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Abstract - Some 2-chlorosubstituted hetercaromatic bases, under
phase-transfer catalysis conditions, suffer the attack of di-
chlorocarbene and the substitution of the chlerine giving rise

to the corresponding N-dichloromethyl-2-oxo-derivatives.

Dichlorcocarbene, generated under classical conditions, reacts1 with several five-
membered heterocyclic substrates leading to ring expansion products, sometimes
together with addition compounds. Recentlyz, in the case cof benzimidazole, further
types of compounds have been isoclated. Furthermores, ameng the six-membered aro-
matic nitrogen bases, phenolic quinolines and pyridines are formylated, 2- and 4-
methylpyridines give phenylisocyanides, pyridine N-oxide 1s deoxygenated while
uracil derivatives and carbostyril give mainly ring expansion products4. Also when
generated under two-phase condition55 :CCl2 attacks varicus héteroarcomatics: in
the case of indoles, pyrroles and pyrazoles both ring expansion and addition pro-
ducts are formedG. No report however appeared on reaction of :CC12, under two-
phase conditions, with benzothiazole and six-membered nitrogen heteroarcmatics
nor, on the other hand, the 3-chlorec quinclines, 3-chleoropyridines and 4-chloro-
pyridazines {the ring expansion products from, respectively, indoles, pyrroles and
pyrazoles}) undergo further reaction with :CCl2 under both classical1 and two-phase
COndithnSG.

Now we rejport briefly on the reaction of :CC12, cbtained under the Makosza con-—
ditions7, upen 2-chlorosubstituted quinoline, pyridine and benzothiazole. Typical-
ly, the mixture of the base i1in CHCl3, 50% ag. NaOH and a catalytic amount of tri-
ethylbenzylammonium chloride (TEBA) was vigorously stirred at 50-6C°C for 4-6 hrs.
Disregarding the brown insnluble deposits always present under these conditionsS,
the usual work up led to the N-dichloromethyl-3-oxo-derivative of the base. With
guinoline, 4-c¢yanopyridine, 4-chloropyridine hydrochleride, 2-methylthiobenzothia-
zole and 2-chloro-6-methoxypyridine only the starting bases were recovered un-
changed. In the case of 2-chloro-6-methylpyridine, 2-bromopyridine, 4-chloro-2-
methylquinoline and 2-cyanopyridine labile products were formed which could not

be identified. From the 2-chlorobenzothiazole the product was obtained even in the

9,10 and

absence cf the catalyst, although in lower yield (8.5%). Tributylamine
solid NaOH11 were also tried as catalyst, but the vields fall to a few per cent.
Notwithstanding the synthetic limitations, the reaction is interesting for its
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mechanistic implications. A suggestion for a possible pathway could tentatively

be the following:
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The first interaction of :CCl generated at the interface12, should be the for-

r
2 13

mation of a guincelinium yvlid (for pyridinium ylid see ~). Now water alone, always
at the interface, is sufficient to displace the strongly activated chlorine. Sub-
sequently {(or simultaneously) preocton migration, through a five-membered transition
state, and bond rearrangements as indicated lead to the final product. The sur-
vival cf the CHCl2 group, under these conditicas, is unpracedented when bonded to
nitrogen14, but precedented when konded to carbonG. Some final points: the 2-
chloroguinoline is partially recovered, while the other bases disappear completely
and minor amounts of unidentified compounds are present in additien te the pro-
duct. The facts indicate that other reaction paths, concurrent with and/or suc-
cessive to that suggested, must not be excluded.

As example for the procedure, 2-chlorequinoline (1.63 g; 10 mmol) in CHCl3 {20 ml),
TEBA (0.2 g; 0.9 mmel) and NaCH (8 g) in HZO (8 ml) were vigorously stirred at
50-60°C for 5 hrs. The mixture became dark brown with insoluble deposits on the
walls. After filtration, and phase separation, the aqg. layer was extracted twice
with CHClB, the chloroform layers combined, washed twice with water, dried over
anhydrous Na2504 and evaporated under vacuum. The crude residue was separated
through a silica gel column (hexane: ethyl acetate = 9:1, V/V) cellecting 2-chloro-
quinoline (620 mg, 38%) and then a white solid (570 mg, 25% calcd. on the starting

base) m.p. 138-140°C, identified as 1-dichloromethyl-2{1H)=-quinclinone, IR: 1670
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em-V (coy. mMs: 227 (2 1, mYy, 192 (1 c1, M~Cl), 164 (1 Cl, 192-CC}, 140 (192 —>
164), 128, 83 (2 Cl, CHCl,). fyoamr (S, CDCLly): 6.55 (1 H, 4, Hy, J = 10 Hz),
7.30-7.80 {4 H, m, aromatics), 8.35 (1 H, d, g, J7—8 = 9 Hz), 9.05 (1 H, =,
CHCIZJ. 13C NMR 5; CDC13): 72.2 (s, CHCIZ), 160,0 (s, CO), 135.6 (s, Ba), 121.5
(s, da}, 14%1.5 = 130.2 - 129.4 - 123.8 - 119.9 - 118.3 (6 CH). In a similar

manner from 2-chlorobenzothiazole the 3-dichloromethyl-2(3 H) benzothiazolone was

obtained: white solid, m.p.: 96~99°C; yaield: 19% calcd. on the starting base.

IR: 1665 crl'!n1 (Coy. M8: 233 (2 Cl, M+), 198 (1 Ccl, M-Cly, 170 (1 Cl, 198-C0O), 150
(M—CHClZ), 146 (198 — 170), 135, 83 (2 C1, CHClz). 1H NMR é, CDCIS): 7.15-7.55
(3 B, m, aromatics), 7.90 (1 H, ad, Hq), 8.41 (1 H, s, CHClz). The 2-chloro-
pyridine gave the 1-dichloromethyl-2(1 H)-pyridinone: yellowish liquid; yield:

13% calcd. on the starting base. TR: 1670 cm | (CO). MS: 170 (2 ¢1, M"), 142
(1 c1, M-Cl), 114 {1 €1, 142-CO}, 106, 78. 1H NMR ( b,CDCl3): 6.35 (1 H, &, H
J = 7.5 Hz), 6.50 (1 H, 4, Hy, J = 9 Hz), 7.35 (1 H, ddd, H
(1 H, 4d, Hs), 8.41 (1 B, s, CHCL,).

51

gr J4_p = 2 Hz), 7.80
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