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The synthesis of the first examples of Class II mesoionic xanthine acyclonucleosides is described. A
series of mesoionic anhydro-(8-methoxyalkyl-5-hydroxy-7-oxothiazolo[3,2-a]pyrimidinium hydroxides),
Class II mesoionic analogs isoconjugate with xanthine, were prepared by the thermal condensation of
methoxyalkyl-2-aminothiazoles with substituted bis(2,4,6-trichlorophenyl)malonic esters. The
methoxyalkyl-2-aminothiazoles were prepared via an aromatic nucleophilic substitution reaction between
2-bromothiazole and the appropriate methoxyalkylamine in excess. The resulting 8-methoxyalkyl-substi-
tuted mesoionic xanthines were demethylated using iodotrimethylsilane in acetonitrile at room temperature
to afford the corresponding mesoionic anhydro-(8-hydroxyalkyl-5-hydroxy-7-oxothiazolo[3,2-a)pyrimi-
dinium hydroxides) as the Class IT mesoionic xanthine acyclonucleosides.
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Introduction.

The preparation of a number of mesoionic xanthines and
related compounds for use in chemical, spectral and struc-
ture-activity studies have previously been reported [1-5).
There exists two major classes of mesoionic purinones and
these have been formulated and examined from a quantum
chemical standpoint [6,7]. Mesoionic purinones which
may be envisioned as being derived from a five-membered
mesoionic ring system have been termed class I mesoionic
purinones [6] while those derived from a six-membered
mesoionic ring system have been termed class II
mesoionic purinones [7].

Some mesoionic purinone analogs have demonstrated
bacteriostatic and antifungal properties [8,9]. Several
mesoionic purinones have been found to exhibit activity as
inhibitors of adenosine-3',5'-monophosphate phosphodi-
esterase [3,10] similar to that of the structurally related
theophylline.

Another class of interesting and potentially bioactive
compounds are mesoionic xanthine nucleosides. A number
of these compounds (Figure 1) were prepared by Schubert,
Bass and Glennon [11] for the purpose of exploring gen-
eral pathways that allow for the preparation of mesoionic
nucleosides, as well as to investigate their chemical and
spectral properties.

Nucleosides have been broadly defined to include all nat-
ural and synthetic compounds that contain a heterocyclic
base that is linked through nitrogen or carbon to the 1-posi-
tion of a sugar [12]. It has been recognized that nucleosides
with a modified heterobase or sugar portion can influence
some biochemical pathways [13-16]. Several of them have
shown biological activity [17], and many have been incor-
porated into modem drugs [18-24]. Among these, 5-fluo-
rouridine and 5-iodo-2'-deoxyuridine, exhibit antineoplastic
activity; 3-deazauridine has pronounced antitumor and

antiviral activity; 3'-azido-2',3'-dideoxythymidine (AZT)
and dideoxyinosine have shown promise in the treatment of
patients infected with HIV. Some examples of mesoionic
nucleosides and non-mesoionic acyclonucleosides are
depicted in Figure 1. This paper, to our knowledge,
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Figure 1. Examples of Some Mesoionic Nucleosides A and B nnd Non-Mesoionic
Acyclonucleosides C-E

describes the synthesis of the first known examples of class
II mesoionic xanthine acyclonucleosides 6, and their
methoxy precursors 5, from the condensation of
methoxyalkyl-substituted-2-aminothiazoles with bis(2,4,6-
trichlorophenyl)malonates and subsequent demethylation
with iodotrimethylsilane (Figure 2). The currently accepted
nomenclature for mesoionic purinones of type 6 is
anhydro-(8-hydroxyalkyl-5-hydroxy-7-oxothiazolo[3,2-a]-
pyrimidinium hydroxide).

Discussion.
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Figure 2. Generalized structural representation of mesoionic xanthine
acyclonucleosides 5 and 6.

2-Methoxyethylamine 2a or 3-methoxypropylamine 2b
and 2-bromothiazole 1 undergo a nucleophilic substitution
reaction to afford the corresponding 2-aminothiazoles 3a
and 3b (Figure 3). An analogous reaction between 2-bro-
mothiazole and 2-aminoethanol in butanol using sodium
carbonate as a neutralizing agent was reported [25] to give
exceedingly low yields of the product 2-(2-thiazolyl-
amino)ethanol. Our reactions were performed with excess
(4 equivalents) amine in order to drive the reaction to com-
pletion and to neutralize the hydrogen bromide that is
formed. Triethylamine was tried as an acid trap, but was
found to result in greatly reduced yields of product. The
crude reaction mixtures were purified by column chro-
matography on silica-gel using ether as the eluant. This
procedure eliminated all of the excess amine and amine
salts and generally resulted in 50-70% yields. The rela-
tively low yields may be ascribed to the possibility of pro-
tonation of the thiazole ring nitrogen as a process in compe-
tition with the protonation of the excess primary
methoxyalkylamine. Aminothiazole 3a was isolated as a
viscous oil (picrate, mp 188-190°, ethanol) and aminothia-
zole 3b was initially isolated as an oil, but was later crystal-
lized from hexanes (mp 49-50°). Compounds 3a and 3b
exhibited strong infrared absorption at 1580 cm! due to the
thiazolyl C=N ring stretch and N-H stretching at 3250
cm-!l, The analytical and spectral data for compounds 3a
and 3b are summarized in Tables 1 and 2 respectively.

Thermal condensation of the aminothiazole 3a or 3b with
an equimolar quantity of the previously reported [26]
bis(2,4,6-trichlorophenyl)malonates 4 yielded the
8-methoxyalkyl substituted mesoionic xanthines 5. The con-
densations were performed by preparing an intimate mixture
(1:1 molar ratio) of the methoxyalkyl-2-aminothiazole 3a or
3b and the appropriate bis(2,4,6-trichlorophenyl)malonate 4
and by heating the mixture at 160° for three minutes under a
stream of nitrogen. The resulting mesoionic xanthines were
obtained by trituration of the cooled melt with anhydrous
ether (removal of 2,4,6-trichlorophenol) and filtration of the
insoluble solid product. Reactions using malonate 4a were
performed at 125° instead of 160° in order to minimize the
formation of polar side products.

Suprisingly, when aminothiazole 3a was condensed with
the phenyl-substituted malonate 4d, the expected mesoionic
xanthine, anhydro-(8-methoxyethyl-6-phenyl-5-hydroxy-7-
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Figure 3. Preparation of Mesoionic Xanthine Acyclonucleosides

oxothiazolo[3,2-a]pyrimidinium hydroxide) 5f, was not iso-
lated. Instead, however, a 1:1 charge-transfer complex 7
between 5f and 2,4,6-trichlorophenol was formed (Figure
4). Initially it was erroneously believed that the product was
impure and therefore did not give the proper elemental
analysis. However, it is well known that 2,4,6-trichloro-
phenol and related phenols containing electron withdrawing
groups are good m-electron acceptors and also form the so
called electron donor-acceptor complexes [27]. Since 2,4,6-
trichlorophenol is formed in the condensation reaction, it
could interact with a good n-donor giving a 1:1 complex.
We therefore surmised that the expected Sf could act as a
suitable mt-donor. It is interesting to note that quantum chem-
ically based studies by Coburn and co-workers [6,7] had
predicted that mesoionic xanthine analogs could function as
both electron donors and acceptors and therefore have the
potential to participate in charge-transfer modes of bonding.
The elemental analysis of 7 supported the idea of a 1:1 com-
plex between the mesoionic xanthine 5f and 2,4,6-tri-
chorophenol. Additional evidence for complex formation
was found in the uv, ir and nmr spectra of 7 (Table 2). The
uv spectrum exhibited a charge-transfer band at 312 nm and
aresidual spectrum quite different from the other analogs of
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Table 1
Properties of Compounds 3, 5 and 6
n R Yield Mp Recrystallization Formula Analyses (%)

(%) © Solvent C H N

3a 1 - 47 188-190 EtOH C;,H3N50sS [a] 3721 3.38 18.08
(37.29) (3.44) (18.13)

3b 2 - 76 49-50 Hexanes C;H,)N,08 48.81 7.02 16.26
(48.57) 6.97) (16.22)

Sa 1 H 78 163-164 Acetone CgHpN,048 47.78 4.45 12.38
(47.72) (4.45) (12.42)

5b 1 CHj, 85 220-221 EtOH/EtOAc CoH1aN,048 49.99 5.03 11.66
(50.08) (5.10) (11.56)

5S¢ 2 H 98 133-134 Acetone C1oH3N,058 49.99 5.03 11.66
(49.80) (4.99) (11.59)

5d 2 CH, 87 120-122 EtOH/EtOAc C;1H4N;0,8 51.96 5.54 11.02
(51.68) (5.60) (10.94)

Se 1 CH;CH, 76 185-186 EtOH/EtOAc C11H4N,038 51.96 5.54 11.02
(52.01) (5.52) (10.95)

5g 2 CH;CH, 76 122-124 EtOAc C12H14N,058 54.12 5.30 10.53
(53.99) (5.91) (10.32)

5h 2 CgHs 92 173-175 EtOH/EtOAc C6H16N,03S 60.74 5.10 8.86
: (60.56) (5.12) (8.7%)

6a 1 H 95 149-151 MeCN/EtOAc CgH gN,0,S*HI [c]} 26.82 3.10 7.82
(27.05) (3.12) (7.84)

6b 1 CH, 61 205-207 Butanol CoHgN,05S 47.77 4.46 12.38
(47.55) (4.39) (12.23)

6c 2 CH,4 76 183-185 MeCN/EtOH CoH 3N, 058 49.99 5.04 11.66
(50.08) (5.09) (11.59)

6d 1 CH,CH, 66 195-197 Acetone CoHoN,058 49.99 5.04 11.66
(49.86) (5.07) (11.57)

6Ge 2 CH;CH, 69 215-218 EtOH/EtOAc C11H14N,058 51.95 5.55 11.02
(51.88) (5.58) (10.92)

6f 2 CgHs 63 192-194 MeCN/MeOH CsH4N,05S 59.58 4.67 9.27
(59.52) (4.68) 9.249)

7 1 CeHs 80 140-142 EtOAc C,1H17N;0,4Cl5S [b] 50.46 3.43 5.6
(50.18) (3.44) (5.54)

[a] Reported as picrate. [b] 1:1 Charge transfer complex wtih 2,4,6-trichlorophenol. [c] From reaction with HI.

the series. The ir spectrum showed the presence of a pheno-
lic OH at 3240 cm!. The nmr showed the presence of an
OH at § 4.88 and the existence of a two proton singlet in the
aromatic region at 6 7.31 due to the ring protons of 2,4,6-
trichlorophenol. Compound 7 exhibited a sharp melting
point, one spot by tlc and was highly colored in the crys-
talline state. A simple mixture was unequivocally ruled out
as a possibility since the complex is completely insoluble in
ether (like all mesoionic xanthines) while 2,4,6-
trichlorophenol is extremely soluble in ether. Furthermore, it
should be emphasized that no complex formation was
observed for compound Sh. This compound is the
§-methoxypropyl homolog of 5f. The lengthening of the
side chain by one carbon is apparently sufficient to cause
steric hindrance to the formation of a complex for Sh.
Compounds 5, with the exception of 5a and 5f were
demethylated in anhydrous acetonitrile with iodotrimethyl-
silane to afford the corresponding anhydro-(8-hydroxy-
alkyl-5-hydroxy-7-oxothiazolo[3,2-a]lpyrimidinium
hydroxides) 6. Compound 6a was prepared by the action of
hydriodic acid on 5a to give the mesoionic acyclonucleo-

side as the hydriodic acid salt monohydrate. This structure
was confirmed by elemental analysis (Table 1) and by high
resolution mass spectral analysis (m/e 231.0443, 100%).
The m/e 231 ion corresponds to the mesoionic xanthine
plus hydronium ion (M + H;O%). The low resolution mass
spectrum exhibits a molecular ion at m/e 358 and corre-
sponds to the m/e 231 ion plus iodide ion.
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Figure 4. Formation of a 1:1 charge-transfer complex 7 between mesoionic
xanthine Sf and 2,4,6-trichlorophenol
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Compound

3a

Sa

Sc

5d

Se

5g
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Table 2

Spectral Data of Compounds 3, 5 and 6

TH-NMR (3 ppm) [a]

3.32 (s, 3H, OCH3)

3.48 (brs, 1H, NH)

3.57 (t, 2H, CH,0C, } =4.7Hz)
3.65 (t, 2H, NCH,, ] = 4.7 Hz)

6.59 (d, 1H, SCH, ] =4.4 Hz)

722 (d, 1H, SC=CH, J=4.4 Hz)
7.27 (s, 1H, OH)

8.98 (s, 2H, ArH) [B]

1.89 (p, 2H, CCH,C, ] = 6.2 Hz)
3.30 (s, 3H, OCH3)

3.33 (@, 2H, CH,0C, ] = 6.6 Hz)
3.47 (t, 2H, NCH,, ] = 5.9 Hz)

6.41 (d, 1H,SCH, J =3.6 Hz)

6.59 (brs, 1H, NH)

7.06 (d, 1H, SC =CH, J = 3.6 Hz) [B]
3.31 (s, 3H, OCHy)

3.75 @, 2H, CH,0,J =5.0Hz)

4.24 (t, 2H, NCH,, J = 5.0 Hz)

4.99 (s, 1H, COCHCO)

7.46 (d, 1H, SCH, J =5.0 Hz)

8.07 (d, 1H, SC=CH, ] =5.0 Hz) [A]
1.93 (s, 3H, ArCH,)

3.30 (s, 3H, OCHy)

3.76 (1, 2H, CH,0, 1 =5.1 Hz)

4.28 (t, 2H, NCH,, ] = 5.1 Hz)

7.43 (d, 1H, SCH, J = 4.9 Hz)

8.08 (d, 1H, SC=CH, ] =4.9 Hz) [A]
2.04 (p, 2H, CCH,C, } = 6.5 Hz)
3.30 (s, 3H, OCH3)

3.47 (t, 2H, CH,0C, ] = 5.7 Hz)
4.17 (t, 2H, NCH,, ] = 7.0 Hz)

4.99 (s, 1H, COCHCO)

7.48 (d, 1H, SCH, ] =4.5 Hz)

8.09 (d, 1H, SC=CH, J = 4.5 Hz) [A]
1.92 (s, 3H, ArCH;)

2.05 (p, 2H, CCH,C, J = 6.6 Hz)
3.30 (s, 3H, OCHy)

3.47 (¢, 2H, CH,0C, J = 5.7 Hz)
4.17 (t, 2H, NCH,, ] = 7.0 Hz)
7.47(d, 1H, SCH, ] =4.5 Hz)
8.10(d, 1H, SC=CH, J = 4.5 Hz) [A]
1.07 (1, 3H, CCH,;, ] = 7.3 Hz)

2.48 (q, 2H, ArCH,, ) =7.3 Hz)
3.30 (s, 3H, OCH5)

3.76 (t, 2H, CH,0, ] =4.9 Hz)

4.27 (t, 2H, NCH;, ] = 4.9 Hz)

7.43 (d, 1H, SCH, J = 4.5 Hz)

8.08 (d, 1H, SC=CH, ] = 4.5 Hz) [A]
1.07 (t, 3H, CCH,;, ] = 7.3 Hz)

2.05 (p, 2H, CCH,C, J=7.0Hz)
2.47 (q, 2H, ArCH,, ] =7.3 Hz)
3.30 (s, 3H, OCH,)

3.47 (t, 2H, CH,0C, J = 6.1 Hz)
4.17 (t, 2H, NCH,, ] = 7.0 Hz)

7.46 (d, 1H, SCH, ] = 4.6 Hz)
8.10(d, 1H, SC=CH, J = 4.6 Hz) [A]
2.05 (p, 2H, CCH,C, ] =73 Hz)
3.27 (s, 3H, OCHj3)

3.46 (1, 2H, CH,0C,J = 5.6 Hz)
4.19 (t, 2H, NCH,, ] =6.9 Hz)

7.17 (1, 1H, ArH, J = 7.3 Hz)

7.30 (t, 2H, ArH, ] = 7.3 Hz)

IR (cm1) [c]
UV A, (om) [b] vNH vOH

210 3250
250

353

380 (sh)

262 3240

241
278

245
282

239
277

244
282

246
282

245
282

250
307

Vol. 33

vC=0

1645
1695

1640
1690

1645
1695

1645
1690

1635
1690

1645
1690

1635
1685
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Table 2 (Continued)

IR (cm!) [c]
Compound 1H-NMR (5 ppm) [a] UV A, (am) [b] yNH vOH vC=0

5h 7.4 (d, 1H, SCH, ] = 4.7 Hz)
7.52(d, 2H, AtH, 1 = 7.2 Hz)
8.12 (d, 1H, SC=CH, J = 4.7 Hz) [A]
6a 3.43 (s, 1H, COCHCO) 202 3250 1615
3.76 (t, 2H, CH,0, J = 5.2 Hz) 242 1754
4.41 (t, 2H, NCH,, ] = 4.8 Hz)
4.94 (brs, 1H, OH)
6.98 (d, 1H, SCH, | = 4.4 Hz)
7.29 (d, 1H, SC=CH, J = 4.4 Hz) [A]
6b 1.94 (s, 3H, ArCH,) 245 3300 1640
3.93 (1, 2H, CH,0, J = 5.3 Hz) 282 1690
4.21 (1, 2H, NCH,, ] = 4.8 Hz)
4.88 (brs, 1H, OH)
7.45 (d, 1H, SCH, I = 4.5 Hz)
8.09 (d, 1H, SC=CH, J = 4.5 Hz) [A]
6¢ 2.05 (s, 3H, ArCH,) 223 3400 1630
2.52 (p, 2H, CCH,C, J = 6.5 Hz) 270 1715
4.35 (1, 2H, CH,0, ] = 6.2 Hz) 300
4.69 (t, 2H, NCH,, J = 5.4 Hz)
4.88 (brs, 1H, OH)
7.86 (d, 1H, SCH, J = 4.4 Hz)
8.42 (d, 1H, SC=CH, J = 4.4 Hz) [A]
6d 1.07 (t, 3H, CCH,, = 7.4 Hz) 243 3300 1635
2.48 (q, 2H, ArCH,, ] = 7.4 Hz) 282 1690
3.93 (1, 2H, CH,0, J = 5.2 Hz)
420 (t, 2H, NCH,, ] = 4.9 Hz)
4.78 (brs, 1H, OH)
7.44 (d, 14, SCH, ] = 4.5 Hz)
8.08 (d, 1H, SC=CH, J = 4.5 Hz) [A]
6e 1.07 (t, 3H, CCH,, ] = 7.3 Hz) 242 3300 1640
2.00 (p, 2H, CCH,C, I = 7.1 Hz) 282 1690
2.48 (g, 2H, CH,C, ] = 7.4 Hz)
3.65 (t, 2H, CH,0, ] = 5.8 Hz)
421 (t, 2H, NCH,, J = 7.2 Hz)
4.87 (brs, 1H, OH)
7.47 (d, 1H, SCH, T = 4.5 Hz)
8.12 (d, 1H, SC=CH, J = 4.5 Hz) [A]
6f 1.94 (p, 2H, CCH,C, J = 6.5 Hz) 249 3300 1635
3.58 (t, 2H, CH,0, ] = 5.9 Hz) 293 1685
4.15 (t, 2H, NCH,, J = 7.3 Hz)
4.78 (brs, 1H, OH)
7.11 @, 1H, ArH, J = 7.3 Hz)
7.24 (1, 2H, ArH, J = 7.3 Hz)
7.39 (d, 1H, SCH, J = 4.6 Hz)
7.46 (d, 2H, AtH, J = 7.3 Hz)
8.07 (d, 1H, SC=CH, J = 4.6 Hz) [A]
7 3.33 (s, 3H, OCH,) 209 3240 1640
3.78 (¢, 2H, CH,0C, J = 5.1 Hz) 250 1690
429 (t, 2H, NCH,, J = 4.9 Hz) 297
4.88 (brs, 1H, ArOH) 312
7.20 (t, 1H, ArH, J = 7.3 Hz)
7.31 (s, 2H, ArH)
7.33 (1, 2H, ArH, ] = 7.3 Hz)
7.44 (d, 1H, SCH, ] = 4.7 Hz)
7.55(d, 1H, ArH, J = 7.3 Hz)
8.12 (d, 1H, SC=CH, J = 4.7 Hz) [A]

[a] Measured solvents: [A] CD;0OD. [B] CDCl;. [b] Measured solvent: CH;OH. [c] Recorded using KBr discs.

Investigations on the biological properties of the  in progress and will be the subject of a further report to be
mesoionic compounds described in this paper are currently  published elsewhere.
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EXPERIMENTAL

Melting points were obtained with a Thomas-Hoover appara-
tus and are uncorrected. All compounds were prepared using
starting materials obtained from either commercially available
sources or made by standard literature procedures. Reagent grade
solvents were used in all reactions and column chromatographic
separations. Thin layer chromatography (tic) was performed on
tlc plates precoated with silica-gel 13181 (Eastman Kodak Co.,
Rochester, New York). The visualization of products in thin-layer
chromatograms was accomplished by uv detection or iodine
development.

Infrared spectra (ir) were recorded using potassium bromide
disks on a Perkin-Elmer 1600 FTIR spectrophotometer. Proton
magnetic resonance spectra (IH nmr) were obtained with either a
General Electric QE-300 or a Bruker WP270SY spectrometer.
All 1H nmr spectra were obtained using 5 mm spinning tubes and
signals were referenced to internal tetramethylsilane (TMS).
Coupling constants (J) are given in Hertz. The IH nmr signals are
designated as follows: s, singlet; d, doublet; t, triplet; g, quartet;
p, pentet; brs, broad singlet. Ultraviolet spectra (uv) were
recorded on a Beckman Acta MVII spectrophotometer using
spectrograde methanol. Results are expressed as Ap,y in nanome-
ters (nm).

Elemental analyses were performed by Atlantic Microlab Inc.,
Atlanta, Georgia.

Preparation of Methoxyalkyl-2-aminothiazoles 3. General
Procedure A.

A solution containing 2-bromothiazole 1 (60 mmoles) and the
appropriate methoxyalkylamine 2 (240 mmoles) were heated
together at 90° for 24 hours. The resulting dark brown solution
was cooled to room temperature and chromatographed on silica-
gel eluting with ether. The physical and spectral data for com-
pounds 3a and 3b are summarized in Tables 1 and 2.

Preparation of Methoxyalkyl-2-aminothiazoles 3. General
Procedure B.

The resulting dark brown solution obtained from general pro-
cedure A was treated with 400 ml 10% sodium carbonate solu-
tion and extracted with 400 ml ether. The ether layer was sepa-
rated and washed twice with 400 ml portions of water. The ether
layer was dried over magnesium sulfate, filtered and evaporated
to give the methoxyalkyl-2-aminothiazoles as viscous brown oils.
The physical and spectral data for compounds 3a and 3b are
summarized in Tables 1 and 2.

Preparation of anhydro-(8-methoxyalkyl-5-hydroxy-7-oxothia-
zolo[3,2-a]pyrimidinium hydroxides) 5. General Procedure.

An intimate mixture of the appropriately substituted bis(2,4,6-
trichlorophenyl)malonate 4 (3 mmoles) and methoxyalkyl-2-
aminothiazole 3 (3 mmoles) was heated at 160° (125° when
using 4a), under an atmosphere of nitrogen, for 3 minutes. When
cool, the resultant gum was triturated with anhydrous ether to
afford the crude solid product. Recrystallization from the appro-
priate solvent (Table 1) gave the analytically pure mesoionic
xanthine 5.

Preparation of anhydro-(hydroxyalkyl-5-hydroxy-7-oxothia-
zolo[3,2-a]pyrimidinium hydroxides) 6. General Procedure using
Iodotrimethylsilane.

S. Giandinoto, G. O. Mbagwu, T. A. Robinson, C. Ferguson and J. Nunez
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To a solution containing 5 (4 mmoles) in 30 ml anhydrous ace-
tonitrile, was added iodotrimethylsilane (16 mmoles). The stop-
pered solution was stirred for 24 hours at room temperature and
the excess iodotrimethylsilane was destroyed by the dropwise
addition of 1 ml of water. The resulting solution was evaporated in
vacuo and the residue was chromatographed on silica-gel eluting
with a 2:1 acetone/ethyl acetate mixture to afford the analytically
pure mesoionic xanthine acyclonucleoside 6. The physical and
spectral data for the new compounds 6 are summarized in Tables
1and 2.

Preparation of Anhydro-(8-hydroxyethyl-5-hydroxy-7-oxothia-
zolo[3,2-a]pyrimidinium Hydroxide) 6a using Hydriodic Acid.

Compound 5a (0.500 g, 2.21 mmoles) was stirred with 11 ml
of 57% unstablized hydriodic acid in a closed flask at 40° for 20
hours. The resulting solution was concentrated to dryness under
high vacuum and the solid residue was washed with ethyl acetate
several times. The solid was obtained by filtration and was
washed with ether and dried to yield 0.638 g of a yellow solid
(80% yield based on monohydrate of hydriodic acid salt).

Acknowledgement.

The support of this research by the NIH Grant Number
GM44814-05 is gratefully acknowledged. We thank Professor R.
G. Bass and Mr. Kent Watson for nmr spectral analyses. We also
express our appreciation to Dr. Geno Iannaccone and Mr. Bill
Bebout for additional nmr spectral analyses. We acknowledge
Professor J. Gervay for her many helpful discussions on depro-
tection agents.

REFERENCES AND NOTES

[11 G. O. Mbagwu, R. G. Bass and R. A. Glennon, J.
Heterocyclic Chem., 22, 465 (1985).

[21 G. O. Mbagwu, R. G. Bass and R. A. Glennon, Org. Magn.
Reson., 21, 527 (1983).

[31 M. E. Rogers, R. A. Glennon, R. G. Bass, G. O. Mbagwu, .
D. Smith, M. R. Boots, N. Nanavati, J. E. Maconaughey, D. Aub and S.
Thomas, J. Med. Chem., 24, 1284 (1981).

(4] G.O.Mbagwu, Diss. Abstr. Int., B42 4428 (1982).

[5a] G. O. Mbagwu, R. G. Bass and R. A. Glennon, Virginia J.
Sci., 31, 113 (1980); [b] G. O. Mbagwu, B. Bullock, and H. O. Greer, J.
Heterocyclic Chem., 22, 475 (1988); [c] G. O. Mbagwu and R. Garland,
J. Heterocyclic Chem., 22 571 (1988).

[6] R. A.Coburn, J. Heterocyclic Chem., 8, 881 (1971).

[71 R. A. Coburn, R. A. Carapellotti and R. A. Glennon, J.
Heterocyclic Chem., 10, 479 (1973).

[81 R. A. Coburn and R. A. Glennon, J. Pharm. Sci., 62, 1785
(1973).

[9] R. A.Coburn, R. A. Glennon and Z. F. Chimielewicz, J. Med.
Chem., 17, 1025 (1974).

[10] R. A. Glennon, M. E. Rogers, R. G. Bass and S. Ryan, J.
Pharm. Sci., 67, 1762 (1978).

[11a] R. A. Glennon, E. M. Schubert and R. G. Bass, Tetrahedron
Letters, 22, 2753 (1981); [b] E. M. Schubert, R. G. Bass and R. A.
Glennon, Nucleosides Nucleotides, 2, 127(1983); [c] Notations and
abbreviations used in Figure 1:

A: (anhydro-8-D-ribofuranosyl)-5-hydroxy-7-oxothiazolo[3,2-a]-
pyrimidinium hydroxide

B: (anhydro-8-D-ribofuranosyl)-5-hydroxy-7-oxothiadia-
zolo[3,2-a]pyrimidinium hydroxide

C: HEPT = 1-[(2-hydroxyethoxymethy!)-6-phenylthio]thymine

D: Acyclovir = 9-(2-hydroxyethoxymethyl)quanine



Nov-Dec 1996

E: (5)-DHPA = (85)-9-(2,3-dihydroxypropyl)adenine

[12] R.I. Walker, in Comprehensive Organic Chemistry, Vol V, E.

Haslam, ed, Pergamon Press, Oxford 1979, p 54.
[13a] H. O. Kim, R. F. Schinazi, S. Nampalli, K. Shanmuganathan,

D. L. Cannon, A. J. Alves, L. S. Jeong, J. W. Beach and C. K. Chu, J.
Med. Chem., 36, 30 (1993); [b] J. A. Montgomery, S. Niwas, J. D. Rose,
J. A Secrist, Y. S. Babu, C. E. Bugg, M. D.Erion, W. C. Guida and S. E.
Ealick, J. Med. Chem., 36, 55 (1993).

[14] A.Hasan and P. C. Srivastava, J. Med. Chem., 35, 1435 (1992).

[15] Q. Ma, L. C. Bathurst, P. J. Barr and G. L. Kenyon, J. Med.
Chem., 35, 1938 (1992).

[16] H. Maag, R. M. Rydzewski, M. J. McRoberts, D. C. Ruth, J.
P. H. Verheyden and E. J. Prisbe, J. Med. Chem., 35, 1440 (1992).

[17a] M. Camarasa, M. Perez-Perez, A. San-Felix, J. Balzarini and
J. DeClercq, J. Med. Chem., 35, 2721 (1992); [b] P. F. Torrence, The
Chemistry and Biochemistry of Purine and Pyrimidine Nucleoside
Antiviral and Antitumor Agents, In Anticancer and Interferon Agents, R.
M. Ottenbrite and G. B. Butler, eds, Marcel Dekker, New York, 1984,
Chapter 5.

[18] M. Y. Chu and M. L. Hoovis, Biochem. Pharmacol., 23, 503
(1974).

[19] D. Shugar, Fed. Eur. Biochem. Soc. Met., 193 (1972).

A Facile Preparation of some Novel Class I Mesoionic Xanthine Acyclonucleosides

1845

[20] E.C. Herrmann, Appl. Microbiol., 16, 1151 (1968).

[21] M. J. Robins and B. L. Currie, J. Chem. Soc., Chem.
Commun., 1547 (1968).

[22] A. Bloch, B. L. Dutschman, B. L. Currie, R. K. Robins and
M. J. Robins, J. Med. Chem., 16, 294 (1973).

[23] H. Tanaka, H. Takashima, M. Ubasawa, K. Sekiya, N. Inouye,
M. Baba, S. Shigeta, R. T. Walker, E. De Clercq and T. Miyasaka, J.
Med. Chem., 38, 2860 (1995).

[24] H. Mitsuya, R. Yarchoan and S. Broder, Molecular Targets
and AIDS Therapy, Science, 249, 1533 (1990).

[25] M. Wilhelm, F. H. Marquardt, Kd. Meier and P. Schmidt,
Helv. Chim. Acta, 49, 2443 (1966).

[26] T.Kappe and W. Lube, Angew. Chem., 83, 967 (1971).

[27] For monographs, see Foster, Organic Charge-Transfer
Complexes, Academic Press, New York, 1969; Mulliken and Person,
Molecular Complexes, Interscience, New York, 1969; Rose, Molecular
Complexes, Pergamon, London, 1967; Andrews and Keefer, Molecular
Complexes in Organic Chemistry, Holden-Day, San Francisco, 1964. For
reviews, see Poleshchuk and Maksyutin, Russ. Chem. Rev., 45, 1077
(1976); Banthorpe, Chem. Rev., 70, 295 (1970); Andrews, Chem. Rev.,
54, 713 (1954); Kosower, Prog. Phys. Org. Chem., 3, 81 (1965); Foster,
Chem. Br., 12, 18 (1976).



