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Eigenschaften und Reaktionen substituierter 1,2-Thiazetidin-l,l-di- 
oxide: Reaktlonen von 3-Acetoxy-P-sultamen mit Schwefelnukleo- 
philen 

Die Acetatgmppe der 3-Acetoxy-P-sultame 2 kann leicht durch Schwefel- 
nukleophile substituiert werden, wobei 3-Alkylthio-f,3-sultme 3 erhdten 
werden, die durch N-Silylierung in die stabilen Derivate 4 uberfuhrt wer- 
den. Die Synthese des Cephem-halogen 7 wird beschrieben. Umsetzun- 
gen von 2 mit Mercaptanen unter elektrophilen Bedingungen fuhren zur 
Bildung der bis-substituierten Ethansulfonamide 6 bzw. 9. 

The acetate moiety of 3-acetoxy-P-sultams 2 is easily displaced by sulfur 
nucleophiles yielding the alkylthio-P-sultams 3 which are transformed into 
stable derivatives 4 by silylation. The synthesis of the cephem analogue 7 
is described. Reactions of 2 with thiols under electrophilic conditions 
result in the formation of bis-substituted ethanesulfonamides 6 and 9. 

4-Acetoxyazetidin-2-0ne. first prepared by Grimm and Bestian”, is one 
of the most useful synthons in p-lactam chemist$. Its acetate moiety is 
readily displaced by a wide range of nucleophiles under mild conditions. 
As 1.2-thiazetidine 1, I -dioxides (p-sultams) are highly reactive sulfonyl 
analogues of P-lactams, we have prepared the analogous acetoxy deriva- 
tives 2 from benzyl 1,2-thiazetidine-3-carboxylate 1.1 -dioxides 1 by 
hydrogenolysis followed by oxidative rearrangement with lead tetraace- 
me3). Here we report about the reactions of 2 with sulfur nucleophiles. 

The nucleophilic displacement of the acetoxy group from 
C-4 of the analogous p-lactam occurs readily with alkali 
salts of strongly nucleophilic thiols in aqueous solution4) 
but fails completely when the same conditions are used for 
the p-sultams. Most likely, the alkali either attacks the sul- 
fonyl group or deprotonates the a-methylene group. In 
some experiments we detected pertinent by-products5). The 
only basic solvent mixture suitable for the displacement 
reaction seems to be acetonitril and triethylamine, which 
has to be added to a solution of 2 and the thiol compound in 
acetonitri16). Only under these conditions we obtained the 
3-substituted p-sultams 3 as unstable products which we 
could not purify, except the 3-benzylthio compound 3a. 
Astonishingly, the displacement reaction is accompanied by 
a loss of the silyl protecting group, thus forming the very 
unstable hemithioaminal 3. From other experiments we 
know that deprotonated acetonitril can attack the N-Si bond 
in p-sultams forming silylated acetonitril and unsubstituted 
p-sultam7). Here, the thiolate attacks that bond forming sily- 
lated thiols as by-products which were identified by GC. To 
obtain more stable products we have silylated 3 with tert- 
butylchlorodimethylsilane to 4 immediately after separation 
from the reaction mixture, and indeed, the N-silylated p- 
lactams 4 can be purified by FC. 

In analogy to some reported cepham syntheses*) we syn- 
thesized 4-mercapto-4-methylpentan-2-one from mesitylox- 
ide and H2S9) and reacted it with 2a as described. We isolat- 
ed the bicyclic p-sultam 5 which was dehydrated to 7 by 
P0Cl3 in pyridine. 
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The significant 'H-NMR datalo) of 3 and 4 are summar- 
ized in Table 1. All shift values and coupling constants are 
similar, and from J3,4s = 2-4 Hz we deduce that the substitu- 
ent at C-3 prefers the pseudoaxial orientation at the slightly 
folded (between 10' and 20")11) p-sultam ring. Assuming 
this being correct the relative orientation of substituents in 
the structure 5 should be as drawn in the formula, where the 
hydroxyl group is oppositely directed to the sulfur substitu- 
ent. This is in agreement with the coupling constants found 
in the 'H-NMR spectrum of 5.  Furthermore, it seems to be 
reasonable, as this configuration (SR/RS) minimizes the 
1,3-interaction between the methyl groups at C-2 and C-4. 
We could not detect any isomer indicating that the cyclisa- 
tion shows a high degree of stereoselectivity. 

The nucleophilic displacement of the acetate moiety of 
3-acetoxy-P-lactams is described even with silyl ethers or 
enolethers'*), resp., in the presence of Lewis acids e.g.  tri- 
methylsilyl trifluor~methanesulfonate'~). In order to test 
this route for the synthesis of 4 we have prepared trimethyl- 
silylthiob~tane'~) and trimethylsilylthiomethylbenzene from 
the thiols by silylation with chlorotrimethylsilane in the 
presence of n-BuLi in THF at -78"C15). When we, however, 
reacted 2a with these reagents at -78°C in the presence of 
trimethylsilyl trifluoromethanesulfonate we did not obtain 
any compound of structure 4, but we isolated the 2,2- 
bis(alky1thio)ethanesulfonamides 6a and 6b, resp. which 
were silylated as usual yielding 6c and 6d. Finally, 6d was 
oxidized with MCPBA to the bis-sulfoxide 8. Further oxi- 
dation even with a large excess of MCPBA or with other 
oxidizing agents was not possible. The structures of 6 are 
easily established by their 'H-NMR spectra. In contrast to 
the p-sultams showing an ABX pattern for the ring protons 
at C-3 and C-4, the ethanesulfonamides 6 exhibit a simple 
AX pattern with J = 7 Hz, indicating the ring opening in the 
reaction. We understand the formation of 6 as a two step 
process. In the first step the displacement of the acetate 
moiety by the thiol group occurs in analogy to the mecha- 
nism proposed for the p-lactam reaction by BarettI2). Then, 
after desilylation, a second molecule of the silylthioether 
opens the ring, and by hydrolytic workup 6 is formedI6). 

As expected, the analogous reaction between 2a and the 
silylether of phenylmethanol") occured in the same way 
yielding the 2,2-bis(benzyloxy)ethanesulfonamides 9. 

Spectroscopic data of 6, 8 and 9 are summarized in Table 
2. While the IR data do not show great differences, the 
'H-NMR data clearly exhibit the influence of the oxygen 
versus sulfur to C-2. 

Financial support of this work provided by the Fond der Chemischen 
Indusrrie, FrankfunM., is greatfully appreciated. 

Experimental Part 

General Remarks: Melting points (not corrected): Linstrom apparatus.- 
IR spectra: Perkin-Elmer IR 841, IR 1310, Beckman IR 33; in KBr, if not 
noted otherwiselo).- 'H-NMR spectra: Varian T60, Bruker WP80, A M W ,  
TMS as internal standard values from 80-MHz spectra in CDCI3, if not 
noted otherwise. 6 values in ppm.- Elementary analyses: Pharmazeutisches 
Institut or Chemisches Laboratorium der Universitat Freiburg- Abbrevia- 

tions: ar = aromatic. FC =flash chromatography using Kieselgel Merck 60, 
No. 9385, 230-400 mesh. MCPBA = meruchloroperbenzoic acid. BuLi = 
n-butyllithium, 15% in hexane. THF = tetrahydrofuran, dried with CaClz 
and distilled over LiAII& prior to use. Other solvents were dried using 
standard procedures. 

2-(tert-Butyldimethglsilyl)-l,2-rhiazeridin-3-ylacerate 1 , I  -Dioxide (2a) 

From 3.55 g (10 mmol) of l a  according to the general prescription given 
in ref.3'. Purification by FC (n-hexane/ethyl acetate 3:2), Rf = 0.65; yield 
1.9 g (68%). colorless oily liquid.- IR: F = 3040 2960 2880 (CH); 1750 
1735 (CO); 1315; 1165 (SO,); 1260; 1240 1200 (C-0) cm-'.- 'H-NMR: 6 
= 0.30 Is, 6H, Si(CH3)2], 1.00 (Is. 9H, SiC(CH3)3], 2.10 (s, 3H, COCH3). 

4-H), 5.93 (dd, J = 5.5 Hz, 2 Hz, IH, 3-H).- CI&l2,NO4SSi (279.4) Calcd. 
C43.0H7.58N5.0S 11.5FoundC43.2H7.56N5.1 S 11.2. 

4.05 (dd, J = -13.5 Hz, 2 Hz, IH, 4'-H), 4.69 (dd, J = -13.5 Hz, 5.5 Hz, lH, 

2-(Dimethylthexylsilyl)-I.2-thiazeridin-3-ylace~ate I ,]-Dioxide (2b) 

From 3.80 g (10 mmol) of l b  as described for Za, Rf = 0.69; yield 1.7 g 
(57%), colorless oily liquid.- IR: C = 3000, 2960; 2900 (CH); 1750 (CO); 
1325; 1170 (SOz); 1200 (C-0) c d . -  'H-NMR: 6 = 0.30 (s, 3H, SiCH,), 
0.33 (s, 3H, SiCH3), 0.90 (s, 12 H, thexyl-H), 1.68 (mc, IH, thexyl-H), 
2.10 (S, 3H, COCH3). 4.03 (dd, J = -13 Hz, 2 Hz, IH, 4'-H), 4.66 (dd, J = - 
13 Hz, 5.5 Hz, lH, 4-H), 5.95 (dd, J = 5.5 Hz, 2 Hz, lH, 3-H).- 
ClZHzNO4SSi (307.5) Calcd. C 46.9 H 8.20 N 4.6 Found C 46.9 H 8.05 N 
4.7. 

2-(rerr-ButyldiphenyIsilyl)-l.2-rhiazetidin-3-ylacetare I .I -Dioxide (2c) 

From 0.48 g (1 mmol) of lc  as described for 2a. Rf = 0.75; yield 0.12 g 
(30%) colorless crystals. m.p. 101°C (pentane).- IR: V = 3040; 2950; 2860 
(CH); 1735 (CO); 1320; 1160 (SO2); 1200 (C-0); 740; 710 (ar) cm-'.- IH- 
NMR: 6 = 1.25 [s, 9H, SiC(CH3)3], 1.65 (s. 3H, COCH,). 4.05 (dd, J = -13 

Hz, 2 Hz, lH, 3-H), 7.61 (mc, 10 H a).- C&sN04SSi (403.6) Calcd. C 
59.5 H 6.25 N 3.5 S 7.9 Found C 59.6 H 6.25 N 3.5 S 7.6. 

Hz, 2 Hz, IH, 4'-H), 4.70 (dd, J = -13 Hz, 6 Hz, IH, 4-H), 5.68 (dd, J = 6 

3-Benzylrhio-l,2-rhiazetidine I , I  -Dioxide (3a) 

8 Mmol of triethylamine are dissolved in 20 ml of acetonitril and added 
to an ice cold solution of 1.1 g (4 mmol) of 2a and of 1.0 g (8 mmol) of 
benzylmercaptan in 30 ml of acetonitril. After stirring for 2 h at 0°C. the 
mix-ture is diluted with 50 ml of ethyl acetate, washed with cold satd. 
brine, the org. layer is dried with MgS04 and evaporated in vacuo; yield 
0.7 g (76%). colorless crystals, m.p. 68OC (chlorofom/CCl4).- IR: V = 
3430 3275 (NH); 3050 2960 (CH); 1490 (ar); 1360, 1180 (SOz) cm-l.- 
'H-NMR: Table 1.- C$IllNO2S2 (229.3) Calcd. C 47.1 H 4.83 N 6.1 S 
28.0 Found C 47.0 H 4.89 N 6.2 S 27.9. 

3-Benzylthio-2-(tert-butyldime1hylsilyl)-I .2-rhiazetidine I ,I  -Dioxide (4a) 

8 Mmol of triethylamine are dissolved in 20 ml of acetoniaile and added 
to an ice cold solution of 1.1 g (4 mmol) of 2a and of 1.0 g (8 mmol) of 
benzylmercaptan in 30 ml of acetonimle. After stirring for 2 h at OOC, the 
mixture is diluted with 50 ml of ethyl acetate, washed with cold satd. 
brine, the org. layer is dried with MgS04 and evaporated in vacuo. The 
residue is dissolved in 30 ml of THF and cooled under N2 to -78"C, 
5.5 mmol of BuLi and after 2 min, 0.83 g (5.5 mmol) of [err-butylchlorodi- 
methylsilane are added, stirring is continued for 15 min, the mixture is 
warmed to room temp., and the solvent is evaporated in vacuo, purification 
by FC (n-hexane/ethyl acetate 3:2), Rf = 0.56; yield 0.89 g (52%). yellow 
oily liquid.- IR: V = 2950 2920; 2850 (CH); 1490 700 (ar); 1360, 1145 
(SO2) cm-l.- 'H-NMR: Table I . -  CI5HZ5NO2S2Si (343.6) Calcd. C 52.4 H 
7.33 N 4.1 Found C 52.7 H 7.15 N 4.2. 
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2-(Dimefhylfhexylsilyl)-3-benzylfhio-l.2-fhiazefidine 1 .I -Dioxide (4b) mmol) of chlorotrimethylsilane is added with stirring. Stining is continued 

From 1.4 g (5 mmol) of 2a, 1.26 g (I0 mmol) of benzylmercaptan, 1.0 g 
(10 mmol) of triethylamine, and 1.0 g (5.5 mmol) of chlorodimethyl- 
thexylsilane as described for 4a, R, = 0.61; yield 950 mg (51%). yellow 
oily liquid.- IR: V = 3000; 2900 (CH); 1470; 700 (ar); 1340; 1155 (SO2) 
cm.'.- 'H-NMR: Table 1.- C17H29N02S2Si (371.6) Calcd. C 54.9 H 7.87 N 
3.8 Found C 55.2 H 7.96 N 4.0. 

2-(tert-ButyldimefhyIsilyl)-3-phenylthio-l.2-fhiazefidine I , I  -Dioxide (4c) 

From 1.4 g (5 mmol) of 2a. 1.1 g (10 mmol) of thiophenol, 1.0 g (10 
mmol) of triethylamine, 5 mmol of BuLi. and 0.83 g (5.5 mmol) of ferf-  
butylchlorodimethylsilane as described for 4a, Rf = 0.62, yield 0.85 g 
(52%). yellow oily liquid.- IR: V = 3000; 2960, 2900 (CH); 1475; 700 (ar); 
1320; I155 (SO?) cm".- 'H-NMR: Table 1.- C14H23N02S2Si (329.6) 
Calcd. C 51.0 H 7.03 N 4.3 Found C 51.1 H 7.00 N 4.3. 

2-(fer~-Butyldimerhylsilyl)-3-(terf-bi~~lthio)-l,2-fhiazetidine 1.1 -Dio.ride 
(4) 

From 1.4 g (5 mmol) of 2a, 0.9 g (10 mmol) of ferf-butylmercaptan, and 
0.83 g (5.5 mmol) of rerr-butylchlorodimethylsilane as described for 4a, R, 
= 0.60. yield 0.78 g (50%). yellow oily liquid.- IR: V = 2950; 2920; 2860 
(CH); 1310; 1145 (SO2) cm".- 'H-NMR: Table 1.- CI2H2,NO2S2Si (309.6) 
Calcd. C 47.6 H 8.79 N 4.5 Found C 47.4 H 8.75 N 4.6. 

2-(rert-ButyldimefhyIsilyl)-3-(efhoxycarbonylmefhylthio)-l,2-fhiazefidine 
1,l-Dioxide (4e) 

From 1.4 g (5 mmol) of 2a, 1.2 g (10 mmol) of ethyl mercaptoacetate. 
and 0.83 g (5.5 mmol) of rerf-butylchlorodimethylsilane, Rf = 0.55; yield 
0.86 g (51%), yellow oily liquid.- IR: V = 2950; 2920; 2860 (CH); 1730 
(CO); 1310; 1150 (SO*); 1190 (C-0) cm-'.- 'H-NMR: Table 1.- 
C12HUN04S2Si (229.6) Calcd. C 42.4 H 7.42 N 4.1 Found C 42.2 H 7.38 
N 4.2. 

2-Allylfhio-2-(ferf-butyldiniethyIsilyl)-l.2-fhiazefidine I , I  -Dioxide (40 

From 1.4 g (5 mmol) of 2a, 1.06 g (10 mmol) of allyhercaptan, and 
0.83 g (5.5 mmol) of rerf-butylchlorodimethylsilane as described for 4a, Rf 
= 0.50; yield 0.76 g (51%). yellow oily liquid.- IR: V = 3080; 3040; 2950 
(CH); 1630 (C=C); 1310; 1150 (SO,) cm-'.- 'H-NMR: Table 1.- 
CllH23N02S2Si (293.5) Calcd. C 45.0 H 7.90 N 4.8 Found C 44.7 H 7.75 
N 4.9. 

2-Hydroxy-2 ,4,4-frimefhyl-l -aza-5,8-difhiabicyclo[4.2.0]ocfane 8,8-Di- 
oxide (5) 

0.8 g (8 mmol) of triethylamine in 20 ml of acetonitril are added to an 
ice cold solution of 1.1 g (4 mmol) 2a and of 1.06 g (8 mmol) of 4-mer- 
capto-4-methyl-2-pentanone. After stirring for 2 h at 0°C. the mixture is 
diluted with 50 ml of ethyl acetate, hydrolized with satd. NaCl solution, 
the org. layer is dried with MgSO, and evaporated in vacuo; yield 0.10 g 
(1 1%). colorless crystals, m.p. 110°C (CCk/chloroform).- IR: V = 3460 
(OH); 3040; 2960; 2920 (CH); 1370; 1300, 1150 (SO,) cm-'.- 'H-NMR: 6 
= 1.31 (s, 3H, CH3), 1.58 (s, 3H, CH3), 1.67 (d, J = -15.5 Hz, lH, 3-H), 
1.78 (s, 3H. CH,), 2.05 (d, J = -15.5 Hz, IH, 3'-H), 2.66 (br. s. IH, OH), 

H), 5.03 (dd, J = 7  Hz, 3 Hz, IH, 6-H).- CsH15N03S2 (237.3) Calcd. C 40.5 
H 6.37 N 5.9 S 27.0 Found C 40.4 H 6.38 N 6.0 S 27.1. 

3.90 (dd, J = -12 Hz, 3 Hz, lH, 7'-H), 4.41 (dd, J = -12 Hz, 7 Hz, IH, 7- 

Trimefhylsilylfhiomefhylbenzene 

Under N2 30 mmol of BuLi are added to a solution of 3.72 g (30 mmol) 
of phenylmethanethiol in 15 ml of THF at -78°C. After I min 3.8 g (35 

for 15 min, the mixture is warmed to room temp., the solvent is evaporated 
in i'acuo, the residue is dissolved in 10-20 ml of n-pentane, then filtered 
through charcoal, and the solvent is evaporated; yield 4.9 g (84%). color- 
less liquid, b.p. 57W0.25 Torr. 

Triniethylsilylf hiobu fane 

From 3.6 g (40 mmol) of butanethiol, 40 mmol of BuLi and 4.9 g (45 
mmol) of chlorotrimethylsilane as described above; yield 5.2 g (80%), 
colorless liquid, b.p. 60"C/20 Tom (ref.14): 167-172°C). 

2,2-Bis(benz~~l~hio)-l-efhanesulfonanlide (6a) 

Under N2 1.2 g (5.4 mmol) of trimethylsilyl trifluoromethanesulfonate in 
2 ml of dichloromethane are slowly added to a solution of 1.0 g (3.6 
mmol) of 2a and of 1.4 g (7.2 mmol) of trimethylsilylthiomethylben~ne 
in 10 ml of dichloromethane at -78°C. After stirring for 2 h at -78OC. the 
mixture is hydrolized with a cold satd. solution of NaHC03, the org. layer 
is dried with MgS04, and the solvent is evaporated in vacuo; yield 1.0 g 
(80%). colorless crystals, m.p. 115°C (diethyl ether).- IR: V = 3360 (NH); 
3080; 3040; 2940 (CH); 1495; 705 (ar); 1350; 1330; 1300; 1170; 1150 
(SO2) cm".- 'H-NMR: 6 = 3.43 (d, J = 7 Hz, 2H, S02-CH2), 3.83 (s, 4H. 

CI6HIYNO2S3 (353.5) Calcd. C 54.4 H 5.42 N 4.0 Found C 53.4 H 5.30 N 
4.2. 

ar-CH2). 4.03 (t, J = 7 Hz, IH, 2-H). 4.68 (s, 2H, NH2). 7.29 (s, 10 H N).- 

2,2-Bis(butylfhio)-l-efhanesulfonamide (6b) 

From 1.0 g (3.6 mmol) of h, 1.3 g (8 mmol) of (trimethylsily1thio)-n- 
butane, and 1.2 g (5.4 mmol) of trimethylsilyl uifluoromethanesulfonate as 
described for 6a, purification by FC (n-hexane/ethyl acetate 4:1), Rf = 
0.52; yield 400 mg (40%). yellow oily liquid.- IR, 'H-NMR: Table 2.- 
C,0H23N02S3 (285.5) Calcd. C 42.1 H 8.12 N 4.9 Found C 42.2 H 8.00 N 
5.0. 

2,2-Bis(benzylfhio)-N-(rerf-butyldin1efhylsilyl)-l-efhat1esu~o~mide (6c) 

At -78OC 1.3 mmol of BuLi and after 1 min 200 mg (1.3 mmol) of terf- 
butylchlorodimethylsilane in 2 ml of THF are added to a solution of 300 
mg (0.85 mmol) of 6a in 10 ml of THF, the mixture is stirred for 15 min at 
-78°C. warmed to room temp., the solvent is evaporated in vacuo, and the 
residue is purified by FC (n-hexane/ethyl acetate 4: I), Rf = 0.45; yield 300 
mg (75%). colorless crystals, m.p. 55°C (pentane).- IR, 'H-NMR: Table 
2.- C22H33N02S3Si (467.8) Calcd. C 56.5 H 7.1 1 N 3.0 Found C 56.4 H 
7.06 N 3.1. 

22-Bis(benzylthio)-N-(dimefhylfhexylsilyl)-l-efhanesulfonnmide (6d) 

From 650 mg (1.8 mmol) of 6a, 2.8 mmol BuLi, and 500 mg (2.8 mmol) 
of chlorodimethylthexylsilane as described for 6c. Rf = 0.50 yield 850 mg 
(95%). yellow oily liquid.- IR, 'H-NMR: Table 2.- C24H37N02S3Si (495.9) 
Calcd. C 58.1 H 7.52 N 2.8 Found C 58.0 H 7.40 N 3.0. 

2.4,4-TrimethyI-l -aza-5,8-difhiabicyclo[4.2.O]ocr-2-ene 8.8-Dioxide (7) 

Under N2 0.23 g (1.5 mmol) of freshly distilled POCI, are added to an 
ice cold solution of 0.24 g (1 mmol) of 5 in 25 ml of pyridine. Stining is 
continued for 4 h at 0°C. whilst the color of the mixture changes to dark 
violet. After addition of 100 ml of chloroform, the mixture is hydrolized 
with satd. brine. The org. layer is washed with brine/HCl, KHC03 solution 
(5%) and again with brine. The org. layer is separated, dried with MgSO,, 
and evaporated in vacuo; yield 0.12 g (55%). colorless crystals, m.p. 
11 IoC (n-hexane/ethyl acetate).- IR: V = 3040; 2960; 2860 (CH); 1660 
(C=C); 1325; 1160 (SO,) cm-'.- 'H-NMR: 6 = 1.39 (s, 3H, CH3). 1.43 (s, 
3H, CH3). 2.00 (d, J = 1 Hz, 3H, ' 3 3 ) .  4.03 (dd. J = -12 Hz, 3 M. IH, 7'- 
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Table 1: 'H-NMR data of 3-thiosubstituted P-sultams 3 and 4 (from 80 MHz spectra, CDCI,, 6 
[ppml. J [Hd)  

lfrom 80 NHz spectra, CDC12, 6 fpml, J [ HZ1) 

compound 63-H 64-H 64t-H 6R' J4/4' 53/41 =3/4 

2a 4 . 6 5  4 . 4 5  4 . 0 5  3 .93/1 .29  12 3 7 

a 4 . 6 4  4 . 4 4  4 . 0 8  3 .90 /1 .30  12 3 7 

4l2 4 . 6 4  4 . 4 5  4 . 0 5  3 .90/7 .30  12 3 7 

- 4G 4 . 9 5  4 . 6 4  4 . 2 4  1 .44  13 4 I 

f9 4 .66  4 . 2 6  4 . 2 0  1 . 3 0  9 2 6 

4a 4 . 8 1  4 .65  4 . 3 9  1 . 3 / 4 . 2 / 4 . 4 9  9 2 6 

ar 4 . 6 6  4 .58  4 . 2 8  3 .4 /5 .23/5 .89  13 2 I 

Table 2: Spectroscopic data of 6. 8 and 9. (IR V [cm~'], KBr or film; 'H-NMR from 80 MHz 
spectra, CDCI3,6 [ppml, J [Hzl) 

compound vm/vSo2 6NHR 62-H 61-H 51 ,2  

& 3360/1350,1150 4 . 6 8  4 .03  3 . 3 4  7 

& 3350/1340,1150 5 . 0 8  4 .25  3 .56  I 

& 3260/1340,1150 4 .23  4 .05  3 .30  I 

3250/1350,1150 4 .26  4 .10  3 .34  7 

- 8 3400/1370,1150 4 . 9 5  4 .45  3 . 7 4  5 

3250/1350,1150 4 . 3 3  5 .30  3 . 4 1  6 

H), 4.69 (dd, J = -12 Hz, 7 Hz, lH, 3-H), 5.00 (dd, J = 7 Hz, 3 Hz, lH,  6- 
H).- C I I H ~ ~ N O ~ S ~  (219.3) Calcd. C 43.8 H 5.97 N 6.4 S 29.2 Found C 43.9 
H 5.99 N 6.4 S 29.1. 

2,2-Bis(benz~~lsulfinyl)-N-(dimethylthe.ryll)-l-e:hanesulfonamide (8) 

At O"C, 600 mg of MCPBA (2.5 mmol. calcd. 70%) are added to a solu- 
tion of 1.2 g of 6d in 20 ml of dichloromethane. After 30 min, 50 ml of 
dichloromethane are added, the mixture is washed with a Na2S03-solution, 
then with NaHC0,-solution, the org. layer is separated, dried with MgS04, 
evaporated in vacuo, and the residue is purified by FC as described for 6, 
Rf = 0.25; yield 900 mg (70%). colorless crystals, m.p. 85°C (penme).- 
IR, 'H-NMR: Table 2.- C24H37N04S3Si (527.8) Calcd. C 54.6 H 7.07 N 
2.7 Found C 54.8 H 6.82 N 2.9. 

2.2-Bis(beniyloxy)-N-(terf-~u~ldimethylsily~)-I-e~hanesulfonamide (9b) 

From 1.0 g (3.6 mmol) of Za, 1.35 g (7.5 mmol) of (trimethyl- 
silyloxy)phenylmethane, and 1.2 g (5.4 mmol) of trimethylsilyl trifluoro- 
methanesulfonate as described for 68. The crude product 9 s  is silylated 
with 500 mg (3.7 mmol) of tert-butylchlorodimethylsilane as described for 
6c and purified by FC (n-hexane/ethyl acetate 3:2). Rr = 0.45; yield 200 
mg (13%), colorless oily liquid.- IR, 'H-NMR: Table 2.- CZ2H3,NO4SSi 
(435.7) Calcd. C 60.6 H 7.64 N 3.2 Found C 60.7 H 7.73 N 3.3. 
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