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Table I. -- Relative percentage of the electrophoretic components of soluble proteins of lymphatic tissue 
in normal, adrenalectomized and fasted rats (means -4- S.E.M.). 
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Condition 

Normals 
AdrenMectomized . . . 
Fasted for 96 h.  

Pools 
analyzed n. 

Eleetrophoretic components 

] b c d a 
i 

2.39 + 0.17 13.11 ± 1"08 63"25 4- 2"19 11.89 ± 1.66 5.73 4- 0.52 
1.78 ~ 0.14' 8.97 + 0'81" 67.14 ~ 1.55 11,13 ~ 0.57 6.73 ± 1.03 
1.70 4- 0.26 11.43 +0"27 62.66 ~ 2"15 16.40 4- 0.52 5.97 4- 1.12 

I ! 
4.06 4- 1.34 
2.49 ~ 1.50 
3.20 ~ I'01 

* Differences with normals statistically significant (P < 0,05; Student's test). 

were c l ea r ly  s e p a r a t e d .  T h e y  h a d  a m o b i l i t y  r e spec t i ve ly  
of 14-4 a n d  9.6 x 10 -~ cm s vot t / s .  Since a t  t h e  end  of t h e  
run ,  t h e y  were  n o t  p r e s e n t  in  t h e  e l e c t ropho re t i c  p a t t e r n ,  
t h e i r  p e r c e n t a g e  is n o t  i n c l u d e d  in  t h e  d a t a  of T a b l e  I. 

T h e  f ina l  e l e c t r o p h o r e t i c  p a t t e r n  is r e p r o d u c e d  in t h e  
F igure .  6 c o m p o n e n t s  i d e n t i f i e d  w i t h  t h e  l e t t e r s  f rom a 
t o  / a re  a p p a r e n t ,  of w h i c h  ~ is q u a n t i t a t i v e l y  t h e  m o s t  
i m p o r t a n t ,  c o r r e s p o n d i n g  t o  m o r e  t h a n  6 0 %  of t h e  
t o t a l  p r o t e i n s .  T h e  mob i l i t i e s  of t he se  c o m p o n e n t s  a re  
t a b u l a t e d  in  T a b l e  I I .  

F r o m  T a b l e  I i t  is e v i d e n t  t h a t  no  q u a l i t a t i v e  modi -  
f i ca t ions  t o o k  p lace  in  t h e  p a t t e r n s  f rom a d r e n a l e c t o m i z -  
ed or  f a s t e d  r a t s  in  c o m p a r i s o n  w i t h  t h e  normals .  F r o m  
a q u a n t i t a t i v e  p o i n t  of  v iew,  t h e  ana lys i s  of  so luble  
p r o t e i n s  f r o m  a d r e n a l e c t o m i z e d  r a t s  showed  a s t a t i s t i -  
ca l ly  s i g n i f i c a n t  p e r c e n t a g e  dec rease  of  c o m p o n e n t s  a 
a n d  b in  c o m p a r i s o n  w i t h  t h e  no rma l s ,  

Table l/.--Mobilities of electrophoretic fractions of soluble proteins 
of lymphatic tissue 

Fraction . . . a b c d e / 

Mobility* . . . 6"07 5"58 4"59 3.28 2"54 1'64 

* x I 0  -B c m  s v o l t  - 1  s - t .  

c o m p o n e n t s .  These  r e su l t s  seem,  t he re fo re ,  t o  i n d i c a t e  a 
correlation between these fast components and the 
functional activity of lymphocytes (presumably in- 
creased after the injection of the antigen and decreased 
after adrenalectomy). 

The Authors are indebted to Miss A. MOt*rZLt.A for valuable 
assistance in the course of this work. 

C. PELLEGRINO a n d  A. TORCIGLIANI 

Depavlment o/ general Pathology, University o/ Pisa, 
Italy, June ?,t, 1955. 

Zusammentassung 

E l e k t r o p h o r e s e d i a g r a m m e  y o n  16slichen P r o t e i n e n  des  
l y m p h a t i s c h e n  G ew eb es  w u r d e n  gep r i i f t  u n t e r  zwei  ex-  
p e r i m e n t e l l e n  B e d i n g u n g e n ,  die G e w i c h t s v e r i t n d e r u n g e n  
des  l y m p h a t i s c h e n  G e w e b e s  in  e n t g e g e n g e s e t z t e n  R i c h -  
t u n g e n  b e w i r k t e n  ( r a sche r  G e w i c h t s v e r l u s t  be i  H u n g e r -  
t i e r en  u n d  G e w i c h t s z u n a h m e  n a c h  A d r e n a l e k t o m i e ) .  

I m  Vergleich mit Kontrolltieren zeigten die Elektro- 
phoresediagramme unter diesen Versuchsbedingungen 
keine qualitativen Ver~inderungen. Nur nach Adrenal- 
ektomie war die Konzentration zweier kleiner Kompo- 
nenten signifikant geringer als bei Normaltieren. 

Soluble proteins of n o r m a l  lymphatic tissue have been 
studied by ABRAMS and COHEN 5 and by ROBERZS and 
WHITE e, who found 6-7 components with a wide range 
of mobilities. In extracts of isolated lymphocytes, 
WHITE a n d  DOUGHERTY 7 a n d  HARRIS, MOORE, a n d  
FARBER 8 f o u n d  6- -7  or  r e spec t i ve ly  3 c o m p o n e n t s .  Our  
r e su l t s  a re  t h e r e f o r e  in  b r o a d  a g r e e m e n t  w i t h  those  of 
t h e  p r e v i o u s  a u t h o r s .  

T h e  m a i n  r e s u l t  of t h e  p r e s e n t  i n v e s t i g a t i o n  is t h a t  
in t h e  e x p e r i m e n t a l  c o n d i t i o n s  employed ,  in which  
l y m p h a t i c  t i s sue  u n d e r g o e s  m a r k e d  w e i g h t  a n d  m o r p h o -  
logical  v a r i a t i o n s ,  v e r y  sma l l  or  no  m o d i f i c a t i o n s  are  
a p p r e c i a b l e  in  t h e  e l e c t ropho re t i c  p a t t e r n s  of t he  so luble  
pro te ins .  T h i s  is p a r t i c u l a r l y  s t r i k i n g  in t h e  case of 
fas t ing,  w h e n  t h e  loss of l y m p h o c y t e s  is g r e a t  a n d  t h e  
l y m p h a t i c  o r g a n s  a p p e a r  to  b e  c o n s t i t u t e d  m a i n l y  of 
r e t i cu lo - endo the l i a l  cells. 

Af te r  a d r e n a l e c t o m y ,  w h e r e  a n  inc rease  of t he  
l y m p h o c y t e s  c o n t e n t  of  t h e  t i s sues  is e v i d e n t ,  two  sma l l  
fas t  c o m p o n e n t s  show a s t a t i s t i c a l l y  s ign i f i can t  decrease.  
I t  s eems  a p p r o p r i a t e  t o  reca l l  he r e  t h a t  WHITE a n d  
I)OUGHERTY ~ found ,  in  l y m p h o c y t e s ,  i so la ted  f rom 
lymph nodes draining territories in which an antigen 
had been injected, an increase in the fast electrophoretic 

b A. ABRAMS and P. P. COHKI% J. biol. Chem. 177, 439 (1949). 
S S. ROBERTS and A. WroTE, J. biol. Chem. 178, 151 (1949), 
7 A. WroTE and T. F. DOUGHERTY, Endocrinology 36, ~07 {1945), 
s T. N. HARRIS, D. H. MOORE, and M. I"AI~SER, J, biol. Chem. 

179, 369 (1949). 

C I t4~-Subst i tuted C o r t i c o s t e r o i d s .  
S o m e  D Ring  T r a n s f o r m a t i o n s  in the  C o m p o u n d  

S Ser i e s  

The current interest in substituted analogs of cor- 
tisone and hydrocortisone as anti-inflammatory agents 
has recently been stimulated by the reported synthesis 
of several compounds displaying heightened glucocorti- 
cold activity as well as markedly divergent mineralo- 
corticoid properties I. In searching for new therapeutic 
agents of this type, we have prepared as model com- 
pounds several C(10-substituted derivatives of Reich- 
stein's Compound S. The synthesis of the corresponding 
11-0xygenated compounds and their biological activities 
has been reported elsewhere s. 

The preparation of C410-substituted derivatives of 
Compound S was accomplished from AS-pregnene- 
14~, 17g, 21 -triol- 3, 20-dione ( 14~-hydroxy Compound S) 

I j. FatED etaL, J. Amer. chem. Soc. 75, ~273 (1953); 76, 145r~ 
(19~4); 7?, 1068 (1955); 77, 4181 (1955).- A. NOHILZ et al., J. Amer. 
chem. Soc. z7, 4184 (1955). - R. F. HIRSCHMANN, R. MILLKR, R. E. 
BEYLER, L. H. SARI~'TTt and M. TISHLER, J. Amer. chem. Soc. 77, 
3166 (1955). - J. A HoGG a el., J. Amer. chem. Soc. 77, 4438 (1955). 
- E. VlSCHER, CH. MI~VSTRR, and A. WETTSTEtS, Helv. china. Acta 3~, 
835 (1985). 

S E. J. AONELLO, B. M. BLOOe, and G. D. LAUBAClt, J. Amer. 
chem. Soc. 77, 4684 (1955); Abstracts of 128th Meeting, Amer. Chem. 
Soc., Minneapolis, Minn., September 11-16, 1955, p. 50. 
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(I) a. A c e t y l a t i o n  of I w i t h  acet ic  a n h y d r i d e - p y r i d i n e  
gave  t h e  2 1 - m o n o a c e t a t e  I I  w h i c h  could  be se lec t ive ly  
d e h y d r a t e d  w i t h  p - to luenesu l fon i e  acid in re f iux ing  
b e n z e n e  to  a f ford  in exce l l en t  yie ld  A4,14-pregnadiene- 
17a, 21-diol-3, 20-dione a c e t a t e  ( I I I) ,  m.p .  201.4-202.8°;  
[~]I )+ 75° (d ioxane) ;  e E t O H / 2 4 0  = 16,200; 2 K B r / m a x  

3-05, 5.74, 5.82, 6.09, 6.25, 8.13; ( A n a l .  Calcu la t ed  for  
C23HaoO5: C, 71.5; H,  7-82. F o u n d :  C, 71-7; H,  8-02). The  
f o r m a t i o n  of  e v e n  t r a c e  a m o u n t s  of  t h e  c o r r e s p o n d i n g  
AS04;-isomer was  n o t  d e t e c t e d  in t h i s  r e ac t i on  4. Th is  
t e n d e n c y  of  140¢-hydroxy s t e ro ids  u p o n  d e h y d r a t i o n  to  
yield C(t4)-C(ls) u n s a t u r a t e d  p r o d u c t s  t o  t he  a p p a r e n t  
exclus ion of t h e  i somer ic  dS(ll)-olefins r e p r e s e n t s  a 

8 H. C. MVRRAY and D. H. PETERSON, U.S. 2,602,769, July 8, 
1952; U.S. 2,673,866, March 30, 1954. - P. D. ~{EISTER et aL, Ab- 
stracts of Papers, 123 rd Amer. Chem. Soc. Meeting, Los Angeles, 
Calif., March 15-19, 1953, p. 5C. 

4 Treatment of II with anhydrous hydrogen chloride in chloro- 
form at 0 ° also led to III. 

5 A. F. ST. ANDRI~, H. B.. MAGPHILLAMY, J. A. NELSON, A. C. 
SIEABICA, and C. R. SCHOLZ, J. Amer. chem. Soc. 7t, 5506 (1952). - 
Activated 14~-hydroxyl functions are known to dehydrate readily 
toward C(15) under mild acidic conditions. CL G. D. LAUnACn, E. C. 
SGttREIBER, E. J. AGNELLO, E. N. LIGttTFOOT, and K. J. ]3RUNINGS, 
J. Amer. chem. Soc. 7G 1514 (1953). - N. L. McNIvEN, J. Amer. 
chem. Soc. 76, 1725 (1954).-A. Zt~RCHER, H. HEt~SSEI~, O. JEGER, and 
P. GmSTLICn, HER,. chim. Acta 37, 1562 {1954). 

n o t a b l y  specif ic  e l im ina t i on  r eac t i o n  also o b s e r v e d  in the  
17-keto  5- a n d  d e s o x y e o r t i e o s t e r o n e  ~ series. I t  m i g h t  be 
e x p e c t e d  t r o m  t h e  f a v o r a b l y  p l a n a r  t r a n s i t i o n  s t a te  
g e o m e t r y  i n v o l v ed  [8 f lH(p) ,  14:cOH(p)] t h a t  t h e  AsOO- 
i somer  would  be t h e  p r e d o m i n a n t  p r o d u c t  in such  de- 
h y d r a t i o n s .  A c t u a l l y  t h e  p reva i l ing  s i t u a t i o n  p r o b a b l y  
r e sembles  t h a t  sugges t ed  b y  COREr ~ to  exp la in  t he  
unusua l  s t a b i l i t y  t o w a r d  base  of  6 -ke to -7e -b romo-  
s te ro ids ,  w h e r e  t h e  b u l k y  axia l  m e t h y l  g roups  a t  C(10t 
a n d  C(la) h i n d e r  t h e  successful  r e m o v a l  of a p r o t o n  f rom 
C(s) b y  s o l v e n t  or  a base  s. Models  r evea l  t h a t  t h e  15//- 

s Private communication frmn Dr. HOWARD RINGOLD Of Syntex, 
S.A. 

E. J. COREr, J. Amer. chem. Soc. 76, 175 (1954). 
8 Even in the case of a 14ac-hydroxysteroid where the St-hydrogen 

enjoys ketonic activation, facile dehydration to form a C(8)-C(14)- 
double bond is not observed. The product of N-bromosueeinimide 
halogenation of II (Z14-6-bromopregnene-14~,17~,21-triol-3,20 - 
dione acetate, m.p. 128"8-129'9 ° (dec.); Calculated for C2aHatO6Br: 
Br, 16"34%. Found: Br, 16"34%) upon refluxing with s-collidine 
affords AI,6-pregnadiene-14~,17~,21-triol-3,20-dione acetate, in.p. 
223"2-223.8 °, [C~]D + 51 ° (dioxane) ; e EtOH/283 ~ 28,100; ~t KBr]max 
3"02, 3-14, 5.74, 5"8~, 6-10, 6-22, 6-34, 8-21, 11.38; (Anal. Calculated 
for C2aH~00~ : C, 68.6; H, 7-51. Found: C, 68.7; H, 7.58). During these 
experiments we have not detected the characteristic ultraviolet 
ehromophore of the conjugated trienone which might be expected to 
arise under such vigorous conditions vie b~e-catalyzed elimination 
of water in the vinylogous fl-hydroxy ketone. 
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hydrogen  is cons iderab ly  less sub jec t  to  s ter ic  effects  of 
this  t y p e  in t he  d e h y d r a t i o n  of 14e-hydroxystero ids .  

A t t e m p t s  to  reduce  the  isolated double  bond  in I I I  
r evea led  a m a r k e d  res is tance  of this  unsa tu ra t i on  to 
ca ta ly t i c  h y d r o g e n a t i o n  ~, in con t ras t  to  the  readi ly  
reducible  "f l"-anhydro (A ~) compounds  prepared  f rom 
cardiac  aglycones  ~°. A l t h o u g h  the  presence of a neigh- 
boring 17-hydroxyl  group on the  "¢d'-face could presum- 
ab ly  accoun t  for this  obse rva t ion  as due to steric 
h indrancc,  t he  necess i ty  r ema ined  for uncqu ivoca l  
d emo n s t r a t i on  t h a t  t he  newly  in t roduced  unsa tu ra t ion  
in I I I  was be tween  C(1~) and  C05 ). This  was accompl ished 
by  degrada t ion  of  t he  cor t ica l  side chain  to  afford the  
cor responding  17-ketosteroid.  Saponi f ica t ion  of I I i  
wi th  d i lu te  me thano l i c  po ta s s ium ca rbona te  gave  A*J*- 
pregnadiene-17a,  21-diol-3,  20-dione (V), m.p .  196.8 
198"8°; [~]D + 52° (dioxane) ;  e E t O H / 2 4 0  = 16,100; 
2 K B r / m a x  2.98, 5-85, 6.04, 6.22; (Anal. Calculated for 
Cz~H~sO~: C, 73.2; H,  8.19. F o u n d :  C, 72.9; H, 7.97). Side 
chain c leavage  of V wi th  sod ium b i sm u tha t e  t l  afforded 
A~J~-androstadiene-3,  17-dione (VI), m .p .  138.8-140.8°; 
[~]I) 4- 246° (CHClz); e E t O H / 2 3 7  = 15,600; 2 K B r / m a x  

5.78, 6.04, 6.23; (Anal. Calcula ted  for C~H~sO~: C, 80.2; 
H,  8.50. F o u n d :  C, 80-1; H,  8-39) lz. W h e n  subjec ted  to 
ca ta ly t i c  h y d r o g e n a t i o n  o v e r  25% pa l lad ium on cal- 
c ium carbona te ,  VI  r ap id ly  absorbed two moles of hydro-  
gen p roduc ing  w h a t  appea red  to be a m ix tu r e  of the two 
C(5)-isomeric, 14/6-tetrahydro compounds  as, m.p. 1 7 1 - -  
175°; fetID + 97 ° (CHCla); ~ .KBr /max  5.82, 5.88; no se- 
lec t ive  abso rp t ion  in t he  u l t r av io le t  region;  (Anal. Cal- 
cu la ted  for Cx~H~sO~: C, 79.1; H,  9.79. F o u n d :  C, 78-9; 
H,  9.71). 

E p o x i d a t i o n  of I I I  w i th  pe rph tha l i c  acid or  sod ium 
d i c h ro ma te  in aqueous  acet ic  acid  x~ led to  A~-14¢¢, 15~- 
epoxidopregnene-17¢¢, 21-diol-3, 20-dione ace ta te  (VII )~ ,  
m.p.  178.2-179.2°;  [c¢]D + 119.6 ° (dioxane);  e E t O H / 2 3 7  

= 17,700; 2 K B r / m a x  2.92, 5-74 (shoulder), 5.79, 6.03, 
6.22, 8.10; (Anal. Calcula ted  for CznH~0On: C, 68.6; H, 

Hydrogenation of III over ~5% palladium on calcium carbonate 
iu dioxane or ethanol gave A~4-pregnenc-17~,21-diol-.q,20-dione 
acetate (IV), m,p. 15,t-~-154-8°; ~]D + 15° (dioxane); ,~.KBr/max 
3.05, 5-7f$, 5'82, 5-93, 8"13; no selective absorption in the ultraviolet 
region; (Anal Calculated for C~aHz~Oz: C, 71"1; H, 8-30. Found: 
C, 71.1; H, 8.35). Similarly platinum oxide in acetic acid failed to 
effect saturation of the D ring. 

~0 H. M. E. CAgDW~L5 and S. SM~Ttt, .]'. chem. Soc. 1951, 2012. 
H C. J. ~,V. BROOKS and J. K. NORVMnEasgl, Biochem. J. 5~, 371 

(1953}. 
~ Dr. ST. AsoR/~ of CIBA has kindly provided us with the un- 

published constants [Chem. Rcv. a3, 114 (1953}] of a sample of VI 
prepared from 3fl-acetoxy-Zl5,14-androstadiene-17-one s. This smnpte 
displayed: m.p. 137-139% [0~_] D + ~49 ~ (CHCt:)) ; e~a ~ = 16,377. 

la Since androstanedione melts at 132-133 ~ and etiocholanedione 
melts at 132-134 °, while 14-isoandrostanedione 1~ melts at 18.1-186°; 
[¢¢]D + 110 ~ (CHCla) ; it seems likely that only fl-face hydrogenation 
has occurred at C(14). 

xa A. F. St. ASDRt, H. B. MAcPtm.LAMV, J. A. N~LSON, A. C. 
Suautca, and C. R. ScnoLz, J. Amer. eimm. Soc. 74, 5506 (1952). 

xs The formation of identical epoxidation products from highly 
substituted olefins using either peracids or chromate oxidizing agents 
has been observed frequently [cf. H. R~mt~ and A. LaRnot¢, HelP. 
chim. Acta 30, 329 (1947). - C. W. SuoPP)~, Help. ehim. Acta no, 
766 (1947)]. A recent example in the terpene series is cited by J. D. 
JouNsror~ and F. S. SPRING, J. chem. See. 1954, 1556. 

~s Preferential ~-face attack by bulky reagents in the steroid 
series is thoroughly documented. C/. L. F. FraseR, Exper. a, 31~ 
(1950). - PL. A. PLATTNER et at., HelP. chim. Acta eg, 2023 (1946}.- 
T. F. GALLAGU~R and T. H. KR~TCUEVS~V, J. Anaer. chem. See. 7Z, 
882 (1950). - G. H. ALT and D. H. R. Ba)tros, J. chem. See. 19~, 
1356. - P. BLADOr¢, J. chem. See. 19a1, 736. 

7.51. F o u n d  : C, 68.4; H,  7.46) aT. Sapon i f i ca t ion  a f fo rded  
the  p a r e n t  a lcohol  V I I I ,  m.p.  229.6-232-2°;  ]~t]D 4- 135 ° 
(dioxane) ; ~ E t O H / 2 3 9  = 17,400; 2 K B r / m a x  2.94, 5-83, 
6.09, 6.23; (Anal. Calcula ted  for C2tHzsO~: C, 70.0; H,  
7.83. F o u n d :  C, 69,7; H, 7.50). 

A l though  s table  to the  ac t ion  of m o d e r a t e l y  ac id ic  
reagents  x", the  epoxide  V I I  r eac ted  r ead i ly  wi th  s t rong  
acids  leading to a n u m b e r  of t r a n s f o r m a t i o n  p roduc t s .  
Perchlor ic  acid in aqueous  ace tone  so lu t ion  19 e f fec ted  
hyd ro ly t i c  scission of t im epoxide  l inkage  y ie ld ing  a 
m i x t u r e  of eoml)ounds.  C h r o m a t o g r a p h i c  s epa ra t i on  
af forded  a glycol t e n t a t i v e l y  fo rmu la t ed  as A 4-pregnene-  
14~, 15~,17~,21- te t ro l -3 ,20-dione  ace t a t e  (IX}, m.p.  
250-8-253 .2  °; [~]D + 114 ° (d ioxane) ;  e E t O H / 2 4 2  ---- 
17,400; ~ .KBr /max  3.00, 3.07, 5.71, 5.88, 6.04, 6.24, 8.20; 
(Anal. Calcula ted for C2.~H3~O7: C, 65.7; H, 7.67. F o u n d :  
C, 65.5; H,  7.64). Selec t ive  d e h y d r a t i v e  c l eavage  of t he  
epoxide V I I  wi th  p- to luenesul fonic  acid in r e f lux ing  
benzene solut ion led to A~,S,t~-pregn,ttriene-17~,21 - 
diol-3, 20-dione ace ta te  (X), re.p. 184.6-188.0°;  e E t O H /  
241 = 28,600; 2 K B r / m a x  2.99, 5.76, 5.81, 6.05, 6.19, 
6'36, 8-13. 

The  ac t ion  of a n h y d r o u s  hydrogen  chlor ide  in chloro-  
form on V I I  a t  0 ° for four  hours  a f forded  A4-15fl-chloro - 
pregnene-14c(, 17ct, 21-triol-3, 20-dione ace ta t e  (XI) ,  m.p .  
196.8-200,2 ° (dec.); [X]D 4- 89° (dioxane);  ~ E t O H / 2 4 0  = 

16,550;. 2 K B r / m a x  2.98, 3.16, 5.72, 5.82, 6,16, 6.27, 
8,19; (Anal. Calcula ted for C,.~HatO6CI: C, 62.9; H,  7.12; 
CI, 8.08. F o u n d :  C, 62,7; H,  7.07; CI, 8.21). A n h y d r o u s  
hydrogen  bromide  in ch loroform a t  - 15 ° for 1 h pro-  
duced A4-15fl-bromopregnene-14a¢,  17~, 21-tr iol-3,20-  
dione ace ta t e  (XI I )  in e i the r  of two  p o l y m o r p h i c  modi -  
f icat ions d isplaying m a r k e d ! y  d i f fe ren t  inf rared  spec t r a  
in po tass ium bromide  suspension,  b u t  iden t ica l  spec t r a  
in ch loroform solution,  m.p.  159.4-162.4 ° (dec.) o r  
175.0-177.0 ° (dec.); [~]l) + 34° (dioxane) ;  e E t O H / 2 3 8  

16,270; 2CHCla/max 2.96, 5.76, 5.80, 6.05, 6.22; (Anal. 
Calculated for C~.,HatO~Br: C, 57.1; H, 6.46; Br, 16.3. 
F o u n d :  C, 57.3; I-I, 6.52; Br, 17.0). T h e  epoxide  V I I  in 
chloroform solut ion reac ted  with  48% hydr iod ic  acid a t  
5 ° for 20 rain to  give A~-15B-iodopregnene-14x,  17, t ,2 t -  
t r io l -3 ,20-dione ace t a t e  ( X I I I )  ~0, m.p.  128.4-131-2 ° 
(dec.) ; [~]D-22° (dioxane) ; e E t O H / 2 3 7  = 18,000; ~ K B r /  
m a x  2.99, 5.74, 5.80, 6.10, 6 .2l ,  8-11; (Anal. Calcu la ted  
for C~zHatOoI: C, 52,1; H,  5.89; I, 23.93. F o u n d :  C, 51.8; 
H, 5.77; I, 25.28.) Suppor t i ng  ev idence  for t he  14,,- 

17 In both Zaffaroni and Bush paper chromatographic systems, 
VII displayed a remarkable R/value, being utarkcdly less polar than 
Compound S acetate. We attribute this bchavlor to a shielding effect 
of the epoxide oxygen, preventing efh,ctive contact of the more polar 
170t-hydroxyl grouping with the absorbing surface. 

la Unsuccessful attempts were made to cleave the epoxide linkage 
in VII with boiling acetic acid [J. PATAI¢.I~ G. Rosr:sKRANZ~ and C, 
])JEaaSSr, J. Amer. chem. See. 7.L 5"175 (1951).- A. I;ORsr antl PL. A. 
Pt.XTrrCelt, HelP. chim. Acta a~, 275 (19P3)], thiocyanic acid [E. E. 
v,~N Tx,~tr'.t.l.:~, J. Amer. chem, Soc. 73, 3.1.1.1 (1951)], pyridine hydro- 
bromhte [P. N. CnAmtxvot~rv and R. 11. Ll.:vI)% J. Amer, Cheni. 
See. 61, 2317 (19t'2)], thiourea and p-toluencsulfonie acid [L. C. 
KINC, anti J. A. CaMm.:t.t., J. Amer. chem. See. 71, 3556 (19,19)], 
magnesium l~romide etherate [W. E. BaCltMarCt¢, J. P. ]HORWlTZ, and 
R, J. WARZYNSKb J. Amer. chem. See. 7a, 3'268 {1~.)53). - R. B. 
Toast.m, J. Anaer. chem. See. 7a, 3.18.1 (1953)], and trichloroaeetie 
acid in benzene [A. FOBS'I" aml R. SCOTONt, Jr., HelP. chim. Aeta an, 
l.110 (1953)]. 

1~ Inter al., S. A. Jt)zlx and H. tl~.ussea, t:Ielv, chim. Acta 3G 
2080 (1952). 

2o More vigorous reaction conditions resulted in the formation of 
III as the predomimmt product. The reduction of steroid epoxides 
to the parent olcfins by hydriodie ackl has been previously observed. 
[J. FRU~D et al., J. Amer. chem. See. '75, 227/I (1953); 
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h y d r o x y - 1 5 f l - h a l o  f o r m u l a t i o n  is d e r i v e d  f r o m  t h e  
o b s e r v a t i o n  t h a t  t h e  h a l o h y d r i n s  a re  c o n v e r t e d  b a c k  to  
t h e  p a r e n t  ox ide  w i t h  p o t a s s i u m  a c e t a t e  in  e t h a n o l ,  
whi le  t h e  b r o m o h y d r i n  a f fo rded  I I  u p o n  t r e a t m e n t  w i t h  
R a n e y  n i cke l  2t u n d e r  ca r e fu l l y  de f ined  cond i t i ons .  Z inc  
d u s t  in  ace t i c  ac id  ~ a t  r o o m  t e m p e r a t u r e  c o n v e r t e d  X I I  
to  I I I ,  b u t  u n c h a n g e d  s t a r t i n g  m a t e r i a l  was  r e c o v e r e d  
w h e n  X I I  was  a l lowed  to  r e a c t  w i t h  p o t a s s i u m  iod ide  in  
r e f lux ing  a c e t o n e  ~s. T h e  c h l o r o h y d r i n  X I  was  n o t  a t -  
t a c k e d  b y  c h r o m i c  acid.  

I n  t hose  s t e ro id  o lef ins  w h e r e  t h e  d i r e c t i o n  of a t t a c k  
b y  b u l k y  e l ec t roph i l i c  r e a g e n t s  is r i g id ly  d e t e r m i n e d  b y  
s te r ic  f a c t o r s  (inter al.: J S ( l l ) - a n d  ~dXX-compounds), t h e  
a d d i t i o n  of  h y p o b r o m o u s  ac id  fol lowed b y  e l i m i n a t i o n  
of t h e  e l e m e n t s  of h y d r o g e n  b r o m i d e  h a s  i n v a r i a b l y  led 
t o  epox ides  ~ i somer i c  w i t h  t h o s e  r e s u l t i n g  f r o m  d i r e c t  
p e r a c i d  o x i d a t i o n .  A t t e m p t s  to  a p p l y  s u c h  a p r o c e d u r e  
t o  t h e  D - r i n g  olef in  I I I  p r o v i d e d  u n u s u a l  r e su l t s  w h i c h  we 
a t t r i b u t e  t o  p a r t i c i p a t i o n  of t h e  n e i g h b o r i n g  co r t i ca l  s ide 
cha in .  W h e n  I I I  was  a l lowed to  r e a c t  w i t h  N - b r o m o a c e -  
t a m i d e  in a q u e o u s  d i o x a n e  c o n t a i n i n g  pe reh lo r i c  acid ,  t h e  
p r o d u c t  i so l a t ed  d i r e c t l y  was  a halogen-/ree c o m p o u n d  
X I V ,  m . p .  242.4-245-8  ° w . p . s . ;  ~ ]D  + 23s (d ioxane)  ; 
e E t O H ] 2 3 7  = 17,900;  ; t K B r / m a x  2-93, 5-77, 5-94, 6-04, 
6-21, 8.13;  (Anal. C a l c u l a t e d  for  C~sHaoOs: C, 68.6;  H,  
7.51. F o u n d :  C, 68-7; H,  7-65). T h e  i n f r a r e d  s p e c t r u m  of 
X I V  d i s p l a y e d  no  a d d i t i o n a l  h y d r o x y l  or  c a r b o n y l  b a n d s  
a n d  t h i s  f ac t  c o n s i d e r e d  a l o n g  w i t h  t h e  u n r e a c t i v e n e s s  
of t h e  c o m p o u n d  t o w a r d  p e r p h t h a l i c  ac id  a n d  t h e  
c h r o m i c  a c i d - p y r i d i n e  c o m p l e x  ~s led to  t h e  c o n c l u s i o n  
t h a t  t h e  n e w l y  i n t r o d u c e d  o x y g e n  a t o m  was  p r e s e n t  in 
a cycl ic  e t h e r  l inkage .  T h e  r e a c t i o n  of X I V  w i t h  an-  
h y d r o u s  h y d r o g e n  ch lo r ide  in c h l o r o f o r m  for  4 h a t  0 ° 
g a v e  a c h l o r o h y d r i n  XV,  m.p .  177 .4-179.2  ° (dee.) ;  
~]D + 101° (d ioxane ) ;  e E t O H / 2 4 0  = 16,750; 1 K B r / m a x  

2.96, 5.71, 5,85, 6,06, 6.21, 8.13;  (Anal. C a l c u l a t e d  for  
C,aHa~O~CI: C, 62.9;  H,  7.12; C1, 8.08. F o u n d :  C, 63.0; 
H,  7.14; C1, 7.97). T h e  c h l o r o h y d r i n  cou ld  be  r e c o v e r e d  
u n c h a n g e d  a f t e r  t r e a t m e n t  w i t h  c h r o m i c  a n h y d r i d e  in 
ace t ic  acid,  suggesting the absence o[ a secondary hydroxyl 
[unction. T h e  pos s ib i l i t y  t h a t  a ske l e t a l  r e a r r a n g e m e n t  
h a d  o c c u r r e d  d u r i n g  t h e  p r e p a r a t i o n  of t h e  ch loro-  
h y d r i n  was  e x c l u d e d  b y  c o n v e r t i n g  b a c k  to  X I V  w i t h  
p o t a s s i u m  a c e t a t e  in r e f l u x i n g  e t h a n o l .  F u r t h e r  s t r u c t u r e  
s t ud i e s  on  t h e  cycl ic  e t h e r  X I V  a n d  r e l a t e d  c o m p o u n d s  
are  u n d e r w a y .  

BARRY M. BLOOM, E .  J .  AGNELLO, 
a n d  G. D. LAUBACH 

Research Laboratories Chas. Pfizer and Co., Inc., 
Brooklyn 6, N. Y., september 21, 1955. 
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gen  in de r  S y n t h e s e  n e u e r  Co r t i co s t e ro i d e  he rges t e l l t .  Die 
b e s c h r i e b e n e n  S t r u k t u r t y p e n  seh l i essen  D e h y d r o v e r b i n -  
d u n g e n ,  E p o x y d e ,  H a l o g e n h y d r i n e  u n d  ein G lyko l  ein. 

Leukozytenemigrationsf6rdernde Wirkung 
von Croton61 

In  e ine r  f r f ihe ren  A r b e i t  h a b a n  wi r  b e s c h r i e b e n ,  class 
u n t e r  d en  e n t z f i n d u n g s e r r e g e n d e n  S to f fen  das  Croton61 
i n so fe rn  e ine  b e s o n d e r e  S t e l l u n g  e i n n i m m t ,  als  dieses 
n e b e n  s t a r k e r  l o k a l e r  R e i z w i r k u n g  u n d  E n t z i i n d u n g s -  
e r r e g u n g  e ine  hochspez i f i s che ,  c h e m o t a k t i s c h e  und  
l e u k o z y t e n w a n d e r u n g s f 6 r d e r n d e  "Wirkung in vitro be- 
s i t z t  L E s  i s t  se i t  l~tngerem y o n  BERENBLUM ~ b e s c h r i e b e n  
worden ,  da s s  Croton61 e ine  t u m o r r e a l i s i e r e n d e  \V i rkun~  
h a t .  Diese  F r a g e  w u r d e  in  l e t z t e r  Ze i t  y o n  DANNI~-EI) 
b e a r b e i t e t ,  d e r  ze igen  k o n n t e ,  dass  die e n t z t i n d u n g s -  
e r r e g e n d e n  A n t e i l e  n i c h t  d i e j e n i g e n  s ind ,  we lche  eine 
t u m o r r e a l i s i e r e n d e  V~rirkung b e s i t z e n .  S i c £  u n d  Mit- 
a r b e i t e r  4 k o n n t e n  w e i t e r h i n  zeigcn,  dass  u n t e r  a n d e r c m  
A l k o h o l e x t r a k t e  zu H a u t h y p e r p l a s i e ,  a b e r  n i c h t  zu 
H au t s ch ~ i d en  f i ihren .  E s  s c h i e n  be i  d i e se r  S i t ua t i on  
i n t e r e s s a n t ,  d en  V e r s u c h  zu m a c h e n ,  die c h e m o t a k t i s c h  
w i r k s a m e n  Stoffe  m i t  d e n  a n d e r e n  \ V i r k u n g e n  in Zu- 
s a m m e n h a n g  zu b r i n g e n .  Es  w a r  v e r s p r e c h e n d ,  die 
g le i chen  F r a k t i o n e n  wie DANNEEL ZU u n t e r s u c h e n .  Auf 
u n s e r n  ~Vunsch  w a r  DANNEEL SO f r eu n d l i ch ,  u n s  die  ent-  
s p r e c h e n d e n  F r a k t i o n e n  zu r  V e r f t i g u n g  zu s te l len .  I)iese 
k o n n t e n  e b e n f a l l s  v e r g t i c h e n  w e r d e n  m i t  d e n  in unserer  
c h e m i s c h e n  A b t e i l u n g  y o n  A. MARXF.R he rges te l l t cn  
F r a k t i o n e n ,  f iber  d e r e n  U n t e r s u c h u n g e n  wir  im einzcl- 
h e n  spS.ter b e r i c h t e n  w e rd cn .  W i r  h a b e n  die v o n  DAX- 
NEEL u n s  zu r  Vc r f f i gung  g e s t e l l t e n  F r a k t i o n e n  sowohl 
au f  ih re  L e u k o z y t e n w i r k u n g  wie a u c h  au f  ih re  Rciz- 
w i r k u n g  a n  der  K o n j u n k t i v a  des K a n i n c h e n s  u n t e r s u c h t .  
E s  e r g a b  s ich,  dass  v o r  a l l en  D i n g e n  zwei F r a k t i o n e n  
e ine  W i r k u n g  au f  L e u k o z y t e n  b e s i t z e n ;  die e ine  h a t  zu- 
d e m  eine  a u s g e s p r o c h e n e  e n t z f i n d u n g s e r r e g e n d e  bzw. 
R e i z w i r k u n g ,  Diese  F r a k t i o n  f i n d e t  s ich  im Chloroform-  
e x t r a k t  3a, 3b u n d  3c, wobe i  3c die w i r k s a m s t e  Unte r -  
f r a k t i o n  zu se in  s che in t .  Die  zwei te  F r a k t i o n  m i t  leuko- 
t a k t i s c h e r  W i r k u n g  f inde r  s ich in d e r  Alkoho l f r ak t ion ,  
die ke ine  ode r  n u r  e ine sehr  ger inge  R e i z w i r k u n g  besi tzt .  
Die  v o r s t e h e n d e n  U n t e r s u c h u n g e n  e r g e b e n  somi t ,  dass 
die R e i z w i r k u n g  u n d  die L e u k o z y t c n w i r k u n g  in einer 
F r a k t i o n  g e m e i n s a m  v o r h a n d e n  s ind ,  in  de r  Alkohol-  
f r a k t i o n  a b e r  n u r  die L e u k o z y t e n w i r k u n g  vor l ieg t .  Es 
i s t  n o c h  n i c h t  zu schl iessen ,  dass  die c h e m o t a k t i s c h e n  
Stoffe  d ieser  b e i d e n  F r a k t i o n e n  i d e n t i s c h  s ind .  Auf  Grund 
d e r  D a n n e e l s c h e n  u n d  S ic6schen  U n t e r s u c h u n g e n  irn 
Verg le ich  zu u n s e r e n  k a n n  gesag t  werden ,  dass  die 
t u m o r r e a l i s i e r e n d e  ~Virkung  m i t  g rosser  VVahrschcinlich- 
ke i t  m i t  d e r  au f  L e u k o z y t e n  w i r k s a m e n  S u b s t a n z  nicht 
i d e n t i s c h  i s t  u n d  dass  die L e u k o z y t e n w i r k u n g  sich in 
gewissen  F r a k t i o n e n  a b t r e n n e n  1/tsst v o n  d en  reizen- 
d en  u n d  h a u t s c h ~ t d i g e n d e n  K o m p o n e n t e n .  Es  b~st~tti- 
gen  s o m i t  diese B e f u n d e  u n s e r e  e i g en en  f r f ihe ren  Fcst- 
s t e l l u n g e n  ~, dass  im Croton61 h o c h w i r k s a m e ,  spezifisch 
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