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TRITIUY LABELED PROSTACYCLIN SODIUM SALT 
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Douglas R. Mor ton  
Research L a b o r a t o r i e s  of  The Upjohn Company, Kalamazoo, 
Michiqan, 49001, U.S.A. 

SU!4MARY 

C r y s t a l l i n e  [11B-3H]p ros tacyc l i n  (PGI2) sodium s a l t  ( 5 )  
was prepared f r o m  p r o s t a g l a n d i n  D2 (PGD?) methy l  e s t e r  (I). 
Reduct ion  o f  PGD2 me thy l  e s t e r  w i t h  sodium b o r o t r i t i d e  
a f f o r d e d  [ l l ~ - ~ H ] o r o s t a q l a n d i n  F p  (PGF~Lx) methy l  e s t e r  
(za) i n  57% rad iochemica l  y i e l d .  [115- HIPGFza methy l  
e s t e r  was conver ted  uia  (5R, 6R)- and (5S, 6S)-5- iodo- 
[ l l ~ - ~ H ] p r o s t a q l a n d i n  1 1  methy l  e s t e r  ( 3 )  t o  [l 15-3H]- 
p r o s t a c y c l  i n  me thy l  e s t e r  (4). C a r e f u l l y  c o n t r o l  l e d  
h y d r o l y s i s  o f  4 Droduced c r y s t a l 1  i n e  [115-3H]PG12 sodium 
s a l t  wh ich  was shown t o  be >95% pure  by means o f  h i q h  per -  
formance l i q u i d  chromatograph ic  (HPLC) a n a l y s i s .  The o v e r a l l  
y i e l d  f rom [11B-3H]PGF2n methy l  e s t e r  t o  [ l l B - 3 H ] P G 1 2  sodium 
s a l t  was 53%. [11B-3H]PG12 sodium s a l t  w i t h  a s p e c i f i c  
a c t i v i t y  o f  502 pCi/mq has o n l v  l i m i t e d  rad iochemica l  
s t a b i l i t y .  I t s  rad iochemica l  D u r i t y  d e c l i n e d  15% a f t e r  
t h r e e  weeks o f  s to rage  a t  -20°C i n  t h e  c r y s t a l l i n e  s t a t e .  

Key Words: T r i t i u m ,  P r o s t a c y c l i n  Sodium S a l t ,  P repara t i on ,  P u r i t y ,  S t a b i l i t y  

INTRODUCTION 

P r o s t a c y c l i n  ( 1 , 2 )  i s  a p o t e n t  n a t u r a l  i n h i b i t o r  o f  b lood  p l a t e l e t  aqgrega- 

t i o n  (3 ) .  The substance i s  under development f o r  c l i n i c a l  a p n l i c a t i o n  as i t s  

sodium s a l t  (PG12Na). 

potency, h i q h  s p e c i f i c  a c t i v i t v  t r i t i u m  l a b e l e d  PGI2Na (5) i s  r e q u i r e d  t o  f a c i l i -  

t a t e  d e t e c t i o n  and q u a n t i t a t i o n  o f  t h e  i n t a c t  d r u q  and d r u g - r e l a t e d  m a t e r i a l s  

d u r i n q  in uiuo metabo l ism s t u d i e s  w i t h  p r o s t a c v c l i n  i n  t e s t  an ima ls  and man. 

P r o s t a c y c l i n  sodium s a l t  and most of  t h e  s y n t h e t i c  i n t e r m e d i a t e s  l e a d i n g  t o  i t  

a r e  o f  l i m i t e d  s t a b i l i t y ,  even i n  t h e  c r y s t a l l i n e  s t a t e .  PG12Na i s  p a r t i c u l a r l y  

u n s t a b l e  ( 4 )  i n  p r o t i c  s o l v e n t s  and undernoes v e r y  f a c i l e  h y d r o l y s i s  a t  <pH 9 . 3  

Because o f  t h e  s u b m i l l i q r a m  dosaqe presaged by t h e  h i g h  
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Preparation o f  [ I  1B-3H]PG12Na f r o m  PGD2 Methyl Ester  
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t o  produce 6-0x0-prostaglandin F l u  ( 6 )  (5) .  High s p e c i f i c  a c t i v i t y  t r i t i u m  

labe led  PG12Na should be s to red  a t  h igh  d i l u t i o n  i n  a s u i t a b l e  so l ven t  t o  suppress 

a u t o r a d i o l y t i c  decomposition. 

t h e  use o f  such so lvents ,  which a re  most compatible w i t h  t h e  i o n i c  na tu re  o f  

PG12Na. 

are incompat ib le  w i t h  in uivo metabolism stud ies.  

we determined a t  t he  ou tse t  t h a t  t r i t i u m  labe led  PGI2Na must be prepared i n  the 

c r y s t a l l i n e  form and analyzed with r a p i d  procedures, and the r a d i o a c t i v e  

m a t e r i a l  must then be administered t o  t e s t  subjects  immediately f o l l o w i n g  

completion o f  i t s  synthes is  and ana lys i s .  

I n s t a b i l i t y  o f  PG12Na i n  p r o t i c  so lvents  precludes 

Po la r  organic  so lvents  which would s o l u b i l i z e  PG12Na, on the  o the r  hand, 

Because o f  these cons t ra in t s ,  

DISCUSSION AND RESULTS 

The more r e a d i l y  access ib le  p o s i t i o n s  i n  prostaglandins f o r  i nco rpo ra t i on  o f  

a t r i t i u m  l a b e l  are a t  Cg, C11, and C15.* A pre-pos i t ioned ketone f u n c t i o n  a t  

one o f  these po in ts ,  e . g . ,  i n  PGE2 (7 ) ,  PGD2 (8) ,  and 15-keto-PGF2a (9), can be 

reduced w i t h  sodium b o r o t r i t i d e  t o  i n t roduce  t r i t i u m  i n t o  the molecule. 

a t  C11 i s  p r e f e r r e d  over Cg and C15, s ince Cll i s  t he  most m e t a b o l i c a l l y  s tab le  

p o s i t i o n  because o f  the presence in viuo o f  9- and 15-hydroxyprostaglandin 

dehydrogenases ( 1 0 , l l ) .  

i n  95% ethanol a f fo rded  [11B-3H]PGF2a methyl e s t e r  (Za) i n  56.6% radiochemical 

y i e l d .  

[ ~ ~ c ~ - ~ H ] P G F , c Y  methyl e s t e r  (2b)  of t h e  same s p e c i f i c  a c t i v i t y .  

a l though a h ighe r  chemical y i e l d  (-95% us. -60%) and more favorable isomer 

r a t i o  of  PGF2a t o  l l-epi-PGF2a ( -16 : l  us. - 4 : l )  was achieved when the reduc t i on  

was c a r r i e d  ou t  i n  methanol r a t h e r  than 95% ethanol ,  the use o f  the l a t t e r  

so l ven t  prov ided a h igher  radiochemical y i e l d  ( -72% us .  -35%) and produced a 

product  o f  h igher  s p e c i f i c  a c t i v i t y .  

reacted more r a p i d l y  w i t h  methanol than w i t h  95% ethanol w i t h  evo lu t i on  o f  

gases. 

more of i t s  t r i t i u m  i s  l o s t  t o  the r e a c t i o n  as t r i t i u m  gas. 

*See Ref. 6 f o r  nomenclature and numbering conventions f o r  prostaglandins.  

Label ing 

Reduction o f  PGD2 methyl e s t e r  ( I )  w i t h  sodium b o r o t r i t i d e  

Also obtained i n  the  process was a 15.4% radiochemical y i e l d  o f  l l - e p i -  

We note t h a t  

We observed t h a t  sodium borohydride 

Sodium b o r o t r i t i d e  presumably behaves l i kew ise ,  and thus i n  methanol 
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Treatment o f  [ ~ ~ B - ~ H I P G F ~ c Y  methy l  e s t e r  w i t h  i o d i n e  a f f o r d e d  t h e  i o d o e t h e r  3. 

Dehydroha logenat ion  o f  3 w i t h  1,8-diazabicyclo[5.4.O]undec-7-cne (DBU) was bes t  

c a r r i e d  o u t  w i t h o u t  s o l v e n t  a t  ambient tempera ture .  The r e a c t i o n  under these 

c o n d i t i o n s  r e q u i r e d  o n l y  one hour  f o r  comple t ion ,  and a r a p i d  p u r i f i c a t i o n  o f  

t h e  c rude p roduc t  by means o f  chromatography on s i l i c a  g e l  l e d  t o  [11B-3H]PG12 

methy l  e s t e r  ( 4 )  which  r e a d i l y  c r y s t a l l i z e d  f rom an e ther -hexane m i x t u r e  i n  61% 

y i e l d  based on 2a. H y d r o l y s i s  o f  4 w i t h  s l i g h t l y  l e s s  than  one e q u i v a l e n t  o f  

1N sodium hyd rox ide  s o l u t i o n  i n  methanol a t  40°C l e d  t o  [ ~ ~ B - ~ H I P G I ~  sodium 

s a l t  ( 5 ) ,  o b t a i n e d  i n  86.5% y i e l d  i n  t h e  c r y s t a l l i n e  s t a t e .  Reverse phase HPLC 

a n a l y s i s  o f  t h i s  m a t e r i a l ,  sp. a c t .  502 uCi/mg, o r i g i n a l l y  >95% r a d i o c h e m i c a l l y  

pure,  showed a d e c l i n e  i n  p u r i t y  o f  5% and 15% a f t e r  s to rage  i n  t h e  c r y s t a l l i n e  

s t a t e  a t  -20°C f o r  one week and t h r e e  weeks, r e s p e c t i v e l y .  F r e s h l y  p repared 

[11B-3H]PG12 sodium s a l t ,  however, was admin i s te red  t o  t e s t  an ima ls  (dogs and 

r a t s )  w i t h i n  f o u r  hours  a f t e r  comp le t i on  o f  i t s  s y n t h e s i s .  

B l a i r  e t  al. ( 1 2 )  have independen t l y  completed t h e  s y n t h e s i s  o f  5 o f  sp. a c t .  

-18 uCi/mg, a l t hough  no d i r e c t  ev idence f o r  t h e  rad iochemica l  and chemical  

p u r i t y  o f  t h i s  m a t e r i a l  was p rov ided .  

r e c e n t l y  r e p o r t e d  (1 3 ) .  

The s y n t h e s i s  o f  [9B-3H]PG12 was 

EXPERIMENTAL SECTION 

R a d i o a c t i v i t y  de te rm ina t ions  were made w i t h  a Packard T r i -Carb  Model 2425 

l i q u i d  s c i n t i l l a t i o n  spec t rometer .  The e x t e r n a l  s tandard  method was used, w i t h  

D i o t o l  (Burd ick -Jackson L a b o r a t o r i e s ,  Muskegon, Mich igan,  U.S.A.) a s  t h e  s c i n t i l -  

l a t i o n  s o l v e n t .  T h i n - l a y e r  chromatography (TLC) ana lyses  were done on 2.5 x 

10 cm g l a s s  p l a t e s  p recoa ted  w i t h  a 250 vm l a y e r  o f  s i l i c a  g e l  GF (Ana l tech ,  

Newark, Delaware, U.S.A.) ,  p l a i n  o r  impregnated  w i t h  b o r i c  a c i d . *  Developed 

zones were v i s u a l i z e d  by van i1 l in -H3P0+ spray  and h e a t i n g .  

were de tec ted  w i t h  a Packard Model 7220 Radiochromatogram Scanner equipped w i t h  

R a d i o a c t i v e  zones 

*The b o r i c  a c i d  impregnated s i l i c a  g e l  p l a t e s  were prepared by d i p p i n g  n e u t r a l  
s i l i c a  ge l  p l a t e s  i n  a m i x t u r e  o f  50 m l  o f  s a t u r a t e d  s o l u t i o n  o f  H3B03 i n  MeOH, 
495 m l  o f  MeOH, and 660 rnl of CHC13, and d r y i n g  t h e  p l a t e s  under vacuum a t  room 
tempera ture .  The impregnated p l a t e s  must be k e p t  d r y  t o  be e f f e c t i v e .  
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Model 7222 Th in -Layer  P l a t e  Scanner. H igh  performance l i q u i d  chromatograph ic  

(HPLC) analyses were c a r r i e d  o u t  as desc r ibed  by F i t z p a t r i c k ,  e t  al. (14).  

rad iochemica l  p u r i t y  de te rm ina t ions  by means o f  HPLC, t h e  m o b i l e  phase f l o w  r a t e  

was reduced t o  h a l f  t h e  normal r a t e  and t h e  e f f l u e n t  was c o l l e c t e d  i n  0.5 

m inu te  f r a c t i o n s  f o r  coun t ing .  

[11@-3H]PGFp Methy l  E s t e r  (Za) 

For  

An i c e  c o l d  s o l u t i o n  o f  733 mg o f  PGD2 methy l  e s t e r  (2 .0  mmols) i n  10 m l  o f  

95% e thano l  was added t o  sodium b o r o t r i t i d e * ,  n o m i n a l l y  12.1 mg, 0.30 mmol, 

20 C i .  

h y d r i d e  (2 .0  mnols) was added t o  complete t h e  r e d u c t i o n .  

s t i r r e d  a t  0°C f o r  ano the r  hour .  The r e a c t i o n  f l a s k  was f i t t e d  w i t h  a s i l i c o n  

rubber  s y r i n g e  b o t t l e  cap th rough  wh ich  n i t r o g e n  gas i n l e t  and o u t l e t  tubes  

were i n s e r t e d .  

a s y r i n g e  1 m l  o f  1 : l  ( v / v )  a c e t i c  ac id :wa te r  t o  d e s t r o y  t h e  excess NaBH4. 

A f t e r  t h e  e v o l u t i o n  o f  gases had subsided, t h e  r e a c t i o n  f l a s k  was purged w i t h  a 

s t ream o f  n i t r o g e n  gas. 

s a t u r a t e d  NaHC03 s o l u t i o n  and 50 m l  o f  e t h y l  ace ta te .  The aqueous phase was 

e x t r a c t e d  w i t h  50 m l  o f  e t h y l  a c e t a t e  tw ice .  The combined o rgan ic  phases were 

t w i c e  washed w i t h  s a t u r a t e d  b r i n e  and d r i e d  o v e r  anhydrous sodium s u l f a t e .  

c o l o r l e s s  r e s i d u a l  o i l  o b t a i n e d  a f t e r  removal o f  s o l v e n t  was a p p l i e d  on to  a 

column of 100 g o f  S i l i c  AR CC-4 ( M a l l i n c k r o d t  Corp., S t .  Lou is ,  MO, U.S.A. ) ,  

60-100 mesh, impregnated w i t h  b o r i c  ac id** ,  wh ich  was packed i n  and e l u t e d  w i t h  

b o r i c  a c i d - s a t u r a t e d  3.5% ( v / v )  methanol i n  ch lo ro fo rm*** .  

e l u e n t ,  c o l l e c t e d  i n  18 m l  f r a c t i o n s  a t  5.5 minu tes  p e r  f r a c t i o n ,  was changed t o  

b o r i c  a c i d - s a t u r a t e d  7.0% ( v / v )  methanol i n  chloroform***.  

f r a c t i o n s  were c o l l e c t e d .  

The s o l u t i o n  was s t i r r e d  a t  O°C f o r  1 .5  hour  and 76 mg o f  sodium boro- 

The m i x t u r e  was 

To t h e  r e a c t i o n  m i x t u r e  was added dropwise  w i t h  s t i r r i n g  f rom 

The r e a c t i o n  m i x t u r e  was p a r t i t i o n e d  w i t h  25 m l  o f  

The 

A f t e r  550 m l ,  t h e  

A t o t a l  o f  s i x t y  

The r e s i d u e  f rom t h e  poo led  f r a c t i o n s  wh ich  con ta ined  

*Supp l ied  by  New England Nuc lear  Corp.., Boston, MA, U.S.A. as p u r p l i s h  s o l i d s .  
**This pack ing  m a t e r i a l  was prepared by s l u r r y i n g  250 g o f  S i l i c  AR CC-4 w i t h  

a m i x t u r e  of 50 m l  o f  a s a t u r a t e d  s o l u t i o n  o f  b o r i c  a c i d  i n  MeOH, 495 m l  o f  
methanol and 660 m l  o f  ch lo ro fo rm.  Excess s o l v e n t  was f i l t e r e d  and s o l i d s  
were d r i e d  i n  uaeuo a t  50-60" f o r  18 hours.  

* * *Bor ic  a c i d - s a t u r a t e d  X% ( v / v )  methanol i n  c h l o r o f o r m  was prepared by m i x i n g  
1000-1OX m l  o f  c h l o r o f o r m  w i t h  1 O X  m l  o f  a s a t u r a t e d  s o l u t i o n  of  b o r i c  a c i d  
i n  methanol .  P r e c i p i t a t e s  were removed by f i l t r a t i o n  th rough  a medium fr it 
s i n t e r e d  g l a s s  d i s c  Buchner funne l  t o  g i v e  approx ima te l y  one l i t e r  of  e l u e n t .  

1441 
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PGF2a methyl e s t e r  ( f r a c t i o n s  19-32) was d isso lved i n  50 m l  of eth.vl acetate and 

the s o l u t i o n  was tw ice  washed w i t h  25 m l  of  saturated NaHC03 so lu t i on .  The 

aqueous wash was ex t rac ted  w i t h  59 m l  o f  e t h y l  acetate.  The combined e t h y l  

acetate s o l u t i o n  was washed w i t h  saturated b r i n e  and d r i e d  over anhydrous sodium 

su l fa te .  The r e s i d u a l  o i l  obta ined a f t e r  removal o f  so l ven t  was chromatoqraphed 

on 125 q o f  p l a i n  S i l i c  .4R CC-4, which was packed i n  eth.vl acetate and e lu ted  

w i t h  2% (v / v )  methanol i n  e t h y l  acetate.  

f rac t i ons  a t  3 minutes per  f r a c t i o n .  

t r a t e d  t o  g i v e  343 mg o f  [11B-3H]PGF2a methyl e s t e r  ( 2 a ) ,  11.32 C i .  

chromatographic analyses o f  t h i s  ma te r ia l  showed i t  contained a s i n g l e  r a d i o -  

a c t i v e  component w i t h  i d e n t i c a l  m o b i l i t y  as a standard sample o f  PGF2a methyl 

e s t e r  ( s i l i c a  ge l ,  5% (v / v )  methanol i n  e t h y l  acetate, Rf  0.48: s i l i c a  ge l ,  10% 

(v /v )  methanol i n  chloroform, Rf 0.41; H3B03-s i l ica ge l ,  10% (v /v )  methanol i n  

chloroform, Rf 0.42). 

T h e e l u a t e  was c o l l e c t e d  i n  10 m l  

Fract ions 39-60 were pooled and concen- 

Th in - l aye r  

F rac t i ons  46-57 from t h e  b o r i c  acid-impregnated S i l i c  AR CC-4 column were 

pooled and worked up i n  the  same manner as f r a c t i o n s  19-32 (see above) t o  g i ve  

97 mg o f  l l - e p i - [ l l ~ - ~ H ] P G F 2 a  methyl e s t e r  (2b )  which spontaneously c r y s t a l l i z e d  

w i thou t  f u r t h e r  p u r i f i c a t i o n ,  3.07 C i ,  96% radiochemical ly  Dure by TLC ( s i l i c a  

ge l ,  10% (v /v)  methanol i n  chloroform, Rf 0.38; H3B03-s i l ica ge l ,  10% (v / v )  

methanol i n  chloroform, Rf  0.31; i d e n t i c a l  t o  a standard sample o f  11-epi-PGFp 

methyl e s t e r ) .  Both 2a and 2b were s tored as s o l u t i o n s  i n  methanol ( -5  mCi/ml) 

a t  -20°C. 

(5R, 6R)- and (5S, 6S)-5-10do-[llB-~H]PGI1 Methyl Es te r  ( 3 )  

To a s o l u t i o n  o f  17.8 mq (nominal, ca l cu la ted  from t o t a l  r a d i o a c t i v i t y )  o f  

Za, 586 m C i ,  and 965 mg of PGFza methyl e s t e r  (2.67 mmols i n  t o t a l )  i n  20 m l  o f  

dichloromethane was added 20 m l  of saturated aqueous NaHC03 s o l u t i o n .  

was w e l l  s t i r r e d  i n t o  an emulsion and cooled i n  an i c e  bath. 

emulsion was added a s o l u t i o n  o f  762 mq o f  i o d i n e  c r y s t a l s  (3.00 mmols) i n  50 m l  

o f  dichloromethane i n  13 minutes. The m ix tu re  was s t i r r e d  a t  0°C f o r  50 minutes 

and t h e  l a y e r s  were al lowed t o  separate. 

30 m l  of dichloromethane. 

The m ix tu re  

To the  c o l d  s t i r r e d  

The aqueous phase was ex t rac ted  w i t h  

The dark r e d  organic  phases were combined and shaken 
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w i t h  25 m l  o f  water con ta in ing  6 q o f  sodium s u l f i t e .  

methane s o l u t i o n  was washed w i t h  saturated b r i n e  and d r i e d  over anhydrous sodium 

s u l f a t e .  

straw-colored o i l ,  >95% radiochemical ly  nure by TLC ( s i l i c a  ge l ,  50% (v / v )  

acetone i n  hexane, Rf 0.47; e t h y l  acetate, Rf  0.48; i d e n t i c a l  t o  a standard 

sample o f  (5R, 6R)- and (5S, 6S)-5-iodo-PGIl methyl e s t e r ) .  

was used immediately w i thou t  f u r t h e r  p u r i f i c a t i o n  i n  the  nex t  step. 

[11~-~H]PG12 Methyl Ester  ( 4 )  

The co lo r l ess  d i ch lo ro -  

The s o l u t i o n  was evaoorated a t  reduced oressure t o  q i ve  3 as a pale 

This ma te r ia l  

Compound 3 from above was d isso lved i n  20 m l  o f  ether, and 3 m l  o f  DBU 

( A l d r i c h  Chemical Co., Milwaukee, 141, U.S.A.) was added. 

t r a t e d  a t  reduced pressure, and t h e  res idue  was kept  a t  room temperature f o r  1 

hour. The m i x t u r e  was p a r t i t i o n e d  w i t h  40 m l  o f  50% saturated NaCl s o l u t i o n  and 

80 m l  o f  50% (v /v)  e the r  i n  hexane con ta in ing  0.8 m l  t r i e t h y l  amine*. 

organic  phase was washed w i t h  saturated b r i n e  and d r i e d  over anhydrous sodium 

s u l f a t e .  The s o l u t i o n  was concentrated a t  reduced pressure and <30°C t o  g i ve  

crude 4 as a pale ye l l ow  o i l ,  which was immediately chromatographed on 60 g o f  

neu t ra l  s i l i c a  qe l  (60-100 mesh, EM Laborator ies,  Elmsford, NY, U.S.A.)  packed 

i n  35% (v/v) acetone i n  hexane con ta in ing  1% t r i e t h y l  amine (10 m l  per l i t e r  o f  

so l ven t  m ix tu re ) .  

t a i n i n g  0.2% t r i e t h y l  amine (2 m l  per  l i t e r  o f  e luen t ) .  

i n  10 m l  f r a c t i o n s  a t  3 minutes per f r a c t i o n  f o r  60 f r a c t i o n s .  

which conta ined [l ~ B - ~ H ] P G I ~  methyl e s t e r  were pooled and concentrated a t  reduced 

pressure. The res idua l  o i l  was d isso lved i n  3 m l  o f  e the r  and t o  the  s o l u t i o n  

was added dropwise w i t h  s t i r r i n g  -5 m l  o f  hexane. The s l i g h t l y  hazy m ix tu re  was 

seeded spa r ing l y  w i t h  c r y s t a l l i n e  PGI2  methyl es te r .  A s  c r y s t a l l i z a t i o n  pro- 

gressed w i t h  s t i r r i n q  a t  room temperature, hexane was added i n  small p o r t i o n s  

u n t i l  a t o t a l  o f  20 m l  was added i n  2 hours. The copious f i n e  whi te  c r y s t a l s  

were f i l t e r e d ,  washed b r i e f l y  w i t h  10% (v /v)  e the r  i n  hexane fo l lowed by hexane, 

and d r i e d  under vacuum t o  g i v e  609 mg o f  4 ,  61% y i e l d  based on 2a, m.p. 57-8"C, 

*Presence o f  t r i e t h y l  amine i s  essen t ia l  t o  the  s t a b i l i t y  o f  P G I 2  methyl es te r  i n  

The m ix tu re  was concen- 

The 

The column was e l u t e d  w i t h  35% (v / v )  acetone i n  hexane con- 

The e lua te  was c o l l e c t e d  

Fract ions 27-50, 

any so l ven t  used i n  the  procedures described i n  t h i s  repo r t .  
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so .  act. 539 pCi/mg, single radioactive component by TLC, identical in mobility 

to a standard sample of PGI2 methyl ester (silica gel, 50% v/v acetone in hexane, 

9f 0.40; ethyl acetate, Rf 0.49; system A IX", Rf 0.19). 

crystalline PGI2 methyl ester exhibits good stability, its tritium labeled form 

at 539 uCi/mg proved highly susceptible to autoradiolytic decomposition. 

chemical purity of 4 declined 38% after three weeks o f  storage at -20°C. 

carried out the conversion o f  4 to the corresponding sodium salt 5 within one 

hour after preparation of 4 was completed. 

[ ~ ~ B - ~ H ] P G I ~  Sodium Salt ( 5 )  

A solution of 370 mg of 4 (1.01 mmol) in 2 ml of methanol** and 1.00 ml of 

Although unlabeled 

Radio- 

We 

1.00N NaOH** was stirred under a nitrogen atmosphere at 40°C for 3 hours. 

mixture was diluted with 5 ml of methanol, filtered, and concentrated at 

reduced pressure and room temperature (-5 minutes). 

was dissolved in 1 ml of water and 30 ml of acetonitrile was added in small 

portions with efficient stirring. The resulting fluffy white crystals were 

filtered, washed with acetonitrile, and dried under vacuum to give 324 mg o f  5, 

86.53 yield, sp. act. 502 pCi/mg; direct HPLC analysis (14) o f  this material 

showed it was >95% radiochemically pure (Figure 2) and contained no discrete, 

kno1,m prostaglandin-related materials at detectable (UV detector, 214 nm) levels 

(Fi.3ur-e 1). Freshly prepared [ll~-~H]PG12 sodium salt was administered to test 

animals for metabolism studies within four hours after completion of synthesis. 

HPLC analysis of 5 ,  502 uCi/mg, after storage in the crystalline state at -20°C 

for one and three weeks, showed that its purity declined 5% and 15%, respectively. 

The 

The aqueous residual paste 
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*Upper phase of 90:20:50:100 (v/v) ethyl acetate:acetic acid:isooctane:water. 
**Ueqassed by sonication immediately prior to use to remove any dissolved CO2. 
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Fiqure 1. Chromatoqram of authentic PG12Na ( A )  and [ll 6-3H]PG12Na ( 6 ) .  
tography was performed on a 30 cm x 3.9 mm I . D .  peondapak C18 column 
with a mobile phase o f  21 :79 (v/v) acetonitrile:water, buffered at 
pH 9.3 with boric acid (0 .75  g per liter) and sodium borate (1.14 g 
per liter). 
- p-hydroxybenzoate was used as the internal standard (S). Compounds 
were detected by ultraviolet light absorption at 214 nm. 

Chroma- 

The flow rate was 1.8 ml min-] at 2,200 p.s.i.g. Propyl 
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F i a u r e  ?. Radiochromatonram of  [ll B - ~ H I P G I ~ N ~ .  Chromatogram was o b t a i n e d  w i t h  
a m i x t u r e  o f  0.206 mg o f  [llB-3H]PG12Na and 2.370 mg o f  a u t h e n t i c  
PGI2Na u s i n q  b o r a t e  b u f f e r e d  21 :79 ( v / v )  a c e t o n i t r i l e : H 2 0  (pH 9 . 3 )  
as t h e  mob i l e  phase a t  a f l o w  r a t e  o f  0.9 m l  m in- l  on a 30 cm x 3.9 
mm 1.0. pBondaPak C l 8  column. D e t e c t i o n  was by u l t r a v i o l e t  l i g h t  
a b s o r p t i o n  a t  214 nm. The e f f l u e n t  was c o l l e c t e d  i n  40 0.5 min  
f r a c t i o n s ,  each o f  wh ich  was counted  f o r  r a d i o a c t i v i t y  i n  15 m l  of  
D i o t o l .  No r a d i o a c t i v i t y  was found i n  f r a c t i o n s  29-40. 



Tritiwn Labeled ProstacycZin Sodiwn S a l t  1447  

1. 

2. 

3.  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

REFERENCES 

Johnson R. A,, L i n c o l n  F. H., Thompson J. L., Nidy E. G., Y izsak S. A. and 

Axen U. - J. Am. Chem. SOC., 99: 4182 (1977).  

Johnson R. A., L i n c o l n  F. H., Nidy E. G., Schneider W. P .  Thompson J. L . ,  

and Axen U. - J. Am. Chem. SOC.,  100: 7690 (1978).  

Moncada S. ,  Gryglewski  R., Bun t ing  S., and Vane J. R. - Nature 263: 663 

(1  976). 

Chiang Y. ,  Kresge A. J., and Cho M. J. - J. Chem. SOC., Chem. Comm.: 129 

( 1979). 

Horton E .  W. - Pros tag land ins ,  Sp r inge r -Ver lag  B e r l i n  (1972).  

Nelson N. A. - J. Med. Chem. 17_: 911 (1974).  

Granstrom E. and Samuelson B. - European J .  Biochem. lo: 411 (1969). 

N e f f  A. W., Ruppel C.  C . ,  Gosl ine R. E., Jag lan P. S., and McGrath J. P. - 

Acta Vet.  Scand.: i n  press.  See a l s o  Tanouchi T. and Hayashi M. - 

Pros tag land in  6: 381 (1974). 

McGrath J. P. and Yankee E. U. - The Upjohn Company, unpubl ished r e s u l t s .  

Pace-Asciak C. R .  i n  Coceani F. and O l l e y  P. M. - Advances i n  P ros tag land in  

and Thromboxane Research 4, Raven Press, New York (1978), pp. 45-59. 

Pong S. S. and Lev ine L. i n  Rammell P. W. - The Pros tag land ins  3, Plenum 

Press, New York (1977),  pp. 41-108. 

B l a i r ,  I .  A. ,  Hensby C .  N., and MacOermot - p r i v a t e  communication, manuscr ip t  

i n  p r e p a r a t i o n .  

Hawkins H. J., Smith J .  B., N ico laou  K. C., and E l i n g  T. E. - Pros tag land ins  

- 16: 871 (1978).  

Wynalda M. A . ,  L i n c o l n  F. H., and F i t z p a t r i c k  F. A.  - J. Chromat. 176: 413 

(1979).  


