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3. BnBr

RSH rsoLi BB, rs(0)Bn

1. n-BuLi, THF
P N R = alkyl, aryl
nfoNG, = alkyl, aryl
H// ) FBY 31-60% yield

Aliphatic thiolates were efficiently converted into the cor-
responding sulfenates by smooth oxidation witns-(+)-
2-tert-butyl-3-phenyloxaziridine at room temperature (five

with nucleophiles, thus including epoxidation of olefins, enolate-
mediated hydroxylation of carbonyl compounds and oxidation
of sulfides to sulfoxide$.

R! R? RS

a +Bu Me SOsPh

- /cim b tBu Me P(O)Phy
o R ¢ H H +Bu
1 d 4NOCeHs H  tBu
e Ph H t-Bu

A few years ago, an originalsynthetic utility involving
lithium thiolates (RS™) as substrates was reported by our gfoup
which allowed an efficient and straightforwdrdccess to the
corresponding sulfenate salts'@0-) (Scheme 1). The unusual
N-sulfonyloxaziridine 1a derived from pinacolone was thus
introduced as the ideal reagent. Treatment in situ with aliphatic
halides led to sulfoxide3in good to excellent yields. The scope
of the reaction sequence is broad with successful applications
toward aryl, 1-alkenyl, and l-alkynyl species. In contrast,
extension of the protocol with the more nucleophilic alkanethi-
olates (R = alkyl) failed. Instead of the desired monooxidation
product, the sulfinate salt 880,Li) was isolated as a conse-
guence of an unwanted double oxidation reaction. Similar
disappointing results were also obtained with a screening of a
range of mildem-sulfonyl derivatives, thus exemplifying the

bromide led to sulfoxidesXalkylation) in good to moderate

yields. Application of the protocol to an aromatic substrate

(3) Perfluorinated oxaziridines: (a) Petrov, V. A.; Resnati,Ghem.
e. 1996 96, 1809-1824. Alkoxysulfonyl oxaziridines: (b) Brodsky, B.

was also successful. This work represents the first valuableH.: bu Bois, J.J. Am. Chem. So005 127, 15391-15393. Related

example of the use of this poorly active oxidizing agent in
synthetic organic chemistry without the need for activating
conditions.

Since their discovery 50 years ago, oxaziridihesharacter-

oxaziridinium salts: (c) Poisson, D.; Cure, G.; Sollad®; Hanquet, G.
Tetrahedron Lett2001, 42, 3745-3748. (d) Lacour, J.; Monchaud, D.;
Marsol, C.Tetrahedron Lett2002 43, 8257-8260. (e) Page, P. C. B.;
Rassias, G. A.; Barros, D.; Ardakani, A.; Buckley, B.; Bethell, D.; Smith,
T. A. D.; Slawin, A. M. Z.J. Org. Chem2001, 66, 6926-6931.

(4) (a) Davis, F. AJ. Org. Chem200§ 71, 8993-9003. (b) Davis, F.
A.; Haque, M. S. Oxygen-Transfer Reactions of Oxaziridineg\dnances
in Oxygenated Processd®aumstark, A. L., Ed.; JAl Press, Inc.: Greenwich

ized by_a rea_Ctive _Straine_d C.N,O three'm_embe"Ed ring, h§V91990; Vol. 2, pp 62-116. (c) Ishimaru, T.; Shibata, N.; Nagai, J.; Nakamura,
been widely investigated in organic synthesis as both aminating S.; Toru, T.; Kanemasa, S. Am. Chem. SoQ006 128 16488-16489.

and oxygenating agentS'he predominance of one process over
another is significantly affected by varying the substitution

(5) The oxidation of thiolates into sulfenates is not a common reaction
in organic synthesis: (a) O’'Donnell, J. S.; Schwan, AJLSulfur Chem.
2004 25, 183-211. In contrast, this reaction is more encountered in biology,

pattern on the nitrogen atom. It has been established that theespecially with processes involving cysteine residues: (b) Forman, H. J.;

amino group transfer is the normal pathway féH, N-alkyl,
N-acyl, andN-alkoxycarbonyl system&lIn contrast, a shift of
reactivity toward the oxygen cenfds observed with structures
possessing bulky or electron-withdrawing groups, from which

Fukuto, J. M.; Torres, MAm. J. Physiol. Cell. PhysioR004 287, C246-
C256. (c) Nagahara, N.; Katayama, A.Biol. Chem2005 280, 34569~
34576.

(6) (a) Sandrinelli, F.; Perrio, S.; Beslin, B. Org. Chem.1997, 62,
8626-8627. (b) Sandrinelli, F.; Perrio, S.; Averbuch-Pouchot, MOTg.

N-sulfonyl derivatives have particularly emerged. These reagemsLett.ZOOZ 4,3619-3622. (c) Sandrinelli, F.; Fontaine, G.; Perrio, S.; Beslin,

have been extensively used in various oxygen transfer reaction
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(1) (a) Mishra, J. KSynlett2005 543-544. (b) Davis, F. A.; Sheppard,
A. C. Tetrahedron1989 45, 5703-5742.

(2) (a) Page, P. C. B.; Limousin, C.; Murrell, V. . Org. Chem2002
67, 77877796. (b) Armstrong, A.; Challinor, L.; Cooke, R. S.; Moir, J.
H.; Treweeke, N. RJ. Org. Chem2006 71, 4028-4030. (c) Choong, I.
C.; Ellman, J. A.J. Org. Chem.1999 64, 6528-6529. (d) Vidal, J.;
Damestoy, S.; Guy, L.; Hannachi, J.-C.; Aubry, A.; Collet,@hem. Eur.
J. 1997 3, 1691-1709. (e) Armstrong, A.; Edmonds, I. D.; Swarbrick, M.
E.; Treweeke, N. RTetrahedron2005 61, 8423-8442.
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P.J. Org. Chem2004 69, 6916-6919. (d) Sandrinelli, F.; Boudou, C.;
SCaupee, C.; Averbuch-Pouchot, M.-T.; Perrio, S.; MetznerSilett2006
3289-3293.

(7) Alternative routes to sulfenate species consist of manipulation of
sulfoxides possessing an appropriate functionality, the most relevant
contributions being the oxidative cleavage of 1-alkynyl sulfoxides with a
Pd(0)-catalyst followed by transmetalation with .5, an addition/
elimination methodology witl$-sulfinylacrylates, a retro-Michael reaction
initiated by a base frori-sulfinyl esters, and finally, the fluoride-mediated
deprotection of 2-(trimethylsilyl)ethyl sulfoxides. See ref 5a and: (a)
Caupae, C.; Boudou, C.; Perrio, S.; Metzner,P.Org. Chem2005 70,
2812-2815. (b) Maitro, G.; Prestat, G.; Madec, D.; Poli,l5Org. Chem.
2006 71, 7449-7454. (c) Maitro, G.; Vogel, S.; Prestat, G.; Madec, D.;
Poli, G. Org. Lett 2006 8, 5951-5954. (d) Foucoin, F.; Caupe, C.;
Lohier, J.-F.; Sopkovade Oliveira Santos, J.; Perrio, S.; Metzner, P.
Synthesi®2007, 1315-1324.
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SCHEME 1. Sulfenates by Oxidation of Thiolates
H 2
RisH —-1Buli__ R'soLi 2BX . Ris(o)R?
2. Oxaziridine 1
3
SCHEME 2. Synthesis ofN-Phosphinoyloxaziridine 1b
+Bu o _PhPONH,
e Ti0EN, 80
(85%) =N KF/MCPBA  1p
+By Me  P(O)Ph,  (62%)
N PhyPCI ab
me OH  (68%)

We were then convinced that variations on the nitrogen center

TABLE 1. Oxidation of Thiolates with N-Phosphinoyloxaziridine
1b According to Scheme 1

yieldP
entry thiol R T(°C) solvent sulfoxide (%)
1 2a Bn —78 THF 3a 0
2 2b  cGHu —78 THF 3b 0
3 2c t-Bu —78 THF 3c 10
4 2 @\ —78 THF 3d 6
5 2 t-Bu —100 Trapp mixtureé 3c 3

a All reactions were performednoa 1 mmol scale in solvent (5 mL)
using thiol2, n-BulLi (1.05 equiv), oxaziridinélb (1.05 equiv), and BnBr
(2 equiv).P Isolated yield £ THF/ELO/pentane (4:4:1).

could afford an appropriately configured reagent. A literature of the titanium oxides led to the correspondiigphosphi-
survey clearly indicates that incorporation of a phosphinoyl noylimine4b in 85% crude yield, without any further purifica-
group® could perfectly be adapted, as illustrated by the reduced tion required‘* Alternatively, imine4b can be prepared in 68%

reactivity by a factor of 7 of 3,3-dimethyl-2-(diphenylphosphi-
noyl)oxaziridine relative to its sulfonyl congener in the oxidation
of methyl phenyl sulfoxide into the corresponding sulféhe.
Ultimately if still milder oxidants are required\-tert-butyl
structures might also be potential candidaféhese compounds
are almost inert as shown with the trivial oxidation of dimethyl
sulfide into DMSO induced by the dihydro compoutziwhich

is complete within 10 h at 80C.12> More valuable but sparse

from pinacolone oxim& via reaction with chlorodiphenylphos-
phine in the presence of triethylamine followed by free radical
rearrangemeft of the initially formed phosphorus(lll) oxime
ester.N-Phosphinoylimines often tend to decomp§se the
parent carbonyl compound and phosphinic amide either on
standing or during attempted purification, but imine precursor
4b proved to be strikingly stable and purification by flash
column chromatography on silica gel can be achieved. Subse-

applications require activating conditions such as the use of high quent oxidation mediated by a GEl, suspension of anhydrous

pressures techniques (800 MPa at 2@) or introduction of
Bransted or Lewis acids.We wish to present herein the results

1:2m-CPBA and potassium fluoride (4 equiv) initially devised
by Camp¥’ afforded oxaziridinelb in 62% vyield, exclusively

of our investigation to provide sulfenate anions in the alkane as atransstereoisomer (see the Supporting Information for the
series, which led us to evaluate various families of oxaziri- X-ray structure).

dines.

We decided to focus first on the unreportidephosphinoy-
loxaziridine 1b that possesses a backbone similafd.& This
would rapidly allow us to gauge the impact of the nitrogen
susbtituent in our reaction. The synthesid bfwas carried out

Evaluation of the newly synthesizédtphosphinoyloxaziri-
dinelbin the title reaction began with benzyl thidh according
to the following protocol. Initial deprotonation was carried out
with n-BuLi in THF solution and the resulting lithium thiolate
was treated at-78 °C with 1.05 equiv ofLb for 30 min. Benzyl

as described in Scheme 2. Heating pinacolone and diphe-bromide was then added to trap the eventual sulfenate salt

nylphosphinamide in the presence of Ti(QE® equiv) followed
by hydrolysis with aquea@i2 M NaOH solution and filtration

produced. After standard workup, analysis of the crude mixture
unfortunately revealed the absence of the anticipated sulfoxide
3a(Table 1, entry 1). A similar failure was also observed starting

(8) We previously reported that the outcome of the oxidation reaction with cyclohexanethiol (entry 2). Use @ért-butyl mercaptan

with aromatic thiolates highly depends on the oxaziridine structure:

Sandrinelli, F.; Perrio, S.; Beslin, Rrg. Lett. 1999 1, 1177-1180.

led to a first hit with detection of sulfoxid8c albeit in a low

(9) Sulfenate salts, whose structure contains an unshared electron pairt0% Yield (entry 3). Another tertiary substrate, i.e., 1-adaman-

adjacent to the sulfur center, are considerednasucleophiles with an

tanethiol 2d, was also subjected to the reaction sequence to

exalted reactivity. As a direct consequence, the double oxidation reaction afford target3d in only 6% yield (entry 4). In all those

leading to the sulfinate is generally preferred: Kice, J. L.; Cleveland, J. P.

J. Am. Chem. S0d.973 95, 104-109.

experiments, oxidizing agefhb was totally consumed as a result

(10) (a) Jennings, W. B.; Schweppe, A.; Testa, L. M.; Zaballos-Garcia, Of a preferred over oxidation into sulfinat&sThis reaction was

E.; SepulvedaArques, J.Synlett2003 121-123. (b) Jennings, W. B.;
Kochanewycz, M. J.; Lovely, C. J.; Boyd, D. R. Chem. Soc., Chem.
Commun1994 2569-2570. (c) Boyd, D. R.; Jennings, W. B.; McGuckin,
R. S.; Rutherford, M.; Saket, B. M. Chem. Soc., Chem. Comm@885
582—-583.

(11) Jennings, W. B.; O’Shea, J. H.; Schweppe,Tatrahedron Lett.
2001, 42, 101-103.

(12) (a) Akhtar, M. N.; Boyd, D. R.; Neill, J. D.; Jerina, D. M. Chem.
Soc., Perkin Trans. 298Q 1693-1699. (b) Hata, Y.; Watanabe, M.
Org. Chem.1981, 46, 610-614. The reaction of this type of reagent with

not minimized when the reaction was carried out at a lower
temperature£100 °C) using this time the Trapp mixtut®as

(14) A single isomer, probably with @& configuration, is obtained: (a)
Lipshutz, B. H.; Shimizu, HAngew. Chem., Int. Ed. Endl004 43, 2228-
2230. (b) Masumoto, S.; Usuda, H.; Suzuki, M.; Kanai, M.; Shibasaki, M.
J. Am. Chem. So@003 125, 5634-5635. (c) Spindler, F.; Blaser, H.-U.
Adv. Synth. Catal2001, 343 68—70.

(15) (a) Palacios, F.; Aparicio, D.; GaagJ.; Rodiguez, E Eur. J. Org.

lithium and Grignard reagent, lithium amide bases and potassium phenolates Chem.1998 1413-1423. (b) Krzyzanowska, B.; Stec, W.Synthesid978
proceeds probably with an initial electron-transfer mechanism: (c) Davis, 521—-524. (c) Hudson, R. F.; Brown, C.; Maron, &hem. Ber1982 115

F. A.; Mancinelli, P. A.; Balasubramanian, K.; Nadir, U. K.Am. Chem.
S0c.1979 101, 1044-1045. (d) Newcomb, M.; Reeder, R. A.Org. Chem.
198Q 45, 1489-1493. (e) Wagner, W. R.; Spero, D. M.; Rastetter, W. H.
J. Am. Chem. S0d.984 106, 1476-1480.

(13) (a) Shimizu, M.; Shibuya, |.; Taguchi, Y.; Hamakawa, S.; Suzuki,
K.; Hayakawa, T.J. Chem. Soc., Perkin Trans.1B97, 3491-3492. (b)
Bohg L.; Lusinchi, M.; Lusinchi, X.Tetrahedron1999 55, 155-166. (c)
Schoumacker, S.; Hamelin, O./fleS.; Peaut, J.; Fontecave, M. Org.
Chem.2005 70, 301—308.
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2560-2573.

(16) This is particularly the case with those witkenolizable protons:
(a) Desrosiers, J.-N.; g A.; Charette, A. BTetrahedror2005 61, 6186
6192. (b) Weinreb, S. M.; Orr, R. KSynthesi2005 1205-1227. (c)
Hutchins, R. O.; Adams, J.; Rutledge, M. Org. Chem1995 60, 7396
7405.

(17) (a) Camps, F.; Coll, J.; Messeguer, A.; Pujol) FOrg. Chem1982
47, 5402-5404. (b) Agnihotri, G.; Misra, A. KTetrahedron Lett2005
46, 8113-8116.
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solvent (entry 5). Important to mention is that the inevitable

presence of the parent imirkb in all crude products did not 80 Bwith 1e
disturb the final purification on silica géf.Having established 70 . " mwith 1d
that alkanesulfinates were still the major oxidation products | T with 1¢

using anN-phosphinoyl reagent, we then decided to direct our 60

attention toward the mildeK-tert-butyl derivatives.

As the substitution on the ring carbon center is known to
have a pronounced influence on the reactivity of oxaziridines,
we targeted the three structurks—e already described in the
literature, namely Z2ert-butyloxaziridine, Z2tert-butyl-3-(4-
nitrophenyl)oxaziridine, and &&rt-butyl-3-phenyloxaziridine. A
comparative study for the oxidation rate of triphenyl phosphine
in its oxide indicates that this collection displays really distinct
oxidizing powers, with the phenyl compourieg as the less
reactive oné?” All compounds were easily and efficiently
prepared by condensat®of the appropriate carbonyl com- Temperature (°C)
pound withtert-butyl amine to afford the corresponding Schiff ) ) ) )

FIGURE 1. Reaction oftert-butanethiolate (R= t-Bu) in THF with

> o ) ;
basé? with subsequent oxidatidh medlfited W.Ith the C;amps oxaziridineslc—e and benzyl bromide (R= Bn) according to Scheme
complex. In the case ofd and le, a single diastereoisomer |

was produced with &rans configuration?2b
Oxaziridines 1c—e were then tested with our reaction TABLE 2. Oxidation of Thiolates with Oxaziridine 1e According
sequence usingrt-butanethiol, for which in our hands encour- 1 Scheme 1

Yield in sulfoxide 3c (%)

20

aging results were already observed. As we could expect, this entry thiol R sulfoxide yield” (%)
set of reagents exhibits a slower reactivity than all the preceding 1 2c t-Bu 3c 59
ones, no reaction taking place a8 °C. We then decided to 2 2d 3d 52
examine for each the influence of the temperature, the results @\

being summarized in Figure 1. The best conditions for the $

simplest oxaziridind.cinvolve oxidation at-40°C and allowed 3 2b ¢-CeHua 3b 4z
formation oftert-butyl benzyl sulfoxide in a markedly improved g gg EPBU 32 gi
38% vyield (compare with the 10% value previously obtained). 6 of 4-MeGHq 3f 608

An even better yield of 46% was observed with a slow addition ) .

f the oxidant with a syringe pump over 3 h. Starting with the All reactions were performednoa 1 mmol scale at 26C in THF (5
0 . y, g, pump ; : Y mL) using thiol 2, n-BuLi (1.05 equiv), oxaziridinele (1.05 equiv), and
p-nitrobenzaldehyde derivativid, an optimal yield of 43% was  BnBr (2 equiv). Isolated yield ¢ Sulfinate salt was detected in the aqueous
obtained at—30 °C. However, over-oxidation into sulfinates layer.
was never suppressed with both reagetdsind 1d. Finally,

phenyloxaziridinelewas found to be the most desirable oxidant.

(18) Lithium sulfinates produced didn't react with alkyl halides to furnish \While it appeared to be totally inert at temperatures below
sulfones under the reaction conditions. After workup, they were isolated -, - . . .
from the aqueous layer and easily characterizettblMR spectroscopy. 20°C, the ant|C|pate_d sulfoxide W‘_as produced '_n 29% yield
As a single equivalent of oxidant was employed, suifinate formation implied at —10 °C. A better yield of 41% yield was obtained at the
systematically the presence of unreacted thiolate, which upon the electro-higher temperature of @C. Inspection of théH NMR spectrum
philic quench was readily converted in situ into the corresponding thioether. .

(19) Klement, I.; Stadtrilier, H.. Knochel, P.; Cahiez, Getrahedron of_the crude product revealed that some unreacted OX|da_nt was
Lett. 1997 38, 1927-1930. still present. As a consequence, the temperature was raised to
g t(2(1) xvner; an egcess OfBltJLi Wfistijnémﬁllged, bengytlatetﬁ_i imilﬁetlﬁas " I20 °C, thus giving an increase to a 59% yield along with total

etected. Its formation was interpreted by hydrogen abstraction on the methyl .. ol h
substituent of the liberated imindb, followed by C-alkylation of the  disappearance of the oxaziridine. Analysis of the aqueous layer
resulting azaallyl anion. As a checking experiment, direct reaction4tith  indicated that over oxidation into the sulfinate salt did not take
in the presence of a stoichiometric amount of base furnigtied0% yield. place. In summary, these studies revealed that optimal reaction

Ezzvpcrgr%%dvf ‘A":Lh ?:tr?grrn'."g22%’828%5(623%?_'%86ﬁgﬁggﬁ?&?{tf' E- conditions involve the treatment of lithium thiolates in THF

M. Heterocyclesl993 36, 2247-2254. (c) Kobayashi, T.; Kariuchi, H.;  Solution with phenyl oxaziridind.e (1.05 equiv) at 20°C for

Kato, H.Bull. Chem. Soc. Jp991, 64, 392-395. 30 min.
w 2B KB The scope of the reaction sequence in terms of substrate
(40%) Bn P(O)Phy structure was examined by reacting a series of lithium thiolates
6

with oxaziridinele, and the results are recorded in Table 2. An

(21) (a) Vijn, R. J.; Arts, H. J.; Green, R.; Castelijns, A. Bynthesis iti i i i i
1994 573-578. (b) Emmons, W. D.: Pagano. A. Grganic Syntheses addl'FlonaI s_uccessful example involving a tgrtlary th|qlate was
Wiley: New York, 1973; Collect. Vol. V, pp 192193. obtained with 1-adamantanethid, and the final sulfoxid&d

(22) Aldimines4d—e were produced completely in tlieconfiguration: was isolated in 52% vyield (entry 2). Secondary thiolates are

(a) Bjgrgo, J.; Boyd, D. R.; Watson, C. G.; Jennings, W. B.; Jerina, D. M. i iahli i
3. Chem. Soc.. Perkin Trans 1374 108%.1084. (b) Boyd, D. R. Neil. also suitable substrates, as highlighted by the formation of the

D. C.: Watson, G.; Jennings, W. B. Chem. Soc., Perkin Trans.1®75 cyclohexyl derivative3b in 42% vyield (entry 3). Benzylic and

1813-1818. n-butyl derivatives were also produced in 58 and 31% vyields
(23) (a) Shailaja, M.; Manjula, A.; Rao, B. \Bynlett2005 1176-1178. r ivelv (entri The or | can al xten

(b) Mohajer, D.; Iranpoor, N.; Rezaeifard, Aetrahedron Lett2004 45, espect e.y (entries 45). ep Otoc.o can aiso b.e N te. ded

631-634. (c) Krdem, J.; Kacem, Y.; Khiari, J.; Hassine, B. Bynth. to aromatic substrates, thus supplyipgolyl sulfoxide 3f in

Commun2001, 31, 263-271. 60% yield (entry 6). The oxaziridine reagent was systematically

J. Org. ChemVol. 72, No. 14, 2007 5405
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consumed in all experiments but over oxidation into sulfinate

Benzylsulfinylmethylbenzene 3&° Following the general pro-

salts was not avoided with most of the substrates. Furthermore,cedure described above with thizé (R = Bn, 120uL, 1 mmol)

benzyl sulfenate esters which could result of a competing

as substrate, sulfoxid8d was obtained after chromatography

O-alkylation of the ambident sulfenate intermediate were never Purification (diethyl ether) as a white solid (133 mg, 0.58 mmol,

detected*
In conclusion, we showed that the oxidation of thiolate in

sulfenate is amenable to the generation of aliphatic species, usin

trans 2-tert-butyl-3-phenyloxaziridine X€). The necessity to
employ anN-tert-butyl structure, which in fact is a very weak
oxidant, is the hallmark of this chemistry. The reaction

conditions being also compatible with an aromatic substrate,

this reagent is obviously the most general one for this reaction
This work also broadens the scope of applications of oxaziri-
dines, with an emphasis of the ability to dramatically tune their

58%). TLC (diethyl etherR = 0.26. Mp: 129-131°C, CHCl,
(lit.?5 133°C). 'H NMR (400 MHz) 6: 3.88 and 3.93 (AB)J =
13.0, 2H), 7.277.41 (m, 10H)X*C NMR (63 MHz)9: 57.3, 128.3,
9.28.9, 130.2, 130.3. IR (KBr, cm) »: 1030, 2926, 2956, 3030.
MS (El) m/z 230 (M*, 3), 91 (100), 65 (21).
[(1-Adamantylsulfinyl)methyl]benzene 3d.Following the gen-
eral procedure described above but 400with 1-adamantanethiol
2d (160 mg, 0.95 mmol) as substrate, sulfox@t was obtained

. after chromatography purification (pentane/diethyl ether, 50:50) as

a white solid (136 mg, 0.5 mmol, 52%). TLC (diethyl eth&)=
0.36. Mp: 148-150°C. IH NMR (400 MHz) 6: 1.75-1.84 (m,

oxidizing power through variations of substituents on the carbon &H) 1.96-2.00 (m, 6H), 2.23 (br s, 3H), 3.71 and 3.85 (AB system,

and nitrogen centers. Future work will seek to develop further
developments of sulfenic acid anions in organic synthesis.

Experimental Section

Typical Procedure for the Synthesis of Sulfoxides via Sulfenate
Salts.A solution ofn-BuLi (760 L of a 1.47 N solution in hexanes,
1.12 mmol, 1.05 equiv) was added dropwise af@Qo a solution
of thiol 2 (1 mmol, 1 equiv) in THF (5 mL). After 15 min, a solution
of N-tert-butyloxaziridinele (193 mg, 1.09 mmol, 1.09 equiv) in
THF (2 mL) was added slowly at 2@. The reaction mixture was
stirred at 20°C for 30 min, treated with benzyl bromide (2pQ,

2 mmol, 2 equiv), and stirred for 4 h.,B (10 mL) was added,
and the solution was extracted with ethyl acetatex(25 mL).
The combined organic layers were dried over MgSiliered, and

J=12.8, 2H), 7.36-7.37 (m, 5H).13C NMR (100 MHz)¢: 28.9,
35.4,36.5,51.1, 56.2, 128.1, 128.9, 130.2, 132.2. IR (KBr,’gm
v: 1020, 2900, 3030. MS (ClI, isobutama)z 313 [(M + C3Ha3)™,

4], 275 (MH*, 100), 259 (24), 199 (4), 135 (23), 107 (11), 91 (5),
79 (13). HRMS (ClI, isobutane): calcd for#1,30S 275.1470,
found 275.1458
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silica gel to afford sulfoxide3.
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