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Synopsis. In trifluoroacetic acid, immonium cations  TaABLe 1. THE REACTION OF THE PYRROLINONE-SUBSTITUTED
were generated from S,S-dimethylsulfoximines in which the SULFOXIMINES la—d WITH NUCLEOPHILES
pyrrolinone ring was substituted. Nucleophiles such as alco-
hols, thiocyanic acid, thiols, or acetylacetone reacted with Reactants Product
the immonium salts to yield 5-substituted 2-pyrrolin-4-ones. Sulfoximide XH Yield/,

In previous papers!:? we have reported the reaction la EtOH 2a(X=EtO) 94
of diphenylcyclopropenone with compounds in which HOH 2a(X=0H) 89
C=N groups such as imidate, amidine, imidothioate, t-BuSH 2a (X =¢-BuS) 71
or N-imidoyl sulfoximine were substituted, giving pyr- 1b EtOH 2b(X=EtO) 80
rolinone derivative as the major product: Ac,CH, 2b(X =Ac,CH) 85

1 1 2 1c HSCN 2¢(X=NCS) 84

Ph][>=0 + /I[LR . Ph TR R Ac,CH,  2¢(X=Ac,CH) 77

Ph R2 r3 Ph R3 MeOH 2¢(X=MeO) 88

EtOH 2¢(X =EtO) 93

C i-PrOH 2¢(X=i-PrO) 81

RILR?— Alkyl, Aryl: R'=RO, R,N, RS, Me,8(0)N HOH 2¢(X=OH) 96

AR . . PhSH 2¢(X=PhS) 74

In thg continuation of our studies on the chemical and . 4-CICH,SH 2¢(X=4-CIC,H,S) 65

physical properties of imines and ylides, we have been EtSH 2¢(X =EtS) 58
much interested in the chemical nature of the -

pyrrolinone-substituted sulfoximines (la—d) which ¢-BuSH 2¢(X =¢-BuS) 64

1d EtOH 2d(X =EtO) 9

posess high thermostability.

TABLE 2. PHYSICAL PROPERTIES OF PYRROLINONES 2a—d

Found
Anal (lcq) (%)
2 Mp 6,./°C IH-NMR (3 in CDCl,)® M+
. Cc H N
2a(X=0H) 151152 2.83(3H, s, Mc) 341 80.65 5.60 3.89
(80.92) (5.61) (4.10)
2a(X=t-BuS)  205—207 1.46(9H, s, +-Bu), 3.08(3H, s, MeN) 413 78.84 6.36 3.45

(78.41) (6.58) (3.39)
2b(X=Ac,CH) 145—146 0.80(3H, t, /=7 Hz, CH,CH,), 2.24(3H, s, Ac), 2.27(3H, s, 437 79.12 6.26 3.24

Ac), 3.19(2H, dq, /=4 and 7 Hz, CH,), 5.29(1H, s, CHCO) (79.61) (6.22) (3.20)

2¢(NCS) 174—176 2.16(3H, s, Me) 458 78.37 4.73 5.93
(78.58) (4.84) (6.11)

2c(Me,NCSNH) 148—150 2.13(3H, s, MeC,H,), 3.03(6H, s, Me,N) 503 76.28 5.63 8.07
(76.31) (5.80) (8.34)

2¢(Ac,CH) 214—215 1.98(3H, s, Ac), 2.10(3H, s, Ac), 2.13(3H, s, MeC,H,) 499 81.87 5.73 2.86
4.70(1H, s, CHCO) (81.74) (5.85) (2.80)

2¢(i-PrO) 185—188 1.15(3H, d, =7 Hz, MeCH), 1.42(3H, d, J=7 Hz, MeCH), 459 83.25 6.33 2.81
2.13(3H, s, MeC,H,), 3.9—4.5(1H, m, CHCO) (83.63) (6.36) (3.05)

2¢(OH) 202—206 2.14(3H, s, Me) 417 83.50 5.42 2.89
(83.43) (5.55) (3.35)

2¢(PhS) 164  2.18(3H, s, Me) 509 82.14 5.16 2.93
(82.48) (5.34) (2.75)

2¢(4-CIC,H,S)  185—190 2.16(3H, s, Me) 543  77.06 4.66 2.72
(77.26) (4.82) (2.57)

2¢(¢-BuS) 170—172 1.48(9H, s, ¢-Bu), 2.13(3H, s, Me) 489 81.16 6.48 2.77

(80.94) (6.39) (2.86)

a) Aryl ring protons were observed at é 6.4—8.1.
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Scheme 1.

TaBLE 3. IH-NMR SPECTRA OF THE TERMINAL GROUP
R! OF THE PARENT SULFOXIMINES la—c¢ AND THE
CORRESPONDING CATIONS 3a—c

8 in CDCl,»

1a 2.80(s, MeN)

3a 3.07(bs, MeN)?

1b 0.61(t, CH,;), 3.34(dq, CH,N)

3b 0.98(t, CH;), 3.3—3.9(bm, CH,N)®
1c 2.09(s, MeC.H,)

3¢ 2.20(s, MeCgH,)»

a) Phenyl ring protons appeared at 6 6.4—8.0 as
multiplets. b) Trifluoroacetic acid (109, v/v) was add-
ed.

The sulfoximines la—d were stable in ethanolic
sodium hydroxide. In acidic ethanol (hydrochloric or
trifluoroacetic acid). However, la—d decomposed
easily within one day to 2a—d (X=EtO) in good yields.
In trifluoroacetic acid la—d gave dark brown solutions
within 5min. Treatment of these with nucleophiles
such as alcohols, thiols, thiocyanic acid, or acetylace-
tone yielded 2-pyrrolin-4-one derivatives 2a—d (X) as
listed in Table 1, while, treatment of the acid solution of
la with primary or secondary amine gave no amino-
substituted products, with only resinous mass being
formed. The products 2a (X=EtO), 2b (X=EtO), 2c
(X=EtO, EtS), and 2d (X=EtO) were identical to the
compounds obtained from the reaction of diphenyl-
cyclopropenone with the corresponding imidates or
imidothioate. The structure of the other compounds
listed in Table 1 was elucidated on the basis of their
1H-NMR, MS, and elemental analyses (Table 2).

The structure of the product obtained by the reac-
tion with thiocyanic acid was found to be not thio-
cyanate but isothiocyanate, since 2c (X=NCS) reacted
with dimethylamine to yield 2c (X=Me2NCSNH) in a
good vyield.

A plausible mechanism for the formation of 2a—d
was shown in Scheme 1. The initial step involves
the protonation of the imino nitrogen of la—d follow-
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ed by the elimination of sulfoximine to give imini-
um cations 3a—d. The eliminated sulfoximine yield-
ed S-aminosulfoxonium salt in trifluoroacetic acid.?
The formation of the cations has been supported as
follows. The color of the solution of la—d in CDCl3
changed from yellow to dark brown immediately on
addition of trifluoroacetic acid. 'H-NMR spectra of
the brown solutions showed the signals of the substitu-
ents of 3a—c shifted to lower field compared with
those of the parent sulfoximines la—c (Table 3)
together with aminodimethylsulfoxonium ion 4
(6=3.49). The down field shift of the alkylsubstituents
of carbonium ions has been well documented.® The
cations 3a—d in trifluoroacetic acid were stable at
room temperature for a day when they were kept from
the atmospheric moisture. Addition of a nucleophile
to the solutions, the color of which turned yellow
within a minute, gave 5-substituted pyrrolinones 2a—
d(X); none of the starting la—d was recovered.

Experimental

General. Melting points are uncorrected. H-NMR
spectra were recorded on a Hitachi-Perkin Elmer R-24
(60 MHz) spectrometer using TMS as an internal standard,
and mass spectra on a Hitachi RMU-7M mass spectrometer.

Preparation of Pyrrolinone-substituted Sulfoximines la—
d. Sulfoximines la—d were prepared according to the
previously reported method.?

The Reaction of the Sulfoximines la—d with Nucleophiles.
In a stoppered flask, sulfoximine 1 (1 mmol) in trifluoroace-
tic acid (3 cm3) was stirred for 5 min to give a dark brown
solution. To the solution was added a nucleophile [alco-
hol, sodium thiocyanate, acetylacetone (3 mmol) or thiol
(1 mmol)]. We stirred the mixture until the color of the solu-
tion changed to yellow. To the mixture, water (15cm?)
was added and the product was extracted with chloroform.
The extract was dried over sodium sulfate and evaporat-
ed under reduced pressure. The crude product was either
recrystallized from an appropriate solvent or purified by
chromatography over silica gel. The results are collected
in Table 1 and physical properties of new compounds are
shown in Table 2.
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