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Ableitung der absoluten Konfiguration yon 
Alkaloiden der Aspidospermingruppe durch 

optischen Vergleich mit Alkaloiden der 
Strychningruppe 

I n  e iner  kfirzl ich ve rS f f en t l i ch t en  Mi t t e i l ung  x w u r d e  
d u r c h  chemische  Kor r e l a t i on  m i t  den  in i h r e r  a b s o l u t e n  
K o n f i g u r a t i o n  b e k a n n t e n  s t a r k  l i n k s d r e h e n d e n  Alkaloi-  
den  19, 2 0 - D i h y d r o a k u a m m i c i n  (I) u n d  Tub i fo l in  ( I I )  ge- 
zeigt,  dass  den  s t a r k  r e c h t s d r e h e n d e n  B a s e n  T u b o t a i w i n  
{= 19, 20 -Dihyd rocondy loca rp in )  ( I I I )  u n d  Condyfo l in  
(IV) die n a c h s t e h e n d e  abso lu t e  K o n f i g u r a t i o n  z u k o m m t .  

19, 20-Dihydroakuammicin (I) 
[M]CH3 OH _ !2065 ° 

Tubotaiwin (III) 
[MIcHcl" + 1936 ¢ 

Tubifolin (II) ; [M]CD ~H~OH -- 831 °, 
in CHCls - 911 ~, in Essigester -- 962 ° 

H 
Condyfolin (IV) 

[rdr~Essigester _u 
"JD " 927° 

( -- )-I, 2-Deh ydromspidosper- 
midin (V): [M]CD ~HSOH - 681 ° 

H 
(+)-Quebrachamin (VI) 

(--)-Vineadifformin (VIII) 
[M]~)~ HbOH -- 18~1 o 

( -- )-Aspidospermin (VII} 

S t r u k t u r e l l  und  d a m i t  in i h r e m  mo leku l a r en  Bau  sehr  
n a h e  v e r w a n d t  m i t  Tub i fo l i n  u n d  Condyfo l in  s ind  das  
s t a r k  r ech t s -  bzw. l i n k s d r e h e n d e  (+)~-  u n d  ( - ) a - l , 2 -  
D e h y d r o a s p i d o s p e r m i d i n  (V) 4. 

( - ) - V  zeigt  eine ghn l iche  M o l e k u l a r r o t a t i o n  Tie  
Tub i fo l in  u n d  de r  (b isher  in  de r  N a t u r  n o c h  n i c h t  ange-  
t roffene)  A n t i p o d e  v o n  Condyfol in .  Diese drei  Stoffe be-  
s i t zen  dasse lbe  c h r o m o p h o r e  Z e n t r u m .  W e  dieses Z e n t r u m  
a u c h  f ramer  ist,  es lassen  s ich d a r a n  rRuml iche  O k t a n d e n  
anlegen,  die in  a l len  dre i  V e r b i n d u n g e n  die g le ichen  z u m  
Z e n t r u m  nAchs tge legenen  S u b s t i t u e n t e n  in d e n  g le ichen  
O k t a n d e n  e n t h a l t e n .  D e m  (--)-1, 2-Dehydroaspidospermi- 
din  lfisst s ich d a h e r  die abso lu t e  K o n f i g u r a t i o n  V (dem 
r e c h t s d r e h e n d e n  die spiegelbi ldl iche)  zuschre iben .  

Die B i l d u n g  yon  ( + ) - Q u e b r a c h a m i n  ~, a a u s  ( - ) - V  zeigt,  
dass  d e m  e r s t e r en  die a b s o l u t e  S te reochemie  V I  z u k o m m t .  
( - - ) -Asp idospe rmin  b e s i t z t  a m  C-5 die gleiche abso lu t e  
K o n f i g u r a t i o n  wie ( - - ) - Q u e b r a c h a m i n  5, so dass  i h m  die 
a b s o l u t e  Konfiguration V I I  zugesch r i eben  werden  k a n n .  

( - - ) -Vincad i f fo rmin  3 ([MID = - - 1 8 2 1  °) g e h t  d u r c h  De- 
c a r b o m e t h o x y l i e r u n g  in ( - - ) -V fiber u n d  b e s i t z t  d a h e r  die 
abso lu t e  K o n f i g u r a t i o n  V I I I  e. 

Zur  Zei t  wi rd  ve r such t ,  d u r c h  R D - M e s s u n g e n  u n t e r  
H e r a n z i e h u n g  we i t e re r  R e l a i s - S u b s t a n z e n  den  vorge-  
s c h l a g e n e n  k o n f i g u r a t i v e n  Z u s a m m e n h a n g  zwischen  
S t r y c h n i n -  u n d  A s p i d o s p e r m i n a l k a l o i d e n  zu e r h i i r t e n L  

Summary. T h e  abso lu t e  con f igu ra t i on  of c e r t a i n  a lka-  
loids of t he  A s p i d o s p e r m i n  g roup  is suggested.  
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1,2-Dehydroaspidospermidin zeigt [cC]CD ~H~OH = + 243 °. 
a M, PLAT, J. LE MEN, M.-M. JANOT, J. M. WILSON, H. BUDZIKIE- 

wlcz, L. J. DURHAM, Y. NAKAGAWA und C. DJERASSI, Tetvahe- 
dron Letters No. 7, 271 (1962). (--)-l,~-Dehydroaspidospermidin 
zeigt [0~] C~HtOH =--225°. 

4 Ffir die relative, der stabilsten Anordnung entsprechende Kon- 
figuration dieses Alkaloids existieren gute Argumente: z, sowie G. 
STORK und J. E. DOLFINt, J. Amer. chem. Soc. 85, 287~ (1963) 
(Fussnote 9). 

5 K. BIEMANN und G. SPITELLER, J. Amer. chem. Soc. 84, 4578 
(1962). 
Die franzSsischen und amerikanischen Autoren haben auf Grund 
von NMR-Argumenten fiir das Alkaloid das gespannte System mit 
cis-Stellung des H-Atoms am C-13 und der Xthylenbr(icke am 
C-12 vorgeschlagen, was die Molekiilgestalt gegenfiber einer 
trans-Anordnung deutlich ver~indert; vgl. hierzu 2. 
Dem Schweizerischen Nationalfonds danken wit fiir Untersttit- 
zung. 

5-Azacytidine, a New, Highly Effective 
Cancerostatic 

I n  the  course  of s tud ies  on  t he  a z a p y r i m i d i n e s  as po ten -  
t ia l  i nh ib i t o r s  of nucle ic  acid b iosyn thes i s ,  a m e t h o d  for 
t he  syn thes i s  of nucleosides  de r ived  f rom 5-azacy tos ine  
h a s  r e c e n t l y  b e e n  deve loped  in  t h e  l abo ra to r i e s  1 

Biological  t e s t i n g  of t he se  c o m p o u n d s  ha s  r evea led  t h a t  
t he  cy t id ine  ana logue ,  5 -azacy t id ine  (5-AzCR, m.p.  230°), 
ha s  s ign i f i can t  a n t i m e t a b o l i c  a n d  c a n c e r o s t a t i c  effects.  

T h e  subs t ance ,  in  v e r y  sma l l  c o n c e n t r a t i o n s ,  i n h i b i t s  t he  
g r o w t h  of some bac te r i a .  T h u s  t h e  g r o w t h  of E. cell B in  a 
s y n t h e t i c  m e d i u m  is i n h i b i t e d  to t he  e x t e n t  of 50% a t  
c o n c e n t r a t i o n s  of 0.25 [~g 5-AzCR per  ml,  in  s t r o n g  c o n t r a s t  
to  a w e a k  b a c t e r i o s t a t i c  effect  (50% g r o w t h  i n h i b i t i o n  a t  
520 ~g p e r  ml) s h o w n  b y  t he  6 -azacy t id ine  w h i c h  also 

1 F. ~0RM and A. PiSKALA, Coll. Czech. chem. Commun., in press. - 
Czechoslovak patent application No. PV 5916-63 and PV 7093-63. 
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Table I. Effect of 5-azacytidine onlymphoid leukaemia in AK inbred Table II. Effect of various cancerostatic substances on lymphoid 
mice leukaemia in AK inbred mice 

Dose of 5-azacytidine No. of leukaemic deaths % g0-day Substance tested Dose and no. of % response ~ 
and no. of doses i.p. after fz0 days survivors doses i.p. 

100 mg/kg 1 x 1~/8 75 u 

l0 mg]kg 5 x, 0]8 100 
alternate day schedule 

5 mg]kg 7 x, daily 1~/8 87.5 

Eight control mice died after 6.6 4-0.5 days of leukaemia. Therapy 
initiated always 24 h after inoculation of leukaemie cells (107). - 

18th day after inoculation, b 1 mouse died on the tenth day of 
irttestinal haemorrhage, lymphoid hypoplasia and bone-marrow de- 
pression without macroscopieal or cytological signs of leukaemia. 

4-Amino-pteroyl- 0.250 mg]kg 4 x, 80.5 
glutamic acid alternate day schedule 

5-Bis-(2-chloroethyl)- 0.250 mg/kg 9 ×, 16 
aminomethyluracil daily 

6-Azauridine 500 mg/kg 6 ×, 36.6 
daily 

6-Mercaptopurine 10 mg]kg 7 x, 11 
riboside daily 

Response is given in % increase in survival time. Therapy initiated 
always 24 h after inoculation of leukaemic cells (10~). 

possesses  c a n c e r o s t a t i c  ac t iv i ty .  A n o t h e r  cance ros t a t i c  of 
the  same  type ,  6-azaur id ine ,  i nh ib i t s  t he  g r o w t h  ot E. coli 
B b y  50% a t  1300 t~g p e r  ml.  T h e  i n h i b i t o r y  effects  of 
5-AzCtZ o n  E. coil can  be  r eve r sed  b y  uracil ,  u r id ine  a n d  
c y t i d i n e ;  t h i s  c lear ly  i nd i ca t e s  t h a t  5-AzCR is i n t e r f e r ing  
w i t h  t he  b io syn the s i s  of t he  p y r i m i d i n e  c o m p o n e n t s  of 
t he  nucle ic  acids or  w i t h  t h e i r  i n c o r p o r a t i o n  in to  bio-  
po lymers .  

5-AzCR is s o m e w h a t  toxic  to  m a m m a l s .  I n  mice of in-  
b r e d  s t r a i n  AK,  t h e  acu t e  t o x i c i t y  (LDs0) is a b o u t  150 
mg/kg .  Depress ion  of t he  bone  m a r r o w  a n d  t he  h y p o -  
p las t i c  i n v o l u t i o n  of t h e  l y m p h a t i c  s y s t e m  are  t he  m a i n  
tox ic  m a n i f e s t a t i o n s .  

I n  a g r e e m e n t  w i t h  these  effects,  t he  new a n t i m e t a b o l i t e  
is a p o t e n t  i n h i b i t o r  of t he  l y m p h o i d  l e u k a e m i a  of t h e  in-  
b r ed  A K  mice  (Table  I). I t  is r e m a r k a b l e  t h a t  even  a single 
dose (100 mg/kg) ,  t h o u g h  p r o v o k i n g  some tox i c  effects,  
increases  t he  s u r v i v a l  t i m e  v e r y  cons iderab ly .  T he  leu- 

k a e m i a  of A K  mice  is r e l a t i ve ly  r e s i s t a n t  to  chemo-  
t h e r a p y ,  especia l ly  as c o m p a r e d  w i t h  l y m p h o i d  l e u k a e m i a  
L 1210. F o r  compar i son ,  t he  effects  of va r i ous  we l l -known  
c a n c e r o s t a t i c  agen t s  on  A K  l e u k a e m i a ,  as d e t e r m i n e d  in 
ou r  l abo ra to ry ,  are l i s ted  in  T a b l e  I I .  

A n  ex t ens ive  i n v e s t i g a t i o n  of t h e  n e w  c a n c e r o s t a t i c  
subs t ance ,  i nc lud ing  cl inical  t r ia ls ,  is u n d e r  way.  

Zusammen/assung. Die h o h e  b a k t e r i o s t a t i s c h e  u n d  can-  
ce ros t a t i s che  W i r k u n g  eines n e u e n  A n t i m e t a b o l i t e n ,  5- 
Azacy t id in ,  wi rd  besch r i eben .  
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Reaction of Gold with Collagen in v ivo  

Gold in t he  fo rm of t h io -complexes  is successful ly  used  
in  t h e  t r e a t m e n t  of r h e u m a t o i d  a r th r i t i s ,  one  of t he  so- 
cal led col lagen diseases.  A l t h o u g h  th i s  m e t h o d  of  t r e a t -  
m e n t  is c o m p a r a t i v e l y  old, t h e  m o d e  of ac t ion  of gold 
complexes  h a s  n o t  been  de f in i t e ly  e luc ida ted .  As i t  c an  be  
a s s u m e d  t h a t  r e ac t i on  of gold c o m p o u n d s  w i t h  collagen 
is s imi la r  to  t h a t  of o t h e r  h e a v y  meta l s ,  we h a v e  t r i ed  to  
p rove  e x p e r i m e n t a l l y  t he  b i n d i n g  of gold in to  t h e  col lagen 
s t ruc tu re .  

F o r  th i s  pu rpose  collagen f ibres  f rom taf t  t e n d o n  of r a t s  
(RTT)  of W i s t a r  s t r a i n  (Rattus norvegicus va t .  alba), 
t r e a t e d  w i t h  gold s o d i u m  th io su l f a t e  ( ' S a n o c r y s i n '  - 
D a n s k  C h e m o t e r a p e u t i s k  Selskab,  D e n m a r k ) ,  2 mg]100 g 
of b o d y  w e i g h t  p e r  week,  were  s u b j e c t e d  to  e l ec t ron  
microscope  o b s e r v a t i o n s  a n d  to  m e a s u r e m e n t s  of t e m -  
p e r a t u r e  of s h r i n k a g e  1, swell ing ~, a n d  c o n t r a c t i o n - r e l a x a -  
t i on  3. 

W e  h a v e  found  t h a t ,  in  t he  e l e c t r o m i c r o g r a p h  of R T T  
col lagen f r o m  a r a t  t r e a t e d  for 18 weeks w i t h  Sanocrys in ,  
t h r e e  d a r k  b a n d s  c a n  be  de tec ted ,  two  of t h e m  a p p e a r i n g  

c o m p a r a t i v e l y  da rk .  These  two  b a n d s ,  60 a n d  100 /k  un i t s  
wide, are  60 ]k u n i t s  a p a r t .  T h e  t h i r d  b a n d  in t he  midd le  
of t he  l i gh t  b a n d  is 3 0 / k  un i t s  wide  (Figure  1). As far  as 
we are  i n f o r m e d  f r o m  t h e  l i t e r a tu re ,  t h i s  is t he  f i rs t  case 
of e l ec t ron  mic roscope  d e m o n s t r a t i o n  of t h e  b i n d i n g  of 
gold w i t h  col lagen u n d e r  cond i t ions  in vivo. 

O t h e r  m e t h o d s  used  in  ou r  e x p e r i m e n t s  were  to  p rove  
the  b i n d i n g  of gold w i t h  col lagen in t he  ear l ier  s tages  of 
t h e  t r e a t m e n t .  W i t h  t h e  use  of al l  m e t h o d s  m e n t i o n e d  
above ,  d i s t i n c t  c h a n g e s  in t h e  m e a s u r e d  q u a n t i t i e s  were 
obse rved  e v e n  a f t e r  f i r s t  in jec t ions  of gold (Figures  2-4).  
F r o m  t h e  r e su l t s  o b t a i n e d ,  i t  c a n  be  a s s u m e d  t h a t  in te r -  
ac t ion  of col lagen w i t h  gold is p r inc ipa l ly  s imi la r  to  

1 G, C. NUTTING and R. BORASKV, J .Amer. Leather chem. Assoc, 
43, 96 (1948). 
J. PoucHLv and I. VAVRUCH, Physical Chemistry o] Colloid Sys- 
tems {SNTL, Prague 1960, in Czech.). 

3 Z. DEYL and J. ROSMUS, Report at the I. Conference on Collagen 
Proteins (Vclkc Karlovice, September 1963). 


