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Fig. 1. Holey fihn prepared with water emulsion ( × 40000). Fig. ~. Holey film. For preparation see text (x.10000). 

F i f t h  Avenue ,  New York  19). W e  h a v e  found  i t  conve-  
n i e n t  to  ho ld  t he  gr id  1 cm f rom the  m o u t h  of t he  nebu l i ze r  
a n d  s p r a y  t h r ee  or four  t imes  a t  10 sec in te rva l s .  Too m u c h  
s p r a y  causes  t h e  f i lm to  b r e a k  down~. 

Zusammen/assung. Vier  ve r sch i edene  M e t h o d e n  zur 
G e w i n n u n g  y o n  Lochfo l ien  fiir e l e k t r o n e n m i k r o s k o p i s c h e  
13elange werden  beschr ieben .  D a m i t  lassen s ich u n t e r  
a n d e r e m  le icht  A n z a h l  de r  L6cher  pro  F1/ icheneinhei t  u n d  
L o c h d u r c h m e s s e r  va r i i e ren ,  so dass  eine we i t gehende  An-  

p a s s u n g  de r  F i lmqua l i t / i t  an  die sons t igen  Versuchs -  
b e d i n g u n g e n  e rm6g l i ch t  wird. 

M. E. BAYER a n d  T. F. ANDERSON 

The Institute/or Cancer Research, Philadelphia (Pennsyl- 
vania, U.S.A.), February 25, 1963. 
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Preparation of Tritiated Vincaleukoblastine* by 
the Wilzbach Technique 

The  a lka lo id  v i n c a l e u k o b l a s t i n e  (VLB) has  c r ea t ed  con-  
s iderable  i n t e r e s t  as a c h e m o t h e r a p e u t i c  a g e n t  in exper i -  
m e n t a l  neoplas ias  ~. I t  was  fe l t  t h a t  t h e  s tud ies  on  t h e  
m e c h a n i s m  of ac t ion  of these  new  agen t s  wou ld  be  g r ea t l y  
a ided  if r ad io l abe led  a lka lo id  were ava i lab le .  Since d i rec t  
syn thes i s  of specif ical ly  labe led  V L B  is n o t  poss ible  a t  
t h i s  t ime,  t h e  use of t he  W i l z b a c h  gas exposure  m e t h o d  3 5 
for t r i t i u m  labe l ing  was explored.  

Experimental and Results. Crys ta l l ine  V L B : S O  4 (950 
mg) and  a m o r p h o u s  V L B  base  (650 mg) were  each  ex- 
posed to  15 c of t r i t i u m  gas (660 m m  Hg) for  a pe r iod  of 
14 days  a t  27 ° b y  New E n g l a n d  Nuc l ea r  Inc .  E x c h a n g e -  
able t r i t i u m  was r e m o v e d  b y  equ i l i b r a t i on  w i t h  m e t h a n o l .  
The  sul fa te  sa l t  was pur i f ied  b y  rec rys ta l l i z ing  six t i m e s  
f rom m e t h a n o l - e t h a n o l  m ix tu re s .  I n so lub l e  m a t e r i a l s  
were r e m o v e d  b y  f i l t r a t i on  of t h e  h o t  solut ions .  T h e  
t r i t i a t e d  V L B  base  was c o n v e r t e d  to  t he  su l fa te  sa l t  a n d  
i t  too  was pur i f ied  b y  c rys ta l l i z ing  six t i m e s  f rom m e t h -  
ano l -e thanol .  The  progress  of t h e  pu r i f i ca t i on  was  fol- 
lowed b y  d e t e r m i n i n g  t h e  specific a c t i v i t y  a f t e r  each  
c rys ta l l i za t ion  (Table).  

The  progress  of the  pu r i f i ca t ion  was also fol lowed b y  
t h i n  l ayer  c h r o m a t o g r a p h y  on  sil ica gel. A smal l  a m o u n t  
of t he  h o t  V L B  sul fa te  was a d d e d  to  a m i x t u r e  of equa l  
p a r t s  of cold V L B  su l fa te  a n d  cold d i h y d r o - V L B  su l fa t e  
a n d  a b o u t  25 pg of t he  m a t e r i a l  was  app l ied  to  t h e  p la te .  
A d rop  of e t h e r  s a t u r a t e d  w i t h  a m m o n i a  was t h e n  app l ied  
to  t h e  spo t  to  l ibera te  t he  free bases.  Af te r  dry ing ,  t h e  

c h r o m a t o g r a m  was deve loped  w i t h  m e t h a n o l .  T h e  V L B  
a n d  d i h y d r o - V L B  spots  were t h e n  loca ted  b y  p l ac ing  t h e  
p la t e  in  a c h a m b e r  c o n t a i n i n g  iodine  vapor .  T h e  d i s t r i bu -  
t i o n  of r a d i o a c t i v i t y  on  t h e  p la t e  was  d e t e r m i n e d  b y  
sc rap ing  1 cm l en g t h s  of silica gel in to  c o u n t i n g  vials .  
Care  was t a k e n  to  m a k e  a c lean s e p a r a t i o n  b e t w e e n  t h e  
V L B  spot  a n d  t h e  d i h y d r o - V L B  spot .  Af te r  a d d i n g  5 ml  of 
sc in t i l l a to r  so lu t ion  to  each  vial ,  t h e  r a d i o a c t i v i t y  was 

Specific activities of VLB-t following recrystallization 

Recrystallization VLB tritiated as VLB tritiated as 
Nmnber sulfate salt free base 

0 193 (950 mg) 1 '230 ~xc/mg (650 rag) 
1 29.6 143 
2 23.3 92.3 
:~ 20.0 78.7 
4 18.0 62.8 
5 17.5 6'2.8 
6 15.5 (3'20 rag) 61.4 (40 rag) 

t Suppl ied  as V E L B A N  (vinblas t ine  SOa-Lilly ). 
2 O. H. SVOBODA, L S. JOHNSON, M. GORMAN, and N. NEUSS, 

J.  Amer.  pharm.  Assoc. 51, 707 (196`2). 
3 K . E .  WILZBACH, J.  Amer.  chem. Soc. 79, 1013 (1962). 
4 M. L. WmSMAN and  B. H. ECCLESTON, Nucleonics 20, 98 (1962). 
5 S. ROTHCHILD (Editor) ,  Advances in Tracer Methodology, vol. 1 

(P lenum Press, New York  1963), p. 4. 
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de te rmined  in a O-ray spect rometer .  The  Figure  presents  
the  resul ts  of th in  layer  c h r o m a t o g r a p h y  of each sample  
of t r i t i a ted  V L B  before pur i f ica t ion and again  a f te r  six 
recrystal l izat ions.  

Discussion. W h e n  e i ther  V L B  or V L B  sulfate was tr i t i -  
a ted  by  the  Wi lzbach  me thod  the  bulk of the  radio- 
a c t i v i t y  in the  p roduc t  is no t  associated wi th  VLB.  Two 
ma jo r  t r i t i a ted  by-products ,  one fast  moving,  the  o the r  
slow moving,  are  formed (Figure). B o t h  are  read i ly  re- 
m o v e d  by  recrys ta l l iza t ion of V L B  as the  sulfate  salt.  

There  are several  in te res t ing  differences be tween  the  
results  ob ta ined  by  t r i t i a t ion  of the  sal t  compared  to the  
free base. Fo r  example ,  six recrysta l l iza t ions  of V L B  
sulfate  ob ta ined  f rom exposure  of the  free base produces  
mater ia l  of near ly  cons tan t  specific ac t iv i ty ,  while in case 
of the  ma te r i a l  exposed as the  salt  cons tan t  specific acti-  
v i t y  is no t  reached.  The  specific ac t iv i ty  of the  p roduc t  is 
also considerably  higher  in the  former  case. The  most  
no tab le  difference, however ,  is t ha t  the p roduc t  from ex- 
posure of the  sal t  conta ins  subs tant ia l  amoun t s  of d ihydro  
V L B  while the  mater ia l  exposed as free base is essent ia l ly  
free of this reduced by-produc t  (Figure). Since reduct ion  
of double  bonds is known 5 to be an i m p o r t a n t  side reac- 
t ion dur ing VVilzbach t r i t ia t ion,  d ihydro  V L B  had been 
expec ted  to be present  as an impur i ty .  The  s t ruc ture  of 
V L B  is now well enough known ~ so t h a t  i t  can be said 
t h a t  the  double  bond invo lved  in d i h y d r o - V L B  format ion  

.g 

g, 

I £  
Origin VLB ~ \OH~B Solvent fronl 

Thin-layer chromatography of various vinkaleucoblastine samples. 
(1) VLB: SO 4 after tritiation; (2) VLB base after tritiation; (3) same 
as (~) but after six recrystallizations as sulfate salt; (4) same as (I) 

after six recrystallizations. 

is in the v indol ine  por t ion  of the molecule. This  double 
bond is in a posit ion allylic to a basic n i t rogen:  

Salt + 
N - C H ~ C l t = C t t -  -~ N CH 2 - C H - . C t t -  

F o r m a t i o n  

, T, 

N - C H T C H  = CH-  N-CH2-  C H T  C H T -  

I t  is not  possible a t  present  to expla in  why  the double  
bond in the  sal t  form is susceptible to reduc t ion  while t ha t  
in the  free base is not. I t  is in teres t ing to note, however ,  
t ha t  the  ca ta ly t i c  reduc t ion  of the s imi lar i ty  placed 
double bond of v indol ine  goes readi ly  in acid solut ion bu t  
not  in the  presence of base 7. Fur the rmore ,  in recent  ex- 
per iments  in these laborator ies  by Nl,:uss, i t  has been 
found t h a t  the  ca ta ly t ic  reduct ion  of VLB to  d ihydro-  
V L B  proceeds only when V L B  is present  in the salt  form. 

The reason for the  h igher  specific ac t iv i ty  ob ta ined  
dur ing  t r i t ia t ion of the  free base is not  apparent ,  bu t  i t  is 
possible t ha t  in this case the  me thy lene  carbons ad jacen t  
to n i t rogen are more  readi ly  exchangeable  than  is t rue  
when the  n i t rogen is ionized. Another  possibil i ty is t h a t  
t he  base  in the  amorphous  form offers more surface for 
exchange  than  does the crysta l l ine  salt  form. 

Thus  i t  has been possible to prepare  t r i t i a ted  V L B  of 
cons t an t  specific a c t i v i t y  which conta ins  no d ihydro-  
VLB.  I t  is of course possible tha t  o ther  impur i t ies  which 
co-crystal l ize wi th  V L B :  SO, and co -chromatograph  with 
VLB m a y  be present  s 

Zusammen[assung. Das Alkaloid Vincaleukoblas t ine  
(VLB) wurde  ats Base bei Anwendung  der  \~;itzbaeh- 
Technik  t i t r ier t .  Die Verbindung,  bis zur kons tan ten  Ak- 
t iv i t~ t  gereinigt ,  en th ie l t  kein D i h y d r o - V L B  mehr.  Das 
Alkaloid,  als Sulfatsalz  dem Tr i t i um unterworfen,  inkor-  
por ier t  die Subs tanz  nur  geringffigig, wobei das T r i t i u m  
enha l t ende  D i h y d r o - V L B  ensteht .  

I:,. E. McMAHON 

Lilly Research Laboratories, Indianapolis (Indiana, 
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Determinat ion of Adenine in Hydrolyzates  of 
Ribonucleic Acids with the Aid of Comparative 

Titration 

One of the  pr incipal  me thods  of research into  nucleic 
acids is the  de te rmina t ion  of the  molecular  propor t ions  of 
the  bases of these  acids. At  present ,  several  me thods  are 
used to de te rmine  the  propor t ions  of bases. The  mos t  
widely  used m e t h o d  is t h a t  of paper  c h r o m a t o g r a p h y  
which, upon separa t ion  of the  ind iv idua l  bases, permi ts  
the i r  m e a s u r e m e n t - - s p e c t r o p h o t o m e t r y  in UV. Ano the r  
m e t h o d  used in pract ice  consists in f rac t iona t ion  of a mix-  

ture  of bases wi th  the  aid of an ion exchanger  and,  upon 
elution,  in repea ted  measurements  in UV. These me thods  
yield suff ic ient ly  accura te  results ;  however ,  the i r  perfor-  
mance  is r a ther  t ime  consuming.  

For  this reason,  i t  is advisable  to look for new me thods  
which  would  essential ly speed up the  process of analysis.  
Thus,  t he  me thod  of di rect  s p e c t r o p h o t o m e t r y  of R N A  
hydro lyza te  has been worked ou t ;  however ,  i t  is l i t t le  
used, for the  t r e a t m e n t  of the  resul ts  is r a the r  int r icate ,  
and moreover  the  de te rmina t ion  in the  presence of sub- 
stances absorbing in UV is inaccurate .  

Polarographic  me thods  for the  de t e rmina t ion  of the  
components  of nucleic acids were used for the  first  t ime  by  


