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O p t i c a l  R o t a t o r y  D i s p e r s i o n  a n d  S p e c t r a l  D a t a  o f  

s o m e  S t e r o i d a l  R i n g  D K e t o l  A c e t a t e s  o f  t h e  14f l -  
S e r i e s  t 

Opt ica l  r o t a t o r y  dispers ion m e a s u r e m e n t s  2 as well as 
o the r  spec t ra l  da t aa  on ~-ha loketones  of  the  16- and  17- 
ke to  s te ro id  series h a v e  led to  useful  i n fo rma t ion  on t h e  
con fo rma t ion  of fused cyc lopen tanones .  The  cor respond-  
ing d a t a  4,~ wi th  ~¢-acetoxyketones of th is  group p roved  to  
be in qua l i t a t ive  ag reemen t  w i th  these  conclusions and  i t  
appea red  of in t e res t  .to accumula te  s imilar  in fo rma t ion  on 
the  recen t ly  syn thes ized  ~ C-17-epimeric  16-ketosteroids  
(II ,  I I I )  a n d  C-16-epimeric 17-ketos teroids  (V, VI) w i th  
t h e  14fl-configuration (rings C/D cis). 

All of the  spect ra l  d a t a  are  col lected in t h e  Table  a n d  
the  r o t a t o r y  dispers ion and  u l t rav io le t  spect roscopic  
m e a s u r e m e n t s  were  conduc t ed  in d ioxane  solut ion in 
order  to  make  t h e m  di rec t ly  comparab le  to the  earl ier  
r epo r t ed  a,~ figures of t he  co r respond ing  14u-analogs (rings 
C /D  trans). The  inf rared  spec t r a  were  ob ta ined  in ca rbon  
t e t r ach lo r ide  solut ion wi th  a B e c k m a n  I R  7 i n s t r u m e n t  
and  i t  will  be n o t e d  t h a t  t he  pos i t ion  of t he  r e l evan t  infra-  
red ca rbony l  b a n d  does no t  differ  grea t ly  for a given pa i r  
of ep imers  (e.g. I I  vs. I I I ) .  A s imilar  cor respondence  in 
f r equency  shif ts  was  also observed  wi th  t he  app rop r i a t e  
ke to l  ace ta t e s  of t he  14x-series (see foo tno tes  d - i  in t h e  
Table).  

Of pa r t i cu la r  in t e res t  are  the  r o t a t o r y  dispers ion p rop -  
er t ies  of t he  four  ke to l  ace ta tes  (II ,  I i I ,  V, VI) when  
c o m p a r e d  w i t h  t hose  of the i r  p a r e n t  ke tones  (I. IV).  In  
c o n t r a s t  to  t h e  s t rong  nega t ive  Co t ton  effect  cha rac te r -  
ist ic 7 of the  16-keto s teroids  of t he  s t a n d a r d  14~-series, 
14fl-androstan-3~-ol-  16-one 3 ace ta t e  (I) exhib i t s  a posi t ive  
Co t ton  eifect .  If  one a t t e m p t s  to  analyze  the  s i tua t ion  in 
t e r m s  of t he  o c t a n t  rule s as has  been  done  recen t ly  by  
KLYNE s for var ious  fused cyc lopen tanones ,  t h e n  one m u s t  
conclude  t h a t  t h e  govern ing  fac tor  respons ib le  for t h e  
pos i t ive  Co t ton  effect  is C-13 and  C-14, r a t h e r  t h a n  r ings  
A, B and  p a r t  of C. I f  we now examine  the  w a v e l e n g t h  
shif ts  (both  in t e r m s  of t he  u l t rav io le t  abso rp t ion  maxi -  
m u m  or of the  posi t ion of t he  f i rs t  rotator2# d ispers ion  
e x t r e m u m )  a c c o m p a n y i n g  in t roduc t ion  of an  ace toxy  
subs t i t uen t ,  t h e n  we can  assign a quas i -equa tor ia l  
o r i en ta t ion  to  t h e  17:¢-acetoxy i somer  (III) ,  whi le  t h e  
17fl-isomer (II) appea r s  to  possess  a more  axia l  charac te r .  
The sign of t he  pos i t ive  Cot ton  effect  is n o t  a l t e red  upon  
in t roduc ing  an ad j acen t  a ce toxy  s u b s t i t u e n t  (I, I I ,  and  
I I I  all exh ib i t  pos i t ive  Cot ton  effects),  b u t  i t  is sur-  
p r i s i n g -  and  poss ib ly  ind ica t ive  of con fo rma t iona l  dis- 
t o r t i o n - t h a t  t he  17fl-aeetoxy ke tone  I I  has  a s t ronger  
amp l i t ude  t h a n  t h e  17:c-isomer (III)  or  t h e  p a r e n t  
ke tone  (I). 

An  even  more  compl ica ted  s i tua t ion  seems to  exis t  w i th  
t h e  analogous  17-keto Steroids. Turn ing  f irs t  to  the  parent.  
ke tone ,  14fl-androstan-3~-ol-17-one 3-aceta te  (IV) ~0, an 
o e t a n t  p ro jec t iona  of t he  t y p e  pe r fo rmed  ~ for the  14e- 
i somer  would  lead to  the  conclusion (see above  discussion 
of pos i t ive  Co t ton  effect  of I) t h a t  C-14 and  C-15 should  
m a k e  t h e  d o m i n a n t  con t r ibu t ion ,  wh ich  would  resu l t  in a 
nega t ive  Co t ton  effect .  I n  ac tua l  fact ,  a m o d e r a t e  pos i t ive  
Co t ton  effect  was meas u red  (Table),  ind ica t ing  t h a t  r ings 
A, B, and  C - a l l  of t h e m  be ing  s i t ua t ed  in a pos i t ive  
o c t a n t -  exe r t  t he  d o m i n a n t  influence.  I n t r o d u c t i o n  of a 
16fl-acetoxy s u b s t i t u e n t  as in V resul ts  in an  ex t r a -  
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~0 Another noteworthy feature is the hypsochromic shift (in terms of 
the ultraviolet absorption maximum or the position of the rotatory 
dispersion extremum) in going from the 16-ketone (I) to the 17- 
ketone (IV) in the 14fl-series, or in comparing the 14~-17-kcto 
steroid (ref. ¢ and n) with the 14fl-17-kcto isomer (IV}. 

Optical rotatory dispersion (dioxane solution) Infrared C = O 
absorption (CCl,) 

Substance /~diox, A~. (m/~) First extremum Second extremum A$ (rap) I /-max em -1 A F- era- '  "inax 

16-Ketone (I) 297 -- [~]323 -1- 2220°~ [r~]~Ta -- 1620~ -- 17433 --  
17fl-Ac0 (II) 312 + 15 [~]34x + 2900°~ [¢¢]2s7 -- 1975° + 18 1760 ~ + 17 
17a-Ac0 (III) 292 -- 5 [o:]a20 + 1300 ° [a]27s -- 1165 ° -- 3 1762 t + 19 
17-Ketone (IV) 280 -- [~]a02 -I- 913 °¢ [a]267 -l- 155 ° -- 1739 ¢ -- 
16fl-AeO (V) 303 -I- 23 [~]aax -- 463° [~]232 + 1009° + 39 1756 n + 17 
16~-AcO (VI) 300 + 20 [~x]~a + 857° [~]2a0 -- 457° + 21 1757 t + 18 

As with many eyclopentanones in a non-polar solvent, there can be observed some resolution of this extremum with a second peak at 
[~]~18 + 2000% b Second peak at [~]33o + 2670°- ~ The rotatory dispersion curve of IV has been measured earlier (C. DJERASSI, R. RImKER, 
and B. RI~IKER, J. Amer. chem. Soc. 78, 6362 0956)) in methanol, a 14~-isomer, 1747 cm -1, e 14a-isomer, 1767 cm -1. t 14a-isomer, I763 cm -1. 

14fl-isomer, 1748 crru a. h 14:¢-isomer, 1764 em -1. L 14~¢-isomer, 1763 cm -1. 
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ordinar i ly  large ba thochromic  shif t  of the  ro t a to ry  dis- 
persion ex t r ema  (+  39 m~), which  mus t  be a t t r i bu t ed  to  
a v e r y  s t rong  axial  charac te r  n of the  ace toxy  group,  no t  
an t ic ipa ted  b y  inspect ion of DREIDING models ~2. E v e n  
more  surpris ing is t h e  invers ion of the  sign of the  Cot ton  
effect of V, an  observa t ion  for which we can  offer no r e a d y  
exp lana t ion  o the r  t h a n  to propose a subs tan t ia l  con-  
form~t ional  de fo rma t ion ;  r o t a t o r y  cont r ibu t ions  of free- 
ro ta t iona l  ro tomers  of the  ace toxy  group m a y  also need 
to  be  considered.  The  16c¢-acetoxy-17-ketone (VI) stil l  
possesses a pos i t ive  Cot ton  effect  and  the  ba thochromic  
shif t  of i ts  r o t a t o r y  dispersion e x t r e m u m  (as compared  to  
t h a t  of  IV) suggests a s l ight ly  more axia l  or ien ta t ion  t h a n  
in a 17fl-acetoxy-16-ketone (II). 

I n  conclusion, we can s ta te  t h a t  the  op t ica l  r o t a t o r y  
dispersion d a t a  collected in t he  TaMe indicate  the  present  
diff icult ies in ana lyz ing  complex  fused hydr indanones  in 
t e rms  of  the  oc tan t  rule and t h e y  also suggest  some con- 
to rmat iona l  d is tor t ion accompany ing  in t roduct ion  of ad- 
j acen t  ace toxy l  subs t i tuents  ~. 

Zusammen[assung. Die opt ische lRotationsdispersion 
sowie die UV-  und I R - S p e k t r e n  der  Ep imeren  yon  17- 
Acetoxy-16-ke to-  bzw. 16-Acetoxy-17-keto-14fl-steroiden 
wurden  gemessen. M6gliche Beziehtingen zwischen Ro ta -  
t ionsdispersion und Stereochemie  der  un te r such ten  Ver- 
b indungen  werden  diskut ier t .  
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1 , 3 - D i p o i a r e  A d d i t i o n e n  d e r  T h i o k e t o c a r b e n e  

Die erfolgreiche Verwendung  von  Ke toca rbenen  als 
1, 3-Dipole i legte nahe,  auch  die Fi ihigkei t  der  gesehwe- 
fel ten Abk6mml inge  zur  1 ,3-Dipolaren Addi t ion  * zu 
priifen. Die  yon KIRMSE und HORSER ~ beobach te te  Bil- 
dung  des Di th i a fu lven -Der iva t s  I I  bei der  Photo lyse  y o n  
I wies berei ts  auf  eine 1, 3-Addi t ion des Pheny l - th ioke to -  
carbens  an  Pheny l - th ioke ten ,  das  P r o d u k t  der  V¢olff- 
U m l a g e r u n g .  Aus 1, 2, 3-Benzo- thiadiazol  ( I I I )  e rh ie l t  
JACOBSON 4 be im Erh i t zen  auf  200-220 ° d a s  T h i a n t h r e n  
(V), was auf  eine Dimer i sa t ion  des in termedi i i ren  a roma-  
t i sehen T h i o k e t o c a r b e n s  I V  deute t .  

I. c6,y ×H 
H-P'S" "C6HB % ~ ' S  / 

t s 

Unsere Versuche sprechen fiir eine ers taunl iche Re-  
akt ions t r~ghei t  yon IV,  vergl ichen mi t  d e m  Sauerstoff-  
ana logenL Beim Zerfall  yon  I I I  in Fumars / iuredi / i thyl -  
ester oder  m-Naphtyl isocyanat  bei 220 ° oder  in s iedendem 
Benzoni t r i l  liess sich d ie  Bi ldung des Th ian th rens  n icht  
zugunsten  einer  Wechse lwi rkung  yon  IV mi t  dem L6- 
sungsmit te l  unterdr t ieken.  Die Iiir die St ickstoffabspal-  
t u n g  aus I I I  n6t ige  hohe T e m p e r a t u r  - wi t  fanden keine 
geeigneten Ka ta lysa to ren  - begrenz t  die Auswahl  der  Di-  
polarophilen.  E inz ig  Ve rb indungen  m i t  CS-Doppelb in-  
dung  n e h m e n  das Th ioke toca rben  IV re la t iv  g la t t  auf.  
Der  Zerfall  yon  I I I  in Schwefelkohlenstoff  im A u t o k l a v e n  
bei  220 ° l ieferte 84% I,  3-Benzodi thiol -2- thion (VI)5  das  
auf  d iesem Vv'ege, ebenso wie das aus  VI  m i t  L i t h ium-  
a l u m i n i u m h y d r i d  erhal tene Di th iobrenzca tech in ,  b e q u e m  
zug~ngl ich ist. 

VI 

t3eim e rneu ten  Zerfall  von  I I I  in VI  bei 200 ° v e r m a g  die 
CS-Doppe lb indung  eine wei tere  Molekel des Th ioke to -  
carbens  IV aufzunehmen.  Das zu 69% Ausbeu te  ent-  
s t andene  P r o d u k t  ist ve rmut l i ch  das noch n ich t  beschrie- 
bene spi robi - [1 ,3-benzodi th io l ]  (VII).  Mit  PhenylsenfS1 
vere in ig te  sich zerfallendes I I I  zu 38% 2-Phenyl imino-  
1 ,3-benzodi th iol  (VIII ) ,  dessen S t r u k t u r  durch  unab-  
h~tngige Synthese  aus Di th iobrenzca tech in  und Phenyl -  
i socyaniddichlor id  in Gegenwar t  yon  Tr i f i thy tamin  ge- 
s icher t  wurde.  

$ - -  

N 

Aueh  bei der-iThermolyse oder  Photo lyse  des 4-Phenyl -  
1, 2, 3-thiadiazols (I) t r a t  das Th ioke toca rben  n ieh t  mi t  
Alkenen,  Alkinen oder  Ni t r i len  zusammen.  Der  Zerfall  des 
unsubs t i tu ie r ten  1, 2, 3-Thiadiazols in Schwefelkohlenstoff  
bei 200 ° l ieferte zu nu t  0,2% das bekann te  1, 3-Dithiol-  
2-thion ( IX)"  

Summary. The a romat ic  th ioke tocarbene  IV,  genera ted  
by  thermolys is  of 1, 2, 3-benzothiadiazole  a t  200 °, under-  
goes 1, 3-dipolar addi t ions  wi th  the  CS-double  bond of 
carbon disulfide, 1 ,3-benzodi thiole-2- thion and phenyl  
i so th iocyanate .  
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