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Abstract - Therﬁal !}+2] intermolecular cycloaddition of nitrilimines to
2H-1,3-benzothiazines (1, 2) gives new fused tricyclic ring systems (2. 8)-

1,3-Dipolar cycloaddition is one of the most useful methods for the preparation
of five-membered heterocycles. Numarous possibilitiee for variation are avail-
sble by changing the structures of both the dipcle and the dipolarophile. Nitril-
imines are a long-known and thoroughly investigsted class of 1,3-dipoles, Access
to this group of dipoles can be achieved by {a) treatment ‘of hydrazonyl halides
with baaez, (E) thermal or photochemical decomposition of tetrazoleeS'4, (c)

photolysis of aydnonea5

6.7

. and (d) thermal elimination of carbon dioxide from 1,3, 4~
~oxadiszolin-5-onaee" *’, Inter- and intramolecular cycloaddition of nitrilimines
has been widely investigsted and in meny ceses has led to the synthesis of a
variety of interesting heterocyclic compounds, some of which viould bs tedious to
oynthesize by cother methodaa.

Following our studies of the cycloaddition reactions of 1,3-benzothiazines, we
now report thet the resctione of 6,7-dimethoxy-2H4-1,3-benzothiazine (;)g and ite

4-mothyl analogue (g)g with hydrazonyl halides (59-9)10‘13

give the new angularly-
-condensed triszolobenzothiszines (8g-h. &a-h). The structuree and purity of the
new compounds were confirmed by IR, 1H and 130 NMR mepsurements,

The most important IR date are as follows: Charscteristic nitro bands of com-

pounds Sb,c end 6b,c: 1515-1480, 1325-1295 and 840-825 em™t

. respectively, Ester
bends of compounds Se,f.g end §g,f,g: 1700-1715 (VCs0) and 1270-1245 end 1160-

=1135 cm’l. respectively (V¥C-0). VNH end amide-I bends (gh.6h) at about 3370 and
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3375 cm'l aend 1685 and 1680 cn"l, respectively. Naturally, all the spectra contain
the bands charecteristic of methoxy and phanyl and/or para-disubstituted phenyl
groups,

14

The NMR data are discussed in detail slsewhere™  , where we slso report the con-

formational analyses of these compounds, The most impertant 1

H NMR cheracteriatics:
The non~equivalent protons of the 4-methylene group give an AB multiplet, with
chemical shifts at 4.05-4,80 and 4_.40-5_,80 ppm, respectively, end a coupling con-
stants of 11.5-13.5 Hz, The two singlete maethoxy of 3-3H intensity are in the
intervels 3,74-3.97 and 3.23-3.27 (Be-h) or 3.57-3.89 ppm (3a-h, 6g-d). The H=10
signal of compounds 5g-h appeers at 6.11-6.54 ppm, and the corresponding lO-methyl
singlet (3H) of compounds 6a-h at 1.82-~2.12 ppm. The H=6 and H-S singlets cen be
found in the intervals 6.49-6.89 and 5.,93-6.07 (Ee-h) or 6.77-7.30 ppm (Sg-h,
6a-d). The triplet and quartet {Jw7 Hz) of the carbethoxy group in compounds
§g.;,g and 6g,f,9 are identifiable at 1_36-1.39 and 4.35-4_38 ppm. The wultiplets
of the aromatic hydrogens are identifigble in all cases with the expected
pultiplicity and intensity.

The strong shielding of H-9 and the C-8 methoxy group in compounds §8-h led us to
the conclusion of a different conformation for the latter compounds relative to

1

the others. From temperature-depandence of the "H NMR spectra, we concluded that

all compounds unsubstituted on C=10 {3g-p) and the 3~aryl-substituted lO0-methyl.
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PHYSICAL AND ANALYTICAL DATA ON COMPOUNDS gg-g AND gg-g

Com=- Yield M.p. Formula Analysis/% Caled. /Found
pound o o MW, c H N 5
5g 89 170-171  Cy M, N30,5 66.46  5.25 10.41  7.95
403_49 68.50 5.31 10,36 7.79
gg ol 203=205 C23H20N404S 61.59 4,50 12_49 7.15
448,49 61.42 4,39 12_56 7.23
gg 90 214-216 023H1901N404S 57.20 3.97 11_60 6.63
482,93 57.31 4.04 11. 49 6.52
gg ol 187-189 023H2001N3028 63,08 4,60 9.60 -
437,93 63.46 4,90 9.71 -
gg 85 139-140 020H21N3045 60.13 5.30 10.52 8.03
399_46 60,24 5.38 10_64 8.11
5f 86 180-181  CpgH,ClN;0,8 55.36  4.65 9.68  7.39
433,90 55,47 4,72 9,67 7-43
Sg 78 150-151  C,Hy3N50,8 61.00  5.61  10.16 7.76
413_48 60.93 5.76 10,37 7.89
§§ 87 183-184 024H22N403S 64,55 4,97 12_55 7.18
446 52 64,46 5.01 32.31 7.21
6a 82 lga-185 CzhH23N3028 69,04 5.55 10,06 7.69
417,51 68.92 5.63 10 06 7.75
&b 92 179-181 G, H,,N,0,S 62.32  4.80  12.11  6.93
462,54 62.19 4,86 12_04 6.78
gg 94 222=224 C24H2101N404S 58.00 4,26 11.27 6,45
496,96 58.07 4,34 11.32 6.37
6d 85 180-181 G, H,,ClN.0.S 63.78  4.81 9.30 -
451,96 64.00 5.25 9,55 -
€8 84 134=135  C, Hy3N;0,S 61.00 5.61  10.16 7.76
413_48 60.87 5.69 10_24 7.856
6f 88 135-136  CyH,,CIN;0,S 56.31  4.95 9.38  7.16
447,93 56.45 5.04 a_47 7.24
6g 86 129-131  CpyHagN50,S 61.80  5.89 9.83  7.50
427.51 6l.92 5.97 8.88 7.41
QQ 90 169=170 025H24N4035 65.20 5.25 12,17 6.96
460,54 65. 39 5. 36 12_29 6.78

aneloguee (6a-d) occur in a rigid conformation. The lO0-methyl=3-carbethoxy deriva-
tives are conformstionally more flexible systems, where H-9 and the 8-methoxy sub-
stituent lis close to the l-aryl ring in the preferred conformer. Consequently,
the heterorings must be cis-anellated. By taking up thies more strained structure
the molecules avold the steric hindrance of the l0-methyl and l-aryl groups. This

d. 13

conformation is stebilized probably by a hydrogen-bon C NMR spectra gave

additional proof of the structures and postulated conformations.l4
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EXPERIMENTAL

The IR spectrs were run on a Specord 75 (JENA) grating spectrometer, in KBr
pellets, 1y NMR spectra were recorded at room temperaturs in chl3 solution at
250-MHz, on a BRUKER WM-250 FT-spectromster equipped with a superconducting magnet,
using TMS as internel standard. Sweep width: 5 kHz, pulee width: 1 pe (flip angle
~20°5. acquisition time: 1.64 s, number Sf scans: 8, computer memory 16 K,
digital resolution: 0.6l Hz/point,

Genérgl procedure for syntheseis of gg~h, 6g~h: 1 or 2 {0.01 mol) was q;ssolvad

in benzene. (50 ml) and 0.0l mol of 3 was added. The mixture was refluxed, and a
solution of Et3N (0.01 mol) in 30 ml benzene was sdded dropwise, with stirring,
during 1 h. The crystalline Et,N.HCl was removed by filtration, the benzene
soiution was evaporasted and the residue was then crystallizéd from EtOH to obtain

cerystals (cf. Tablae).
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