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Abstract: Sm(11I)-Azomethine ylides were generated by fragmentation of the iminodithiocarbonates 1
with Sml, in THF. 1,3-Dipolar cycloaddition of these species with o,-unsaturated esters 3 afforded the
highly functionalized 2-methylthio-A'-pyrrolines 4 with good yields and diastereoselectivities.
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The 1,3-dipolar cycloaddition of metallo-azomethine ylides to electron deficient alkenes has found wide
use in the asymmetric synthesis of functionalized five-membered nitrogen-containing heterocyclic rings.'
However, no lanthanide reagents have been yet used to date in this arena’ despite the favourable coordination
abilities of these large cations.

2-Methylthio-A'-pyrrolines are becoming important as key steps in the preparation of pharmaceutically
relevant targets.’ In connection with the implications of conformational constraints in the response of
biologically active molecules,’ we have been interested in the introduction of asymmetric quaternary centres’ in
these heterocycles.

We report herein the generation of the Sm(I1l)-azomethine ylides 2 and their 1,3-dipolar cycloadditions
with o, B-unsaturated esters 3 to yield the highly functionalized 2-methyithio-A'-pyrrolines’ 4 (Scheme, Table).
Initial single electron transfer from Smil, to the ketone group of iminodithiocarbonates® 1 should give rise to a
radical anion. Unimolecular fragmentation of this species should be thermodynamically favoured as a
consequence of aza-allylic resonance stabilisation of ylides 2.  This reaction constitutes a novel application of
Sml, in organic synthesis.”
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Table. 1,3-Dipolar Cycloaddition of Azomethine Ylides 2 with Esters 3

No. R R’ R’ 1 2, M =Sm (III) 3 4 4-1: 4-I1" (%)°

1 Et CH, CH, la 2a 3a 4a 90 : 10 (90)
2 Et CH, ‘Bu 1a 2a 3b 4b 90 : 10 (85)
3 Et CH, PhCH, la 2a 3¢ 4c 95 : 05 (70)
4 Et PhCH, CH, 1b 2b 3a 4e 90 : 10 (80)
S Et PhCH, ‘Bu 1b 2b 3b 4f 95 : 05 (80)
6 CH, Ph CH, lc 2c 3a 4d 60 : 40 (55)

(a) Determined by integration of the 'H-NMR spectra (CDC,, 300 MHz) of the crude reaction products.

(b) Pure isolated yields.

Treatment of compounds 1 with 0.1 M Sml, in THF (1.0 eq) in the presence of the esters 3 (1.5 eq, rt, 2 h)
gave rise to compounds 4 as a mixture of two diastereomers.® The £ geometry of the starting esters was retained
in the cycloaddition products 4 (3,4-anti). High diastereoselectivities in favour of isomers 41 (R> R*-syn) were
observed in all cases except for R' = Me and R* = Ph (Table 1, entry 6). A slight drop in yield was noticed upon
increasing the steric volume of either R” or R®.

It is worth mentioning that the corresponding alkaline enolates of 2a (M = Li, K), generated by enolization
of ethyl N-[Bis(methylthio)methylene]alaninate with LDA or KO'Bu (THF, -78°, 1 h), gave rise to complex
mixtures of Michael addition products and pyrrolines 4 with poor diastereoselectivities® in their reaction with
esters 3.

Further research and synthetic development of these findings is under progress and will be published in due
course.
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