
4H-3,I-BENZOXAZlNES. 

2.* SYNTHESIS OF 2,4-SUBSTITUTED 1,2-DIHYDRO-4H-3,I-BENZOXAZINES 

E. V. Gromachevskaya, V. G. Kul'nevich, 
T. P. Kosulina and V. S. Pustovarov 

UDC 547.867.1.07:543.422 

The reactions of o-aminophenylcarbinols with carbonyl compounds have been stud- 
ied. Optimum conditions have been developed for the synthesis of 2-(5-X-2-furyl)- 
1,2-dihydro-4H-3,l-benzoxazines. It was found that 2,2-disubstituted 1,2-dihydro- 
4H-3,l-benzoxazines are unstable and are converted upon heating in the presence of 
acylating agents to 4H-3,l-benzoxazines. 

The condensation products of o-aminobenzylic alcohols with carbonyl compounds were ini- 
tially assigned azomethine structures [i]. However, based upon spectroscopic studies, these 
products were later assigned cyclic structures, namely 1,2-dihydro-4H-3,l-benzoxazines [2]. 
In addition to this method, which appears to be the principal method for the preparation of 
1,2-dihydro-4H-3,l-benzoxazines [3, 4], other methods are also known, involving oxidation of 
N,N-disubstituted 2-(hydroxymethyl)anilines with manganese dioxide [5], reduction of 4H-3,1- 
benzoxazines with organolithium and organomagnesium compounds [6], or reaction of phenylmag- 
nesium bromide with an azomethine prepared from o-aminobenzophenone [3]. Interest in the chem- 
istry of these little-studied 4H-3,l-benzoxazines has been stimulated by the potential of ob- 
taining new compounds with biological activity. Within the series of 1,2-dihydro-4H-3,l-benz- 
oxazines, compounds have been identified with herbicidal [7], fungicidal [8], and pharmacolog- 
ical activity [9]. 

The previously unknown 1,2-dihydro-4H-3,l-benzoxazines IV-XV were obtained upon condensa- 
tion of o-aminophenylcarbinols I-III with a variety of aldehydes and ketones of different 
structural types. 

R R R' R I 

+ ~ [ R + H~O 
2. " R3 

H 
I - l l l  IY-XY 

I, IV--VHI.  XIV, XV W=C6Hs; If, IX--XII RI=CH:~; lIl, Xlll  RI=CH2CH2C6Hs: IV, 
IX. XV R2=CH3; V R2=n-CH2--CH2--CH3; V! R 2= ~ - ( 5 - m e L h y l - 2 - f u r y l ) e t h y l ; V l l .  XI 
R 2 5-bromoT.2-furyl  XI I R 2 = 5 - n •  I I. X II I R -~ = 5 - d i m e t h y l a m i n o - 2 -  fu ry1  

X R2=CC13: IV--XII[  R~=H; XIV R2,R3=(CH2)s; XV R3=CH2CI-I:~ 

o-Aminophenyldiphenylcarbinol (I) reacts readily with aldehydes under a variety of dif- 
ferent conditions: upon refluxing in benzene in the presence of a catalyst (acetic acid [i, 
2], KU-2) or without one~ in ether with TSK [4], as well as in acetic acid upon cooling or 
in liquid SO2. At elevated temperatures dehydration reactions interfere with the synthesis 
of compounds IX-XIII based on o-aminophenyldialkylcarbinols !I and III, decreasing the yields 
of desired products (Table I). 

Optimum conditions for the preparation of dihydrobenzoxazines from carbinols II and II! 
involve using a minimum amount of acetic acid upon cooling. Acetic acid acts as both the 
solvent and catalyst (under these conditions). Catalysis by mineral acid was needed only in 
the case of compound IX. 

Acetic acid is unsuitable for the synthesis of 2-(5-dimethylamino-2-furyl)-4,4-diphenyl- 
and 2-(5-dimethy•amin•-2-fury•)-4,4-di(2-pheny•-•-ethy•)-•,2-dihydr•-4H-3,•-benz•xazines 

Krasnodar Polytechnical Institute, Krasnodar. Translated from Khimiya Geterotsikliches- 
kikh Soedinenii, No. 6, pp. 842-847, June, 1988. Original article submitted October 28, 1986; 
revision submitted November 9, 1987. 
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(VIII and XIII), due to resinification of the products. It was found, however, that compounds 
VIII and XIII could be prepared by using liquid S02. The difficulty (associated with resin 
formation) is corrected under these conditions by the ease of isolation of the compounds in 
crystalline form after removal of the SO= by evaporation. 

We have also examined for the first time the reactions of o-aminophenylcarbinols contain- 
ing a tertiary hydroxyl group with ketones. It was found that compounds XIV and XV could be 
obtained in highest yield from o-aminophenyldiphenylcarbinol (I) and aliphatic ketones in ace- 
tic acid medium at temperatures in the range I0-45~ Compounds XIV and XV are unstable. 
Upon thin layer chromatography of the pure compounds on Silufol plates two spots were observed, 
with R 0.87 or 0.65, corresponding to dihydrobenzoxazine XIV and XV, respectively9 and car- 
binol I f, dueto partial decomposition on silica gel. This was verified by complete reversion 
of compound XV to the starting carbinol I upon column chromatography of a benzene solution on 
silica gel. 

Compound XIV and XV are converted, at the boiling point of acetic acid, to 2-methyl-4,4- 
diphenyl-4H-3,l-benzoxazine (XVI): 

CI-I3co~H" t ~ ~ --O 

xv , . . . . . . .  " L..,//J... 
c t l ~  e l l 3  -- ~C=O, II~O 
CzH ~ XVI 

The UV spectra of 1,2-dihydro-4H-3,l-benzoxazines IV-VII, IX-XII, XIV, and XV are charac- 
terized by two absorption maxima, in the 233-248 and 282-305 nm regions. With respect to the 
position of the main absorption bands, the spectra of dihydrobenzoxazines are similar to the 
spectra of the starting carbinols I-III (Table 2); the nature of these spectra is determined 
primarily by p,~-conjugation between the nitrogen atom in the NH- or NHa-group with the arom- 
atic nucleus. Upon formation of the condensed bicyclic 1,2-dihydro-4H-3,l-benzoxazine system 
the conjugation which is present initially in the aminoalcohol system undergoes only insigni- 
ficant changes, while the oxo compound which is introduced into the molecule simply intensi- 
fies the absorption (extinction coefficients) of compounds VII, XI, and XII relative to the 
carbinol precursors I and II (Xma x 237-238 nm, A log cViI_ I = 0.35; %max 236-244 nm, A log 
cXI-II = 0.36; lma x 300-302 nm, A log cXIi_Ii = 0.63). In tbe case of compounds VIII and 
XIII, which contain a dimethylfuryl radical, a bathochromic shift of the second absorption 
maximum in the visible region of the spectrum is observed (Table 2). 

The absence of an intense absorption band at 320-330 nm, characteristic of Schiff bases 
[Ii], in the UV spectra of these compounds provides additional evidence for the cyclic nature 
of these condensation products. 

The IR spectra of compounds IV-XV contain a series of bands, including ones characteris- 
tic of an ~ku-C-O fragment, in the region 1180-1020 cm -:, and also ~C= C and v=CH' respectively, 
for the aromatic nucleus, at 1470-1620 and 3040-3160 cm-*. A free NH bond stretching vibra- 
tion is observed in the form of a narrow absorption band at 3350-3410 cm -i (Table 2). The 
absence of a b~oad absorption band in the region 3100-3500 cm-*, associated with an OH group, 
as well as the lack of C-----Nbond stretching vibrational absorption bands at 1640-1680 cm-*, in 
the IR spectra of these condensation products are also indicative of the formation of cyclic 
structures [II]. 

The IR spectra of the 1,2-dihydrobenzoxazine furan derivatives V!-VIII, and XI-XIII are 
complex: they contain v=CH absorption bands for the CH bonds in the furan ring at 3160-3130 
cm-*, ring stretching and bending vibration bands at 1600-1470 cm -~ (either two or three 
bands), 934-908, and 753-735 cm-*. In addition, the bands due to the ether functional group 
in the furan ring and the N-C-O fragment in the heterocycle overlap one another in the 1000- 
1200 cm-* region. 

The P~L~ spectra of compounds IV-XII, XV contain two singlet signals for the protons gem- 
inal to the phenyl and methyl groups at C(~) of the ring, at 7.25-7.03 and 1.40-1.60 ppm, re- 
spectively. The protons for the benzene ring which is annelated with the heterocycle resonate 
at 7.10-6.50 ppm in the form of a multiplet. In the case of the furan derivatives VII, VIII, 
XI, and XII, the protons in positions 8 to the furan ring are nonequivalent, as indicated by 
their appearance as AB quartets in the range 6.20-7.25 ppm (Table 2). 
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The spectra of this series of compounds also exhibit broad peaks for the ~H group protons 
(5 3.56-4.60 ppm) and singlets for the C(2) protons in the ring (8 4.38-5.72 ppm). The only 
spectrum in which the signal due to C(a)-H is split into a doublet is that of compound XII, 
in which a broad, diffuse band due to-the NHproton is also present. The NH group resonance 
is missing in the PMR spectrum of compound VIII in deuterated trifluoroacetic acid solvent, 
due to exchange with traces of water in the solvent. 

The spectral data discussed herein thus confirm theformation of the 1,2-dihydro-4H-3,1- 
benzoxazlne structure in the condensation of o-aminophenyl-carbinols containing tertiary hy- 
droxyl groups. The presence of tautomeric azomethine structures for these compounds was not 
observed in solution [ii]o 

EXPERIMENTAL 

IR spectra were recorded on 8pecord-71 and UR-20 spectrophotometers using vaseline mulls; 
PMR spectra were obtained on a Tesla BS-467 spectrometer (at 60 MHz), using solutions in CDCI3, 
CC14, and CFsCOOD, versus HMDS as internal standard. Electronic spectra were measured on a 
Specord UV-Vis spectrophotometer using solutions in ethanol. TLC analyses were carried out 
on Silufol UV-254 plates and were visualized using iodine vapor. 

o-Aminophenyldiphenylcarbinol ...... (I) . To a solution of phenylmagnesium bromide, prepared 
as in [12] from 12.2 g (500 mmole) Mg and 52.4 ml (500 mmole) bromobenzene in 150 ml absolute 
ether at 0~ was added dropwise a solution of 16.15 ml (125 mmole) methyl anthranilate in 
20 ml absolute ether. The reaction mixture was refluxed for 1 h, cooled again (in an ice- 
salt bath), and then decomposed by the addition of a saturated solution of ammonium chloride, 
until two layers had formed. The ether layer was removed, and the aqueous layer was extracted 
with ether; the combined ether extracts were washed with 5% NaHC03 and water, and then dried 
over anhydrous sodium sulfate. After the ether had been evaporated the residue was crystal- 
lized from petroleum ether. Yield 29.2 g (85%), mp 120-121~ (which corresponds to that re- 
ported in [13]). Found: C 82.4; H 6.4; N 5.2%. C,gH,,NO. Calculated: C 82.9; H 6.4; N 5~ 

o-Aminophenyldimethylcarbinol (II) and o-Aminodiphenyldi(2-phenyl-l-ethyl)carbinol (IIl). 
These were prepared in an analogous manner, using the corresponding alkylmagnesium halides 
[12]. Carbinol II. Yield 80%, bp 120-123~ (16 hPa). Found: C 78~ H 8.8; N 9.0%. CgH~NO. 
Calculated: C 71.50; H 8.58; N 9.2%. Carbinol III. Yield 61%, bp 92-93~ Found: C 83~ H 
7.3; N 4.5%. C=~H~sNO. Calculated: C 83.3; H 7.6; N 4.3%. 

2-<5-Bromo-2-furyl)-414-diphenyl-l~2-dihydro-4H-3~l-benzoxazine (VII). To a solution of 
1.37 g (5 mmole) o-aminophenyldiphenylcarbinol in 5 ml glacial acetic acid cooled to 0~ was 
added dropwise 6.87 g (5 mmole) bromofurfural. The mixture was stirred at first while cooled 
(ice bath), and then at room temperature for 1 h. The resulting precipitate was removed by 
filtration, washed with a solution of alcohol and water (1:3). Yield 2.02 g (93%). 

Compounds IV-VI~ IX-XII. These were prepared in an analogous manner. In the case of the 
synthesis of compound IX, it was necessary to add 0.015 ml concentrated H2SO 4 to the reaction 
mixture. 

2-(5-Dimethy•amin•-2-furZ•)-4,4-di(2-pheny•-•-9thy•)•••2-dihydr•-4H-3••-benz•xazine 
(XIII). To a mixture of 1.42 g (4.3 mmole) compound IIl in i0 ml liquid SO= upon cooling 
(acetone-liquid nitrogen) was added in portions 0.6 g (4.3 mmole) 5-dimethylaminofurfural. 
The color of the solution gradually intensified during this time. The mixture was stirred 
for 40 min. Afterward, 10 ml absolute ether was added gradually, as the cooling bath was 
removed. As the S02 was removed from the reaction mixture a resinous precipitate separated 
from the reaction mixture, and gradually crystallized. The resulting yellow-red precipitate 
was purified by reprecipitation from chloroform with ether. Yield 1.37 g (70%). 

Compound VIII. Prepared from carbinol I. 

2-Methzi-2-ethyl-4~4-diPhenyl-l,2-dihydro-4H-3,l-benzoxazine (XV). A mixture of 1.37 g 
(5 mmole) compound I and 0.44 ml (5 mmole) methyl ethyl ketone in 5 ml glacial acetic acid 
was stirred at room temperature for 30 min, and then at 40~ for an additional 30 min. The 
resulting precipitate was removed by filtration and washed with acetic acid and petroleum eth- 
er. Yield 1.19 g (72%). 

Compound XIV was prepared in an analogous manner. 
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2-Methyl-4,4-diphenyl-4H-3~l-benzoxazine (XVI). A mixture of 1.57 g (5 mmole) compound 
XV in i0 ml acetic acid was refluxed until the precipitate had disappeared. The reaction mix- 
ture was then cooled, diluted withwater, and the resulting precipitate was recrystallized 
from alcohol. Yield 1.2 g (76%). The physical chemical properties of benzoxazine XVI corres- 
ponded to those reported in [13]. 
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~SOIONIC CO~IPOUNDS WITH BRIDGING NITROGEN ATOMS. 

14. * POLYIiETHINE DYES CONTAINING A THIOZOLO [ 3,4-b ] [ i, 2,4 ] TRIAZINIU~-~ OXIDE NUCLEUS 

Yu. P. Kovtun and N. N. Romanov UDC 547.874'789.6:668.819.45 

Monomethinecyanine and zeromethinemerocyanine dyes have been synthesized on the 
basis of mesoionic 6-methylthiothiazolo[3,4-b][l,2,4]triazinium-2-oxides. It was 
found that these newly synthesized compounds can exist both in mesoionic form and 
in salt form. 

We have previously prepared 6-methylthiosubstituted thiazolo[3,4-b][l,2,4]triazines la-d 
and have investigated their conversion to mesoionic compounds lla-d [2]. 

R 2 R 2 

i N(c211~) ~ i I 

HN N SCH~ fix i 

O ~@N X- -O" " :" 

i { I 

Ia-d na-d 
I, l|a,c Rt=CH3, b,dRI=C6H~; a,bN2=H ' c,dR2=CsH5 

In order to be able to prepare polymethine dyes based on these derivatives of a novel 
heterocyclic system, it was of interest to us to examine the reaction of these compounds with 
nucleophilic intermediates, which are generally used for the synthesis of cyanines [3, p. 210, 
269]. 

*For Communication No. 13, see Ref. [i]. 
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