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In the presence of hydrochloric acid, 9-vinylacridine reacts with nitrosobenzenes having electron-donating
groups such as p-nitroso-N, N-dialkylaminoaniline and p-methylnitrosobenzene to yield a four-membered oxazeti-
dine, as the first example of a non-fluorinated oxazetidine ring system. A new 2 : 2 adduct, to which the perhydro-
1,2,7-oxadiazepine structure is assigned tentatively, is formed in the reaction of 9-vinylacridine with nitrosobenzene

or p-chloronitrosobenzene under similar conditions.

So far no report has been given on non-fluorinated
oxazetidines.®® Hepfinger ¢t al. have shown that
the oxazetidines reported by Ingold and Weaver?
from the reaction of nitrosobenzene with diethyl methyl-
enemalonate and 1,l-diphenylethylene are diethyl g-
N-hydroxy-N-phenylmethylenemalonate and tri-
phenylnitrone as proposed by Lapworth et al.®

OH
CH,=C(COOEY), |
—  , Ph-N-CH-C(COOE),

PhNO — o
Ph,C-CH, 1
T Ph-N-CPh,

We reported®!® that hydrochloric acid (HCI) is
an extremely effective catalyst for the condensation of
p-substituted nitrosobenzenes with 9-methyl- and 9-
ethylacridine. Furthermore, even 9-ethynylacridine
undergoes condensation with two moles of p-nitroso-
N,N-dialkylaniline in the presence of HCI to yield 1-
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(9-acridinyl)-1,2-bis(p-dialkylaminophenylimino)-
ethane N, N-dioxide.lV)

We report herewith that in the presence of HCI, 9-
vinylacridine reacts with nitrosobenzenes having
electron-donating groups to give oxazetidine com-
pounds as the first example of a non-fluorinated oxa-
zetidine ring system. With nitrosbenzene or p-chloro-
nitrosobenzene, a new 2 :2 adduct was obtained.

Results and Discussion

From previous results,?1V ¢is- or trans-1-(9-acridinyl)-
2-methylethylene (1) might be expected to react with
p-nitroso-N, N-dialkylaniline to give the o,f-unsatu-
rated anil and/or nitrone. Contrary to expectation,
the reaction of 1 with p-nitroso-N, N-dimethylaniline
(2a) in the presence of HCI in refluxing ethanol af-
forded acridine-9-carboxaldehyde-N-(p-N, N-dimethyl-
aminophenyl)anil (3a), whose structure was confirmed
by comparison with the authentic sample.” Olefin
1 did not react with 2a in the presence of HCI at room
temperature nor in the presence (or absence) of a basic
catalyst such as potassium carbonate in ethanol.1?)
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Scheme 1.

11) O. Tsuge and A. Torii, bid., 43, 2920 (1970).
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It is conceivable that 3a might have been formed
via the oxazetidine intermediate A with the elimination
of acetaldehyde, although an attempt at isolation of
A was unsuccessful (Scheme 1).

On the other hand, 9-vinylacridine (4) reacted easily
with 2a in the presence of HCI at room temperature
to afford a 1 : 1 adduct 5a, mp 156—157°C (decomp.),
as violet prisms, while under reflux in ethanol 3a was
obtained.

The structure of the 1 : 1 adduct was established to
be 3-(9-acridinyl)-2-(p-N, N-dimethylaminophenyl)-
oxazetidine (5a) on the basis of spectra data and chemi-
cal conversions. The IR spectrum of 5a showed a
characteristic band ascribable to »y_o_yx at 1050 cm~1,
The mass spectrum exhibited a parent peak (M*) at
mle 355 together with major fragment peaks at m/e
341 (M+—CH,), 339 (M+-0O), 337 (M+—H,0),
325 (M+—CH,0O), 324 (325+—H), 221 (341+—

{ > NMe,), 217 (337+— {_}-NMeg), and 204
(324+— <:>—NM62). However, the NMR spectrum

could not be obtained owing to the insolubility of orga-
nic solvents.

When a solution of 5a in ethanol was refluxed, anil
3a, a new compound 6 and formaldehyde were formed.
This indicates that 3a was formed from 5a by the elimi-
nation of formaldehyde.’® Reduction of 5a with
sodium borohydride gave 1-(9-acridinyl)-2-(p-N,N-
dimethylanilino)ethane (7), whose structure was
confirmed by spectral data as well as by microanaly-
sis. Although the exact pathway for the formation
of 7 is not clear, it seems to have been caused by the
initial reductive cleavage of oxazetidine, followed by
the formation of an aziridine by the loss of water and
subsequent ring opening as shown in Scheme 2.

Q el
N, H-cuz+on@a——» ?——n\, H-N@R-i-ﬁ + CHO
Q N‘/ CH-CHz

4

a:R=NMe; , b:R=NEt; , c:R=Me

Q

Similarly, the reaction of 4 with p-nitroso-N,N-di-
ethylaniline (2b) or p-methylnitrosobenzene (2¢) in
the presence of HCI at 0°C afforded the corresponding
oxazetidine compound 5b or 5c. Refluxing of an
ethanol solution of 5b or 5¢ gave the corresponding
anils 3b and 3¢, and 6b. In the case of 5¢, however,
the compound of type 6 could not be isolated.

The results of microanalyses and mass spectra of 6a
and 6b agreed with the molecular formulas of the cor-

N, pCHaCHN ez

P
Mez —— N, ) ﬁ—\N@NMez —N
&) W/

Scheme 2.

12) The reaction of frans-9-styryl- and trans-9-(p-nitrostyryl)-

acridine with 2a did not take place under various conditions.
13) Formaldehyde in exhaust gas was identified by means of the
fuchsin-sulfuric acid color test. It was reported that perfluoro-
xazetidine obtained from trifluoronitrosomethane and tetrafluoro-
ethylene decomposed thermally to form perfluoromethylene-
methylamine and carbonylfluoride.”
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responding 1 : 1 adduct of 4 and 3. The IR spectra
of 6a and 6b were very similar to each other, and
showed no bands ascribable to »yy. The NMR spec-
trum of 6a exhibited signals at § 2.85 (2H, multiplet,
CH,), 2.95 (6H, singlet, N(CH,),), and 6.7—8.7 ppm
(22H, complicated, aromatic (20H) and two methine
protons). It was thus deduced that the most reason-
able structure for 6 is 2,4-di(9-acridinyl)-1-(p-N,N-
dialkylaminophenyl)azetidine rather than the 2,3-
di(9-acridinyl)azetidine compound 6'.

The reaction of 4 with 3a did not occur and starting
materials were recovered. It is thus conceivable that
the formation of 6 might have taken place from a
secondary reaction of 5 with 3 by the elimination of
nitroso compound 2. Although no increase in the
yield of 6a was observed in the thermolysis of 5a in the
presence of 3a, the formation of 6 can be viewed as
proceeding by the initial formation of the perhydro-
1,2,4-oxadiazine intermediate from the reaction of 5
with 3, followed by the elimination of nitroso com-
pound 2 as illustrated in Scheme 3.
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6
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9,

6

5 + 33—
|-CH20 I

Scheme 3.

4 reacted with nitrosobenzene (2d) in the presence
of HCI to afford a2 :2 adduct 8d as pale yellow
prisms, accompanied by a large amount of tarry
material. In a similar reaction of 4 with p-chloro-
nitrosobenzene (2e), a 2 :2 adduct 8e was isolated
together with a small amount of oxazetidine 5e. How-
ever, p-nitronitrosobenzene did not react with 4 but
was converted into p,p'-dinitroazobenzene.

Although the formation of 1:2 adduct of styrene
and trifluoronitrosomethane® and 1:2 adduct of
styrene and nitrosobenzene¥) was observed in the
reaction of styrene with the respective nitroso com-
pound, formation of 2 :2 adducts from olefin and
nitroso compound has not been reported.

Although 8d was stable against reduction with
sodium borohydride and lithium aluminum hydride,
its treatment with sodium ethoxide in ethanol afforded
l-anilino-1,3-di(9-acridinyl)propane (9) and 2,4-di-
(9-acridinyl) butyraldehyde-N-phenylanil (10), accom-
panied by a trace amount of azobenzene. Structures
of 9 and 10 were confirmed by their spectral data as
well as by the results of microanalyses. 10 was hydro-
lyzed with aqueous potassium hydroxide to give 1,3-
di(9-acridinyl)propane (11) wvia the carboxylic acid,
which could not be isolated in a pure form; 11 was
identified by comparison with an authentic sample
prepared from the Mannich reaction of 9-methyl-
acridine with paraformaldehyde (Scheme 4).

14) N. F. Hepfinger and C, E. Griffin, Tetrahedron Lett., 1963,
1361,
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4 + ONHR ——— 2:2 adduct and/or
2 8

?
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d:R=H, e:R=Cl
Scheme 4.

Contrary to oxazetidine 5, 2 :2 adducts 8d and
8e were stable in refluxing ethanol. Heating of 8d
in triethylphosphite for 10 hr afforded a new com-
pound 12d, mp 276—277°C, and azobenzene. On
the basis of its spectral data and reaction with tri-
ethylphosphite, compound 12d was assumed to be
either 2,3-di(9-acridinyl)-1-phenyl-42- or -A*-pyrro-
line. On heating with triethylphosphite, 12d was
converted into  2,3-di(9-acridinyl)-1-phenylpyrrole
(13d), mp 280—281°C, whose structure was esta-
blished by its spectral data. Similarly, treatment of
8e with triethylphosphite gave the corresponding pyrro-
line 12e and p,p’-dichloroazobenzene (Scheme 5).

(EtO)aP &E—’Ls él \N + RO
:7;3 |—* §U§

Scheme 5.

The NMR spectrum of 8d exhibited multiplets at
6 2.5 (2H, CH,), 4.0 (2H, CH,), 6.2 (2H, >CH), and
6.7—9.5 ppm (26H, aromatic protons).

From the above NMR spectra and chemical con-
versions it is evident that the 2 : 2 adducts 8 have the
moiety B in the molecule, while three types of arrange-
ments C, D, and E are possible for the remainder of
the adduct (Fig. 1). 1,2,3-Oxadiazolidin 3-oxide F
and 1,2,5-oxadiazolidin 2-oxide G were proposed,
respectively, for the 1 :2 adducts of styrene with tri-
fluoronitrosomethane® and with nitrosobenzene.'?)
Structures F and G correspond to E and C, respec-
tively.

The results of reduction and deoxygenation of 8
eliminate the possibility of a structure incorporating
E. Thus, perhydro-1,2,7-oxadiazepin l-oxide 8-1, 7-
oxide 8-2 (from B and C), and perhydropyridazine
1,2-dioxide 8-3 (from B and D) are possible structures
for adducts 8. From the spectral data it could not be
decided which type of structure 8-1—8-3 would be
most reasonable for 8. However, perhydro-1,2,7-
oxadiazepine structure 8-1 or 8-2 was assumed to be
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more reasonable than perhydropyridazine structure
8-3, because pyrrole 13 was obtained on deoxygena-
tion of 8 but no pyridazine. Furthermore, hydrolysis
of 8d with hydrochloric acid afforded the 1-(p-chloro-
phenyl)pyrroline compound 12e; formation of 12e
seems to take place by the hydrolytic cleavage of -N—
O- bond in the ring, followed by the Orton rearrange-
ment. This seems to support the proposed structure
8-1 or 8-2 for 8.

Experimental

All melting points are uncorrected. The IR spectra were
measured as KBr pellets and the UV spectra were determined
in ethanol solutions. The mass spectra were obtained on a
Hitachi RMS-4 mass spectrometer with a direct inlet and an
ionization energy of 70 eV. The NMR spectra were deter-
mined at 60 MHz with a Hitachi R-20 NMR spectrometer,
with TMS as an internal reference. The microanalyses were
carried out by Miss M. Akita.

Materials. 1-(9-Acridinyl)-2-methylethylene ~ (1)'®
(cis: mp 56—58°C; trans: mp 98—99°C); trans-9-styryl-
acridine,® mp 184—185°C; trans-9-(p-nitrostyryl)acridine,®
mp 291—292°C, and 9-vinylacridine (4),!® mp 87—88°C,
were prepared by our previous methods.

Nitrosobenzenes were prepared by methods described in
literature: p-nitroso-N, N-dimethylaniline (2a), mp 93—94
°C (lit,! mp 92—95°C); p-nitroso-N,N-diethylaniline (2b),
mp 84—85°C (lit,' mp 84°C); p-methylnitrosobenzene
(2¢), mp 49°C (1it,'® mp 48.5°C); nitrosobenzene (2d), mp
65—66°C (1it,!® mp 64—67°C); p-chloronitrosobenzene (2e),
mp 90—91°C (1it,'® mp 89.5°C); p-nitronitrosobenzene,
mp 118°C (lit,2® mp 118°C).

15) O. Tsuge, A. Torii, and T. Tomita, Nippon Kagaku Zasshi,
90, 1263 (1969).

16) O. Tsuge, T. Tomita, and A. Torii, tbid., 89, 1104 (1968).
17) H. E. Fiez-David and L. Blangey, “Grundlegends Opera-
tionen der Farbenchemie,” Springer-Verlag (1943), p. 292.
18) E. Bamberger, Ber., 28, 247 (1895).

19) G.H. Coleman, C. M. McClosky, and F. A. Stuart, “Organic
Syntheses,” Coll. Vol. III, p. 668 (1961).

20) E. Bamberger and E. Huebner, Ber., 36, 3803 (1903).
21) HCI used in this paper: d* 1.1748.
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Reaction of 1 with 2a. A typical reaction is as follows.
To a solution of 1.0 g of 1 (irans) and 0.8 g of 2a in 20 m/ of
ethanol was added 0.05 m/ of HCI?*" at room temperature,
and the reaction mixture was heated under reflux for 8 hr.
After it was allowed to stand overnight, filtration gave reddish
crystals which on recrystallization from ethanol afforded 0.16
g (15%) of acridine-9-carboxaldehyde-N-(p-N, N-dimethyl-
aminophenyl)anil (3a), mp 249—250°C (lit.,”> mp 248°C).
The structure of 3a was established -by identification with an
authentic sample.?

Reaction of 4 with 2a. To a solution of 1.0 g of 4 and
0.8 g of2a in 20 m! of ethanol was added 0.1 m! of HCI
The reaction mixture was then stirred at room temperature
for 1 hr. Filtration gave 0.6 g (35%) of 3-(9-acridinyl)-2-
(p-N,N-dimethylaminophenyl)oxazetidine (5a), mp 156—
157°C (decomp.), as violet prisms, which was subjected to
microanalysis without further purification.

Found: C, 77.31; H, 5.93; N, 11.759%,.
Cy,Hy,N,O: C, 77.72; H, 5.96; N, 11.829%,.

UV Apex nm (loge): 253 (4.5), 537 (4.4).

The reaction of 4 with 2a in refluxing ethanol gave anil
3a. The effects of reaction conditions on yields of products
are given in Table 1.

Calcd for

TasLE 1. REAcTION OF 4 wiTH 2a?)

Reaction conditions Product, Yield
o,

Run 524  Time HCI N
(mol/mol) (hr) (ml) 3a 5a

1 1 1 0.1 — 35
2 2 1 0.1 — 64
3 3 1 o1 — 65
4 1 8  0.05 11 —
5 1 8 0.1 9 —
6 1 8 0.2 8 —
7 2 8 0.1 15 —
8 3 8 0.1 22 —

a) A mixture of 1.0g of 4, the specified amounts of 2a
and HCl in 20m! of ethanol was stirred at room
temperature (Runs 1-3) or under reflux (Runs 4-8).

Reaction of 4 with 2. One gram of 4 was reacted with
1.8 g of 2b in the presence of 0.1 m/ of HCI in 20 m! of ethanol
at 0°C for 15 min to give 1.35g (69%) of 3-(9-acridinyl)-2-
(p-N, N-diethylaminophenyl)oxazetidine (5b) monohydrate,
mp 112—113°C (decomp.), as violet prisms.

Found: C, 74.81; H, 6.73; N, 10.47%. Calcd for

CpH,N,O-H,0: C, 74.95; H, 7.07; N, 10.54%.
IR em™: vy o 1045. UV Ap,; nm (loge): 253 (4.8),
539 (4.2). Mass spectrum mje: 383 (Mt), 369 (M+- CH,),
367 (M+—0), 365 (M+*- H,0), 353 (M*- CH,0), 205
(M+—2b).

Similarly, the reaction of 0.5 g of 4 with 0.6 g of 2¢ in the
presence of 0.05 m! of HCI in 10 m! of ethanol at 0°C for 2.5
hr gave 0.25 g (31%) of 3-(9-acridinyl)-2-(p-tolyl)oxazetidine
(5¢), mp 192—193°C (decomp.), as violet prisms.

Found: C, 80.60; H, 5.46; N, 8.549%,. Calcd for
C,,HN,O: C, 80.98; H, 5.52; N, 8.599%,.
IRecm™: »y_ o 1045. UV Ape,nm  (loge): 253

(4.8), 524 (4.4). Mass spectrum mfe: 326 (M+), 312 (M+—
CH,), 310 (M+—0), 308 (M+—H,0O), 296 (M+—CH,0),
205 (M*+—2c).

Thermolysis of Oxazetidine 5. A solution of 2.0g of
5b in 20 m/ of ethanol was refluxed for 8 hr, during which
time evolution of formaldehyde was confirmed by means of
fuchsin-sulfurous acid color test, The reaction mixture was
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concentrated in vacuo to leave a residue, which was then chro-
matographed on alumina using benzene as an eluent to ob-
tain 0.42 g (23%,) of anil 3b, mp 168°C (lit,” mp 168—169
°C) and 0.4 g (15%) of 2,4-di(9-acridinyl)-1-(p- N, N-diethyl-
aminophenyl)azetidine (6b), mp 295—296°C, as pale yellow
prisms.

Found: G, 83.71; H, 5.94; N, 9.90%.
CyHy,Ny: G, 83.84; H, 6.13; N, 10.03%.

UV ZAmax nm (loge): 247 (4.8), 365 (3.9).

NMR (in CDCl;) 6 ppm: 1.15 (6H, triplet, -CH,~CH,),
3.0—3.6 (6H, multiplet, CH,), 6.7—38.55 (22H, complicated,
aromatic (20H) and two methine protons).

Mass spectrum mfe: 558 (M),

Similarly, heating of 5a or 53¢ in ethanol afforded anil
3a (229,) and azetidine 6a (329%,), or anil 3¢ (22%), mp
180—181°C (lit,>® mp 182—183°C), respectively.

Azetidine 6a: mp 294—295°C, yellow needles.

Calcd for

Found: C, 84.02; H, 5.51; N, 10.63%. Calcd for
C;H;N,: G, 83.74; H, 5.70; N, 10.56%,.

UV Apa, nm (loge): 247 (4.7), 362 (3.7). Mass spec-
trum mfe: 530 (M*).

Reduction of 5a with Sodium Borohydride. A solution of
1.3 g of 5a in 16 m/ of ethanol-dioxane mixture (1 : 1) was
stirred with 0.5 g of sodium borohydride at room temper-
ature for 1.5 hr. To the reaction mixture was added 50 m/
of water. The resulting solution was then extracted with
100 m/ of diethyl ether. The extract was dried over an-
hydrous sodium sulfate and then evaporated to leave a red-
dish oily residue. The residue was chromatographed on
alumina using benzene as an eluent to obtain 0.56 g (58%,)
of  1-(9-acridinyl)-2-(p-N,N-dimethylanilino)ethane  (7),
which on recrystallization from petroleum ether (bp 45—
60°C) gave orange prisms, mp 131—132°C.

Found: C, 80.79; H, 6.81; N, 12.03%. Calcd for
CyH,sNg: G, 80.90; H, 6.79; N, 12.31%. IR cm™:
vru 3280.

NMR (in CDCl;) 6 ppm: 2.8 (6H, singlet, N(CHj;),),
3.5 (2H, triplet, CH,, /=6 Hz), 3.8 (2H, triplet, CH,, J=
6 Hz), 3.55 (1H, singlet, NH), 6.6—8.4 (21H, multiplet,
aromatic protons).

Mass spectrum mfe: 341 (M),

Reaction of 4 with 2e. A solution of 1.0g of 4 and
1.4 g of 2e in 20 m! of ethanol containing 0.1 m/ of HCI was
stirred at room temperature for 24 hr. Filtration gave 0.31
g (18%) of 2 : 2 adduct 8e, which on recrystallization from
chloroform afforded pale yellow prisms, mp 212—213°C
(decomp.).

Found: G, 72.80; H, 4.18; N, 7.93%. Calcd for C,,-
H,,N,O,Cl,: G, 72.54; H, 4.32; N, 8.08%.

UV Amax nm (loge): 253 (4.2), 520 (4.1).

The mass spectrum of 8e did not show a parent peak (M+),
but major fragment peaks at m/e 656, 658, 660 (9 :6 : 1,

M*—2H,0), 531, 533 (M+— 2H,0 — 01-{_>—N), 316,
318 (3:1, 9-acridinyl-CH:N—<_>—Cl+), 315, 317, and

other peaks appeared in the spectrum.

The filtrate was evaporated in vacuo to leave a residue, which
was chromatographed on alumina using chloroform as an
eluent to give 10 mg of oxazetidine 5e, mp 191°C (decomp.),
as violet prisms, together with a large amount of tar.

Found: C, 72.66; H, 4.33; N, 8.009%. Calcd for G-
H,;N,OCI: C, 72.54; H, 4.32; N, 8.08%.

Mass spectrum mfe: 346, 348 (3: 1, M%), 330, 332
M+—0), 316, 318 (M+—CH,0).

22) N. S. Drozdov and E. V. Yavorskaya, Zh., Obshch, Khim.,
30, 3421 (1960).
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Similarly, the reaction of 1.0 g of 4 with 1.2 g of 2d in 20
m! of ethanol containing 0.1 m! of HCI afforded 0.3 g (20%)
of 2 :2 adduct 8d, mp 172—173°C, as pale yellow prisms.

Found: C, 81.03; H, 5.09; N, 8.909%. Calcd for C,,-
H;,N,O,: C, 80.76; H, 5.12; N, 8.97%.

Mass spectrum m/e: 588 (M+t—2H,0), 497 (M+—2H,0—
PhN), 282 (9-acridinyl-CH=N-Ph+), 281.

Reduction of 8d with Sodium Ethoxide. A solution of
3.0 g of 8d in 20 m! of ethanol was stirred with 0.5 g of sodium
at room temperature for 12 hr. Filtration afforded 0.4 g
(23%) of  2,4-di(9-acridinyl)butyraldehyde-N-phenylanil
(10), which on recrystallization from pyridine gave yellow
prisms, mp 296—297°C.

Found: C, 85.66; H, 5.27; N, 9.13%. Calcd for Cg-
H,N;-12C,HN: C, 85.55; H, 5.48; N, 8.95%. IR
cm~t: yo_y 1660.

NMR (in CF,COOH) ¢ ppm: 3.5, 5.6 (each 2H, multi-
plet, CH,), 7.3—8.8 (23H, multiplet, aromatic (21H) and
two methine protons).

Mass spectrum mfe: 501 (Mt), 309 (M+—9-acridinyl-
methyl, base peak), 295 (9-aCridinyl-éHCH=NPh), 206
(9-acridinyl-CH,CH,*).

The filtrate was concentrated in vacuo to leave a residue,
which was chromatographed on alumina using benzene as
an eluent to give 10 mg of azobenzene and 0.25g (119,) of
l-anilino-1,3-di(9-acridinyl)propane (9). Recrystallization
of 9 from pyridine afforded yellow prisms, mp 214—
215°C.

Found: C, 85.79; H, 5.28; N, 8.769%,.
H,)N;: C, 85.86; H, 5.56; N, 8.58%.
3280.

NMR (in CDCl;) 6 ppm: 2.9, 3.5 (each 2H, multiplet,
CH,), 4.5 (1H, multiplet, NH), 6.0 (1H, multiplet, >CH),
6.5—8.7 (21H, multiplet, aromatic protons).

Mass spectrum mfe: 489 (M*), 397 (M+—PhNH), 297
(M*—9-acridinyl-CH,*), 283 (9-acridinyl-CH =1tIHPh,
base peak), 206 (9-acridinyl-CH,CH,").

Hydrolysis of 10. After 0.1 g of 10 in 4 m!/ of ethanol-
concentrated potassium oxide aqueous solution (I :1) was
stirred at 90°C for 30 min, filtration afforded 70 mg of
crystals. The crystals were washed with diethyl ether to
leave 60 mg (75%) of yellow crystals, which on recrystalli-
zation from benzene gave 1,3-di(9-acridinyl)propane (11),
mp 201—202°C, as yellow prisms.

Found: C, 87.70; H, 5.53; N, 7.039%. Calcd for C,,-
H,,N,: C, 87.40; H, 5.57; N, 7.039%. Mass spectrum m/fe
398 (M),

NMR spectrum (in CF;COOH) ¢ ppm: 2.7 (2H, multi-
plet, CH,), 4.5 (4H, multiplet, CH,), 7.9—8.9 (16H, multi-
plet, aromatic protons). :

The ether-washings were concentrated to give a trace
amount of pale yellow crystals, whose IR spectrum showed
the bands ascribable to vy, and »_, at 3400 and 1700 cm™3,
respectively. However, the carboxylic acid could not be

Calcd for Cg;-
IR cm™1: wxm

Reaction of 9-Vinylacridine with Nitrosobenzettes

3191

isolated in pure state.

Preparation of 11. A mixture of 3.0g of 9-methyl-
acridine, 0.5 g of paraformaldehyde and 1.5 g of dimethyl-
amine hydrochloride in 25 ml! of ethanol was refluxed for
2 hr. The reaction mixture was neutralized with aqueous
sodium hydroxide to give brown oily substance, which solidi-
fied on trituration with diethyl ether. The solid was recrystal-
lized from benzene to afford 0.75 g (72%,) of 11. mp 201—
202°C.

Reaction of 8d with Triethylphosphite. A solution of
1.0 g of 8d in 5 m!/ of triethylphosphite was refluxed for 10
hr. The reaction mixture was concentrated in vacuo and the
residue was allowed to stand overnight to give 0.25 g (329%,)
of 2,3-di(9-acridinyl)-1-phenylpyrroline (12d), which on
recrystallization from benzene afforded orange prisms, mp
276—277°C.

Found: C, 86.79; H, 4.91; N, 8.089%.
H,;N;: C, 86.54; H, 5.04; N, 8.419%.

NMR (in CF,COOH) é ppm: 4.7 (2H, multiplet, CH,),
7.0—9.3 (23H, multiplet, aromatic (21H), >CH and =CH).

Mass spectrum mfe: 499 (M+), 497 (M+—H,, base peak),
422 (M+—Ph), 420, 406 (497+—PhN), 393 (497+—PhN=
CH), 312 (M*—9-acridinyl), 295 (M+—9-acridinyl-CH=
CH), 281 (9-acridinyl- sl.{IPh), 205 (9-acridinyl-CH=
CH,*), 204.

The filtrate was further concentrated to leave a residue,
which was chromatographed on alumina using chloroform
as an eluent to give 0.1 g of azobenzene and tar.

Similarly, treatment of 0.5 g of 8e with 3 m/ of triethyl-
phosphite yielded 0.12 g (38.5%) of pyrroline 12e, mp
292—293°C, as orange prisms and a small amount of p,p’-
dichloroazobenzene, mp 189°C (lit,2» mp 187°C).

Found: C, 81.07; H, 4.19; N, 7.65%. Calcd for
C3Hy N;Cl: G, 80.79; H, 4.49; N, 7.87%.

Mass spectrum mfe: 533, 535 (3 :1, M+).

Hpydrolysis of 8d. A solution of 0.5g of 8d in 10 m/
of 209, aqueous hydrochloric acid was stirred at 90°C for
10 min. The reaction mixture had been cooled and neu-
tralized with ammonium hydroxide to precipitate crystals.
Recrystallization from benzene afforded 0.17g (409%) of
12e, mp 292—293°C.

2,3-Di(9-acridinyl) -1-phenylpyrrole (13d). A solution
of 0.5 g of pyrroline 12d in 3 m! of triethylphosphite was re-
fluxed for 15hr. The reaction mixture was concentrated
in vacuo to give 0.3 g (609%) of crystals. Recrystallization
from benzene afforded 13d, mp 280—281°C, as orange
yellow prisms. The pine reaction color test of 13d was
positive.

Calcd for G-

Found: C, 86.90; H, 4.46; N, 8.26%. Calcd for
CyeHysNg: G, 86.92; H, 4.62; N, 8.45%,. Mass spectrum
mfe: 497 (M*). NMR (in CF,COOH) ¢ ppm: 7.3—

9.1 (multiplet, aromatic protons).

23) E. Bamberger, Ann. Chem., 382, 95 (1911).






