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SYNTHESIS OF 2°,3’-DIDEHYDRO-2,3’-DIDEOXYISOINOSINE
AND OXIDATION OF FLUORESCENT 2-HYDROXYPURINE
NUCLEOSIDES BY XANTHINE OXIDASE

Frank Seela**, Yaoming Chen * and Markus Sauer °

? Laboratorium fiir Organische und Bioorganische Chemie, Institut fiir Chemie,
Universitit Osnabriick, Barbarastr. 7, D-49069 Osnabrlick, Germany
b Physikalisch-Chemisches Institut, Universitit Heidelberg,
Im Neuenheimer Feld 253, D-69120 Heidelberg, Germany

ABSTRACT: The syntheses of 2’,3’-didehydro-2’,3’-dideoxyisoinosine (d4isol, 4) as
well as 7-deaza-2’,3’-didehydro-2’,3’-dideoxyisoinosine (d4c7isoI, 5) are described.
Compounds 4 and 5 show both strong fluorescence. Compound 4 is oxidized by
xanthine oxidase to give the corresponding xanthine 2’°,3’-dideoxy-2’,3’-
didehydronucleosides. A preparative chemo-enzymatic synthesis of 2’-deoxyxanthosine
(3) is described.

2’-Deoxyinosine (1a) is widely used as ambiguous nucleoside in oligonucleotide
chemistry.' The synthesis of the isomeric 2’-deoxyisoinosine (2a) as well as of 7-
deaza-2’-deoxyisoinosine (2b) has been described previously.** Both compounds are
highly fluorescent. The nucleoside 1a, as well as the compound 2a were incorporated
into oligonucleotides and were found to show ambiguous base pairing with the four
conventional nucleosides.’ > ®

Since 2’,3’-dideoxynucleosides such as ddI (1b) as well as 2’,3’-unsaturated

nucleosides, e.g. d4T and d4C show antiviral activity 7 the synthesis of compound 4 as
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well as of its 7-deazapurine derivative 5 was undertaken. Moreover, the oxidation of
these nucleosides and of the parent 2’-deoxyribo compounds 2a and 2b by xanthine
oxidase was studied. In this regard an efficiently combined chemical and enzymatic
synthesis of 2’-deoxyxanthosine (3) will be presented.

Synthesis. The base-promoted elimination of 2’-deoxyribonucleoside mesylates has
been reported for the synthesis of a number of 2’,3’-didehydro-2’,3’-dideoxy
nucleosides such as d4G or d4T.*'® This reaction sequence was now performed on 2’-
deoxyisoinosine (2a). Thus, compound 2a was silylated with ters-butyldimethylsilyl
chloride (TBDMS-CI) to give the 5’-protected derivative 7 in 82% yield. Mesylation of
7 afforded the bis-mesylate 8 (73% yield) with one mesyl at the 3’-hydroxyl group and
the other one at the 2-oxo function. The bis-mesylate 8 was then treated with 1.1 M

BuyNF in THF to give the 2’,3’-didehydro-2’,3’-dideoxynucleoside 4 in 56% yield. The

elimination and hydrolysis of the second mesyl residue and deprotection of 5’-hydroxyl

group occurred simultaneously in an one-pot reaction (SCHEME 2).
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For the preparation of the related 2°,3’-didehydro-2’,3’-dideoxy-7-deazaisoinosine
(5), the 2-methoxy nucleoside 9 * was used as starting material. The nucleoside 9 was
treated as it was already described for other 7-deazapurine 2°,3’-dideoxy-2",3" -
didehydronucleosides.!! The methoxy nucleoside 9 was silylated at the 5-hydroxyl
group with zerz-butyldiphenylsilyl chloride (TBDPS-CI) and then mesylated at OH-3’ to
form compound 11. The elimination and deprotection of mesylate 11 occurred

simultaneously with 1.1 M BuyNF/THF to give the 2’,3’-didehydro-2’,3’-dideoxy

compound (12) in 96% yield. This was treated with 2 N NaOH (reflux) to afford the
target nucleoside 5 in 81% yield (SCHEME 3).

The structures of the final 2°,3’-dideoxy-2’,3’-didehydronucleosides and of the
intermediates were proven by "H-NMR and >C-NMR spectroscopy (TABLE 1). Gated-
decoupled *C-NMR spectra were used to assign 3C-NMR resonances. The *C-NMR
chemical shifts of the unsaturated sugar moiety of compounds 4, §, and 12 were found
to be similar to those of related nucleosides.'* Also the "H-NMR spectra showed two
dublets at ~6.0 and ~6.4 ppm representing the two olefinic protons (H-(C2’) and H-
(C3)). The bis-mesylated intermediate 8 shows a 10 ppm downfield shift of both C-5
and C-6 compared to those of the parent 2a as well as an upfield shift (~6 ppm) of C-4.
Finally, the UV maximum of compound 8 (Apyax at 268 nm in MeOH) was
hypsochromically shifted (54 nm) over that of parent 2’-deoxyisoinosine (322 nm).*
Moreover, compound 8 is no longer fluorescent.

According to the 'H-NOE data (TABLE 2) the N-glycosylic bond conformation of

compound 2a was found to be anti. The anti conformer population is 63%. However,
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due to the flattening of the sugar moiety 2°, 3’-didehydro-2’, 3’-dideoxyisoinosine
shows an increase of the population to 80%. The 7-deazapurine dideoxy-didehydro
nucleoside 5 gives an even higher value (90% anti-conformer). In the case of 2’-deoxy-
7-deazaisoinosine (2b), the situation is not clear due the an overlap of the H-(C1") and
H-(C7) signals.

Fluorescence. All of the 2-hydroxypurine nucleosides and analogs show strong
fluorescence. As it can be seen from the data in TABLE 3 the absorption spectra of the
substances exhibit their long wavelength maximum between 314 and 331 nm in bi-

distilled water. The 2-amino-9-[2-deoxy-8-D-erythro-pentofuranosyl}-9H-purine

(2NH2P4 Amax = 304 nm) was used for comparison. Upon excitation at 300 nm all
compounds have strong fluorescence with emission maxima between 360 and 444 nm
(FIG. 1). No photobleaching was observed on exposing the samples for over 24 h at 1.t.
or during the spectrophotometric measurements (data not shown). The 2-amino
nucleoside ZNH,P4 has 0.8 of the quantum yield (quinine sulfate in 0.1 N H,SOy4 with a
quantum yield of 0.7 as standard). Replacement of the amino group by hydroxy (2a and
4) results in a bathochromic shift in absorption and emission as well as a decreased

fluorescence quantum yield. The Stokes’ shifts of 2-hydroxypurine compounds (2a and
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TABLE 1. C-NMR Chemical Shifts of 2’-Deoxyisoinosine and Derivatives. 2

Compd. C-2* C-6 C5 - C8 C4 Me
C2° C4 C4a C5 C6 CTa

2a 156.1 1394 1236 - 1455 158.8

2b 1557 1400 108.1 1014 1266 158.1

4 157.5 1425 1232 - 1427  159.5

5 1556 1399 1079 101.1 126.3% 158.0

7 1559 1391 1235 - 1453 1589

8 154.1 1502 1335 - 1469 152.6

9 1614 1513 1147 1007 1257 1525 544

10 1613 1512 114.6 1005 1253 1523 542

11 161.3 1514 1148 100.8 1257 1524 543

12 1614 151.2 1145 1005 125.7° 1524 542
cI’ C2 C3¥ Cc4 C5

2a 829 °© 709 879 617

2b 819 °© 709 871 619

4 879 1256 1344 87.1 629

5 87.19 1259 1340 86.7° 632

7 825 °© 702 87.1 632

8 839 379 802 848 623

9 826 394 71.1 874 621

10 825 ° 704 864  64.3

11 828 379 802 835 633

12 87.3%  1254° 134.1 872 632

® Measured in (Ds)DMSO at 23°C. ® Purine numbering. ° Systematic numbering.

4 Tentative. ® Superimposed by DMSO

4) are 60 nm similar to 2NH,Py, but the fluorescence lifetimes (~4 ns) are shorter over

that of 2-amino nucleoside (T = 10.27 ns). In the absence of N-7 the Stokes’ shifts

43

increase to 110 nm and the fluorescence lifetimes become up to ~10 ns. The ¥ reprents

the quality of decay fits and all are around a value of 0.9.
Oxidation by Xanthine oxidase. Xanthine oxidase catalyzes the oxidation of
hypoxanthine at the C-2 position yielding xanthine which then undergoes further

reaction at C-8. On the other hand the corresponding 9-methyl hypoxanthine '* as well

as inosine are resistant against the enzyme.13 Similarly, 2-hydroxypurine is a substrate of
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Data of Compounds 2a, 2b, 4, and 5 *°

Comp. Proton irradiated

NOE

2a H-(C8)
H-(C!’)
2b H-(C8)
4 H-(C8)
H-(C1")
5 H-(C8)
H-(C1")

H-(C1’) (4.2%), Hy-(C2’) (3.2%), H-(C3") (1.1%).
H-(C8) (4.8%), Ho-(C2’) (7.4%), H-(C4") (1.2%).
H-(C1’) and H-(C7) (11.8%), Hg-(C2’) (5.4%),
H-(C3’) (1.5%).

H-(C1’) (2.3%), H-(C3’) (0.9%), H-(C2") (2.3%),
H-(C5") (1.1%).

H-(C8) (2.7), H-(C2’) (5.4%), H-(C4") (1.5%).
H-(C1’) (1.2%), H-(C7) (10.0%), H-(C3") (1.0%),
H-(C2’) (3.0%), OH-(C5’) (1.4%), H-(C5") (2.4%).
H-(C8) (0.9%), H-(C2’) (7.1%), OH-(C5") (0.8%),
H-(C4’) (2.0).

) Taken from spectra measured in (Dg)DMSO at 23°C. ®) Purine numbering.

TABLE 3. Fluorescent Properties of 2’-Deoxyisoinosine and Derivatives *

Compound Amax [0m] Aem [nm] @ tns]

2NH,P4 304 360 0.80 1027 0.898
isoly (2a) 316 374 023 395 0.997
¢’isolg (2b) 331 444 022 9.1  1.085
ddisol (4) 314 374 021 443 0910
d4c’isol (5) 331 443 030 1109 0.953

* Measured in bi-distilled w

ater.

xanthine oxidase giving also uric acid upon enzymic oxidation. But, contrary to

hypoxanthine, 2-hydroxy-9-methylpurine can also be oxidized to 2,6-dihydroxy-9-

methylpurine.'>'* However, further oxidation to uric acid derivative does not take place.

As it would be interesting to investigate the behavior of 2-hydroxypurine- and 7-deaza-

2-hydroxypurine 2’-deoxyribo (2a,b) as well as 2’,3’-unsaturated nucleosides (4 and 5)

they were tested against enzymatic conversion by xanthine oxidase.

It has already been reported that 2-aminopurine nucleosides are substrates of

xanthine oxidase which can be oxidized to guanosine derivatives. '*'*> A further

oxidation at C-8 does not take p

lace. When the nucleosides 2a or 4 were treated with
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FIG. 1 Relative emission spectra of 2NH,Pq, 2-hydroxypurine derivatives in bi-distilled
water excited at 300 nm.

xanthine oxidase (EC 1.1.3.22) the corresponding 2,6-dihydroxypurine nucleosides were
obtained which are not further oxidized to 2,6,8-trihydroxypurine nucleoside
(SCHEME 4). This oxidation is shown in the following figures which represent a serial
overlay of the UV-spectra. According to FIG. 2a,b a continuous shift of the UV-
maximum from 315 nm to 276 and 247 nm takes place. The final spectrum is identical
with that of 9-substituted xanthines (Apgy : 278 and 248 nm) 16 and not with the
corresponding uric acid derivatives (Amax : 293 and 238 nm)."”

1820 and by others '* that xanthine

Earlier, it has been shown by our laboratory
oxidase requires an intact imidazole ring in its purine substrate. An alteration of the
structure results in inhibitors or suicide sﬁbstrates like allopurinol which can only be
oxidized at the C-2 position.?' The enzymatic oxidation at this position is also observed
in the case of 7-deazahypoxanthine. On the other hand, the 9-methyl-7-deazahypo
xanthine is not a substrate but develops inhibitory activity.'® Consequently, the 7-
deazapurine nucleoside 2b or 2°,3’-didehydro-2’,3’-dideoxy-7-deazaisoinosine (5) are

also resistant against enzymic oxidation. Obviously, the 7-deazapurine nucleosides

cannot bind the molybdenium enzyme effectively.
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FIG. 2 Time-dependent UV spectra of the enzymatic conversion of 2’-deoxyisoinosine
(2a) a) and 2’3’-didehydro-2’3’-dideoxyisoinosine (4) b) to xanthine nucleosides
catalyzed by xanthine oxidase (phosphate buffer, pH 7.4, at 25°C).
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Compound 3 is extremely labile towards acid and the cleavage of the glycosylic bond
occurs below pH 4.'° This makes the common route of nitrous acid deamination of 2’-
deoxyguanosine (dG) problematic. Small quantities of compound 3 have been prepared

by enzymatic transglycosyiation, s

and a nitrosative deamination of dG under
alkaline conditions was reported,'® yet 2’-deoxyxanthosine remains commercially
unavailable and seldom mentioned in the literature.

According to the points discussed above 2’-deoxyxanthosine (3) can be synthesized
from 2’-deoxyisoinosine (2a) enzymatically using xanthine oxidase. The preparative

scale experiment described in the Experimental leads to a 75% yield of compound 3

which was characterized by UV and 'H-NMR spectra. The same preparative scale
conditions should also be applicable to the 2°,3’-dideoxy-2’,3’-didehydronucleoside 4
and other 2-hydroxypurine nucleosides, compounds which are difficult to prepare

otherwise.

EXPERIMENTAL

General. TLC: Aluminium sheets coated with 0.2-mm layer of silica gel 60 Fos54

(Merck, Germany). Flash chromatography (FC) was carried out at 0.5 bar (silica gel 60
(Merck, Germany)). An Uvicord S (LKB Instruments, Sweden) was used for detection.
UV Spectra: Hitachi-150-20 spectrometer (Hitachi, Japan). M.p.: Biichi-SMP-20
apparatus (Biichi, Switzerland). NMR Spectra: Bruker-AC-250 and AMX-500

spectrometers; & values in ppm rel. to Me,4Si as internal standard (IH and 13C) or to

external phosphoric acid (31P). Elemental analyses were performed by
Mikroanalytisches Laboratorium Beller, Gottingen, Germany. Xanthine oxidase from
cow’s milk (EC 1.1.3.22) was a generous gift from the Boehringer Mannheim GmbH,
Germany.

Fluorescence spectra measurements. All measurements were done in bi-distilled
water at 20°C. Absorption spectra were measured with a Perkin Elmer Lambda 18
UV/VIS spectrophotometer. In order to avoid inner filter effects the sample was not
allowed to exceed 0.05 at the excitation wavelength using standard quartz cuvettes with
a pathlength of 1 cm. Fluorescence spectra were recorded in the wavelength range

between 320 and 600 nm using the fluorescence spectrophotometer LS100 (PTT). For all
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calculations the water background was substracted from the sample. The fluorescence
quantum yields were determined using quinine sulfate in 0.1 N H,SO, (Fluorescence

quantum yield 0.70) ** as a standard with the following relation:

Dt cample = Df, standard X (Fsample/ Fstandard) X (Astandard at 300 o/ Aunknown at 300 nm)

where @ sample is the unknown fluorescence quantum yield of the florophore, F is the
integrated fluorescence intensity between 320 and 600 nm after excitation at 300 nm,
and A is the absorbance at 300 nm in 1 cm cuvettes.

The fluorescence lifetimes were measured with a hydrogen-filled flashlamp (1.5 ns
FWHM) using a time-correlated single-photon counting technique with an instrument
from PTI (Model LS100). The samples were excited at the long-wavelength maximum.
The fluorescence decay was monitored at the emission maximum. The instrument
response function needed for deconvolution was obtained from a scattering solution.
The quality of the decay fits were controlled by the reduced chi-squared statistical
parameter. Most of the decays could be described satisfactorily by a mono-exponential
model. In the cases where a second component was necessary a bi-exponential model
was used to fit the decay:

I(t) = a; exp(-t/11) + a2 exp(-t/17)

Where a; and a; are the preexponential factors, which describe the ratio of the excited
species (a; + a; = 1), and 1; and 1, denote their lifetimes.

Enzymatic oxidation of nucleosides by xanthine oxidase (analytical scale
experiments). The compounds 2a, 2b, 4, and 5 (~1.0 As;s units) dissolved in 1 mi of
phosphate buffer (pH = 7.4) were treated with xanthine oxidase (0.2 units) at 25°C. The
reaction was monitored UV-spectrophotometrically (wavelength scans from 380-200
nm).

9-[2-Deoxy-5-0-tert-butyldimethylsilyl-B-D-erythro-pentofuranosyl]- 1,9-
dihydro-2H-purin-2-one (7). To a suspension of 2a (1.0 g, 4.0 mmol) 4 dried by
coevaporation with dry pyridine (3 x 10 ml), and dry pyridine (40 ml), 1.46 g of
TBDMS-CI (1.46 g, 9.7 mmol) was added. The reaction mixture was stirred at r.t. for 12
h, MeOH (10 ml) was added, and the stirring was continued for 30 min. The mixture

was evaporated to an oil, then 5% aq. NaHCO3 (100 ml) was introduced, and the

solution was extracted with CH7Cls (3 x 80ml). The organic layer was dried with
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anhydrous NapSOy, and then evaporated. The residue was supplied to FC (4 x 15 cm,
CH;Cl/MeOH 95:5). White powder (1.2 g, 82%): TLC (CH»Clo/MeOH 9:1): R¢

[CY1]0.51; TH NMR (DMSO-dg): 8 0.00 (s, 6H, 2SiCH3), 0.83 (s, 9H, 3CCH3), 2.26,
2.58 (2m, 2H, H-(C2")), 3.69, 3.76 (2m, 2H, H-(C5")), 3.81 (m, 1H, H-(C4")), 4.34 (br,
1H, H-(C3%)), 5.35 (m, 1H, OH~(C3")), 6.14 (t, J = 6.8 Hz, 1H, H-(C1")), 8.31 (s, 1H, H-
(C8)), 8.44 (s, 1H, H-(C6)), 11.96 (br, 1H HN); Anal. calcd. for C1gHygN404Si
(366.5): C 52.44,H 7.15,N 15.29. Found: C 52.52, H7.23, N 15.21.
9-[2-Deoxy-5-0-tert-butyldimethylsilyl-3-O-methylsulfonyl-8-D-erythro-
pentofuranosyl]-2-0- methylsulfonyl -9H-purine (8). To a solution of 7 (500 mg,
1.36 mmol) and dry pyridine (5 ml) in CH2Cly (20 ml), methylsulfonyl chloride (1.0 ml,
13.5 mmol) was added dropwise, and the solution was stirred at r.t. for 5 h. The mixture
was then pdured into 5% aq. NaHCO3 (80 ml) and extracted with CH2Cl (3 x 40 ml).
The combined organic layers were dried with anhydrous NapSOy4, evaporated, and
submitted to FC (silica gel, column 3 x 7 cm, CH»Cl»/MeOH 98:2); colorless solid (520
mg, 73%): TLC (CH7Clp/MeOH 95:5): R¢ 0.60; UV(MeOH): Apax 268 nm (g = 7800);

1H NMR (DMSO-dg): § 0.02 (s, 6H, 2SiCH3 ), 0.80 (s, 9H, 3CCH3), 2.83, 3.15 (2m,
2H, H-(C2’)), 3.84, 3.88 (2m, 2H, H-(C5")), 3.31, 3.73 (2s, 6H, 2CH3S), 4.29 (br, 1H,
H-(C4")), 5.41 (br, 1H, H-(C3")), 6.49 (t, J = 6.4 Hz, 1H, H-(C1")), 8.83, 9.20 (2s, 2H,
H-(C6), H-(C8)); Anal. calc. for C1gH3gN408S78Si (522.7): C 41.36, H5.79, N 10.72,
S 12.27. Found: C41.42, H5.70,N 10.92, S 12.35.
9-[2,3-Didehydro-2,3-dideoxy-B-D-erythro-pentofuranosyl]-1,9-dihydro-2H-
purin-2-one (4). To a solution of 8 (100 mg, 0.19 mmol) in THF (3 ml), 1.1 M
BuyNF/THF (2.0 ml) was added at 50°C with stirring. After 5h, the mixture was

evaporated to an oil, and applied to FC (silica gel, collum 2 x 10 cm, CHCl) / MeOH
95:5). Crystallization from MeOH gave a light yellow solid (25 mg, 56%): mp 170-
172°C (dec.); TLC (CH,Clp/MeOH 3:1): R¢0.57; UV (H20): Apax 314,241,218 nm
(€ = 4700, 3000, 21700); 'H NMR (DMSO-de): § 3.58 (m, 2H, H-(C5")), 4.85 (br, 1H,
H-(C4)), 6.06 (d, J =5.9 Hz, 1H, H-(C2")), 6.42 (d, J = 5.9 Hz, 1H, H-(C3")), 6.74 (br,
1H, H-(C1")), 8.04 (s, 1H, H-(CB)), 8.45 (s, 1H, H-(C6)); Anal. calcd. for C1oH;gN403
(234.2): C 51.28, H 4.30. Found: C 51.40, H 4.48.
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7-[2-Deoxy-5-O-tert-butyldiphenylsilyl)-8-D-erythro-pentofuranosyl]-2-methoxy-
TH-pyrrolof2,3-d]pyrimidine (10). As described for 7, with 9 (520 mg, 2.0 mmol), 4
TBDPS-CI (0.6 ml, 2.3 mmol) and dry pyridine (15 ml). FC (3 X 10 cm, CH,Cl,/MeOH
98:2) and white powder (900 mg, 89%): TLC (CH» Cl,/MeOH 95:5): R¢ 0.57. "H NMR
(DMSO-dg): 6 1.00 (s, 9H, 3 CCH3), 2.30, 2.61 (2m, 2H, H-(C2’)), 3.76, 3.85 (2m, 2H,
H-(C5)), 3.90 (s, 3H, OCH3), 3.95 (m, 1H, H-(C4")), 4.51 (br, 1H, H-(C3")), 5.40 (br,
1H, OH-(C3")), 6.55 (m, 2H, H-(C1"), H-(C5)), 7.3-7.6 (H-(C6) and aromatic H), 8.76
(s, 1H, H-(C4)).

7-[2-Deoxy-5-0-tert-butyldiphenylsilyl-3-0- methylsulfonyl -8-D-erythro-
pentofuranosyl]-2-methoxy-7H-pyrrolo[2,3-d]pyrimidine (11). According to the
preparation of 8 using 10 (850 mg, 1.69 mmol), methansulfonyl chloride (0.7 ml, 9.0
mmol), pyridine (6 ml) and CH,Cl, (25 ml). FC (3 x 12 cm, CH,Cl, / MeOH 98:2) and
colorless foam (810 mg, 82%): TLC (CH, Cl,/MeOH 95:5%): R; 0.60. '"H NMR
(DMSO-de): 6 1.00 (s, 9H, 3 CCH3), 2.73, 3.08 (2m, 2H, H-(C2)), 3.81, 3.92 (2m, 2H,
H-(C5’)), 3.90 (s, 3H, OCH3), 4.30 (m, 1H, H-(C4")), 5.54 (m, 1H, H-(C3")), 6.55 (m,
2H, H-(C1’), H-(C5)), 7.3-7.6 (m, H-(C6) and aromatic H}, 8.78 (s, |H, H-(C4)).

7-[2,3-Didehydro-2,3-dideoxy-B-D-erythro-pentofuranosyl]-2-methoxy-7H-
pyrrolo[2,3-d]pyrimidine (12). Analogously to compound 4, with 11 (440 mg, 0.76
mmol), 1.1 M BuyNF / THF (3.0 ml) and THF (4.0 m}). FC (4 x 15 cm, CH,Cl,/MeOH
95:5) yields colorless crystals from MeOH (180 mg, 96%): mp 168-169°C; TLC
(CH;Cl,/MeOH 9:1): R¢0.70; 'H NMR (DMSO-dg): & 3.57 (m, 2H, H-(C5")), 3.95 (s,
3H, OCHs), 4.85 (br, 1H, H-(C4’)), 4.89 (t, J = 5.3 Hz, 1H, OH-(C5")), 6.08 (d, /= 5.5
Hz, 1H, H«(C2")), 6.48 (d, J=5.7 Hz, 1H, H-(C3")), 6.56 (d, J = 3.5 Hz, 1H, H-(C5)),
7.18 (br, 1H, H-(C1%)), 7.42 (d, J = 3.5 Hz, 1H, H-(C6)), 8.78 (s, 1H, H-(C4)); Anal.
caled. for C1o2H13N303 (247.3): C 58.29, H 5.30, N 17.00. Found: C 58.38, H5.27, N
16.90.

7-[2,3-Didehydro-2,3-dideoxy-8-D-erythro-pentofuranosyl]-3,7-dihydro-2H-
pyrrolo[2,3-d]pyrimidine-2-one (5). A solution of 12 (100 mg, 0.4 mmol) in 2N
NaOH (4 ml) and DMSO (50 pl) was heated under reflux for 5 h. The solution was

cooled and neutralized with AcOH. The solution was kept in a refrigerator forming

colorless needles (76 mg, 81%): mp 217-219°C; TLC (CH,Cl,/MeOH 4:1): R; 0.54; 1I-I
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NMR (DMSO-de): 8 3.56 (m, 2H, H~(C5")), 4.81 (br, 1H, H-(C4")), 491 (t, J = 5.3 Hz,
1H, OH~(C5")), 6.00 (d, J = 5.7 Hz, 1H, H-(C2’)), 6.29 (d, J = 4.0 Hz, 1H, H-(C5)), 6.43
(d, J=5.4 Hz, 1H, H-(C3’})), 6.94 (d, J = 7.0 Hz, 1H, H-(C1")), 7.19(d, J=4.0 Hz, 1H,
H-(C6)), 8.21 (s, 1H, H-(C4)), 11.66 (s, 1H, NH). Anal. calc. for C1H{{N303 (233.2):
C 56.65,H 4.75, N 18.02. Found: C 56.50, H 4.94, N 17.84.

2’-Deoxyxanthosine (3). To a solution of compound 2a (10 mg, 0.04 mmol) in water
(10 ml), xanthine oxidase (EC 1.1.3.22, Boehringer Mannheim, 10 units ) was added at
r.t. with stirring. The stirring was continued for 10 h at r.t. The reaction mixture was
diluted with water (20 ml) and supplied to a Serdolit AR-4 column (200-400 mesh, 3 x 8
cm). The salts were removed by elution with water. The material of the main zone was
eluted with H,O/ i-PrOH 95:5 and isolated by evaporation. Colorless powder (8.0 mg,
75%): UV (MeOH): Aax 276, 247 nm. '"H NMR (DMSO-dg): & 2.16 (m, 1H, H-

(C2’)), 3.58 (m, 2H, H-(CS)), 3.79 (m, lH, H-(C4")), 4.35 (m, 1H, H-(C3"})), 6.14 (t, J
= 6.3 Hz, 1H, H-(C1")), 7.74 (s, 1H, H-(C8)).
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