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Abstract: BcnzolhiPz~lylchlor~~hyllilium Ic and bcnzo~hiarolyldichlorom&hylMhium le. easily available by 
lilhia%n of Ib and Id (or lf) rcspectivcly. un@xgo a diffcrenl type of scJf-eondensalion ,)eackm giving 5 and 7s 
rcspcctively. Tha possibility th;u lc and lc behave as halocarbcnoids is diiusscd. 

We have recently xported that benzothiazolylchloethyllithium Ic, promptly available by lithiation 

of chlorcnnethylbenzothiale lb, reacts with carbonyl compounds to furnish benzoth.iazolyl substituted 

oxiranes.1 In view of the possible synthetic exploitation of a-haloorganolithiums of the kind of lo, we 

decided,to study in more details the lithiation reaction of lb as well that of dichloro- and.trichloro- 

benzothiazole ld and lf. 

la* R-OH* R’-R’*-H .-, -- lb: R&l; R’=R”= H lc: 

Id: R=H; R’=R”=Cl le: R=Li; R’=R”=Cl It: 
lp: R=R’=Cl; R”zCC12BT lh: R=Li; RkCl; R’*=Bue li: 

R-Cl. R0-U. R**-H 
- f .-, - 

R=R’=R”=Cl 
R-R’-Bull’ R”-H --, - 

5 7a: R = Cl; 7b: R = Bus 

When lb2 was submitted to lithiation with lithium diisopropylamide at -78T and the resulting dark 

brown solution of lc allowed to warm to room temperature, a solid yellow product formed in high yield. 

The lHNMR spectrum of such a compound showed a singlet (6- 3.90,2H), eight aromatic protons and 
a singlet (6= 12.4, 1H) which exchanged with D20. Moreover, I3CNMR showed sexteen different 

carbons. These data, combined with elemental analysis and MS data3 were consistent with structure 5, as 

unequivocally confirmed by the X-Ray analysis (Fig. 1). A likely explanation for the formation of 5 is 

illusaated in Scheme 1. The a-chloromethyllithium 1~ would add to the C-N double bond of lb giving 

the thiazole-thiazoline intermediate 2, which is stabilixed by the intramolecular chelation of lithium. Such 

an addition is worth noting considering that thiazoles and benzoderivatives are rather reluctant to undergo 

nucleophilic addition to the C-N double bond. A preliminary activation of the aza group of the thiazole 

system via alkylation or acylation. that makes the 2-carbon moft elactmphilic, is usually required. 
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8cheme 1 

2 3 4 

Only very saong nucleophilcs such as carbanions add to the C-N double bond of unactivated thiazol~s.~ 

Strong ckctmn-withdrawing substituents in the benzene ring also render the C-2 position sufficiently 

eketmphilic to undergo nuckophilic addition.5 The thiazoline system of intermediate 2 would then undago 

ring enlargment via an anchimerically assisted nuckophilic substitution of chlorine to give. thmugh the 

intermediate 3, compound 4 that equilibrates to 5. which is favored by the inaamokcular hydrogen bond 

as confirmed by the strong deshielding of the H-N proton in the t HNMR. 

The conversion lb to 5 is a new example of unactivated thiazole-thiazine ring expansion. Indeed, 

exampks of thiazole-thiazine ring expansion, a synthetically useful reaction.6 are known, but in all’ of the 

reported cases, however, the reaction takes place only if a preliminary activation of the thiazok sysiem by 

quatemization of the 828 group is effected.7’10 

Diffaently from lb, lithiation of dichloromethylbenzothiazole ldll with LDA at -78V and warnring 

to RT. gave dichlorodibenzothiazolylethene 7a (60% yield). As shown in Scheme 2. the formation of 
compound 7a might be envisaged as the result of a sort of ‘dimerisation” reaction butwccn two moles of 

le ( one acting as a nuckophile and one as a carhenoid t* ) to give 6, which undtrgoes elimination to 

produce 7a. The formation of 7a might also involve the intermediacy of carbene 8, which would form 

from le. Nuclaophilic attack of le to 8 would give 6. 

Scheme 2. 
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Support to this hypothesis comes from the fact that lithirttion of trichlommethyIbcnzothiazole lfl ’ with n- 

BuLi leads to the formation of 7a too (25% yield). 13 This is likely the result of a ditnerisation reaction 

between le. derived from If by chlorine-lithium eshange, and carbene 8. which mighr originate from 

the same le by elimination of LK!i. The homoco~ pling reaction between le and If would have given the 

tetrachloroethane Ig, which, however, was not observed. 
et 

BT I n-RaLir 
-ST T 

SC-e 3. If 

I- -LiCI 8 ‘&7a 

Moreover, the addition of an excess of n-BuLi (4 equiv.) to If gave dibutyldibenzothiazotylethene 

7b.13.14 A possible explanation for its formation is provided in Scheme 4; According to this scheme, 

carbene g, generated from te by LiCI elimination, reacts with n-&Ii to give 1L; LiCl elirn~ati~ would 

give carbene 9. Its reaction with Ih, followed by elimination, would furnish ?b. In a different experiment. 

in which If was added to n-BuLi. the @Z-MS inspection of the reaction mixtun indicated the formation of 

nonylbenzothiazole 12. which is IikeIy the result of the reaction of 9 with n-BuLi.fs Attempts to trap 

carbenes 8 and 9 with alkcms, however, failed.16 

8chente 4. 

Xl 12 

In conclusion, in the present communication we have shown that bcnzothiazotyl- 

chloromethyllithiums such as Ic and le behave as a-haIocarbenoids showing ~u$eophilic as well as 

electrophilic properties. J’hey represent a new kind of heterosubstituted a-haloorganolithiums, which 

appear to be usefizi for the f~tjonali~ti~ of the benzothiazole system in the side chain. Monovcr, we 

report here a new example of th~~ole-thia~ne ring expansion, which does not require the ~-~~tion_ 

The determining step of the whole pm&s of ring enlargement might be the formation of the intermediate 

2, which is skbilized by the intramolecidar chelation. The reaction seems to be sensitive to steric hindrance 

as it occurs with 1~ but not with le. 
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