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E t h y l  (2-thioxo-4-oxo-1,  2, 3 ,4- te t rahydro-3-quinazol i -  
nyl ) -ace ta te  (IV, rap. : 216-7 °, incorr.  ; found:  C 54.80 H 
4.68 N 10.80 S 12.08; ClsH12N2OaS requires C 54.54 H 4.58 
N 10.60 S 12.12) was prepared  by  ref luxing e i ther  an th ra -  
nilic acid or e thyl  an th ran i l a t e  wi th  e thyl  i so th iocyanato-  
ace ta te  in alcohol;  me thy la t ion  gave  t i le S -me thy l  
de r iva t ive  (V, mp. :  107-8°;  found:  C 56.63 H 5.23 N 10.10 
S 11.62; ClaHI~NsOaS requires  C 56.10 H 5.07 N 10.06 
S 11.52) and ammonolys is  and r ing closure of the  la t ter ,  
effected by  hea t ing  wi th  alcoholic ammonia ,  led to a 
p roduc t  (mp.:  abou t  340 °, incorr. ,  decomp. ;  found:  
C 59.94 H 3.68 N 21.07; C~0HTNaO ~ requires  C 59.70 
H 3.55 N 20.89) which,  in all  respects  (rap., mixed  mp.,  
IR-spec t rum)  proved  to be ident ica l  wi th  t he  conden-  
sa t ion  p roduc t  from anthrani l ic  acid and S-methyl-2-  
th iohydan to in .  

(2-Methylmercapto-3,  4-dihydro-4-oxo-3-quinazol inyl)-  
ace tamide  (VII,  mp. :  245--46 °, incorr.,  decomp. ;  found:  
C 53.05 H 4.60 N 16.86 S 12.56; CIXHllNaO,~S requires 
C 53.00 H 4.45 N 16.86 S 12.86) was prepared  by  react ion 
of 2-methylmercapto-4(3  H)-quinazol inone  (VI) wi th  
ch loroace tamide  in the  presence of potass ium iodide 
and po tass ium hydroxide .  Ammonolys i s  and ring closure 
was effected as above  and  led to  a p roduc t  (mp. : abou t  
340 °, incorr. ,  deeomp. ;  found:  C 60.01 H 3.59 N 21.14; 
C10HTNa02 requires  C 59.70 H 3.55 N 20.89) which  too  
p roved  in all respects  to  be  ident ica l  w i th  t he  products  
men t ioned  above.  

A t t en t ion  should be called to the  fact  t h a t  ne i ther  the  
synthesis  v ia  a nor  t h a t  v ia  b alone proves  the  s t ruc tu re  
of I I a  unequivocal ly .  R ing  cl.sur-e of I I I  could lead 
namely ,  under  the  condi t ions  employed,  by  subsequen t  
ester i f icat ion even  in the  case R = H  ins tead of IV to the  
isomeric  t h iohydan to in  de r iva t ive  I V a  which,  af ter  
me thy l a t i on  and ammonolys is ,  should lead to V I I I ,  an  
i somer  of I I  a : 
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V1, on the  o ther  hand,  migh t  react  wi th  ch loroace tamide  
a t  N z ins tead of N z, leading to  V I I  a and,  af ter  ammono ly -  
sis to I X ,  another i s o m e r  of I I a :  
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However ,  the  fact  t h a t  both syntheses  give the  same pro- 
duct ,  offers an unequ ivoca l  proof  of its s t ructure .  

Thus the  condensa t ion  p roduc t  of an thrani l ic  ac id  and 
S -me thy l -2 - th iohydan to in  and t h a t  of m e t h y l  an thran i -  
la te  w i th  e thy l  N-cyano-g lyc ina te  5 has  been p roved  to  
be  2,51 H ,  3 H - i m i d a z o  (2,l-b) qninazol inedione  ( I Ia) .  

Zusammen]assung. Die S t r u k t u r  des Kondensa t ions-  
p roduk tes  aus Anthrani ls / iure  und S-Methyl -2- th iohydan-  
toin,  bzw. aus Anthran i l s / iu remethyles te r  und N-Cyan-  
glycinl i thytester  s wnrde  als die eines 2,5-(1 H, 3 H) 
Imidazo(2,1-b) chinazol indions bewiesen. 

K. LEMPERT and G. DOLESCHALL 

Department o/ Organic Chemistry, Technical University, 
Budapest (Hungary), May 17, 1962. 

S t e r o i d s .  T h e  S t e r e o c h e m i s t r y  o f  G r i g n a r d  

A d d i t i o n s  t o  S t e r o i d a l  K e t o n e s  

The addi t ion  of m e t h y l  magnes ium hal ide  to 12-preg- 
nanones  1-a and 17-a-D-homoandros tanones  4 proceed con- 
t r a ry  to the  ' ru le  of rear  a t t ack  'a,G. These abnorma l  ad- 
di t ions led us to su rvey  the  react ions of m e t h y l  magne-  
s ium hal ide and m e t h y l  l i th ium wi th  s teroidal  ketones.  
I t  r evea led  the  fac t  t h a t  in all  cases recorded,  t he  yield 
of axia l  a lcohol  is a t  least  5 0 % . S i n c e  the  ana logy  be tween  
t h e  add i t ion  reac t ion  of Grignard r eagen t  a n d  l i th ium 
a l u m i n u m  hydr ide  to ke tones  has  been well au then t i ca t ed  v, 

and  as the  l a t t e r  react ion has been s tud ied  a t  greater  
length,  a compar i son  of the- resu l t s  ob ta ined  wi th  these 

x G. JUST and R. NAGARAJAN, Can. J. Chem. 39, 548 (1961). 
R. NAGARAJAN and G. JUST, Can. J. Chem. 39, 1274 (1961). 

3 G. Jus t  and R. NAGARAJAN, Can. J. Chem. 40, 377 (1962). 
4 L. RUZICKA, N. WAHBA, P. T. HERZIG, and H. HEUSSER, Chem. 

Ber. 85, 491 (1952). 
s L. F. FIESER, Exper. 6, 812 (]950). 
s T. F. GALLAGIiER and T. H. KRITCHEVSKY, J. Amer. chem. Soc. 

zz, ss~ (1950). 
7 N. G. GAVLORD, Reductions with Complex Metal Hydrides (Inter- 

science Publishers, Inc., New York 1956), p. 91 and references 
cited therein. 
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Lithium ahnninum hydride reduction and Grignard reaction of steroidal ketones 

Position of the Steric hindrance 
earhonyl group 

Lithium aluminum hydride reduction MeMgX or MeLi reaction 
Series Yield of alcohol in % Series Yield of alcohol in % 

axial  equatorial  axial equatorial  

References 

8 unhindered 
7 intermediate 

12 
2 
1 

17a 
4 hindered 
6 

11 

5~ 10 90 5~ 50 50 
5~ 50 50 5fl 75 25 
5~ 50 50 
5~ 52 37 
5~ 65 35 

A5 76 
5~ 90 7 
5m 94 6 5~ 90 
5~ andS5  90 5 5~ and 5~ 85 

14,18,19,25, s ee  a l so  20 
10,26~2728, cf .  29 

1--~ cf .  30,~1 
10 
62 
4 
11 

11fl273--$5 Cf. 38 
37--39,40--43 

two reagents with steroidal ketones seemed appropriate 
(see Table). 

BARTON summarised the results of hydride reduction 
of steroidal ketones with the generalisation tha t  un- 
hindered ketones give the equatorial alcohol as the major 
product, whereas the reduction of hindered ketones yields 
mainly the axial alcohol s. I)AUBEN et al. studied the 
stereochemical features governing hydride reductions of 
alkylcyclohexanones 9 and of steroid ketones~°, and sug- 
gested tha t  two effects determine the stereochemistry of 
the alcohol composition: (i) product development control 
and (ii) steric approach control. 

Polar substituents or double bonds at close proximity 
t o  a c a r b o n y l  g r o u p  m a y  i n t r o d u c e  n e w  s t e r i c  o r  s t e r e o -  

electronic effects, and thus influence the alcohol com- 
position in lithium aluminum hydride reductions. Thus, 
while l i thium aluminum hydride reduction of 4- and 
6-cholestanones yields the axial alcohol as the major 
product 11.12, cholest-5-en-4-one and 3, 5-cyclocholestan-6- 
one affords mainly the equatorial alcohol (n-x3 see also 
14.,~). COMBE and HENBEST have shown that  polar sub- 
stituents can influence the stereochemical course of 
lithium aluminum hydride reduction of cyclohexanones ~. 
To a lesser degree, the influence of solvents have been 
shown in such reductionsX.~°,x6,1L In the examples in- 
cluded in the Table, except for the minor influences of 
solvent, other influences discussed above have been 
excluded, and in our opinion the results in the Table are 
to a large extent  a true measure of the steric hindrance. 

We now suggest tha t  DAUBEN'S concept of product 
development and steric approach control, originally 
proposed to explain the stereochemistry of hydride reduc- 
tions, can be extended to include Grignard additions. The 
steric approach control becomes important  even in 
unhindered ketones, because of the bulky nature of 
Grignard reagents. Thus, while li thium aluminum hy- 
dride reduction of 3-cholestanone gives 90% equatorial 
alcohol14,1s, addition of methyl  Grignard reagent affords 
56% of axial alcohol and only 42% of equatorial alcohol 1°. 
It  is of interest to note that  the reaction of 3-cholestanone 
with phenyl magnesium bromide also yields a 1 : 1 mixture 
of axial and equatorial phenylcholestanols 2°. The results 
of these two Grignard reactions suggest that  the influence 
of the size of the alkyl (aryl) group presumably does not 
affect the stereochemical course of the addition reaction. 
In this context, i t  might  be mentioned, tha t  whereas 
4-t-butylcyclohexanone, where the t -butyl  group acts as 
an anchoring group ~, on reduction with li thium alu- 
minum hydride gives 90% of the trans alcohol 2~, the 
same ketone on t rea tment  with methyl  Grignard reagent 
yields the epimeric carbinols in 1 : 1 ratio 23. 
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Sue, 78, 2579 (1956). 
10 W. G. DAUBEr*, E. J.  BLANZ, J.  J iu ,  and R. A. MICHELI, J.  Amer. 
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K e t o n e s  of i n t e r m e d i a t e  s te r ic  h i n d r a n c e  give w i t h  
l i t h i u m  a l u m i n u m  h y d r i d e  a p p r o x i m a t e l y  a 1 :1  m i x t u r e  
of  ax i a l  a n d  e q u a t o r i a l  alcohols.  W i t h  m e t h y l  m a g n e s i u m  
ha l ide ,  t he  ax ia l  a lcohol  p r e d o m i n a t e s  d i s t inc t ly .  T h u s  
t h e  ' a b n o r m a l '  mode  of G r i g n a r d  a d d i t i o n  to 12-pregna-  
nones  and  1 7 - a - D - h o m o a n d r o s t a n o n e s  is t h e  p r e d i c t e d  
one 24. I n  t he  case of t h e  h i n d e r e d  4-, 6- a n d  11-ketones ,  
b o t h  r eac t ions  a f ford  t he  ax ia l  a lcohol  as  t h e  m a j o r  
p roduc t .  

I t  is a p p a r e n t  t h a t  t h e  r e su l t s  of l i t h i u m  a l u m i n u m  h y -  
d r ide  r e d u c t i o n  a n d  G r i g n a r d  a d d i t i o n  w i t h  s t e ro ida l  
ke tones  are  s imilar ,  a n d  i t  seems t h a t  t he  same  fac to rs  
inf luence  t h e  s t e r e o c h e m i s t r y  of these  two nue leoph i l i c  
a d d i t i o n  reac t ions .  

Zusammen /as sung .  - Die A n t a g e r u n g  y o n  Me t hy l -  
m a g n e s i u m h a l o g e n i d e n  a n  u n k o n j u g i e r t e  sechsgl iedr ige  

R i n g k e t o n e  de r  S te ro id re ihe  e r g i b t  bei  u n g e h i n d e r t e n  Ke- 
t o n e n  ungef i th r  e ine 1 : 1 -Mischung v o n  ax ia l en  u n d  ~iqua- 
t o r i a l e n  Alkoholen .  Mi t  z u n e h m e n d e r  s t e r i sche r  Hin- 
d e r u n g  des K e t o n s  b i l d e t  sich, ~ihnlich wie bei  Reduk-  
t i o n e n  m i t  L i t h i u m a l u m i n i u m h y d r i d ,  m e h r  r u m  axialen 
Alkohol .  

G. J u s t  a n d  R.  ~X~AGARAJAN 

Chemistry  Department ,  l~lcGill Universi ty ,  Montreal  
(Canada), J u n e  4, 1962. 

42 G. S. FONKEN, J. A. HunG, and A. V. MCINTOSH, J. org. Chem. 24, 
1600 (1959). 

4a j .  A. ZDERIC, E. BATRES, D. C. LZM6n, H. CARPIO, J. LIscI, 
G. MONROY, E. NECOECHEA, and H. J.  RINGOLD, J. Amer. chem. 
Soc, 82, 3404 (1960). 

N o m e n c l a t u r e  of  S t e r o i d a l  S a p o g e n i n s  z 

N o m e n c l a t u r e  of s t e r o i d a l  s a p o g e n i n s  is cove red  u n d e r  
rules  p roposed  a t  S t o c k h o l m  (Sweden)  in  1953, a d o p t e d  
as t e n t a t i v e  a t  Zu r i ch  (Swi tze r land)  in  19553 a n d  p u b -  
l i shed  as de f in i t i ve  b y  t he  I n t e r n a t i o n a l  U n i o n  of P u r e  
a n d  Appl i ed  C h e m i s t r y  in  1960 a. U n f o r t u n a t e l y ,  sapo-  
gen in  s t e r e o c h e m i s t r y  was  n o t  ful ly  u n d e r s t o o d  w h e n  t h e  
p roposed  ru les  were  fo rmu l a t ed .  D u r i n g  t h e  ens u i ng  seven-  
y e a r  pe r iod  t h e  s t e r e o c h e m i s t r y  of t h e  s a p o g e n i n  ske l e ton  
was  e luc ida ted .  T h e  co r rec t  f o rmu la s  were  no t ,  however ,  
i n c o r p o r a t e d  in t h e  de f in i t i ve  n o m e n c l a t u r e  rules  of 1960, 
w h i c h  are  b a s e d  on  s t r u c t u r e s  p u b l i s h e d  ear l ie r  in  t h e  
t e n t a t i v e  rules .  

The  p r e s e n t  s t a t u s  of t he  Def in i t i ve  Ru les  requ i res  use 
of t h e  fo rmulas  as shown,  a n d  t h e  p a r e n t  n a m e s  5c¢, 22fl- 

~3....,____40--X_ Ct~,..., 
CH31 tk-/`5 r ~ L ~  

H H 
I I 

23, 2~ 25( 

(3) e m p l o y m e n t  of t he  R-  a n d  S -des igna t i on  of con- 
f i g u r a t i o n  a t  a s y m m e t r i c  c en t e r s  n o t  i nc luded  in  the  
p l a n a r  r ing  s y s t e m  8. 

As p a r e n t  n a m e s  of hexacyc l i c  s t e ro ida l  s apogen ins  we 
r e c o m m e n d  5~,25R-,  5~,25S-,  5fl, 25R-,  a n d  5fl, 25S- 
s p i r o s t a n  ( I I I ) ,  in  w h i c h  t he  s t e r e o c h e m i s t r y  a t  each 
a s y m m e t r i c  c e n t e r  is imp l i c i t l y  a n d  u n i q u e l y  def ined.  The 

CH~ H 
' H GI ")'- ~3 

.... . / / - -  0H3 H )° / /  CH 3 H O, 

~ , ~  OCH3 
H H 

~- a n d  f l - te rminology  appl ies  to  all  c a r b o n  a t o m s  in r ings 
A, ]3, C, D, a n d  E,  whe re  a n  inve r s ion  of t he  ske le ton  at  
a n y  c e n t e r  is expressed  b y  n u m b e r i n g  t h a t  c e n t e r  and  
d e s i g n a t i n g  t he  new  c o n f i g u r a t i o n  as a or  ft. The  con- 
f i g u r a t i o n  so expressed  is t h a t  of t h e  free s u b s t i t u e n t  at  

s p i r o s t a n  or  5fl, 22f l -spirostan (I), a n d  5~- or  5f l - furostan 
(IX). I n  n e i t h e r  p a r e n t  is t he re  p rov i s ion  for d e s i g n a t i n g  
k n o w n  s t e r eochemica l  v a r i a t i o n s  poss ib le  a t  c a r b o n  25; 
in  b o t h  cases c o n f i g u r a t i o n a l  r e p r e s e n t a t i o n s  a t  c a r b o n  22 
are  equivocal .  F u r t h e r m o r e ,  t h e  s t r u c t u r e s  of t igogen in  
a n d  d i h y d r o t i g o g e n i n  p u b l i s h e d  in  t h e  Ru les  as  i l l u s t r a t i v e  
e x a m p l e s  a re  i n c o m p l e t e  a n d  i n c o r r e c t  in  l igh t  of p r e s e n t  
concep t s  4. T e n t a t i v e  Ru le s  h a v e  a l r e a d y  b e e n  p u b l i s h e d  5 
wh ich  p u r p o r t  to  r e m e d y  t h e  s i t ua t i on .  FIESER a n d  FIE- 
SER h a v e  p u b l i s h e d  op in ions  on  t h i s  s u b j e c t  6. 

W e  wish  to offer  a n  a l t e r n a t e  a p p r o a c h  in  t h e  h o p e  t h a t  
ou r  sugges t ions  u l t i m a t e l y  will receive  f o r m a l  a d o p t i o n  
a n d  in  t h e  m e a n t i m e  will  e x t r i c a t e  s apogen in  n o m e n -  
c l a t u r e  f rom t h e  confus ion  of i t s  r ecen t  p a s t  7 a n d  place  i t  
o n  a logical  a n d  genera l  basis .  A c c o m p l i s h m e n t  of t h i s  
i m m e d i a t e  ob jec t ive  requ i res  a d o p t i o n  of t h r e e  ideas  t h a t  
a l r e a d y  h a v e  won  v a r y i n g  degrees  of a c c e p t a n c e  in 
n o m e n c l a t u r e :  (1) use of t h e  p a r e n t  n a m e ;  (2) app l i c a t i on  
of *¢- a n d  f l -conf igura t ions  to  a n  e x t e n d e d  b u t  n e a r l y  
p l a n a r  r ing  s y s t e m  as in  p r e s en t  s t e ro id  p r ac t i c e ;  a n d  
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