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Abstract - The synthesis and thermal decomposition of 3-azido-4-{4-methyl-
cyclohexa-3 ,6—dione~1,4-dienyl) l,2-naphthoguinone {7} is reported. This is
the first example of the thermal chemistry of an azido-c-quinone and is

shown to underge facile ring closure to the carbazolebisquinone 2. Analogous

ring closures were observed for the hydrequinone derivatives of 7, i.e.,

10a and 10b.

We have shown that appropriately substituted cyclic vinyl azides cleave
to zwitterioniec intermediates under relatively mild thermolytic conditions
{Zwittazido Cleavage).l In its most general form this transformation is
viewed as outlined in Scheme 1. BSpecifically, cyclic vinyl azides of struc-
ture E can ionize to % provided X is a group capable of existing as a stabil-
ized carbocation. It is possible that the facility of this icnization may be

enhanced as a functicn of the anion stabilizing influence of the Z and Y

groups; however, ne such data currently exists. Depending upon the specific
substitution pattern, the zwitterion, 2, can proceed to a variety of pro-

ducts, one of which is 3, the ring-contracted nitrile.
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A limitation of this ring~contraction was observed when the Z-sybstituent
: 2 : . . :
is an alkenyl. Here electrocyclic xing closure occurs to give indoles.

These two transformations are specifically illustrated for the azido-1,4-
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benzoguinone %. When R is an alkyl group, the cyclopentenedione 5 ig formed,

and when R is an alkenyl group, the indolequinone & results.

' R= alkenyl R = alkyl

6 4
- Lansd "'"
Reported in this manuscript is the synthesis and thermolysis of 3-azido-

4~ (4-methylcyclchexa-3,6~dione-1,4-dienyl)~1,2-naphthoquinone 1. Such a
study was of interest since no previcus examples of the thermolysis of an
azido-1l,2-quinone have been reported.3 A5 a result, the primary interest
concerned the course of the thermolysis reaction, That is, =zwittazido cleav-
age would proceed to the zwitterionic intermediate 8. This ion would have an
exceptionally stabilized anicnic center, but the cation would be an a~keto-
acylium ion and would probably suffer a destabilizing influence of the -
keto group. On the other hand, the 1,4-benzoquinone group at C-4 provides a
conjugated double bond, and as a result the indolequinone pathway is also
available., This would result in g and thus provide a synthetic route to a
previcusly unknown class of bisquinones. The observed reaction proceeds
exclusively by the ring closure mode to give 2. The product was cbtained
in 88% yield when l was subjected to thermolysis in refluxing benzene. It
is noteworthy that this result suggests a potentially general route to

indolequinones which compliments the previously reported 4 - 6 transforma-

tionz.
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It has previously been reported that 2-azido-1,4-diacetoxybenzenes
undergo thermolysis to give H—acyl--g_-quinoneimines.4 hs a result it was of
interest to also investigate the thermolysis of l0a since an analogous
transformation would give an unusual 3,4-naphthoquinoneimine. However, com-
pound l0a also underwent facile ring closure in refluxing o-dichlorcben-
zene to give the carbazole lla in 30% yield.5 A similar transformation was

observed for the tetramethoxy derivative 10b which gave 1llb in 66% yield.

10 a) R = COCH,
P
b) R = CH,

The starting organic azides, Z, Egi, EQE, were conveniently prepared
startingwith 2,3-dichloro-1,4-naphthoguinone as outlined in Scheme 2. The
most unusual reaction in this seguence is the hydrolysis of %2 to give the
o-quinocne %E rather than a product of a dienone-phencl rearrangement. This

reaction appears to be quite general as illustrated by the fact that the

quinols 16a and 16b behaved analogously.6 Both of these gave the o-guinone

17; the former gave 17 directly and the latter gave the hydroguinone when

treated with HCI/CH3CO H.

2

16 a) R=Cl
b) R=H
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The structure of 17 was unambigquously established by converting 16b
to 17 by an independent route. Specifically, the enone double bond was re-

duced to give 18. Dehydration of 1B gave the phenol 12 and subsegquent

Scheme 2

7 10a 10b
~ A~ F o

a) (CH3)3SiCN b) 1-lithic-2,5 -dimethoxy-4-methylbenzene
+
c) NaF d) H7, (CF3C0)20 e} NaHCO,/H,0/C,H,OH

+ 2 s
f) NaN, g) AgO/H h) Na,8,0, 1) AcyO, py §) CHgl, K,COq

Fremy salt oxidation gave 17 (Scheme 3}.
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Scheme 3

a)

17

)

a) H,/Pd/C b) H,S0, ¢) 0N(5303K)2

rinally, it is noted that some carbazolequincnes which are somewhat

structurally analogous to 9 have been reported to show biolegical activity.7

For example, 20 expresses tranquilizing activity in mice, dogs, and rabbits

at nontoxic doses.
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Table 1

Spectral and Physical Properties

1

. . -1
Compound  Yield mp ir (nujol,cm ) H nmr (CDC13§)

7 68 dec. 2120,1682,1670,1665 8.30-6.98, m, 4H;

v 6.89, g, J, 2 Hz, 1H;
6.82, =, 1H; 2.13, 4,
J, 2 Hz, 3H

o

88 320 dec. 3422,1675,1670,1660 9.20, 4, J, 6.7 Hz, 1H;
8.00-7.35, m, 3H;
6.76, g, J3, 1.6 Hz, 1H;
2,03, d, J, 1.6 Hz, 3H
1lla 89 228-230 3490, 1760 .71, 4, J, 7 Hz, lH;
.00-7.20, m, 5H;
.80, b, s, 1lH;
.02, s, 3H; 3.90, s, 3H;
.47, s, 34; 2.40, s, 3H

[AS I e B o s B U o]

11b 66 144-146 3470 9.88, &, J, 7.5 Hz, 1lH;
. 8.45-7.25, m, 4H;
4.07, 3.96, 3.94, 3.83,
s, 3H; 2.38, s, 3H

13 70 232-233 3455,1650 8.20~6.68, m, 6H; 6.00,
bs, 1H;
3.80, 3.10, s, 3H

14 72 213-215 1680 8.30-6,60, m, 6H;
3.67,3.60, 5, 3H;
3.25, s, 3H

15 58 dec. 2120, 1675, 1672 $.30-6.54, m, 6H;
3.68, 3.83, s, 3H;
2.25, s, 3H

1Ca 89 37-38 2130, 1770, 1750 7.90-6.67, m, 7H;
3,72, 3.60, s, 3H, 2.42,
2,34, s, 3H

1lob 31 dec. 21zo0 B8.32~7.82, m, 4H;
6.93, 6.68, s, 1H;
3.94, s, 3H;
3.60, 2.52, s, 3H;
2.22, s, 3

16a 57 162-164 3300, 1660 8.15-6.70, m, 7H;
7.02, s, 1H;
3.77, 3.12, s, 3H

16b 81 170-171 3230, 1660 8.10-6.50, m, 7H;
6.78, d, J, 10 Hz, 1H;
6.28, 4, J, 10 Hz, 1H;
3,80, 3.12, s, 3H

17 85 165-167 1660, 1670 8.30~6.70, m, 7H;

6.31, s, lE;
3.72, 3.82, 8, 3H
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Compound  Yield mp ir (nujol, cm ) 18 mmr (CDClalﬁD
18 90 - 3520, 16%0 8.20-6.00, m, 7H;
- 4.50, bs, 1H;
3.67, 3.45, s, 3H;
3.00-2.00, m, 4H
19 92 - 3600 6.60-6,50, m, 9H;

3.70, 3.52, s, 3H
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