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Photodesulfinylation of optically active N-sulfinyl amines
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Photolysis of enantiopure N-sulfinyl amines (sulfinamides) in Et2O–MeOH gives amines in good yield
without racemization.
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Currently the best and the most reliable method for the asym-
metric construction of amine derivatives having a nitrogen at-
tached to stereogenic center is the addition of an organometallic
reagent to the C@N bond of an enantiopure sulfinimine 1 (Scheme
1).1,2 Not only does the reaction give high yields and diastereose-
lectivities of the product sulfinamide 2 but also the configuration
of the new stereogenic center is predictable. In 2, the N-sulfinyl
group is an important amine-protecting group because it stabilizes
anions at nitrogen preventing undesirable anion reactions such as
epimerization. Invariably the N-sulfinyl group needs to be removed
for further elaboration of the chiral amine 3.3 Most often this is
accomplished by treatment with acids such as TFA–MeOH or aque-
ous HCl.2 If the sulfinyl group is fully substituted as in the acid-sen-
sitive N-sulfinyl aziridine (SS,2S,3S)-(+)-4, treatment with
methylmagnesium bromide efficiently removes the sulfinyl group
affording the NH aziridine (+)-5 and the sulfoxide in good yield
(Scheme 1).3

Recently, we reported the first asymmetric synthesis of 2H-azi-
rine 3-carboxylates 7 and their Diels–Alder reactions (Scheme 2).
In attempts to remove the N-sulfinyl group in aziridine (+)-6 nei-
ther acid nor base conditions worked.4 With acid, decomposition
occurred and with MeMgBr 2-substituted aziridine (+)-8 was ob-
tained formed via addition to the intermediate 2H-azirine 3-car-
boxylate 7. Photodesulfinylation, which requires neither acid nor
base or the use of protic solvents, solved the problem. Here we re-
ported additional details of this methodology demonstrating that
photodesulfinylation is an attractive protocol for removal of the
N-sulfinyl group in enantiopure sulfinamides without
epimerization.

The sulfinamide (0.15 mmol) was dissolved in 10 mL of 1:1
Et2O–MeOH in a 15 mL quartz tube and was degassed by bubbling
argon through the solution for 5 min. At this time the solution was
irradiated at 2537 Å for 16 h in a Raynet apparatus. The amine was
isolated by extraction into an aqueous phase using 15% HCl,
ll rights reserved.
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neutralization to pH 7.5 with solid Na2CO3, and purified by chro-
matography to give the known amines. Because even dilute HCl
can sometimes hydrolyze sulfinamides it was important to deter-
mine whether they were absent prior to work-up. Monitoring the
reaction by 1H NMR and TLC confirmed that none of the sulfina-
mides was present after 16 h of irradiation. These results are sum-
marized in Table 1.

The results in Table 1 reveal that the yields for the photodesulf-
inylation of sulfinamides are very good and epimerization of the
amine product (Table 1).8 However, there were a few examples
where this protocol resulted in decomposition. When the N-p-tol-
ylsulfinyl group was replaced with a tert-butylsulfinyl group, (+)-
11, decomposition resulted (Table 1, entry 2). Decomposition also
resulted in irradiation of N-sulfinyl a,b-diamino ester (+)-22 (Table
+ p-TolylS(O)Me

Scheme 1. Removal of the N-sulfinyl group in sulfinamides.
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Table 1 (continued)

Entry Sulfinamidea Amineb–d (% yield)
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a Sulfinamides were prepared according to the literature procedures (Ref. 6).
b Isolated yields of enantiomerically pure products.
c For the properties of the amines see Ref. 7.
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Scheme 2. Photodesulfinylation of aziridine (+)-6.
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1, entry 8). As expected irradiation of the N-sulfinyl d-amino b-keto
ester (+)-20 afforded 6-phenylpiperidine-2,4-dione (+)-21 in 71%
yield (Table 1, entry 7). Cyclization of d-amino b-keto esters to
piperidine-2,4-diones has been reported.9
Table 1
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R1 R2

NH
S

p-Tolyl

O

hυ,  2537 Å, rt

Et2O:MeOH, 16 h R1 R2

NH2

Entry Sulfinamidea Amineb–d (% yield)

1
Ph

CO2Me
NH

S
p-Tolyl

O

(SS,R)-(+)-9

Ph
CO2Me

NH2

(R)-(+)-10 (82) 
[α]20

D +21.0 (c, 0.95 
CHCl3) 

2
Ph

CO2Me
NH

S
Me3C

O

(SS,R)-(+)-11

Decomposition

3
n-C5H11

CO2Me
NH

S
p-Tolyl

O

(SS,R)-(+)-12

n-C5H11
CO2Me

NH2

 (R)-(+)-13 (85) 
[α]20

D +11.0 (c, 0.41 
CHCl3) 

4
Ph

NH
S

p-Tolyl

O

O

Ph

(SS,R)-(+)-14

Ph

NH2 O

Ph

(R)-(+)-15 (83) 
[α]20

D -5.6 (c, 0.50 
CHCl3) 

5
N

Ph CO2Me

H H

S
p-Tolyl O

(SS,2S,3S)-(-)-16

N
H

Ph CO2Me

H H

(2S,3S)-(+)-17 (87) 
[α]20

D +24.0 (c, 0.65 
EtOH) 

6

N
Ph P(OMe)3

H H

S
p-Tolyl O

O

(SS,2S,3R)-(-)-18

N
H

Ph P(OMe)3

H H

O

 (2S,3R)-(-)-19 (84) 
[α]20

D -36.3 (c, 0.71 
CHCl3) 

Specific rotation of isolated amine.
The photochemical detosylation of sulfonamides (ArSO2NHR) in
the presence of reducing agents and sensitizers is well established
to involve homolytic cleavage of the S–N bond to produce sulfonyl
(ArSO2

�) and amino radicals.10 Photolysis of sulfinamides in apro-
toic solvents is reported to give complex mixtures consistent with
the formation of sulfinyl (ArSO�) and amino radicals.11 In our stud-
ies the photolysis of p-toluenesufinamides in Et2O–MeOH gave
good yields of amines (Table 1), but complex mixtures of sulfur
products including low yields of disulfide (p-tolylSStolyl-p) and
thiosulfonate (p-tolylSSO2tolyl-p). These products result from ini-
tial homolytic cleavage of the S–N bond in the sulfinamide produc-
ing sulfinyl (p-tolylSO�) and amino radicals. Under the protic
conditions amines and the sulfenic acid (p-tolySOH) are formed
with the latter leading to the sulfur products.12

In summary, new methodology for removal of the N-sulfinyl
group in enantiopure sulfinimine-derived sulfinamides not requir-
ing acid or base conditions was introduced. This protocol, photo-
desulfinylation, involves the photolysis of sulfinamides in Et2O–
MeOH. Yields of amines were very good and epimerization of the
amine product was not observed. This new protocol for the re-
moval of the N-sulfinyl group in chiral sulfinamides is expected
to find utility in those sulfinamides having acid-sensitive func-
tional groups.
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