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SUMMARY 

Reaction of triethyl ~rtho[~~C]formate (2) with 2-amino-l-(5-amino-ltJ- 
imidazol-4-y1)ethanone dihydrochloride (2) in the presence of molecular sieves 
4A gave 6,7-dihydr0[5-~~C]imidazo[4,5-~][1,3]diazepin-8(3~)-one hydrochloride 
monodimethyl sulfoxide (3) (radiochemical yield, 60%). The latter was 
persilylated with bis(trimethylsily1)trifluroacetamide (4) and glycosylated 
with 2-deoxy-3,5-di-~-~-toluoyl-~-D-erythro-pentofuranosyl chloride (6 )  to 
give a mixture from which the 3-N-B-glycosylated product 8 was isolated by 
chromatography and crystallization (13%). Deprotective saponification with 
methanolic sodium methoxide and subsequent sodium borohydride reduction of 
the 8-keto function gave a (!,z)-mixture from which the desired (!)-isomer, 
[5-14C]pentostatin (2). was isolated by preparative HPLC over a C18 column, 
desalting with Diaion-HP20, and subsequent crystallization (39%). 

Key Words: Antileukemic agent, adenosine deaminase inhibitor, 
6,7-d ihydr0[5-~~C] imidazo[4,5-~] [1 ,3]d iazepin-8(3~)-one,  [5-14C]pentostatin. 

INTRODUCTION 

Pentostatin (Z),l a selective and highly potent inhibitor of the enzyme 
adenosine deaminase (ADA), originally derived from fermentation by Dion, Ryder, 

Woo, g a.2 of these laboratories, has generated considerable interest as an 
agent in anticancer and antiviral c h e m ~ t h e r a p y . ~ - ~  

possible codrug for enhancing the anticancer and antiviral activities of various 

adenine nucleosides, by inhibiting the deaminative inactivation of these 

It has shown efficacy as a 

* 
This paper is dedicated to Professor Kenneth L. Rinehart, Jr., in honor 
of his 60th birthday. 

0362-4803/90/040445 - 10$05.00 
0 1990 by John Wiley & Sons, Ltd. 

Received October 20, 1989 



446 P. W. K. Woo and H.  T. Lee 

H 

1 

?TMS 

t 

(ElO)&H 
2 

Molecular Sieves 4A 
L 

2HCI DMSO 3EtOH + 

0 

H 

9 

RO 

CF&=NTMS Bl 6 = Me-@- 

(TMS= -SiMe3) 

4 
or other forms of 
persilylated 3 

5 

NaBH4 
___) 

I 
HO 

1p 

therapeutic a c ~ e n t s . ~ ~ ' ~ ' ~  More importantly, 

+ 

1 :I CzH4CIZ - CHsCN, 
SnCI4. -35" C 

U 

NaOMe - 
MeOH 
- 

I 
HO 

HO 
11 

inhibitor of cellul r ADA 

essential for the growth and function o f  lymphocytes, both normal as well as 

malignant, it has been found effective in the treatment o f  a variety o f  lymphoid 

rnalignancies.6'7 

hairy cell 

Indeed, pentostatin is potentially t h e  agent o f  choice against 
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Various t r i t i u m  o r  C-14 labe led  pen tos ta t i ns  have been repor ted 

prev ious ly .  The former inc lude [3H(G)]pentostatin by t r i t i u m  exchangeloa 

and [8-3H]pentostat in by chemical mod i f i ca t i ons .  lob The l a t t e r  have been 

obta ined through b iosynthes is  w i t h  var ious C-14 labeled precursors, such as 

[ 14C(U)]adenine, [ 14C(U)]adenosine, lla 

7 and 1' pos i t i ons ) ,  and [3-14C]serine (which l abe led  the  2,  5, and 5' 

pos i t i ons ) .  lib 

undertaken t o  prov ide,  a t  reasonable cost ,  a C-14 labe led  form o f  t he  drug 

f o r  pharmacokinetics and metabolism studies. 

[1-14C]ribose (which l abe led  the  

We r e p o r t  he re in  the  synthes is  o f  [5-14C]pentostatin, 

RESULTS AND DISCUSSION 

The synthesis (1 t o  2) was an adaptat ion o f  t he  chemistry developed by 

Baker, Showalter, Chan, and Putt,12 which t h e o r e t i c a l l y  should a l l o w  s e l e c t i v e  

l a b e l i n g  a t  several p o s i t i o n s  of 2. 
C-5 by r e a c t i o n  o f  t r i e t h y l  ~ r t h o [ ~ * C ] f o r m a t e  (2) w i t h  Z-amino-l-(5-amino- 

1lj-imidazol-4-yllethanone dihydrochlor ide (1; prepared i n  s i x  steps from 

4-methy1-5-nitro-l~-imidazole). 

prepared according t o  Oae, e t  a l .  ;13 i t  i s  repo r ted l y  unstable i n  neat form 

and the re fo re  must be used as soon a f t e r  p repara t i on  as poss ib le .  

Presently, t he  l a b e l  was in t roduced t o  

Reagent 2, a v a i l a b l e  commercially, could be 

A major problem i n  t h i s  key l a b e l i n g  step (1 t o  3 )  i s  the r e v e r s i b i l i t y  

of the r e a c t i o n  and hence the  poss ib le  need t o  use a l a rge  excess o f  t he  

reagent t r i e t h y l  orthoformate, which would render the  r e a c t i o n  imprac t i ca l  

f o r  l abe led  synthesis. Thus, according t o  publ ished procedure, a f i v e f o l d  

excess o f  t r i e t h y l  orthoformate was used t o  r e a c t  w i t h  1, g i v i n g  unlabeled 2 
i n  80% y i e l d .  

reagent conserved by the use o f  molecular sieves 4A, which drove t h e  r e a c t i o n  

e q u i l i b r i u m  t o  the product s ide  by removal o f  t he  by-product ethanol. 

Fracture of molecular sieves was minimized by r o t a t i n g  the  r e a c t i o n  mixture 

i ns tead  o f  s t i r r i n g .  

sieves was i s o l a t e d  i n  a radiochemical y i e l d  o f  60%, which could have been 

h igher  w i t h  ref inements i n  r e a c t i o n  t ime and work-up condi t ions.  

The problem was overcome and t h e  h i g h l y  expensive l abe led  

Thus product  2 con ta in ing  about 30% o f  powdered molecular 
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The y i e l d  i n  the  o v e r a l l  synthesis was l i m i t e d  by the y i e l d  i n  the  

g l ycosy la t i on  steps (3 t o  8).  

improvement s tud ies,  achieved a 30% y i e l d  of unlabeled g. I n  the present 

study, the combined y i e l d  o f  z and 8 was 46% i n  an i n i t i a l  2.56 mmol run b u t  

dropped t o  on ly  26% i n  the scale-up 8.56 mmol run  using some changes o f  

condi t ions.  

and 8, which had i d e n t i c a l  R f  values, gave the  des i red  p u r i f i e d  8 i n  a 

combined 13% radiochemical y i e l d  from the  two runs, which obv ious ly  d i d  no t  

represent the optimum poss ib le .  

Showalter al-.,l2 i n  t h e i r  extensive process 

C r y s t a l l i z a t i o n  o f  the chromatographical ly p u r i f i e d  mixture o f  2 

Oeprotection of 8 was convenient ly  c a r r i e d  ou t  us ing sodium methoxide i n  

methanol t o  g i ve  2. 
both a t  room temperature and a t  -7OC. 

s t e r e o s e l e c t i v i t y  was observed by us ing the  lower temperature, t h e  r a t i o  of 

-- 10/11 being approximately 46/54. The two components were then separated 

c lean ly  by HPLC o f  the mixture,  i n  po r t i ons ,  us ing a C18 p repara t i ve  column. 

Reduction o f  2 w i t h  sodium borohydride was c a r r i e d  ou t  

However, no s i g n i f i c a n t  improvement i n  

A convenient and e f f i c i e n t  procedure was developed f o r  d e s a l t i n g  the 

p u r i f i e d  11 from HPLC eluates. 

p r e f e r e n t i a l l y  absorbed onto 0iaion-HP20l5 and e l u t e d  w i t h  57% aqueous methanol 

The recovery was 90 t o  95%. 

high y i e l d  rea l i zed ,  39% (radiochemical),  i n  t he  conversion o f  8 t o  t he  

s ing le  c r y s t a l l i n e  8R isomer, [14C]pentostat in (z), o f  over 99% p u r i t y .  

The compound i n  a concentrated s o l u t i o n  was 

This  procedure con t r i bu ted  s i g n i f i c a n t l y  t o  the 

EXPERIMENTAL 

T r i e t h y l  ~ r t h o [ ~ ~ C ] f o r m a t e  was purchased from Chemsyn Science 

Laboratories (Lenexa, Kansas). R a d i o a c t i v i t y  was determined i n  a Packard 

Tri-Carb 4530 l i q u i d  s c i n t i l l a t i o n  spectrometer us ing Beckman Ready-Sotv MP as 

the counting medium. TLC p la tes ,  E. Merck s i l i c a  gel 60 F-254, were scanned 

on a Ber tho ld LB2832 automatic TLC l i n e a r  analyzer. Column chromatography 

was performed w i t h  E. Merck s i l i c a  ge l ,  230-400 mesh. 

2-Oeoxy-3,5-di-O-p-toluoyl-a-D-erythro-pentofuranosyl c h l o r i d e  (6). The - - ~  - - - -  
procedure o f  Bhat14 was fo l lowed w i t h  minor modi f icat ions.  

r i bose  was converted, through methyl furanosides format ion and acy la t i on ,  t o  an 

Thus, 2-deoxy-Q- - 
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anomeric mix ture o f  methyl 2-deoxy-3,5-di-~-p-toluoyl-~(~)-~-erythro-pento- 

furanosides (6, C1 = OMe; and, C1 = H, 1 - H  = OMe); p u r i f i c a t i o n  by c r y s t a l l i z a -  

t i o n  and chromatography gave the c r y s t a l  l i n e ,  higher-Rf anomer (22%) and a 

m ix tu re  con ta in ing  both anomers (61%) ( R f  i n  hexane:ether-1.4:1, 0.43, 0.36). 

The l a t t e r  mix ture o f  anomers was then converted t o  c r y s t a l l i n e  6 (76%-8%), 

mp 112.5-115"C, which was kept  under argon a t  -20°C t o  minimize decompositions. 

6,7-Di hydro[+ 14C] imidazo[4,5-d][1,3]diazepi - n-8( 3H)-one Hydrochloride - 
Monodimethyl Sul fox ide (3). 

ground and d r ied ,  i n  121 m l  o f  OMSO (dimethyl su l fox ide ;  p rev ious l y  d r i e d  

w i t h  molecular sieves 4A), was degassed a t  0.5 t o r r  f o r  about t e n  minutes. 

Molecular sieves 4A (p rev ious l y  d r i e d  f o r  f o u r  hours a t  350°C) were added, and 

the  stoppered f l a s k  was r o t a t e d  by securely a t tach ing  it t o  a r o t a t i n g  

evaporator f o r  two hours. 

12.3 mmoles, 700 m C i )  was added, and the  r e a c t i o n  was r o t a t e d  f o r  one hour, 

a t  which t i m e  NMR i nd i ca ted  the  presence o f  2 (68.23, s; 8.07, s; 4.33, s) ,  a 

t race  amount o f  e t h y l  formate (64.15, q), and the  absence o f  t r i e t h y l  

orthoformate (65.14, 5). Unlabeled t r i e t h y l  orthoformate (1.39 9, 

9.37 mmoles) was added, and the  r e a c t i o n  mixture again ro tated.  W i th in  t w o  

hours a f t e r  the a d d i t i o n  o f  t he  unlabeled reagent, s o l i d  1 appeared t o  have 

mostly d isso lved and product  3 had s t a r t e d  t o  p r e c i p i t a t e .  

cont inuously  f o r  t en  hours, then occasional ly  du r ing  two days, t he  r e a c t i o n  

mixture,  which had turned very dark, was t r a n s f e r r e d  by p o s i t i v e  argon 

pressure through bent g lass tub ing  t o  a medium-porosity s i n t e r e d  g lass funnel 

under an atmosphere o f  n i t rogen ,  care being taken t o  avoid t r a n s f e r  o f  t he  

beads o f  molecular sieves. 

DMSO, then w i t h  ether  t o  wash o f f  t he  l a r g e l y  immiscible DMSO. 

then d r i e d  a t  0 . 1  t o r r  a t  65°C f o r  seven hours t o  g i ve  about 4.4 g o f  crude 

[14C] 3. 
f i n e l y  powdered form), was otherwise homogeneous according t o  NMR. 

s tored under d r i e d  argon a t  -20°C. 

A mix ture o f  4.57 g (21.4 mmoles) o f  1, f i n e l y  - 

T r i e t h y l  ~ r t h o [ ' ~ C ] f o r m a t e  (2) (1.846 9, 

A f t e r  r o t a t i n g  

The s o l i d  product  was washed w i t h  a l i t t l e  d r i e d  

The s o l i d  was 

The product, though contaminated by molecular sieves (mostly i n  

It was 

Based on the  1445 mg o f  molecular sieves recovered i n  the subsequent 

r e a c t i o n  of 2 t o  5 ,  t he  s p e c i f i c  a c t i v i t y  of 37 m C i / m m o l  f o r  8 synthesized 

w i thou t  i s o t o p i c  d i l u t i o n ,  and mol w t  o f  264.74 f o r  unlabeled 3, the actual  
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weight o f  labeled 3 recovered was estimated t o  be 2.96 g, chemical y i e l d ,  

52%, and radiochemical y i e l d ,  59%. 

3-[2-Deoxy-3,5-di-0-p-toluoyl-D-erythro-pentofuranosyl]-6,7-dihydro- 

[5-14C]imidazo[4,5-d][l,3]diazepin-8(3H)-one - - (8). To a suspension o f  1006 mg 

o f  3 (101 mci, 2.56 mmoles) and 8.0 m l  o f  a c e t o n i t r i l e  ( A l d r i c h  Sureseal, 

d r i e d  w i t h  molecular sieves 4A) i n  a 25-ml round bottom f l a s k  f i l l e d  w i t h  

argon was added 3.07 g (11.0 moles) o f  N,tj-bis(trimethylsilyl)- 

t r i f l uo roace tamide  (2) ( A l d r i c h  Sureseal) and 943 mg (11.9 mmoles) o f  

p y r i d i n e  ( A l d r i c h  Sureseal, d r i e d  w i t h  molecular sieves 4A). A f t e r  s t i r r i n g  

magnet ica l ly  f o r  two days, the mixture was f i l t e r e d  through a Kimax 15-ml 

medium s in te red  g lass f i l t e r  under n i t rogen  i n t o  a 100-ml three-neck f l a s k  

equipped w i t h  a 0.5-inch magnetic bar  and f i l l e d  w i t h  argon. The f i l t e r e d  

s o l i d ,  cons i s t i ng  o f  molecular sieves, was washed w i t h  a s o l u t i o n  o f  366 mg 

o f  4 i n  3 m l  o f  a c e t o n i t r i l e ,  t he  washing being f i l t e r e d  i n t o  the  three-neck 

f l ask .  

f l a s k  was connected t o  a vacuum l i n e  f i t t e d  w i t h  a t r a p  cooled i n  l i q u i d  

n i t rogen.  

33'C, then under dynamic vacuum wh i le  the  temperature was r a i s e d  t o  60'C and 

heated a t  t h i s  temperature a t  0.15 mm Hg f o r  17 hours. The f l a s k  was cooled 

and f i l l e d  w i t h  argon. The res idua l  s o l i d  was warmed and s t i r r e d  w i t h  5 m l  o f  

d r i e d  a c e t o n i t r i l e ,  and the  spat tered s o l i d  was l a r g e l y  r i n s e d  down f r o m  the 

side o f  the f l a s k  by the  condensing vapor. 

and the  residue subjected t o  h igh vacuum a t  60'C as before. 

and d ry ing  were repeated two more times t o  g i ve  p e r s i l y l a t e d  2. 

= -  - -  

- 

The t o t a l  weight o f  molecular sieves a f t e r  d ry ing  was 322 mg. The 

The s t i r r e d  s o l u t i o n  was concentrated under s t a t i c  vacuum up t o  

The so l ven t  was then evaporated 

The coevaporation 

The f l a s k  was then q u i c k l y  f i t t e d  w i t h  a mechanical s t i r r e r  and septa, 

and 19 m l  o f  a c e t o n i t r i l e  was added. 

(4.19 mmoles) o f  anhydrous t in(1V)  c h l o r i d e  was added w i t h  s t i r r i n g  du r ing  

20 minutes. 

chlorosugar 6 i n  19 m l  o f  dichloroethane ( A l d r i c h  Sureseal, d r i e d  w i t h  

molecular sieves 4A) was added w i t h  s t i r r i n g  over 20 minutes. The reac t i on  

was s t i r r e d  v igorous ly  wh i l e  the bath temperature was r a i s e d  t o  -35'C over 

one hour. The bath temperature was then lowered t o  -48OC, and 48 m l  o f  a 

saturated s o l u t i o n  o f  sodium bicarbonate was added, and the mixture was 

A t  a bath temperature o f  -4OoC, 1.091 g 

The bath temperature was lowered t o  -45OC, and a s o l u t i o n  o f  t he  
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s t i r r e d  f o r  50 minutes. The m ix tu re  was then f i l t e r e d  through a pad o f  

C e l i t e  and the  s o l i d  washed w i t h  34 m l  o f  e t h y l  acetate. The aqueous l a y e r  

was ex t rac ted  th ree  more times w i t h  12 m l  p o r t i o n s  o f  e t h y l  acetate. The 

combined e x t r a c t s  were d r i e d  w i t h  sodium s u l f a t e  overn ight  and evaporated & 
vacuo t o  1.379 g o f  res idue which was kept  a t  -2OOC. The t o t a l  r a d i o a c t i v i t y  

was 76 m C i  (75%); TLC (8% methanol i n  chloroform) showed R f  0.67 (1 and 8; 
6 l %  o f  r a d i o a c t i v i t y ) ,  R f  0 (14.5%), and R f  0.96 (23.3%). The combined 

radiochemical y i e l d  o f  both 9- and E- anomers i n  the crude r e a c t i o n  product, 

by c a l c u l a t i o n ,  i s  thus 46%. 

S i m i l a r l y ,  8.56 mmoles (351 m C i )  o f  2 was converted t o  the p e r s i l y l a t e d  

d e r i v a t i v e  5 w i t h  40.3 mmoles of p y r i d i n e  and 35.8 mmoles o f  4, w i t h  f i v e  

coevaporations du r ing  four days. 

was t r e a t e d  w i t h  13 .1  mmoles o f  t in(1V)  c h l o r i d e  and 8.56 mmoles o f  

chlorosugar 6 ,  the l a t t e r  being added i n  two minutes a t  a bath temperature o f  

-50 t o  -58OC. The recovered r a d i o a c t i v i t y  i n  the crude product was 59%, and 

the combined y i e l d  o f  t he  mixture o f  

The p e r s i l y l a t e d  product 5 thus obtained 

and 8 i n  the crude product  was 26%. 

The combined products from the  above two runs were chromatographed over 

42 g o f  s i l i c a  ge l .  

con ta in ing  increas ing amounts o f  methanol. The residue from the 

appropr ia te f r a c t i o n s  ( l a s t  75 m l  o f  e f f l u e n t  dur ing e l u t i o n  w i t h  200 m l  o f  

2% methanol, fo l lowed by a l l  o f  300 m l  o f  4%, then 100 m l  o f  6%) was t r e a t e d  

w i t h  methylene ch lo r i de ,  and some 2 which c r y s t a l l i z e d  was removed by 

f i l t r a t i o n .  

16 m l  o f  50% e t h y l  acetate-methanol, whereupon c r y s t a l l i z a t i o n  occurred. 

A f te r  about 30 t o  45 minutes a t  room temperature the c r y s t a l s  were f i l t e r e d  

and d r i e d  t o  g i ve  1.06 g o f  8 con ta in ing  4.8% o f  1, s p e c i f i c  a c t i v i t y  

69.4 pCi/mg, o r  37.1 mCi/mmole. 

p u r i f i e d  8 s t i l l  con ta in ing  1.8% o f  z. 
by NMR (CDC13, H -1 '  a t  66.558, 6.530 f o r  7, 66.512, 6.472, 6.437 f o r  8) and 

HPLC (Phenomenex Ultramex 5, C8, 0.05M (NH4),HP04 a t  pH7.35:MeOH:MeCN- 

35:32.5:32.5, 1.25 ml/min; r e t e n t i o n  t ime, 6.30 min f o r  1, 7.80 min f o r  8).  
To a mixture o f  400 mg (0.746 mmole) o f  the 

Compounds 7 and 8 were coeluted w i t h  e t h y l  acetate 

The f i l t r a t e  was evaporated t o  a ge l ,  then heated a t  63°C w i t h  

Two more r e c r y s t a l l i z a t i o n s  gave 796.3 mg o f  

The t w o  compounds were d i f f e r e n t i a t e d  

[5-14C]Pentostatin (11). - 
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keto-@-nucleoside 8 and 3.0 m i  o f  anhydrous methanol i n  a 25-ml f l a s k  f i l l e d  

w i t h  argon was added, w i t h  s t i r r i n g ,  a s o l u t i o n  o f  86 mg o f  sodium methoxide 

i n  4 m l  o f  methanol. A f t e r  two hours the r e a c t i o n  was complete (TLC, 10% 

methanol i n  e t h y l  acetate). A f t e r  another hour the  s o l u t i o n  was saturated 

w i t h  carbon d iox ide  and evaporated i n  vacuo. 

t r i t u r a t e d  w i t h  ether  t o  remove methyl benzoate and f i l t e r e d  t o  g i ve  348.5 mg 

of  s o l i d  con ta in ing  2 and inorganic  s a l t s .  

of  water and 0.85 g o f  methanol was s t i r r e d  a t  - l O ° C ,  t r e a t e d  w i t h  16.6 mg o f  

sodium borohydride added i n  po r t i ons  w i t h  s w i r l i n g ,  and al lowed t o  warm up t o  

O°C. 

hydride, the s o l u t i o n  was al lowed t o  warm up and stand f o r  one hour a t  room 

temperature, then saturated w i t h  carbon d iox ide.  HPLC ( A l l t e c h  Econosi l  C-18 

4.6 mm x 250 mm, 0.005M (NH,),HPO, a t  pH 7.9:MeOH (88:12), 2.0 ml/min, 282 mp 

showed the presence o f  

and 8.76 min, respec t i ve l y - -h igh l y  s e n s i t i v e  t o  minor changes i n  condi t ions) .  

The r e s u l t i n g  res idue was 

A s o l u t i o n  o f  the s o l i d  i n  2.3 g 

A f te r  several hours and the  a d d i t i o n  o f  another 1.3 mg o f  sodium boro- 

and 11 in r a t i o  o f  45/55 ( r e t e n t i o n  t ime,  5.92 

The s o l u t i o n  was c l a r i f i e d  through 0.45-p HPLC f i l t e r s ,  then d i v ided  

i n t o  f i v e  p o r t i o n s  f o r  i n d i v i d u a l  f r a c t i o n a t i o n  by p repara t i ve  HPLC ( A l l t e c h  

Econosil C18, 4.6 mm x 250 mm, j o i n t  i n  se r ies  w i t h  a 22 mm x 250 mm column 

as precolumn, 4 ml/min). 

41 min, respec t i ve l y .  

hidden minor unknown impur i t y  X ,  detectable by a n a l y t i c a l  HPLC. A t o t a l  o f  

6.05 mci o f  11 con ta in ing  <l% o f  X and 5.96 m C i  con ta in ing  no detectable X 

was obtained. 

Compounds lo and 11 were e l u t e d  a t  32 min and 

However, t he  f r o n t  p o r t i o n  o f  t he  11 peak contained a 

The f r a c t i o n  o f  11. con ta in ing  X was concentrated t o  0.5 g and added t o  a 

column o f  4.0 g of D i a i 0 n - H P 2 0 . ~ ~  

e luate,  the column was e lu ted  w i t h  50 m l  o f  56% aqueous methanol t o  g i ve  

5.5 m C i  o f  a c t i v i t y  (91% recovery). 

f reeze-dr ied t o  47.1 mg o f  s o l i d  and c r y s t a l l i z e d  from 600 mg o f  methanol. 

The mother l i q u o r  contained 3.7% o f  a high-Rf r a d i o a c t i v e  impur i t y ,  which was 

present i n  0.8% before c r y s t a l l i z a t i o n  (TLC, chloroform:methanol-1:2). 

Af te r  c o l l e c t i n g  about 33 m l  o f  aqueous 

The s o l u t i o n  was concentrated and 

S i m i l a r l y ,  the f r a c t i o n  o f  11 con ta in ing  no X was concentrated t o  1.8 m l  

and desal ted w i t h  the same Diaion-HP20 column as above t o  g ive,  w i thou t  
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r e c r y s t a l l i z a t i o n ,  5.86 m C i  o f  l abe led  p e n t o s t a t i n  (98% recovery). 

A s o l u t i o n  con ta in ing  100 mg o f  unlabeled pen tos ta t i n  was f reeze-dr ied,  

and the  res idue was t r e a t e d  w i t h  0.8 g o f  h o t  methanol t o  g i ve  c r y s t a l s ,  

m.p. 212-214°C (dec.; s t a r t i n g  t o  so f ten  a t  200°C). NMR showed the presence 

o f  t race  amounts o f  methanol; elemental analyses correspond t o  a formula o f  

CllH16N404.0.1CHBOH. 

The two crops o f  desalted, p u r i f i e d  11 from above, 11.1 m C i ,  together  

w i t h  34.6 mg o f  t he  f r e s h l y  c r y s t a l l i z e d  unlabeled pen tos ta t i n ,  were combined 

and f reeze-dr ied t o  120 mg o f  residue. 

t r i t u r a t i o n  w i t h  1 . 0  m l  o f  methanol were f i l t e r e d ,  washed w i t h  a small amount 

o f  methanol, and d r i e d  i n  h igh  vacuum t o  110.6 mg o f  pure l abe led  p e n t o s t a t i n  

(10.4 m C i ,  94 pCi/mg, radiochemical p u r i t y  by HPLC 99.6%, chemical p u r i t y  by 

HPLC loo%,  radiochemical p u r i t y  by TLC 99.4%). 

The c r y s t a l s  which formed upon 

The o v e r a l l  radiochemical y i e l d  o f  pure product, based on the l abe led  

t r i e t h y l  orthoformate (2) used, was 3.17%. 
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