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Figure 1. "H NMR Spectrum of 5a
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igure 2. °C NMR Spectrum of 5a
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igure 4. °C NMR Spectrum of 5b
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igure 6. °C NMR Spectrum of 5¢
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Figure 17. *H NMR Spectrum of 5g
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Figure 48. **C NMR Spectrum of 6¢

g2 NgeuEgsAedgIeaLyY £ g 8 ]
22 BrHEESEnFERBRaEES = a8 o S Current Data Parameters
EE ERENEI N : - > NAME cva bandf
23 B e L e A e N B o od — s
EXPHD
[ | T
F2 - Acquisition Parameters
Date_ 20120916
| Time 18,27
| INSTRUH avano
PROEHD 5 mm BBEO BE-1H
PULFRDG zg30
32768
SOLVENT CDC13
N3 16
D5 0
SWH £172.533 Hz
FIDRES 0.188380 Hz
A0 2.6542580 sec
RG .
DI 51.000 usec
DE 6.00 usec
TE 300.0
Dl 2.00000000 sec
Fl 9.65 usec
PL1 0.00 dB
| 5F01 300.1316534 MHz
| F2 - Processing parameters
| 31 32768
| 5F 300.1300074 MHz
| WD EM
35B 0
LE 0.30 Hz
GE 0
PC 1.00
[
|
|
1
|
_JU L J L .
T T T T T T T T T T T
11 10 ] 8 7 & 5 £l 3 z 0 prm
= S S E =
- ] [es]|ed] |ed — o
Figure 47. *H NMR Spectrum of 6¢
ERS FEEESEL S8 © = o = -
- W O e @ i} ©1 0 o o1 Current Data Paramerters
g Grimoige g 8 o e o © HAME cva handf
a8 S5H8EE 433 =2 s RES F 3 EXPHD z
PROCNO 1
Fz - Accuisition Parameters
Date_ 20120921
Tine 21.10
INSTRUM avano
PROEHD 5 mm BEO EE-1H
PULFROG zgpyg30
TD 55536
SOLVENT CDCL3
] 1091
DS a
STH 17985.611 Hez
FIDRES 0.274439 He
A0 1.8219508 sec
RG 32768
Ny Z7.800 usec
DE £.00 usec
TE 300.0 ¥
Dl 2.00000000 sec
dll 0.03000000 sec
diz 0.00002000 sec
= CHANNEL £1 =
mIc1 13C
Fl L1Zz. 50 usec
PLL -5.00 dB
5FO1 75.4752653 MHz
= CHANNEL £2 =
CFDFRGZ waltzlé
mcz 1H
PCFDE 100,00 usec
PLZ 0.00 dB
PL1Z 20,31 dB
| PL13 10.00 dB
sFD2 300.1312005 MHz
l FZ - Processing parametsrs
5T 32765
5F 75.4677506 MHz
g EM
55B 0
LE 1.00 Hz
GE ]
PC 1.40
| |
ly
I
T T T T T T T T T T T T T T T T T T T T
2100 200 180 180 170 le0 150 140 130 120 ll0 100 80 80 70 60 50 a0 30 20 10 prom

27




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

I mongrYoaoDEuODonYEaSnopann Co - w3
= combromoeRdRaaoRnarchnng S m =42
o EEECRAREGRILLORIAIGLTIONL  on & S5 Currenc Data Parameters
— o e e e e e e e L o ] o1 NAME cva bandbr
EXPNO 1
v v PROCNO 1
F2 - Acquisition Parameters
Date_ 20120915
| Tine 11,40
INSTRUM awiin
PROEHD & mm BEQO BE-1H
PULFROG Zg30
32768
SOLVENT CDCL3
s 16
ex: )
SUH 6172.539 He
FIDRES 0.158380 Ha
a0 2.6542580 sec
RG 16l.3
o §1.000 usec
LE &, 00 usec
TE 300.0 K
Ll 2.00000000 gec
CHANNEL £1 =
1H
.65 ugec

0.00
300.1318534

dB
MHz

FZ - Processing parameters
5T 32768

q
.
o]
.
o
o
-
-

3

- (o [ =l &
— o = fiz}
=1 df | fed] = &

igure 49. '"H NMR Spectrum of 6d

aF 300.1300071 MH=
puny EX

558 )

LE 0.30 He
GEB )

PC 1.00

@ o o
= = I o Com = o
nero pAm¥;maens — o 3 FER 2 3 Current Data Parameters
b gdrgdgsd 8 2 & i g & HATE cva bandbr
S P Pl B i i g = - S & EXPHO z
PROCNO 2
\/ \ \// / \V ‘ Fz - Acquisition Parameters
Date 20120915
Time 16.25
INSTRUI av300
Hl PROEHD 5 wm EEQ EE-1H
PULFROG Zopg30
65536
SOLVENT CDC13
0] 494
D3 4
I SWH 21097.047 Hz
FIDFES 0.321915 Hz
a0 1.5532532 sec
| RG 32768
| ow 23.700 uszec
| LE 6.00 usec
TE 300.0 K
Dl 2.00000000 zec
dll 0.03000000 sec
dlz 0.00002000 sec
CHANNEL £1
NUCL 13C
Pl 12.50 usec
PL1 -5.00 dB
SFOL 75.4767751 MHz
CHENNEL £2
waltzle
1H
100,00 usec
0.00 dB
20.31 dB

10.00
300.1312005

dE
MHz

’ TSNSV S pw——

T T T T T T T T T T T T T T T
140 130 1z0 110 100 a0 80 70 &0 50 40 30 20 10 juaiy

Figure 50. **C NMR Spectrum of 6d

F2 - Processing parsmeters

5L 32768

5F 75.4677598 MHz
wow EM

5SE o

LB 1.00 Hz
GB a

PC 1.40

28




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

10.035
ans
750
552
528
518
492
470
258
232
173
147

4,968
4.944

=

3.247
3.224
3.207

<

2.351
2.326

-

1.615

0.000

Current Data Parameters

HAME cva bandme

EXFH0 1

PROCHO 1

F2 - Acquisition Parameters

Date_ 20120916

Tine z0.27

INSTRUN aw3in

PROEHD & wm BED BE-1H

FULFROG g3l
32763

SOLVENT CDCLl3

ns 16

D3 )

1 6172.839 Hz

FIDFES 0.158380 Hz

aQ 2.6542580 sec

RG 1l6l.3

oW §1.000 usec

LE 6,00 usec

TE 300.0 K

Dl 2.00000000 sec

CHANNEL £1

HuClL 1H

Pl 9.65 usec

PLL 0.00 dB

SFO0L 300.1318534 Mz

F2 - Processing paraumeters
5T 327638

aF
upw
53B
LB
GEB
PC

N

]

300,1300088
EM

0

0.30

0

1.00

Mz

Hz

1z 11 10 g 5 7 4 3 1 0 ppo
— @] [ [ =1 i i)
= B = E I &
B o] fed] [ ~ i =
Figure 51. '"H NMR Spectrum of 6e
o mEuromos @ @
25 2ERERIBE S & = Tow o oo
i @rdinqman T o 5 §Eh 5 .- Current, Data Parameters
Sn SREGAERE 5 ] K ety o o o HANE cva bandme
=5 i b o e B S EEE ] 8 8 EXPHD 3
FROCHO 1
v \\\\V/ w/ Fz - hooquisition Parameters
Date_ 20120922
Tiue 0,47
| INSTRUM av300
| PROEHD  § um EBO BE-1H
I PULFROG Zgpy30
65536
SOLVENT CDCL3
s 313
D3 1
SUH 17985.611 Hz
FIDFES 0.274439 Hz
A 1.5Z19508 sec
EG 32768
ol 27,800 usec
DE 6.00 usec
TE 300,0 K
DL 2.00000000 sec
a1l 0.03000000 sec
a1z 0.00002000 sec
= = CHANNEL £l =
mucl 13C
| Pl 12,50 uses
PLL -5.00 dB
‘\ SFOL 75.4752653 MHz
= CHANNEL £2
waltzls
1H
100,00 ugec
0.00 db
20,31 dB
10,00 dB
300,1312005 MHz
Fz - Processing parameters
51 327
5F 75.4677566 MHz
| iy EN
| | 3B [1}
LB 1.00 Hz
GE il
| Il PC 140
|
T T T T T T T T T T T T T T T T T T T T T T
210 200 10 180 170 180 1S0 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pm

Figure 52. **C NMR Spectrum of 6e

29




Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

1
&)
c

re 53. 'H NMR Spectrum of 6f

@ cogggneoDopRreteny wo mmo oo o =3
= RS ENREEREE8 gy oo oog o 2 S Current Data Parameters
a Rl LU U R R R R M - N - - - NAME cva bandome
| o e e e T DD S D < < mme e e — =
EXPHO 1
\‘/ \V W PROCHO 1
Fz - Acquisition Parameters
Date_ 20120914
| Time 14,35
INSTRIT aw3on
PROEHD 5 wm BEQ EE-1H
PULPROG zg30
32768
SO0LVENT CDC13
05 16
D3 a
Bl 6l72.839 Hz
FIDEES 0.1883580 Hz
a0 2.6542580 sec
RG 161.3
ow £1.000 usec
DE 6.00 uzec
TE 300.0 E
D1 2.00000000 sec
CHANNEL £1
NUCL 1H
Pl 9.65 uzec
PL1 0.00 dB
SFOL1 300.153158534 MHz
F2 - Processing parameters
5L 32768
5F 300.1300106 MHZ
wow EM
fagata) o
|l is 0.30 Hz
GB o
| PC 1.00
|
JJJ A, J
r T T T T T T T T T T T
2 11 i 2 8 7 6 5 4 3 2 o prm
g E e E (2 = S
= ea] |en] [ed] [ = o) o

igure 54. *C NMR Spectrum of 6f

P @opgmow o o
B cmdfss od ® o oo o =] )
e Mm-S meen Ao ™ L} [ E=Na = =] @ Current Data Parameters
el T L - iche o = = NAME cva bandome
ana BERE R pps Fpe Y S [N o 3 & EXPHD 2
PROCHO 1
F2 - Acquisition Parameters
Date_ 20120915
Time 10.04
TNSTRITH aw3i0
. PROEHD 5 mm EEO BE-1H
PULFROG Zopy3l
65536
SOLVENT CDCL13
ui 354
D3 4
g 21097.047 Hz
FIDFES 0.321915 Hz
AQ 1.5532532 sec
RG 32768
oW 23.700 usec
LE 6.00 usec
TE 300.0 K
D1 2.00000000 =ec
dll 0.03000000 =ec
dlz 0.00002000 sec
PLL —-5.00 dB
SFOL 75.4767751 MHz
HANNEL £2 =
waltzlg
1H
100.00 usec
0.00
20.31 dB
10.00 dB
300.1312005 MHz
F2 - Processing parameters
3T 32763
3F 75.4677585 MHz
Ly EM
| BE1E )
| 15 1.00 Hz
GEB )
| PC 1.40
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 1z0 1o 100 s0 80 70 &0 50 40 30 10 joo

30




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

l.a0l

.01
=000

Current Data Parameters
NAME

cva banzcl
EXPND 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120910
Tine 14.43
TNSTRITH av300
PROEHD 5 mwm BEO BE-1H
PULFROG zg30
32768
S0LVENT CDC13
N3 16
D3 0
) 6172.838 Hz
FIDRES 0.155380 Hz
AQ 2.6542580 sec
RG .3
D §1.000 usec
LE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
CHANNEL £1

9.65 usec

0.00 dB
300.13185534 MHa
FZ - Processing parameters
ST 32768

3F 300.1300063 MH=z
WD EM

33E 0

LB 0.30 Hz
GE 0

PC 1.00

i) o o Pl e = |
| o= = pre
| i - I

ppm

Figure 56.1°C NMR Spectrum of 6g

o D e (g e
= RREsRRERgS = w bmo o w
e @ueoEinageen = o 322 T = Current Data Parameters
L R 3 = g g o NAME cva banZel
54 Eepasis ] E| ] ERE S EXPHO z
FROCHO 1
TR |
Date_ 20120910
Time 17.16
| INSTRIM av3in
i FROEHD 5 um BED EB-1H
PULFROG zgpg30
65536
SOLVENT CDCL3
NS 956
Ds 4
STWH 17885.611 Hz
FIDFES 0.274439 Hz
AQ 1.8219505 sec
RG 32768
Dw 27.800 usec
LE 6.00 usec
TE 0,0 K
D1l Z.00000000 sec
dll 0.03000000 sec
a1z 000002000 zec
CHANNEL f1 =
130
1Z. 50 usec
-5.00 dB
T5.4752653 MHz
CHMNNEL £2
waltzld
1H
100.00 usec
0.00
20.31 dB
10.00 dB
300.1312005 MHz
F2 - Processing parsmeters
51 B 32768
SF 75.4677489 MH=z
DI EN
S5EB o
LE 1.00 Hz
GE 0
FC 1.40
T T T T T T T T T T T T T T T T T T T
210 Z00 190 180 170 160 150 140 130 1z0 110 100 a0 &0 el &0 50 4an 30 prm

31




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

3 GO TO LMD MO MO0 A mo T e o - — o
o EEDREIERESFERERSITSSE B B =3 S  [urrent Data Parameters
g P e RN L ool 4 S HaE cva banzbr
EXPHO 1
v PROCHO 1
F2 - Actisition Parameters
Date_ 20120916
| Time 15.19
INSTRUM av3n0
PROEHD 5 mm BED BB-1H
PULFROG zy30
32768
SOLVENT CDC13
H] 16
D3 0
g £172.839 Hz
FIDEES 0. 188380 Hz
a0 2.6542580 sec
RG 16L.3
o §1.000 usec
DE 6. 00 usec
TE 300.0 K
Dl 2.00000000 sec
= CHANNEL £l =
NuC1 1H
PL 9.65 usec
PL1 0.00 dB
SFOL 300.1318534 MHz
| FZ - Processing parameters
| I 32768
| SF 300.1300067 MHz
Iy WD EM
$5E 0
LE 0.30 Hz
GE 0
| | PC 1.00
1l
|
|
l
T T T T T T T T T T T T T T
1z 11 1o 9 5 7 [ 5 4 3 2 1 0 ppm
| 2] s3] el = &
- 1 i B 2 o = &
] | =] = || ] o]
Figure 57. "H NMR Spectrum of 6h
wo [ @
&5 2ARF L AEI SR = = o caga CEeonodAND
= wesnmaaonse e b S50 FEEERERER Current Data Parameters
e LHARERENERS 2 S e O o o of o oS ol HAME cwa banzhr
aa i puchap g b i El = 5 321 SRRRRERESR EXPND z
PROCHO 1
Date_ 20120916
ine 20.31
INSTRUM av3oon
PROEHD 5 mm EBO BB-1H
PULFROG zgpg30
65536
3OLVENT CDC13
5] 361
] 4
SUH 21097.047 Hz
FIDFES 0.321915 Hz
aQ 1.5532532 sec
RG 32768
oW 23.700 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
dll 0.03000000 sec
a1z 0.00002000 sec

2y
3F
[unts
55E
LE
GE
PC

T T T T T T T T T T T T T T T T T T T T
Z10 200 190 180 170 160 150 140 130 120 110 100 S0 80 Ta a0 50 40 30 20

Figure 58. **C NMR Spectrum of 6h

CHANNEL f1 =

10.00
300.1312005

130
12.50 usec
dB

-5.00
T75.4767751 MHz

dE
MHz

F2 - Processing parsmeters
32

T5.4681827 MHz
EM
o
1.00 Hz
o

1.40

32




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

2 ng%mmmmEDmmﬂ‘ﬁgEmD%NEg - gg o o™ =+ o
3 prEPREnNERsLLRRRES 0EE B 8% = B SE Current Data Parametsrs
S Ceidd el e e E e e e e e e s 8 Ao 4 oo HAE tva banZue
EXPHO 1
v \/ FROCHO 1
F2 - Acguisition Parameters
Date_ 20120915
| Time 10.57
INSTRUN avano
PROBHD 5 mm EBO BB-1H
PULFROG 2g30
32766
SOLVENT CDC13
N3 18
D3 i
K Bl72.839 Hz
FIDRES 0.188380 Hz
AQ 2.6542560 sec
RG 18l.3
oW §1.000 usec
LE 6.00 usec
TE 300.0 K
Dl 2.00000000 gec
CHANNEL £1
NUC1 1H
Pl 9.65 usec
PL1 0.00 dB
SFOL 300.1318534 MHz
FZ - Processing parsueters
51 32766
SF 300.1300065 MHz
WDW EM
| | s o
| LB 0.30 Hz
GE i
P 1.00
I
|
|
JL (o F
T T T T T T T T T T T T
11 pi} 9 g 7 B 5 4 3 2 1 o prm
] 2| (=] [l = il i
— 3| || 2] 7 = & =
- | [ e B oo o

Figure 59. "H NMR Spectrum of 6i

156.664
155.088
115.722
106,313
92,968
77,432
77.002
76.573
18.5089

Current Data Parameters
NAME

WU S thoor'owow o . L e e S L e s L cva banZme
e pup b b g EE R EXFHOD z
PROCHO 1
\ / \\\\\/// \/ W/ FZ2 - Acquisition Parameters
Date_ 20120915
Time) 17.20
] INSTRUM avzio
| PROEHD 5 m BBO BE-1H
PULFROG Zgpg3an
[ 65536
SOLVENT CDC13
NI s0L
s 4
g 21097.047 Hz
FIDRES 0.321915 Hz
AD 1.5532532 sec
RG 2768
ow 23.700 usec
LE 6.00 uzec
TE 300.0 E
1 2.00000000 sec
dll 0.03000000 sec
d1z 0.00002000 sec
CHANWEL £1 =
13C
12.50 usec
dB

3
3F
uncs
| 53E
LE
GE
PC

T T T T T T T T T T T T T T T T T T T T T T
210 200 1350 180 170 160 150 l4a0 130 1z0 110 100 80 a0 o &0 s0 40 30 z0 pln) 0 prm

Figure 60. "*C NMR Spectrum of 6i

CHANNEL f2 =

-5.00
75.4767751 MHz

waltzle
1H
100.00 usec
dB
20.31 dB

10.00 dE
300.1312005 MHz

F2 - Processing parameters
1 32765

T5.4681653 MHz
EM
o
1.00 Hz
1]

1.40

33




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Figure 62. *C NMR Spectrum of 6j
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Figure 66. "*C NMR Spectrum of 6l
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Figure 69. '"H NMR Spectrum of 6n
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Figure 75. '"H NMR spectrum of isolated intermediate 8
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Figure 76. *C NMR spectrum of isolated intermediate 8
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Figure 77. "H NMR spectrum of isolated intermediate 8
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Figure 78. **C NMR spectrum of isolated intermediate 8
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