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1340; [a~D + 28~ 3 - c y c l o p e n t o x y - l l f l - n i t r o - l , 3 ,  5(10)- 
e s t r a t r i en -9a -o l -17 -one  (X;  m p  218-223~ Z~a, 277 r im; 
e = 1540; [ t i p  + 27~ 3 - m e t h o x y - l l f i - n i t r o - 1 ,  3, 5(10)- 
e s t r a t r i en -9a -o l -17-one  ( X I ;  m p  218-221~ 2m~, 277.5, 
285 n m ;  e =  1860, 1640; [aID + 32~ 3 - m e t h o x y - 1 7 e -  
e thynyl-11/3-ni t ro-1,  3, 5(10)-es t ra t r iene-9e ,  17/3-diol ( X I I ;  
a m o r p h o u s ;  "~max 277.5, 285 n m ;  e = 2480, 2200; [C~]D 

TabIe If. Estrogenic activity of 9a-OH, ll/~-NO2-steroids 

Compound Minimal effective dose (/z g) 

s.c. OS or/s.c. 

Estrone 3 100 33 
Estradiol 0.3 30 100 
Ethinylestradiol 0.3 3 10 
II 3 3 1 
IV 3 1 0.3 
V 30 30 1 
VII 3 3 1 
VIII 3 3 I 
IX 3 3 1 
X 1 1 1 
XI 3 3 1 
XII 1 1 1 
XIII 3 1 0.3 
XIV 3 3 1 

The  c o m p o u n d s  l i s ted  in Tab le  I were assayed  for 
es t rogenic  a c t i v i t y  in  c a s t r a t e d  female  r a t s  e i the r  b y  s.c. 
or b y  orM route .  The  es t rogenic  effect  was  d e t e r m i n e d  b y  
t h e  modi f i ca t ions  of t h e  vag ina l  cy to logy  chang ing  f rom 
t h e  d ies t rous  p a t t e r n  (nega t ive  smear)  to  t he  p roes t rus -  
es t rus  t y p e  (posi t ive  smear) .  The  m i n i m u m  effect ive  dose 
(MED) was cons idered  as t h e  one p r o d u c i n g  a pos i t ive  
smea r  in  1 ou t  of 3 r a t s  or in  2 ou t  of 5. 

As s h o w n  in Tab le  II ,  all  t h e  c o m p o u n d s  of t h e  series 
d i sp lay  a h i g h  es t rogenic  a c t i v i t y  a n d  show M E D  of t h e  
same order  b y  s.c. and  b y  oral  rou te  (os) (rat io os/s.c. ~ 1). 
The  reference  c o m p o u n d s  are, ins tead ,  m u c h  less ac t ive  
b y  oral  t h a n  b y  s.c. admin is t ra •  t h u s  g iv ing  h ighe r  
os/s.c, ra t ios .  

I n  conclusion,  t he  9~-OH,  11~-NO2-steroids  are  p o t e n t  
es t rogenic  agen t s  b y  oral  route ,  desp i te  t he  f ac t  t h a t  t h e y  
do n o t  possess t h e  1 7 a - e t h y n y l  g roup  w h i c h  is genera l ly  
i n t r o d u c e d  in to  a s te ro ida l  molecule  in  o rder  to  ach ieve  
ora l  ac t iv i ty .  

The  absence  of t h e  17 ~-alkyl  g roup  seems to be  in te res t -  
ing in v iew of a poss ible  cl inical  app l ica t ion ,  since 17 e- 
a lky l  s teroids  are  genera l ly  cons idered  to  i m p a i r  t he  l iver  
func t ion .  

Riassunto. Pe r  az ione  del l ' ac ido n i t r ico  su 1,3,5(10),  
9 ( i l ) - e s t r a t e t r a e n i  sono s ta f f  o t t e n u t i  9~- idross i - l l /3 -  
n i t r o - l , 3 , 5 (10 ) - e s t r a t r i en i ,  i qua l i  h a n n o  m o s t r a t o  u n a  
i n t e r e s san t e  a t t i v i t k  e s t rogens  s i s  pe r  v ia  orale  che pe r  v ia  
s o t t o c u t a n e a .  

--83 ~ ; 3 - m e t h o x y - l l / 3 - n i t r o - i ,  3, 5 (10)-es t ra t r iene-9a ,  17 
f l -dio117-acetate  ( X I I I ;  m p  180-182 ~ ~max 277, 284 n m ;  
e = 2 0 3 0 ,  1770; [C~]D--49~ 3 - m e t h o x y - l l f i - n i t r o - l , 3 ,  
5 (10)-es t ra t r iene-  9 c~, 17 fi-diol 17 -cyc lopen ty lp rop iona t e  
( X I V ;  m p  145-146~ "~max 277.5, 285 n m ;  e = 1650, 1470; 
[ ~ ] D  - 2 8 0 )  �9 
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Anaesthetic Properties of Some Esters of 2-Piperidylcarbinols 

A n a e s t h e t i c  a c t i v i t y  was u n e x p e c t e d l y  found  a m o n g  
some d i p h e n y l a c e t y l  es ters  of 2 -p iper idy lca rb ino ls  syn-  
t h e t i z e d  for  p h a r m a c o l o g i c a l  sc reen ing :  s u b s e q u e n t  
work  on  these  new a n d  r e l a t ed  c o m p o u n d s ,  r epo r t ed  in 
t he  T a b l e  shed  some l igh t  on  t he  s t r u c t u r e - a c t i v i t y  rela-  
t i onsh ip  a n d  t h e  conclus ions  are b r ie f ly  r epo r t ed  here.  

Chemistry. The  a m i n o  alcohols  e m p l o y e d  in t he  syn-  
thes i s  of t he  c o m p o u n d s  r epo r t ed  in t h e  T a b l e  were 
o b t a i n e d  acco rd ing  to  one of t he  fol lowing p rocedures :  
(a) C o n d e n s a t i o n  b e t w e e n  p y r i d i n e  a n d  a c e t o n O ,  cyclo- 
p e n t a n o n e  2 or c y c l o h e x a n o n e  2 in t h e  p resence  of Mg/ 
HgC12 a f fo rded  t h e  2 -pyr idy lca rb ino l s  wh ich  were r educed  
(P tO 2 in E t O H )  to  give t h e  co r r e spond ing  2-piper idyl -  
carbinols .  E q u i m o l a r  a m o u n t s  of a 2 -p ipe r idy lca rb ino l  
a n d  a n  a l d e h y d e  (mos t ly  fo rma ldehyde )  were h y d r o -  
g e n a t e d  a t  30 a t m  in  E t O H  w i t h  Pd /C  c a t a l y s t  to  yie ld  
t he  N-a lky l -2 -p ipe r idy lca rb ino I s  used in  t h e  p r e p a r a t i o n  
of c o m p o u n d s  1 ,4- -11 .  (b) T he  m e t h y l  es ter  of D or  Z 
1 -methy lp ipeco l i c  acid3, cis or trans 1 ,6-d imethy l -  
p ipecol ic  acid 4 or  1 -me thy lp ro l ine  ~ was  a d d e d  to  a large  
excess of a n  e the rea l  so lu t ion  of CH3MgBr.  I n  these  condi-  
t ions ,  i nve r s ion  a t  C 2 was m i n i m i z e d  a n d  in t h i s  w a y  t he  
aminoa lcoho l s  e m p l o y e d  for  t he  p r e p a r a t i o n  of c o m p o u n d s  
2, 3, 14, 15, 16 were  o b t a i n e d .  (c) 1 -methy l -2 -p ipe r idy l -  
ca rb ino l  6 a n d  l ~ - d i m e t h y l p i p e r i d y l c a r b i n o U  ( u n k n o w n  
isomer)  used in t h e  syn thes i s  of c o m p o u n d s  13 a n d  12, 
were p r e p a r e d  accord ing  to  t h e  l i t e ra tu re .  

The aminoa lcoho l s  were esterified in pyridine with t h e  
a p p r o p r i a t e  acyl  ch lor ide  to  give t he  es ters  r epor ted ,  
w i t h  t h e  e x c e p t i o n  of c o m p o u n d  7 w h i c h  was o b t a i n e d  
b y  r e d u c t i o n  of t he  n i t r o b e n z o y l  es ter  a n d  c o m p o u n d  9 
which  was o b t a i n e d  b y  br ie f  hydro lys i s  of t he  d ipheny l -  
eh lo roace ty l  es ter  as r epo r t ed  b y  KIN~ and  HOLMXS s. 

Pharmacology. Loca l  a n a e s t h e t i c  ac t iv i t i e s  of t he  
c o m p o u n d s  r epo r t ed  in the  Tab le  h a v e  been  e v a l u a t e d  
acco rd ing  to  t h e  CHANCE-LoBsTEIN9 t e s t  (corneal  
anaes thes ia ) .  E a c h  s u b s t a n c e  was  t e s t e d  a t  v a r y i n g  
c o n c e n t r a t i o n s  b y  t he  a d m i n i s t r a t i o n  of 0.1 ml  of a 
0 .85% sal ine so lu t ion  u n d e r  t he  eyel ids  of guinea-pigs .  
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T h e  e y e s  w e r e  k e p t  o p e n  for  30 sec  a n d  a f t e r  a f u r t h e r  
60 sec  t h e  c o r n e a l  r e f l e x  w a s  t e s t e d  b y  t o u c h i n g  t h e  
c e n t r e  of  t h e  c o r n e a  w i t h  a h o r s e h a i r  c a p a b l e  o f  e x e r c i s i n g  
a fo rce  of  200 m g  b e f o r e  f l ex i ng .  T h e  s t i m u l a t i o n  w a s  

((CH~)~) ~ 

] R4 
R~ 

m u m  a c t i v i t y  h a s  b e e n  f o u n d  for  R 3 = R~ = C H  3 (Nos.  
1, 9, 15 a n d  16);  w h e n  IR 3 a n d  R~ f o r m  p a r t  of  a cyc l i c  
s t r u c t u r e  (Nos .  10 a n d  11) t h e  a c t i v i t y  is s t r o n g l y  re-  
d u c e d .  (d) T h e  a n a e s t h e t i c  a c t i v i t y  s e e m s  t o  b e  s t r o n g l y  
d e p e n d e n t  o n  t h e  s ize  of  t h e  r i n g  (Nos.  3 a n d  14), b u t  is  
r e l a t i v e l y  i n d e p e n d e n t  o f  s u b t l e  s t e r i c  e f f ec t s  a s  s h o w n  b y  
t h e  f a c t  t h a t  t h e r e  is  o n l y  a l i m i t e d  d i f f e r e n c e  in  a c t i v i t y  
b e t w e e n  D a n d  L f o r m s  (Nos.  2 a n d  3) a n d  b e t w e e n  t h e  
cis a n d  trans f o r m s  of  t h e  6 - m e t h y l  d e r i v a t i v e s  (Nos.  15 
a n d  16). 

No.~ Form n R I R 2 R 3 R~ R~ R~ X mp Corneal 
anaesthesia e 
ECso (mg/ml) 

1 mc 3 H CH 3 CHa CH 3 
2 b u 3 H CH a CH~ CH a 
3 ~ L 3 H CH 3 CH a CH a 
4 DL 3 H CH a CHs CH~ 

5 DL 3 H CHoCH2CoH 5 CH~ CH 8 
6 DL 3 H CHa CH 3 CH 3 
7 DL 3 H CH 3 CH~ CH~ 
8 d DL 3 H CH 3 CH 3 CH~ 

9 DL 3 H CHa CH 8 CH a 
I0 DL 3 H CH 3 -(CH2) ~- 
1 1  DL 3 H CH a --(CI-I2) 5 - 

12 DL 3 H CH z CH 8 H 
13 DL 3 H CH 3 H H 

14 f L 2 H CH s CHa CH 3 
15 DL cis 3 CH a CH a CHa CHa 
16 DL trans 3 CH a CH 2 CH a CHa 
Procaine, HC1 
Lidocaine, HC1 

Diphenylacetyl H C1 168 ~ 0.85 
DiphenylacetyI H C1 164 ~ 0.66 
Diphenylacetyl H C1 164 ~ 1.1 
Diphenylacetyl CH s I 172 ~ i.a. 
Diphenylaeetyl H C1 166 ~ i.a. 
Phenylaeetyl H C1 135 ~ 6.4 
p-aminobenzoyl - - 159 ~ i.a. 
Phenyleyclopentyl- H C1 - 4.9 
aeetyl 
Diphenylglyeolyl H C1 166 ~ 1.0 
Diphenylacetyl H C1 165 ~ 10.0 
Diphenylacetyl I{ C1 164 ~ i.a. 
Diphenylaeetyl H C1 193 ~ 1.9 
Diphenylacetyl H C1 200 ~ 1.7 
Diphenylacetyl C4HsO ~ 135 ~ i.a. 
Diphenylaeetyl H C1 197 ~ 1.25 
Diphenylacetyl H C1 175 ~ 1.85 

48.6 
23.0 

All the compounds gave satisfactory elemental analysis (C, H, N). b [c~]~) ~ + 10.5 (c = 1, H20 ). * [c~]~) ~ -- 11 (c = 1, H20). a Amorphous. 
i.a., inactive a~ the max imum permissible concentration, f Tartrate. [a]~ + 23 (c = 1, EtOH). 

e f f e c t e d  once  e v e r y  m i n u t e  for  5 m i n ,  t h e  p r o c e d u r e  t h e n  
b e i n g  r e p e a t e d  o n  t h e  o t h e r  eye .  E a c h  c o n c e n t r a t i o n  w a s  
t e s t e d  o n  10 a n i m a l s  g i v i n g  a t o t a l  of  100 r e s p o n s e s .  T h e  
m e d i a n  a n a e s t h e t i c  c o n c e n t r a t i o n s  (ECs0) r e p o r t e d  in  
t h e  T a b l e  h a v e  b e e n  c a l c u l a t e d  a c c o r d i n g  to  t h e  m e t h o d  of  
FINNEY 10 o n  t h e  b a s i s  o f  t h e  p e r c e n t a g e  of  p o s i t i v e  re-  
s p o n s e s  (i.e. t h e  a b s e n c e  o f  c o r n e a l  r e f l ex) .  

Structure-activity relationship. F r o m  t h e  d a t a  in  t h e  T a b l e  
t h e  f o l l o w i n g  o b s e r v a t i o n s  c a n  b e  m a d e :  (a) G o o d  a n a e s -  
t h e t i c  a c t i v i t y  h a s  b e e n  f o u n d  o n l y  in  c o m p o u n d s  h a v i n g  
2 p h e n y l  g r o u p s  in  t h e  a c y l  r e s i d u e  (cf. 1 a n d  9 w i t h  6, 7 
a n d  8): p a r t i c u l a r  m e n t i o n  s h o u l d  b e  m a d e  o f  t h e  f a c t  
t h a t  t h e  p - a m i n o b e n z o a t e  (No. 7) is  p r a c t i c a l l y  i n a c t i v e .  
(b) O n  q u a t e r n i z a t i o n  (No. 4) t h e  a c t i v i t y  is  los t .  (c) O p t i -  

Riassunto. V e n g o n o  b r e v e m e n t e  d i s c u s s i  i r a p p o r t i  I r a  
s t r u t t u r a  e a t t i v i t ~  a n e s t e t i c a  d i  u n  g r u p p o  di  d i f en i l -  
a c e t a t i  d i  a m i n o  a lcol i  c icl ici  r i p o r t a t i  n e l l a  t a b e l l a  
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i0 D. J. FINXEY, Probit Analysis (Cambridge University Press, 
London 1947). 

A N e w  G u a n i d i n e  A l k a l o i d  1 

T h e  c r u d e  m i x t u r e  o f  a l k a l o i d s  o b t a i n e d  f r o m  t h e  
a l c o h o l i c  e x t r a c t  o f  t h e  b a r k  of  Pterogyne nitens T u l .  
( L e g u m i n o s a e )  w a s  s u b j e c t e d  t o  c o l u m n  c h r o m a t o g r a p h y  
o n  a l u m i n a  fo l l owed  b y  p u r i f i c a t i o n  t h r o u g h  t h e  p i c r a t e .  

A n e w  a l k M o i d  n a m e d  p t e r o g y n i n e  (I) w a s  i s o l a t e d  a s  
t h e  p i c r a t e  s a l t  ( m p  1 5 7 - 1 5 8  ~ a n d  f u r t h e r  c h a r a c t e r i z e d  
a s  p e r c h l o r a t e  ( m p  1 0 1 - 1 0 2 ~  a n d  h y d r o c h l o r i d e  ( m p  
1 4 2 - 1 4 3 ~  T h e r e  w e r e  d i f f i c u l t i e s  in  d e t e r m i n i n g  t h e  
m o l e c u l a r  f o r m u l a  b e c a u s e  o f  t h e  e x p l o s i v e  d e c o m p o s i t i o n  

of  t h e  s a l t s  d u r i n g  s o m e  of  t h e  c o m b u s t i o n  a n a l y s e s .  T h e  
a n a l y t i c a l  d a t a  of  t h e  3 s a l t s  a n d  p r o t o n - c o u n t i n g  in  t h e  
N M R - s p e c t r u m  (in CDC13) of  t h e  h y d r o c h l o r i d e  l ed  to  t h e  
p r o b a b l e  m o l e c u l a r  c o m p o s i t i o n  C n H 2 1 N  3 for  t h e  f r ee  
b a s e .  T h i s  w a s  a s c e r t a i n e d  b y  t h e  m a s s  s p e c t r u m  of  t h e  

1 Part  XIV of Studies on Plants; preceding part, R. A. CORRAL, 
O. O. ORAZI and I. A. BE~AGES, Tetrahedron Letters 545 (1968). 


