Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Supplementary material

A flexible, unified approach to polycyclic

structures

Rama Heng and Samir Z. Zard*

Laboratoire de Synthése Organique, CNRS UMR 76Bgalement de Chimie, Ecole
Polytechnique,

91128 Palaiseau, France

heng@dcso.polytechnique.fr ; zard@poly.pol ytechnique.fr

Contents: Copies of 1H and 13C NMR Spectra



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Roz

0]

HO

Compound 15

oLv'e
8ETY
652

88zy [//
Ctetoad 7
z8ey /
vy

2¢99'S
189'S

8.T'9
S8T'9
06T'9
1679
20c'9 7

6029
S1¢'9
[44A]

69¢°L

N =<

va
[}
DuW

T 9.26

3.22

—
o
w

10

2

4.0

50

ppm (t1)

§G.0'8T
vilve
267'9¢
v68'1€
€89°€E

6V9'TY

667'9L

LYT'V8

6G.°G¢T

TISVET

0v6'S0¢

209°€Te

50

\
100

\
150

\
200

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2011

OH
Xa
H

HO o
Compound 20 >H (;Li:) =

PivO H

o

e

0o_S O
T
S

800'T
6vC'T
GRZ'T

VEV'T
S09'T

LE8'T
6T
9€0'C
290'C
99¢'¢
v6¢'c
15€°C
1192
vese
629'C
SES'C
144
T95°C
9952
[7Ax4
€€LC
6v.'C

0c6'¢e
8.6'€
98TV
crey
ey

©
]
N
<

b

15y
Lley
LYEY
9.Ev

\

LT0G ———
EEE'S
vrE'S
T9E'S
2ES
68E'G
00v'S
TE5'G

)

\

1 108

= 328
T 158

% 0.94

- 1.20
- 0.95

- 2.47

r 1.08
- 1.83

122

~ 1.06
r 0.38

} 100
F o022

20

3.0

4.0

5.0

ppm (t1)

6691
¢SL'se
[A4°3°I4

YA AR
06¢'LC

!

89€08 —
£eLTE ——
£89°ZE
vvLEE
098'8€E

8v6' v
GTG'¢S

SN

2¢1e'89

LLT'9L

66T'€8

00T'8.T

8€9°0T¢

8G¢'LT¢C

\
100

\
150

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

HOO

Compound 22
XO S |-I|Et Et
T

6520
T80

91¢'T

05¢T
9/€T
oTr'T
995'T
699T ——
1081 ——~
618'T
820'C
v8T'Z
9%6e7 ——
9092

L€6°0
000'T
90C'T

W

8¢8'¢

6ECY
vvev
26EY

/

1 3.04

T84
223

1+ 0.99

T 423

I 208

% 314

= 1.09
1 1.08

J 096

1097

T 204
T 118

0.0

o

1.0

ppm (t1)

6£0'8

89T'8
226'ST
v25'9z
296'L2
£2T'6C
v18'62
082°0¢
1eL1e —— N
619eE ——
yr6Eee
0£6°0Y
ad 4l

€v0'CS
290'¢s

NN

11992
S00°€8

¢CSETC ——
20T'L12

L

50

\
100

\
150

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

T

S

Sl

Compound 24

AcO OAc

100T

7 10.20

€Ty

89Ty \
9zey \
092y
o8y ——

LE9Y ———

€89y ———
(4787

S

1.0

2.0

3.0

4.0

ppm (t1)

9LV OLT ——~
189'0LT

768 1TC
T09'9TC

\
100

\
150

\
200

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (c) The Royal Society of Chemistry 2011

Compound 25

/T | ////

o

S

R

T 9.96

121
414
o9
% 218

% 2.03

F1o07

1 0.95

L
PO

2t

3.0

4.0

5.0

6.0

ppm (t1)

TeLC
T0L°¢
069'v¢
00L'v2
LSL've
0/8've
18¥'9¢
¥88'1€
9EE’EE
9ev'ee
6TLVE
£68'vE
8ET'9¢
89T°9¢

Tv6'SL

¥85°€8

G.0'9¢T
621'9¢T

Y2SEET
GGG'EET

)V

POT'ETE ———
159912

\
100

\
150

\
200

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Compound 28

0500
9500
96T°0

Teeo
[/

€€2°0
6520
0680
9680
126'0
€60
8G¢C'T
cee'T
cEV'T
T6V'T
TE9'T
T08'T
098'T
€68'T
06'T
60°C
15184
v8T'¢
60v'C
€Iv'e
6T¥'C
e
6v¥'C
2¢59'C
199'C
889'C
€02

) oz o\

N

§¢6'e

v

3 9.19

] o095

% 1.04

0.0

1.0

20

3.0

40

ppm (t1)

666'TS

62LLL

86¢'vT¢C

\
100

\
150

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Q
™
=
c
=
o}
8
=
o}
&)

ceCT
86€'T
9TV'T
EEV'T
€Vt
6v9'T
€L9'T
€eL'T
768'T
¢l6'T

T2

[4%°84
9SE'Y
€8E'Y
Lev'y
6T9'Y
LE9Y
SS9'Y
€L9Y
L6
6667
€10

0TL'S

0L,

p

-
-~

\

V)

—
_

\

\

1.83
3.17

3.92
2.23

305

}oses

5.0

6.0

7.0

ppm (t1)

€TL'02
1.8°62 [//

0vL 9T ——— N
TLV'SE

19298 —— N\
S80°ZF ——
oveey

clLloL

T¥'18

L08'9TT

ETE9ET

679°L0C
C9CETC

50

\
100

\
150

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

HOO

(two diastereoisomers)

/SYS

Compound 36

0]

Pl

ore't
98€'T
Yo't
vt
6ES'T

o

199 T —

16S'T
S89'T
196'T
6v0'¢C
S90'C
280'C
€EET
¥9€'C
L15°¢C
0cse
€ES'C
v6.'¢C
128'¢C
6G8'C
670°€
S90°€
690°€
8¢T'€
SYT'E

992'¢ ——
€82 ——

66C'€
9T€'E

\l

8691
919'v
€e9Y
1597

)

\

% 1.25

- 3.37

r 10.35

- 2.07

T o085
% 0.16

F 037
1163

% 0.18

% 2.00

\
1.00

Y

\
150

ppm (t1)

geLeT
29,02
6vE'ST
LTI
512/
0Ev'0g
£L6°08
T€0°TE
£20°€e
L1E°SE
986'2€
598'88 ———\
£L0TY
08Ty
06Ty
€192y

8857y

6G0'0L —~
81¢'G.
[/

vE0'9L

\

L6CTTC ——
Twevie

\
100

\
150

\
200

ppm (t1)



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

OH

Compound 37a

Me

= ~_
1160

T

=

T 061

% 113
% 291
% 4.08

Qv 1.86

Fooa

2.00

250

ppm (t1)

LETQL

__

2e8ete

\
100

\
150

\
200

ppm (tT)

LOE'6T
200'Te

9rS'Ge

ocv'le

TLY0E ——
LTTTE

Toeee

L6L°0V

v99'ey

oy

10

20

\
30

40

50

\
60

70

ppm (t1)

10



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Me

\

OH

Compound 37e

S00'T
120'T [/
802'T N
1221 M

ST ——

crs'T
LT

791'¢
1.T¢C
96T'¢C
€0c'e

0gL'e

3} 3.02

—= T 126

Qv 741
4.01
1.08

T 098

1.0

2.0

5.0

ppm (t1)

289°¢Te

veeLe —— >
99TTE ——

G80VE
£56'G6E ———

Teesy
[/

819G

STC'SL

o

Sl b

\
100

\
150

\
200

ppm (t1)

11



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

OH

€

Compound 40a §
\

Vi

68E'T
L0V'T
Gev't
65S'T
289'T
S6L'T
T18'T
748"
T96'T
086'T
S0T'C
€ere
€1ee
TEEC —

[92°%4
8G€E'C
9.€¢

-

\

€eoe

TIEY
9097
veov

oy
0997
€6’y
856’
T00'S
S00'S
vv0'S
L¥0'S

G89'S
[/

20L'S

A\

1.0

2.0

3.0

ppm (t1)

869°CT

2¢69'¢e

8EV'0E —— _

ETT'EE
L1868 ———_ _

188'Tv

S09'8¥

96/.°0L

820'88

LETITT

8¢8'9ET

§80°2L0¢
TeeeTe

\
100

\
150

ppm (t1)

12



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Compound 40b

G8E'T
cor'T

%

0yt ——
£e5T ——
Z6LT
96LT
2002 ——_
v10°T

1212

/

clee

S0z
6vCy
60E'Y
167V
GESY
009y
819
GE9'Yy
£59'y
1967
ZL6Y
96"
1867
986’y
v10°S
810'S
G19'G
T0L°S
1106 —— N\
92,6 ——
evL's

PN

\

J 2.90

% 132

r 4.06

r3.15

F 111

- 1.08

Fos9
0.87
2.02

% 196

Qv 1.07

2.0

3.0

4.0

5.0

6.0

ppm (t1)

889°CT

8€L'1¢

L6¥°0€
LESVE
2817'8¢€

196°€Y

91¢'¢S

959'0L

0€5°68

70€'9TT

EVL9ET

¥26'90¢

VL' ETC

\
100

\
150

\
200

ppm (t1)

13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

vl
Compound 42
D T N = O 0 W ~ 0 (=] < ~
N MHON—A SO N O ©O < © -
INENENENE R I T R T 8w
N N NN NN NN — - — - —
e N
= o I o P =
=} © o © = N
o ~ w o w w
=3
\ \ \ \ \
6.0 5.0 4.0 3.0 2.0
ppm (t1)
0
- [=2] [oo] @ DN~ O 0 M
© 0 o o M 0 M N O W
< ~ < M N~ Mo O~
- N~ o] - N~ o W~ M O
N © < <t ™ ™M N N NN
| o
|
|
I )\ s e
\ \ \ \
200 150 100 50
ppm (t1)

14




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

S

(0]

S
O

HO
2z,

Compound 47a

(mixture with 47b)
“n N

9680
€66'0

00€'T
A
8TV'T
9EV'T
ci9T
1291

Y

/

1202
€807 — 2\
6TT'Z

%

§SS€'¢

60L°S

1312

a2

o091
T 326

- 5.08

- 041
- 0.63
~ 0.66
-+ 295

- 1.64

wm 962
% 191

Qv 2.01

1‘v 1.00

1.0

2.0

3.0

4.0

5.0

ppm (t1)

§G9'0L
8v.'0L

G19'8/

TEV'6L

990'9TT

28LLET —
e€v0'8eT

veLv0C ————
[ATAVAV4

9EV'ETC
[/

S.0vTC

100

150

200

ppm (t1)

GGL°ET

88T

G2T1'0C

PYT67 ——

S6867 ——

86€0€
TEBTE
§877E —

G8G'¢CE

2¢SSve
[/

SY6've
ove'Se

650'9€

0cT'LE

86201

005'Tv
[/

619'TY

veT'ey

\
15.0

\
20.0

\
25.0

\
30.0

\
35.0

ppm (t1)

15



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

o]
~
<t
o
c
2
]
o
S
o
o

8vCT
28¢T
12T
vre'T
29T
8EV'T
ELVT
T96T

€e9T ——
T ——

=

GE8T ———
8T ——
08T
088'T
Y06'T
vI6T
g2ee

A

8TT'e

1093

)22

4.0

5.0

ppm (t1)

YYSET
89T'8T
10L'6C
1500€
6€€CE
EVEVE
820'S€
161.°'G€
296'6€

cES'TY

\

S0v'0L

282'6L

908'STT

66SLET

S0v'L0C
8G0°€TC

50

\
100

\
150

\
200

ppm (t1)

16



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

HO,

Compound 50

= } 1.09

3 3.04

w 1 3.08

- 1.06
— % 335
2.00
2.12
2.13
2.03

T 194
F102

—= F100

20

5.0

6.0

ppm (t1)

1Sv'vL

8¥8'¢1c

A Y

\
100

\
150

ppm (1)

gecve

29c’le
N

89¢'L¢C
162'8¢

SLT6C — —

€0TTE ———_
695'TE
28L'T€E

6€9°CE

689 ——M —mm—=

e

vevey

\
25.0

\
30.0

\
35.0

\
40.0

ppm (t1)

17



