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Abstract: The nitrene transfer from #-butyloxycarbonyl azide (BocN3) to several nucleophiles
is promoted by ferrous chioride (FeCl,) and yields the corresponding N-Boc protecied
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sulfoximides, sulfimides, or a-amino alkanoates. Whereas the sulfoximide formation occurs
spontaneously in CH,Cl, as solvent the FeCl,-catalyzed nitrene transfer to sulfides and ketene
acetals requires addition of a polar solvent. DMF was found to be best suited for this purpose.
© 1998 Elsevier Science Ltd. All rights reserved.
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The transfer of a nitrene fragment from an alkoxycarbonyl azide, e.g. from #-butyloxycarbonyl azide
(BocN3), to a nucleophile can be induced thermally or photochemically. By this means sulfoximides [1,2],
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of a Boc-protected nitrene fragment from BocN; and we would like to report our preliminary results in this area.

Upon treatment with certain Fe(I)-salts in organic solvents at ambient temperature BocN;! [6] readily
evolves nitrogen [7]. If the reaction was conducted with FeCl, in DMSO (1¢) the major product obtained was
the corresponding sulfoximide 2¢ (scheme 1). For a complete reaction an excess of sulfoxide was neccessary. In

general, 2-3 equivalents of the nucleophile sufficed to guarantee reasonable yields.

A a R=Bn 70%
0 FeCl, O\/NBOC b R=Ph 45%

BocN; + g T (CH.CL) 8. - o
3 P \R (CH,Cl,) - \.R € R=Me 64%

d R=4-MeOPh 52%

Scheme 1

I CAUTION! Explosions have been reported to occur during attempted distillation of BocN3 [5]. The substance is a potential

P P ey ha hanlth }\n ardnn

svrlacive and ~ ha i
€Xp10sive aid is Knowin {0 oe neaitn y protection and utm

- & Amnmrameinta cafarc
1AZaraous. Appropriail saildy proweidn and U

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
P1i: 50040-4039(98)00927-7



5016

eCl

mounts of I

The conditions employed for a successful nitrene transfer to sulfoxides could be applied to sulfides in
CH,Cl, if DMF was added to solubilize the iron salt. As an example, benzyl methyl suifide (3a) was converted
to the corresponding sulfimide (4a) in excellent yield (85%). It was gratifying to note that the very same

reaction can equally well be conducted with catalytic quantities (0.1 equiv.) of FeCl, (68% yield).2

NBoc
S FeCl, I a R=Bn 85%
BooNs + "R "Ch.cwOMF)  ~ R b R=Ph  70%
3 4

Scheme 2

Preliminary experiments have been performed with carbon nucleophiles. The electron rich ketene acetal §
was selected to this end. With the FeCl,/DMF/BocN; system a nitrene transfer [8] was observed (scheme 3).

O
OTMS FeCl, (10 mol-%) \')J\
BOCN3 + .\'\-\An.. 172 S Wil s ¥ lm OMa
nd OmMe (CripUly/ UVIF ) | Qe
NHBoc
Scheme 3 5 6

The reaction was unfortunately not as efficient as it is with sulfur nucleophiles and so far the alanine
methyl ester (6) has only been isolated in low yields (10-20%). Further efforts are dedicated to improve this
process.
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2 Representative procedure: A mixture of 2 mmol BocN3 (287 mg), 5 mmol benzyl methyl sulfide (3a) (720 mg) and 0.2 mmol
FeCl; (32 mg) in 1.5 ml of dry CH,Cl, were cooled to 0 °C. At this temperature 0.15 ml of dry DMF was slowly added (nitrogen
evolution was observed). After stirring for 1 h at 0 °C the mixture was stirred over night at room temperature. It was subsequently
poured into 10 ml of water and the aqueous layer was extracted with CH,Cl, (5 x 5 ml). The combined organics were washed with
water and were dried over MgSO4 After filtration the solvent was removed and the residue was pm]-iﬂed by column
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cnmmatograpny 349 mg (0870 iV~ Boc pruwucu Dt:rll.yl lut:myl sulfimide \ﬂoa) were obtained as a colorless oil. ‘H-NMR [\.JJ\.«}},

300 MHz): 8 = 1.51 (s, 9 H), 2.50 (s, 3 H), 4.02 (d, 2J = 17.7 Hz, 1 H), 4.44 (d, 2J = 17.7 Hz, | H), 7.32-7.44 (m, 5H).



