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In commection with our investigation of the new and interesting
class of compounds, the imidoyl isothiocyanates (2), we have determined
the structure of the red 2-pyridyl isothiocyanate dimer (3,4). While
previous investigators (3) have concluded that the eight-membered ring
(I) was more consistent with the physical evidence, particularly the
infrared spectrum, than the alternasive structure (II), no mention was
made of 3-(2-pyridyl)-pyrido[l,2-a]-s-triazine-2,k-dithicne (III) as a
third possibility. The formation of IIT from two iscthiocyanate mole-
cules, as symbolized in (1), may be formally regarded as a Diels-Alder
reaction in which the -N=(=3 function serves as the dienophile and the
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~N=C~-N=C=3 system as the diene. Indeed, imidoyl isothiocyasnates (2)
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(IV) spontaneously dimerize (6) in exactly this manner to orange-red
solids (V), e.g. N-methylbenzimidoyl isothiocyanate (IVa) dimerizes
readily to l-methyl-3-(C-methylimincbenzyl)-6-phenyl-s-triazine-2, k-
dithione (Va). The structural assigmment of Va is based on the presence
of two singlet signals (3:3 ratio) in the n.m.r. spectrum (7) at 224 and
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IV, V, R = aramatic, R'= aromatic, aliphatic
IVa, Va, R % Celis, R' = CHs

243 c.p.s. attributable to the protons situated on the two N-CHa groups,
and on independent symthesis via the interaction of l-methyl-6-phenyl-
s-triazine-2,4(3H)-dithione (VI) (8) with N-methylbenzimidoyl chloride
(VII) in pyridine. These findings provided a useful groundwork for the
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structural elucidation of the 2-pyridyl isothiocyanate dimer since other
isothiocyanate dimers have not been heretofore reported.

The proposed structure (III) of the 2-pyridyl isothlocyanate
dimer is substantiated by n.m.r. (9) spectral data. A proton ratio of l:l:2:h
was obtained in ascending field strength, and from representative examples an
unambiguous assigmment for the protons could be made. The assigmment of the
doublet signal at lowest field, centered at 557 c.p.s. (10), to the proton
on Cg, peri to the thiocarbonyl group, was based on the values and splitting
patterns of similarly situated protons in 4-quinazolinethiones (2) such as
VIII (11). With respect to VIII, the doublet signal of the proton on Cx was
at the lowest field, centered at 536 c.p.s. (Js,e= 7.8) (7,12), and its
splitting pattern was very similar to that of the proton on Cg of the dimer
(III). The doublet signal centered at 517 c.p.s. (10), which was attributed

to the proton on Cy» of the dimer (III), as well as the signals attributed
to the protoms on Cig, Cy14, &and Cys, was assigned in accordance with the
values and splitting petterns of similarly located protoms in both 2-pyridyl

isothiocyanate (13) and 2-sminmopyridine (14). The spin coupling constants
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for the yproton on Cs are Jg,-p"-—: T-T, Jg,g""—' 1.1, and Je,9 g0.5 c.p.s.
(12). Those for the proton on Cy2 are Jyz,38'= 4.7, Ji2,24 = 2.0, and
Ji2515 ©1.0 c.p.s. (12). The overlapping signals for the protons on

Cp and Cy4 (15) were a multiplet centered at approximately 484 c.p.s.

(24 ¢.p.s. approximate width) and those for the protons on Cy, Cs, Cia,
and Cx vere & multiplet centered at approximately 4l5 c.p.s. (30 c.p.s.
approximate width). Neither of the alternative structures, (I) and (II),
for the 2-pyridyl isothioccyanate dimer corresponds to the n.m.r. spectral
data. Structure I is inconsistent with the recorded proton ratio, while
II, in addition to this factor, would not be expected to show a signal

at 557 c.p.s.
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The values for the spin coupling constants were obtained from a first
order treatment of the curve, and as a result only approximate values
were given.

The dimer (III) is stable at room temperature in dimethyl-de-sulfoxide,
but dissociates to the monomer on heating for five minutes on & steam
bath, as evidenced by the red to yellow color change and the complete
change in the n.m.r. spectrum. The spectrum now shows the loss of the
doublet signal at 557 c.p.s. attributed to the proton om Cg of the dimer
(I1I) and a proton ratio of 1:1:2 in ascending field strength. It shows
a doublet signal indicative of ortho splitting centered at 510 c.p.s.
with each signal split intd an unsymmetricel quartet, and multiplets
centered at approximately 477 c.p.s. (20 c.p.s. approximate width) and
approximately 446 c.p.s. (20 c.p.s. approximate width). The splitting
patterns are very similar to those of 2-aminopyridine (14). 2-amino-
pyridine shows a proton ratio of 1:1:2 in ascending field strength with
the signals attributed respectively to the proton on Cs followed by the
proton on C4 which is in twrn followed by the Cs and Cx protons which
overlap.

"N.M.R. Spectra Catalog", compiled by N. S. Bhacca, D. P, Hollis, L. F.
Johnson, and E. Pier of the Instrument Division of Varian Associates,
Palo Alto, California, Vol. 2, Spectrum No. 431 (1963).

The positions assigned to the protons on C;4 and C;x might actually be
reversed because of the imknown anisotropy effects of the thiocarbonyl
groups at Cz and C,.



