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Base-catalyzed transfer of the diazo moiety to a meth-
ylene group adjacent to one or more electron-withdrawing
groups is a well established and powerful synthetic tool.2
The most commonly used reagent for diazo transfer has
been p-toluenesulfonyl (tosyl) azide,® although isolated
incidences of diazo transfer to 8-dicarbonyl systems by
other reagents have been reported.*® Difficulties have
been reported in the chromatographic separation of the
desired product from excesss reagent and p-toluene-
sulfonamide following diazo transfer with tosyl azide.t
Occasionally, there has been no choice but to use the re-
sultant mixture in the subsequent step.®> We have found
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@The yields are for pure chromatographed material.
5The yield is based on recovered starting material (conversion
was 83%).

that methanesulfonyl (mesyl) azide is a generally superior
reagent for diazo transfer.

The advantage of mesyl azide is that it is easily sepa-
rated from the desired product upon washing the organic
phase with 10% aqueous NaOH solution.” The use of
p-carboxybenzenesulfonyl azide has been recommended3a5
because of its solubility in base, but its high cost makes
mesyl azide the better choice.

Mesyl azide is easily prepared in high yield from the
inexpensive mesyl chloride and sodium azide in absolute
MeOH, by the method of Boyer.®! [Caution: Although
we have never had any trouble with mesyl azide, it is
potentially explosive!l] Diazo transfer works well for both
-ketoesters and formyl ketones (Table I). The formyl
ketones were not isolated; rather, mesyl azide was added
directly to the pot containing the enolate resulting from
formylation. This one-pot procedure is limited to sym-
metrical ketones, and ketones for which one enolate is
preferred substantially over the other. Otherwise, a mix-
ture of a-diazo ketones will result.

Experimental Section

General Data. 'H and *C NMR spectra were obtained on
a Bruker WM-250 spectrometer as solutions in CDCl;. Chemical
shifts are reported in 8 units downfield from the internal reference
tetramethyl silane. The couplings (/) are reported in hertz (Hz).
The infrared (IR) spectra were determined on a Nicolet 5DXB
FTIR spectrometer as solutions in CCl, and are reported in re-
ciprocal centimeters (cm™). Mass spectra (MS) were taken at
70 eV on a Du Pont 21-492B mass spectrometer and are reported
as mass per unit charge (m/z), with intensities (as a percentage
of the peak of greatest ion current having m/z 2100) in par-
entheses. Organic chemicals were purchased from Aldrich
Chemical Co. Anhydrous ether was distilled from sodium metal

(7) It should be noted that just washing the organic phase with waterte
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and benzophenone immediately before use. The “extracting
solvent” used was a mixture of recovered organic solvents, in-
cluding methylene chloride, ethyl acetate, and petroleum ether.
The solvent mixtures used for chromatography are volume/volume
mixtures. R;values indicated refer to thin-layer chromatography
(TLC) on Analtech (2.5 X 10 c¢m, 250 um) analytical plates coated
with silica gel GF. Column chromatography was carried out with
TLC-mesh silica gel, following the procedure we have described.®

Preparation of 1b. A flame-dried, one-necked flask equipped
with an N inlet and septum was charged with 1a (523 mg, 2.6
mmol), methanesulfonyl azide [Caution: Although we have never
had any trouble with mesyl azide, it is potentially explosive!]
(351 mg, 2.9 mmol, 1.1 equiv), and CH3CN (5 mL). To this
solution was added triethylamine (0.74 mL, 5.3 mmol, 2 equiv).
The reaction was followed by TLC. Typically, it was complete
in 3 h. The mixture was diluted with 10% aqueous NaOH and
extracted with extraction solvent (3 X 20 mL). The combined
organic extracts were dried over MgSO, and concentrated in vacuo.
The residual oil was chromatographed on 20 g of silica gel with
2.5% EtOAc/petroleum ether. The first 100 mL was discarded.
The next 250 mlL was concentrated in vacuo to give a-diazo
B-ketoester 1b as a clear yellow oil: 549 mg (94%); R, (20%
EtOAc/hexane) 0.54; 'H NMR § 0.9-1.9 (m, 11 H), 2.74 (d, J =
6.8 Hz, 2 H), 3.84 (s, 3 H); 1°C NMR: 26.1 (t, 2), 26.2 (t), 33.1
(t, 2), 34.6 (d), 47.3 (1), 52.1 (q), 76.05 (s), 161.8 (s), 192.4 (s); IR
2930, 2850, 2140, 1730, 1660, 1560, 1455, 1440, 1315, 1200, 1020,
910 em™; MS, m/z (relative intensity) 143 (23), 142 (100), 125
(11), 101 (21); exact mass caled for C;;HgN,O4 224.116, obsd
224.116.

Preparation of 2b: A flame-dried, two-necked, 25-mL
round-bottomed flask equipped with a septum and nitrogen purge
was flushed with N, and charged with 144 mg (3.03 mmol) of 50%
sodium hydride dispersion in mineral oil, one drop of absolute
ethanol, and 2 mL of anhydrous ether. This mixture, while
magnetically stirred, was cooled in an ice bath. Then 200 mg (1.01
mmo}) of dihexyl ketone and 222 mg (3.01 mmol) of ethyl formate
in an additional 2 mL of ether were added dropwise. This reaction
was stirred for 3 h in the ice/water bath and then overnight at
room temperature. Mesyl azide (363 mg, 3.03 mmol) in 5 mL of
ether was then added, and stirring was continued for an additional
2 h. The reaction was quenched with 1 mL of water. The organic
layer was washed with 30 mL of 10% aqueous NaOH solution,
and the aqueous layer was back extracted with three 30-mL
portions of extraction solvent. The combined organic layers were
dried over anhydrous MgSO, and concentrated in vacuo. The
residue was chromatographed on 20 g of silica gel with 1% Et-
OAc/petroleum ether. The first 120 mL was discarded. The next
120 mL was concentrated in vacuo to give 160 mg (0.714 mmol,
71%) of 2b as a yellow oil: R;(10% EtOAc/hexane) 0.51; "H NMR
5 0.88 (s, 6 H), 1.29 (bs, 10 H), 1.47 (m, 2 H), 1.62 (m, 2 H), 2.34
(t,J = 7 Hz, 2 H), 243 (t, J = 7 Hz, 2 H); *C NMR 4 14.0 (q,
2), 22.4 (t, 2), 22.5 (t), 24.9 (t), 26.7 (1), 28.9 (t), 31.0 (t), 31.6 (t),
38.1 (t), 66.5 (s), 194.6 (3); IR 2959, 2931, 2860, 2064, 1643 cm™;
MS, m/z (relative intensity) 196 (27), 167 (50), 126 (60), 125 (31),
113 (100), 112 (55), 111 (95); methane chemical ionization exact
mass calculated for C,3HysN,O 225.1966, obsd 225.196.

Preparation of 3b: R, (20% EtOAc/hexane) 0.50; "H NMR
6 1.20-1.85 (m, 16 H) 2.0-2.15 (m, 1 H), 2.15-2.30 (m, 1 H),
2.70-2.90 (m, 2 H); 1C NMR 6 22.6 (t), 23.4 (1), 23.6 (t, 2), 23.9
(t), 24.0 (t), 25.0 (t), 25.3 (t, 2), 38.6 (1), 65.7 (s), 196.3 (s); IR 2934,
2064, 1640, 1341 cm™!; MS m/z (relative intensity) 180 (39), 187
(30, 123 (48), 112 (30), 111 (48), 110 (42), 109 (100). Methane
chemical ionization exact mass calculated for C;,H,N,0O:
209.1653, obsd 209.164.

Preparation of 4b: R, (20% EtOAc/hexane) 0.25; 'H NMR
8 0.96 (s, 9 H), 1.30~1.55 (m, 2 H), 1.90-2.05 (m, 1 H), 2.25 (dt,
J =5,7Hz, 1 H), 2.35-2.75 (m, 3 H); 13C NMR 5 23.4 6 (t), 23.8
(t), 27.2 (q, 2), 32.7 (s), 37.8 (t), 44.5 (d), 65.8 (s), 194.4 (s); IR 2965,
2084, 1635, 1337, 1227 cm™; MS, m/z (relative intensity) 152(82),
125(73), 115 (83), 109 (100); methane chemical ionization exact
mass calculated for C;oH;;N,0 181.134, obsd 181.134.

Preparation of 5b: R, (20% EtOAc/hexane) 0.37;, 'TH NMR
5 2.10 (s, 3 H), 7.30-7.70 (m, 5 H); *C NMR 4 9.6 (g), 62.8 (s),

(9) Taber, D. F. J. Org. Chem. 1982, 47, 1351.
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127.3 (d, 2), 128.6 (d, 2), 131.4 (d,), 137.8 (s), 190.1 (s); IR 2070,
1628, 1341 cm™; MS, m/z (relative intensity) 132 (16), 106 (17),
105 (100), 104 (38), 103 (25); methane chemical ionization exact
mass calculated for CgHgN,O 161.0714, obsd 161.075.
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Introduction

Sulfilimmonium cations are readily reduced by iodide
anion in dilute acid solution to give iodine, the amine, and
the corresponding sulfide.!® The mechanism of the re-
action is suggested to involve addition of iodide anion to
the tricoordinate sulfur to give a tetracoordinate sulfurane
intermediate.2*¢ Protonation of this intermediate followed
by cleavage of the sulfur-nitrogen bond gives the free
amine and an iodosulfonium ion which is rapidly reduced
by a second mole of iodide to give the observed products
(eq 1).
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Addition—elimination reactions such as these offer a
variety of mechanistic possibilities in which different steps
may be rate-limiting, depending on intermediate lifetimes,
proton transfer rates, etc.” In addition—elimination re-
actions occurring at carbonyl carbons, 8-deuterium isotope
effects have proven to be useful in both diagnosing the
rate-limiting step and in understanding the subtleties of
transition state structure.? In order to explore the utility
of secondary isotope effects in reactions at tricoordinate
sulfur we have examined the rates of the proton-catalyzed
iodide reduction of N-substituted-S,S-di(methyl-ds)-
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