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Oxidative Sulfamidation of Vinyl Silanes: A Route b Diverse Silylated N-Heterocycles

Vera V. Astakhova, Bagrat A. ShainyaMikhail Yu. Moskalik, Irina V. Sterkhova
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ABSTRACT: The reaction of trimethyl(vinyl)silant and dimethyl(divinyl)silan with
various sulfonamides in the oxidative systaert{BuOCI| + Nal) has been studied and
shown to be an efficient approach for the synthekslylated N-heterocycles. Triflamide
demonstrated the reactivity principally differembrh that of arenesulfonamides. With
silane 1, it afforded the products of iodochlorination ah(triflamidation) (major),
whereas arenesulfonamides gave N-arenesulfonyams in up to 91% vyield. Silarie
with arenesulfonamides yielded the products of mand bis(iodochlorination), mono
and bis(aziridination), and 3,5-diiodo-4,4-dimetly(arylsulfonyl)-1,4-azasilinanes. By
contrast, triflamide, apart from the products ofloganation and iodotriflamidation,
unexpectedly gave 3-(trifluoromethylsulfonyl)-5#faamido)oxazolidine as the main
product. The structure of most heterocyclic produst proved by X-ray analysis. The
effect of the silyl group in the substrate andhaf substituent in the reagent on the course

of oxidative sulfamidation is discussed by comparvith all-carbon analogues.

Keywords: sulfonamides - vinyl silanes - oxidative sulfondation - aziridines - 1,4-

azasilinanes - reaction mechanisms
1. Introduction

The reactions of oxidative sulfamidation of alkefieand diene¥™ is a mild metal-free method
for the synthesis of unsaturated sulfonamides amdows N-heterocycles:*® Unsaturated
triflamide derivatives-allyl- and N,N-diallyltriflamide) have also been examined as salbss
in these reactions and showed the formation okwfit linear, cyclic and bicyclic products in

the ratio depending on the reagents and reactionlitons’* Oxidative sulfamidation of
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heterodienes is confined to the reactions of triftle with diallyl sulfide’” divinyl sulfoxide and
divinyl sulfone®® The first substrate affords the sulfur atom oxifaproducts, first acyclia’-
sulfane, N,N'-(diprop-2-en-1-ylx*-sulfanediyl)bis(triflamide), (CESONH),S(CHCH=CH),.
The latter two reactions proceed as heterocyadtimatiresulting in 2,6-diiodo-4-
(trifluoromethylsulfonyl)thiomorpholine 1-oxide dr1-dioxide.

There are very few studies on the reactions ofosalfnidation of vinyl silanes. In early
works, free-radical addition oN,N-dichloroarylsulfonamides to vinyl- and allylsilamevas
studied’*® The addition of TsNGIto vinyl- and allylsilanes proceeds with differemgio-
selectivity leading to MgSiCH(CI)CH,N(CI)Ts and MeSiCH,C[N(CI)Ts]CH.CI, respectively;
replacement of hydrogens and/or methyls in®€H=CH, by chlorine hinders the reactioh.

4-Silacyclopentenes undergo aziridination with choine-T in the presence of ammonium
tribromide salt-® Nucleophilic ring opening of the formed aziridinfedlowed by deprotection

provides an efficient and stereoselective routentoatural cyclic sila-substitutgdamino acids.

PhNMes* Bry”
R28i<j| + TsN(Na)Cl —————> —3 R28i<>NTs
MeCN

R = Me, Ph.

Scheme 1. Aziridination of 4-silacyclopentanes with ChloramaiT.

The first reaction which can be considered as daxidasulfamidation of unsaturated
silanes was the reaction of 3-silylated cyclohexXadienes with chloramines in water or aqueous-
organic media in the presence ofd6Q, as an oxidan® The reaction occurs at only one double

bond with the major adduct having the sulfonamaidue closer to the silyl group.

SiRs SiR, SiR3

K20$O4'2H20 NHSOQRI OH
+ R'SO,NNaCl —mmm +
OH NHSO,R'

R = Me, i-Pr; R'= Me, Tol.

Scheme 2. Diastereo- and regioselective hydroxysulfamidatbB-dialkylsilylcyclohexa-1,4-

dienes with Chloramines.

The Rh-catalyzed oxidative intramolecular sulfartima of 4-silylated (Z)-but-3-en-1-yl

sulfamates proceeds with different stereoselegtivitachiral and chiral substrates (Sche&ng
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Scheme 3. Intramolecular aziridination of achiral and chisdllvinyl sulfamates.

Therefore, one can conclude that no reactions egtrelphilic oxidative sulfamidation of
unsaturated silanes are known; at the same timg| silanes must be active as substrates in
electrophilic sulfamidation due to the stabilizieffiect of silicon or-carbocations. In this paper
we report the first study of the reactions of otiva sulfamidation of trimethyl(vinyl)silané
and dimethyl(divinyl)silan [and, for comparison, diphenyl(divinyl)silane] tvisulfonamides.

Apart from fundamental interest in the chemistryungaturated silanes and functionalized
sulfonamides, the products of the investigatedti@@g containing pharmacophoric sulfonamide
group and silicon atom may show biological activiBroisosteric replacement is a promising
molecular design approach successfully used incimedichemistry, and the C and Si atoms are
classical bioisostere?’ A lot of nitrogen-containing heterocycles, inclugithose possessing
silylated groups in the molecule, display biologieetivity, that attracts the attention of
researcher&

2. Results and discussion

The reaction of trimethyl(vinyl)silan& with sulfonamides CISO,NH, (TfNH,, 3) and
XCgH4iSONH, [X = H (4a), Me(4b), Cl(4¢), NO, (4d)] was performed at different temperatures
using a 1:1.5 ratio of the reagents amide:silangnénpresence of oxidative systet¥rBUOCI +
Nal). This system was successfully used by us fadative sulfamidation of alkenes and
dienes]:-lo, 14-16
Silanel reacts with triflamide8 at 10—-15€ or —30T to afford a whole bunch of products
of oxidative addition, the main ones being (2-cbl@riodoethyl)trimethylsilan® andN,N'-[1-
(trimethylsilyl)ethane-1,2-diyl]bis(triflamidej. Also, N-[2-iodo-2-(trimethylsilyl)ethyl]triflamide
7 andN-[2-chloro-1-(trimethylsilyl)ethyl]triflamide8 were isolated by column chromatography
from the ethereal-hexane eluate as an inseparakierenof minor product3d:8 = 4:3 in 4-13%
total yield. 2-lodo-2-(trimethylsilyl)ethand® was isolated from the hexane eluate in trace

amounts (Scheme 4). Different regiochemistry of pheducts of halotriflamidatioi and8 is
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proved by different splitting of the NH proton imet‘H NMR spectrum — triplet i and doublet
in 8, and can be rationalized by different routes @irtfiormation (see Scheme 6 below). The
conversion of triflamide increases on cooling frBfto 98%, as does the total yield from 64 to

78%, apparently due to lower amount of side praglattower temperature.

MesSi Cl Me;3Si NHTf
>—/ + >—/
| THN
5 (10-15°C: 12%) 6 (10-15°C: 52%)
Me;Si +BuOCHNal 5 (-30°C: 31%) 6 (-30°C: 47%)

—_—
N + TiNH; MeCN, 10-15°C

1 3 Me3S| NHTf MesSi : ,C Me38| OH

| TfHN

7 J
hd
(10-15°C: 13%)
(-30°C: 4%)

Scheme 4. Oxidative triflamidation/halogenation of silathe

Arenesulfonamided react with siland. in the temperature range from —30 to +45 °C in a
different manner (Scheme 5) resulting in addb@s a minor product and 1-(arylsulfonyl)-2-
(trimethylsilyl)aziridineslOa—din up to 91% vyield (Table 1). The structure ofrane 10d was
proved by X-ray analysis (Fig. 1).

t-BuOCI+Nal Me3Si
1 + p-XCgH4SO,NH — > \W
P-ACeH450NM) MeCN 5 +
/ |
X =H (a), CHj (b), Cl (c), NO, (d). SO,CgH4X-p
10a-d

Scheme 5. lodochlorination and aziridination of silahevith arenesulfonamideta—d.

Figure 1. Molecular structure of aziridin0d.



Table 1. Conversion and isolated yields of produg@nd10 (Scheme 5)

Xin Temperature, °C Conversion Yield, %
p-XCeH4SO:NH, ’ of amide, % 5 10
H 45 86 31 47
15 89 19 71
-30 32 16 31
Chs 15 98 13 86
Cl 15 95 11 84
NO, 15 98 6 91

A tentative mechanism of formation of all produict$Schemes 4 and 5 can be proposed as
follows (Scheme 6). The structure of compoubds and9 is consistent with the ring opening in
the intermediate iodonium cation from the sideeskl sterically hindered Gkgroup.

RSO,NH, + tBuOl W RSO,NHI

1 l -RSO,NH" o
) 7 — > 6
W W -l
! w]\ 5 _IMHI 8
ArSOQNHIl -l o)
10
Scheme 6. Tentative mechanism of the reaction of trimethyijl)silane 1 with triflamide 3 and

arenesulfonamides

Although the formation of intermediate iodoniumicatin Scheme 6 is fully consistent
with the formation of products 5 and 7 as the prems of 6 and 8, the formation of products 6
and 8 via an independent pathway, through thedazioim intermediate, cannot be completely
ruled out. The ‘aziridinium’ mechanism was proposeda series of works on reactions of
TsNCL with electron-deficient alkenes leading to thedortts of deaminatidh® or aziridines™®
The reaction of dimethyl(divinyl)silan2 with sulfonamides3 and4a—d was performed
under the same conditions as those for silarkhe reaction of silan2 with triflamide proceeds
in high total yield as shown in Scheme 7. The nm@mioduct is 3-(trifluoromethylsulfonyl)-5-
(triflamido)oxazolidinell, the product of iodotriflamidatiod? is formed in lower yield, and

very small amounts of the products of mono- an@iddschlorination)13 and14 were isolated.



Me —
N A £BuOCI+Nal
Me” \— 2 MeCN, -30°C, 24 h
2 3
TNH I cl
0 Me\s/ - Me\s./ — Me.
| | K
" + Me/ + Me/ + Ve S|
| Cl
iy | NHTf | -
11 (66%) 12 (20%) 13 (6%) 14 (3%)

Scheme 7. Oxidative triflamidation/halogenation of dimethgiNinyl)silane 2. Reaction
conditions solvent MeCN, -3QC, 24 h,2:3 = 1:1. The yields with respect to the converted

triflamide are the isolated yields after columnarhatography.

While the products of iodotriflamidation and iodtmination 12-14 in Scheme 7 are
similar to those obtained earlier and can be exgetd be formed, the formation of oxazolidine
11 is surprising since it implies desilylation ancetbleavage of the C=C double bond of
substrate€. The reaction of formation of produtl is easily balanced assuming the formation of
silanol MgSiOH 15 (which can be further transformed into siloxane;8M@SiMe), as follows:

2 + 2TfNH, + 2tBuOCl + 2H,0 — 11 + MesSiOH + 2t-BuOH + 2HCI
15

The mechanism of formation of oxazolidib& is not clear and deserves special study. Its

structure only presumes that one Si—-C bond andbbtiee initially double C=C bonds i are
split, apparently hydrolytically, as schematicalhown in Scheme 8.

Me e
24 2TMH, ———— s towor Mo\ = o Mey /7 OH-
2 +BUOH, -HI 4 Si NTf —— Si NTf —

Me \7j -t-BUOH, -HI Me” >_/ Ve’

TINH  NHTf NETE

I OH
Me /\
N >_§_< H.O o N—Tf Me |
- Si NTF — + N/

1
/N
Me 7\
55 — TANH Me” "OH

NHTf

NHTf 11 16
TfNH, ) o
16 _>—TfNHI Me3SiOH _>—H20| Me3SiOSiMe;

15
Scheme 8. Tentative mechanism of formation of 3-(trifluoraimgsulfonyl)-5-(triflamido)-

oxazolidinellvia desilylation and the C=C double bond cleavageamtthyl(divinyl)silane2.

The structure of oxazolidingl was proved by NMR spectroscopy, in particular by t
presence of two Gfquartets, one methine and two methylene groupiseiffC NMR spectrum,



7

and the corresponding proton signals, which weseasd based 0o, “H—H and*H-'°C 2D
NMR spectra. ThéH and **C NMR spectra of product&2, 13 show diastereotopic methyl
signals, and compount# is formed as two diastereomers in the ratio of e formation of
silanols15, 16 and, apparently, the corresponding siloxanes #itr dehydration is confirmed
by the presence of a number of signals in the (prh pegion of théH NMR spectrum of the
reaction mixture.

This unusual reactivity is not specific for silaebecause the formation of prodddtwas
found also in the reaction of diphenyl(divinyl)sia 17 with triflamide under the same
conditions. However, it is specific for triflamidies a sulfamidating reagent, since no analogues
of oxazolidinell or the product of iodotriflamidatioh2 were obtained from the reactions of
silane2 with arenesulfonamide$a—d. Instead, the reaction @fwith sulfonamides! gives rise
to the formation of the products of aziridinatid®-20 and 1,4-azasilinanesl (Scheme 9). The
only products identical to those formed in the tieacwith triflamide (Scheme 7) were the
products of iodochlorinatiod3 and14. The reaction conditions and the yields of thedpus

are summarized in Table 2.

Me, ,— | Cl
+BuOCH+Nal si Me, >—
2 + 4a-d —> 13+ 14 + Me” NSOCHX+ _Si
N o o2eria Me \VNSOZCGH,,X
18a-d 19a-d
I
MG\SA/ANS%CGH‘;X Me
i Si NSO,CgHaX
Me” NONSOCetex Me”™\ /
I
20a-c 21a-d

Scheme 9. Oxidative sulfonamidation/halogenation/aziridioati of dimethyl(divinyl)silane2 with
arenesulfonamide$ Reaction conditionssolvent MeCN, —3QC, 24 h,2:4 = 1:1. The yields with respect

to the converted arenesulfonamides are the isoladbds after column chromatography.

Table 2. Products of the reaction of dimethyl(divinyl)sis®with arenesulfonamides(Scheme 9%

Entry |Sulfonamide Conversion of Product yield%!
sulfonamide, % 13 | 14 | 18 | 19(@dn'® | 20(@dn® ¥ | 21
1 4a 49 28 | 5 | 13| 25(65:35) 21 (44:56)
2 4b 84 27 | 3 7 | 29(67:33) 15 (49:51 4
3 Ac 85 14 | 2 | 48| 55(61:39)| 11 (42:58) 4
4 4d 58 23| 3| 54| 12(69:31 - 2
5 Ad™ 66 26 6 | 42 26 - -

[a] Reaction conditions: solvent MeCN, —8024 h,2:4 = 1:1. [b] After column chromatography. [di
— diastereomeric ratio from relative intensities the SiMe signals in théH NMR spectra. [d]
RS(RR+SS ratio. [e] Yield determined b+ NMR spectroscopy. [fP:4d = 2:1.
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Oxazolidinell and 1,4-azasilinanegXl are crystalline compounds, whereas the addi8;ts
14, and aziridined8-20 are viscous light-yellow oils, slowly solidifiegpan standing.

The structure of the products of aziridinatm®-20 was proved by NMR spectroscopy, in
particular, by the presence of diastereotopic metignals in theéH and**C NMR spectra, the
formation of diastereomers of compourid®sand20 in different ratio, and by the values Oty
coupling constants falling in the range 170-19Ctyical for aziridines.®

Mono and diaziridined9 and20 are formed as diastereomeric mixtures as provethdy
presence of two sets of signals both in‘tHeand**C NMR spectra, the ratios are given in Table
2. The SiMe groups in monoaziridind® show two signals for each diastereomer, whereas
symmetrical diaziridine20 show two signals of one diastereomer and one ls@frthe second
diastereomer, which allows to assign them, respagtito the RR+SS)- andR,S-diastereomer
(meseform). Symmetrical product®l existing in theR,S-form (see Figure 3 and Figures SI-3—
SI-6) show two SiMe signals due to the axial andagorial methyls on the azasilinane ring.

For compoundl8d and for all 1,4-azasilinanesla—d the molecular structure was also

ascertained by X-ray structural analysis (Figure3)2

Figure2. Molecular structure of 2-[1,1-dimethyl(vinyl)silyL-[(4-nitrophenyl)sulfonyl]aziridine
18d. The terminal olefinic methylene group is disoetktover two conformations in 55:45 ratio.

Figure 3. Molecular structure of 3,5-diiodo-4,4-dimethyl{ihenylsulfonyl)-1,4-azasilinane

21a Molecular structures of its analogu&-d are very similar (see Supporting Information).

Note, that azasilinanésla—d are formed amesediastereomers having the iodine atoms in
the equatorial positions. The structure of compsut#®-14, 19a-d, 21a-d having the iodine

atoms in thea-position to silicon is consistent with the initiglectrophilic iodination of
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divinylsilanes2 and17. The MP2/6-31G* theoretical calculatiofishowed that the maximum of
the electron density i@ or 17 is located on the internal olefinic CH groups 52), while the
terminal CH groups are practically uncharged (<0.01e). Theeefthe electrophilic attack by
iodonium ion must be directed on the internal atofrihe double bonds.

The probable mechanism of the reaction, assumiagtésence in the reaction mixture of
various species containing the O-I and I-Cl bomakaapable of iodination and chlorination of
the double bond¥is outlined in Scheme 10.

2
RSO:NHz + t-BUOl —ooor  RSO,NHI RocE> 1.13.14  (see Scheme7)
- 3
2 | -RSO,NH"
cr  Me, ~ -
14 << 13 1 :SI ArSO,NH 18 [icn 19 ArSOQNHs
Me >—+ -HI -HCl, -HI
P-NO,CHsSO,NH; | [O] '
iRSOQNH'
I
14 + 19d
Me == ArSO,NHI ~ Me >—
_Si e Si — 21
Me Me” H*
I NHSO,R R=Ar I NHSO,R
12 (R=CF3)

Scheme 10. Tentative mechanism of the formation of products the reaction of

dimethyl(divinyl)silane2 with triflamide 3 and arenesulfonamidds

To confirm the mechanism in Scheme 10, additioxpleaments were performed using
sulfonamidedd as the reagent in the same oxidative systdBuQClI+Nal). Thus, when product
13 was introduced in the reaction wittd, diadductl4 (37%) and aziridinel9d (16%), were
obtained. In the reaction &fd with aziridine 18d, the already known produd9d and the
diaziridine 20d lacking in the reaction atd with silane2 were formed in the yield of 80% and
20%, respectively (fromH NMR analysis) (Scheme 11).

Me .
[O] [O] Me VNSOQC6H4NOQ—[)

20d

Scheme 11. The products of the reaction of nosylamidd with monoadductl3 and

monoaziridinel8d in the oxidative systent-BuOCI+Nal).

It would be interesting to compare the reactivifysanesl and2 with their all-carbon
analogues, that is, 3,3-dimethylbutene-1 and 3y8ethylpentadiene-1,4. Unfortunately, the two
are rarely used as substrates in the reactiongid&tove amidation; thus, for the latter diene we

failed to find any examples of such reactions. @8,8-dimethylbutene-1, it is aziridinated with
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PhI=NTs in the presence of different Cu-based gstslin up to 90% yield®** It also reacts
with HoNSG;CH,CCl; in the presence of Phi=O and Cu(dibenzoylmetha&)aamplexes with
N-heterocyclic carbenés or with TsNH in the presence of excess Phl(OA¢) andt-BuOK to
give the corresponding aziridines in moderate ytéld could be assumed that in the latter work
the aziridine is formed via elimination of HI frothe intermediate adduct RCH(NHTs)&H
(which was indeed obtained by the reaction of styrevith PhI=NTs) but the authors showed
that it does not cyclize to aziridine under théacbf t-BuOK.** No formation of the products
of hydroxyamination or haloamination analogous todpcts7 or 8 in Scheme 4 was reported
for the reactions of oxidative sulfamidation of -8i&nethylbutene-1, although theaminof-
chloro derivatives can be obtained by the ring apgerof N-arylsulfonyl-2tBu-substituted
aziridines with MgSiCl catalyzed by chiral 1,2,3-triazolium chlorid&s

Therefore, silanel shows the reactivity different from its all-carb@malogue: with
arenesulfonamides the latter gives only aziridivesereas silané yields also the product of
dihalogenatiorb (Scheme 5). Even more striking dissimilarity waswn for the reaction with
triflamide, which gave no aziridine but, insteade t products of dihalogenation, bis-

triflamidation, and halotriflamidation with diffen¢ regioselectivity (Scheme 4).

3. Conclusions

To summarize, we have studied for the first time thxidative sulfonamidation of
trimethylvinylsilane, dimethyl(divinyl)silane andipghenyl(divinyl)silane with triflamide and
arenesulfonamides. In the systarB(OCI+Nal), the reactions of dimethyl(divinyl)sil@2 with
arenesulfonamides were shown to give the produttgodochlorination, aziridination and
heterocyclization to 1,4-azasilinanes in high togadld. In the same conditions, triflamide
reacted with divinylsilanes in a different mann&oth with dimethyl(divinyl)silane and
diphenyl(divinyl)silane, the reaction occurred wilte rupture of the Si—& and C=C bonds and
formation of the same main product, 3-(trifluoromgsulfonyl)-5-(triflamido)oxazolidine. The
main product of the reaction of trimethylvinylsih with triflamide was linear addudt,N'-[1-
(trimethylsilyl)ethane-1,2-diyl)bis(triflamide), veneas arenesulfonamides react with sitanvea
aziridination of the double bond. Therefore, thact®n with silane2 is not selective but,
instead, it allowed to demonstrate diverse redgtivi the reactions of oxidative sulfonamidation
leading to numerous and sometimes unexpected psodaccontrast, the reactions of oxidative
arenesulfonamidation of silatgrovide a convenient synthetic route to silylaiedrylsulfonyl-
aziridines in up to 91% isolated yield. Apart frahe demonstrated diverse reactivity patterns,
the novelty of this work is the synthesis of mdmart twenty new compounds, which belong to

potentially biologically active silylated N-hetesades and, thus, deserve further investigation.
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4. Experimental Section
4.1. General

All starting materials reported in the manuscrigvdé been previously described in literature. All
products were identified usingH NMR and **C analysis and comparison with authentic
samples. IR spectra were taken on a Bruker Verfespéctrophotometer in KBHH NMR and
3C NMR spectra were recorded in CRGInd CRCN on Bruker DPX 400 spectrometer at
working frequencies 400H), 100 {C), 40.5 t°N), 79.5 ¢°Si) and 376'°F) MHz. All shifts are
reported in parts per million (ppm) relative toidesl CHCE peak (7.27 and 77.2 ppit NMR
and**C NMR, respectively) and GIEN peak (1.95H), 1.3 and 118%C) ppm,*H NMR and
13C NMR, respectively). All coupling constant}) @re reported in hertz (Hz). Abbreviations are:
s, singlet; d, doublet; t, triplet; q, quartet; bbsoad singlet. Melting point was measured on
MeltEMP (laboratory devices). All flash chromatoging was performed using silica gel, 60 A,
300 mesh. TLC analysis was carried out on alumiplates coated with silica gel 6Qsf 0.2
mm thickness. The plates were visualized using 4 2k ultraviolet lamp or aqueous NalO
solutions.’H NMR and **C NMR, IR and X-Ray data are given for all composirid the

Supporting Experimental.
4.2 Synthesis

4.2.1 Reaction of triflamide with vinyltrimethytsile in the system t-BuOCI+Nalo the
solution of (2.00 g, 13 mmol) of triflamide and @8.g, 40 mmol) of Nal in 80 ml of GEN
(2.01 g, 20 mmol) of vinyltrimethylsilane was adgdé#te mixture was cooled to +10-15°then
(4.60 ml, 40 mmol) oft-BuOCI was added dropwise in the dark in argon aphere. The
reaction mixture was kept for 2 h at +10-C5then 22 h at room temperature. After the reaction
was completed, the solvent was removed at a reduessure, the residue dissolved in 80 ml of
ethyl acetate and treated with 90 ml of saturaspteaus Ng5,03. The extract was dried with
CaCl, solvent removed in vacuum, 5.44 g of light-yellogsidue placed in a column with
coarse silica and eluted successively with hexheg&ane—ether 1:1, ether. From the hexane
eluate, (0.61 g, 12%) of (2-chloro-1-iodoethyl)tethylsilane5 was isolated as a liquid. From
ethereal-hexane eluate, yellow precipitate wasiodta which was crystallized from chloroform
to give (2.71 g, 52%) of\,N'-[1-(trimethylsilyl)ethane-1,2-diyl)bis(triflamidep as a white
powder.

Products7, 8 were isolated from the ethereal-hexane eluateta ield (1.13 g, 13%).
lodohydrin 9 is formed in trace amounts and was isolated froemhtexane eluate, along with
productb.
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4.2.2. Reaction of arenesulfonamides with vinyktimylsilane in the system t-BuOCI+Nal
(general procedure)To the solution of 10-13 mmol of arenesulfonamidd ¢hree-fold molar
excess of Nal 80 ml of GJEN 15-19 mmol of trimethylvinylsilane was addede tmixture
cooled to +10-18, three-fold molar excess tfBuOC| was added dropwise in the dark in
argon atmosphere, the reaction mixture kept fora2 f10-15€, then 22 h at room temperature.
After completion of the reaction, the solvent wasoved at a reduced pressure, the residue
dissolved in 80 ml of ethyl acetate and treatech \Wid ml of saturated aqueous,S#D;. The
extract was dried with Caglsolvent removed in vacuum, the residue (3.5-}\Wwag placed in a
column with coarse silica and eluted successivath Wwexane, hexanegup 1:1, ether. From
the hexane eluate, 6-19% of (2-chloro-1-iodoethiigthylsilane was isolated as light liquid,
and from the ethereal-hexane eluate 71-91% of reatdfonyl-2-(trimethylsilyl)aziridine was
obtained as light-yellow oil (for X = H, Me, CI) awhite powder (X = N@, which was
crystallized from chloroform.

4.2.3. Reaction of triflamide with dimethyldivinidse in the system t-BuOCI+NaTlo the
solution of (0.93 g, 6 mmol) of triflamide and (2.8, 19 mmol) of Nal in 60 ml of G4&N (0.70
g, 6 mmol) of dimethyldivinylsilane was added, timéxture cooled to -3@, (2.14 ml, 19
mmol) oft-BuOCI was added dropwise in the dark, the obtamedure kept for 1.5 h at —3Q°
then 23 h at room temperature. After completiothefreaction, the solvent was removed under
reduced pressure, the residue dissolved in 70 ndtlofl acetate and treated with 90 ml of
aqueous N#&£5,0s. The extract was dried over CaCsolvent removed in vacuum, ~2.58 g of
light-yellow residue placed in a column with coassieca and eluted successively with hexane,
mixture hexane—ether 1:1, ether. From hexane elaate obtained successively (0.10 g, 6%) of
(2-chloro-1-iodoethyl)dimethyl(vinyl)silang&3 as a liquid, then (7 mg, 3%) of dark-orange liquid
consisting of the mixture of diastereomers of bisifro-1-iodoethyl)dimethylsilan&4. From
ether-hexane eluate, 0.11 g of unreacted triflamiged (0.42 g, 20%) ofN-(2-
{[dimethyl(vinyl)silyl]-2-iodoethyl}triflamide 12 (light-yellow oil) were obtained, and from the
ethereal eluate — light-yellow crystals which wereified by washing with chloroform to give
(0.64 g, 66%) oN-(3-(trifluoromethylsulfonyl)oxazolidin-5-yl)triflanide 11 as a white powder.

4.2.4. Reaction of benzenesulfonamide with dindithgylsilane in the system t-
BuOCI+Nal. To the solution of (1.40 g, 9 mmol) of benzenesuimide and (4.02 g, 27 mmol)
of Nal in 70 ml of CHCN (1.00 g, 9 mmol) of dimethylvinylsilane was add&he reaction was
carried out and treated as above. Light-yellowdwesi(3.29 g) was dissolved in chloroform, the
insoluble solid filtered and analyzed by NMR. Tlsolated powder was crystallized from
chloroform and dried to give 0.71 g of unreactedzemesulfonamide (fromH NMR). The

yellow oily part soluble in chloroform (2.58 g) wataced in a column with coarse silica and
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eluted as in the previous synthesis. From the hexs&mte, were successively obtained (0.68 g,
28%) of compound.3 and (0.18 g, 5%) of diastereomeric mixture of commul 14. From ether-
hexane eluate, a mixture of crystalline and oiljnpounds was obtained, which was separated
by preparative TLC with eluent hexane—ether 2:1 dwe (0.15 g, 13%) of 2-
[dimethyl(vinyl)silyl)-1-(phenylsulfonyl)aziridinel8a as a colorless oil and (0.48 g, 25%) of 2-
[(2-chloro-1-iodoethyl)dimethylsilyl]-1-(phenylsuhfyl)aziridine19a as a light-yellow oil. The
crystalline residue was washed with ether and dwedfford (0.10 g, 4%) of analytically pure
3,5-diiodo-4,4-dimethyl-1-(phenylsulfonyl)-1,4-adasne 21a as a white powder. From the
ethereal eluate (0.19 g, 21%) of 2-{dimethyl[1-(phsulfonyl)aziridin-2-yl]silyl}-1-
(phenylsulfonyl)aziridin0awas obtained as a colorless oily compound.

4.2.5. Reaction of tosylamide with dimethyldiviitgiee in the system t-BuOCI+NaTl.o
the solution of (1.53 g, 9 mmol) of tosylamide A2 g, 27 mmol) of Nal in 70 ml of GEN
(2.00 g, 9 mmol) of dimethyldivinylsilane was add&tie reaction was carried out and treated as
above. The light-yellow residue (3.65 g) was placea column with coarse silica and eluted
successively with the same eluents as above. Hierhéxane eluate was isolated (0.65 g, 27%)
of compoundl3, then (0.11 g, 3%) of the diastereomeric mixtureammpoundl4. From the
ether-hexane eluate, a mixture of crystals and-fgHow oil was obtained, which was washed
with ether to separate crystals from oil. The @lgstwere dried to afford (0.12 g, 4%) of
analytically pure 3,5-diiodo-4,4-dimethyl-1-tosyMiazasilinan®1b as a white powder. The oil
was purified on the column with fine silica usingxane and hexane—ether 1:1 as eluents. (0.13
g, 7%) of 2-[dimethyl(vinyl)silyl]-1-tosylaziridind.8b was isolated as a colorless oil. From the
ethereal eluate, the oily mixture of two produci&sveobtained, which was separated by column
chromatography on coarse silica eluting with hexaine hexane—ether 1:1. (0.80 g, 29%) of 2-
[(2-chloro-1-iodoethyl)dimethylsilyl]-1-tosylaziride 19b and (0.21 g, 15%) of 2-{dimethyl[1-
(tosylaziridin-2-yl)silyl]-1-tosylaziridine20b as colorless oils were obtained.

4.2.6. Reaction of p-chlorobenzenesulfonamide diitrethyldivinylsilane in the system t-
BuOCI+Nal. To the solution of (3.42 g, 18 mmol) pfchlorobenzenesulfonamide and (8.04 g,
54 mmol) of Nal in 70 ml of CECN (2.00 g, 18 mmol) of dimethyldivinylsilane wadded. The
reaction was carried out and treated as abovelighieyellow residue (6.83 g) was placed in a
column with coarse silica and eluted successivath the same eluents as above. From the
hexane eluate was isolated (0.70 g, 14%) of congbol® then (0.11 g, 3%) of the
diastereomeric mixture of compount¥d. Then, from the hexane solution white crystals
precipitated (0.30 g, 4%), which proved to be Xidbrophenylsulfonyl)-3,5-diiodo-4,4-
dimethyl-1,4-azasilinan@1c From ether-hexane eluate, light-yellow oil waganied, which
was purified on a column with coarse silica elutmith hexane and hexane—ether 1:1 to afford
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3.84 g (55%) of 2-[(2-chloro-1-iodoethyl)dimethWd}-1-(4-chlorophenylsulfonyl)aziridind 9c

as a colorless oil. From the ethereal eluate, welbdl was obtained, which was additionally
purified by column chromatography on coarse silising hexane and hexane—ether 1:1 as
eluents. (0.41 g, 11%) of 1-(4-chlorophenylsulfofB4{[1-(4-chlorophenylsulfonyl)aziridin-2-
ylldimethylsilyl}aziridine 20cas a colorless oil.

4.2.7. Reaction of p-nitrobenzenesulfonamide withethyldivinylsilane in the system t-
BuOCI+Nal. To the solution of (1.80 g, 9 mmol) pfnitrobenzenesulfonamide and (4.02 g, 27
mmol) of Nal in 70 ml of CHCN (1.00 g, 9 mmol) of dimethyldivinylsilane wasdadl. The
reaction was carried out and treated as aboveligihteyellow residue (4.46 g) was placed in a
column with coarse silica and eluted successivath the same eluents as above. From the
hexane eluate was isolated (0.55 g, 23%) of comgbol® then (0.12 g, 3%) of the
diastereomeric mixture of compoudd. Then, from the hexane eluate, white crystals ,6f 3
diiodo-4,4-dimethyl-1-(4-nitrophenylsulfonyl)-1,4zasilinane21d (0.07 g, 2.4%) precipitated.
From ether-hexane eluate, light-yellow powder whtimed, which was purified on fine silica
using hexane and hexane—ether 1:1 as eluents. §0.B4%) of 2-[dimethyl(vinyl)silyl]-1-(4-
nitrophenylsulfonyl)aziridinel8d was isolated as a white powder. From the etheremites
yellow powder was obtained and further purified arcolumn with coarse silica eluted with
hexane and hexane—ether 1:1 to afford (0.29 g, I#%)[(2-chloro-1-iodoethyl)dimethylsilyl]-
1-(4-nitrophenylsulfonyl)aziridin@9d as a white powder.

4.2.8. Reaction of p-nitrobenzenesulfonamide wafchioro-1-iodoethyl)dimethyl(vinyl)-
silane 10 in the system t-BuOCI+NaTo the solution of (0.51 g, 2.6 mmol) pfnitrobenzene-
sulfonamide and (1.15 g, 7.6 mmol) of Nal in 50ahlCH;CN (0.70 g, 2.6 mmol) of (2-chloro-
1-iodoethyl)dimethyl(vinyl)siland.3 was added, the mixture cooled to -30then (0.87 ml, 7.6
mmol) of t-BuOCI was added dropwise in the dark in argon aphere. The reaction mixture
was kept for 1.5 h at =305 then 23 h at room temperature. After completibthe reaction, the
solvent was removed at a reduced pressure, thadueesissolved in 50 ml of ethyl acetate and
treated with 60 ml of aqueous §}a0;. The extract was dried over CaC$olvent removed in
vacuum, the light-yellow residue (0.97 g) analylsdNMR spectroscopy, which showed the
presence of productis? (37%),19d (16%) and 10% of unreactd@® (the yields are given based
on the’'H NMR spectroscopy data).

4.2.9. Reaction of p-nitrobenzenesulfonamide witfdidethyl(vinyl)silyl)-1-(4-nitro-
phenylsulfonyl)aziridind5d in the system t-BuOCI+NaTo the solution of (0.26 g, 1.3 mmol)
of p-nitrobenzenesulfonamide and (0.58 g, 3.8 mmolNaf in 50 ml of CHCN (0.40 g, 1.3
mmol) of 2-[dimethyl(vinyl)silyl]-1-(4-nitrophenylgifonyl)aziridine18d was added, the mixture
cooled to —30C and (0.44 ml, 3.8 mmol) afBuOCI was added dropwise in the dark in argon
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atmosphere. The reaction mixture was kept for 1ad h30T, then 23 h at room temperature.
After completion of the reaction, the solvent wasoved at a reduced pressure, the residue
dissolved in 50 ml of ethyl acetate and treatedh 6@ ml of aqueous N&Os;. The extract was
dried over CaGl solvent removed in vacuum, 0.55 g of light-yellegidue analyzed by NMR
spectroscopy, which showed the presence of prodil@ts (80%) and 2-{dimethyl[1-(4-
nitrophenylsulfonyl)aziridin-2-yl]silyl}-1-(4-nitr@henylsulfonyl)aziridine20d (20%) (the yields

are given based on thel NMR spectroscopy data).

4.2.10. (2€hloro-1-iodoethyl)trimethylsilan€;. Liquid, yields see in Table 1 in the main
text. IR (KBr) 2956, 2104, 1945, 1516, 1420, 128854, 1137, 1032, 845, 760, 694, 607, 539,
497 cm™. *H NMR (400 MHz, CDC}, §, ppm) 3.92 (dd, BH, J 11.8, 5.9 Hz, 1H), 3.88 (dd,
CHH, J 11.8, 9.2 Hz, 1H), 3.38 (dd,H; J 9.2, 5.9 Hz, 1H), 0.22 (s, GHIH). **C NMR (100
MHz, CDCl, &, ppm) 48.7 CH.CI), 20.1 CHI), -1.5 (CHy). *°Si NMR (79.5 MHz, CDG 5,
ppm) 7.21. Anal. calcd for48,,ClISi: C, 22.87; H, 4.61; |, 48.33; Si, 10.70. Fdui, 22.61,
H, 4.51; 1, 48.12; Si, 10.51.

4.2.11. N,N'-(1-(Trimethylsilyl)ethane-1,2-diyl)disl, 1-trifluoromethanesulfonamide.
White solid. Mp 125 °C. 52% yield. IR (KBr) 3384298, 2971, 1453, 1444, 1366, 1231, 1195,
1145, 1059, 960, 907, 853, 760, 727, 609, 572, 48Z,cn-. ‘H NMR (400 MHz, CQCN 3,
ppm) 6.72 (br.tr, NHCH J 5.62 Hz), 6.56 (br.d, NHCH}, 9.1 Hz), 3.49 (dtr, CH] 14.1, 3.7 Hz,
1H), 3.32 (dtr, CHH, J 14.1, 9.1 Hz, 1H), 3.20 (dtr,HH, J 9.1, 3.7 Hz, 2H), 0.16 (s, GHOH).
C NMR (100 MHz, CRCN, §, ppm) 120.8 (gJ 320.9 Hz, CF), 120.7 (q,J 320.0 Hz, CB),
48.3 CH,), 47.1 CH), =3.1 (CH). **F NMR (376 MHz, CCN, &, ppm) —77.9, —78.1°%S;
NMR (79.5 MHz, CD(4, o, ppm) 5.34. Anal. calcd for 814FsN204S,Si: C, 21.21; H, 3.56; N,
7.07; S, 16.18; F, 28.76; Si, 7.09. Found: C, 21:2(8.51; N, 7.01; S, 16.15; F, 28.43; Si, 7.02.

4.2.12. N-[2-lodo-2-(trimethylsilyl)ethyl]triflamig, 7. Yellow oil. *H NMR (400 MHz,
CDsCN, 8, ppm) 5.49 (br. tr, NHJ ~6 Hz), 3.76-3.61 (m, CH in 7 and CHN in8), 3.50-3.35
(m, CH'N in 7 and CHCl in 8), 3.21 (dd, @I, J 11.2, 3.2 Hz, 1H), 0.21 (s, GHOH).**C NMR
(100 MHz, CIRCN, 8, ppm) 119.5 (qJ 321.0 Hz, CE), 48.1 CH:N), 19.6 CHI), —2.4 (CH).
F NMR (376 MHz, CRCN, 8, ppm) —77.19%°Si NMR (79.5 MHz, CDGJ, §, ppm) 6.56.

4.2.13. N-[2-Chloro-1-(trimethylsilyl)ethyl]triflaide, 8. Yellow oil. *H NMR (400 MHz,
CDsCN, &, ppm) 5.46 (br. d, NHJ 5.9 Hz), 3.80-3.68 (m, CHN, 1H), 3.43 (dd, &, J 11.3,
3.0 Hz, 1H), 3.40-3.35 (m, Cigl, 1H), 0.19 (s, Ck 9H); *C NMR (100 MHz, CICN, 8,
ppm) 119.5 (g, 321.0 Hz, CE), 50.4 CHN), 47.7 CH.CI), —3.8 (CH). **F NMR (376 MHz,
CDsCN, &, ppm) —77.24%°Si NMR (79.5 MHz, CDGJ, §, ppm) 5.11.

4.2.14. 2-lodo-2-(trimethylsilyl)ethano®, Liquid. '"H NMR (400 MHz, CDC}, &, ppm)
3.67 (dd, ®iH, J 10.2, 7.3 Hz, 1H), 3.61 (dd, GHJ 10.0, 5.6 Hz, 1H), 3.22 (ddH;J 7.3, 5.6
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Hz, 1H), 0.17 (s, CH 9H). °C NMR (100 MHz, CDGJ, §, ppm) 73.1 CH,OH), 20.0 CHI), -
1.4 (CH); 2Si NMR (79.5 MHz, CDGJ, §, ppm) 6.01.

4.2.15. 1-(Phenylsulfonyl)-2-(trimethylsilyl)azime, 10a. Light-yellow oil. 71% yield. IR
(KBr): 2957, 1448, 1321, 1252, 1207, 1162, 1094, 34, 846, 738, 690, 662, 595, 542tm
'H NMR (400 MHz, CDC}, 8, ppm) 7.92 (dp-CH, J 7.8 Hz, 2H), 7.61 (tp-CH, J 7.8 Hz, 1H),
7.52 (tr,mCH, J 7.8 Hz, 2H), 2.69 (d, BHN, J 8.7 Hz, 1H), 2.07 (d, CHN, J 5.8 Hz, 2H),
2.07 (dd, ®IN, J 8.7, 5.8 Hz, 2H), -0.11 (s, GH9H). **C NMR (100 MHz, CDCJ, &, ppm)
138.0 (G), 133.3 (G), 128.8 (G), 127.8 (G), 30.2 CH:N), 29.9 CHN), -3.9 (CH). *°Si NMR
(79.5 MHz, CDC4, 6, ppm) 1.44. Anal. calcd for:gH1/NO,SSi: C, 51.73; H, 6.71; N, 5.48; S,
12.55; Si, 11.00. Found: C, 51.70; H, 6.56; N, 53512.49; Si, 10.94.

4.2.16. 1-Tosyl-2-(trimethylsilyl)aziridinelOb. Light-yellow oil, 86% vyield. IR (KBr)
2958, 2900, 1921, 1598, 1494, 1451, 1408, 13239,1P853, 1208, 1158, 1094, 954, 905, 847,
815, 758, 700, 656, 557, 494 ¢mtH NMR (400 MHz, CDC}, 8, ppm) 7.79 (do-CH, J 8.2 Hz,
2H), 7.30 (dm-CH, J 8.2 Hz, 2H), 2.64 (d, BHN, J 8.7 Hz, 1H), 2.41 (s, C#f*h, 3H), 2.04 (d,
CHHN, J 5.8 Hz, 1H), 1.87 (dd, i@N, J 8.7, 5.8 Hz, 1H), -0.11 (s, GH3H). *C NMR (100
MHz, CDCE, 8, ppm) 143.9 (), 134.6 (G), 129.1 (G), 127.6 (G), 29.9 CHN), 29.4 CHzN),
21.0 (CHPh), -4.2 (CH); *Si NMR (79.5 MHz, CDGQ, &, ppm) 1.49. Anal. calcd for
C12H19NO,SSI: C, 53.49; H, 7.11; N, 5.20; S, 11.90; Si, 20Mound C, 53.45; H, 7.08; N, 5.20;
S, 11.84; Si, 10.40.

4.2.17. 1-(4-Chlorophenylsulfonyl)-2-(trimethyl$jigziridine, 10c. Light-yellow oil. 84%
yield. IR (KBr) 3092, 2958, 1582, 1475, 1396, 132253, 1208, 1163, 1091, 1014, 954, 905,
846, 761, 707, 673, 626, 544, 482¢tmMH NMR (400 MHz, CDC}, &, ppm) 7.85 (dp-CH, J
8.4 Hz, 2H), 7.49 (dn-CH, J 8.4 Hz, 2H), 2.66 (d, BHN, J 8.6 Hz, 1H), 2.06 (d, CHN, J 5.8
Hz, 1H), 1.93 (dd, CHNJ 8.6, 5.8 Hz, 1H), -0.06 (s, GHOH). *C NMR (100 MHz, CDJ, 3,
ppm) 139.6 (G), 136.5 (G), 129.2 (G), 128.9 (G, 30.4 CH,N), 30.0 CHN), -4.0 (CH). *°S;i
NMR (79.5 MHz, CDCY, 6, ppm) 1.71. Anal. calcd forgH;6CINO,SSi: C, 45.58; H, 5.56; N,
4.83; S, 11.06; Si, 9.69; Cl, 12.23. Found: C, 451, 5.41; N, 4.46; S, 11.03; Si, 9.57; Cl,
12.19.

4.2.18. 1-(4-Nitrophenylsulfonyl)-2-(trimethyls)gtiridine, 10d. White solid. Mp 128
(£2) °C. 91% yield. IR (KBr) 3102, 2957, 1606, 152404, 1305, 1249, 1210, 1170, 1090, 955,
896, 845, 752, 687, 613, 539, 459 ¢mH NMR (400 MHz, CDC}, 8, ppm) 8.39 (dm-CH, J
8.7 Hz, 2H), 8.15 (dp-CH, J 8.7 Hz, 2H), 2.76 (d, CHN, J 8.5 Hz, 1H), 2.15 (d, BHN, J 6.0
Hz, 1H), 2.09 (dd, 6N, J 8.5, 6.0 Hz, 1H), -0.04 (s, GH3H). *C NMR (100 MHz, CDJ, 3,
ppm) 150.5 (@, 144.1 (G), 129.3 (G), 124.1 (G), 31.2 CH2N), 31.0 CHN), -3.8 (CH). *°Si
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NMR (79.5 MHz, CD(, 6, ppm) 1.90. Anal. calcd for ¢H16N2O4SSi: C, 43.98; H, 5.37; N,
9.33; S, 10.67; Si, 9.35; found: C, 43.95; H, 51909.31; S, 10.60; Si, 9.29.

4.2.19. N-[3-(Trifluoromethylsulfonyl)oxazolidinyd}triflamide, 11. White solid. Mp 128
(£2) °C. 66% vyield. IR (KBr) 3559, 3303, 2901, 224245, 1377, 1198, 1075, 1005, 873, 827,
607 cm™. 'H NMR (400 MHz, CRCN, &, ppm) 7.87 (br. s, NH), 3.63 (m, N30 and NGO,
3H), 3.93 (dd, CICH, J 11.6, 5.0 Hz, 2H), 3.73 (m, K 2H), 0.48 (s, Chl 6H); **C NMR (100
MHz, CDCk, 8, ppm) 135.3 (EH), 134.6 (€H,), 48.7 CH.CI), 18.7 CHI), -3.0 (CH), -3.4
(CHs). **F NMR (376 MHz, CDG, 5, ppm) —78.30, —78.57. Anal. calcd fogHGFsN,0sS,: C,
17.05; H, 1.72; N 7.95; S 18.21; F 32.36. FoundlT00; H, 1.68; N, 7.91; S, 18.09; F, 32.12.

4.2.20. N-{2-[Dimethyl(vinyl)silyl]-2-iodoethyl}tfiamide,12. Light-yellow oil. 20% vyield.
IR (KBr) 3574, 3319, 1636, 1552, 1443, 1397, 131®9, 1197, 1141, 1065, 839, 602 ¢mH
NMR (400 MHz, CDC}4, 8, ppm) 6.56 (dd, =8, J 15.6, 9.0 Hz, 1H), 5.98 (br. s, NH), 4.82 (dd,
=CHH, J 9.0, 2.0 Hz, 1H), 4.74 (dd, =GH J 15.6, 2.0 Hz, 1H), 4.02 (d,H3, J 8.0 Hz, 2H),
3.51 (tr, G4, J 8.0 Hz, 1H), 0.41 (s, CH3H), 0.39 (s, Ck 3H).**C NMR (100 MHz, CDG, 5,
ppm) 129.3 (€H), 119.80 (qJ 326.6 Hz, CE), 100.7 (€H>), 49.5 CH2NH), 11.7 CHI), -1.2
(CHs), -1.6 (CH). *F NMR (376 MHz, CDGJ, 5, ppm) —78.9%°Si NMR (79.5 MHz, CDGJ, 3,
ppm) 13.6. Anal. calcd for #113F3INO,SSI: C, 21.71; H, 3.38; N, 3.62; S, 8.28; Si, 7.E5;
14.72; 1, 32.77. Found: C, 21.66; H, 3.32; N, 3.808.15; Si, 7.19; F, 14.59; |, 32.55.

4.2.21. (2-Chloro-1-iodoethyl)dimethyl(vinyl)silanE3. Liquid. Yields see in Scheme 7
and Table 2 in the main text. IR (KBr) 3051, 295806, 1295, 1253, 1008, 958, 819, 781, 702,
602, 534 crit. *H NMR (400 MHz, CDC}, 5, ppm) 6.24 (dd, =8H, J 19.5, 14.8 Hz, 1H), 6.11
(dd, =CHH, J 14.8, 3.9 Hz, 1H), 5.81 (dd, #J 19.5, 3.9 Hz, 1H), 3.93 (dd,HH, J 11.9, 5.4
Hz, 1H), 3.83 (dd, =CH, J 11.9, 9.6 Hz, 1H), 3.38 (dd, #J 9.6, 5.4 Hz, 1H), 0.31 (s, GH
6H). *C NMR (100 MHz, CDGJ, &, ppm) 135.3 (EH), 134.6 (€H,), 48.7 CH.CI), 18.7
(CHI), -3.0 (CHy), -3.4 (CH). *°Si NMR (79.5 MHz, CDGQ, 8, ppm) -1.42. Anal. calcd for
CeH1:ClISi: C, 26.24; H, 4.40; |, 46.21; Si, 10.23. Fdur, 26.19; H, 4.20; |, 45.87; Si, 10.09.

4.2.22. Bis(2-chloro-1-iodoethyl)dimethylsilarie]. Liquid. Yields see in Scheme 7 and
Table 2 in the main text. IR (KBr) 2957, 2929, 139295, 1256, 1193, 1137, 1030, 922, 816,
789, 719, 594, 494 cth 'H NMR (400 MHz, CDC}, 8, ppm) 3.99 (dd, Cl&H, J 11.6, 8.6 Hz,
2H), 3.93 (dd, CICHI, J 11.6, 5.0 Hz, 2H), 3.78-3.69 (m, HZ 2H), 0.49 (s, Ckl 6H, major
R,Sdiastereomer), 0.462 and 0.457 (s,sC6H, minor R,R+S,3-diastereomer)-*C NMR (100
MHz, CDCk, 6, ppm), major diastereomer. 47.€H,Cl), 16.7 CHI), -3.3 (CH); minor
diastereomer:347.9 CH,CI), 17.0 CHI), -2.1 and -3.8 (CH). %°Si NMR (79.5 MHz, CDGJ, 3,
ppm) 9.59. Anal. calcd for E:.Cll,Si: C, 16.49; H, 2.77; 1 58.09; Si 6.43. Found16,15; H,
2.36; |, 56.90; Si, 6.40.
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4.2.23. 2-[Dimethyl(vinyl)silyl]-1-(phenylsulfonghiridine, 18a. Colorless oil, 13% yield.
IR (KBr) 1714, 1449, 1407, 1321, 1253, 1211, 118292, 1010, 957, 905, 836, 756, 664, 597
cm ™. *H NMR (400 MHz, CDC}, &, ppm) 7.95 (dp-CH, J 7.8 Hz, 2H), 7.64 (trp-CH, J 7.8
Hz, 1H), 7.54 (trm-CH, J 7.8 Hz, 2H), 5.96 (dd, 4@H, J 14.6, 4.6 Hz, 1H), 5.90 (dd, #Z J
18.2, 14.6 Hz, 1H), 5.67 (dd, #H, J 18.2, 4.6 Hz, 1H), 2.72 (d,HHHN, J 8.4 Hz, 1H), 2.10 (d,
CHHN, J 5.7 Hz, 1H), 1.98 (dd, I8N, J 8.4, 5.7 Hz, 1H), -0.02 (s, GH3H), -0.03 (s, Ck| 3H).
%C NMR (100 MHz, CDGJ, 3, ppm) 134.5 (¢}, 134.4 (G), 134.3 (€H), 133.4 (€H,), 128.9
(Co), 128.1 (G), 30.4 CHNH), 29.4 CH2N), -5.5 (CH), -5.7 (CH). °Si NMR (79.5 MHz,
CDCls, 6, ppm) -6.34. Anal. calcd forigH;/,NO,SSi: C, 53.90; H, 6.41; N, 5.24; S, 11.99; Si,
10.50. Found: C, 53.73; H, 6.35; N, 5.20; S, 11$610.32.

4.2.24. 2-(Dimethyl(vinyDsilyl)-1-tosylaziridind8b. Colorless oil. 7% vyield. IR (KBr)
2961, 1597, 1406, 1325, 1254, 1205, 1160, 10914,19485, 905, 835, 811, 703 cm*H NMR
(400 MHz, CDC}4, 6, ppm) 7.81 (dp-CH, J 8.2 Hz, 2H), 7.33 (dn-CH, J 8.2 Hz, 2H), 5.96 (dd,
=CHH, J 14.7, 6.2 Hz, 1H), 5.92 (dd, #C J 18.0, 14.4 Hz, 1H), 5.67 (dd, #E{, J 18.0, 6.2
Hz, 1H), 2.67 (d, €HN, J 8.5 Hz, 1H), 2.45 (s, GiPh, 3H), 2.07 (d, CHN, J 5.8 Hz, 1H),
1.95 (dd, ®IN, J 8.4, 5.8 Hz, 1H), -0.01 (s, GH3H), -0.02 (s, Ckl 3H).**C NMR (100 MHz,
CDCls, 8, ppm) 144.3 (¢), 135.1 (€H), 134.6 (¢, 134.1 (€Hy), 129.5 (G), 128.1 (G), 30.3
(CHN), 29.1 CH,N), 21.5 (CHPh), -5.4 (CH), -5.6 (CH). *°Si NMR (79.5 MHz, CDGJ, 3,
ppm) -6.56. Anal. calcd for gH1gNO,SSi: C, 55.48; H, 6.80; N, 4.98; S, 11.39; Si, 9R&und:
C,55.41; H,6.77; N, 4.92; S, 11.31; Si, 9.90.

4.2.25. 2-[Dimethyl(vinyl)silyl]-1-[(4-chlorophen)dulfonyl]aziridine, 18c. From the
fraction with19cas the major component. Yield (from NMR) 45%4.NMR (400 MHz, CDC},
8, ppm) 7.91-7.85 (mm-CH, 2H), 7.56—7.47 (mp-CH, 2H), 6.0-5.84 (m, =CH 2H), 5.67 (dd,
CH=,J19.1, 5.0 Hz, 1H), 2.02-1.95 (mH®l, 1H), 0.05 (s, Chl 3H), —0.01 (s, Ck 3H); the
CH; signals of the aziridine ring overlap with theresponding signals df9c

4.2.26. 2-[Dimethyl(vinyl)silyl]-1-[(4-nitrophenydulfonyl]aziridine,18d. White solid. Mp
96 °C. 54% yield. IR (KBrB286,3107, 2964, 1939, 1605, 1532, 1405, 1346, 1309417306,
1165, 1093, 1012, 957 ¢h'H NMR (400 MHz, CDCY, 5, ppm) 8.39 (dm-CH, J 8.8 Hz, 2H),
8.13 (d,0-CH, J 8.8 Hz, 2H), 5.98 (dd, =aH, J 14.6, 4.5 Hz, 1H), 5.91 (dd, #J 19.3, 14.6
Hz, 1H), 5.70 (dd, =@H, J 19.3, 4.5 Hz, 1H), 2.77 (dd,HHN, J 8.2, 0.67 Hz, 1H), 2.16 (d,
CHHN, J 5.9, 0.7 Hz, 1H), 2.12 (dd,HN, J 8.1, 5.9 Hz, 1H), 0.03 (s, GH3H), 0.02 (s, CHl
3H). *C NMR (100 MHz, CDGJ, 8, ppm) 150.5 (§), 144.0 (G), 134.4 (€H), 134.0 (€H>),
129.3 (G), 124.1 (G), 31.1 CHN), 30.2 CH2N), -5.6 and -5.7 (Ck); ?°Si NMR (79.5 MHz,
CDClg, 6, ppm) -6.35. Anal. calcd for@H16N2,O4SSi: C, 46.13; H, 5.16; N, 8.97; S, 10.26; Si,
8.99. Found: C, 46.10; H, 5.12; N, 8.94; S, 10%418.95.
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4.2.27. 2-[(2-Chloro-1-iodoethyl)dimethylsilyl]-bltenylsulfonyl)aziridine,19a. Light-
yellow oil. 25% yield. IR (KBr) 2958, 1705, 1447321, 1255, 1162, 1090, 903, 818, 737tm
'H NMR (400 MHz, CDC}, 8, ppm) 7.95 (do-CH, J 7.8 Hz, 2H), 7.67 (tp-CH, J 7.8 Hz, 1H),
7.57 (tr,mCH, J 7.8 Hz, 2H), 3.85 (d, B.Cl, J 7.2 Hz, 2H), 3.36 (trd, B, J 7.2, 5.5 Hz, 1H),
2.74 (d, GIN, J 8.4 Hz, 1H), 2.19-2.13 (m,KGN, 2H), 0.16 (s, Ch 3H), 0.07 (s, CH 3H).*°C
NMR (100 MHz, CDC4, 3, ppm) 133.8 (§, 132.9 (G), 129.1 (G), 128.2 (G), 47.66 CH.CI),
30.88 CH:2N), 28.4 CHN), 14.8 CHI), -4.3 and -5.9 (CH). *°Si NMR (79.5 MHz, CDGj, §,
ppm) 5.87. Anal. calcd for &H;7/CIINO,SSi: C, 33.54; H, 3.99; N, 3.26; |, 29.53; S, 7.86;
6.53. Found: C, 33.24; H, 3.98; N, 3.11; I, 28.877.30; Si, 6.14.

Minor diastereomer'H NMR (400 MHz, CDC, §, ppm) 3.87 (d, €,Cl, J 7.3, 1.5 Hz,
2H), 3.42-3.38 (m, 4l, 1H), 2.20 (dd, ChN, J 8.4, 5.7 Hz, 2H), 0.17 (s, GH3H), 0.04 (s,
CHs, 3H). °C NMR (100 MHz, CDGJ, 8, ppm) 47.74 CH.CI), 30.80 CH2N), 28.7 CHN),
15.0 CHI), -5.28 and -5.34 (C). *°Si NMR (79.5 MHz, CDGJ, 5, ppm) 5.98.

4.2.28. 2-[(2-Chloro-1-iodoethyl)dimethylsilyl]-bdylaziridine, 19b. Colorless oil. 29%
yield. IR (KBr): 3284, 2958, 1593, 1406, 1326, 116088, 906, 815 cm *H NMR (400 MHz,
CDCl;, 3, ppm) 7.82 (dpo-CH, J 8.1 Hz, 2H), 7.35 (dm-CH, J 8.1 Hz, 2H), 3.87-3.76 (m,
CH,CI, 2H), 3.38-3.32 (m, BI, 1H), 2.69 (d, €N, J 8.5 Hz, 1H), 2.46 (s, Ci®Ph, 3H), 2.15-
2.10 (m, G4,N, 2H), 0.16 (s, Ch 3H), 0.09 (s, Ch 3H).**C NMR (100 MHz, CDGJ, 5, ppm)
144.8 (G), 143.6 (), 129.7 (G), 128.2 (G), 47.72 CH.CI), 30.65 CH2N), 28.05 CHN),
21.59 (CHPh), 15.16 CHI), -4.4 and -5.8 (Ch). ?°Si NMR (79.5, CDQ, , ppm) 5.61. Anal.
calcd for G3sH1CIINO,SSI: C, 35.18; H, 4.32; N, 3.16; I, 28.59; S, 7.38; 6.33. Found: C,
35.15; H, 4.31; N 3.13; 1, 28.33; S, 7.03; Si, 6.28
Minor diastereomer'H NMR (400 MHz, CDC, 8, ppm) 2.44 (s, CEPh, 3H), 2.18-2.15 (m,
CH3N, 2H), 0.17 (s, Ck| 3H), 0.06 (s, CH 3H).™*C NMR (100 MHz, CDGJ, &, ppm) 47.81
(CH.CI), 30.62 CH3N), 28.46 CHN), 21.46 (CHPh), 15.28 CHI), -5.1 and -5.5 (CH). *°Si
NMR (79.5 MHz, CDCJ, 8, ppm) 5.69.

4.2.29. 2-[(2-Chloro-1-iodoethyl)dimethylsilyl]-14-chlorophenyl)sulfonyl]aziridinel9c.
Colorless oil. 55% vyield. IR (KBr) 3290, 3090, 29@255, 1581, 1475, 1397, 1327, 1257, 1206,
1162, 1089, 904, 798, 674 tn*H NMR (400 MHz, CDC}, &, ppm) 7.88 (dp-CH, J 8.6 Hz,
2H), 7.54 (dm-CH, J 8.6 Hz, 2H), 3.88 (dd, IgHCI, J 7.1, 3.7 Hz, 1H), 3.38 (q, G#Cl, J 7.1
Hz, 1H), 2.71 (dd, €1, J 8.5, 1.5 Hz, 1H), 2.22 (ddd,HHN, J 10.9, 5.4, 5.8 Hz, 1H), 2.15 (dd,
CHHN, J 5.8, 1.5 Hz 1H), 0.17 (s, GH3H), 0.11 (s, Ch 3H).**C NMR (100 MHz, CD, §,
ppm) 140.36 (§), 136.08 (@), 129.6 (G), 129.4 (G), 47.68 CH.CI), 31.15 CH2N), 28.56
(CHN), 14.64 CHI), -4.3 and -6.0 (Ch). *°Si NMR (79.5 MHz, CDGJ, 8, ppm) 5.71. Anal.
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calcd for GoH16ClLINO,SSI: C, 31.05; H, 3.47; N, 3.02; |, 27.34; S, 6.91,;6.05. Found: C,
31.00; H, 3.45; N, 3.01; 1, 27.30; S, 6.86; Si,%6.0

Minor diastereomer'H NMR (400 MHz, CDC4, 8, ppm) 0.17 (s, CH 3H), 0.06 (s, Ckl 3H).
%C NMR (100 MHz, CDG, 8, ppm) 140.34 (), 136.15 (§), 47.60 CHCI), 31.04 CH:N),
28.95 CHN), 14.75 CHI), -5.24 and -5.32 (C¥); >°Si NMR (79.5 MHz, CDGJ, 5, ppm) 5.83.

4.2.30. 2-([(2-Chloro-1-iodoethyl)dimethylsilyl]{{4-nitrophenyl)sulfonyl]aziridine,19d.
White solid. Mp 97 °C. 12% yield. IR (KBr) 3106, 28, 1608, 1532, 1346, 1309, 1164, 1091,
904, 849, 796, 747 cth *H NMR (400 MHz, CDGC}, 8, ppm) 8.42 (dm-CH, J 8.6 Hz, 2H),
8.17 (d,0-CH, J 8.6 Hz, 2H), 3.93 (dd, IgHCI, J 11.6, 7.0 Hz, 1H), 3.89 (dd, GiLl, J 11.6,
5.5 Hz, 1H), 3.93 (dd, 81, J 7.0, 5.5 Hz, 1H), 2.79 (dd,HN, J 8.5, 1.5 Hz, 1H), 2.37 (ddd,
CHHN, J 8.5, 5.8, 1.5 Hz, 1H), 2.12 (dd, &, J 5.8, 1.5 Hz 1H), 0.19 (s, GH3H), 0.15 (s,
CHjz, 3H).*C NMR (100 MHz, CDG, 8, ppm) 150.7 (§), 143.5 (§), 129.5 (G), 124.3 (G),
47.47 CH,CI), 31.84 CH,N), 29.28 CHN), 14.05 CHI), -4.1 and -6.0 (Ch). °Si NMR (79.5
MHz, CDCk, 6, ppm) 5.88. Anal. calcd for 16H16CIIN2O4,SSi: C, 30.36; H, 3.40; ClI, 7.47; 1,
26.73; N, 5.90; S, 6.75; Si, 5.92. Found: C, 30r333.39; N 5.88; I, 26.68; S, 6.68; Si, 5.89.

Minor diastereomertH NMR (400 MHz, CDC}, §, ppm) 0.20 (s, Ck 3H), 0.13 (s, CHi
3H). 1*C NMR (100 MHz, CDGJ, 8, ppm) 47.53 CH,CI), 31.66 CH.N), 29.67 CHN), 14.16
(CHI), -5.0 and -5.4 (CH). %°Si NMR (79.5 MHz, CDGJ, 8, ppm) 6.03.

4.2.31. Dimethylbis[1-(phenylsulfonyl)aziridin-Zsilane, 20a. Colorless oil. 21% vyield.
IR (KBr) 2961, 2904, 2256, 1589, 1447, 1320, 1263)6, 1163, 1083, 1066, 905, 841, 798,
737, 589 ct. *H NMR (400 MHz, CDC}, 8, ppm) 7.92 (dp-CH, J 7.8 Hz, 2H), 7.63 (trp-
CH, J 7.8 Hz, 1H), 7.54 (tnn-CH, J 7.8 Hz, 2H), 2.62 (dd, C#\, J 8.6, 2.8 Hz, 1H), 2.06 (dd,
CH'N, J 5.7, 2.8 Hz, 1H), 1.90 (dtr,HN, J 8.6, 5.7 Hz, 1H), -0.07 and -0.09 (s, £8H, major
(R,R+S,S-diastereomer), -0.05 (s, GH6H, minor R,Sdiastereomer)*C NMR (100 MHz,
CDCl, 8, ppm) 138.0 (§, 133.5 (G), 129.0 (G), 128.0 (G, 30.2 CH2N), 29.4 CHNH), -1.37
and 1.42 [CH, major R,R+S,S-diastereomer], -2.1 (GH minor R,Sdiastereomerf°Si NMR
(79.5 MHz, CDC4, 6, ppm) 3.66.

4.2.32. Dimethylbis(1-tosylaziridin-2-yl)silan@0b. Colorless oil. 15% vyield. IR (KBr)
2960, 1593, 1401, 1323, 1258, 1161, 1084, 906,c808. 'H NMR (400 MHz, CDC}, 8, ppm)
7.80 (d,0-CH, J 7.8 Hz, 2H), 7.34 (dn-CH, J 7.8 Hz, 2H), 2.59 (dd, C#\, J 8.6, 2.0 Hz, 1H),
2.45 (s, CHPh, 3H), 2.04 (d, CFN, J 5.8 Hz, 1H), 1.88 (dtr, BN, J 8.6, 5.8 Hz, 1H), -0.04 (s,
CHjz, 3H).*C NMR (100 MHz, CDG, 8, ppm) 144.4 (¢, 135.1 (), 129.6 (G), 128.1 (G),
30.2 CH2N), 29.3 CHNH), 21.6 (CHPh), -1.33 and 1.37 [CHn (R,R+S,S-diastereomer], -2.1
(CHs in R,Sdiastereoisomer)?®Si NMR (79.5 MHz, CDGJ, 8, ppm) 3.72. Anal. calcd for
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CaoH26N20:S,Si: C, 53.30; H, 5.82; N, 6.22; S, 14.23; Si, 6.B8und: C, 53.26; H, 5.79; N,
6.21; S, 14.19; Si, 6.22.

4.2.33. Dimethyl{bis[(4-chlorophenyl)sulfonyl]aziin-2-yl}silane,20c. Colorless oil. 11%
yield. IR (KBr) 3286, 3092, 2961, 1581, 1475, 139827, 1163, 1090, 903, 833, 795, 762, 673,
626 cm™. *H NMR (400 MHz, CDC}, 8, ppm) 7.84 (dp-CH, J 8.5 Hz, 2H), 7.51 (dn-CH, J
8.5 Hz, 2H), 2.58 (d, CBN, J 8.6 Hz, 1H), 2.09 (d, CHN, J 5.9 Hz, 1H), 1.94 (trd, BN, J 8.0,
6.1 Hz, 1H), -0.09 (s, CH3H), -0.13 (s, Ch 3H).'*C NMR (100 MHz, CDG, &, ppm) 140.3
(Cp), 136.1 (G), 129.4 (G), 129.3 (G), 30.58 CH2N), 27.1 CHN), -7.1 and -7.4 (Ch); *°Si
NMR (79.5 MHz, CDC4, 6, ppm) 1.55. Anal. calcd for /gH20CIoN2O4S,Si: C, 43.99; H, 4.10;
N, 5.70; S, 13.05; Si, 5.71. Found: C, 43.96; 984N, 5.67; S, 12.99; Si, 5.66.

Minor diastereomerH NMR (400 MHz, CDC}, &, ppm) 2.58 (d, CEN, J 8.6 Hz, 1H),
2.04 (d, CHN, J 5.8 Hz, 1H), 1.94 (trd, BN, J 8.0, 6.1 Hz, 1H), -0.14 (s, GH3H).*C NMR
(100 MHz, CDC}, 8, ppm) 30.49 CH.N), 27.5 CHN), -7.5 (CH). *°Si NMR (79.5 MHz,
CDClg, 6, ppm) 1.31.

4.2.34. DimethyKbis[(4-nitrophenylsulfonyl)azirig2-yl]silane, 20d. Light-yellow oil. *H
NMR (400 MHz, CDCY4, , 6, ppm, from the reaction mixture) 8.42-8.37 (@CH, 2H), 8.17-
8.12 (m,m-CH, 2H), 2.70-2.65 (m, CBN, 1H), 2.22-2.18 (m, CfN, 1H), 2.14-2.11 (m, BN,
1H), -0.03 (s, CH} 3H).

4.2.35. 3,5-Diiodo-4,4-dimethyl-1-(phenylsulfonyj#azasilinane2la. White solid. Mp
155 (+2) °C. 4% yield. IR (KBr) 2960, 1451, 133249, 1161, 1097, 1039, 785, 570 ¢mH
NMR (400 MHz, CDC}, 5, ppm) 7.78 (do-CH, J 7.3 Hz, 2H), 7.61 (tp-CH, J 7.3 Hz, 1H),
7.54 (tr,m-CH, J 7.3 Hz, 2H), 4.33 (dd, i1, J 13.4, 6.1 Hz, 2H), 3.34 (dd, ¢N, J 13.4, 6.1
Hz, 2H), 2.97 (tr, CAN, J 13.4 Hz, 2H), 0.41 (s, GH3H), 0.26 (s, Chl 3H).**C NMR (100
MHz, CDCk, 5, ppm) 139.3 (§}, 133.0 (G), 129.4 (G), 126.7 (G), 52.6 CH2N), 6.9 CHI), -
4.4 and -5.8 (CH). *°Si NMR (79.5 MHz, CDGJ, §, ppm) 4.91. Anal. calcd for,gH:71,NO,SS:i:
C, 27.65; H, 3.29; N, 2.69; |, 48.69; S, 6.15;589. Found: C, 27.30; H, 3.27; N, 2.53; |, 48.68;
S, 6.01; Si, 5.24.

4.2.36. 3,5-Diiodo-4,4-dimethyl-1-tosyl-1,4-azasdlne,21b. White solid. Mp 169 °C. 4%
yield. IR (KBr) 2960, 2922, 1596, 1455, 1337, 115897, 1038, 923, 813, 779, 546 ¢ntH
NMR (400 MHz, CDC}, 3, ppm) 7.66 (dp-CH, J 8.3 Hz, 2H), 7.33 (dn-CH, J 8.3 Hz, 2H),
4.31 (dd, ®lI, J 12.4, 5.9 Hz, 2H), 3.34 (dd, &N, J 13.0, 5.9 Hz, 2H), 2.94 (tr, CN, J 13.0
Hz, 2H), 2.44 (s, CkPh, 3H), 0.40 (s, Ck 3H), 0.26 (s, Ckl 3H).**C NMR (100 MHz, CDG,
8, ppm) 143.9 (G, 136.2 (G), 130.0 (G), 126.8 (G), 52.6 CH2N), 21.5 (CHPh), 7.0 CHI), -
4.4 and -5.8 (Ch). *°Si NMR (79.5 MHz, CDGJ, §, ppm) 5.47. Anal. calcd forgH10l,NO,SS:i:
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C,29.17;H, 3.58; N, 2.62; |, 47.42; S, 5.99;525. Found: C, 29.10; H, 3.50; N, 2.57; |, 47.22,
S, 5.89; Si, 5.21.

4.2.37. 3,5-Diiodo-4,4-dimethyl-1-((4-nitrophenylf®nyl)-1,4-azasilinane,21c. White
solid. Mp. 205 (+2) °C. 2% yield. IR (KBr) 2919, 4%, 1579, 1474, 1342, 1248, 1156, 1092,
1032, 927, 839, 778 ¢th 'H NMR (400 MHz, CDC}, 8, ppm) 7.72 (dm-CH, J 8.6 Hz, 2H),
7.51 (d,0-CH, J 8.6 Hz, 2H), 4.29 (dd, i@l, J 12.6, 5.5 Hz, 2H), 3.34 (dd, €N, J 13.2, 5.5 Hz,
2H), 2.97 (tr, CHN, J 13.2 Hz, 2H), 0.42 (s, GH3H), 0.27 (s, Ck 3H).*C NMR (100 MHz,
CDCl, 5, ppm) 139.6 (§), 137.7 (§), 129.7 (G), 128.2 (G, 52.6 CH:N), 6.6 CHI), -4.4 and
-5.8 (CHy). 2°Si NMR (79.5 MHz, CDGJ, 8, ppm) 5.30. Anal. calcd. for gH16ClI,NO,SSi: C,
25.94; H, 2.90; N, 2.52; |, 45.68; S, 5.77; Si,®.found: C, 25.91; H, 2.88; N, 2.50; |, 45.59; S,
5.69; Si, 5.01.

4.2.38. 3,5-Diiodo-4,4-dimethyl-1-((4-nitrophenylf®nyl)-1,4-azasilinane21d. White
solid, Mp 244 °C. 2% yield. IR (KBr) 3102, 2922,367 1523, 1459, 1345, 1161, 1096, 1037,
785, 593 crt. *H NMR (400 MHz, CDGC}, 8, ppm) 8.38 (dm-CH, J 8.6 Hz, 2H), 7.97 (&b-

CH, J 8.6 Hz, 2H), 4.31 (dd, i@, J 12.6, 6.0 Hz, 2H), 3.36 (dd, CN, J 13.2, 6.0 Hz, 2H), 3.03
(tr, CHN, J 13.0 Hz, 2H), 0.40 (s, GH3H), 0.29 (s, Chl 3H).

4.3. X-ray measurements

Crystal data were collected on a Bruker D8 Ventlifeactometer with Mok radiation §
= 0.71073) using the and® scans. The structures were solved and refinedregtdnethods
using the SHELX programs s&tData were corrected for absorption effects udiegnulti-scan
method (SADABS). Nonhydrogen atoms were refinedga@nopically using SHELX programs
set?® The details of all structures can be obtained fofecharge from the Cambridge

Crystallographic Data Centre viawww.ccdc.cam.aclatd_request/cif.
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Vinyl silanes undergo via oxidative addition and heterocyclization when reacting with
sulfonamides in oxidative conditions.

The reactivity of triflamideis principally different from that of arenesulfonamides.
Silylated mono- and diaziridines, N-sulfonyl-1,4-azasilinanes and 3-(triflyl)-5-
(triflamido)oxazolidine are obtained.



