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Abract-The methyl esters of the uranic acids derived from uridim. Mbr&oxy~ridine. baz+Y- 
deoxyuridine and 2’.3’-4sopropylideneadenosine were converted IO the amides with aquwu5 dO%B 
ammonia. After protection of the suw hydroxyls each S’-carboxamide was dehydrated with phos- 
phoryl chloride at - 5” IO yield, after deprotection. IIW respective novel 5’4trik nuckosides. Trcac- 
ment of the protected S’-nitrile nuckosides with ammonium azide in DMF gave. after &protection, the 
novel Y-C-Ictrazde nuckosicks 

A variety of nucleosides has been prepared with 
modifications at the Y-position. Esterification of 
the primary alcoholic function in thymidine. for ex- 
ample, has led to an interesting series of thymidine 
kinase inhibitors.’ Other types of analogues include 
5’-cyclopropyl-5’-dcoxythymidine,’ Y-C-mono- 
methyl- and Y-Cdimethyl-S’deoxythymidine.’ and 
5’-fluoro-5’-deoxythymidine. which is a potent in- 
hibitor of thymidylate kinase.’ Some esters have 
been prepared from the uranic acids of thymidine.’ 
uridine,‘ Muorodeoxyuridine (FUDR),’ and 2’.3’- 
o-isopropylideneadenosine.’ In this paper, the es- 
ters of the uranic acids of uridine. FUDR. 2’.3’+ 
isopropylideneadcnosine and 6-aza-2’deoxyuridin 
have been converted oia the amides 10 the novel 5’- 
nitriks and 5’-tetr-azoles. 

The readily available I’-uracil-l-yl-/3-rr 
ribofuranuronic acid, la (R, = RI = R, = OH) was 
converted by treatment with the appropriate al- 
cohol and mineral acid to a series of esters (Table 
I). The methyl ester. Is (R, = R: = OH; R, = OMe) 
was treated with do.88 ammonia, ethylamine or 
isopropylamine lo give the amides, 2a (R = H. Et 
or Pr’; R, = RI = OH). I’-Uracil-I-yl+-Pribo- 
futanuronamide. protected by acetylation with 
acetic anhydride. was dehydrated with phosphoryl 
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chloride* a1 - 5” to give the protected nitrile. 3a 
(R, = R? = OAc). Brief treatment with 50% (v/v) 
aqueous ammonia, followed by fractionation on a 
silicic acid column gave the nitrile, 3a (R, = R: = 
OH) in 20% overall yield from the amide. The pro- 
tected nitrik was converted to the protected ICI- 
razole nucleoside with ammonium azide a1 90” for 
4 h. Deacetylation gave the tetrazok, 4a (R, = R: = 
OH) a non-phosphorus-containing -analogue of 
uridine-5’-monophosphate. 

FUDR, prepared unambiguously from deox- 
yuridine by the method of Robins et al.” was oxid- 
ized with platinum/oxygen lo the uranic acid and 
converted uio the methyl ester’ to the amide, 2b 
(R = RI = H; RI = OH). The corresponding nitrile 
and tetrazole nucleosides were obtained by the 
method described above. 

bAza-2’deoxyuridine. prepared oia the silyla- 
tion method,” was shown by NMR spectroscopy lo 
contain about 10% of the a-anomer. The mixture 
was converted lo the amide k (R = RI = H; Rz = 
OH) isolated as the pure @-anomer in 78% yield, 
after a single recrystallisation of the anomeric mix- 
ture. The amide was acetylated and dehydrated 10 
the protected nitrile. which after deacetylation gave 
3c (R, = H; RI = OH) in 36% overall yield. The tet- 
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8z x = uracil-I-yl 
b: X - Mbmuracil-I-yl 
c: x-bpuurro-l-yl 
d: X -a&nin-+yl 
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1’-6-Ar~~-l-y1-3’-0-4c~-~-~xy-~- 
D - rlbofvmrurroMmldr The llllide (0.J s) Wu l cCt)‘htCd 
incheusualmyto~ve~-R,-H;R,-OAc)0.34p 
(92%): m.p. 216”; A, 262 nm (e 48SO); NMR 6 4.27 (d, 
H4’. J”.r.n, = 3 Hz). (Found: C. 42.S; H. 4.4; N. 19-9. 
C&d for C,.H,,N.O,: C. 42.3; H, 4.3; N. 19.796.) 

I’ - 6 - ArowacU - I - yt - r - &oxy - p - D - 
dhfimnLvono~. The protected amide (O-2 0) was de- 
hydrated IO the nibik in the usual way and the product 
dcacaytatai as bcfae to give 3@-R, - H; R, - OH) 0.11 g 
(67%): m.p. 165”; A, 262nm (c 4800); NMR 8 4.6s (1. 
H-4’). (Found: C. 41.4; H. 3.6; N, 23.6. Cakd for 
C.H.N,O,.O-SH,O:C. 41.3; H. 3.9; N. 24.076). 

l’-6-AzoumcU-l-yl-4’(R)-C-t~rordo-Y-~xy- 
fi - D - crythroj&immw. The protected nitrik. 3c (It, - H; 
R, - OAc) (0.2 g) was treated with sodium azide and am- 
monium chloride as previously dcscni. The protected 
tetratdtIc(R,-H;R,=OAc)(O.l0)wsci~tedbyprr- 
parativc TLC in solvent 2. It was treated with SO% (v/v) 
aqueous ammonia in the usual way and the product ise 
latcd by preparative TLC in solvent 2 to give the tctrazolc 
4ctRI - H; R, - OH) 0.08 g (33% from protected nitrik) as 
its sodium salt dihydrate: m.p. 210” dcc; A, 262nm (c 
4850); NMR 6 4.8 (s. H-4’). (Found: C. 29.6; H. 3.6. C&d 
for C.H,N,O.Na.2H,O: C. 29.S; H. 3.7%). 

I-Admln-9-yl-2’.3’-O-lsopropylldrru-B-D- 
dhfam~~~~nonitrflc Methyl - I’ - adcnin - 9 - yl - YJ’ - 
0 - isopropylidem - p - D - ribofurfmuronate’ (3 g) was 
converted to the protected nitrile via the amide as pevi- 
ously described. The product was isolated after silicic 
acid chromatmphy in solvenf I as an BmocphoILs pow- 
dcr. which crystallised as nccdks from EtOH to-ive 
I .25 II M% from the ester) of 3&R, + R, = -OC(MebCL): 
m.p.-I&I-; A, 2S9nm (e i53SO);-NMR i 5% (d, 
HA’, J”.r.n, - 2 Hz). (Found: C. 51.6; H. 4.6; N. 28.0. 
C&d for C,,H,.N.O,: C. 51.5; H. 4-8; N. 27.8%.) 

I’ - Adenin - 9 - yl - 4’ - (R) - C - tctrazolo - p - D - 

l rythrofurwwse. The pra&ctcd nitrile 3&R, +R, = 
-OC(Me),G) (0.58 8) was co~~verted to the protected tct- 

razok as pceously dcscrii. This was dc&cet~cd 
withcut ptmikation by tcfltmcnt with SO% (v/v) formic 
acid (10 ml) at room tanp overni&t. IIIC solvent w8s 
cvsporatcd on tmder reduced persure (3(r; I mm Ho) to 
krve a brown ad. fm&matcd by pqmntive TLC in 
sdvent 2. The major product w i8olatd aa an anto+ 
ous powder 0.26g (4S%) of Id(R, = R, - OH): m.~. 222-i 

-259 nm (e IS&lO). NMR 8 5.26 (m, H4’j (F&d- C 
k; H. 4.7: N, 30-O. bakd foe C&N.O,N6.0~SH,O~ C: 
28.8; H. 4.7; N. 30.2%). 

Acluaowle&emcnrr--nK authca wish to thank Mr. D. 
Orcatbnlrs of this Divisiocl for his interpretation of the 
NMR spectra. 
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