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Synthesis of 2’-a-C-allenyl-2’-deoxyuridine : An Analogue of 2’-azido-2’-deoxyuridine,
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Abstract : The 1,2-propadienyl (allenyl) group was introduced by means of a radical reaction at the 2.~

C position of uridine to prepare the title compound as a novel analogue of 2’-azido-2'-deoxyuridine, a
known inhibitor of RDPR. © 1999 Elsevier Science Ltd. All rights reserved.
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Ribonucleotide diphosphate reductase (RDPR) is the metalloenzyme that catalyzes the reduction of
ribonucleotides to their 2’-deoxy counterparts.l The crucial importance of this enzyme in the development of

tumors resulted in numerous studies directed towards the inhibition of RDPR.
Among the modified nucleosides which were demonstrated to perform inhibition of RDPR as

diphosphate derivatives, 2’-azido-2’-deoxyuridine (1) was shown to operate via a complex mechanism.? In the
case of the extensively studied 2°-chloro-2’-deoxyuridine (2) the inhibition process implies abstraction of H-3’
followed by loss of chloride ion and 1,2 hydrogen shift leading to the release of 2-methylene-3-(2H)-furanone
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As regards to compound (1), if abstraction of H-3’ is clearly established,4 there is no loss of azide ion

although the 2’-carbon nitrogen bond is cleaved prior or upon formation of a nitrogen centered radical and Nz.3
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As a part of a program aimed at the exploration of the properties induced by the presence of the
1,2-propadienyl (allenyl) residue in nucleoside chemistry,5 we have decided to prepare 2’-a-C-allenyl-2’-
deoxyuridine (4) as an analogue of the azido derivative (1). The allenyl group at C-2’ is believed to induce a
facile loss of the H-2’ atom thus allowing further evolution leading to the formation of the sustituted 2-
methylene-3-(2H)-furanone derivative (5).

The introduction of an unsaturated group at the C-2’-« position is scarcely documented : the graft of the
allyl group was performed by radical reaction under photolytic conditions between allyltributyltin and either
protected  2-O-phenoxythiocarbonyluridine (yield 72-84 %)% or 2'5-di-O-acetyl-2"-bromouridine.”
Surprisingly the latter substrate was claimed to give rise to low yield (28 %) despite a long (5 days) reaction
time in refluxing toluene.”

The work of Baldwin ef al. has established that radical reaction between triphenylprop-2-ynyl stannane
and alkyl bromides or iodides resulted in the formation of substituted allenes® (Scheme 1).

Scheme 1

PhSn-CH;~C=CH + RBr ———= R—HC=C=CH, + PhSnBr

During a previous study related to the 3'- position, we have established’ that O-phenylthiocarbonate
derivatives are unsatisfactory for this purpose in nucleoside chemistry : Therefore, despite the low yield quoted
above, we turned ourselves towards the use of protected 2'-deoxy-2'-halogeno uridines. These compounds are
easily obtained from the readily available 3‘,5‘-di—O-benzoyl-Z,2‘-anhydrouridine9 (6) by opening the anhydro

ring with the suitable nucleophile thus affording the bromo- (7a)'° or iodo- (7b)'" derivative [Scheme 2].
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First the reactivity of compound (7a) was tested under thermolytic conditions using AIBN as an initiator
with allyltributyltin : the 2'-a-C-allyl derivative (9) was obtained in 54 % yield besides the 2'-deoxy compound
(8) (18 %) [Scheme 3], thus demonstrating the feasability of the planned methodology. Although not reported

by Gratli and Undheim,7 the formation of the "reduced” by-product was previously noticed by Chu ef al. in a

work related to thymidine series. 12

The reaction between triphenylpropargyltin and the nucleoside derivatives (7a,b) was then examined in
the same conditions as above. The expected transformation was observed [Scheme 3] and afforded - together
with a low amount of the 2'-deoxy by-product (8) - the 2'-a-C-allenyl-2',3'-di-O-benzoyluridine (10). The
reaction was better conducted on the iodo- substrate (7b) [65 % yield] than on the bromo- analog (7a) [54 % ].

Scheme 3
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Reagents and conditions : i) nBu3Sn-CH,-CH=CH,, AIBN, benzene, reflux, 2 h. ; ii) Ph3Sn-CH;-C=CH
(5 equiv.), AIBN, benzene [7.5 mL/1 mmol of (7)], reflux, 5 h. ; iii) NaOMe (0.1 equiv.), MeOH, r t.

The deprotection of the 3'- and 5'- hydroxyl groups was performed as usual and afforded the free
2'-a-C-allenyl-2'-deoxyuridine (4)"° in high yield.

The 'H-NMR spectrum of (4) exhibited a signal at 5.99 ppm for H-1' (d, J12 = 9.0 Hz), in agreement
with the corresponding published data for 2'-a-C-allyl compounds.®” According to the work of Altona,'* this
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value of the Ji 2 coupling constant is consistent with a large preference (about 90 %) for the C-2' endo (S type)
furanose conformer. By comparison with uridine (J;r2r = 4.8 Hz, 48 % SM) and particularly 2'-azido-2'-
deoxyuridine (Jy 2 = 5.1 Hz,15 about 50 % S) this marked change of conformation would probably result in

interesting properties for compound (4).
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