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of. 3 to 5 carbon atons to fully reduce the ring systemof fornmula (11a) or@-
(Ilb), -and-if #esired converting the product to an acid.addition salt. 5 -
Preferably the sol vent is isopropanol (bp [err]), sec-bu-anol or

pentan- 2- ol . 8 O these isopropanol is pargssztdrarly preferred. The 2
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The alkali-metal borohydride may be lithium, sodium or potassium borohydnde
but sodium borohydride is greatly preferred.

50 The starting compounds of formula I are known in the literature and are - 50
: pazruscularly described for example in UK. Patent Specification 1,218,570 or
1,273,563 '

The process of the invention is surprising since normal borohydride reductions
in methanol of a compound of formula I containing ring systenr (Ila) stop at a - T
55 compound of formula (IIb) and it is necessary to employ catalytic hydrogenation to 55
. obtain full reduction to a compound of formula 1. This process has advantages in -
commercial production since it avoids the necessity for catalytic hydrogenation
on a plant scale. The new method also does not cause reduction of the carbonyl
group of an amide link or removal of groups susceptible to hydrogenolysis such as
60 benzyloxycarbonyl. - 60
The invention is illustrated by the followmg examples .



The products of this invention are of value as pharmaceuticals as descri b@
in our U K° Patent, Specification 1,218,570 or 1,273,563, for instance as _
hypot ensi ve.or anti hypertensi ve agents or antihi stam ne agents. 45
The;process 0B the .invention provides a cdp¢zidzent way of preparing 3
indoram n, 45 a conpound Tirs} describedgln i) K Patent Specification
1,218,570 which is now undergpj-@megﬂaﬁmoqa‘fpeg&, $ljiadoleA(itu RGNS | ve agent.
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hydrogenati on;on a plant scale. The new n'g%ea fl Al.so does not cause
.reduction of the carbonyl -group 30f2-(8berBikhid& 1 pipbidyDéthyi pidaéal of  groups
suscepti bl e to hydr ogdalidwrsgite p uraof Bhmple 1 dbevez3sbensaynidar1bi@n(§-indolyljetbyl]-
60 The invention:i é?yf"i"{“u@th‘?’é’é*’d“ﬂ?y redyetion oith soddivig berhydridedn isopropagol gives the -
1,542,137 5y U EPOMML o ocament of this stactin -%@éﬁ”’&lzﬁ sididin borohydride in 20
“[2- (4-Benzan do- 1-opitniel giba 16\ yin)dcostiiie (vl 314t 0 KASaURDRRS note ey - 2
4-benzam do-1-[2-(3-indolyl)ethyllpyridiniumbromde (4.2 g.) and sodi um -
mpleyihs re IH@?d'for 3 1/2 hours. .
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borohydride (1.14 g.) in isopropano 0 Fsa
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The above exanple is"to be contraste t of U K Specification
10 1, 218,570 ¥here reduction of 3t[k2}e(4 %;ane _g:taimp.leitt%gnertrﬁherdidal with sodi um 30
bor ohydri de in methanqgl gave ~{2-(4-benzamido-1-piperidyl)ethyl}indole
) - -1-[24(3- idini i . 8
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t he tetrahydr r i @raduct obas Eeparatddebyt filvfatid@pareli washalt withn aduedid Spethéabol thén with: -
Exanpl e 2 y _lﬁpy water and finally with methanol, g?l dried to give 4.45 dl?g of 8t§e- crude title c?m- o >

pound. This was purified by dissolving in dimethyformamide (21 kg.) at 50—60° '

and slowly adding water (22 kg.). After cooling, the product was separated by

filtration, washed with water then with methanol, and dried to give 3.9 kg. of the
40 title oo:ppound (65% yield). : : .

40
Example 5 '
3-[2-(4-benzamido-1-piperidyl)ethyl }indole
A suspension of 4-benzamido-1-[2-(3-indolylethyl]pyridinium bromide (48.7
kg.) and sodinm borobydride (17.4 kg.) in isopropanol (424 kg.) was stirred and :
45 refluxed for 6 hours. The reaction mixture was cooled to 25° and diluted with water. 45
The product was separated by filtration and. washed with aqueous methanol then
with water and finally with methanol, and dried to give 40.7 kg. of the crude title
compound. This was purified by dissolving in dimethylformamide (193 kg.) at
X 50—60° and slowly adding water (220 kg.) to the filtered solution. After cooling, the
50 product was separated by filtration, washed with water then with methanol, and - 50
dried to give 30.3 kg. of the title. compound (75.5% yield). : '

" Example 6 -~ -

- 3-[2-(4-benzamido-1-piperidylethyl }indole ,

_ "~ - A suspension of 4-benzamido-1-[2-(3-indolyl)ethyl]pyridinium bromide (10.5 g.)
55 and sodium borohydride (2.8 g.) in sec-butanol (100 ml.) was stirred and refluxed 55
for 6 hours. The reaction mixture was cooled to 25° and diluted with aqueous
methanol The product was separated by filtration and washed with aqueous methanol

~ then with water and finally with methanol, and dried to give the crude title com-
pound. This was purified as described in Example 5 to give the title compound mp

60 203—5°C. 60



3- [2-(3-benzarnido-1 -piperidyl)et hyl']indole Foll oW ng t he procedure of Qy '
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35 product was separated. by f||tr tr ed w th aqueous t hanol
then with 35 water and finally wi'th net anoI and dried to give 4.45 kg.
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- refluxed for 6 hours:. The reaction m xture was coole and diluted:

S with water. 45 The product was separated /%/vrt at| on and washed with
aqueous  net hanol then with water @@m thanol, and dried to
give 40.7 kg. of the crude tide conp 4 i ed by - di ssol vi ng

in dinethylformam de (193 kg.) at 50- [err] sIowa addi ng wat er ®220
kg.) tQthe filtered solution. After cooIRhg, t he 50 product was
separated by filtration, washed with water then with nethanol, and 50
dried to give 30.3 kg. of the title conpound[@j@ Soyield). Exanple 6 -

3-[2-(4-benzami do- | -pi peridyl) | 1ind u si on of
4-benzami do-I'- [ 2- (3-i ndol y| )‘%Fﬁﬁ}(w B2 ¢Nhi Ugn broni de (10.5 g.) an
3 4 .
gt

20 represents a ring system of general formula " | . 20
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: wherem A, Ry R2 R3, R* and R® are as defined in connection wnh formula (I1I) and
X is an aniom, is reduced with an alkali-metal borohydride in a secondary alkanol
of 3 to 5 carbon atoms to fully reduce the ring system of formula (IIz) or (IIb), '
25 and if desired converting the product to an acid addition salt. 25 .
2. A process as claimed in Claim 1, wherein the solvent isa secondary alkanol .
" of 3—4 carbon atoms,
3. A process as claimed in Claim 2, wherein the solvent is xsopropanol.
4. A process as claimed in any one of Claims 1 to 3, wherein the reducuon is
. 30 camed out at a temperature from 80 to 120°C 30



55 and sodi um borohydride (2.8 g.) in sec-butanol (100 m.) was sti rred@
and refluxed 55 for 6 hours. The reaction m xture was cooled to 250 and
diluted with aqueous. net hanoL The product was separated by filtration and
waghed -wi th aquaous nethanol then with water;gpdsjinally wth methanol, and

dried to give the crude titlre comr pound: rnrs V\fdb purrrreu as ucaurrbcd 3
Exanpl e 5togive the title corrporgnc& ,rm;cnumxdo_l o

60 4: A suspension of 4-benzamxdo—1 £2-(3 mdolt;&m mxum bromide (103

4 Exanple 7 3-[2-(4- Bedrzam:xdberbhypnqte(w il 3-6117 asu&p.arasommo for
4-benzam do- 1- 12- ( 3- indenry| !Ftdlrcn\faamOQle)mdjélh(!e_ﬂOWlﬂl a rm 5
borohydride (2.9 g.) Eﬂ “%“3‘7 )11' “2}2 d“ﬂ‘%r 5
5 hours. The reactron mxture was coo ed &nd” 0 Ut'Ed Wi pou"? (286 M )

and 5 met hanol )'v 'C"{] hgrlgduct was separ at ed by filtration,
washed with water then ,mF oﬂ%nQél‘t’cﬁm@ra?nB of the title
conpound (42.5%vyield). S A process for preparing
conmpounds of general fornmul a (I 1) 10 and acr d addlt 8 s thereof

wherein [err] represents hydrogen r_alk yl or

aroyl,[err] repwesents hydrogen, P'R3 Ik I [err] represents 10
hydr ogen, hal ogen, |ower al koxy, hydr kyI R4 represéhls

hydr ogen, hal ogen or |ower alkyl, [err] Hepresents aryl (including

het erocyclic aryl), |ower al koxy, aryl ox§3 15 | ower aral kyl, | ower

formula | in which fg Alow PR\droxy or NG °‘§§Lﬁk§1
general formula lower alkyl, R“ represems ary! (including heterocychc xy,

[err] are as delSi nedlawsr @ de%rPrﬁglw,f@!me\esr(aﬂlm pr gyribalkyli of farno an¢adm i s 15
reduced with an al ka?jr;’ﬁ% Aff‘o?“oﬂf/" F duslicalnof gl —=b csbraatsrsHip wdicd 2 epmpaund pf 5
carbon atons to fully re uce the ring systemof formula (lla) or (Ilb) 25
and if desired converting the product to an acid addr’t\lk@ It.

aral kyl oxy, diaryl-lo éé . nor gycl oal kyl of 5 to 7 car bon 15 aéoms
and A is an al kyl ene n,C lpyper
i ene St Ky i aﬁ% gc,,,

process as clainmed in aim1l, wherein the solve ndary aI kanol
25 of 3-4 carbon atons. 3. A proce‘§3 d—N aim2, wherein the
solvent is isopropanoL 4. A proces ' dne of dains | to 3,
wherein the reduction is 30 carried §<r|t t ate erature from(@0 to
[err]. R' 30
5
| NHCOR
in which formula —Q : (In
| gow |
20 represents a ring system of general formula ] 20

+NCL}NHCOR5 NHCOR
(1) (1)

whcrexn A, Ry R’ R? R* and R°® are as defined in connection wnh formula (I1I) and
X is an aniom, is reduced with an alkali-metal borohydride in a secondary alkanol
of 3 to 5 carbon atoms to fully reduce the ring system of formula (IIa) or (IIb),
25 and if desired converting the product to an acid addition salt. 25
2. A process as claimed in Claim 1, wherein the solvent is a secondary alkanol
of 3—4 carbon atoms,
3. A process as claimed in Claim 2, wherein the solvent is isopropanol.
4. A process as claimed in any one of Claims 1 to 3, wherein the reduction is
30 carried out at 2 temperature from 80 to 120°C. 30
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4 Exanple T-'8¢{* 2-(4- Bcnzam do- 1- pi peri dyl )ct hyI | indolc A suspension of
4- benzam do-/ -{2 (3-1ndol yl)ct hyI ] pyridinium brom de (10.5 g.) and sodi um

™

@

bor ghydri de ( Q g.)in pentan-2-al (100 e %’ Mas stirred at O5- [err] far B .

5 hours. The r eact i on 5mA< totess maa:mabined:yamd ‘of Clatiiser] taAB tulhcmataefonﬁaaﬂa ol .)
and 5 met hanol fofnt II@“(‘)“E“I“T&’@ Rr Rdand tR'vaaes hydeqpar andeR? bwhtnyl, tsv‘atlﬂuts#l

washed with water t Cdé‘h HF?@'H“@@'@"Q% f°7"‘ al 0! |tIe"
3.3nddiy]
conpound (42. 5% yi eJ d e Lo B @%@.ﬁm Snidl- ésr & °y’n$ |
'corrpounds of generaihdd]@rrru a (11 I) and acid addition salts t ereof wher ei n
[err] represents hydro'gehprqc'@m Clamk'i/lm Claimndy s‘asmuw}m aschtrcmbdyrle ,defcabed |in

represents hydrogenﬂyP%macIss?s claxnccianyba‘n{(?”ul) tan% Y aS Qgelsnber}xr"-;‘f)% %’dogen | 0 .
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hal ogen, | owe{g al KOoEMmpld represent
hal ogen or | ower al kyI9 A kdcdss e pliasd i Claini yj sl(bs:amian;dhsnlg:rd‘méfefcaiegcabddcan
aryl), |ower ‘al koxyEx lxy, 15 | ower, aral kyl , | ower _aral kyl oxy

di aryl -1 ower al kyl rﬂ%@ PAfeRy3s dfmed ip §-lzim 1, sphsigniialy as, egginbefors s")Elb‘i"s”’an

~al kyl ene radi gal *of “I-f§ Gariham Qe WRendRE ?QpﬁedCWBHPQs gfaaixegdﬁylaey bnei N 15

which fornmula 20 —of Cligparesents a ring system of general fornula
20 wherein A [err] arl deo iodofe; mttﬁnmwtmmemepm byi & prodessrasglaigped i Clrimphid X
i's an.anion, is reducetf wrtiPfokfedyagvg yh “ﬂ’éf’aﬁ’epdﬁfi(?ﬁﬁc!l’ﬂcﬁéa‘i fpigedip (i 40y

al kanol of 3 to 5 carbon atons to fully ¢eglusgrfte ri ng system-of fornmula

(lta) or (lIlb), 25 and if desiredhetdedePaénnahgédoe product to an acid
addition salt. Printed for Her Majosty2 Statfomerd O 08y G Tobbar Prist L Ebiiletbisplidtb M 1,

wherein the sol vent | SPublisis:e bTH Rgnt aﬁrhazscsbutl@fnpt&m-nlﬂra: Iboronawe (AY3fromA
process as clained in Caim2, wherei'fit e Ietht="fS i sopropanol. 4. A
process as clainmed in any one of Clains 1 to 3 wherein the reductlon is 30
carried out at a tenperature from80 to 1200C.

30 5 _ 1,542,137 5. A proces_s
as claimed in any one of Clainms | to 3 wherein a conpound of formula Il
wherein [err] are hydrogen and [err] is phenyl, substituted phenyl or

cycl ohexyl is reduced to a corresponding conpound of-formula 1. 6. A
process as cl a| med in Caimb5, wherein a 4-benzam do-I-[2-(3-indol yI)

* c L M s *



5 eth
3-[2-(4-ben
clained in

yl ] pyridinium halide is reduced to give
zam do- | - pi peridyl)ethyl]- 5 indole. 7. A proces
Claim 1, substantially as hereinbefore described in any

Exanples 1-4. 8. A process as clainmed in CQaim 1, substantially as

her ei nbef or
10 9. Apro
descri bed i
subst anti al

e described in 10 Exampl e 5.

cess as clained in Caim 1, substantially as hereinbefo
n Exanple 6. 10. A process. as clained in Caim 1,

| y as bereinbefore described in Exanple 7. 15

S as

one of
re
11. An

i ndol e derivative whenever prepared by a process as clainmed in any one
15 of Cainms 1 to 7. 12. An indole derivative whenever prepared by
process as clainmed in Claim9. 13. An indole derivative whenever prepared
by a process as clained in Claim10. G R PORTER Chartered Patent Agent

Printed ror
Leam ngt on
Bui | di ngs.
111111 1111

Her Majesty's Stationery Ofice, by the Courier Press,
Spa. 1979 Published by The Patent O fice, 25 Sout hanpton
London, WC2A 1AY, from which copies my be obtained. 111
11111111 1111 PATENTS ACT 1949 SPECI FI CATI ON NO 15421

a

1111
37 The

followi ng corrections were allowed under Section 76 on 22 March 1979: Page

2, line 56, for fornmula 1. read forrmula Ill. Page 4, line 29, after
del ete any one of Clainms | to 3, insert Claiml1, Page 5, line 2, for
1l read formula | Page 5, line 3,for fornmula 1. read fornula 111.
PATENT OFFICE 8 May 1979

Bas 56243/6

S o224
.. .iPATENTS ACT 1949
T SPECIFICATION NO 1542137
’ The following corrections were aﬂov;ed llmder: Section. 76 on 22 March 1979: |
Z‘ Page 2, line 56, for formula I. read formula Iil. '
% " Page 4, line 29, after in delete any one of Claims | to 3, insert Claim 1,
& Page §, line 2, for formula ll.l read formula 1
:- Page 5, line 3, for formula 1. read formula 111.

THE PATENT OFFICE
8 May 1979

in
f ormul a
THE

Bas 56243/6



