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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 .  
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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 
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~- 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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ter t iary carbon  a toms  (CH3 at  carbons 10 and 13, H a t  
carbons 5, 8, 9, 14, 16 and 17), and t h a t  of the  skeletal  
carbon-to-carbon bond ex te rna l  to the  ring sys tem at  
secondary and q u a t e r n a r y  carbon a toms (CH a a t  carbon 
20, and C2a a t  carbon  22). New subs t i tuents  are  located 
only by  carbon n u m b e r  if no skeletal  inversions h a v e  
occurred, b u t  the i r  conf igurat ions  m u s t  be noted  if the i r  
presence creates  new a symmet r i c  centers  or  inver t s  the  
parent  skeleton a t  any  center .  Carbons  23, 24, 25 and 26 
require use of the  IR- and S-convent ion.  E a c h  of these  
considerat ions is i l lus t ra ted  in naming  the  hypo the t i ca l  
example  (IV), 9-flnoro- 12~-hydroxy-I4f l -methoxy-23-  
chloro-5fl, 10~, 16fl, 20fl, 22~-spirostan (23S, 25S). 

Der iva t ives  of  t he  sapogenins,  the  pseudosapogenins,  
d ihydropseudosapogenins  and  congeners  m a y  be named  
from the  parents ,  5~- and 5fl-furostan (V). One observes 
V to be no th ing  more  t h a n  16fl, 22-epoxy-5fl-cholestane 
(22R), bu t  i ts f requen t  occurrence in sapogenin chemis t ry  
warrants  m a k i n g  i t  a p ro to type ,  and its pentacycl ic  
skeleton requires  appl ica t ion  of the  foregoing convent ions .  
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This  appa ren t  conflict  is no t  a sho r t coming  of t he  sys tem,  
for the  correct  s t e reochemis t ry  will  a lways  ensue if t he  
rules are  followed. I t  does, however ,  p resent  a bar r ie r  to 
the  casual  use of R-  and S-assignments .  Fo r  in fo rmal  
wri t ing,  discussion, and cons t ruc t ion  of models  and  
formulas,  we favour  the  use of the  D-  and L-conven t ion  
wi th  its conven ien t  r ight  and left  hand  mnemon ic  ~. These  
symbols  represent  absolu te  conf igura t ions  of the  sapo-  
genins and are compat ib le  wi th  the  present  proposal  in 
t h a t  D and R represent  the  same conf igura t ion  in the  
pa ren t  sapogenins.  

Final ly ,  i t  should be emphas ized  t h a t  this  p resen ta t ion  
of nomenc la tu re  is being made  for the  sole purpose  of 
suggest ing def ini t ive  rules. I t  is no t  in tended  to displace 
the  tr ivial ,  semi-sys temat ic  and o ther  names  x° in use. 
Ins t ead  i t  is an a t t e m p t  to p rov ide  the  p r imary  s tandards  
for use in formal  wri t ing and indexing.  

Zusammen/assung. Es werden  Einze lhe i t en  ftir den Ge- 
b rauch  von Spirostan und Furos tan ,  wenn n6t ig  durch  die 
Pr~fixe 5a, 5fl, 25R und 25S modifizier t ,  fiir die Benen-  
nung der  S te ro id-Sapogenine  bekanntgegeben.  Diese Vor- 
schl~ige sollen als formale  Grundlage  zur N o m e n k l a t u r  
gelten.  

In  pract ice  one of the  t e rmina l  carbon a toms  usual ly  
bears an  oxygen  a t o m  or  o ther  subs t i tuent ,  and  con- 
f igurat ional  ass ignment  a t  posi t ion 25 is therefore  
necessary. Dihydro t igogen in  (VI) is formally, 5a-furostan-  
3fl, 26-diol (25R), and d ihydropseudot igogenin  5x, 20fl- 
furostan-3fl,  26-diol (25R). 

A precau t iona ry  word  regarding  the  use of R and  S is 
war ran ted  where modif ica t ion  of  subs t i tuents  a t  or  near  
posi t ion 25 m a y  effect  reversa l  of the  conf igura t ional  
assignment,  governed  by  the  sequence rule  s, where indeed 
no invers ion has  occurred.  The  d i f f icul ty  is i l lus t ra ted by  
the fol lowing par t ia l  formulas :  
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S o m e  N e w  D a t a  
o n  t h e  C h r o m o s o m e s  of  Catarrhina 

Recen t  deve lopment s  in cy to logy  are provid ing  consi- 
derable insight  into the mechanisms  of evolu t ion  as 
related to chromosome var i a t ion  in mammals .  In  this 
respect, some recent  work  on P r ima te ' s  chromosomes  z-3, 
seems v e r y  promising.  

In  the  Tab le  are repor ted  the  chromosomes  numbers  
of the  species of Catarrhina t h a t  I have  s tudied  recent ly,  
together  wi th  t he  d a t a  obta ined  by  o ther  workers  for 
the same species L 

The chromosome numbers  of these groups of animals  
show a good dea l  of var ia t ion .  All  the  species of the  
genus Macaca, Papio and Theropithecus have  a diploid 
chromosome n u m b e r  of 42. Dif ferent  species differ in 
some morphologica l  charac ter i s t ic  in the i r  chromosomes.  

All the  species I h a v e  inves t iga ted  in the  genus Hylo- 
bates, Presbytis and Colobus have  44 chromosomes,  and 
they  differ among  each o the r  for the  morphology  of some 
chromosomes.  

The  karyological  s i tua t ion  in the  genera  Cercocebus, 
Erythrocebus and Cercopithecus, which are closely re la ted 
f rom a sys temat ic  poin t  of view, shows some peculiar i t ies .  
All the  species of the  genus Cercocebus h a v e  42 chromo-  
somes. The  genus Erythrocebus has a diploid n u m b e r  of 
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