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I m  N M R - S p e k t r u m  der  S u b s t a n z  (100 MHz,  CDCI~) 
e r k e n n t  m a n  zus/ i tzl ich zu den  S igna len  yon  drei  ter t i / i r  
g e b u n d e n e n  M e t h y l g r u p p e n  (d = 0,94 (6H) u n d  d = 1,04) 
u n d  e inem Ole f inpro ton  (~ = 5,71) ein M u l t i p l e t t  bei  
d = 3,67 (2H), Bre i t e  20 Hz, u n d  ein rein aufgespa l t enes  
Signal  bei  d = 4.08 (2H). Die Signale yon  zwei m i t  D20  
a u s t a u s c h b a r e n  P r o t o n e n  n m  6 = 1,7 s ind k o n g r u e n t  m i t  
der  s t a r k e n  H y d r o x y l a b s o r p t i o n  im I R - S p e k t r u m .  
Somi t  lassen sich die be iden  Mul t ip l e t t e  im N M R - S p e k -  
t r u m  als Signale  yon  zwei H y d r o x y m e t h y l g r u p p e n  
in te rp re t i e ren ,  die in  den  T e i l s t r u k t u r e n  - C H 2 - C H ~ O H  

I t 
bzw. H - C = C - C H ~ O H  v o r k o m m e n .  Ace ty l i e rung  des 
neuen  M e t a b o l i t e n  l iefer te  ein 61iges Diace ta t ,  [ c ~  5 ~ + 9 ~ 
in dessen N M R - S p e k t r u m  die be iden  Mul t i p l e t t e  n a c h  
d = 4,07 bzw. d = 4,51 v e r s c h o b e n  sind.  

Das  Vor l iegen e iner  e in fach  ung 'es~t t ig ten  carbo-  
b icyc l i schen  S t r u k t u r  m i t  5 E n d g r u p p e n ,  w o r u n t e r  3 
t e r t i s  g e b u n d e n e  Me t hy l g r uppen ,  liess eine biogene-  
t i sche  Bez iehung  zu Longifo len  v e r m u t e n .  Dies f i ihr te  
zwangsl/ iufig zur  Aufs te l lung  yon  Forme l  5, de ren  Giiltig- 
ke i t  d u t c h  eine d i rek te  V e r kn t i p f ung  m i t  Longi fo len  
erhS.rtet werden  konn te .  B e h a n d l u n g  des D iace t a t s  6 m i t  
N a t r i u m  in A m m o n i a k  l iefer te  den  Monoa lkoho l  7, 

[~I~ = + 14~ N M R :  H - C = C - C H  3 d = 1,54. Als Neben-  
p r o d u k t  wurde  ein Diol  C~7 H3002 gefasst ,  Smp.  101 ~ 
[el~ = - -27 ~ , dessen spek t roskop i sche  D a t e n  m i t  
S t r u k t u r  8 k o n g r u e n t  sind.  Die E n t s t e h u n g  yon  8 l~tsst 
s ich d e u t e n  m i t  der  A n n a h m e  einer  i n t r a m o l e k u l a r e n  
Alky l i e rung  des in te rmedi / i r  geb i lde ten  Al ly lan ions  d u r c h  
die b e n a c h b a r t e  O-Acety lgruppe ,  gefolgt  yon  der  Reduk-  
t i on  der  C-Ace ty lg ruppe  5. U m s e t z u n g  von  7 m i t  Tosyl-  
chlor id  in P y r i d i n  l iefer te  eine rohes  Tosyla t ,  welches be im  
B e h a n d e l n  m i t  Sil icagel s p o n t a n  cyclisierte.  Das  P r o d u k t  
der  U m s e t z u n g ,  [~;~ = - -46 ~ wurde  d u r c h  d i r ek t en  
Vergle ich  m i t  e iner  a u t h e n t i s c h e n  P robe  als ( - - ) -Long i -  
folen, 4, e r k a n n t .  Die E n t s t e h u n g  der  n e u a r t i g e n  Seco- 
l ong i fo l an -Verb indung  5 lgsst  s ich d u r c h  die im Bi ld  m i t  
Pfe i len  angeze ig te  F r a g m e n t i e r u n g  eines h y p o t h e t i s c h e n  
VorlXufers 9 deu ten :  

( - - ) -Long i fo len  is t  b i sher  ledigl ich aus  e inem Leber -  
moos  isol ier t  worden  6, w/ ih rend  bei  h 6 h e r e n  P f l anzen  
i m m e r  wieder  die a n t i p o d a l e  ( + ) - F o r m  ange t ro f fen  
w i r d t  Mi t  ( - - ) -Long i fo len  n a h e  v e r w a n d t  is t  das  yon  

Fusarium culmorum gebi lde te  Culmorin ,  l 0  s. Das in 
dieser  A r b e i t  nachgewiesene  V o r k o m m e n  yon  2 und  4 
in den  be iden  Helminthosporium-Arten erh/~rtet  die 
phy logene t i s ch  i n t e r e s san t e  Vors te l lung,  dass  sich nie- 
dere  u n d  hShere  P f l a n z e n  u n t e r  a n d e r e m  d u r c h  die 
B i l dung  yon  b iogene t i sch  e inhe i t l i chen ,  zue inande r  
a n t i p o d a l e n  R e i h e n  yon Sesqu i t e rpenen  un te r sche iden% 
Das gleichzei t ige A u f t r e t e n  yon  ( - - ) - S a t i v e n ,  2, u n d  
( - - ) -Longi fo len ,  4, in  den  be iden  Ascomyce t en  als 
Gegens t i ick  zum gle ichzei t igen  V o r k o m m e n  der  en t -  
s p r e c h e n d e n  A n t i p o d e n  in G y m n o s p e r m e n  1~ is t  u n t e r  
d iesem G e s i c h t s p u n k t  besonders  auf fa l lend  u n d  weis t  auf  
die M6gl ichkei t  hin,  dass  die Gl ieder  eines gegebenen  
P a a r e s  jeweils aus  e inem g e m e i n s a m e n  ch i ra len  Vor-  
lXufer h e r v o r g e h e n  k 6 n n t e n .  

Summary. ( - - ) -Longifo lene ,  4, a n d  a new secolongi- 
folane der iva t ive ,  shown  to possess s t r u c t u r e  5, h a v e  
been  isola ted f rom Helminthosporium sativum and  H.  
victoriae. 
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V a r i a t i o n s  in  the  A n t i t u m o u r  C o n s t i t u e n t s  of Withania somni]era D u n a l  

Withania somni/era D u n a l  (Solanaceae)  is a p l a n t  of 
r e p u t e  (popular ly  k n o w n  as A s w agandha )  in  t he  indige-  
nous  s y s t e m  of medic ine  in Ind ia .  I n  A y u r v e d i c  and  
Y u n a n i  sys tem,  t h e  leaves  of A s w a g a n d h a  were used for 
t u m o u r s  a n d  t u b e r c u l a r  g lands  1. R e p o r t  2 of t h e  i so la t ion  
of a n  a n t i t u m o u r  s te ro ida l  l ac tone  w i tha fe r in  A (I) f rom 
the  I s rae l  v a r i e t y  of W. somni/era crea ted  a renewed  
in t e r e s t  in t he  p lan t .  I n  course oi f u r t h e r  s tudies ,  i t  was 
revea led  t h a t  spec imens  of W. somni/era f rom var ious  
areas  y ie lded d i f fe ren t  c o m p o u n d s  and  3 c h e m o t y p e s  of 
th i s  species h a v e  been  found  to  occur  in Is rae l  8. The  
c h e m o t y p e s  differ  in  t he  s u b s t i t u t i o n  p a t t e r n  of t he  
s te ro ida l  lac tones  of t he  w i t hano l i de  t y p e  w h i c h  h a v e  been  
i so la ted  f rom the  p lan t .  A m o n g  these  c o m p o u n d s  wi th-  
a fer in  A caused  s ign i f ican t  r e t a r d a t i o n  of g r o w t h  of 
E h r l i c h  asci tes  ca rc inoma,  Sa r com a  180, Sa r com a  Black,  
and  E0771 m a m m a r y  a d e n o c a r c i n o m a  2. In  v iew of t h e  
a n t i t u m o u r  p r o p e r t y  a n d  chemica l  v a r i a b i l i t y  of t h e  p lan t ,  
we were i n t e r e s t ed  to  m a k e  a t h o r o u g h  i nves t i ga t i on  of t he  
I n d i a n  v a r i e t y  of W. somnifera. Recent ly ,  a s t u d y  ha s  

been  m a d e  w i t h  t he  p l a n t  occurr ing  in t he  N o r t h - W e s t e r n  
I n d i a  a n d  i t  is obse rved  t h a t  W. somni/era of th i s  reg ion  
cons t i t u t e s  a d i f fe ren t  c h e m o t y p e  4. W e  r epo r t  here  our  
s tud ies  on  th i s  p l a n t  occur r ing  in W e s t  Benga l  and  T a m i l  
Nadu .  

The  leaves  of W. somni/era, col lected f rom W e s t  Benga l  
were de fa t t ed  a n d  e x t r a c t e d  w i t h  m e t h a n o l .  The  m e t h -  
anol  e x t r a c t  on  f u r t h e r  f r a c t i o n a t i o n  i nvo lv ing  r epea t ed  
co lumn  c h r o m a t o g r a p h y  a n d  c rys t a l l i za t ion  yie lded a 
colourless c rys ta l l ine  c o m p o u n d  (II), C2sH~sO6, m.p.  
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251_253 o, [~]~oo + 80o(CHC18). Yield, 0.03%. I R  in cm-~:  
3500, 3390 (OH);  1709, 1680 (C = 0); m/e 470 (M+). I t  
fo rmed  a n  ace ta te ,  m.p .  245-248 ~ P r e l i m i n a r y  s~udies 
showed  t h a t  t h i s  c o m p o u n d  was d i f fe rent  f rom wi th-  
afer in  A, t he  a n t i t u m o u r  l ac tone  i so la ted  prev ious ly .  The  
c o m p o u n d  has  been  iden t i f i ed  as 4 fl, 20a -d ihydroxy-1-  
oxo-Sfl, 6 f l e p o x y - w i t h a - 2 , 2 4 - d i e n o l i d e  (II) 5 b y  com- 
pa r i son  of phys ica l  c o n s t a n t s  i.e., romp,  specific ro ta t ion ,  
t h i n  l ayer  c h r o m a t o g r a p h y  (TLC) and  f ina l ly  b y  a super-  
imposab le  I R - s p e c t r u m  w i t h  t h a t  of a n  a u t h e n t i c  sample .  
C o m p o u n d  (II) showed  95% t u m o u r  i n h i b i t i o n  aga ins t  
S a r c o m a  180 in  mice  6 a n d  was ac t ive  aga i n s t  cells de r ived  
f rom h u m a n  ep ide rmoid  c a r c i n o m a  of t he  n a s o p h a r y n x  
(IKB), ED~0 1.0 ~zg/ml (NSC No. 156284). No o the r  s te ro ida l  
l ac tones  could be  i so la ted  f rom th i s  source. 

F~--_~CH ~OH 

o 

HO I H0 lI 

The  p e t r o l e u m  e the r  e x t r a c t  of the  leaves  on c o l u m n  
c h r o m a t o g r a p h y  (Silica gel) y ie lded a c rys ta l l ine  ma te r i a l  
in t he  p e t r o l e u m  e the r -benzene  (1 : 1) e luate .  The  p roduc t ,  
on r epea t ed  c rys t a l l i za t ions  f rom ch lo ro fo rm-me thano l ,  
gave  colourless  crystals ,  C29H500 , m.p.  138~ ~ I R  in 
c m - l :  3440 (OH). I t  r e sponded  to  L i e b e r m a n n - B u r c h a r d  
t e s t  for a s terol  and  fo rmed  a c rys ta l l ine  ace ta te ,  CalH520~, 
m.p.  127-129 ~ [~]~0o -41 ~ (CHC13). I R  in cm -~ : 1740 (C = O) 
a n d  1250 (C-O, ace ta t e ) ;  m/e 456(M+). The  s terol  was 
iden t ica l  w i t h  /5-sitosterol in  all respects  b y  mmp. ,  TLC, 
a n d  supe r imposab l e  I R - s p e c t r a  w i t h  t h a t  of an  a u t h e n t i c  
sample .  

The  leaves  of W. somni/era, col lected f rom T a m i l  N a d u  
were examined .  Fol lowing  t he  same p rocedure  as above ,  a 
colourless  c rys ta l l ine  compound ,  C2sH~sO6, m.p.  241-243 ~ 
[e] n ~176 + 114 ~ (CHCla) has  been  isola ted as t he  m a j o r  
p roduc t ,  yield,  0.04% . I R  in cm-~:  3350 (OH);  1709, 
1685 ( C =  O);  m/e 470 (M+). I t  gave  a n  ace t a t e  de r iva t ive ,  
m.p.  201-202 ~ B y  compar i son  of t he  phys ica l  c o n s t a n t s  of 
t he  above  p r o d u c t  a n d  i ts  a ce t a t e  w i t h  those  of w i t h a f e r i n  
A and  i ts  ace ty l  de r iva t ive ,  t h e  m a j o r  p r o d u c t  has  been  

ident i f ied  as w i t h a f e r i n  A (I). All  t he  a b o v e  c o m p o u n d s  
gave  sa t i s f ac to ry  e l emen ta l  ana lys i s  resul ts .  The  TLC of 
t he  c rude  p r o d u c t  a f t e r  s e p a r a t i o n  of w i tha fe r in  A 
showed t he  presence  of o the r  m i n o r  c o n s t i t u e n t s  wh ich  
could no t  be  s epa ra t ed  b y  co lumn  c h r o m a t o g r a p h y  and 
crys ta l l i za t ion .  B y  p r e p a r a t i v e  t h i n  layer  c h r o m a t o g r a p h y  
on  silica Gel G in e t h y l a c e t a t e - b e n z e n e  (7: 3), t h e  fol lowign 
s te ro ida l  l ac tones  could be i so la ted  in t r ace  a m o u n t s :  1. 
27 -Deoxy-14-hydroxy  w i t h a f e r i n  A;  2. d i h y d r o w i t h a f e r i n  
A;  3. 4fl, 20e-d ihydroxy- l -oxo-5f l ,  6#-epoxy- wi tha-2 ,  
24-dienolide.  The  i d e n t i t y  of these  c o m p o u n d s  was es tab-  
l ished b y  d i rec t  compar i son  of t he  a u t h e n t i c  samples  b y  
romp.  a n d  TLC. #-Si tos tero l  has  also been  found  to  occur  
in T a m i l  N a d u  va r i e ty .  

I t  m a y  be  m e n t i o n e d  t h a t  t h e  p l a n t  occur r ing  in Tami l  
N a d u  con t a in s  p r e d o m i n e n t l y  w i tha fe r in  A (I) where  as in  
t he  "West Benga l  v a r i e t y  c o m p o u n d  (II)  is t h e  m a j o r  
a n t i t u m o u r  cons t i t uen t .  The  fo rmer  spec imen  of W. 
somni/era conforms  to c h e m o t y p e  I a n d  t h e  l a t t e r  to  
c h e m o t y p e  I I  8. TiLe p l a n t s  s tud ied  were ill t h e  same  
d e v e l o p m e n t a l  s ta te .  

Zusammen/assung. Nachweis ,  dass  s u c h  bei  der  indi -  
schen  Var ie tXt  von  Withania somni/era <~chemische 
Rassen~ m i t  un t e r sch ied l i che r  A n t i t u m o r a k t i v i t ~ t  in  
ve r sch i edenen  Gegenden  auf t r e t en ,  die jeweils  #-Si tos te ro l  
e n t h a l t e n .  
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H y a l u r o n i d a s e  in  the  M u c u s  A c c e s s o r y  G l a n d s  of the  D r o n e  (Apis mellifera) 
I n  a p rev ious  work  I, we r epo r t ed  on t he  p roper t i e s  of 

t he  h y a l u r o n i d a s e  ( hya l u r ona t e  g lycanohydro l a se  E.C. 
3.2.1.35) in  c rude  e x t r a c t s  of t he  t es tes  of t h e  drone.  I n  
c o m m o n  w i t h  t he  m a m m a l i a n  t e s t i cu la r  hya lu ron idase ,  
t h e  insec t  e n z y m e  was found  to  h a v e  t h e  capac i t y  of 
depo lymer iz ing  b o t h  hya lu ron ic  acid and  chondro i t i n -6 -  
su l fa te  a n d  to  c leave these  s u b s t r a t e s  a t  t he  hexo-  
samin id ic  bond.  Th e  effects of p H  were somewha t ,  and  
those  of t e m p e r a t u r e  def inet ly ,  d i f fe ren t  for t he  enzymes  
f rom the  2 sources. I n  in i t ia l  e x p e r i m e n t s  i t  came  to  our  
a t t e n t i o n  t h a t  e x t r a c t s  of t h e  m u c u s  accessory  g lands  of 
t he  r e p r o d u c t i v e  s y s t e m  of t he  d rone  also possessed 
h y a l u r o n i d a s e  ac t iv i ty .  T he  poss ib i l i ty  of c o n t a m i n a t i o n  

w i t h  ad jo in ing  t e s t i cu la r  t i ssue  was, na tu ra l ly ,  envisaged,  
b u t  h is to logical  e x a m i n a t i o n  of several  p r e p a r a t i o n s  of 
these  g lands  a n d  of t h e i r  l iquid  c o n t e n t  fai led to revea l  a n y  
such  t i ssue  or spe rmatozoa .  

The  presence  of h y a l u r o n i d a s e  in t he  insec t  accessory 
g lands  was cons idered  of i n t e r e s t  s ince such  an  a c t i v i t y  
has  no t  been  r epo r t ed  so far  in t h e  ma le  accessory organs,  
and  i t  m i g h t  be  connec ted  w i t h  t he  special  f ea tu res  of t he  
fe r t i l i za t ion  process  in  t he  bee, as will be  discussed later .  
The  p r e sen t  p a p e r  r epor t s  on  t he  h y a l u r o n i d a s e  in 
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