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stirring 1 hr longer, 10-20 ml of H.O was added and the MnO.
was removed by filiration. The filtrate was made acidic by
addition of 2-3 ml of 3 ¥ HCL, and the resulting suspension was
heated at 100° for 0.5 hr, cooled, and filtered. Extraction of the
filtrate with 12,0 provided 48 mg of oil.  Glpe indicated this to
be about 80¢; p-chlorobenzaldehyde and 209, 4-methyl->-nitro-
thiazole. The latter component was isolated by glpe in crystal-
line form, mp 48-50.5°,  Itsir spectrum was identical with that of
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authentic 4-methyl-5-nitrothiazole (mp 52-53.5°), prepared by
nitration of 4-methylthiazole,”? and quite different from that of

2-methyl-3>-nitrothiazole.
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The synthesis of 3/-C-methyleytidine and its a-p anomer as well as 2’-C-methylevtidine, 2’-C-methyl-3-fluoro-

eytidine, and 2/-C-methyl-5-fluorouridine via the Hilbert-Johnson reaction ix described.
2’-C-methyleytidine from N-acetylevtosinemercury a preponderance of the “O-glycoside” was formed.

In the synthexis of
Biologi-

cal testing indicates that 3’-C-methyleytidine as well as the previously svhthesized 2/- and 3/-C-methyladeno-

sines are effective antivaceinia agents in mice.

In earlier publications we deseribed the synthesis of
2’-C-methyladenosine (1)!®® and 3’-C-methyladenosine
(2)'c from the novel branched-chain glycosyl halides
2.3,5-tri-O-benzoyl-2-C-methyl-3-p-ribofuranosyl chlo-
ride (3) and 2,3,5-tri-O-benzoyl-3-C-methyl-a- (and
8-) p-ribofuranosyl bromide (4), respectively. We
have now used the halides 3 and 4 in the synthesis of
several related pyrimidine 2’- and 3’-C-methyl nucle-
osides.  This paper describes the syntheses of these
compounds. The effective antiviral activity shown by
2’-C-methyladenosine (1), 3’-C-methyladenosine (2),
and 3’-C-methyleytidine (5), as evidenced by the pro-
tection they afford mice infected with neurovaceinia,
is also reported. These branched-chain sugar nuecle-
osides are representatives of a new class of synthetie
antiviral agents,

For the synthesis of 3’-C-methyleytidine (5), 2,3,5-
tri-O-benzoyl-3-C-methyl-p-ribofuranosyl bromide (4)
was converted to  1-(2,3,5-tri-O-benzoyl-3-C-methyl-
B-p-ribofuranosyl)-4-methoxy-2(1H)-pyrimidinone (6)
by a Hilbert-Johnson? reaction with 2,4-dimethoxy-
pyrimidine (7) (Scheme I). In addition to 6, the «-»
anomer 8 was isolated from the reaction mixture in o
vield about one-tenth that of the S-p anomer 6.
Reaetion of the pyrimidinones 6 and 8 with methanolic
ammonia produced 3’-C-methyleytidine 5 and its «-p
anomer 9, respectively.

In contrast, the Hilbert—Johnson reaction between
2,3,5-tri-0-benzoyl-2-C-methyl-g-p-ribofuranosy! chlo-
ride (3) and 24-dimethoxypyrimidine (7) was very
sluggish (Scheme IT),  Chromatography of the reaction
products yielded the desired 1-(2,3,5-t11-O-benzoyl-2-

(1) (a) E. Walton, 5. R. Jenkins, R. }'. Nutt, M. Zimmerman, and F. W,
Holly, J. Amer. Chem. Soc., 88, 4524 (1966); (b) ». R. Jenkins, B. Arison.
and I, Walton, J. Org. Chem., 88, 1748 (1968); (c¢) R. I'. Nurtr, M. I, Dickin-
son, I W, Holly, and E. Walron, 7bid., 83, 2490 (1968).

(2) (i, F. Hilbert and T, B, Jolinson, J. Amer. Chem. Soc,, 82, 2001 11430,

Seppve |
OCH,
N#
4 + —
-
CHO™ N
7
Rl
ROCH, O
)N: | CH,
07N + RO OR
ROCH, -0 I NYO
CH, p
RO OR R
5. R=H; R'=NH, 8, R=Bz; R'= OCH,
6, R =Bz; R"=0CH, 9, R=H; R’=NH,

C-methyl-3-p-ribofuranosyl-4-methoxy-2(1H) - pyrimi-
dinone (10), but failed to indicate that any of the a-p
anomer of 10 had been produced.® When 10 wus
heated in methanolic NHj, 2’-C-methyleytidine (14)
was obtained.

In a similar manner, reaction of the glycosyl chloride
3 with 2,4-dimethoxy-53-fluoropyrimidine (15)* produced
1-(2,3,5-tri-O-benzoyl-2-C-methyl-g-p-ribofuranosyl)-3-
fluoro-+-methoxy-2(1H)-pyrimidinone  (16),  which

i3y T, J. Bardos. M. . Kotick, and C. Czantay, Letrakedron Lett., 1759
{14667, have shown that in reactions of silated pyrimidines with p-glycosyl
halides, high temperatures favor the 8- configuration, whereas at low te-
peratures the a-p product predominates. The isolation of only 8-p products
in the reaction of 8 with alkoxypyrimidines may be a result of the high reac-
fion temperatures required.

14y ML Prestas and F. Sorm, Collect, Crecd. Chem. Comomun,, 30, 1900

1965,
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was subsequently converted into 5-fluoro-2’-C-methyl-
cytidine (17) and 5-fluoro-2’-C-methyluridine (18).
2’-C-Methyleytidine was also prepared from 3 and N-
acetyleytosinemercury (19). When 3 and N-acetyl-
cytosinemercury  reacted,  1-(2,3,5-tri-O-benzoyl-2-
C-methyl-8-p-ribofuranosyl)-4-acetamido-2(1H)-pyrim-
idinone (20) was formed, but in low yield; the major
reaction product was 2-(2,3,5-tri-O-benzoyl-2-C-
methyl - 8 - p-ribofuranosyloxy)-4-acetamidopyrimidine
(21)% (Scheme III). The ribofuranosyloxy derivative
21 was rearranged to 20 in refluxing xylene containing
HgBr..®* The rearrangement was slow and was accom-
panied by considerable decomposition with the
formation of 11'® and the yield of 20 was only 25Y.
Ammonolysis of 20 produced 2’-C-methyleytidine,

(5) Although the formation of “O-glycosides” in the synthesis of pyrimi-
dine nucleosides by the mercury method is not uncommon, the formation of
the O derivative (21) in the present case was unexpected. Previously
N-acetyleytosinemercury, with a base to mercury ratio of 1:1, has yielded
N-glycosyl derivatives exclusively in reaction with glycosyl halides; see, for
example, M. Hoffer, R. Duschinsky, J. J. Fox, and N. Yung, J. Amer. Chem.
Soc., 81, 4112 (1959); J. J. Fox, N. C. Yung, I. Wempen, and M. Hoffer,
tbid,, 88, 1066 (1961); J. J. Fox, N. Yung, I. Wempen, and I, L. Doerr, bid.,
79, 5060 (1957); H. M. Kissman and M. J. Weiss, ibid., 80, 2595 (1958);
C. L. Stevens and K. Nagarajan, J. Med. Pharm. Chem., §, 1124 (1962);
C. L. Stevens and P. Blumbergs, J. Org. Chem., 30, 2723 (1965). During the
course of this work H. G. Garg and T. L. V. Ulbhricht, J. Chem. Soc., C, 51
(1987), reported the first observation of the formation of an O-glycoside in
the reaction of N-acetyleytosinemercury with 3,4,6-tri-O-acetyl-2-deoxy-2-
(27,4’-dinitroaniline)-ae-p-glucopyranosyl bromide. They suggested that the
formation of the O-glycoside may be related to the lowered reactivity of their
glycosyl halide. However, the reaction of 8 with N-acetyleytosinemercury
was rapid (30 min) compared to the slow reaction (5 hr) noted by Garg and
Ulbricht, The recovery of O-glycoside in the present case is more likely due
to the more restrictive steric interaction of the pyrimidine moiety with the
2’-C-methyl] group in 20 than in 21.

(6) (a) G. Wagner and H. Pischel, Naturwissenschaften, 48, 454 (1961);
(b) T. Ukita, H, Hayatsu, and Y. Tomita, Chem, Pharm. Bull. (Tokyo), 11,
1068 (1963).
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identical with that obtained by the Hilbert—Johnson
method.

Configurational Assignments.—The ORD curves of
the products 5, 14, 17, and 18 all showed positive Cot-
ton effects, whereas that of 9 showed a negative Cotton
effect which is in keeping with the configurational as-
signments.” The “trans rule” ® predicts that the 2’-
C-methyleytidine obtained from the reaction of 3 with
N-acetyleytosinemercury would be of the 3-p configura-
tion. That it was identical with the product from the
Hilbert-Johnson reaction supports the proposal that
all of the products, except 9, obtained from 3 via Hil-
bert—-Johnson reactions are also of the 8-p configuration.

Biological Activity.—The role of nucleosides in the
suppression of DNA virus replication has been studied
extensively, both in the in vitro® and <n vivo'® host sys-
tems. The studies reported herein are concerned with
the activity of branched-chain sugar nucleosides in the
suppression of dermal lesions in the vaccinia-infected
mouse. The use of the tail vein assay system is ad-
vantageous in that it is highly sensitive and compares
favorably in reliability to severe testing procedures for
systemic manifestation of neurovaccinia infections.
The test system here reported results in a self-limiting
disease offering opportunity to observe the onset,
progress, and ultimate regression of the disease process.

Data relating the antivaccinia effect of the test and
reference compounds are shown in Table I. The
relationship of drug concentration to range of lesion
within a given test group with the resultant median
lesion count suggests a dose-dependency response in
the case of the active compounds.

2/-C-Methyladenosine and N-methylisatin 3-thiosem-
icarbazone!! at the 2.0-mg level were comparable in

(7) T. L. V. Ulbricht, J. P. Jennings, P, M. Scopes, and W. Klyne, Tetra-
hedron Lett., 695 (1964).

(8) B. R. Baker, Ciba Foundation Symposium, Chemistry and Biology of
Purines, Little, Brown and Co., Boston, Mass., 1957, p 120.

(9) (a) E. C. Hermann, Proc. Soc. Ezp. Biol. Med., 107, 142 (1861): (1)
N. P. Salzman, A. J. Shatkin, and E. D. Sedring, 4nn. N. Y. Acad. Sci., 180,
240 (1965).

(10) (a) H. D. Kauffman, Proc. Soc. Exp. Biol, Med., 108, 251 (1962); (b)
P. Calabresi, R. W. McCollum, and A, D, Welch, Nature, 197, 763 (1963).

(11) Marl>oran®, methisazone. D. J. Bauer and P, W. Sadler, Brit. J
Pharmacol. Chemotherapy, 18, 101 (1960).
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Tanne |
CoMmpararve Avrtivaconty Errner or Braxcirinp=Craas Sraan NCCeLposihes
Totul Medinn l.esion
Agent dose, mg Range ol lesions per group conunt index?
2/-C-Methyvladenosine 2.0 0, 0, 0, 2,3 (}, 7, 10, 15, =15 2 )
[0 1, 3,00, 7, 10, 10, 120 » 1) n 2ol
05 0,3, 3, 10, 1( 1015, 15, 17, =13 10 1.3
3-C=NMethyladenosine 2.0 0,0,0,0,0,0,0,0,3, 1.1 1 S0
1.0 0,0, 0,0, 1,2, 6, 8, 10 f 15
.5 0,0, 0.1, 4,4, 5, %, 10 1 5.7
Adenosine 2.0 S, 006, 10, 12, 12, 15 10 1.5
1.0 > 15 entire group =15 S|
27-C-Methylevtidine 2.0 S 12, 10, > 15, > 105, ete. >15 <
1.0 8, 10, 15, >15, > 15, ele. > 10 <]
0.5 1,4, 15, > 135, > 15 ele, S <1
~C-Methylevtidine 2.0 0 entire group ] 215
1.0 0,0, 0,0,0,1,1,2, 5 N () =15
0.5 D36, 10, 12, 12, 1215, 15 1) 15
Cvtidine 2.0 10, 15, > 15, ete, >15 =
1.0 4,7, 10,10, 12, > 15, ete. 12 125
N-Methyvlisatin 3-thiosemicarbazone 2.0 1,2,2,2,3,3,3, 3,812 3 5
Saline controls 0.5 ml =15 entire group > 10 <

+ Lesion index median count of control animals/median cowi

effect with lesion indices of 7.5 and 5, respeetively.
Deerease in the total dosage resulted in an increase in
the number of dermal lesions.

There was a measurable increase in activity demon-
strated by the compounds having branching at the
3’ position. Both 3’-C-methyladenosine and 3’-C-
methyleytidine were highly active at the 2.0- and 1.0-mg

levels. 3’-C-Methyladenosine continued to show a
high level of activity with a dosage as low a= 0.5

mg, whereas 3/-C-methyleytidine had a diminishing
activity at this dose level and ecompared in activity to
2’-C-methyladenosine,

No studies were conducted  to  ascertain  the
mechanism of action of these nueleosides in the =up-
pression of vaceinia virus,

Experimental Section'2

1-(2,3,5-Tri-O-benzoyl-3-C-methyl-3-n-ribofuranosyl )-4-me-
thoxy-2(1H)-pyrimidinone (6) and Its «-»0 Anomer (8).-~A mix-
ture of 4.08 mmoles of 4 and 1.3 g (9.27 mmoles) of 7% in 75 ml
of CH.Cly was kept at 23° for 5 days. Tle on alumina in CHCls-
s (3:1) showed zones at R; 0.2 (8), 0.6 (6), 0.8 (7).  About H0
ml of CH.Cl, wax added and the solution was extracted with cold
+ HCl and cold 547 KHCO;, dried (MgS04), and concentrated.
The residual solid was chromatographed on 50 g of alumina (acid-
waxhed, Merck) eluting with first CeHy-CHCl3 (4:1), then CgH,
CHCly (1:4), and finally with CHCL,.  Concentration of selected
(tle) fractions gave, after ervstallization (CsHe—petroleum ether
(bp 30-60°), 1.07 g (45%) of 8: mp 84-90°; [a]p —76° 'r‘ 1,

CHCL): uv max (CH;OH), 230 mu (log e 43.4) Y, 275 (0.4,
(R.6).  Anal. (Cutl N0 ¢ H, N

Later fractions gave the « anomer (8) which was recrystallized
(CyHg-petroleum ether); vield 120 mg (50:); mp 206-200°:
lafp —180° (¢ 0.5, CHCl); uv max (CH;0H), 220 mu (log «
38.0), 275 (9.3), 280 (8.6). Anal. C, I, N.

3’-(‘-Methylcvtldme (5).—-A mixture of 00 mg (0.856 mmole)

of 6 in 7.5 ml of MeOH =aturated with NH; at 0° was heated

1127 Where analyses are indicated only by the symbols of the elements,
analytical results for those elements were within 0,497 of the theoreticul
values, Al melting points were determined on a micro hot stage and are
corrected],  Solvent concentrations were carried out at reduced pressure in a
rotary evaporator, Iixeept where noted the tle zones were made visible with
1o vapor,  Fritted-glass Bichner funnels of medivin porosity were used {or
column chromatographie separations.  The siltea gel 3, T, Raker, 100-200
mesh) pueking had a helght to diameter ratio of about 101, The nmr speefra,
were determined with a Varian Associates Model A6 or. where nofed,
Model HA HOO spectrometer,

of test animalx.

i=ealed tube) for 20 hr at 100°.  The solution was concentrated
and the residue, in 50 ml of H,0, was washed with three portions
of ;0 to remove benzamide. Concentration of the 1,0 layer
gave crvxtals which when reervstallized (MeOH) gave 201 mg
(920.) of 31 mp 235-238°: [alp +4° (¢ 0.5, HyO): ¢ +100° (350
mu), 2180 (300) 43300 pk (200), 0 (273) (¢ 0.0 )41, H.O): v
(1.0), 74.02(d, C-t' H, Jyvw = 7. 3 Hz):® uy max (11,0 pH 1,
213 mu (log e 10.6Y, 279 (12,07, (pH 7), 233 (8.1), 271 (K0}
tpH 13), 230 (8.2), 271 (R.9).  Anal. (CroH:N0;) C, H, N,

1-(3-C-Methyl-a-p-ribofuranosyl)cytosine (9).—By the
method used to prepare 5, 50 mg of 8 was converted into 9. Re-
ervetallization (MeOH) vielded 20 mg (929): mp 250-258°;
[o] +17,800° (230 mu), -+20,200 pk (245), 0 (272), —18.800 {r
(N7 ) e 0.043 BN I‘I_() . Anal. ((j]()I{l:,N;;(),',> C, l{, N.

-( 2,3,5-Tri-0-benzoyl-Z-C-methyl-G-D-ribofuranosyl)-4-me-
thoxy -2(1H)-pyrimidinone (10).—A =olution of 5.4 g (10 mmoles)
of 8 in 50 ml of dry PhMe was added to 2.8 g (20 mmoles) of
7 in 50 ml of dry PhiMe and the solution was refluxed for 5 days,
The =olvent was removed and the residue (8.7 g} in 200 ml of
1.0 was washed (377 HCI, satnrated NaHCO; H.0). The
11,0 was removed and the residue (5.35 g) was chromatographed
on 250 g of silica gel in CeHe-E1OAe (19:1).  Early fractions
\ ielded 2.2 ¢ of unidentified producis derived from 3, followed by

0 g of 11 and 1.85 g (32¢7) of 10 isolated as a noncrystalline
um\\: [o! [) —21° (e 1, CHCL); R: 0.22) tle on silica in Cgllg-
FAOAe (9 1) uv max (FIOH), 220 mu (log e 42.8), 275 (1.1,
280 (N30, dnal (CelTwN:06) C, H, N

The column was stripped with EtOAe which vielded 350 mg
of less mobile material which on tle on silica gel in CaHe-151OA
i4: 1) <howed zones at 12; 0.0, 0.1, 0.2, 0.3, and 0.4, Column
chromuatography in the same svstem gave fractions containing
90 mg of two-component material of /7y 0.2 and 0.1, Thix was
rechromatographed in Colle-E1OAe (1:1) and gave, after cry=ial-
lization from 0.5 ml of CiHg, 35 mg of 1-(2,3,5-tri-O-benzoyvi-2-

C-methyl-g-p-ribofuranosyluracil (12): mp 200-201°:  [«|b
—237 e 1, CDCly; uv max (ItOH ), 230 me (log e 43.6), 255
(1321 R 0.6, te on siliea gt*l in CyHls-EtOAc (1:1).  dnal.
(C N0 T, N O ealed, 65260 found, 65.78.
Later fractions gave, after erystallization from 0.3 ml of ben-

zene, 12 mg of 1-02-O-acetyl-3,3-di-O-benzoyl-g-p-ribofuranosyli-
t-methoxy-2(1HD-pyrimidinone (13): uv max (EtOH), 229 mu
(log e 31.00, 275 (R.7%: nmr (CDCLy), 7 3.38 (s, C-17 H), T.88 (x,
2-0COCH,), 842 (<, 2/-CH). . Anal. 1(,_1711_»51\3()(,) ¢, I, N.

1133 The coupling constant, Ji, = 7.5 Hz, indicates a rather large di-
hedral angle for M-Il which, by means of the same reasoning presented

e gor 3°-C-omethyvladenosine, suggests that the sugar moiety of §
exisis in a d-er0-2-¢ ndo (wist conformation (Ts%). The resonance of the (-5
proton, which has a chemical shilt almost the same as that of the (-1 !
ton, was very brond and poorly resolved. A\ sharp doublet (Jao = 7.5 Hel
for the (-3 proton was obtained by (1) heating the probe to 809 or (23 adding
todrop of 0.1 0 NaOD solution to the probe,

earlier

pro-
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2/.C-Methylcytidine (14) from 10.—By the method used for
the preparation of 5, 1.0 g (1.7 mmoles) of 10 was converted into
14. Recrystallization (MeOH) gave 394 mg (909) of 14 as
solvate, mp 243-2453° (transition 140-170°). After being dried
at 110° for several hours at reduced pressure 14 had mp 243-
244°; [a]p +132° (¢ 0.5, H;O); ¢ +4000° (400 mu), 419,200
pk (288), 0 (272), —21,800 tr (245) (¢ 0.051, H.,0). Anal. (Cy-
Hi:N505) C, H, N.

1-(2,3,5-Tri-O-benzoyl-2-C-methyl-3-p-ribofuranosyl)-5-
fluoro-4-methoxy-2(1H)-pyrimidinone (16).—By the procedure
used to synthesize 6, 4.8 g (9.7 mmoles) of 3 and 3.5 g (22.2
mmoles) of 153 were converted into 16. After purification by
chromatography on silica gel in CéHe-LEtOAc (19:1) followed by
recrystallization (CsHg—Et,0), there was obtained 3.2 g (55%;)
of 16, mp 157-159°, [a]p —14° (¢ 1, CHCL). Anal. (CauHau-
FN.0,) C, H, F, N.

5-Fluoro-2'-C-methyluridine (18).—A suspension of 603 mg
(1.0 mmole) of 16 in 20 ml of MeOH in 2 ml of H,O and 170 mg
(4.0 mmoles) of NaOH was refluxed 45 min and the solution was
concentrated. The residue was dissolved in 20 ml of H,O and
Dowex 30X-4 (H*) resin was added until the pH was 4. The
resin and precipitated benzoic acid were removed and washed
(H,0) and the combined H:O solutions were washed six times with
Et,0. The H.0 layer was concentrated and the residue was re-
crystallized (MeOH-Et,0) twice to give 74 mg (27%;) of 18:
mp 205-207° ; [a]D +90° (¢ 1, D:;0); ¢ +700° (400 mp),
+13,100 pk (288), 0 (274); nmr (12;0), 74.03 (d C-1'H, Jur =
1.5 Hz). Anal. (C,pHi:FN:Og) C, H, F, N.

5-Fluoro-2’-C-methylcytidine (17).—By the procedure used in
the synthesis of 5, 80 mg (0.13 mmole) of 16 was converted into
17. Recrystallization (MeOH-Et,0) gave 24 mg (67%) of 17:
mp 247-249°; R; 0.78, tle on cellulose in H;O; [¢] +1200° (400
mu), +15,700 pk (302), 0 (281); nmr (D,0), » 4.10 (d, C-1' H,
JUF =1 HZ) Anal. (CmHMFNaO:,) C, H, N

1-(2,3,5-Tri-O-benzoyl-2-C-methyl-3-p-ribofuranosy!)-4-acet-
amido-2(1H )-pyrimidinone (20) and 2-(2,3,5-Tri-O-benzoyl-2-C-
methyl-p-ribofuranosyloxy )-4-acetamidopyrimidine (21).—2,3,5-
Tri-O-benzoyl-2-C-methyl-g-p-ribofuranosyl chloride (3) (3.4
mmoles) in 75 ml of dry xylene was added to a suspension of 527
mg (2 mmoles) of 19 in 75 ml of dry xylene and the mixture was
refluxed and stirred for 30 min. The reaction solution was con-
centrated to 35 ml, cooled, and treated with 175 ml of petroleum
ether. The precipitated solid was removed, dissolved in 100 ml
of CHCl;, and washed with three 40-ml portions of 309, KI solu-
tion and two 40-ml portions of H,O. The CHCI; solution was
concentrated and the residue (1.2 g) was chromatographed on 40
g of silica gel in CHCl;-EtOAc (1:1). The eluent was monitored
by tlc on silica gel in the same solvent mixture. The first several
column fractions contained two reaction products of Ry (tle) 0.8
and 0.96. Later column fractions contained a product showing
an R; (tle) of 0.23. These fractions were combined and con-
centrated to give 100 mg (13¢7 based on 19) of 2 as a glass: [«]D
—46° (¢ 0.86, CHCL3); uv max (EtOH), 231 mu (log €43.0), 273
infl (8.0), 283 (7.3), 300 (6.1). Anal. (CuHieN:0) H, N; C:
caled, 64.80; found, 64.37.

The first products (#; 0.8 and 0.96, 1.05 g) that were removed
from the chromatographic column were rechromatographed on
40 g of silica gel in CeHe—EtOAc (19:1). Several fractions yielded
200 mg of by-products followed by fractions containing 600 mg of
produet which when crystallized twice from MeOH gave 400 mg
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(527) of 211 mp 99-100°; [a]p +30.1° (¢ 1, CHCL;); uv max
(EtOH), 230 mu (log € 49.5), 274 (14.3). Anal. (CsstuNsOu) C,
H, N.

1-(2,3,5-Tri-O-benzoyl-2-C-methyl-3-p-ribofuranosyl)-4-acet=
amido-2(1H)-pyrimidinone (20) from 2-(2,3,5-Tri-O-benzoyl-
2-.C-methyl-p-ribofuranosyloxy)-4-acetamidopyrimidine (21).—
A solution of 100 mg (0.16 mmole) of 21 in 20 ml of dry xv-
lene containing 180 mg (0.3 mmole) of HgBr: was refluxed for
4 hr, filtered, and concentrated. The residue was added tn 20
ml of CHCI; and filtered, and the CHCl; solution was washed
with three 15-ml portions of 30¢; KI and three 15-ml portions
of H,O. Concentration of the CHCl; layer gave 80.5 mg of
residual glass which was chromatographed on silica gel in CqHg-
EtOAc (1:1). After removal of 11 (R: 0.8) fractions containing
20 were obtained. The yield of 20, having properties identical
with that prepared above, was 25 mg (259%,).

2’-C-Methyleytidine (14) from 20.—By the method used to
prepare 5, 47 mg (0.08 mmole) of 20 was converted into 17 mg
(80%%) of 14 with properties identical with those of 14 prepared
from 10.

Biological Testing. Virus.—The WR strain of vaccinia virus
was obtained from the American Type Culture Collection and
maintained in this laboratory as part of the virus seed stock in-
ventory. The stock pool used in these studies was the 25th
mouse brain passage, stored at —80° as a 109, mouse brain sus-
pension and had a mouse brain titer of 108-2LD; per 0.03 ml.
The appropriate dilution of virus used for intravenous inoculation
was so standardized that discrete tail lesions appeared at 5 days
but had no lethal effect on the drug-treated or placebo mice.
Virus dilutions were prepared with nutrient broth.

Mice.—Random-bred male albino mice (IRC strain) weighing
9-11 g as obtained from the Merck Sharp and Dohme mouse
breeding colony were used throughout these studies.

Compounds and Treatment Regimen.—The compounds used
in the antiviral studies included the branched-chain sugar
nucleosides (1, 2, 6, and 14) described in this and earlier! publica-
tions. The compounds were dissolved in nutrient broth and
diluted to contain 2.0, 1.0, and 0.5 mg/0.5-ml dose or approxi-
mately 200, 100, and 30 mg/kg, respectively. The respective
compound dosage was administered to groups of ten mice each by
the intraperitoneal route 3 hr prior to virus challenge. A single
postinfection dose of compound was administered 18 hr later. A
suspension of the reference compound, N-methylisatin 3-thio-
semicarbazone (13) was prepared and administered as described
above.

Virus Inoculation.—The appropriate virus dilution contained
in 0.2 ml! was administered intravenously. To facilitate this
procedure, the tail veins were dilated by placing the mice in a
thermostatically controlled warming box for approximately 10
min prior to inoculation.
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