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Preparation of 6,12-Irnino-6H,12H-dibenzo[b,f]-1,S-dithiocins.

F. Dean Toste, Alan J. Lough and Ian W.J. Still·

1. Tuzo Wilson Research Laboratories. Erindale College, University ofToronto in Mississauga, Mississauga,
Ontario, Canada L5L IC6.

Abstract: Reaction of thiosalicylaldehydes 4a-c with ammonium acetate affords 6,12-imino-6H,12H•
dibenzo[b.t]-1.5-dithiocins 2a.c in good to excellent yields. The V-shape of these molecules was confinned
by an X-ray structlire determination.

Recently. molecules possessing a structurally well defined, V-shaped molecular cleft have attracted

considerable attention due to their application toward problems in the areas of molecular recognition, self-assembly

and supramolecular chemistry.J02 Molecules possessing molecular chirality in addition are ofinterest as potential

chiralligands and solvating agents? Chiral molecules which lock two aromatic rings in almost perpendicular planes,

such as TrOger's base I, are ofspecial interest as DNA probes owing to their different possible modes of interaction

with DNA and to their chiral properties. It would be advantageous to prepare this type ofcompound containing

a readily functionalized group (such as a secondary amine) for which a variety ofderivatives could be produced.

We report here the facile preparation ofa series of racemic 6. I2-imino-6H, I2H-dibenzo[b,t]-1,5-dithiocins 2a-c,4

which are molecules with potential application for these purposes.

HJC'(J(ty)
N~CH3

1

2aR=R'=H
b R=CH3. R'=H
c R:CH3. R'=StBu

Treatment ofthe thiosalicylaldehydes 4.-c' with ammonium acetate (1.1 equiv.) in refluxing nitromethane

for five hours resulled in the preparation of the bicyclic compounds 2a-c' in good to excellent yields (Scheme I).

The I.S-dithiocin derivative 2b had been previously postulated as one ofthe possible products of the reaction of

2_(methylsulfanyl)-5-methylbenzaldehyde or the corresponding diethyl acetal with sodium in liquid ammonia.'

Gol'dfarb et aL,. were unable to conftnn 2b as the correct structure as insufficient spectral evidence was available.

Even earlier. Thiel etal' had prepared the fully saturated, parent ring system, 1,5-dithia-2.6-iminocyclooctane, by

treatment of4-mercapto-3-methyl-2-butanone with ammonia. Our preparation of2b by a different route and X-ray
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crystallographic analysis (see below) of the closely analogous 1. now confirms that the structure for 2b originally

postulated by Gol'dfarb was correct.

Scheme 1

3a RzR'=H
(Ref. 9)f b R=CHJ. R'=H

'-.c R=CHJ. R'=StBu

SH

R~CHOI. BuLi (2.2 equiv.). lMEDA, hexanes~ I ~
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4a R=R'=H
b R=CHJ. R'=H
c R=CHJ, R'=StBu
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CH~02 I: (99%)
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The requisite aldehydes 4a-c were prepared in the yields indicated (Scheme 1) by trapping the organolithium

intermediates. formed by directed ortho-lithiation"lo of the precursor thiols 3a-<:. with N,N-dimethylformamide.

Subsequent preparation of compounds 2a-c shows the versatility of this reaction sequence for the preparation of

even highly functionalized derivatives. Two sequential ortho-lithiation steps were used to convert

4-methylbenzenethiol 3b into 4c. The initiallithiation and trapping with I-butyl disulfide' introduces the I-butyl

sulfide moiety, followed by introduction of the required aldehyde functionality as before. A possible mechanism

for the transformation ofthiosalicylaldehydes into the imino-l,S-dithiocins 2 is detailed in Scheme 2 for the

conversion of4a into 2a.

SCheme :2

4& NH;OAc~ (CINE2~
~ SH

2a
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Figure 1. View of molecule 1.11 showing label1ing scheme. El1ipsoids are shown at the 50%
probability level.

Of particular interest here is the molecular chirality possessed by these molecules due to the 6,12-imino

bridge locking the two aromatic rings into roughly perpendicular planes (cj TrOger's base). We are currently

developing ways to separate the enantiomers produced by this reaction. We have also initiated synthetic efforts

towards the modification and further funetionalization of the bridging secondary amine. The considerable potential

of these molecules in molecular recognition and also as complexing ligands for heavy metals is currently being

explored and will be reported in due course.
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