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5. NMR spectra of the cyclisation reactions

Diethyl 1-benzyl-3-methylene-5-oxopyrrolidine-2,2-dicarboxylate 8a
'H-NMR (400 MHz, CDCls):
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Diethyl 1-methyl-3-methylene-5-oxopyrrolidine-2,2-dicarboxylate 8b

'"H-NMR (400 MHz, CDCly):
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Diethyl 3-ethylidene-1-methyl-5-oxopyrrolidine-2,2-dicarboxylate 10a — 3.8:1 Z:E
mixture of diastereomers
'"H-NMR (500 MHz, CDCly):

N O O I~ N TN A TOOMDDDO N~ ON—TOODD VOWOT OO ©OWWO FTITMANNN QDN O
MmN N QO WWOBMONNNNNOOO® ®W®O®O MNNNNN ~NMNNNIEN © oo oo
N~~~ N~ wwmmmmmmmmﬁ-‘ww#ﬁ-mmmmmmmmmmm Ll B B B B B B B I |
CO,Et
EtOZC 2= Me
Bn\N —
H
I
(0]
|
|
l
Iy
i
I
e
— -y = — = B BE
o o o N S N w (5]
N PN o o o o ©
= © b w o w o w
‘ T T T ‘ T T ‘ T T T ‘ T T T ‘ T T T ‘ T T ‘ T T T ‘ T
7.0 6.0 5.0 4.0 3.0 2.0 1.0
fm(tl)
C-NMR (125 MHz, CDCly):
N 0 N 0V 0O O©OALW AN~ M
@ Ny Hdo0® A0 0 Y © Qo I~ Qv o O VAN
M o~ © G © WO I~NG QO LW LW N~ o Q<Y N O 9o ©o©
N~ © © MM NANANNNNNN N n < N nwmw o N nwwnw Mmm
L B | — Ll B T B B I B | N~ o~ © <t T O m -
|
Et0,C CO-Et

I
Bn\}é/K

I I I I I
200 150 100 50 0
ppm (1)



Diethyl 1-benzyl-5-0x0-3-propylidenepyrrolidine-2,2-dicarboxylate 10b — 4.7:1 Z:E

mixture of diastereomers
'"H-NMR (400 MHz, CDCly):
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Diethyl 1-benzyl-5-0x0-3-butylidenepyrrolidine-2,2-dicarboxylate 10c — 2.9:1 Z:E

mixture of diastereomers

'H-NMR (400 MHz, CDCls):
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Diethyl 1-benzyl-5-0x0-3-pentylidenepyrrolidine-2,2-dicarboxylate 10d — 3.0:1 Z:E

mixture of diastereomers

'H-NMR (400 MHz, CDCls):
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Diethyl 1-benzyl-3-benzylidene-5-oxopyrrolidine-2,2-dicarboxylate 10e — 3.0:1 Z:E
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'H-NMR (400 MHz, CDCls):
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Dibenzyl 1-benzyl-5-ox0-3-pentylidenepyrrolidine-2,2-dicarboxylate 12 — 3.5:1 Z:E

mixture of diastereomers
'H-NMR (400 MHz, CDCls):
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Di-tert-butyl 1-benzyl-5-ox0-3-pentylidenepyrrolidine-2,2-dicarboxylate 14

'"H-NMR (400 MHz, CDCly):
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1-Benzyl 2,2-diethyl 3-methylenepyrrolidine-1,2,2-tricarboxylate 16a — mixture of
rotamers
'"H-NMR (400 MHz, CDCly):
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2,2-Di-tert-butyl 1-ethyl 3-methylenepyrrolidine-1,2,2-tricarboxylate 16b — mixture of
rotamers
'"H-NMR (400 MHz, CDCly):
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Triethyl 3-pentylidenepyrrolidine-1,2,2-tricarboxylate 16c — mixture of diastereomers

and rotamers
'"H-NMR (400 MHz, CDCly):
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Diethyl 1-benzyl-3-methylene-6-oxopiperidine-2,2-dicarboxylate 18a
'"H-NMR (400 MHz, CDCly):
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Diethyl 1-benzyl-3-ethylidene-6-oxopiperidine-2,2-dicarboxylate 18b — 5:1 Z:E mixture

of diastereomers

'"H-NMR (500 MHz, CDCly):
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