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KETENE~S,N~ACETALS AS SYNTHETIC INTERMEDIATES FOR HETEROCYCLES.
1)

A NOVEL SYNTHESIS OF POLYFUNCTIONALIZED PYRIDINE-2-THIONES
Hiroki Takahata, Tomoko Nakajima, and Takao Yamazaki¥*
Faculty of Pharmaceutical Sciences, Toyama Medical and Pharmaceutical
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A new synthesis of polyfunctionalized pyridine-2-thiones (%2;8)
by the carbon-carbon bond formation between g-aminothiocarbonyl-oa-
methylthioenamines (%g;g) derived from ketene-S,N-acetal (%) and
malononitrile as a carbon nucleophile is described. In addition,
the reaction of the dianiones (EQZS)' prepared from the enaminonitriles
(23;5) and n-BuLi in situ, with alkyl halides (z4wg&mand 9) was found
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to give 3-alkylpyridine-2-thiones (%Q%;s&w%%gzs&wgggm%%g;s) in good

yields, respectively.

KEYWORDS

ketene-S,N-acetal; thiocamide; enamine; pyridine-2-

thione; carbon-carbon bond formation; o-aminonitrile; thioamide dianion

We have been interested in exploring the synthetic utility of ketene-S,N-

2)

acetal as the intermediates for hetericyles. Enamines are important

synthetic intermediates and their utility for organic synthesis is well

)

documented.3 Ketene-S,N-acetals derived from tertiary thioamides are o-

alkylthio substituted enamines. It is known that they react with a variety of

4)

electrophiles. The reaction of ketene-S,N-acetals with aryl isothiocyanates

as electrophiles gives 1l:1 adducts which are interésting g—aminothiocarbonyl-o-

methythioenamines having the character that the o-methylthio substituent is

d)

readily replaced by nucleophiles such as amines.2 We wish to report here a

novel synthesis of polyfunctionalized pyridine-2-thiones by the carbon-carbon
bond formation between B-aminothiocarbonyl-o-methylthioenamines and malononitrile
as a carbon nucleophile.

Adding aryl isothiocyanates (%%;g) to ketene-S,N-acetal (%) in ether at

room temperature gave the B-aminothiocarbonyl-a-methylthioenamines (QQ;E)S)in

high yields.G) The reaction of 3a-¢ with malononitrile in boiling ethanol
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solution in the presence of sodium ethoxide resulted in the formation of pyridine-

2-thiones (4a-c)>! in good yields.
) NNy

S
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+ Ar-N=C=S e

CHIN" SCHs 2a-c CHIN" NSCHs
Ar=CeHs 2
a 3a-c

b Ar= 4-Cl-CeHa
c Ar= 1-naphthyi

NaOCsz

3a-c + CH2(CN)2
CszOH

(CHs))

Chart1 4a-c

The reaction of %QZE with malononitrile in acetonitrile without base afforded
enaminonitriles (2228)5) in satisfactory yields at room temperature. Subse-~
quently, Eixc were treated with sodium ethoxide to provide the same pyridine-2-
thiones (4a-c) directly obtained from 3a-c, In addition, the alkylation at

RV VAV RV VI VIV)
the carbon atom o to the thiocarbonyl group of dilithio ketene-S,N-acetals (EE;E)'
generated from Sa—c by treatment with two equivalents of n-BulLi, with one equiva-
lent of alkyl halides (7 and 9) as electrophiles followed by the ring closure

A, w&mmwmm
5)

produced 3-alkylpyridine-2-thiones (lg%- lla-c, and l1l2a-c) respectively in

NE R PN e e vk v
7)

A general procedure for the synthesis of l0a-c, lla-c,

excellent yields.
vl

and 12a-c is as follows: To a solution of 5 (1 mmol) in THF (3 ml) was added
VRV VL VI VR VI VL VI VA V) ",
n-BuLi (1.47 ml of 1.5 M n-hexane, 2.2 mmol) at -78°C, After stirring the
mixture at the same temperature- for 0.5 h, alkyl halide (1.1 mmol) was added to
this mixture. The reaction mixture was stirred for 1 h, during which time
the temperature was elevated to the room temperature, and then the stirring was
continued for 1 h, The reaction was quenched with saturated NH, Cl solution
and the usual work-up gave the desired product (l0a-c, lla-c, or l2a-c).
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Pyridine~2-thiones (4%mm&wlQém%&w%%%mS&m%R%m%%ﬁwﬁ) thus prepared possess

polyfunctional substituent groups and among them o-aminonitriles especially may
8)

be transformed into a variety of the condensed heterocyclic systems, which are

of special biological and pharmacological interest as partial components of
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CNHAr
NaOC2Hs
3a-¢c + CH2(CN)2 —— —— 4a-c
CHsCN CN
CHI,N
CN
5a-c
2xn BulLi
o =~
SLi S
. R
Z NLi R-X NAr
Ar )
(:h‘ 7 F‘:(:F13
(CHa), (CHs), A
g (:hl/) 8 R=-C2Hs R‘C}i
6a-c 9 R=CsHs CH2 10a-c R-CHs
11a-¢ R-C2Hs
Chart 2 12a.c R-CeHs5CH2
Table
Product Yield (%) mp, (°C) lH—-NMR (CDC13)
4a 82®) (98)®)  230-232  6.61 (1H, s, Cy-H)
Ny
4b s0?) (85)P)  220-221  6.63 (1m, s, Cy-W)
vy
4c 862 (84)?)  320-330 6.88 (1H, s, C4-H)
LAVV}
5a 82 119-121 4.10 (2H, s, CH.)
v 2
sh 83 138-140  4.07 (28, s, CH,)
5¢ 89 146-148 4.07 (2H, s, CH.)
N 2
10a 84 184-186 2.32 (3H, s, C,-CH.)
Nt 3 3
10b 89 223-225  2.33 (3H, s, C,-CH,)
10¢ 89 194-196 2.33 (3H, s, C,-CH.)
NN 3 3
1la 85 172-174 1.26 (3H, t, J=7.5Hz, CH,CH.)
N 2°=3
2.76 (2H, g, J=7.5Hz, CH,CH,)
11b 94 167-169  1.30 (3H, t, J=8Hz, CH,CH,)
2.78 (2H, q, J=8Hz, CEZCHB)
1lc 99 213-215 1.18 (3H, t, J=7Hz, CH,CH.)
NN 27=3
2.78 (28, q, J=THz, CH,CH,)
12a 88 212-215  4.07 (2H, s, CgHg-CH,)
12b 90 118-120  4.02 (2H, s, CgH ~CH,)
12¢ 91 133-135  3.90 (2H, s, C.H -CH,)

a) Yield from % to

4,
N

b) Yield from § to

6
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antibiotics and chemotherapeutics. The reaction of 3a-c with another carbon

nucleophile is now in progress.
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1) Eje_~Nu; (ArNCS) ¢ E]
2) Nu,__Ey [CHy(CN),] N\
N 5“1
3) E B-X) B
RN SCHz 3 RN Nuy—
)y E=Electrophile
R=CH . 10, 11, 12a-c
3 Nu=Nucleophile ~ RS
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