Y7 <3

Pergamon

TETRAHEDRON

LETTERS
Tetrahedron Letters 39 (1998) 5569-5570

Reaction of Monocarbonyl Iodonium Ylides with Activated Imines:
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Abstract: Monocarbonyl iodonium ylides, generated in situ from Z-(2-acetoxyvinyl)iodonium salts
via ester exchange reaction with EtOLi, undergo alkylidene-transfer reactions to activated imines yielding
o B-aziridino ketones. The aziridination of N-(2,4,6-trimethylbenzenesulfonyl)imines in THF affords
cis-aziridines as a major product, while that of N- benzoylimjnesin THF-DMSO gives the trans-isomer

stereoselectively. © 1998 Elsevier Science Ltd. All rights reserved.

In spite of the increasing interest in and research on iodonium ylides, the chemistry of unstabilized
monocarbonyl iodonium ylides remains unknown.! Recently, we reported the first example for generation and
characterization of monocarbonyl iodonium ylides: exposure of Z-(2-acetoxyvinyl)iodonium bromide 1 to EtOLi
in THF at -78 <C results in ester exchange with the liberation of ethyl acetate to generate the monocarbonyl
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iodonium ylide 3, which is stable up to -30 C in THF but gradually d mposes at -20 < to i-bromo-2-

s e P Py . L1z 2 ~ntc A o PN | SR % PP -
decanone. The Inorwcdtuony iodoniuiri yuuc S acis as an aiKyunaene-ire /1 com lpounm, and
- THE_TMSO o e i mendiaet 2 Wea

ieh o1 e ;
the reaction with alucuyuca in THF-DMSO bi"ﬂS O, p-CpOXy KEioii INajor proqauct. < ywe

as a
ith activated imines 2, which provides a

report herein a reaction of the m nocarbonyl iodonium ylide 3 w
stereoselective route for the synthesis of frans- and cis-o, B-aziridino ketones §
1AH-_NR2 a2 2
R 0o R'CH=NR 0 NR R
\ eol . _fpn  2ai L Q
AcO” iph)B RT R/Y\R1 *M\
- 1
(Ph)Br !+Ph R
1a,b 3a,b 4 5
~a D oML [ Sl » I N = 19
ﬂ-n—”’\lall17, M. Tl - LG

Na albbvlidona_trancfor reactinn haetween the vlide a and N-hen7vlidensaniline wac nhearvad Thic ic
1w m] UMW AL AvWANUINVLL VWi ¥Y Al L S AN ] Al - &8 QGiivi: 1 Y UULILJJ AEVEN/EENARE A RA AN AN V¥ 4D WO ¥ WAL 4 LRRO Ay

probably due to the low electrophilicity of the N-arylimines;” this reaction in THF-DMSO (12:1) at -30 °C gave a
1:1 mixture of E- and Z-10-eicosene-9, 12-dione in 82% yield. The direct aziridination of C=N bonds took place
when the activated N-sulfonylaldimines were employed. 3 Treatment of a THF solution of Z-(2-acetoxy-1-
decenyl)(phenyl)iodonium bromide 1a and N-(benzenesulfonyl)imine 2a (Rl = Ph, R2 = SO;Ph; 1.5 equiv) with
one equiv of EtOLi at -78 C (to room temperature) resulted in the formation of a stereoisomeric mixture of
aziridine 5a in 73% yield. The trans:cis ratio was determined to be 31:69 by 'H NMR analysis (Table 1, Entry 1).
The reaction presumably proceeds via intervention of the zwitterion 4 followed by the intramolecular reductive
cyclization with liberation of iodobenzene. Introduction of the electron-donating p-MeO and p-Me groups on the
benzenesulfonyl group of 2a slightly increased the cis-selectivity, whereas that of the electron-withdrawing p-Cl
substituent decreased the cis-selectivity. Use of N-(2,4,6-trimethylbenzenesulfonyl)imine 2b led to the 85% cis-
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On the other hand, use of N-benzoylimines instead of N-sulfonylimines resulted in predominant formation of
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Table 1 Stereoselective Synthesis of o, 8-Aziridino Ketones 5 from (B-Acetoxyvinyl)iodonium Bromides 12

Imine o, B-Aziridino Ketone
Entry 1 2 (R1, R2) Solvent Conditions 5  Yield %% Ratio¢
1 1a 2a (Ph, SO;Ph) THF -78C—r.t. 5a 73 31169
2 1a 2b (Ph, SO;CgH2-2,4,6-Me3) THF -78C—r.t. 5b 73 1585
3 1a 2¢ (p-MeCgHy4, SO,C¢H2-2,4,6-Me3)  THF -78C—r.t. S5¢ 82  18:82
4 1la 2d (p-CICgH4, SO,CeH2-2,4,6-Me3) THF -78C—rt. 5d 76  18:82
5 1la 2e (2-Naphthyl, SO2C¢H2-2,4,6-Me3)  THF -78C—r.t. 5e 80 16:84
6 1la 2f (+-Bu, SO2CeH2-2,4,6-Me3) THF -78C—rt. 5 36 1981
7 1b 2b THF -78C—r.t. 5g 8 595
8 1b 2¢ THF -78C—r.t. S5h 85 8:92
9 1b 2d THF -78C—rt. 5i 89 595
10 1a 2 g (Ph, COPh) THF-DMSO -30C,2h  5j 684 98:2
it 1a 2h (p-CICgH4, COPh) THF-DMSO -30C,2h 5k 668 92:8
iz ib 2g THF-DMSO -30C,2h 51 72f  93:7
13 1b 2h THF-DMSO -30C,2h  5m 698 92:8

a Reactions were carried out using one equivof EtOLiand 1.5 equivof animine 2 in THF or THF-DMSO (12:1) underargon. b Isolated
ylelds ¢ Tbe trans:cis ratios, deterrmned by lH NMR of the crude product < trans-2- Oxazolmc 6 (9%) was obtamed e 2 Oxazo]me 6

PR

the trans-a., B-aziridino ketones 5; thus, reaction of the monocarbonyl iodonium ylide 3a with T

N-benzoylimine 2g in THF-DMSO (12:1) at -30 C gave a 98:2 mixture of trans- and cis-o., - ‘/g__,
aziridino ketones 5j in 68% yield. In this reaction, however, intramolecular cyclization of the U\ ,N
zwitterion 4 via attack of the nucleophilic oxygen may compete with the aziridine formation /SN ]
and a small amount of 2-phenyl-2-oxazoline 6 (R = n-CgH17, R! = Ph) was obtained as a by- RCO / R

product.4 Similarly, trans-aziridines Sk-m were prepared with high stereoselectivity (Entries
11-13).5

In conclusion, our resuits demonstrated the monocarbonyl iodonium ylide 3 is nucleophilic in nature and
undergoes stereoselective alkylidene-transfer reaction to the C=N bond of the activated aldimines.

REFERENCES AND NOTES
1. For reviews of iodonium ylides, see: (a) Koser, G. F. The Chemistry of Functional Groups, Supplement
D, Wiley: New York, 1983; Chapter 18. (b) Varvoglis, A. Synthesis 1984, 709. (c) Moriarty, R. M.;

Vaid, R. K. Synthesis 1990, 431. (d) Varvoglis, A. The Chemistry of Polycoordinated lodine, VHC
Publishers: New York, 1992; Chapter 6. (e) Stang, P. J.; Zhdankin, V. V. Chem. Rev. 1996, 96, 1123.
2. Ochiai, M.; Kitagawa, Y.; Yamamoto, S. J. Am. Chem. Soc. 1997, 119, 11598.
3. The reported semiempirical AM1 calculations of the atomic net charges of benzaldehyde, N-benzylidene-
aniline, and N-tosylimine 2i (R! = Ph, R2 = SO,CeHg-p-Me) expect the reactivity order toward
nucleophiles, PRCH=NTs 2i > PhCHO > PhCH=NPh. See: Li, A.-H.; Dai, L.-X.; Hou, X.-L.; Chen,

e

M.-B. J. Org. Chem. 1996, 61, 4641.

4 < 7 P C Warady Q AL 10£0 24 1£91 4 E¥o . 1T Y .
4. (a) Pines, S. H.; Kozlowski, M. A.; Karady, S. J. Org. Chem. 1969, 34, 1621. (b) Heine, H. W.;
Kaplan, M. S. J. Org. Chem. 1967, 32, 3069.
g Far the ctarencelective cunthacic of ¢ B-aziridino ketoneg nsine monacarhonvl hiscmuthoninm vlides  gee:
o) 1 WVl uUlv Al WU WwIWW LWL Y W L,J RAMAWVI IO Vi W’P CAEAL ANB AL AW WA L ANAT uunlb lALU;l\)\J“LVVLlJ‘ SFAALACEVAIN AZAVIARL Ju\.-w, T
atano, Y.: Yoshimune, M.; Suzuki, H. J. Org. Chem. 1995, 60, 4663



