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Hypotens ive  Act iv i ty  of cis-Cinnamyl Guanidine  
Sulfate 

The  cis a n d  trans i somers  of e i n n a m y l  g u a n i d i n e  su l fa te  
were found  to possess h y p o t e n s i v e  a c t i v i t y  in  an imals ,  t h e  
cis form (Su-13,686) be ing  more  a c t i v e  t h a n  t he  trans: 

C~Hs,~. /CH2NHC-NH2 | • H2SO 4 

H "/C = C' ' 'H J2 

Su-13,686 

Su-13,686 was  ora t ly  ac t ive  w i t h  a r a p i d  onse t  of a c t i o n  
in n o r m o t e n s i v e  a n e s t h e t i z e d  a n d  u n a n e s t h e t i z e d  dogs  a n d  
in u n a n e s t h e t i z e d  rena l  h y p e r t e n s i v e  dogs ;  in  a n e s t h e -  
t ized  ca t s  i t  also p r o d u c e d  a h y p o t e n s i v e  response.  I n  t h e  
a n e s t h e t i z e d  dogs doses of 2.5 and  7.9 mg/kg ,  i n j ec t ed  
in to  a loop of t h e  smal l  i n t e s t i ne  p r o d u c e d  a 31 a n d  50 m m  
decrease  in  m e a n  a r t e r i a l  b lood  pressure .  T h e  pressor  re- 
sponses  p r o d u c e d  b y  in j ec t ed  1 -ep inephr ine  a n d  1-nor- 
e p i n e p h r i n e  were  a u g m e n t e d ,  while  t h e  p ressor  response  
p r o d u c e d  b y  i n j ec t ed  a m p h e t a m i n e  was  i n h i b i t e d  or 
g rea t ly  decreased.  

T h e  oral  a d m i n i s t r a t i o n  of 7.9 m g / k g  to  u n a n e s t h e t i z e d  
n o r m o t e n s i v e  dogs for  two  weeks  p r o d u c e d  a 20 to  40 m m  
decrease  in m e a n  a r t e r i a l  pressure ,  whi le  t h e  ora l  a d m i n i s -  
t r a t i o n  of 2.0 m g / k g  of Gu-13,686 to  u n a n e s t h e t i z e d  r e n a l  
h y p e r t e n s i v e  dogs  p roduced  a 31 m m  decrease  in  m e a n  
a r t e r i a l  pressure .  The  d r u g  a p p e a r e d  to  be  more  ef fec t ive  
in t h e  r ena l  h y p e r t e n s i v e  dog t h a n  in t he  n o r m o t e n s i v e  
dog. 

I n  n o r m o t e n s i v e  dogs  a n e s t h e t i z e d  w i t h  b a r b i t a l  so- 
d ium,  Su-13,686 p roduced  a s ign i f i can t  increase  in coro- 
n a r y  a n d  r ena l  b lood  flow. Card iac  o u t p u t  was  n o t  a l tered.  

Th i s  c o m p o u n d  differs  f rom g u a n e t h i d i n e  ~ in t h a t  i t  is 
more  po t en t ,  m a n i f e s t s  a more  r a p i d  onse t  a n d  s h o r t e r  
d u r a t i o n  of ac t ion  a n d  p roduces  less c u m u l a t i o n .  

T h e  ava i l ab l e  p h a r m a c o l o g i c a l  ev idence  i nd i ca t e s  t h a t  
Su-13,686 p roduces  i t s  h y p o t e n s i v e  effect  b y  some degree  
of b lockade  of t h e  pos t -gang l ion ic  s y m p a t h e t i c  fibers.  

The  trans-cinnamylamine was p r e p a r e d  b y  Gabr ie l  syn-  
thes is  f rom the  commerc i a l l y  ava i l ab le  trans-cinnamyl 
chlor ide  acco rd ing  to  t h e  m e t h o d  of GENSLER a n d  
ROCKETTL b.p.  7 1 - 7 4 ° / m m ;  hydroch lo r ide ,  m.p .  246 to  
250°; ca l cu la t ed  for CgHx~N-HCI :  C 63.70, H 7.12, N 
8.24; f o u n d :  C 63.51, H 7.11, N 8.21. R e a c t i o n  of t he  free 

a m i n e  w i t h  2 - m e t h y l t h i o p s e u d o u r e a  su l fa te  gave  trans- 
c i n n a m y l  g u a n i d i n e  sulfa te ,  w h i c h  was  rec rys ta t l i zed  f rom 
aqueous  e t h a n o l  a n d  m e l t e d  w i t h  decompos i t i on  a t  248 to  
251°; ca l cu la t ed  for (C10HI~Na} ~ • H2SO4: C 53,62, H 6.30, 
N 18.76; f o u n d :  C 53.62, H 6.36, N 18.52. 

To p repa re  t he  c o r r e s p o n d i n g  cis-compound, 1-chloro-3- 
p h e n y l - 2 - p r o p y n e  a w h i c h  was  o b t a i n e d  f rom 3-phenyl -2-  
p r o p y n - l - o D ,  was  al lowed to  r eac t  w i t h  p o t a s s i u m  p h t h a l -  
imide  to give t he  N - ( 3 - p h e n y l - 2 - p r o p y n y l ) - p h t h a l i m i d e ,  
m.p.  158-160°;  ca lcu la ted  for Cx7HnNO2: C 78.23, H 
4.25, N 5.37; f o u n d :  C 78.22, H 4.14, N 5.32. LINDLAR a 
p a l l a d i u m - l e a d  c a t a l y s t  r e d u c t i o n  of t h e  p h t h a t i m i d e  gave  
t h e  N-cis-cinnamyl p h t h a l i m i d e  wh ich  was recrys ta l l i zed  
f rom aqueous  e thano l ,  m . p .  110-111°;  ca l cu la t ed  {or 
ClvH,aNO~: C 77.63, H 4.98, N 5.33; f o u n d :  C 77.46, 
H 4.84, N 5.23. Hydraz ino ly s i s  of t h i s  m a t e r i a l  gave  cis- 
c i n n a m y l a m i n e ,  b .p .  104-105°/12 r a m ;  h y d r o c h l o r i d e  
m.p .  177-178°;  ca l cu la t ed  for CgHx~N. HCI:  C 63.70, 
H 7.12, N 8.24; f o u n d :  C 64.12, H 7.11, N 8.51. R e a c t i o n  
of the  free cis-cinnamylamine w i t h  2 - m e t h y l t h i o p s e u d o -  
u r ea  su l fa te  gave  cis-cinnamyl g u a n i d i n e  su l fa te  wh ich  was 
rec rys ta l l i zed  f rom b u t a n o l  a n d  w a t e r  a n d  me l t ed  w i t h  
decompos i t ion  a t  149-151°;  ca l cu la t ed  for (C10HlaNa)~. 
H2SO4: C 53.62, I{ 6.30, N 18.76; f o u n d :  C 53.86, H 6.36, 
N 18.87. I R - s p e c t r a  se rved  to  c o n f i r m  the  cis a n d  trans 
i somer i sm of t he  a fo redesc r ibed  c o m p o u n d s .  

Zusammen/assung. E s  wird  die S y n t h e s e  u n d  P h a r m a -  
kologie  e ines  n e u e n  b l u t d r u c k s e n k e n d e n  Mit tels ,  cis- 
C i n n a m y l - g u a n i d i n s u l f a t ,  beschr i eben .  

w .  E. BARRETT, R.  P. MULL, 
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Mutagenic  Act ion of 2 - E t h y l - 2 - p h e n y l -  

e t h y l e n e i m i n e  

Since the  d i scove ry  of t h e  m u t a g e n i c  effect  of m u s t a r d  
gas I a n d  al l ied c o m p o u n d s ,  a large  n u m b e r  of  chemica l  
c o m p o u n d s  h a v e  been  s y s t e m a t i c a l l y  t e s t e d  {or t h e i r  
m u t a g e n i c  p rope r t i e s  in  d i f f e ren t  l abo ra to r i e s  of t h e  
world  2-4 

I n  th i s  l abo ra to ry ,  a d e r i v a t i v e  of e thy l ene imine ,  2- 
e t h y l - 2 - p h e n y l e t h y l e n e i m i n e  (Figure) ,  was  r ecen t l y  t r i ed  
on  ba r l ey  (Hordeum vulgare), a n d  some of t he  resu l t s  ob-  
t a i n e d  are p r e sen t ed  below. 2 - E t h y l - 2 - p h e n y l e t h y l e n e -  
imine  is a l iquid  a t  r o o m  t e m p e r a t u r e  a n d  is p r ac t i ca l l y  

inso luble  in  wate r ,  b u t  a t e m p o r a r y  emul s ion  is o b t a i n e d  
w h e n  s h a k e n  v igorous ly .  

_ _  / C2H~ 
H~C \ \ / / C  ..C~H ~ 
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Dry  seeds of a local 6-rowed va r i e ty  of bar ley  (Malda) 
were soaked in emuls ions  of 2 -e thy l -2 -pheny le thy lene-  
imine  in wa te r  a t  concen t r a t ions  shown in Table  I. The  
p H  was  k e p t  a t  a b o u t  7.5. Dura t i on  of t r e a t m e n t s  var ied  
f rom 5 to  nea r ly  7 h a t  a b o u t  23°-25°C. Controls  were  
t r ea t ed  only  wi th  dis t i l led water .  Detai ls  of t he  effects  of 
t he  d i f fe ren t  t r e a t m e n t s  on ge rmina t ion  and  su rv ivab i l i t y  
are g iven in Table  I. 

Seeds were washed  in w a t e r  and  sown t r e a t m e n t - w i s e  
in small  p lo t s  in t he  field. The  average  n u m b e r  of t i l lers 
pe r  p l an t  in t h e  t r e a t e d  and  cont ro l  p lan t s  is g iven in 
Tab le  I I .  

S ter i l i ty  coun t s  were no t  d i rec t ly  made  ; however ,  it  was 
obse rved  t h a t  when  scor ing for m u t a n t s  in t he  M, genera-  
t ion,  t he  (5°/00) t r e a t e d  p l an t s  showed a decrease  in t he  
t o t a l  n u m b e r  of p lan t s  ge rmina t ing  f rom the  M, spikes  as 
c o m p a r e d  to  those  ge rmina t ing  f rom the  con t ro l  spikes. 
Thus  the  m e a n  n u m b e r  of M 2 p lan t s  per  M, spikes  has  
been  found to  be 36.7 (M~) p lan t s  per  (M1) spike in t h e  
(5%o) t r e a t m e n t ,  whereas  in the  contro l  the  cor respond-  
ing figure was 40.1 p lan t s  per  spike, ind ica t ing  an increase 
in s ter i l i ty  as a resul t  of t r e a t m e n t  by  the  chemical .  

Scoring of ch lorophyl l  m u t a n t s  were  made  in the  usual  
m a n n e r  on M 2 seedlings,  f rom M 1 spikes growing on we t  
sand  a t  abou t  25°C (Table I I I ) .  

The f r equency  of ch lorophyl l  m u t a t i o n  (given here  
only  for t he  5°/00 t r e a t m e n t )  was  found to  be 3.2% w h e n  
based  on spike progenies  and  1.84% when  ca lcula ted  f rom 
M~ seedlings.  The cor responding  figures for t he  u n t r e a t e d  
cont ro l  were  a p p r o x i m a t e l y  0.3% and  0.1% respect ively .  
All t h e  12 m u t a n t s  in t he  con t ro l  be longed  to  t he  'macu-  
l a t a '  class, wh ich  is g rouped  here  (Table IV) unde r  the  
head ing  'o the rs ' .  

The f requency  of the  d i f ferent  classes of ch lorophyl l  
m u t a n t s  in the  t r e a t m e n t  t h a t  were found  a m o n g s t  the  
482 p l an t s  scored is g iven  in Table  IV. 

There  seems to  be a h igher  p ropor t ion  of xantha  mu- 
t a n t s  (18%) and a lower  p ropor t ion  of albina m u t a n t s  
( t0 .4%)  occurr ing af ter  t r e a t m e n t  w i th  tile chemical  as 
c o m p a r e d  to  X - r a y s ;  also the  h ighes t  p ropor t ion  of mu-  
t a n t s  t h a t  occurred  in any  class be longed  to  t h e  vir idis  
t y p e  (57.9~o), which is no t  unusual  a f t e r  t r e a t m e n t  wi th  
chemicals  of th i s  n a t u r e  a,s. 

In  spi te  of i ts  c o m p a r a t i v e  s tabi l i ty ,  the  usefulness  of 
th is  chemical  is g rea t ly  l imited,  as is shown by  the  fac t  
t h a t  a dras t ic  le thal  effect  was found to occur  w h e n  a 
s l ight ly  h igher  concen t r a t i on  (7o/00) was used (Table I). 
The reason for th is  is no t  clear, b u t  th is  same effect  (i.e. a 
sudden  sha rp  increase in l e tha l i ty  following a sl ight in- 
crease in concen t r a t i on  above a cr i t ical  dose) has also 
been observed  in o the r  p lan t  species t r e a t e d  wi th  the  same 
chemical  (e.g. in jute) .  

Table III. Frequencies of mutation 

Treat- No. of Total no. No. of 
ment M, of M 2 M 2 

spikes plartts mutants 

Mutation Mutation 
frequency frequency 
(spike (Mo 
progeny) seedlings) 

Control 307 12,314 12 0.3% 0,097% 
(=o.1%) 

50/00 716 26,256 482 5.2% 1.84% 

Table I. Treatments given and their effect on germination and 
survivability 

Concentra- Time No. of No. of seeds No. of plants 
lion used of seeds germinated surviving 
in °/0 o treat- treated till maturity 
in water ment and sown 

3 6 h 4 5 m  100 91 (91%) 88 (88%) 
5 6h20m 100 83 (83%) 83 (83%) 
Control (a) 6 h 20 m 100 88 (88%) 88 (88%) 
7 5 h 144 6 (4.2%) 1 (0.7%) 
Control (b) 5 tt 144 119 (82.6%) 113 (78.5%) 

Table II. Average number of tillers per plant (M 1 generation) after 
different treatments. {Spacing between rows 45 em; between plants 

21 cm) 

Treatnlent Meim no. of tillers/plant 

"fable IV 

l" iridis A lbina X antha Others Total 

57.9% 10.4% 18% 13.7% (482) 

Zusammen /as sung .  Die \Vi rkung yon 2 -~ thy l -2 -pheny t -  
~ thy len imin  auf die I n d u k t i o n  yon  C h l o r o p h y t l m u t a n t e n  
bei de r  Gerste  wurde  beschr ieben.  Nach  Behand lung  mi t  
dem Agens  (5%o in Wasser)  war  die Muta t i ons f r equenz  
5,2% ftir die _~hrennachkommenschaf ten .  Die max ima le  
Anzah l  M u t a n t e n  gehOrte zur  Vir idisklasse (57,9%). Bei 
h6he ren  K o n z e n t r a t i o n e n  wurde  ein be td i ch t l i che r  
Le ta le f fek t  beobach te t .  

S. B o s e  

Bose Inst i tute ,  Calcutta ( India) ,  M a y  3, 1965. 
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