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Abstract — 3-Phenyl-8-triphenylphosphoimino- and 2-triphenylphospho-
imino-1-azaazulenes were prepared by the reaction of the corresponding 8- and
2-amino-1-azaazulenes with triphenylphosphine dibromide. The structure of 3-
phenyl-8-triphenyl phosphoimino-1-azaazulene was investigated by X-Ray
crystallographic analysis and molecular orbital calculation. The P-atom has
trigonal bipiramidal coordination and the intramolecular distance between the N-
1 and the P-atom is 2.762(6) A; the existence of an interaction between N-1 and
the P-atom is considered.

Although the chemistry of azaazulenes is of interest for their physical and chemical properties as well as
physiological properties® the investigations about azaazulenes containing phosphorus, including in the
fused ring or in the side chain, are few.>* Since the resonance stabilization energy in non-alternant
conjugation is rather small compared with that of alternant conjugation,’ the former shows a variety of
properties that are noticeably different from the latter. We recently reported that 8-amino-1-azaazulenes
(1) are interesting non-alternant bidentate ligands and gave 8-diethylborylmethylamino-1-azaazulene (2),
in which two N—B bond distances are nearly equal.’ To expand our investigation, we examined the
synthesis of 3-phenyl-8-triphenyl phosphoimino-1-azaazulene (3).

Treatment of 8-amino-3-phenyl-1-azaazulene (1a) with triphenylphosphine dibromide in the presence of
triethylamine in benzene for 1 d at room temperature gave3-phenyl-8-triphenyl phosphoimino-1-azaazulene
(2) as in 77% yield. For comparison, 2-triphenylphosphoimino-1-azaazulene (4)*’ and 8-
triphenyl phosphoiminoquinoline (5)” were synthesized from corresponding 2-amino-1-azaazulene and 8-
aminoquinoline in 52.5% and 69% yields, respectively. The structures of these compounds were
decided by their spectroscopic data as well as elemental analyses.”®

In the 'H NMR spectrum of 3, the seven-membered ring protons appeared at §6.88 (dd, J 10.2 and 9.4,
H-5), 7.42 (dd, J 10.7 and 9.4, H-6), 7.70 (d, J 10.7, H-7), and 8.12 (d, J 10.2, H-4). The *H NMR



spectra of 4 and 5 showed the signals of the ring protons at ordina field.” In the **C NMR spectrum of
3, C-2 was observed at 3143.50 as a broad singlet and C-8 at §135.27 (d, J 4.6), whereas, in the *C
NMR spectra of 5, C-2 was seen at d145.51 as a sharp singlet and C-8 at 6142.22 (d, J 9.5).
Moreover, in the *C NMR spectra, the carbon signals situated at C-7 of 3 ©130.69), C-3 of 4 (d
106.30), and C-7 of 5 © 120.25) were coupled with P having coupling constants 2.7, 16.3, and 20.4 Hz,
respectively. These results show that long-range coupling between P and C-2 in 3 exists; the interaction
of P and N-1 as shown in 3A could be considerable. The 3P NMR of 3 appeared at §16.133, and those of
4 and 5 appeared at 519.622 and 515.955; the *'P NMR data were adequate as a phosphoimine.
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To clarify the structure of 3, X-Ray crystallographic analysis and molecular orbital calculation (Gaussian
98, RHF/6-31G*) were performed. Results were shown at Figure 1 and Figure 2. From the X-Ray
structure analysis,*° the bond distance between N(2) and P(1) is 2.762(6) A, which is rather short from
the value of van der Waals radii (3.4 A), and the bond distance between C(28) and P(1) is 1.814(2) A,
which is slightly longer than other P—C(phenyl) distances [1.804(2) and 1.811(2) A]. The
intramolecular bond angle of  C(28)—P(1)—N(2) is 175.2(2)°. The results show that P(1)-atom has
trigonal bipyramidal coordination. The bond distance between N(1) and P(1) is 1.597(2) A and the bond
distance between N(1) and C(1) is 1.350(2) A; these are to be considered as medium value between single
bonds and double bonds. The distinct bond-alternation of seven-membered ring was not observed.
Fromthese results, the existence of the resonance between the formulae 3A and 3B could be considered.
The molecular orbital calculation is comparable to the result of the X-Ray crystallographic analysis.

Figure 1. An ORTEP drawing of 3 with Figure 2. Calculated bondlengths (A) of 3.
thermal ellipsoids (50% probability).

Since compound (3) has a phosphimino moiety, it is considered that 3 could act upon aza-Wittig reaction.
Thus, compound (3) reacted with benzaldehyde under reflux in toluene for 6 d to give 2,4-diphenyl-1,2a-
diaza-2,2a-dihydrocyclopent[cd]azulene (6)"® in 10% yield, but did not react with paraformaldehyde or 3-
pentanone.
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