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Condensation of the Mannich base of 3-pyridinel with
I-ethoxyeyclohexene yielded 5,6,7,8,8a,10a-hexahydro-10a—
ethoxy-1-szaxanthene {5) which was converted to 5,6,7,8~
tetrahydro-1-azaxanthene (3). In comtrast, the condensation
product resulting from cycleohexsnone could not be dehydrated to
(3}. The tetrahydro derivative (3) was aromatized to the novel

and fundemental heterocycle, l-azaxanthene (2).

Among the condenged heterocycles which contain a pyran ring fused to
a pyridine nucleus, the only ones known as fundamental heterocycles+ are

2) 3). Up to now,

Z2H-pyranc [2 ,3—}5] pyridine and 2H-pyranoc [3,2—% pyridine
neither 2H-pyrano [3,2—13 pyridine nor its U-H iscmer (1) have been descri-

t (i.e. as unsubstituted end most fully unsaturated heterocycles).
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bed.
We report in the present note the synthesis of 1-azaxanthene (2) and
that of its tetrehydro derivative (3) which are derived from the fundamen-

tal structure (1) by fusion of a benzene and a cyclohexene ring, respecti-

O (0

(3

In order to synthesize 1-azaxanthene derivatives, of which only a few
L-7) T

vely.

examples are known ., the condensation we recently reported of the
Mannich bsse of 3~hydroxypyridine (4) with vinyl ethers to yield 2-alko-
xy-5-aza-chromans was extended to include 1-ethoxy-~cyclohexene.

The condensation {scheme 1) was performed by refluxing under nitrogen
s solution of the Mennich base (4) in an excess (3 equiv.) of t-ethoxy-cy-

clohexene to give (5) (distilled, 77 % yield).

| o OEL
e O —
|
Me2 -
(4) (5)

Scheme 1
The reaction may be interpreted, either as proceeding through a pyri-

dine ortho methylene quinone resulting from the thermal deamination of the

9)

Mannich base , or by invoking & concerbed mechanism as has been suggested

k)

in the case of a similar condensation with enamines .

In addition the condensation of () with cyclohexanone to afford the
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trans . However, a mixture of ‘these isomers could not be discerned, Proba-
Yly the solid produect, which exhibits a sharp melting point, is a pure iso-
mer o vhich the more stable taans structure may be assigned since it al-
lows a trhans diequatorial ring junction with an axial position for the CH
group which is favoured by the enomeric effect. Dreux et al. have also as-
eribed this thans copfiguration to the only stable isomer isolated for 1,

2, 3, 4, ba, 9a-hexshydro-be-hydroxyxanthene 12)

» A&s far as the structure
of the ketal {5) is concerned, it proved to be homogeneous both in gpc and
tlc ; however, spectrographic dats do not allow the assignment of & defini-
te stereochemistry.

In order to obtain 5,6,7,8-tetrahydro-1-azaxanthene (3) the above pro-
ducts were subjected to pyrolysis. While the hemiketal (6) resisted to de-
hydration attempted in boiling xylenme in the presence of p-toluenesulfonic
acld, the ketal (5) underwent ethsnol elimination when heated at 220°C un-
der reduced pressure {100 torr) affording in quantitative yield as the
first example of a WH-pyrano [3,2‘& pyridine s%ructure fused o an howmo—
eyele, the expecﬁed tetrahydroazaxsnthene (3) : b p 92°C/0.1 torr ; m p
2he¢ & ir (liquid cm&1) 1710 (vinyl ether v0=C) ; pmr (CDClg, § from TMS)
1.4-2.2 (m, Bﬁ, 5-,6—,T- and 8- CHE), 3.3% (=, 2H, benzylic 9- CHQ), T.06
(m, 2H, 3-H and 4-E), 8.24 ( 4 4, 1H, 2-H).

Conversion to the fundamental structure (2) was realized by refluxing
(3) in xylene for 48 hours in the presence of 10 % palladium~carbon cata—

lyst, Under these conditions a disproportionation tock place affording a

mixture of hexahydroezaxanthene (7) end azexanthene (2).
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corresponding hemiketal () was of interest since a similar reaction which
probably implies the enolic tautomer of cyclohexanone has been observed

0)

with the Mannich bhase of phenol i , furthermore, this reaction would pro-
vide & more convenient entry to dihydropyran derivatives fused to an hete-
rocycle which have been reported to exhibit gram positive sntimicrobial
and hypotensive activity 5).

hetually, refluxing a solution of (%) in an excess of cyclchexanone
(10 équiv.) for 5 hours afforded the hemiketal (6) {62 % yield, m.p. 158°C)
In contrast, the hemiketal {&) has been prepared in a 39 % yield by the
condensation of (L) with the pyrrolidine enamine of cyelohexanone in reflu-
xing dioxane for two weeks followed by hydrolysis 5).
From a structural point of view, it is possible that the compound (£)

can give rise to a ring-chain tautomerism leading to an aguilibriwm with

the open form (6b}.

The infra red spectrogrephic study showed that this eguilibrium,

1)

which we have already observed for 2-hydroxy-5-sza chromans ! s indeed
ocours in chloroform sclution where the open form (6h) exhibits an sbsorp-
tion at 1690 em | 3 on the other hend in the solid state, the compound (§)
only presents the cyeclic hemiketal structure (6a) as may be inferred

from the absence of the above absorption in a KBr pellet. Concerning the

stereochemistry of the latter, two isomeric structures are possible depen—

ding on whether the ring fusion of the two non arcmetic nucleus is ¢ or
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Chromatography on basic alumina allowed the separation of the hexashy-
dro derivative (hexane - benzene, 3/1, 50 % yield) from 1-azaxanthene (ben-
zene-ether, 3/1, 26 %yield) which was characterized by the following data :
mp 74.5°C 3 b p 92°C/0.2 torr ; ir (¥Br : cm-1) 755 (8C-H of ortho disubs-—
tituted benzene) ; pmr (CDCl3, § from TMS) hk.2. (s, 2H, CHQ), 6.9-7.4 {m,
6H, 3-H, 4-H and benzene protons) 8,6 (d 4, 1H, 2-H) snd elemental analysis,

Attempts to reduce the amount of the hexahydro derivative in order to
impz;ove the yield of the arcmatization step are presently under invertiga—

tion,
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