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NUCLEOSIDES, XLVIIT'

SYNTHESES AND PROPERTIES OF QUINAZOLINE N-1-RIBOFURANOSIDES

Martin Dunkel and Wolfgang Pfleiderer

Fakultdt fiir Chemie, Universitdt Konstanz
Postfach 5560, D-7750 Konstanz/FRG

Abstract. Several 6- and 7-substituted quinazoline-2,4-(1H,3H)-
diones {1-7) have been ribosylated with 1-0-acetyl-2,3,5-tri-0-benzo-
y1-B-D-ribofuranose (8) via the "silyl"-method and Lewis acid cata-
lysis in a highly regioselective manner to give the corresponding pro-
tected N-1 ribosides 9-15. Debenzoylation to the free nucleosides 16-
22 was achieved by sodium methoxide. Thiation of 9-15 by Lawesson's
reagent effected the conversion of the 4-oxo into the 4-thioxo func-
tion (23-29). Removal of the sugar protecting groups in these deriva-
tives worked best with potassium carbonate in anhydrous MeOH to form
in high yields 30-35. Treatment of the peracylated 4-thioxo quinazo-
1ine nucleosides with methanolic ammonia resuited in deacylation of
the sugar moiety and in displacement of the sulfur function to give
the corresponding 4-amino-1-B-D-ribofuranosyl-quinazoiin-2(1H)-ones
36-41. The newly synthesized1nuc1eosides have been characterized by
elemental analysis, UV- and "H-NMR-spectra.

It has been known for several years that AIDS is caused
by the human immunodeficiency virus (HIV-1), but so far only
3'-azido-3'-deoxythymidine (AZT) has been licensed to treat
this disease. Many structurally related nucleosides have re-
cently been synthesized leading to the 2',3'-dideoxy-nucleo-
2 as the most potent anti-HIV-1 agents. Also a series
3-5 and 2',3'-dideoxy-2',3'-dide-

6 were discovered as potent and

sides
of 3'-halo-2"',3'-dideoxy-
hydropyrimidine-nucleosides
selective inhibitors of HIV-1. Since other active antiviral
compounds like ara-thymidine7, 5-iodo-2'-deoxyuridine (IDU)S,
E-5-(2-bromovinyl)-2'-deoxyuridine (BVDU)9 and 2'-fluoro-5-
iodo-ara-cytidine (FIAC)10 belong also to the pyrimidine
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nucleoside group there is a good reason from a structural
point of view to extend the investigations to the quinazo-
line series, which can be regarded as benzo-uridines and
-cytidines respectively.

Relatively little is known about quinazoline nucleo-
sides, of which the uridine analog 1-B-D-ribofuranosyl-qui-
nazoline-2,4-dione (lg) was first synthesized by Stout and
Robins11 in 1968. They also reported about chemical inter-
conversions of various functionalities at the sugar and
aglycone moiety of this molecule and detected some activi-

ty against the herpes-simp1ex-virus12.

13-18

Despite these facts
only a few more papers are concerned with this field

of potentially active antiviral compounds.

SYNTHESES
11,13

was used as a
guideiine for the ribosylations of quinazoline-2,4(1H,3H)-
dione (1) and its 6- and/or 7-substituted derivatives (2-

The basic work of Robins et al.

7). The first efforts have been directed towards a simpli-

fication and optimization of the described reaction condi-
tions. Application of the Hilbert-Johnson-Birkofer method19
to the trimethylsilylated heterocyclic starting materials
and 1-0-acetyl-2,3,5-tri-0-benzoyl-B-D-ribofuranose (8) un-
der trimethylsilyl trifiate cata1y51520 in 1,2-dichloro-
ethane afforded the corresponding quinazoline-2,4-dione
N-1-B-D-ribofuranosides in a highly regio- and stereoselec-
tive manner.

Thus 6-methy1-(2)2", 7-methy1-(3)%%, 6,7-dimethy1-(4)%3,
6,7-dimethoxy-(5)%3, 6-chloro-(6)%%, 6-bromo-(7)2% and the
unsubstituted quinazoline-2,4-dione (1) reacted in a one-

)21 )22

pot-two-step procedure to the peracylated N-1-B-D-nucleo-
sides 9-15. Silylation was achieved by hexamethyldisilazane
(HMDS) and catalytic amounts of ammonium sulfate and acet-
amide and led on evaporation of excess of HMDS to viscous
0i1s or amorphous solids in quantitative yield. The subse-
quent ribosylation was complete in one to two hours by stir-
ring at room temperature and gave with usual work-up and
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recrystallization from ethanol/water the blocked nucleo-
sides in 70-90 % yield.

Debenzoylation by Zemplen's procedure26

with sodium
methoxide in methanol afforded the free quinazoline-2,4-di-
one N-1-B-D-ribofuranosides 16-22 in yields of 80-90 %.
Substitution of the 4-oxo function by sulfur was ac-
complished in the peracylated nucleosides 10-15 by Lawes-

27 in toluene, which allows an easy work-up of

son's reagent
the reaction mixture and is therefore preferable to phos-
phorus pentasulfide. The crude reaction products could be
recrystallized from methanol to give the analytically pure
1-(2',3',5'-tri-0-benzoyl-B-D-ribofuranosyl)-4-thioxo-qui-
nazolin-2(1H)ones (23-29) in high yields. Deprotection of
23-29 was carried out under mild basic conditions and worked
best with potassium carbonate in dry methanol to give 30-
35. Attempted removal of the benzoyl group by sodium metho-
xide led to partial displacement of the thioxo group and
formation of the corresponding methoxy derivative,

Finally the synthesis of the 4-amino-1-8-D-ribofurano-
syl-quinazolin-2(1H)ones 36-41 was also achieved from 24-
29 by heating with methangTiE—ammonia in an autoclave at
100°C for 18 hours.

PHYSICAL PROPERTIES

Characterization of the newly synthesized quinazoline
nucleosides was based on elemental analyses, UV and 1H-NMR
spectra.The site of attachment of the sugar moiety at N-1
is derived from UV spectral comparisons with the proven
structure of 1-B-D-ribofuranosyl-quinazoline-2,4(1H,3H)-di-
one11 indicating a high degree of similarity. The determi-
nations of the PK, values of the deprotected nucleosides
16-22 reveal the minor influence of the electron-donating
and electron-attracting substituents on the acidity of the
N3-H function. The fact that anion formation is not asso-
ciated with a pronounced bathochromic shift of the long wave-
length absorption band is also in agreement with N-1 rather
than N-3 substitution.
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The introduction of a 4-thioxo function causes an in-
crease in acidity and the usual red shift of the absorption
spectrum. The 4-amino-quinazolin-2(1H)one nucleosides en-
counter weakly basic properties evident from their Pk, in
the range of 3.2-3.8. Protonation takes places in these mo-
lecules at N-3 giving rise to the normally observed hypso-
chromic shift of the long wavelength absorption maximum.

The 1H-NMR spectra can be taken for further characte-
rization of the various nucleosides but are in general of
complex nature and do not reveal many distinct fine struc-
turail features. It is noteworthy to mention that the coup-
1ing constants of the anomeric proton of the protected and
free quinazoline N-1-ribofuranosides are much larger than
those of the corresponding lumazine N-1-ribofuranosideszg’30

indicating a higher conformational population towards the
S-type conformer in the quinazoline N-1-ribofuranoside se-

ries. Furthermore the increase in acidity of the N-3 proton
going from the amide to the thioamide function is reflected,
expectedly, in the chemical shifts of these acidic protons.

EXPERIMENTAL

UV-spectra were recorded on a Perkin Elmer spectropho-
tometer Lambda 5; 1H-NMR spectra were measured with a Bru-
ker WM 250 and a Bruker AC 250 spectrometer with tetramethyl-
silane as an internal standard and on a §-scale in ppm. The
pK-values were determined spectrophotometricaﬂy.28 Thin
layer chromatography was performed on silica-gel sheets
F 1550 LS 254 of Schleicher & Schiill, Drying of substances
was achieved at 100°C or in a Bichi T0-50 drying oven under
vacuum at 40°C. Melting points were measured with a Gallen-
kamp melting point apparatus and are not corrected.

General procedure for substituted 2,4-quinazoline-di-
ones (1-7). 22-25
H,0 (10 m1) was dropped slowly into a stirred suspension of
the substituted anthranilic acid'S (15 mmol) in a mixture of

A solution of 2.4 g potassium cyanate in
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HZO (90 m1) and glacial AcOH (1.5 ml) at 35°C and stirred
for another 30 min. Sodium hydroxide (26.6 g) was added por-
tionwise to the suspension to give a colourless precipitate.
After cooling to room temperature the suspension was adjus-
ted to pH 4 with concentrated hydrochloric acid. The preci-
pitate was filtered after standing for 1 h, thoroughly
washed with H20 and dried at 100°C., The purity of the pro-
ducts was sufficient for the next step. Yield: 85-95 %.

1-{2,3,5-Tri-0D-benzoyl-B-D-ribofuranosyl)-2,4-quinazo-
line-diones (9-15). General procedure. A mixture of the

2,4-quinazolinedione (5 mmol) (1-7), some crystals of ammo-
nium sulfate and acetamide respectively in hexamethyldisi-
lazane (15 m1) was stirred overnight under reflux. The mix-
ture was evaporated and the resulting residue was dissolved
in a solution of 1-0-acetyl-2,3,5-tri-0-benzoyl-f-D-ribofu-
ranose (8) (5 mmol) in 30 ml of 1,2-dichloroethane. A solu-
tion of trimethylsilyl triflate (6 mmol) in 1,2-dichloro-
ethane (10 ml1) was added dropwise and the mixture was stirred
at room temperature for 2 h. A cooled saturated sodium bi-
carbonate solution (70 ml) was added and then the mixture ex-
tracted three times with CHC]3 (70 m1). The collected orga-
nic layers were dried over sodium sulfate, filtered and eva-
porated to yield an amorphous solid foam. The crude product
was heated in ethanol/water 4:1 until crystallization began,
After cooling to room temperature the crystals were filtered,
washed with a 1ittle ethanol and dried at 100°C.

1-(2,3,5-Tri-0-benzoyl-R~-D-ribofuranosyl)-2,4-quinazo-

™ Yieid 2.71 g (88 %), m.p. 183°C, 1it.' ,

linedione (9).
m.p. 180-182°C.

Anal. calc. for C34H26N209 X 1/2 HZO (615.6): C, 66.34;
H, 4.42; N, 4.55. Found: C, 66.68; H, 4.43; N, 4.76.

6-Methyi-1-(2,3,5-tri-0-benzoyl-B-D-ribofuranosyl)-
2,4-quinazoiinedione (10). Yijeld 2.57 g (83 %), m.p. 202°C.
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Anal. calc. for C35H28N209 (620.6): C, 67.74; H, 4.55;
N, 4.51., Found: C, 67.61; H, 4.68; N, 4.34.

7-Methy1-1-(2,3,5-tri-0-benzoyl1-B-D-ribofuranosyl)-
2,4-quinazolinedione (11). Yield 2.73 g (88 %), m.p. 229°C.

Anal. calc. for C35H28N209 (620.6): C, 67.74; H, 4.55;
N, 4.51; Found: €, 67.09; H, 4.57; N, 4.55.

6,7-Dimethyl1-1-(2,3,5-tri-0-benzoyl-B-D~ribofuranosyl)-
2,4-quinazolinedione (12). VYield 2.57 g (81 %), m.p. 227°C.

Anal. calc. for C36H30N209 (634.6): C, 68.13; H, 4.76;
N, 4.41. Found: C, 67.87; H, 4.81; N, 4.47.

6,7-Dimethoxy-1-(2,3,5-tri-0-benzoyl-B-D-ribofuranosyl)-
2,4-quinazolinedione (13). The crude product was purified by
column chromatography (silica-gel, eluated with chioroform/
methanol 97:3) to yield 2.83 g (85 %) of a solid foam. The
product can be recrystallized from EtOH/H20 4:1, m.p. 116-
122°C.

Anal. calc. for C36H30N2011 (666.6): C, 64.86; H, 4.54;
N, 4.20. Found: C, 64.64; H, 4.53; N, 4.06.

6-Chloro-1-(2,3,5-tri-0-benzoyl-R-D-ribofuranosyl)-
2,4-quinazolinedione (14). Yield 2.24 g (70 %), m.p. 191-
192°C.

Anal. calc. for C34H35C1N209 (641.0): C, 63.71; H, 3.93;
N, 4.37. Found: C, 63.79; H, 4.04; N, 4.13.

6-Bromo-1-(2,3,5-tri-0-benzoyl-p-D-ribofuranosyl)-2,4-
quinazolinedione (15). VYield 2.33 g (68 %), m.p. 190-191°C,

Anal. calc. for C34H258r‘N209 (685.5): C, 59.57; H, 3.68;
N, 4.09. Found: C, 59.55; H, 3.65; N, 4.04.

1-(B-D-Ribofuranosyl)-2,4-quinazolinedione (16-22).

General procedure. The 1-(2,3,5-tri-0-benzoyl-B-D-ribofura-

nosyl)-2,4-quinazolinediones (9-15, 15 mmol) were stirred
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under reflux in a solution of sodium (0.414 g, 18 mmol) in
dry MeOH (150 ml1) for 2 h. The mixture was evaporated to
dryness and partitioned between HZO (150 m1) and diethyl-
ether (300 ml). The organic layer was again extracted with
HZO {30 m1) and the collected aqueous layers were then neu-
tralized with AcOH to pH 6. After standing in a refrigerator
for 24 h the colourless crystals were collected, washed with
H,0 and dried at 100°C.

1-(B-D-Ribofuranosyl)-2,4-quinazolinedione (16). Yield
3.8 g (85 %), m.p. 225°C, 1it.' ', m.p. 226-227°C.
Anal. calc. for C13H14N206 x 1/4 HZO (298.8): C, 52.26;

H, 4.89; N, 9.37. Found: C, 52.50; H, 5.32; N, 9.57.

6-Methyl-1-(B-D-ribofuranosyl)-2,4-quinazolinedione
(17). Yield 3.7 g (80 %), m.p. 230°C.

Anal. calc. for C14H16N206 (308.3): C, 54.54; H, 5.23;
N, 9.09. Found: C, 54.44; H, 5.34; N, 9.15.

7-Methyl-1-(B-D-ribofuranosyl)-2,4-quinazolinedione
(18). Yield 4.09 g (86 %), m.p. 255°C (decomp.).

Anal. calc. for CiaHqgNa0g x 1/2 H,0 (317.3): C, 53.00;
H, 5.40; N, 8.83. Found: C, 53.23; H, 5.09; N, 8.79.

6,7-Dimethyl-1-(B-D-ribofuranosyl)-2,4-quinazolinedi-
one (19). Yield 4.45 g (92 %), m.p. 240°C.

Anal. calc. for C15H18N206 (322.2): C, 55.90; H, 5.63;
N, 8.69. Found: C, 55.65; H, 5.57; N, 8.50.

6,7-Dimethoxy-1-(B-D-ribofuranosyl)-2,4-quinazoline-
dione (20). Yield 4.15 g (78 %), m.p. 220-222°C.

Anal. calc. for C,gH,gN,0g (354.3): C, 50.85; H, 5.12;
N, 7.91. Found: C, 50.35; H, 5.14; N, 7.75.

6-Chloro-1-(f-D-ribofuranosyl)-2,4-quinazolinedione
(gl). Yield 3.45 g (70 %), m.p. 232°C.
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Anal. calc. for C13H13C1N206 (328.7): C, 47.50; H, 3.99;
N, 8.52. Found: C, 47.38; H, 4.00; N, 8.48.

6-Bromo-1-(B-D-ribofuranosyl)-2,4-quinazolinedione (22).
Yield 4.93 g (88 %), m.p. 219-220°C.

Anal. calc. for C  H 3BrN,0, (373.2): C, 41.84; H, 3.51;
N, 7.51. Found: C, 41.79; H, 3.55; N, 7.45.

4-Thio-1-(2,3,5-tri-0-benzoyl-B-D-ribofuranosyl)-2-
quinazolones (23-29). General procedure. A mixture of sub-
stituted 1-(2,3,5-tri-0-benzoyi-B-D-ribofuranosyl)-2,4-qui-
nazolinedione (5 mmol) (9-15) and Lawesson's reagent (1.14 g,
2.81 mmol) in toluene (50 ml) was stirred under reflux for
20 h. After cooling to room temperature the solution was
partitioned between CHC1, (200 m1) and H,0 (150 m1). The
aqueous layer was again extracted with CHCI, (30 m1) and
the combined organic layers then dried over sodium sulfate,
filtered and evaporated to yield a solid foam. The crude
product was recrystallized from MeGH.

4-Thio-1-(2,3,5-tri-0-benzoyl-B-D-ribofuranosyl)-2-
gquinazolone (23). Yield 3.05 g (98 %), m.p. 182°C, 11t.11,
m.p. 180°C.

Anal. calc. for C34H26N208$ (622.7): C, 65.59; H, 4.21;
N, 4.50. Found: C, 65.11; H, 4.23; N, 4.52.

6-Methyl-4-thio-1-(2,3,5-tri-0-benzoyl~-B-D-ribofurano-
syl)-2-quinazolone (24). VYield 3.20 g (99 %), m.p. 187-

188°C.

Anal. calc. for C35H28NZOBS x 1/2 HZO (645.7): C, 65.10;

H, 4.53; N, 4.34. Found: C, 65.21; H, 4.40; N, 4.22.

7-Methyl-4-thio-1-(2,3,5-tri-0-benzoyl-8-D-ribofurano-
syl)-2-quinazolone (25). Yield 2.8 g (88 %), m.p. 183°C.
Anal. calc. for C,-H,oN,0,S (636.7): C, 66.03; H, 4.43;

357287278
N, 4.40. Found: C, 65.88; H, 4.52; N, 4.49,
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6,7-Dimethyl-4-thio-1-(2,3,5-tri-0-benzoy1-f-D-ribofu-
ranosyl)-2-quinazolone (26). Yield 1.85 g (57 %), m.p. 131-
133°C.

Anal. calc. for C36H30N208S (650.7): C, 66.45; H, 4.65;
N, 4.31. Found: C, 66.10; H, 4.71; N, 4.21.

6,7-Dimethoxy-4-thio-1-(2,3,5-tri-0-benzoyl-B-D-ribo-
furanosyl)-2-quinazolione (27). VYield 2.73 g (80 %), m.p.
197-198°C.

Anal. calc. for C36H30N201OS (682.7): C, 63.34; H, 4.43;
N, 4.10. Found: C, 63.36; H, 4.50; N, 4.01.

6-Chloro-4-thio-1-(2,3,5-tri-0-benzoyl-B-D-ribofurano-
syl)-2-quinazolone (28). VYield 2.53 g (77 %), m.p. 188°C.
Anal. calc. for ¢ _H,-.CIN,0,S (657.1): C, 62.15; H, 3.84;

34725 7278
N, 4.24. Found: C, 62.01; H, 3.98; N, 4.21.

6-Bromo-4-thio-1-(2,3,5-tri-0-benzoyl-B-D-ribofurano-
syl)-2-quinazolone (29). Yield 3.27 g (92 %), m.p. 204-
205°C.

Anal. calc. for Cu,H,eBrN,04 x 1/2 H,0 (710.6):
€, 57.47; H, 3.69; N, 3.94, Found: C, 57.67; H, 3.56;
N, 3.96.

4-Thio-1-(B-D-ribofuranosyl)-2-quinazolones (ig'§§)~
General procedure. A mixture of 4-thio-1-(2,3,5-tri-0-ben-
zoy1-B-D-ribofuranosyl)-2-quinazolone (1 mmol) (24-29) and
potassium carbonate (0.18 g) in dry MeOH (20 ml1) was stirred
for 20 h at room temperature. It was evaporated and the re-
sidue partitioned between H,0 (50 m1) and diethylether (50
ml). The organic layer was again washed with HZO (10 m1)

and the combined agueous layers were neutralized with 3N
hydrochloric acid to pH 5. The yellow precipitate was fil-
tered, washed with HZO and dried at 100°C.
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6-Methyl-4-thio-1-(B-D-ribofuranosyl)-2-quinazolone (30).
Yield 0.233 g (72 %), m.p. 228°C.

Anal. calc. for C,,H, N,0.S (324.4): C, 51.94; H, 4.97;
N, 8.64. Found: C, 51.40; H, 5.07; N, 8.45,

7-Methyl-4-thio-1-(B-D-ribofuranosyl)-2-quinazolone
(31). Yield 0.266 g (82 %), m.p. 231°C (decomp.).

Anal. calc. for C14H16N2053 (324.4): C, 51.84; H, 4.97;
N, 8.64. Found: C, 51.73; H, 5.00; N, 8.57,

6,7-Dimethyl-4-thio-1-(B-D-ribofuranosyl)-2-quinazolone
(32). Yield 0.253 g (71 %), m.p. 225-227°C.

Anal. calc. for C15H18N205 x 1 H20 (356.4): C, 50.55;
H, 5.66; N, 7.86. Found: C, 50.45; H, 5.61; N, 7.90.

6,7-Dimethoxy-4-thio-1-(B-D-ribofuranosyl)-2-quinazo~-
Tone (33). Yield 0.318 g (82 %), m.p. 204°C.

Anal. calc. for C15H18N208 X 1 H20 (388.4): C, 46.39;
H, 5.19; N, 7.21. Found: C, 46.46; H, 5.23; N, 7.19.

6-Chloro-4-thio-1-{B-D-ribofuranosyl)-2-quinazolone
(g&). Yield 0.241 g (70 %), m.p. 219°C.

Anal. calc. for C13H1301N2055 (344.8): C, 45.29;
H, 3.80; N, 8.13. Found: C, 45.,28; H, 3.85; N, 8.02.

6-Bromo-4-thio-1-(B-D-ribofuranosyl)-2-quinazolone (35).
Yield 0.32 g (82 %)}, m.p. 230°C.

Anal. calc. for C13H13BrN205S (389.2): ¢, 40.12;
H, 3.37; N, 7.20. Found: C, 40.09; H, 3.27; N, 7.10.

4-Amino-1-(B-D-ribofuranosyl)-2-quinazolones (36-41).
General procedure. A solution of 4-thio-1-(2,3,5-tri-0-ben-
zoyl-B-D-ribofuranosyl)-2-quinazolone (1.5 mmol) (24-29) in
saturated methanolic ammonia (50 ml) was heated in a sealed
bomb at 100°C for 18 h. After cooling, the mixture was eva-
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porated, the residue treated with CH2C12 (200 m1), filtered,
washed with a little CH2C12 and dried at 100°C to give the
crude material. Further purification was achieved by recrys-
tallization.

4-Amino-6-methyl-1-(B-D-ribofuranosyl)-2-quinazolone
(36). The crude material (0.46 g, 100%) was chromatogra-
phically pure. An analytical sample was recrystallized from
CH30H/H20 to give colorless crystals, m.p. 234-235°C.

Anal. calc. for C14H17N305 (307.3): C, 54.72; H, 5.58;
N, 13.67. Found: C, 54.28; H, 5.63; N, 13.52.

4-Amino-7-methyl-1-(B-D-ribofuranosyl)-2-quinazolone
(37). Yield 0.368 g (80 %), m.p. 235°C (decomp.).

Anal. calc. for C14H17N305 (307.3): C, 54.72; H, 5.58;
N, 13.67. Found: C, 54.17; H, 5.72; N, 13.52.

4-Amino-6,7-dimethyl-1-(B-D-ribofuranosyl)-2-quinazo-

lTone (38). Yield of chromatographically pure product 0.495 g
(98 %). An analytical sample was recrystallized from MeOH/
H20 to give colorless crystals of m.p. 221°C.

Anal. calc. for C15H19N309 x 1/2 H20 (330.3): C, 54.54;
H, 6.103 N, 12.72. Found: C. 54.65; H, 6.16; N, 12.68.

4-Amino-6,7-dimethoxy-1-(B-D-ribofuranosyl)-2-quinazo-

lone (39). Yield of chromatographically pure product 0.522 g
(96 %). An analytical sample was recrystallized from CH30H/
H,0, m.p. 229°C.

Anal. calc. for C15H19N307 x 1/2 HZO (362.3): C, 49.72;
H, 5.56; N, 11.60. Found: C, 50.06; H, 5.54; N, 11.80.

4-Amino-6-chloro-1-(B-D-ribofuranosyl)-2-quinazolone

(40). Yield of chromatographically pure product 0.487 g
(99 %). An analytical sample was recrystallized from CH30H/
Hy0, m.p. 220°C (decomp.).
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Anal. calc. for C13H14C1N305 (327.7): C, 47.64;
H, 4.31; N, 12.82. Found: C, 47.30; H, 4.46; N, 12.64.

4-Amino-6-bromo-1-(B-D-ribofuranosyl)-2-quinazolone
(41). Yield of chromatographically pure product 0.566 g
(99 %). An analytical sample was recrystallized from CH30H/
Hy0, m.p. 300°C (decomp.).

Anal. calc. for C13H14BrN305 x 1/2 H20 (381.2): C, 40.96;
H, 3.97; N, 11.02. Found: C, 40.96; H, 3.84; N, 11.12.
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