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A high-yield synthesis of [1-1°N]-2’-deoxyinosine (5), [4-
15N1]-2'-deoxyAICAR (7), and [1-15N]-2’'-deoxyguanosine (10)
from 2’-deoxyinosine (1) using relatively low expensive
15NH; as *°N source is described. The method exploits 2-C
reactivity of 2’'-deoxyinosine (1) to obtain its °>N-labelled

counterpart, through [1-®*N]-2’-deoxyinosine (5), and
successively,  [4-1°N]-2’-deoxyAICAR (7). [1-1°N]-2'-
Deoxyguanosine (10) can be prepared as well, through an
improved cyclization procedure. No protection of sugar
hydroxyl groups is required at any stage.

In recent years the synthesis of *°N-labeled nucleosides
and 2'-deoxynucleosides has attracted the interest of several
researchers, since such molecules are powerful tools es-
pecially for NMR structural studies. In fact, oligomers con-
taining labeled nucleosides are employed in NMR studies
of protein-DNA and drug-DNA interaction™® =3I as well as
nucleic acids structures and investigation of hydrogen bonds
both in Watson—Crick*~® and other base pairing pat-
terns.1°=161 For these applications the preferred °N-labe-
ling positions are exocyclic amino groups of cytidine, aden-
osine and guanosine, 3-N of pyrimidine- and 1-N and/or 7-
N of purine-nucleosides. *°N labeling of exocyclic amino
groups can be achieved through activation of 4-C position
for pyrimidine, 2-C and/or 6-C positions of purine and sub-
sequent reaction with aqueous >NH; or other >N nucleo-
philes from which amino groups can be generated.[*’ =221 As
for labeling of endocyclic positions, two general approaches
have been so far developed: i) total syntheses of the hetero-
cyclic base, from a labeled precursor, followed by conden-
sation with an activated sugarl?23-291 ii) procedures involv-
ing rearrangement of nucleoside purine or pyrimidine sys-
tems.[19:20.26=291 Recently, the above approaches have been
used for the synthesis of ®N and **N/**C multilabeled nu-
cleosides. FO134

Two routes for the troublesome synthesis of the [1-1°N]-
2’-deoxyguanosine have been proposed. Jones et al.l%
achieved the goal molecule starting from [6-1°N]-2’-deoxy-
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adenosine synthesized according to their previously pro-
posed procedure. 2’ The whole synthetic pathway included
a number of reactions, some of which have been success-
ively revised by the same authors.BY In any case, the key
step is a Dimroth rearrangement through which the 6-5N
atom moves to the endocyclic 1-**N purine position. On
the other hand, Bleasdale et al.[®? involved the well-known
cyclization of 5-amino-1-(B-p-ribofuranosyl)imidazole-[4-
15N]-carboxamide3134 ([4-15N]-AICAR) prepared from
the unlabeled counterpart following the Srivatava® pro-
cedure. Additional steps, however, are required to convert
the [1-'°N]-guanosine into the corresponding 2’-deoxynu-
cleoside.

In this paper we describe a convenient synthetic approach
to [1-'°N]-2'-deoxyinosine (5) along with its conversion to
[4-*5N]-2’-deoxyAICAR (7) which, in turn, is of use to pre-
pare [1-'°N]-2’-deoxyguanosine (10) by a slight modifi-
cation of the above cyclization procedure. %

Previously, we reported®® the synthesis of [1-1°N]-2’-de-
oxyinosine (5) through reaction of 3',5'-diacetyl-1-N-(4-
nitrophenyl)-2’-deoxyinosine with aqueous '*NHs. In this
2’-deoxyinosine derivative the presence of a strong electron-
withdrawing group, attached to the 1-nitrogen of the hypox-
antine ring, makes the 2-C so electrophilic to react with
labeled ammonia, thus leading to the opened formamidine
3 (not isolated). This compound, through a fast ring reclos-
ure favoured by the loss of 4-nitroaniline, gives [1-1°N]-2’-
deoxyinosine (5) (48% overall yield from 2’-deoxyinosine
1) with concomitant removal of the sugar acetyl protecting
groups and unfavorable 1®NH; consumption. This pro-
cedure strictly matches a recently reported procedure for
the synthesis of [1-1°N]-2’-deoxyinosine which uses a nitro
group attached to 1-N to induce a similar reactivity in the
purine 2-carbon. 28l
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dR = 2'-deoxy-B-D-ribofuranosyl

ArX = a: 2,4-dinitrochlorobenzene; b: 2-chloro-5-nitropyridine

¢: 2-nitrofluorobenzene; d: 4-nitrofluorobenzene
EDA = ethylendiamine

Aiming to develop a more efficient synthetic procedure
to obtain [1-'°N]-2’-deoxyinosine (5), we explored both the
introduction of several electron-withdrawing groups on the
1-N position without sugar hydroxyls protection and the
consequent reactivity towards aqueous >NH;. We found
that 2'-deoxyinosine (1) reacts regioselectively with 2,4-di-
nitrochlorobenzene (1.2 equiv.) and K,CO3 (2.5 equiv.) in
DMF at 100 °C vyielding 1-N-(2,4-dinitrophenyl) derivative
2a (98% yield). Similar results were obtained with 2-chloro-
4-nitropyridine leading to 2b (97% yield). On the other
hand, with 2-(or 4-)nitrofluorobenzene, the more time con-
suming reaction lowered yields of 1-N-arylated derivatives
[2c (81%) and 2d (83%)] and a number of side products
were observed. Treatment of purified 2a-b with aqueous
I5NH; (3.3 M, 99% *5N, 3.0 equiv.) led to 5 in 86% and
82% yields, respectively, (83% overall yield from 1 via 2a),
whereas the same reaction on 2c and 2d gave, as the main
product, the 2'-deoxyAICAR derivative 4 with poor yields
of the cyclization product 5 (5—10%).

The proposed synthesis of [4-1°N]-2’-deoxyAICAR (7)
closely follows our previous route3”1 to the unlabeled
counterpart based on degradation of hypoxantine ring of
2a by treatment with ethylenediamine (EDA). Introduction
of 2,4-dinitrophenyl group on 1-'N labeled 5, as above de-
scribed, afforded the intermediate 6 (98% yield), whose
treatment with absolute EDA led to the target compound 7
in 94% yield (76% overall yield from 1).

Conversion of 7 into [1-'°N]-2’-deoxyguanosine (10) was
performed through three consecutive steps, without inter-
mediate isolation, following the previously reported pro-
cedure for [1-*°N]-guanosine®*. Treatment of 7 with ben-
zoylisothiocyanate (1.2 equiv.) yielded 8 almost quantita-
tively (by TLC and *H-NMR analysis). The described treat-
ment of the latter compound with methyl iodide (1.2
equiv.), surprisingly afforded only traces of the expected
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sulfur methylated intermediate 9 (by TLC and H-NMR
analysis). Complete sulfur methylation, however, could be
achieved performing the reaction in the presence of K,CO;
(2.5 equiv.). Treatment of 9 with sodium ethoxyde in etha-
nol (2 h, reflux) yielded, after purification by reverse phase
HPLC, the target product [1-'°N]-2’-deoxyguanosine (10)
in 89% yield (68% overall yield from 1). It is to be noted
that cyclization step performed at room temperature (48 h)
failed to give the expected N2-benzoyl[1-1°N]-2’-deoxygu-
anosine. 321331

In conclusion, we developed a convenient synthetic ap-
proach to [1-'5N]-2'-deoxyinosine exploiting a regioselec-
tive introduction of 2,4-dinitrophenyl group on 1-N posi-
tion of 2'-deoxyinosine and using the relatively low expen-
sive SNH; as a SN source. [1-!°N]-2’-deoxyinosine has
been shown to be a convenient precursor for the synthesis
of the new labeled nucleoside [4-1°N]-2'-deoxyAICAR,
which, in turn, can be cyclized to [1-°N]-2’-deoxyguanos-
ine in high yields.

Experimental Section

General Methods: *H and *3C, *H-decoupled NMR were recorded
at 500 MHz. The residual proton and carbon signals of deuterated
solvents ([Deg]DMSO: 6 = 2.55 and 39.70; 3.31 and 49.3) were used
as references in these solvents. — Preparative HPLC separations
were carried out using Waters 1 BONDAPAK Cyg (7.8 mm X 30
cm) column. Preparative TLC separations were performed with
plates 20 X 20 cm, 0.5 mm MERCK. Mass spectra were recorded
by a Fisons Prospec FIB instrument. — U.V. spectra were recorded
by a Philips PU 8740 spectrometer. — Polarimetric data were ob-
tained by a Perkin-Elmer 243 B polarimeter. — General reagents
were purchased from Sigma-Aldrich. *>NH; aqueous solution 3.3
M was purchased from Cambridge Isotope Laboratories.

1-N-(2,4-Dinitrophenyl)-2’-deoxyinosine (2a): A mixture of 0.5 g
(1.98 mmol) of 2'-deoxyinosine, 0.694 g (4.95 mmol) of K,CO; and
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0.561 g (2.77 mmol) of 2,4-dinitrochlorobenzene was suspended in
anhydrous DMF (10 mL) at 100°C for 15 min under stirring. After
cooling, the mixture was filtered and the solution dried in vacuo.
The solid product dissolved in 5 mL of MeOH, was adsorbed on
10 g of silica gel (Merck Kieselgel, 70—230 mesh), and dried. This
dry material was added to the top of a silica gel column (100 g,
100 X 2 cm, i.d.). The column, eluted with CHCIs/MeOH, 85:15
(v/v), afforded 0.81 g of 2a (98% yield) as a diastereoisomeric mix-
ture, due to hindered rotation around the N-2-phenyl bond 7).

IH NMR (CDsOD) & = 9.04 (s, 1 H, 3-H 2,4-dinitrophenyl) 8.78
(dd, 1 H, 5-H 2,4-dinitrophenyl), 8.50 (s, 1 H, 8-H), 8.45 (d, 1 H,
2-H), 8.02 (m, 1 H, 6-H 2,4-dinitrophenyl), 6.51 (dd, 1 H, 1'-H),
4.60 (m, 1 H, 3’-H), 4.10 (m, 1 H, 4’-H), 3.82 (m, 2 H, 5'-H,), 2.77
(m, 1H, 2'-H,), 2.54 (m, 1 H, 2'-H,). — 3C NMR (CD;0D) § =
157.1 (C-6), 149.8 (C-2 2,4-dinitrophenyl), 148.0 (C-4 2,4-dinitro-
phenyl), 147.3 (C-3 2,4-dinitrophenyl), 141.6 (C-8), 136.0 (C-2),
133.5 (C-6 2,4-dinitrophenyl), 130.2 (C-4), 124.7 (C-1 2,4-dinitro-
phenyl), 122.1 (C-5), 89.7 (C-4'), 86.4 (C-1'), 72.5 (C-3'), 63.2 (C-
5'), 42.0 (C-2'). — FAB" MS m/z = 419 [MH*]; HRMS m/z =
418.0895 (calcd. for C16H14NgOg 418.0873). — U.V. (MeOH) 244.5
nm (¢ = 19300); crystallized from acetone/MeOH, 9:1. — mp >
234 °C (dec.); [0]p?®>° (MeOH)= —5.200.

1-N-(5-Nitropyridin-2-yl)]-2’-deoxyinosine (2b): A mixture of 0.5 g
(1.98 mmol) of 2’-deoxyinosine, 0.694 g (4.95 mmol) of K,CO; and
0.394 g (2.77 mmol) of 2-chloro-5-nitropyridine was suspended in
anhydrous DMF (10 mL) at 100 °C for 25 min under stirring. After
cooling the mixture was filtered and the solution was dried in vac-
uo. After purification (see 2a), 0.7 g of 2b were obtained (98%
yield).

IH NMR (CD5;0D) & = 9.46 (d, 1 H, 6-H 5-nitropyridinyl) 8.83
(dd, 1 H, 4-H 5-nitropyridinyl), 8.70 (s, 1 H, 2-H), 8.44 (s, 1 H, 8-
H), 8.18 (d, 1 H, 3-H 5-nitropyridinyl), 6.50 (dd, 1 H, 1'-H), 4.60
(m, 1 H, 3’-H), 4.08 (m, 1 H, 4’-H), 3.80 (m, 2 H, 5'-H,), 2.80 (m,
1H, 2'-H,), 2.50 (m, 1 H, 2’-Hy). — ¥C NMR ([Dg]DMSO) §
156.7 (C-2 5-nitropyridinyl), 154.7 (C-6), 148.2 (C-4 and C-2 5-
nitropyridinyl), 146.2 (C-4 5-nitropyridinyl), 140.7 (C-8), 136.4 (C-
5 5-nitropyridinyl), 126.2 (C-5 and C-3 5-nitropyridinyl), 89.2 (C-
4"),85.2 (C-1'), 71.7 (C-3'), 62.7 (C-5'), overlapped by [Dg]DMSO
(C-2'). — FAB* MS m/z = 375 [MH*]. — HRMS m/z = 374.0957
(caled. for C1sH14NgOg 374.0957). — UV (MeOH) Amax = 246.8
nm (¢ = 12500), shoulder 276.2 nm (¢ = 8300); crystallized from
H,O/MeOH, 8:2; mp 110—112 °C; [a]p%°(MeOH)= —12.100.

1-N-(4-Nitrophenyl)-2'-deoxyinosine (2c): A mixture of 0.500 ¢
(1.98 mmol) of 2’'-deoxyinosine, 0.694 g (4.95 mmol) of K,COsg,
and 293 pL (2.77 mmol) of 4-nitrofluorobenzene was suspended in
anhydrous DMF (10 mL) at 100 °C for 2 h under stirring. After
cooling the mixture was filtered and the solution was dried in vac-
uo. The solid product dissolved in 5 mL of MeOH, was adsorbed
on 10 g of silica gel (Merck Kieselgel, 70—230 mesh) and dried in
vacuo. This dry material was added to the top of a silica gel column
(100 g, 100 X 2 cm, i.d.).The column, eluted with CHCIl;/MeOH,
85:15 (v/v) afforded 0.598 g (81% vyield) of pure 2c.

IH NMR ([Dg]DMSO) & = 8.62 (s, 1 H, 8-H), 8.61 (s, 1 H, 2-H),
8.59 (d, 2 H, 2-H and 6-H 4-nitrophenyl) 8.01 (d, 2 H, 3-H and 5-
H 4-nitrophenyl), 6.52 (dd, 1 H, 1'-H), 5.53 (d, 1 H, 3’-OH), 5.19
(t, 1 H, 5’-OH) 4.60 (m, 1 H, 3'-H), 4.03 (m, 1 H, 4'-H), 3.73 (m,
2 H, 5'-H,), 2.83 (m, 1 H, H.2"), 2.52 (m, 1 H, 2’-H,). 13C NMR
(IDg]DMSO) & = 155.8 (C-6), 147.9, 147.5, 147.2 (C-1 4-nitrophen-
yl, C-4 4-nitrophenyl and C-2), 143.1 (C-4), 139.6 (C-8), 129.6 (C-
3 and C-5 4-nitrophenyl), 124.5 (C-2 and C-6 4-nitrophenyl), 123.8
(C-5), 88.2 (C-4"), 83.9 (C-1), 70.8 (C-3"), 61.7 (C-5"), overlapped
by DMSO (C-2'). — FAB* MSm/z = 374 [MH*]. —= HRMS m/z =
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373.1007 (calcd. for C1H15N5s0g 373.1022). — UV (MeOH) Anax =
263.6 nm (¢ = 24200); crystallized from ethyl acetate mp 195°C;
[a]o?® (DMSO) = —8.500

1-N-(2-Nitrophenyl)-2'-deoxyinosine (2d): A mixture of 0.500 g
(1.98 mmol) of 2’'-deoxyinosine, 0.694 g (4.95 mmol) of K,COs,
and 293 pL (2.77 mmol) of 2-nitrofluorobenzene was suspended in
anhydrous DMF (10 mL) at 100°C for 2.5 h under stirring After
cooling the mixture was filtered and the solution dried in vacuo.
The solid product dissolved in 5 mL of MeOH, was adsorbed on
10 g of silica gel (Merck Kieselgel, 70—230 mesh) and dried. This
dry material was added to the top of a silica gel column (100 g,
100 X 2 c¢m, i.d.). The column, eluted with CHCI;/MeOH, 85:15
(v/v), afforded 0.613 g (83% vyield) of pure 2d.

'H NMR (CD5;0D) & = 8.44 (s, 2H, 2-H, 8-H), 8.31 (d, 1 H, 3-H
2-nitrophenyl), 7.95 (dd, 1 H, 5-H 2-nitrophenyl) 7.70 (d, 6-H 2-
nitrophenyl), 6.53 (dd, 1 H, 1’-H), 4.60 (m, 1 H, 3'-H), 3.85 (m,
1H, 4-H), 3.82 (m, 2 H, 5'-H,), 2.80 (m, 1 H, 2'-H,), 2.54 (m,
1H, 2'-Hp). — 3C NMR ([Dg]DMSO) § = 155.0 (C-6), 148.0 (C-
2), 147.5 (C-4), 145.5 (C-2 2-nitrophenyl), 139.5 (C-8), 135.5 (C-5 2-
nitrophenyl), 131.0 (C-6 2-nitrophenyl), 130.5 (C-1, 2-nitrophenyl),
125.3 (C-5 and C-3 2-nitrophenyl), 123.5 (C-5), 87.5 (C-4'), 84.3
(C-1'), 70.1 (C-3'), 60.3 (C-5"), overlapped by DMSO (C-2). —
FAB* MS: m/z = 374 [MH*]. — HRMS m/z = 373.1037 (calcd.
for C16H15Ns0g 373.1022). — UV (CH30H) Lyax = 266.8 nm (e =
35400); crystallized from CHCIy/MeOH, 9:1; mp 185 °C; [a]p®®
(MeOH) = —4.228.

5-Amino-1-(2'-deoxy-p-p-ribofuranosyl)imidazole-4-[N-(2-nitro-
phenyl)carboxamide] (4c): 0.2 g (0.53 mmol) of 2c were treated with
0.7 mL of a solution of aqueous **NH; (3.3 M) and the mixture
was stirred at 55 °C in a capped viall. After 24 h, the mixture was
dried in vacuo and the residue, dissolved in 5 mL of methanol, was
adsorbed on 10 g of silica gel (Merck Kieselgel, 70—230 mesh) and
dried in vacuo. The dry material was added to the top of a silica
gel column (70 g, 100 X 2 cm, i.d.). The column, eluted with
CHCI3/MeOH, 95:5 (v/v), afforded 0.165 g (86% vyield) of pure 4.

'H NMR ([Dg]DMSO) & = 11.2 (s, 1 H, NH), 8.83 (d, 1 H, 3-H
2-nitrophenyl), 8.22 (d, 1 H, 6-H 2-nitrophenyl), 7.78 (dd, 1 H, 4-
H 2-nitrophenyl), 7.57 (s, 1 H, 8-H), 7.25 (dd, 1 H, 5-H 2-nitrophe-
nyl), 6.45 (s, 2H, NH,), 6.06 (dd, 1 H, 1’-H), 5.40 (bs, 1 H, 3'-
OH), 5.29 (bs, 1 H, 5’-OH), 4.39 (m, 1 H, 3'-H), 3.89 (m, 1 H, 4'-
H), 3.61 (m, 2 H, 5'-H,), 2.49 (m, 1 H, 2'-H,), 2.23 (m, 1 H, 2'-H,).
— 13C NMR ([Dg]DMSO) § 162.7 (CO), 145.0 (C-2 2-nitrophenyl),
136.3, 135.9, 135.4 (C-4, C-1 and C-6 2-nitrophenyl), 129.5 (C-2),
125.9 (C-5 2-nitrophenyl), 122.3 (C-6 2-nitrophenyl), 121.3 (C-3 2-
nitrophenyl), 112.2 (C-5), 87.8 (C-4"), 83.9 (C-1'), 70.9 (C-3'), 61.5
(C-5'), overlapped by [Dg]DMSO (C-2'). — FAB* MS m/z = 363
[MH*]. — HRMS m/z = 363.1199 (calcd. for Ci5H;7;N5O¢
363.1179). — U.V. (MeOH) Ayax = 282.6 nm (¢ = 11000), A =
380.8 nm (¢ = 3000); crystallized from CHCIs/MeOH, 9:1; mp
208—209 °C; [0]p?® (DMSO) = —10.70.

5-Amino-1-(2'-deoxy-p-p-ribofuranosyl)imidazole-4-[N-(4-nitro-
phenyl)carboxamide] (4d) 3 was obtained by treating 2d with aque-
ous *>NHj; as described for 2c (85% yield).

[1-1°N]-2’-Deoxyinosine (5): 0.5 g of 2a (1.20 mmol) or 2b (1.34
mmol) were treated with 1.8 mL of aqueous ®*NHj; (3.3 m). The
mixture was stirred at 55 °C for 40 h in a capped vial. Crude mate-
rial, diluted with 10 mL of water, was filtered and the solid washed
with water. The filtrate and washings were dried in vacuo. After
dissolving in water, the crude material was purified by preparative
HPLC (eluent: H,O/MeOH, 8:2, v/v), thus obtaining 0.260 g of
pure 5 (86% yield starting from 2a) and 0.248 g (82% yield starting
from 2b).
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1H NMR ([Dg]DMSO) & = 8.35 (s, 1 H, 8-H), 8.09 [d, 1 H, J(H-
15N) = 11.8 Hz, 2-H], 6.34 (dd, 1 H, 1’-H), 4.43 (m, 1 H, 3’-H),
3.91 (m, 1 H, 4'-H), 3.59 (m, 2 H, 5'-H), 2.67 (m, 1 H, 2'-H), 2.36
(m, 1H, 2’-H). — 3C NMR ([DsJDMSO) § = 158.2 [d, J(**C-
15N = 11.2 Hz, C-6], 149.3 (C-4), 147.2 [d, J(**C-N) = 9.4 Hz,
C-2], 139.7 (C-8), 125.7 (C-5), 89.2 (C-4"), 84.7 (C-1"), 71.7 (C-3"),
62.7 (C-5'), overlapped by [Dg]DMSO (C-2'). 'H and 3C NMR
data in agreement with literature values?’l. — FAB™ MS: m/z =
254 [MH*]. — HRMS m/z = 253.0837 (calcd. for C;oH1,N3®NO,
253.0829); crystallized from MeOH/H,0, 1:1; mp 221—-224 °C.

[1-15N]-1-N-(2,4-Dinitrophenyl)-2'-deoxyinosine (6): 0.324 g (98%
yield) of 6 were obtained, after purification, starting from 0.2 g
(0.79 mmol) of 5 through the same procedure described for 2c.

'H NMR (CD;0D) & = 9.06 (s, 1 H, 3-H 2,4-dinitrophenyl) 8.78
(dd, 1 H, 5-H 2,4-dinitrophenyl), 8.50 [d, 1 H, J(H-'°N) = 6.56 Hz,
2-H], 8.46 (s, 1 H, 8-H), 8.04 (m, 1 H, 6-H 2,4-dinitrophenyl), 6.53
(dd, 1 H, 1’-H), 4.62 (m, 1 H, 3'-H), 4.09 (m, 1 H, 4'-H), 3.80 (m,
2H, 5-H,), 2.80 (m, 1 H, 2’-H,), 2.56 (m, 1 H, 2'-H,). — 13C
NMR (CD;OD) § = 157.1 [d, J(**C-5N) = 8.7 Hz, C-6], 149.6
(C-2 2,4-dinitrophenyl), 148.7 (C-4), 146.9 [d, J(°C-1°N) = 13.4
Hz, C-2], 147.5 (C-4 2-4-dinitrophenyl), 141.4 (C-8), 136.5 [d,
J(*3C-*N) = 17.4 Hz, C-1 2,4-dinitrophenyl], 133.4 (C-6 2,4-di-
nitrophenyl), 130.3 (C-5 2,4-dinitrophenyl), 124.8 [d, J*(C-1*N) =
8.3 Hz, C-5], 122.1 (C-3 2,4-dinitrophenyl), 89.7 (C-4'), 86.4 (C-
1), 72.5 (C-3'), 63.2 (C-5'), 42.0 (C-2). — FAB* MS m/z = 420
(MH*). — HRMS m/z = 419.0892 (calcd. for Ci5H1,Ns*NOg
419.0873). — U.V.(MeOH) Anax = 2445 nm (¢ = 19300): [¢]p?®
(MeOH)= —5.200.

5-Amino-1-(B-p-2’-deoxyribofuranosyl)imidazole-[4-5N]-carbox-
amide (7): 6 (0.3 g, 0.72 mmol) was dissolved in pure ethylenediam-
ine and solution stirred at 80 °C for 12 h. The solution was evapo-
rated to dryness in vacuo, and the resulting residue was co-evapo-
rated with methanol three times. The solid product dissolved in 2
mL of MeOH, was adsorbed on 5 g of silica gel (Merck Kieselgel,
70—230 mesh) and dried in vacuo. The dry material was added to
the top of a silica gel column (70 g, 100 X 2 cm, i.d.) and the
column eluted starting from CHCls/MeOH, 85:15 (v/v) to CHCIs/
MeOH, 60:40 (v/v) furnished 0.163 g of pure 7 (94% yield).

H NMR ([Dg]DMSO) & = 7.39 (s, 1 H, 8-H), 6.84 [d, 1 H, J(H-
15N) = 86.7 Hz, 1°NH'], 6.67 [d, 1 H, J(H-!°N) = 86.7 Hz, 15SNH"’],
5.98 (dd, 1 H, 1'-H), 5.35 (bs, 1 H, OH), 5.18 (bs, 1 H, OH), 4.35
(m, 1H, 3'-H), 3.83 (m, 1 H, 4’-H), 3.58 (m, 2 H, 5'-H), 2.44 (m,
1H, 2’-H), 2.18 (m, 1 H, 2’-H). — 13C NMR (CD,0D) § = 169.3
[d, J(*3C-15N) = 17.4 Hz, CO], 145.0 (C-5), 130.6 (C-2), 113.4 [d,
J(BC-15N) = 6.7 Hz, C-4], 89.0 (C-4'), 86.4 (C-1'), 72.4 (C-3"),
62.7 (C-5'), 40.3 (C-2'). — 5N NMR ([Dg]DMSO) & 95.0 [t, J(*°N-
H) = 86.7 Hz], ref. *®NH,CI in 10% HCI. — FAB™ MS m/z =
244 (MH"). — HRMS m/z = 243.1002 (calcd. for CgH14N3z5NO,
243.0985). — UV (H,0) Amax = 267 nm (¢ = 11500); crystallized
from CHCI3/MeOH, 9:1; mp 175—177 °C; [0]52° (MeOH)= —13.1.

[1-*°N]-Deoxyguanosine (10): 7 (0.15 g, 0.62 mmol) was dissolved
in 2 mL of dry DMF under nitrogen and benzoyl isothiocyanate
(140 pL, 1.14 mmol) was added. The reaction mixture was stirred
at room temperature for 20 min and then dried under reduced
pressure. The solid was dissolved in 2 mL of dry ethanol and iodo-
methane (45 pL, 0.72 mmol) and K,CO;3 (0.157 g, 1.12 mmol) were
added. The mixture was stirred at room temperature for 70 min
under nitrogen. After addition of sodium ethoxide (0.67 g, 11.6
mmol), the solution was refluxed for 3 h, neutralized with HCI 0.1
N and dried under reduced pressure. The solid material was dis-
solved in water and purified by preparative HPLC (eluent: H,O/
MeOH, 8:2, v/v) obtaining 0.147 g (89% yield).

2238

H NMR ([Dg]DMSO) § 7.9 (s, 1 H, 8-H), 6.74 (s, 2 H, NH,), 6.16
(dd, 1 H, 1’-H), 5.34 (s, 1 H, 3'OH), 5.23 (s, 1 H, 5'OH), 4.38 (m,
1H, 3'-H), 3.86 (m, 1 H, 4’-H), 3.57 (m, 2 H, 5’-H,), overlapped
by [DgDMSO (1 H, 2'-H,), 2.22 (m, 1H, 2’-H,). *C NMR
([D]DMSO) § = 158.7 [d, J(*3C-°N) = 13.4 Hz, C-6], 155.2 [d,
J(BC-15N) = 13.7 Hz, C-2], 151.1 (C-4), 135.1 (C-8), 117.2 [d,
J(BC-15N) = 8.3 Hz, C-5], 87.7 (C-4"), 82.7 (C-1'), 71.2 (C-3'),
61.7 (C-5"), overlapped by DMSO (C-2'). 1H-, 13C-, and *>N-NMR
in agreement with literature values™®. — N NMR ([Dg]DMSO)
§ = 240.1[d, JOSN-H) = 17.2 Hz]. — FAB* MS m/z = 269 [MH"].
— HRMS m/z = 268.0921 (calcd. for C;oH13N4NO, 268.0938);
crystallized from H,O/MeOH, 1:1; mp > 240 °C (dec.).
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