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Abstract - Reaction of 2',3'-secourfdlhe with acetone gave the 3',5'-O- 
fsopropylidene derivative. (1) whioh upon treafmentrlth mesylchloride>ave 
the.2'&aesyl compound (2): Replacement pf the mesyl group of 2 wfth- 
halide Gould be'effected by reaction with a metal halide in DMF. The 3',5'- 
0-isopropylldene group war removed simultaneously to give a 2'-halogeno-2'- 
&oxy-2',3'-secourfdine. 2',31-0ichloro-2' 3'-dideoxy-2',3'-secouridfne 
upon treatmentulth base gave 6(R)-chldranejhyl-2(R)-(uracil-1-yl)-1 4- 
dioxane in addition to 02.2~-anhiidro-3~-chloro-3~-&oxv-21.3'-secour~dfne. 
as previously reported. 2',3'-D~chloro-2',3'-dideoxy-~~-O~trftyl-2~,31- m 
secdurfdfne was converted to 2~,3r-dfchloro-2',3~~dtdebxy-2'.3'-secocytfdine 
(16) via a trfatole derivative. Compound 16 was unstable and appeared to 
form~21-anhydro-31Tchloro-3'-deox -2',3'-secpcytfdfne upon standing at 
roan temperature. 5-Vinyl- and 5-(E J (2-bromovinyl)uridine dfaldehydes have 
been made, as well as a nfanber of o'fher 5-substituted 2',3'-secourfdine 
derivatives. None of the canpounds obtained showed significant activity 
against a number of virus strains or tuner cell lines, except'for 5-(E)(2- 
bromovinyl)uridine dialdett 
lynphoblast (Rajf, id 

e, which was inhibitory to the growth of&nan 
Namalva cells at a concentration of 28 ug/ml. 

In the previous paper of this series the synthesis and properties of 2',3'-secourfdine were 

described.' In particular it was found that the O2 of the uracil ring could react with suitable 

substituents at C-2' to give 02,2'-anhydroi2',3'-secouridine derivatives. Using these canpounds it 

was possible to obtain 2',3'-secouridines selectively substituted at C-3'. By starting with a 

C-5'-substituted urfdine it was possible to obtain 2',3'-recourfdine~selectively substituted at the 

5'-position. The present paper describes a method of selectively substituting 2',3'-secourfdine at 

C-2' and also the synthesis of 5-substituted 2',3'-secouridfnes and derivatives of 2',3'-seco- 

cytidine. 

Treatment of 2',3'-secouridfne with acetone under anhydrous acidic conditions gave 3',5'-0- 

isopropylidene-2',3'-secouridine (1) which upon treatment with mesyl chloride gave the 2'-$nesyl 

derivative (2). The structures of these conpounds were established by n.m.r. spectroscopy. In 

particular it was ascertained by proton decoupling that the mesyl group of (2) was on the 2'- 

position thus completely ruling-out the unlikely possibility that the 2'-position was substituted 

by the isopropylfdene group. Treatment of 2 with alkali metal halides in MF replaced the mesyl 

group by halogen as expected, but surprisingly there occurred simultaneous removal of the 

isopropylidene group to give the PI-halogen0 compounds (3 and 4). This series of reactions provides 

a simple route to obtain selective substitution at the 2'-position of 2'.3'-secouridine. 

As the removal of the isopropylidene group from 2 under the conditions used was unexpected, 

experiments were carried out in order .to provide an explanation. When 3',5'-g-isopropylfdene-2',3'- 

secouridfne (1)was treated with a metal halide in DMF there was no reraoval of the isopropylidene 

group. It appeared, therefore, that the presence of a good leaving group at C-2' is required. 
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Furthermore no reaction occurred when 2 was heated in DW in the absence of a metal halide. It 

was considered probable that the first stage in the reaction was the formation of 02,2'-anhydro- 

3~,5~-~-isopropylidene-2',31-secouridine (5) and methanesulphonic acid. 

HO 

HO R 

0 

N 4 I I- I 
N 

0 
0 0 

fig 
0 

1 R=OH 3 R=Cl 5 

2 R-OMs 4 R=I 

In order to substantiate this, 2 was treated with 1,8-dfazabicyclo~5.4.01-undec-7-ene (NJ) to give 

5 as a crystalline compound whose structure was established by n.m.r. and U.V. spectroscopy. 

Treatment of 5 with 1 molecular proportion of methanesulphonic acid and an excess of a metal halide 

in dry MF did not result in rapid removal of the fsopropylidene group'unless 1 molecular propor- 

tion of water was added. ,As compound'2 was very hygroscopic, it appeared Rrobably that water was 
present in the reaction so that the isopropylidene group was reRloved by acidic hydrolysis. However 

when 3',5'-i-fsopropylfdene-2',3'-secouridine was treated with 0.1 moleculqr proportions of 

methanesulphonic acid in CMF the isopropylfdene group was only slowly removed; the rate of reaction 

was greatly increased by the addition of a metal halide. The mechanism'of this effect was not 

investigated further. 

In view of the known antivlral and antileukaemic activity of many nucleosides derived from 

5-substituted uracil,2 it was decided to prepare 5-substituted 2',3'-secouridine derivatives. The 

starting materials were the 5-substituted uridines which were converted into their 5'-i-trityl 

derivatives which were oxldfsed to the corresponding dialdehydes with periodate. In the case of 

5-vinyl- and 5-(L)(2-bromovinyl) derivatlves the dialdehydes (as acetals 6 and 7) were obtained by 

the direct periodate oxidation of the nucleosides. 

HO 

6 R-AH-CH2 

7 R = (&)-CR-CH8r 

8 R c CH3; R' = Cl 

9 R = (L)-CH-CHBr; RI - OH 

10 R - F; R' - OH 

II R - CF3; R' = Cl 

Reduction of 5'-i-trityl nucleosldes gave the corresponding 5-substituted 5'-c-trityl-2',3'- 

secouridines which in sana cases were converted into 2',3'-di-O-mesyl derivatives and 2',3'- 

dfchloro-2',3'-dfdeoxy derivatives by the procedures previously described' to give the series of 

canpounds 8-11. 



Treatment of caqnnmd 8 rtlth DBU gave the corresponding 02,28-anhydro conpound 12. 

HO 

12 R = CH3 

13 R=H 

Whilst worklng on this reaction it was noticed that when'maklng the corresponding uracil derivative 

(13) as previously reported' a minor caponent (16% yield) was also produced. This had a U.V. 

spectrum which was characteristic of a l-substituted uraell and the n.m.7. spectrun shared the 

14 

presence of an NH group and the absence of an OH group. A complex multiplet (7H) in the region 

6 3.58-4.16 p.p.m. and a triplet (1H) at 6 5.92 are consistent with the compound being 6(E)- 

chloromethyl-Z@)(uracil-1-yl)-1,Cdioxane (14). 

Thls assignment of structure was supported by the mass spectrllm which showed a peak for (M + l)+ 

of 247 (35Cl) and a strong peak of m/e 134 corresponding to C5H702Cl. An increased yield of 14 

was obtained when 13 was treated with potassiun t-butoxlde in tetrahydrofuran. 

Derlvatlves of 2',3'-secocytldine can be obtained from cytldine by similar procedures to those 

described for 2',3'-secourldine,' although to effect selective substitution at the hydroxy! groups 

it is necessary to protect the amino group. An alternative, and in our case, more convenient 

procedure was to start with a 2',3'-secourldine derivative and convert it by established procedures 

into the 2',3'-secocytidine. Thus 5~-~-trityl-2~,3~-dichloro-2~,3~-dldeoxy-2~,3~-secouridine1 was 

treated with 1,2,4-trlazole and p-chlorophenylphosphorus dichloridate3 to give l@)(l-chloro-4(L)- 

chloranethyl-5-trityloxy-3-azapentan-2-yl)-4-(1,2,4.tria2ol-l-yl)-1,2-dlhydropyrimidine-2-one (15), 

which upon treatment with dilute mmonla and then with 60% acetic acid gave 2',3'-dichloro-2',3'- 

dideoxy-2',3'-secocytidine (16). This compound was unstable. After standing at room temperature 

for 24 h about 10% had decanposed to another compound which from Its properties on tic and its 

n.m.r. spectrus appeared to be the 02,P8-anhydro compound (17). It should be noted that a similar 

transformation occurs with the corresponding 2'.31-secouridine derivative but more slowly. In the 

latter case the reactlon is rapid when strong base 4s used.' 

Compounds 3, 4, 6-12, 16 were tested for anti'viral and antlleukaemic activity. None showed 

significant antiviral actfvity; two of 

(2-bromovinyl) uridine dialdehyde (7). 

ively) against leukaemla L1210 cells. 

dialdehyde (ID50 20 ug/ml)' so that in 

position did not enhance activity. 

the CoaqJounds, 5-vinyluridine dialdehyde (6) and .4-(E)- 

showed low activity (ID5,-, 245 ug ml and 112 ug/ml respect- 

These were lower activities than has been found for uridine 

these cases the presence.of a vinylic 9roup at the 5 

Compounds 3, 4, 6-12 and 17 were also evaluated for thelr cytostatic effects on murine 

leukemia (L1210) cells, and a thflidine (dThd) klnase-deficient' (LlZlO/BdUrd) subline thereof, 

human lymphoblast (Namalva) cells, hunan lysnphoblast (Rajlm) cells ahd a dThd kinase-deficient 

(Rajf/TK-) subline thereof. None of the compounds was endowed with an appreciable cytostatic 

activity (ID5o (inhibitory dose-50) > 100 Ng/ml), except for 5-(&)(2_branovinyl)uridlne 
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dlaldehyde (7) which was inhibitory to the growth of Naaalra. WI/O and Rajl/TK- cells at an IDSO 

of 28 ug/ml. There was no slgnlflcant difference in the cytostatic effects of the coqounds on the 

dThd kinase-deficient cell lines as canpared to their effects on the corresponding parental cell 

lines. Thus, dThd kinase does not seam to play a slgnlficant role in the cell-growth inhlbitory 

effects of the compounds. This Is In marked contrast with the antituaor cell activity of the 

corresponding 2'-de&y-ribonucleosides of canpounds 6, 8, lo-12 which proved highly dependent on 

dThd klnase activlty.4 

RZ 

N” 3 A I 
0 N 

NH 

0 
I 

N 
0 

fNY 
15 R = Cl; RI = trityl; R2 = -N’ 
16 R = Cl; R' l H; R2 = -NH2 

17 

Since the corresponding 2'-deoxyuridine analogues of canpounds 10 and 11 are very potent 

inhibitors of thymldylate (dTW) synthase,5 addltional experiments were carried out to determine 

the role of dTMF'-synthase in the inhibitory effects of the 2',3'-secourldines on L1210 cell 

proliferation. To this end, we measured the cell growth-inhibltory effects of the compounds 

followtng addition of dUrd and dThd, and their inhibition of the incorporation of (11,2'-3H)dUrd 

and (methyl-3H)dThd into cell DNA. Indeed, ($ a more efficient reversal of cell growth InhIbitIon 

upon addition of dThd than of dUrd, and (ii) a greater inhlbltory effect on dUrd than on dThd 

incorporation Into DNA, have previously been Interpreted as valuable parameters for a Selective 

Inhlbitlon of thymldylate synthase.5 None of the canpounds appeared to act as a thymidylate 

synthetase inhibitor. 

Apparently, 5-fluoro-2',3'-secourtdide (10) was not intracellularly converted to 5-fluoro; 

uracil, since the latter conpound was about WOO-fold more Inhlbltory to the growth of L1210 Cells 

and the incorporation of (1',2'- 'H)dUrd into L1210 cell DNA than conpound 10 (data not shown). 

EXPERIMENTAL 

N.m.r. spectra were recorded on 100 MHz spectrometers (Perkin Elmer R14 and Varlan XLlOO) with 
(CD ) SO as the solvent unless otherwlse stated. 
Perliz timer 552 spectrophotometer. 

U.V. spectra were measured tn ethanol on a 
Column chromatography was carried out on silica gel, 

Kieselgel 6O.type 7734, 0.063-0.200 ma, 70-230 mesh ASTM (E. Merck A.G.. Danastadt, W. GermanY). 
All experiments were carried out under scrupulously dry condltlons unless othemise stated and all 
evaporations of solvents were carried out under reduced pressure. 

To a solution of 2',3'-secouridine* (8 g) in 
) and 60x perchloric acid (j--ml) and the solution 
tralised (K CO ), filtered and the filtrate evapor- 

ated to give an 011 which was fractionated by colunm ch rJsa&Traphy. Elutlon of the colunn with 
chloroform-methanol (6:l) gave the product as a hygroscopic white solid (4.3 g 45% yield). The 
unreacted startlng material was recovered by elutlon with chloroform-methanol [3:1) and the above 
R~~F$I; ;pyted t;.MRve a further munt of roduct (1.5 o, overall yield. 61%) (Found: C, 50.1; 
&.I j i6H* s. i~~2C~~ 206~~~1~ C; 5'3:;: h. g-8x); u-v. ,I,,, 260 nm (E. 9.800); n.m.r. 

H-3' H-4' H-5'). 5.05 ?fH, t, 2'-OH), 5.8 (2H, m, 
H-1' and k-5!, 7.352(lH: d; H-6). llI0 i.p.m.'(lH, ;, -NH!. 



-apyl-2’,3’-wcouridlne (2). To a soTutlt!n of compound 1. (3.4 
3 
) in 

mar adoed a soWtlon of mesyl chlorida (1.0 ml) in pyrldfne (20 al 
min. The solution was stirredat oa Cforafurther%mtn.nd 
Tba solutlen was evaporated under hi9h vacu#~ at len tsqerature 

2'-Chloro-2'-&oxy-2'.3'-sece~rldlne 53). 
1) dth ltu Ma tlIuI 

c for%;d 2 (2.27 g) uas added to dimethylforn#ide 

heacd wz st:r:i& g lOO~f& a further'2 h. 
Then liC1 (1 g) was added and the mixture 

ihe solvent was then re#vad by evaporation and 
co-evaporation with toluene and the residue purified by colum chraaatography using chloroform- 
methanol (4:l) as the eluant. Evaporation of the solvent from the appropriate fractions gave the 

a white hygroscoplc solid (1.6 g, 97% yield) (Found: C. 39.9; H, 5.0; N, 9.9. - 
0 .0.5+I 0 requires C, 39.5; H 5.1; N, 1O.a); n&r. 6 3.46 (5H, m, H-3', H-4', H-5'). 
8, H-2$, 4.96 (lH, t, 5’-OHj, 5.19 (lH, t, 3’-OH), 5.66 (lH, d, H-5). 6.01 (lH, t, H-l’), 

7.64 (1H. d, H-6). 11.36 p.p.m. (IH, br, NH). 

To a solution of compound 2 (2.5 g) in dlnt~hylf~ida 
iodide (2.6 g) and the mixture heated at 100 C with 

stirring for 30 min. 
(50 ml) was added. 

The solvent was removed by evaporation to give an oil to which methanol 
The resulting suspension was filtered and the.filtrate evaporatedto gfve-an 

oil which was purified by colurm chranatography. Elutlon with chloroform-methanol (3:1) and 
evaporation of the appropriate fractions 
yield) 

t 

a hygroscopic solid (1.76 g. 76% 
Found: C, 30.4; H, 3.9; N, 7.7. 

260 m, E, 7,700); n.m.r. 6 3.1-3.5 (M, 
C. 30.3; H 3.7; N, 7.9x);u.v. amax 
H-5'); 3.)4.1 (2H, bd, 3'-OH; 

5'-OH), 5.6 (lH, d, H-5). 5.9 (lH, t, H-l‘), 7.65 (lH, d, H-61, 11.05 p&m. (lH, s, NH). 

02,2'-Anhydro-3'.5'-O-lsopropylidene-2'. J'-secouridine (5). 
dl~hlorometnane m mfl tMlrt was 

To a solution of vd 2 (2 g) In 
ao#&DJ (0.9 g] end the solution kept at Y?O C for 30 min. The 

solvent was then removed bv evavaratloe and the residual 017 purified bv calm chraaatooraohv. 
Elution of the column with-ac@ne-ethanol (4:l) and evaporation of the-solvent gave the- r&&t 
(1.26 g, 86% yield), m-p. 149 C (Found: C, 53.4; H, 6.2; N, 10.3. 'NO requires -+&- 

247 ns (E, 8.300); n.m.r. 6 1.3 (6H s, C1&6)2C5) 3 6-4 1 [SH 'm' 
dd, H-2'), 4.8 (lH, dd, H-2'). 5.9 IlH, d, i-3); i&ii (li, &H-i’), 

7.95 p.p.m. (lH, d, H-6). 

5-Vlnyluridine dfaldehyde (6). To a solution of 5-vinyluridine (2.7 g)' in ethanol-water (2:l) 

left It 'XZO C In the dark for-18 h. The solvent was then raaoved by evaporation and the resulting 
1) tngre was adoeo.a solution of sodllra periodate (2.25 g) in water (20 ml) and the solution 

solid twice extracted wfth botltna ethanol MO ml) for 5 min. The insoluble material was rejected 
and the ethanol solution evaporatid to dryness and-the residue dissolved in ethanol. A small- 
mnount of insoluble material was filtered off and the filtrate evqzorated to dryness to give a 
residue which was purified by coluan chromatography. Elutlon of the colullll with &?orofora- 
mathanol (4:l) and evaporation of the appropriate fractions gave the roduct as a monohydrate 
(2.68 g, 93% yield) (Found: C, 46.6; H, 5.0; N, 10.4. C11H12N206.ti21JprequWes C, 45.2; H, 5.0; 
N, g.8%); U.V. jrax 290 nm (E, 7,700). 

(E)5-(t-Broamvinyl)uridine dlaldehyde (7). This was obtained from 5-m (t-bromovlnyl)uridine7 in 
almost quantrtatlve yield b tne ge procedure as described for cm 6. The qound was 
obtained as a solid which t~aci~sly retained ethanol (Found: C, 38.8; H, 4.1; #, 7.6. 
CllHllBrN206.0.5EtOH requires C, 38.9; H, 3.8; N, 7.6%); U.V. Xmax 294 nm (E, lOODD). 

5'-0-Trityl-5-methyl-2',3'-secouridine. 
73.1 g) ln pyrfdlne (25 ml] was k 

A tolution of C-methyluridlne (2.42 8) and trltylchlorlde 
ept at s20 C for 18 h and then heated at 100 C for 4 h. After 

cooling, the solution was poured onto Ice/water (400 ml) with vigorous stirring. The resulting 
solid was separated fraa the aoueous phase and washed wlth water. The a-v solid was dissolved In 
ethanol (5OO'mli and a solutl& of sodium periodate (2.35 g) In water (100 ml) addad. Tha solution 
was ke@ at 'XXI C in the dark for 18 h and then sodIm borohydrida (1.51 g) was added. After’16 h 
at%20 C the solution was adiusted to eH 6 bv the addition of hvdrochloric acid. Evanoration of 
the solution to dryness 9avda solid which was extracted twice blth water and the residue was 
dissolved in acetone. The acetone solution was filtered and the filtrate evaporated to drnnss to 

4 ive a white solid which was purlfled.by columi chraaategraphy. Elutldn ulth~chlorofolllCm&hanol 
9:l) and removal of the solvent by evaporation froll the appropriate fractions gave the roduct 

N, 5.4X!; U.V. 1 
(2.64 g 51% yield (Found: C, 67.2; H, 5.8; N 5.4. C gH f120 .H20 requires C, 67. , 6 

263 ma (E, 8ODO). n.m.r. 4 1.65 (34, t, -cfi ) 3.1 (2H ,d H-5') 314-j i (5H. 
m, H-2'. H-3'. m), 4.7 (lH, t. 3’-OH), 5.1 (1H t, 2’-OH), 5?9’(1H, t, kl:), 7.3’(15H, :, 
Ph3C), 7.5 (lH, s, H-6). 11.05 p.p.m. (lH, s, -WHf. 

with toluane and the residual 
gun triturated with water. The queous solution was rrnowd and tha gm dried by repeated co- 
evaporation with acetone. The resulting solid was purlfled by colt chromatogrghy using 
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toluene-acetone (7:3) as the eluant. Evaporation ,of the appr,opriate fractions gave the 
!?+W (5.34 g. 85% yield) (Found: C. 56.2. H, 5.3; N, 4.6. C31H34N 01cS2 requires C, 56. : 

N, 4.3%);.u.v. 266 nm (E 7OOOj. n.m.r 6 1.65 (3H s ,-$H 9 3 15 (5H m H-5' tins Ci &3 -), 
3.9 (1H. ni,,H-4. , *hx4.35 (2H ; H-3'; 4 5, i2H d H-2'j i 1 (QH; t; HW): 7:4 (15H, s, Pi,& : 
7.4 (IH, E, H-6). 7.6 (lH, ;, iH), 1114 l;.p.tn:(lti, s. Ni).' 

2~,3~-Dichloro-2~,3~-di~*y-5-methyl-51-O-trityl-2~,3'-secaliridine. .To a stirred solution of 
. - 3' di-o-~sy1-5-RetnY1-5~-o-trityl-~31-seco~~o~ne II.87 al In dimethvlformmnide f30 ml) at 

lO@C the% usi added ljthlun-chloride (6.62 g). The soiution';as stirred-at 1W°C"fo~~90 min. 
and then the solvent was removed by evaporation to glve an oil which was triturated with water. 
The resultina white solid was filtered off. washed with water and dried. Purification bv colunm 
chromatograpphy using toluene acetone (l:l)-as 
82% yield) (Found: C:64.3; H, 5.4; N, 5.0. 

the elumt gave the roduct as a uhite solid (1.33 g, 
C H Cl.6 0 req+6. H 5 2. h 52%) 

U.V. xm H-4'); 
265 mi (0, 7780)ln.m.r. 8 1.65 (3H 28 28C82)2 g.1 (2H, d, i-5'),*3.; (3Hi m: H:3& &d 

60 (2H. d, H-2'). 6.0 (IH, t, H-l'), :.3'(15H? I, Ph3C-), 7.6 (lH, s, H-6),.11.5 p.p.m.. 
(lH, s, NH). 

2',3'-Dichloro-2' 3'-dideoxy-5-iimthyl-2~,3'-secouridine (8). 
dfdeo -6met yl-+ 0 t It l-2' 3' e 

A suspension of 21,31-dichloW2'.3'- 
ldl (1 2 g) in acetic acid-water (4:l) (25 ml) was 

heateyat 1008, for-30 ifny Thg s&~$?was"&mo;ed by evaporation to give a syrup which was 
co-evaporated with toluene to give a white solid. This was fractionated by column chromatography. 
The column was eluted first with toluene-acetone (3:2) and then with toluene-acetone (3:.7) to give 
the product ds d colourless glass (0.49 g, 74% 

r 
ield) (found: G, 40.4;.H, 4.8; N, 9.1. 

C H Cl Y 0 requires C, 40.4; H, 4.7; W, 9.4% ; U.V. A 
-w )!.3?43 P2H. m H-5') 3.75 (3H. m, H-3' 

263 nm (6 7OCO); n.m.r. 6 I.8 (38. 5, 
H-4'), 3.9m@H, d, H-2'f. 4.08 (lH, m, 5'-OH), 6.0 

(lH? t, H-l'), 7.6'(1H, s: H-6), 11.3 prp.m..'(lH, s, NH). 

To a solution of compound 7 (3.7 g) in ethyl-water 
ydrfdc (0.94 g) and the solution kept at 'X!O C 10 the 

It was brought to pH 6 by the addition of ion exchange resin (Dower 50.x 8 H fom). 
The resin w& filtered off, washed well with methanol (3 x 100 ml) and the filtrate and washings 
evaporated to drys#zss and the residue co-evdperated several times with methanol to rempve~bordte. 

The residual g&an Y&S purffied,by column chromatography using'chtoroform-methanol (4:I) tithe 
eluant. The product (2.46 g, 70% yield) was obtained as a hygroscopic solid (Found: C. 37.6; 
H, 4.3; B, 7.7. C H BrN 0 requires C; 37.6; H, 4.3; N, 7.9%); U.V. X 294 nm.(c 10;5OO); 
n.m.r. 6.3.2-3.7 ($A,'& Hz$, H-3', H-4'. H-5'). 4.4-4.7 (2H. m, 3'-OH,m!!x-0H), 5.0 IlH, t, 2'~0H), 
5.75 (lH, t, H-1'); 6.8 (1H; d. vinylfc H, J f 13 Hz), 7.2 (lH, d, vinylic H), 7.8 (lH, s, H-6),, 
11.35 p.p.m. (lH, s, -NH). 

5-Fluoro-2',31-secouridfne (10). 5-Fluoro-5'-0-trityl-2',3'-secouridine (1.64 g) (obtained from 
?Lfluorourielne by essentfally the same procefire as described for.the Sy@IeSiS of 5'-O-tr$tYl- 
2',3'-secouridfne ) was dissolved in acetic actd-water (4:l) and the solution heated atlCi0 C for 
3 h and then kept at,%20 C for 18 h. The mixture was filtered, the filtrate evaporated to dryness 
and the residue evaporated to dryness and the rgsfdue dissolved in acetone (IO0 ml), 60% perchloric 
acid (0.5 ml) added and the mixture kept at -20 C for 1 h. It'was 'thenneutrdlised by the 
addition of potassium,cwbonate powder, inorganic material removed by filtr&tiOn and the filtrate 

N, 10.0. C H N 0 F.O.5H 0 requires C, 39.6; 
H-3'. H-4'. gH'31?,65.80 (!H, t, H-l'), 7.95 

2~,3'-Dichloro-2'.3~-dldeoxy-5-trfflooranethyl-2~,3~.secourldine (11). This carpound was obtained 
-f 5-t if1 
tE?prep&atKf 

thl lo1 b te and procedures Which were similar to those ddscrlbed for 
c'd&nd? f:G i%thyluridfne. The purification in the findl.stdp was 

carried out by colunn chromatography using bezene-acetone (9:l) as the eluant followeQ by 8 second 
purification using chloroform-acetone (1:l) as the eluant to 
H, 3.4; N, 8.0. C H Cl F N 0 requires C. 34.2; H 3.2; N, 8. 
n.m.r. 6 3.44 (2H,1fl,'h-53)! 3.b (3H. m, H-3'. H-4'.!, 4.02 
6.02 (lH, t, H-l'), 8.29 (lH, s, H-6), 10.28 p.p.m. (lH, bs, -NH). 

02,2*-Anhydro-5-methyl-2*.3'-secourfdine (12). To a solution of compound 8 (250 mg) in-dichloro- 
methane .(w 1) mere was armed otlu (T6U mg) and the solution kept at a20°C for 1 h (t.1.r. in 
acetone-ethzol (4:l) showed the presence of one component which ran slower than the Starting 

material). The solvent was removed by.evaporation and the residue purified bycolumn chranatography 
using acetonc-ethanol (4:l) as t% eluant. The roduct was obtained as a white crystdllfne solid 
(160 mg, 74% yleld), m.p. 136-139 C (d) (Foun : A; H, 5.0; N, 10.5. C H ClN 0 requires 
C, 46.1; H, 5.0; N, 10.8%); U.V. '$,, 251 nm; n.m.r. 6.1.8 (3H, s, - 
H-5'). 4.1 (lH, m, H-4'). 4.5 (lH, 88, H-2'). 4.7 (lH, dd; H-2'). 

), 3.bo3!i (sil,!m, H-3'. 
lH, m., 5'-OH), 6.05 (1H. dd, 

H-l'), 7.8 p.p.m. (lH, s, H-6). 

The action of bases on 2',3'-dichloro-2',3'-dideoxy-2',3'-secouridine 
a To a solution of 2' 3' ol hl 2' 3' did 2' 3' idi (500 mg) in dichlorcmethane 
(!!O ml) there was added DBU f32yi) ~d-thee~~~~ti& ;$"",~ %2igC for 3 days (t l.c. showed that 
two products were present). The solvent was removed by evaporation and the residu'e fr&tionatad 
by column chromatography. Elution with chloroform-ethanol (19:l) gave the minor product (70 mg, 
16% yield) andsubsequent elution with chloroform-methanol (4:l) gave the major product (Jo0 mg, 
69% yield) which 'upon further purification and crystallisation from ethanol was shown-to be 
0 ,21-anhydro-31-chloro-3'-deoxy-21,3'-secouridine, m.p. 125-126 c.I The minor product wits shown 
to be 6(R)-chloromethyl-2(R)(uracil-1-yl)-1,4-dioxane (14) (Found: C, 43.9; H, 4.4; N, 11.3. - 
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C H ClN 0 requires C, 43.8; H, 4.5; N, 11.3%); U.V. a 260 nm (E, 9,700); n.m,r. 6 (CDCl3) 
Sg5g4 lg f7H m H-3 H-5 H-6 of dioxan ring and ClCHmf.5.76 (lH, d, H-5 of uracil ring), 5.92 
(iH t' H-2 0; dioxan'ringj 7.94 (lH, d, H-6 of uraci12ring), 9.70 p.p.m. (lH, bs, NH). 
b) A sblution of 2',3'-dichioro-2',3'-dldeoxy-t' 3'-secouridine (600 mg) in tetr 
was added to a solution of potassium t-butoxide [SOg "4) in tetrahydrofuran (30 

drofuran (10 ml) 
. The 

resulting pale-yellow suspension was stirred at MJ C or 16 h. The mixture was then acidified 
with acetic acid and evrporatcd to dryness. The residue was d+ssolved in methanol-toluene (1:l). 
insoluble~material filtered off and the filtrate evaporated to dryness in the presence of silica 
gel. The solid was applied to'the top of a silica gel chromatography colon and the colurm 
eluted with chloroform-&an01 (39:l). Evaporation of the solvent from the appropriate fractions 
gave compound 14 (240 mg, 46% yield) with identical physical properties to the product obtained 
by method (a). 

my+-om). To a SOlUtlOn of 2' 3' 
l-(R)- l-Chloro-4(R)-chlorOAlethyl-5-trityloxy-3-Ox(Lp~tan-2-yl 1,2,4-triazol-I-yl)-1 

secouridine (2 93 ) fn pyridine (15 ml) there wai 'a 
dlaeoxy-5' 0 t It l- 

p-c~lorophenyl~hos&dichloridate (8.3 ml) was slculy added, 
ole (2.05 $-Gd {he 

the temperature bei maintained at 
%20 c. The mixture was kept at ~20 C for 18 h wlth stirring and then chloroform "i 50 ml) added. 
The chloroform solution was washed with water, separated and dried. The solvent was removed by 
evaporation and the residue co-evawrated with toluene to remove traces of pyridine. The residue 
was purified by coluam chrc 
aoorooriate fractions aave 
C"H 'Cl N 0 requir 
m30H%2H:43). 3.85 . 

xnatogr&hy. Elution with benzene-acetone (9:l) and evaporation of the 
the roduct (2.5 g, 79% yield) (Found: C, 62.8; H, 4.6; N, 11.9. 

es-C 62X+47* 
&_m:_H,?'f, d;i5 

N, 12.1%); n.m.r. 6 (CDC13) 3.35(2H, m, H-5'). 3.62 (3H, 
(lb f:,,H-l')L_$lj,(l!t d, H-5). 7.26 (I5H. m, trityl), ___ _ 

3'-Dichloro-2',3'-dideoxy~2~,3'~secocytidlne (16). Compound 15 (2.5 g) was dissolved in dloxane 
0 I) ana,aqueous asanonla (sp. g 0.88 60 f) added the solution kept at ~20'C for 80 min. 
n Evaporated to dryness The residue'was :o-evaporited with methanol dried and purified by 

and 

column chromatography. Elution was carried out with chloroform-ethanol [19:1) and the fractions 
containing the requlred material further purified in a similar way on a second colum, in order to 
remove contaminating 1,2,4-triazole. The 5'-0-trityl derivative of 16 was obtained as a white 
solid (2.1 g, 90% yield) which was sufficientTy pure for the next,stage. This solid was dissolved 
in Bcetic acid-water (4:l) (50 ml) and the solution heated at 100 C for 90 min. and then kept at 
%20 C for 18 h. The solution was then evaporated to dryness and the residue purified by column 
chromatography. The column was eluted with chloroform-methanol (3:l) and the app.ropriate fractions 
combined and evaporated to dryness to give the roduct (351 mg. 31% yield) (Found: C, 38.6; H, 4.9; 
N, 14.9. C H Cl N 0 requires C, 38.3; H, &.9X)* n.m.r 6 3.35-3.90 (7H, m, H-2'. H-3', 
H-4'. H-5#)? ?842(jH; d, H-5). 6.03 (lH, t, I%); 7.66 p:p.m. (iH, d, H-6). 

It was apparent that compound 16 was unstable because upon standing in solution in dimethyl- 
sulphoxide at room temperature or upon storing the solid for a2few days a compound which ran 
slower on t.1.c. than 16 was formed. This was identifled as 0 ,2'-anhydro-3'-chloro-3'- 
deoxy-2',3'-secocytidine (17) from its n.m.r. spectrum (6 3.35-3.90 (4H. m, H-3'. H-5'). 4.30 (lH, 
m, H-4'), 4.68 (lH, dd, H-2'). 5.00 (lH, dd, H-2'), 6.37 (lH, dd, H-l'), 6.72 (lH, d, H-5). 
6.55 p.p.m. (lH, d, H-6)) and similarities to the corresponding 2',3'-secouridine derivative. 

BIOLOGICAL EVALUATION 

Antiviral Activity. The antiviral activity assays were based upon the inhibition of virus-induced 

cytophathogenicity.8 The assays were carried out with herpes simplex virus type 1 (strain KOS), 

herpes simplex virus type 2 (strain G), vaccinia virus and vesicular stcuaatitis virus in primary 

rabbit kidney cells; with vesicular stanatitis virus, Coxsackie virus type 84 and polio virus 

type 1 in HeLa cells; and with reovirus type 1, parainfluenza virus type 3, Slndbis virus. 

Coxsackie virus type 84 and measles virus in Vero cells. Cytotoxicity of the compounds for the 

host cells was monitored by microscopic exaination of uninfected cell cultures exposed to 

varying concentrations of the test compounds and run in parallel with the virus-infected cell 

cultures. 

Cytostatic and Antimetabollc Activity. Cytostatic activity assays were performed as previously 

described.5 The L1210/0, Ll210/8dUrd, Namalva, Raji/O and Raji/TK- Cell lines were characterised 

as indicated in ref. 4. Inhibition of the incorporation of (methyl-3H)dThd and (1',2'-3H)dLird 

into cellular DNA, and the effect of, addition of dUrd and dThd on the cytostatic activity of the 

compounds were assessed as described in ref. 5. 

Radiochemicals. (Hethyl-3H)dThd (specific radioactivity 47 Ci/asaole) and (1B,2B-3H)dUrd (specific 

radioactivity 31 Ci/mnole) were fran the Radiochemical Centre (Amersham, England). 
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