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Abstract - 5-Methoxy-3-pyrrolin-2-one {1} reacts with dimethylamine yielding the
corresponding conjugate addition product 3a. By using pyrrolidine, piperidine and
diethylamine the addition product 3 is accompanied by the 5-dialkylamino-5-pyrrelin-
2-one 4, which in the latter case is the main component. Similar results are
obtained with 3-bromo-5-methoxy-3-pyrrolin-2-one (2} and the alore-mentioned
amines. The reaction of 1 and 2 with thicls under basic catalysis gives only the

conjugate addition products 7 and 13 respectively.

The chemistry of pyrrolinones has received considerable r:\ttention2 as a result of the presence of its
lactam 1ing in some antibiotics, in the bile pigmen(s?’ and in the natural alkaloid jatroepham, which shows
inhibitory activity towards the P-388 lymphocytic leukemia4 test system.

However, the behaviour of 3-pyrrolin-2-one derivatives towards nucleophiles appears to have been
little studied and only recently we have reported5 that 4-bromo-5-methoxy-3-pyrrolin-2-one reacts with
nitrogen and sulphur nucleophiles to yield the expected products of winylic nucleophilic substitution and/or
the corresponding 4,5-bis(dialkylamino)-5-pyrrolin-2-ones when secondary amines are used as nucleophiles.
In the present paper we study the reaction of the same type of secondary amines and sulphur
nucleophiles with the parent 5-methoxy-3-pyrrolin-2-one (1) and its 3-bromo derivative 2, in which the

Michael-type addition was the expected reaction.

Reaction of 5-methoxy-3-pyrrolin-2-one

The reaction of pyrrolinone 1 with an equimolar amount of dimethylamine affords only the expected
conjugate addition product 3a, whereas by using pyrrolidine or piperidine the addition preducts 3c and 3d
are accompanied by substantial amounts of the correspending 5-pyrrolin-2-ones 4c and 4d. By contrast,

diethylamine leads to 5-diethylamino-5-pyrrolin-2-cne (4b) as the main product.
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The reactivity of the secondary amines towards the Michael-type addition is found to be in the
sequence: dimethylamine > pyrrolidine = piperidine >> diethylamine. The reaction has been performed under
different experimental conditions to determine if changing reaction variables (solvent, temperature, ratio
substrate-nucleophile) might promote a variation in the product distribution. From the results summarized
in Table 1, we conclude that the use of a protic solvent such as methanol, an excess of amine and a
higher temperature all accelerate the reaction but have little or no effect on the proportion of the
products 3 and 4.

Table 1. Reaction of pyrrolinone 1 with secondary amines

1 2 . Temp. Reaction Products (ratio)?®

R R Nucleophile Equiv. Solvent (ocp) time 3 2 '

a Me Me Dimethylamine 1 THF 20 2 days 100 0 0
1 MeOH 20 8h 100 0 0

b: Et Et Diethylamine 1 THF 20 30 days 3 52 45
1 MeOH 20 8 days 8 92 0

1 THF 67 24 h Q 87 13

3 THF 20 7h 5 95 0

c -(CHZ) 4 Pyrrolidine 1 THF 20 18 days 43 4 16
1 MeOH 20 12 h 75 25 0

1 THF 67 24 h 58 42 0

d: —(CHZ)S- Piperidine 1 THF 20 30 days 64 28 8
1 MeOH 20 21 h 75 25 0

1 THF 67 24 h 60 40 0

aAppmxlmate ratio determined by Y onmr integration.

The formation of compounds of the type 4 may be atiributed to the basicity of secondary amines,
which facilitate the isomerization to the pyrrolinones 5 or 6. The competitive reaction may occcur through
the 4-pyrrolinone 5, as suggested previously by us® in the 4-bromo derivative, or through the 5-pyrrolinone
6, which it is known6 that reacts with secondary amines to give the corresponding 5-dialkylamino-5-
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It is noteworthy the fact that dimethylamine only yields the conjugate addition product 3a, \_vhile
diethylamine affords the 5-pyrrolinone 4b as the main product. Presumably, in the latter case, the
formation of the Michael-type addition product 15 relatively slowv, thereby allowing the isomerization 1o §

or 6 and subsequent reaction with the amine to occur.
In all cases the conjugate addition of amines to 1 involves the attack of the nucleophile from the

side opposite to the CMe group to give the Zrané isomers 3 (Tables 2 and 3), as reported in the

8
corresponding furanones .
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Table 2. Ir and 1H-nmr data of compounds 3 and 7

MeO /‘Nno

H
Compound Ir T
d

9 = - - = -
N Nu NH C=0 | H-3a H-3b H-4 H-5 Jasb Jsas Jpa dags
3a -N(CH,), 3245% 1720 | 256 228 310 476 -17.7 84 41 17
3b -N(C,H,), 3240 1720 | 270 238 3.52 4.89 -17.9 8.2 46 2.0
3¢ -NT(CHy), |3270° 1725 | 225 297 335 4.82 -17.4 7.8 41 19
3d  -NU(CH)), | 3280° 1725 | 255 228 315 479 -17.7 8.5 40 15
7e  -SCH,CH. 3215° 1720 | 285 215 322 4.65 -17.8 8.4 2.8 13
7t -SCH(CH,), 3285 1730 | 297 220 3.38 476 -17.7 8.4 3.0 1.4
g -SC(CHy), 3215° 1725 | 3.00  2.24 3,30 478 -17.7 88 34 16

bF‘ilm. “kBt. dFine splitting by the NH proton which disappears in the presence of D20°

aNu]ol.
Stereochemical assignment of these adducts was based on the 1H—nmr spectta (Table 2). The zuans
arrangement of the substituents was deduced from the small coupling constants (1.3-2.0 Hz) between H-4
and H-5. These values are in agreement with those reported for a Zrans stereochemistry in the correspond-

. 8
ing furanones”.

Table 3. 13C»nmr data of compounds 3 and 7
Compound

N© Nu C-2 C-3 C-4 C-5 CH30 Cu,C-4 Ca,C-4

3a 'N(CHa)z 177.26 31.93 65.89 89.05 54.59 41.32

3b - 175.07 32.26 62.14 89.76 54.81 43.58 12.60
N(CZHS)Z

3c NS 176.97 34.29 65.15 90.57 54.91 51.20 23.46
N\_/(CHZJ“_

3d N 177.27 32.37 66.62 88.81 54.79 50.66 26.02
N"—/(CHZ)S

Te -SCH2C6H5 176.35 36.89 43.54 92.57 34,65 50.26 23.55

7f -SCH(CH3)2 176.67 35.33 36.94 93.69 54.78 43.12 23:44

Te _SC(CH3)3 178.30 38.40 41.66 94.82 55.19 110.29 31.18

The 1eaction of the pyrrolinone 1 with thiols, in the presence of the corresponding sodium thiolate,
yields only the expected conjugate addition products 7e-g, whose rans stereochemistry has been deduced
from the nmr data (Tables 2 and 3), using arguments similar to those mentioned above.
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Reaction of 3-bromo-5-methoxy-3-pyrrolin-2-one

The reactions of bromopyrrolinone 2 with the afore-mentioned amines, have been effected in a 1:1 ratio
substrate/nucleophile using methanol as the solvent. As in the above case, we have observed a substantial
variation in the rate of the reaction depending on the amine used.

Thus, the reaction of 2 with dimethylamine is complete after 30 min ylelding the Michael-type adduct, as
a mixture of diastereomers Sal-sas in different proportions (Table 4). By contrast, the reaction with
diethylamine, after 6 days, affords 4,5-his(diethylamino)-5-pyrrolin-2-one 9b, as the sole product, in only
a 50% conversion.

The reaction of 2 with pyrrolidine and piperidine is complete after 30 min leading respectively, as the
main components, to 8¢ and 8d {(as mixtures of diastereomers) {Table 4}, along with small amounts of 9¢
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and 9d, respectively, and recovered starting material. When the reaction is effected with an excess of

amine, we also obtain the 3,4-bis{dialkylamino}-5-methoxypyrrolidin-2-one 10.

RIR2N NRZRY

MeD ﬁ Q
1022
The formation of 9b in the reaction with diethylamine could be interpreted through isomerizatin:)n5 of 2 to
the 4-pyrrolin-2-one 11, addition of amine, which is now favoured by the tendency of the Br™ to leaveg,
followed by elimination of methanol and subsequent amine addition. An alterpative explanation for the
formation of 9b involves the isomerization of 2 1o the S-pyrrolin-2-one 12, substitution of the MeD by
EtzN followed by eliminacion of HBr and subsequent conjugate addition of amine.
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The adducts 8a-d obtained from the reaction of 2 with secondary amines were shown by Yaonmr to
be mixtures of three diastereomers whose ratios are given in Table 4, The diastereomers can be separated
by column chromatography, although they are relatively unstable and decompose on standing at room
temperature.

The nmr spectra, in particular the coupling ccmstantsm _]3 4 and _]4 50 and the stereoselectivity
observed in the conjugate addition of secondary amines to 1, hel};ed to estal;lish tentatively the structures
of the diastereomers, although a definitive assignment could only be made by a complete X-ray analysis.
Thus, it is reasonable to assume that the attack of dimethylamine occurs preferentially frans to the GMe
group. We therefore assign the trans, trans configuration to the major diastereomer Bal, which shows small
coupling constants (_[:,',4 = 4.4; J4,5 = 2.3}, and the ci4,£rans configuration to 8a,, showing a larger coupling
constant 13’4 = 6.3. The stereochemistty of the minor diastereomer 83.3 was deduced from the magnitude of
the J3,4 = 9.2, which suggests a cis arrangement of the NMe2 and Br groups.

Me Me Me Me
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8ay (55%) 885 (30%) Bag (15%) Ba, (0%)

The arguments given above also can be used to assign the diastereomers obtained from pyrrolidine and

piperidine.
Table 4. Ir and 1H—nmr data of compounds 8 and relative ratio of diastereomers
1
Compounda Irb H-nmr Ratio®
1,2 (%)
Ne¢ -NRR NH Cc=0 .d
- H-4  H-
H-3 55 134 s
8a -N(CH_) 3245 1720 4.30 3.45 4.83 4.4 2.3 35
1 ¥z 3120
88.2 4.47 2.78 4.84 6.3 3.8 30
Ba3 4.62 3.29 4.77 9.2 5.2 15
B¢ -N {CH,) 3210 1720 4.33 3.37 4.89 4.4 2.4 60
1 ~— 24 3120
8c, 4.36 2.74 4.87 6.1 4.7 15
8c, 4.60 3.13 4.67 8.8 54 25
TN
8d -N (CH,) 3200 1715 4.31 3.47 4.85 4.0 2.1 60
1 — 2 3110
de 4.56 2.93 4.85 6.6 3.1 15
8d3 4.67 3.20 4.78 9.0 5.2 25

SMixture of diastereomers. bNujol. cApproximate ratio determined by 1l-l—nmr integration. l:lFine splitting
by the NH proton which disappears in the presence of DZO'

The reaction of pyrrolinone 2 with thiols in methanol, catalyzed by the corresponding thiolate, yields
the expected adducts 13 as mixtures of two diastereomers (Table 5). Alsc in this case the reaction is
stereoselective and the sulphur nucleophile attacks in trans with respect to the OMe group.
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After chromatography or when the reaction mixture of 2 with phenylmethanethiol or 2-propanethiol

is allowed to stand after completion of the reaction, compounds 14 and 15 are also isolated. The former is

originated by elimination of HBr and 15 is known to be a degradation product from 145. When the reaction

is effected with 2-methyl-2-ptopanethicl, compound 14 is not isolated.

Table 5. It and ‘4 nmr data of compounds 13 and relative ratio of diastereomers

Compound® It H-nmr Ratio!
(%)
Ne -SR NH C=0 e
H-3 H4 H-ST Do, g

130 -SCH,C H 32000 1720 410  3.43 469 2.4 1.3 60
13e, . 450 329 485 68 41 40
13 -SCH{(CH,), 3200° 1725 418 359 479 2.8 1.5 65
131, 3100 470 346 486 67 4.4 15
13g -SC{CH,) 3210° 1725 419 3.52 4.86 2.6 L3 80

1 33 3120
13g, 457 339 473 6.6 5.1 20

BMixture of diastereomers. bKBr. CNujc)L

splitting by the NH proton which disappears in the presence of D.O.

2

Table 6. 13C-nmlr data of compounds 8 and 13

d : . .
Approximate ratio determined by 1H-nmr determination. SFine

o ompound c-2 c-3 C-4 c-5 CH,0  CaC-4  CBG-4
8a, -N(CHy), 172.70 40.61 76.08 88.35 55.64 42.08
8c, _N’“\(CHZ) 4 172.29 43.52 74.55 89.29 55.53 51.48 23.30
8d, -N7_(cH,), 173.08  40.69  76.37 88.35  55.56 51.00  25.80
13, -8CH,C H, 173.22 55.55 43,43 91.22 51.92 36.48
13f, -SCH(CH,4), 172.99 5578 44.59 91.97 55.02 36.16 23.38
13g, -SCICH,), 173.12 50,90  45.72 93.18 55.77 45.22 31.28
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4d.- Yield 20%. Coloutless solid, mp 101-102°C (from benzene) (lit-é, mp 101-102°C). Ir (KBr): 1700 (C=0),
1580 (C=N). 'H-nmr: 3.86 (¢, 2H, CH,N, C-5, | = 5.7); 3.45 (1, 2H, CH,N, C-5, j=5.7) 270 (m, 4H,
C-3, C-4); 1.70 {m, 6H, CHZ).

Reaction of 5-Methoxy-3-pyrrolin-2-one (1) with Thiols. General Procedure

To & solution of the pyrrolinone 1 (0.23 g, 2 mmol) in methano! (6 ml) was added the thiol (2.2 mmol)
and the corresponding sodium thiolate (0.02 mmol) in methanol (3 ml). The mixture was kept at room

temperature until complete consumption of the pyrrolinone 1 monitored by tle (ethyl acetate-hexane 8:2).

Reaction with phenylmethanethiol.~ The mixture was kept at room temperature for 15 min. The solvent
was removed under reduced pressure. The crude mixture was washed with hexane to afford 4-benzylthio-5-
methoxypyrrolidin-2-one (7e).- Yield 90%. Colourless solid, mp 104°C (from benzene). (Found: C, 60.82; H,
6.64; N, 5.85; S, 13.07. CleISOZNS requires, C, 60.76; H, 6.33; N, 5.91; S, 13.50. Ms, m/fz: 237 (M"), 146,
145 (100%), 91, 78.

Reaction with 2-propanethiol.- The mixture was kept at rcom temperature for 30 min. The solvent was
removed in vacuo and the crude mixture was chromatographed on column (ethyl acetate-hexane 8:2) to
afford 4-isopropylthio-5-methoxypyrrolidin-2-one (7€) as an oil. Yield 65%. (Found: C, 51.00; H, 8.10; N,
7.42; 5, 16.78. CBH O.NS requites, C, 50.79; H, 7.93; N, 7.41; S, 16.93). Ms, m/fz: 189 (M+), 158, 157
(100%), 115, 102.

1572

Reaction with 2-methyl-2-propanethiol.- The mixture was kept at room temperature for 3 h. The solvent
was removed in vacuo and the crude mixture was chromatographed on column (ethyl acetate-hexane 8:2}
to afford 4-fext-butyithio-5-methoxypyrrolidin-2-one (7g). Yield 63%. Colourless solid, mp 56-58°C (from
hexane). (Found: C, 52.95; H, 8.12; N, 7.20; S, 15.98. 09H1702NS requires, C, 53.20; H, 8.37; N, 6.90; 5,
15.76). Ms, m/z: 203 (M"), 146, 116, 114.

Reaction of 3-Bromo-5-methoxy-3-pyrrolin-2-one (2) with Amines. General Procedure

To a solution of the pyrrolinone 2 {0.6 g, 3 mmol) in methano! (10 ml) was added the amine (3.3 mmol).
The mixture was kept at room temperature until the starting pyrrolinone 2 disappeared or remanined
constant. The solvent was removed under reduced pressure. The crude mixture was chromatographed on
sitica gel {(dichloromethane-cthyl acetate-methanol 6:3:1).

Reaction with dimethylamine.- The reaction mixture was kept at rcom temperatute 30 min. After column
chromatography, the diastereomers 8a,, 8a, and 833 of 3-brome-4-dimethylamino-5-methoxypyrrolidin-2-

one were obtained.

8a,.- Yield 52%. Colourless solid, mp 86-87°C (from benzene-hexane). (Found: C, 35.40; H, 5.72; N, 11.74;
Br, 33.20. C7H13N20 Br requires, C, 35.59; H, 5.50; N, 11.86; Br, 33.47). Ms, m/z: 236-238 (M+), 205-207,
157, 98 (100%).

2

8a,.- Yield 20%. Coloutless solid, mp 102-103°C {from benzene}. Ms, m/z: 236-238 (M*), 205-207, 160-162,
157, 98 (100%).

8a3.- Yield 8%. Colourless solid, mp 110-112°C (from benzene). Ms, m/z: 236-238 (M+), 205-207, 157,
98 (100%). :

When dimethylamine was added in excess (6 mmol of dimethylamine, 3 mmol of pyrrolinone 2} and the
crude mixture was kept at room temperature for 15 min, the mixture analyzed by 1H-nml.' after removal
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of the solvent contained the diastereomers Ba 8a2 8a and 3,4-bis(dimethylamino)-5-methoxypyrrolidin-
2-one (10a) which was separated by column chromatography (dichloromethane-ethyl acetate-methanol
6:3:1).

10a.- Yield 4%. Colourless solid, mp 82-85°C (from benzene). Ut (nujol): 3110,3100 (NH); 1700 (C=0).
I pmr: 8.33 (br, tH, NH); 4.65 (4, 1H, C-5, Iy 5= 2:3); 3.30 (d 1H, C-3, J; 4=5.1); 295 (dd, 1H, C-4,
_]34—5 1, _]45—2 .3); 2.45 (s, 64, CH N), 2.32 (S, 6H, CH N) C-nmr: 175.6 (C =0, C-2); 85.9 (CH, C-5)
68 65 (CH, C 3); 66.05 (CH, C-4); 55 47 {O- CH3), 45, 96 {CH -N, C-3), 41.81 (CH?’—N, C-4), Ms, m/z:
201 (M%), 156, 101 (100%).

Reaction with diethylamine.- The reaction mixture was kept at room temperature and, after & days, a 30%
of the starting halopyrrolinone 2 remained unreacted. The 4,5-bis(diethylamino)-5-pyrrolin-2-one {9b) was
purified by chromatography {dichloromethane-ethyl acetate-methanol 3:1:1). Yield 47%. ldentical with a
sample obtained from the reaction of 4-bromo-3-pyrrolin-2-one with diethylamlnes.

Reaction with pyrrolidine.- The reaction mixture was kept at room temperature for 30 min. After column
chromatography the diastereomers of 3-bromo-4(N -pyrrolidinyl)-5-methoxypyrrolidin-2-one (8c,, 8c,, Bc3)

and small amounts of 905, 10c and recovered starting material were obtained.

8c1 - Yield 44%. Colourless solid, mp 102-104°C (benzene-hexane). (Found: C, 41.30; H, 5.71; N, 10.%0; Br,

30.22. C9H15023r requires, C, 41.06; H, 5.70; N, 10.65; Br, 30.42). Ms, m/z: 262-264(M+), 233, 124 (100%).

8c,.- Yield 7%. Coloutless solid, mp 105-106. Ms, m/z: 262-264(M*), 233, 124 (100%).

9

Bc..- Yield 16%. Colourless sclid, mp 108-1109C. Ms, m/z: 262-264 (M+), 233, 124 (100%).

e
When pyrrolidine was added in excess (6 mmol of pyrrolidine, 3 mmol of pyrrolinone 2) and the crude
mixture was kept at room temperature for 5 h, the 3,4-bis(N-pyrrolidinyl)-5-methoxypyrrolidin-2-one (10¢)

and 905 were separated by chromatography (chloroform-ethyl acetate-methanol 6:3:1).

10c.- Yield 18%. Colourless solid, mp 104-105°C (from benzene-hexane). Ir {nujol}: 3200, 3100 (NH),1700
(C=0). 'Honme: 8.0 (br, 1H, NH); 4.8¢ {(d, 1H, C-5, 145_24) 3.67 (4, 1H, C-3, J34—53), 3.03 (dd, 1H,
C-4, 134_53 _]45_24) 3.05-2.90 (m, 2H, C-4, CH -N), 2.8-2.7 (m, 6H, CH,N); 1.87-1.75 (m, 8H, CH,).
13c-nm= 176.15 (C= =0, C-2); 87.85 {CH, C-5); 68.13 (CH C-3); 64.34 (CH, C- 4), 55.31 (O-CH,, G-5),51. jo
(CHzN, C-3); 49.86 (CHZN, C-4); 23.87, 23.12 (CHz, C-3, C-4). MS, m/fz: 253 (M™), 182, 127 (100%).

Reaction with piperidine.~ The reaction mixture was kept at room temperature 30 min. After column
chromatography, the diastereome:s of 3-bromo-4-piperidino-5-methoxypyrrolidin-2-one (Bdl, 8d2, 8d ) and
small amounts of 9d 10d and recovered starting material were obtained.

8d,.- Yield 41%. Coloutless solid, mp 110-1122C (from benzene-hexane). (Found: C, 43.60; H, 6.30; N, 9.95;
Br, 28.92. C, H 2N28r requires, C, 43.47; H, 6.15; N, 10.14; Br, 28.62). Ms, m/z: 245-247, 197,
138 (100%).

84,

8d,.- Yield 9%. Colourless solid, mp 120-122°C (from benzene-hexane). Ms, m/fz: 245-247, 197, 138 (100%).

.~ Yield 4%. Colourless solid, mp 110-112°C {from benzene-hexane). Ms, m/z: 245-247, 197, 138 (100%).

When piperidine was added in excess (6 mmol of piperidine, 3 mmol of pyrrolinone 2) and the crude
mixture was kept at room temperature for 5 h, the 3,4-bis(N -piperidinyl)-5-meothoxypyrrolidin-2-one
(10d} and 9d5 were sepatated by chromatography (chloroform-ethyl acetate-methanol 6:3:1).

10d.- Yield 8%. Coloutless solid, mp 108°C (decomp) (from benzene-hexane). Ms, m/z: 281 (M™), 141 (100%),
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126. Ir (nujol): 3200, 3100 (NH), 1700 {C=0). Y nme: 8.20 (br, 1H, NH); 4.58 (d, 1H, C-5, J45=20);
3.25 (d, 1H, C-3, 134-48) 2.89 (dd, 1H, C-4, J3 4748, 145_20), 2.78-2.70 (m, 2H, CH,N); 2.51-2.40
(m, 6H, CH,N); 1.48-1.43 (m, 12H, CH,). Be nme 175.4 (C- =0, C-2); 86.42 (CH, C-5); 69.72 (CH, C-3)
66.7% (CH, c 4); 54.96 (O-CH,, C-5); 5'1 36 (CH,N, C-3); 50.70 (CH,N, C-4); 24.41-24-23 (CH,, C-3, C-4).
Ms, mfz: 281 (MY), 141 (100%)

Reaction of 3-Bromo-5-methoxy-3-pyrrolin-2-one (2) with Thiols. General Procedure

To a solution of bromopyrrolinone 2 (0.6 g, 3 mmol)} in methanol (6 ml) was added the thicl (3.3 mmol)
and the corresponding sodium thiolate {0.02 mmol) in methanol {9 ml). The mixture was kept at 1ocom
temperature (30 min for 13e and 13g; 1 h for 13f). The solvent was removed under reduced pressure.

Reaction with phenylmethanethiol.- The crude mixture contains (by 1H-nmr) 3-bromo-4-benzylthio-5-
methoxypyrrolidin-2-one as a mixture of the diastereomers 13e1 and 13e2. The compound 13e1 precipitated
as a white solid when hexane-ethyl acetate was added to the mixture. Column chromatography of the

5

mother liquors (ethyl acetate-hexane-dichloromethane 4:2:1) afforded 14", 15e5 and small amounts of 13e1.

13e,.- Yield 36%. Colourless solid, mp 72°C (from ethyl acetate-hexane). (Found: C, 45.43; H, 4.60; N,
4.40; Br, 25.96; 5, 9.86. C12H1402N Br S requires, C, 45.57; H, 4.43; N, 4.43; Br, 25.32; S, 10.13). Ms, m/z:
315-317 (M), 236, 177, 91 (100%).

When the crude mixture was kept at room temperature for longer periods of time, the compounds 1465

and lSe5 were also identified.

Reaction with 2-propanethiol.- The crude mixture contains (by 1H-rm'lr) 3-bromo-4-isopropylthio-5-methoxy-
pyrrolidin-2-ones as a mixture of diastereomers 13f1 and 13f2. After column chromatography (dichloro-

5 5

methane-methanol-ethyl acetate 6:2:1) compounds 13f1, 14f” and 15f" were cbtained.

13[1.— Yield 60%. Colourless solid, mp 79-80 (from benzene). {Found: C, 36.08; H, 5.38; N, 5.17; Br, 30.23;
5, 11.63. CgH, 40, N Br S requires, C, 35.82; H, 5.22; N, 5.2% Br, 29.85; S, 11.94). Ms, m/z: 267-269 (MY),

188, 129 (100%).

When the crude mixture was kept at room temperature for longer periods of time, the compounds 14[S

and 15f5 were also identified.

Reaction with 2-methyl-2-propanethiol.- The crude mixture contains (by 1H-nmr) 3-bromo—4-tert-butylthio-
S-methoxypyrrolidin-2-one as a mixture of diastereomers 1."g1 and 1332. After column chromatography
(ethy! acetate-hexane-dichloromethane 4:2:1) compounds ISg1 and 1Sg5 were obtained.

13g,.- Yield 68%. Colourless solid, mp 64°C (from benzene-hexane). (Found: C, 38.70; H, 5.83; N, 4.93; B,
28.0%; S, 11.20. CgH, (O,NBr S requites, C, 38.43; H, 5.69; N, 4.98; Br, 28.11; S, 11.38). Ms, m/z: 281-283
(M%), 202, 143 (100%).

When the crude mixture was kept at room temperature for longer periods of time, the compound 15g5 was

also identified.

Dedicatory. We would like to dedicate this paper to the memory of the late Prof. Dr. Juan Borges del Castillo.
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