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The c.anvemcon 06 nucleaa~de phonpkctes unto a numbetr oQ rzovel nuc&ozhcie anukgued AA 
dehwubed 

The synthesis of nucleotlde analogues in which one or more of the lnternucleotlde phos- 

phate oxygens has been removed or replaced by another atom (eg N or S) has become of interest 

but has been lxnlted to very few examples. The most common modlflcatlon has been the replace- 

ment of a nucleoslde-5' oxygen by a nitrogen (2_, A=B=Y=O,Z=N,X=H or OH, l-4) or a sulfur (1, 

A=B=Y=O,Z=S,X=EI, 5,6). There have also been reports where the lnternucleotldlc P=O has been 

replaced by P=S (l_, Y=Z=B=O,A=S,X=H or OH, 7-9) Juodka (10) has reported on the attachment of 

amlnes, lncludlng amino acids, to the phosphate to form compounds of the type 1 (B-RN,A=Y=Z=O, - 

X=OH). szm.e of these procedures have been dlfflcult and involve low yields There are many 

more reports (see for example 11-17) on the modlflcatlon of nucleoslde monophosphates or cyclic 

phosphates. In thx report, we wish to describe the synthesis of several new types of modlfled 

dlnucleoslde monophosphates by simple one-step and usually quantltatlve converslon5 of the 

easily oreoared dlnucleoslde monophosphltes. 

2 a) R=S1, R'=TCE - SUJ;l(TCE)U;: 

b) R=MMT, R'=TCE 

c) R=MMT, R'=CH 
3 

MMTU;=(CH& 

The three dinucleoslde monophosphites (2a-c) were prepared by the method described in the 

preceding article in this Issue. ~11 three compounds were characterized by lodlne/water ox=- 

datlon to the dlnucleoslde phosphate which was deprotected and III all cases gave UpU which was 
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completely degraded by snake venom, spleen and rlbonuclease A enzyme 

Compound 2a was subJected to the three - different reactlon condltlons shown below (A - C) 

A. SltJ;=(TCE)U;: 
IL'RJJl12 

) 
2a THF,5 mln - 

SIU 
Sl NR 

II (TCE)U 
Sl 

P 
3 

s1 

3"' GH 

b, R=Et 
2, R-nPr _ 

TBAF 
__$ UI;; 

4a, R=H 

b, R=Et 
2, R=nPr 

pyrldlne - 

The conversion of 2a to S employs the condltlons previously described by Ecksteln (7,8) for - 

the synthesis of Ap( except that III their procedures, the phosphate 1s not Isolated prior to 

the thlatlon procedure. Reactions A and B describe the synthesis of completely new analogues 

of dlnucleotldes Reactzons A are rapld and virtually quantltatlve The phosphate 2a 1s dls- - 

solved in THF (20 ml/mmole) and a solution contalnlng rodlne (200 mg/mmole) in 15 ml of THF 

RNH2 (2 1) 1s added and the solution 1s stlrred at room temperature for 5 min. Solvents are 

removed at reduced pressure and the residue dxsolved in CHC13 which IS washed with a dilute 

sodium blsulflte solution. Products are Isolated In >90% yields by TLC. In the case of 2a - 

where ammonia 1s used, the procedure involves bubbling NH3 through a solution of 2a in THF and - 

lodIne for 10 mln at 0°C. 

For reactlon B, to the nucleotlde 2a dissolved in DMF (20 ml/mmole) selenium (200 mg/mmole) - 

was added and the solution was stirred for 3 h at 2O'C. The reactIon mixture was centrifuged, 

solvents removed at reduced pressure, and products (5)lsolated from TLC In >VO% yields. - 

The phosphoramldate analogues 10 and 11 were obtained by the following sequence Compound -- 

2b was first treated with Zn/Cu In DMF followed by 80% HoAc to produce 2 Compound 2 on treat- - 

ment with ammonxa III CC1 
4 

at 0°C for 8 h gave a quantltatlve converslon to 10. The sllyl groups - 

were removed from 10 with TBAF to give Ug(NH2)U (11) as the sole product - 

& 
1) zn/cu 

$ HOU 
S1 PUS1 

4 Sl 
NH , CC1 

4, u 
s1 $"S' TBAF 0 

p s1 
-> UIIU 

2)80% HoAc O°C, 8 h P 
9 

il 
10 NH2 

NH 
2 - - 

There are two mayor features to the procedures descrrbed here. Firstly. virtually quant*- 

tatlve yields of products are obtalned In the synthetic steps and 

can be removed In one step with TBAF. For example, 2 and 1 yield - 

treatment with TBAF for 30 rn11-1. A small amount of chain cleavage 

neutral species such as 5 and 7 are treated dxectly with TBAF as - - 

phate trlesters (18). 

all the protecting groups 

5 and C respecixvely on 

(<lo%) 1s observed when 

reported for the normal phos- 

11 - 

Finally, we wish to describe the conversIon of 2c Into compound 12. Compound 2c was - - 

stxred overnight w1t.h methyl lodlde (10 ml/mmole) at 50°C Solvents were evaporated 
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to leave the product 12 [mp 11%122*C, Rf - Et20 0.28 (RFt2' of 2c 1s 0 37)) 1n quantltatlve yield 

MMT-";'(CH3$; 
CH31 

12 - 

Compounds 4, 6, 8, and 11 were treated with spleen, snake venom and Rlbonuclease A under - 

condltlons which completely degrade UPU. None of the compounds 4, - 5, 8, and 11 were degraded - 

by spleen. U 
% 
(NH2)U was completely degraded by both snake venom and Rlbonuclease A Compounds 

g, 6_, and 5 all consist of two stereolsomers as determlned by 31P nmr In each case, one of 

the sterolsomers (high Rf Isomer) 1% degraded by both snake venom and Rlbonuclease A. The other 

Isomer 1s unaffected Thx has previously been reported for the thlophosphate analogues(8,9) 

In which the R 
P 

conflguratron has been assigned to the stereolsomer which 1s degraded by snake 

venom The current work 1s the first report of such observations with seleno and amino 

compounds (U r(OH)U and Urr(OH)U) 

~11 of the phosphate derlvatlves were characterized by 
31 

P nmr as llsted In the Table below 

Compound 

SIU 
S1 

" ~(TcE)u~~ 

s1u 
s1 s 

I (TCE@7) 

SIUS' 
ie 

(TCE)U~:(~) 

SIU 
S1 

!J (TCE)U;:(z) 

SltJS' !j?TCE,"~;(3&, 

s1u s1 jp'(TC~)u~~(&) 

MMT@CH3)U;; (2~) - 

MMTU s1 @H3)U~: 
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