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Abstract - The synthesis of a series of 2’,3’-seconuclcoside analogues related to 

nucleosides pre\iously shown to posssess anti-l IIV activity is described. [Jung 

strategies to distinguish lxtwern the three primary hydroxyl groups of a 2’,3’- 
seconucleosidc, 3’-azido-2’.3’-dideoxy-2’3’~secothymidine and 2’.3’-ditleoxy-2’,3’- 
secothymidine have been pre ,a!-ed. 

1 
These compounds, sevel-:,I of the intermediates in 

their synthesis, as well as 0 2’-anhlidro-3’-azido-3’-deoxy-2’,3’-sccothymidine and 

several 2’.3’-secouridine analogues have been tested for thclr ability to prevent 
infection of cells by HIV. None showed any significant toxicity or antIviral activity. 

In the past few years, we h.lvc published a number of papers on seconucleos~dc\‘-4 - a term csincti 

I> \’ IlcCnrmick and McElhinne>5 to dcscrlbe some ncyclx nucleosidcs. We have specifically been intcrestcd 

in the 2’.7’-seconucleosides, which can 1~ con\idercd to he noi-mal nucleosidcs which lack the C2’-C3’ 

bond I;smg a variety of strategies and blocking groups, we have shown that it is pouble chemically to 

dificrentinte in reactivit; between the thwe plimnry hldroxyl groups formed if a ribonucleoside is treated 

succcs\ivcly with sodium peliodate and then reduced u.ith borohydrldc This is possible in the pyrin~itlinel~2 

(:I’ purinc3 field and we hnw also shoun that some selectivity 1s lctaincd by pho,phodiesterascs towards the 

di:l\!erioisomeric p-nbtrophenyl cstct-s of the 5’- and R’-phosphates of 2’.3’-secouridine,4 

‘^ WC dedicate this paper to Professor Yu W’nng on the occasion of his SOth birthday 
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Other relevant work in the 2’,3’-seconucleosides field has been reported by Shugar and 

co-workers.o-‘0 They have confirmed the expected flexibility of the seconucleosides’ but have shown that 

they do prefer a conformation where the acyclic chain is in an extended form.8 They have also shown 

that, unlike acyclovir, 2’,3’-secoguanosine is not a substrate for the thymidine kinase of herpes simplex virus 

type-1 9 and that 2’,3’-secocytidine is only partially phosphorylated by wheat shoot nucleoside 

phosphotransferase.IO However, it has been known for some time that when tRVAPhe is treated with 

pcriodate, and the terminal dialdehydc residue reduced with borohydride to give a 2’.3’-secoadenosine 

3’-terminus. this can still be correctly and efficiently aminoacylated, II showing that it is possible for a 

scconuclcoside to adopt a biologically recognizable conformation. Recently the synthesis of some relevant 

3’,4’- and 1 ‘,2’-seconucleosides has been reported.12 

We here wish to report the synthesis of some 2’,3’-secopyrimidinenucleosides which are related to the 

known anti-IllV agents 3’-azido-2’,3’-dideoxythymidine and 2’,3’-dideoxythymidine.14 The replication cycle 

of IIIV includes a number of steps which present targets for attack by antiviral agents. Most of the 

effcctivc nucleoside analogucs reported so far are thought to work by chain-terminating the synthesis of viral 

DNA transcribed from RNA by the viral RNA-dependent DNA polymerase or reverse transcriptase. 

However, to be an effective substrate for this enzyme, the nucleoside S’-triphosphate is required and in the 

absence of an efficient method of transporting phosphate derivatives directly into cells, the nucleoside has to 

be a substrate for a 5’-kinase. Unlike the herpes viruses, HIV does not code for its own kinase and thus 

this initial phosphorylation depends upon the recognition of the analogue by a host cell kinase (usually a 

pyrimidine or even a thymidine-kinase) which normally has a very stringent specificity. Thus, this approach 

requires that any analogue should not differ very markedly from the normal substt-ate. otherwise 

phosphorylntion will not occur, but this also inevitably means that the chances are that the triphosphatc 

eventually pr-educed will be a substrate not only for the reverse transcriptnse but also for the cellular l)NA 

polymcrnse and will thus be toxic. 

As we had aquired the ability to alter at will the functional groups of 2’,3’-seconucleosides, we thought 

it might be of interest to prepare some 2’,3’-seco-analogues of known anti-HIV agents in the hope that 

they might still be kinase substrates but the triphosphates of which might have some increased selectivity in 

their recognition by the transcriptase and the polymerase. 

The following series of compounds were made starting from ribothymidine and from uridine. We 

describe the chemistry in detail for the former series here as they are all novel compounds; the analogous 

reactions were also performed using urtdine and some of the individual steps have been reported previously 1.’ 

Because of the acidic conditions required using HI during a subsequent reaction. the 5’-hydroxyl group 

of ribothymidine had to be benzoylatcd rather than tritylatcd. This was achieved @ the 

2’.3’-0-isopropylidene derivative in a predictable series of reactions. _ (Compounds L-2, Scheme I). 

Subsequent oxidation (2). reduction ((1) and mesylntion gave 5’-0_-benzoyl-2’,3’-di-Q-mesyl-2’.3’- 

secoribothymidine (z) using standard conditions described befor-e. I.2 ‘t’rcatmcnt of compound (1) with DHU 

gave the 02.2’-anhydro analogue (S) which, on treatment with III IO open the anhydro r-ing (9). followed by 

catalytic reduction using 10% PdiC and hydrogen (lo). displacement of the mesyl group with l.iN3 (II) and 

~rcmoval of the 5’-Q-benzoyl group with ammonia. gave the desired 3’-azido-2’,3’-dideoxy-2’.3’- 

scrothymidine (l2) in reasonable yield 

The preparation of 2’.3’-dideoxy-2’.3’-secothymidinc (l7) was achieved by periodate oxidation followed 

by borohydride reduction of the readily available S’-f-tritylribothymrdine. Reactions to give compounds 
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(u-12) followed an entirely predictable course to give the desired compound (l7) in good yield. The diol 

(l3) was also used as the starting material for the preparation of a more rigid analogue. 

O2,2’-anhydro-3’-azido-2’,3’-dideoxy-2’.3’-secothymidine (21). Treatment of compound (lJ) with lithium 

aride under the conditions described by Hata13, gave two compounds (I& I’J) in the ratio 35 which could 

be separated and characterized. Compound (S) could be detritylated to give (20) and compound (19) could 

bc detritylated under conditions which opened the anhydro ring to give (22) or which left it intact to give 

compound (2l). 

SCHEME 2 
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Similar reactions were carried out starting from uridine and where novel, the experimental details are 

reported. 

All the compounds described here were tested for their ability to inhibit the infection of cells by HIV 

but no significant efficacy or toxicity was seen. This is probably because the compounds are not substrates 

for the host-cell thymidine kinase and attempts are currently being made to synthesise derivatives which 

circumvent this block. Compounds 12. 16, 17, 20, 21, 22, 34, 38, 35, 42, 43 and 44 were tested against 

HIV and severat other virus strains but no activity or toxicity of any kind was detected. 

EXPERIMENTAL 

N.m.r. spectra were recorded on one of the following instruments: Varian XLIOO, Jeol FX90Q or Jeol 
GX270 with (CD3)2 SO as the solvent unless otherwise stated. U.V. spectra were measured in ethanol on a 
Pcrkin Elmer 552 spectrophotometer. Mass spectra were recorded on a Kratos MS 80 RF instrument using 
the fast atom bombardment technique, sodium chloride was added as required. Column chromatography was 
carried out on silica gel either Kieselgel 60 type 7734, 0.063-0.200 mm, 70-230 mesh ASTM or Kiesclgel 60 
type 9385, 0.04-0.063 mm, 230-400 mesh ASTM (E. Merck A.ti. Darmstadt, W. Germany). All 
experiments were carried out under scrupulously dry conditions unless otherwise stated and all evaporations of 
solvents wefe carried out under reduced pressure. 

Synthesis of compounds 35.-38, 40, 42. 44 and 13-14 has been previously reported in ref. 1 and 2 
respectively. 

u’-0-lsooronvlideneribothvmidine (2). Ribothymidine (10 g, 33.5 mmol) was stlspended in dry acetone 
(2.50 ml) and then anhydrous copper (II) sulphate (20 g) and concentrated sulphuric acid (0.25 ml) was 
added The mixture was then stirred in a sealed bottle for 48 hours and filtered. The filrrate was then 
neutralised with dry calcium hydroxide powder (10 g) for one hour and filtered. The product which 
crystallises whiIe excess solvent is removed can be further recrystallised from methanol to give 10.9 g (34s.) 
of fine needies. U.V. xmax. 266 nm, c = 9,820 (pH 6 in water) n.m.r. 6 11.4 (IH,s,NH), 7.6 (IH,s,H-6). 
5.9 (lH.d.H-I’), 4.9 (2H,m,H-2’.3’), 4.1 (JH,q.FJ-4’), 3.6 (2H,m,JJ-5’), 1.8 (3H,s,CH3), 1.55 
(3JJs,(CH3)2C). 1 .36 (~H.S.(CHJ)~C) MJSS spec. m/z 299 (hl+FJ)+. 321 (M+Sa). 

S’-0-l~en~ovlrihorhvmidine (4). To a solution of 2’,3’-(1-isoprop~lidcncribothylnidine (16.5 8, 41 mmol) in 
pyridine (200 ml) was ad&d do-opwise bcnzyoyl chloride (9.24 g, 65 7 mmol) in pyl-idmc (80 ml). After 4 
hours at room temperatut-e the solvent was removed and rhc residue coevaporated with toiuene. The 
resulting syrup was dissolved in dichiorom~thane and the solution was extracted three times with water. 
After drying the organic phase was evaporated to dryness under reduced pressure. The residue was dzssolvcd 
in trifluoroacetic acid (33.6 ml and water (7 ml) and the solution was left for 20 mins at room 
tempcmture. Removal of the solvent gave a residue that was purified on a chromatographic column eluting 
with ethanol: chloroform (1.3) to give (17.2 g, 83%) a white solid. U v. Amax. 260 nm, r = 10.350 
(ethanol) n.m.r. 6 11.4 (lH,s.NH). 8 1 (1H.s.I.J-6), 8-7.4 (SH,m.benroyl protons), 5.9 (JH,d,H-1’). 4.5 
(3fJ+m.CH2-5’,H-4’), 4.1 (4Ji.m,OH-3’,OI-1-2’,JJ-3’.H-2’). Mass spec. m/z 364 (M+H)+. 

~‘-0-Benzostribothymidine dialdehyde (5). To a solution of 5’-O_-t~nzoylri~thy~llidit-ie (9 0 8, 24.8 mmol) in 
ethanol (300 ml) was added sodium periodate (5.3 g) in water (130 ml) and the solution was left for 24 
hours at room temperature in the dalk. The solvent was then removed to yield a white solid that was 
cxtractcd with acetone. Removal of the acetone under lcduccd pressure gave :he product (8.2 g. 92%). 

u.v. x,,,. 260 nm, r = 10,000 pH 6 0 111 hater n.m.r. ‘I-J, d (db-DMSO) no assignable resonances. 
spectrum not resolved. This is typlcnl of a nucleosldc dtaldehyde.J5 

~‘-0-Benzovl-2’,3’-sccoribothvmidine (6). To a stirred solution of 5’-~-~nzoylribothymidine dialdehyde (9.0 
g, 24.9 mmoi) in ethanol-water (1 ‘1) (600 ml) was added sodium borohydride in smatl portions (3.7 g) until 
complete reaction had occurred. The pH was then adjusted to pH 7 and the solvent removed under 
reduced pressure. The resulting white solid was extracted with acetone, yielding a white solid on 
evaporation. Final purification was carried out on column chromatography (toluene: acetone (3:7) (7.4 g, 
82%). U.V. xmax. 260 nm, r = 10,200; n.m.r. 6 11.4 (IH,bs.NH). 8.0-7.5 (6H.m.H-6,benzoyl protons), 
5.9 (IH,t.H-I ‘), 4.4 (2H,m,CH2-5’). 3.7 (SH,m.CH2-2’,CH2-3’,H-4’). 1 .8 (3H,s,CH3). Mass spec. m/z 365 
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(M+H)+. 

S_‘~-Benzovl-2’.3’-di-0-mesvl-2’.3’-secoribothvmidine (7). To a stirred solution of S’-Q-benzoyl-2’.3’- 
secoribothymidine (5.0 g, 13.7 mmol) in pyridine (65 ml) at O°C was added dropwise mesyl chloride (6.2 g, 
54.26 mmol) in pyridine (6.5 ml). After 2 hours at O°C the solvent was removed under reduced pressure 
and the residue coevaporated with toluene. The residue was then triturated with water and then dried by 
coevaporation with acetone. The resulting solid was further purified by column chromatography eluting with 
toluene: acetone (7:3) to give a white solid (5.9 g, 82%). U.V. X,,,, 260 nm, ( = 9.980; n.m.r. 6 11.4 
(lH,s.NH). 8-7.4 (6H.m.H-6.benzoyl protons), 5.9 (IH.t,H-I’), 4.6-4.1 (3H,m.H-4’.H-3’. H-2’), 3.2 
(6H,d,2 x CH3SO2-), 2.3 (2H,m,CH2-5’). 1.6 (3H,s,CH3). 

02,2’-Anhvdro-5’-O-bn~ovl-3’-0-mesvl-2’.3~-se~othvmidine (8). To a solution of S’-Q-benzoyl-2’,3’-did_- 
mesyl-2’,3’-secoribothymidine (3.5 g. 6.7 mmol) in dry dichloromethane (33 ml) was added DBU (1.0 g. 
6.57 mmol). After 2 hours at room temperature the solvent was removed and the residue coevaporated with 
acetone to yield a yellow solid. The solid was purified by column chromatography, eluting with acetone, 
ytetding a white solid (2.5 g, 89%). (Found: C. 49.5; H, 4.5; N, 6.1; C18H21N20gS requires: C, 49.9; fl. 
4.65; N, 6.4). U.V. x,,, 250 nm r, 7,800. n.m.r. 6 7.9-7.4 (6H,m,H+‘,benzoyl protons), 6.1 
(I H,q,H-I ‘) 4.8-4.3 (6H,m,CH2-5’. 
spec. M/z 425 (M+H)+. 

H-4’, H-3’. CH2-2’). 3.2 (3H,s,CH3S02-). 1.6 (3H,s,CH3). Mass 

~‘-Benzovl-2’-deoxv-2’-iodo-3’-O-mesvl-2’,3’-secothymidine (9). A solution of Q2,2’-anhydro-S’-&benzoyl- 
3’-Q-mesyl-2’,3’-secothymidine (3.5 g, 8.2 mmol) in DMF (150 ml) and hvdroiodic acid (32 ml) was left 
for 16 hours at room temperature. The solution’ was then neutral&d by a-ddition of sodium bicarbonate. 
After removal of the solvent, the residue was partitioned between dichloromethane and water. The organic 
phase was separated, washed twice with water and then evaporated to dryness. The resulting solid was 
purified on a chromatographic column eluting with toluene: acetone (1 :I) to give a white foam (2.5 g. 
55%). U.V. xmax 260 nm, f. 10,100. n.m.r. & 11.4 (lH,bs,NH), 8-7.4 (6H,m,H-6,benzoyl protons) 6.04 
(tH,t,H-1 ‘). 4.5 (2H,H-3’). 4.4 (3H,m,CH2-2’.H-4’), 3.62 (2H,d,CH2-5’), 3.3 (3H,s,CH3S02-), I .7 
(3fl.s.CI13). Mass spec. m/z 553 (M+H)+. 

~‘-O-Benzoyl-2’-deoxv-3’-O-mesvl-2’.3’-secothymidine (10). 5’-Q-Benzoyl-2’-deoxy-2’-iodo-3’-@- 
mesyl-2’.3’-secothymtdine (2.49, 4.5 mmol), sodium acetate trihydrate (3.4 g) and palladium charcoal (10%) 
(0.78 g) were combined in 80% dioxan (166 ml). The suspension was stirred under an atmosphere of 
hydrogen overnight. The charcoal was then filtered off and the filtrate evaporated to dryness. The 
resulting solid was partitioned between dichloromethane and water. The dichloromethane layer was separated 
washed with sodium bisulphite solution and then twice with water. The organic phase was then dried and 
evaporated to dryness to yield a yellow glass (1.7 g. 90%). (Found: C. 50.9; H, 5.5; N. 6.7; 
Ct8H22N208S requires: C, 50.7; H, 5.2; N. 6.6). U.V. X,,, 260 nm, (r, 10,500). n.m.r. 6 II.4 
(IH,s,SH), 7.9-7.5 (6H,m,H-6. benzoyl protons) 6.0 (IH,q,H-I ‘), 4.6-4.0 (5H,m,CH2-3’. H-4’,CH2-5’), 
3.25 (3H,s,CH3S02-), 1.8 (3H.s.CH3). 1.45 (3H,d,CH3-2’). Mass spec. m/z 427 (M+H)+. 

3’-Azido-S’-O-benzovI-2’.3’-dideoxv-2’.3’~ecothymidine (11). To a solution of 5’-Q-benzoyl-2’-deoxy-3’-0_- 
mesyl-2’,3’-secothymidine (1.0 g, 2.3 mmol) in dry DMF at 1OOoC was added lithium aride (0.3 g. 6.1 
mmol) with vigorous stirring. After 2 hours the solvent was removed and the resulting syrup triturated with 
water to give an off white solid. Final purification was achieved using a silica column and eluting with 
toluene: acetone (7:3) to give a colourless oil (0.62 g, 72%). (Found: C. 54.7; H. 4.9; N. 18.6; 
Ct7Hl9N505 requires C, 54.70; H, 5.10; N, 18.75). U.V. X,,, 260 nm. r. 10.200). n.m.r. 6 11.4 
(1 H,s,SH), 7.9-7.5 (6H,m,Hd,benzoyl protons, 6.1 (IH.q.fl-1 ‘). 3.7-3.1 (5IH,m,CH2-3’,CH2-S’.H-4’). 1 8 
(3H,s,CH3), 1.4 (3H,d,CH3-2’). Mass spec. m/z 374 (M+H)+. 

3’-Azido-2’.3’-dideoxv-2’.3’-secothymidine (12). 3’-Azido-S’-O_-henzoyl-2’.3’-dideoxy-2’,3’-secothymidine 
(0.6 g, 1.6 mmol) was dissolved in methanolic ammonia (saturated at OOC) (50 ml) and left at room 
temperature for 2 days. The solvent was then removed and the residue twice coevaporated with methanol. 
The residue was then purified on a chromatographic column eluting with toluene: acetone (3:7) yielding a 
white solid (0.34 g, 79%). (Found: C. 42.1; H, 5.1; 5, 27.25; ClOH15N504 requires C. 42.35; H, 5.13; 
N, 27.44;) U.V. A,,, 260 nm. (6, 10,300) n.m.r. 6 11.4 (lfl.s.NH). 7.7 (lH.s.H-6). 6.1 (lH.q.H-I’). 
4.8 (1H,bs,OH-5’), 3.7-3.1 (SH.m.CH2-5’. CH2-3’. H-4’) 1.8 (3H.s.CH3). 1.4 (3H,d,CH3-2’). Mass spec. 
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miz 270 (M+H)+. 

2’.3’-Dideoxy-2’.3’-di-iodo-5’-0-tritv1-2’.3’-secothymidine (15). To a stirred solution of 
2’,3’-di-Q-mesyl-5’-Q-trityl-2’,3’-secoribothymidine (1 g. 1.52 mmol) in dry DMF (20 ml) al 100°C was 
added sodium iodide (1.1 g, 7.6 mmol). The solution was stirred at 100°C for 2 hours and the solvent was 
removed by evaporation to give a yellow oil which was triturated with water. The resulting solid was 
filtered off, washed with water and dried. Purification by column chromatography using toluene: acetone 
(1:l) as the eluant gave a white solid (0.88 g, 80%). U.V. Amax 263 (f, 8500); n.m.r. S 11.4 (lH,s,NH), 
7.6 (lH,s.H-6), 7.3 (lSH,s,Ph3C), 6.0 (lH,t.H-I’), 4.0 (2H,d,H-2’). 3.8 (3H,m,H-3’ and H-4’). 3.1 
(2H,d,CH2-5’) 1.7 (3H,s,CH3). 

2’.3‘-Dideox~-Z’.3‘-diiodo-2’,3’~cothvmid~ne (16). A suspension of 2’,3’-dideoxy-2’,3’-di-iodo-5’-0- 
trityl-2’,3’-secothymidine (2.1 g, 2.9 mmol) in 80% aqueous acetic acid (30 ml) was heated at 100°C for 30 
min. The solvent was removed by evaporation to give a syrup which was coevaporated with toluene to give 
a white solid. This was purified by column chromatography first using totuene: acetone (3:2) as eluant and 
then toluene: acetone (3:7) to give a colourless glass (0.95 g, 70%). U.V. Xmax 263 nm. (c. 8,400) n.m.r. 
6 11.4 (lH,s,NH), 7.6 (lH,s.H-6). 6.0 (IH,t,H-I’). 4.0 (IH.m.OH-5’). 3.9 (2H,d,CH2-2’), 3.75 
(3H,m,H-3’,H-4’). 3.5 (2H,m,CH2-S’), 1.8 (3H,s,CH3). 

2’.3’-Dideoxy-2’,3’-secothvmidine (17). Palladium on charcoal (10%. 1.64 g) was added to a solution of 
2’,3’-dideoxy-2’,3’-diiodo-2’,3’-secothymidine (2.3 g, 4.9 mmol) and sodium acetate trihydrate (7.23 g) in 
80% ethanol (200 ml). The suspension was stirred overnight at room temperature under an atmosphere of 
hydrogen. One equivalent of silver nitrate was then added to precipitate the iodide and the suspension 
stirred for a further 5 mins. kfter filtration the solution was evaporated to dryness and the resulting solid 
purified on a chromatographic column eluting with toluene: acetone (1:l) to give a white solid (0.79 g, 
75%). (Found: C, 52.7; H, 7.2; N, 12.5; ClOHl6N204 requires C, 52.6: H, 7.1; N, 12.3). U.V. Xmax 
260 nm. 
(f. 10,000); n.m.r. b 11.3 (lH,bs,NH), 7.8 (IH,s,H-6). 5.9 (IH,q,H-I’), 4.6 (IH.t,OH-5’). 3.3 
(2H,m,CH2-5’). 1.7 (3ii,s,CtI3), 1.38 (3H,d,CH3-2’) 1 .I (3ff,d,CH3-3’). Mass spec. 229 (M+H)+. 

0,22’-Anhvdro-3’-azido-3’-deoxv-5’-0-tritvl-2~,3~-sccothvmidine (19). To a stirred solution of 
5’-Q-trityl-2’,3’-secoribothymidine (5.5 g. 10.9 mmol), carbon tetrabromide (10.2 g) and lithium azide (5.5 
g) in dry DMF (30 ml) was added triphenylphosphine (7.82 g) in dry DMF during 11 hour at 20°C. The 
reaction was left overnight at room temperature. Ethanol was then added and the solution was left for 10 
mitts. The solvent was removed and the resulting syrup was poured onto water (400 ml), giving a solid 
which was separated from the supernatant and dried by coevaporation with acetone. The two compounds 
were separated on a chromatographic column by eluting with toluenc: acetone (2:8). The fraction containing 
the fastest running compound gave a white solid, 2’.3’-diazido-2’.3’-dideoxv-5’-O-tritvl-2’.3*- 
secothvmidine (t8) (1.9 g, 32%). (Found: C, 63.2; H, 5.2; N, 20.4. C29H2gNbO4 requires C, 63.0; fl. 
5.1; N. 20.3); U.V. Xmax 262 nm. (c, 11,000); n.m.r. i, 11.4 (lkI,s,NH), 7.8 (lH,s,H-6). 7.3 
(lSH,m,Ph3C), 6.0 (1 H,t,H-I ‘f, 3.8-3.5 (SH,m,CH -2’,CH2-3’,11-4’). 

5 
3.1 (2H,m,CH2-5’). 1.8 (3H,s,Clf3); 

the slowest running compound was identified as 0. 2’-Anhvdro-3’-azido-3’-deoxv-5’-O-tritvl-2’.3’- 
secothymidine (19) (2.9 g, 53%). (Found: C, 68.3; H. 5.4; N, 13.4. C29H27N504 requires C. 68.36; H, 
5.34; N, 13.74); U.V. x,,, 250 nm. (c, 8,500) in ethanol; n.m.r. 6 7.82 (lH,s.H-B), 7.4-7.2 
(lSH,m,Ph3C). 6.1 (lH,d,H-I’). 4.8 (ZH,d-d.CH2-2’). 4.5 (11.I.t,H-4’). 3.67-3.45 (2H,m,CH2-3’) 3.0 
(2H,d,CH2-5’). I .66 (3I-I.s.ck13). Mass spec. m/z 510 (M+H)+. 

3’-Azido-3’-deoxv-2’.3’-secoribothvmidine (22). Q2,2’-Anhydro-3’-azido-3’-deoxy-S*-Q-trityl- 
2’,3’-secothymidine (1 .S g, 2.9 mmol) in 80% acetic acid (50 ml) was heated at 100°C for 2 hours, when 
tic indicated that complete detritylation had taken place. The solvent was removed and the residue 
coevaporated with toluene. The crude pi-oduct was purified using column chromatography, eluting with 
ethylacetate: ethanol (8:2) to give a white solid (0.38 g, 45%). (Pound: C, 42.3; H. 5 5; N, 24.7; 
CloHl5N505 requires C, 42.1; H, 5.30; N, 24.6); U.V. Xmax 260 nm. (c, 10.000): n.m.r. d 11.3 
(IH,s,NH), 7.8 (lH,s,H-6). 5.9 (lH.t,H-1’). 3.8-3.3 (7H,m,CH2-5’,CH2-3’,CH2-2’,I-I-4’), 1.7 (3fl,s,CH3). 
Mass spec. m/z 286 (M+H)+. 
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2’.3’-Diazido-2’.3’-dideoxv-2’.3’-secothvmidine (20). 2’,3’-Diazido-2’,3’-dideoxy-S’-Q-trityl-2’,3’- 
secothymidine (2.5 g, 4.5 mmol) was deprotected using the conditions described for the preparation of 
compound (22) to give a white solid (0.7 g, 51%). (Found: C, 38.9; H, 4.6; N. 36.3; ClOHl4N804 
requires C, 38.70; H. 4.6; N, 36.10); U.V. xmax 260 nm. (c, 9,800); n.m.r. 6 11.4 (lH,bs,NH), 7.8 
(lH,s,H-6), 5.9 (lH.t,H-1 ‘), 4.8 (lH,bs,OH-5’). 3.8-3.5 (7H.m,CH2-5’,CH2-3’,CH2-3’.H-4’), 1.7 
(3H,s,CH3). Mass spec. m/z 311 (M+H)+. 

O2.2’-Anhvdro-3’-azido-2’,3’-dideoxv-2’.ecothvmidine (21). Q.22’-Anhydro-3’-azido-3’-leoxy-5’+_-trityl- 
2’,3’-secothymidine (0.25 g, 0.49 mmol) in n-tutanol: trifluoroacetic acid (9:l) (3 ml) was stirred for 2 
minutes at room temperature, when tic indicated that complete detritylation had taken place. Excess 
n-butanol was then added and the solvent removed under vacua at 300C to give a yellow residue. The 
residue was then purified on a silica column eluting with chloroform: ethanol (7:3) to give a white solid 
(0.088 g, 67%). (Found: C, 42.1; H, 5.0; N, 24.5; ClOHl3N504 lH20 requires C, 42.1; H, 5.3; N, 
24.7); U.V. A,,, 250 nm. (f, 8,000) in water pH 6.0; n.m.r. 6 7.83 (lH,s,H-6), 6.1 (lH,d-d.H-1’), 5.1 
(lH.t.OH-S’), 4.8 (ZH,d-d,CH2-2’). 4.5 (lH.d.H-4’). 3.56-3.3 (4H,m,CH2-5’CH2-3’), 1.8 (3H,s,CH3); Mass 
spec. 268 (M+H)+. 

j-‘-O-Benzovl-2’.3’-0-isoaroovlidene uridine (25). (2.18 g, 79%). (Found: C. 59.0; H, 5.1; N, 6.9. 
Cl8H2ON207 requires C, 58.8; H. 5.2; N. 7.2). U.V. X,,, 251 nm. (f. 10,300); n.m.r. 6 11.4 
(lH,bs.NH), 8.0-7.4 (6H,m,H_d,benzoyl protons), 5.84 (lH,d.H-I’), 5.54 (IH,d.H-5). 5.12 (lH,d-d.H-5’), 
4.92 - 4.4 (3H,m,H-2’,H-3*,H-4*), 1.54 (3H,s.(CH3)2C-), 1.36 (3H,s,(CH3)2C-). 

XI-0-Benzovluridine (26). (1.67 g, 87%). U.V. X,,, 261 nm. r, 10,200 (ethanol): n.m.r. d 11.4 
(lH,bs,NH), 8.1-7.5 (6H.m.H-6. benzoyl protons), 5.9 (lH.d.H-I’), 5.6 (lH,d.H-S), 4.5 (2H,m,CH2-5’). 
4.15 (3H,m,H-2’,H-3’,H-4’). 

5_‘-0-Benzovluridine dialdehvde (27). (4.86 g, 88%). (Found: C. 54.1; H, 4.4; N, 7.8. Cl6Hl6N208 + 
0.5 H20 requires C, 54.1; H, 4.2; S, 7.9). U.V. X,,, 261 nm. (r. 10,400); n.m.r. d (d6-DMSO): no 
assignable resonances, spectrum not resolved. 

x-0-Benzovl-2’.3’-secouridine (28). (12.86 g. 79%). (Found: C, 54.4; H, 5.0; S, 7.8; Cl6Hl85207 
requires C, 54.9; H, 5.1; N, 8.0). U.V. A,,, 261 nm. (P, 10,000); n.m.r. 6 11.4 (lH,bs,NH), 8.0-7.4 
(6H,m,H-6, benzoyl protons), 5.85 (lH.t.H-I’), 5.35 (lH,d,H-5). 4.3 (2H,m,CH2-5’). 3.7 
(SH,m,CH2-2’,CH2-3’,H-4’). 

r-0-Ben:ovl-2’.3’-di-0-mesvl-2’.3’-secouridine (29). (26.5 g, 80%). U.V. A,,, 261 nm. (r, 10,400); 
n.m.r. 6 11.2 (lH,bs,NH). 8.1 to 7.4 (6Il.m.H+, benzoyl protons), 6.1 (IH,t,H-l’), 5.45 (lH,d.H-5), 

4.6-4.3 (7H,m.CH2-2’,CH2-3’,H-4*,CH2-5*), 3.25 (3H.s.2’~CH3S02-), 3.2 (~H,~,~‘-CH~SD~-). 

02,2’-Anhvdro-5’-O-henzovl-3’-0-mesvl-2’.31-secouridine (30). (17.94 g, 84%). (Found: C, 49.5; H, 4.6; 
N, 6.7; Cl7Hl8N207S + H20 requires C, 49.5; H, 4.9; N. 6.8). U.V. Xmax 250 nm. (r. 7.500). n.m.r. 
6 8.1-7.5 (6H,m.H-6. benzoyl protons), 6.1 (lH.d-d.H-1’). 5.8 (lH.d.H-5). 5.0-4.2 
(7H,m.CH2-2’.CH2-3’.H-4’.CH2-5’), 3.3 (3H,s,CH3SO2-). Mass spec. m/z 41 I (M+H)+. 

5’-O-Ben~ovl-2’-deoxv-2’-iodo-.3’-0-mesvl-2’.3’-secouridine (31). (5.53 g, 61%). U.V. A,,, 261 nm. (t . 
10,300); n.m.r. 6 11.42 (lH,bs.NH), 8.0-7.4 (6H,m.H-6. benzoyl protons), 6.04 (lIl,t,H-1’). 5.48 

(lH.d-d,H5), 4.52 (2H,m,CH2-3’). 4.3 (3H,m,CH2-2’.H-4’). 3.62 (2H.d,CH2-5’), 3.3 (3H,s,CH3S02-). 

~-0-Ben~ovl-2’-deoxv-,3’-O-mesvl-2’.3’-secouridine (32). (3.9, 94%). U.V. X,,, 260 nm. (r, 10.400) 
(Found: C. 49.4; H. 4.7; N. 6.7; C~~H~~N~OQS requires C. 49.5; H, 4.9; K. 6.8. n.m.r. 6 11.1 

(lH,s.NH). 8.0-7.4 (6H.m.H-6, ben;dylpro;o~), 6.6 (lH,q,H-I ‘), 5.4 (1 H,d,H-5), 4.6-4.0 
(51~.m,CH2-3’.~1-4’.CH2-5’). 3.25 (31l,S,CIi3So2-), 1 .45 (3H,d,CH3-2’). 
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?‘-Azido-S’-O-benzovl-2’.3’-dideoxv-2’.3’~e~ouridine (33). (6.9 g, 78%). U.V. Xma, 261 nm (r , 9,800); 
(Found: C, 53.7; H, 4.90; N, 19.6; Cl6Hl7N505 requires C, 53.48; H, 4.77; N, 19.49). n.m.r. 6 11.3 

(IH,s,NH), 7.3-7.48 (6H,m,H-6.benzoyl protons), 6.1 (lH,q,H-I’), 5.4 (lH,d,H-S), 4.3-3.4 
(5H,m,CH2-5’,CH2-3’,H-4’), 1.47 (3H,d,CH3-2’); Mass spec. m/z 360 (M+H)+. 

3’-Azido-2’.3’-dideoxv-2’.3’-secouridine (34). (3.6 g. 82%). U.V. X,,, 261 nm. (c, 10,200) pH 6.0 in 
water; (Found: C, 42.1; H, 5.6; N, 27.25; C9Hl3N504 requires C, 42.35; H, 5.13; N, 27.44); n.m.r. 6 
11.3 (lH,s.NH), 7.7 (IH.d,Hd), 5.98 (lH.q,H-1’). 5.65 (lH,d.H-5). 4.8 (lH,t,HO-5’). 3.6-3.29 
(5H,m,CH2-5’.CH2-3’,H-4’). 1.47 (3H,d,CH3-2’); Mass spec. m/z 256 (M+H)+. 

2’.3’-Dideoxv-secouridine (39). (0.6 g, 81%). (Found: C. 50.5; H, 6.7; N, 13.4; CgHl4N204 requires C, 
50.5; H, 6.5; N, 13.1). U.V. x,,, 260 nm. (c. 9,400). n.m.r. b 11.1 (IH,s,NH), 7.6 (lH,d,H-6). 5.8 
(lH.q,H-I’), 5.6 (IH.d,H-5). 4.5 (lH.t,OH-5’). 3.3 (2H,m,CH2-5’). 1 .35 (3H,d,CH3-2’). 1 .05 
(3H,d,CH3-3’); Mass spec. m/z 229 (M+H)+. 

0,2~nhvdro-3’-azido-3’-deorv-2’.3’-secouridine (43). (2.1 g. 75%). (Found: C, 42.9; H, 4.5; N. 27.8; 
C9HllN504 requires C, 42.7; H. 4.4; N. 27.7). U.V. Amax 250 nm. (f, 8,200) in water pH 6.0; n.m.r. d 
7.8 (IH.d.H-6) 6.1 (lH,d-d,H-1’). 5.8 (lH.d,H-5). 4.86 (2H ,m,CH2-2’). 4.34 (IH,m,H-4’), 3.67-3.47 
(2H,m,CH2-3’), 3.05 (2H,d,CH2-5’); Mass spec. m/z 254 (M+H)‘. 
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