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At 3-5 weeks of age, the chicks were transferred to individual
cages with hardware cloth floors where the efficacy experiments
were conducted.

The Eimeria tenella cultures nsed in these experiments were
serially propagated in our laboratory over a period of several
vears. These cultures were isolated by single oocyst inoculation
of coccidiosis-free birds to ensure the purity of the cultures.
Infection was accomplished by depositing a predetermined vol-
ume of calibrated oocyst suspension directly into the crop of each
chick.

The compounds tested in these trials were incorporated into a
standard ration and fed to the birds for 2 days prior to infection,
and continued for the duration of the test.

The anticoccidial efficacy in these experiments was based on
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three factors: (1) mortality, (2) weight gain or loss, and (3)
droppings scores. The primary criterion of efficacy was the
mortality produced in the medicated-infected chicks as compared
to the nonmedicated-infected chicks. Droppings scores and
ratios of mean weight gains, medicated-infected vs. nonmedi-
cated-noninfected, were used as indicators of morbidity.?
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A series of new 3-nitrothiazoles bearing carbon substituents in the 2 position has been prepared. Treatmeut
of 2-bromo-3-nitrothiazole with CuCN provided 3-nitrothiazole-2-carbonitrile, a key intermediate for subsequent
conversion to other derivatives of 5-nitrothiazole-2-carboxylic acid. The corresponding aldehyde was obtained
by condensing 2-methyl-5-nitrothiazole with benzaldehyde and oxidatively cleaving the resulting styryl inter-

mediate.

The compounds prepared in this study were evaluated in vivo for antimalarial and antischistosomal
activity and ¢n vitro for activity against bacteria, yeast, and a fungus.

Little activity was noted in the malaria

and schistosomiasis tests, but broad-spectrum inhibitory effects were widely evident in the in vitro assays. The
most potent compound, 3-nitrothiazole-2-carboxaldehyde acethydrazone, was inhibitory at 1 ug/ml or less in all

but one of the latter tests.

Among the several classes of nitroheterocyelic drugs
possessing useful properties in eclinical or veterinary
medicine,? the 3-nitrothiazoles are of special recent
interest. In addition to the well-established use of
2-amino-5-nitrothiazole, and simple derivatives thereof
(la-¢), for the treatment of histomoniasis in turkeys,?
another closely related nitrothiazole, niridazole (1d),
has been found highly effective in human schis-
tosomiasis*=® and amebiasis.*57 FFavorable pre-
liminary results agaiust two other parasitic diseases,
dracunculosis® =1 and strongyloidiasis,®!! have also

{1) This work was supported by the U. 8. Artny Medical Research and
Development Command under Contract No. DA-49-193-MD-2750. This
is Contribution Number 420 from the Army Research Program on Malaria.

(2) W, T. Colwell, J]. H. Lange, and D. W. Henry |J. Med. Chem., 11, 282
(1968) ] provide leading references in this area.

(3) L. Joyner, 8. Davies, and 8. Kendall in "Experimental Chemo-
therapy," Vol. 1, R. J. Schnitzer and F. Hawking, Ed., Academic Press, New
York, N. Y., 1963, pp 341-343.

(4) Conference on the Pharmacological and Chemotherapeutic Properties
of Niridazole and Other Antischistosomal Compounds, New York, N. Y.,
Oct 10~13, 1967 sponsored by The New York Academy of Science, Section
of Biological and Medical Sctences and Division of Microbiology.

(3) Acta Trop., Suppl 3, 1 1966, This publication coniprises (he proceed-
ugs of a symposium entitled Therrpuetique Nouvelle de la Bilharziose et de
I'amebiase 1hat was held in Lisbon, June 2—4, 1965, under the sponsorship of
Professor F. 8. da Cruz Ferreira of the Institute de Medicine Troptcaie.

(6) (a) H. L. Wolfe, Lancet, 350 (1867); (b) J. E. McMahon and C. P,
Kilala, Brit. Med. J., 1047 (1966); (¢) P. Schmidt and M. Wilhelm, Angew.
Chem. Intern. Ed. Engl., 5, 857 (1966); (d) A. Ruas and L. T. Almeido
Franco, Ann. Trop. Med. Parasitol., 80, 288 (1966).

(7) (a) S.J. Powell, A, J. Wilmot, 1. MacLeod, and R. Elsdon-Dew, Am.
J. Trop. Med. Hyg., 18, 300 (1966); (b) T. Kradolfer and R. Jarumilinta,
Avn, Trop. Med. Paraxitol., §9, 210 (1963).

{8) G. Raffier, ref 4.

{9) G. Raffier, Acta Trop., 22, 350 (1965).

(10) A. O. Luecas, ref 4.

(11) G. Raffier, Experientia, 22, 826 (1966).

been reported for this drug. In arecent paper in which
Avramoff, et al.,'? revealed a group of bis-5-nitro-
thiazoles with marked in vitro antiprotozoal activity,
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they provided a brief survey of current developments in
the nitrothiazole field.

A characteristic feature of essentially all reported
chemotherapeutic nitrothiazoles is the presence of a free
or substituted amino group in the 2 position. In
contrast, the antiprotozoal nitrofurans!'®!¢ (e.g., furazol-

(12) M. Avramoff, S. Adler, and A. Foner, J. Med. Chem., 10, 1138 (1967).

(13) H. Paul and M. Paul in ""Experimental Chemotherapy." Vol. 11,
R.J. Schnitzer and F. Hawking, Ed., Academic Press, New York, N. Y., 1964,
Chapter 7.

(14) K. Miura and K. Reckendrof, Progr. Med. Chem., 8, 320 (1967).
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idone, 2), the H-nitro-2-furyl muelei of which are iso-
sterie with the H-nitro-2-thiazole nueleus, all bear
carbon substituents in the 2 position. usually at the
aldeliyde or ecarboxyl oxidation level. The 5-nitro-
imidazoles (e.g., 3), which have also achieved prom-
inenee recently as antiprotozoal drugs®~Y and arce
sinmlarly isosteric with the d-uttrothiazoles. are also
charaeterized by a carbon substituent in the 2 position.
As part of a programn to devise novel antimalarial
agents, it therefore =secemed worthwhile to prepare H-
nitrothiazoles bearing carbon substitnents in the 2
position.  In effect, this would combine the earbon
stde-chain types from the well-established antiprotozoal
furan and imidazole series with the nitrothiazole
nuelens, also known to possess antiparasitie properties.
Some support for this concept was provided by the
report of Samuels and Stouder™ that  2-methyl-4-
nitrothiazole had some in ritre activity against Trich-
omanas raginalis.  Also, a low level of antimalarial
aetivity tinone of a series of nitrofnrans was reported by
Wisclogle.

Chemistry--The new compounds prepared in this
stindy arve listed in Table 1, along with a few that were
known previously.  Preparative proeedures are de-
scertbed in the Pxperimental Scetion and only o fow
general points need be discussed.

1oy K1 Elslager e “Maeal Reports in Medicwal Chewisivy, 1966,
(. K. Cay, Ed., Aecademic Press, New York, N. Y., 1967, p 136.

(1) (a) R. Alkinson, J. W. Bradley, J. . C'oneli, and J. I, Quisenbecry
Pndtey Sei., 46, 1003 (1967), and references cited tleerein; (h) J. H. Wbhit-
weere, ToW, Sallivan, and O. D Grace, thid., 47, 428 (1968).

17 1 R off in Provesdings of 1he luternatiomal Sy aiposina on Do
Rosecech, Mowieead, Junw 12=14, 1067, 110 100107 sponsoced Ty the Nedi-
e Chaistry Group of the Chewnieal Tustiaae of Cronada.

(18 R, Sarcaels and D, J. Stondoer, . Pretozoel., 9, 24y (leGdi

2100 1L Wiselogle, A Sirvey of Adicsdarial 1reees, TOHT=10D5"" 10 WL
Fabwords, Mo Avhoa, Nbeho 1046, 10 80,
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Dertvatives of S-nitrothiazole-2-carboxylie acid 4-7)
were all gniie sensitive to o alkaline reagents. For
example. black restnous produet= were Tormied fmne-
diately upon treating 6 with NHy or 4 with lithimy
almminmn tri-f-buioxyvhydride, ®

The synthests of S-nitrothiuzole-2-cmrboxaldelyde
(8) regnived 2-methyl-G-nitrothiazole (9) as preenrsor.
At the time this study was nndertaken this compomnd
wis unknown. althongh 2-methvl-d-nitrothinzole Iad
twice Dbeen orroncously  assigned  the S-nitro sirne-
ture 0 After this work was completed,  Asato®
deseribed o niteation procedure for preparing 9 from
2-methylthiazole that was virtually ddentienl with that
developed for the present work.  Asato established the
stricture of 9 by converting it to o dertvative ot la. In
the present work. conversion of  othyl  Z2ancethyl-
thinzole-4t-carboxylate®™ to 9 wie 10 served the =ame
purposc.

During the exploratory phase of this work, 2.4-
dimethyl-5-mtrothiazole®™ (11) was nsed i place of 9
as a model in conden=ation experiments,  Condensation
of 11 with p-chlorobenzaldehivde was found o favor
reaction on the 2-methyl gronp (to give 12) rather than
the 4-methyl, although bis condensation to give 13 was
predominant m all experiments. The strueture of 12
wis established by oxidation and decarboxylation (o
give 143 T'his resnlt contrasts with that of [errling
and Mueckter® who assigned  d=styryl strnetnres o
monocondensation  produiets obtained i o shnilar
e,

Biological Activity.- -When  tested  against lethal
Plasmodium  becghel infections o mice,” componuds
4,5.7.9, 11, 13, 16. and 19-21 were without positive
effeet. Compounds 15 and 18 were marginally pro-
tective, prolonging ~urvival times of treated nnee by
about 2 day~ at 640 mg kg, As demonstrated in the
malarta assay . significant toxicity was present in the
group; componnds 5. 11, 16, 19, and 21 cansed toxteity
deaths nt 640 mg kg, Compound 4 was lethal at doses
of 40 mg kg and abave.

I'tve of the compounds (5. 11, 18, 20, and 21) were
tested for antischistosomal aetivity inoa mouse Schis-
losoma manson? mortality assayv.™ bnt they did not
prolong the snrvival time of treated mice at nontoxic
doses.

Die vitro assays agginst g =eries of fonr bacteria, two

veasts, and o fungus? indieated that distinet. broad-

2 1O Peeswsca U0 10 G, S e, Chens S, 88, TORG i 131

1200 11 vou b el T Prifs, Helvo Chiom, Vego, 33, 300 i 10500,

122 Ko Canaparbt nwed Ko Kadkaent, Peoes Jodian dead, Sei, 3TA, TO8
[ELERVR

i Gl Arutal . (hoygs Clooon,, 38, 2544 (1008,

{34y 150 RO doees, 17 AL Roldusou, wnd MLONL Suveebwe S0 Chens s N
87 (1ud60,

5 K. Gawapahi el V. Veudkatarwouao e Dodine Lead. seil 284,
B3 A1) Chem. st 40, HIGG (1946).

(263 S 1errling aad 11, Alaeekter, Geesaaa Yaent 11050, 830 I

(271 Thuse costs were pevforaed Ty De. Leo Rane of the Dpiveesity of
Alimai, Miswi, Fla. The (hta were peovided throngte thie corivtesy of D
Duvid Jacobus of 1he Walter Reed Aviay ustitate for Research. oy g dde-
seription of the test, see T, =, Osdene, Po 1. Rassell, puid Leo Raee. /. Ued.
Chem., 10, 431 (1967).

(28 Col. Williaue . Rothe of 1the Walter Reed Acuy lstdare of Re-
seareh kirodly providel rest resnlts and a deseription of the 1est proceldace.
Li. Cull Myrou G, Rialke 040G Medical Lalworatory, APO, Sun Fewocisen
Caulif. 96350 directe] the selidstasowinsis wssny work, Foracdeserhemo ol
the assay, see W. G Dowao awl 1AW Teors, o Wede Chen, 12, 240
LG
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speetrum, growth-inhibitory properties are present
in the type of nitrothiazole examined i this study.
All of the compounds except 11, 13, and 15 blocked
the growth of all test organisms in the 100-1000-ug/ml
range and several (19-21) were uniformly active in the
0.1-10-ug/ml range. Furazolidone analog 21 was
0.1-0.01 times as active as the nitrofuran parent.
Acethydrazone 20, the most potent nitrothiazole in
this test, wus only slightly less uctive than furazolidone.

Experimental Section®

5-Nitrothiazole-2-carbonitrile (4).—A stirred mixture of 30 g
(0.335 mole) of CuCN in 130 ml of DMF at 140° wuas treated
with 30.0 g (0.144 mole) of 2-bromo-3-nitrothiazole.??  After 1 or
2 min, the temperature of the mixture rose spontaneously to 154°
without external heating and was then maintained at 130° by
heating. Exactly 10 min after the bromo compound had been
added, the mixture was cooled under the tap and poured slowly
into 800 ml of vigorously stirred Et;0. The yellow supernatant
was decanted from the dark viscous oil that precipitated. The
Et;0 phase was extracted four times with HyO and dried (Na.-
S0y). Evaporation in zacuo left 13.3 g (599%) of an orange,
readily ¢rystalline product suitable for further reactions. A
3.1-g sample was recrystallized from aqueous MeOH to give 1.2 g
of yellow erystals, mp 48.5-49.5°.  Anal. (C;HN;0,8) C, H, N.

Ethyl 5-Nitrothiazole-2-carboximidate (5)—A slightly warm,
filtered, stirred solution of 6.0 g (39 mmoles) of crude 4
in 25 ml of absolute EtOH was placed in an ice bath and was
treated quickly with a solution of 8 mmoles of NaOEt in 4 ml of
absolute EtOH. The mixture, which instantly turned very
dark, was seeded immediately and stirred for 3-4 min longer.
Dilution with 50 ml of H;O gave a dark, crystalline suspension of
product (4.5 g). Recrystallization (charcoal) from 75 ml of
909, EtOH (diluted while warm with 150 ml of H,0) gave 3.4 g
(449) of tan material, mp 87-88°.  Anal. (CsH:N;058) C, H, N,

Ethyl 5-Nitrothiazole-2-carboxylate (6),—Hydrolysis of 189
mg (0.94 mmwole) of 5 in dilute HC] (immediate reaction at 253°)
provided 182 mg of crnde product, mp 38-43°, analytical sample
mp 48-49° (hexane). Anal. (CsHeN,0.8) C, H, N.

2-(5-Nitro-2-thiazolyl)-2-thiazoline (7).—A solution of 0.69 g
(3.4 mmoles) of 5 and 0.39 g (3.4 mmoles) of 2-mercaptoethyl-
amine hydrochloride in 6 ml ot absolute EtOH was refluxed for
12 hr. The dark crystalline mass that formed was crushed in
sttu, and ca. 10-15 ml of HoO was added. After cooling in ice,
the dark brown, crude product (0.56 g) was filtered off and washed
(H»0). The crude material was extracted three times at 90-100°
with a total of 30 ml of heptane. The combined extracts were
concentrated on the steam bath under a stream of N. until the
product began to precipitate. Chilling netted 266 mg (369) of
reddish, flaky crystals, mp 142-144.5°, analytical sample mp
145-146.5° (EtOH). Anal. (CH:N;0.8:) C, H, N,

2-Methyl-5-nitrothiazole (9) and 2-methyl-4-nitrothiazole (16)
were prepared from 2-methylthiazole?! by the method of Asato.?

2-(B3-Styryl)-5-nitrothiazole (15).—A mixiure of 28.8 g (0.20
mole) of 9, 80 ml of benzaldehyde (ca. 0.8 mole), 20 ml of piperi-
dine acetate catalyst solution, and 50 ml of absolute EtOH was
heated at 70-80° for 10 hr. [The catalyst solution was prepared
by mixing 3.7 ml (6.0 g, 0.10 mole) of AcOH and 9.9 ml (85 g,
0.10 mole) of piperidine in 30 ml of absolute EtOH.] A few
crystals of previously obtained product were added at the begin-
ning of the reaction. Cooling in ice caused precipitation of the
dark brown, crystalline product. Purification was effected by
washing thoroughly with EtOH and sublimation at 155-160°
(0.1 mm); yield of yellow-orange crystals, 23.4 g (509%); mp 163~
166°; analytical sample mp 164-166° (EtOH).  Anal. (Ci.HsN»-
0:8) C, H, N.

(30) Melting points were taken in a Mel-Temp apparatus and are cor-
rected. Microanalyses were performed by Miss Betiy MeCarthy of the
Stanford Researchi Insiitnte Analytical Department. Where analyses are
indicated only hy the symbhols of the elements, analvtical results ohitained
fur 1lwse elements were witlin #:0.4%, of tlie tlieoretical valies.

{(31) R. lHandley, E. I. G. Heringron, M. Azzare, and J. Meivzger, Bull.
Soe. Chiom. Franee, 1904 (10G3).
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5-Nitrothiazole-2-carboxaldehyde (8).—A mixture of 22.0 g
(0.095 mole) of powdered 15, 42.8 g (0.20 mole) of NalOy, 300
ml of ethylene glycol dimethyl ether (glyme), 100 ml of IT.0O,
and 1.0 g of OsOy (added last) was stirred mechanically for 12 hr
at room temperature.3? The reaction mixture was poured into
ca. 1 1. of H;O and extracted with CHCl; (three times). After
drying (NaSO.) solvents were largely removed in vacuo and the
very dark residue was filtered through glass wool. The collected
solids were washed with a little CHCl; and the combined filtrate
and washings were distilled. Benzaldehyde was collected at
25-33° (1-3 mm), followed by the desired product (4.4 g, 257) at
80-90° (1.0 mm). It crystallized upon cooling below room tem-
perature and melted at about 20°. This compound, although
nearly colorless, causes persistent dark brown to black stains on
the skin.

A pure sample of the aldehyde was collected by glpe (conditions,
91.4 X 9.65 em column packed with 79 SE 30 on Gas-pak F,
60-80 mesh, 147°, 100 ml of He/min); retention time 2.7 min.
/1 naZ. (CJI)NJO?S) C, I{, N

Derivatives of 5-nitrothiazole-2-carboxaldehyde formed rapidly
in aqueous EtOH from equimolar amounts of reagents in the
presence of a few drops of 3 N HCl. They precipitated spon-
taneously except for the oxime which required dilution with
H,0: semicarbazone (18), mp 260-270° dec, 939, yellow
crystals (Anal. (C;H:N:0,8) C, H, N); oxime (19), mp 153-163°
dec, 839, off-white crystals (Anal. (CH3N3;0:8) C, H, N);
acethydrazone (20), mp 238-244° dec, 67, vellow crystals (Anal.
(CsHsN,0:8) C, H, N); 3-(5-nitro-2-thiazolylmethylideneamino)-
2-o0xazolidinone (21), mp 220-225°, 899, yellow crystals (Anal.
(C7H6N4O4S) Cy Hy N)

Ethy! 2-Methyl-5-nitrothiazole-4-carboxylate (10)—Ethyl 2-
methylthiazole-4-carboxylate? (1.0 g, 5.8 mmoles) was nitrated
with N:O~BF; in CH;NO. by essentially the method used by
Parent for 2-nitrothiazole.3® Examination of the crude oily
product (0.76 g, isolated by Et,0 extraction) by glpe showed it to
consist of about 609 of 10, 209 of starting material, and 209 of
9: the latter compound was apparently formed from the product
during work-up. Pure nitro ester was isolated by preparative
glpe. It was an oil that crystallized upon chilling in the refriger-
ator. The ir spectrum was consistent with the assighed strue-
ture. Anal. (CtHN-0,S8) C, H, N.

2-Methyl-5-nitrothiazole (9) from Ethyl 2-Methyl-5-nitro-
thiazole-4-carboxylate (10).—A solution of 40 mg (0.18 mmole)
of 10 in 0.5 ml of EtOH was heated overnight with 1 ml of 339,
aqueous H,80,;. The mixture was dihited with 2.5 ml of H.,O
and extracted with Et,0. Removal of the Et.O left 15 mg
(56%) of crystalline product, mp 63-68°, whose ir spectrum was
identical with that of 9, 1it.23 mp 70-72°.

2,4-Di(p-chloro-g-styryl)-5-nitrothiazele (13).—A mixture of
2.0 g (12.7 mmoles) of 2,4-dimethyl-3-nitrothiazole,? 7.15 g of
p-chlorobenzaldehyde (51 mmoles), 20 ml of absolute EtOH, and
1 ml of piperidine was heated at 75° for 1.5 hr. The product,
which crystallized from the dark solution during the reaction, was
filtered off and washed with EtOH and H:O; crude weight 1.8 g.
It was crystallized from Me,CO to give 1.0 g of product melting at
221-227°, analytical specimen mp 225-227°. Anal. (CoH.Cl>
N,0,8)C, H, N.

2.(p-Chloro-3-styryl)-4-methyl-5-nitrothiazole (12).—A mix-
ture of 0.40 g (2.5 mmoles) of 2,4-dimethyl-5-nitrothiazole,® 0.33
g (2.5 mmoles) of p-chlorobenzaldehyde, and 2 drops of piperidine
was heated at 140° for 2 hr. The dark reaction mixture was
cooled and triturated with 3.5 ml of absolute EtOH. The result-
ing crystalline suspension was chilled and filtered, and the crude
product (416 mg) was washed with EtOH. Tle (silica gel, Et.O)
showed that the bis condensation product (R; 0.85) and the de-
sired monocondensation product (R; 0.75) were present in about
equal quantities. Sublimation (130°, 0.1 mm) provided 196 mg
(28%%) of nearly pure 12 (by tle). Recrystallized from Me,CO
and resublimed it melted at mp 170-172°. Anal. (C,H.CIN»
0,8) C, H; N: caled, 9.99; found, 10.453.

4-Methyl-5-nitrothiazole (14) from 2-(p-Chloro-g-styryl)-4-
methyl-5-nitrothiazole (12).—A mixtare of 0.28 g (1.0 mmole)
of 12 in 10 ml of Me,CO was stirred in an ice bath and treated
over ca. 20 min with 0.42 g (2.67 mmoles) of KNnO,. After

{32) General procedure of R. Pappo, D. 8. Allen, R. U. Lemieux, and
W. = Iohnson, J. Ovg. Chem., 21, 478 (1956).
(33) R. A, Parem, 7ivd., 27, 2282 (1962).
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stirring 1 hr longer, 10-20 ml of H,O was added and the MnO.
was removed by filtration. The filtrate was made acidic by
addition of 2-3 ml of 3 ¥ HCl, and the resnlting suspension wus
heated at 100° for 0.0 hr, cooled, and filtered. Extraction of the
filtrate with 1010 provided 48 mg of oil.  Glpe indieated this i
be about 8097 p-chlorobenzaldehyde and 209 4-methyl-5-nitro-
thiazole. The latter component was isolated by glpe in erystal-
line form, mp 48-50.5°.  Itsir spectrum was tdentical with that of

Branched-Chain Sugar Nucleosides.

WarTox, JEvkins, Nurt, HoLLy., aNxp NBiks
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anthentic 4-nmethyl-s-nitrothiazole (mp 52-55.5°), prepared by
nitration of 4-methylthiazole,** and quite different Mom that of
J-methyvl=s-nitvotbinzote.
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The synthesis of 3’-C-methyleytidine and its a-p anomer as well as 2'-C-methyleytidine, 2'-C-methyl-3-fluora-

cytidine, and 2’-C-methyl-5-fliorouridine via the Hilbert-Johnson reaction i described.
2’-C-methyleytidine from N-acetyleytosinemercury a prepouderance of the “O-glycoside” was formed.
cal testing indicates that 3’-C-methylevtidine as well as the previously svnthesized 2’- anc

sines are effective antivacc¢inia agents in mice.

In earlier publications we described the synthesis of
2’-C-methyladenosine (1)!2¥ and 3’-C-methyladenosine
(2)' from the novel branched-chain glveosyl halides
2,3,5-tri-O-benzoyl-2-C-methyl-3-n-ribofuranosy! chlo-
ride (3) and 2,3,5-tri-O-benzoyl-3-C-methyl-a- (and
B-) 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-niethyl nuele-
ostdes.  Thisx paper describes the syntheses of these
compounds. The effective antiviral activity shown by
2’-C-methyladenosine (1), 3’-C-methyladenovsine (2),
and 3’-C-methyleytidine (5). as evidenced by the pro-
tection they afford mice infected with neurovacenna,
s also reported. These branched-cham sugar nuele-
ostdes are representatives of a new class of synthetic
antiviral agents.

IYor 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-methy!-
3-n-ribofuranosyl)-4-methoxy-2(1H)-pyrimiidinone  (6)
by a Hilbert-Johnson® reaetion with 2,4-dintethoxy-
pytimidine (7) (Scheme I). In addition to 6, the a-b
anomer 8 was tzolated from the reaction mixture in a
vield about one-tenth that of the 8-p anomer 6.
Reaction of the pyrimidinones 6 und 8 with methanolic
ammonta produced 3’-C-methyleytidine 5§ and its a-p
anomer 9, respectively.

In contrast, the Hilbert—Johuson reaction between
2,3,5-tri-0-benzoyl-2-C-methyl-g-p-ribofuranosyl chlo-
ride (3) and 2,4-dimethoxypyrimidine (7) was very
slnggish (Scheme IT).  Chromatograply of the reaction
proditets yvielded the desived 1-(2,3,5-tri-O-bhenzoyl-2-

(1) (a) K. Walton, 5. R. Jenkius, R. ¥. Nact, A, Zimmecinarn, and . W,
Holly, J. Awmer, Chem. Soc., 88, 4524 (1966); ({0 S, R. Jenkins, B. Acisou.
and I, Walton, /. Org. Chem., 88, 1798 (1968): (c1 R. . Naut, M. 1. Dickue-
son, 1 W, Holly, and ¥, Walton, ./, 88, 2400 710681,

22y G DL Milheru and 10 B Jolinsow, Jo dmer. Chem. Sy, 52, 2001 149140,

In the synthesxis of
Biologi-
3'-C-methyladena-

Sopem |

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

C-metliyl-3-p-ribofuranosyl-4-methoxy-2(1H) - pyrnni-
dinone (10}, but failed to mdicate that any of the a-p
anonter of 10 had been produced.®? When 10 was
heated in methanolic NHj, 2/-C-methyleytidine (14)
was obtained.

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

i3y T. 0. Barlos. M. P, Kotick, awl C. Czattay, Letrukedrnn Lett., 1754
{14662, have sliown that iu reactions of silated pyrimidines with p-glyeosyl
balides, bigh temnperatures (avor the g-u configuration, whereas ai low tein-
peratnres (he a-u product predomiraies. Tlee isolation of only 8- products
in thereaction of 8 with alkoaxyvpyeunidines way be i result of the hieh reae-
1inll Lemperatures Teijuired.
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