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- (54) TRICYCLIC COMPOUNDS

(71) We, F. HOFFMANN—LA ROCHE & CO., AKTIENGESELL-
SCHAFT, a Swiss Company of 124—184 Grenzacherstrasse, Bas!se, Switzerland, do
huebydeclmethemvenﬁon,forwhmhwepmymmapatemmaybegmmedtous,
and the method by which 1tastobeperfommed to be particulerly desaribed in and by
the following statement: —

The present invention relates to tricyclic compounds More particularly, the in-
vention i8 concerned with iminodibenzyl denvanves, a process for. the manufacture
thereof and pharmaceutical preparations containing same.

" The iminodibenzyl derivatives provided by the present invention comprise the

" compound 3-cyano-N-(N, Nudlmeﬂxydmnnopropyl)-mmnodmbenzyl of the formula

SO SN

CHpCHHoCHON
Z2-g~-e en

(1

end m%;ddlmf;dmu; _dimethylamin of
It been that 3-cyano-N-(N N Y, opropyl)—mmodabenzy!
formula I and its acid addition ml’w,'wh-mh’ame novel substances, are distinguished by
a strong mudepxemvemtywhnohpmnanlymamfmmdlfmammalexpmmm
in an extraordinarily strong inhibition of the neuronal serotonin uptake. They can

-acoordingly be used for example, for. the treatment of depressions of endogenous or
. exogenous origin. Of ‘pasticular advantage is that anticholinergic side-effects, which can

themselves, for example, in mouth dryness, constipation, tachym:rd:a and/or
ancommodanondxsordews are confined to a minimum.
to the process pprovided by the present invention, 3-cyano-N-(N,N-

‘According
-, dimethylamino-propyl)-iminodibenzyl and its acid addition saits are manufactured by

mmgacmnpoumdduhegenemiformuxla

an -

- wherein M represents an anllmhmetal atom, wiri: a conipound of the general formula

PATENT SPECIFICATION an. = 1583 590
11) Application No. 42276/77 (22) Filed 11 Oct. 1977
6M’{'sl) Convention Apphcatlon No. 12876/76 -
9" (32) Filed 12 Oct. 1976 in |

' (33) Switzerland (CH)
. ) (44) Complete Specification published 28 Jan. 1981

(51) INT. CL? CO7D 223/24; A61K 31/55
(52) Index at acceptance
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Wheremz représents a lea-vmg ammor group, o
R orrreucmng 3-cyano-ammud'ibenzyﬂ of the Formula

10

15

25

oumso T
CH, .

av)

wiﬂ;acompouﬁdofd:‘egenemlfo:miﬂﬁ. o L ] o 5

‘wherein R, and R, each represent 1 hydrogen atomora lowetalkylgrouporRl and
. R, together with the nitrogen atom 1o which they are attached represent a 5-membered

cyclic ‘group, o heating 3-cyano-imiodibenzyl-5- .
nopropyl es"@"-_).'“.f.fth‘? formiula - TR 10

; CN, o

- N
- cooongtrpogn

or 6-membered saturated, !

carboxytic acid (N,N-dimettiylami

oD

pr reacting 34brmno-N-<N,Nidmuhynmnimapmopya>Mnodabepgy1 of the formula

an acid addition : -

The 3-cyano substituted starting materials of fornmulee I and IV can be prepared -

 starting from iminodibenzyl. The latter is converted by heating with acetyl chloride in

an inert organic solvent such s toluene into: S-acetyl-iminodibenzyl. The S-acetyl- _
ummolthbenzyl is tn;nsili?mmmicg by .meamsi;fé..g Friedel-Crafts newc_ulion into S-acatim- - % g
oxalyl-iminodibenzyl. For this purpose, the S-acetyl-iminodibenzyl is veacted with an -
oxalic acid mono (lower alkyl) ester chloride, preferably oxalic acid monomethyl ester - "
chioride, in tthe presence of a Friedel-Crafits catalyst such es, for example, aluminium

trichloride, in an inert solvent, preferably methylene chlioride or carbon disulphide,

* especally. at.room ‘temperature. The '3-osalyl geoup of the resulting 5-acetyl-3-oxafyl: =~ -

; ibenzyt is esterified to some extent; for the complete hydrolysis of this ester 25
luo'them-fkeﬂoacidmh_ereaoﬁonpmductdssubiectedtoanacidjcormﬂmﬁnehydmlysﬁs.
It is preferred to subject tthe reaction product to an alkaline hydrolysis; for exainple,
at -Toom temperature in the presence of aqueons sodium hydroxide and methanol, The
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“acetyl group in ithe resulting '5¥aoéty1-3-oxalyl-imﬁmdﬁ5m¢y1' i now removed by

hydrolysis; for example, by treatment with an alkali metal hydroxide in water or in a
monohydroxy or polyhydroxy alcohol at a temperature which should preferably be
elevated (e.g. the boiling point of the mixture). The cesulting 3-oxalyl-iminodibenzy! is

converted by ‘treatment with a hydroxylamine acid addition salt (e.g. hydroxylamine

hydroohioride) and acetic acid into ‘the corresponding 3-oxime ucid. derfvative. This
‘treatment ‘is preferably carried out under weak salkaline, buffered conditions. For the

working-up, the mixture is acidified, following which the 3-oxime acid derivative can
be extracred from the aqueous phase with an inert organic solvent such. as tetrahydro-
furan. The organic phase is subsequently introduced dropwise into water, the 3-oxime
acid derivative being coniverted into 3-cyano-iminodibenzyl, The temperature at which

- this is carried out preferably lies at about 90°—100°C.

Since 3-cyano-iminodibenzyl is only weakly basic, it is preferably converted into

an alkali metal derivative of formula IT prior to the reaction with a starting. material

of formula FII. This conversion is preferably camried out by treatment with an alkali

metal amide or alkali metal hydride such s, fot exampie, sodium, potassium or lithium

“hydride or amide. The treatment is preferably carried out in an aprotic solvent, especially

in a polar aprotic solvent such as, for example, dimethylformamide. The treatment
g.s p(x:.ef srably catried out at'a temperature of about 20°—100°C, especially at about
0°C. . oo S AT TR
 The leaving atom or‘group denoted by Z in the starting mstérials of formula 111
is preferably a halogen atom or a lower alkyl- or lower aryl-substituted sulphonyloxy
group. The lower alkyl or lower aryl groups present in these substitirted sulphonyloxy
ggroups ontain from 1 o 4 or 6 to 10 carbon atoms, respectively, and are, in par-
ticular, methyl or phenyl ‘or p-tolyl. The term: “halogen™ preferably denotes chiorine

~ or bromxine, especially chlorine.

The reaction of a compound of formula T with a-compoind of formula ITT can

~ be carried out in_an dnert aprotic solvent, especially in an inert polar aprotic solvent

such es, for example, dimethylformamide. The reaction is preferably carried out at a
temperature between about 20°C and 100°C, especially at about 50°C.- -
"Lower alkyl groups denoted by R, or R, in ‘the starting materials of formula V
arealkyil_graupsommimingfmm1m4caﬁb@amnrssubhas,ﬁoremnple,methyﬂ,
ethyl, isopropyl or n-butyl. Where R, and R, ttogether with the nitrogen atom to vwhich
they are awtached a S-membered or'6-meémbered, saturatd heterocydlic group,

‘this ‘group can be, for example,’ the piperidino, the pymrolidino or motphiolino group.

. “The reaction of 3-cyano-iminodibenzyl of formula TV with a compound of formula
V is ‘preferably carried out in the absence of a solvent at a temperature between about
200°C and 280°C, especially at about 250°C. The reaction can be carried out under
reduced pressure if desired. It is preferred to carry out the- reaction in the presence of
a basic catalyst such as, for example, an alkali metal salt of a weak acid (e.g. the sodium
or potassium salt of acetic acid, formic acid, carbonic dcid or phthalic acid).

The 3-cyano-iminodibenzyl-5-carboxylic * acid - (N,N-dimethylaminopropyl ester)
starting marerial of formula VI can be prepared by the action of phosgene on 3-cyano-
iminodibenzyl and - subsequent reaction of ithe resulting 3-cyano-5-chlorocarbonyi-
iminodibenzyl with dimethylaiminopropanol, ' :

The heating of 3-cyano-iminodibenzyl-5-carboxylic acid (N,N-dimethylamonio-
propyl) ester of formula VI is preferably carried out at a temperature between about
150°C and about 250°C, especially under reduced pressure. The desired 3-cyano-N-

* (N,N-dimethyleminopropyl)-iminodibenzyl of formula I # obtmined directly in this

manner. :
The 3-bromo-N-(N,N-dimethylaminopropyl)-iminodibenzyl ing material of

formula VII can be prepared from an aikali metal sait of 3-bromo-iminodibenzy! and
a compound of formula IIT in an analogous manner to that described earlier in con- -

nection with the reaction of 2 compound of formula I with a compound of formula IIT.

The reaction of 3-bromo-N~(N,N-dimethylaminopropyl)-iminodibenzyt .of formula
VII with copper-I-cyanide is ptéerablycamed out in an aprotic polar organic solvent
such as dimethylformamide at. clevated: temperature, -preferably at a température be-

~tween about 100°C and the boiling point of the reaction mixture, The desired 3-cyano-

N+(N,N-dimethylaminopropyl)-iminodibenzyb of formula I is obained,  tagether with

stanting meterial and small ‘amounts of 3-cyano-iminodibenzyl and 3-bromo-iminodi-~

benzyl. The -desired 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl can be
separted firom the byproducts of this mixture by, for exampie, extraction in an organic
Solvent with an aqueous acid and, after alkalisation of the aqueous phase, extraction
with an onganic solvent, removal of the solvent and distiltation of the residue.

The 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl of formwuia I forms

/-’—_—__\_
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- galits with” morgamcamls( . with hy
'hydmbrmnhcamdandwﬂﬂlothermmmdacﬂs&mhassxﬂnphumacm phosphoric acid
or nitric acid) and with organic acids (e.g. tartanic acid, citric acid, camphorsulphonic
. acid, methanesulphonic acid, toluenesulphonfic dcid, salicylic acid, ascorbic acid, maleic

acid, fumaric acid, mandelic acid etc). The preférred salts are the hydrohalides,
especially the hydnochloride: The acid addition salts are preferably prepared in a suit-

The 3-cyano-N-(N,N-dmathyﬂammopropyi)—muMibmyl of fommu!a TS a
crysuallme solid substance wihich hes a relatively good solubdlity in dimethyl sullphoxide,

_ dimethyiformanmide, dhlorinated hydrocarbons (e.g. chionofonm. and methylene chioride), .
alkanols (e.g. methanolamd eﬂmnd),euheramdbenzene Itlsreiunvelydnﬁimlﬂysoln.bﬁ
_in weater..

The acid ‘addition ealts of 3-cyano-N-(N,N-dimeth;

;dfomuhlmcwswmmmmmgwdsdubﬁﬂ)t}mdmeﬂlﬁ
. sulphoxide, dimethylformamide, alkanols (eg. ‘methanol _anxd -ethanol), chioroform,

chi:mdeandwm 'I‘heyaretdlauveﬂydnlﬁuilﬂysolxﬂembenzene,em
andn-hmm =

BCymN{N,N-delhyﬂammopmpym)-ummodbmyd hydmodilmde ('subsmnoe '
pmwddd bv the present invention). .

N ,N- 1)~ od [ h wbsmwe
S -(N Dhmuhyimnopropy)mn ﬁ:enzy ydwchbrﬂe(kwwn ).

3-(hiom-N N-dmel:h h
- -(N,v yﬂmmopropyl)«:mmotﬁbenzyﬁ ydmohlmmde (knolwn

Inbhmnofdxemmomnmnkemm
m-wpmkeofmmmmmesympmsomaufmem&mwasw

.amdmgto Pharmacol. exp. Ther. 181, 36, 1972 AnmhbiuonofSO% (ED,.,)

bemewnedantlhefoﬂnwmg

Substance N ED,‘,, 'mo_l'/.l'it.:r'e_

B0 S C I e

o8 x 100 |

o eax10”

InnhmtwtsmAtherdfomimaSZMd42mnesgreatermvityﬂmnthe'
-ltwoknownsubsmmesBde. S :

Mﬁb&umofthemnomnupmkeexvm:".'.-' o
Anamiogowexpermemmlpmcedumtolhmgwenmderlmsused Thetest

'sdvmmoes .however, injected mtmpemmeaﬂly,themmnmupmhewasmmmd
:::f:erlhmn Unu'eawdratswmusedastlmcmtrdls 'Ilhefclllv;wm::gED,,o va!luesoould :

amdssmhashydmchlomcacndor-

o5

igble solvent such as ethanol, acetoneoracemmrile byuemmmkofﬂ:eﬁreebasem'nh:- :
.the corresponding . non- ~acid, '

o

15

25
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_"'Subst_ance""- . EDsn,mg/kE

0.9
19.0
22

_ InﬂnswwtmbsmmeAasasmwasthbtwolmnwnsubsmwsBdemZI_
and24n!lmessmalllerdoeses -

3.,I_nhlibmonofnhesemtoninm-wpmkeinvivo -
_The action of the so-called “membrane pump” was tested according to the method -

“described in Biochem. Pharmacol. 20, 707, 1971. The following EDs, values could -
ascertained : '

be

Substance - EDs,, mg.’kg"

0.7
12.8
" 6.5

InthﬁstdstwbmceAlsasacnveasmhemokmwnmbsmmesBanldels

'or9t1messma|ﬂecdosw

The following results for the inhibition of serotonin uptake in blood platelets of
- the rat are given as further verification of the antidepressive: acuvxty ofthe inrinodi-

benzyl dmnva!mves provided by the present invention. -

4. I:ﬂ:ibmuonofﬂheseumomnupmkemwm '
- 05 mlofbﬂoodplasmawasn-eaxedmﬂxdﬂemteomemmomoftestsubsmnce
-in 5041 of physioliogical sodium: chioride solution. After incubating at 37°C for 5
minutes, serotonin (C*; 0.1 pM) was added and the mixture was incubated at 37°C
-for a further 5 minutes. The serotonin concentration was determined by means of a
C** measuring apparatus. A control experiment in which no test substance is used was
also carried out. By varying the concentration of test substance (three different con-

centrations) there was determined. that oonoenu-auon which fead: ¢ a 50"/° mhxbmon

of the serctonin uptake (EDs,).

' Substarice | ' EDgg, mmol

OB 000
' 1200

Innlnstestsu.’usuanceAhasa 130 orZOumesgreateracnvxtythanthetwoknown

shbsmnces B and C
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" 's. Inhibition of the serotonin uptake invivo < —

. Rats WBre.gi‘venmw'ioedaﬂyﬂ%rgpeﬁodof4day’s_anim&apﬁeritoneﬂliﬁiw®nof_
. 5.0 mg of test substance per kg. 12 hours after the dast administration the rats were

killed; serotonin was: determined -spectrofluorimetrically -as--described in J. Pharmacol.
exp. Ther. 117, 82 et seq, 1956, and the protein content was determined colorimetrically

es described in J. Biol. Chem. 193, 265 et seq, 1951.

. . Serotonin in nmol/mg |. Inhibitionin %
Substance Number-ot: rats’ - -of protein * '} of the control

Controls | 24 | nas

164 -

I+

A 12 e 409 £130 7 Lonoer

.

B . | e | Cemsam o | 14

c 9 10.91 + 2.11 3

N

1 mg/kg per.day, It will-be appreciated that- the;aforementioned: dosage ranges can
be. extended the

The iminodibenzyk derivatives provided by the present invention can be used as

medicaments; for example, in the form of pharmaceutical preparations which contain
‘them in association with a compatible pharmaceutical carrier material. This carrier
material’ can be an: organic or inorganic. inert carrier material suitable for interel (e.g.

oral) or parenteral administration such as, for example, water, gelatin, lactose, -starch,
magnesium stearate, talc, vegetable oils, gum arabic, polyafkyleneglycols, petroleum

jelly etc. The phanmaceutical preparations can be made up in solid fornx (e.§. as tablets,.
~dragées, suppositories- or capsules) or in- liquid form (eg. as solutions, s i

suspensions
or emuisions). The pharmaceutical preparations may be sterilised and for may contain

“adjuvents such as preserving, stabilising, wetting or emulsifying agems, salts for: varying .

g,N—:dmmethy']ammdpmpyﬂ)qmmmdibenzyl of formula 1 or an acid addition salt there- .

Qonvenient oral dosage ranges Jie at abowt 1 mg/kg per day to about 10 mg/kg
per day. Convenient perenteral dosage ranges.lie at. :?ouitOlmvg/kg per day to about

¢ extended . upwards or downwards dépending o' intjvidual requirement and-
directions of the atending physician. (v .’

S The followiug Examples ilkustrate.the process provided by the present invention:

- Example. 1

. 330'g (4.8 thal) of 509 sodium hydide in. minerel oil, which bas been weshed
“three times with i1 fitre of n-hexane, and 4.5 litres of dimhethylformamide; ‘driéd. over
molecular sieves, are charged into a 20 litre four-necked. fiask provided.with a stirrer,

condenser, thermometer and dropping funnel and having inert gesification. To this

 suspension is added dropwise within ca 2 hours at room temperature a solution of 919 g -
(.2 mal) of 3-cyano-iminodibenzyl in 7 litves of dimethylfonmamide. The mixture js
stirred at 50°C for 0.5 hour, cooled down and treated dropwise at 20°—25°C within - -

ca 1 hour with a solution of 1120 g of N,N-dimethylaminopropyl chlioride in 2.5 litres

" of dimethylformamide. The mixture is again warmed to-50°C and stirred at this tem- .
perature for 3 houss. It is subsequently stirred at room temperature overnight, After. .

completion of the reaction, the excess sodium hydride is decomposed by the slow drop-

wise addition of 2.5 litres of water while blowing’ nitrogen through the mixtuze. The .- '
mixbure is subseqiently poured on to 12 litres of ice-water and extracted once with 20

fitres and once with ‘10 litres of ethyl acetate. The ethyl acetate solutions are washed:

is washed once with 6 litres of water. The ethyl acetate solution #s evaporated in vacuo

10

15

25

35

' ‘once with 6 litres ‘of water; combined and éxtracted once with 6 litres of 1-N hydro- -~
chioric acid and once with 8 litres of water. The acidic-aqueous phases are adjusted -

_to pH 9 with concentrated sodium hydroxide while cooling with ice. The mixture is

“extracted once with 20 litres and once with 10 litres of ethyl acetate. The orgasic phase -

45



-+ 1,583,590

10

~25

- 30

.35

.45

55

60

65

follows: -

without drying, The thus-obtzined residue is fltered with olacne through 6 kg of

. aluminium oxide (activity grade II; neutral). The thin-layer chromatographically uni-
form fractions are :combined and evaporated. There are obteined ca 1230 g of base,
 this being dissolved in 10 litres of isopropanol and treated with 500 mi of 30%, afkanolic
-hydrochloric acid.-until a Congo-acidic reaction ds. obtained. : The solution is warmed
20 40°—50°C for 2 hours, the hydrochloride orystallising out. The mixiture-is then

slowly. cooled down to-room temiperature and subsequenty to. 0°C. The crystallisate

is filtered off, washed with 3 litres of ice-cold isopropanol and twice with 2.5 Litres of

-absolute ether each time. The product is dried over potassium hydroxide in a drying

. oven ‘for 16 hours in vaouo at 40°C. There is obtained 3-cyano-N-(N,N-dimethyl-
+ aminopropyl)-iminodibenzyt . hydrochloride . which, - for further - purification, is . re-

- 1095 g of . 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl - hydrochloride
are dissolved hot in 2.6-litres of absolute ethanol and treated while stirring with 2.6

litres of absolute ether, the product crystallising out. It is left to crystallise for a further

1 hour et room temperature and for 3 hours at 0°C while stiring. The. crystals are
filtered off under suction, washed with 1.5 litres of ether/ethanol (1:1) and dried at
40°C in -vacuo over potassium hydroxide for 16 hours. There is obtained 3-cyano-N-
(angilf_(—':dimenhy'lnmﬁnopmpy'l)-inﬁnodibenzyl “hydrochioride  of . melting point 200°~—
“The 3-cyano-1mm:odubenzyﬂ uéed as tthe starting mamemlam be prepared as
585g (3 mol) of iminodibenzyl are dissolved in 2000 ml of toluene in & 6 litre
flask provided with a stirrer, condenser, thermometer and dropping funnel

and warmed to 80°C (internal temperature). 370 mi (408.4 g; 5.2 mol) of acetyl chloride

are added dropwise at 80°C within 0.75 hour. The mixture #s stirred at-80°C over-

~ night (or for'16 hours). The mixture is subsequently cooled to réom temperaturé using
‘an_jce-bath’ and the excess acetyl. ohloride is destroyed ‘by. the dropwise addition. of

200 mi of ethanol and 1000 mi of water. The mixture is also treated with 500 mi of

-+ether. The agueous phase is separated and re-extracted once with 1500 mil of ether.

The organic phases are individually washed three times with 1000 ml of water. The

-combined organic. phases are treated with 50 g of carbon, dried over:sodium sulphate

and evaporated to dryness in vacuo. The resulting crude product is dissolved in 1000 mi
of ether while stirring and the solution is- stirred overnight, the product crystallising
%.. The crystallisar u;'is ﬁi-teredof_ oﬁand'wa&h&ingfh'a small d -amountofioe—cdlﬂcerhmn.

ere are obtained 539 g of S-acetyliminodi of melting point 95°—96°C. The
mother ﬂnqu?lrhrsevapomwd in vacuo *and:?nerw'ards treated with thlﬂmﬂ of et’he;n;'mc
is poured wwith slight stirring into ca 70 mi of petroleum ‘ether of tow boiling point unti
turbidity sets ‘in and stirred for 4 hours. After suction- filtration and washing of . the

¢ isate with & small amount of cold dﬂler,-ﬁliereisabmﬁneda'ﬁu;thaémountof

~ S-acetyl-iminodibenzyl of melting point 94°—96°C. :

. 1800 g (13.5 mol) of aluminium chioride in 3600 ml of methylene chioride, dnied
over molecular sieves, are charged under an inert: gas into a 20 litre round flask pro-
vided with a-stirrer; condenser, thermometer, dropping funnef with gas-inlet tube’and
exhaust appacatus. for hydrochlomic acid gas. To' this mixture is added dropwise within
ca 0.5 hour at room ‘temperature a solution of 712 g (3 'mol) of 5-acetyl-iminodibenzyl

-in 1800 mi of methylene chloride dried over molecular sieves and the resulting mixture
is left to stir for @ further ca 10 ‘minutes. There is thén -added -dropwise - within 0.5

hour at room temperature 4 solution of 830 ml (9 mol) of oxalic acid monomethyl ester
chioride and 1200 ml of methylene chioride. In so doing, the internal temperature
slowly rises to 33°C. The mixture is left to stir at room temperature overnight (or
during 16 hours):” After' compietion of the reaction, 3000 mi of 3-N" hydrochloric acid
are cautiously.added dropwise while cooling well with ice so that the temperature does

“not exceed 20°C.- Since, in so dofng, tlie- flask content becomes an unstinrable thick
-‘mass, it must be diluted with 5000 mil of ethyl acetate.” The mixture is ‘cautiously
~treated with. 2000 mi of distitled watér:while stirring . intensively. The flask content is
-transferred to'a 30 litre stirriivg vessel and, after treatment with -a further  5000. ml

of ethyl acetate, stirred: The aqueous phase. is re-extracted .once with 4000 mi of ethyl

-acetate. The onganic:phases are: washed five times with 4000 mil of dilute sodium

chiloride solution each time (2000 mi of :saturated aqueous:sodium chiloride solution

~and. 2000 mi of water). Concentration is then carried out in vacuo without drying. The
. water is removed by azeotropic distillation with 1500 mi of toluene. After completion

of the evaporation, there is-obtfained a resin which is dissolved in 3800 mi of methanol
on a steam-bath and charged into:a.20 litré stirring: flask.. The methanolic: solution,

~ “oooled with an ice-bath, is treated, with further cooling, with 4550 ml of 1-N aqueous
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suction. The filter cake is washed

. tion of 28.6 g (0.4 mol) of hydrox;

wdnnnhydmxxdemsuohammnerﬂmmewnperamdoesmemwd 15°C Alfter'
. compietionof the- saponification, the flask content i poured on vo 8000 mi of ice-water

and adjusted Congo-acidic with'ca 850 -ml of concentrated- hydrochloric acid -while

. stirring. T\hemlxmmexsexmuedoncemﬂhnhmandonbemuh4hhesofethyl
‘adetate. ‘The  organic phases are washed -individually six times with 4 litres of ‘water.

Thecmnbmedeﬂaylaoemtephasesaxeoommumedmvacmmuhwtdrymgtoa

‘vohime of :ca 1—2 litres; water-still remaining being azetropically distilled. off with

toluene. The orystal mass obtained. afiter conventration is cooled to: coom temeprature
while stitring, sunedatﬂnstempmmreforz—3 hours, -and -then filtered under

uniform 5-acetyl-3-oxalyi l-iminodibenzyl of melting point.ca 205°C.

658 g (11, 7md!)of ‘potassium -hydroxide are dissolved in. 5 lms'of"m ina
20 :litre four-necked flask provided with a stirrer,” condenser, thérmometer and. inert

gas' inlet tube, the temperature rising “to ca 45°C. 1000g(32mol)of5-'aeetyl--

- oxalyl-iminodiberizyl -are introduced - intothis solution with - inert gasification and . the
_ mamneslefttosurammoﬂ-ba&mperatumof135°Cforabmt24hwrsmﬂl-?

is achieved. The flask ‘content is-cooled down to room tem-

* perature and treated with 100 mi of éthyl acetate in ‘onder to avoid -a-foam" formation.

There is then added dropwise at 15°—20°C within 1.5 hours a solution

consisting-
of 2 litres of water, 540 ml of glacial acetic acid and 448 g (6.5 mol) of hydroxy-

lamine hydrochlonide. After completion of the addition, the mixture is stirred:for
S—SShumammglwlﬂa;kcEthm&imlzmiemﬂmm
mixwure is acidified to pH 1—2 with concentrated hydrochloric acid, the aqueous phase
hswpamedmdreaexmwdmmmsmofmhylmmmmp}mesm
washed individually five times with 5 litres.of water each.time (total 25.litres) and then

_.dmedoversddmnsdqpimemdevamamed ‘The thus-obtained -onude product. is. dis-

solved in 3-litres of tetrahydrofuran and introduced dropwise within:ca 1.5—2 hours
into_12-fitres of boiling water in a-20 litre stirring flask while stifring well -and simul-
taneously - distilling .off -the tetrahydrofuran, whereby: the: imternial

temperature should
.lmea'tbemeen8'5°'Cand 95%C. ‘There is now added dropwise within-0.25 hour-a solu-
bydrochioride in 200 mi of water and the

mxxtu:e:slettuomat90°—95°Cfor5hans.Indueoourseﬁlmmﬂmammm

nﬂ:ber—dnhepmedpﬂmemdmheaqxwusp&mrscbar Whenthlscondiuonsmched,-

ﬂ:emxxumemworked—-upasfoﬂilaws

Thewpemmantaqumdeaabolumonxsdecanwdoﬁandmedwd 'I‘he:esxdue .
is dissolved in 12 litres of methylene chioride and washed twice with 5 litres of.water -
-each itime, The agueous phases are back-extracted once with 2 ttres of methylene

chloride. Iheoombmedmgamcphasesmammmﬂnedtoawﬂmeufabthhues,
the nitrile crystallising iout.. In order to achieve comiplete crystallisation, the mixture

is lefit to stand in a refrigerator overnight and the crystallisate is then filtered off. The -

mother liquor obtained is filtered through a column wontaining 4.5 kg of aluminium
-oxide: (activity grade- II; neuwtral) with- methylene. ohhondeandmeﬂnn-dayer .chromiax

.:ﬁogmpm;ailyumlﬁoxmfmctionsmcombmed . evaporated in' vacuo, The - this-

- obtained residue is' combiried ‘with. the' aforementioned ‘crystailisate and .suspended in

_about 1 litre of ether/methylene chioride (3:1). The suspension., is filtered :and the

_.mmmmwﬂmaMMMﬁma 'methylene chioride.(3:1).
ing.

in vaouo at 40°C, there is obtained thin-layer ogmplncaﬂy umfomm
meltmg pount 164°—l165°C :

SN ¥ 103(0005 mnl)of3-cyano—-mmod1bmzy!lanﬂ025 g(00025 nwl)ofpomsmum '

'acewteamehoawdtozm"c "At ¢his temperature ‘there is ed dropwise within 15.
minutes 1.74.g (0.010 mol) of dimethylaminopropyl dmeuhylcatbamme The mixture
- is subsequently heated to 250°C for 3 hours. The -mixture is then cooled down to-room
- temperatute.: The mixture is treatéd with 20-mi. of water and then extracted twice with
- 20. anll- of - chloroform. each -time. The combined chloroform -phases are’ washed :with
ZOnﬂofwaterandmhenthebasxcconstmuermamesapmuwdﬁrmneutmloonmtueﬂm._'.

by: extraction with.10 wil- of 5%, methanesulphonic acid each time. The aqueous phase

- is.now niade alkaline with 28%,:aqueous sodfum: hydroxide. solution and { with .
: clilorofortn. /After- drying over magnesium sulphate, concentration is carried out under
reduced .ipreSsure.. The ‘residue s distilled at 200°C/0.05 mm¥g. The resulting light
low: di arysraﬂkses spontaneously. - There is -obtrined 3-cyano-N-(N,N-dl- '

jar ; '_."_'"' y'l)-mmmobenzy& of meltmg ponnt 55°—57°C.

with g total of 1.litre: of ice-cold ethyl
acetate and dried in vacuo at 40°C. 'I‘hetexsdbtamedlhm—kyerdmromn _y :

10.

15

3
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55
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- 041 g (0.0046 miol) of copper-I-cyani _ _
: pmefxcgof 5'mi of ziimethy'lfmnanﬁde.- The mixture is cooled down to roomi tempera-

.= 7. 7+ 130 g (0.0036 mol) of 3-bro:no—N-§N,N-dimeuhyilaminopropyl)-iminddi'benzyl and

e are boiled under reflux for 6 hours in the

‘ture, 20 mi of chioroform are added thereto and the resulting mixture is fittered. The

.chloroform phase is washed with water, dried and evaporated. As the residue there .

" remains a brown il having the following composition (in accerdance with gas chroma-

15

25

35

45

- .50

S5

~ rated under reduced pressure. The oily residue is di

pressure. There is obtained 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl in

. the formn of a yellow oil of boiling point 240°C/0.12 mmHg which crystallises over-
- -night; melting point 53°—S55°C, - . : v -

. tography): 72% of 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl, 4% of -
~ 3-bromo-N<(N,N-dimethylaminopropyl)-iminodibenzyl, 16%, of 3<cyano-iminodibenzyl
Y i

and 1%, of 3-bromo-iminodibenzyl. Purification of the arude product can be carried out
as follows: - . } o

- The brown oil is dissolved in 20 ml of chloroform and extracted three times with
10 ml of 5%, methanesulphonic acid. The acidic portion is washed with 20 mi of ethyl
acetate and made alkaline with concentrated aqueous sodium hydroxide. The resulting

-emulsion 75 extracted twice with 20 mi of chloroform each time. The chloroform phases

are combined, washed with 50 ml of water, dried over nﬁmum sulphate and evapo-
stilled under strongly reduced

" The 3-bromo-N-(N,N-dimethyleminopropyl)-iminodibenzyl ‘used as the starting
material can be prepared s follows: . - - R
-1.50 g of sodium hydride dispersion (50%, in mineral oil) are washed with 10 ml

- of n-hexane and suspended in 5 mi-of N,N-dimethylformamide. This suspension is

added: dropwise at room temeprature and within 10 minutes to a soution of 2.2 g
of 3-bromo-iminodibenzyl in 5 mi of dimethyformamide. The resulting- solution is

~ stirred at; 70°C for 0.25 hour, cooled down to room temperature and treated dropwise

with a solution of 3.67 g of N,N-dimethylaminopropyl chioride in 4. ml of dimethyi-
formamide. The mixture is stirred at 60°C for 16 hours and subsequently treated with
40 mil of water. The resulting emulsion is extracted twice with 20 mi of ethyl acetate.

- The ethyl acetate extracts are combined, washed eight times with 50 ml of water and

extracted. three times with 20 mi of 109, methanesulphonic acid. The acidic portion
is washed twice with 20 ml of ethyl acetate and again made alkaline with concentrated
sodium hydroxide solution. The basic product is extracted twice with 30 ml of chloro-

-fonm, dried over magnesium sulphate and concentrated under reduced pressure. The

-‘brown oily residue: is distilled under strongly. reduced p re. There is obtained

3-bromo-N-(N,N-dimethiaminopropyl)-iminodibenzyl of boiling point 230°C

190 g of 3-cyano-iminodibenzyl-S-carboxylic acid (N,N-dimethylaminopropyl
ester) are heated under reduced pressirre-t0-170°C for 3 hours and to 210°C for 1 hour.
The brown oil obtained is taken up in 30 mi of chloroform and extracted twice with

20 md of 1-N' methanesulphonic acid. The acidic extracts .are washed with 30 ml of

ethyl acetate and subsequently made alkaline with concentrated sodium hydroxide
solution.- The resulting basic product is extracted twice with 20: mil of chloroform each
time. The organic solution is washed with water, dried over magnesium sulphate and
ev:iporat'ed. .There is obtained 3-cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl of
melting point- 53°--55°C. ' : '

The 3-cyano-iminodibenzyl-5-carboxylic acid _(N,N-dimedlylmnmdpropyi ester)

used as the starting material can bé prepared as follows: -

.-, 1270 g of 3-cyano-iminodibenzyl are dissolved in 20 mi of orthoxylene. A Light
" gtream of phosgepe, dried with sulphuric acid, is conducted. into the sobution, which

is wanmed to 100°C, for. 7 hours.,Subsequently, the solution is stirred at the . same
temperature for 3 hours and theén the solvent is evaporated. There is obtained 3-cyano-
5-chlorocarbonyl-iminodibenzyl of melting point 129°—130°C. - E
2.89 g of 3-cyano-S-chiorocarbonyl-iminodibenzyl are dissolved, together with
1.13 g of 3-dimethylaminopropanol, in 20" m{ of benzene and the mixture is heated
under reflux for 18 hours under argon gasification. The resulting solution is made
alkaline . with 5 ml of 2-N aqueous sodium hydroxide and washed four times with

70 mi of water-each time. The benzene phase is extracted twice with.50 mi of 1-N

aqueous . methane-sulphonic acid each time and the aqueous phases are; washed with
20 mi of ethyl acetate. The aqueous phases are. combined, made alkaline with con-

.centrated aqueous sodium. hydroxide and extracted twice with 30 mi of chloroform
* each time. The chloroform phases are combined, washed with water, dried over mag-
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" The active. fngredient, the Inctose, the mmize starch and the gelmtinioed maize
starchy ere Intimately mixed with one erother, The mixture is passed through a com-.

i:_nintrdi?zy'l-'s-mi!boxydig-.aoid (N, N-diniethylaminopropyl :ester) ‘i the form’ of a

™ Tbe following Examples illustoate phacmaceutical proparations. provided by the

- Production- of . tablets: - S

| cne8s ©
.ﬁﬁ@@mE =

(]

. ‘The active ingredient, the lactose, the maize starch and the hydrolysed maize
starch are mixzed and grenulated with water to a. visoous: paste. ‘This paste s passed
through a sieve and subsequently dried at 45°C overnight. The -dried granulate is-
: through a sieve and subsequeiitly mixed with the calcium stearate. The. mixture
obimined is pressed to tablets weighing 360 mg and having u diameter of ebout 10 mm.

e Bxample B .

. s

minuting machine and subsequently moistened with water to'a paste;. The moist
mass is passed through a sieve. The moist granulate is dried at 45°C. The dried gran-
aﬂmisnﬁxedﬂmuﬂ%yvmhﬂlemkhm-mm.mgmmﬂawknwpmedm
tablets weighing 200 mg and having a. diaimeter of sbout 8 mm.

R el -.. -!- t - ST . Soierton
" Mai .

. ' - ‘The aotive ingredient, the factose and the misize starch ure intimaiely. mixéd with -
- one’ andther and passed through 2 comminuting oachine; The mixture-is nowmmed

Do | BamkeD.
. Pradiotion of @ perenteral dosage foma: __ N
‘Active ingredient . - . .0 - - 1020 mg -

"+ Water for injection purposes gs.ad L Amt

0
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22.2 g of methanesulphonic acid for injection, 102 g of active ingredient and 400 g
of glucose are successively dissolved in 8000 ml of water for injection in a glass vessel
while stirring at room temperature. Subsequently, water for injection is added untii
the total volume is 10000 ml. The solution is either filtered sterile, filled into colourless

ampoules, gassed with nitrogen and sealed or filled into colourless ampoules, gassed
with nitrogen, seafed and subsequently steritised for 30 minutes with flowing steam or
autoclaved at 120°C.

WHAT WE CLAIM IS:—
1) 3-Cyano-N-(N,N-dimethylaminopropyl)-iminodibenzyl of the formula

0.
A3
COOCH CHoN
_ZCHZ z Nerg ®
and acid addition salis thereof.’
2) 3-Cyano-N-(fN,N—dimeﬂ1ylanﬁnopmpyi)—imjmdibenzyl hydrochioride.

3) A process for the manufacture of 3-cyano-N-(N,N-dimethylamin -
iminodi offomuhlginnhchkn'lmdacidgéithnsﬂmdlereg?&

process comprises reacting a compound of the general formula

LA,

|
M (In

wherein M represents an alkali metal atom, with a compound of the general formula
- CH, '
/
ZCH:CI'Iz(:HaN\
CH,
(1)
wherein Z represents a leaving atom or group, or reacting 3-cyano-iminodibenzyl of

SOeW

| H awv
with a compound of the general formula

R, CH,

AN /7

N—COOCH,CH.,CH:N

/7

R CH,
. W

wherein R, and R, each represent a hydrogen atom or a lower alkyl group or R, and
R, together with the nitrogen atom to which they are attached represent a 5-membered
or 6-membered saturated hererocyclic group, or heating 3-cyano-iminodibenzyl-5-
carboxylic acid (N,N-dimethylaminopropy! ester) of the formula
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. a_ndamdaddmmsalmﬂmeof

. .with a compound of the general formula

- 22 2 g of meulmms:ﬂplmnc acid for injection, 102 g of active mgred'lent and 400 g
of iglucose are successively dissolved in 8000 mi of water for injection in a glass .vessel
while stirning at room temperature. Subsequently, water for injection is added' unti
the total volume is 10000 ml. The solution is either filtered sterile, filled into colourless
empoules, gassed with nitrogen and sealed or filled into colourless ampoules, gassed
with nitrogen, sealed and subsequently stemhsed for 30 minutes wnh flowing steam or
autoclaved at 120°C. _

WHAT WE CLAIM IS:—
13 Cyano-N-(N,N-dimsﬂly!anumupmpyl)-nmmodibenzyll ‘of the formula

CN _
Hs
: Cwa'fchzCHzN\
N CHg @™
2) 3-Cyano-N-{N,N-di tihlannnopmp -iminodibenzyl hydrochioride.
A proows-(or uhem;agufactume ofﬁg-cyvano-N—(N,N-dzgeﬁydmnmopmpyi)-

mbenzyﬂ of formula I givén in claim 1 and acid addition sul'ls
prooess oumpmesreaoumgammpmmdofmegenetaﬂformm

e,

| S o
Moo o (H)

whmemMreptesenmsanaﬂmhmmlatom,m@hacompwndofuhegmemifomuh
,zc_H,cn,cmN\

(III)

whmZmpu-e-senmaleavmgawmorgroup orrmungS-cyano—mmodﬂvenzylof

N )

. the formula

R, . CH; .
AN . /o

: /N-—COOCHg'CH,CH,N .

Ry . - CH,
' : : (V)

_WhereleanngeaehrepresentahydmgenatomoralaweralkyllgmuporR and
. R, together with the nitrogen atom to which they are attached represent a S-memiavered

or 6-membered saturated heterocyclic group, or heating 3-cyano—munod1!bmzy1—5-
carboxylic acid (N,N-dzmethylmmnnprupy'l ester) of the formula
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: 'mmmudibenzydandamdaxddmon salts thereof,
_mdlmfemmetoanyonedexampleslto4

- thereof, when
' ohmweorbyanobkusohenncaleqmvalmdmeof

1,583,590

of reacting, 3-bromo—N—(NN—dnnethyllannnbpropyﬂ)mnﬂdibenzyl of the formuta

CHoCHoCHANS = |
TEE Z\a-vs | V1D

with oopper—l—cyamde, and it' desired, convertmg the base af formuila I obtamed into
an acld addition ‘salt.

4)Aptdo&ssa:ocmﬂmgtoclm3 whemnlﬂlebaseofformuhlrsconvmed

-hnto the i
- 5) A process accoxdmg ‘to cléim 3 ‘or claim 4, wherem N—sod1um—3-cyano1mmo—'

is reacted with N,N-dimethytaminopropyl chloride.

'6)AprwessabcmdnngtodlmmS,wheremtbermcuonmcamedmtmdmethyi— '

at a temperature of from about 20°C to 100°C..
7) A process for the manufacture of Scyano-Na(N,N-dJmuhyﬂammopmpylv)-

8) 3-Cyano-N-(N N-d'zmeﬂay'lammopropyfl)-ammodﬂ)enzyl and acid addition salts
manuf’acmnedbyuhepmcessdmmedmanyoneofdanns3to7m-

9) A pharmaceutical preparation containing 3-cyano-N«(N,N-dimethylamino-
propyl)-iminodibenzyl or an acxd addition salt thexeof in association with a compatible

For nhe Appuoamus,
GARPMAELS & RANSFORD
3 ‘Bloomsb 1:SA
4 ury q«uare
~London, WCIA" 2RA:":
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