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S U M M A R Y  
* 

Tilorone hydrochloride labelled with carbon-14 in pos i t ion  
9 was synthesized i n  8 steps on 0.5 millimolar scale. S tar t ing  
from biphenyI-2-carbo~ylic-~~C-acid ( I ) ,  f l~orenone-9 '~C ( I I l  

and f l u o ~ e n - 9 ~ ~ C  ( I I I )  were prepared by established radioche- 
14 mica1 procedures I ,  2,31 . Sulfonation of I15 gave f luoren-3 C- 

2,7-disul fonic  acid ( IV) ,  which was converted t o  i t s  potassium 

s a l t  and oxidized with KMnO t o  obtain 9-om-9 C-disulfonic 

acid d ipo tass im  sa l t  ( V I  in y ie lds  o f  60% and 80% respecti-  
vely.  This uas fused wi th  NaOH a t  325OC t o  get 4,4'-dihydroxy- 
biphenyl-2-carbo~ylic-~~C-acid (IVl in 67% y i e ld .  V I  on deiiy- 

dration with ZnCIZ gave 2,7-dihydro~y-9-oxo-fluoren-9 
with 82% y ie ld .  

14 
4 

14 
C ( V I I )  

Condensation of VII with 2-diethylaminoethyl chloride in 
presence of KOH resulted in the  synthesis of the t i t l e  compound 
in overall  y ie ld  of 15% based on the amount 0.F I used. 

Characterisation data t o  es tabl i sh  t 'te chemical and radio- 

chemical purity are included. The labelled preparation showed 
the same biological a c t i v i t y  [ 161 as an authentic specimen [ 231 
o f  the inac t ive  compound. 
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* Tilorone hydrochloride is the  nonproprietary name of t h e  t i t l e  
compound adopted i n  the  United S ta t e s .  



282 V .  P. Gaur and A. Wacker 

INTRODUCTION 

T i l o r o n e  hydrochlor ide ,  the w a t e r  s o l u b l e  d ihydrochlor ide  s a l t  of 
2 ,7-bis  [2-(diethylamino)ethoxy] fluoren-9-one, i s  a broad-spectrum 

a n t i v i r a l - a g e n t  [6], e f f e c t i v e  i n  v i v o  a g a i n s t  v i r u s e s  of  bo th  RNA 

and DNA groups [7] . I t  i s , i n  a d d i t i o n ,  t h e  f i r s t  recognized syn- 
t h e t i c  s m a l l  molecular  weight subs tance  t h a t  is an o r a l l y  a c t i v e  

inducer  of i n t e r f e r o n  [8,9] . 
Anti-tumour a c t i v i t y  of  t i l o rone  hydrochlor ide  a g a i n s t  Walker 

carcinosarcoma 256, t h e  r e t i c u l u m  ce l l  sarcoma A-RCS [ lo] ,  E h r l i c h  

carcinoma s o l i d  tumour, and F r i e n d  Leukemia Virus  [ll] has been 
repor ted .  

According t o  Munson e t  a 1  [ll] t i l o r o n e  hydrochlor ide  showed 
a n t i b a c t e r i a l  a c t i v i t y  i n  v i v o  a g a i n s t  S.aureus,enhanced immuno- 
l o g i c  response t o  s h e e p  r e d  blood cells as measured by  J e r n e  plaque 

technique  and produced marked s t i m u l a t i o n  of phagocyt ic  a c t i v i t y  of 

t h e  r e t i c u l o e n d o t h e l i a l  system as measured by  t h e  v a s c u l a r  c l e a r a n c e  

of c o l l o i d a l  carbon and phagocyt ic  uptake of 51Cr sheep e r y t h r o c y t e s  
i n t o  t h e  major r e t i c u l o e n d o t h e l i a l  organs. 

Rohovsky et  a1 [12] have r e p o r t e d  t h a t  t i lorone hydrochlor ide ,  on 
o r a l  a d m i n i s t r a t i o n ,  caused v a c u l a t i o n  and g r a n u o l a t i o n  of  p e r i -  

p h e r a l  l eukocytes  i n  t h e  mouse, ra t ,  dog and monkey accompanied by  
t h e  accumulat ion of a b a s o p h i l i c  material  i n  t h e  Kupffer ce l l s  of 
the l i v e r  and macrophages of  t h e  s p l e e n  and lymph nodes i n  t h e  

mouse; rat, and dog. 
Even though the e f f e c t i G e n e s s  of t i l o r o n e  hydrochlor ide  a s  an 

a n t i v i r a l  a g e n t  i n  man i s  s t i l l  c o n t r o v e r s i a l  [13,14,15], t h e  

knowledge of i ts  mode of a c t i o n  i n  mice [16] is of fundamental 
importance i n  t h e  s e a r c h  of s i m i l a r  compounds s u i t a b l e  f o r  a p p l i -  

c a t i o n  t o  human v i r u s  t h e r a p y  and prophylaxis .  

A l l  attempts made u p t o d a t e  t o  i n v e s t i g a t e  t h e  mode of a c t i o n  of 
t i l o r o n e  hydrochlor ide  [13-203, c a r r i e d  out  wi th  u n l a b e l l e d  com- 
pound, appear t o  sugges t  [17] t h a t  t i l o r o n e  hydrochlor ide  must be 

conver ted  i n  v i v o  t o  some m o r e  a c t i v e  molecular  species b e f o r e  it 
may be e f f e c t i v e  as inducer  of i n t e r f e r o n  i n  cel l  c u l t u r e s  i n  v i t r o .  

T o  i n v e s t i g a t e  some of  t h e s e  molecular  aspects of mechanism of 
a n t i v i r a l  a c t i v i t y  of t i l o r o n e  hydrochlor ide ,  s y n t h e s i s  of  carbon-14 
l a b e l l e d  p r e p a r a t i o n  w a s  undertaken.  
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EXPERIMENTAL PROCEDURES 

The sequence of r e a c t i p n s  used t o  s y n t h e s i z e  t i l o r o n e  hydro- 
c h l o r i d e  a r e  o u t l i n e d  i n  F igure  1. 

Synthes is  of  fluoren-914C (111) has been r e p o r t e d  [1,2,3]. 

React ion r o u t  t o  o b t a i n  2,7-dihydroxy-9-oxo-fluoren ( V I I )  from 

f l u o r e n  (111) has  been d e s c r i b e d  by  c o u r t o t  i n  1930 f o r  t h e  c o l d  
s y n t h e s i s  [4 ] .  These procedures  had t o  be c o n s i d e r a b l y  modif ied by  
us  t o  m e e t  our  requirements  of h i g h e r  y i e l d s  a t  microprepara t ive  

scale. Condensation of  V I I  w i t h  2 -ch lor - t r ie thylamin  t o  o b t a i n  
t i l o r o n e  w e r e  i n i t i a l l y  conducted by  us  w i t h  sodium e t h y l a t e  i n  

a b s o l u t e  e t h a n o l  by  h e a t i n g  under r e f l u x  f o r  24 hours. But s i n c e  i n  
subsequent  experiments  t h e  condensat ion c a r r i e d  out  i n  t o l u e n e  [5] 
i n  presence of potassium hydroxide proved d e f i n i t e l y  s u p e r i o r  i n  

y i e l d s  t h e  procedures  were a c c o r d i n g l y  modified. 

14 Fiq.1: Sequence of  r e a c t i o n s  f o r  t h e  s y n t h e s i s  of  t i l o r o n e - 9  C.HC1 
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Fluoren-914~-one (11) [I1 . 
99 mg (0.5 mM, 100 (1Ci) of  biphenyl-2-~arboxylic-~~C-acid (New 

England Nuclear,Boston,Mass.) were mixed wi th  330 (11 of a s o l u t i o n  

o f  2.2 m l  of  c o n c e n t r a t e d  s u l f u r i c  a c i d  and 0.4 m l  of  water .  The 
mixture  w a s  h e a t e d  a t  85OC f o r  10 minutes ,  t h e n  poured i n t o  a 
mixture  of  ice and w a t e r ,  and t h e  c rude  product  w a s  f i l t e r e d  o f f .  

Yie ld  87.2 mg, 96%. 

Fluoren-914C (111) [ 2 r 3 1 .  
A mixture  of  90 mg of 11, 65 mg of potassium hydroxide,  1 m l  of  

d i e t h y l e n g l y c o l  and 0.2 m l  of  85% hydraz ine  h y d r a t  was r e f l u x e d  f o r  
about  3 hours .  The n e a r l y  colorless s o l u t i o n  w a s  cooled  and poured 

i n t o  w a t e r  and t h e  product  w a s  f i l t e r e d  off.  Y i e l d  73.97 mg, 90%. 

2 .7-d isu l fonic  a c i d  d ipotass ium sal t  of  f l ~ o r e n - 9 ~ ~ C  (IV) . 
I n  a s t a n d a r d - j o i n t  m i c r o f l a s k  of  1 m l  vol.,  73 mg of LV w e r e  

mixed w i t h  1 5 0  p,1 of  conc. s u l f u r i c  a c i d .  The f l a s k  was a t t a c h e d  
t o  a r o t a r y  e v a p o r a t o r  and immersed i n  a w a t e r  b a t h  prehea ted  t o  

85OC. Under s u c t i o n  w i t h  a w a t e r - a s p i r a t o r ,  t h e  f l a s k  was r o t a t e d  

i n  t h e  water-bath f o r  about  7 m i n u t e s ,  t h e n  al lowed t o  cool t o  room 
tempera ture  (The r e a c t i o n  mixture  s o l i d i f i e d  i n t o  a grey-white  h a r d  

mass), t r e a t e d  w i t h  ice t o  a vol .  of about  0.8 m l  and t h e  s o l u t i o n  

r i l t e r e d  o f f .  200  mg of KC1 were added and t h e  mixture  h e a t e d  on a 
steam b a t h  f o r  30 minutes .  A f t e r  l e t t i n g  t h e  mixture  s t a n d  overn ight  
i n  dn ice-box, t h e  p r e c i p i t a t e d  material w a s  c o l l e c t e d  on a g l a s s -  

s i n t e r e d  f i l t e r  p l a t e  and resuspended i n  3 m l  of  wacer. '1:e suspen- 
s i o n  w a s  h e a t e d  on a steam-bath, made a l k a l i n e  wi th  potassium c a r -  
bonate  and f i l t e r e d .  By adding e q u a l  vo l .  of s a t u r a t e d  potassium 

c h l o r i d e  s o l u t i o n  t h e  s a l t  I V  w a s  a l lowed t o  p r e c i p i t a t e  i n  ice-box 
and t h e  product  f i l t e r e d  o f f .  The a i r - d r i e d  product  t h u s  obta ined  

weighed 139 mg and proved t o  be o n l y  73% i n  p u r i t y  when analyzed 

w i t h  t h e  h e l p  of  W-spec t roscopy ( E x t i n c t i o n  of  20 w/ml of pure I V  

i n  water a t  279 nm = 1.54 i n  1 c m  t h i c k  c u v e t t ) .  The product  w a s  
r e c r y s t a l l i z e d  b y  d i s s o l v i n g  i n  1 m l  of  20% KC1 s o l u t i o n  and l e t t -  
ing  it s t a n d  a t  5OC overnight.94.7 mg of  I V  w i t h  a p u r i t y  of  above 
95% w e r e  ob ta ined .  This  r e p r e s e n t e d  a y i e l d  of  60 %. 
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2,7-disulfonic ac id  dipotassium s a l t  of f l ~ o r e n - 9 ~ ~ c - o n e  (v) . 
94.7 mg of I V  were dissolved i n  2 m l  of water by heating. A 

so lu t ion  of 50 mg of potassium permanganate i n  1 m l  of water was 
added i n  such a manner t h a t  t h e  temperature of t he  mixture remained 
between 2 2  and 25OC. The mixture w a s  le t  s t and  overnight a t  r.t. 
and f i l t e r e d .  The f i l t e r  cake of Mn02 was washed with hot  w a t e r ,  
the  f i l t r a t e  and the  wash-water were combined and evaporated t o  a 

vol. of 1 m l ,  and t h e  concentrated so lu t ion  let  s tand  a t  5OC f o r  

severa l  hours. The p rec ip i t a t ed  product was f i l t e r e d  of f  and a i r -  
dried.  88.7 mg of V with a p u r i t y  of about 85% were obtained-Based 

on t h e  content of p u r e  substance t h i s  represents  a y i e ld  of 8Wh. 

The product so obtained was d r i ed  i n  vacuum and used f o r  t h e  next 

s t e p  without f u r t h e r  pu r i f i ca t ion .  

4,4' -dihydroxybiphenyl-2-~arboxylic-~~C-acid ( V I )  

88.7 mg of crude VI w e r e  added i n  s m a l l  por t ions  t o  200 mg of 
molten NaOH preheated t o  a temperature of 30OoC. The temperature 

was slowly r a i sed  t o  325OC. The fus ion  mixture was cons tan t ly  
s t i r r e d  with a n ick le  spa tu l a  t o  ensure thorough fus ion  and t o  con- 

t r o l l  t he  foamimg. Af te r  about 7 minutes, t h e  mixture was taken out 
of t h e  metal-bath and le t  cool t o  room temperature. The cooled mix- 

t u r e  was dissolved in  1.2 m l  of w a t e r  and a t  0 C made s t rong ly  

a c i d i c  with 0.4 m l  of conc. HC1. The p rec ip i t a t ed  product was l e t  
s tand ,  f i l t e r e d ,  washed with l i t t l e  cold water and thoroughly d r i ed  

in  vacuum exica tor .  The crude product, 31.8 mg, which proved t o  be 
about 9C% i n  p u r i t y  was used f o r  t he  next s t e p  without f u r t h e r  

pu r i f i ca t ion .  Yield of V i  was 67.5%. 

0 

2,7-dihydro~y-9~~C-9-fluorenone ( V I I )  

I n  an aluminium oxide c ruc ib le ,  31.8 mg of V I  were added i n  bulk 
t o  about 70 mg of anhydrous ZnCl preheated t o  a temperature of 12OoC 

With t h e  he lp  of a g l a s s  rod t h e  components w e r e  thoroughly mixed 

and t h e  temperature slowly r a i sed  t o  225Oc and he ld  a t  t h i s  temp. 

f o r  about an hour. During t h i s  period t h e  fused m a s s  was cons tan t ly  
scratched with t h e  g l a s s  rod and homogenized t o  ensure quan t i t a t ive  

reac t ion .  The reac t ion  mixture which a f t e r  a b r i e f  spell of 

sofe ten ing  tu rns  i n t o  a deep red  d ry  mass is  taken up i n  10 ml of 
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water, heated s h o r t l y  t o  b o i l i n g , l e t  s tand  a t  room temperature, and 

t h e  product f i l t e r e d  of f .  Yield 23.2 mg of V I I  with a p u r i t y  of 
about go”/. a s  judged by u l t r a v i o l e t  analysis.This represents  a ca l -  

cu la ted  y i e ld  of W A  based on t h e  amount of pure content of V I  used. 
The crude product was employed f o r  t h e  next condensation without 

f u r t h e r  pu r i f i ca t ion .  

2,7-bis [ 2- (diethylamino) ethoxy] f l ~ o r e n - 9 ~ ~ C - o n e  dihydrochloride 
(Tilorone-9 14  C hydrochloride ( V I I I )  151 

23.2 mg of crude V I I  w e r e  added t o  a so lu t ion  of 47 mg of KOH i n  

1 2 0  ~1 of water. 72.2 mg of 2-diethylaminoethyl ch lor ide  hydrochlo- 
r i d e  with 2 1 0  ~1 of to luene  were a l s o  mixed. The mixture was r e f -  

luxed overnight, under s t i r r i n g ,  over a sand-bath with a temp. of 
1 2 0 O C .  The next morning, t he  hot mixture was brought t o  room temp. 

by t h e  addi t ion  of 0.2 m l  of ice-water. The toluene-phase conta i -  
ning t h e  major por t ion  of t h e  des i red  product was separated. Water 

phase w a s  ex t r ac t ed  with 2 m l  por t ions  of toluene as long as the  

toluene e x t r a c t  showed s i g n i f i c a n t  amount of ex t r ac t ab le  radio- 

a c t i v i t y .  The toluene-phases were a l l  combined,evaporated t o  a vol.  

of 2 m l .  and washed twice with 2 m l  por t ions  of s a tu ra t ed  NaCl 

so lu t ion ,  d r i ed  with anhydrous MgS04, f i l t e r e d  and evaporated t o  
dryness with mild heat.  The r e s idua l  o i l  (ti1orone-9l4C f r e e  base) 
was d r i ed  a t  6OoC under vacuum f o r  30 minutes, dissolved i n  0.2 m l  
of absolu te  methanol and e t h e r e a l  hydrogen ch lor ide  added u n t i l 1  

t h e  so lu t ion  w a s  s t rong ly  ac id ic .  The hydrochloride salt  of t i l o -  

rone separa ted  out a s  a voluminous p r e c i p i t a t e  of orange co lor ,  o r  
as  a t h i c k  yellowish-brown syrup. Dry e t h e r  was added and the  
co lo r l e s s  e t h e r e a l  supernatent was decanted of f .  The process was 

repeated 3 or 4 t i m e s  t o  ensure complete removal of any excess 

amount of e t h e r e a l  hydrogen ch lor ide .  The crude product was d i s so l -  
ved i n  0.5-1.0 m l  of isopropanol and minimum amount of absolu te  me- 
thanol,  and poured i n  a beaker containing absolu te  e the r .  The hydro- 

ch lor ide  s a l t  of t i l o r o n e  separa ted  out a s  an orange-colored f loc -  

cu len t  p r e c i p i t a t e .  It was co l l ec t ed  by f i l t ra t ion ,washed  with an- 
hydrous e t h e r  and d r i ed  overnight i n  a vacuum oven a t  7OoC. 38.1 mg 

of V I I I ,  m.p. 21$-22Ooc were obtained.Based on t h e  amount of V I I  

used t h i s  represented a y i e l d  of about 8@A. The product was f u r t h e r  

pu r i f i ed  and charac te r ized  as  follows. 
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14 PURIFICATION AND CHARACTERIZATION OF TILORONE-9 C HYDROCHLORIDE. 

The crude tilorone-914C hydrochloride was charac te r ized  t o  de te r -  
mine i ts  chemical and radiochemical pur i ty .  The chemical p u r i t y  a s  

indicated by in f r a red  and u l t r a v i o l e t  ana lys i s  (Fig.2) appeared t o  

be ind is t inguishable  from an au then t i c  reference standard,  although 
t h e  melting poin t  was 6-8 centigrade degrees lower. 

Radiochemically, t h e  product behaved the  same a s  au then t i c  t i l o -  

rone hydrochloride i n  s i x  t h i n  l aye r  chromatography (TLC) systems 
(Appendix-systems A,B,C,D,E,  and F ) ,  i n  paper e lec t rophores i s  (PE), 
and i n  paper chromatography (PC) i n  systems C and E. However, t he  

radiochemical p u r i t y  was estimated a t  only 93%. In  high-voltage PE 

a radiochemical impurity amounting t o  approximately 1.5% of the  

amount of sample applied was de tec ted  with an e l ec t rophore t i c  mo- 

b i l i t y  almost twice t h a t  of t he  major component. Two add i t iona l  

components containing 1.6% and 2.3% of t h e  t o t a l  r a d i o a c t i v i t y  and 
with e l ec t rophore t i c  mob i l i t i e s  lesser than t h a t  of t i l o r o n e  hydro- 
ch lor ide  were a l s o  detected.  

I n i t i a l  at tempts t o  pu r i fy  t h e  prepara t ion  by r e c r y s t a l l i z a t i o n  

f a i l e d  t o  remove the  major impur i t ies .  However, t h e  product was 
pu r i f i ed  as  follows: 30  g of aluminium oxide ( a c i d i c , a c t i v i t y  I ,  

Merck A.G,Darmstadt) was added slowly t o  a 50 c m  1 cm column equi- 

pped with a s i n t e r e d  g l a s s  base and a stop-cock and containing 22 
m l  of isopropanol a s  developing so lvent .  The adsorbent was allowed 
t o  s e t t l e  overnight. Excess so lvent  drained from the  column amoun- 

t e d  t o  1.5 m l .  leaving a hold-up vol. of 20.5 m l .  38 mg of crude 
tilorone-914C hydrochloride dissolved i n  minimum amount of iso-pro- 
panol, o r  a mixture of methanol and isopropanol,  was placed on the  

column and developed with isopropanol. Each of t h e  column e l u a t e  
f r ac t ions  was analysed f o r  carbon-14. The r e s u l t s ,  i l l u s t r a t e d  i n  a 

radiochromatogramm i n  Fig.2, show t h a t  t h e  minor component i n  pool 
A containing 1.5% of the  t o t a l  r a d i o a c t i v i t y  appeared almost immidi- 

a t e l y  a f t e r  t he  co l l ec t ion  of t h e  hold-up vol. ( e lu t ion  Vo1.30-45ml) 

and was followed c lose ly  by t h e  major carbon-14 peak. 
The e l u a t e  f r ac t ions  of t h e  major carbon-14 peak were pooled t o -  

ga ther  s epa ra t e ly  i n  p a r t s  B, C, and D ,  t h e  so lvent  evaporated, t he  
res idue  taken up i n  1 m l  d ry  e t h e r ,  t r e a t e d  with equal vo l .  of ethe- 
- r ea l  hydrochloric ac id ,  and the  orange-colored p r e c i p i t a t e  f i l t e r o d  
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1. Color Orange /.. 
2 .  Melt ing p o i n t  218-220Oc. u J' 1. 

4. W-analys  is. 

,' - 
" \ 

3 .  Mixed m e l t i n g  p o i n t  218-22OOC. '+ 3-  i' i. - 
\ /' 

max H2° 269 mu, Eytm=162L C -.-*bm;-.. '%.- 

5 . IR-analys is. i d e n t i c a l  wi th  r e f r .  \- 

6.  TLC-analysis.(Sys.C) R f :  0.68;Sys.D-0.46 -6' - 
7 .  Paper chromatograph. i d e n t i c a l  wi th  t h e  I 0 :nz 

ftl% - - b a,nd e l e c t r o p h o r e t i c  a u t h e n t i c  r e f e r e n c e  

a n a l y s i s .  standard.PC/D:Rf .57 "GHr), ('4;" 
7.40 ZCO I## 3M 

++ mixed with t h e  i n a c t i v e  r e f e r e n c e  (1 :I). 
Wave l e n g t h  i n  mp--- 
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o f f ,  washed w e l l  wi th  d r y  e t h e r  and d r i e d  i n  vacuum oven a t  70°C. 

0.57 mg, 19.0 mg, 7 . 6  mg and 2.5 mg d r y  subs tance  from pools  A,B,C 

and D were obta ined  r e s p .  These f r a c t i o n s  were ana lysed  f o r  carbon 

y i e l d  and f o r  radiochemical  p u r i t y  by TLC, PC and PE. The r e s u l t s  
summarized i n  a t a b l e  i n  Fig.2 i n d i c a t e d  t h a t  pool  B conta ined  

t i l 0 r o n e - 9 ~ ~ C  hydrochlor ide  wi th  radiochemical  p u r i t y  g r e a t e r  than 

9%. C h a r a c t e r i z a t i o n  d a t a  of t h i s  f r a c t i o n  a r e  summarized i n  t a b l e  

1. Attempts t o  separate pure t i l o r o n e  hydrochlor ide  from less pure 

f r a c t i o n s  C and D are be ing  cont inued.  

14 
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APPENDIX: CHROMATOGRAPHIC METHODS 

Tilorone-914C hydrochlor ide  and t h e  carbon-14 l a b e l l e d  i n t e r -  
mediates  V I  and V I I  (Fig.1) w e r e  c h a r a c t e r i z e d  t o  e s t a b l i s h  t h e i r  

chemical i d e n t i t y  and radiochemical  p u r i t y  by u s i n g  t h e  fo l lowing  
t h i n  l a y e r  chromatography (TLC) systems shown i n  t h e  t a b l e  below. 
The compounds were chromatographed on t h i n  l a y e r s  o f  aluminium 

oxide (Merck, Art.5550/0025),cellulose ( C a r l  S c h l e i c h e r  & Schii l l ,  
A1440) and s i l i ca  g e l  (Schl .&Schul l )  t h i n  l a y e r s  u n t i l 1  t h e  s o l v e n t  

f r o n t  w a s  15 c m  from t h e  start .  The  chromatogramms were scanned f o r  

carbon-14 by measuring CPM on each of t h e  1 cm s e c t i o n s  c u t  a long  
t h e  chromatographic l a n e  from the o r i g i n  t o  t h e  s o l v e n t  f r o n t .  

Beckmann Model LS-100 l i q u i d  s c i n t i l l a t i o n  spectrometer w a s  used t o  
measure amounts of  carbon-14 on each of the 1 c m  s e c t i o n s  u s i n g  

dioxan s c i n t i l l a t o r .  Radio-chromatographic p r o f i l e s  were cons t ruc-  

t e d  and t h e  radiochemical  p u r i t y  of t h e  product  w a s  es t imated .  

THIN LAYER CHROMATOGRAPHIC SYSTEMS 

System Medium Solvent  composition 
A Al-0,-neutral Chloroform: and Ch1oroform:Methanol (1:l) 

B A1203  , , Chloroform-Acetic acid-Acetone ( 5 : l : l )  

C A1,0, ,, n-butanol-Acetic acid-water  (7:1:2) 

- J  

D C e l l u l o s e  Solvent  system C 

E C e l l u l o s e  n-butanol-water (86:14) 

F SILICA GEL Solvent  composition C 

The a u t h o r s  wish t o  thank  Dr.A. Richardson of  Merrel Nat iona l  

l a b o r a t o r i e s  f o r  h i s  v a l u a b l e  s u g g e s t i o n s  and cont inued  interest  
i n  t h e  s y n t h e s i s ,  M r S . W  Dijring and Mr.B Ivankovic  f o r  t h e i r  e x p e r t  

t e c h n i c a l  a s s i s t a n c e .  
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