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THE STRUCTURE OF *“AZODICHINYL”
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Abstract—The compound C,,H,,N; which was subsequently prepared by Knueppel,® Meigen* and
Bellaart® is dipyridof3.2-a: 3°.2"-h]phenazine. This structure was already proposed by Farrar® on
chemical indications, and has now been proved by spectrometrical means.

By REDUCTION of 6-nitroquinoline with methanolic sodium methoxide according
to Knueppel,! an “azoxydichinyl” C,yH;yN,O is obtained. When Knueppel distilled
the latter compound over iron filings he obtained a compound C,4,H,,N, which he
named “azodichinyl”. Knueppel did not indicate the structure of the two compounds.
Both compounds were also prepared by Huisgen® who ascribed the structure A and B
to them without giving any evidence.

Farrar® showed that the compound C,4H,,N, prepared according to Knueppel!
and Huisgen® is identical with a compound prepared by Meigen* from 6-amino-
quinoline and from S-bromo-6-aminoquinoline. Meigen, however, proposed the
structure C, based on chemical evidence. One of us,* while reducing 6-nitroquinoline
with phosphine according to the Buckler method,® also obtained a compound
CysHoNg which was subsequently shown to be identical with the corresponding
compound of Knueppel and of Meigen.

It is clear now that the three mentioned methods of preparation lead to one and
the same C,4H,(N, compound. This paper intends to elucidate its structure as the
arguments of the above mentioned authors do not seem to be sufficiently conclusive.
It will be shown by spectrometric means that structure C is the correct one. For
this purpose we have also studied two model compounds, i.e. benzo[flnaphtho
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[2,1-c)cinnoline (structure E) prepared according to Holt and Went” and dibenzo
[a,h}-phenazine (structure F) which was prepared according to Witt.* The correctness
of the structures E and F was also confirmed in the process.

Jeo oo,

F

UV specira

All spectra were recorded in 957 EtOH from 186 to 500 nm on a Cary 14 spectrophotometer.
Results are given in Table 1.

TasnLE 1
benzo|f]naphtho- dibenzo[a,b}-
[2,1ckinnoline phenazine **azodichinyl”
m.p. 270° m.p. 284° m.p, 369°
Aa(nm) log e Am(nm) loge Aa(nm) logs
B-(or a-) 4239 341 4152 4-48 392:2 416
band 401-5 3-38 405-9 412 380-5 40
392'5 4-24 3716 4-08
Ey(or p-) 345 40 3720 382 3532 387
band 3299 421
E,-(or §-) 3080 4-54 298-3 4-80 299-8 492
band 272 4-32 292:2 483
264 431
E,'<(or 8) 2282 4:67 2204 464 2120 4-59
band 204-5 474

These results first of all confirm the assumed structures E and F for benzo[f]
naphtho[2,1c)kinnoline and dibenzo[a,h]phenazine respectively. The higher log &
and lower 4, for the B and E, band as well as the higher 4, for the E, band of the
second mentioned compound are indicative. (Sec also Clar®; in particular the
spectra of 3-4,5-6-dibenzophenanthrene and 1:2,5-6-dibenzoanthracene given in this
reference.)

The high extinction coefficients of the B and E, band of the *“‘azodichinyl”
compound but in particular the clear separation—both in wavelength and intensity-
of the E, and E, band are taken as evidence for the structure C. The overall similarity
with the spectrum of dibenzo[a,h]phenazine, should also be noted.

* P. F. Holt and C. W. Went, J. Chem. Soc. 4099 (1963).
* O. N. Witt, Ber. Dtsch. Chem. Ges. 19, 2794 (1886).
* E. Clar, Polycyclic Hydrocarbons Vol. 1. Academic Press (1964).
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IR spectra
the usual KBr peilet samplo technique spectra wers obtained on Perkin-Elmer model

237 and 137 KRy snectronhatometses over the rance 4000 to 400 em-1
ang 127 XIS peciropho sovrlemange SR io s,

Benzo[f]naptho|2,1-c] cinnoline showed bands at 1554 cm™? (m) and 955 cm™! (s),
which according to Mizushimo et al!® are characteristic for the pyridazine ring.
Similarly dibenzo[a,h}phenazine showed no band in the 1550cm™! region (the
C=N stretching now being symmetry forbidden in IR) and a strong band at 1022
cm™! both facts indicating a pyrazine ring. Along with the naphtyl bands these
findings prove the correctness of the structures E and F. The “azodichinyl” has a
medium band at 1550 cm™? but this is at least in part due to the quinolyl groups.
More significant is the presence of a medium band at 1023 cm™? which is evidence
for a pyrazine ring. Spectra of the 2000-625 cm™? region are given in Fig. 1. More

TABLB 2. IR FRBQUENCIES IN THE T00-400 cu~' REGION
Benzo[flnaptho-  Dibenzo[a,h}-

[2,1ckinnoline v
{structure D) (structure E) “‘azodichinyl™
— 676m 687 m
655m 649 m 646 m
618 m -— -
545 m 548 m 54518
— 540s 540 m
528m —_ B
Stow 517w S12w
487 w 481 m 486 m
— 437 w 432 m
—_ 418 w 417w
409 m 398 m 404 m

information was provided by the 700-400 cm™! region where the skeleton vibrations
take place. In Table 2 the results are given. The striking one-to-one correspondence
between the frequencies of the second and third column shows that “‘azodichinyl”
must have the same (transoid) skeleton as dibenzo[a,h}phenazine.

The results of this investigation also implicates that “azoxydichinyl” has most
likely structure D rather than A as has already been suggested by Farrar.?

* M. Ito, R. Shimada, T. Kurabbhi and W, Mizushima, J. Chem. Phys. 25, 597 (1956).



