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Reactions of Acyl-aminoquinone Tosylhydrazones. . A New Synthesis
of Pyrrolo[1,2-alindoloquinones and Related Compounds

Tovozo Takapa, Yosmryukr Kosucr, and Mitsvo Axisa
Tokyo College of Pharmacy®
(Received May 25, 1976)

Novel synthesis of pyrrolof1,2-a]indoloquinones, indazoloquinones, and related com-
pounds, which seem to possess the same biological activities as those of mitomycins and
rifamycin derivatives, are reported. 2-Acetyl-5-methylhydroquinone tosylhydrazone was
oxidized with potassium nitrosodisulfonate affording 2-acetyl-5-methyl-1,4-benzoquinone
tosylhydrazone (9). On treatment with amines (pyrrolidine (a), piperidine (b), morpholine
(c), and diethylamine (d)), 9 gave 2-acetyl-3-amino-5-methyl-1,4-benzoquinone tosylhy-
drazones (10a—d). 2,3-Dihydro-6,9-dimethyl-5,8-dioxo-1H-pyrrolo[1,2-alindole and the
analogous products (14a—d) were obtained by heating 10a—d at their melting points without
a solvent. Along with 14a—d, ditolyl disulfide, ditolyl thiolsulfonate and 4,7-dihydroxy-
3,6-dimethyl-1-tosyl-1H-indazole (16) were obtained as minor products in all these cases.

Keyword tosylhydrazones; thermolysis; indoloquinones; pyzrroloindoloqui-
nones; indazoloquinones .

Mitomycins (1a—e)® are a group of anticancer antibiotics which contain a pyrroloindolo-
quinone skeleton. Since Webb, ¢f al.4 determined their structures in 1962, many attempts
toward their synthesis have been reported. However, up to the present, no one seems to have
reported their total synthesis.

In the present work, an attempt was made to establish.new synthetlc methods for pyrrolo-
indoloquinones and related compounds as an approach to the synthesis of mitomycins. Pyr-
roloindoloquinone has the basic structure of mitomycins and very important for their biological
activities, as Kinoshita, ef a/.9 pointed out. : ‘

(ﬁ " X Y Z
¢ 1a : mitomycin A OCH; OCH; H
X\N/\H |’CH206NH“‘ 1b : mitomycin B OCH; OH H
1c : mitomycin C NH; OCH; H
CH?'/\Hs/\{\I/\’ 1d : porfiromycin " NH, OCH; CH;,
J : L/N"Z le : 7-hydroxyporfiromycin OH OCH; CH;

Several compounds have been synthesized as the compounds related to mitomycins: The
synthesis of 7-methoxymitosene (2) was reported by Lederle group.® Recently, 1-substituted

1) A part of this paper has been reported in a preliminary form; see T. Takada, Y. Kosugi, and M. Akiba,
Tetrahedvon Lett., 1974, 3283.

2) Location: 1432-1, Horinouchi, Hachioji-shi, Tokyo 192-03, Japan.

3) a) T. Hata, Y, Sano, R. Sugawara, and A.Matsumae, J.Antibiot. (Tokyo) Ser.4., 9, 141 (1956); b) R.
Sugawara and T. Hata, ibid, 9, 147 (1956); ¢) S. Wakaki, H. Marumo, K. Tomioka, G. Shimizu,
E. Kato, H, Kamada, S. Kudo, and Y. Fujimoto, Antibiot. Chemother., 8, 228 (1958); d) R.R. Herr,
Abstr. papers, Conference on Antimicrobial Agents, 26 (1960); ¢) S. Wakaki, Y. Harada, K. Uzu, G.B.
Whitfield, A.N. Wilson, A. Kalowsky, E.O. Stapley, F.J. Wolf, and D.E. Williams, 4wu#ibiot. Chemother.,
12, 469 (1962).

4) a) J.S. Webb, D.B. Cosulich, J.H. Mowat, J.B. Patrick, R.W. Broschard, W.E. Meyer, R.P. Williams,
C.F. Wolf, W. Fulmor, C. Pidacks, and J.E. Lancaster, J. 4dm. Chem. Soa 84, 3185 (1962); b) A.
Tulinsky, J. Am. Chem. Soc., 84, 3188 (1962).

5) S. Kinoshita, K. Uzu, K. Naka,o, and T. Takahashi, J. Med. Chem 14, 109 (1971).

6) a) W.A, Remers, RH Roth, and M.J. Weiss, J. Org. Chem.,.30, 2910 (1965) b) G.R. Allen, Jr., J.F.
Poletto, and M.]. Weiss, ¢bid., 30, 2997 (1965). : :
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7-methoxymitosene” (3) was synthesized by the modified Lederle’s method. Furthermore,
Carelli, ¢t al.® synthesized 1-substituted 1,2,5,10-tetrahydro-8 H-pyrrolo[1,2-a]benzo[ f]indole-
5,10-diones (4a—c) from 1-acetamido-1,2-dihydropyrrolidine and phthalic anhydride by the

Friedel-Crafts reaction.

However, these methods are disadvantageous, for they require many

reaction steps and the quinone structures are synthesized by oxidation at the last step. Changes
in the reaction conditions of this oxidation give serious effects on the yield of the objective
quinones and on the regioselectivity in the reaction. Therefore, the use of biosynthetic meth-
ods,” shortening of the synthetic route, and the development of new reactions may be required.

It was thought that the one-step synthesis of pyrroloindoloquinones and related com-
pounds might be possible when 8-acetyl-2-amino-6-methyl-1,4-benzoquinone tosylhydrazones
(10a—d), which can be synthesized easily in a high yield, were cyclized. At the same time,
Moore, et al.l® synthesized 1,2-dihydro-3H-pyrrolo[1,2-a]benzol f]indole-5,10-dione (5) by a
thermolytic cyclization of 2-azido-3-vinyl-1,4-quinones in a high yield. However, this elegant

? Q
CH;O./\____CH;OCNH,

CH3/”\/“\N/”\/R
6 L
H

2: R=
3: R=NH;

? Q
0w Ow
VNN R NN
; | o L
4a : R=NHCOCH; 5
4b : R=NH;
4¢ : R=0H

synthetic method has a disadvantage that the azidoquinones are obtained in a low yield and,
especially, 2-azido-6-methyl-3-vinyl-1,4-benzoquinone is very difficult to synthesize.

OH CH, 0 CH; O CH,
1
AUSX Fremy’s salt U NNHTs — HX N_/"NNHTSs
Lol —_— (.| —> |
CHy'\/ CHy' N/ CHy \ /X
|
OH 0
6: X=0 9 .we N
7: X=NNHTs OH e s X=R_
/\/CHs 10b: X=-N >
OH (IJH3 L ' >=(
/'\ ‘N/N‘\, v 10c : X=-N
I " HsC OH N
CHS/\I/ 10d : X=~N(C2H5)2
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CHy N\ S ANPAS ¢ Hy N/ CHy\/ ,
d o o OH S0,X
o e e
11a : X=-N 12a ;: X=-N 13a : X=-N
Ne—» N—| No—i
/ /T o
11b : X=-N > 12b : X=-N 13b : X=-N
Ne—. N —. No—.
ST yammS TN
le : X=—N O 12 :X=-N O 13¢ : X=-N O
N—7 N Ne—7"
13d : X=-N(C:Hs)2
Chart 1

7) D.L. Fost, N.N. Ekwuribe, and W.A. Remers, Tetrahedron Letl., 1973, 131.

8) V. Carelli, M. Cardellini, and F. Morlacchi, Tetrahedron Lett., 1967, 765.

9) U. Hornemann, J.P. Kehrer, and C.S. Nunez, J. Am. Chem. Soc., 96, 320 (1974).
10) P. Germeraad and H.W. Moore, J. Org. Chem., 39, 774 (1974).
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2-Acetyl-8-amino-5-methyl-1,4-benzoquinone tosylhydrazones are obtained as shown in
Chart 1. 2,5-Dihydroxy-4-methylacetophenone!® (6) reacted with tosylhydrazine to give
tosylhydrazone (7) in a high yield, along with a small amount of a dimer (8). 7 gave the qui-
none (9) in 959, yield by oxidation with Fremy’s salt in ethanol. Although 9 is reactive to
the attacks of nucleophiles at the 2- and 5-positions of its quinone ring, a considerable difference
in the reactivities of these two positions may be expected, considering the electron-donative
effect of the methyl group and the —M effect of the imino group. In fact, reaction of toluqui-
none with amines (pyrrolidine, piperidine, and morpholine) under ice-cooling or at room tem-
perature gave aminoquinone (1la—c and 12a—c) in 1: 3 ratio. As expected, 9 reacted with
amines (pyrrolidine, piperidine, morpholine, and diethylamine) regio-selectively in chloroform
under ice-cooling and formed aminoquinones (10a—d) in a moderate yield, with about the same
amount of the starting material (7), which is the reduced product of 9, and a small amount of
tosyl amides (13a—d) as by-products. Only in the case of the reaction of 9 with morpholine,
indazoloquinone (15) was obtained as a by-product. This fact suggests that the aminoquinones
have somewhat different reactivities (as will be described later).

In order to prevent the formation of the reduced product (7), 9 was reacted with amines
in the presence of Fremy’s salt by which 10a—d was obtained in a quantitative yield. When
the amines were added to the aqueous ethanol solution of 7 in the presence of excess Fremy’s
salt for the purpose of shortening the reaction, 10a—d were successfully synthesized by a one-
step reaction.

Direct indoloquinone cyclization from 10a was examined by the Bamford-Stevens meth-
0d,' but an intractable reaction mixture resulted by the sensitivity of the quinone group to a
base, and only a trace of indoloquinone (14a) was obtained subsequent silica gel chromato-
graphy. Many attempts were made to cyclize 10a to 14a. The mass spectrum of 10a did not
show the molecular ion peak at m/e 401 but a strong one at m/e 215,' which may agree with
the molecular weight of the structure for 14a. Moreover, 10a gave a very strong peak of 14a
in gas-liquid chromatography (GLC). These facts suggest that the thermal decomposition of
10 is expected to proceed during the indoloquinone formation.

0 0 0 OH
CHs CHs CH, _CHs
CHs N p CHs N~ "CHs - CH;s N’N CHs N’N ;
0 0 1"3

O &, OH

14a . R=~(CH,)s- 14d 15 16
14b ! R=-(CH. ).~

14(: . R=‘<CH2>2OCH2*
cm—@—s—s—@cm cm@»sms@-cm
17 18

Chart 2

Heating of 10a at 150° without a solvent for a few minutes gave 14a in 379, yield. The
structure of 14a was confirmed by the elementary analysis and from its spectral data. Piperi-
dino- (10b), morpholino- (10c), and N,N-diethylamino-quinones (10d) were thermolyzed simi-
larly giving 14b, 14c, and 14d, respectively as a major product. Disulfide (17), thiolsulfonate
(18), and dihydroxyindazole (16) were obtained as minor products in all these cases along with
14, but, in the case of 10c, a small amount of sulfonamide (13c) and indazoloquinone (15) were

11) E. Kurosawa, Bull. Chem. Soc. Jpn., 34, 300 (1961).

12) W.R. Bamford and T.S. Stevens, J. Chem. Soc., 1952, 4735. :

13) M. Akiba, Y. Kosugi, M. Okuyama, and T. Takada, Abstracts of the 95th Annual Meeting of Pharmaceuti-
cal Society of Japan, Nishinomiya, Vol. II, 1975, p. 115.
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also isolated. - Reduction of 15 with sodium hydrosulfite in water-ethyl acetate afforded 16
in a quantitative yield (Chart 2). Tables I and II summarize the results of thermolysis and
physical constants of 1,2-disubstituted quinones.

Tasre I. Physical Constants of Pyrrolo[1,2-a]indoloquinones (14).

Compd. mp IR NMR ‘ Mass
No. (0 om-l (KB (ppm) (mfe)

14a 153—155 1640 2.02 (3H, d, J=1.8 Hz, -CH,) 215
: 2.22 (3H, s, -CH,)
2.50—2.70 (4H, m, —(CH,),-)
4.20 (2H, t, J="7.5 Hz, )NCH,-)
6.27 (1H, q, J=1.8 Hz, olefinic H)
14b 166—167 1638 2.04 (3H, d, J=1.8 Hz, —-CHj) . 229
2.27 (83H, s, -CH,)
4.23 (2H, t, J=17.5 Hz, YNCH,-)
, 6.30 (1H, q, /=1.8 Hz, olefinic H)
14c 195—197 1639 2.04 (3H, 4, /=1.8 Hz, -CH,) 231
: ‘ 2.20 (3H, s, —CH,)
3.90—4.50 (4H, m, 2 YCH,)
4.80 (2H, s, ~CH,0-)
6.33 (1H, q, J=1.8 Hz, olefinic H)
14d 112—114 1630 1.33 (8H, t, /=7 Hz, ~-CH,CH,) 217
2.03 (3H, d, J=1.8 Hz, -CH,)
2.22 (3H, s, -CH,)
2.26 (3H, s, -CH,)
4.35 (2H, q, /=7 Hz, -CH,CH,)
6.30 (1H, q, /= 18Hz olefinic H)

Tasre II. Thermolysis of Aminoquinones (10)

Compd.  Thermolysis Yield of product (%)

No..  temp. (°C) 13 14 15 16 17 18
10a =~ 150 — 37 — 8 9 2
10b 155 _ 15 — trace 5 1
10c 180 trace 7 2 trace 10 1
10d 150 —_ 17 — trace 5 trace

The present investigation has established that 1,2-disubstituted indoloquinones are pro-
duced by thermolysis of monoaminoquinone tosylhydrazones. Further observations on the
thermolysis of diaminoquinone tosylhydrazones and discussions on its mechanism will be the
subject of future communications.

Experimental

All melting points were measured on a Yanagimoto Micro Melting Point Apparatus, and are uncorrected.
Nuclear magnetic resonance (NMR) spectra wete taken on a JEOL PS-100 at 100 MHz using tetramethyl-
silane as an internal standard. Mass spectra were taken with a Hitachi Model RMU-7L.

2,5-Dihydroxy-4-methylacetophenone Tosylhydrazone (7) A solution of 1.5 g of tosyl hydrazxde dis-
solved in 50 ml of EtOH was added to a solution of 1 g of 2,5-dihydroxy-4-methylacetophenone® (6) in 10 ml
of EtOH and the mixture was heated on a water bath for 2hr. Crystals separated out were collected by
filtration and recrystallized from EtOH to orange needles, mp >>300°. Yield, 40 mg. IR »53; cm~t: 3350
(OH), 1623 (C=N). UV %% nm (log ¢): 237 (4.24), 260.(4.10), 307 (4.38), 406 (4.27). Mass Spectrum m/e:
328. Amnal. Caled. for C;gH,,0,N,: C, 65.84; H,.6.14; N, 8.53. Found: C, 65.78; H, 6.22; N, 8.45. These
data show that the product is a ketazine (8). The mother liquor was then concentrated i» vacuo and the
residue was recrystallized from EtOH to colorless needles, mp 242° Yield, 1.80 g (89.5%). IR »ia: cm~i:

NII-Electronic Library Service



No. 2 263

3470 (OH), 3180 (NH), 1160 (S0,). Mass Spectrum m/e: 334 (M+). Anal. Caled. for C,¢H,;0, N,;S: C, 57.48;
H, 5.43; N, 8.38; S, 9.58. Found: C, 57.38; H, 5.03; N, 8.28; S, 9.74. ‘

2-Acetyl-5-methyl-1,4-benzoquinone Tosylhydrazone (9) A solution of 500 mg of tosylhydrazone (7)
in 20 ml of EtOH was added, with stirring, to a solution of 2 g of potassium nitrosodisulfonate in 20 ml of 1/6
M KH,PO, and 80 ml of water. The color of the solution turned to yellow from light blue. After the
reaction mixture was stirred further for 1 hr, the resulting yellow precipitate was collected and dried to
give 473 mg (95% yield) of quinone (9), mp 147—150° (decomp.). 9 is thermally and photolytically quite
unstable and prevented satisfactory combustion analysis. IR »5a: cm~1: 3220 (NH), 1658 (CO), 1167 (SO,).
NMR (CDCly) 6: 8.10 (1H, broad NH), 7.90 (2H, d, J=8 Hz, aromatic proton), 7.35 (2H, d, /=8 Hz,
aromatic proton), 6.74 (1H, s, ~-C=C-H), 6.58 (1H, q, J=1.8 Hz, CH,—C=C-H), 2.46 (3H, s, CH,), 2.07 (6H, s,
CH;). Mass Spectrum m/e: 332 (M+), 334 (M*++2).

General Procedure for the Preparation of 2-Acetyl-3-amino-5-methyl-1,4-benzoquinone Tosylhydrazones
(10) A solution of 1 g of tosylhydrazone (7) in 50 ml of EtOH was added to a stirred solution of 4 g of potas-
sium nitrosodisulfonate in 300 ml of water and 40 ml of 1/6 M KH,PO,. After 1 hr 1 g of potassium nitro-
sodisulfonate was added and then 700 mg of amines (pyrrolidine, piperidine, morpholine, and diethylamine)
was added dropwise with stirring and ice-cooling for 10 min to the reaction solution. The solution was
extracted with CHCl;. The extract was dried over Na,SO,. The solvent was evaporated and the residue
was purified through silica gel chromatography. Reliable combustion analysis could not be obtained owing
to the instability of the title compounds. ‘

2-Acetyl-5-methyl-3-pyrrolidino-1,4-benzoquinone Tosylhydrazone (10a) The title compound was
prepared in a quantitative yield by the general procedure. mp 124—125° (decomp.). IR #E5% cm—*: 3050
(NH), 1660 (C=0), 15635 (N-C=C-C=0), 1165 (SO,). NMR (CDCl,) é: 7.80 (2H, d, J =8 Hz, aromatic proton),
7.25 (2H, d, /=8 Hz, aromatic proton), 6.40 (1H, q, J=1.8 Hz, CH,—C=C-H), 3.12—3.54 (4H, m, CH,~N~
CH,), 2.40 (3H, s, CH,), 2.03 (3H, s, CHj;), 1.95 (3H, d, J=1.8 Hz, CH,~C=C-H), 1.47—1.87 (4H, m, ~CH,-
CHy-). UV AZ%E nm (log &) : 234 (4.45), 274 (4.00), 515 (3.46).

2-Acetyl-5-methyl-3-piperidino-1,4-benzoquinone Tosylhydrazone (10b)——The title compound was
prepared in 48.89%, isolated yield as described above. mp 172—175° (decomp.). IR »X cm-1: 3200 (NH),

1660 (C=0), 1565 (N-C=C-C=0), 1165 (SO,). NMR (CDCl;) é: 7.90 (2H, d, J=28 Hz, aromatic proton), 7.35
(2H, d, /=38 Hz, aromatic proton), 6.42 (1H, q, J=1.8 Hz, CHC=C-H), 2.75 (4H, broad, ~CH,NCH,-),
2.43 (3H, s, CH,), 2.05 (3H, s, CH,), 2.00 (3H, d, J=1.8 Hz, CHy), 1.55 (6H, broad, —(CH,),~)." UV A%% nm
(log ¢): 231 (4.43), 513 (3.37).

2-Acetyl-5-methyl-3-morpholino-1,4-benzoquinone Tosylhydrazone (10c) The title compound was
prepared in 71.9%, isolated yield as described above. mp 180—181° (decomp.). IR X2 cm-1: 3240 (NH),
1660 (C=0), 1620, 1575 (N-C=C-C=0), 1165 (SO,;). NMR (CDCL) é: 7.90 (2H, d, J=8 Hz, aromatic proton),
7.35 (2H, d, J=8 Hz, aromatic proton), 6.45 (1H, q, J=1.8 Hz, CH,~C=C-H), 3.63 (4H, t, J=>5 Hz, -CH,-),
2.83 (4H, t, /=5 Hz, -CH,-), 2.45 (3H, s, CH,), 2.05 (3H, s, CH,), 2.00 (3H, d, J=1.8 Hz, CH,). UV A5E
nm (log ¢): 229 (4.43), 504 (3.41). "

2-Acetyl-3-diethylamino-5-methyl-1,4-benzoquinone Tosylhydrazone (10d) The title compound was
prepared in 50.6%, isolated yield as described above. mp 134—135° (decomp.). IR 935 cm—1: 3200 (NH),
1650 (C=0), 1555 (N-C=C-C=0), 1160 (SO,). NMR (CDCly) 6: 7.85 (2H, d, J=8 Hz, aromatic proton), 7.27
(2H, d, j=8 Hz, aromatic proton), 6.38 (1H, g, /=1.8 Hz, CH,~C=C-H), 3.18 (4H, q, /=7 Hz, -CH,CH,),
2.40 (3H, s, CH,), 2.01 (3H, s, CH,), 1.98 (3H, d, /=1.8 Hz, CH,), 1.05 (6H, t, =7 Hz, -CH,CH,).

Thermolysis of 2-Acetyl-5-methyl-3-pyrrolidino-1,4-benzoquinone Tosylhydrazone (10a). Formation
of 2,3-Dihydro-6,9-dimethyl-5,8-dioxo-1H-pyrrolo[1,2-alindole (14a), 4,7-Dihydroxy-3,6-dimethyl-1-tosyl-
1H-indazole (16), Tolyl Disulfide (17), and Tolyl Thiolsulfonate (18) 50 mg of pyrrolidinoquinone (10a)
was heated at 150° in an oil bath for a few minutes, at which time all the starting material had been consumed
(TLC, silica gel). Upon cooling, the reaction mixture was chromatographed over silica gel, using C;Hq—
CHCl;. 1.8 mg (9%) of disulfide (17)'® and 0.4 mg (2% of thiolsulfonate (18)% were obtained from the initial
fraction, 10 mg (37%,) of pyrroloindoloquinone (14a) from the second fraction and 3 mg (89%) of indazole (16)
from the final fraction. Characteristic properties of these compounds follow. Pyrroloindole (14a); Recrys-
tallization from CgHg-n-hexane gave red needles, mp 153—155°. IR »E2% cm—1: 2950, 1640 (C=0), 1605,
1485, 1225, 885. NMR (CDCly) 6: 6.27 (1H, q, J=1.8 Hz, CH,~C=C-H), 4.20 (2H, t, J="17.5 Hz, N-CH,-),
2.50—2.70 (4H, m, ~CH,CH,~), 2.22 (3H, s, CH,), 2.02 (3H, d, /=1.8 Hz, CH,). Mass Spectrum m/e: 215
(M), UV 252F nm: 230, 265, 360, 453. Anal. Caled. for C,,H,,0,N: C, 72.56; H, 6.05; N, 6.51. Found:
C, 72.55; H, 6.05; N, 6.30. Indazole (16): Recrystallization from CHCl,; gave colorless needles, mp 191—
193°. IR »33% em~!: 3380 (OH), 3250 (OH), 1625, 1610, 1600, 1520, 1445, 1400, 1360, 1240, 1165 (SO,), 1120,
1060, 805. NMR (acetone-dg) d: 8.73 (1H, s, OH), 8.51 (1H, s, OH), 7.75 (2H, d, J =8 Hz, aromatic proton),
7.48 (2H, d, J=38 Hz, aromatic proton), 6.59 (1H, s, aromatic proton), 2.50 (3H, s, CH,), 2.37 (3H, s, CH,),
2.29 (3H, s, CH;). Mass Spectrum mfe: 332 (M*). Anal. Caled. for C;¢H,,O,N,S: C, 57.83; H, 4.85; N, 8.43;
S5, 9.63. Found: C, 57.75; H, 4.75; N, 8.97; S, 9.48.

14) a) L. Horner and O.H. Basedow, Aun. Chem., 612, 108 (1958); b) L. Bauer and J. Cymerman, J. Chem.
Soc., 109 (1950).
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Thermolysis of 2-Acetyl-5-methyl-3-piperidino-1,4-benzoquinone Tosylhydrazone (10b). Formation
of 1,2,3,4-Tetrahydro-7,10-dimethyl-6,9-dioxopyrido[1,2-gJindole (14b), 4,7-Dihydroxy-3,6~dimethyl-1-tosyl-
1H-indazole (16), Ditolyl Disulfide (17), and Ditolyl Thiolsulfonate (18) 100 mg of piperidinoquinone (10b)
was heated at 155° in an oil bath for a few minutes. GLC and TLC analysis of the reaction mixture showed
peaks and spots corresponding to 14b, 16, 17, and 18. The reaction mixture was chromatographed over
silica gel, using CgH~CHCl,;. 8.3 mg of pyridoindole (14b) and 3 mg of disulfide (17) were isolated. Charac-
teristic properties of pyridoindole (14b) follow. Recrystallization from #-hexane gave red needles, mp 166—
167°. IR »3s cm~1: 2950, 1640 (C=0), 1610, 1480, 1255, 1220, 1180, 870. NMR (CDCL,) é: 6.30 (1H, q, J=
1.8 Hz, CH;-C=C-H), 4.28 (2H, t, N-CH,CH,-), 2.27 (3H, s, CH,), 2.04 (3H, d, J=1.8 Hz, CH,). Mass
Spectrum m/fe: 229 (M™).

Thermolysis of 2-Acetyl-5-methyl-3-morpholino-1,4-benzoquinone Tosylhydrazone (10c). Formation of
Sulfonamide (13c), 3,4-Dihydro-7,10-dimethyl-6,9-dioxo-1H-[1,4]oxazino[3,4-a]indole (14c), 3,6-Dimethyl-4,7-
dioxo-1-tosyl-1H-indazole (15), 4,7-Dihydroxy-3,6-dimethyl-1-tosyl-1H-indazole (16), Ditolyl Disulfide (17),
and Ditolyl Thiolsulfonate (18) 100 mg of morpholinoquinone (10c) was heated at 180° in an oil
bath for a few minutes. GLC and TLC analysis of the reaction mixture showed peaks and spots
corresponding to 13¢, 14c, 15, 16, 17, and 18. Upon cooling, the reaction mixture was chro-
matographed over silica gel, using C;H~CHCl;. 4 mg of oxazinoindole (14c), 1.3 mg of dioxoindazole (15),
and 6 mg of disulfide (17) were isolated. Characteristic properties of oxazinoindole (14c) follow. Recrystal-
lization from #n-hexane gave orange needles, mp 195-—197°. IR »X2: cm~1: 2925, 1660 (C=0), 1640, 1610 1100.
NMR (CDCl,) 4: 6.33 (1H, q, J=1.8 Hz, CH,~C=C-H), 4.80 (2H, s, -OCH;-), 3.90—4.50 (4H, m, 2CH,), 2.20
(3H, s, CH,), 2.04 (3H, d, J=1.8 Hz, CH,). Mass Spectrum m/fe: 231 (M+*). Anal. Caled. for CijH,,0,N:
C, 67.52; H, 5.67; N, 6.06. Found: C, 67.25; H, 5.43; N, 6.30.

Thermolysis of 2-Acetyl-3-diethylamino-5-methyl-1,4-benzoquinone Tosylhydrazone (10d). Formation
of 1-Ethyl-2,3,6-trimethyl-4,7-dioxoindole (14d), 4,7-Dihydroxy-3,6-dimethyl-1-tosyl-1 H-indazole (16), Ditolyl
Disulfide (17), and Ditolyl Thiolsulfonate (18) 80 mg of diethylaminoquinone (19d) was heated at
150° in an oil bath for a few minutes. GLC and TLC analysis of the reaction mixture showed peaks and spots
corresponding to 14d, 16, 17, and 18. Upon cooling, the reaction mixture was chromatographed over silica
gel, using C;H~CHCl;. 7.1 mg of dioxoindole (14d) and 2.4 mg of disulfide (17) were isolated. Characteristic
properties of dioxoindole (14d) follow: Recrystallization from #-hexane gave orange needles, mp 112—114°,
IR vk cm—t: 1630 (C=0). NMR (CDCly) 68: 6.30 (1H, q, J=1.5 Hz, CH,~C=C-H), 4.53 (2H, q, J=7 Hz,
~CH,CH,), 2.26 (3H, s, CHy), 2.22 (3H, s, CH,), 2.03 (3H, d, J=1.5 Hz, -CH,~CH,). Mass Spectrum m/e:
217 (M+).,

Conversion of Dioxoindazole (15) to Dihydroxyindazole (16)——A solution of 20 mg of dioxoindazole (15)
in 4 ml of CHCI, was added to excess aqueous Na,S,0, solution and the two phase mixture was vigorously
stirred until the color stopped fading. The organic layer was separated and the aqueous layer was washed
several times with CHCl,. The combined organic layer was then dried and the solvent was removed in vacuo.
‘The resulting residue was recrystallized from CHCI, to give dihydroxyindazole (16), which was identical in
all respects with the compound described above, in a quantitative yield.

Acknowledgement The authors express their deep gratitude to Prof. S. Ohki of this college for his
helpful advices and encouragement throughout this work. The present work was supported by a Grant-in-
Aid for Scientific Research from the Ministry of Education which is gratefully acknowledged.

NII-Electronic Library Service





