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Aromatic nitrogen heterocycles have a wide variety of uses in
coordination chemistry and optical science. As one example, the
1,3,5-triazine ring motif triazine, GN3) has shown extensive
utility in synthetic chemistry,coordination chemistryand optical
and magnetic studiégOver the past few yearsiriazine has played
a key role in molecular routes to carbon nitride (Ekhaterials
investigated by various groupsncluding ours® Several of our
triazine ring precursors contrast with those of others in that they
are energetically unstable and rapidly decompose tpr@derials.

In an effort to incorporate larger-€N fragments in a precursor
structure, several groups have begun to examine the larger, related
1,3,4,6,7,9,9b-heptaazaphenalene ring systens-{ti&zine ors-
heptazine, gN;, see Scheme 1). Tleheptazine structure was first
postulated as a component of the polymer melerCdN7(NHy)-
NH-],, by Pauling and Sturdivant over 75 years &yd.he
posthumous discovery of an azidoheptazine structurgN{C
(OH).N3], on Pauling’s chalkboard verifies his continued interest . 1 Crstal struct ationafTh | ellibsoids d
in shepiazines? Contemporary synthetic work omheptazine:  ZAUE. St St piseniaion el efpsis g
derived materials includes: (i) the isolation and structure of melem,

[CeN7(NHz)a], which decomposes and graphitizes above 560 The synthesis o2 was accomplished via a melon intermediate
(ii) the pyrolysis of tricarbodiimides-heptazine, [@N7(NCNH)], produced by the pyrolysis of NiSCN812 Melon was converted
at 550 _C to forn_1 a GN3zH extended network materi&l(iii) the to the potassium salt of 2,5,8-trinydrosyheptazine, [gN7(OK)4],
pyrolysis of a mixture _Of &N7(NCNH); and QN7C_|3 (1) at 600 which was then treated with PCto generate 2,5,8-trichlors-

C to form an oligomeric €iN124H14 product? anld (iv) the crystal - paptazine 1, Scheme 1)° After purification by Soxhlet extraction
structure and optical properties of\&Cls (1).1° An extensive in benzenel was heated at 100C in neat trimethylsilyl azide
theoretical study on the structure, stability, and optical properties nqer N for 12 h, yielding a quantitative conversion to 2,5,8-

of 10 heptazine molecules, including the title compound, was yjazidos-heptazine2). Soxhlet extraction in dry acetone was used
recently reported! These studies show that, like theitriazine to obtain the purified orange-tan product.

counterpartss-heptazine-based precursors are promising, thermally A ET.IR comparison ofl with 2 clearly shows the appearance

robust candidates as precursors to nitrogen-richbepded carbon ¢ the azide vibrations centered at 2168 érand several peak shifts

nitrid._e materials: _ _ ) and intensity changes in the 660000 cn? region (see Supporting
This Communication describes the synthesis and crystal StrUCturelnformation). Mass spectrometry data @rshow the parent ion

of 2,5,8-triazidos-heptazine 2). This polycyclic, completely con-  heak at 296 amu and minor peaks consistent with successive N
jugated molecule is comprised of only carbon and nitrogen and is |55 The solutiod3C NMR spectrum of2 shows resonances at

energetically unstable due to its high azide content. The molecule 5g 7 ppm (Scheme 1, carbdd and 171.4 ppm (Scheme 1, carbon
2 exhibits visible light photoluminescence and rapidly decomposes B) that agree very well with those of otheheptazine:1013

at 185°C to nitrogen-rich CN materials. Single-crystal X-ray diffraction analysis of crystals grown from

Scheme 1. Synthesis of 2,5,8-Triazido-s-heptazine (2)2 dry acetone resulted in the structureofepresented in Figure 1.
a [-CeN7(NHo)NH-] The molecule is planar with bent azide groups giving ris€1
NH4SCN ——> 6N7(INM2 n h . he h . inh
b symmetry. The bond distances around the heptazine periphery are
l very similar, indicating significantz bond delocalization. The
B~£ cl central nitrogen (N1) lies in the plane of the heptazine ring and
A N2ON N)\N has sp-like character, so its lone pair has someoverlap with
}l\ M <c7 J\ M neighboring carbons. There are angular distortions along the outer
)N\ )N\ j“\ N= RN ring, such that the C2N3—C4 angle is 116.6while the N3-
Ny SN SN, cl )\\NJ\\NJ\U C4—N5 angle is 128.8 These results closely agree with data on
2 1 others-heptazines!®13and with theoretical predictions dh!t
aReaction and conditions: (a) (1) 30, air, (2) 400°C, Nz; (b) (1) The az@e groups show bond localization with a short N7
2.5 M KOHag, reflux, 4 h, (2) PG}, 130°C, Ny, 10 h; (c) neat (Ch)sSiNs, N8 bond distance (bond order 2.5) and a longer N6N7 bond
100°C, Ny, 12 h. distance (bond order 1.5). The C4N6—N7 angle is 111.9 and
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Figure 2. UV —uvisible (red curve, left) and photoluminescence (blue curve,
right) spectra for2.

the N6-N7—N8 angle is slightly bent at 1726The azides lie in
the plane of a flas-heptazine core. These results agree very well
with structural data from other conjugated nitrogen heterocycles
with azide4* and with theoretical structure calculations 2/t

The molecules oR pack into an AB layer-like structure. The

azides and heptazines are offset from one layer to another leading

to a C3 symmetric channel at the origin running down thexis
(see Supporting Information). The molecules in adjacent layers are
separated by roughly twice the nitrogen van der Waals distance
(3.08 A), consistent with near molecule contacts.

The UV-visible absorption spectrum f@in ethanol is shown
in Figure 2. The peaks at 275 and 295 nm are likely due-tar*
and n—sr* transitions. Two very weak absorptions are also observed

behind a tan-brown residue. It also has an impact sensitivity near
6 N-m, which is similar to that of lead azide, an established primary
explosivel®

In summary, we report the synthesis and crystal structure of 2,5,8-
triazidos-heptazine %), a rare example of a fully conjugated,
polycyclic all carbon and nitrogen molecular compound. This planar
heptazine is photoluminescent near 430 nm and shows potential as
an energetic single-source precursor for the rapid synthesis of
nitrogen-rich GN4 network materials. The large number of nitrogen
lone pairs present i also makes it an attractive candidate as a
component in supramolecular metal coordination frameworks.
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Supporting Information Available: Experimental procedures for
preparation and characterizationfFT-IR spectrum, TG-DTA plot,
crystallographic data, and packing structures Zoifable comparing
data on2 and relateds-heptazines (PDF and CIF). This material is
available free of charge via the Internet at http://pubs.acs.org.
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