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Reaction of Dehydrodithizone with Pentacarbonyliron. An Unusual
Transformation Involving Carbonyl Insertion

By PETER N. PRESTON,* NorMAN J. RoBiNsON, and KENNETH TURNBULL,
(Dspartment of Chemistry, Heviot-Wait University, Riccarton, Currie, Edinburgh EH14 4AS)

and TREVOR J. KING*
(Department of Chemistry, University of Nottingham, Nottingham NGT 2RD)

Summary Dehydrodithizone reacts with pentacarbonyl-
iron to give a 1,3,4-thiadiazole derivative the structure of
which was elucidated by X-ray crystallography.

IN 1956, Murahashi and Horiie! reported that 2-phenylinda-
zolone (1) was converted into the quinazoline derivative (2)
by the action of carbon monoxide in the presence of either
pentacarbonyliron or octacarbonyldicobalt. The scope of
such reactions in heterocyclic chemistry has not been
assessed although recently the enneacarbonyldi-iron-

induced conversion of an oxazine into an oxazepin has
been described.?

We wished to determine whether this type of ring ex-
pansion [¢f. (1) = (2)] could be used for the interconversion
of mesoionic ring systems and accordingly we allowed
dehydrodithizone (3) to react with pentacarbonyliron under
reflux for 83 h in dry tetrahydrofuran. The major product,
m.p. 140° (549, yield), had analytical and spectroscopic
properties in accord with a product of carbonyl insertion
with concomitant ring expansion [e.g. (4) or isomers therof]
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viz. C ,H (N,OS: M+ 282-0577 (calc. 282:0576); vmax 1690
cm~! (doublet); no NH str.; Amax (EtOH) 372 nm (emax
12,490); n.m.r.: aromatic multiplets centred on 7 1-97 and
2.68. However, an X-ray crystallographic determination
indicated that the product was in fact a 1,3,4-thiadiazole
derivative (5).4 .

Crystals of the compound were triclinic, P1, with a =
15443 (5), b = 7475 (2), ¢ = 6:303 (2) A, o = 106-34 (2)°,
B =102-13 (2)°, y = 101:06 (2)°, U = 657-7 A3,z =2,
Do = 1435, Dy, = 1-421 gcm™3,

The intensities of 2168 reflections with 8 < 25° were
measured on a Hilger-Watts four circle diffractometer using
graphite-monochromatised Mo-K, radiation. The struc-
ture was solved using MULTAN and refined using 1905
‘observed’ (net count > 3¢) reflections. In the final stages
of the refinement using the block-diagonal method the
hydrogen atoms, which had been located from a difference
map, were allowed to refine isotropically and the other
atoms were refined anisotropically. The final conventional
R was 559, and bond lengths and angles were all close to
expected values.

The mechanism of formation of the product (5) is unclear.
A sequential process,® (3) — (6) — (5), appears unlikely
since dithizone (6) is not converted? into the thiadiazole (5)
under the conditions used for the transformation (3) — (5);
an alternative intermediate is the mesoionic compound (4)
or six-membered ring isomers thereof.
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compounds were formed, none of which was (5) {t.l.c. examination].
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t In a separate experiment dithizone was allowed to react with [Fe(CO),] in THF under reflux for 3h. Four as yet unidentified
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