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

Supporting Information

One-pot synthesis of pyrrolo[1,2-aJquinoxalines

Aiping Huang,” Feng Liu,* Chunjing Zhan,” Yanli Liu “ and Chen Ma***

School of Chemistry and Chemical Engineering, Shandong University, Jinan, 250100, P R China, and State Key Laboratory of

Natural and Biomimetic Drugs, Peking University, Beijing, 100191, P R China

Single crystals of 5e and 5g suitable for X-ray crystal analysis were obtained by recrystallization from a
hexane/CH,Cl, mixed solvent. The diffraction data was collected with a Bruker SMART CCD diffractometer
using a graphite monochromated Mo Ko radiation (A= 0.71073 A) at 298(2) or 293(2) K. The structure were
solved by direct methods with SHELXS-97 program and refinements on F? were performed with SHELXL-97
program by full-matrix least-squares techniques with anisotropic thermal parameters for the non-hydrogen atoms.

Table S1 Crystal structure determination of 5e and 59

ICompound 5e 59
Chemical formula C1sHi3FN,O C1oH16N>O
[Formula Mass 292.30 288.34
Crystal system IMonoclinic [Triclinic
a/A 8.023 9.032(2)
b/ A 15.891 9.319(2)
c/A 22.670 9.925(2)
o/° 90.00 38.946(2)
/° 97.96 73.298(2)
/° 90.00 65.822(2)
Unit cell volume/A® 2862.5 725.2(3)
Temperature/K 298(2) 293(2)
Space group C2/c IP-1
INo. of formula units per unit (8 2
cell, Z
INo. of reflections measured (12000 6179
INo. of independent reflections 3301 3244
Rine 0.0231 0.0201
Final R, values (I > 20([)) 0.0495 0.0563
Final wR(F?) values (I > 20(])) [0.1248 0.1758
Final R, values (all data) 0.0772 0.0787
Final wR(F”) values (all data) [0.1443 0.2001

-S1-



Bruker AV 400 HMMR in CDC13 at 300K 20110107

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
Huang 148

This journal is © The Royal Society of Chemistry 2011

5000°0 4 E i
y HITER
[
. 3
=3
[~ [HEEET
mﬂﬂn.#lli. 1 )
TPPE"T T BIT0'E o ——0
0z9E"T — | w
-
65720~
Fa 6L'ET —— — —
o~
L w
o~ 1
96 "SE
} PTOE —= —— S— —
< 2E'9E —
| =
B 9L -
! ETLL )
Fea EE LL |
| mw..‘.nJ”
LERE
Le SETETT
R L £S5 ZTT -
1892 %
6SEZ ¥ — . BEUELT o
8EQE 'y — — 0000 LLTETE
STZE'¥ ¥ | - E—
1] - -
L=
w
|«
w
L 2
P59 - @
SZE9°'9 /
6PES D ) -
TEr9 9 w 1
SLSTL - b }
€89t L ) —— ——®1ZE 0 S
9BLT L
SBBT L
EL6T L Le
T00Z"L
9902 "L — e T
€012 L
mama.hx M __ e —
EZBE'L —/ O = — o
GT6Z L~ o
5009 'L ~ L _
ERDG L = | =
ZLO9 "L — o
6010 "L
na«o.hu__\ |
LareL ] ! |
| = ! |
! I
| z1 551 -

& 50 40 a6z 10

70

-S2-




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Huang_ 147 Bruker

AV 400 HNMR in CDC13

at 300K 20110107

— 4.2321
- 4.,2128

——
CT—— 41923

_—1.8140
T — 1.7950

.0001

1.7756
1.7567

_"‘h\'_l

1.0673

1.0487
~ 1.0301
- -0

i
o

3b
Mmoo = = I. = ___.,-J‘-—ll‘f\_ i
T T T T Gl e o T T ¥ T T T T
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 as 3.0 25 2.0 15 1.0 0.5 ppm
[ \ ) | ,
{n m o .oH (0 ) =1
g LI % = e 3
e g 2| |
e | =1 o4
& SHwmy T
b pobe g e kol som = T
a EEERE nn e Ll [ = ]
= HAaRdddaad a2 ] S = B R
[ Vi, '
W |
ro—
BAaL By 347 33915
= !
e ¥ o
T ety
[ e
=] T 3
Jiry— A
m A s o
N = xameo, 43 o
@ = Feine 0
= Pt
F Va1
-~ B 088 wear
- 4.8
I 5.08500308 s
3b = H -lim;: -
: - 168, S5ITERE max
- s
= 1 l': e
" .-
[l L [
S = L S T T T rery r T T T T
180 180 170 160 150 140 130 120 110 100 50 €0 70 €0 S0 40 30 20 10 ppe

-S3-



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

Huang 149 Bruker AV 400 HNMR in CDC13 at 300K 20110110
NSO OON NP OO NN ONN A @Y o™ oo o
AN OAH MOV RNDTOMANOIOoOCOWO YD Ll on -]
DGO D A e DO AR DDOAN D@D ™My - ™~ a
BE5LUCEeaRANRANNNANANNSRRE 3 b 2
D e el o e e e N S R R R ] Ll e
Lo ! 1 ) 1
el e = | ‘1\."
| \
o
| "
M —<
3d
|
|
W v __L__ — S EER ey B 1 EST SIS SEUREE: | S
oo K R R A 17 SO T T T T TR PR e Znarydl iy 2 i T -
B85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0 ppm
1 11 |
| | /
|éLu$ rllr-:ns\! ;,.“\ ol '.gla
Bl2l8| m 5 i 12 g
Pl‘*"&ﬂ. = e =@ Al
] |-—1|-—1: e | ™
= N et -0 N ]
-] R OBV ONM o ™ =3
i 5 b b oy = g g W
! g Smdag ¢ 8 7 BRUKER
| K'\\'I, ( \V/ |
! NI WA i B
g e
T 3
f= i
T “——
Lars 20010503
Time ™ 2.4y
Tirece H
WO momee,
| L
-
" = :
=
@ viches
-~
=
-
3c -
X
i
™
-
v
b
T 100
=4 -
e cpgmL £3
croonas el
o s
s D B0 Lk
L2 14.26 &8
i HE=
sicd 400, AWLA00S MR
[P T p—
i 100, 417008 s
L ="
b4 .
n 108 we
w "
L 1.40
| L -‘l . A
T b | T T LR T T T T T T s 3 T T T
180 180 170 160 150 140 130 120 110 100 90 B0 Y0 60 S0 40 30 20 10 ppm

-S4-



at 300K 20110110

Huang_ 151 Bruker AV 400 HNMR in CDC13

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

ppm
R
2
1

3310

£000°0

10D, G 3TENE Mz

W iaang 2811108
e
mocng

T T
0.5
Cucrant. Gata Faranmias

m,m.m. mnmmmmmu:unmmm

00° 0~

— 5900 1
= | g B200°F 18768 —

[l
1.00 W
a

L0

0

20

Y~ e————

TETET —

@
=
-1
=
e e e e e

VNV
:

PE"SS

at

n_.....wm.
< 500l —=
LE“LL

100 90 80 70 60 50 40 30
-S5-

110

izo

EESL'T

sz Z1t

DE ETT |rrr|/,r.

-2 10°511

PROGTT
8518 1872 —
b 05 PET —— _—
£026 -2 6602t —

5
5.0
\
N
=
&
ruker AV 400 CNMR in CDCLl3

=
ﬂfﬂL
(
\
gg
LH nl\mﬁ TRam O .

"
a2
=
o

e e e e e e

2891 -
ozLT © —oue-
LE81
£102
Zroz
:11 .14
5552 -
— FEBO'T
SPLE Lw _ggei0 0, =
£682 ™ —bsso't
€26z = 500571
5255 : =z
168 -
885 ]

180 170 160 150 140 130

150




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

Huang_150 Bruker AV 400 HNMR in CDC13 at 300K 20110110
RIS RNARNEYESARYEReERAT & g
SE2BECARBERENNNREENEERERE 7 2
B o M N T 1 e
LLLLLL iy

|
o)
0
N Nﬁ(
e
. L_J-__L '- i R
RADCDLEL 0 i s SAT-DNEEAY ST B Ry AASaThtulie (Tt DAERTD BASIITLERS JE AT ERE T M R (L T 2 T T T [ ALY § SAAM EAm o
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
A f“ i /|
sla s} &
Faf 8 &}
CHE 1=l o

155.83
77.34
— 77.02
76.70

ahGuR
\/ LePS)

taE ilatie
[ )
haoe '

——— 45,00
— =0.00

TP - Aomeieitis Pacsasters
bwte_ LTy

- Pracessing paranscars
aTea

108, ELETEND ey
=

N :
"1 1 | .

T T T T T T . + -
180 180 170 160 150 140 130 120 110 100 SO 80 70 60 50 40 30 20 10 PP

-S6-



Bruker AV 400 HNMR in CDCl3 at 300K 20110110

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
Huang_152

This journal is © The Royal Society of Chemistry 2011

00000 ———
_

H

i

..

pmct
E——rs

£ ST

Curpers Patn Farstars
Sansg_tha 118330
1 - heguinitien PrresscaT

1.0
)

=

Timi™
it

Fazbar

£
i

Datr

1.5

0070 — =

25

EF'EE
£896°

umwm.mw ————

e e R M e e e

L¥EE" — T

L1

66°Z0 —

J
T
3.0

35

96 6% —— -
85 88 —

=

4.0

B A e L

L L
I
4.5
III
B
H
"M
mno
R
|
A\
\/
W

5.0

55

izo

an

6.5

T
6.0

-_
. J
I..n.mmmau wm.onn. W w
VEGE T

OCH,
OCH;
T
7.0
o
&
-
Z
o
II
\
1

= _. |n 1E8E°T rE'EST ——
_— == 65102

75

J [ —EZ86° 0 Q, =

Te— | = 0000 T @
|8 a4

3t
8.0

o]

e\

&

110 100 a0 80 70 &0 50 40 30 20 10 ppa

140

150



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

Huang_153 Bruker AV 400

5

CDC1l3 at 300K 20110111

@.0000

8.5 8.0 85 55 5.0 4.5 4.0 a5 30 25 20 1.5 1.0

fd] YA @DToNVN~OoOONT
- FOARANETON TN muo
n WHoG@Mm MM @Tmnm 3
w MM O N NN NN Ao [
- e B e e e R e R R ) ~ -
| 1
// .

o i
-

T T T T T g T
190 180 170 160 150 140 130 120 110 100 so [:1s] 70 60 50 40 30 20 10

-S8-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

AV 400 HNMR in CDCl3 at 300K 20110112

Huang_155 Bruker

L
—
ppm

wea' o —— ot

1.5 1.0 0.5

20

is5

4.5

5.0

Le
o

e

I/

Ll
N

L

L
3h
8.0

-
o
m
o
-

|

|

|

o]

og’
O

L
S —

g

.
o™
s
1

RSOt S L P DL LI S SE LV I I v

180 170 160 150 140 130 120 110 100 g0 80 70 60 50 a0 30 20 10

190

-S9-



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

3.30M
- 2.5082
0.0000

"T/ 2.5009
2.4965

5 ] )/ IR X

50 45 30 25 20 15 10 05 ppm
RV
TP
=1 A | 8
g8 EE SRS
=1 Sml |nc|=~
biles 3 I A s
- WewrrHd=2onNOAN TN O
=] W
38 ~Adnmadddqacdns axapd
e wacdceddedcasd 200 toaax
™ NN NN === ]
R LR G L b ks $58R3 BRUKER
X J

F3 . Aouisibies Faramatar
Tata 0116131
2" 18.34

= zgee
o = a5
soLvENT mea
\ = T
N & o 23086, 814 Hu
Fioars 1, 365810 He
a 13664734 seu

3 3.

o i
u.

ne
™
o 220000000 amc

il 0.93000000 see
ma =

3
e £t
= ™
"l 1.05 mame
w 300 8
= 100, e33s3em bma

158 G1ITREL WHE
Y

1,00 nx
©

L0

T T T T T T i T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 S0 a0 70 (1] 50 a0 30 20 io

-S10-



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

Huang 158 Bruker AV 400 HNMR in CDCl3 at 300K 20110331

0.0007

3

2.0 B:E 8.0 TI,B 6.0 55 5.0 45 4.0 35 30 2.5 2.0 15 1.0 0.5 0.0 ppm

7.0 6.5
| ;
3 fge B3
Bl BFE| EB
B O 1

AVANCE 300 C13 20110228 bhap huang-158
B R

i

3

[P i ' [PPSR e ———

eree . . . e
170 60 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

-S11-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Bruker AV 400 HNMR in CDC13 at 300K 20101207

Huang_131

Y0000 =

LOBS T —

VLoY T ——

S

e

b

T v

e e

T — o000 &

=
™
pr
|
o
o
3

hap

20101221

300 ci3

AVRNCE

ppm

20 10

30

160 150 140 130 120 110 100 90 20 70 60 50

170

-S12-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

o

"
33ten

ibt_GTIeen
]
]

1,90 W

Huang 156 Bruker AV 400 HNMR in CDCl3 at 300K 20110113
CaNErEnGEIRane o 2
NOEr-NTNOOD AN & o
HFERANARNRASERR = ot
AP B L JRpCRCH N - s
T 1
\N\744
|
[s]
D~
N N Me
3
f
X Sy | AR i ) T T AV . ) L
T T T T T T T T T T T T T
8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 ppm
| | || I|
[:I |:=: I 2|
= = I 18|
| -l o =]
b Ml | ]
o OrMOODC-DONADD
~~ RFN AN ARO MMM N - oD ™~ k=
a SCoB MmN~ SN nn L in 2 m
55  fansd88agnggg EERE 8 * B R
W\ (PO
' \/ | ’/ 2’
1 [
‘ S e
‘ ‘
o
<
N N Me
3
N i
| :
L] anicirlit
‘ [——
[l =
| | =
[ |
{30 T Mkt T T T T i T T T T T R i
190 180 170 160 150 140 130 120 110 100 a0 B8O 70 (] 50 40 30 20 10 PR

-S13-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Ej:>__4L—Td

NO;

AV 300 H

2010111% hap Huang-116

2.500

=0.000

Py - [ e T T
9 6 5 4 3 2
(@
e
AV 300 H 2010111% hap Huang-116
o
2 8
n -
0
am
M M—Tol
NO2
5a
— 1
T T T T T
6 5 4 3 2
@
|

-S14-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

Huang_130

W
o
0
e
~
|

Bruker AV 400 HNMR in CDC13

6.7858

at 300K 20101206

—— 2 4728

0.0000

1.5 1.0 0.5 2

- .5
| |
L A
o 2
= g
ol s
F mAen e e e @ o
- N NEAMADEM MO TN 0O a o
. LN Mo~ = " =
“w AMMAODeTeNODTE - g ‘ " . (=]
3 AOMAARIIIRREZZa K “ o an
L e R e R R RN o o o in o o
(g ! JJ) ) | L)Q
| \ !
| \
| 1
Current Data Paramesters
TAME Musng_130_101206
EXENO 2
PROCHO 1
¥2 - Roquisition Paramater
Date 20101208
Time 18.24
TR _—
0 FROBHD 5 mm PAHEO BE-
E\)_« gc30
™ £5536
N MN-Tal sOLVENT [
HE 15488
i 4
NC- W 23980 814 He
FIDRES 0.368518 Az
A 1.3864756 mec
RS 813.7
5b b 20.850 usec
DE 6.50 usac
™ 01.2 K
Dl 2.00000000 aec
dit 003000000 ses
™0
CHANNEL £1 ssemmems
HuCL
P1 7.50 usec
Lt 3.00 db
a0 1006278258 Ms
sesceses CHAMNEL £7 =sssmeas
CEOPRGZ waltals
wicz 1=
pepo2 80.00 usee
PLI2 1133 d
| PLE -4.00 dB
| apa2 4001316005 Mus
F2 - Procassing pArAmetecs
ST 32768
P 100, 6127645 MEx
WO B
ssa o
\ | 1B 1.00 Mz
| ) : °
| 1.40
. F—— - =
T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 80 70 20 em

-S15-



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

AV 300 H 20101130 hap Huang=-126
®in M - ] w» 2
rrer e . - - =
e o e ] o ™ b
N | |
' / = ‘
L
N [}
e
M N—Tol
CN
5c
s 1 = — I e
i} T T T T T
6 5 4
3 1 0 ppm
=
e
les
N HEEOAECAMANO e <| :: ,
o DAMNBDOUNONNONDO W - o ”
- uia]n'.inim'wim'.-in&riﬁééo' i " gB R
i pEonanaadadanns ~RE H e
= \/ L)
Cussent Data PACARStars
HAME Huang_L26_101201
EXPHO 2
FPROCHO 1
¥2 - Aequisition Parameters
Date_ 21} 01
Tine 17.53
INSTAUM apact
o FRCBED 5 == BARBG BO-
PULDROC 29430
\ ™ B5536
== SOLVENT coell
M N—Tal N8 16288
DS .
st 23580, 014 Mz
PIORES 0.365018 Mz
g 13664756 sac
RG 1023
CN oW 20, B50 uses
pE _80 usec
Bc = 301.4 K
o1 2.00000000 sac
411 0,03000000 sec
oo 20
smz=zz== CHANMEL f1 sssssece
KuUCl
Bl 7.50 usec
PL1 -3.00 48
aroL 100. 6228298 iz
m———m——— CHANNEL, 2 ss======
| CPOFRGY waltzlh
moc2 11
PCFD2 80.00 uses
PL12 11.33 db
BL2 -4.00 d8
sF02 400.1316005 M=
| ¥2 - Froceasing parasetars
a1 327
| aF 100, 6127649 Mz
| WOW EM
| B8R ]
LB 1.00 B
1 | B 0
l | ] ve 1.40
T T T T T T T r T T T T T T T T T T T
160 180 170 160 150 140 130 120 110 100 90 B0 70 €0 50 40 30 20 io ppm

-S16-



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

Huang 128 Bruker AV 400 HNMR in CDCl3
MOMMNOINODS e @-NOdm
BOLMOWANEMDeE OMD-oo
Ce AR EAAOOONUOrMAES~O
b Bt et - B Rl R P N
o A A e N RV BT

Tt o | )

w0
o
o
w
@
o
-3
n
-
-
3
w
o
a
m
n
n
a
=
n
-

— 77.35
77.03
76.71

=

|
| i |.Lui“ J

at 300K 20101206

— 2.4909

D, 0005

21.37

ihmn
(>0

Currant Data Parameters
HAME aang_128_101213
1

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 50 B0 70

-S17-

60

50

T
40

30

EXPRO
FROCHO 1
Fl - Acquisiticn Paraseters
bace 20101213
Tina 14,00
CHETALM spect
FROBED % mm PABBO BB-
PULPROG 293D
65836
SOLVENT cnel3
RE 432
o0& 4
23980814 us
FIDRES 0.365910 me
13664756 sec
RG (it
on 20,850 wews
ox .50 usec
TE . E
Bl 2.00000000 sec
411 0.03000000 sec
=0
CRANNEL £1
el
"l 7.50 usec
PLL -3.00 4B
s¥ol 100, 6220298 Wiz
=== CHANNEL £2 s=wmem=s
CPOPRO2 waltelf
W 18
FCRDZ BO. 00 usse
FL1Z 131,33 d
FL2 -4.00 dB
aFD2 4001316005 MHs
¥l - Frocessing parameters
8L i
aF 100.6127666 Mz
woH =™
SEB 0
LB 2.00 ¥=
Ga a
BC 1.40
l I
T 1 T
20 10 FPPa



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

AV 300 H 20101115 hap Huang-115
B R
=
-
" &
o n
F
e
L .
. - . T T ~T 1 T T J I
10 9 8 T 6 5 4 3 2 1 0 ppm
I L ) I\
=/o/n|alelo 5
ST a 2|
2 |
aeow ErmEoNemMOrEg e
QW= NUYOOoONTNTIA oo ™
3 T ; : " o
@ aMommownNnG G ST : e
CEE R R EEEREREE RS § - BRUKER
o | ] ) |
| | | BRTRLRY LN
11 \ h NN
il IR}
Current Cata Parameters
HAME Huang 115 101202
EXPNO 2
FROCND i
P2 = Acquisition Pacameters
Date_ 20101202
Tine 12.34
TNSTRUM spect
h PROBHD 5 mm PABBC BE-
N-Tal FULFRO gde30
™ 65536
BOLVENT cocll
NE 4183
0§ 4
23980814 Ex
(< FIDRES 0.3655918 N=
AR 1.3664755 sec
Be RG 1024
oW 20.850 usec
DE 6.50 usac
TE 300.2 K
bl 1.00000000 sec
Al 0.03000000 ssc
™o o
mmemmen CHANNEL £1 mmmmmmme
el 13e
7] 7,50 usec
FL1 -
| sFon 100, 6228298 Miis
mmm—eee CHAMNEL £2 e
CPDPROZ waltzl€
NUC2 18
PCen2 80.00 usac
| PL1Z 11.33 da
P12 ~4.00 48
sFO2 400.1316005 MHz
. ¥2 - Processing parametess
| 8T az27é8
| &¥ 100. 6127675 Mz
| a8 o
LB 1.00 He
s o
WL Dbl e - I
1 e sasssy T T T T T T T T T T -
180 180 170 160 150 140 130 120 110 100 90 B0 F0 60 S0 40 30 20 10  ppm

-S18-



at 300K 20110119

AV 400 HNMR in CDC13

Bruker

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
Buang_ 163

This journal is © The Royal Society of Chemistry 2011

60 50 40 30 20 10

70

90 E:D
-S19-

100

110

120

- LT _
| 1§ © g5zt
! L= i g
1000°0- ——— _ £ :
[ i g
HH : i
w 4 “
fa i 5 _m.... \
& a _wumm §oaf [BVEH4E conlisme
_ a 000 ——
_ [ =
|
| [ w
4 -
| €602 —
TE'1Z —
| @
| «
|
] veBs 7
=¥ — 8 L
oI E— _— — = z
¥ESEE — | = TeLaee
| o
-
-
]
|} oL°sL |
z0°LL 9
_yu PETLL —
[
1
e
-
a 0T ETT
L w BT ETT —\\
99 pIT 1///
4 51°9T1 —
5 P —
| w 157621 —
| 99" EZT —
S6°5ET —— ——
OLBIT ——= ——— — —
_ I N LV 6ZT -\\1
ZLUOET \\u
E6°ZET \l
ST VET -
R R - ] s aﬂ\
! —06¥6°0
— | = e )
_ = L ]
J— 95061 i
=3 —.008P 0

160 150 140 130

170

180

190




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

AV 300 H 20110302 hap Huang=-167
o o <
8]
0O
N N=Tal
50
= ’L, — LJLLU | “._,_. e -
e e , S : : , ;
0 8 7
I YL LY 6 5 4 3 2 1 0 ppm
o ‘wialm (oo A )
3 [SE=EE 5 (3
T Sg2n2RBESRRRSS G or
: =@3a2ASEAAARAR sax E] R0
§ FRARANSRESN-dd SR "T;
| ! V) / !
\\ \ /2, / ||
| S 7 |
O
D
N N—Tol
5
1
)
I‘
] \ ’ |
| \
L ‘H | ,
; r - T T T T T T T T T T S
120 110 100 a0 (1] 70 &0 50 40 30 20 10 Ppa

THTT T
190 189 170 160 150 140 130

-S20-



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

AV 300 H 20110408 hap Huang-183
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Bruker AV 400 HNMR in CDC13
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AV 300 H 20101123 hap Huang-118
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Bruker

Huang_ 138 AV 400 HNMR in CDC1l3 at 300K 20110325
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at 300K 20110121

Huang 164 Bruker AV 400 HNMR in CDC13
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AV 300 H 20110308 hap Huang-165
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AV 300 H 20110308 hap Huang-168
ge S —

2.482
—— =0.000

RAL

, o :
10 9 7 3 5 4 3 2 1 0 ppm

UM UTENMAE AR VIND -
SafrnoTamMNOMArNGS =wao 2 o
......................... s
SGODWSN NN S - ]
MENNNNAA AN AHO0000 CEW b 3 B KER
P e e Rk e Ra R a s S I Bl ol o
| I

EuErans Tat Teseatery
o hung Le_Liodie

|
.<

-S27-



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

5 2
o]
g?_{rd—w
N,
11d |
| 1
I
| M L
8 5 4 3 2 1 0 ppm
-
2
es
AVANCE 300 €13  2011010% hap huang-139
i It

O,

11d

e A S TS0 S

T T A ikiss ¥
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ] ppm

-S28-



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

AV 300 H 20110106 hap Huang-140
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