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Abstract: Trimethylbenzothiazoline 1 has been reductively lithialed by lithium 4,4'- di-t- 
butylbiphenylide (LDBB) leading to dianion 3, that has been trapped with electrophiles to 
give aminodisulfides 4, aminosuifide g and aminoalcohols 9. 

¢t-Heterosubstituted carbanions represent a category of reactive intermediates of great utility in synthetic 

organic chemistry. 1 "Stabilized" ¢x-aminocarbanions, in which an appropriate electron withdrawing 

substituent is attached to the nitrogen atom, as in amides, N-BOC amines, nitroso compounds, isocyanides, 

formamidines, imiues, nitroalkanes, are well known and have been extensively employed in synthetic organic 

chemistry. 2 "Non-stabilized" ¢x-aminocarbanions, instead, have received little attention. Some or-amino 

primary and secondary carbanions have been produced by transmetallation of c t -aminoorganot in  

compounds.3 a-Amino primary carbanions can be generated by the removal of a methyl proton by a powerful 

base. 4 Some primary and benzylic secondary carbanions can be produced by deprotonation of tertiary amines 

which are complexed to a Lewis acid. 5 Some secondary or-amino anions with rather specific structures can be 

prepared by generating an or-amino radical by hydrogen atom transfer and capturing the radical with Smi2.6 

Two reductive methods have also been used to produce ct-aminocarbanions. One of these utilizes reductive 

lithiation by radical anions of ¢x-(phenylthio) tertiary amines. 7 The other reports the reductive lithiation of 0~- 

cyano tertiary amines, s 

The only or-amino tertiary anions which have thus far been prepared have enjoyed benzylic or allylic 

stabilization. 9 Reductive lithiation of aryl sulfides by radical anions has been used recently to prepare a variety 

of tertiary carbanions. 10 In this and the preceding paper we report for the first time reductive lithiation of 

systems in which the arylthio group is part of a ring fused system so that the resulting arenethiolate and 

alkyllithium groups are both in the product of reductive ring cleavage. In the present paper, we report the use 

of this ring cleavage protocol to generate the first example of an unstab'dized or-amino tertiary carbanion. 

When 1 molar equiv, of trimethylbenzothiazoline 111 in THF was added dropwise to 3 molar equiv, of 

lithium 4,4'- di-t-butylbiphenylide (LDBB) 12 at 0 °C under an argon atmosphere, the greenish-blue color of 

LDBB changed to the dark red color of dianion 3. The formation of 3, which probably results from electron 

transfer to the putative radical anion 2, was proved by its trapping after 1 h with MeOD to give deuterated N- 

methyl-N-isopropyl-o-aminophenyl disulfide 4 in 57% yield (Scheme 1). Disulfide 4 very likely results from 

the oxidation (02) of the corresponding thiophenol. 
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Scheme 1 

0 °C, 

1 Me 

~ Li 

3 MeMe I 
4 Me 

When the dark red solution of 3, generated as above at 0 °C, was treated with MeI at 0 °C N-methyl-N- 

isopropyl-o-aminophenyl methyl sulfide 5 formed in satisfactory yield. 13 In contrast, N-methyl-o- 

aminophenyl methyl sulfide g was obtained as the main product when LDBB, generated at 0 °C as above, was 

cooled to -78 °C, treated with benzothiazoline 1 and subsequently quenched with excess MeI after 30 rain. To 

rationalize these results,we suggest that dianion 3, generated at 0 °C, reacts with MeI undergoing methylation 

at the arenethiolate group and protonation by THF at the tertiary carbanionic site to give 5. When generated at 

-78 °C, instead, dianion 3 survives long enough to cause deiodination of MeI, through a metal-halogen 

exchange process, a common type of reaction largely used to produce primary organolithiums from primary 

alkyl halides and t-BuLi. 14 The resulting iodide 6 would then undergo halogen displacement to give iminium 

ion 7. Quenching with aqueous NH4CI would finally lead to 8 and acetone (Scheme 2). 

Scheme 2 
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Treatment of dianion 3 with p-chiorohenzaldehyde gave a satisfactory yield of the aminoalcohol 9a. 

Comparable results were obtained when 3 was treated with other aromatic aldehydes to give aminoalcohols 

9b-e (See Table). 

_~-"<~ 9a: R' = H; R = 4-C1-C6H 4- 9d: R' = H; R = 2-MeO-C6H 4- 

1 ~ ~ ' ~  i'1~ ",'~,~R' 9b: R' = H; R = 3-NO2-C6H 4- 9e: R' = H; R = -CH--CH-C6H 5 

OH 9¢: R' = H; R = -C6H 5 91': R' = H; R = -CH(CH3) 2 
9 Me 

In the reaction with m-nitrohenzaldehyde the formation of the aminoalcohol 12 was also observed. A 

possible explanation for this is that dianion 3 transfers a hydride ion to the very electrophilic 

m-nitrobenzaldehyde to give the enamine 10.15 Nucleophilic attack on the aldehyde, followed by the ring- 

closure, would furnish thiazoline 12 (Scheme 3). 

Scheme 3 
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In the reaction of 3 with cinnamaldehyde the formation of compound 13 was also observed. 

Dianion 3 adds also to aliphatic carbonyl compounds. Indeed, when 3 was treated with 

isobutyraldehyde the expected alcohol 9f formed along with N-methyl-N-isopropyl-o-aminophenyl disulfide 

14, likely derived from deprotonation of the aldehyde. 

Table Reaction of dianion 3 with electrophiles in THF. 

Electrophile Temp. Reaction products 
(°C) (% #eld) a, b, c 

MeOD 0 4 (57) 

MeI " 5 (57) 

" -78 5 (8) + 8(53) 

4-CI-C6H4CHO 0 9a (56) 

3-NO2-C6I-I4CHO " 9b (50) + 12 (17) 

C6HsCHO " 9e (52) 

2-MeO-C6H4CHO " 9d (72) 

PhCH---CHCHO " 9e (60) + 14 (22) 

(CH3)2CHCHO " 9 f (35) + 14 (20) 

a) UnoptimiTed yields were calculated on isolated, purified compounds. 
b) Compounds characterized by IR; IH, 13CNMR and GC-MS. 
c) All the new compounds showed satisfactory microanalytical data. 

Me H 
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In conclusion, we have shown here how the tertiary or-amino tertiary carbanion 3 can be generated and 

ti~a. pped with electrophiles leading to aminoalcohols 9,16 which may be synthetically useful for cyclisation to 

benzothiazine derivatives. More work is in progress in our laboratory to this end. 
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