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The reaction of o-phenylenediamine with a 3-ketoacid, leads in most cases to quinoxalinones. Their struc-
ture has been determined as well as that of their corresponding hydrazones. The reaction of hydrazine with
these quinoxalinones gives dihydropyridazino[3,4-b]quinoxalines, the structure of which has been ascertain-
ed. It has been shown that among the six possible formulas, the only 1,2-dihydre structure fits with the spec-
troscopic data. On the contrary, N-substituted o-phenylenediamines lead to 2,10-dihydro derivatives. The
electrochemical behavior of the 2,10-dihydro-10-methyl-3-phenylpyridazino[3,4-b]quinoxaline has been inves-
tigated. It has also been shown that the 3,4,6-trichloropyridazine reacts with o-phenylenediamines to give
5,10-dihydropyridazino[3,4-b]quinoxalines. These compounds can be oxidized to give the new heterocycle
pyridazino[3,4-b]quinoxaline.
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Although no pyridazino[3,4-b]quinoxaline has ever been Structure of Quinoxalinones 1.
described, the dihydropyridazino[3,4-b]quinoxalines
which evidence a tuberculostatic activity have been dealt
with in several papers [1-7]. The aim of the authors is to
find a riboflavin antagonist. Riboflavin is a major growth

material for many microorganisms. Worthwhile routes for g
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The general preparation of these compounds involves
the condensation of an o-phenylenediamine with a §-keto-
acid or with a B-ketoester [1,2,3] and references therein.

which the geometry of the riboflavin molecule is maximal- 2
ly retained and ways by which the molecule is deeply
changed for example by substitution of the pyrimidine
ring by a pyridazine ring. This corresponds to pyridazino-
(3,4-blquinoxalines.

The structure of the dihydro compounds has not been
established with certainty, although it is clearly of some
importance in relation to the interesting pharmacological

In solution, these quinoxalinones overwhelmingly exist
in the enol form E (no ketonic form can be detected).
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activity of these derivatives. This paper aims at determin-
ing the structure of the different dihydro compounds and
describes the preparation of pyridazino[3,4-b]quinoxal-
ines.
1,2-Dihydropyridazino|3,4-b]quinoxalines (3).

Thus, for 1a and 1b, no signal is observed for -CH,-CO-
between 3.5 and 4.5 ppm, while a one proton singlet is ob-
served at 6.80 ppm (la) and 5.98 ppm (1b) for

The first dihydropyidazino[3,4-blquinoxaline has been
prepared by Bodforss [1] by reaction of 2-phenacylquinox-

alin-3-one (la) with hydrazine. The same procedure has
been applied later on to other quinoxalinones [2,3,4].

In order to obtain more characteristic nmr spectra,
quinoxalinones with methyl groups on the 6- and 7-posi-
tions have been utilized. The cyclization with hydrazine
leads to dihydropyridazino[3,4-b]quinoxalines with methyl
groups on the 7- and 8-positions as in the case of flavins.

-CH=C(OH})- (Table 1).
Hydrazones.

In ethanol, the reaction of hydrazines R,NH-NH, with
quinoxalinones leads to an hydrazone 2 as shown below in

the case of la with hydrazine and 1¢ with methylhydraz-
ine.
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The nmr spectra of 2a and 2¢ show that, in solution,
these compounds exist as hydrazone (the ene-hydrazine
form cannot be detected). Besides, the two protons of the
methylene group are non-equivalent. Two doublets are ob-
served which could be due to a restricted rotation of the
side chain.

Structure of Dihydropyridazino[3,4-b]quinoxalines (3).

The reaction of hydrazine with quinoxalinones 1 in eth-
anol-acetic acid solution (or in acetic acid for 2) leads to di-
hydropyridazino[3,4-b]quinoxalines 3 for which different
structures have been proposed, although no really convin-
cing argument has ever been given.

In view of the many isomers of the dihydrogenated ni-

“trogen heterocycles dihydroquinoxalines [8], dihydropyr-

ido[2,3-b]pyrazines [9], dihydropyridotriazines [10], _the
following structures can be anticipated:
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Let us first consider compound 3d (R = R’ = CH,) the
nmr spectrum of which is given in Table 2. A -CH,- group
would give a singlet between 6 = 3 and 4 ppm,; after addi-
tion of deuterium oxide no signal can be observed in this
part of the spectrum, thus structures I and II can be ex-
cluded. Furthermore, the H, and H, protons being equiva-
lent, structures III and V can be excluded. In order to dis-
criminate between structures IV and VI, it must be re-
marked that IV has a quinoxaline structure while VI is si-
milar to 4 and 3. In both of these compounds the aromatic
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protons give an AA’BB’ pattern, between 6.06 and 6.70
ppm for 4 and between 6.1 and 6.5 ppm for 5 [11]. The va-
lues of these chemical shifts are noticeably lower than that
of the protons of benzene (6 = 7.23 ppm). Indeed, in these
compounds the structure of the benzene ring is similar to
that of an N,N'disubstituted o-phenylenediamine; it is
well known that in a benzene ring the electronic effects of
the amino groups on the ortho and meta protons amount
to a shielding of several tenth of ppm, thus, the protons of
o-phenylenediamine present a singlet at 6.70 ppm. Thus, if
3d had structure VI it should present for Hy and H, a sing-
let between 6 and 7 ppm; besides similar chemical shifts
should be observed for H,, H, and H, which is not the
case. The benzene protons of quinoxalines lie between 7
and 8.2 ppm, the exact value depending on the nature of
the substituents on the pyrazine ring. As the chemical shift
of Hy and H,y is 6 = 7.22 ppm, one can conclude that the
only structure IV is in agreement with the nmr spectrum.
This conclusion is reinforced by the chemical shift of the
H, and H, protons of 8b (6 = 6.24 ppm) (R = C, R’ =
CH,) which, as we will see later on, posseses structure VI.

The same conclusion can be reached with 3b: the benz-
ene protons present an AA'BB’ pattern with a chemical
shift larger than 7 ppm and the chemical shift of H, is
close to that of the same proton in 3d. In the same way the
benzene protons of 3a and 3¢ are situated at positions
higher than 7 ppm. Thereof, it appears from the above
results that the reaction of hydrazine with quinoxalinones
leads most generally to 1,2-dihydro derivatives.

The reaction of monosubstituted hydrazines with quin-
oxalinones 1 leads to dihydropyridazino[3,4-b]quinoxa-
lines substituted on nitrogen N, [6]. The authors [6] have
assigned structure III to the product they obtain. We have
reacted methylhydrazine with quinoxalinone 1c. The nmr
spectrum of 3f obtained in this reaction (Table 2) is very
similar to that of 3c. In view of the similarity of the spectra
and the preparations of 3¢ and 3f we propose for 3f as for
3c a structure of type IV. Besides, would the structure of
3f be that given in [6] one should observe for H, a signal
with 6 < 7 ppm-in the case of quinoxalinone l¢, H, close
to the sp?® hybridized N, presents a signal at 6 < 7 ppm
while H; close to the sp? hybridized N, is observed at 6 =
7.27 ppm.

2,10-Dihydropyridazino[3,4-b]quinoxalines (6).

The reaction of an N-substituted o-phenylenediamine
with a B-ketoacid or a B-ketoester leads to N-substituted
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Table 1
NMR Data for la-le
(Solvent DMSO-d)
s ‘R1
)
R C’o
)* C=C-R
H OH
Compound R R’ R, H, 5-H 8-H R’ R N-R, 0-H [a]
la CH; H H 6.80 (s) 7.0-8.15 (m) 11.85 [a] 13.81
1b CH, H H 5.98 (s) 6.6-7.4 (m) 2.17 (s) 11.75 [a] 12.83
1c CH; CH, H 6.78 (s) 7.27 (s) 6.92 (s) 2.21 (s) 7.4-8.1 (m) 11.90 [a] 13.83
1d CH, CH, H 5.93 (s) 7.04 (s) 6.77 (s) 2.14 (s) 2.16 (s) 11.67 [a] 12.98
1e C.H, H CH, 6.85 (5) 7.15-8.20 (m) 3.60 () 13.87
[a] Exchanged with deuterium oxide.
Table 2
NMR Data for 3a-3f
(solvent DMSO-d,)
REA :1
Kk
7 ~
R 3 N ./, R
Compound R R’ R, N,-R, N,-H [a] R R’ 6-H 9-H 4-H
3a CH, H H 4.1 br s (2H) 7.28.1 m OH)
3b CH, H H 4.0 br s (2H) 2.32 s (3H) 7.0-7.6 AA'BB’ pattern (4H) 6.60 s (1H)
3¢ C.H, CH, H 42brs(@@H)  7.281m 2.32 s (6H) 7.28.1 m
3d CH, CH, H 4.0 br s (2H) 2.3 s 9H) 7.22 s (2H) 6.52 s (1H)
3f C.H, CcH, CH, 1265 brs 1H)  7.280m 2.32 s (6H) 7.28.0 m
4.34 s (3H)
[a] Exchanged with deuterium oxide.
Table 3
NMR Data for 9a, 9b, 10a and 10b
(Solvent DMSO-d,)
H
[ "3 ¢
R A N”zcj/\‘"jr; DMso_ ]gﬁ"m HC!
Rw » A b'l
|!| H
9a:R=H 10a: R:H
9b: R'z CH 10b: R=CHj
N;-H [a]
Compound 4-H 10-H 13-H R’ N;-H* [a] NH,* [a] Compound 4-H 6-H 9-H R’ N,-H
9a 6.08 s (1H) 6.4-7.3 m (4H) 8.83 br s (1H) 5.2 br s (2H) 10a 6.05 s (1H) 6.66 s (4H) 8.01 br s (2H)
9b 6.10 s (1IH) 6.68s(1H) 2.10s(3H) 8.67 brs(1H) 48brs (2H) 10b 595s (1H) 6.38 s (2H) 1.97 s (6H) 11.6 br s (2H)
6.81 s (1H) 2.15s(3H)
[a] Exchanged with deuterium oxide.
quinoxalinones which react with hydrazine to give dihy- structures, the authors have considered A as the most like-
dropyridazino[3,4-b]quinoxalines, the structure of which ly on the basis of the obtention of a monoacetylated deri-

has not yet been proved [2]. Among the three possible  vative, the uv spectrum and the colour.
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See.

Structure.

We have prepared compound 6 and recorded its nmr
spectrum. It allows us to exclude unambiguously struc-
tures A and B. Indeed, after addition of deuterium oxide,
no signal can be observed between 3 and 4 ppm indicating
the absence of a CH, group in the 4-position which rules
out structure B. As concerns structure A it would be simi-
lar to that of a 5,10-dihydrophenazine with hydrogens or
alkyl groups on the 5- and 10-positions. For such com-
pounds the nmr spectrum of the benzene protons appear
as a multiplet, the chemical shifts of which are always bet-
ween 6 and 7 ppm. For example 5,10-bis-n-propyl-5,10-di-
hydrophenazine presents an AA'BB’ pattern between 6.06
and 6.70 ppm. If 6 had structure A one should observe a
multiplet between 6 and 7 ppm for the H,, H,, H, and H,
protons while no signal is observed below 7.15 ppm.

Thus, only structure C can account for the nmr spec-
trum and 6 must be a 2,10-dihydro compound.

Electrochemical Reduction of 2,10-Dihydro-10-methyl-3-
phenylpyridazino[3,4-b]quinoxaline (6).

In hydroorganic medium the 1,2-dihydro derivatives
cannot be reduced. But 6 presents between pH 0 and 8 (di-
methylformamide 30%) a polarographic wave which is pH
dependent: E,, (v) = —1.05-0.058 pH. The height of this
wave is close to 4F/mole between pH 0 and 4; at pH higher
than 4 this wave decreases and disappears at pH > 8. A
preparative electrolysis at pH 1.60 furnishes the

Vol. 22

1,2,4a,5,10,10a-hexahydro-10-methyl-3-phenylpyridazino-
[3,4-blquinoxaline (7).

) the

£ S

N CeHs g H CeHs
¢ 7

The structure of 6 is similar to that of flavines; these
compounds give rise to a redox system with the 1,5-dihy-
drogenated compound [12]. The flavines are easily reduc-
ed, as an example the two electrons wave of riboflavin is
observed at E,, = —0.45 V at pH 7[12].

In the case of 6 two reduction mechanisms can be
thought of: either the successive reduction of two C=N
double bonds, or a reduction similar to that of flavines
followed by a transposition and a second reduction.

The first hypothesis is unlikely since a single polarogra-
phic wave is observed it would imply that the product ob-
tained after reduction of the first C=N double bond be
more easily reduced than the starting compound.

In the second case, the first step is analogous to the re-
duction of flavines, it is followed by a transposition as al-
ready observed in the case of many compounds with a
-N=C-C=N- group [8,9,12] and references therein.

_ 242H; ¢=C- —=-C-C-

_HN NH— -HN N

1%e transposed compound is then reduced to 7. Two
different transpositions are possible either a —1,5 —
~1,10a ora 1,5 — —4a,5 isomerization. The first possibi-
lity is more likely as the transposed compound present a
C=N double bond conjugated with a C=C double bond
which is not the case of the second possible transposition.

Thereof we propose the following mechanism:

Table 4

NMR Data for 8a, 8b, 11a and 11b

z-X

Cl‘z 07

R’ IN§N
R’ NN ,Hsousn

8a:R'zH
8b: R': CH,
Compound 4-H 6-H 9-H R’
8a [a] 5.72 s (1H) 6.2-6.75 s (4H)
8b [a] 5.83 s (1H) 6.24 s (2H) 1.95 s (6H)

L

110 : R’:H
b R'=CH,
Ns-H N,o-H [c] Compound 4-H 6-H 9-H R’
9.2 s (2H) 11a 8.36 s (1H) 7.6-8.3 m (4H)
9.9 s (2H) 11b [b}] 8.34 s (1H) 7.98 s (1H) 2.63 s (6H)
8.15 s (1H)

fa] Solvent DMSO-d,. [b] Solvent deuteriochloroform. [c¢] Exchanged with deuterium oxide.
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The voltammogram of 6 (Figure 1) supports this mecha-
nism. In dimethylformamide, in the presence of phenol a
voltammogram of 6 between —0,2 V and —2,4 V shows a
cathodic peak at —2.20 V and an anodic peak at —0.36 V
on the reverse scan. This is an agreement with the struc-
ture of 6’ similar to that of the easily oxidized 1,5-dihydro-
genated flavines.

5,10-Dihydropyridazino[3,4-b]quinoxalines (8).

The reaction of 3,4,6-trichloropyridazine with o-phenyl-
enediamine furnishes a dihydropyridazino[3,4-b}quinoxal-
ine [5,6,7] of unproved structure. For the same reasons as

above we used 4,5-dimethyl-o-phenylenediamine as a start-
ing material.

R NHz Ci y Cl
’ 3 I
R NH, / c|
-HCl
CY NNl
H

Pyridazino[3,4-b]quinoxalines and Their Reduced Derivatives 1523

The nmr spectrum of the compound obtained in this
way 8b (Table 4) clearly shows that it is a 5,10-dihydro de-
rivative i.e. a structure of type VI. Indeed, H, and H, are
equivalent and the chemical shift of the singlet lies bet-
ween 6 and 7 ppm.

During the preparation of 8 an intermediate 9 is isolat-
ed; its structure [5] is in agreement with the nmr spectrum
(Table 3). In dimethylsulfoxide this intermediate under-
goes a quantitative cyclization to give 10, the hydrochlor-
ide of 8. This observation allows us to improve the yield of
8 starting from 3,4,6-trichloropyridazine.

Preparation of Pyridazino[3,4-b]quinoxalines.

We tried, without success, to oxidize the 1,2-dihydropyr-
idazino[3,4-b]quinoxalines 3 either by reaction of manga-
nese oxide in hot dimethylsulfoxide or by potassium di-
chromate in hot acetic acid. Negative results were also ob-
tained by Bodforss [1] using hydrogen peroxide or potas-
sium persulfate in order to oxidize 3c.

On the contrary, 5,10-dihydro[3,4-blquinoxalines 8 are
easily oxidized into the corresponding pyridazino[3,4-b]-
quinoxalines 11. However, these compounds are not very
stable in solution and some care must be taken during
their preparation. Thus, the oxidation by manganese ox-
ide in dichloromethane followed by filtration and evapora-
tion of the solvent furnishes partially decomposed 11. This
last compound can be obtained through the oxidation of a
suspension of 8 in sulfuric acid 0.5 N by sodium dichrom-
ate as described in the experimental section.

The nmr spectra of 11a and 11b are in agreement with
the structures proposed (Table 4). In the case of 11b the
width of the singlet at 8.34 ppm is smaller than that of the
singlets at 7.98 and 8.15 ppm. The irradiation of the meth-
yl groups decreases the width of these last two singlets and
the three singlets reach the same height. This shows that
H, and H, undergo a long range coupling with the methyl
groups and the low field signal can be assigned to H,.

To our knowledge 11a and 11b are the first pyridazino-
[3,4-b]quinoxalines to be described.

In order to obtain other more stable pyridazino[3,4-b]-
quinoxalines we have tried but without success to replace
the chlorine atom in derivatives 8. The catalytic
hydrogenation does not allow to substitute Cl by H and the
reaction of phenylmagnesium bromide in the presence of
NiCL,Ph,P(CH,),PPh, does not permit to replace Cl by
C.H, although this method leads to an easy substitution
with many halogenated heterocycles [13].

EXPERIMENTAL

Melting points are uncorrected. The 'H-nmr spectra were recorded on
a Bruker WH 80, a Varian A 60 and a Bruker 250 MHz spectrometer, us-
ing tetramethylsilane (TMS) as internal standard. The apparatus and
techniques used for the electrochemical studies and pH measurements
have been described previously [9). All the potentials are referred to the
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saturated calomel electrode (sce); the temperature of the solutions was
20°. The microanalyses were performed by the ‘‘Service de Microana-
lyse, Université Pierre et Marie Curie’’. The following abbreviations are
used in reporting nmr results: s = singlet, d = doublet, t = triplet, q =
quadruplet, m = multiplet. All the compounds described gave correct
elemental analyses.

Preparation of Quinoxalinones 1.

The quinoxalinones 1a, 1b and 1le were prepared by condensation of
o-phenylenediamine or N-methyl-o-phenylenediamine in the case of le
with benzoylpyruvic acid or methyl acetylpyruvate according to [1] [2]
and [3].

le.

To 7.9 g of benzoylpyruvic acid in 100 ml of ethanol was added 5.6 g of
4,5-dimethyl-o-phenylenediamine in 100 ml of ethanol. After stirring for
three hours the precipitate which appeared was filtered, washed with
ethanol and ether, yield, 11.2 g (93%) mp 220° dec.

Anal. Caled. for C,,H, N,0,: C, 73.95; H, 5.52; N, 9.58. Found:
C, 73.90; H, 5.65; N, 9.52.

1d.

To 8.5 g of methyl acetylpyruvate in 40 ml of ethanol was added 7.5 g
of 4,5-dimethyl-o-phenylenediamine in 40 ml of ethanol. The solution was
refluxed during one hour, cooled and the precipitate was filtered and
washed with ethanol, 5.1 g (40%) mp 250° dec.

Anal. Caled. for C;H ,N,0,: C, 67.81; H, 6.13; N, 12.17. Found:
C, 67.86; H, 6.05; N, 12.12,

Preparation of Hydrazones 2.

The hydrazone 2a was prepared according to [6]; 'H nmr (dimethylsulf-
oxide-d): 6 3.02-3.95 (two d, CH,, 2 x 1H, ] = 18 Hz), 6.8-8.1 (m, H-5 +
H-6 + H.7 + H-8 + C,H,, 9H), 5.05 (broad s, H-4 + NH,, 3H).

2c.

To a suspension of 2 g of 1c in 50 ml of ethanol were added 16 ml of
methylhydrazine. The mixture was refluxed overnight. The precipitate
was filtered, washed with water, ethanol and ether, 2 g (91%) mp 230°;
'H nmr (dimethylsulfoxide-d,): & 2.06 (s, CH,-6 + CH,-7, 6H), 2.60 (s,
CH,-NH, 3H), 3.1 and 4.01 (2 singlets, CH,, 2 x 1H,J = 18 Hz), 6.55 and
6.62 (2 singlets H-5 + H-8,2 x 1H), 7.25-7.75 (m, C,H,, 5H), 10.7 (broad
s, NH, 1H).

Anal. Caled. for C H,)N,O: C, 71.22; H, 6.29; N, 17.49. Found:
C, 71.13; H, 6.15; N, 17.54.

Preparation of 1,2-Dihydropyridazino[3,4-blquinoxalines (3).
The procedure used was similar to that employed by [1] and [2].
3a.

A mixture of 1a (10 g), ethanol (140 ml), 98% hydrazine hydrate (11 2
and acetic acid (20 ml) was refluxed overnight. The mixture was then
poured into 400 m! of water and the precipitate was filtered, washed with
water and dried, 9.7 g (90%).

With the same procedure le (11.2 g) leads to 3c, 8.5 g (77%) mp 260°
dec.

Anal. Caled. for C,,H,\N,: C, 74.97; H, 559; N, 19.43. Found:
C, 75.06; H, 5.63; N, 19.34.

Preparation of 3b and 3d.

A mixture of 1b (2.9 g), ethanol (100 ml), 98% hydrazine hydrate (4.3
ml) and acetic acid (6.8 ml) was refluxed for 18 hours. After driving off
the solvent the residue was filtered, washed with 300 ml of water. Sodium
bicarbonate (10 g) was added in the filtrate. The solid which precipitated
was filtered, washed with cold water and dried, 900 mg (30%) mp 308°.

With the same procedure 3.3 g of 1d gives 3d, 1.2 g (37%), mp
290-295° dec.

Anal. Caled. for C,,H, N, C, 69.00; H, 6.24; N, 24.76. Found:
C, 69.10; H, 6.40; N, 24.69.
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Preparation of 3f.

A mixture of the hydrazone 2¢ (2 g) and 10 ml of acetic acid was reflux-
ed for two hours and then poured into 100 m! of cold water. The precipi-
tate was filtered, washed with water and dried, 1.6 g (85%), mp 144°.

Anal. Caled. for C H (N,: C, 69.97; H, 6.71; N, 23.32. Found: C, 69.93;
H, 6.84; N, 23.35.

Preparation of 2,10-Dihydro-10-methyl-3-phenylpyridazino[3,4-b]quinox-
aline (6).

Compound 6 was obtained by reaction of quinoxalinone le with hy-
drazine according to {2]; ‘H nmr (dimethylsulfoxide-d): & 3.5 (broad s,
NH, 1H), 4.2 (s, N-CH,, 3H), 7.15-8.15 (m, H-4 + H-6 + H-7 + H8 +
H-9 + C.H;, 10H).

Electrolysis of 6. Preparation of 7.

An electrolysis was carried out at pH = 1.60 and E = —1.25 V (sce).
The cathodic compartment contained 548 mg (2 X 107 mole) of 6 in 200
mi of solution (dimethylformamide 30%). After consumption of about 7
F per mole, the electrolysis was stopped. The solution was made alkaline
with a solution of sodium hydroxide unto pH = 12 and extracted three
times with 60 ml of chloroform. The organic layer was washed with water,
dried over sodium sulfate and evaporated to give 210 mg (38%) of
1,2,42,5,10,10a-hexahydro-10-methyl-3-phenylpyridazino[3,4-b]Jquinoxal-
ine (7), mp 125-130° dec; ‘H-nmr (deuteriochloroform): & 3.25-4.30 (m,
H-1 + H:2 + H-4a + H-5 + H-10a, 5H, 3H exchanged with deuterium
oxide), 4.14 (s, N-CH,, 3H), 4.85-5.10 (m, H-4, 1H), 6.80-8.0 (m, C,H, +
H-6 + H-7 + H-8 + H-9, 9H).

Anal. Caled. for C,,H,,N,: C, 73.35; H, 6.52; N, 20.13. Found: C, 73.30;
H, 6.65; N, 20.08.

Preparation of 5,10-Dihydropyrazino[3,4-blquinoxalines 8.

Preparation of 3,6-Dichloro-5{o-aminophenylamino)pyridazine (9a)
and of 9b.

Compound 9a was obtained by condensation of o-phenylenediamine
with 3,4,6-trichloropyridazine according to [4]. Compound 9b was simi-
larly prepared with 15 g of 4,5-dimethyl- o-phenylenediamine, 20 g of
3,4,6-trichloropyridazine, 12 g of anhydrous sodium acetate and 250 m]
of ethanol. We obtained 17 g (55%) of 9b, mp 195-200° dec.

Anal. Caled. for C,H,,CLN,: C, 50.88; H, 4.24; N, 19.78; Cl, 25.09.
Found: C, 50.93; H, 4.35; N, 19.83; Cl, 25.03.

Preparation of 8a and 8b.

One g of 9a or 9b was stirred in 10 ml of dimethylsulfoxide during 48
hours. The mixture was poured into a cold solution of 1 g of potassium
hydrogen carbonate in 70 ml of water. The precipitate was filtered, wash-
ed with water and dried 48 hours in a stove at 80°. Compounds 8a and 8b
were obtained in quantitative yield; 8b: mp 270° dec.

Anal. Caled. for C,H,,N,Cl: C, 58.42; H, 4.46; N, 22.72; Cl, 14.40.
Found: C, 58.48; H, 4.61; N, 22.65; Cl, 14.47.

Preparation of Pyridazino[3,4-b]quinoxalines 11a and 11b.

A mixture of 132 mg of 8a in fine powder and 100 mg of sodium di-
chromate dihydrate in 10 ml of sulfuric acid 0.5 M was vigorously stirred
during three hours and then filtered. The solid was washed with a solu-
tion of sodium hydrogen carbonate and then with water and dried. The
solid obtained was stirred with 25 ml of chloroform. The solution was fil-
tered and the filtrate was rapidly evaporated to give 39 mg (30%) of 11a,
mp 190° dec.

Anal. Caled. for C,,H,CIN,: C, 55.43; H, 2.31; N, 25.87; Cl, 16.40.
Found: C, 55.39; H, 2.42; N, 25.81; Cl, 16.36.

With a same procedure 150 mg of 8b gave 60 mg of 11b (40%), mp
175-180° dec.

Anal. Caled. for C;,N,CIN,: C, 58.89; H, 3.68; N, 22.90; CI, 14.52.
Found: C, 58.83; H, 3.80; N, 22.94; Cl, 14.61.
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