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were mos t  sensi t ive to the  UV i r radia t ion of thei r  solu- 
tions. 

The  a l te rna t ing-cur ren t  oscil lographic po la rography  
m e a n s  a new, v e r y  speedy and  expe r imen ta l ly  no t  v e r y  
pretent ious  analyt ica l  m e t h o d  in t he  b ranch  of pho to-  
chemis t ry  of biological ly i m p o r t a n t  substances and the i r  
closely related compounds.  Besides  decreases of invest i -  
ga ted  compounds  caused by  U V  i r radia t ion  of the i r  wa te r  
solutions, this  m e t h o d  permi ts  the  reg is t ra t ion  of some 
react ion products  also in t he  pho tochemica l  reactions.  I t  
m a y  therefore be assumed t h a t  i t  will be possible to ex tend  
in this  w a y  a knowledge  of t he  course of some photo-  
chemical ,  and p robab ly  also radiation-chemicall3,12, reac- 
tions. 

Zusammen[assung. Bei Anwendung  der  oszil lographi-  
schen Polarographie  m i t  Wechse l s t rom wurde  der  E in-  
fluss der  UV-S t r ah lung  auf  die w~issrigen L6sungen einiger 

Bes tandte i le  der  Nukle ins~uren und EiweiBstoffe er- 
forscht.  Die oszi l lographischen K u r v e n  der  F u n k t i o n  
dE/dr = / s (E)  wurden  m i t  dem Polaroskop P 524 mi t  
Hilfe  der  Quecks i lber t ropfe lekt rode  verfolgt .  

D. KAL.~B 

Research Department o/ Bioveta n.p., Ivanovice na Hand 
(Czechoslovakia), March 7, 7963. 

9 I. MITSUJI, Nagasaki Igakhai Zassi 28, 1279 (1953). 
10 D. BARSCZ and D. SUUGAR, Acta biochim, polonica 8, 455 (1961). 
n A. R6SCH, R. BEUKERS, J. IJSTRA, and W. BERENDS, Rec. Tray. 

chim. Pays-Bas 77, 423 (1958). 
12 C. PONNAMPERUMA, R. M. LENAN~ E. L. BENNET~ and C. MELVIN, 

Science 134, 113 (1961). 

Tota l ly  Synthet ic  ( -4 - ) -13 -Alky l -3 -hydroxy  and 
M e t h o x y -  gona  - 1 ,3 ,5  (10 ) - tr ien - 17- one s 

and Related C o m p o u n d s  

The f lexibi l i ty  of our  recent ly  described to t a l  synthesis  
of es t rone x;2 readi ly  permi ts  the  p repara t ion  of numerous  
gona-1, 3, 5(10)-triene der iva t ives  in which,  in par t icular ,  
the  subs t i tuen t  a t t ached  to  the  13-position and  the  size 
of r ing D are  var ied.  Expressed  general ly,  the  key  reac t ion  
in these syntheses  is a Michael  condensa t ion  of a v iny l  
ke tone  (I) (or t he  corresponding 6 -a ry l - l -d ie thy lamino-  
hexan-3-one,  or  a m i x t u r e  of the  two) to  give the  adduc t  
(III) .  W e  now repor t  t h a t  this  reac t ion  can  be carr ied ou t  
for cases in which  X = h y d r o x y l  and  methoxyl ,  R = ethyl ,  
n-  and  iso-propyl,  n-  and  iso-butyl ,  isoamyl,  and n-  
hexadecyl ,  and n = 1 and 2. The  adducts  (III)  undergo 
double cyc lodehydra t ion  under  acidic condi t ions  * to 
( q- )- 13-alkyl- 3-hydroxy and methoxy-gona-  1, 3, 5 (10), 8,14 
pentaen-17 and  17a-ones (IV), readi ly  conver t ib le  by  
select ive hydrogena t ion  over  a 2% pal ladized ca lc ium 
carbona te  ca ta lys t  in benzene ~ to the  corresponding gona- 
1, 3, 5(10), 8-tetraenes.  D-Cyclopentano members  of this  
series (i.e. n = 1) are isomerized in boil ing methanol ic  
hydrochlor ic  acid to  ( :k) -13-a lkyl -3-hydroxy and  me th -  
oxy-gona- l ,B,  5(10) ,9( l l ) - te t raen-17-ones ,  conve r t ed  by  
ca ta ly t ic  hydrogena t ion  over  10% pal ladized charcoal  in 

e thano l  to ( ± )  13-a lkyl -3-hydroxy and me thoxy-gona -  
1, 3, 5(10)-trien-17-ones 3. The  (q- ) -13-a lkyl -3-methoxy-  
gona-1, 3, 5(10), 8- te t raenones  are conve r t ed  by  l i th ium in 
ani l ine-l iquid a m m o n i a  4, w i th  or  w i thou t  p re l iminary  re- 
duc t ion  by  sodium borohydr ide  in methanol ,  to ( ± ) -  
13-a lkyl -3-methoxygona- l ,3 ,5(10)- t r ien-17  and 17a-ols, 
which  m a y  be oxidized by  the  Jones  reagen t  s to the  cor- 
responding  gonatr ien-17 and 17a-ones 3a. The  me ta l -  
a m m o n i a  reduc t ion  of the  8, 9-double bond is impeded  in 
t he  3 -hydroxy  series, possibly  because delocal izaf ion of 
phenoxide  charge hinders  e lectron add i t ion  to t he  s tyre-  
noid system. The end products  are assigned the  ' na tu ra l '  
t y p e  s te reochemis t ry  b y  ana logy  wi th  s te reochemical  

1 G. A. HUGHES and H. SMITII, Proc. chem. Soe. 1960, 74. 
G. A. HUGHES and H. SMITH, Chem. and Ind. 1960, 1022. 

3 (a) Belgian Patent 484827 (priority from 22.9.60). - (b) Belgian 
P a t e n t  484828 .  - (c) L. VELLUZ, G. NOMIN~, R. BUCOURT, A.  
PIERDET, and Pm DUFAY, Tetrahedron Letters, 127 (1961), have 
independently synthesized (÷)-3-hydroxy-13-~-propyl-gona- 
1,3,5(10)-tr ien-17-ol .  
S. G. STREL'TSOVA and E. A. SmLOV, Chem. Abstr. 51, 4330 
(1957), have used sodium in liquid ammonia containing aniline or 
p-toluidine to reduce to lan  to 1,2-diphenylethane. 

s A. BOWERS, T. G. HALSALL, E.  R. H.  JONES, and  A. J .  LE~*N, J.  
chem.  Soc. 1053, 2548.  
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course  of t h e  s a m e  r eac t i ons  car r ied  o u t  u p o n  the  13- 
m e t h y l  homologues  ~,7, a n d  f r o m  t h e  h i g h  degree  of bio-  
logical  a c t i v i t y  of va r i o us  g o n a n e  de r i va t i ve s  m a d e  t h e r e -  
f rom (below). T h e  g o n a p e n t a e n e s  (IV) m a y  also be  pre-  
p a r e d  b y  m e t h a n o l i c  h y d r o c h l o r i c  ac id  c y c l o d e h y d r a t i o n  
of t h e  d iones  (V) m a d e  b y  base - ca t a ly sed  c o n d e n s a t i o n  
of su i t ab l e  6 - s u b s t i t u t e d - l - v i n y l - l - t e t r a l o l s  w i t h  2-alkyl-  
c y c l o a l k a n e - l , 3 - d i o n e s  (II)  ~,s. C o m p o u n d s  as te r i sked  in  
the  T a b l e  h a v e  b e e n  m a d e  b y  t h i s  route .  

6 - m - M e t h o x y p h e n y l - l - h e x e n - 3 - o n e  (I;  X = OCHa)~, 
b.p.  117 ° (0.4 ram) is p r e p a r e d  b y  f r a c t i o n a t i o n  of 1-d ie thyl -  
a m i n o - 6 - m - m e t h o x y p h e n y l h e x a n - 3 - o n e  x. 1 - D i e t h y l a m i n o -  
6 - m - h y d r o x y p h e n y l h e x a n - 3 - o n e  is p r e p a r e d  f rom 3-m- 
h y d r o x y p h e n y l p r o p y l  a lcohol  in  a n  ana logous  m a n n e r  t o  
t h e  m e t h o x y  ana logue .  R e f l u x i n g  t h i s  a lcohol  w i t h  4 8 %  
h y d r o b r o m i c  ac id  gives  3 - m - h y d r o x y p h e n y l p r o p y l  b ro -  
mide,  b .p .  122-124 ° (0.4 m m ) ,  n ~  1.5688, which ,  w i t h  
s o d i u m  ace ty l ide  in  l iqu id  a m m o n i a ,  fol lowed b y  ace ty l a -  
t i on  of t h e  p r o d u c t  in  ace t ic  a n h y d r i d e - p y r i d i n e ,  g ives  5- 
m-acetoxyphenyl-l-pentyne, b.p. 105-110 ° (0.1 ram).  
T r e a t m e n t  w i t h  d i e t h y l a m i n e  a n d  f o r m a l d e h y d e  u n d e r  
M a n n i c h  cond i t i ons  a° gives 1 - d i e t h y l a m i n o - 6 - m - a c e t o x y -  
p h e n y l - 2 - h e x y n e ,  b .p .  150-152 ° (0.1 m m ) .  H y d r a t i o n  of 
t he  t r ip le  b o n d  u n d e r  acidic cond i t ions  x°~ gives 1 -d ie thy t -  
a m i n o - 6 - m - a c e t o x y p h e n y l - 3 - h e x a n o n e ,  rmax 1709 c m  -~ 
s u i t a b l e  for  d i r e c t  use  in  c o n d e n s a t i o n  r e a c t i o n s  w i t h  2- 
a lky lcyc loa lkane-1 ,  3-diones.  2 -E thy l - ,  2 -n-propyl - ,  2-iso- 
p ropyl - ,  2 -n-bu ty l - ,  2- isobutyI- ,  a n d  2 -n -hexadecy l -cyc lo -  
pen t ane -1 ,  3-diones  were p r e p a r e d  b y  mod i f i ca t i ons  of t h e  
p rev ious ly  descr ibed  m e t h o d  n for  2 - m e t h y l c y c l o p e n t a n e -  
1, 3-dione f rom t h e  a p p r o p r i a t e  a lky l  m e t h y l  ke t ones  a n d  
h a d  m . p . ' s  180 °, 175 °, 146% 149-151% 194-196 °, a n d  128-  
130 °, r espec t ive ly .  2 -E thy l -  a n d  2-n- p r o p y l - c y c l o h e x a n e -  
1, 3-diones  were  o b t a i n e d  b y  t h e  l i t e r a t u r e  m e t h o d s  ~.  

T h e  phys i ca l  cha rac te r i s t i c s  of a r e p r e s e n t a t i v e  se lec t ion  
o~ gonapo lyenes  based  on  t he  genera l  ske l e ton  (VI) a n d  
m a d e  f r o m  a p p r o p r i a t e  pa i r s  of t h e  a b o v e  s t a r t i n g  m a t e r i -  
als  a re  r eco rded  in  t h e  Table .  

T h e  i n t e r m e d i a t e  a n d  e n d  p r o d u c t s  h a v e  b e e n  u sed  to  
p r e p a r e  a n u m b e r  of s tero id- l ike  c o m p o u n d s  for  b io logica l  
e v a l u a t i o n .  Th i s  work  is exempl i f i ed  as  follows. SALM~ 
k e t a l i z a t i o n  ~a of ke tones  (1) a n d  (4) gives,  r e spec t ive ly ,  
(4-) - 13 - e t h y l  - 17,17 - e t h y l e n e d i o x y  - 3 - m e t h o x y g o n a  - 
1, 3, 5(10), 8 , 1 4 - p e n t a e n e  (17), m.p.  126.5-128°, -max~EtOit 312 
m ~  (e 29,300) a n d  (=t=)-13-ethyl-17,17-ethylenedioxy-3-  
m e t h o x y g o n a - l , 3 , 5 ( 1 0 ) - t r i e n e  (18), m.p .  88.5=90 ° ]EtOH 

" ' ~ a i  

(e 2,100). R e d u c t i o n  w i t h  l i t h i u m  a n d  e t h a n o l  in  t e t r a -  

h y d r o f u r a n - l i q u i d  a m m o n i a  of t h e  a lcohol  (5), fol lowed b y  
hydro lys i s  a t  r o o m  t e m p e r a t u r e  w i t h  0.7 N e t h a n o t i c  h y -  
d roch lo r i c  acid,  g ives  ( ± ) - 1 3 - e t h y l - 1 7 - h y d r o x y g o n - 4 - e n -  

3-one nb, m.p .  149.5-150 ~, ~En:3H 242 miz (s 17,600) con-  
v e r t e d  b y  n - d e c a n o y l  ch lo r ide  in  p y r i d i n e  to  t h e  corres-  

p o n d i n g  d e e a n o a t e  (19), m.p .  97-98.5  ° ~EtOH 240 m/z (e • ~/ : r l  a X  

17,800). The  k e t o n e  (2) w i t h  l i t h i u m  ace ty l ide  in  d i m e t h y l -  
a c e t a m i d e - e t h y l e n e d i a m i n e  gives ( ~ ) - 1 3 - e t h y l - 1 7 - e t h y n -  
y l - 3 - m e t h o x y g o n a - l , 3 , 5 ( 1 0 ) , 8 - t e t r a e n - 1 7 - o 1 ,  m.p .  101-  
103°, "'max]EtOH 278 m~t (e 16,100) h y d r o g e n a t i o n  of which ,  in 
benzene  ove r  pa l lad ised  ca l c ium c a r b o n a t e ,  gives (:k:)- 
1 3 , 1 7 - d i e t h y l -  3 - m e t h o x y g o n a -  1, 3, 5(10), 8 - t e t r a e n - 1 7 - o l ,  
m .p .  141.5-143 °, ]EtOH 278 m ~  (e 16,200). R e d u c t i o n  w i t h  

~ ' m a x  

l i t h i u m  a n d  an i l ine  in  l iquid  a m m o n i a  fol lowed b y  B i r c h  
r e d u c t i o n  a n d  hydro lys i s  as  before  gives (4 - ) -13 ,17-d i -  
e t h y l - 1 7 - h y d r o x y g o n - 4 - e n - 3 - o n e  (20), m.p .  144-145 °, 
~EtOH 240 m ~  (e16,450). ( q - ) - 1 3 - E t h y l - 3 - m e t h o x y g o n a -  

m a x  

2,5(10)-dien-17-ol ,  m.p .  110-114 °, Vmax 3279, 1701, 1669 
cm -~, f rom t h e  u sua l  B i r c h  r e d u c t i o n  of t he  a lcohol  (5), 
on  O p p e n a u e r  o x i d a t i o n  w i t h  a l u m i n i u m  i sop ropy la t e  a n d  
c y c l o h e x a n o n e  in  boi l ing  to luene  a n d  r eac t i on  oI t he  p rod-  
u c t  w i t h  l i t h i u m  ace ty l ide  as before,  gives a n  e t h y n y l  car-  
binol ,  c o n v e r t e d  b y  t h e  usua l  ac id  hydro lys i s  to  (4-)-13-  

e t h y l - 1 7 - e t h y n y l g o n - 4 - e n - 3 - o n e  (21), m.p .  203-206°,  "'max]EtOH 
242 mix (e 16,900), a n d  b y  mi ld  ac id  hyd ro lys i s  ~a to  (4-)-13-  

a D. BANES and J. CAROL, J. biol. Chem. 204, 509 (1953). 
' G. H. DOUGLAS, J. M, H. GRAVES, D. HARTLEY, G. A. HUGHES, 
B. J. ~[cLouGI-ILIN, J. SIDDALL, and H. SMITH, J. chem. Soc., in 
submission. 

a S. N. ANANCttENKO and I. V. TORGOV, Doklady akad. Nauk. 
S.S.S.R. 127, 553 (1959). - D. J. CRXSPXN and J. S. WHITE.vasT, 
Proc. chem. Soc, 22 (1963). 
Satisfactory analyses have been obtained for this and other com- 
pounds noted here. 

lo (a) E. R. H. JoN~s, I. MARSZAK, and H. BADER, J. chem. Soc. 
1947, 1578. - (b) T. G. HALSALL and D. B. THOMAS, J. chem. 
Soc. 1956, 2431. 

n (a) J. J. PA~ousl,: and C. SANNZ~', Bull. Soc. chim. 1036 (1955). - 
(b) C. B. C. Bovct~ and J. S. WmT~nURST, J. chem. Soc. 19~9, 
2022. 

lz (a) H. SMIT~, J. chem. Soc. 1953, 803. - (b) H. STUTTER and W. 
DIERICHS, Chem. Ber. 85, 1061 (1952). 

la E. J. SALr~I, Chem. Ber. 71, 1803 (1938). 
14 A. L. WILDS and N. A. N~LSON, J. Amer. chem, Soc. 75, 5366 

(1953). 

Gonapolyenes of general structure (VI) 

Compound X R Y ZI n m.p. ° ~'rnax e x I 0  - 8  

(mt~) 

1" CHaO C~H 5 CO 8, 14 1 72-74 311 28.0 
2 CHaO C~H~ CO 8 1 120.5-122.5 279 16.0 
3 CHaO Call 6 CO 9 (11) 1 140-143 264 17.7 
4 CHaO C~H 5 CO - 1 128-130 279 1.9 
5 CHaO C~H 5 CHOH - 1 136-187 278 1.9 
6 HO CsH $ CO 8, 14 1 171.5-174 313 28.3 
7 I40 CsH 5 CO 8 1 266-270 279 15.8 
8 HO C~H s CO 9 (11) 1 258 267.5 19.6 
9 HO C2H s CO - 1 223.5-226 280 2.2 

10 CI~O n-Call 7 CO 8, 14 1 82-84 310 24.7 
11 CHsO n-C4H ~ CO 8, 14 1 53-55 312 29.2 
12 CH30 iso-CaH . CO 8, 14 1 57--60 312 26.5 
13 CH~O n-Cl~Haa CO 8, 14 1 55-56.5 316 24.0 
14 CHaO C2H s CO 8, 14 2 90-92 311 28.5 
15 CH~O n-Call7 CO 8, 14 2 86-89 312 24.3 
16" CaH~CH~O C2H s CO 8, 14 1 131-134 313 28.0 
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e thy l -17-e thyny lgon-5(10) -en-3 -one ,  m.p .  177-184 °, KB~ . Vmax 
3215, 3333, a n d  1704 cm -1. 

Biological Activities. T h e  k e t a l  (17), in  a 10 d a y  r a t  
b lood choles te ro l  depress ion  t e s t  xs, h a d  80% of t h e  b lood  
choles te ro l  dep res s ing  p o t e n c y  of es t rone ,  a n d  in  a m o u s e  
u t e r i ne  g r o w t h  t e s t  xS, h a d  less t h a n  0 .01% of t h e  femin iz -  
ing  p o t e n c y  of es t rone .  I n  t h e  s a m e  t w o  tes t s ,  t h e  k e t a l  
(18) h a d  200 a n d  0 .3% respec t ive ly ,  of  t h e  c o r r e s p o n d i n g  
po tenc ies  of es t rone .  T h e  decanoic  es te r  (19) p r o v e d  to  be  
more  p o t e n t  a n d  to  h a v e  a longer  d u r a t i o n  of anabo l i c  
a c t i v i t y  a n d  a b e t t e r  s e p a r a t i o n  of anabo l i c  a n d  a n d r o g e n -  
ic ac t iv i t i e s  t h a n  19 -no r t e s to s t e rone  f l -phenyt  p r o p i o n a t e  17 
in  a 51]~-week s t u d y  us ing  a modi f ied  p ro toco l  18 i n  t h e  
HERSHBERGER test~% I n  a n  acu te  s t u d y  us ing  t h e  or ig ina l  
HERSHBERGER protocol ,  t h e  k e t o n e  (20) is a t  l eas t  four  
t i m e s  as p o t e n t  m y o t r o p h i c a l l y  t h a n  17~-e thy l -19-nor -  
t e s t o s t e r o n e  2° w i t h  a p p r o x i m a t e l y  t h r e e  t i m e s  t h e  m y o -  
t r o p h i c : a n d r o g e n i c  ratio*~. E x t e n s i v e  c l in ica l  t r i a l s  h a v e  
c o n f i r m e d  th i s  b e h a v i o u r  in  m a n .  I n  t h e  C laube rg  t e s t  2~ 
t h e  k e t o n e  (21) h a s  a p p r o x i m a t e l y  e i g h t y  t i m e s  t h e  po-  
t e n c y  of 1 7 e - e t h y n y l - 1 9 - n o r t e s t o s t e r o n e  ~s. Fu l l  a c c o u n t s  
of t h i s  w o r k  will be  p u b l i s h e d  e lsewhere  ~.  

Zusammen]assung. V o n  m e h r e r e n  ( ~ )  3-Oxy-  u n d  
( + )  3 -Me thoxy-13 -a lky lgona° l ,  3 ,5 (10) t r i en -17-onen  u n d  
v e r w a n d t e n  V e r b i n d u n g e n ,  e inschhess l i ch  y o n  Ver -  
t r e t e r n  d e r  ( ~ )  13-Alky lgon-4-en-3-on-Re ihe ,  w e r d e n  
T o t a l s y n t h e s e  u n d  b io logische  W i r k s a m k e i t  beschr i e -  
ben .  

H. SMITH '24, G. A. HUGHES 24, G. H. DOUGLAS ~4, 
D. HARTLEY ~4, B. J. McLOUGHLIN, and  J. B. SIDDALL; 
G. 1R. WEND'r, G. C, BUZBY JR., D. R. HERBST, 
K. ~V. LEDIG, J. R. McMENAMIN, T. W.  PATTISON, 
J. SUIDA, J. TOKOLICS, and  R, A. EDGREN; 
A. B.  A. JANSEN, B.  GADSBY, ]). t-I. R.  WATSON, a n d  
P, C. PHILLIPS. 
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Oxidation of Steroidal Ketches II 
Se lenium Dioxide Catalyzed Hydrogen Peroxide 

Oxidation of 4 -en-3 -ones  1 

I n  t he  p rev ious  c o m m u n i c a t i o n  ~ we h a v e  s h o w n  t h a t  
s a t u r a t e d  s t e ro ida l  3 -ke tches  unde r go  o x i d a t i o n  ana logous  
to  t h e  t3aeyer -Vi l l iger  process  r a t h e r  t h a n  r i ng  c o n t r a c -  
t i o n  3 w h e n  r eac t ed  w i t h  h y d r o g e n  pe rox ide  in  t he  pres-  
ence  of s e l en ium dioxide.  W e  now  r e p o r t  o b s e r v a t i o n s  
w i t h  s t e ro ida l  4-en-3-ones  a n d  a 17-ketone.  

The  o x i d a t i o n  was  car r ied  o u t  essen t ia l ly  as  p rev ious ly  
desc r ibed  ~. T h e  s t e ro id  was re f luxed  in  t e r t . - b u t a n o l  con-  
t a i n i n g  h y d r o g e n  pe rox ide  a n d  c a t a l y t i c  a m o u n t s  of 
s e l en ium dioxide.  A f t e r  r e f lux ing  for  7 h,  w a t e r  was  added ,  
a n d  t h e  s te ro ids  were r ecovered  w i t h  a m i x t u r e  of e t h y l  
a c e t a t e - m e t h y l e n e  chlor ide .  T h e  e x t r a c t  was  t h e n  pa r t i -  
t i oned  w i t h  a n  aqueous  so lu t ion  of s o d i u m  c a r b o n a t e  in to  
n e u t r a l  a n d  ac idic  f rac t ions .  

PAYNE a n d  SMITtt 3~ h a v e  d e m o n s t r a t e d  t h e  con t r ac -  
t ive  o x i d a t i o n  of c y c l o p e n t a n o n e  to  c y c l o b u t a n e  c a r b o x y -  
lic acid. U n d e r  essen t i a l ly  s imi l a r  c o n d i t i o n s  '~, howeve r ,  
3 f l -ace toxy-5x-andros tane-17-one  gave  3f l -acetoxy-17a-  
oxa -D-homo-5=-andros t an -17-one  4 (I), m.p .  158-159 ° (re- 
p o r t e d  5 158.5-159.5 °) as t h e  sole  p r o d u c t  of r eac t ion .  

T h e  o x i d a t i o n  of 4-en-3-ones  was  more  c o m p l e x  a n d  
a p p a r e n t l y  p roceeded  i n  seve ra l  s tages.  T r e a t m e n t  of 
t e s t o s t e rone  p r o p i o n a t e  as  before  ~ gave  a s y r u p y  acidic  
res idue  f rom wh ich  t h e  e- lac tone acid I I a ,  m.p .  154-155 °, 
was  isolated.  U p o n  sapon i f i ca t ion  t h e  u n s t a b l e  l ac tone  
acid I I b ,  m.p.  211-213 °, was  o b t a i n e d  w h i c h  on  a t -  
t e m p t e d  rec rys ta l l i za t ion  c h a n g e d  to  t h e  y - lac tone  acid 
I I I a ,  m.p .  211-212 °. T h e  p r o d u c t  I I I a  on  p r o p i o n a t i o n  
gave  t h e  17f l -propionate  I I I b ,  m.p .  170-174 °, d i f f e ren t  

f rom I Ia .  T r e a t m e n t  of t h e  s - l ac tone  l i b  w i t h  e t h e r a l  d ia-  
z o m e t h a n e  c o n v e r t e d  i t  i n to  t h e  m e t h y l  es te r -y - lac tone  
IIIc, m.p.  151-152 °. S imi la r ly  p r o p i o n a t i o n  of I I b  w i t h  
py r id ine -p rop ion ic  a n h y d r i d e  gave  I I I b .  T h e  c o m p o u n d  
I l a o n  d i a z o m e t h a n e  es te r i f i ca t ion  gave  I I I d , m . p . 1 4 9 - 1 5 2  °, 
also o b t a i n e d  f rom I I I b .  Sapon i f i ca t i on  of  t h e  m o t h e r  
l iquor  of I I a  gave  t h e  y- lac tone  I I I a  d i rec t ly .  

C o n f i r m a t i o n  of t h e  l a c tone  s t r u c t u r e  I I a  was  o b t a i n e d  
b y  a n  i n d e p e n d e n t  syn thes i s .  T e s t o s t e r o n e  p r o p i o n a t e  on  
ozon iza t ion  6 gave  t h e  l ac to l  I V a  w h i c h  on  t r e a t m e n t  w i t h  
h y d r o g e n  pe rox ide -ace t i c  acidSa y ie lded  I I a .  

T h e  a s s i g n m e n t  of t h e  s t r u c t u r e  I I a  is b a s e d  on  t h e  
p remise  t h a t  t h e  o x i d a t i o n  of t h e  l ac to l  I V a  w i t h  pe race t i c  
acid p roceeded  v i a  scission of t h e  5-10 b o n d .  S u p p o r t  for  
t h i s  a s s u m p t i o n  is p r o v i d e d  b y  t h e  downf ie ld  sh i f t  of t h e  
19 -me thy l  (v 8.69) c o n s i s t e n t  w i t h  a m e t h y l  g roup  a t -  
t a c h e d  to  a c a r b o n  b e a r i n g  a n  oxygen .  T h e  i n f r a r e d  spec-  
t r u m  of t h i s  l a c tone  h a d  a b a n d  a t  1750 c m  -x a n d  t h e  
b a n d  e x t e n d i n g  f rom 1735 to  1720 c m  - I  was  un reso lved .  
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