portionwise
addition, with one equivalent of the propyl
ester of 1 ~ (2 - chloroethyl) - 4 - phenyliso-
nipecotic acid in 45 parts of xylene at 30—40°
C. The resulting mixture was refluxed for 2
hours, cooled, filtered and extracted with di-
Iute hydrochloric acid. The acidic extract was
rendered alkaline and extracted with ether. The
ether extract was treated with gaseous hydro-
gen chloride to yield the hydrochloride of the
propyl ester of 2,2 - diphenyl - 4 - (4! . car-
boxy - 4* - phenyl - 1* - piperidino)butyro-
nitrile melting at about 224—-225° C.

Substitution of an equivalent amount of the
di - (2,5 - xylylacetonitrile in the above pro~
cedure yielded the 2,2 - di - (2,5 - xylyl) - 4 -
(4* - carboxy ~ 4* - phenyl - 1' - piperidino)-
butyronitrile propyl ester hydrochloride of the
structural formula
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8. The phenethyl ester of 2,2 - diphenyl - isonipecotic acid in an inert
solvent. 4 - (4f[err] - caﬁboﬁy - 4[err] - phenyl - 1[err] - piperi- 11.
A process for the preparatiorng of the 55 dino)butyronitrile and salts

t her eof . but yl ester-ogkzlé Y di phenyl 4 - (4[err] Jfr_ 70 9. A
process for the preparation ? @3 ?nm hoxy - 4lerr] - nhen 1l err]
pﬁperldlno)butyro- paynds clalned in claim 1 whi ch conprises nitrile

whi ch conprises cond@Asi ng 2, 2 COo 2,2 - diaryl - 4 - :
hal oal kano- phen 3 i %1 '%H(% }gﬁqjdzw eR¥at least nitrite with at
| east one equi val an és “\on, .ocmg’ | ent of the butyl ester of 4 -
phenyl - 60 of 4 -ty ’iasomcpecotlc acrtd® n an inert sol- isonipecotic
acid in an inert sl .75 vent.

12. A process for the iareparation of MA %8’“@]%‘ rocess for the preparation
of the allyl. ¢ 1 % thyl ester of
2,2 - GhdNQMH pares fﬂ.”(zéi’ “’5239% mulp“"m ound ?3‘—“ R o r] -

pi peyf i dm-nﬂ)’mjttbﬂi‘d)wasbﬁw a-solﬂl ler¢f]33- phenyl - 1[ err] - pi peridino)butyro-
nitril e;rrlmmfcﬁlp%m m:vng,;eb !eo?ﬂde%ar??rlfré 2, 2C8 di me% ni r| I i ch conprises
conden ea@(ﬁ blmanb 12 Fic at | east 80
843, 31501,6&%&”"“1%9&’ E‘%ﬁ 51 By esger of 2o, e

[erng bfsnmzpemoxbdtmrl)aw_d-hmyhsamipdcmert o) vent 13. A process for the
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s
cooled, filtered and extracted with dilute
hydrochloric acid. The acidic extract was ren-
dered alkaline and extracted with ether. The
ether extract was treated with gaseous hydro-
gen chloride to yield the hydrochloride of the
ethyl ester of 2,2 - diphenyl - 4 - (4* - car-
boxy - 4' - phenyl - 1 - piperidino)butyro-
nitrile melting at about 220.5-—222° C,

CN _CHy
@Auz-cuz-u\cﬂz

and salts thereof.

3. The ethyl ester of 2,2 - diphenyl - 4 -
(4" - carboxy - 4! - phenyl - 1' - piperidino)-
butyronitrile, and salts thereof.

4, The butyl ester of 2,2 . diphenyl - 4 -
(4* - carboxy - 4* - phenyl - 1' ~ piperidino)-
butyronitrile, and salts thereof.

5. Lower alkenyl esters of 2,2 - diphenyl -

H, - CH
@-c-cn,_-cnz.n<2 2 2\c
Hy = c*‘z \O

wherein A is a lower alkylene radical and salts
thereof.

8. The phenethyl ester of 2,2 - diphenyl -
4 - (4* . carboxy - 4* -~ phenyl - 1* - piperi-
dino)butyronitrile and salts thereof.

9. A process for the preparation of the com-
pounds claimed in claim 1 which comprises
condensing a 2,2 - diaryl - 4 - haloalkano-
nitrile with at least one equivalent of an ester
of 4 - phenylisonipecotic acid in an inert sol-

. vent,

65

10. A process for the preparation of the
ethyl ester of 2,2 - diphenyl - 4 . (4* ~ car~
boxy - 4* - phenyl - 1' - piperidino)butyro-
nitrile which comprises condensing 2,2 - di-

cals contammg less that 9 carbon atoms, 7 is
2 or 3 and R is a lower alkyl group, O-alkyl
group containing less than 8 carbon atoms,
-O-(lower alkenyl), -O-cyclopentyl, -O-cyclo-
hexyl, or -O-(lower alkylene)-phenyl groups,
and salts thereof.

2. Compounds of the general structural for-
mula:

cuz\ £00~(lower alkyl)

e

- (4 - carboxy - 4' - phenyl - 1* - piperi-
dmo)butyrommle, and salts thereof.

6. The allyl ester of 2,2 - dlphenyl -4 -
(4* - carboxy - 4* - phen51 - 1* - piperidino)-
butyronitrile, and salts thereof,

7. Compounds of the general structural for-

mula
e

phenyl - 4 . bromobutyronitrile with at least
one equivalent of the ethyl ester of 4 - phenyl-
isonipecotic acid in an inert solvent.

11. A process for the preparation of the
butyl ester of 2,2 - diphenyl - 4 - (4* - car-
boxy - 4' - phenyl .. 1' - piperidino)butyro-
nitrile which comprises condensing 2,2 - di-
phenyl - 4 - bromobutyronitrile with at least
one equivalent of the butyl ester of 4 - phenyl-
isonipecotic acid in an inert solvent.

12. A process for the preparation of the
allyl ester of 2,2 - diphenyl - 4 - (4* - car-
boxy - 4* - phenyl - 1 - piperidino)butyro-
nitrile which comprises condensing 2,2 - di-
phenyl - 4 .. bromobutyronitrile with at least
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5 carboxy - 4[err] - phenyl - 1[err] piperidino)butyro- nitrile which

conpri ses condensing 2,2 - di- wherein n and R are as defined in claim1,
in phenyl - 4 - bronDbutyroniTTrre W tTh at reast an Inert solvent. one
equi valent of the [err] - phenethyl ester rocess for the
preparation of the 25 4 - phenyllsonlpeco "I“@ﬂ“ﬂ' "ﬁr"unert sol vent .
ethyl ester of 2,2 - diphenyl - % - (4[err] . A process as
claimed in any of clains boxy - “4[sassi - phenyl - 1 err] -

pi peri = = rtrile
whi ch ‘conpri ses condenSEQ% mati ¢ hydrocarbon containing six to nine car-
bon at ons. ' CH [err] 15. A

Aty = CHA £0-0-Ci,~CHa—CH3 '
process for the prepancmg-fcu;-h%ﬁ cm claimed in claim 1 which
t fige e 30 prises condensing

com wth at |east on@g yal err1 ester
a conpound of the gene&h_@c? 1% (2 - chloroethyl) - 4 -
phenyl i soni pecotic strut al formul a

inert solvent. 17. Axpk@eess for the prepasaticoai@isihe [err]

conpounds cnararmded suspehsamrasflpwbcﬁtsaia{lalll Gomwurdie stothe paectalwtrhdurdl éfrer ence to
any one of Pg gl2F| FE, Consulting Chemnists and
Charteré 2;1

acid in an

Bank Charrb&rl,ﬁne 3
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hour, cooled and treated, by pornonmse addi-
tion, with one equxvalent of the ethyl ester
of 1 -~ (2 - chloroethyl) - 4 - phenylisonipecotic
acid in 45 parts of xylene at 30-—40° C. The
resulting mixture was refluxed for 2 hours,
cooled, filtered and extracted with dilute
hydrochloric acid. The acidic extract was ren-
dered alkaline and extracted with ether. The
ether extract was treated with gaseous hydro-
gen chloride to yield the hydrochloride of the
ethyl ester of 2,2 - diphenyl -~ 4 - (4* - car-
boxy - 4' - phenyl - 1* - piperidino)butyro-
nitrile melting at about 220.5—222° C,

cfcn CH N/cnz
@"i 2772 Ne,

and salts thereof.

3. The ethyl ester of 2,2 - diphenyl - 4 -
(4* - carboxy - 4* - phenyl - 1* - piperidino)-
butyronitrile, and salts thereof.

4. The butyl ester of 2,2 - diphenyl -~ 4 -~
(4' - carboxy - 4! - phenyl - 1' - piperidino)-
butyronitrile, and salts thereof.

5. Lower alkenyl esters of 2,2 - diphenyl -

@a.cu -CH .u
2-Cly
\cu2

wherein A is a lower alkylene radical and salts
thereof.

8. The phenethyl ester of 2,2 - diphenyl -
4 -~ (4 - carboxy - 4! - phenyl - 1' - piperi-
dino)butyronitrile and salts thereof.

9. A process for the preparation of the com-
pounds claimed in claim 1 which comprises
condensing a 2,2 - diaryl - 4 - haloalkano-
nitrile with at least one equivalent of an ester
of 4 - phenylisonipecotic acid in an inert sol-
vent.

10. A process for the preparation of the
ethyl ester of 2,2 - diphenyl ~ 4 . (4* - car-
boxy - 4! - phenyl ~ 1* - piperidino)butyro-
nitrile which comprises condensing 2,2 - di-

- CHz

~
e

Oz = Ol ~CO-R

2 n \ /

art CH, - CH
where Ar and Ar® are aryl hydrocarbon radi-
cals containing less that 9 carbon atoms, » is
2 or 3 and R is a lower alkyl group, O-alkyl
group containing less than 8 carbon atoms,
-O-(lower alkenyl), -O-cyclopentyl, -O-cyclo-
hexyl, or ~O-(lower alkylene)-phenyl groups,
and salts thereof.

2. Compounds of the general structural for-
mula:

£00~(lower alkyl)
. ( 3 4

4 - (4' - carboxy -~ 4" - phenyl - 1! - piperi-
dino)butyronitrile, and salts thereof.

6. The allyl ester of 2,2 . diphenyl - 4 -
(4* - carboxy - 4' - phenyl - 1* - piperidino)-
butyronitrile, and salts thereof,

71. Compounds of the general structural for-
mula

N

- CH2

phenyl - 4 . bromobutyronitrile with at least
one equivalent of the ethyl ester of 4 - phenyl-
isonipecotic acid in an ipert solvent.

11. A process for the preparaton of the
butyl ester of 2,2 - diphenyl - 4 - (4’ - car-
boxy - 4* - phenyI - 1 - piperidino)butyro-
nitrile which comprises condensing 2,2 - di-
phenyl - 4 - bromobutyronitrile with at least
one equivalent of the butyl ester of 4 - phenyl-
isonipecotic acid in an inert solvent.

12. A process for the preparauon of the
allyl ester of 2,2 - diphenyl -~ 4 _ (4* - car-
boxy - 4' - pheny! - 1* - plperxdmo)butyro-
nitrile which comprises condensing 2,2 - di-
phenyl - 4 - bromobutyronitrile with at least

B}gé%a % 33, ofand ArcL,err] are as defined in claim1l
d

for- 2N On ’
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20 and M is a netal, with a conpound of the WC. 1,
general structural formla Agents for the
Appticant—1: ' o6t ionery Ofice,
the Courier Press.-1960. Published by The Patent Office, 25; -Southanpton
Bui | di ngs, London, WC. 2, from whj ch copies Hml ERRATUM
SPECI FI CATI ON No. 843, 319 Page 1, line 21, f H’lﬂm " read
cycl opent yI " THE PATENT OFFI CE 22n d84]§l@ nmbet, c1960 M
one equivalent of the allyl ester of 4 - phenyl- " ' CO-R
isonipecotic acid in an inert solvent. Hal CH
13. A process for the preparation of the Halogen(Cly)y
phenethyl ester of 2,2 - diphenyl - 4 - (4* -
5 carboxy - 4' - phenyl - 11 . piperidino)butyro-~
nitrile which comprises condensing 2,2 - di~ wherein 7 and R are as defined in claim 1, in
phenyl - 4 - bromobutyronitrile with at least an inert solvent.
one equivalent of the S - phenethyl ester of 16. A process for the preparation of the 25
4 - phenylisonipecotic acid in an inert solvent. ethyl ester of 2,2 - diphenyl - 4 - (4' - car-
! 10 14, A process as claimed in any of claims boxy - 47 - phcnyl - 1' - piperidino)butyro-
10 to 13 wherein the inert solvent is an aro- nitrile which comprises condensing
matic hydrocarbon containing six to- mne car-
bon atoms. (CH;).C(CN)Na
15. A process for the preparatlon of 'r.he
15 compounds claimed in claim 1 which com- with at least one equivalent of the ethyl ester 30
prises condensing a compound of the general  of;1 - (2 - chloroethyl) - 4 - phenylisonipecatic
structural formula aeld in an inert solvent.
£17. A process for the preparation of the
CN compounds claimed in claim 1 substantially as
| ’ described with reference to any one of the 35
Ar—C—M Examples.
| ELKINGTON & FIFE,
Ar? Consulting Chemists and Chartered Patent
- Agents,
wherein Ar and Ar! are as defined in claim 1  Bank Chambers, 329, ngh Holborn, London, M
20 and M is a metal, with a compound of the W.C. 1,
general structural formula Agents for the Applicant.

I.camington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1960.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.



