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"H-NMR (2)-1-Benzyloxy-5-oxo-bicyclo[2.2.2]octane-2-endo-carboxylic acid
methyl ester (10).
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13C-NMR (#)-1-Benzyloxy-5-oxo-bicyclo[2.2.2]octane-2-endo-carboxylic acid

methyl ester (10).
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"H-NMR (#)- 1-Benzyloxy-5-endo-(tert-dimethyl-silanyloxy)-bicyclo[2.2.2]octane-2-
endo-carboxylic acid methyl ester (12)
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BC-NMR (z)-1-Benzyloxy-5-endo-(tert-dimethyl-silanyloxy)-bicyclo[2.2.2]octane-

2-endo-carboxylic acid methyl ester (12)
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"H-NMR ()-[2-exo0-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silanyloxy)-
bicyclo[2.2.2] oct-2-yl]-methanol (15).
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BC-NMR (z)-[2-exo-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silanyloxy)-

bicyclo[2.2.2] oct-2-yl]-methanol (15).
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"H-NMR ()-[2-endo-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silanyloxy)-
bicyclo[2.2.2] oct-2-yl]-methanol (16)
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"H-NMR (z)-2-exo-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silanyloxy)-

bicyclo[2.2.2]octane-2-carbaldehyde (17).
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TH-NMR (%)-(6’S*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-spiro-
[bicyclo[2.2.2]-octane-2,1’-cyclohex-3’-en]-6’-0l (19)
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BC-NMR (2)-(6’5*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-spiro-

[bicyclo[2.2.2]-octane-2,1°-cyclohex-3’-en]-6’-ol (19)
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1TH-NMR (%)-(6’R*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-
spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6’-0l (20)
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BC-NMR (2)-(6’R*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6-o0l (20)
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TH-NMR (%)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-
spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6"-one (22).
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13C-NMR (=)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6’-one (22).
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TH-NMR (%)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-
spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]-6’-one
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13C-NMR (=)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]-6’-one
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TH-NMR (%)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1’-
cyclohex-4’-en]-6’-one (5).
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BC-NMR (z)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1 -
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cyclohex-4’-en]-6-one (5).
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TH-NMR (%)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-
spiro[bicyclo[2.2.2]octane-2,1’-cyclohexan]-6"-one (23).

£
Z0T°0 &
191'0\ :
csoron, S e
L86°0 ? —8S1°€
266°0 Lo
690°1T S
920°T
6ez-1 S —oerT
8YZ T\ —1sT'6
6921 L« -
92" 1 - TLY'S
68z 1
0621 [ S T1eo1
80€°T ~
ore"1 —o0€0°1
vee: o —160C
Lye:1 S —Tor
foc 1 L° %660
0LE"T ™
6LE°T
L8€°T Lo
86€° T -
9€%° T o
057" T o —000°T
0Ly T re
6LV T %
005°1 o —220°T
P15 T [0
zzs T -
LES"T
PHS° T P e
8T16°T 0
796" T
056°1T o
vL6°T C
€€z°¢ Q0 e
v9c°C @ N -
z8€°¢ -2
86¢€°C 8
P1v°2 @
zzv e = [
zev e -
Tvh°C
Ssh°z °
797" 2 _ F& 0T
€LyZ st
Leste ? n —585°C
Gs5°z L9
9L6°¢ =
065°¢
L26°2 Lo
196°¢ @
Geg € 3
658°€ = N Lo
€81° % NEo o " -
Iz | 2 shg & Zu? g4 2
cocrdl §-—&8_2<w_& 2E3 28

S~ Sc2aNgU nRg ©23%3 °
geerd 2 2T E @ w,-l8n@s9S LS

© = o JIa—-TaRiexS o
€80°L 2= E & Qex98eas
10T°L o ‘“O = poly =
€81°L o 208 Z L9
T0z°.d wQfF @ mIZx d& a o
€62°L 5582'5585 2 £ >

CREACZERBR2RZEIRAAER

S24




BC-NMR (z)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohexan]-6’-one (23).
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TH-NMR (%)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1’-
cyclohexan]-6’-one (7).
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13C-NMR (#)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1’-

cyclohexan]-6’-one (7).
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TH-NMR (+)-(6’R*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-spiro-
[bicyclo[2.2.2]-octane-2,1’-cyclohex-3’-en]-6’-acetate (21).
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13C-NMR (%)-(6’R*)-1-Benzyloxy-5-[endo-tert-butyl-dimethylsilyloxy]-spiro-

[bicyclo[2.2.2]-octane-2,1’-cyclohex-3’-en]-6’-acetate (21).
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TH-NMR (%)-(6’R*)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1’-
cyclohex-3’-en]-6’-acetate (6).
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[bicyclo[2.2.2]octane-2,1°-

-spiro

BC-NMR (2)-(6’R*)-1-Benzyloxy-5-endo-hydroxy
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cyclohex-3’-en]-6’-acetate (6).

This journal is © The Royal Society of Chemistry 2013

ZH 00'1 a1

0 dss

WH MM

ZHIN 06¥LT19'001 N

89L7€ IS

ZHIN S0091€1°00F  TOAS

4P 00°S— T1d

4P 86°¢1 T1d

2980 00’08 7dddd

HI 0NN

91aEM  TOIYIADD

======== 7} TANNVHD ========

ZHIN 8628229'001  104S

4p 00°¢~ 1I'd

2980 09'8 1d

o€l IDNN

======== [ TANNVHD =======

9 1 0aL
295 000000€0°0 11p

295 000001000 1a

0%V 3 0'00€ AL
oug 2981 009 qd
OH 29811 008" 0T Ma
LS ol

935 7686666'0 ov

ZH 0£000S0  SHYAIL

ZH 19¢'8€0PT HMS

¥ sa

000t SN

9090 LINIATOS

PLOSY daL

0€p8z D0¥d'1Nd

/44 044vd ww ¢ qHIOdd

\ \ \ \ /// / 7 \ / 7 \\ \ /// 7 T

Y sy

m%%%%%%%w %%% o/o. NNNMNONN & ~ 9120800C “ara

[ B e R e WA o N w WONND® O o 1 ONDO¥d
QOUOONDOOR 2 N ] Do wLow W =3

OO =®»©0O o © & ~ BORO®RO © © [ ONdXHd

ONeRRE 9 TYLTSEINS HAVN

S31



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

1TH-NMR (#)-2-endo-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silyloxy)-

bicyclo[2.2.2]octane-2-carbaldehyde (24).
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13C-NMR (#)-2-endo-Allyl-1-benzyloxy-5-endo-(tert-butyl-dimethyl-silyloxy)-
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bicyclo[2.2.2]octane-2-carbaldehyde (24).
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TH-NMR (#)-(1-Benzyloxy-5-endo-tert-butyl-dimethylsilyloxy)-
spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]]-2’-one (27).
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13C-NMR (#)-(1-Benzyloxy-5-endo-tert-butyl-dimethylsilyloxy)-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]]-2’-one (27).
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TH-NMR (#)-(1-Benzyloxy-5-endo-tert-butyl-dimethylsilyloxy)-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]]-2’-one (28).
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13C-NMR (#)-(1-Benzyloxy-5-endo-tert-butyl-dimethylsilyloxy)-

spiro[bicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]]-2’-one (28).
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TH-NMR (#)-1-Benzyloxy-5-endo-hydroxy-spiro[bicyclo[2.2.2]octane-2,1’-
cyclohex-3’-en]-2’-one (8).
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TH-NMR (#)-(2R,3S5)-N-benzoyl-3-phenylisoserine ester with spiro[1-benzyloxy-

6-endo-hydroxybicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]-6’-one (3).
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13C-NMR (#)-(2R,3S5)-N-benzoyl-3-phenylisoserine ester with spiro[1-benzyloxy-
6-endo-hydroxybicyclo[2.2.2]octane-2,1’-cyclohex-4’-en]-6’-one (3).
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"H-NMR (-)-(2R.3S)-N-benzoyl-3-phenylisoserine ester with (1R*,2,1°R* 55* 6’ R*)-
spiro[ 1-benzyloxy-6-endo-hydroxybicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6’-
acetate (—)-(4)
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13C-NMR (-)-(2R,35)-N-benzoyl-3-phenylisoserine ester with
(1R*,2,1’R*,55*,6’'R*)-spiro[1-benzyloxy-6-endo-hydroxybicyclo[2.2.2]octane-
2,1’-cyclohex-3’-en]-6’-acetate (-)-(4)
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TH-NMR (15%,2,1'S*,5R*,6'S*)-spiro[1-benzyloxy-6-endo-
hydroxybicyclo[2.2.2]octane-2,1’-cyclohex-3’-en]-6’-acetate (+)-(4).
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cyclohex-3’-en]-6’-acetate (+)-(4).

13C-NMR (15*,2,1’S*,5R*,6’S*)-spiro[1-benzyloxy-6-endo-
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2. Dose-response curves

Biological data for Table 1.
Dose response curves for treatment with compounds 3-8 and paclitaxel on MCF10A, MCF7, SkBr3, HCC1937 and L56BrCl cells. The

biological effect was evaluated with an MTT assay.
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