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INTERACTION OF 2-IMINO-3-METHYLBENZOTHIAZOLINE
WITH SALICYLIC ALDEHYDES

NADEZHDA MARTEMYANOVA, [YURIY CHUNAEV |, NINA
PRZHIYALGOVSKAYA, LIDIYA KURKOVSKAYA, RAISA AM-
BARTSUMOV A, OLGA FILIPENKO", SERGEY ALDOSHIN"
D.I.Mendeleev University of Chemical Technology of Russia, Moscow,
Russia

“Chernogolovka Department of Institute of Chemical Physics RAS,
Chernogolovka, Russia

Abstract Non spiro-1,3-oxazines, but bisbenzothiazoline derivatives
formation during condensing process of 2-imino-3-methylbenzothia-
zoline with salicytic aldehydes was found by '"H NMR and X-ray
structure investigation analyses.

Heterocyclic spiro-1,3-oxazines are scantily known class of substances, al-
though they would display photochromic properties similar to their 1,4-iso-
mers'. We have found only one report confirming that spiro-1,3-oxazines of
benzothiazoline species I prepared by 2-imino-3-methylbenzothiazoline {I)
with various salicylic aldehydes (Ila-€) condensation exhibit thermochromic
properties2 (Figure 1).

In our previous investiga‘ﬁon3 the attempt 1o synthesize spiro-1,3-
oxazines in a similar manner on the basis of 2-imino-3,5~-dimethylthiazolidine
was made, but instead of expected products we have isolated bisthiazolidine
derivatives of structure IV in pure form which are not susceptible to spiro-
cyclization and therefore posess no photochromic properties (Figure 2).
This failure stimulated us to reproduce the experimems2 for to investigate
whether spiro-1,3-oxazines III show photochromic properties. The inter-
action between imine 1 and aldehydes IIb and Ilc gave the products which
have melting points (m.p.) coinciding with m.p.’s published in the patent?, but
our following studies did not confirm their spiro-1,3-oxazine structure IIL
"H NMR spectra of these products seemed to be very like to the spectra of
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a R'=R%*H; b R'=H,R%=NO; ¢ R'=R%*=Br;
d R!=CHO,R?*=NO,; e R!'=OCH3, R%=NO,.
FIGURE 1.
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FIGURE 3.  X-ray structure of Va
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TABLE 1. Characteristics of bisbenzothiazoline compounds V.

Compo- Melting "HNMR specira” Yield, %

und point,’C N-CH3 &-H it-H 12-H 13-H 14-H  OH.N

va' 141-143 351 557 ~69 ~72 ~6.8 ~7.2 104 60
155—159°

Va 178-180_ 343 554 69 <12 63 7.2 104 30
1551592

Vb 193-194 353 561 - 7.56 - 7.38 17 57
192-194%

Ve 194-196 354 573 6.93 8.09 - 8.27 119 55
195-198%

*ethanol signals present (0.5 mole per mole of Va);
tmsignalls of protons 4-7 are about 7.0-7.4 ppm.

symmetric bisthiazolidine derivatives of species IV: besides of single intensity
protonssignal in spa-mezo-CH group and broadening downfield signal of OH
group, these spectra contained proton signals of heterocyclic ring and N-CHs
group of doubled intensity. It shows that spiro-1,3-oxazines IIIb and Illc
described in patent” are indeed bis(3-methylbenzothiazoline-2-ylidenamino)-
-2-hydroxyphenyimethanes corresponding to the structure Yband Vc,

The product prepared in the reaction of imine I with unsubstituted
salicylic aldehyde (IIa) has the same structure Va, but in this case the m.p.’s
of the product and the similar ones described in patentz were not coinciding,
Moreover, we have isolated two types of crystals from the reaction mixture:
colourless product with fower m.p. 141-143°C and fitac coloured product with
higher m.p. 178-180".

'H NMR spectra of these compounds are very similar (Table 1). The
only spectral difference was that colourless crystals spectrum includes signals
of ethanol solvent in which the reaction was carried out (0.5 mole per mole
bisbenzothiazoline compound in accordance with integral curve),

The X-ray structure investigation analysis of the compound Va crystal
gave us convincing arguments confirming the bisbenzothiazoline structure V
for synthesized products Va,b,c (Figure 3).
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The Va, Vband V¢ compounds have no photochromic properties, but change
their colour while heating.

The results of this study as well as results obtained previously® show
that spiro- 1,3-oxazines are not formed in the condensation process of hetero-
cyclic imines with salicylic aldehydes.

EXPERIMENTAL

'H NMR spectra were recorded using a Bruker WP 200 SY spectrometer;
chemical chifts are reported in ppm downfield from internal TMS in CDClz
solutions.

Crystallographic data were obtained with automatic fourcircle diffractometer
KM-4 equipped with a graphite monochromator (Mo K = 0.7109 A). Scan
type 6/26. O limits: 12 deg,

Crystallographic system: monoclinic. Space group C 2c, a=34.621(7);
b=10.500(3); c- 1L 510(5)A,  £=90.30(5)°. V=4184.09 A Z=8 C23H20N40Sy,
d=1.373 glcm Crystal dimensions (mm): 0.03*0.02*0.5.

The structure was determined by direct method according to program
SHELXS-86%,
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