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mit  R e s e r p i n  gepr i i f t ,  wobe i  s ich  e ine  e i n d e u t i g e  qual i -  
t a t i v e  u n d  q u a n t i t a t i v e  O b e r e i n s t i m m u n g  der  depresso-  
r i schen  u n d  b r a d y k a r d e n  W i r k s a m k e i t  der  b e i d e n  A1- 
kaloide  e rgab .  Die  d u r c h s c h n i t t l i c h  e r m i t t e l t e  R e a k t i o n  
des B l u t d r u c k s  be i  A n w e n d u n g  des e inen  Alka lo ids  be-  
wegt  s ich Stets  i n n e r h a l b  der  V a r i a t i o n s b r e i t e  der  Wir -  
kung  des  a n d e r e n  Alka lo ids .  A u c h  die b l u t d r u c k w i r k -  
s a m e n  S e h w e l l e n d o s e n  s ind  im D u r c h s c h n i t t  t ier F~ille 
ffir be ide  A lka lo ide  g le ich  gross.  Wie  R e s e r p i n  h e m m t  
auch  das  Canesc in  die p resso r i sche  A d r e n a l i n w i r k u n g  
n ich t ,  s o n d e r n  s t e ige r t  sic soga r  ge legent l ich .  A uf  die 
A t m u n g  w i r k t  Canesc in  e b e n s o  wie R e s e r p i n  d e u t l i c h  
h e m m e n d ,  was  b e s o n d e r s  bei  n a r k o t i s i e r t e n  T i e r e n  s chon  
nach  k l e inen  D o s e n  de r  Fa l l  se in  k a n n .  Diese w e i t g e h e n d e  
p h a r m a k o d y n a m i s c h e  Iden t i t~ t t  yon  Canesc in  u n d  Reser -  
p in  b e s t ~ t i g t  s ich  a u c h  da r in ,  dass  die \ V i r k u n g  be ide r  
Alka lo ide  d u r c h  D e c e r e b r i e r u n g  sowie d u r c h  D e k a p i t i e -  
r ung  (Sp ina l t i e r )  in g le icher  Weise  b e e i n f l u s s t  wird.  A m  
S p i n a l t i e r  f eh l t  die t y p i s c h e  K r e i s l a u f w i r k u n g  vollst~tn- 
dig, w~thrend sic b e i m  d e c e r e b r i e r t e n  Tier  w e i t g e h e n d  er- 
h a l t e n  b le ib t .  

N a c h  d iesen  E r g e b n i s s e n  k o n n t e  es n i c h t  m e h r  i iber-  
r a schen ,  dass  ffir das  Canesc in  a u c h  eine v e r e n g e r n d e  
W i r k u n g  au f  die Pup i l l e  sowie  e in  a l lgeme in  s e d a t i v e r  
E f fek t  n a c h w e i s b a r  s ind,  wie das  in  c h a r a k t e r i s t i s c h e r  
Weise b e i m  R e s e r p i n  de r  Fa l l  ist .  I n  u n s e r e n  diesbezi ig-  
l i chen  U n t e r s u c h u n g e n  a n  MAusen u n d  H u n d e n  lassen  
sich w e d e r  I i i r  d ie  m i o t i s c h e  n o c h  ftir die s e d a t i v e  Wir -  
k u n g  s i g n i f i k a n t e  U n t e r s c h i e d e  zwischen  Canesc in  u n d  
R e s e r p i n  l i nden .  

Z u s a m m e n f a s s e n d  e r g i b t  s ich  also die i n t e r e s s a n t e  
T a t s a c h e ,  d a s s  d e m  Canesc in ,  das  he i s s t  d e m  l l - D e s -  
m e t h o x y r e s e r p i n ,  in  j e d e r  B e z i e h u n g  die E i g e n s c h a f t e n  
des R e s e r p i n s  z u k o m m e n .  Diese r  B e f u n d  is t  n i c h t  zu-  
le tz t  d e s h a l b  v o n  B e d e u t u n g ,  well  er  zeigt ,  dass  gewisse 
Ver~ inde rungen  a m  R e s e r p i n m o l e k i i l  ohne  V e r l u s t  de r  
spez i f i schen  ~Ni rksamke i t  m6g l i ch  s ind.  

A .  C E R L E T T I ,  H .  I ( O N Z E T T  u n d  M. TAESCHLER 

Pharmakologisches Laboratorium der Sandoz A G., Basel, 
den 7. Februar I955: 

Summary  

Canesc ine  or  1 1 - D e s m e t h o x y r e s e r p i n e ,  a new a lka lo id  
i so la t ed  b y  STOLE a n d  HOFMANN f rom Rauwol[ia ca- 
nescens has  b e e n  s u b m i t t e d  to  a c o m p a r a t i v e  p h a r m a c o -  
logical  s t u d y  w i t h  Rese rp ine .  T h e  c i r c u l a t o r y  ef fec ts  
o b t a i n e d  w i t h  t he se  t w o  a lka lo ids  c an  p r a c t i c a l l y  n o t  
be d i s t i n g u i s h e d  f r o m  each  o the r .  L ike  R e s e r p i n e  also 
Canese ine  e x h i b i t s  a s e d a t i v e  a c t i o n  a n d  p r o d u c e s  pu-  
p i l l a ry  c o n s t r i c t i o n .  

1 9 - H y d r o x y l a t i o n  of A a - A n d r o s t e n e - 3 , 1 7 - d i o n e  
and D e h y d r o e p i a n d r o s t e r o n e  by B o v i n e  A d r e n a l s  

R e c e n t l y ,  i t  h a s  b e e n  r e p o r t e d  ~ t h a t  i n c u b a t i o n s  w i t h  
d e h y d r o e p i a n d r o s t e r o n e  (I) a n d  A a - a n d r o s t e n e - 3 , 1 7 -  
d ione  (II)  w i th  b o v i n e  a d r e n a l  h o m o g e n a t e  p r e p a r a t i o n s  
p r o d u c e d  a wide  g a l a x y  of c o n v e r s i o n  p roduc t s .  T h e  
mos t  a b u n d a n t  ones  h a v e  been  i so l a t ed  a n d  cha rac -  
te r ized  as l l - f l - h y d r o x y a n d r o s t e n e d i o n e  (IV), 6-f l-hy- 
d r o x y a n d r o s t e n e d i o n e  (V). 6 - a - h y d r o x y a n d r o s t e n e -  
d ione  (VII) ,  c o m p o u n d  V I I I  t e n t a t i v e l y  i den t i f i ed  as 
6-u, 1 1 - f i - d i h y d r o x y a n d r o s t e n e d i o n e ,  a n d  A a -andros t ene -  

1 A. S. MEYER, M. HAYANO, 3,l. C. L1NDBERG, M. GUT, and O. G. 
RODGERS, Acta Endoerin. 18, 148 (1955). 

3 ,11 ,17 - t r i one  ( I I I ) .  F u r t h e r m o r e ,  c o m p o u n d  VI ,  a 
s u b s t a n c e  m i g r a t i n g  as a s ingle  b a n d  in v a r i o u s  p a p e r  
c h r o m a t o g r a p h i c  sy s t ems ,  ha s  b e e n  c h a r a c t e r i z e d  as 
fol lows:  t he  e l e m e n t a l  c o m p o s i t i o n  c o r r e s p o n d e d  to  a 
m o n o h y d r o x y l a t e d  a n d r o s t e n e d i o n e  (C19H2~O~); m.p .  
168_170o; [~]~o + 178 ° -4- 4 ° (c. 0.56 in c h l o r o f o r m ) ;  
Mo + 538; -soua 3400 c m  -~ (O-H) ,  1725 c m  -~ ( p e n t a -  

V nfin 
cyclic C = O), 1650 a n d  1620 cm -1 (C = O, c o n j u g a t e d )  

MeOH (see Fig. 1); -max 242 m #  (loge 4.18), b u t  no  e n d  
a b s o r p t i o n  nea r  200 rot* in oxygen - f r ee  a b s o l u t e  
e t h a n o l  ~; l~to l 2 1.35 e m / h  v i sua l i zed  e.g. b y  t h e  p u r p l e  
Z i m m e r m a n n  color  c h a r a c t e r i s t i c  of 17-ke to-s te ro ids .  
These  d a t a  are c o m p a t i b l e  w i t h  t h e  a s s u m p t i o n  
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Fig. 1 - Inf ra red  spec t rum of l<.)-hydroxyandrostenedione (VI) as 
solid fihn on a Perkin-Ehner 12-C spectrometer with a sodium chloride 

prism. 

t h a t  d u r i n g  t h e  b ioconve r s ion  of I I  to  VI  t h e  s t e r o i d  
nuc l eus  was  no t  a l tered,  a n d  t he  i m m e d i a t e  p r o b l e m  was  
t h e r e f o r e  to  ass ign  t he  cor rec t  pos i t i on  to  t h e  n e w l y  
i n t r o d u c e d  h y d r o x y l  group.  C o m p o u n d  V I  was  n o t  
i d e n t i c a l  w i t h  a n y  of t he  a b o v e  i so la ted  a n d  t h e  11-~ -3, 
12-~- 4, or 16-~- ~ -monohydroxy -  A ~-andros tene-  3 ,17-dione.  
Th i s  c o m m u n i c a t i o n  Will a d v a n c e  ev idence  for t h e  
e l u c i d a t i o n  of t h e  s t r u c t u r e  of compound VI as being 
19-hydroxy-A*-androstene-3, 17-dione (see fo rmulae ) .  

C o m p o u n d  V I  y ie lded u p o n  exposu re  to  ace t i c  an -  
h y d r i d e  a n d  p y r i d i n  e or p h o s p h o r i c  acid a t  r o o m  t e m -  
p e r a t u r e  a s y r u p y  a c e t a t e  V i a :  

Rlig 0.7 cm/h; ~CS.~ a ,nin 1737 cm -1 {pentacycl ic  a n d  a c e t a t e  

C = O ) ,  1680 cm -~ ( con juga t ed  C = O ) ,  1225 c m  -1 
( " a c e t a t e  C = O s t r e t c h " ) ;  ..~lEtOHmax 239 m/e;  [c¢]~) ~ 

+ 185 ° (chloroform).  
The  specif ic  r o t a t i o n  dec reased  t o - - , q  130 ° a f t e r  h i g h  

v a c u u m  d i s t i l l a t i on  of V ia ,  whe rea s  t im i n f r a r e d  spec-  
t r u m  r e m a i n e d  a l m o s t  i den t i ca l ;  t h i s  wou ld  i n d i c a t e  
t h a t  d u r i n g  t h e  d i s t i l l a t i on  a sma l l  a m o u n t  of a s t r o n g l y  
n e g a t i v e  r o t a t i n g  s u b s t a n c e  was fo rmed .  O x i d a t i o n  of 

1 A. S. Mt,:VER, H. I¢,O.~I,:NKRAN'I'Z, an(l G. I)INCU'S, Amcr. Chem. 
Soc. 126 t}' Meeting, Abstract p. 53-0, New York, t95,1. - The absence 
of an isolated olcfinic bond ill corn pound V I has been kindly confirmed 
by Dr. R. NORMAN JONES who examined the infrared absorption of 
the compound in chloroform solutiou with a Perkin-F, hncr doublc- 
beam spectrophotometer with a sodimn chloride prism (R. N. JONES, 
P. HUMPnRn~S, E. PACKARD, and K. 1)Om¢INEl¢, J. Amer. Chem. Soc. 
7e, 86 [1950]), and was unable to detect any evidence of an unsatura- 
tion other than the zi4-1)ond. 

2 The R-values indicate the mobilities of the substances in the 
ligroin- and tolucne-propylenc glycol paper chromatographic system 
respectively as defined previously (A. S. MEYER, M. HAYANO, M. C. 
LXNDm~t~G, M. Gtrr, and O. G. Roncd,:as, Acta Endocrin. [1. c.]). For 
compound I I for instance a Rlig 2"2 cm/h and for compound 1Va 
Rtol 4.0 cm/h have been determined. 

z S. H. EPPST1.;1N, P. l). 5h.:ISTI,2R, H. M. [A.;IGII, U. H. 1)ETERSON, 
M. C. MURRAY, L. M. RI,:tNV:KV:, and  A. WEINTRAUB, J.  Amer.  Chem. 
Soc. 76, 317,1 ( |954).  

4 CI[. ~IF, YSTRE all(t A. X, VETTNTF, IN, He i r .  ehim.  Aeta  ,~'2, 1.q7S 
(mtg). 

5 l)r..IosI,iF FR1EI)~ private COlllllllllliClttion. 



100 Br~ves communications - Brevi comunicazioni [ExPERIENTIA VOL. XI/3] 

Table/'.-Rate of Formaldehyde Elimination as Estimated by the Chromotropic Acid Color Formation 

Compound 

19-Hydroxy-Aa-androstene-3,17-dione (VI) . . . .  

19-Hydroxy-A i-pregnene-3, 20-dione . . . . . . .  

19-Hydroxy-3-oxo-A 4-etienie acid . . . . . . . . .  

Methyl hederagonate . . . . . . . . . . . . . .  

Ieterogenin . . . . . . . . . . . . . . . . . .  

Conditions* 

3-4 N KOH 
2.3 N KOH 
1.3 N KOH 
0.15 N KOH 
2.0 N H2SO 4 
3-4 N KOH 
2.3 N KOH 
1-3 N KOH 
2.3 N KOH 
1.3 N KOH 
1,3 N KOH 
0.4 N KOH 
0.03 N KOH 
1-3 N KOH 
0-15 N KOH 

Formaldehyde in per cent of theoretical 
after 

10min 

14 
8 

17 

1-Sh 

28 
13 

18 
9 

45 
26 

0 
49 

3"0 h I1-0 h 

47 
32 
11 

49 

45 

36 

* ~ 8012g of substance were reacted at 24°C in 0-2 ml ethanol with 1.0 mt aqueous potassium hydroxide solution of various strength (or 
acid} and then neutralized with phosphoric acid; filrther treatment essentially as described by BARTON and DE MAYO, J. Chem. Soc. 

S87 (1954). 

c o m p o u n d  VI  wi th  c h r o m i u m  t r iox ide  in acet ic  acid did 
no t  r e su l t  in a p r o d u c t  w i th  t h e  e x p e c t e d  mob i l i t y  fer  
t he  c o r r e s p o n d i n g  t r i c a r b o n y l  de r iva t ive .  However ,  t he  
des i red  t r i ca rbof iy l  c o m p o u n d  (VIb) was  o b t a i n e d  in 
a p p r o x i m a t e l y  40 % y ie ld  w h e n  the  c h r o m i u m  t r iox ide -  
p y r i d i n e  c o m p l e x  1 (20 m g  CrO 3 in 1 ml  of p y r i d i n e  for 
5.7 mg  of c o m p o u n d  VI) was  a l lowed to  r eac t  a t  r o o m  O 

H3Ci t e m p e r a t u r e  for 15 min.  Bes ides  VIb, some  A4-andros - l ~ 
t ene :3 ,  11, 17-trione. a n d  t w o  s lower  m i g r a t i n g  non-ac id ic  / \ ~ ' \  
s u b s t a n c e s  were  recogn ized  in t he  o x i d a t i o n  mix tu r e .  R OH~C I ~ 1 CrOa- 

: , lP  

C o m p o u n d  V I b  showed  / \ l / \ / /  pyridine 

Rlig 0,65 c m / h ;  ~cs~vmin 1735 cnl -x (pen tacyc l ic  C = O), 1 ,I 
1723 c m  -1 ( C = O ) ,  1680 cm -1 ( con juga ted  C=O) .  O ¢ ~ \ ~ ' \ / :  
Reac t ion  wi th  p y r i d i ne  alone d id  no t  a l te r  the  mob i l i t y  VI R = H 

of VI .  Via R = COCH 3 
These  f ind ings  p e r m i t t e d  the  exc lus ion  of a n u m b e r  

of pos i t ions  as l ikely po in t s  of a t t a c h m e n t  for t h e  h y d r c -  ~ O H °  
xyl  g roup  of VI .  A t e r t i a r y  pos i t ion  (C(s), C(0), or C(14)) O 
was  p r ec luded  by  the  d e m o n s t r a t e d  conver s ion  of VI  HsC--~:;I 
to  t h e  a c e t a t e  V i a  a n d  t h e  t r i e a r b o n y l  de r iva t ive  VIb .  / \ ! / - \  
A n y  s e c o n d a r y  h y d r o x y l  g roup  on  t h e  s t e ro id  nuc leus  H [ t i 
no t  in f luenced  by  a n o t h e r  func t iona l  g r o u p i n g  (ms in / 1 \ 1 / / , \ . / /  
pos i t ion  COo_)) would  h a v e  been  ox id ized  b y  t h e  acidic  [ 
c h r o m i u m  t r iox ide  to  t h e  t r i c a r b o n y l  de r iva t ive .  The  , I 
h y d r o x y l  g r o u p  in c o m p o u n d  VI  was  n o t  l oca t ed  a t  O / ' \ / y ~ j  
C(15) a n d  C~16), s ince t h e  a d d i t i o n a l  in f ra red  ca rbony l  VIc 
f r e q u e n c y  of V I b  was  oI t he  hexacyc l i e  or  a l ipha t i c  type .  
O t h e r  pos i t ions  for  t h e  h y d r o x y l  g roup  were  exc lude d  
by  the  fo l lowing cons ide ra t ions .  In  t he  u l t rav io le t ,  4- 
h y d r o x y - A 4 - 3 - k e t o s t e r o i d s  absorb ,  as enol ized  a-dike-  
tones ,  m o s t  in t ense ly  nea r  280 m p  2 in c o n t r a s t  to  
c o m p o u n d  VI .  W h e n  exposed  to  a lkal ine  e thano l ,  2- and  
7 - h y d r o x y l a t e d  A4-3-ketos teroids  p roduce  cha rac t e r i s -  
t ic  c h a n g e s  in the i r  l ight  a b s o r p t i o n  spec t r a  3 d i f f e ren t  
f rom those  o b s e r v e d  wi th  c o m p o u n d  VIL  T h e  l a t t e r  

1 G. I. Poos, G. E. ARTtt, R. E. BEYLER, and L. H. SARETT, 
J. AMER. Chem. Soe. 75, 422 (1953). 

2 L. DORFMAN, Chem. Revs. 53, 82 {1953). 
a A. S. MEYER, manuscript in preparation. 
4 A. S. MEYER ct al., Acta Endocrin. t. c. 

d a t a  were  also d i s t i nc t  f rom those  of A 1A-andros tadiene-  
3, 17-dionc 1 wh ich  wou ld  u n d o u b t e d l y  have  been  f o r m e d  
f rom a 1 - h y d r o x y l a t e d  de r iva t ive  u n d e r  t h o s e  a lkal ine  
cond i t ions  2. T h u s  pos i t ions  COs ) and  C(19) r e m a i n e d  for 

O 
H3c }! 

/ 4 / \  
oHc I : 
/ \ ! ~ \ /  

i 

VIb 

CH 3 
/ \ ! /  
[ 
~A 

o ~ / \ . J ' \  / \  
CH~ CH2OH 

Hederagenin 
Ieterogenin 

Partial formulae 

CH 3 

/ , \ i /  
[ A '! 
\ / \  
/ \  

CH 3 CH2OH 

Dchydroabietinol 

f u r t h e r  e x a m i n a t i o n .  A vague  ind ica t ion  which  m i g h t  
h a v e  been  i n t e r p r e t e d  in favor  of a h y d r o x y l  g roup  at  
C(19) was t h e  h y p s o c h r o m i c  shif t  of 3 In/* o b s e r v e d  in the  
u l t r av io l e t  ;~ w h e n  c o m p o u n d  VI was  c o n v e r t e d  to  the  
a c e t a t e  Via .  

1 A:  S. MEYER, manuscript in preparation. 
2 C]. P. STIEBEL and Cm TAMM, Heir. chim. Acta 37, 1094 (1954); 

see also 1 for a vinylogous instance. 
a G. W. BAaB~R and M. EHRENSTEIN, J. Org. Chem. 19, 1758 

(19~,,t). 
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The i n t e r e s t i n g  obse rva t i on  b y  BARTON and  DE- 
MAYO ~, t h a t  r e l a t ive ly  mi ld  basic  cond i t i ons  lead to  
f o r m a l d e h y d e  e l imina t ion  w i t h  m e t h y l  h e d c r a g o n a t e  2 
and  i c t e rogen in  ~, o p e n e d  a new a p p r o a c h  to  our  p rob lem.  
B o t h  t h e s e  t r i t e r p e n c s  possess  a p r i m a r y  fl-ketol group-  
ing a t  r i n g A  c o m p a r a b l e  to  a 18 -hydroxy-17 -ke to  m o i e t y  
a t  r ing  D of t h e  Cx~-steroid series.  Since 19-hydroxy-  
Aa-3-ke tos te ro ids  r e p r e s e n t  a v iny l  analogue,  19-hy- 
d r o x y - A  ~-pregnene-3,  20-dione (19 -hydroxy-p roges t e r -  
one) ~ a n d  19-hydroxy-3-oxo-A~-e t i en ic  acid ~ were  t e s t e d  
unde r  s imi la r  a lkal ine  c o n d i t i o n s ; i n  t hese  ins tances ,  as 
well as w i t h  c o m p o u n d  VI,  f o r m a l d e h y d e  was also 
e l i m i n a t e d  (Table I)s. S u b s e q u e n t l y ,  c o m p o u n d  VI  was  
s u b m i t t e d  to  t h e  a lkal ine  t r e a t m e n t  on a p r e p a r a t i v e  
scale (13-6 mg,  3.2 N in p o t a s s i u m  h y d r o x i d e  for 2-5 h). 
F r o m  t h e  c o m p l e x  reac t ion  mix tu r e ,  an  a p p r o x i m a t e l y  
e q u i v a l e n t  q u a n t i t y  of t h e  f o r m a l d e h y d e - d i m e d o n e  
c o m p o u n d  (m.p. 188-189.5 °) and  the  m a i n  s t e ro ida l  
a l t e r a t i on  p r o d u c t  VIa (Rtig 1.65 cm/h)  ~ were  i so la ted  
in a 20% yield.  A f t e r  r e c h r o m a t o g r a p h y  and  r e p e a t e d  
c rys t a l l i za t ion  f r o m  e t h e r - p e n t a n e ,  0-75 mg  of s l igh t ly  
impure  19-nor -Aa-andros tene-3 ,  17-dione (Vie) were  

secured ;  m.p~ 168-171°;  ~solid 1725 cm -~ (pen tacyc l ic  V min 
C = O), 1670 and  1620 c m  -~ (C = O, c o n j u g a t e d ) ;  
LMeOH 240 m/~ (log s 4.21). max 

A m i x e d  m e l t i n g  p o i n t  w i t h  a u t h e n t i c  ma te r i a l  ~ did n o t  
show a depress ion ,  a n d  i d e n t i t y  was  s u b s t a n t i a t e d  by  
the  i n f r a r e d  spec t ra .  I t  was a n t i c i p a t e d  t h a t  fo rma l -  
d e h y d e  e l im ina t i on  of 19 -hyd roxy -  A a-andros tene-3 ,  17- 
dione (VI) would  lead to  t h e  s a m e  19-nor-A a -andros tene -  
3 ,17-dione (Vie) as o b t a i n e d  b y  a lka l ine  s or ac id  ~ rear -  
r a n g e m e n t  of 19-nor-A ~ (10)-androsten-17-fl-ol-3-one a n d  
s u b s e q u e n t  o x i d a t i o n  of t h e  17 -hyd roxy l  group,  s ince 
b o t h  r eac t ions  wou ld  p roceed  b y  w a y  of a c o m m o n  car-  
ban ion  a t  COo ) to  t h e  t h e r m o d y n a m i c a l l )  f avo red  con-  
f igura t ion .  C o m p o u n d  VI  was  c o m p a r e d  w i t h  19-hydro-  
x y p r o g e s t e r o n e  a n d  c o r r e s p o n d e d  well  in t h e  fo l lowing 
t e s t s :  molecu la r  r o t a t o r y  c o n t r i b u t i o n  (ZlMD) of t h e  

19-hydroxy l  g roup  (Table II) ,  t h e  r a t e s  of t h e  f o r m a t i o n  
of "b lue  ! o r m a z a n  ''9, a n d  t h e  changes  in  t h e  u l t r a -  
v io le t  s p e c t r a  w h e n  these  c o m p o u n d s  were  exposed  to  
a lkal ine e thanolS° ;  (in all these  m e a s u r e m e n t s  19-hy- 

D. H. R. BARTON and P. DE~IAYO, J. Chem. Soc. 1951, 887. 
- "We are grateful to Dr. DEREK H. R. BARTON for having brought to 
our attention the formaldehyde elimination reaction and for the 
specimens of the triterpenes employed in this study. 

2 W. A. JACORS, J. Biol. Chem. 63, 631 (1925). 
a G. W. BARBER and M. EagENSTEn¢, J. Org. Chem. 19, 1758 

(1954). 
4 p. TH. HERZm and M. EHRENSTEXN, J. Org. Chem. 17, 713 

(1952). - We are indebted to Dr. MAXIMILIArZ EHRENSTEIN and his 
co-workers for the two specimens of 19-hydroxylated steroids. 

Other tested hydroxylated Aa-3-ketosteroids and dehydro- 
abietinol (this latter substance kindly furnished by Dr. ROBERT P. 
JacobseN) did not give, as expected, positive chromotropic acid 
reaction. Corticosteroids, however, produced under the same condi- 
tions an unspecific reddish color of relatively faint intensity. 

s The same ratio of mobility as for II and VIc (1:0.75) was also 
observed for testosterone and 19-nortestosterone when chromato- 
graphed on Whatman no. I paper with propylene glycol saturated 
ligroin. It is further worthy to note that the retardation of the mobi- 
lity of VI by the primary hydroxyl group at C(19) is of the same order 
of magnitude like that of an equatorial hydroxyl group (e.g. at C(6~}. 

v A. L. W~LDS and N. A. NELSON, J. Amer. Chem. Soe. 75, 5366 
(1958). - 19-Nor-Zla-androstene-3,17-dione (m.p. 171-173 ° [from 
methanol]),[~] ~ +  146°-4 . 2 ° (chloroform), 2mMaOHCHaOH 240 mp 
flog e 4"$4]) was kindly supplied by Dr. MARCEL GUT. 

S A. J. BIRCH, J. Chem. Soe. 86Z (1950). 
A. S. M~YEn and M. C. Ln~DBEEa, Anal. Chem. (in press). 

~o A. S. MEYER, manuscript in preparation. 

d r o x y -  3 - o x o -  A 4_etienic acid b e h a v e d  irregularlya) .  
Accord ing  to  r e p o r t s  b y  G. PINCUS, R. I. DORFMAN, 

F. EL~ADJIAN, a n d  E. ROSE~BE~G of th i s  I n s t i t u t e ,  
c o m p o u n d  VI  was  n o t  found  to  be m a r k e d l y  ac t ive  in 
t he  fol lowing b ioassays :  modi f i ed  m y o t r o p h i c  a s s a y  on 
ra ts  '~, and rogen ic  assay  on chicks  a, e l ec t ro ly te  e x c r e t i o n  
assay (ratio of K/Na)  on ra t s  4, a n d  a n t i t r a u m a t i c  shock  
assay on ra ts  5. 

Na tu ra l l y  occur r ing  s u b s t a n c e s  w i t h  a s t e ro id  s k e l e t o n  
o x y g e n a t e d  in C(19) are  c e r t a i n  p l a n t  ca rd iac  g lycos ides  
a n d  poss ib ly  t oad  poisons  e. 1 9 - H y d  r o x y p r o g e s t e r o n e  a n d  
19 -hydroxy-desoxyco r t i cos t e rone ,  p r e p a r e d  f r o m  t h e  car -  
diac aglycone  s t r o p h a n t h i d i n ,  did no t  h a v e  p r o n o u n c e d  
p roges t a t i ona l  and mine ra loco r t i co id  p rope r t i e s ,  r e spec -  
t ive ly  ~, para l le l ing the  resu l t  of t h e  a n d r o g e n i c  a s s a y  
on c o m p o u n d  VI.  However ,  19 -no r t e s to s t e rone ,  19-nor-  
p roges te rone ,  and  19 -no rdesoxyco r t i cos t e rone  e x h i b i t e d  
t h e  basic  b ioac t iv i ty  of t h e  s a m e  order  of m a g n i t u d e  as 
t he i r  co r r e spond ing  1 9 - m e t h y l a t e d  c o m p o u n d s  a n d  in 
add i t i on  a p p e a r e d  to  have  ac t iv i t ies  of a d i f f e ren t  n a t u r e  s. 

Table I I . -Ro ta tory  Contribution for the Introduction of the 19- 
Hydroxyl Group in A4-3-Ketosteroids 

MD for the 
Parent compound MD1 19-hydroxy. Z M D 

lated cpd 2 

A4-Androstene-3,17-dione + 573 + 538 - 35 
(MW 286.4) 
da-Pregnene-3, 20-dione +632 +612 a - 20 
(MW 314.4) 
A 4-Pregnen-21-ol-3, 20- +647 +624 a - 23 
dione (MW 330.4) 
3-Oxo-A4-etienic acid +497 (+3564) ( -  141) 
(MW 316.4) 
Methyl-3-oxo-A 4-etienate + 534 ( + 3854) ( - 149) 
(MW 330.4) 

All rotations were determined in a ~o 1% chloroform solution 
(accuracy of MD values :~ 7). z In chloroform solution, n G. W. BAR- 
9ER and M. EnRENSTmr;, J. Org. Chem. 19, 1758 (1954). a p. Tm 

HERZm and M. EiiRENSTEXN, J. Org. Chem. 17, 713 (1952). 

The  r e mo v a l  of t he  angu la r  m e t h y l  g roup  at  C(lo) is a lso 
of i n t e r e s t  w h e n  one considers  a r o m a t i z a t i o n  of r ing  A 
or B. Such e l imina t ion  is cons ide rab ly  f ac i l i t a t ed  b y  t h e  
i n t r o d u c t i o n  of oxygen  into C(19b and  c h e m i c a l l y  t h o s e  
r eac t ions  h a v e  a l r eady  been real ized% H o w e v e r ,  t h e  

1 These data would thus confirm that 19-hydroxyprogesterone 
and 19-hydroxydesoxycortieosterone, prepared by EImESSTEIN and 
co-workers from strophanthidin, have the normal steroid configu- 
ration. (G. W. BARBER, M. EHRENSTEIN, J. Org. Chem. 19, 1758 [1954]). 

E. EISENBERG and G. S. GORDAN, J. Pharmacol. Exper. 
Therapy 99, 38 {1950). 

z R. I. DORFMAr¢, Endocr. 42, 1 (1948). 
a M. R. CooK, Jr. and F. ELMaDJIAN, J. Amer. Pharm. Assoc. 42, 

329 (1953). 
5 V. SC]IENKER, Endocr. 53, 345 (1953). 
6 C/.reviews by L. F.FIESER and M. FraSER, Natural Products Re- 

lated to Phenanthrene, 3rd cd. (New York,1949); H. HEUSSER, Progr. 
Chem. Organic Natural Products 7, 87 (1950); T. REZCHSTEZr¢, 
Angew. Chemic 63, 412 (1951); A. STOLL, Exper. 10, 282 (1954). 

7 G.W. BARBER andM. EURENSTEIN, J. Org.Chem. 19,1758 (1954). 
s W .  W. TULLNER and R. HERTZ, Endocr. 52, 859 (1953). - 

L. G. HEnSHBER6ER, E. G. SUIPLEV, and R. K. M~VER, Proc. Exptl. 
Biol. Med. 83, 175 (1953). - A. SANDOVAL, L. MIEAMONTES, G. ROSEN- 
KRANZ, C. DJERASSI, and F. SONDnEI~ER, J. Amer. Chem. Soc. 75, 
4117 (1953). - Dr. R. I. DORVMaN informed me privately that 19- 
nortestosterone is a potent androgen when administered to chicks 
orally or by comb inunction. 

o C]., inter al., M. EHRENSTEIN, A. R. JOIINSON, P. C. OLMSTED, 
V. 1. VIVIAN, and M. A. WAGNER, J. Org. Chem. 15, 264 (1950). - 
G. W. BARBER and M. EHRENSTEI~, J. Org. Chem. 19, 363 (1954). - 
E. B. HERSHBERG, M. RUBIN, and E. SCHWENK, J. Org. Chem. 15, 
292 (195o). 
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p h y s i o l o g i c a I  f o r m a t i o n  of e s t r o n e - t y p e  s u b s t a n c e s  is 
s t i l l  obscure .  N e v e r t h e l e s s ,  t h e  a b i l i t y  .of m a m m a l i a n  
t i s s u e  t o  i n t r o d u c e  o x y g e n  a t  COo ), de sc r ibed  here ,  w o u l d  
t e n d  t o  s u p p o r t  t h e  idea  t h a t  r e m o v a l  of t h e  a n g u l a r  
g r o u p  as  a o n e - c a r b o n  I r a g m e n t  in  t h e  c o u r s e  of r i n g  A 
a r o m a t i z a t i o n  is a pos s ib l e  p a t h w a y .  B i o c h e m i c a l  ex-  
p e r i m e n t s  t o  p r o v e  or  d i s p r o v e  t h i s  h y p o t h e s i s  a re  n o w  
b e i n g  i n i t i a t e d  in o u r  l a b o r a t o r y .  I n  t h i s  c o n n e c t i o n  i t  
m i g h t  a lso  be  r eca l l ed  t h a t  e s t r o n e  i t se l f  h a s  b e e n  
i s o l a t e d  f r o m  b o x  a d r e n a l  e x t r a c t s  ~. F r o m  s t r u c t u r a l  
c o n s i d e r a t i o n s ,  t h e  in vitro b i o h y d r o x y l a t i o n  of a n  
a n g u l a r  m e t h y l  g roup ,  f i r s t  d e m o n s t r a t e d  here ,  is un -  
I ike ly  to  be  p r e c e d e d  b y  d e h y d r o g e n a t i o n  to  a n  o lef ine  
s ince t h i s  wou ld  i m p l y  f i ss ion  a n d  r e - f o r m a t i o n  of a C-C-  
l inkage .  T h e  1 1 - f l - h y d r o x y l a t i o n  of A 4-pregnene-  17-e, 21- 
d i o l - 3 , 2 0 - d i o n e  b y  a s i m i l a r  a d r e n a l  p r e p a r a t i o n  does  
also n o t  i n v o l v e  a n  olef in ic  i n t e r m e d i a t e  w i t h  t h e  
s u b s e q u e n t  a d d i t i o n  of one  mo le  of w a t e r ;  t h i s  h a s  
r e c e n t l y  b e e n  s h o w n  b y  t h e  use  of d e u t e r i u m  ox ideL  
W h e t h e r  t h e s e  h y d r o x y l a t i o n s  a re  e f fec ted  as s u b s t i t u -  
t i o n  r e a c t i o n s  or a m o r e  c o m p l e x  o x i d a t i v e  s e q u e n c e  b y  
w a y  of e i t h e r  a n  ionic  or a r a d i c a l  m e c h a n i s m  is s t i l l  a 
m a t t e r  of s p e c u l a t i o n .  

The author is indebted for assistance in certain phases of the work 
to MARJOR1E C. LINDBERG and PAUL SKOGSTROM, The investigation 
was supported by a grant of G.D. SEARLE and Company, Chicago, 
Illinois. A . S .  MEYER 

Worcester Foundation /or Experimental Biology, 
Shrewsbury, Mass., January  2, 1955. 

Zusammen]assung 

Die  Aufkl~i rung de r  S t r u k t u r  y o n  1 9 - O x y - A 4 - a n d r o  - 
s t en-3 ,  17-dion (VI),  e ine r  S u b s t a n z ,  i so l ie r t  n a c h  In -  
k u b a t i o n  v o n  A 4 - A n d r o s t e n - 3 , 1 7 - d i o n  u n d  y o n  D e h y -  
d r o e p i a n d r o s t e r o n  m i t  e i n e m  R i n d e r - N e b e n n i e r e n - H o -  
m o g e n a t ,  i s t  b e s c h r i e b e n .  Dies  i s t  unse re s  W i s s e n s  die 
e r s t e  B e o b a c h t u n g  d e r  H y d r o x y l i e r u n g  in vitro e ine r  
a n g u l / i r e n  M e t h y l g r u p p e  e ines  S te ro ids .  Mehr e r e  Fol -  
g e r u n g e n  s ind  e r 6 r t e r t .  

D. BEALL, J. Endocr. 2, 81 (1940). 
2 ~I. HAYANO and R. I. DORF~aAN, J. BIOL. Chem. 211,227 (1954). 

S u l  c o m p o r t a m e n t o  d e l l a  s o s t a n z a  f o n d a m e n t a l e  
in  m e m b r a n e  c o n n e t t i v a l i  d i  r a t t o  a l b i n o  d u r a n t e  

i l  p a s s a g g i o  d i  u n a  s o l u z i o n e  s a l i n a  

1~ n o t o  che  l a  d i f fus ione  d i u n a  so luz ione  a c q u o s a  nel  
d e r m a  6 i n f l u e n z a t a  d a l l a  p r e s e n z a  in  esso di m u c o p o l i -  
s acca r id i  e da l  loro g r a d o  d i  p o l i m e r i z z a z i o n e  (CHAIN e 
~)UTHIE 1, DURAN-t~lgYNALS it, FAVILLI 3. I n  u n  suo  re-  
c e n t e  l avo ro ,  DAY 4 h a  p r o v a t o  c h e l a  veloci tA di  pas -  
saggio  di so luz ione  f i s io logica  a t t r a v e r s o  m e m b r a n e  di  
c o n n e t t i v o  s o t t o c u t a n e o  di  t o p o  a l b i n o  a u m e n t a  g r a n d e -  
m e n t e  s o t t o  l ' a z i o n e  de l la  j a l u r o n i d a s i .  Egl i  c o n c l u d e  
p e r t a n t o  c h e l a  s o s t a n z a  i n t e r f i b r i l l a r e  p u b  essere  con-  
s i d e r a t a  c o m e  c o s t i t u i t a  d a  u n a  m i c r o s t r u t t u r a  p ro t e i ca ,  
r e l a t i v a m e n t e  i m p e r m e a b i l i z z a t a ,  in  c o n d i z i o n i  n o r m a l i ,  
d a  ac ido  j a lu ron ico .  

L a  p r e s e n t e  n o t a  e spone  i r i s u l t a t i  di  r i ce rche  e segu i t e  
p e r  de f in i r e  u l t e r i o r m e n t e  le pa r t i co l a r i tA  del  pas -  
saggio  d i u n a  so luz ione  s a l i n a  a t t r a v e r s o  m e m b r a n e  

1 E. C~ATs e E. S. DuTmE, Brit. J. exp. Path. 21, 324 (1940). 
2 F. DURAN-REYNALS, Bact. Rev. 6, 197 (1942). 
3 G. FAVILLI, Fenomeni di dillusione nei tessuti net loro aspetto 

tisiologico e patologico (I.T.E.R. ed., Torino 1941). 
4 T. D. DAY', J. Physiol. I17, 1 (1952). 

c o n n e t t i v a l i ,  e p e r  a c c e r t a r e  se 6 poss ib i le  o t t e n e r e  serie 
di  va lo r i  r e l a t i v a m e n t e  omogenee ,  t a l i  d a  p e r m e t t e r e  uno  
s t u d i o  di e v e n t u a l i  m o d i f i c a z i o n i  p a t o l o g i c h e  del  con-  
n e t t i v o  a n c h e  s o t t o  q u e s t o  p u n t o  di v i s t a  e con  q u e s t a  
t ecn ica ,  t h e  p r e s e n t a  il v a n t a g g i o  di  p o t e r  essere  s egu i t a  
in vitro, al  r i p a r o  d a  possibiI i  i n t e r f e r e n z e  d i  f a t t o r i  
e s t r a n e i  ( reg ime  del  c i reolo locale,  od  a l t r i ) .  

L a  t e c n i c a  6 que l l a  p r o p o s t a  d a  D&Y 1. Le  m e m b r a n e ,  
p r e l e v a t e  da l  f i anco  degl i  a n i m a l i ,  e r a n o  f i ssa te  a mezzo  
d i  u n  ane l lo  e las t i co  p i u t t o s t o  a l to  a d  u n  e s t r e m o  di u n  
t u b o  i m m e r s o  in  u n  b e a k e r  c o n t e n e n t e  NaC1 9 %° in H 2 0  
d i s t i l l a t a  e r i e m p i t o  de l la  s t e s sa  so luz ione  f ino  ad  u n a  
a l t ezza  d i  c m  4 s o p r a  il l ive l lo  del  l i qu ido  ne l  beake r .  Si 
e r o n o m e t r a v a  il t e m p o  i m p i e g a t o  da l  men i s co  del la  
so luz ione  nel  t u b o  a s cende re  I ra  due  t r a g u a r d i  p o s t i  a 
m m  3 l ' u n o  d a l l ' a l t r o  ; il v o l u m e  de l ia  po rz ione  di  c i l indro  
c o m p r e s a  I ra  q u e s t i  due  t r a g u a r d i  e ra  p a r i  a m m  ~ 71,2. 
Si 6 c u r a t o  d i  m a n t e n e r e  c o s t a n t e  la  t e m p e r a t u r a ,  
o p e r a n d o  in t e r m o s t a t o :  g e n e r a l m e n t e  sono  s t a t e  u s a t e  
t e m p e r a t u r e  t r a  32 ° e 34°C. 

Come a n c h e  DAY r iconosce ,  n o n  6 poss ib i le  o t t e n e r e  
ser ie  di m e m b r a n e  di spessore  o m o g e n e o ;  si c h e i  t e m p i  
di  pas sagg io  de l la  so luz ione  c loruroso.dica  v a r i a n o  
g r a n d e m e n t e  t r a  loro,  a n c h e  q u a n d o  si c o n f r o n t i n o  
m e m b r a n e  p r o v e n i e n t i  da l lo  s tesso  a n i m a l e .  Si p o t e v a  
t u t t a v i a  pensa re ,  s u p p o n e n d o  che  ne l  n o r m a l e  sia  
e o n t e n u t a  e n t r o  l imi t i  n o n  t r o p p o  l a r g h i  la  q u a n t i t £  di 
m u c o p o l i s a c c a r i d i  p r e sen t i ,  ehe  tosse ro  e o n f r o n t a b i l i  i 
va lo r i ,  o t t e n u t i  da  v a r i  i nd iv idu i ,  del  r a p p o r t o  t r a  t e m p o  
di  passagg io  de l la  so luz ione  s a l i n a  e t e m p o  di  passagg io  
de l la  s t e s sa  so luz ione  a d d i z i o n a t a  di  j a l u r o n i d a s i  (S / J ) .  

s t a t a  u s a t a  in  q u e s t e  r i ce rche  j a l u r o n i d a s i  l io f i l i zza ta  
d a  t e s t i co lo  di  t o r o  ( K i n e t i n ,  de l la  c a s a  Sche r ing  di 
Ber l ino) ,  in  q u a n t i t ~  di 4 U . R . V .  S c h e r i n g  p e r  ml .  I n  
n u m e r o s e  p r o y e  esegu i te  i v a l o r i  di  t a l e  r a p p o r t o ,  in  
r a t t i  n o r m a l i  g i o v a n i  di peso  t r a  30 e 125 g, h a n n o  
v a r i a t o  e s s e n z i a l m e n t e  I r a  6 e 18. Si g i no l t r e  p o t u t o  
osse rva re ,  u s a n d o  s u c c e s s i v a m e n t e  m e m b r a n e  pro-  
v e n i e n t i  da l lo  s tesso  r a t t o ,  che,  se i t e m p i  di passagg io  
de l l a  so luz ione  c l o r u r o s o d i c a  (S) Cosi c o m e  que t l i  de l la  
so luz ione  c l o r u r o s o d i c a  pifl j a l u r o n i d a s i  (J)  pos sono  
s i n g o l a r m e n t e  p res i  d i f fe r i re  m o l t i s s i m o  d a  u n a  m e m -  
b r a n a  a l l ' a l t r a ,  i r a p p o r t i  s / J  sono  g e n e r a l m e n t e  s imi l i ;  
il che  p o r t a  a s u p p o r r e  c h e l a  q u o t a  di m u c o p o l i s a c c a r i d i  
nel  c o n n e t t i v o  s o t t o c u t a n e o  d i  u n o  s t e s so  a n i m a t e  s ia  
s e n s i b i l m e n t e  de l  m e d e s i m o  o r d i n e  d i  g r a n d e z z a  p e r  le 
r eg ion i  p rese  in  e s a m e  (vedi  t a b e l l a ) .  

Vatori, in secondi, dei tempi di deflusso di soluzione clorurosodiea 
0,9 % e della steK~a + jaluronidasi, e rapporti tra questi due valori per 
eoppie di membrane connettivali provenienti dal medesimo animale 

Rat t ie  relativo peso 

1) $ g 30 

2) ~ g 75 

3) ? g 83 

4) ~ g 125 

5) 3 g 110 

6) ~ g 33 

Tempo di de- Tempo di de- 
flusso della so- flusso delia so- 
luzione salina luzione con en- 
(S), in second zima (J), in s 

226 14,8 
1294 72 

113 14 
217 31 
668 40 

93 5,8 
95 8 
66 4,4 
95 14,6 
99 17 
86,8 12,2 
54 9 

Rapporto 
S/J 

15 
18 

8,1 
7 

16,7 
16 
11,9 
15 

6,5 
5,8 
7,1 
6 

1 T. D. DAY, J. Physiol. 117, 1 (1952). 


