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3,3,6,6,9,9-Hexamcthyldodecahydro-1, 4,7,9b-tetraazaphenalene (1)

Jack R. Gaines and Gary R. Hansen

The reaction of 2, 2-dimcthyl-3-
ammonia gives rise to the formation of a novel hetero-
cyele, 3.8,6,6,9, 9-hexamethyldodecabydro-1. 4,7, 9h-
tetraazaphenalene (I). The structure shown for T has
heen assigned on the basis of molecular weight, ele-
mental analysis, infrared spectrum, n.m.r. spectra,
and the relationship to the following investigations.

From an investigation initiated by Wurtz (2) and
lurthered by Delepine (3), it was shown that croton-
aldehyde reacts with ammonia to yield two isomeric
tricrotonylidenctetramines (2, 5, 8 - trimethyldodeca -
hydro-1, 4, 7, 9= tetraazaphenalenes).  Delepine  (3b)
accounted for the two isomeric structures by the
relative spatial positions ol the three methyl groups.

Lynn (4) reported the formation of 15~-ava-4,4, 8,8, -
12,12 - hexamethyl-2, 6, 10 - trioxatricyclo 17,3, 1, oo 1)
tridecanc (33,3,6,6,9,9-hexamethylhexahydro- zll, oH, 8IT -
1,4, 7- trioxa-9b - azaphenalene)  from  the reaction of
2, 2-dimethyl-3-hydroxypropanal and ammonia followed
by acid-catalyzed cyclodehydration.

By using a maximum temperature ol 130° in the
procedure for the formation of I. the authors have
obtaincd small amounts of II.  Compound II, however,
is not a probable intcrmediate in the formation of T,
as 11 when heated with ammonia, ammonium chloride,
and calcium chloride at 160° does not yield 11 The
formation of T appears to be an isolated rcaction as
2, 2-dimethyl-3-hydroxybutanal fails to yicld the cor-
responding tetraazaphenalenc.

The infrared spectrum (5) of T shows the lollowing
significant maxima: 1372, 1350 (gow - -dimethyly, 1172,
1133, ]Hl, 1042 (assigned to the N-C-N system),
3280 em” (N—II streteh, extremely weak)., It is in-
teresting to note the similarity bhetween the infrared
speetra of T and TI. Lynn (4) reported the following
maxima lor II: 1376, 1366 (gem-dimethyl), 1190, 1136,
1087, 1053 cm™! (assigned to the O-C-N system). This
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similarity is not unusual as Bergmann et al. (6) have
stressed the similarity of the infrared spectra of five
membered heterocycles which containthe X-C-Y system,
where X and Y may be O, N, or S.

The n.m.r. spectra (7) of I, taken at 60 and 100
Mc., are in complete agreement with the structure
shown. The compound shows two methyl peaks (0.79
and 0.92 p.p.m.) of equal intensity which can be shown
(by comparing the 60 and 100 Mc.) to be peaks due to
a chemical shift rather than a spin interaction which
indicates two sets of non-equivalent methyl groups.
With the total proton count taken as 30, the proton
count is 18 for the two methyl peaks. A broad low
intensity peak at about 1.1 p.p.m. was shown to be
from exchangeable protons because this resonance dis-
appears upon shaking the solution with deuterium oxide.
Morcover, the quintet centered at about 2.4 p.p.m.
has a chemical shift suitable for the secondary and
teritary protons indicated in I and shows a relative
proton count of nine. These latter peaks show an
obvious AB spin interaction pattern with another single
resonance superimposed upon it.  The AB system is
an indication that the methylene protons are non-equiva-
lent: this is to be expected after noting the non-equiva-
lence of the gem-dimethyl groups (8). The peaks of
the AB system show considerable sharpening after the
secondary-amino protons were exchanged with deuter-
ium indicating that these portons are probably slightly
coupled with the amino protons.

EXPERIMENTAL

2, 2-Dimethyl -3 -hydroxypropanal, b.p. 80-82° (4 mm.) {reported b.p. 78-85°
(4 mm.)) was obtained in a 96% yield by the method of Hagemeyer (10).

3,3, 6, 6,9, 9-Hexamethyldodecahydro-1, 4, 7, 9b-tetraazaphenalene.
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A pressure reaction apparatus (Parr Series 4500, medium pressure, stirrer
type, 1000 ml. capacity) was charged with 81.5 g. (0.81 mole) of 2,2-dimethyl-
3-hydroxypropanal, 16.1 g. of calcium chloride, and 4.0 g. of ammonium chloride.
Anhydrous ammonia was introduced, with stirring, until a pressure of 85 p.s.i.g.
was obtained. The contents of the bomb were heated to 160° (pressure at 790
p.s.i.g.) and this temperature was maintained for 6.5 hr. Air was bubbled
through the mixture to expel dissolved ammonia and the mixture was then ex-
tracted with three 150 ml. portions of ether. The solid which was obtained
by evaporation of the ether was recrystallized from 70% ethanol ylelding 15.0
g. (21%) of the tetraazaphenalene, m.p. 160-161° (colorless needles),

Anal. Caled. for CygHpNg: C, 67.62; H, 11,35; N, 21.0; Mol. wt., 266.
Found: C, 67.74; H, 11.35; N, 20.9 {(micro Kjeldahl); mol. wt., 264 (modified
Rast).
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