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Halogenation of 3<3-pyridyl)sydnone with N-halosuccinimides in chloroform afforded the
4-halogeno-3-(3-pyridyl)sydnones where X = CI, Br, L. The 4-chloro- and 4-bromopyridylsydnones
were photochromic. 343-Pyridyl)sydnone was obtained in both high yield and purity by dehydra-
tion of N-nitroso-N<3-pyridyl)glycine with trifluoroacetic anhydride.

J. Heterocyclic Chem., 16, 1059 (1979).

Since the synthesis of 3<(3-pyridyllsydnone (1) (3,4),
4‘methyl and 4-phenyl analogs were synthesized (5a) as
well as the 5-bromopyridyl and N-oxide analogs (6), none
of which were photochromic. However, the 4-p-tolyl analog
was recently reported (5b) to be photochromic.

Since our discovery of photochromism in 3-phenyl-
sydnonyl substituted alkenes (7), we have continued our
search for structural parameters responsible for photo-
chromism in sydnones. We therefore undertook the syn-
thesis of 4-halogeno-3<3-pyridyl)sydnones (2-4) to deter-
mine the effect of this substitution on this property.
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Various methods for the halogenation of sydnones at
the four position have been reported (8). A chlorination
reported (9) for 3-phenylsydnone employing N-chloro-
succinimide in methanol seemed an appropriate method
for pyridylsydnone. Application successfully afforded
4-chloro-343-pyridyl)sydnone (2).

Bromination of 3-phenylsydnone was achieved either by
refluxing with N-bromosuccinimide in chloroform (10) or
reaction with a mixture of bromine, ethanol and sodium
bicarbonate (11). A bromination of 1 with bromine in
acetic acid was described (12), but there was no mention of
any photochromic behavior by 3. We synthesized 3 in
higher yield by reacting 1 with either N-bromosuccinimide
in methanol or a mixture of bromine, aqueous ethanol,
and sodium bicarbonate.

Todination of 3-phenylsydnone had been accomplished
indirectly from the 4-chloromercuri (13) or Grignard
derivatives (14). The conversion of 4-chloromercuri-3-
(3-pyridyl)sydnone (3) gave very impure 4-iodo-3(3-
pyridyl)sydnone (4), because of contamination by the
4-chloromercuri precursor. Direct iodination of 1 with
N-iodosuccinimide in chloroform proved to be the most
convenient method although several recrystallizations
from benzene were necessary to remove succinimide.

We found trifluoroacetic anhydride, as reported in a
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synthesis of 3-phenylsydnone (15), to be superior to acetic
anhydride for the dehydration of N-nitroso-N-(3-pyridyl)}
glycine affording 1 in high yield and purity.

The ultraviolet spectral absorptions of the sydnone ring
in compounds 2-4 underwent a gradual cumulative
bathochromic shift relative to the absorption of 1 (312
nm). The shift was about 5 nm per halogen as the electro-
negativity decreased and was accompanied for all
halogens by an increase in intensity of absorption. The
pyridine ring absorption of 1 (236 nm with a 265 nm
shoulder) decreased in intensity in compounds 2-4 and
was further altered by a bathochromic shift for compounds
3 and 4 with concomitant loss of the shoulder.

Only the halogenopyridylsydnones 2 and 3 were photo-
chromic at both 254 nm and 366 nm wavelengths. The
chloro-compound 2 exhibited a faint blue-green color
while the bromo-compound 3 exhibited a navy-blue colora-
tion at both short and long wavelengths of irradiation.
Sometime after completion of this study (2) the photo-
chromic behavior of 3 was described in detail (16). These
workers observed the irreversibility of the color change in
3. A strict definition of photochromism would exclude this
compound and consider its behavior to be ordinary photo-
chemistry.

EXPERIMENTAL (17)

34{3-Pyridyl)Sydnone (1).

A fine suspension of N-nitroso-N{3-pyridyl)glycine (4) (50 g., 0.28 mole)
in absolute ether (350 ml.) at 0° was treated dropwise, with stirring, with
trifluoroacetic anhydride (75 ml.) and the mixture was stirred an addi-
tional 1 hour at 0°. The crude product (40.8 g., 89.7%), m.p. 116-120°,
was filtered and washed with absolute ether (3 x 50 ml.). Recrystallization
from benzene afforded pure 1 (37.9 g., 83.3%), m.p. 119-120.5° (lit. (4)
m.p. 119-121°). The infrared spectrum of this product was superim-
posable on one of an authentic sample; uv: X max 236 nm (log € 4.93),
265 sh (3.67), 312 (3.66); nmr: 6 9.36 (d, 1H, H,, J,, = 2 Hz), 8.97 (pair d,
1H, H,,J,, = 1 Hz,]J,; = 5 Hz), 8.47 (pair quartets, 1H,H,,J,, = 8 Hz),
7.83 (g, 1H, H,), 7.93 (s, 1H, sydnone CH).
4-Chloro-3{3-Pyridyl)sydnone (2).

A suspension of 1(1.63 g., 0.01 mole) and N-chlorosuccinimide (1.99 g.,
0.015 mole) in dry chloroform (75 ml) was refluxed 0.5 hour, cooled,
filtered, and the filtrate evaporated in vacuo to an oil which solidified.
The crude solid was dissolved in boiling THF (125 ml.), filtered (residue
discarded), and the filtrate evaporated in vacuo to give 1.2 g. (60%) of
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product. A recrystallization from absolute ether afforded pure product
0.9 g., 45%), m.p. 120-122° ir: ¢ 5.60 and 5.70 (sydnone carbonyl),
uv: X max 235 nm (log € 3.76), 255 sh (3.69), 317 (3.84); nmr: & 9.10 (d,
1H, Hy, J,,, = 8 Hz), 9.01 (d, 1H, H,), 8.42 (pair d, 1H, H,, H,; = 8 Hz),
7.87(q, 1H, Hy, J5, = 5 Hz).

Anal. Caled. for C;H,CIN,0,: C, 42.55; H, 2.04; N, 21.27; Cl, 17.94.

Found: C, 42.37; H, 2.17; N, 21.39; Cl, 18.08.
4-Bromo-343-Pyridyl)sydnone (3).
(a) With N-Bromosuccinimide.

A solution of 1 (1.63 g., 0.01 mole) and NBS (1.96 g., 0.011 mole) in
95% methanol (100 ml.) was stirred for 5 minutes at room temperature,
filtered, and the filtrate was evaporated to give a crude solid. This was
dissolved in warm water (200 ml.), and hot methanol (20 ml.) was added to
dissolve any residual solid. The cooled aqueous methanol was extracted
with chloroform (2 x 100 ml.), dried (magnesium sulfate) filtered, and the
filtrate was evaporated to yield 2.0 g. (82.6%) of product. An additional
recrystallization from benzene yielded pure product (1.45 g., 59.9%),
m.p. 134-136° (lit. (12) m.p. 136°).

(b) With Bromine.

At room temperature, sodium bicarbonate (6.8 g., 0.082 mole) in 120
ml. of water was added to a solution of 1 (3.26 g., 0.02 mole) in ethanol
(150 ml.). This cloudy solution changed to a clear orange color on addi-
tion of bromine (3.6 g., 0.022 mole) in 25 ml. of ethanol. After stirring 45
minutes, water was added until the solution cleared. Overnight refrigera-
tion yielded the product (2.13 g., 44%), m.p. 134-136°. A recrystalliza-
tion from boiling benzene to which hexane was added to the cloud point
afforded pure 3 (1.96 g., 40.5%), m.p 135-136°; ir: u 5.70 and 5.80 (syd-
none carbonyl); uv: X\ max 246 nm (log € 3.77), 322 (3.90); nmr: 6 9.08 (s,
1H, H,), 9.00 (s, 1H, Hy), 8.42 (d, 1H, H,), 7.87 (q, 1H, Hy).

Anal. Caled. for C;H,BrN,0,: C, 34.73; H, 1.67; N, 17.36; Br, 33.02.
Found: C, 34.95; H, 1.93; N, 17.11; Br, 33.29.

4-Iodo-343-Pyridyl)sydnone (4).

This compound was prepared by the identical procedure described for
3, method (a), except N-iodosuccinimide (2.48 g, 0.011 mole) was
substituted for NBS. Pure product (0.65 g, 22.6%), m.p. 152-154°, was
obtained after three recrystallizations from benzene; ir: x 5.75 and 5.80
(sydnone carbonyl); uv: \ max 255 nm (log € 3.63), 327 (3.85); nmr: 6 9.03
(s, 1H, H,), 8.95 (s, 1H, H,), 8.33 (pair d, 1H, H,), 7.80 (q, 1H, Hy).

Anal. Caled. for C,H,JIN,0,: C, 29.09; H, 1.40; N, 14.54; I, 43.91.
Found: C, 29.23; H, 1.52; N, 14.81; I, 43.70.
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