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The most  cha rac te r i s t i c  feature of compounds with cu ra re - l i ke  activity is the presence  of two quater -  
na ry  ammonium groups at a spacing of 14 or  20/~ [1]. During the prepara t ion  of access ible  myorelaxants  
with a separat ion between cationic cen te rs  close to optimal we proceeded f rom the capacity of ni t roalcohols  
to reac t  with amines.  2 -Methyl -2-n i t ro-N,  N ' -b i s - (p-d imethy laminophenyl ) - l ,3 -d iaminopropane  (III, R = 
N(CH3)2) and t r i s - (p-dimethylaminophenylaminomethyl)ni t romethane (IV, R = N(CH3)2) were obtained by the 
react ion of 2 -me thy l -2 -n i t r o - l , 3 -p ropaned io l  (I) [2] and 2-n i t ro i sobuty l -g lycero l  (II) [3] with N,N-dimethyl-  
p-phenylenediamine and were then converted by the action of methyl  iodide into the dimethiodide (III, R = 
+ + 
N(CH3) 3 I-) and the t r imethiodide (IV, R = N(CH3) 3 I-), respect ively .  
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According to l i te ra ture  data [1], substitution in the t r imethylammonium of even two methyl res idues  
by ethyl causes  an increase  in curare- l ike  activity. To this end, 2 -me thy l -2 -n i t ro -N ,N ' -b i s - (p -d i e thy l ami -  
nophenyl) - l ,3-diaminopropane (III, R = N(C2I-I5)2) was synthesized f rom (I) and N,N-diethyl-p-phenylenedi-  
amine and was conver ted into the dimethiodide (III, R = I~(C2I,Is)2CI,I 3 I - ) .  

The resu l t s  of pharmacological  testing, c a r r i ed  out by A. I. Podlesna  in compar ison  with d - tubocur -  
+ 

arine, are  presented  in Table 1. III, R = N(CH3)3I- [4] was of the greates t  in teres t  having less c u r a r e - l i k e  
activity than d- tubocurar ine  but being significantly less  toxic. It had a g rea te r  therapeutic effect and is 
worthy of mention as a myorelaxant  of the p a c h y - c u r a r e  type. 

E X P E R I M E N T A L  

2-Methy l -2 -n i t ro -N,N ' -b i s - (p -d imethy laminophenyl ) - l ,3 -d iaminopropane  (III, R = N(CH3)2). ' To a 
boiling solution of 11 g freshly distil led N,N-dimethyl-p-phenylenediamine and 1 ml t r ie thylamine in 40 ml 
alcohol was added a solution of 5 g (I) in 35 ml alcohol over  50 min under nitrogen. Heating was continued 
for 5 h and the solution was then cooled for 48 h at 5 ~ After  crys ta l l iza t ion  of the precipi tate ,  which had 
separated f rom 75 ml alcohol, an orange substance (5 g; 36.5%) of mp 122-124 ~ was obtained. 
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TABLE 1. Resu l t s  of P h a r m a -  
cological  Tes t ing  

Compound "~=~ 

la 5.-  = 

+ 
III, R = N  (CHa)3I- 

-b 
IV, R = N  (CHa)oI- 

-b 
III. R = N  (C~Hs)2CH~I- 
d-Tubocurarine 

1,0 

0,3 

0,7 
0,1 

Found, %: C 64.27, 64.38; H 7.54, 7.68; N 18.65, 18.51. C20H2~NsO 2. 
Calculated,  %: C 64.66; H7 .87 ;N 18.85. 

T r i s - (p -d ime thy laminopheny laminomethy l )n i t rome thane  (IV, R = 
N(CH3)2). To a boil ing solution of 12.5 g N ,N-d ime thy l -p -pheny lened i -  
amine  and 2 ml  t r i e thy lamine  in 50 ml  alcohol was added 3.9 g (II) in 
50 ml  alcohol ove r  30 min under  ni t rogen.  Heating was continued for  
5 h m o r e  and the p rec ip i t a t e  which had s e p a r a t e d  on cooling was c r y s -  
ta l l ized f r o m  150 ml  acetone.  An orange substance  (6.1 g; 50%) of mp 
156-157 ~ (with decomposi t ion)  was obtained. Found, %: C 66.82, 66.61; 
H 7.85, 7.55; N 19.67, 19.24; mol.  wt. 490.1, 503.7. C28H39N?O 2. Ca lcu-  
lated,  %: C 66.50; H 7.77; N 19.39; mol.  wt. 505.6. 

Dimethiodide of 2 - M e t h y l - 2 - n i t r o - N , N ' - b i s - ( p - d i m e t h y l a m i n o -  
+ 

p.henyl ) - l ,3 ,d iaminopropane  (III, R = N(CH3) 3 ~ ) .  A mix tu re  of 0.75 g 
([1F[, R = •(CH3)2), 10 ml  methanol ,and 0.4 ml  methyl  iodide was heated 

for  3 h. After  c rys t a l l i za t ion  of the solid, which had s e p a r a t e d  on cooling, f r o m  10 ml  water ,  0.95 gof  a c o l o r -  
l e s s  subs tance  of mp 176 ~ (with decomposi t ion)  was obtained. Found, %: C 38.46, 38.54; H 6.01, 5.76; I36.78,  
36.80; N 10.07, 9.98. C22I,I3512N502 �9 2H20. Calculated,  %: C 38.22; H 5.38; I 36.70; N 10.13. 

Tr imeth iodide  of T r i s - (p -d ime thy laminopheny laminomethy l )n i t rome thane  (IV, R = N(CHI3) 3 I - ) .  A m i x -  
bare of 1 g (IV, R = N(CII3)2) , 25 'ml  methanol ,  and 0.6 ml  methyl  iodide was heated for  4 h. The solid which 
p rec ip i t a t ed  f r o m  the cooled solution was  heated with dry  acetone,  dr ied  in vacuum, and c rys t a l l i zed  f r o m  
10 ml wa te r  with added act ive charcoa l .  A yellow subs tance  (0.6 g) of decomposi t ion  t e m p e r a t u r e  190 ~ was 
obtained. Found, %: I 40.17, 40.26; N 10.01, 10.17. C~1I,I4813N702 �9 H20. Calculated,  %: I 40.09; N 10.32. 

2 - M e t h y l - 2 - n i t r o - N , N ' - b i s - ( p - d i e t h y l a m i n o p h e n y l ) - l , 3 - d i a m i n o p r o p a n e  (III, R =  N(C2Hs)2). To a bo i l -  
ing solution of 12.9 g f resh ly  dis t i l led N,N-d ie thy l -p -pheny lened iamine  and 2 ml  t r i e thy lamine  in 35 ml  a lco-  
hol was added a solution of 4.7 g (I) in 40 ml  alcohol ove r  40 min under  ni t rogen.  Heating was continued for  
3 h fur ther  and the solution then cooled for  48 h. The solution was  decanted f r o m  the solid which had s e p a -  
ra ted ,  diluted with wa te r  to a sl ight turbidi ty,  and cooled overnight  once again. More solid separa ted .  Both 
o i ly  sol ids w6re  d isso lved  in 100 ml  dilute hydrochlor ic  acid, the solution was heated with act ive charcoa l  
at 50 ~ , and the f i l t ra te  poured into concent ra ted  po t a s s ium carbona te  solution. The oil was  ex t rac ted  with 
benzene and the ex t r ac t  d r ied  with m a g n e s i u m  sulfate .  After  dis t i l l ing off the benzene 9.1 g (66%) o f a b r o w n  
oil was  obtained which was not fu r ther  purif ied.  

+ Dimethiodide of 2 - M e t h y l - 2 - n i t r o - N , N ' - b i s - ( p - d i e t h y l a m i n o p h e n y l ) - l , 3 - d i a m i n o p r o p a n e  (i,iI, R = 
N(C2H~)2CH 3 I - ) .  A mix tu re  of 5 g (III, R = N(C2H~)2) , 10 ml  methanol ,  and 3 ml  methyl  iodide was heated 
with s t i r r i ng  for  2 h. The solid, which had s epa ra t ed  f r o m  the cooled mix ture ,  was  c rys t a l l i zed  f r o m  wate r  
containing act ive  charcoa l .  A sl ightly g rey i sh  subs tance  (3.2 g) of decomposi t ion  t e m p e r a t u r e  ~ 190 ~ was  
obtained. Found,%: C 43.94, 43.79; H 6.11, 6.24; I 35.76, 35.51; N 9.61, 9.55. C26H43N502. Calculated,  %: 
C 43.89; H 6.04; I 35.76; N 9.84. 
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