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(54) TRICYCLIC COMPOUNDS 

(71) We, F. ~OFFMANN-LA ROCHE & CO., AKTIENGESELL--
SCHAFT, a Swdss"Oompany of Iiih-184 ~ Basle, SW'kzetiland, do 
herd>y declare the invem!ion, fur wbmh we ipray tmt: a patitt may be gnmted to us, 
and me metbJod by which it is to be petfunned, to be pamcluilerly described in and by 
the fOOl.owdng staemmt: - . 

The present invention relates to tricy~ic compounds. More particularly, the in­
ventri.on iis oOn.<:emed wim iminodrbeilzyl detlvatives, a process fur. lh.e mmufacture 
~ and ~ ipreparati'ODS conmining same. . 

· The imin'Odiben:zyl deri.Wtives :provided by the present invention comprise the 
. compound 3-qano-N-{N,N-dimierhylmn:inopropyl)-Un:imldibeneyl of IJhe f()llJil'lllla 

(I) 

and ..cid addidon salts t:'hereof. 

5 

10 

It has been found tJhat 3-cymio-N-(N,N-dimethyleminopropyl)-iminodibenzyl cl. 
formula I and its acid addition salts, 'Wbidl 8lte 11'0Vel Sll'bstam:es, are disr.ingulished by 

. 15 a strong .anrldepressive activity wbioh primmy nmnifests itsdf in animal experiments 15 
in an ~y strong . .inhibition <;I.· the neuronal serotonin uptake .. They can 

-aa:ordingdy be used, for exampie, for the trealt:Q.lent of depressions olf endogenous or 
exogenous origdn. Of palltilOUlar advantage -is diat anticldinerPc side-effeots, which can 

· manifest ·themselves, for example, in mouth dryness:, cronst:ipal!ion,-tadlytardia and/m: 
20 eccommcdation disorden, are iOonfined to a miniritum. 20 

· ·Amxding to 'the pr-OICS provided by t1he pi-esent in'VCDtion, 3-cywio-N-(N,N-

25 

. dimethylamino-.propyl)-imin'Odlibenzyil and iits acid addition salts are manufactuired by 
reamng ia: campound. 'Cl tJb.e general formuda 

·. 
~-

~- ~~CN_ 
M-···.- (II) 

. . 

wherein M represen~ ati: allcaH nte~ at0m, with -a compound of the general formula 25 
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(VI) 

pr reaaing 3-ibromo-N-(N,N-dimethyllramioopropytl)-iiminOOibenzyl of vhe formu'la .... 
:.-·' .. ·:. . 
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· a(:Ct'yi group in irhe mdting 5~acetyl-3-oxalyl-w~yl is now removed by 
hydrolysis; fur exampde, by tteamlenil: Wiit!h an 8'lka.l:i metall. hydronde m ~'ter or in ·a 
!IOOJlOhydroXy or tpalyh.ydroxy a[cdhol · at a tempera.ti.ire·. wthioh shOtild pref~ be 
~ .(e.g. 1lhe _boillfug point of the minure). The resu8Jtiing 3-"0Dlyl-inrlnodibenzyl is 
Qonveited by treatment w.ilth a hytliroxydamhre acid addi1!ion saOt (e;g. hydroxy.laminc 
hydroohk>nide) ·and awvk '81Cid · into ·the corresponding 3~e acid derivatlive; This 
b:estm.CI11: ·as preferably camed out under. weak e!lkalinre, buffered -~om~ For the 
'WlOll'king-up, ;nhe m1xture is acidified, fud!lowmg :wl}iOh die · 3-!0X:i!lle a.Cid deriw.'tive can 
be extra:cred from tlhe aqueous pthase with an iner.t orgamc sd.lovent . Wcll. as tetrahydro­
furan. The oog:aniic ph"aSC is subscquemdy introduced dropwiiSe, inJlb Wlaltel', 1!he 3-0xinre 
acid· derivative being amverred i1WO 3-cyario-'iminOOI'lbenzyl. 11he tmipemrure at whicll 
this .is carried Olllt prefenibly Lies at about 90°-100°C. . . 

Sin.ice 3-cyaoo.:imoin.odmenzyi is on[y :Wea:ldiy basic, iJt is preferabll.y convC!'l;ed into 
·an a1k:alhi mdBll d~i~ of fommla II prior to the reaction W.iitb. a Sbtrting. ,material 
of fomda HI. 11hd.s conversion is pire{em:~ qimied out by ~e.nit: with an alka4ii meta.I aimide or·~ metall hydride suoh 'ifs, fut example, ISOdi~ pOtassium' or ~um 

··hydride 0r amide. The treaJtment is preferably amied ou-t in an eprotic sollvent, espetja:11y 
in a polar aprObik: SOll'Yent 9U'Oh as, for. example, dim:lthyllfomnamide. Th.e treatment 
:is pl-eiferably oamed · OOt: at a rem~ ~ about 20°-100°C, ~Y at about 50°C. •' . . ' . . . . . ' . . . ' ' 

Tue. 'leaiviag a1:0m or· group dendted' by. Z !in die"· startinS metez,iaJs af fOl'lllUla III 
·lis prefemlill.y a had.,. atmi or a rower alkyl- or lower aty-l-sub9tiruttd sltlphonyfoxy 
~- The lower aJlkyll or lower eeyl groups presenit: :in ~ sulbrstitUted dpbooyloxy 
~pis ICoDltlain from l •OO 4 or ·6 to ;l 0 ciatbon an:ams, ireSpeotlvdy, and aire, in· pu­
tlicubr, methyl or pthenyi 101' 'P"l'dlyl. The tum "haiogen" preferably denJOtcs chlOrine 
or bromine, especldy oblorine. · . · · . 

The mrot!ion of a compound of formula H wi.'l!b. a· oompotmd of fomni&a III can 
be camed wt .in. an dnert ~c solivent, esperaial!l.y 'in. an iineit pol'M' ~ soilvent 
9lioh es, fur exmnple, dimediydfurmam!ide. The ~on :is pii'cftftblly cairried out at a 
tremperature between abouJt 20°c '1Ild 100°c, espec~y at about 50°C. .·· · 
· ·· Lower iadkyl gitit1p8 denoted· by Ri or Rit · in 'the St:alil!ing mater.ia4s m formula . V 
are a:lky11_ groups oontalinling from 1 to 4 cmit>on atoms sl.lloh. as, fur eX!allllple, methy!l, 
ethyil, dsapr~ _or n-butyi. Where Ri and R2 1togetlber with the ntitrogen alllOm to Which 
!they are ·'811ll11clred represen1t a 5-memlbered or' 6-anCmibered, Sa.tumltd ·he~. group, 
mis . gOOi.1Jp oan bre,' fur CXlllmple,' t!he pipeaid'im, 'the ipymlllidino or m011pholino group. 

· · Tihe ~on df 3~'iminoliiibe.neyl of furmuda IV mtlh a oom.pound cl foxmuia 
V is lJrdfemibly camed out in the absence of a solvent '8:t B. temperat!Ure ·between about 
200°C and 280°C, ~ at abou.t 250°C. The reaction can be at'J.1l'ied ourt" under 
reduced pressure jf desired. It is prelfcirred t'Q oar:ry out the· reaaion in J!he presence of 
a basic cateilyst such .as, for example, an ailka!ld" metall sail'!: af a wcak acid (e.g. 1lhe sodium 
or potll'SSl.iilllln mlt of aceM:: acid, formic add, IOOIIbooic acid or phbhalit: acid). 

The 3-cyt1.no-ijn!inodibenzyf.-5-cmboxyfa;' acid (N,N-dimeth~oipyd ester) 
sta!'tlng mBlteria!I. iaf fomrula Vil can be :prepared by 1ille non af pihosgeile on 3-cyano­
iiminodibenzyi and· subsequent reaotion of : ti.he iresulltiing 3-cyano-S~onyil-
rimmcd!iblenzyrl witlh dimethyRninoptopandl. ' ' ' 

The heating Of 3-cyano-!minodibemytl-5-auboxylk · aoid (N,N-dJmetlhytlamonio­
pr"1py'].) ester of furmu1a VI is p.referalMy ICarried out at a tempem.ture betJween about 
·1.50°C anld about 250°C, e!SpeciaHy 1lnder reduced pressure. The desired 3-cyanU-N­
{N,N-d~ydeminopropyd}·imin<diibenzytl of mncla I .iis obla!ined diJrelOl!l in d1Jis ' . ' - ' ' ,, ' . . . y manner. . 

The 3-bramo-N-(N,N-dllnethylJam'inopropyl)-imitiodibenzyl 9tarting nmterid of 
.fomn.'llia VII oan be pretpe:red fuim. an 8l1kdi metall sia1rt of 3.-bromo-~I and 
a compound df fMmJlla IH in an aneO.ogous manner tQ 'llhat ~bed earlier in con­
n~ W'ir1h the reaction ct a compound df lfoom.'U'lia II with a 'COllllpOUnd of fonn:u!Ja III. 

The reaction of 3~N-(N,N-dimetthyltam'ipiopropyl)-iminodiibenzyd: cl. funnula 
VII with copper'"' I-cyanide ·iS pt#erab1.y- canied OU1: in an eprollic polar organic Sdlvent 
such as dimethylfumlamide at el~ teimperarure, ,~Ny at a tempC.ratu~ I» 
-tiween aibou.t 100°C arid t!he boilll?.g point o~ the reactioi:i mixruJ!:'e. The desi~ 3-cyano­
N-(N,N-dmerhylamin•opyrl)-drniinodibenzyiL of fomn'll!la I !its dbltlllined; ~ with 
iSbl41liing mater.im and '9111ial ·am.ounts of 3-cyan:o-mrinodiibenzyll and 3-bromo-.iminodi­
ibenzyl. The · desi.red 3-cyano-N-(N,N-dimethyilaminopropyl)-hn!inodibenzy[ can be 
sepertied. iirom t!he lbyprodiucts d. ll!his mixrure by, for emmple, ~on .in: llil organic 
!rol'Vent witll an aqueous acid and, after alkailisa:tion af t!lre aqueous phase, ~on 
wit!h en orgadic sdJivent, remowl of the solvent and di9cilation c;f 'lihe residue. 

The 3-cyano-N-(N,N-d.imetthyllaminopropyl)-:iminodibenzy!I of. futmuaa I forms 

-- ----

3 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 



@ 
4 

s 

10 

JS . 

. 20 

25 

30 

35 

Subst~ce . 

. :-: 

·A 

·B 

C. 

.. ·1J8~J90 

. ED1~, mol /litre 

·. 1.5 x 10'."' 

· · 1~s x 10 .... 

6.4 x 10-9 

~ 

· · Iu 1!his.tl:lt ~A theref0re Im~ 52 -1•4.2 tines .sreeter aiotmty than the 
llWO known. 8Ulb9tana:s B and·· ~ . ·~ . ·. . . . : . . . . . . ' 

40. · 2 ... ~ cl the seroiioiliinipaake ex ~ ·.· · . · ·· 
. ·. An·anaiogo•.~hneDtal-procedure to.dlar··giVen Under'1 wa8 used; Tb.C·test 
·~ were,.!bowever~ injected intmperilOOed.y; dle·sero.tOOm ~was ~ 
'81fter' 1. hOU!r. Untteated .rats Were U8ed as the eonttd'· The £~owing EDGo · wtues oouid 
·be~~·· . . . .· 
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.. Substance · 

A 

B 

c 

l,583,590 

. 0.9 

19.0 

. In. this test substante A is as active as the two known substiana:s .B and C in 21 
and 2.4 ·dmes smaller doeses. 

3. . Inbibition ~ me serot:Onin re-uptake in vivo . 
. The 8ctlion Olf the so-cd.ed "~:nme puttnp" was tmted aaxitding to the method . 

described in Bi<ltbem. PhaI1macol. 20, _707, 1971. The followmg ED11o values couild 
be ascem:im:l: 

Substance · ED10 , mg /kg 

A 0.7 

B 12.8 

c 6.5 

In this lte8t eu.bsmnce A is as actiive as ithe .two known substances B ind C ·in 18 
or 9 times 8IJllll1ler doses. · · 

The ~omowiing resW.ts for tlhe inbib.ition d. serotonin uptake .in blood plaJtdets of 
. die rat are gi.'YCil as: further wrlfication « the antidepressive activity of the iminadi-
berizyl der..ivamM:s ptoWded. by the present invent!ion. ·· .· 

4. IobibiJtion of t!he serotonin upblke in vitro .. . . 
O.S ml of btood pla$ma was treated with different contenmmons of .te&t substanee 

· in SO··p! of physidlogtiaiit ·SCJdiium dlU.oride solution. After .incubating at 37°C for 5 
m!inutes, serotonin (C1'; 0.1 p.M) was added and t'he miXture was incubated an: 37°C 

-for a further 5 minutes. The srero'tOnin cori.Ccnlt:ration wes determined by meians of a 
C1

" measuring appentus. A oonllroi exiperim~t in wmoh no rest subsamoee is used was 
also amie!d out. By 'WIIYing die concentration• d. test wb$t:ance (three d!ifferent con­
cenimttions) there was deretmmed that concentration whioh keel.· to a 50% inhibli'llion 
of llhe serotonin upB:ke (BD110)· . 

·subs i~nce · 

A 

B · .. · 

c 

EDs0 , mmol .· 

56 

70()() 

1200 

Ill· 1lhis test ~ce· A: has e: 130 or 20 times greater activity than ·the two known 
SubstaliCCS.- B mid C.. . . . . . . 

5 

lO 

15 

20 

25 



10 
,. 

: 15 

20 

25 

."·. 

=-:.:.· .r 
":.::•' ... -

··.· 

35 

40 

45 

Substance 

Controls 

A 

B 

c 

Number of ·rats 

24 

12 
.· 

9 

9 

; 

Serotonin in nmol/~g 
Of protein 

.· . . 
11.25 ± 1.64 

4.09 ±:J.30 

.. 9.72 ± 2.12 

10.91 ± 2.11 

· Inhibition in % 
of the control 
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. I,S83;.590 

withrout . d;cy!ing. The !l!hus-dxa:ined · l'CSidue is filtered with du~e lllhrough 6 kg of 
al.iu:rnin1h.rm oxide (~Vlity grade ,II; ·neuttal). The thin..Jayer. ohromatographicaUy uni­
form :firacions are ,combined and evaporated. There ~ obtained m -1230 g of base, 

· tib.is being diJSSOllved !in 10 litres ci. i'Sdpropanol. and treated with.500 ml ~ 30% albnoliic 
hydl"Ocirto.ric acid .• lintil a Omgo-acidk reaotion us .. obtained •.. J:he. solution · is warmed 
to "40°-S0°C :for 2 hooa:s, the hydrochioride orystialilis.ing OUJt. The mixltiJre is then 
aloW'ly cooled down· to· !l"OOlil temperature and siJ.bseqtrently ~. 0°C. The orysta:llisate 
is. :6l'l'Cll'ed off, ~.with 3 &res c:l ice-cold iscipropanoL and twice ·Wlit!h '2.5 l:iJttes of 
·ah9o!lute et!her Cladl time. ·The ptodioot is dried over· pora19SiUilll· hydroxide in a drymg 
oven fql" '16 :OOuu.'6 ·in varuo .ait 40°C. There is obtmined 3-cyam-N~N,N-dimethyil-

. · amin'Opwpyil)-iimin.dd:ibenzy[ .. hydlrochloride . whicll, · fur furthCt" purificatlion, is .. ~-
Crysml:Iised as {U]laws: . · ·. · . . . . · . . · · 

·· •109S g of. 3-cy.ln()-N-(N,N-dii9.neJl!hyhlinlinopropyl)-iminodibenzyl hydroohloride 
'81"e di-ssolived hot in 2.6 ~itres of abso!lute ethandl and treated whlle stirring wirh 2.6 
. lliitires of absod'lllte et!her, :tJhe produot crystBiltl.ising rut. It is left to ~ fur a fur-vher 
1 hoolr an: r00tt1 l'empeliature and for 3 hOlml at 0°C while 'Sliming. 'The. crystals are 
rutered off under surcrlon, washed .with. 11.5 litres of ether/ethanol (1 :'l) and dried et 
40°C in ·V'8CUO over potassium hydroX.ide for· 1~ hou'l"S; There is obtained 3-cyano-N­
~N,N-dimebhylaminopropyl)-imincdibenzyl hydrochdoride · of .udbing point 200°-
2020-C. . ·. . . . . ... . . . . 

. :'The · 3-cyano-iminui!J.'benzyd. used as lthe starting materiaJI. am be. prepared as 
follloiw6 : . - . ; . . . . . . . . . . 
· sss g (3 mdl) of immoomenzyl are dimved in 2000 mil of tOJ.uene in a 6 litre 
.· four-nercked fiiask provided wit!h a stin'Cll', condenser, thermometer end dropping funnel 
·a.mi warmed t.o so~c (iotemal tem.pt'Jr811ll.). 370 ml (40804 g; 5.2 mol) ct aicety1I. chloride 
me added dropWise 111: 80°C wWhin 0. 7S hroor. The mixmre is slliim:d a.t 80°C OVe!"­

. night (or for.16 boon). The mi:xltUre is subsequendy coaled ro room~ using 
. an iCe-<batlb. and the en:ess aootyl obloride is destroyed by . the dropwii'Se addition: rl. 
200 ml df etlbenclL and .1000 m[ of waiter. The iniJix.ture is ·adso treaJttd with SOO ml of 

'ethei. The aqueous phase is sepsmred and re~xti111Cted onee 'W!i'llh lSOO d of ell!her. 
The orga.lllic ¢mises are lind:imuailly was!hed .tfuee t~ with 1000 mO. of warer. The 
ICIOIDlbined orpnmc phases ere treated wiJth 50 g of cad>on; dried orer. sodium sulphate 
and evaporated to d~ liJl. wouo; Thie resulting cri.ide product iiB ctisdl\led in 1000 mil 
af Wier 'WfhUe · 'Stillring and the so.luJtioo. is· srin'Cd cwernigb.t, t!he · product crystallising 
out. The ~te is filtered -off and iwashed with a $lll'all amoonrt olf roe-odltl ethex. 
There ~ oibte.inerd 539 g Qf S-acecyliminiod.i!ben.zy4 (}If melting poi1lJt 9S 0 -96°C. The 
mother illiqoor ·~s ~itx:d ·in WCU10 'alld afii:er'W'aros 1ll:CaJted wdnlh· 200 ml of erher. It 
is poUred Wi11h ~ stirrinJg inlto ca 70 ml of ·petrd.leU:m:·etlher af law boi!lllig po.iDt un'lli 
illliibidiity seOI 'm and Stiit1red far 4 hOUil'S. Afu:c · su!Clli.on · nlttmt!ion and weSbing of . the 
crystalimte · wiJ1lh a ·sma.m amount of cold dt!h.er, there is obtained a further amount of 
5~1-iminiod!ibenzyl of mdting point 94°-.-96°(:. . . . . . . 
··. · 1800 g ~13.S mOil) cf ~uni ohlJOride in 3600 ml of meuhyl.ene cllaoride, dried 

over mdeculiair. sieves, ue oJ:iugcd under an inert· gu into· a 20· Jlitre r<mnd· :flask pro­
vided Wit!h a ,stirrer; 1C011de:mier, 1lhermomerer, dropp!ing ifunnd with gas-inll« tuber and 
eDmU91: aippaita'llUS fur hyd1l00h!loric acid p; To this m:i:lcnure is added da:opwise wilthin 
ca 0.5 hoor at room :temperature a solutfon rof 712 g (3 mod} Of S:-atieJi:yd.-iminod:hmyl 

· . iri 1800. ml ·of IJl1ellhylene obiJmid.e dried. over molerulaar sieves aind the rewaiting mixture 
is lef.t 1x> sttt lfior a furidher ca 10 ·minutes. There is dien added dropWise wit'hin O.S 
hour at room ooimpexa~ a solution of 830 ml (9 mol) ·of oXailic acid mooomethyl ester 
dh!lrocide and 1200 ml of methylene ch!loride. In so doing, tihe inlternal temperature 
slow!ly rises to 33°C. The mhtiure is ieft to stir at room tempera;'liure Oi\lemight (oil' 
.during 16 hours); Aftef com:PJ.etioh of 1the ieact!ion,: 3000 ml· of 3-N hydroohloric acid 
.&o:e-~y.added d~se wlnl.e cooling well wimh ~ 8o .that tJhe ttmpe:i'a1m'e does 
not extieed 20°C. Smee, in so d.<ing, the· flask ~ becomes ail UDBtimtble thick 

.· ·ni'asi&, · ~t · mtr91: ·be diilured w!it1lh · · SOOO nlJJ. of ethyl acetatt. ·:The · mi~ is ·cautiously 
·11i-eeted with 2000 ml of. distid;le<f <Wa~ :while ·stirring iritensivdy. The flask content is 
tnmmred· ta a 30. Im· sm.rring< vessd. and; atirer tteamient with ,a furlher·· sooo ntl 
of. .ethyl acetate, . stirred; The iaqueous ·iphiase. is ·re-extracted . once · witll 4000 ml of ethyl 
acetate. The Oljanic: phases are~ washed .five 'l!ibn~ With 4000 ml df diB.'illte Sodium 
dl!l.oride soilution each. time · (2000 mt. · <1f: •mimted aqueous sodi'llm ohloride . SOilution 
and.2000 d of •ter). Coinntra.tion is then·carried out in vacuo without ckying. The 

. water is rem.oved by azeatTopk d&Stilmtion with UOO Dill c:l. mluene; After ·campletion 
ol the evaporation, mere is.obtained. a resin wliich 'is dilssdlvCd .in 3'800 ml <ilf·merrumol 
on 2 steam-bath and chai'ged into a .. 20 Htre stirring flask. The met!hancii~:so1ution, 
·cooled wit!h an ice-bait:ih, .is ~ed, with further cooling, w'iith 4550 mO. of 1-N aqueous . 
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. . . . EDmipde 3; . . . . . . . 

_--: --~-.. . .·· ·. 1.30 g (0'.0036 mol) of 3-bromo-~-(N;N-d~etlhylarninopropyl)-im'.in<idibenzfl and 
:\.,,..i ~ .. 0.4'1 g (0.0046 nl<lll) .of copper-I~de are 1?<>iled ~der reflux for 6:. hOW'S m the 
. · - . · preSence <:I. 5 ml of ddmet:hyilformamide. The m1mre is cOOled down to room tem~ra­
. S 'tilire, 20 ml m ohil.Qroform are added thereto arid .the resulting mi:ttute is :&tered. ':The 
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clidordform phase is wa&hed wmi water, dried and e~ted. As the resid~ there 
remains a brown ·on 1-~ the f.oill.owing compositJi.on (in actmlance with p cbrorila­
·topiphy): 72% Olf 3-cyano-N•(N,N~ylain.inopropytl)~.imincdibenzyl, 4% of 
·3-bromo-N-{N,N-d'imeth}'bmioopropyl)-iminodibenzyl, 16% · ol 3<yan'O-dmin00ibemyl 
81ld 1 % of ·3~n9"libenzyt Purification of. the orude product am. be carried out es folows : · . · · · 
. · The brown oi is dissolved in 20 ml of chloroform: and extmcted vhree. tJimes with 

·10 ml of.S% methanesull!phonic acid. The acidic portion is washed wildl 20 ml of ethyl. 
acetate and made dladiine with CIOlllOenttatcd aqueaus sodiium. hydroocide. The resulting 
. emulsion. is Cxtracred t'Wdrce with 20 m!l of. chloroform -each time. The cldoroform phases 
are combinied, mished widt SO ml of water, dried over mignesi'lllm sulphaite and evapo-
tated 1J1lder reduced pressure. The oily residue is distilled under 9i:rongll.y redurced 
~ Th~ is ~led 3-<:yano-N-(N,N-dimethyileminopropyl)-dminodibenzyl in 
the f.onn d. a ye10ow Oil of boiliing P<Bnt 24c;>°C/O.l2 .mmHg wlhioh cryWl.lJdses over-

·'nisb-t; me!king point S3°-SS°C. .. . . . ... 
· The 3--brom~N-(N,N-dimethylaminopropyl )-'iminodibenzy.1. used as the st'arting 

~.i am be prepared is fofrlows: . . . . . ·.. · · .. 
I.SO ig of sodium hydride <Mspemion (SO% in mineml oil) are washed with 10 ml 

· ~ n-hexane end suspended in S ml-of N,N-<iimethydfo1'.mamide. This suspension is 
added dropwise at room temepmture and within_ 10 minuteS to a solution .« 2.2 g 
of 3-bro.oro-immodi>enzyl in S ml of diimeth.ylformamide. The resul:tling salution is 
stirred at: 70°Cfor 0~2s mar, cooled down to room tempera~ and treated dropwise 
With a· sdnitioil olf 3.67 · g rl. N,N-dimdthyiaminopropyli cbloride in 4 ml -of dimethyl­
ifuma:mide. -The mixtJure is stinul iJ!t 60°C for 16 hours and subsequendy treated with 
40 mil .of-water. The resud:tling emu:lsion is extmcted twi~ with 20 ml of etlh.yd acetate. 
'The el!b.yd. ~ exllraCt'S are combin~, washed eight times wiirh so ml of water and 
eJ:lbnlbted three. times w'.i.th 20 ml of .10% ~esulphonic acid. The acidic pomon 
is waished twite- with 20 ml of. ethyl aClelblllC and again made aila&e with concentrated 
sodium ihydroxide 90!1.Ud:ion. The basic prroua is extracted nrice wim 30 ml cA. ohloro­

. f<m.:n,. dried -over magoeSilUm SU!lphate and COllt."eDtnllted under reduced -~. The . mown o.i!Ly residue, .is ·diSti:Ued unc:Jer strongly .. re9µced pressure •. There is. obmined 
~o;.;N-(N,N4iii:netiliiaminopropyl)-imin~l of boilling paid: ~0°C/ 
.Q.og_~. ' -. ... . · ... - ... · ·.· . . : ·· .. 

· · · .. ::,~e4.·.. . .< .. 
1.90 g of 3~yil-S-catboxydic acid (N,N~erhylaminopropyil 

ester) are heated under m:luced ~-:to.·1.70~(: for 3 hc;mrs and to 210°C for 1 hour. 
The brown oil cibra!ined. is taken up in 30 mI of ciµor<iOl'IIl and e~ twice with 
20 mI of. 1-N methaniesu:lphonic acid. 'J1te acidic extractS.,are washed with 30 ml of 
c:ttyil a~te · · .00. wbsequenrly made a1ka!line wi-th ooncentrared soc;lium hydroxide 
dUl!ion. The .~ basic prodtJCt is extracted twice With 20: mfof_ ~orofurm each 
.time. Tb.e orgmi~ solution .is wnhed wlith water, dried over magnesiun;i. sU!lphate and 
evapomted. There is _obtained 3-cyQno-N-(N,N-dimerhyilaminopropyil)-iminodibenzyl of 
melting pomr S3°-SS°C. . . · 

Jbe 3..cyano-imin<Xhbenzyl-S-ca:d>oxylic acid (N,N-d:imethylamin~yl ester) 
'llSCd as rhe stBrting mater~ can be prepated as follows : . 

_: .. : 2.J:o g of 3-q.ano.imi~~;eyt .-e dissolved Jn 20 ml of m:irhoxydene.· A light ... ~ «f phosgepe,. a.,ied_ ~ip., ·_!IJaphU*. acid, is CQnducted · .into. the $olairion,_ which 
is wamnfd to lOO~C~ for,.?, ~'.:··~ut?9t'.qu~nt!ly, .the solution :is stkred ait the. same 
temperature. for 3 houn and then the solvent is evarporated. There is obtainecl"3-cyano-
5-cblorocarbonyrl-iminodibenzy!I. of m~~ pq;int 129°--:'130°C. . 

2.89 _g ct 3-'C)"8.ll0-5-chl~yl~iminod-ibe.tizyl are ~olve<l, . together with 
1.13 g of 3-dimtJtb.ylaminoprapanol, · in 20- ml cif benzene ·and the mixture is heated 
under re.flux fur 'I 8 hOUl"S under argon gl!Sification. The resutt!ing salution is made 
alkail~ .w.iJth 5 -ml oif 2-N aqueous sodium hydroxide and washed fow- times with 
70 m!L of warer·each time. The benzene pihase-is extrac~ twite witlLSO ml of 1-N 
aqueous. ~ane-sclphonic add each time and ·me aque()l,i$ .phases are; Wiasihed with 
20 mil of etdiyil acetate. The aqueous pI:i,ases.·ue. c~bined;. ~e aikail.i~ wirli con­

. centrated aqueous sodium hydroxide and extracted twice with 30 ml of chloroform 
each time. The dJll.oroform phases are combined, washed wirh water, dried over mag-
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hniooQibeinzyrl-5-Qt.box.ijdic .acid . (N,N-diloietth~ ester) in die form of a 
llrown· oil.. . · .... ·. · ...... -:: .·. . .· .·· . . ·: .. · · ... :. .. 

.. The f~ ~ ~ ~tioall -~.provided by the 

present inven:tioJ1 Bild the prod~ of. Hame: .· . . : . . . 

Eni;npie.A. 

. . . .. ~;· .. ·so g 
202 g 

80 g 
. 20 g·· 

8g 

. .. ~: 

-~···=::· .. 

. .. 360 g_ .. 

.'The lcclve ~' the •-OiSe, •the ~ ·&tmdl am tlhe hfdrot~ make 
Sllllldi are mi:ml and grmuked with. Water to a visOouS paste. ·Thds pasre is pl6SCd 

i1ihrough a ISieve and subsequentd.y dried alt 45 °C ovemiglht. The dried ~Ullate .is 
pas8Cd tbrot¥i a sieve and 9lDequemly ~with the oakUn ~; The:JiDture 

d;mJined tB pressed tlO tabiet5 wei'1ing ~60 mg_ 'IU1d baiv.ing B ~ of. about 10 mm • 

.. BDiiDp1e B. 

•. ~On of ~:· :. 'Example c. . 5 

. Aah7e ingredimt . 
. . L1iCtose ·: ·:·· · .. 

Maize siim:h· 
·· Tak 

25.0 g 
1114.0 g 
· so;o. 8. 

. 8.0 g:.:: 
3.Q g . 

. ·.. --...--
200.0 g .. · 

. 25.0 g 
160;0 g. 
30.0 g 
s.o· • ... ~ 

220.0 g. 

.)i: .. :· 

10.-20 mg 
~23~): 
. 2.22 mg .. 

40.0 mg.·· . 
:1 d.· 

- ·. 
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22.2 g of methanesulphon:ic acid for injection, 102 g of a1etive ingredient and 400 g 
d. glucose are sua::essively dissolved in 8000 nil m water for injection in a g1ass vessel 
wbi!le stirring at room temperanlIC. Subsequently, water for injection is added untii 
the tot!a•l volume is 10000 ml. The dution is either filteicd sterile, filled into caloutless 
a!mpOUles, gassed with nitrogen and sealed or filled inm coloudess ampOU!les, gassed 
with nitrogen, sealed and subsequently -sterilised for 30 minutes with Jlowing steam Ol' 

autoclaved alt 120°C. 

WHAT WE CLAIM IS:-
l) 3-Cyano-N-(N,N-dimethyfaminopropyl)-iminoch1>eozyl c:tl 1!he bmu1a 

(I) 

and acid addition salllS thereof •. 
2) 3-Cyeno-N~,N-dimerhylaminopropyi)-iminodibenzyl hydrochloride. 
3) A process for l!he ~ « 3-qmo-N-(N,N-Wmeth~yl)-

iminodibenzy.l Of formula I given in chlim ·I and acid addition salts , which 
process comprises reaoning a ~ « the generall. formula 

~ 
~~ . I c:N 

·M (II) 

wherein M Iepnsen1B an allc:ali mend atom, with a oompound « uhe general formula 

CHa 
/ 

ZCH.cHaCHaN 

'\.CHa 
(III) 

wherein Z represents a leaving lll101ll or group, or reacting 3-cyano-.iminodibenzyl «. 
the f<mnlrla · . 

(()Cl 
. N 01 

H 
(IV) 

with a compound ol the general formula 

Ri CHa 
'\. / 

N--COOCHaCHaCHaN 
/ '\. 

Ra CH a 
(V) 

wherein R1 and R2 each represent a hydrogen atom or a lowrer alkyl group or R1 and 
Ra together with the nittogen atom to which they are attached represent a 5-membered 
or 6-membered saturated hererocyclic group, or heating 3-cyan-o-iminodibenzyl-5-
carboxyilic acid (~,N-dimethylaminopropyl ester) of the formwla 
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. · 22.2 g of .met!hanesuaplhon:ic acid for injettion, 102 g of. e!Otive ingredient and 400 g 
of glucose are ~ely dissolved in 8000 mt of water for injec;:tlon ·in a glass vessel 
while stimng at room remperaruxe. Subsequently, wa~ for injection is added· unili 
the tOllBJl vcdume is 10000 ml The dution is cither filtered sterile, fidted i'llll'<> c<Jb.u<less 
e?mpoulles, gassed with nit:rogen 8nd seailed or filled into rol~d.ess ampoules, gassed 
witlh nitrogen, sealed and subsequently sterili'Stld fur 30 minutes with flowing steam or 
811.ltOclaftd alt 120°C. . 

WHAT WE OLAIM IS:-
l) 3-Cyano-N-(N,N-dlimeth~l}dmiriadibenzytl ·ri tlhe furm'iJla 

(I) 

and add addition ealJts dlereolf. . . . 
.· 2) 3"'Cyao-N-(N,N-dimetbylsmiri.~y!1.)-1mimld!ibCnzyl hydrochloride. . .· 

3) A process for the~ of 3~o-N-(N,N~~yi)-
-iminodibenzyG. df fotmula I g&.ven in daim 11 and acid addition salts , , wb!di 
process comprises ml'Olling a compound of the generall formula ' ' . 

···~ ·.. . I CN 
M. (11) 

Wheiein M repceseil.ts an a1kali·meml. atom,~ a oompound of·u ~ foimu!B 

CHa' 
. / 

ZCllaCH.cHaN 

. ' Clla 
(Ill) 

wh~ Z represents a leaving ~ 0r gi'Oup, or reaaing 3-cyaDQ-iminodibenzyl aI 
the fomwla · .. · · · · . . · 

-~­
:Vt.JM 

. N . OI H . 

_.with a compound of 'the general formula 

RI Clla ' ' / N-COOCHiCHaCHaN 

/ ' . Ra Ola 

. . . . 

(IV) 

(V) 

wherein Ri and Ra each ·represent a hydrogen arom or a l(.)'M:r · allcyil group or R1 and 
. Ra together with the nitrogen arom to Which they are attaclied repre6Cnt a 5-membered 

or 6-membered satlmlted hetero1eyclic group, m hC!ating 3~o-iminodilbenzyl-S-
carboxyf.ic. acid (N,N-dimethylamioopropytl ester). oI the. formu!la · 
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_ _ __ CN -· • _ 

~ ~- CH N.<SH-9'. --- e e e' -- CH3 _ 

' . . . . 

(VI) 

ot l'~,3-broJn.0::N-(N,N-<ijmethyi)aminopropy!l.)-imin~. rt me. fomida . . . . 

(VII) 

with copper-I-cyanide, and, jf desired, converting the ba;se_ of ~a _I obtai:ried hito an acid addition eah · · - · - · - - - · · -- · -- . · · --
-- • -_ 4) A-~-~ to claim: 3~ ·wlierehl the base of fOl'lliula I :iS_ c<mvened 
mto'tbe-h~~ - _ : .. -_ - · _ • · - - ___ ' __ -: 

S) A process accoi"ding -to c1iiim 3 or claim 4, Wherein N-eodium-3-tjanoimin~ · 
dibenzyl is reacted wkh N,N-dimethylaminopropyrl chloride. 
_ 6) A process a!coorddng to dlaim -S, wheidn the_ reaction is canied wt in dimethyi-

formermidC at a 1mlpCI8'tu1'e of ifirom_ ~ Z0°C to 100°C. _ 
7) A procelS for the manufaaure rA -3.;Cyano-N-{N;N-dimetlhy!l.aminopropyli)­

n-iQXhllen.zyl and add addition -still'S them, sabstBn.stially as hereinbefore described 
wid.t·;reference to any ·one df Examples 1 to 4. · -

8) 3-Cyano-N-(N,N-O'imeth.yiaminopropyl)~ibenzyl and add addition salts 
.11horeof, wihen ~ by· the ~ daimed in a.ny ,one of. claims 3 to 7-in-- dusiVe 0r by: iii1 ~d1Cmioal equiwleiit thereof.· - -· -- - - - --

9) A pbmnacieutilcal prepamtion oontaining 3-cymio-N-(N,N-dimediyfammo­
propyl)-.immodlibenzy'l or an acid addition sak thereof in association with a ocmpa1lible 
ipbamJ&'ceutial oamier materiail. - -, -

.·!.":. - :· '· 
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