Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Information

for

Synthesis of Polysubstituted Pyrroles via [3 + 2]-annulations of Aziridines and p-Nitroalkenes
Under Aerobic Conditions
Shaoyin Wang,™* Xiancui Zhu,* Zhuo Chai,” * Shaowu Wang”**

" Department of Chemistry, Wannan Medical College, Wuhu, Anhui 241002, P. R. China .
*The Key Laboratory of Functional Molecular Solids, Ministry of Education, Anhui Laboratory of
Molecule-Based Materials, Institute of Organic Chemistry, School of Chemistry and Materials
Science, Anhui Normal University, Wuhu, Anhui 241000, P. R. China.

S State Key Laboratory of Organometallic Chemistry, Shanghai Institute of Organic
Chemistry, Chinese Academy of Sciences, Shanghai 200032, P. R. China

E-mail: swwang@mail.ahnu.edu.cn. chaizhuo@mail.ahnu.edu.cn

Table of Contents

Copies of "TH NMR and PC NMR ..........coocovviiiiioieoeeeeceeeeeeeeeeeeeees e S2-S24

S1



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

Copies of "H NMR and “C NMR

000°0-—

1L9°1—

Fo001—

969°9—

090°'L—
6IT'L
mqm.hM

0SE°L
NR.FW
60t L
£Eb'L—
oL
oL

00L L~
oLl

S0l

—96'9

8E]

=00t

i

6.7

7.1

75

7.7

/ \

ZT

3a

\—

Firs

1.0 0.5 0.0

1.5

4.0 35 3.0

4.5

10,0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.5

t.m.cn
:..xu.__n .__.W
YLl

oUsol—
10T°sT1 1
$65'9T 1
L9FLT 1A
€99'LT1A
FrOTRTI~F
8rT8T1
6Tl

T

£08'0€ 14
ELITTET
SIFSEl
OFSLET
e

TRO'981—

10TsTl—
P65 91
___.c_...__.m_./
meé.nm_%ll
FHOBTI~
8PTRTIT
TH6T1—~ -

126

8

LLEBTI~F = = —

xv.c.mm_\-

SIFsel—

OFs'LEl~—
HO'BET—

134

_——

136

b
A
138

©)

ZT

/ \

3a

5

T T T T T T
180 170 160 150 140 130 120 110 100

T
190

S2



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000" 0—

SOL1—

0091
LTH9
05991
S18°97
86891
798791
SO
Ot L
#90°L
981°LA
97T L~
0STLE
£TE°L
U
68¢° L
€111
8L
805" L
L89°L
s

HRO01—

00F"9
___.M_v.cV
0599
xmm.c/
mcx.cﬁ
SIL
0L
L

981°L
9L
0sT'L

€€
SPEL—
%3.%
£itL *ﬁ

L

80S°L
ﬁxc.h%
HLL

@]
~ 2 2
—_—
— ™
B
| =
T_: b
TE_ S
\ | e
= Tn: <
HeeT| T
L e
~
F169 ] =
=
|2
—s0'z
L =
z

Fooe

Hfm:. |

£6°0
'l
6T
169
s0T

fo

0.0

0.5

Lo

i

0.0 9.5 9.0 8.5 8.0

10.5

LLS'PS—

9LE 9L
000°LL
&mw..__..__.\.

69601~

Bro¢y

LYI'sTl
L9R™9TI
EER°LTI

LSE'8TI
1EL8T1
e ral
6F80E1
clo0El
86601
PLFLEL

CLILBl—

966'FT I~
LYISTIZ

L98°9T 1~
£S8°LT
L5S°8¢1
16081 W
PHRRTI—
8P8°6T 1
68°0€ 1
zI6°0¢1
866051

LY LEl—
FIOSEl—

T
125

T
127

T
129

T
131

T
133

T T T T T T
180 170 160 150 140 130 120 110 100 90

T
190

S3



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000 o—

1L 1—

YiLe—

0859
909°9
099°9
£66'9
6l0L
690°L
£60°L
9L
09g'L
13 WA
£9E°L
66HEL
rL
EHtL
18¢°L
S08°L
00LL
Yoll

LIT0l=—

08§79~
909'9—

09297
GlrL
m@:.hﬁ
911 .hk
097" L
66EL
mmw,hw
18F°L
<0< .hV

00L L~
yTLL”

/ \

ZT

3c

74 72

8.0

6.8 6.6 6.4

7.0

7.6

1.8

By

Fist

Fest

SR'E
£6°¢

ﬁm:.m

0.0

0.5

1.0

3.0

35

4.0

9.0

9.5

10.0

10.5

(S

h.__.m.o___.
:cc.___lhv
£TFLL

1Zooli—
IwTeEl—

1E1°sT1
6T8°LTI
LYR°LTL

SETRTI
£S0°6L1
eeacl
HILogl

el
SF1'eEl
Lyt LE]
S90°REL
ELYRSI—

SERO8I—

1€ sTi—

ees et
LT
8ETSTIA

£s0etl—
CEE6ll—

/ \

129.5 128.5 127.5 126.5 125.5

130.5

ZT

3c

I

L

30

180 170 160 150 140 130 120 10 100 90 80 70

190

S4



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000" 0—

099" [—

fauys
9L~
0L0'LTE
vo0° L4

69y
\

LANE
9071
£57°L
097°L
TSEL]
SLEL]
665°L
€Tt'L]
SE5°L
6851
999/
769'L
oL

I81°01—

6GRO'9
Pl0°L
oL
0LO'L
POLS
PLI'L
L
€ETLS
!
oL
sieldf
6065'L
€TrL
sesidf
65S'L
999°L7F

69'L \
cl'L

O,N

/ \

ZT

FS0E

~ot't

—00°T

ma'ky

L L I B I I B B R B

A

soe
6F'c
e
00T
e

Fsot

LLS 9L
Sc,.__.hw
mm_w.___.h

5662t

0£TSTI
96°LT1
016221
LESSTI
ShLSTI

Wil
65t 1€l
6reeel

6LO'8F|—

6517981 —

9SUETl—

0ETSTI—

96S LTI

016 LTI
LESRTI

ch.xﬂ_M
#EN_%
___.m._._v.ﬁm_\
6o 6l

EIE081-F
9:.._;»._1\.
T IE1
omw._m_-\.

6 eel—

6ILLEI~
000'8E1-"

130 129 128 127 126 125 124 123

1

3

1
e

137 136 135 134 133 1

138

30

40

80 T0 60

90

180 170 160 150 140 130 120 110

190

S5



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

FE0l

-6

€8P

80T

6.7

6.9

7.1

7.3

1.7

79

L

0.0

000°0—
T0L9—
€069
m.mn..c%
8H6'0

09—  ploL
eHO'L
PATAS
891°L
BRIL~E
10TL
LSTL
Pl
99¢°L"
665 LT
WL
95tL
srL
01L L~
CELL

0L

€069

769

816°9

PIOL

r'L

690°L

891°L

881°L

10Tt

Lot

£hE'L

99¢°L

66€°L (@)

L

95p'L

8L

01L'L =

geLL 5 —

9ET0I—

ZT

3e

8071

0.5

1.0

10,0 95 9.0 8.5 5.0

10.5

nhn.cn
c:c.hhv
TP LL

67T 11—
LLI'STI
E.o,v.mL
0T LTI
1LT8TIA
01€'8T1
£76'8714
LL6'STI
106714
zE16T1
T69°0€1-
£90°1€ 14
98¢ 1€1
86471
18€°EC 1
PILTEL
0ST'LE T
L6 LE 1

T

RIR98—

LLISTI—
9La'eTl—
L —
1LT8T1
01£8C1
€76'ST1
LLB'STI
140621
ZEr6Tl
69081~
riel—
98¢ 1€1—
S6+TE1—

ISE°EEI—

Pl vEl—

0STLET—
LP6'LEl—

Cl

126 125

127

ZT

3e

60

T
90

T
130 120 110

140

T
150

T T
180 170

T
190

S6



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000°0—

099 1—

TOL'9
£06°99
$T6'91
81691
#10°L
£70°L
690'LA
891°L9
981°L~y
10T'L
LST'L
€L
99¢° L
665
oL
95111
8L
01LL
€601

o T T

-

WL 9—

£06'9
STH'Y
8H6'9
Flre
mﬂ:.hy
690°L~
ROLL
8814~
10z°L"
LSTL"
EPETi~
99" L~
oom.h“
Pl
cww.h%
fit. 5

0L~
geLL

6.7

iS5 743 7.1 6.9

1.7

19

Cl

3f

W .
{

0l

€T
8
80T

BO°1

7.0

7.5

8.0

Q9.0

9.5

10.0

10.5

E..m,ﬁ
:cc.m.__nv
£TFLL

POTO1I—
S0E°STI

865971

vToLTI

69LLT 1
#R1°8T 1)
8871
P18
600°6T 1
SPT6TI
L19621
TLS0E1
9t €14
L6tEE 1
906°€€ 14
0T LEl
016°LE14
8L6°LE1-

QL6981 —

SOEsTl—

BOS 9T~
FLOLTI
69L°LT]
FRIBTI~.
BSESTI~

SFT6T
L19°6T1
TLS0EL
99" 1€1-"

FISRTI-T
GO06T1 %

Loveel—
906°€El—

TOT'LE I~
016°LEL
BLO'LE]

126

128

130

132

134

136

138

Cl

70 60 50 40 30

80

140 130 120 110 100

150

180 170

190

S7



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000" 0—

L9rl—

699°94
888704
16799
T60° L
ST LY
651" L
6L1"LT
SeTLF
9TE LA
6L
89C°L
Lsee
80" L
CTEFL
Ly
Lot
669°L
el

WT0l—

699 9—

FE0°]

FLO'L

FT6s

FL0T

70 69 68 67 66 65

1.1

72

74 73

1.5

7.8 1.1 76

Cl
Cl

wt_._

0.0

5

wy

4.0

8.0

9.0 8.5

9.5

10.0

10.5

hhm.c___.
coo.h___.v
£TrLL

LSOOIT—
9LI'STly
LT8LT1q
RR0°8T1
9LSRT14
SOL'ST I
LRO6T 1]
£91°6T14
8057621
0 0E 1
0EL°0€1
LTEIEH
SHO1E1
SPeTEl
€0FSE 1
669°LE1
T68°LET

T

1997981 —

9LI'STI—

LTFLTIA,
880°8T1—
98T 1—
SOL'STI;
.‘.%_om_%
mf.ﬁ_.\.
805621
0r0gl
__E.c:.\.
LTE 1€
SHI€]
spezel”

Lor'seEl—

6O LEI~
TOR'LEL

cQo
—
Z

126

128

130

O

136

gy

O

T

(@]
™

30

40

180 170 160 150 140 130 120 110 100 90 80 70 60

190

S8



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000o—

A% g

0s1T—

876'97
P£6'9
08691
966'91
£96'91
$TO'L
0£0°L7
£50°L
080°L
YET L
RET'LA
79T LA
8T L
ove L]
€56
LLE L
0t L
Tir'L]
gzt
89t"L
PorL]
816°L]
68"
619°L]
+79°L
£196—

8769
«?_ck
0569

9< :.c.../b
c969¢
PTO' L~
0E0°L~"
csoL”
080°L4"

7.0

PETLA,
8STL
9TL
el
6rE'L
ATAY
LLEL— -
orL—

L

9TH'L ;i

32% cnad)

vor'Le =

81§°L _
\

$66°L,
6197 L~
vyl

ZT

/ \

Br

FE0T

F10°T

3h

74

S =<

Fooe

8971
l6'¢
S|
8T
€0

#0'T

Feso

0.0

1.0 0.5

1.5

4.0

4.5

5.0

6.5 6.0 5.5

7.0

7.5

8.0

9.5 9.0

10.0

_ﬁv..c___.
_.:E.._r__lv
ETrLL

ole =
B96'ET1
I81°6T1
+os0T1

fwarid |

£56'8T1
$60'671 4
169081
6s0'1€14
LOSTET
L6STE1
0T ee 14
169°9¢ 14
901°LE14
696°LETH

SLERTIE
F

06L981—

896'€T1—

wnm.xm_./
mnﬂ.xm.%
£56'8T1

.v,co.em_V

169°0E1~
oS0 el
LOETEL
Los'TeEl—
0ETEEN"

125

130

1€9°9¢ 1~
01°LEl"
696°LEI—

Br

/ \

ZT

3h

30 20 10

40

180 170 160 150 140 130 120 110 100 90 80 70 60

190

S9



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000" 0— IL

O Y— =0l E
Zl— Lv60 |

289 | — hmw.h L I|||"||.|J|.\
LsTL g
905", E
Al !
ISE L— -
TorL— F609 F
gt LT y
0st'L 5

@
h
199°L~. 2
[Rg L Loit b
74 < .
O = -
/ 3

1£79— e——"T 061

658'9

hm_.___./r

LSTL

90§°L

6IEL

1S§°L -

0L

9THL

0st'L

199°L

189°L

R6— T —um_. !

0.0

1.0 05

1.5

4.0 3.5 3.0

5.5 50 45

6.0

9.0 8.5 8.0 1.5 7.0

9.5

10.0

9LE™9IL
Hxx._.___.___.v
1TFLL

whm.x:_./
A o AT ]
ssrrns

16ETI
P81 .mm_%
£FELTl

SSORTI
LIE8TL
SBLRTI
FL06I
SLE0EL
RIS |
BLE'LEL
9ER'BEL
FOOTIFrI
T09'8F1

08t'981—

e €Tl—

TRISTI

£PETLTI
S50 N_N

LIESTI~~
SRLRCI—
gio6z1/

SLS0El—
REFIEl—

BLELEI—

9LRBEl—

Y Irl—

w
=

137 135 133 131 129 127 125

139

141

3i

T T T T T
180170 160 150 140 130 120 110

190

2

S10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

128.4

129.4
60 50 40 30

| 130.4
70

..

80

90

1314
S11

100

110

120

000°0— - -2
wy
el - €06'€1—
PLLO—F -
h?__‘.a.\ | = IR0 BT 1=
- <
— ) 611°8T1
o1 LU i T
98t
%_,H - SLE6T—
£66°1 .
: THE8TI—
HOL'] LS 086'871—
67T
Em_mw i
LLET el
O [ Ly’
LLS9L
-3 CS_RW
— PTFLL e
ZT o) 668 01—
Wy
] = 6EIEI—
.
Wy
I —
=
FZ 9L6FTI
r 180°8T1
L " 611°8T1
01§9— e~ - _ Feeor g £8TRTI -
8§T'L 86T L— I TFR'STI =
FIEL FlIEL - QT
i \ Lo | = 086'8T1
9EEL OFE [~ - L 6680E 1
uely TLEL~ I A = 6E1°IE] O
%WMHN 065 L — L H.. = — 26 F 2 £S108]
& SIv L | PISLE]
Ewﬂ_ LIt 690°0F
Dos:L 00s'L— ka8 [ - 5 =
Mrw L1 951 )
S L s I
8FS°L =
9L 209" — 2 L«
L£T9'L ..mc.ﬁ\ © *
2] LT9L L
7BIL 89"~ s =
90LL 90 L— e =l
L = ey
865°6— = z
L 8657981 —
S

130

170 160 150 140

150

190




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

10

20

30

25.
40

60 50

127.0

70

128.5
80

130.0
90

S12

100

10

131.5

20

1

000°0-— - =
oMY
€€rl _ I
mm_._v - T T_ 9
i i SPTHT~
e - 9897
90L'1—
LsTL |~ =
:E/ £ o .
mmm;n 656FT1
€LE'L - | w
E16T o%ﬁ% -
Liv'L :
Se67-¥ pids I | == Ta L=
bt 184 L~
S08 L~ -2 i
1£6°L— o
gssL [ LOLLEIA,
T65°L; 5 | . 990871
LI9L - LLsoL STIRTI—
T0LL~ L - w._mm stesa”
9zLL" L2 z
881 4 9L6'8TI—
=
L -
o
| o
~
A
— 156081 —
o 050°L01 CCT 61—
. L= 6564T1
59— ———t——=l0600[ ¢ LOLLT
mﬁ..L " 99081
€L s STI'8TI
068 LA SIERTI
LIFL—= 9L6'8T
i - 156051 O
150 F _ €T 1€
<05 L = STS'LEN
1€5°L Q = 17T 0p| _
cecs ] . 8S1erl > ~
T65°L] - — ™
L19°L = «
T0L°L1 ZT ™ =
9zL LA = _ =
16— Y .A _y%; |~
| o
=
=
STS981—
2

180 170 160 150 140 130

190




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

—00°L

=a0°1

—88°C

—0T

~90°C

14

7.6

000°0-—
uy—
1L1Zz—
U6,
8669~
ST0'L—
0S0°L
€51 L~
LrL—
661t/
8L
99¢°L
_am.hM —
UyL—
9rL—
8FL
el
1169 Y~
CLD C. -
ks L£9'L
STOL
0S0°L
€STL
Lt
661°L
85T L
99€°L
16€°L o)
civ'L
9L
871 _
1Sz
1ot AT
L9,
HUY H—

J
e

N

FO0E

00°L
Wm:. 1

88°C
mg.m
90T

wh@.:

7.0

7.5

0.0

0.5

1.0

1.5

4.0 3.5 3.0

4.5

5.0

5.5

6.0

6.5

8.0

8.5

9.0

10.0

el —

9LE9L
cco.___..__.w
va.r__.

FRIRI—
®FPUTI

PETLTIN
TS LTI-F
G608 LTIF
966'LT14fF
TOR'8TIF
1v6'821
£89°0¢14
19L°0£ 1
L68°1€1
£5CPE 1
HR9°FE 1
88151
£01'8El-

SPLO8I—

SFHOTI~
PETLTI

TOS°LTI~:
608°LT1~
966°LT1~"
68871

1+6'8T1 7

€R9°0€ 1~
19L0s1+"

LORIEl—

ESEPEl~
SRUPEI—
#Bsel-

£018E1—

1
M |
129

139

/ \

ZT

3l

180 170 160 150 140 130 120 1o 100 90 80 70 60 50 40 30

190

S13



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

0000—

891T—

PTLE—

$65°9
299
£76'91
(L9
S04
569
LO0'LA
££0°LA
H50°LA
9L1LA
104
9TT L
192'L
L9E€'L
TLE LN
6L
L6E'LY
LOF' L
1L
£9p°L]
8L
6lE L
Tise
$09°L1
TT9'L
679
e
709'6—

£T6'9
6769
k69

569

Loo'L~"
0L
650

671

FH0'T

7.0

7.0

9Ul'L—
L=
9TT'L—
19T°L—

L9E'L
L'l
SOE'L

LOE'L
LO¥'L-F
1L
£p'L—
S8PL
608°L
TlsL
SO9°L
e e
6L .\\x.

—66'0)

—08°T

—00°T

7.1

72

73

74

7.5

7.6

Fooe

el

€6l
@w:.m

wl_vm‘.z

08°C
mﬁ_:.m
00'

ww:d

9.5 9.0 8.5 5.0

10.0

I81°1H—

SOI'ss—

LLS 9L
E_c.hhv
YIriL

el —

:r__..mm_l
c:m.___.ﬂ_
TCELTL
FOR'LTI
I8L°8T1
£66'8T1

LEI'SEL

LL18s1—

9SL981—

orrst—

100°LT1
SN_E_M
wsLel-;
vos'121 7,
18L'8T1
£66'ST1
9950617
L6L1E]
STE'1€
9LIPEl—
pLESEl—

LFIREl—

126

131

136

ZT

3m

10

20

60 S0 40

0

80

180 170 160 150 140 130 120 110 100

190

S14



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

O 0—

LEY'[—

0s1'e—

87699
+£6'91
(56"
956'91
£96'91
FT0 L
0£0°L1
£50°L1
080°LA
PET LA
8§T'LA
T9T'LA)
PRT L
e L
£5eL
LLgL
TOr LA
L
9z L
ROt
ot L
8157
SO5L
619'L1
rToLs

T

3

w

£19°6—

BT6Y
swﬁo.c/
cmo,ck

£96'9~E

0807 L7

881

Fl6'€

6.9

7.0

7.1

PETLA
85T
9TL7
871"
6FLL

%m._T/.
LLEL—
worL—
WL

ozr'L

zﬁq.___..m
bovL
RIeL

S65°L~,
619~
+79'L""

Cl

-
=

ZT

FsF'l

8T

FE0'T

0T

3n

73

T4

wry

T.6

1.7

Fooe

Feso

)
wi

6.5 6.0

7.0

wy

9.5 9.0 8.5 8.0

10.0

oS 11—

hhm._:_.
:EH.FW
PIrLL

1LO8IT—
01F'LTI

SISLTI

789071
1T8LT14
6118214
868°8714
088°0¢ 14
680°1£14
1€6'1€14
PorTEl]
666°TE 1
pezeel
6Leseld
910ge1d

SRSORI—

o_.w‘hw_
m_m.hm.u.w.,
TRYLTI
1THLTI %
6118T1
xox.xm_.\

FOPTEl~
666TE 1,
PETEEI—

OLESEl—

Cl

131.0

/ \

ZT

3n

180 170 160 150 140 130 120 1o 100 90 80 70 60 50 40 30 20 10

190

S15



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

T
0.0

000°0— -
L " o
0LL9— [ o F S 9LLSIL
- L =
TE0'L L= 9LE1TI—
EEW £ |
L1881 — $T'L~ r —
LSTL Ly
LRTL~E L =
glg n..\.u [
6Ll - N | Oxw.urﬁ./.
861 L~ L e SORITI~
1zs'L" G _ £6L°$5— 187°LTI~
L2 L2 STO'LTL
STLLTI
LELI~ L 0£16T1
5 wy
09LL" - ..un,. [ e 007671
9L§79L

cé.oﬂ.\.

000°LL L66'0E1

4.0
b3
ol
<
~
-

9e0°y—

8S0HE[—
TI6PEL~
L= .ﬁx: esel—
: 9LEITI
- 68+°971
[ S9%°971
I8F°LTI SSEREI—
L= STOLTI
0LL'9 STLLTI

4.5

5.0

6.0

i 0£1°6Z1
0L )
501 - 002621
8TI'L - 9P9°6T1
LSTL 0 o L660E
L8TL ot 8s0'vEl
SIgL (4 TI6TEL
6EE°L = H\."n“ - wesel
_ SSE8E1
8
%w.m‘\\. e} k. ¥ & £86°56 1 —
o o
LELL
09L°L "
— o [ o
ZT
- ™ | =
=
| LST981—
>
O— B

1.0

i

2

30

124
40

127
50

1
60

133 3
80 70

90

6

100

S16

110

139
120

30
190 180 170 160 150 140 130

200

210

220



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000°0-—

099'1—

6LY9—
£90°L
65T°L
TIEL
nxm,hv
mﬁ..h*.
S8FL
g r.c.h*.
BLYL

LRT01—

90L—

65T’L—

YL L~
LEL
P~
S8PL

989~
8LYL

FY9T'1

Folt

181

1.6

I

£6°0
sLS

/ \

ZT

Cl

a9zl
6l't
181

§ =

6.0

6.5

7.0

9.0

10,00 9.5

.5

10

nhm,oh
:_.x:hv
£TFLL

ITT01T—
IFTEll—
1E1°ST1
6TSLTL
LYW LTI
RETRTI
L6t
Teracl
HL0gl
18oer

8FI°6El
LFFLEl
RO0'REL
ELPRSI—

SRRO8[—

1e1sti—

ezsLz
LTI~
SETSTI,

£06Tl—
CEeell—

@)

—
=

ZT

Cl

129.5 128.5 127.5 126.5 125.5

0.5

o e

3p

180 170 160 150 140 130 120 110 100 90 80 70 60 5 40 30 20 10

190

S17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000°0-—

riol—

SEL9
x___.:.___./
BETL

66T°L
BTEL

Ly'L
x&...__.W

01s°L
S65°L
€L

LFIol—

BLOL—

RETL~
66T L~
STEL—

vt
B6t L~
o1sL

S65°L~
€291~

~L6'9

—6¥'C

—LY'T

=907l

7.0

Wi

Cl

/ \

ZT

Cl

3q

|

L

L69
oF'C
L9t

Wﬁ_. I

%x:._

-

-

-

0.0

0.5

1.0

6.0

6.5

7.0

10.0

10.5

cnn.cﬁ
:S.hnw
ETrLL

LTLEl—
9SL 9T
L9S°LT]
.ﬁ.hﬂw
LIOSTI-F
LO1'8T1
8TEHTI W
999'62 14
168°0E1-
FSLOE 1
LOF 1€ 1
108°1€14
8S6TE1
9¢8ee 14
LPEPE1
Pe6TEl
zeoLend

BOFOR]—

9SL9TI—
L9S7LT

cmh.hm_M
LIOBTl—=
LOT'8TI /

8TE6ll—
999°6T1—

165°0€1—
tseogl
L9V 1€ 1~
108°1€1~

REOTET—

958°€€1<”
LPEveEl—
FSOFEI

9LEl—

[
<]

)

132 131 1300 129 128 127

133

kil

-—

190 180 170 160 150 140 130 120 110 100 90 R0 70 60

2

S18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000 (0-—

968" 1—

StI°L
SETLAT
Lo¥'L
¥ w..___..n/\.i.
£85°L
STO'L~

Wiy
\

c.cm.x
foa0y

£rRe—

180
el
SST'LA,

Lo L,
FISL—
e
T8 L~
HLL"

906" L~
8T6° L

;

0L

i

8L

FS0°1

~86"1

7.0

T4

7.6

7.8

RO

@) S /
- -
/NH &

Foot
Ws_._,_
oF'l
SLb
o'l
*‘xb._
Frot

—lg._

9.0

9.5

10.0

69S9L
_._._Eu,__r_../.
ITFLL

9TT9T1
LFS9TI
TT89TI-§
SO0°LTIE
STr LTl
£L9°LT1
PRLLT1
LESSTI
086'8T1
SI+6T14
875°6T 11
TLL6Tl
901°1€1
L1 1€1
STHEE1
0THSE1
125°9€ 1
806°LE1

g Ml

P98 —

PSLSTI
9TT'9T1
L¥E 9T
TIR9T1
v.Q._._.hm_._r
STFLTIA
ELYLTINE
LESBTINE

086'8T1+
x;.a:w

RTE6T1A

TLLBTI~E
901 1€~
[TINTES

steeel<”
186°pg1<"
OTrsel-—
126°9€ 1~

806°LEl—

128 126 124

130

/ \

ZT

3r

b

60

T T T T T T T T
180 170 160 150 140 130 120 110 100 90

T
190

2

S19



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000°0-—

o o

069'1— =
- ZT Y
— (e2]

IeL'e—

0559,
LS9
soL97
LOVLA,
85T L~
€rEL
99¢°L
ZIvL
SEvL
8SH'L
96t°L
€T5°L
€69'L
91L°L

£o0nl—

08879~
LLE9"

SOL9—

LrL—

86T'L
mwm.h/
cﬁ.,h/

Tir'L
& m.w.hy
xnﬂﬁ”\n
968"L
mmm.h.\-

£69°L~
9ILL—

N -

F8L'1

=160

ik

—t6'0
FEL'L

181

681

70 69 68 67 6.6 65

A

7.1

7.2

75 74 73

78 1.7 7.6

f

%cc.m

06’1
86'0
L9¥

00°1
SRl
mmﬁ:
10T

L

0.0

0.5

1.0

1.5

3.0

35

4.0

6.5 6.0 5.5 5.0

7.0

ORTE6—

.uhw.ch
cac.th
£THLL

RSO0~
6OLTIH—
660°5T1
S0579T1
06L°LTI
LSO'8TI
0006t
FEO6Tl
91F0el
606°0€1
908" 1€l
06F el
S09°6E1
186'9¢1

£LT—

LRYSR[—

66o0°STI—

SO89T1I—

oo
LSO'STI

0006217
PS9°6T1~
9IF0E 1~
606°05 [~
908 1€1y

06t trel—
SOvsEl—

18691 —

/ \

126

128

130

132

134

136

ZT

3s

O—

60

130 120 110 100 90

140

S20



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000 0-—

8E9'1—

w9
THYL
RO1°L
£sTL
08T°L
LSE'L
0RE'L
9IrL—=
ssvidf
675t
Soct
6OL'L
tELL

oF0rol—

L~
801'L—

€ST'LA
08T L—
LSELA_
0BE L~
9Tr'L—
sepLs
68 'L—
sssrs

60L L~
EEL'L~

7.4

A

PR 5=
- £8P

— 9€'C

S LS'L
€6'1

¥ J 0T

0.5 0.0

1.0

6.0

6.5

7.0

8.0

8.5

9.5 9.0

10.0

x___.w.._r__.
Hxxv.hnv
FIFLL

9£€°01 1—
8677
0z1°9z1
908971
860°LT1
SLYLTI
LT
S618T14
10£°8T1
PrLSTI
9L6'8T14
FIL6T1
866621
zevoe 14
Hos'se 14
6189¢14
6FLLET
6hE ORI
L8LEP1

0L 98—

86LCTI— -

0Tretl— -

Y0 9T1—
ROOLTT—

SLYLTIF
o)

<61°8T1—
10e821<
PHLST I~
OL6RT ]~ -

riLetl— -
BOOGTI— =

CERDET—

T

/ \

ZT

3t

Ph

150 170 160 150 140 130 120 1o 100 90 80 70 60 50 40 30 20 10

190

S21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

7

7

133 131 129 1
60

70

80

137

Pelione

S22

000°0-— _ L5
S8T'STI—
W
00L°9~, I L6L9T1— -
CNF.G:‘: = & [ m
Sl 0°E [ o 108'L21~~
2 B Eo_ﬁm_.\
L = LOE8TI
A - 666871+
L2 LS SLYGTI—=
$80°L— Fsos F LILOSI—
Wy
i M oei .
_..w..e..h./ B SIS I€1~
tSEL _ $€6°16177
LLEL L -2
WL
cmw.n% P W
8L — Fels [ LLUHEL—
NQH% F
oL [ @ -2 . S8T'SEI~
t e SLS9L 608°SET~"
[N r - WWNMM.W
9L FTh . 24
[~
(=]
F e USLEI—
250
wy
00L9 =
9zL9 _
£5L9 - PCTI
S80L F & 508
oL Y LUL# N L6L°9%1
PSEL \ WE - = 108°LT1
bLbie 80 L06°LT _Z ==
B s o, westf -
sor 9T 666'1
MH.__”M - SLYBT
sy L2 LILOEI
€1LL S18°1€l
9ELL L - 8€6'1€1
(@) M od C8TSE "
608°SE1 @)
| o TUSLE]
= > 5 = €18 T9I—
@ L a €51991— —
= ° ZT @
—_— —
€6T01— . Ik Foor |
N = 17$°681—

170 160

180

190



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

000 0—

PEL[—

1049
0L0°L
<L
0rL
681°L
£STL

LIEL—=
TrE'L
S6E°L

£rL
FILL
LELL

e nn—

10L'9—

0LO°L

LAy
£91°L~,
681°L—
€T L~
LIS L~
WL
865°L7F
cri)

FPIL L~
LEL'L

ZT

. ~
FL6°0 | 5
HHLO [ e

!
o
F88E
wy
o~
|~
oz T
o
F o~
ﬁ

3v

Eieo

wz:._

1.0 0.5 0.0

1.5

4.0

4.5

5.0

5.5

6.5 6.0

7.0

100 95 9.0 8.5 8.0 7.5

10.5

cnmdh
Hxx:nv
£TFLL

£9F011—
PeT'ST
PER'STI
TLwotl
PERLTI
0£F'8T1
ss0etl
£EU6TI1
LE90EL
6801
lor'sel
LIL'SEL
LEL9ET
£60°LE]

FEOE8l—

PSTST _.\
PERSTI
US9TI
PERLTIA
€8T
mmo.oﬁ.,/r
£49'6T1

LE90E]
868°0¢ #W

orsel—
LILSEl—

LSL9E1—

fo6°LE1—

T
127

129

(@]
Br

ZT

|\
3v

120 110

130

160 150

170

S23



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

0L9'1—

FLey—

Q0L 9~
SE89—
69T°L
FoCL
SLEL-F
6IFL
et
LiFL
FO9°L
S80°L

BIOOI—

/ \

v/ O

ZT

3w

e Foori
N

lj H‘:m-.:
5

Foo'0

——— e ———

w6

i

) €1

—

0.0

0.5

1O

1.5

6.5 6.0 5.5 5.0 4.5 4.0

7.0

LLSOL
EE.RW
vmv,hn

180°6Z1
S816T1
LBLOEI

mm_.mm_!.
mno.mm_.\.
9tTLEl

£EESPl—

PEITSI—

6OTLI—

SROSTI—

868°971—
0s1Lzi
120°8T 1~
1ST8T1—
180°6T1

S816T1 A

L3L0gT—

celsEl—

£L6°SEl—

9ET’LEI—

136 135 134 133 132 131 130 129 128 127 126 125

137

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

190

S24



	ESI
	ESI-2



