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Fig. s2 ORTEP-drawing of the crystal structure of 1g

Fig. s3 ORTEP-drawing of the crystal structure of 2b



Fig. s4 ORTEP-drawing of the crystal structure of 2g

Fig. s6 ORTEP-drawing of the crystal structure of 4a



Fig. s7 ORTEP-drawing of the crystal structure of 4d

Fig. s8 ORTEP-drawing of the crystal structure of 4k

Fig. s9 ORTEP-drawing of the crystal structure of 4m



4-(2-methoxy-2-oxoethyl)-1,3-dioxodecahydropyrrolo[3,4-a]pyrrolizine-4-

Methyl

carboxylate (1a)
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Methyl 4-(2-methoxy-2-oxoethyl)-2-methyl-1,3-dioxodecahydropyrrolo[3.,4-a]pyrrolizine- 4-
carboxylate(1b):
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4-(2-methoxy-2-oxoethyl)-1,3-dioxo-2-phenyldecahydropyrrolo[3,4-a]pyrrolizine-4-

Methyl

carboxylate (1c):
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4-(2-methoxy-2-oxoethyl)-2-(4-methoxyphenyl)-1,3-dioxodecahydropyrrolo[3,4-

Methyl

a|pyrrolizine-4-carboxylate (1d)
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Methyl 4-(2-methoxy-2-oxoethyl)-1,3-dioxo-2-(p-tolyl)decahydropyrrolo[3,4-a]pyrrolizine-4-

carboxylate (1e):
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2-(4-chlorophenyl)-4-(2-methoxy-2-oxoethyl)-1,3-dioxodecahydropyrrolo[3,4-

Methyl

a|pyrrolizine-4-carboxylate (1f)
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4-(2-ethoxy-2-oxoethyl)-1,3-dioxo-2-phenyldecahydropyrrolo[3,4-a]pyrrolizine-4-

Ethyl
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2-(4-chlorophenyl)-4-(2-ethoxy-2-oxoethyl)-1,3-dioxodecahydropyrrolo[3,4-

Ethyl

a|pyrrolizine-4-carboxylate (1h)
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2-(4-bromophenyl)-4-(2-ethoxy-2-oxoethyl)-1,3-dioxodecahydropyrrolo[3,4-

a|pyrrolizine-4-carboxylate (1i)
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Methyl
c|thiazole-5-carboxylate (2a):
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Methyl 5-(2-methoxy-2-oxoethyl)-7-methyl-6,8-dioxooctahydro-1H-pyrrolo[3',4':3,4]-

pyrrolo[1,2-c]thiazole-5-carboxylate (2b):
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Methyl
pyrrolo[1,2-c]thiazole-5-carboxylate (2¢):
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Methyl 5-(2-methoxy-2-oxoethyl)-6,8-dioxo-7-(p-tolyl)octahydro-1H-pyrrolo[3',4':3,4]-
pyrrolo[1,2-c]thiazole-5-carboxylate (2d):
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Methyl 7-(4-chlorophenyl)-5-(2-methoxy-2-oxoethyl)-6,8-dioxooctahydro-1H-pyrrolo-
[3',4':3,4]pyrrolo[1,2-c]thiazole-5-carboxylate (2e):
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Methyl
7-(4-bromophenyl)-5-(2-methoxy-2-oxoethyl)-6,8-dioxooctahydro-1H-pyrrolo[3',4':3,4]pyrro
lo[1,2-c]thiazole-5-carboxylate (2f):
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5-(2-ethoxy-2-oxoethyl)-6,8-dioxo-7-phenyloctahydro-1H-pyrrolo[3',4':3,4]| pyrrolo-

[1,2-c]thiazole-5-carboxylate (2g):
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Methyl 4-(2-methoxy-2-oxoethyl)-1,3-dioxo-2-phenyldecahydro-1H-pyrrolo[3,4-a]indolizine-

4-carboxylate (3a)
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2-(4-bromophenyl)-4-(2-methoxy-2-oxoethyl)-1,3-dioxodecahydro-1H-pyrrolo[3,4-

Methyl

alindolizine-4-carboxylate (3b)
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2-(4-bromophenyl)-4-(2-ethoxy-2-oxoethyl)-1,3-dioxodecahydro-1H-pyrrolo[3,4-
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Dimethyl

pyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4a):

2-(1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-5-methyl-4,6-dioxohexahydro-
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Dimethyl 2-(1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-4,6-dioxo-5-phenylhexahydro-
pyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4b):
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2-(5-(4-bromophenyl)-1-(2-ethoxy-2-oxoethyl)-1-(ethoxycarbonyl)-4,6-dioxohexa-

hydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4¢)
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Dimethyl

hydropyrrolo|[3,4-c|pyrrol-2(1H)-yl)maleate (4d):
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Dimethyl

pyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4e):
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2-(1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-3-methyl-4,6-dioxo-5-phenyl-
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2-(5-(4-chlorophenyl)-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-3-methyl-

50

— N @ =M~ D - @
> N Do N B~
e © 0O — e
3 3 s o o o

0L PR | Y}

0 o= %
T R R
e T =T
R i

HaCO,C

=3.00

200
=200

100

50

0.c

o
®
L
i
yeL98 —
Yo Ly ——
AL ‘M
A ‘//
8Lk Eg ——)
nee —
weres —
uses —
20102
76946
o807k —
6Ly L2l —\
156621 N
815621
118621 -
v —
996 141
989'beL —
00999} ‘M/
7ees — \)
508691 ——\,
0851
1Ll —

+MS, 0.4-0.5min #(39-46)

559.1089

537.1263

T
10.0
ppm (t1)

4,6-dioxohexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4g):

Dimethyl

I

200

ppm (t1)
x105]
257
207
15
104
051

Intens. |

30



2-(5-(4-bromophenyl)-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-3-methyl-
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4,6-dioxohexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4h)
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2-(1-(2-ethoxy-2-oxoethyl)-1-(ethoxycarbonyl)-3-methyl-4,6-dioxo-5-phenyl-

hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4i)
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2-(3-benzyl-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-4,6-dioxohexahydro-

pyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4
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2-(3-benzyl-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-4,6-dioxo-5-phenylp

Dimethyl

hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4k)

— 600

100

TIT
o —

P
e
e
182¢
00ge
8iee
GlEe
88C ¢
065°¢
989°¢
ale
6L8¢
Ly
134
SoLy
1t

Eluag

999y
8L0Y
1897
0697
8697
PlINY
1734
gLy
S8y
V6hL
S0C°L
80C°L
Wl
(2448
SeCL
ezl

258 L
95¢ L
1921
80F L
vevL
yL
955 L
Wyl
SLy L
265 L
96 L

H3CO,CH,C

=388
T4

T
100
ppm (t1)

0.0

oHie
900'8¢
cov LY
91g'1e
16228
16625
Lreg
49568
20856
10849 —
£6€°0L

22

89586

08292}
6991
S05°92)
G99°9C1
£928Z1
611821
$96'8C)
691621

6Tl
00¢'62}
197 L€}
S0L LYl

26540l
458°991 %
€042l Q\
0LLEL

I
200
ppm (t1)

+MS, 0.2-0.2min #(22-26)

601.1805

579.1978

570.1585

Intens. |
x10°
1.5+
1.04
0.5

mz

620

34



2-(3-benzyl-1-(2-ethoxy-2-oxoethyl)-1-(ethoxycarbonyl)-5-methyl-4,6-dioxohexa-

hydropyrrolo|[3,4-c]pyrrol-2(1H)-yl)maleate (41)
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Dimethyl 2-(3-isobutyl-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-5-methyl-4,6-

dioxohexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4m):
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Dimethyl 2-(5-(4-bromophenyl)-3-isobutyl-1-(2-methoxy-2-oxoethyl)-1-(methoxycarbonyl)-

4,6-dioxohexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)maleate (4n):
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Methyl 1-(2-methoxy-2-oxoethyl)-2,5-dimethyl-4,6-dioxooctahydropyrrolo[3,4-c]pyrrole-1-
carboxylate (5a):
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Methyl 1-(2-methoxy-2-oxoethyl)-2-methyl-4,6-dioxo-5-phenyloctahydropyrrolo|3,4-c]-
pyrrole-1-carboxylate (Sb):
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Methyl 5-(4-bromophenyl)-1-(2-methoxy-2-oxoethyl)-2-methyl-4,6-dioxooctahydropyrrolo-

[3,4-c]pyrrole-1-carboxylate (5¢):
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methyl

5-(4-bromophenyl)-1-(2-methoxy-2-oxoethyl)-2-methyl-4,6-dioxooctahydropyrrolo[3,4-c]pyr

role-1-carboxylate (5c'):
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Ethyl 1-(2-ethoxy-2-oxoethyl)-2-methyl-4,6-dioxo-5-phenyloctahydropyrrolo[3.,4-c]-

pyrrole-1-carboxylate (5d):
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Ethyl 5-(4-bromophenyl)-1-(2-ethoxy-2-oxoethyl)-2-methyl-4,6-dioxooctahydropyrrolo-
[3,4-c]-pyrrole-1-carboxylate (Se):
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