[ ERR] - Cyano- |, [ ERR] - di phenyl - azaal kane derivatives, their pre-.pafatidn,
drugs contalnlng them The present invention relates'to -novel
RR| - cyano- |, [ ERR] -di phenyl - azaal kane derivatives, A~ aration, and
[4gs contai n| ng t hese substances. A nunber of @Rboopigp;l
7- cyano- 1, 7- di phenyl - 3- azaal kane derji vati ves have al ready been di scl osed

(cf. Gbrnan Patent. 1, 154, 810). “Verdpam | (1, 7-bis-(C, 4-di net hoxy-
phenyl ) - 3- nethyhaza 7- cyano- met hyl - nonane) and gal | o- panil Ve
(1- (3, 4% Ah f@tlrmﬂ Ja}i%ne/-%ﬁ%‘éa?i"f%’4t15e%?|%9hoxypheny|)

8- net hy R - -2 aini : a¥= aia effoctive of

t hese conpounds novel oun ch are superior to
verapam |- and ggﬂ |§§% éﬁéﬁﬂ % %%ﬁ?? ﬁor%?%f£ wfﬁyﬁpeyanol

di phen I ERR ERR] ,
[:EII%R],yP'E%zR%bF%%‘&] Waﬁrﬁ%{fﬁ?’ Qhéjdl‘f&?% ren J;lbl e!atch[ls ]
hydrogeandhalﬁ@%nc&aw% tHdse fdudoamddy! . [ERR-alkyl, nitro,

[ ERR] - al koxy or [ ERR] alkylnercapto and two radicals in adjacent positions

can together foamnumbzzhdfemedyano-EiTwd tteshpky3oizalkane

1, 3-di oxat etranet hyl ene group, [ERR]. is straight-chain or branched,

sat ur at dérdvayiyaisuhaved aditeady teen Rlsckosedohcht cberm@mRR] is hydrogen
or [ERRL al kyl and mand n are identical or different and each is from2 to

4, and Patept 1a154.83&eof wiMaranamilol Obi T 15— (31 erdinethexys.
phenyl)-3-methylaza-7-cyano-8-methyl-nonane) and gallo-
pémii (1-(3,4-dimeth62yphenyl)-S;methylaza-7—cyano—7-
(3,4,S-trimethoxyphenyl)48—methy1;nonane) have so far

16. proved to be the most effective of these compounds.

We have now found novel compounds which are
sﬁperior to veraﬁamil and gallopamil.
"The present invention réiates to w-cyano-l,w-

'diphenyl-azaalkahe.derivatives of the formula I

- 6
o rRY e RS R
RZ | | - 27 .
@?-_(Cﬂz)m-ﬂ-(c}{z)n 8§ I
R
S r4 . _
where R, R?, RS, R®, R7 and R® are identical or dif-

ferent and each is hydrogen, halogen, hydroxyl tri-
fluoromethyl, CL-Q4-alkyl, nitro, Cl C4—alkoxy or Cl-C4-
alkylmercapto, and‘twd radicals in adjacent positions
can together form a methylenedioxy, ethylenedioxy or

20 1,3—dioxétetramethylene group, R4 is straight-chain or
branched, satﬁrated,or unsaturated alkyl of 9 to 20 car-

S

bon atoms, R~ is hydrogen or Cl-c4—alkyl'and m and n are:

identical or different and each is frem 2 to 4, and



Exanpl es of .suit’able physiologically tole ated acids are hydrochloric acid<:ég>
sul furjic, acid, phosphorlc acid, acetic acid, malonic acid, succinic acid, w
fumaric aC|d mal ei ¢* acid, citricc acid, tartaric acid, lactic acid, .
anldosulionlc aci d- and-oxalic acid. [ERR] [ERR], [ERR], [ERR], [ERR] and
[ERR] are preferably hydro- gen or alkoxy, n_partlcular nethoxy,___ LS
preferably straight- chaln aIkyI of 10 to T. 3 I'n partlcular 11 to 13, .10 .

caran atons andgj can ﬁ.}e)lp\é}yvﬁtgli)gl ic-gli‘i rggggo?ggashave an

asymetric carbon a onlan prep In the formof their

anti podes, cf.  Ger ”ﬁrsxdﬁﬁﬂ% of s3ifble Pigs: .ol ﬂca&i?&%l@%ted@&d&%@

conpounds nay be pr.epared-by.a' process wherein' a phenyl.acetonitrile of

the-formula Il [HRifoorrsrid ERAld, [sEPiR]uri[cEEE]idandthBR]:rhevaclﬂe above -
meanings, is re- acted with a | -phehyl azaal kane of the forrmula I1I1. %ERR] 20

where [ERR], [ERetfcRIyid,[ BRRonim md.dn sweeinfic abdde Aumarhgsaehd, X is
a leaving group, or-b)- an [ERR]:cyano- [ ERR] - di phenyl --azaal kane

derivative of timaleic acidy rﬁil"é‘ilc\/a[cEF'\’I?] t\ﬁi‘i‘élaé'iFERR]id'[ EpRFiceRif: [ERR],

ERR ERR ERR and n. have t he abo nean r h
Eoanung of]thg dosulfonic acid and oigsic acdggs is. eacted mnt a

1.2 .53 6. .7 and RS

R » Ry R », R, R’ are preferably hydro-'

i | o ::gen or alkoxy, in particu’ar methoxy, R4 is preferably
B straight—chain alkyl of 10 to 14, in partlcular 11 to 13,
‘10 carbon atoms and R° is preferably methyl. ) '
N The novel compounds have an asymmetrlc carbon -
'.atom and can therefore be prepared in the form of" their
: antipodes,' of._i German Patents '_2,059!923 - and “
2,059, 985._ '.' _ "' f o |
The novel compounds may be prepared by a’ process
wnerein ' O
a)" a pheny’acetonitrile of the formula II

’f”-,h 1 "7

'where Rl, Rz, R3 and. R4 have the above meanlngs, is re- -

o

x

acted. with a l—phenylazaalkane of the formula III

L _Ts. ' R - o

X-(CH, ) -N (CH,_) ‘ o III
s 6 T8 L
20 where R™, R, R o R , M and.n.have the abuve meanings

and X is a 1eav:.ng group, or

b) an m-cyano-l m-dipheny’-azaa’kane derlvative of the



rul a V [ERR] where [ERR] has the above neanings,and,Y is a’l eaving
:(af , or c) a phenylacetonitrile of the formula VI [ERR] where [ERR],
RR] and [ ERR] have the above neanings, is reacted 10 ‘With a
| s phenyl azaal kane of the formula Il and a com pound of the fornula Vv, or
a phenyl acetonitrile of the for_mél_g_ VII [ERR] where [ERR], [ERR], [ERR],
[ ERR] and m have the above neanings-"and Z is a | eaving group, is reacted _
with a pbemyial Xyl am ne of. the formul.a VI 6 [ERR] -where [ERR], [ERRl,.
[ERR],- [ERR] and n have the -above neanings, or e) an : -
[ ERR] - anmi no- al ' kyl- phenyl-acetonitril e of "tthe Tornul™a | X [ERR] where [ERR], "
[ERR]., [ERR], [ERRl1 [ERR] and mjﬁnmythe Ffove nmeanings, is reacted with a
phenyl al kyl derjvati ves®f . the f&nul a X_LEﬁ']-wgere'[ERR],.[ERELF [ERR], m
and Z have t h&%aR@\ nkanings, dr f) an /\ R L o _
[ ERR] - cyano- 1, K ' éﬁ?hjﬁzé'a'l(lé)ﬁg)gi ye of thel¥ormia X
: . [ BRF : [ ERR], [ ERR], [ ERR] N==RRR, [ ERR] ,[ ERR] , [ERR], m and n
have the _ - H ' | : ) S

- where R', R%, R°, R%, R®, R’, R®, m and n have the

~above meanings, is reacted with a compound of the
formula V

R4

- v
where R? has the ab@ve meanings,and Y is a léaving group,
o . _ _ . .

c) a phenylécetonitrile of the formula VI

- f, c& . | - o -
R? rF
C-H : '
R3zg§z$ I Vi
. -
where B.,_R and R™ have the above meanings, is reacted

10 with a l-phenylazaalkane of thé formuié iiI and a com-
pound 6£ the formula V, or . . '
d) a phenylacetonitrile of the formula VII -

. 1 o o .

- Ren . -

2 d . .

R/ [ I

. C-(Cﬂz)m-z VI ’
R ‘-:) Ly

. . “ R _ . —

Bl o2 .3 .4 .. ' ' .o

where R., R, R¥, R and m have the above meanings and -

. Z is a_leaVing group, is reacted with a:phenyialkylamine
of the formula VIII | ' |

XY



10 above neanlngs is: aIkyIated or g) an (}Eé)
[ ERR] - ami no- al kyl - phenyl acetonitrile of the fornula I X is reacted with an '\ "’
,aldehyde of the formula XII. [ERR] ~5- where [ERR],[ERR],[ERR] and.n

have the,above neani ngs, under re- ducing conditions, or. h) an al dehyde of
the fornUIa X1l [ERR] where [ERR], [ERRl- 4 ERR[; [ERR]tand m have the

above neanings, is reacted with a phenylalkylanlne of the formula VIII

under, reducing conditions, and,’ esired and if one or nore of S

[ERR], [ERR], [ERR], [ ERR]., [ERR] and [ | are alkgﬁy, t he resulting conpound

IS subjected to. ether cIeavage @Ad b, if desi- ed the resulting com 10

Reaction ) can be carsied out, g8 %?%2"83“‘?2{ a1 7i ng a PiEbel o
phenyl acetonitrile of thei-, ormura Il with a base in an inert solvent
‘and reacting the product with a compound. of the fornula III. V%ere
compounds. of t MESFE Rurad Fi RanaRr Fhagh; fispfobpkoaBopd Heahlfgesior o
hydr | des, “hydr g gﬁ &9%053k5§ gﬁgn9ﬁhée%on§eglze of eﬁgaﬂeﬁﬁﬁﬁbltx
conpounds. eferred bases a I Um ami.de powder .or suspension,

pot assi um hydr oxi de pomder, butyl-la&l1tgn1and I|§$ulun di i sopropyl am de.

o 2 i -
§ . _ R @-c-(cm)m-nn ‘ IX
. | | 3 o -
| . , R .

1 .3 p4 5 and m have the above meanings,.

" where R', R%, R%, %, R
1S;reactéd ﬁith a phenylalkyl derivative of the formula

X T _ P |
| R§ IR
R .
R . A
where Rs, R7,-R8; m and Z have the above meanings, or

f) an m—cyano—l m-diphenyl—azaalkane derivative of the

' - o -formula XI S “u o :f-', o T .
3 o R2 N | . ~R" . XTI
. e g C-(CH,)_-N-(CH,) ;= 8

where RY, R%, R, R%, rS, ®’, R8

, m and n have the
10. above. meanlngs, is alkylated, or
.g) an u-amino-alkyl-phenylacetonitrile of the formula
IX is reacted with_an aldehyde of the formula XII -

&S

R | - L XIT
(a (CHpz ), ~CHO - |

R”



Gitkbl e solvents for'thé”?éhctibﬁ include aro- matic and aliphati-c

(4] . . . . . e .

gr carbons, as well as .higher- boiling aliphatic ethers and di pol ar
: [Otic sol vents. -6- Toluene is preferably used.. Reaction a) can also
~ be carried out under phase transfer .catalysis. Sui tabl.e catal ysts are -

. quater- nary ammoni um and phosphoni yn.salts and crown ethers. The reaction
t enperat ure depends.on_t he base used. -For.example, if butyl-lithiumis

used, twhere-RAGtROD RS anarheHaowt tRé 4BOVEOméaniARE] . uaddri feso- dium
am de is used, a tenperature of fromb50 to 150C is preferred. 10
. The readucibngoéondtbipnapdonf the fornmula 1V with a conpound of the
fornmula.V to give a ¢conpound according to the inventjon (process b) may be
carri edhduani aldehudncesthel Sermalah¥IIIor pracess_a). Exanpl es. of
suitabl e’ reactants of the formula -1V are al kane derivatives with a | eaving
group, such as halides, sulfuric.acid esters; tosylates, nesylates or
triflates. In process- 5),Rany(nesired sequence of addition of the )
conpounds 111, V and WR“c e khosen, and the 20 ‘iE;EFnediates do not
have to be isolated.. Re@y€ P.GQ(Uﬂé) e @@ ed out by sinply heating the
reactantzlpnefe(abty_tﬁ . 1, A Solvent can also .be used, but is not -
necessary.  The same applies Rﬁ reaction e).
| eavi ng group _ o ST i}
where Rl,-Ra, 33,;3

In both ¢ases, a suitable

4 and m have the above meanings, is

reactéd_with a phenylalkylamine.of the férmula'VIII under
reducing conditiens, = o |

1 2’ R3, RS’ R

and, if desired and if'qne-or more of R, R

and.Rs

'are.alkoxy}_the'resulting'¢pmpound is subjected to
' 'ether_qleévage, and/6£, if désired, fhé fééulting-coh-

10 ' 'poun& is cqhverfed ihto aléélt'with a,physiologically
‘tolerated acid. . -

. Reaction a) cén be carried out, for example; by
metallizing a'CHeaéid _phenylagétonitrile. of the.
fbrmulé;II with a baséﬁin an'inert-soivent and reacting
‘the product with a compoﬁnd'of the formula III. Where
apprdpriate, itis ai:so po'séib-le té édd the.baé.e .to a solu-

© tién of compouhd;'of the formulae II and III.
Suitable ba;es'include alkali metai hydrides,
hydroxides,.alcohoiatéé. and amidés;.and 5 '

20 . organometallic compouﬁds. Preferred bases aré*sodium
amide powder or éuspenéion;'potaSSium hydroxide'powder,
butyl-lithium and lithium diisopropylamide.-

'-Suifablg solvents for thé'reéction inciude_éro;  
hatic_and a;iphétic hydrocarbons, as well as higher-

_'boiling aliphatic efhers'and dipolar-aprotic solvents.

&

T

&,



Zis halogen, preferably chlorine or bromine. The al kylation f) may be :
effected with a dialkyl sulfate_or alkyl halide in the présence of an acid
accep< tor, eg. , triethylanmine or potassium carbonate, advan- tageously in

t he presence of a sol vent, such as toluene . 7 or. a dipolar aprotic
sol vent, ~ eg. dlne;hylfornanide Met hyl ation can al so be carried out by the
nmet-hod of Leuckart-Wal.l ach, using fornal dehgde/formic acitl... In processes

g9) @pd h), the two reactants of the fornulae I X and Xl1I or "X IT and Vs
VI respect i vel fodnengohs E@ﬁgeaabhueﬂsﬁédUC|ng condi tions. Suitable
sol vents include aliphatic and. argnatlc drocarbons hal oh roc rbons,

ethers, -al cohol s and- Ioﬁ@?"FéPFya cfa. alsd e sasrisd Pyl Qre
f 10 ly f E t abl '
agjghnts i ncl ude %%’R%H Fﬁ% ragngehggh gaéf%g?%?%/]&fsscu' gé}ﬁ elﬂ’«’{%etde%gd?% or a
kel bal t T | d _
aei 0 compl ox nBeEy AnkShiuR RAE broliRbROS fored AL AT Al B0d an

racid). If a catalyst 'sméesea&uaheté SFhLORe | degurfes ff altley vader i €d out
under atnospheric pressure. Reactions a) to h) have been disclosed in

German Patents fsé@4 81forletasp083 ﬂﬂdb@tﬁﬁglﬂﬂ@iumcﬂ egedulthe?@e=- | i shed -
Appllcatlon DAS 2,263,527, German Patent 2,631,222 and Gernman Lai d-Open”

Appllcatlon DCSaGtQ&A 2§1cafhmed suaratn@rmmiaﬁ|eos-IGO%Gu3andrﬂﬂe&94\/
; ' - dium amide is used, a temperature of from 50° to 150°C
:is preferred. ' . o _ _
ic - - The reaction of a compound of the formula Iv
with a compound of the formula V to- give a compound
"according to the invention (process b) may be carried Out.:ﬁ.
-in a manner simi’ar to that for process a) | '
Examples of suitable reactants of the formu’a
-IV are alkane derivatives with a ieaving group, such as-
;-halides, su‘furic acid esters, tosylates mesylates or
j“triflates. | . | _'
_ In process c), any desired sequence of addition
.":of the compounds IIIi, V and VI can be chosen, and the
) '.20.'f_ intermediates do not have to be iso’ated. _' | .
IR “'I-.'a Reaction d) may be carried out by 51mp1y heating the.
ﬁ 0 1 _reactant, preferably to 120-180°C. A solvent can also
be used, but is not;necessary.--- The same applies to
reaction e)' ‘ in bothfcases, a suitable_’eaving group ;,
" 2-is halogen, preferably chlorine or bromine.t ' -
The a‘kylation f)may be effected with a dialkyl
'sulfate or a’kyl halide in the presence of an acid accep—

,.tor, ég- triethy amine or potaSSium carbonate, advan-

tageously in the presence of a solvent,_such as toluene



, X o X- X and XTI mhlch have not yet: been des:-cribed can be pr epar ed

follows: The conpounds |V are obtained by reactlng a phenylacetonitrile

¥/) with a 1-phenyl -[ ERR] - hal oazaal kane (cf. Il11) in the presence of

ddi um ami de in toluene. The conpound VII can be prepared by reacting.a
T-cyano-| - phenyl - al kane (11) -wi th chl oropropanol and then reacting the

‘resulting al.cohol -wth, for -exanpl & =thionyl chloride..The conpounds | X ar.e
.obt ai ned by reacting. a phenyl-acetonitrile derivative VIl with an Nt
al kyl anmea . diilpelsub Spaedds. @IOWW:O%I ad)iwyﬁrf&ﬁaﬁaéﬂ-def'or exampl e, by

hydr ol yzi ng a phenyl acetonitrile Vi cetig.ac reducing the °
- étter My&a@qmaamglﬁ?eheeﬁﬁrtr#?& éﬂ‘-&»ﬁ’éﬁy ?F MIdgwith t hi onyl
chloride. 10 he co ounds. X y reacting a
- I(-](c:yalnﬁQ)“"éﬁ?ét'rﬁn Wadihagt (‘ﬁj)“ ifleﬁﬁé%/ EO&EE% réE‘\:q#c;aza- * d- ?(ll r?ne
. (c in presen m SLnent Q/HOUNdS
9?(ﬁﬂﬁﬁ%ﬁfeé) %Q{ a8 n;ﬁval Hor

‘are Obtained b cyano-1’ kane (II) W th, an

“[ERR] - Z*aﬂ’a'ﬁ'ﬁhtd% %ﬂfre a"E. 2 %eL r e Rlard \ﬁﬂe RRFRERrlly Sk worsai de in

t ol uen e resulting product wth acid.

Hy dr oxygenthed i dnd s ié&ﬁﬂingwconditfaﬁg di phenyl - azaal kare. .derivatives
of the . formula . | -~ -can be 20 obt ai ned fromthe correspondi ng

al koxy deri vat igigstdnl e tdeveart s virgel udehi aliiphat e and rAramakiic usi ng
concen- trated hydrobrom c acid, a boron trihalide (chloride or
hydrocarbons, halohydrocarbons, ethers, alcohols and
lower fatty acids.- The reaction temperatures are from .
10 o tb 150°C, preferably from 20 to 70°C.
Suitable reducing agents include hydrogen in the
presence of a catalyst, eg. PtOZ, Pd/C . \;;"]_“
'or a nickel or cobalt catalyst, nascent hydrogen ob-

tained from a metal and an acid, complex metal hydrides

(eg.‘ NaBH4) and hydride ~doncrs (eg. formic acid).

If a catalyst is present the reduoticn is pre-
ferably carried out under atmospheric pressure.
| . Reactions a) to- h) have been disclosed in German y
Patents l 154-810 1, 158 083 and 2,059, 923 German Pub-
20 lished' Application DAS 2,263, 527 German Patent
. 2,631,222 and German Laid-Open Application DOS 3 034 221.
Those starting materials of the formulae IV,
;VII IX, x, XI and XIII which have not yet been des-~
cribed can be prepared as follows.
The compounds IV are obtained by reacting a
phenylacetonitrile GHD with a l-phenyl-m—haloazaalkane
(cf III) in the presence of sodium amide in toluene..-:

* The compound VII can be prepared by reacting a



bromi de) or an al'kal,i metal nercaptide in a dipolar aprotic solvent. The
novel conpounds are " useful - in treating serious functional disorders of s )
t he cafdiovascul ar sys-_ tem as wel | as cardi omyopat hi es and angi opat hi es.

They have,a cardi o-protective action .in cases of hypoxic and ischenic.

heart di sease, non-coronarogeni o nyocardialg . damage, .taghycardi a and

arrhythma. ° -Because of the anti hypertensive and anti aggregating - '
conpanents of tiie¢yanéliophenybyalicdndl SO pavirte CH XY rdpeidntd kirgh bl oed
pressuré and circul atory disorders. -- They relax the snoeoth muscl e,

and ‘can t her ef otkehereseting othe xesmiktirigrakeshdlawinth,s ot xamglee,
vessel s, the bronchi,. the-ureter and the gastrointestinal tract, as well as
for tocolysis. Fhiomgknehkoridey inhibit secretory processes, which play_a
part, for exanple, in ulcerogenesis (release of ‘10 aci-d), as well as

i nhi biting-allergic reathfofempoundslih@re Atpfatidameactdng &fective

T Rl R A Rl
Chont aheously Hyper t cnoTie PRvECHires of Pie TR X Hre hanbs ™ ©
on the talis of T3D KL e e e ¥ 2,
6. 24 and, wherghésyracetic HeidpWedwdims the KffieY Uridchlorinating
. tﬁe resulting alcohol,'féf example Qithfthionyl“chloride;
10 The CQﬁpounds:XI'are:obtéined.byureacting a
l-cyano;l—phenyl-alkane.(II) with a 1;phenyl-m-haloaza-
- alkane (cf.'III)'in the presence of sédium amide in
toluene. . - | | _' | i | | |
The.coﬁpouﬁds XIII are oﬂtained'bj reééting a l-
" cygnoLl-phenyl-éikané (II) with an w-haloaldehyde di-
ethyl acetal in the presenéé of sodiuﬁ amide in toluene
and:then-tréating the resulting product with acid;'
HydrdngSUbS#ifufedl<&cyan6-1;m;diphenyl-azaalkanej{
_gerivétives of the férmula-' I can .'bél
20 i obtained from thé.correspondihg'élkoiy derivatives by
ether'cleaﬁége;-wﬁich éaﬁ'be cafried out uéing concen-

trated hydrobromic acid, a-boron trihslide (chloride or

ia

bromide) or an a;kali metal'merbaptide in a dipolar
aprotic soivent. _ '
| The novel compounds are useful.in treating-
serious functional disorders of the cardiovascular sys-
tem as well as carﬁiom&bpathies énd angiopathies. They
.have a cardio-proteﬁtivé:éetion in cases of hyﬁoxic and
ischemic. heart disease, non-cordharogenic myocardial

L4



ti gQ, The dose which reduced the systolic pressure by 20% taking.into
deration the values fromun- treated control aninmals, was ".taken * as
ED 20% Verapanil|l was used as theconparative substance. 2.

arrhythmc action To deternine the antiarrhythmc activity, the

. Substances were administered orallyyge-rats . '-10- (Sprague-Daw ey, wei ght:
200- 250 g). 5 hours-later, the animals were anesthetized with sodium "

-t hi obut damage altgcto®angilay and arrhythmiia. ne - \Beausieusdt] thet r avenous| y

(dosage rate: 0.005 ng/kg.ninute) as the arrhythnogeni c substance 6 hours
~after ad@htihvpentensiye and @nidaggmega ting) compapents oft theirt aariBQCs of the

unt r eat ani nal .. shomgg.arrhythnias;“the onset . .of which can be del ayed
dose-.des:g’rﬁifem o, e Hsed Boh treakdes MHeh bleod Pnessineeni hg of t he

aconiti i nf.u-. 10 Si 4 ([ ERR] %, by a dosage of "in . each case 46.4
ny/ kg o;ﬁ{dn% j’[%ecé"t]l.asttﬂfgt a%ie%qv\%eg%det er ni rf)ét&e%vé'reg‘ﬁm %e\/\/é"g‘ Y as the
conpar aty bg%ﬂp 3 |0 Lect | actJ gaist poxi ¢ cardi ac
netabol%%%?ﬁ%@or er%%& ﬁrgggﬁgggép!e?%%%?p éﬁg%gyjégbh p_o§ hates in the
nyocar dizuRiely spdti Y ithHed vesstS, theVbiopchieithldl ure¥d350 9,
anesthetic: thiobutabarbital 100 ng/kg i.p.):-was produced by standardi zed

r espir atangh thel igastrointeetitel craet,ast wee1( 3% ForO2bcolyEig.crea-

Furthermore, they inhibit Secrgtory processes, which

-play:a-part, for'exgmple, inlzlcerogénesis (releasé'of
10 aéid), és weii,és 1nhibiting5ailérgic réacéions,ll The
novél compqunds.are.very éffeéfive when'adminisfered 
~orally,. and-haié a:iongﬁlastiné agtion.: By |
-Thé'fo;lowing methods weré used_fo demonstrate
_thelpharmaéological actions: .
1. Antihypertensive_action
The substances were admiﬁistefed orally to male
spontaneously.hypértensive.rats (SHR)_df-the_Okamoto
stréin'(weight.: 300-400 g).  The systolic blood =
- pressure was détermined non-operatively on the tails of
- 20- _thé.raés-by piezo—cf&stal'measurements before'and_a,'s,.
24 and;_where.felevant,-30'hours after  administfa-_
tion;_ | _ . |
* The dose which_reduced the systolic pressure by
20%, taking into consideration the values from un- |
- treated control animals, was taken és the ED 20%.
Verapamil was used as the cdmpa_rative substance.
2. Antiarrhyfhmic action _ )
1o determine the éntiafrhythmic actiﬁity, the

substancgs_ﬁere.administefed_orally to rats

P



20 tine phosphate was. 'determ-n—edm “using the freeze- stopping ._

technique (liquid nitrogen),in nuscle sanples fromthe apex of the heart"
t he netThod of Lanmprecht et al., 1974 (Lanprecht, W, P. Stein, F. Heinz and
H. Wi sser: - -Creatine phosphate, in:. Bergneyer, H U., thhoden der

enzynatlschen Anal yse, Verlag Cheme, Wi he|n1 2 1974 1825-1829). The
o .

t est -substances were. adninistered-to the Still conscious anlnals 6 hours
befQre the oxygsprdghe=pawtsey,wesghtat200-250 ghe pes deoupgelaltéf ortinee
bet ween t he creati ne phosphate concentration in'the myocardi um of

“ani nal s pretr eahdnadist Werbe anesthatiisteshcel thnsodivmt tiiobutakarhitaht ed
hypoxi ¢ control aninmals was deter- mined. Verapanil:was used:as the’

cogparatlve sub3panwe/kg. iopkételebcﬁgﬁFégatV%ﬁ 1%%?%?@|%@t%§Y?QPP§%%

t d t d ly t Spr wl 200;.250

o A hour ok eepaga. Pates <6 AbbunkTdnnFalesi R R & ém#m%r

th n t t t '

gen?ilfugatlgneﬁéﬁg IC lgnﬁPﬁﬁ% gk%%p[éﬁﬁ&ﬁkéﬁ??ﬁ%@ﬁpﬁgtgh@eng ggregat i on

was neasured p al ggddghbi foF ERRe GfbFespEgENt ration
?2 gegébﬁ ! 8. Q¥ hiln ‘% ghei PG

of 10 mmles/1 |'agen - tago "concentration of 0.02 ng/m), in a
Mark 3 Born Agghemaftkfbwed ;bghganmmugycbnegensetexeftmnﬁknﬁnéancond was

used as a neasure of the aggrega- tion. The dose whi‘ch inhibits the
collagen i nducee delayed dose-dependently by antiarrhythmic drugs.
The relative lengthening of the aconitine infu-
'10'_ sion period (A%) by a dosage of in each case 46. 4 mg/kg
| of .the test substances was determined.
L Verapamil was used as the compa*ative substance.
3.i Cardio-protective action against hypoxic cardiac
metabolism disorders |
A drastic depletion of energy-rich phosphates in
: the myocardium of ~an2sthetized rats (Wistar,-
weight: 250-350 g anesthetic. thiobutabarbital
-..100 mg/kg i.p. ) was produced by standardized respiration'
-with an oxygen—deficient mixture (2% of 02) " The crea-
20 tine-phosphate was determined, _using _the freeze—
K . stopping technique (1iquid nitrogen),in'muscle'samples
| | _from'the apex of‘the heart'by the method of Lamprecht
et al., 1974 (Lamprecht, W., P. Stein, F. Heinz and H.
- Weisser: Creatine phosphate, in: Bergmeyer, H. U.,_
- Methoden der enzymatischen Analyse, Verlag Chemie, Wein-
heim, 2 (1974), 1825-1829). -
" The test substances were administered to the
still conscious animals 6 hours before the oxygen-defi-

- cient respiration. . The-percentage-difﬂmxmme between the



'.pIateIet aggregatlon by 3396mas taken as the ED 33%) 20 '
. Mefapani | was used as the conparative substance. 5. Antlallerglc actlon
' ¢) nodel of passive cutaneous anaphyl axis (PCA) was used'for .this test.
thetized nmale rats (100 140 g) were sensi- tized by intraderma
) jection (shaven dorsal - skin) -oftl0-1 ni of an.oval bumi n anti serum
.. After a sensiti- zing period of about- 48 hours, they were treated with the
test sugBeakiee pheaPhalifi apaeeatrahion in the cryQaaréium| afency periods
(2, 6, 12 an 24_h-urs the - . -12-. experingental animals-were injected
_“-|ntraveﬁBﬁ§PgsmPFﬁ éﬁ?'ﬁgﬁmEﬁgﬁstﬁﬁg eSUBFEANGR. andhethatnal s were |
© sacri - ced t ] nd the - dorsal
..skin weéfren%bgdsgﬁgeéﬁéscgggg*gg n@%éf ?%Pﬁﬁig gg%nﬁgF gurface nmeasur ed.
The ant ghggrglc action -was quoted as .the relda- tive inhibition ([ERR]% of
- the dlaneter of the colored spot. Verapantl was used as the Conparative

subst ance. TablVeﬁapaﬁmllhageﬁgeasasetﬁst¢ompaﬁ@@ﬂt@n§@U§tan@UDer- 10

tonic rats (SHR), peroral adm nistration Substance Loweri ng of _
systol|4.bIBbdteletsaggrégati&h—inhibitingEibﬁﬂem(ng/kg) 1) anple No. 2
hrs. R A 2) 6. hrs. R-A2) 24 hrs. 3 : 0. 93 14.1
1. 46. 18. 7 19The substancgs were3a@minist@rgd orallx Uq mah@ 4 o

' Sprague-Dawley rats (200-250 g) l hour after ' ad- -
_ i ministration, samples of blood were taken under ether
10 anesthetic;iand platelet-rich_plasma was obtained by
'centrifugation'(SOO g, 10 minutes"at 4‘0). . The plate-
'let aggregation was measured photometrically, with the
.t addition of MgCl (end concentration of 10 mmoles/l) and -
Collagen Stago (end concentration of O 02 mg/ml), in a
- Mark 3 Born Aggregometer.- 1_The maximum change in_ex-
_ tinction/second was used as a measure of the aggrega-
tion. c o o .
The dose which inhibits the collagen—induced
platelet aggregation by 33% was taken as the ED 33%._,
20 .' _d_' Verapamil was used as the eomparative substance.

- 5. Antiallergic action

~ The model of passive cutaneous anaphylaxis (PCA)

-

was used for this test. .

Anesthetized male rats (100-140 g) were sénsi-
tized by intradermal-injection (shaven dorsal skin)
of 0.1 ml'of.an'ovalbumin antiserum. After a sensiti-
zing period of about 48 hours, they were treated with -
the test substances (oral administration) ' After

various latency periods (2, 6 12 and 24 hours), the
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3. 41

58. 3 Vbrapaml

et o WME - e ——— i e . me - =y ...-.- I. .é-..... .2:‘7. i - . .
46.4 42

3T
.10. 2 2. 02
. 23.2

P L

6.6

1.00

3012 12.5 25
- 10.3 - - 2.25
20.6 ° 1. 00 - 1)
2) RA

reduces the' systali'c bl ood pressure. hy 20%.

verapam | “ =l .00
or al
aconitine inf us¢

my/ kg,
107 7

128 13

-88 16

86.24

104. 53

adm-ni st rat i on.

-13- Table 2: Antlarrhyt

Subst ance -

-antigen/Evans bltiegi%c%htion.

) ficed in each ca$8 B minutes after the injec't]imﬁw _

"the |

dorsal

63

c action,
" “Lengt: hen| ng of .the from Ex-

%ﬁi%tiﬁ@fﬂam&é\‘qnﬁected intravenouslg with a2 S

6.8

Dose whi

‘Rel at.ive activity;

rats

dose:

The animals were %&crlﬁ-

50 23

.skin was removed and the circular blue

stain on the inner surface measured..

- The antiallergic action was quoted as the rela-

.tive inhibition (A%) of the diameter of the colored spot.

Verapamil was used as’ the comparative Substance.

Table_ _l. Antihypertensive action, spontaneously hyper— |
10 - - tonic rats (SHR) peroral admin_istraticn |
Substance Lowering of - sys'tolic blocd pressure
| from Ex-. ~ T ED 20% (ma/kg) 1) |
. ample No. : o _
- . 2 hrs. | R. A.2) | 6 hrs. | R.&.2) | 24 hrs.
3 4.9 0.93 | 14.1 1.46 [ 18.7
‘19 - 7.5 | 3.00 | 19.8 .| 1.04 | 46.4
20 3.7 6.27 | 6.6 3.12 | 12.5
25 6.8 |.3.41 | 10.2 2.02 .| 46.4
42 . Jro.3 " | "2.25 | | ss.3
- Verspamil  [23.2. | 1.00 | 20.6 | 1.00 | ‘=-

. 1) -Do'se which reduces the 'syStolic bl_ood.pr_'e'ssure by 20%.

2) R.A. = Relative acti'vitj;

verapamil =°1.00

46. 4




' - : 53 59 y _ 61 61.
62 o - 86 63 . o 70 .67
70 - 5972 96 75
'L Verapam | . . -+ 29 1) 1) not S|gn|f|cant 14 Tabl e 3

- Cardi o-protective, action 6 ‘hours afgtgr-oral administration to rats.

. Subst ance Dose-with maxi- - Creatine phosphate from Ex-

mum ef f adbiegfdey . Aoaricantiryetdtindie iae g € Mits, dose: 46. 4. mg/kg, the <

 _nyocardium -deviation fromthe control, in %3 46
o+ 77 5. - e eraITadmInistratiqm-69Mz_ . .40' . + 49
&4 _+ 35 10 40 ~ +35 16
40 .o +gifbsthince | LeHythening of thet 51 19
.+ 38 20 o from Ex- - acohi¥ine infusion time (&%)
ample No. . : _ - ' -
3 - R 122
s 107
. SN e
12 SRS 128
i3 ' 188
14 T es
s . 88
25 - E O3
1 e . s0
23 | L 8
24 ol es
* 25 ... 186
47 . 104
.83, _' B 63
" 58, . 83
6L ;" . _ §9:'
- 62- : . - . - 86 .
] e N
S  §7.1.. . A o
.72 I 7 g
LI ' - 71 |
Verapamil - .29 1)

1) not significant



65 . 40 | .;.53”4
20 +80 VErapan1I '

S|gn|frcant Tabl e 4:

0

40 - +

+ 38 75

91) 1) not

Pl at el et aggregatlon i nhi-biting action 1 hour- aFter~

~orat adnlnlstratlon to rats Subst ance I nhi bition of from Ex- "
_aggregatlon anple No. ~ED 33% (ng/ kg). 4)143- . ¢ 9.66 :
4970 . 119 75 90. 2 Ver apam| 2) 1) Dose mhlch

i nhihits coIIégbblensucecapbabebebtagglﬁﬁaac&hobyésbunE)aﬁ gBseral 46.4

mo/kg has no'ant i agar e0aLpdndGiaRion go. rekd. - Table 5 Antiallergic
action after oral administration of 21.5 ng/kg of test substance -PCA rats.
Investlgatlon of the period of action. Substance % :
i nhi bition from Ex- TNO.
6 - '_12'-"EX %tg%ce ' Dose wit. 4 engy PY E}ggtinehgﬂggpﬁate
- _from Ex- | mum. effect,mg/kg |concentration in
- ample No. . E "+ | the myocardium,
Co deviation from the |
control,in %
.. a3 40 C+ 77
5 20 + 69
’ 7 - 40 + 49
'8 40 _+ 38
10 .40 + 35
16 40 '+ 50
17 - 40 + 51
1g - 2 + 38
20 - 5 + .38
B ol 40 . +.38
N 20 - +.80 -
_Verapamil 40 + 9 1)
1) not significant
Table 4: Platelet aggregation-inhibiting action 1 hour
' after oral administration to- rats
Substance Inhibition of
- from Ex- aggregation, )
. . " ample No. ED 33% (mg/kg) 1)
.3 9.6
« 6 -49
70 119
.75 .. -90.2
|verapamil - 2)

1) Dose which ihhibits collagen-ihduced piatelet
-aggretation by 33%.
2) A dose of 46 4 mg/kg has no antiaggregating

action.



15~ 40 -83 68 VErapan1I 53 - 50

Y _ 31 The conpounds accordi ngto the invention have the follomﬁng
9ct/ons: 1. Antihyp.ertensive action' The antlhyperten5|ve action of the
conpounds according to the invention on SH rats (Table 1) is gen- 10
_erally nore pronounced than that ofysver apami | . There is also a
~significant inncrease in-the period-.of aetion. In contrast to verapamil, =
whi ch. woabiaestecAnveanlefgecsabtebhahfﬁeseonai1aamﬂgikgrat1en 24. hours, -5
t he ot her substances (in particular. those from Exanples 3 and 20) stil
have an anti hypero€n2ive mglkgnofit testsspbshance.tine. 2. Antiarrhythnic
acti.on The conpounds accordln% to the invention listed in Table 2 | engthen
- the aconitine i nfBGAonagesi odInyestdgabbon ofothemanire 98) to 188%
(Exanple 13). They thus differ clearly fron1verapan1| whi ch has no

si gni fi cant ef f ecBERCBeoni t i ne- i nduced arrhyth- mas in rats in a dose of -
46. 4 ng/ kg.. -16-- 3. “Cardio- protective action The Exanpl es..sunmari.zed in

Tabl-e 3-sheah+hae—e+e+—-deeee—-e#—2—4G—ﬁg+kg—e+—%he—eeﬁpGUﬁde—eccord|ng to
t he i njeSubsbahage 3 S|gn|f|cant ¥aidhdbptdoncti ve action.. Thg conpounds
from Exaﬁ‘pbﬁsE&- 5 gmre—68—trave—a : ' .
_ ample No. .} . Latency period in hours ' ’
2. | s .12 24 )
3 - s |4 | 8 | - es8
_ Verapamil |83 | '850 R R -1

The compounds according‘to the 1nvention have
the follow1ng actions. _- ' -
-1,- Antihypertensive action
' The antihypertensive action of the compounds |
'according to the invention on SH rats (Table 1) is gen-
10 'erally'more:pronounced.than that of verapamil,_ There R
isfalso-a significant inCreaSe-in the period of action.
: In contrast to verapamil, which was ineffective at the
sublethal dose of 100 mg/kg after 24 hours, the other
'substances (in particular those from: Examples 3 and 20)'
:still have an antihypertensive action at this point in ' o
time. N PR |
2. Antiarrhythmic ‘action
The compounds according to the invention listed
in Table 2]£mgﬂM¥1the aconitine infusion period by from
20 50% (Example 19) to 188% (Example 13)
o ‘They thus differ clearly froém verapamil which
'_has no significant effect on aconitine induced arrhyth- ;

mias in rats in a dose of 46 4 mg/kg._



particul arly powerful action. Under- t he sanme experinmental conditions,
verapaqu provi des no significant- protective action up to the maxi num
tol erabl e oral dose of 40 my/kg. 10 4.  Platel et aggregation-inhibiting
action O .the novel conpounds, those fom Exanpl es 3, 63 and 68 stand out

by virtue of a detectabl-e.inhibi- -ting act t8n=on col I agen-induced pl atel et

aggregatlon on - pral ni str tor (Table 4). = Under -the same ex-

periwental con tlcﬁﬁ?éq é%?ﬁ##?(ﬁ?ﬁiﬁ%ﬁidose of vérapanil of 46.4

ng/ kg still has no effeg ﬁﬂgr@gﬁi & action

On the nodel of passive cutane&éé anap axl's Eﬁy]Tal%$ rat ég%onpound

according to thgranvepidsaa (B m%é%)k%mr %H&%déﬁﬁ}d E@EGL irfgf 91 ©
ation o ep

action after "oral administration (Table I nvest | irod of
action showed ttatthdelneemoln e a BiEnit R 8 dar I ieRIdide action

after latency periods of 12 and 24 hours than the conparison conpound ver a-
panmi |, and therag®ienhas a conparatively |onger period of acti‘on. The nove
conpOunds can be adm nistered orally or parenterally in a conventional

manner.  -17- The dosthg eRpRoundsfrdm Fagaa;pma,t iSorangh G 8mbiaylet 2of t he
patient and on thé Touté of ~admmrstrati onr——* ---As-a—+ut-e,~t-he-dai Iy dose- --
of active conpmarticuliamiy ’powea:lf@llt agtione 10Umgekgtbe Semc} expghimentahe

case of ora
. conditions, verapamil provides no significant protective

action up to the maximum tolerable oral dose of 40 mg/kg.'

10 = 4. Platelet: aggregation—inhibiting action

Of the novel compounds, those from Examples 3,
63 and 68 stand out by virtue of a detectable inhibi-
‘ting action on collagen-induced platelet'aggregation on
oral administzation to rats (‘I‘able 4) ' .Under the same ex-
perimental conditions, the maximum tolerated dose of
verapamil of 46.4 mg/kg still has no effect on- platelet
aggregation.
5. Antiallergic action
_ - On the model of passive cutaneous anaphylaxis
20 - in rats, the compound according to the invention (Ex-
ample 3) has a long-lasting antiallergic action after
- oral administration (Tabie 55.'. Investigation of the
' period of action showedlthat the compound has a sub-
stantially more pomerful action'after latency periods
of 12 and 24 hours than.the comparison compound vera-
pamil, and tnerefore_has'a comparatively longer period
of action. | . '
| " The novel compounds can be administered orally

or parenterally in a conventionai manner. -



e Bamamm me e me =t e s enem e eemmas e

mnlstrat| on, and from O. Oltol 0 g/ kg of body WEI 'ght. '.i.,n fhe case of
0

Ay ent eral adm ni'stration. In normal cases, the daily -doses adm nistered
e from1 to 5 ng/kg orally or from0. 05 to 0.25 ng/ kg parenterally. The
rovel . conpounds -may be-enployed in the con- 10 ° ventional solid or liquid
pharmaceutical forrs, such as taklafs-filmtablets, capsules, powders,
granul es, dra- gees, suppositories, solutions or netered aerosols. These
are prepared i nThecdosage | depéndsnorer thenagd precomdstponm -apdse the active iy
conpounds can be mixed w th the conven- tional pharmaceutical auxiliaries,

. such asweighttohithe oeatiemt | 2rd son pEke cramate vof  adminbstoationegrati ng
agents -flow control  agents, .ptasticizers, wetting agents, dispersants,

emul si fA%rd TabE ve?ﬁ‘% L1 % 4R9E R R BV R ORRIUAG (%ITO‘“H Sucker, P.
Fuchs a - P zeut e, Te oIo Thi e Vérlag, :
St ut t gat '}?c}ut 3%5“ t‘? S‘E%%{]f%n%‘p% o"fﬁ@’hgd“ho'f %od?‘rft fFPfromo0.1 to
99% b ac, followillustrate
theol%ven-ﬂi‘is'ﬁ%ai‘[’ﬁ?n éﬁ yer ronﬁfxggﬂgﬁy mas rried out with

Silica i ﬁ@@%&é%p@éﬁ& f&&aa&m?fé%fm&o zonerg fromE. Merk).
EXAMPLE 1 1, 7-bi s-(3- Et hoxyphenyl ) - 3-net hyl aza- 7- cyano- nona ecane 20.4 g.

(0. 06 médepabicAsesyankne -d2E Y haog@d cadmini § té et adee (PFewar egb by phase
transfer-catal yzed. al kyla- * tion of 3-ethoxyphenyl acetonitrile wth
1- br omBlowgk@eyrally as-from Q0D P (V.26 mgflcg prrenterally.

o 1- chloro 4- et hyl aza- 6- (3~
: he novel compounds may be - employed in the con-

10 ventional solid or liquid pharmaceutical forms, such as
| | tablets, film tablets, capsules, powders, granules, dra—
gees, suppositories, solutions or metered aerosols.,
These. are prepared in a conventiomal manner, and for this pur-
_pose the active -co_mpouh-ds'c'an :.be mixed with the co—nven-. _
tional pharmaceutioal_aukiliaries, sooh_as-tablet'bin- _
ders, fillers, preservatives, tablet.disintegrating
- agents, flow control agents, plasticizers,.wetting
agents; dispersants,.emulsifiers,:solvemts, retardants
" and/or antioxioants (cf. H.. Sucker, P.'fuchs and P.

20 Speiser: Pharmazeutische Technologie, Thieme-Verlag,
Stuttgart), The.formulationslthus obtained normally _'
.contain.fromso.l to_99% by weigﬁt of the1active compoumd,

The Examples whicm follow illustrate the inven- |
tion. Thinélayer ohromatOgraphy was oarried'out.with Silica.Gel

60 F 254 on TLC=p1ates-with afconCentration zone (from E. Merk).

o EXAMPLE 1

1, 7-bis-— ( 3-Ethoxyphenyl ) -3—me thylaza—7-cyano—nonadec ane
._ 20.4 g (0.06 mole) of l-cyano-l (3-ethoxypheny1)-

'tridecane (prepared by phase transfer—catalyzed alkyla—

tion of 3-ethoxyphenylacetonitrile with l-bromododecane)



et'hoxyphenyl ) - hexane [ prepared from N néthyl - [ ERR] - ( 3- et hoxy-
phenyl ).-et hyl am ne and ZX- brono- 3-chl oropropane by a nethod simlar te that
descrisbed in Arzpei m-Forsch. 28 (I1) (1978),2048] were dissolved in 100 ni
of dry tolu- ene in a three-necked flask provided - with a stirrer, dropping
funnel, reflux condenser and thernoneter..38.3 g (0.07 mole) of a 30%
strength suspensi on of - sodi um am de i-n toluéne were then. added dropw se: at

from100 to 11Q@d 1809 g \(OLbe mbleni 68, 1a8H16rb-AnEtWRSaganti-(ged under
reflux-for. a further 90 mnutes. The-resulting reaction solution was pouréed

into 200 m ofethexw@henyadehehaneo[peepaphdsﬁrmmsNempahnleﬂ-63$eahdxmeshed
twice with water. - The redquired anount -of hydrochloric acid was added to
‘the tol uene soPleny3,) -ﬁﬁé&ﬂ@ﬂééﬁeaﬂésldbgpmpt debieropnepanedb¥ed pressure.

and the residue which i ned recr |1ized fron1 ce-_tone to_give
0 0 (B30 ometoth sam apo toUshet AEEEFABeH it ATSDe Secrosgen. 28"

The. conpounds | obt sk m nner ;

1, 7-bis-(2-Met pﬁéﬁbﬁﬁ gwﬁéﬁh §a8$g89§X8dn8ﬂai8§e ne- h?ﬂyotﬂ}Brlde ‘of
nmel ting point - '

1,7-bis-(3- thhoxypﬁenylfrgengfﬁ§ gzg}?s ygﬁgvﬁgﬁg-w g%anes §ﬁfogén oxal at e

of melting poi v 4 nﬁQQ mpeei(g BBhBEngk taﬁdhiﬂéﬁﬁbheféﬂe 9.3
@&OEEBRE4 u n8ér g

- monohydrate is [ERR]
1, 7- bi s- (4- Met HOxpThadiLle))- 3£netBw%asar@ngynneuspaasidﬁceﬂesbaﬂumchmouede of

nmel ting point 114-116C. .
in toluene were then added dropwise at from lOO to 110¢C,
10 with stirring, and stirring was continued under reflux
- for a further 90 minutes.
'The-resulting reactionfsolution was-poured into
200 ml of ice-water and the toluene phase was separated
off and washed twice with water. } The required amount
of hydrochloric ‘acid was added to the toluene solution,
the toluene was distilled off under. reduced pressure and
the. residue ‘which. remained was recrystallized from ace-
“tone to give 29.7 g (82%) of the hydrochloride of melting
. point 132-134°c._' |
20 | _ ’ The compounds which follow were obtained in a
e | similar manner:’ | |
| | 2. l 7—bis-(Z—Methoxyphenyl)-3—methy1aza—7-cyano-nona—.
decane hydrochloride -of . melting poihE’SO—GQ $°¢.
3. 1 7—bis-(3-Methoxyphenyl)-3-methylaza—?-cyano-nona—-
'decane hydrogen oxalate,of_melting point 97-9§°C. _The
melting point of_the h&drochloride.monoh&drate is
60-60. 5°C. o . |
4., l 7-bis-(4-Methoxyphenyl)-3—methylaza-?—cyano—nona—
: decane hydrochloride of_melting point 114-116°C.

g



1 7-Di phenyl 3 nethylaza 7- cyano nonadecane hydro- chlorlde of neltlng
)k

t 112-115C. 6. 1,7-bis-(3- Met hoxyphenyl-) - 3- nethylaza 7- cyano- doco-

._ hydrogen.oxal ate of melting point 100-102C. 7.
A .'henyl 3-met hyl aza- 7- cyano- 7- ( 3- net hoxyphenyl ) - nona- ‘decane’ hydrogen

‘oxal ate of -melting point [ERR]. a. 1gl-£3- Met hoxyphenyl .

- )-3-net hyl aza- 7- cyano- 7- phenyl - nona- decane hydrogen oxal 'até of nelting

" poi nt 190- 1026G-Dipheriy I- Dinte {1y EadeF-ptyeanyd nchardsdanien dgpdiray ano- docosaney
10 hydr och| ori de of nmelting point 110-113C 10.

. 1, 7- Di pieknide mf imebving -Roine-HWealdd&¥he hydro- chloride of. neltlng

. p0|nt 109-111C -11., 1- Met hoxyphenyl ) - 3- net-hyl aza- 7- c ano 7 phenyl - hexa-
decane.6 Analy%‘r%'-s'(éﬂl{qﬂrﬁ’ﬁﬁp heny bh=3-methy lpzar &0y . 71. |

" decane 7 ﬁ#’%%ﬁﬁﬁﬂ%tg‘f SOEE Y B e ) “.exa'fgund
decane 7 Anal oV s A enderfy a7 SOOI oA Pierla 6V a0 hexe:

- 8.5 S%Qlaemv@é\ydﬁ -me DRLRY | et -enagEe ;- (3- met hoxy-
. phenyl) nonadecan ydrochl ori de nonohydrate -of nelting. point.68-71C. 15.

1-(3- M%hOwMﬁh&mwnmeWam-@mﬂ-pﬁmm%nmdecane_
decane hydrogen oxalate -of melting point 100—102°c.

9. “ 1, 7—bis—(3-Ethoxypheny1)-S—methylaza-?-cyano-docosane
16_, hydrochloride of: melting point 110-113°C. _
10. 1 7-Diphenyl-s-methylaza-7—cyano-hexadecane hydro-
| chloride of melting point 109-111°C._;- _
11. l—(3—Methoxyphenyl)-3-methylaza-?-cyano—?-phenyl-hexa-
decane. . D | ‘ |
Analysis: calcuiated: c 71.3' H-é 6ﬁ N 5.2
| found: 71,1 8.6 5.2
12. l-Phenyl-a-methylaza-?-cyano-?-(3-methoxyphenyl)—hexa-
decane _ o |
. Analysis: caiédlatéa;. C71.3 HB8.6 N 5.2
20 © found: “71.0 8.6 . 5.3
_13. 1 7-bis-(3-Methoxyphenyl)~3—methylaza—?-cyano-hexa—
- decane- L A _ '
' Analysis: calcﬁlated: o} 69.7 H 8.5 N 4.9 s
found: . 89.7 8.5 5.0 |
14, l-(SQChloropheoyl)-3-methyiézg-7-cyano—7—(3-methoxy-
-phenyl)—honadeoahe hydrochioride monohydrate of melting
point 68-71°C. . | o o
15. 1- (S-Methoxyphenyl)-3-methylaza-7-cyano—7-(4-chloro-

phenyl)-nonadecane:



- 20 - Anal'ysi's:~ calcul.ated: C 75. 5 H9.4 NB5. 3 d 6.8 found (;g;
75.5 9.4 5.3 6.6 16. : -

1- ( 3- Met hoxyphenyt) - 8- nethylaza 7- cyaho- 7- (1 - benzo- ‘di-oxan- 6- yI

) - nonadecane .Analysis: "calculated: C76.6 H 9.6 -N5.1 found:

76.6 - 9.6 5.2 .17.

. 20 - V
L-Phenyl -3- nethylaza 7-cyano-7- (1, 3- -benzodioxan- 6- y{) nonadecane Analysis:

' calcul at ed: ﬁh&§§§1sH 9c11cﬁh5téd10 C 75.5.H 9.4 fiospa: c1 6.8 78.4
9.7 5.5 18. 1-(3-Methoxyphenyl)-3-nethyl aza- 7- cyano- 7- ( 3- trlfluoro-

met hyl - phenyl) nonadecaneféoadysis: calzal8ted:9.£ 73.9.3H 8. 8.8 5.0

f ound: : 73.1 8.8 . 5.0 19.

1-(3- thhoxyphéﬁyl)-Bsﬁﬂehybarﬁhén¥¥éﬁ&-ﬁet&ylazd+ﬂf¢ymnqﬁhehyl3 bﬁmm@ecane
hydrochl.ori de of nelting_point 96-98C -20. -- )

1:°( 3- wbthoxyphéﬁwansﬁnﬁiEynagadeceyano 7-(34,5-

trimet hoxyphenyl) nonadecan hl o - p0|nt 93- 950C.
21. 1,7-bis- (SXEﬁﬁgﬁéﬁhenﬁﬁichﬁ%?ayla agg g ﬁgéh% 232%e£ane Anal ysi s:

cal cul ated: C 72. 6 H 8N§ 5 3 C 137§é%ound 272 8 8.6
5.5 13.4 22. 1- PHoxyphenyI) 3 hylaza 7- cyaho- 7- (3-chl oro-

fgggg') nOnadeigne%A?ﬁle§§;[§s-mge§9fgéas9 gy%Z%?vé(ﬁhEbénz&héoéanQ-ﬁﬁ.
1. (3 thhoxyphgaﬁgheaaggthylaza 7- cyano 7- (3 4-m- -
_ _ Analysis'. calculated. Cc 78 7 H 9 7 N 5. 4 _
10 . found: T 78.4 9.7 ‘5.5
| 18. 1-(3-Methoxyphenyl)—3—methylaza—7—cyano-7-(3-trifluoro-.
methyl-phenyl)-ncnadecane _
lAnalysis: calculated. C 73.0 H8. 8 N 5.0
- fowna: . 73.1 8.8 5.0
19..1 (S-Methoxyphenyl)-3-methylaza-7-cyano-7-(3 4
dimethoxyphenyl)—nonadecane hydrochloride of melting‘
point 96-98°C. S
. 20.. l-(S—Methoxyphenyl)-3—methylaza-7-cyano-7-(3 4,5-
_.trimethcxyphenyl)-nonadecane hydrochlorlde of melting
20 point’93-95°C. | |
. f , - 21. 1,7-bis-(3—Chlorcphen§l);3-me§hylaza—?-cyanc-nona?3
| decace . '_.. | - .
Analysis: calculated: C 72.6 H 8.8 N 5.3 Cl 13.4
| found: 72.8 8.6 - 5.5 . 13.4
22. lA(S-Methoxyphenyl);S-methylaze-7-cyano—7-(Sfchloro-'
-_.pheh&l)fnonadecane | ) _
Analysis: calculated: C 75.5 H'9.4 N 5.3 Cl 6.8
. found: 75,6 9.4 5.3 6.8
23.. 1-(3-M¢thoxypheny1)-3-methy1aza-7-cyano-ie(3,4-- :



- ethylenedloxyphenyl) nonadecane Analy5|s calculated C 76.6 H 9.6
51 found: '76.4° . 9.3 5.1 24. -1-(3- N@thoxyphenyl ) -
i nethylaza -7-cyano-7-(3-tolyl)- nonadecane Analysis: calculated:: C 80.9

“ H;10.4 N 5.5 found: 80.6° - 10.1 - .5.5 25. ' '

1, 7-bis-(3- thhoxyphenyl) 3- nethylagf /- Cyano-;0¢t a- decane 10 Anal ysi s:
¢alculated: . C 782 H 9.9 N 5.5 found: - . 78.1 9.8 5.5 26.
1,7-bis = 7- cyano- 8- (n- butyl ) --dodecane o
_AnalySIg&%y?%%%&&???%ﬂ!h%l? ﬂﬁhgﬁbgéﬁe N 5.9 found: o TT. 8 9.7 ~

5.9 27. Ahalybiis:(3chRthaxygaenyk) 78- 6et Hybasa- ¥- syano-8-(n- .
. pentyl )-tridecane AnalyS|s _ calculated C.78.2 H.9.9: N 5.5 found:

_78 2 ° 10.0. - 5.4fe0nd: 76,4 9.3 5.1
7-bi - ( 3- thhoxyphenyléﬁB nethylaza 7- cyano- 8- (n- hexyl) t et radecane
Analys|§4- ¢z 8oMatbaxypbengly-3Hmeghylagas72cyennd7-(3-tolyl)s. 7 9.8

5.2 29. 1ﬁ%3 Met hoxyphenyl ) - 3- net hyl aza- 7- cyano- 7- ( 3- n-
- but oxyph@ fecRBRadecane Anal ysi s: cal cul at ed: .C 78. 9 H10.4 NS5.0

found: pna lysisZB galculated.} 2 8o. 9 H10.4 NS5.5
- found: :_:.' 80.6 10,1 5.5
25. 1 7-bis-(3-Methoxypheny1)—3-methylaza—7—cyano-octa—
 asoane - T
‘10 _l.Analysis: cAlculatedf-iC'78;2_'H 9.9 ﬁ 5.5
" founa: . 78.1 8.8 5.5
26..1 7-bis-(3—Methoxyphenyl)-3-methylaza-7-cyano-8-(n—
-butyl)-dodecane f_ e
Analysis: - calculated:  C 77.8 H 9.7 N 5.9
| Cfound: - 77.8 9.7 5.9
- 27. 1, 7-bis-(3—Methoxyphenyl)-3-methy1aza-7-cyano-8-(n-
pentyl)- tridecane _ _ _
Analysis: . calculated:f C'78.2 H 9.9 NG5.5

| found:.  78.2 10.0 5.4
- 20 28. 1 7-bis-(3-Methoxypheny1)—3—methylaza—7-cyano-8—(n- ;
'hexyl)-tetradecane

Analysis: calculated: c 78.6 H 10.2 N 5;2
| found: = . 78.7 9.8 ' 5.2
29. 1-(3-Methoxyphenyl)-3-methylaza-7-cyano-7-(3-n-
-butoxyphenyl);nonadecahe |
.-Analysis: calculated: C 78.9 H 10.4 N S.0
| found:  78.8  10.5 5.2
30, l-(3-n-Butoxypheny1)-3-methy1aza—7-cyano-7-(3- |

methoxyphenyl)-nonadecane

*



30. 71 (3 n- Butoxyphenyl) 3- nethyfaié-7 cyano 7- (3- A
- met hoxyphenyl ) - nonadecane . -22- Analysis: - cal cul at ed: C78.9 H10.4 N;Z
‘5.0 fgund: . 78.8 10. 3 5.1 31. T

1, 7- bi*s- (:3- n- But oxyphenyl ) - 3- nethylaza 7- cyano-.nonadeCané hydfoch]oride of
_neltlng poi nt. [ ERR] 32. - 2R :

1,7-Bi s-(3-nethoxyphenyl) - 3- met hyl azo- %gano 17- octadecene AnaIyS|s

cal ¢yl ated: CAm8lgsisi: 9. ealepka qlbun@l 78.9 H 16647 N 5496 .54 33

1-( 3- Met hoxyphenyl ) - 3- nethylaza 7- cyano ( O3 phenyl ) - nonadecane 10
Anal ysi s: calculated C:?Vng HO9 7 N;% é @ ! 78.0 . 9.7

ol ﬁo(nidi'é R = ER aza*a%nﬁ%”%s‘%%%wfound
78.0 : - °
107 0 s (3 El uapssﬁéﬁwf- bydeprbiaride of melting potnt 127:129°C,

" cal cul at ed
ia(guwgtﬁoxyp n?l? gfbf? a161ﬁﬁéggﬁgb%})- Tﬂﬁ% %%a;z;%y%no-15—@c%§decene

phenyl ) - ”O”adeﬁﬁg%%élyséélcufﬁéd” atedrg, C W6 HNG.4 N 5.0 found:
78. 8. 10.3 . 1-(3-tert -Butoxyphenyl) 3- net hyl aza- 7- cyano- 7- ( 3-

- met hoxyphenyl) nonadecanefMym s: calmated9.eC 795Q4 H 10.4 N 5.0

. o 33. 1-(3-Methoxypheny1)-3-methy1aza—7-cyano-7-(3—fluoro-_
| phenyl )=-nonadecane
10  Analysis: calculated: C 77.9 H 9.7 N 5.5
found: . 78.0 9.7 55

.34. l-(3-F1uoropheny1)-3-methy1aza—7-cyano-7-(3-methoxy-
phenyl)-nonadecane -
Analysis:-_;alculated: 'C 77.9 H 9.7 N 5.5
found:  78.0 9.6 5.4
35. ;27-bis-(3-Fluorobheny1)-3-methy1aza—?-cyéno-nénadecane .
AﬁalySis' calculated: C 77.4 H 9.3 N 5.6
' found: 7.2 9.3 5.6

36. 1-(3-Methoxypheny1)-3-methy1aza-7-cyano-7-(3-tert.-butoxy-

- 20 phenyl)-nonadecane
Y Analysis: calculated: C 79.0 H 10.4 N 5.0
| found: - 78.5. + 1063 4.9 -

.37 1—(3-tert.-Butoxyphenyl)-3-methylaza-7—cyano-7—(3- |
methoxyphenyl)-nonadecane | '
Analysis: calculated: C 79.0 H 10 4 N 5 o]
© found: 78.9  10.5 5.0
38, 1 7-bls-(3-tert.-Butoxyphenyl)-3—methy1aza-7—cyano- 
nonadecane .
Analysis: Calculated: C 79.4 H 10.7 N 4.6
30 ~ found: E 79 5 10.6 4.7'_



gund: . 78 9 10.5 5.0 38. L .
- bi s-(3-tert.-But oxyphenyl)-3-net hyl aza- 7- cyano- nonadecane Analysis:
X lculated: C 79.4 H10.7 N4.6 30 - . found: . 79.5
~10. 6 4.7 - 23 - The conpounds which follow can be obtained in an
anal ogous nanner: 39. 1-(4-tert. »Butyl phenyl)-3-nmethyl aza-7- cyano 7-(3-,
met hoxyphenyl ) - nonadecane 40. -
~ 1- (4- Fl uor ophenyl) - 3-net hyl aza- 7- cyano- 7- (3 nethoxy phenyl ) - nonadecane Ny
1-(3,4-D nethoxynéeayhbeﬁndsthyianafalmywnoaﬁ bd obtaﬁnpﬂeﬁylanelcosane 42.
1- (4- Et hyl mer capt ophenyl ) - 3- nethylaza 7-cyano- 7 (3 10
. et hoxyghahggpusomagnenne 43. -
1, 7- bi s- (3- Met hyl nercapt ophenyl-) - 3-net h Iaza 7-. cyano- nonadecane. 44 -
1- (3, 4- ehlu(épﬁenykr QtH%Ph9D$%&'$*@? 51#2637‘ﬁ¥?ﬂﬁx?p dnyl ) - nonadecane.
45. 1-(3- Fluoro hen % - 3- neth | aza - 7- cyano- 7- ( 3- chl or ophenyl )- nonadecane
'EXANPLEWQGhQXYP Fﬁyi 'EQEPQQF fyphenyl ) - 3- et hyl aza- 7- cyano- nona- decane

38 S8 rbnahaih rﬁw?ggfﬁ?‘éﬁvf %Rzﬁxa”'gr??g?%vﬁﬂaﬁﬁf’%? nastirrer,
"drOpp'nghLHQT?-nonadecane

41, 1-(3 4-Dimethoxyphenyl;-3—methylaza—7-cyano-7-(4-

bromophenyl)-elcosane _ .
42._1-(4-Ethylmercaptophenyl)-3-methylaza-7—cyano-7—(3-
- 10 _methoxyphenyl)-nonadecane ' '
43. 1, 7-bis-(S-Methylmercaptophenyl)-3-methylaza-7-
: cyano—nonadecane. - '
44, 1-(3 4—Dichlorophenyl)—3-methy1aza-7-cyano-7-(3—
methoxyphenyl)-nonadecane. .
45, ].df3—F1uorcpheny1)~3-methyiaza-?-cyaneaﬂ—(3-eﬁloropheny1)-
' nonadecane |
| | - EXAMPLE 26 e
" 1,7-bis-(3,4-Dimethoxyphenyl)-3-methylaza-7-cyano-nona-
decane _- , : o B | o
. - 34.5 g_(o.lnmole) of a—dodecylveratryl.cygﬁide '
20 Swere dissolved in is ﬁilof téluéne at 40°C in-a three-
‘necked flask prOV1ded with a stirrer, dropﬁing funnel
and reflux condenser. _ 26 g of potassium hydrox1de
powder and 0.2 g of tétrabutylammonium iodide Qere added

‘to this solution. A solution of 27 g (0.1 mole) of



and refl ux condenser. 26 g of potaSS|un1hydrOX|de pomder and 0. 2 g of -
tetrabutylannomlﬂnlodlde were added to t.his.solution. A sol ution of 'lgﬁ
27 ¢ (0 1 nole) of = ° -24- N-nethyl-N-honoveratryl -am no-y-chl oropropane in

20 ml toluene was then added, mﬁth stirring, at a rate such that the
tenperature did not exceed 90C. - After- t3ge addition, stirring was
continued -at this tenperature.for a further 2.5 hours. - The cool ed

reagti on nixtuNemeahymaﬂhhdmuwehatﬁglﬁhmmh0ﬂmrehlandprheasoI#En?owa§ di s-
tilled off. to give 55°g of end product in the formof a yellow oil. The

nel ting point dbluenehywesgshedxanded,i swilhogtirrgng, at a ra?ﬁesﬁﬁhpounds
whi-ch follow-were -obtainedin a sim./

1- (3, 4- Di net hothdte Hae) £ SmPEFﬁ§P£2ag#g£98503¥°F§§ 8ﬂr8ropheﬁ§F7rnBﬂﬁdeeane

6’3 Y8l C”'dittign-lsztérﬁssnmoﬁyaﬁiﬂwsl ststhgl Eobsrasurs £68: %
benzodi oxan- 6. Y AR R gLy 843hsaksuheaegeac&3é Fixbade vali 4.5

1'(3’4'EX”EthO§%§3hongﬁé TR0 128% §at¥anand- tRe4sBlvent was dis-

t (1 met hoxyphen cane. am dosul tonate .of nelting point [ERR]. 50.

1- (3, 4- Di met hoxpspheidy DB taeigiveass- & 6ra@ad7pbaduethﬂnyﬁhenrbrmdecoaane
hydrochloride of nelting p0|nt

- yellow oil. " The melting point of the hydrogen oxalate
is 93—96°C. ' | : '
10 " The compounds which follow were obtained in a

._similar manner" _
r 47. 1-(3, 4-Dimethoxyphenyl)-3-methylaza—7-cyano-7-(3—
_'chlorOphenyl)-nonadecane _ B _
.Analysis:' calculated: C 73. 5 H 9 3 N 5.0 Cl 6. 4
l  found:  73.6 9.3 5.0 6.4
. . 48. 1-(3, 4—Dimethoxyphenyl)-3-methylaza—7-cyano-7-(l 3-
o benzodioxan-s-yl)-nonadecane
Analysis' calculated. c 74 7 H 9 4 N 4.8
" found: . 74.6 9.2 4.9
20 49’ l-(3 4—Dimethoxyphenyl)-3-methylaza-7—cyano-7-(3 4 5-
. ® o 'trimethoxyphenyl)-nonadecane amidosulfonate of me’ting
point 99-102°C. o |
50. 1-(3, 4-Dimethoxyphenyl) 3—methylaza—7-cyano-7-(3-
ethoxyphenyl)-docosane hydrochloride of melting p01nt
109-112°C. | | | .
5”; 1-(3, 4-Dimethoxyphenyl)-3-methylaza-7-cyano-7-(3-
ethoxyphenyl)-nonadecane hydrochloride of melting point
111-113°c. _ g '
524 1-(3, 4-Dimethoxyphenyl) 3-methylaza—7-cyano—7-

S



'oxyphenyl) nonadecane hydrochlorlde of neltlng p0|nt [ERR] 52.
"(/3, 4- Di net hoxyphenyl ) - 3- net hyl aza- 7- cyano- 7- - 25-
3,4, 5-tri met hoxyphenyl) - pentacosane hydrochl ori de . of neltlng p0|nt [ERm
53, 1- (3, 4- Di met hoxyphenyl ) - 3- methyd &za- 7- cyano- 7-
(3, 4,5-trimet hoxyphenyl ) -hept adecane ami dosul fonate of nelting point [ERR].
: EXANPLE(§44156tblsePBOKYEhﬁBYhbxypheh§¢osaaeebhgreghlﬁrtdanofocta- decaney
~45.2 g (0,1 nol e) of ERﬁb én dodecyl.)-[ERR] - (2- -
' bronDetH?FF1584PGiﬁﬁt 8x}yBheRyl - acetonitrile (obtained 10 by condensati on

'n ol Ubhe. Lof e FoRLPRERD aﬁé@ﬁﬂi%géﬁé’%%a?%%%%'réis&%ﬁyiaﬁ] Séggéﬂﬁei?ageg
1
o1 bat npeh ?ﬁ*‘%%ﬁ?*&é‘x%ﬁ%%vﬁfyﬁ?e?%% 8 BPLAGHERESTARE oSt m xture vas

still e (@t e of
[ERR]-?ﬁE Eﬁg ggiﬁéd?%e ﬁ%x@ phenethylan1ne hydrobron1de whi ch separ at ed

. out was flltered of f “wi th suctizgwmplige g4 ! trate was washed with 2 N sodium
20  ’hydroxi de sal.uti on-and the base was .t hen extracted "by shaking with

et hanoi j 6—’ﬁﬂ$l303'$4aniﬁ@6hlbiﬂ§lh6nﬁm -Cbaé‘ﬁhi'i@zaﬁél@iano—oc ta-
decane _ :
| . 45,2 £ (0 1 mole) of a—(n-dodecyl)-a—(Z-_.
bromoethyl)-s 4-dimethoxyphenyl-acetcnitrile (obtained
10' by condensation of c—dodecyl-s 4-dimethoxy-phenylaceto-
'nitrile with 1, 2-dibromoethane in toluene solution in |
the presence of_ lithium diiscpropylamide-)- and 41.'8 g of
Be(N-ethyl)—3,4—dimethoxyphenethylaminelwere'heated-at
.156°C'in an oilbath for'twc hours. 250 ml of toluene
were added while the mixture was still hot and the pre-
cipitate of ﬁ-(N-ethyl)-S 4—dimethoxy-phenethy1amine
: hydrobromide which'separated_out was filtered off with
suction. . i ; _ o
| . The filtrate was .washed-with‘z N sodium
20 hydroxide solution and the base was then extracted by -
shaking ‘with methanolic aqueous amidosulfmic ac:.d and the latter
was washed several times with ether. The base was libera-. |
ted by addition of potas51um carbonate solution and was
taken up in ether, and the solution was dried with an-
hydrous potassium carbonate. The solvent was dis-
" tilled off to give 42’g (72%). of-a-viscous yellow oil,.
which was purified by column chromatography (silica gel,

_ethyl acetate)



vas Wwashed several tines mnth ether. . The base was i bera- ted by addi tion.
of potaSS|un1carbonate sol ution and was taken up in ether, and the solution}

was dried with an- hydrous pota55|un1carbonate The solvent was dis-.

tilled off to give 42 g.(72% . of -a vi scous yel'low oil, which was-purified

by col unm chr omat ography (si-lica gel, ethyds acetate). < -26- Analysis:

. calculated C74.4 H9.7 N4.8 found .. 74.3 9.6 4.8 The
mlg unds whi cardzlysis vercalanlatedd | € d4sidnmi Ha®:fanNe#. 855, - '

i s- (3, 5-di -n-But oxyphenyl ) -3-net hyl aza- 7- cyano- ‘nohadecane Analysns
calculated C 76.9 H 10found:3. 7 found74.3 " 9.86'9 4.810.9 4.0 56.
1, 7-bi s- (3, 5-di -1 sopropoxyphenyl ) - 3- net hyl aza-7- n n decane .

Anal ysi s: 'caIcuIaIexié)QS°ﬂ?ﬂ?uqqslﬁh§°thﬁlé°WbUﬁde o%%agneg 104
4.0 57. 1,7-bis-(3_,5-di~n- Pr0poxyphenyl) 3-met hyl-aza-7- ‘cyano- nonadecane

Anal ysis: cal HHmkI@AF mMaNATY3 4 10.5. N 4.0 found: . - 76.4 10. 4
4.0 58. 1-(3-Chlor

" benzodi oxagl 6- M%L%n@ gé{% é%toec&fb%%ﬁgégg%-ﬁetyglgzal_ﬁ cganﬁ 5. 1
(1.6.4 20 nonadecar[ound 73.7 | . . 6 4

W

. Analysis: calculated: c 6. 9 H10.8 N 3 7
. | “; . found: 76, 9 .10.9 4.0
: | | ~~56. 1,7-bis-(3, S-di Isopropoxyphenyl)-3-methylaza—7-
10 pyano-nonadecane' | o
Analysis: calculated: C 76.2 H 10,5 N 4.0
- .' found:  76.3 ' 10.4 - 4.0
.57. 1 7-bis—(3 5—di-n-Propoxyphenyl)—3-methylaza-7-.
cyano-nonadecane " o | i
. Analysis: calculated: c'7é'3 H 10.5 N 4.0
” - found: © 76.4  10.4 4.0
58. 1- (3-Chlorophenyl)-3-methy1aza-7-cyano-7—(l 3—
benzodioxan-s—yl)-nonadecane L R
Analysis.' calculated. c 73f8 Hl8r9 -N'Sfl._Cl 6.4.
20 . . founds - - "73.7 8. 8 5.2 6-4
.55 = 59. l-(3-Trif1uoromethylphenyl)-3-methy1aza—7-cyano-7—'
L (3-methoxyphenyl)-nonadecane '
Analysis: calculated: C.73.0 H 8.8 N 5.0
a found:  73.2 8.8 5.0
60. 1- (3-Chlorophenyl)-3-methylaza-7—cyano-7-(3 4-di- -
methoxyphenyl)—nonadecane
Analysis: _ealculated: C 73.5 H 9. 3 N 5.0. Cl 6.4
- found: - 73.7 9.2 4.9 6.5 .

. 61. l-(3,S-Dimethgxyphenyl)-3-methylaza~74¢yan047-(3-



o) - (3- Tr|fluoronethylphenyl) 3 nethylaza 7- cyano 7-

( -'“thoxyphenyl) nonadecane Anal ysis: cal cul ated: C 73 0 Hs. 8 N 5.0
S\ : 73.2 8.8 5.0 '60.

=(3- Chlorophenyl) 3- net hyl aza- 7- cyano- 7- ( 3, 4- di - nethoxyphenyl) nonadecane

A

Analy5|s calculated: C73.5 H #$3 N50 -G 6.4 found:- - 73.7
9.2 - 4.9 = 6.561 1-(3,5- Di | met hoxyphenyl ) - 3- -met hyl aza- 7- cyano 7-(3-
- 27 - triflucromethylphemnyl )-momsdseame Anal ysis: - calculated C71.4 Y

8.7 N 4.8 found: . 716 90 4.8 62. S : :
S 1- (3,4.Analwsxsmansganameq 3-Gretvd aA8-&-Tydhot.B .
_(3,4-d|nethoxypheygl) nonadecane Anal ysi.s: ‘calculated C74.4 H9.3 N
5.0 found: . | 75,6 63.9.0° 4.-8
1-(3 hyle edlo henyl -3 neth | aza- 7- ¢ an - 7-
(3-ne r@ ﬁyale%a%@ Y faa#%%ﬁ:ﬁ-ayanq:% 6 H9.6 N
5.1 fou
1-(1, 3- @gﬁ% ?ﬁ?ﬁ&ﬂ?%?%ﬁ3“¥¥faﬂ?ﬂﬁﬁi%?Wecyano 7-(3, 5-

di et hox&'x?éﬁfgig {Qf@ﬁggﬁe@na ?%5 q_fllgué ath?ds 0C 75. 2 H9.6 N4.6

- found:
1-(3-Nit rophenyl ) -Foukd hyl aza- 7- oy@rg) 7- (9’3 éret hc§<_yI phenyl ) nonadecane

Analysis: calculated: C74.0° H09.2

' 63. 1-(3, 4-Ethy1enedioxyphenyl)-3-methylaza-7-cyano-7-
(3-methoxypheny1)-nonadecane :

10 Analysis: calculated: C 76.6 H 9.6 N 5.1

. found: ' 76.7 9.6 5.1
64, 1-(1, 3—Benzodioxan-6-y1)-3-methy1aza—7-cyano-7-(3 5—.
diethoxyphenyl)-nonadecane
Analysis. ca’culated‘ c 75 2 H 9. 6 N 4.6
| found: - 75.1 9.5 4.8
éS. 1—(3-Nitrophenyl)-3-methylaza—7-cyano-7—(3-methoxy-
phenyl)-nonadecane | L
~ Analysis: calculated. IC"74.6-'E 9,2' ﬁ'?.s_'_
|  found: . 74.1 9.1 7.9 .

20 66..1 7-bis-(3 5-Diethoxypheny1)—3—methy1aza-7-cyano-
nonadecane o | | o '
Analysis: calculated: C 75.1 H.10.1 N 4.4

found: ~  75.5  10.0 4.4
- EXAMPLES 67 TO 73 |
Reductive amination of a-alkyl-g-(y-oxopropyl)-phenyl-
'acet@n;triles‘with N-ﬁéthyl-s;phenetnylamines.
' " 0.5 mole of the corfesponding a-alkyl-q-(y=-
oxopropyl)-phen&lacgtobitriie-(prepared from fhé a—alk&l; .

phenylacetonitrile andiS-chloroproﬁiqnéldehyde_diethyl

-8



f ound:

7401, 9.1 7.9 20 66.

1, 7-bis- (3 5-Di ethoxyphenyl) 3-net hyl aza- 7 cyano- ‘nonadecane Anal ysi s:
cal cul at'ed:
EXAVPLES 67 TO 73 Reductive ami nation of

[ ERR] - al kyl -

N- et hyl-|

[ ERRl»al kyl -
[ ERR] - al kyl -
-28- acetal

“liberation of the aldehyde Ww_th aq
of N-al kyl -
mol e of fornmic

C75 1 H10.1 N 4.4 found: : .75.5-  10.0 - 4.4

[ ERR] - ([ ERR] - oxopr opyl ) - phenylzaacetonltrlles wth

ERR] - phenet hyl ami nes. .0.5 npl e of .the correspondi ng

' .@

[ ERige{gIEAR) -thex gureseyice mifidjilthdero ditisopeopylepdded ahdom t he

phenyl acetonitrile.and [ERR]-chl oropropi onal dehyde di et hyl

i n sulseuenthddbsratiion @f dihes @dehydgnwddhasduegysequent

reaction m xtur%%iéﬁl&%?&ﬁ ﬁ%t"'t"a?gmg% @dgﬂ 81fn§8 ?*‘§(l‘??%l'siddedf~ Xgﬁe

potassium carb

“the am ne 10

neut r al

o

YR Al 0TI Qe MBI 18D SRl
-t hen renmoved tf}‘e{q{k{é)rgdg&h aqueRH S

%?E i
awri dosul fonate sol ution was.extracte severg{ tines wt.

43 ea%hg ﬁefI %ed until

er.to renov

const i typntesro AL d O£ tgg%eg@%ildelaer ated wi th potassium carbon
solution and extracted wi th ether. After being dried with pot assi um

carbonat e under reduced PrAZRRGUS pdtasﬁﬁwweﬁhpanbuEIeblution was

20

10

added to the cooled reaction solution and the amine-

liberated was extracted with an ether/hexane mixture .

'end then removed therefrom with aqueous amidosulfonic

acid. The7amidosulfohéte-eOIﬁtion wes extracfed several

times with-etherzto'remoﬁe’neuﬁral constitpents,'end the

. base was 1iberated'with potassium carbonate solution and

extracted with ether;f After'being'dried with potassium

~ carbonate under reduced pressure, the ethereal solution

was distilled and the oily residue was"purified-by-salt

formation and crystallization or by'column chromato- :

'graphy (silica gel, ethyl acetate) The yields were

about 85%.

The compounds which follow were prepared by

‘this process.'

67. l-(4-Chlorophenyl)-3—methylaza—7-cyano-7-(3-metnoxy—
phenyl)-nonadecane hydrochloride of melting-point '

89—90°C.

'68. 1-(3, 5-Diethoxyphenyl)—3-methylaza—7—cyano-7 (3-

ethoxyphenyl)-docosane hydrochloride of melting poiht '
80-83°C. | '

.69 . '1-(3,5-Dimethoxyphenyl)-3-methylaza-7-cyano-7-(3-

eous_-oxalic _acid solutlon) and 0.5 nol e

[ ERFgEaHh ack ﬁo&mm@rbie@add.osssowee of owliylof-Fheneno.

0.55

ous
and .
d

e
ate



T2 dIStI||ed and the 0|Iy re5|due was purlfled by saIt fornatlon and
'iggig tallization or by columm chromato-. graphy (silica-gel, ethyl acetate)
g e yields were 20 about- 85% The conmpounds whi ch foIIOM/mere prepared by
this process: 67. 1-(4-Chlorophenyl)-3-nethylaza-7-cyano-7- (3- met-hoxy-
phenyl ).- nonadecane hydrochlorlde~eﬁ5ne+t|ng point [ERR]. 68.
1- (3, 5-Di et hoxyp hen¥ ).- 3- met hyl aza- 7-'cyano- 7- ( 3-- et hoxyphenyl ) - docosane __
hydrochB&hPGﬁpbﬁnHé +Angogenat hgdrechilogdde of melting point-. )
(3,5-Di nethoxyphenyl) 3--net hyl aza- 7- cyano-7-( 3- - 29 - - :
ethoxypﬁ@ﬁ?ﬁf docosane hydrochl oride ‘of melting point 83-86C. 70.

s oonBr | batay BRBEhekbSsBhety %@F?-m? %98aZa(.§-c§LR°txz??§E:').lnjn:dec.ane.
& 0X nyl ) - docosane
hyg?dghgggﬁgggheagépP ﬁXaésgﬁgg %éd%§8E1°F¥3QOOZ &eltgng pXEn%.y |

| - (3,4, agthoxyphenyl) 3-met hyl aza-7-cyano-7-(3- 10 - .
et hoxyp eny ) nonadecane hydrochloride of nelting point - [ERR].. 73.

1- (3, 5- it hots?hesythﬁeaﬁbﬁ?baé%%i)caaaetﬁyiézaﬂtheﬂﬂéﬂwk2; nonadecane

_ hydrochlorlde of .relting poin
ethoxyphenyl)-docosane hydrochloride of melting peoint

-119-120°C. | o -
?Z; 1—(3,4,5efrimethoxyphehyl)—S-hethylaza-7fcyano~l-(3- _
10 ethoxyphen&l)-nonadeoane hydrochloride of:melting point
| 116-118°C. | : 8
73. l-(3 5-Diethoxyphenyl)-3-methylaza—7-cyano-7-(3-
ethoxyphenyl)-nonadecane hydrochloride of melting point
77-79°c. ' ‘ -
| EXAMPLE 74 |
1 7-bis—(3-Methoxyphenyl)-3-aza-7—cyano—eicosane
. 37 g of aftridecyl-a-(y-oxopropyl)-S-methoxy-
' phenyl;acetonotrile and 15 g_of_Bf(3-methoxypheny15-',_
ethylamine were diséolved in 560 ml of toluene, and the
"solption was-refluxed ontil no further separation of
'}20 water ¢ould be detected in the water separator"" The
"toluene was then distilled off, the oily residue was
dissodlved in 500 ml of methanol, and 3.8 g of sodium
borohydride were added at room temperature, with stir-
- ring. . Stirring was continued for 5 hours, water was .
added, the mixture was extracted with
_a*ﬁikeure of “ether ™ and~hexane- ' and the extract was
i shaken with aqueous amidosulfonic acid solution. The amido-

- sylfonic acid phase was separated-off and rendered alka-



EXANPLE 74 1 7 bIS- ( 3 thhoxyphenyl) 3 aza- 7 cyano ei cosane 37 g of

[ ERR] - Lrldecyl [ERR] ([ ERR] - oxopropyl ) - 3- net hoxy- phenyl -acetonotrile and
15 g of [ERR]-(3- yret hoxyphenyl ) - ethyl amine were dissolved_in 500 m of

t ol uene, and the-sol.ution was refluxed-until no further separatlon of 20
wat er coul d.be detected i-n the water separ@0ot. . The toluene was then
distil'led off, the oily-residue was dissolved in 500 m of nethanol, and
3. 8 'g<of sodi unlineokythi dgusecus paitizss him roarbdreaterssdlutiony tdnd sthe - *
ring. - Stirring was continued for 5 hours,-water was added, the m xture °
was extr act ed wbake awm«h usepara'eeﬁeau'ammcted amideh mathmt-r actThvas
shaken with aqueous” ani dosul foni c aci d sol ution. The ‘anido- sulfonic acid
phase was separa&‘éaa'é‘ﬁfwaﬁddlf‘me?%'éha@‘kﬁassj-um|Q@‘Wﬂ#%ﬂlﬁtﬁjsﬁ*ﬂlﬁ%35| um
carbonat e sol ution, and the base which separated out was extracted wi.th.

ether. The ex¥®Sic BT % POt ReS tWAS (R S
@iﬁﬁglh 9 R fui 24 bRt b redifiif Brird tm

distilLled off d,th i d i f h t h :

(s cagel " ot PorilE ShtiphEaesiony S0 PHLH 6 ol SR TSRO L R

f ound: Z§ ysjlﬁlo %lcuisa@ed_he éq@oynch%cp fl\plg 04/\5 was obt ai-ned

iR a S|n1lar manner

1, 7- bi s- (3- Met hoxyphenyl ) - 8s@g@: 7- cyano- nﬁ@ eca n?/droggart oxal ate of -
neltlng poi nt. [ERR] EXANPLE 76 1,8:Di phenyT 3--met aza- 8- cyano- ei cosane

The compound which follows was obtained in a
_similar manner. _ “ '_'
10 75. 1l 7—bis-(3-Methoxyphenyl)—3-aza—7-cyano-nonadecane
| hydrogen oxalate of meiting poxnt 121-123°C.
| EXAMPLE 76 . '
1 8-Diphenyl-s-methylaza-a-cyano-eicosane
' o A mixture of O. 5 mole of a—dodecyl-a,o-methyl—
aminobutyl)-phenyl-acetonitrile (prepared by reacting -
dodecyl-phenylacetonotrile and 4—methyl-formamido—l-
chlorobutane in the_presence of sodium hydride and then’
splitting'ofi the.formyl groub by means of hydrochloric
~ acid), 0.5 mole-of phenylacetaldehyde, 2 g of 5%
_strength palladium—on—charcoal and 500 ml of toluene
- | 20 _was. subjected to catalytic reduction under atmospheric
| pressure at from 25 to 30°C for 20 hours.. After the
catalyst had been removed, the base was extracted with
aqueous amidosulfonic acid solution, the acid solution
was washed with ether and the base was liberated again
with aqueous potassium carbonate solution and extracted
' with ether.;_ The - extract was dried with potassium
carbonate and the ether:was then distilled off. - The:.
resulting base was purified by_column'chromatography |

'




.\ m xture of 0.5 nole of a-dodecyl-[ERR], [ ERR]-nethyl- ,

am nobut yl ) - phenyl -acetonitrile (prepared by reacting [ ERR] -

ecyl - phenyl acetonotrile and 4-nethyl -formani do-1- chl drobutane in the

fesence of sodium hydride and then splitting off the fornyl group by neans
of "hydrochloric acid), 0.5 nmole 3 -phenyl acet al'dehyde, 2 g of 5% strength
pal | adi um on-charcoal and 500 - m of toluene 20 was subjected to —
cat al yt (8itdcacgedn ebbyl acebsbedsic pressure at from25 to [ERR] for 2Q«
hour s. After the catal yst had been renoved, the base was extracted with
‘aqueousABRTNBLSF f opRECAERBedd| UCi 8BSt 8 BRi@ B TfPon was viashed with

.ether and ‘the base_was:|liberated again,m@th-aqueous.potassiunicarbonate :

~ solution and extrafP¥@hith ether83+4. ThEOeRtrac®-Tfas dried with potassium:
. carbonate and the gther was t The resulting base was

ar bor ge igt}ltfd of f..
purified by col um ShroABRDGPAPIGICh tohlowswas ohkained nin cetate).

Anal ysi §¢ ; . C83.5 H10.6 N 5.9 found: 83. 4. 10.3
5.7 Theé%%%%%tn %gh foll ows 'was obtained in a simlar. manner: 77. :
1, 8- D phenyl ;- ﬁyﬁﬁm.&ngmggpa | s%pg, _A@,‘gé s, calculated: C 83.5
H 10.6. N 5.9 f%rﬁé\'d:' o ] ._7£é9§1 & i ‘%éég&prE 78 (#)-1,7-bis-(
3- Met haarygihesys ) - cabdulatedd: 7-Cysass napadec@ney ), . - 38.7 g (0.1
nol e) of 4-cyano-4-(3-net-hoxyphenyl) - : _ _ o
: found: -~ - 83.7 10.4 5.7 .
'EXAMPLE 78

(+)—1,7-bis-(3-Methobeheﬁy1)-3-methy1azo—7-cyano-nohadecané
10 38.7 g (0.1 mole) of 4ecyano-4-(B;methoxyphenyl)-
hexadecanecarboxylic acid (melting point 36-38°C, pbeﬁared-
by adding écryionithilé_to u—dodecyl-3-methpxyb$hzylcyanide
‘and subsequent sabonificégion) were dissolved with_29;4'g :
j(O;l mole)fof,cinchonihe in 200 ml of methanoi,; After some
time the salt of the dextrofotatéry écid crystallized.out
~and this was suction filtered and recrystallized several
timés from 3. parts of'methanpl_until a constant rotation value
was.obtéined. The. yield, after the salt had been recrystal-
lized twice, was 12 §.(35%54 melting point 125-127°C,
20 [&7§ggnm = +98° (gthandl,'c = 10 mg/ml). The;free'dextro- _
. rotatory7acid, melting point 41°C,'Z&Z§ggnm = +156 (ethanoi,.
C = 15 mg/ml) is_oStainéd from the salt in conventional mannef;
_ éy féaction with,eﬁhYI chloroformate, the acid was
cbnvertéd'to the mixed anhydride which waé,redﬁced in good
yield with sodium bofohydrideifo'(+)-44(3~methoxy§heny1)—4;
cyano—l-chlorohexédecane{ Bofh reactions weré carried.éut
_as described in-Ge;mén“ﬁatent5~2,059,923 and 2,059,985.

5g (0;0128 mole) of crude (+)-4—(3-methoxypheny1)e4;



. hexadecanecar.boxylic acid (rmelting point [[ERR], prepared by addi ng
acrylonitrile to [ ERR]-dodecyl - 3- et hoxybenzyl cyani de and subsequent
saponification) were dissolved with 29.4 g (0.1 nole) of- cinchonine in 200
m of methanol. ‘After some time the.sgbt.of the dextrorotatory acid ;
crystallized out and this was suction filtered and recrystallized ‘'several
times from 3 par iyaplo~TRidMdRoheRaidecaneC RapeaBhenohaatad Farub Maat 160°C . -
obtaj ped. The yield, after the salt had been recrystal- |ized tw ce, ‘was

12 g (35%, neltiwighpdis2 d ERRD2520mole]) ERR] N~-hethyheB-mE€thotgphgneathylatmre,
. free dextro- rotatory acid, nelting point [ERR], [.ERR] (ethanol, C = 15

my/ M) is obtai nethermmashadsisid tion tbenvoddi spactianneixteyey cWBiFR WAt h

ethyl chloroformate, the acid was converted to-tgg n}éed an@ydride whi, ch
was reduced i n gddtian Fitereddrem f5eoRydrPgRlipgide that’ separated

(+)-4-(3-net hoxyphenyl) -4- cyanq-| -chl orohexadecan Bo reacii ORS re-
carried out as déﬁfgﬁ iq?%éip iﬁ&t@ﬁ?s"@?ggé,ygghaH%QEFOSg%bgg.aﬁgg
(0.0128 nol e) of ) g 4 e h | L5, 45 - B enlumn ' -
cyano-| - chl or_ohexeg{?ﬁ%nagze)v%r et een%%g)g%%d%?é i’#ﬁf%tedlég %o%\nmtnﬂ ﬁi'_uéorgato
(Q. 0254 nole) of Jkdphh 131 Rty PaeRGihyLaraRe) et fRe yBe1addsed A0stge
cold reaction m x%re, \>/l\(hs| ch vvals%@sidct i 02 filtered fromt hgghydrochl ori d?a _
that  separated oulg9 F%) idEe a5 YellliowishadingsREI=WOLE (GH5CL/dethanaldo:1),
evaporated. The residue was purified by colum chroEBto- graphy (silica
gel , ethyl acetatm)2 (Hexariezlethyds atetage( 6943%) [ﬂsggyul EowSHhanzer®, a
0.8 (CH2d / net hanol 9:1), 0.2 (hexane/ethyl acetate 674), [ERR] (enzene,
10 C = 30 mg/ml). . . _

=g g —— g BN R

 EXAMPLE 79 |
(4)-1,7-bis-(3-¥e£hoxypheny1)—B—methylaza-7-cyéh6-nonadecane
| The lévorotatory'acid (-)-4—cyano—4;(3-m§thoxypheny1)-
: héxadecanecérboxflic acid was obtéined'in'pook optical
- purity from the-m¢ther liqu6rs of the'15£'stage of Example
73. It was allowed'to crystallize.in brugine in:QO%_strengEh
aqueous methanol, tﬁe brucine salt of the levorotatory acid
being obtained, whi;h wés'also recrystallized until a con-
§tént rofafion value was obtéihed. fhe melﬁing point was
'Gléc, Z&]gggnm = 15.5° (ethanol,.c = 10 mg/mli. _
20 : ' The.ievorotatbry acid was isolated pﬁfe from this:
melting poiﬁt 41°c,.[&]§ggnm = 16° (ethanol, C = 10 mg/ml).
The further-synthesis steps were carried out aé
described in Example 78. The propértieé of the desired
.compound, with reference fo the spe;ific rotation value
[¥7§ggnm = -7° (beﬁzene,:c = 36 mg/ml), agreed with the
enaniomorphs describgd in Exampie 78. | |
. .EXAMP‘LE 80

1,7=-bis~(3-Hydroxyphenyl)-3-methylaza-7-cyano-nonadecane



(K

C =30 ng/m). EXAMPLE 79 . ;
-1, 7-bi s- (3- Met hoxyphenyl ) - 3- net hyl aza- 7- cyano- nonadecane

The'

@vorotatory acid (-)-4-cyano-4-(3-nethoxyphenyl)- hexadecanecarboxylic

" acid was obtained in poor optical 3Busity fromthe nother |iquors of the 1st

st

obt ai ned, which was al so recrystallized until
was obt ai oeelr 600 gre(Q i hgngbe htofivals, T-HHE- (Riterinl<buEoxyiheny -3~ 20
The | evorotatory acid was-isolated pure fromthis: nelting point [ERR],

age of Exanple 78. It was allowed to crystallize in brucine in 90%
strength aqueous 260 NChE ddteydraies ner SEll ordadditid Qslid W@ Ypoired bei ng

a.con- stant rotation valugy

[ ERR] (etmekhylaza=7-4qyngragnaderane r{framphmidfesiandttdis whale carried out
as described in Exapple 78. - 611%‘:ﬁbﬁl\(}gerties of the desired conmpound, wth

ref er ence"@® FhkPweR 9 2t30d

13fe IR EMREFASECCc I ng/n),

i (5 bt IOARRRR TS At (At SRR Rt Ve S0t of

1,

tr

added t o é¢heettlosr Jducastet twitthasrtevnsand irrisdce dviii magjriEyiium
taken up in 200 m

7-bi's-(3-teri.-bufoxyp

i fl uoroacetic acid was then distilled off in vacuo, 500 ni

~anhydrousg rj.d L dor gtéﬁ%:% \éﬁ{%'e‘%%/ilr azé.- R H& %a%e( dg Mol e) of

yano- nonadecane (Exanpl e 38)

and the Wighdra¥ed w4 EthdLS] anthd Bagde Rl HAuA tUPTRe 2o 1 The

of water were

The base was

- sulfate. After the-ether had been distilled off,.the

1o base obtained as an oily residue was chromatographed on

silica gel using ethyi'acetate/methanol'(95:5)§
Analysis:._Calculated: C 78.0 H 9.8 N 5.7
found: 77.8 9.7 5.6

The cdmpounds_which'follow were dbtained in a

similar manner:

.81, 1—(3-Methoxypheny1)-3—methy1azé-7—cyano-7-(3-hydroxy-

phenyl)-nonadecane

Analysis: calculated: C 78.2 H 9.9 N 5.5

. found:. < 78.3° 9.8 - 5.4

phenyl )=nonadecane
‘Analysis: ,caiculated: C 78.2 H 9.9 N 5.5
found: 78.1 9.7 5.5
- EXAMPLE 83 -

20 82, 1-(3-Hydroxypﬁeny1)-3-methy1azé-7-cyano;7;(3—methoxy-

'1—(3-Nitro-44methoxyphenyl)-3-methy1aza-7gcyéno-7-(3-

methoxyphenyl)-nonadeqane _

. 20.0 g (0.054 mole) of N-methyl-d-cyano=d-(3~



oF”EEhéF' mashed mnth wat er and dried with nagne5|un1sulfate After t he

ether had been'distilled off, the 10. = base obtained as an oily residue
was chronatographed on silica gel using ethyl. acet ate/ methanol (95:5).
~Anal'ysis: calculated: -C 78.0 H 9.8 N.5.7 found: - 77.8 9.7 5.6

The conpourids which foll ow were obt ai ned=i&4a-si ml ar manner: 81.
1-(3- N@thoxyphenyl) 3- et hyl aza- 7- cyano- 7- ( 3- hydroxy- phenyl)-nonadecane

Analysi s calmmt@psUpheoyia-zexadscglamiae5(hudnachloride. 78e3ting9. -8
5.4 20 82, 1-(3- Hﬁ&l enyl) 3- et hyl aza- 7- cxano- g3 met hoxy- .
-phenyl ) - nonade@@ﬁ@?A °C oaﬁcﬁl&téﬂ 02@ mgls Pif939n KP9-5°found

78..1 EXANPLE
1-(3- Nltro 4_ngpﬁgygy lnﬁ?ﬁ?P&?& ?n9y9n3573(3f sodium iodide in

T noxypheny L %"iq'%&%gﬁ‘éa\%%ﬁ S SR hoBE o R adacyBngs 4563,
5.8 g (0.027 oy edfnSuiecidad W% haggre%ans}hsb _8BLE ke 850n8,23 0 Of

sodium i odide in 'vent m xture acetonltrl
dlnethylsulfoxu@e ﬁﬁf%fhﬁ%k%@ werkEBRHekQ! AR beHEE10A080 it Obn\RES mere

added, the reaction solution was rendered al kal-ine.wi th anmoni a and the
base vas. then @endered alkaline. with ammonia and the base was then ex-
¢ - tracted with a mixture of 350 mi- of n-hexane and 50 ml -
| . of ether. Tﬁe solvent was disfifled off and the base
'obtained as the oily residue was chromatographed on.
. silica gel using ethyl acetate. - |
B Analysis: calculated: C 72. 2 H 9. l N 7. 4
| fouma: - ‘72,1 9.0 7.5
The compound which follows was.obtained in a
similar manner: T _ R _.
84. l-(2-Chlorophenjl)-3—methylaza—7—oyano;7-(S-methoxy-
phenyl }-nonadecane

" Analysis: calculated: C 75.5 H 9.4 N 5.3 Cl 6.8

found: 75.5 9.3 - 5.5 6.9
| | EXAMPLE 85
K l-(3-Methoxyphenyl) 3-methylaza—7-cyano—7-(3 4, S-tri-

methoxyphenyl)-eicosane
20 7 g (0.1 mole) of 3,4, S-trimethoxyphenylaceto-
nitrile were dissolved in 15 ml of toluene at 40°C, and
© 52 g (0.8 mole) of 85% pure potassium-hydroxlde powder
.amd.u.z g of tetrebutylémmonium iodide were adoed. A
.solution'of 26.3'g (0.1 mole) of tridecyl bromide in.
20 ml of ?oluene was then added,-wiﬁh. stirring, so

that the temperature did not exceed 90°C. After the




X ed with a mxture-of 350 ml of .n-hexane . and 50 nj of .ether... The
_byent was distilled off and the base obtai ned as the oily reS|due was
chromat ogr aphed on silica gel using ethyl acetate. Analysis: _calcul ated:
C.72.2 H9.1 N 7.4 found: 72,1 ‘9.0 7.5 The cohpound whi ch
follows was obtained in a simlar nmanner: 84.

1- (2- Chl or ophenyl) - 3- nethylaza.?a&yano 7- (3- et hoxy- phenyl)-nonadecane

Anal ysis: calculated: C75.5 H9.4 N&53 d 6.8 found: 75.5 \)

9.3 5d51tion,6591£¥@ﬁ§iﬁh35continued at this temperature for
1- ( 3- Met hoxyphenyl ) - 3- net hyl aza- 7- ano 7(& =tri-
nmet hoxyphieoyt s eandsaneomtﬂog Qf) 3_ n%l%)( ¢1 3“‘211%)- t9f @T?ﬂn&&ﬂm‘]ﬁyl acet o-

nitrile were dissolvedin 15 nj quene atthagi gnd 52 g (0.8 nole) of
85@6purBepbY&sgauﬁrﬁ?ﬂ@%ﬁhﬁéYEEﬁﬁﬁﬁ ?PEF%P? gof ¢t ylannnnlun1|od|de
wer e added. A solutlon of 26.3 g % of tridec bromde in. 20 m
of tol UEREUSRE YARnthemeadded 4t 9|9r|n e%?ﬁ&O?rmé EHﬁ%rature di d not

pecees Lo eBiLgh 40 ot Al oALAE 08 SR Lo 8D
T S5 et o RORNIERY dade the Shiinglpbpby iy 1 quced
and Cooséﬂarated off.  The solvent was distilled off to give
 the crude base as a yellow oil, which was chromato— o
graphed on silica gel using ethyl acetate.
10 Rf value (methylene chloride/methanol = 93:7): 0.44
| Analysis: calculated: C 74.7 H 9.8 N 4.7
| .. found: _'_'747 9.4 '4_.8-'.
| | _ EXAMPLE 86 | |
-l-(S—MethoxyphenYl)-3-methylazaf7-cyano-7-f3,4;dimethoxy-
phenyl)-eicosane | - _

B 38.3 g (0.1 mole) of 1- (S-methoxyphenyl)-a-_
methylaza—?-cyano-?-(s 4-dimethoxyphenyl)-heptane were
dissolved in 200 ml of toluene,and the solution was re-
fluxed with 4.7 g (0.12 mole) of powdered sodium amide'

.'for 1 hour, with stirring. A solution of 26. 3 g -

20 (0.1 mole) of tridecyl bromide in 50 ml of toluene was
then added dropwise in the course of_éo minutes, andi
-the mixture was refluxed for a further 2 hoors.. The
cooled reaction mixtUre was poured into-water, the |
toluene phase was washed several times with.water,and
the toluene was then distilled off. -d The resﬁlting

residue was chromatographed on silica gel using ethyl

'acetate,

L O

<)



100 m of mater wer e added and the toluene_phase was separated of f..

sol vent was dlstllled off to give the crude base as a yel l ow oi |,

chr omat o- graphed on’silica gel using ethyl acetate. 10 Rf val ue
(et hyl ene chl ori de/ met hanol 93:7): 0.44 Analysis: - calculafed' C74.7
H9:8 N 4.7 found: Co 74 7 9.4 . 4.8 EXAMPLE 86
1- (3- Met hoxyphenyl ) - 3- net hyl aza- 7- cyano= 734 3. 4-di met hoxy phenyl) ei cosane
- 38.3.9 (0.1 nole) of 1-(3-methoxyphenyl)-3-
net hyl aza- 7- cyp@ov&163, emdtnyiéﬁéyeheayidermsmmmnnywsesahtbcnded4|n 200 n
of tolueneand the solution was re- fluxed with 4.7 g (0.12 nol é) of
powder ed sodluAnaMydEsEorcélbuhatedMAtG P6i6riHglO.0OA BB WRion of 26.3 g 20

(0.1 nole) of tridecyl

. The

mhich.ma~

bromide in 50 m of toluene was then added dropw se

in the course of 60 ninut&oundad the ni x76s8 was 9e3| uxe®-Por-a further 2
The cool ed reaction n1xture Was odé d into water, the tol uene

~ hours.
phase was washed several tines Wi th wi
distilled off

he toluene was then -

usi ng ethyl acdpdrBis=(

Anal ysi s:-

é -

10

20

eny cyano- el cosane
Example 66 were dissolved in 23 g (O S mole) of formic

acid in the cold, 11.9 ml of 35% strength- aqueous for-.

- malin solution (0.15 mole of formaldehyde)fwere added,

and the mixture was heated on a waterbath nntil'evolu_
tion of carbon dioxide had ended. The'reaotion'solu-
tion was cooled, diluted with water and rendered alka-
Iine by addition of ammonia, and the base which had

separated out was extracted with n-hexane.._ The n-

' hexane solution'was washed several times with water and

.dried w1th potassium carbonate and the n-hexane was

then distilled off.. The residue was chromatographed

-on . silica ‘gel (ethyl acetate/n-hexane =.7:3) and" the

main fraction was concentrated to give the base as a

_ viscous oil. - _ o
'Rf value (methylene chloride/_meth_anol = §7:7) 10.53

Analysis: calculated: C 78.6 H 10.2 N 5.2

found: 78.5 10.1 5.1
EXAMPLE 88

Tablets of the following composition'were ob—-

-tained on a tabletingimachine in a'conventional_manner:

40 mg of the substance from Example 3

“ 120 mg of.corn starch

piS-{Srjlebhpgp S'dﬁirﬁ’a@eﬁﬁﬁr@?ﬂ%e? e fledes OF 4;

cal cul ated: g5Cy7 5.0 f
5.0 EXAVPLE 87.1,7- bi 5237 Ngtﬁoxypﬁglg 28 ﬁg?he °“9d obtairdd iin

9.3



g (Ol nmole) of the conpound obtained in Exanple 66 were dissolved in
(0.5 nole) of formc acid in the cold, 112.9 m of 35% strength aqueous
malin solution (0.15 nole of fornal dehyde) -were added and the m xture
~was heated on a waterbath until evolu- 10 tion of carbon dioxide had
ended. The reaction solu- tion was cooled, diluted wth water and
rendered al ka- |ine by addition of3@monia, and the base which had - .
separ at ed t _was ex racﬁfd wi t h n-hexane. . The n- hexane sol ution was \Jj
washed sevéPaP tP&eRt #EHWR®r and dried with potassium carbonate and the
n- hexane s then_ djst off. . The residue was chromat ographed on
- silica gergéethy gaé%t%ééﬁﬁ%?mmane = 7:3) and the main fraction was
concentrate L Vee t hase AvA ol <4 : .wakye (methyl ene
'chloride/ne?h%ﬁo . &%7:7 :0.é%§fﬁg¥§§§§?§ugglgﬁ%gf38:§£t¥7g£6 H 10.2 N
5.2 found: 78 .&ubmickdskopicallyEXANBLE188sTakh et arpbsthe fol | owi ng
conposition were ob- tained on a tableting machine in a conventional
mannes: 40 . ng of t his i iRdgAdt®ried Mradenphek3 120 mg of corn starch
13.5 ng of .gel atine 45 -ng of lactose 2.25 ng of Aerosil (chemically
pure silici&.&ring iof aahatea atacehc {laisy 6fli strengibi paFté AEROSI L 5
Is a Registered Trade Mark) s : ' '
S S : EXAMPLE 89

Coated.tablets-of the following composition were
prepared in a conventional mannéf:
20 mg of fhe substance from Examplé 3.
10 60 mg of core compositidn |
| " 60 mg of sugar-doating §omp9§ition
.':The_core compoéition_qonsisted pf 9 pafts of corn
sta;ch, 3 parts of lactose and 1 part of Luviskél VA 64
i60:40 vinylpyrfoiidoné/vinyl acetate'copolyﬁef, cf;Pharm;_
15 °  Ind. 1962, 586). (LUVISKOL is a Registered Trade Mark).
 The sugarféoating coﬁposition cénsiéted of 5 parts.of
‘sucrose;-z parts of corn starch, 2 parts of calcium car-
bonate and 1 part of-talc. The coated tablets thus ob-
tainéd'wéfé fhen provided.ﬁith # further coating.which
.20 'was_resistant'to gastric.juiée. . | | |
| | EXAMPLE 90
_ 10 g of thé sﬁbstance-frdm Example 3 were dissolved
in 5000 ml of watér, with fhé addifioﬁ of NaCl, and the
solution was-brought.tb pH 6,0 y1th'o.1 N‘NaOH-to.form
a solution isotonic with_blood.-'Thiéusqlutionlﬁas ihtrb--

.-25 duced into ampoules, 5 ml ihneach, and sferiiiied;



6. 75 ng of potato starch.(as 6% strength paste) - EXAMPLE 89 Coat ed
tablets _of the foll ow ng conposition mere—ﬁfepa#ed—Ln_a_eenMent|onaI
nanner 20 ng of the substance from Exanpl of core.
conposition 60 ny of sSugar-coating- asnposqﬁu i ﬂ " osi tign
"consisted of 9 parts of corn starch, 3 par 1 part of
Luvi skol VA 64 (6@14ngLnyIpyrrolldoneIV|nyI acetate copolyner cf.Pharm.
15 - 4 Ind. 1962, 586) (LUVISKOL is a Registered Trade Mark). The

'sugar - coating qOWDOS't'A?x”mC-‘é@v%h%LQdw%iéh@ﬁ?&sa%aik%esEerivaéi{té gk corn
starch, 2 parts. of cal ciumcar- bonat e and part of talc The coated

t abl ets t hus olghet Forerhleerrg then provided with a further coati ng which 20

was resistant to gastrig.juce~ EXAMRPLE-90:10 g of the6substance from

Exanpl e 3 were dissol ved ingﬁooq: of waldh, with thRaddition of NaC
and the sol ution. was brﬁgght,t 6.0 wit;h 0. 1 N tg7forma solution
I sotonic wth blopd | ut o? ﬁg@ *: ced into anpoules,
5 m in each, and sterili Gada’ 21An 8 -

[ ERR] - cyano- 1, [ ERR] - dlpﬁe kane derivative of e formul a II [ERﬂ
where [‘ERR], [ERR] [.ERR] , [ERR.}T{- R anhd-+4 ERR]- are |dent|cal or dif- erent
and each |s_hydrogen hal ogen, hydroxyl tri-
o where Rl, Ra, R3, RG_ R7 and Rs are identlcal or dif—
'erent and each is hydrogen, halogen, hydroxyl, tr;-
fluoromethyl, Cl C4-a1ky1, nitro,'Ci-C4-alkoxy or Cl—C4-
alkylmefcapto, and two padicals in adjacent positions
_éan fogether form a methylenedioxy, ethylenedioxy'or
l,3-dibkatetrame£hy1eﬁe grodp, rR? is straiéht—chain or
eranched, saturated or uneaturated alkyl of 9 to 20 car--
bon atoms, Rs is hydrogen or Cl-C -alky‘ and m and n are
identical or different and each is from 2 to 4, and
salts thereqf with a phy51ologically tolerated acid.
'-2.: .' 1,7-bis-(3-Mefhoxyphenyl)—S-methylaza—7-cyano-
'nonadecane. o o
3. l (3-Methoxyphenyl) 3—methylaza—7-cyano 7—(3 4-
dimethoxyphenyl)-nonadecane _
- 4. 1- (S-Methoxyphenyl) 3-methylaza- -cyano-7-
(3,4,5- trimethoxyphenyl)-nonadecane
5. . l,7-D1phenyl—3-methylaza-7—cyaho-nonadecane.:
6.. A process for.the'pgepa;ation of a compound of}
e CUhe formila 't ageTarded T oldtm 1, “uHedeta Y

a) a phenylaeetonitrile'of the formula II

3

@ TP e hetae e e e b



o

/.

rdnethyl,'[ERR]-aIkyI, nitro, [ERR]-al koxy -or [ERR]- a[ky1nercapto,
radi cal s in adjacent positions can tog

o . . o ﬁgggi_}gkﬂ%é-ﬂﬁLﬂ¥Lﬁ
yl enedi oxy or 1, 3-di oxat etranet hyl ene g s straight- chaln or

nedi oxy,

and

 branched, saturated or unsaturated al kyl of wnrwwnétons [ ERR]
IS hydrogen or [ERR]-alkyl and mand n are i w ‘“m rent and each
©

is from2 to 4, and salts ther®3f with a physko

- 1,7-bis-(3-Mthoxyphenyl) - 3-net hyl aza- 7- cyano- nonadecane. 3.
1- (3- Met hoxyphenyl) - 3- net hyl aza-7 cyano 7- (3 4- '
- di met hoxyphenyl ) - nonadecane. 4.
1- (3- Met hoxyphenyl ) - 3- meét hyl as a-ﬁ-cy&hb 7-

-

gitalMy*stoferated acid. 2

A3

(3, 4, 5-trimet hoxyphenyl ) - nonR .5 . :
1, 7- Di phenyl - 3- et hyl aza- 7- cya cane.. 6. A.procegs for the
preparatlon of a conpound ofg alas clainmed in claim1, wherein

a) a phenyl acetonl tri I e of the forrruIPa Il - [ERR} where [{ERR],

[ ERR] and [ ER é

| - phenywhaaal RapeROf Rheahdr

and n have the above nmeanings and X is a leaving g
" [ ERR] - cpated 1wl ERRp- arphenyg

where [ERR], [ERR],[ERR] ;[ ERR], [ ERR], [ERWG[ERW

: - . ) - R

e aboag meani ngs, is re- acted with a
I

roug “b) an
agaadkrRafeofetheafpyaude LhE for'rml a |V [ERR
.mand n have the

RS .
| oo R7 III
© X=(CH,) -N-(CHj) S - _

6. o7 8

where 35, R”, R, R, m and n have the above meanirnigs

and X is a'leaving'group, or

b) an m-cyéno-l,mfdiphényl—azaalkane derivat;ve of the.

formula IV

. .. S o
Rz@i}c‘:( ) -(cx, <gi§ o
-(CH., ) -N-(CH.)
R |- 2'm . .2 n R85 v
1 2 13 5 6 o7 o8

where RY, RZ, RS, R®, R®, R”, R®, m and n have the

_abave meanings, is reacted with a compound of the

formUlé v

R -y v

where R4 has -the above meanings,ahd Y is a leaving group, -

or .

c) a pheny1acetonitri1e of the formula VI

[ ERR],
have| thERRbovkcneshEREY , [ EBRet ERR] , [ ERR] ,

m

<>



.above neani ngs, IS reacted mnth a conpound of _the fornmula V [FRR] where (jfj
[ERR] _has the above nmeanings, and Y is aleaving group, or c) a - :
phenyl%cet onitrile of:the fornula Vi [ ERR] mwmnmwﬂ ] and [ ERR]
have the-.above- neanings, is reacted with-a |- the formul a
111 and a com pound of the formula=¥eor d) a phehylacétofitfile of the
fornula VI1 [ERR] where [ERR], [ERR], [ ERR], [ ERR]. and m have the above

gs and Z'is a'leaving group, .is react ed wi th a phenyl al kyl am ne of
, the ornula VIIl {ERR] where [ERR] .. [ERRP [ERR], [ERR] and n have the
above neani ngs, or -e) an [ERR]-am no-al kyl -p ny}acetonitrire of tie

fornula I X [ERR] where [ERR],[ERR, [E K| 4[ ERR] .-and m have the aboveé
meani ngs, is reacted with a phenylalk aPive of -the . formula X - - _
[ERR] where [ERR], [ERR], [ERR], m ah avg the above meanings, or f.) an

[ERR]-cyano-I,[ERR];diphenyl-azaaLkaﬁe derivative of the fprnula X

' where Rl; RZ and Raehave_the above meanings, 1is reected
with a l-phenylazaalkane of the formula III and a com-
pound of the formula V, or | |

d) a phenylacetonitrile of the formula VII
. - l . )

CN

l viI

? (CHZ)m

. Where Rl, Rz,'Rs; R4 and m have the above meehings and.
Z is a leaving group, is reacted with a phenylalkylamine

of the formula VIII
[ 6 . .
R &S

N A L VIII
o8 oenz)n-ya _ S

5 6 .7

where R, R°, R, R8 and n have the abo#e'meanings, or
oy &) an w-amino-alkyl-phefiylacetonitrile of the formula IX,
_ LR ey RS - _

where Rl, R2 R3,.R4; R5 and m have the above meanings,

is reacted with a phenylalkyl derivative of the formulaX



[fR) where [ERR), [ERRI, [ ERR, [ERR], [ERR|, [ERR, [ERRI, mand’n have the

-abdvd meani ngs, is alkylated, or g)_an [FRR]-anino-alkyl-phenyl acetonitrile
~of

Condrt1 ons. ot . an-at acnyde o ¢ no | IRIRTRMRYIBES - ore =<'~

e formula I X is reacted with an al dehyde of the forrula Xl | [ERR|

[ERR], [ERR], [ERR]}';[ ERR] and-4¥tmave the abové nbanings, is . reacted with a

phenyl-al kyl ani ne of the formula VII1L under.reducing conditions. and. fE}.

. .desired and if one or. npre of 4 ERR],[ERR],[ERR],[ERR],[ERR] - and' [ ERR] are
. al koxy, the resulting conpourng is subjected-to ether cleavage, and/or, if
. desired, the resulting coRgpd i s converted-into a salt with a )

physi ol ogically 5 tol erat af ’.((71112 m—& compound as claied in claim1
when prepared by a process ~£l ainmed in claim6. 8. A compound .as
clainmed in claiml or Z wherein [-ERR], -[ERR],[ERR], [ ERR], [ ERR] and [ ERR] :
are independerg |y siydrgpgen or- nethoxy, 10 [ERR] is straight-chain alkyl of .
11 to Mhexg for & omR and® [3RR)Z iRgvRetiip atpve megrdR&sHuRF as claimed in -

urfF
claim1_and identified in any of. the fqregoi Exanpl e o 87. 10. A
t her apetd i ¥ t?b‘rﬁib??‘l‘ﬁmﬁ“' : ?W%‘f?ﬂﬁﬁ’%ﬁc@%ﬁ?ﬁﬁ@vﬁ%%xﬁé}%i ent and an

ef f ect i%’oem?u'?é“}h of an [ERR]-cyano-I, [ ERR] -di phenyl -

‘

»

1 T o6 R
R2 1 1 R7 pas
3 C-(CH, ) -N-(CH, ), 8
R 14 : _ R
TR .
.

1 2 » m and n have the IR

where RY, B2, %, R%, B®, ®, R
above meanings, is _élky_la-ted, or -
g) an w-émirio-alkyl—phehylacetonitrilé of the formula

" IX is reacted with an aldehyde of the formula XII

rS - L |
By | | | XII
:) (CHZ)“‘l-cgo |
: R T
where R®, R’, R® and n have the above meanings, under
reducing conditions, or _ _ | _ f
~ h) an aldehyde of the.formula XIII : S 5
. 1 . | o
S | R | o - . XIII.
e c-(cﬂz)m__l—CHO, e e
e ae ' '-.-;“-.‘S - A R3u 7o . ‘4'_"' ‘e s o . . % -" " . . :..-
. L . . B RYIE R B . Y | . . . A B
where Rl',’ Ra_, Ra, 34. and m have the -above meanings, is

r'eac-'ce.d'.with a phenyl.alkylamine_ of the fofmula VIiiIi

under reducing conditions,



azaal kane derivative as clained in any of claims 1 to 5 or 7 to 9 as the (i;ng
actiyayrngredient. 11. A conpound as claimed in any of clains 1 to 5 o :
7 td 9 for treating eardiovascul ar disorders. r specification
has been reproduced by photocopying the appli &m‘mm‘mummn “llpescri pt. It
.may contain a few amendnents which are_éy__fficu*t to ¥eald. Thé ori gi nal
typescri pt contai ning these anmendnents 'may be inspected on the prem ses of
thesPatent Office . :

= :
and, if desired and if one or more of R
8

1 g2, g%, RS, R’

and R° are alkoxy, the resulting compound.is subjected

to ether cleavage, and/or, if'desiréd; the resultiné
compodnd'is converted into a salt with a_physiologically
5- toieréted acid. ' | ' |
% .. 7. A compound as claimed in claim 1 wheh prepared by'
a process as claimed in claim 6.

8. ‘A compound as claimed in claim 1 or 7 wherein Rl,

'-_Ra, R3,'R6, R7 and R8 are independently hydrogen or methoxy,.

10 R* is straight-chain alkyl of 11 to 13 carbon atoms and R
is methyl. | |
9. - A compound3as qlaiméd in.claiﬁ.l and identified in
any of thé foregoiné'Examplés 1 to'87.. | |
_16. -Alfherapeutic.cbmpositi¢n cémprisiﬂg_a pharmaceutical
15 ekéipient'and an'effective amount of an u—éyano-l,tn-diﬁhenyl-
. azaalkane derivative as.claimed in any of‘claims 1 to 5 or
7 to 9 as the acéive ingredient, . .
11. A Qompouﬁd as claimed in any of claims 1 to 5 or 7

c to 9 for treating cardiovascular disorders.'f

' The text of the specification has been reproduced by photocopying the applicants originsl
i C © ‘ypeserzipt. It may contain a few amendments which are difficult to resd, The oxiginal
©  typescript comtaining these szendments may be inspected on the premises of the Patent Office
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