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The tricyclic nucleoside 8-amino-4-methylthio-6-methyl-2{3-D-ribofuranosyl}1,2,3,5,6,7-hexaazaacenaph-
thylene (3) was synthesized from 3-cyano-4,6-bis(methylthio}-1{3-D-ribofuranosyl)pyrazolo[3,4-d]pyrimidine
(1). Attempts to synthesize 8-amino-6-methyl-2{8-D-ribofuranosyl)}-1H-2,6-dihydro-1,2,3,5,6,7-hexaazaacena-
phthylene () ([an aza analog of 6-amino-4-methyl-84(8-D-ribofuranosyl)1,3,4,5,8-pentaazaacenaphthylene .
(TCN)], which is a potent antitumor agent), by the treatment of 3 with Raney nickel did not afford the desired
aza analog of TCN. Instead, it was established that a reductive cleavage of the pyridazine moiety of 3 had oc-
curred to give 4-methylamino-6-methylthio-1{8-D-ribofuranosyl}-1H-pyrazolo[3,4-d]pyrimidine-3-carbox-
amidine (6). Assuming that solubility was a problem in the reductive step, the isopropylidene derivative of 3,
8-amino-6-methyl-4-methylthio-2+2,3-O-isopropylidene-B-D-ribofuranosyl)-2,6-dihydro-1,2,3,5,6,7-hexaaza-
acenaphthylene (8), was treated with Raney nickel, only to observe that a similar reductive ring cleavage of 8
had occurred to afford 4-methylamino-6-methylthio-142,3-O-isopropylidene-3-D-ribofuranosyl)-1H-
pyrazolof3,4-dJpyrimidine-3-carboxamidine (10) and 4-methylamino-142,3-O-isopropylidene-3-D-ribofuran-
osyl)}1H-pyrazolo[3,4-d]pyrimidine-3-carboxamidine (11). Structural assignments for all products were estab-

lished by physico-chemical procedures.
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The nucleoside 6-amino-4-methyl-8<3-D-ribofuranosyl)-
1,3,4,5,8-pentaazaacenaphthylene [1] (TCN) is a potent
antitumor agent and the 5’-phosphate analog [2] (TCN-P)
is currently undergoing clinical trials under the auspices
of the National Cancer Institute [3]. It is generally thought
that TCN is acting as an adenosine analog, [4] but the ex-
act biochemical mechanism for its cytotoxicity has not
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been elucidated. We were interested in the synthesis of the
aza analog of TCN, 8-amino-6-methyl-2{B-D-ribofuran-
osyl)-2,6-dihydro-1,2,3,5,6,7-hexaazaacenaphthylene (5),
for use in a study on the structure-activity relationships in-
volved in the cytotoxicity of TCN. ’

Results and Discussion.

The nucleoside 8-amino-4-methylthio-6-methyl-2(3-D-
ribofuranosyl)-2,6-dihydro-1,2,3,5,6,7-hexaazaacenaphth-
ylene (3) was synthesized from 4,6-bis(methylthio)-1-(3-D-
ribofuranosyl)-1 H-pyrazolo[3,4-d]pyrimidine (1) [5] by a
two-step reaction sequence. When the heterocycle and te-
tra-0-acetyl-3-D-ribofuranose were subjected to a high-
temperature acid-catalyzed fusion ribosylation, using
iodine as catalyst, 3-cyano-4,6-bis(methylthio}142,3,5-tri-

O-acetyl-3-D-ribofuranosyl)-1 H-pyrazolo[3,4-d]pyrimidine
was obtained in about 30% yield on a preparative scale.
Treatment of this blocked nucleoside with 1% hydrochlo-
ric acid gave 1 in a moderate yield. The reason we used
these acidic deprotection conditions was because it had
been reported [5] that the usual procedures, basic condi-
tions such as ammonia, sodium methoxide, or sodium hy-
droxide, when used for the deacetylation resulted in a re-
action at the cyano group.

Treatment of 1 with ten equivalents of methylhydrazine
afforded a good yield of a compound which was tentatively
assigned the structure 3-cyano-4-(1-methylhydrazino)-6-
methylthio-1-(3-D-ribofuranosyl)-1 H-pyrazolo[3,4-d]pyrimi-
dine (2). If an excess of methylhydrazine was not used, an
incomplete reaction occurred and furnished a complex
mixture. The nucleophilic displacement of only one of the
methylthio groups with the exclusion of a reaction at the
exocyclic cyano group was supported by the physicochemi-
cal data. The 'H nmr spectrum showed only one signal, a
singlet, within the § 2-3 range which would indicate that
only one methylthio function remained and the ir spec-
trum revealed a strong peak at 2240 cm™. However, a dis-
placement of the 4-methylthio function by methylhydra-
zine could have conceivably occurred in two possible ways,
i.e., displacement by the substituted nitrogen to give 2 or
displacement by the unsubstituted nitrogen to afford the
isomeric compound. The 'H nmr spectrum supported the
tentative assignment for structure 2, since the signal as-
signed to the N-methyl function was observed as a singlet
at 6 3.35. If the product had possessed the isomeric struc-
ture, the signal observed for the N-methyl group would
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have been coupled to an N-H resonance and would have
given rise to a doublet for the N-methyl signal. Thus, a
selective displacement of the 4-methylthio function of 1
was effected without any involvement of the 3-cyano or 6-
methylthio groups.

Ring closure of 2 was expected to occur in a facile man-
ner under neutral conditions as previously observed for
the ring-opened precursor of TCN. However, it was found
that a ring closure of 2 to give 8-amino-6-methyl-4-methyl-
thio-2+(8-D-ribofuranosyl)-2,6-dihydro-1,2,3,5,6,7-hexaaza-
acenaphythylene (3) did not occur under a variety of neu-
tral conditions. The ring closure was finally accomplished,
in a high yield, by a reaction of 2 with sodium methoxide
which either effected a Neff-type activation [6] of the
cyano group or simply acted as a base. The ir spectrum of
3 exhibited the absence of a band within the 2200-2300
cm™ region which indicated the absence of a cyano func-
tion. In support of a basic ring system transformation, the
uv spectrum of 3, at pH 7, showed a 15 nm bathochromic
shift relative to 2. Also, the '"H nmr spectrum showed a
downfield shift of  0.21 for the N-methyl signal of 3 rela-
tive to the N-methyl signal observed for 2.

With the nucleoside 3 in hand, we assumed that the
target compound 8-amino-6-methyl-248-D-ribofuranosyl)-
2,6-dihydro-1,2,3,5,6,7-hexaazaacenaphthylene (5) would
be easily obtained via a conventional dethiation reaction
with Raney nickel [7]. However, treatment of 3 with Raney
nickel under mild conditions resulted in a low yield of a
compound which was not the desired product 5. This
unexpected product was subsequently elucidated to be the
bicyclic compound 4-methylamino-6-methylthio-1{3-D-
ribofuranosyl)-1H-pyrazolo[3,4-d]pyrimidine-3-carbox-
amidine (6). This structure assignment was based on physi-
cochemical data including the uv and 'H nmr spectra and
the elemental analysis of 6. A basic transformation of the
ring system was supported by the uv spectrum of 6, at pH
7, which showed a significant hypsochromic shift (about 15
nm) relative to the pH 7 spectrum of 3. Furthermore, the
uv spectrum of 6 was similar to that of some closely related
substituted pyrazolo[3,4-d]pyrimidines which had been
previously reported [8,9]. The *H nmr spectrum of 6 show-
ed a doublet at  2.98 which was assigned to the N-methyl
protons. This doublet resulted from a coupling with the
methylamino proton since upon exchange with deuterium
oxide this doublet collapsed to a singlet. To support the
fact that the 6-methylthio group remained intact, a singlet
(3 H) was observed at 6 2.51. The elemental analysis (C, H,
N) also agreed with the calculated values for 6, as the
monohydrate.

It was presumed that this anomalous result might be
due to the extreme insolubility of compound 3 in the usual
organic solvents. Thus, the Raney nickel reduction was
repeated with a more soluble derivative of 3, 8-amino-6-
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methyl-4-methylthio-2-(2,3-O-isopropylidene-3-D-ribofu-
ranosyl)-2,6-dihydro-1,2,3,5,6,7-hexaazaacenaphthylene
(8), which was synthesized from 3-cyano-4,6-bis(methyl-
thio)-14(2,3-O-isopropylidine-B-D-ribofuranosyl)-1H-pyra-
zolo[3,4-d]pyrimidine (4) [5] vie the same methodology as
used in the synthesis of 3. Compound 8, which was very
soluble in ethanol, was treated with Raney nickel under
mild conditions and again the desired product, 8-amino-6-
methyl-2-(2,3-0-isopropylidine-8-D-ribofuranosyl)-2,6-
dihydro-1,2,3,5,6,7-hexaazaacenaphthylene (9), was not ob-
tained. Instead, two major products were isolated from the
reaction mixture and subsequently characterized as 4-
methylamino-6-methylthio-142,3-O-isopropylidene-3-D-
ribofuranosyl)-1 H-pyrazolo[3,4-d]pyrimidine-3-carboxami-
dine (10) in a 30% yield and 4-methylamino-1+(2,3-O-iso-
propylidene-B-D-ribofuranosyl)-1H-pyrazolo|3,4-dJpyrimi-
dine-3-carboxamidine (11) in 29% yield. Both products
were apparently the result of a reductive cleavage of the
pyridazine ring of 8. The physicochemical data for 10 and

HLC NH
N RN i
CNH, NH CNH,
&
N)I&N N & I
N
CH;,SJ\N N KN N

HO o)

10 11

11 were similar to that of 6. The uv spectra of 10 and 11
showed a similar hypsochromic shift relative to that of 8
and the 'H nmr spectra exhibited the same pattern of sig-
nals as 6 except that in the spectrum of 11 a singlet was
observed at 6 8.31 which was attributed to the aromatic
proton. The 'H nmr spectra for these compounds revealed
a doublet appearing at 6 3.09 which was assigned to the
N-methyl protons. After an exchange with deuterium ox-
ide, this doublet collapsed to a singlet.

This reductive cleavage of the pyridazine ring of 8 was
unexpected under the mild conditions used since numer-
ous examples could be cited in the literature where fused
pyridazines, [10] e.g., imidazo[4,5-d]pyridazines [11,12] or
imidazo[4,5-c]pyridazines, [13,14] have remained intact
under similar conditions employing Raney nickel. After
trying various other reducing regents, e.g., tri-n-butyltin
hydride, [15] Raney cobalt, [16] zinc dust, [17] and deac-
tivated Raney nickel, [18] we have concluded that the re-
quisite 7-aza-TCN can not be prepared by this route due
to the unexpected lability of the pyridazine ring of 8 to
reductive cleavage under these conditions.
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General Methods.

Melting points were determined on a Thomas-Hoover Unimelt
apparatus and are uncorrected. Rotary evaporations were con-
ducted with a Buchler flash evaporator at less than 50°, unless
otherwise specified, using a water aspirator (15 mm Hg) or a
vacuum pump (1 mm Hg). Low-pressure chromatography was per-
formed on Instrumentation Specialties Company model 226 ab-
sorbance monitor with optical unit (254 nm), model 614 chart
recorder, and model 328 fraction collector. A Michel-Miller (Ace
Glass) column (4 x 30) which was packed with normal phase silica,
EM Reagent Kieselgel 60 (230-400 mesh ASTM), was used as the
column unless otherwise specified. Typical flow rates for low-
pressure chromatography were 5 mliminute and 20 ml/fraction
were collected. Flash chromatography was performed using nor-
mal phase silica, EM Reagent Keisel gel 60 (230-400 mesh
ASTM), and open-bed chromatography was performed using nor-
mal phase silica, EM Reagent Kieselgel 60 (70-230 mesh ASTM).
All eluant systems are stated as volume to volume ratios. Thin
layer chromatography (tlc) was accomplished using SilicAR 7GF
(250 micrometer layer) on prescored glass plates (2.5 x 8 cm) pur-
chased from Analtech, Inc., Newark, Delaware. Proton nuclear
magnetic resonance ("H nmr) spectra were obtained using a
Bruker WM 360 (360 MHz) or Bruker WP 270 SY (270 MHz)
spectrometers. The nmr spectra were recorded using either deu-

teriochloroform as solvent and tetramethylsilane as internal stan-
dard or dimethyl sulfoxide-ds and tetramethylsilane as internal
standard. The following abbreviations were used to designate the
multiplicity of individual signals: s = singlet, d = doublet, t =
triplet, ¢ = quartet, m = multiplet, dd = doublet of doublets, br
s = broad singlet. The ir spectra were recorded using a Perkin-
Elmer 281 spectrometer. The uv spectra were recorded on a Hew-
lett-Packard UV 8450 spectrometer. The symbol e is defined as
the molar extinction coefficient, and values reported as absor-
bances indicate relative absorbances at the specified wavelengths
\. Mass spectral data were obtained on a Finnigan Model 4023
GC/MS using electron ionization or chemical ionization. Analy-
tical samples were dried in vacuo (vacuum pump) at 78° in the
presence of phosphorus pentoxide for at least 12 hours unless
otherwise specified. Elemental analyses were obtained from M-H-
W Laboratories, P. 0. Box 15853, Phoenix, Arizona 85018.
Raney nickel was purchased from Aldrich Chemical Co. and was
of the W-2 type.

3-Cyano-4-(1-methylhydrazino)-6-methylthio-1(8-D-ribofuranos-
yl}1 H-pyrazolo[3,4-dJpyrimidine (2).

The nucleoside 1 (1.0 g, 2.7 mmoles) was dissolved in ethanol
(30 ml) and 98% methylhydrazine (2.9 ml, 54.4 mmoles) was
added dropwise. The reaction mixture was then heated at reflux
temperature for 3 hours. The solvent was evaporated in vacuo
(water aspirator) to give a white solid which was triturated with
ethanol (100 ml) at reflux temperature. The suspension was fil-
tered and the solid was dried at room temperature for 12 hours to
give 2 as a white solid (0.62 g, 62%). Compound 2 was recrystal-
lized from methanol at reflux to furnish an analytical sample of 2,
mp 257-258°, Rf 0.4, chloroform/methanol (90/10); 'H nmr
(DMSO-de): 270 MHz, 6 3.34 (s, 3, NMe), 2.50 (s, 3, SMe), 3.5-6.0
(characteristic pattern of peaks for ribose moiety); CI ms: (meth-
ane), m/z 367 (M*); ir (potassium bromide) 2240 cm™"; uv (meth-
anol): X max 246 nm (e 11,700), 302 nm (6,300).

Anal. Caled. for C,H,,N,0,S: C, 42.49; H, 4.67; N, 26.69.
Found: C, 42.32; H, 4.94; N, 26.19.

8-Amino-6-methyl-4-methylthio-2-(3-D-ribofuranosyl)-2,6-dihy-
dro-1,2,3,5,6,7-hexaazaacenaphthylene (3).

Compound 2 (1.00 g, 2.7 mmoles) was added to anhydrous
methanol (100 ml) to give a white suspension. Powdered anhy-
drous sodium methoxide (0.147 g, 2.7 mmoles) was then added to
the reaction mixture and it was heated at reflux temperature for
20 hours under a nitrogen atmosphere. The reaction mixture was
allowed to cool to room temperature and the white precipitate
was filtered. The solid was washed with water thrice (3 x 5 ml) at
room temperature and dried in vacuo (water aspirator) at 50° for
12 hours to give 3 as a white solid (0.97 g, 97%). The analytical
sample was prepared by recrystallization from dimethylsulfoxide
at 95° followed by washing the recrystallized material with meth-
anol at 20° to give 3 as white crystals, mp 280-281° dec, Rf 0.25,
chloroform/methanol (90/10); 'H nmr (DMSO-d¢): 270 MHz, 6
6.73 (br s, 2, NH,, deuterium oxide exchangeable), 5.91 (d, 1,
H-1', J;.» = 5.1 Hz), 3.56 (s, 3, NMe), 2.52 (s, 3, SMe), 3.5-6.0
(characteristic pattern of peaks for ribose moiety); uv (ethanol): A
max 264 nm (e 4,300), 317 nm (2,800); ir (potassium bromide):
absence of band in the 2200-2300 cm™ region.

Anal. Caled. for CH,,N,0,S: C, 42.49; H, 4.67; N, 26.69.
Found: C, 42.51; H, 4.67; N, 26.75.
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3.Cyano-4-(1-methylhydrazino)-6-methylthio-142,3-O-isopropyli-
dene-B3-D-ribofuranosyl)-1 H-pyrazolo[3,4-d]pyrimidine (7).

Compound 4 (1.92 g, 4.69 mmoles) was dissolved in ethano} (60
ml) at reflux temperature and 98% methylhydrazine (1.25 ml,
23.4 mmoles) was added dropwise to the reaction mixture. The
reaction mixture was heated at reflux temperature for 17 hours
then co-evaporated with water in vacuo (water aspirator) at
30-50° to give a solid. This solid was dissolved in
chloroform/methanol (98/2) (20 ml) and then subjected to low-
pressure chromatography using chloroform/methanol (98/2) as
eluant. The appropriate fractions were evaporated in vacuo
(water aspirator) to give a white solid (1.67 g, 87%). An analytical
sample was obtained by recrystallization from ethanol to give 7
as a white solid, mp 213°; Rf 0.2, chloroform/methanol (98/2); ‘H
nmr (deuteriochloroform): 270 MHz, 8 6.50 (d, 1, H-1',J,.o- = 3.1
Hz), 5.24 (dd, 1H, H-2"), 5.05 (dd, 1, H-3"), 4.50 (m, 1H, H-4’), 4.31
(s, 2, NH,, deuterium oxide exchangeable), 3.9 (m, 1, H-5), 3.75
(m, 1, H-5"), 3.52 (s, 3, NMe), 2.56 (s, 3, SMe), 1.64 (s, 3, Me), 1.38
(s, 3, Me); uv (methanol): A max 245 nm (e 15,200), 304 nm (8,500);
ir (potassium bromide): 2230 em™.

Anal. Caled. for C,H,N,0,S: C, 47.16; H, 5.20; N, 24.07.
Found: C, 47.09; H, 5.23; N, 24.25.

3-Carboxamidine-4-methylamino-6-methylthio-1{8-D-ribofurano-
syl}1 H-pyrazolo[3,4-d]pyrimidine Monohydrate (6).

Compound 3 (0.50 g, 1.36 mmoles) was dissolved in 2-picoline
(50 ml) at 95° and Raney nickel (5 ml) was added as a suspension
in picoline over a period of several hours. After heating the reac-
tion mixture for 18 hours, the mixture was filtered through a
Celite pad (1 x 5 cm) and the Celite pad was washed with picoline
(3 x 60 ml) at 95°. The solvent was evaporated in vacuo (vacuum
pump) to give a brown solid which was triturated with ether (5
ml). The solid was collected by filtration, washed with ether (5 x 1
ml), air-dired to give a brown solid (0.28 g). This crude product
was dissolved in dimethylacetamide (10 ml) at 95° and the turbid
solution was filtered. Silica (3 g) was added to the solution and
the solvent was evaporated in vacuo (vacuum pump) at 55°. The
sample which was absorbed to silica was subjected to flash chro-
matography using normal phase silica and chloroform/methanol
(90/10) as eluant. The appropriate fractions were evaporated in
vacuo (water aspirator) to give a white solid (0.14 g, 31%). The
analytical sample was obtained by recrystallization from dimeth-
ylacetamide and water to give 6 as a white solid: mp 217-220°; 'H
nmr (DMSO-dg): 270 MHz, & 7.25 (br s, 1, N-H, deuterium oxide
exchangeable), 6.65 (br s, 2, N-H,, deuterium oxide exchange-
able), 6.07(d, 1, H-1', J,.,, = 4.6 Hz), 2.98 (d, 3, NMe), 2.71 (s, 3,
SMe); uv (ethanol): A max 249 nm (¢ 11,700), 288 nm (4,500).

Anal. Calcd. for C,,H,,N,0,S H,0: C, 40.30; H, 5.48; N, 25.31.
Found: C, 40.51; H, 5.42; N, 25.08.

8-Amino-6-methyl-4-methylthio-242,3-0-isopropylidine-G-D-ribo-
furanosyl)-2,6-dihydro-1,2,3,5,6,7-hexaazaacenaphthylene (8).

The nucleoside 7 (0.450 g, 1.10 mmoles) was dissolved in dry
methanol (45 ml) at reflux temperature and powdered sodium
methoxide (77 mg, 1.1 mmoles) was added to the reaction mix-
ture. The reaction mixture was heated at reflux temperature for 7
hours, cooled to room temperature and Amberlite (IRC-50) car-
boxylic acid resin (2 mmole) was then added. The reaction mix-
ture had a pH of 6 after stirring at room temperature for 12
hours. The suspension was evaporated in vacuo (water aspirator)
and the resulting solid was triturated with ethanol (50 ml) at
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reflux temperature. After filtration of the suspension, the solids
were washed with ethanol (3 x 10 ml) at 70°. The filtrate and the
solutions from the washings were combined and evaporated in
vacuo (water aspirator) to give a beige solid. This solid was tri-
turated with water (4 ml) at room temperature then collected by
filtration. The solid was washed with water (3 x 2 ml) and meth-
anol (3 x 1 ml) at room temperature to give 8 as a solid (398 mg,
88%), mp 140°, Rf 0.3, chloroform/methanol (95/5);, 'H nmr
(DMSO-d): 360 MHz, 6 6.74 (br s, 2, NH,, deuterium oxide ex-
changeable), 6.14 (d, 1, H-1', J;.» = 2.0 Hz), 5.48 (dd, 1, H-2"),
4.96 (dd, 1, H-3), 4.91 (m, 1, 5-OH, deuterium oxide exchange-
able), 4.16 (m, 1, H-4"), 3.56 (s, 3, NMe), 2.52 (s, 3, SMe), 1.53 (s, 3,
Me), 1.34 (s, 3, Me); uv (methanol); A max 262 nm (e 14,500), 311
nm (6,800); ir (potassium bromide): no band in the 2200-2300
cm™! region; ms: EI m/z 407 (M").

4-Methylamino-6-methylthio-1-(2,3-O-isopropylidene-g-D-ribofu-
ranosyl)-1 H-pyrazolo[3,4-d]pyrimidine-3-carboxamidine (10) and
4-Methylamino-1-(2,3-O-isopropylidene-8-D-ribofuranosyl)-1 H-
pyrazolo[3,4-d]pyrimidine-3-carboxamidine (11).

Compound 8 (180 mg, 0.44 mmole) was dissolved in ethanol (18
ml) at reflux temperature and Raney nickel (2 ml), as an ethanolic
suspension, was added over a period of several hours. After heat-
ing the reaction mixture for 18 hours, the reaction mixture was
filtered through a Celite pad (1 x 5 cm) and the Celite pad was
washed with ethanol (2 x 10 ml). The filtrate and washings were
combined and evaporated in vacuo (water aspirator) to give a yel-
low oil which was dissolved in chloroform/methanol (93/7) (4 ml).
This sample was subjected to low-pressure chromatography using
normal phase silica, 2 x 30 cm column, and chloroform/methanol
(73/7) as eluant. A flow rate of 1.6 ml/minute was used and 5 ml
fractions were collected. Fractions 60-68 were combined and
evaporated in vacuo (water aspirator) to give 10 as a white solid
(55 mg, 30%). Fractions 85-94 were combined and evaporated in
vacuo (water aspirator) to give 11 as a white solid (46 mg, 29%).
An analytical sample was obtained by recrystallization from eth-
anol to give 10 as white needles, mp 190°, Rf 0.4 chloroform/-
methanol (97/3); *H nmr (deuteriochloroform): 270 MHz, 6 11.07
{br d, 1, HN, deuterium oxide exchangeable), 6.87 (br s, 1, HN,
deuterium oxide exchangeable), 6.34 (d, 1H, H-1', J,.o. = 3.7 Hz),
5.36 (m, 1, H-2"), 5.10 (m, 1, H-3'), 4.91 (m, 1, 5"-OH, deuterium ox-
ide exchangeable), 4.48 (m, 1, H-4), 3.85 (m, 2, H-5"), 3.09 (d, 3,
NMe), 2.59 (s, 3, SMe), 1.64 (s, 3, Me), 1.38 (s, 3, Me); uv (meth-
anol): A max 238 nm (e 7,090), 255 nm (7,300), 297 nm (3,560); (pH
1): A max 240 nm (e 7,250), 276 nm (4,930); (pH 11): A max 241 nm
(e 8,260), 296 nm (3,950).

Anal. Caled. for C,H,,N,0,S: C, 46.93; H, 5.67; N, 23.95.
Found: C, 46.74; H, 5.84; N, 24.05.

The analytical sample of 11 was obtained by dissolving the
chromatographically pure product in ethanol (few drops) at room
temperature. Hexane (5 ml) was then added at room temperature
to give a white precipitate. The hexane was decanted and the
solid was triturated with hexane (2 x 5 ml) at room temperature.
After drying the solid, the analytical sample of 11 was obtained as
a white solid, mp 128-135°, Rf 0.3, chloroform/methanol (93/7);
'H nmr (deuteriochloroform): 270 MHz, 5 11.24 (br s, 1, NH, deu-
terium oxide exchangeable), 8.31 (s, 1, Cs-H), 6.85 (br s, 1, NH,
deuterium oxide exchangeable), 6.24 (d, 1, H-1', J.» = 4.2 H),
5.98 (br s, 1, NH, deuterium oxide exchangeable), 5.3 (br s, 1,
5'-OH, deuterium oxide exchangeable), 5.24 (dd, 1, H-2"), 5.07
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(dd, 1, H-3"), 4.50 (m, 1, H-4'), 3.85 (m, 2, H-5"), 3.07 (d, 3, NMe),
1.63 (s, 3, Me), 1.35 (s, 3, Me); uv (methanol): N\ max 233 nm (e
14,800), 292 nm (14,000); (pH 1): X max 224 nm (21,400), 271 nm
(14,400); (pH 11): A max 234 nm (16,500), 292 nm (14,000).

Anal. Caled. for CH,N,0,: C, 49.57; H, 5.85; N, 26.98.
Found: C, 49.61; H, 5.62; N, 26.99.
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