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S UM t4A RY 

2 ’  6 6 

t r i benzoy ladenos ine  c y c l i c  3’,5’-phosphorani 1 i da tes  Q) w i t h  so- 
35 dium h y d r i d e  and carbon [ S l d i s u l p h i d e  gave, a f t e r  removal of 

the p r o t e c t i v e  groups, the d e s i r e d  Rp-  and S p - d i a s t e r e o i s o m r s  

S t e r e o s p e c i f i c  r e a c t i o n  o f  bo th  d ias te reo isomers  o f  0 ,N ,N - 

o f  [35s]cAMps (2). 

Key Words : Sulphur-35, Nuc leos ide  Cyc I i c  3 ’  ,5’-phosphoro t h i o a  tes,  Dias tereo-  

i s o m r s ,  Stereospeci  f i c syn thes i s ,  Absolute c o n f i g u r a t i o n .  

I NTRODUCTI 011 

The s t e r e o s p e c i f i c  enzymat ic syn thes i s  o f  bo th  d i a s t e r e o i s o m r s  o f  adeno- 

s i n e  5 ’ -  la- t h i o )  t r i  phosphates (ATPaS)(’ ’’? assignment o f  the abso lu te  con f  i gu- 

( 3 ’ 4 )  and chemical s t e r e o s p e c i f i c  syn thes i s  o f  R - and P r a t i o n  a t  phosphorus 

S -d iastereoisomers o f  adenosine c y c l i c  3 ’ ,5 ’ -phosphoroth ioates Q, CAMPS) 

a l lowed t o  pe r fo rm the s t u d i e s  on the mechanism o f  a c t i o n  o f  b a c t e r i a l ‘ 6 )  and 

mammal i a n ( 7 )  adenylate cyc lases.  Besides these enzymes, CAMP-phosphodiesterases 

f rom bee f -hea r t  (8’9) and baker ’s  yeast”)  and CAMP-dependent p r o t e i n  k i n a -  

se s ( lo ’ l l )  were a l so  s t u d i e d  by means o f  cPMPS d iastereoisomers.  

(5) 
P 

I n  t h i s  paper we p resen t  the syn thes i s  o f  d ias te reo isomers  o f  CAMPS o f  

known 

[35S]cAMPSdiastereoisomers w i  1 1  broaden the scope o f  f u r t h e r  a p p l i c a t i o n s  o f  

c o n f i g u r a t i o n  l a b e l l e d  ~ i t h [ _ ~ ~ S b  We b e l i e v e  t h a t  an easy access t o  
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35 1. NaH/C[ S 2 ]  

2. 2N NaOH 

3.  MeOH/NH3 

the phospnoroth ioate analogues o f  CAMP i n  the  s t u d i e s  on the r o l e  o f  t h i s  l a s t  

compound i n  

sented i n  t h i s  work f o l l o w s  t h a t  repo r ted  e a r l i e r  f o r  the syn thes i s  o f  un labe l -  

l ed  CAMPS d i a s t e r e o i s o m r s  15)wi th few excep t ions :  i/ the s c a l e  o f  exper iment  

i s  much lower, i i /  the excess o f  C[- 

p r e p a r a t i o n  o f  un labe l  l ed  CAMPS. The s t a r t i n g  compound-,, 0 ,N ,N - t r i b e n z o y l -  

adenosine c y c l i c  Rp- and S -phosphorani l  i d a t e s  (1) were ob ta ined  acco rd ins  t o  

the method desc r ibed  e a r l i e r  (5 '13)b  I t  should be p o i n t e d  o u t ,  t h a t  acco rd ing  

the r e g u l a t i o n  o f  c e l l u l a r  mechanisms (12). The procedure p r e -  

35 S2] i s  much lower than t h a t  used i n  the 

2 '  4 6 

P 

t o  the equa t ion  d e s c r i b i n g  the  s t o i c h i o m t r y  o f  the Madsworth-Ernmons React ion (14) 

2. 2N NaOH 

3. MeOH/NH 3 
; 

A 0  'Pe- Na+ + PhNCS N aH 0 

B" ' NHPh cS2 B /  Ys 

35 as a second p roduc t  r a d i o a c t i v e  PhNC[ 

The o v e r a l  1 procedure i s  dep ic ted  i n  Scheme 1 I 

S ]  was ob ta ined .  

SCHEIlE 1 I 
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35 1 . NaH/C 1 S2] 
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EXPERIMENTAL 

I n t o  the s o l u t i o n  o f  Rp-A (13.9 mg, 19.5 uml) i n  dimethoxyett-;,:a (0.4 mL, 

d r i e d  over LiAIH4) sodium hydr ide (2.4 mg, 50% d ispe rs ion  i n  mineral o i l )  was 

added and t h i s  mix ture was s t i r r e d  w i t h  magnetic s t i r r e r  under atmosphere o f  d ry  

argon f o r  2 h r  a t  room temperature. Then 

17.5 M B q / m l  (i5))was added and s t i r r i n g  o f  r e a c t i o n  mixture under argon was 

continued fo r  5 h r .  Then un labe l l ed  CS2 14 pL) was added i n t o  reac t i on  mixture 

And s t i r r i n g  was continued fo r  f u r t h e r  2 h r .  An excess o f  C[ 

by d i s t i l l a t i o n  and i n t o  the reac t i on  mixture pentane (0.75 mL) was added. 

The s o l i d  p r e c i p i t a t e  was f i l t e r e d  o f f  and d isso lved i n  ethanol (0.2 mL). To 

t h i s  s o l u t i o n  water (30 i L )  fol lowed by 2N NaOH (15 uL) were added. A f t e r  5 min 

small a m u n t  o f  Dowex 5OVx8 py r id in ium form was added, ion-exchange r e s i n  was 

f i l t e r e d  o f f  and so lvents  were remved  under reduced pressure. The s o l i d  residue 

was d isso lved i n  methanol saturated w i t h  ammonia (3 mL) and t h i s  s o l u t i o n  was 

l e f t  f o r  24 h r  a t  room temperature. A f t e r  t h i s  pe r iod  o f  t i m e  the s o l u t i o n  was 

concentrated under reduced pressure t o  the volume ca. 0.2 mL and the product  

was i s o l a t e d  on p repara t i ve  TLC (Kiesegel G O G ,  0.25 mm, developing system 

i-PrOH-aqNH -H 0, 7 : l : i ) .  The product  Sp-z  was ex t rac ted  from s i  1 i ca  gel w i t h  

MeOH. Ammnium adenosine c y c l i c  3’,5’-Sp-phosphoro[ 

carbon [ 35 S]d isu lph ide (2 pL, 33 u m o l ,  

35 S 2 ]  was remved 

3 2  
35 S ]  t h i o a t e  (S -2) was o b t a i -  P -  

ned i n  75% y i e l d  (5.3 mg, 8.1 MBq/mml, radiochemical p u r i t y  99.5% (17))  

35 Radiochemical y i e l d ,  as ca l cu la ted  on the s t a r t i n g  carbon[ 

20.8%. This product according t o  TLC, was i d e n t i c a l  w i t h  genuine sa rp le  o f  

unlabel l e d  Sp-cAMPS (5) (Kieselgel 60G, 0.25 mm, developing system as above, 

Rf  0.57) (10.5 mg, 14.7 umol )  Gave Rp-L 

i n  70% y i e l d  (3.5 mg, 8.4 MBo/mmol, radiochemical p u r i t y  39.2%, radiochemical 

y i e l d  is?,). Chromtographic  m o b i l i t y  o f  Rp-CAMPS under cond i t i ons  s p e c i f i e d  

vide supm i s  i d e n t i c a l  w i t h  t h a t  o f  Sp-cAMPS 

S ld i su lph ide ,  was 

Analogouc procedure, app l i ed  t o  S -1 P -  

15). 
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