Sept. 1978

Formyecin Analogs. 1. Model Studies in the Preparation of an Isomer of 987

Formycin and Related Derivatives (s-Triazolo[4,3¢ | pyrazines)
S. W. Schneller*and J. L. May
Department of Chemistry, University of South Florida, Tampa, Florida 33620
Received March 6, 1978
The synthesis of a number of 8-substituted- and 3-methyl-8-substituted-s-triazolo|{4,3«a |-
pyrazines as model molecules for an isomer of formycin (ie., 8-amino-3-(B-D-ribofuranosyl)-s-
triazolo[4.,3a |pyrazine (2)) and some of its derivatives (including aglycone) is reported. The
C-8 substituents include amino (3a and 4a), chloro (3b and 4b), hydroxy (as the 8-ones 8aand
9a), mercapto (as the 8-thiones 8¢ and 9¢), hydroxylamino (3e and 4e), selenoxy (as the 8-
selenones 8d and 9d), methoxy (3g and 4g), and thiomethoxy (3h and 4h). Also described are
7-methyls-triazolo[4,34 |pyrazin-8(7/None (8b) and its 3-methyl derivative (9b) together with

imidazo[ 1,2 |-s-triazolo| 4.3« |pyrazine (10a) and its 3-methyl derivative (10b).

Complete

spectral data for all of these molecules is presented.

J. Heterocyclic Chem., 15,987 (1978)

In recent years a number of biologically effective C-
riboluranosyl nucleosides have been isolated from natural
sources (1) and have been of considerable value in bio-
mechanistic and chemotherapeutic studies.  One such
molecule is formycin (1) which is isomeric Lo adenosine
and owes its biological usefulness to its capability of sub-
stituting for adenosine in a variety ol the processes which
utilize this latter nucleoside (2). Stimulated by this for-
mycin/adenosine relationship we have undertaken a pro-
gram Lo seek more therapeutically beneficial C-nucleosides
related to 1 (3) while, simultaneously, developing mole-
cules which would add to the understanding of the active
site demands of adenosine specific enzymes, which could
be exploited in the design of agents to be employed for
enzymatic inhibitory purposes.

One aspect of this program is focusing on an isomer
ol 1 (i.e,, 2) in which the N4 and Czq atoms ol 1 have
been exchanged.  However, prior lo a synthesis of 2, it
was necessary to perform a variety of exploratory reac-
tions which would be crucial to the realization of 2 and
related molecules. Such investigations are described herein
commencing with the preparation of 3a, as the aglycone
analog of 2, and 4a, as a model compound for 2. Further-
more, other derivatives of 3 and 4 possessing C-8 sub-
stituents, which are known to render formycin related
compounds and purine derivatives biologically functional
(4), are also reported.

b,

c. X o
d. X =8l

e. X NHOTI
£.X Nl
g. X OCH,
h. X SCH,

Central intermediates to this study were 8-chloro- (3b)
and 8-chloro-3-methyl-s-triazolo|4,3-a ] pyrazine (4b).
These molecules were obtained by chlorinating 2,3-di-
hydroxypyrazine (8) (5) Lo 2,3-dichloropyrazine (68) (0)
and reacting this latter species with hydrazine to yield 7.
Treatment of 7 with triethyl orthoformate or triethyl
orthoacetale then availed 3b and 4b. Subsequently, am-
monolysis of 3b and 4b formed 3a and 4a, respectively,
while subjecting 3b and 4b to sodium hydroxide, thiourea,
hydroxylamine, and selenourea produced 3¢ and 4¢, 3d
and 4d, 3e and 4e, and 3f and 4f, respectively.

Ng\wx R'—N)J\r/N\N
l\/N K/N\(
R

5. N Y 0l gxeries R 1
6. X=Y=«l 9series R CH,
7. N NHAI,. a. N ORI
Yol b. \ O, R Gl
c. N S RN
d. X Se RO

Ingpection of the infrared spectral data for 3c and 4c
suggests (see Table 1) they exist predominantly in the keto
tautomers (8a and 9a) and, upon methylation, 3c/8aand
4¢/9a formed the 7-methylated derivatives (8b and 9b)
exclusively.  For correlation to 8b and 9b the isomeric
methylated systems (3g and 4g) were prepared from 3b
and 4band sodium methoxide. Onthe other hand, methyl-
ation of 3d and 4d yielded the 8-thiomethoxy derivatives
(3h and 4h) as evidenced by the disappearance of the
thione absorbance in the infrared spectra for 3b and 4h
which had prevailed in the spectra for 8¢ (1335 em™)
and 9¢ (1315 cm™!). This latter observation, therelore,
points to 8¢ and 9¢ as the principal tautomers for 3d and
4d. The isolation of 8b and 9b from 8a and 9a, yet
3h and 4h from 8¢ and 9¢ is merely a reflection of the
difference in nucleophilicities of the order S> N2> 0,
Extending these results to compounds 3f and 4f and con-
sidering the results of Townsend and Milne (7) with 7-
selenoxo-3-(B-D-ribofuranosyl)pyrazolo|4,3-d | pyrimidine
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Table II

Formyecin Analogs. I.

Sept. 1978

w e am NFHLOFF OO FF [= =2 V=2 S Nt O wWw w0 O VwWw — O N NAND DMy
=
6 Ff. wEE w555 5 s 5 5 o o 5 5 5
'l mn w - 0 MNMOoOAAXDI- O F - O N O WO OO @ MO N AN o D O (= I RO OODMMN —~ OO
» NO D~ S MW - O — ) D N N F N OO — e 00 E) B RN B i O I N ] (=20 S +r] NF OO Ol kO
hlm ~< NN N ANNANNNN BN A& N NN NN M [l B~ BN AN NN M [ B e p] [t B\ B~ p] NN MM NN
=
—la
PWQ, w N WD NFOWMDO NP O o <F < QOMNMVY < F v HFooma OO ORF FOm e ]
a87 10 — - 0 O — O WO 0 N e P g N MmO 3/0.6671 M VO NS —O NN OO — O\ O -~ N -
i 3
g
o
SQ{U\ wx 4\nh L L oL -~ = <€ T L S = = -~ Lz = =
o » am -ss w NN w [ w o wn w) —Hll” w wr wn w w
S @ mn [Te 2 o BN = I 1] SV OMNMANOE OO O <= WO WLWOM N 00 NN F O MY < m
nm N WY~ N IN O —~IN O~ —_ WO =S NO 0 DO DO N O — O O [ I i ] m - D
aN ~< [~ I Y I A | NANANANNAN NN Ny NN NN N NNAN NN ANANAN Ao o N MmMmM NN [t B B ]
[V ]
(™
25
L w OHIN R F OO NININA NOO Fm TV AALCN FOM O™ 10~ A] [ IR == R e o B T SN I o DO ON o o~ < O
o [~ FN OO N OO <N < <~ 91323336 WO O —~ OO NOO -~ N D S == 00 00N
=5
i I
-
53 Ry, 285% <5 fns 5 5% 5 s5% « 5 5~ s 5 3
B3 EE FOoN~®m I ON OO MDA O OOM VW d F I~ e 1o BVODY O N MmO Do
[ MM O N O] WO O~ 1IN OO O D -0 20 DO DD o~ e DN NSO ONF O
‘= ~< NANANANN NANANNNM NN NI NN NN NN NN NN MMM NN Mm NN M NNy
g
a=]
g . —~ o~ . o
Q ax o 0 Q & % & & %w
& < » = = = S = <
S 3 g ™ <
3

‘uonjdiosqe dnoud [Ayipw 2-5 ay) sjuasaxdas sty (1) “(90¥
9 18 J9{8uls  219m suojoad [Ayjaw-g 3y} I[Iym 69 ¢ 18 19|8urs v st paseadde g-1 Juaajos siy) ur) 90’'g ¢ pue 1y, 9 s19|qnop uoyoud suo jo ared v awredaq uondiosqe siy) JuaAjos
SE IPIXOJMS[AYI2UNpoLIajnapexat u (1) ‘uoleIpAY Jo owr G'() Sassasso (Y) "pazurapeseyd A[ny jou sem Inq (1) pequasap A[juadal u29q sey g punoduioy) (8) ‘uonesphy jo
sjow (1 s3ssassod (3) ‘(g pue Yg‘yp ye By Bg)s3aduis oduns 1o @ pueeg) s193uts peoaq sy a1am suondiosqe dnoid ((f) -9 10) g-7) a4, “pe P EoION LN UT 9] duls
© 0] pa0sa[eod A3y} 313y m ygy pue byy 105 1da9Xa (211 ¢ '0o = [) s1a[qnop |[& 2a9m suondiosqe g-1 pue ¢-j] 3y pue s3ajaurs [[e 21om suondiosqe dnoad g sy, (2) ‘pdepuels [euayul
e S QUE[IS[AYIdDWEN I YiIm (APIXOJNSIAIAWIPOLIAINaPEXaY Ul pauio)iad a1am atym qp pue gg 1de0xa) JUsA[0S SE PIo® d11aarosonjn Ul (p) “s1afjed apiwiolq wnssejod passaid
-Wod sy (9) [ouedoid-z 1 :493em ‘A LIOYID [AYINIP YIIM PIYsem ‘7] ‘[oueylow [y :uoneatjund I0j WalsAs JUaA[Og (q) -o8uea uonisodwodop = -d'p pue uonisodworap yum
Bunppw = 'p aue sadues amyeradwa) ay) Fuimefjoy sjoquids ayy ‘(sfueio Yioq) (pg) j7 Pue (pg)JE pur ‘(mojak yioq) (%) py put (og) pg 1d3oxa ym jje—io]0od amfjeisir) (e)

29°L (c1'¥¢) (10°¢) (2g'19)

Nere 8L S0'¢ (0=0) 0891 I 2y 16 1318 OYNBHLD (m)oog < 152 96
8L (61°28) 60'%) (€o'gp)

0 1ge e 69°6 (0=2) 0891 ra Ry £0¥ 00°8Y 0"N°H?D (M) oog < £ q8
(LT'18) Fsy) (25°9%)

e 618 10°¢ (0=2) 0091 60°'1€ LYy 59°9¥ SYNSHLD (891291 L8 Uy

dnoig g-H 9 H S H dnoig ¢ a N H 9) (@) (») %
(3)(p) g ursiyyg Eorwayy (0} (;.um) 3 (punoy) paremorey) B[N0 4 2, W PILA punoduwion
ve( 1wy o), sas{jeuy

saurzed&d | o-¢*pJojozru-s-painjusqusiq-g g pue -paymnsqug-g

(panunuon) | aqe],

3.76

307 sh



990

Compound

3f (8d)

4f (9d)

3y

49

4h

8b

9%

Table II (continued)

Ultraviolet Absorption Spectra for the
s-Triazolo[4,3-a | pyrazines (3, 4, 8, 9 and 10)

pH1
A max
nm

213
291
386

217
286
387

2128
239 sh
248 sh
256 sh
267 sh
278
287 sh
299 sh

217
242 sh
249 sh
258 sh
269 sh
283
291 sh
301 sh
207
257
305 sh
314
326 sh

210
259
305 sh
318
332 sh

215.5
250 sh
257 sh
266 sh
282
219
251 sh
258 sh
267
282 sh

log e

4.33
3.72
3.84

4.27
3.66
3.84

4.26
3.41
3.50
3.55
3.62
3.70
3.53
3.48

4.31
3.56
3.61
3.65
3.68
3.76
3.75
3.59
4.42
3.96
4.09
4.13
4.00

4.42
3.97
4.02
4.08
3.93

4.39
3.76
3.81
3.84
3.90
4.25
3.70
3.75
3.76
3.75

Water
Amax loge
nm
213 4.35
262sh  3.58
312 3.77
332sh  3.69
382sh  3.52
217 4.31
305 3.65
385 3.80
212 4.29
240 sh  3.39
246 sh  3.46
255sh  3.55
266sh  3.64
278 3.71
286 sh  3.69
301sh  3.39
217 4.41
247sh  3.52
261 sh  3.62
271sh  3.69
282 3.76
287sh  3.74
304sh  3.47
208 4.44
250sh  3.90
257 3.97
262sh 393
305sh 411
313 4.14
325sh  4.00
210 4.49
259 4.01
291 sh  3.92
307sh  4.00
317 4.08
331sh  3.87
216 4.08
249sh  3.43
257sh  3.48
267sh  3.51
283 3.57
220.4 4.24
250 sh  3.57
258 3.61
267 3.62
285 3.67

S.W. Schneller and J. L. May Vol. 15
10a 204sh 416 209sh 4.39 212sh 417
214sh  4.32 225 4.50 219sh  4.37
220 4.38 231 3.47 225 4.49
226 4.37 246 3.90 231 4.46
231sh 421 268sh 3.87 246 3.89
pH1L 241sh 393 277 392 269sh  3.86
Amax  loge 262sh 385 290 3.76 279 3.91
L] 277 3.95 290 3.76
2122 .4.32 290sh  3.74
255sh  3.74 10b 221 4.37 220sh 4.38 220sh 4.38
292sh  3.70 226sh 436 227 4.51 226 4.51
317sh  3.72 235sh  4.20 233 449 233 4.48
344 3.82 244sh  4.03 247 393 246 391
915 ¢ 277 391 269sh 384 269sh 3.83
j;f)?h 1‘52 267sh 388 281 389 280 388
8 ) .
231 sh  3.98 299sh  3.69 293 3.74 292 3.73
265sh  3.79
275 3.80 it can be assumed that 8d and 9d are the preferred tauto-
287sh  3.76 mers for these derivatives.
353 3.54 A cartionl o A
particularly valuable feature of formycin is its in
:213 4.26 trinsic fluorescence properties (2). As might be anticipated
i E R with the model studies described here, 3a and 4a, as well
249 sh  3.48 . i )
255 sh  3.54 as the tricyclic molecules 10a and 10b which are aglycone
266 sh  3.63 systems structurally related Lo the fluorescent 3,N%-ethen-
278 3.70 ocylidine (8) and |, N®-ethenoadenosine (9), did not dis-
286sh  3.68 lay any {luorescence spectral properties.
302sh  3.36 s 3 S
N
217 438 3 )\rN
247 sh  3.51 N “ N
258sh  3.61 XN~
269sh  3.68 g
281 3.75 10a. RN
289 sh  3.73 b Koo
4 sh 3.46 EXPERIMENTAL
210 4.35 All melting points were obtained on a Mel-Temp melting point
258.5 4.15 apparatus and are uncorrected. Ir spectra were recorded as com-
270 sh  4.06 pressed potassium bromide pellets on a Beckman AccuLab 3
291sh  4.04 spectrophotometer. The uv’ spectra were performed on a Perkin
304sh 4.12 Elmer 200 spectrophotometer and the fluorescence spectra on a
312 4.15 Perkin Elmer 512 spectrophotometer. The pmr spectra were
320sh  4.06 obtained on a Varian EM-360 spectrometer and are reported in
212 4.42 parts per million downfield from tetramethylsilane as an internal
258 4.01 standard. The pmr spin multiplicities are indicated by the symbols
291 sh  3.92 s (singlet), d (doublet), and m (multiplet). Elemental analyses
306sh  4.06 were conducted by Galbraith Laboratories, Knoxville, Tennessee.
316 4.09 2,3-Dichloropyrazine (6).
33Lsh 387 Via a modification of two reported procedures (6) a solution
2165 4.35 of 1 g. (8.9 mmoles) of 5(5) in 3.9 ml. (27 mmoles) of phenyl-
251sh  3.73 phosphonic dichloride was heated at 150-170° for 2 hours. The
257sh  3.77 solution was cooled to room temperature and then poured over
267sh  3.83 80 ml. of ice water, neutralized with 30 ml. of 1 N sodium
283 3.86 hydroxide, and extracted with ether (4 x 100 ml.). The combined
2920 4.24 ether extracts were dried over anhydrous magnesium sulfate and
249 sh 357 then evaporated on a rotary evaporator to a red oil which was
258 3.62 distilled in vacuo (6a) to yield 6 (1.36 g., 100%) as a clear liquid;
267 3.63 pmr (neat): & 8.5 (s, 2 H, aromatic Il).
285.5 3.68

3-Chloro-2-hydrazinopyrazine (7).
2,3-Dichloropyrazine (6) (1 g., 6.7 mmoles) was dissolved in
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2 ml. of 95% ethanol and to this was added, dropwise and with
stirring, 1 ml. of 95% hydrazine. During the addition of the
hydrazine the solution became quite warm and yellowish crystals
began to precipitate. Following cooling of this mixture in an
ice bath, the resultant material was isolated by filtration, washed
with cold aqueous ethanol to yield 7 (0.62 g., 66%) which was
recrystallized from ethanol as colorless crystals, m.p. 152-153°;
pmr (hexadeuteriodimethylsulfoxide): & 4.31 (s, 2 H, NH;), 7.5
(d,]J =1 Hz, 1H, H-5 or H-6),8.01(d,] = 1 Hz, 1 H, H-5 or H-6),
8.2(s,1 H, NH); ir 3270 (NH) em™!.

Anal. Caled. for C4HsCINg: C, 33.23; H, 3.49; N, 38.76.
Found: C, 33.38; H, 3.78; N, 38.94.

8-Chloro-s-triazolo[4,3a ] pyrazine (3b) and 8-Chloro-3-methyl-s-
triazolo{4,3-a ] pyrazine (4b).

To a solution of 24 ml. of triethyl orthoformate (for 3b) or
27 ml. of triethyl orthoacetate (for 4b) in 75 ml. of dry (calcium
chloride) xylene was added either 7.93 g. (54.8 mmoles) of 7 for
3bor 9 g. (62.2 mmoles) of 7 for 4b and the resulting mixture
refluxed for 3 hours. After the reflux period, the solution was
evaporated to dryness on a rotary evaporator and the residue
purified and characterized as 3bor 4bas described in Tables | and
II.

8-Aminos-triazolo[4,3a ] pyrazine (3a) and 8-Amino-3-methyl-s-
triazolo{4,3a ] pyrazine (4a).

To a solution of 60 ml. of anhydrous methanol containing
35 ml. of anhydrous ammonia was added 2 g. of 3b(12.9 mmoles)
or 2 g. of 4b (11.9 mmoles) and this mixture then heated in
sealed reaction vessel at 125° for 24 hours. After cooling and
opening the reaction vessel and allowing the excess ammonia to
evaporate at room temperature, the remaining methanolic solu-
tion was filtered to isolate the precipitated material. This product
and that obtained from evaporation of the filtrate were combined
and purified and characterized as 3a or 4@ in the manners des-
cribed in Tables I and II.

s-Triazolo[4,3a] pyrazin-8(7H)one (8a) and 3-Methyl-s-triazolo-
[4,3a]pyrazin-8(7H)one (Sa).

To a solution composed of 5 ml. of 25% aqueous sodium
hydroxide and 32 ml. of methanol was added 2 g. of 3b(12.9
mmoles) or 4b (11.9 mmoles). The mixture was then refluxed
for 3 hours, cooled to room temperature, and neutralized with
concentrated hydrochloric acid. The white precipitate which
formed at this time was isolated by filtration and characterized
as 8aor Ba(see Tables I and I]).

s-Triazolo{4,3-a ] pyrazin-8(7H)thione (8) and 3-Methyl-s-triazolo-
(4,3 ] pyrazin-8(7H)thione ().

To 57 ml. of methanol was added 2 g. of 3b(12.9 mmoles)
or 4b(11.9 mmoles) followed by 2 g. (26.3 mmoles) of thiourea.
This mixture was refluxed for 10 minutes, cooled in an ice bath
and the resultant yellow powder isolated by filtration and washed
with cold methanol. The purification and characterization of this
material as 8 or 9 is summarized in Tables I and II.

8-Hydroxylaminos-triazolo[4,3.a ] pyrazine (3e) and 8-Hydroxvl-
amino-3-methyls-triazolo{4,3a ] pyrazine (4e).

Hydroxylamine hydrochloride (0.81 g., 12 mmoles for 3eand
1.72 g, 24.8 mmoles for 4e) was added to methanol (25 ml. for
3e) or ethanol (30 ml. for 4€) followed by dry triethylamine
(1.6 ml. for 3e and 3.5 ml. for 4e). In turn, 3b(1 g., 6.5 mmoles)
or 4b(0.71 g., 4.2 mmoles) was added to this and the mixture
refluxed (25 minutes for 3e and 2 hours for 4e) and, following
this period, the solution was cooled and the resultant precipitate
isolated by filtration and washed with cold methanol. This ma-

. acetic acid):

Formycin Analogs. I. 991

terial and that obtained from evaporation of the alcoholic filtrate
were combined and purified and characterized as 3e or 4e as
described in Tables I and II.

s-Triazolo[4,3a ] pyrazin-8(7H)selenone (8d) and 3-Methyl-s-tri-
azolo[4,3-a ] pyrazin-8(7H)selenone (9d).

In a manner analogous to that for the synthesis of 8 and &,
0.85 g. (6.9 mmoles) of selenourea (10) with 1 g. of 3b (6.47
mmoles) or 4b(5.93 mmoles) in 30 ml. of methanol produced
8d or 9d (see Tables I and II) following a 30 minute refiux period.

7-Methyl-s-triazolo{4,3.a Jpyrazin-8(7H)one (8b) and 3,7-Dimethyl-
s-triazolo[4,3-¢ ] pyrazin-8(7H)one (9b).

Methyl iodide (2 g., 14 mmoles) in 15 ml. of 1 N potassium
hydroxide solution was stirred at room temperature for 5 minutes
and to this 1 g. of 8a(7.35 mmoles) or 9 (6.66 mmoles) was
added. The resultant mixture was stirred at room temperature
for 10 hours, cooled in an ice bath, and the precipitated material
isolated by filtration and found to be 8b or Sb as presented in
Tables I and II.

8-Methoxys-triazolo{4,3-a Ipyrazine (3g) and 8-Methoxy-3-methyl-
s-triazolo{4,3.a ] pyrazine (49).

Compound 3b (2 g., 12,9 mmoles) or 4b (1 g., 5.9 mmoles)
was added to a freshly prepared sodium methoxide solution (0.9
g., 0.039 g.-atom of sodium in 40 ml. of absolute methanol for
3k 0.4 g.,0.017 g.-atom of sodium in 20 ml. of absolute methanol
for 4b) and the mixture refluxed for 1 hour. Following this
period, the solution was cooled in an ice bath and the precipitated
material isolated by filtration and combined with an additional
amount of product obtained from partial evaporation of the
methanolic filtrate. This solid was purified and characterized as
3gor 4gin the manners presented in Tables [ and II.

8-Methylthio-s-triazolo[4,3a]pyrazine (3h) and 3-Methyl-8-methyl-
thios-triazolo[4,3.a ] pyrazine (4h).

In a manner analogous to that used in preparing 8band 9b,
8 (1 g., 6.6 mmoles) and % (1 g., 6 mmoles), when placed in 15
ml. of 1 N potassium hydroxide solution containing 1 g. (7
mmoles) of methyl iodide, yielded 3h and 4h, respectively, as
described in Tables I and II.

Imidazo[1,2¢ ]<s-triazolo[4,3-a ] pyrazine (10a).

Bromoacetaldehyde diethyl acetal (2.62 g., 2 ml., 13.3 mmoles)
and 1 g. (7.4 minoles) of 3a were placed in 30 ml. of water. This
mixture was then heated under reflux for 4 hours, cooled to room
temperature, neutralized with 25% sodium hydroxide solution,
and evaporated to dryness on a rotary evaporator. The brown
residue was dissolved in methanol and this solution treated with
petroleum ether to produce a precipitate/which was isolated by
filtration, redissolved in methanol, treated’ with decolorizing char-
coal, and reprecipitated with petroleum ether to give 1.17 g. of
ayellow compound. This solid was subjected to column chromato-
graphy (silica gel using chloroform-methanol (4:1) as the eluent)
to produce 0.51 g. (44%) of crude 10a Subsequent recrystalliza-
tion first from methanol-2-propanol (1:4) followed by absolute
ethanol gave 10a as white crystals, m.p. 247-248°; pmr (trifluoro-
& 8.45 (m, 4 H, H-5, H.6, H.8, and H-9), 9.86 (s,
1 H, H-3); ir (potassium bromide): 1523 (C=C) cm™!,

Anal. Caled. for C7HsNg: C, 52.83; H, 3.17; N, 4.1.00.
Found: C,52.79; H, 3.24; N, 44.08.

3-Methylimidazo(1,2g]s-triazolo[4,3-a] pyrazine ( 10b).
Bromoacetaldehyde diethyl acetal (2.62 g.,2 ml., 13.3 mmoles)
and 1 g. (6.7 mmoles) of 4a were mixed together in 30 ml of

water and heated at 70-80° (oil bath) for 4.5 hours. At this point
more bromoacetaldehyde diethyl acetal (1 ml) was added and
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the temperature of the reaction raised to 105° (oil bath) and
held at this point for 1 hour. The solution was then cooled in an
bath and the precipitated material isolated by filtration and washed
with cold water. Recrystallization of this material from methanol
yielded white crystals of 10k m.p. 337-338° dec., in 48% (0.56 g.)
yield; pmr (trifluoroacetic acid): 6 3.2 (s, 3 H, CH3), 8.3(d, 4 H,
H-5, H-6, H-7, and H-8); ir (potassium bromide): 1580 (C=C)
em™!,

Anal. Caled. for CgHsNg: C, 55.49; H, 4.07; N, 40.44.
Found: C, 55.35; H, 4.11; N, 40.59.
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