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SILYLATED DERIVATIVES OF ARABINONUCLBOSIDES 

Kelvin K. Ogilvie: Gholam I-I. Haklmelahi, Zblgnlew A. Proba and Danny P.C. McGee 

Department of Chemistry, McGill Unlverslty, Montreal, Canada, H3A 2K6 

Sumnary-Procedures have been developed which allow for the selective derlvatlzatlon of 

arabinonucleosides at the 5'- or 2'- and 5'- or 3'- and 5'- positions. 

Arabinonucleosides (l-5) and arablnonucleotldes (6-12) have been shown to possess a wide 

range of biological activities including antIvIral and antItumor actlvlty. As a result, 

numerous studies have appeared (e.g., 13-18) describing hydroxyl-derlvatized arablnonucleosides 

with actual or potential biological activity. However, the only detailed study on arablno- 

nucleotide synthesis 1s the ploneerlng work by Wechter (20) There is no report in the llt- 

erature descrlblng general techniques for the selective derlvatlzatlon of arablnonucleosides 

permlttlng their stepwlse lncluslon Into nucleotlde chains. In the study by Wechter (19) 

the 2'- and 3'-hydroxyls were unprotected resulting In a mixture of 2'-5' and 3'-5' llnked 

arablnonucleotldes which were difficult to separate. We wish to report the first general 

procedure for the preparation of protected arabinonucleosides suitable for stepwlse Incorpora- 

tion Into nucleotlde chains. 

The method involves the protectlon of either the 2'- or 3'-posltlon with the t_butyl- 

dlmethylsllyl (TBDMS) group which we have developed for the rlbo series (21,22). The methods 

initially used In the rlbo area (DMF, lmldazole) were not directly applicable to the arablno 

series except for 5'-sllylatlon (see also 18). However we have recently developed novel 

catalysts for sllylatlon reactions (23) and these have been applied successfully to the arablno- 

nucleosldes. As a result we are able to describe methods for the rapid high yield production 

of 2',5'- and 3'5'-protected arabinonucleosides 

In order to obtain high yields of either 2',5' or 3', 5'-dlprotected derlvatlves of both 

purlne and pyrlmldlne arablnonucleosldes, several sets of condltlons were employed The Isomer 

ratios were dependent on whether a purlne or pyrlrmdlne nucleoslde was used 

One general procedure consisted of dissolving the nucleoslde In THF (20 ml/mmole of nucleo- 

side) followed by addltlon of pyrldine. Sliver nitrate was added and after stlrrlng for5rmn. 

t-butyldimethYls~ly1 chloride (TBDMS-Cl) was added and stlrrlng was continued at room temperature. 

At the end of the reactlon period the solution was filtered into a 10% NaHC03 solution and the 

product was then extracted into dlchloromethane Products were Isolated by short column chro- 

matography. The results summarized In Table 1 show that these condltlons gave high yields of 

the 2',5'-protected derlvatlves In the case of arablnoadenoslne but gave very high yields of the 
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A R=H 

2 R=DMT 

3 R=Sl 

TBDMS-CI 

THF or DKE 

AzW3 

5 R=DMT 1 R=DMT 

a)B=adenine 

b)B=cytosine 

c)B=N-benzoylcytosine 

d)B=uracil 

DMT=dimethoxytrityl 

Si=t-butyldimethylsilyl 

3',5'-protected pyrlmldlnes. On the other hand, If the above procedure was repeated except that 

dimethoxyethane (DME) replaced THF as solvent and triethylamlne (Et3N) replaced pyrldine, 

then the trend was reversed and ara A gave high yields of 3', 5'-derivatives while the pyrimldines 

gave excellent yields of the Z', 5'-dlprotected derlvatlves. 

By repeatlng the above procedure using THF as solvent but replacing pyridine with 1,4- 

dlazablcyclo[2 2.2loctane (DABCO), all arabinonucleosides gave high yields of the 2',5'- 

dlprotected derlvatlves. 

In another general procedure sliver nitrate was suspended In THF or DME (20 ml/mmole Of 

nucleoslde)and 3-methylpyrldlne N-oxide was added. After stirrlng for 5 mln TBDMS-Cl was 

added and the reaction mixture was stirred for 1 h. At this point the nucleoside was added 

and stirrlng was continued for 2-3 h. The solution was collected by flltratlon,washed with 

water (3 x) and dried over magnesium sulfate. Products were isolated by short column chroma- 

tography and yields are recorded In Table 1. It 1s clear that In all cases, very high yields 

of the 3',5'-protected derlvatlves were obtained. 

It should be noted that in this last procedure no sllylation occurs when silver nitrate 

1s orutted. 

This manuscript describes a set of procedures that allow for the rapld synthesis of 

arablnonucleosldes protected at either the 2'- and 5'-posltlons or at the 3'- and 5'-posltlons. 

The protecting groups used have previously been shown to be highly sultable to ollgonucleotlde 

qnthesls in the rlbo series (21.22). 
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TABLE 1 

Silylation of Arab1nonucleosldes* 

Nucleoslde 

ara A, la - 

DMTara A, 2a - 

ara C, lb - 

DMTara C, 2b - 

ara P, lc - 

ara U, j.& 

DMl'ara U, 2d - 

ara A, la - 

ara C, lb - 

ara CBz, lc - 

ara U, Id - 

ara A, la - 

+araA, la - 

ara C, g 

ara C, lb - 

+araC, lb - 

ara cBZ, lc - 

ara U, J& 

+araU, g 

ara A, la - 

ara C, lb - 

ara U, Id - 

Solvent 

THF 

THF 

THF 

THF 

THF 

THF 

THF 

DME 

DME 

DME 

DME 

TI-IF 

THF 

THF 

DME 

THF 

THF 

THF 

THF 

THF 

THF 

THF 

Base t 

(mmole) (h) - 

pyrldine (51 3 

pyridine (3) 3 

pyridine (5) 3 

pyr1d1ne (4) 3 

pyrldine (5) 3 

pyrldlne (5) 3 

pyr1d1ne (4) 5 

EtjN(5) 3 

Et3N(5) 3 

EtjN(5) 3 

Et3N(5) 5 

#3-p1c-N-0(2.6) 2 

3-plc-Nq(2.6) 2 

3-plc-N-0(2.6) 2 

3-TIC-N-0(2.6) 2 

3-plc-Ns(2.61 2 

3-p~c-N-0(2.6) 2 

3-plc-N-0(2.6) 2 

3-plc-N-0(2.6) 2 

DABCO (6) 3 

DABCO (6) 3 

DABCO (6) 3 

5' 
- 

Y1eldz4(%)++ 

2',5' 

92(4a) - 

90(5a) - 

5(4b) - 

lO(5J 

20(4c) - 

5(S) 

5(5d) - 

30(4a) - 

90(4&j 

50(4c) - 

96(4d) - 

5(4a) - 

lO(4a) - 

Bo(*) 

75(4d) - 

3(6al - 

5(7a) - 

90(6b) - 

SO(Z) 

70(&I 

70(6d) - 

BO(7d) - 

SO(S) 

5(6b) - 

35(S) 

90(6a) - 

95(6&j 

90(6&I 

91(g) 

95t6d.3 - 

20(6a) - 

5(6d) - 

* TBDMS-Cl and AgN03 were present to the extent of 1.2 mmole/mmole of free hydroxyl group. 

Reagents were added 1n the order described in the text. 

+ AgN03 was omitted from these experiments. 

# 3-pit-N-Cl 1s 3-methylpyridme N-oxide. 

++ Yields were deterrmned on products isolated by short column chromatography (s111ca gel). 



2000 

References 

1. 

2. 

3. 

4. 

5 

6. 

7. 

8. 

9. 

10 

11. 

12. J F. Gephart and A.M Lemer, Ibid., 19, 170-178 (1981) 

13. D T. Glsh, R.C Kelly, G.W. Camlener and W J Wechter, J Med. Chem., 3, 1159-1162 (1971) 

14. J.A. Montgomery and H J Thomas, ibid., 15, 116-118 (1972) 

15. K. Miyai, L.B. Allen, J.H. Huffman, R.W. Sldwell and R.L. Tolman, lbld., 17, 242-244 (1974 

16. W J. Wechter, M.A. Johnson, C M Hall, D T Warner, A.E. Berger, A.H. Wensel, D.T. Glsh 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

R.S.K. Young and G.A. Fischer, Biochem. Biophys. Res. Comm., 32, 23-29 (1968). 

P.B. Farmer and R.J. Suhadolnlk, Blochemlstry, 11, 911-916 (1972). 

P.J. Ortlz, M.I. Manduka and S.S. Cohen, Cancer Res., 32, 1512-1517 (1972). 

C. Shlpman, S.H Smith and J C. Drach, Proc. Nat. Acad. Scl. USA, 69, 1753-1757 (1972). 

D. Falke, K. Ronge, J. Arendes and W.E.G. Muller, Blochlm Blophys. Acta. 563, 36-45 (1979 

R.L. Momparler, Biochem. Blophys. Res. Comm., 2, 465-471 (1979). 

R.A.Long, G.L. Szekeres, T A. Khwa]a, R.W. Sldwell, L.N. Simon and R.K. RobIns, 

J. Med. Chem.. l5_, 1215-1218 (1972). 

M. Staub, H.R. Warner and P. Relchard, Biochem. Blpphys. Res Comm., 4&, 1824-1829 (1972). 

G.A. LaPage and E.M. Hersh, ibid., 46, 1918-1922 (1972). 

A. Mimian, R. Harris, R W Sldwell, R.K. Roblns and T.A Khwa3a. J. Med. Chem., 17, 

259-263 (1974). 

G. Hess, W. Arnold and K-H. Meyer sum Buschentelde, Antrmicrobial Agents and Chemotherapy, 

19, 44-50 (1981). 

and G.L. Nell, lbld., la, 339-341 (1975). 

D.T. Warner, G.L. Nell, A.J Taylor and W.J. Wechter, ibld., Is, 790-792 (19721. 

D.C. Baker, T.H. Haskell and S.R. Putt, IbId., g, 1218 (1978). 

D.C. Baker, T.H. Haskell, S.R. Putt and B.J. Sloan, Ibid., 22, 273-279 (19791. 

W.E.G. Muller, Jap. J. Antiblotlcs, S-104 to S-120 (1977). 

W J. Wechter, J. Med. Chem., lo, 762-773 (1967). 

K K Ogllvre, S.L. Beaucage, A.L. Schifman, N.Y. Therlault and K.L. Sadana, 

Can. J. Chem., 56, 2768-2780 (1978). 

K.K. Ogilvle, A.L. Schrfman and C.L. Penney, lbrd., 57, 2230-2238 (1979). 

G.H. Hakrmelahl, 2-A Proba and K.K. Ogllvle, Tetrahedron Lett., 22, 4775-4778 (19811 

lbld., 22, 5243-5426 (19811. 

Structures were determined from analysis of 13C chermcal shift data of the silylated 

derrvatlves25'26. Compounds 4-7 (b-d) were also prepared from the corresponding _ _ 

cyclonucleosldes26. 

25. K.K. Ogllvre, A.L. Schlfman and C.L. Penney, Can. J. Chem. 57, 2230 (19791, W. Kohler 

and W. Pflelderer, Lreblgs Ann. Chem., 1855 (19791 

26. Danny P.C. McGee, M.Sc. Thesis, McGrll Urnverslty, 1981 

(Received In USA 13 January 1982) 


