thiosemicarbazones were reported by us to have antimalarial, anti-
bacterial, and antiviral activities. The two of the most commonly used
methods for the preparation of the title compounds are via (a) direct
displacement of S-methyl group of methyl 3-[1=-(2-pyridyl)ethylidene]-
hydrazinecarbodithicate by primary or secondary amines and (b) conden-
sation of an isothigcyanate with the hydrazone of 2-acetylpyridines
Recently, we have found that direct amination of 4,4-dimethyl-3-thio-
semicarbazone of 2-acetylpyridine (;) is a new and facile route for

the preparation of mono- and disubstituted analogs. The reaction was
carried out by refluxing the starting material L with a primary or
secendary amine in acetonitrile for 6-8 hrs with resultant elimination
of dimethylamine. In all cases, this method gave a product with higher
yield and purity than method (a)., Qverall, the scope and the limita-
tions of this reaction parallel these of method {a). Twe factors, the
basicity and steric hindrance of the amines, appear to influence

the rate of the reactions. Thug, aliphatic amines react faster than
aromatic amines and hindered amines react slower than the less hindered
amines. Under identical conditions, unsubstituted Q_) or monc substituted
thiosemicarbazones (3) of 2-acetylpyridine do not undergo the trans-
amination reaction even after 24 hrs,

F
CH, S =~ cH. § ~
3 | 3
b i i % I il Ny L
N C=NNHCN(CH3)2 N C=NNHCNH,, =NNHCNHCH
L i 3

PYRIMIDINES FROM FURFURAL. A CONVENIENT SYNTHESIS AND SOME REACTIONS
OF 5-BROMO- AND 5-CHLOROPYRIMIDINE

Thomas J. Kress and Edward Szymanski

The Lilly Research Laboratories, E1i Lilly and Company, Indianapolis,
Indiana 46285

Qur interest in developing a convenient synthesis of
halopyrimidines! from readily available and inexpensive
starting materials has continued primarily because
S-bromopyrimidine {3a) has proven to be a key intermediate
in the elahoration of ej*her the 5-position by lithium-
halogen exchange,? and more recently the ¢-position by
reaction with 11th1um d1150propylamlde. In this report we
describe a convenient two step preparation (eg.l) of both
5- bromo—(3a), and S-chloropyrimidine (3b} from furfural
(1). The intermediate mucohalic acids {(22.,b) were

X X
/ \ X2 HCONH, /I
HO  ——> —_— I
1 OH X

1 2a,X=Br 3a,X=Br
- Zb,%=Cl 3B, %=Cl

readily prepared by treatment of furfural (1) with either
bromine or chlorine.5:% Prior to this report, 5-chloro-
pyrimidine was available only by multistep seguences in low
overall yield.?

The mechanism of this reaction and some chemistry will
be described,
1. T. J. Kress and L. L, Moore, J. Heterocycl. Chem. 10,
153(1973).

—393—

HETERQCYCLES, Vol 20, No 2,

1983




2. S, Gronowitz and J. Roe, Acta Chem, Scand., 19,
1741(1565), and J. D. Davenport, R, E., Hackler, and H.
E. Taylor, British Patent 1,218,623; Chem. Abstr., 75,
15186h (1971) .

3, T, J., Kress, J. Org. Chem., 44, 2081{1979).

4. A portion of this work has been reported, T. J. Kress
and E. F. Szymanski, U. S. Patent 4, 252, 955(1981),
Chem. Abstr., 94, 192368m(1981).

5. Org. Synthesis, Coll. Vol. 4, 688({1963).

6. Y. Hachilhama, T. Shono, and S. Ikeda, J. Org. Chem. 29,
1371¢(1964).

7. B. Lythgoe and L. Rayner, J, Chem Soc., 2323(1951).

NEW APPLICATIQNS OF MONONUCLEAR HETEROCYCLIC REARRANGEMENTS (MHR's)
IN ORGANIC SYNTHESIS

John C, Lechleiter and Bruce P. Gumn

The Li1ly Research Labaratories, E1i Lilly and Company,
Indianapolis, Indiana 46285

Mononuclear heterocyclic rearrangements! represent a class
of azole/azole 1nterconver510ns first systematized by Boul-
ton and Katritzky 2, 1Interest in the synthesis of LY 108887
prompted ocur consideration of a scarcely documented version
of this rearrangement, Thus, reacticn of methyl pivalate
with 3-methyl-S5-dimethylamino-1,2,4-0oxadiazole in the pres-
ence of lithium diisopropylamide (LDA} at low temperature,
followed by guench with agueous acid at 0° gave LY 156544 in
high yield. Treatment of this compound with ethanolic potas-
sium hydroxide gave LY 108887 in quantitative yield.

0
t=Bu—{~" N— KoH __liT 0
= —_—
S-S
M 25+ t-Bu N NMe2
H

LY 156544 LY 108887
Purther examples of this condensation/rearrangement sequence

and extensions to other heterocyclic ring systems are dis~
cussed,

1. Recent review: M. Ruccia, N, Vivona, and D, Spinelli,
Adv. Het. Chem., 29, 141 (1981).

2. A. J. Boulton, A, R, Katritzky, and A, M. Hamid, J.
Chem, Soc. C, 2005 (1967).

6-SUBSTITUTED NICOTINIC ACIDS FROM Z2-METHYL-5-ETHYLPYRIDINE
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