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Current Data Parameters

NAME Mehr-94
EXPNO 11
PROCND i

F2 - Acquisition Parameters

Date_ 20014005
Time 6.13
TNSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 29
s} 32768
SOLVENT coc1a
NS 5
M he :
_J \,,_/\ SWH 11990, 407 Hz
" FIDRES 0.355918 Hz
A A0 1.3664756 sec
\h" “K K i AB 128
15‘ k\\Wﬁ +: = & OW 41,700 usec
g . ~ ” CE 6.00 usec
[y o s e | T N=N TE 300.0 K
7B b 1.8 Ta 7.4 7.3 ¥ ’ o1 5.00000000 sec
N~
CHANNEL f1
NUEL 1H
P1 11.00 usec
ALt ~1.00 dB.
1a SFO4 4001324710 MHz
F2 - Processing parameters
s1 32768
5F 4001300170 MHz
WO EM
LEE] 0
L L8 0.30 Hz
58 0
— 5 PC 1.00
1D NMR plot parameters
Fl S~ [=im 3 cX 20.00 cm
£ I=LEl (8 FiP 21.118 ppn
z N o ot | I F1 8449.94 Hz
= el - Fa2p -B8.848 ppm
F2 -3540.47 Hz
= T T T T T T T T T T T T T T PPHCM 1.49834 ppm/cm
ppm 1% 10 il -5 HZCM 599.52032 Hz/cm

Figure S1. 'H NMR spectrum (400 MHz, CDCls) of compound 1a.
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Date 20011123
Time 4.28
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FULPACE Z0pgQ
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SOLVENT coc1a
NS 1120
Ds a
SHH 25125.629 Hz
FIDAES 0.7B6773 Hz
AQ 0.6521332 sec
A8 72
oW 19.500 usec
DE 6.00 usec
TE 300.0 K
01 10.00000000 sec
044 0.03000000 sec
oi2 0.00002000 sec
CHANNEL f1
NUC1 43C
P 9.30 usec
PEs -6.00 dB
SFD1 100.6237969 MHz
CHANNEL f2
CPDPRG2 waltzi6
Hucz2 1R
PCPD2 85.00 usec
pL2 0.00 dB
PLI2 19.00 dB
PL13 19.00 dB
SFO2 400.4316005 MHz

F2 - Processing parameters
32768

100.6129003 MHz
EM

WOW

ssB 0

LB 1.00 Hz
6B 0

FC 1.40

4D KMA plot parameters

CX 20.00 cm
FIP 233.155 ppn
F1 23458.41 Hz
F2P -16.571 ppm
Fe —1667.21 Hz
PPMCM 12.48829 ppm/cm
HZeM 1256.28137 Hz/cm

Figure S2. C NMR spectrum (100 MHz, CDCl;) of compound 1a.
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Figure S3. FTIR (KBr) spectrum of compound 1a.

Current Data Parameters

] NAME Shahrivar-94
- OMmMeE Ok -"nNor~oag EXPND 19
= SEEeCERUBEEIRgES iees :
a8 uYmaHmmHddUU o0
L e e o S e o N N
F2 - Acquisition Parameters
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NS 5
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SWH 11980.407 Hz
FIOAES 0,3659418 Hz
AQ 1.3664756 sec
AG 90.5
OW 41.700 usec
DE 6.00 usec
TE 300.0 K
01 5.00000000 sec
s==mmm====== CHANNEL f1 =======i
NUC4 iH
B 2 s 8 P1 41.00 usec
2 i W = PL1 -1.00 dB
) > o i SFO1 400.1324710 MHz
i : ! F2 - Processing parameters
s s st 32768
SF 400.1300438 MHz
L) EM
5sB 0
Le 0.30 Hz
l“. R PRI 6B » 1]
PC 1.00
\ 10 NMA plot parameters
] aEIsINl (B8] (= X 20.00 cm
B =2 12l8] |3 FiP 24,142 ppm
g slal-l<ll <<l |& F1 B459.44 Hz
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Figure S4. 'H NMR spectrum (400 MHz, CDCl3) of compound 1b.
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Date_ 20010918
Time 7.30
INSTRUM spect
PROBHD 5 mm GNP 1H/1
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DW 19.900 usec
DE 6.00 usec
TE 300.0 K
0t 10.00000000 sec
D11 0.03000000 sec
012 0.00002000 sec
CHANNEL f1
NuC1 13C
P 9.30 usec
PL1 -6.00 dg
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CHANNEL f2
CPOPRE2 waltzi6
NuC2 H
PCPO2 65.00 usec
PL2 0.00 dB
PLi2 19.00 dB
PL13 19.00 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
327ea

SF 100.6128780 MHz
WO EM

558 0

LB 2.00 Hz
68 0

PC 1.40
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CX 20.00 cn
FiP . 234.009 ppn
F1 23544 .27 Hz
F2P -15.747 ppn
F2 -1581.38 Hz
PPMCM 12.48630 ppm/cm

HZCM 1256.28235 Hz/cm

Figure S5. *C NMR spectrum (100 MHz, CDCl;) of compound 1b.
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Figure S6. FTIR (KBr) spectrum of compound 1b.
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N
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0E 6.00 usec
1c Te 300.0 K
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NUC1 iH
PL 11.00 usec
PLL -1,00 dB
SFO4 400.1324710 MHz
F2 - Processing parameters
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SF 400.41300175 MHz
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t LB 0.30 Hz
J A — i 5B 0
PC 1.00
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£ &g 3 |8 2 i 12,000 oy
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Figure S7. 'H NMR spectrum (400 MHz, CDCl5) of compound 1c.
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DE 6.00 usec
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N\%\/OH D14 0.03000000 sec
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CHANNEL f1
NUC1 13C
1c Py 9.30 usec
PL1 ~6.00 dB
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r
CHANMNEL f2
CPDPRE2 waltz1e
Nuc2 1H
PCPD2 B85.00 usec
PL2 0.00 dB
PL12 19.00 oB
PL13 19.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
81 32768
SF 100.6128765 MHz
NOW EM
558
[8:3 1.00 Hz
B 0
PC 1.40
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I | =9 20.00 cm
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A e e e e R T S L A T
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Figure $8. *C NMR spectrum (100 MHz, CDCl;) of compound 1c.
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Figure S9. FTIR (KBr) spectrum of compound 1c
Current Data Parameters
MO DO DO IO O M@~ @ @ o © NAME Azar-94
AN T =D MY YOI @ a - @ EXPNO 51
= CoOOoOMODOMUOI) D MO M ~ o T3] ~
g DTN IM T IDOTODODIO ~ M w w PAOCNO 1
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F2 - Acquisition Parameters
Date_ 20011218
Time 5.34
INSTRUM spect
PAOBHD 5 mm GNP 1H/1
PULPROG 79
] 32768
SOLVENT €oc13
NS 5
DS 0
SWH 11390407 Hz
FIDRES 0.365918 Hz
N=N 40 1.3684756 sec
H RG 256
N\/\/OH oW 41.700 usec
= =3 i ~+ CI DE 6.00 usec
E S & 3 TE 300.0 K
& = o = 01 5.00000000 sec
1
T e ] | d = ===== CHANNEL f1
7.6 7.5 7.4 7.3 7.2 NUC1 1H
P4 11.00 usec
PL1 -1.00 d8
SFO1 400.4324710 MHz
F2 - Processing parameters
ST 32768
SF 4001300179 MHz
WOW EM
S8 0
A Ju_,m;“ R
58 0
pC 1.00
1D NMR plot parameters
= S5(8Z Q = 2 X 20.00 cm
& 38|79 o o 2 Fip 12.000 ppm
g I ] ] i o < Fi 4801.56 Hz
Fap -2.000 ppm
F2 -800.26 Hz
T T T i I ; I T T T T T T PPMCH 0.70000 ppm/cm
ppm 10 8 6 4 2 0 HZCM 280.09100 Hz/cm

Figure S10. 'H NMR spectrum (400 MHz, CDCl5) of compound 1d
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Current Data Parameters

Wavenumber cm-1
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INSTAUM spect
FHOBHD 5 mm GNP 1H/1
PULPADG 2gp9
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s 0
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AQ 0.6521332 sec
"G 3072
DH 19.800 usec
DE 6.00 usec
TE 300.0 K
— D1 10.00000000 sec
N N D11 0.03000000 sec
D12 0.00002000 sec
al CHANNEL. f1
NUC1 13C
% 8.30 usec
PLY —§.00 o8B
1d sFo1 100.6237859 NHz
CHANNEL f2
CPOPRG2 waltz16
Nuc2 H
PCPD2 B5.00 usec
PL2 0.00 d8
pLi2 19.00 d8
PL13 19.00 dB
5F02 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.612B745 MHz
WOW EM
558 0
8 2.00 Hz
58 0
aC 1.40
4D NMA plot parameters
£x 20.00 cm
FIP 234.012 ppm
F1 23544.58 Hz
F2pP -15.714 ppm
B A o o I L B LA UL UL R ESMCM 125,:&;;:;“/1:”\
ppm 200 175 180 125 100 78 50 0 HZCH 126628223 Hz/cm
. 13
Figure S11. °C NMR spectrum (100 MHz, CDCls) of compound 1d
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Figure S12. FTIR (KBr) spectrum of compound 1d
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Current Data Parameters
@ DNODDOS—HDODMIDD T D NAME Azar-94
@ MOOODSDN ML — @M EXPNO 52
b.. 4 ODm—- Mmoo YT 0NN O @Ww
3 @© SO uoONRTYORcd OO PROCNO 1
a o e R e M b .
[=2] P~ P~ P~ P~ P~ P~ P~ P~ P~ M D WD W0 o
J Fa - Acquisition Parameters
Date_ 20011218
Time 5.42
INSTAUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 29
0 32768
SOLVENT cocla
N=N NS 5
N \)\/0 “ s 0
Z h i I ‘I il (s 11830.407 Hz
LL W FIDRES 0.365918 Hz
) {
CHO A D AV A NS W A W A W 1 3664756 sec
1 AG 203.2
e ’ \g’ . LN oW 41.700 usec
g 3[ 2 a4 18 DE “ 6.00 usec
Br b B . TE 300.0 K
T T — r : ; . D1 5.00000000 sec
7.8 7.7 7B 7.5 7.4 b 7.2 £
CHANNEL f1
NUC1 iH
PL 14.00 usec
PL1 —-1.00 dB
SFO1 400.1324740 MHz
F2 - Processing parameters
SI 32768
SF 400.1300177 MHz
WDW EM
558 0
LB 0.30 Hz
L b UL GB 1]
pC 1.00
1D NMA plot parameters
= § ggg@g E% X 20.00 cm
@ 5] o|o|c|lo|o Q= FiP 12.000 ppm
Z - Aotteched e el F1 4801.56 Hz
FapP -2.000 ppm
F2 -800.26 Hz
[ T % T T : T T T i T k PPMCM 0.70000 ppm/cm
ppm 10 8 B 4 2 0 HZCM 2680.09400 Hz/cm
. 1
Figure S13. "H NMR spectrum (400 MHz, CDCls) of compound 1e
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g'- % : # rc'u_’ ; c?') % ﬁ ﬁ 3 : E E rQ E % F2 - Acgquisition Parameters
2 TICATIINSE e i
Time 1.5
INSTAUM spect
PROBHD 5 mm GNP 4H/1
PULPAOG zopg
i 32768
SOLVENT coc13
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05 0
SWH 25425.629 Hz
FIDAES 0.766773 Hz
Aa 0.6521332 sec
AG 3072
DH 19.900 usec
; =N DE 6.00 usec
TE 300.0 K
N\)\/O D4 1000000000 sec
Dt 0.03000000 sec
CHO ni2 0.00002000 sec
GHANNEL f1
1e NGt i
Pt 9.30 usec
aLt -6.00 dB
Br 5FO1 1006237959 HHz
CHANNEL f2
CPDPRGZ2 waltzi6
NuC2 1H
PCPO2 85.00 usec
PL2 0.00 dB
PLI2 19.00 08
PL13 13.00 dB
SF02 4001316005 MHz
F2 - Processing parameters
st 32768
SF 100.6128747 MHz
WOH EM
558 a
L 1.00 Hz
58 0
nc 1.40
10 NHA plot parameters
oX 20.00 cn
F1P 234.012 ppm
F1 23544.58 Hz
Fap -15.714 ppm
o F2 -1581.07 Hz
TTTTTT T TUTTT lmxuulwrmlllw\‘\|\ll\ll\‘||H|H|\|‘l_1_l—|_l_l_v_r|‘llmrm||[vH\||y||Ki1v_l_v_r ;PW:M it y
ppm 200 175 150 125 100 75 50 25 0 it P pee Ll

Figure S14. *C NMR spectrum (100 MHz, CDCls) of compound 1e
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Figure S15. FTIR (KBr) spectrum of compound 1e.
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WA= O - YOO WI0m A O W00 @D
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F2 - Acguisition Parameters
&ﬁ%l/’/ Date_ 20011122
Time 7.22
INSTAUM spect
PROBHD 5 mm GNP 1H/1
PULPROG zg
il 32768
N=N SOLVENT coc13
/ NS 5
N 08 0
SkH 11990.407 Hz
O \ FIORES 0.365918 Hz
AQ 1.3664756 sec
RE 143.7
\ o 1f j DN 41.700 usec
DE 6.00 usec
BnO TE 300.0 K
D1 5.00000000 sec
3 é_ 2 ﬁir TS = CHANNEL f1
= I 2 & @ NUC1 1H
, , N P1 11.00 usec
7.8 T 76 3’5 7' 73 PL1 -1.00 dB
SF04 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.4300474 MHz
WDW EM
858 0
LB 0.30 Hz
N N GB 0
PC 1.00
10 NMA plot parameters
= - X 20.00 cm
& =1 F1P 21.159 ppm
£ & F1 8466.18 Hz
Fap -8.808 ppm
F2 -3524.22 Hz
T T e ) e e e L e e I B e R 11 1.49831 ppm/cm
ppm 15 10 0 =5 HZCM 599.52032 Hz/cm

Figure S16. 'H NMR spectrum (400 MHz, CDCl5) of compound 1f.
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Current Data Parameters
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DE 6.00 usec
TE 300.0 K
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/ D11 0.03000000 seu
N D12 0.00002000 sec
CHANNEL £1
O N 130
8.30 usec
N\ 1f -6.00 dB
SFO1 100.6237959 MHz
Bno Emmmmeme——== CHANNEL 2
CPOPAG2 waltzib
NuG2 1H
PCPD2 85.00 usec
pL2 0.00 dB
pLIZ 19.00 dB
PLIZ 19.00 ¢B
5FO2 4001316008 HHz
F2 - Processing parameters
51 32768
5F 100.6128766 MHz
WOW M
558 [
L8 1.00 Hz
&8 0
PC 1.40
10 NMA plot parameters
1| | X 20.00 cn
FIP 233.347 ppn
F1 2347768 Hz
FaP -16.379 pen
T T T T T T r T T T T T T T T F2 -1647.94 sz
FRMCM 12.48529 ppn/cn
ppm 200 150 100 50 HZOH 1256.28137 Hz/cm
. 13
Figure S17. °C NMR spectrum (100 MHz, CDCl3) of compound 1f
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Figure S18. FTIR (KBr) spectrum of compound 1f
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Current Data Parameters
O AUNOOEN OO ~IO1 DI M-AM~ O <O NAME Aban-54
D~ DOMoIHOORSRUTOONOAND MmO EXPNO 47
T ODoCNAUORTMUMOOOUORODODMONDOAU®OMM@
= D~ OO0 TAUOOCWUODIOSIM~YTEO0NOoI0 MmO PROCNO 29
a PR S el el il iqiia o7 o oparnoli e
[ e R T e e A T BT B - - - Sl BT SR i
Ll L. F2 - Acquisition Parameters
Date_ 20011116
Time 15.08
S S INSTAUM spect
Y PAOBHD & mm GNP 1H/1
N N— PULPROG 29
i i) 32768
N SOLVENT cOc13
NS 5
3a e ot 3
SHH 11890 .407 Hz
FIDAES 0.365918 Hz
8 3 = alle 2 2 A 1.3664756 sec
) alls g g
= - = | 5 e AG 406.4
o W 41.700 usec
DE .00 usec
R et R T —
5.2 5.0 48 4.6 2.4 1.2 4.0 1= 000 %
01 5.00000000 sec
= === CHANNEL f1
NUCL 1H
Pt 11.00 usec
pL1 -1.00 dB
SFOL 400.1324710 MHz
F2 - Processing parameters
-~ sI 32768
SF 400,1300474 MHz
WOW EM
*: af N= s
s . =] 558 0
[ s |5 2
i sl |- i LB 0.30 Hz
o]} 0
PC 1.00
1D NMR plot parameters
= @ CX 20.00 cm
& .t FiP 21.416 ppm
5 o F1 8448.97 Hz
FoP -8.851 ppm
F2 -3541.43 Hz
T T T T T T T T T T T T T T T T T T T T | T B T PPMCM 1.49831 ppm/cn
ppm 15 10 -5 HZCH 599.52032 Hz/cm

Figure S19. 'H NMR spectrum (400 MHz, CDCls) of compound 3a
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Current Oata Parameters
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Dal 20130

121

Tine 13.08
INSTAUN spect
PROBHD 5 mm GNP {H/1
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SHH 25125.629 Hz
FIDAES 0.766773 Hz
AQ 0.6521332 sec
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DH 19.900 usec
DE 6.00 usec
TE 300.0 K
D4 40.00000000 sec
011 0.03000000 sec
D12 0.00002000 sec
CHANNEL f1
NUCH 13C
P14 9.30 usec
AL -6.00 dB
SFO1 100.6237959 WHz
CHANNEL f2
CPOPRG2 waltzi6
Nucz 1H
PCRD2 B5.00 usec
2 0.00 d8
PLI2 19.00 dB
PL13 19.00 dB
SF02 400, 1316005 MHZ
F2 - Processing paraneters
sI 32768
BF 100.6428856 MHz
WOW =)
S5B o
LB 1.00 Hz
o
PC 1.40
1D NMA plot parameters
X 20.00 cm
F1p 233.298 ppm
Fi 23472.78 Kz
F2p ~16.428 ppn
F2 -1652.85 Hz
PPMCH 42_48629 ppm/cm
HZoW 125628126 Hz/cm

Figure $20. >C NMR spectrum (100 MHz, CDCl;) of compound 3a
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Figure S21. FTIR (KBr) spectrum of compound 3a
Current Oata Parameters
DO~ DU DO MO WWMUNMMMOSO MIWMmID NAME Aban—54
DD OO0 D OO~ T O T MmO O EXPNO 46
PO OO-W 0O MO0ODORMAUOONST T T M) M
s DOIT O NN DOUDOTAUDOSNUOD DO PROCNO 29
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L na S S e S Al S e o e o T B T B = S S S S S o I S B 0 |
L. F2 - Acquisition Parameters
Date_ 20011116
Time 12.37
INSTRUM spect
PHOBHD 5 mm GNP 1H/1
PULPROG zg
0 32768
| ‘ SOLVENT cOC13
\ NS 5
{ \N bs Q
| ] | 5HH 11990 407 Hz
W o L_')UUML_J \__ FIDAES 0.365918 Hz
AB 1.3664756 sec
\ A6 128
& ) . - =
g |§ Ed W 41.700 usec
- i od = DE 6.00 usec
‘ . it e TR 300.0 K
iy o 6 als a4 il 4 ECI Tt 5.00000000 sec
A\
\JL
A Pl 11.00 usec
PL4 -1.00 dB
SFO1 400.1324710 MHz
" T T 4 F2 - Processing parameters
SI 32768
SF 400.1300472 MHz
WOW EM
558 0
J LB 0.30 Hz
AL L GB 0
PC 1.00
10 NMA plot parameters
g g ﬁ § CX 20.00 cm
& Slall g F1p 21.115 ppm
B el ] | st s F1 8448.93 Hz
Fepr -B8.851 ppm
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u T T T T T T T T T T T T T T T T T T T T T T T T T T T T T PPMCM 1.49831 ppm/cm
bpm 15 10 0 -5 HZCM 589.52032 Hz/cm

Figure $22. 'H NMR spectrum (400 MHz, CDCl5) of compound 3b
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Current Data Parameters
NAME Aban-g4
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o 0O~ 10D Ww oI O o - O @ n o m ST PROCNO 1
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Tine 11.36
INSTRUM spect
PROBHD S mm GNP 1H/1
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0] 32768
SOLVENT €oc13
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s 0
SHH 25125.629 Hz
FIDAES 0.766773 Hz
AQ 0.6521332 sec
] 2072
oW 13.900 usec
DE 5.00 usec
TE 300.0 K
D1 1.00000000 sec
S S D11 9.03000000 sec
v\ D12 ©0.00002000 sec
_ =mm—m= CHANNEL fi ==m==s=x:
N N N\ NUGL 130
P1 9.30 usec
N ALt -6.00 ¢8
3b SFOL 1005237559 MHz
CHANNEL f2
waltzig
1H
B5.00 usec
0.00 0B
13.00 dB
18.00 dB
4004316005 WHz
F2 - Processing parameters
sI 32768
5F 100.6126760 MHz
WO EM
S5B 0
i) 1.00 Hz
8 0
FC 1.40
4D NMA plot parameters
| | i o 20.00 cn
FiP 233.327 ppn
F1 23475.74 Hz
FoP -16.398 ppm
F2 -~1649.88 Hz
T T T T T T T T Y T T T T T T T T T T T T T T T e
M 12.48629 ppm/cn
Bpa 200 150 100 50 0 HzoH 126628437 Hz/cm
. 13
Figure $23. °C NMR spectrum (100 MHz, CDCl3) of compound 3b
(=)
S
-~
1)
o
9
=1
o o
o
=
©
=
£
@
=
©
©
L%
@
o
o)
= =3 o~
x @ @ & 8§ 5 = R85 BR28hR e ~owoa~ om
33 3 z 88 8 2 2835 BERSESCN 8x2gang 2o
L= ~ [=1 o “: i s ™~ F‘_
R B 8 & & 5 2 FI2 2 CUCCREGE B8RRI 85
T T T I
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Figure S24. FTIR (KBr) spectrum of compound 3b
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Current Data Parameters
PVAUOM@O@ T T OONI N TOMTOODAUDDN O QMO NAME Day-54
= O=0NDWMMRLOUDODOWMCEM~EOWLMO=—TMUM~RODMORQNOODMSL S O
= ERBIYISSrmRddadanNuauvsonn Yo doma PROCND 1
g e i 3
hhhr\r\r\hr\i\hr\r\l\r\r\l\mmmvvvvvvvvmm
F2 - Acquisition Parameters
\\'&”v% /n%/ﬁy/l/ Date_ 20020110
Time 5.35
INSTRUM spect
PROBHD 5 mm GNP 4H/1
PULPROG zg
0 32768
[ ‘\ SOLVENT cDC13
| NS 5
M | DS 0
h\u U’}\¢ SkH 11880.407 Hz
JI ‘\ - SRR FIDRES 0.365948 Hz
N AQ 1.3664756 sec
RG 57
\ﬁ/ \.E 5 = g B B DN 41.700 usec
& = 5 = ) = = DE 6.00 usec
TE 300.0 K
R R T S B A L R S N e e s B 11 5.00000000 sec
5.2 5.9 4.8 4.6 4.4 4.2 4 - 3¢
mmmmmmmmm=== CHANNEL f1
NuC1 iH
S S P1 14.00 usec
Y PL1 -14.00 dB
N N— SFO1 400.1324740 MHz
R
N N F2 - Processing parameters
5I 32768
Cl 3c SF 400.4300169 MHz
WDW EM
55B [}
LB 0.30 Hz
Lt 5B 0
PC 1.00
41D NMA plot parameters
.E e slsl=iarg|s CX 20.00 cm
g ZI8|3% i ) e s 2 F1p 12.000 ppm
5 il m|< ) O R ) P B F1 4801.56 Hz
Fa2p -2.000 ppm
F2 -800.26 Hz
[ T T 4 T ¥ T T T T T T T T PPMCM 0.70000 ppm/cm
ppm 10 8 6 4 2 0 HZCM 280.08100 Hz/cm
. 1
Figure $25. "H NMR spectrum (400 MHz, CDCls) of compound 3¢
Current Oata Farameters
NAME Day-94
m TLa~DODONT AN ER=g] oo o EXPNO 127
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FIDRES 0.7886773 Hz
A 0.6521332 sec
A6 072
o 19.900 usec
DE 6.00 usec
1 200.0 K
0 10.00000000 seC
D11 0.03000000 sec
SYS 012 0.00002000 seC
NJ/\N—N CHANNEL, 1
\\N i Elgg usec
p1 {
X PL1 -6.00 dB
cl 3c 5FO0L 1006237958 WHz
CHANNEL. f2
CPDPRG2 waltz16
NuG2 H
PCPD2 B5.00 usec
L2 0.00 08
pL12 19.00 d8
pL13 19.00 68
5FO02 400.1316005 MHZ
F2 - Processing parameters
sI 32768
& 100.64268804 MHz
WOW EM
ss8 0
LB 1.00 Hz
5B 0
FC 1.40
iD NMA plot parameters
[ 20.00 en
m 233,365 ppM
F1 2347958 Hz
Fap -16.360 ppn
T T T T T T T T T T T T r2 ~154.05 Hz
ppm 200 175 150 125 100 75 50 a5 0 ket e Loy

Figure $26. *C NMR spectrum (100 MHz, CDCls) of compound 3c
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Figure S27. FTIR (KBr) spectrum of compound 3¢
Current Data Parameters
W T TOHDOT MU <~~~ O ST M NAME Mehr-94
FOWOOORITORONUDO-INATONOT EXPNO 9
g S-S BRI IEERR8833S5a0 PROCND ‘
g YJ/\ RRBSISARIANAGaRESYIEER
[ o LN N AT D n S o o N R - S - A 10 B e |
N N—N F2 - Acquisition Parameters
i W %//%’ Date_ 20011003
N Time 5.05
3d TNSTRUM spect
PAOBHD & mm GNP 1K/1
PULPROG zg
O 32768
SOLVENT coc13
Cl NS 5
0s 0
SHH 11990407 Hz
FIDRES 0.365918 Hz
AR 1.3664756 sec
AB 256
oL} 41,700 usec
OE 6.00 usec
TE 300.0 K
- D1 5.00000000 sec
=1 w - n
2 2 g B g S 8 B i
3 o (S < : ;
- o] |- « = 2 e = S, NUC1 iH
P1 44.00 usec
SN S S T e LBt T T pLY -1.00 dB
7.8 7.8 7.4 7.2] .0 4.8 4.6 4.4 4.2 3.8 SFO1 400.4324740 MHz
F2 - Processing parameters
SI 32768
SF 400.1300162 MHz
WDW EM
558 0
LB 0.30 Hz
5B 0
PC 1.00
/ 10 NMA plot parameters
- (=3 o CX 20.00 cm
v 2 is]
:‘;‘ = o FiP 21.118 ppn
= i = Fi 8449,94 Hz
= Fop -8.848 ppm
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Figure $28. 'H NMR spectrum (400 MHz, CDCl3) of compound 3d
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Current Data Perameters

NAME Mehr-84
EXPNOD 110
PROCNO 1

F2 - Acquisition Farameters
Date_ 20011017
Time 14.08
INSTRUM spect
PROBHD 5 mm GNP 1H/1
FULPROG 26pg

0 32768
SOLVENT cocl1a
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08 0

SWH 29125.629 Hz
FIDRES 0.766773 Hz
AG 0.6524332 sec
AB 3072

D 18.900 usec
DE 6.00 usec
TE 300.0 K

10.00000000 sec
0.03000000 sec
0.00002000 sec

BFO1

mmmmmmm===== CHANNEL 2 ===—==
CPOPAB2 waltzie
Nuc2 iH
PCPO2 B5.00 usec
pL2 0.00 d8
PL12 19.00 dB
PL13 18.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
5L 32768

SF 100.6426736 MHz
WOW EM

558 0

LB 1.00 Hz
GB 0

1.40

1D NMR plot parameters
[»4

[
200

T
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T
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20.00 cm

FiP 233.420 ppm

F1i 23485.09 Hz

Fa2r —16.305 ppm
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HZCM 1256.28137 Hz/em

Figure $29. >C NMR spectrum (100 MHz, CDCls) of compound 3d
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Figure S30. FTIR (KBr) spectrum of compound 3d
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Current Data Parameters
S TSI ADOMONAUOIUNNITIT OO =000 T NAME Aban-84
CHOOOUAUSSOERDANEODITI™~DOND0DE T EXPNO 48
SO A M TAUATOOONOMN SOOI ANUNTT O
= CYOUOARNDOIROYTOAUNDDODIT IO DUDT M PROCNO 29
a EETIEOOANAAS SR DO SC ol
L N T L T I I B - - . T VIR
S S > o] F2 - Acquisition Parameters
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_ Time 5.22
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>N PROBHD 5 mm GNP 1H/1
b n. v | puLpROS 29
3e J‘J\_ _______ M e s gt M ™ 32768
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WY i 5
=i 2 2 &z G| os 0
ShH 11380.407 Hz
[ sl i i % 5 <" | FIORES 0.365948 Hz
AQ 1.3664756 sec
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DR 41.700 usec
DE 6.00 usec
TE 300.0 K
04 5.00000000 sec
as====== CHANNEL f1
o o py o NUC1 1H
£ 3 3 5 P 11.00 usec
= o a = PL1 -1.00 dB
SFOL 400.1324710 MHz
7' 7 76 7 By 73 7 )
F2 - Processing parameters
51 32768
SF 400.1300172 MHz
WOW EM
55B 0
La 0.30 Hz
6B 0
PC 1.00
2
@ 41D NMR plot parameters
= = X 20.00 cm
g F1P 21.116 ppm
E F1 B448.97 Hz
Fap —8.851 ppm
F2 —3541.43 Hz
T T T T T T T T T T T T T L m— T —PPMCM 4.49831 ppm/cm
ppm 10 5 0 HZCM 599.52032 Hz/cm
. 1
Figure S31. "H NMR spectrum (400 MHz, CDCls) of compound 3e
current Data Parameters
NAME Aban-94
m o UMM D@ @ S M o~D A A oo EXPNO 124
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g ; iﬁﬁ;’t'&%?&ﬁﬁﬂ EEI‘Q %EE S % Wc"d F2 - Acquisition Parameters
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Time 5.55
INSTAUM spect
PROBHO 5 mm GNP 1H/1
PULPROG 20pg
™ 32768
SOLVENT coc1a
NS 1000
08 0
SKH 25125.629 Hz
FIDAES 0.765773 Hz
AQ 0.6521332 sec
A6 072
DH 19.900 usec
DE 6.00 usec
TE 300.0 K
S 01 10.00000000 sec
YJ/\ D11 0.03000000 sec
D12 0.00002000 sec
N N—N
“N CHANNEL £1
N NUC1 136
P 9.30 usec
3e PL1 -5.00 d8
SFO1 100.6237859 Mrz
CHANNEL 2
CPOPRGZ waltz16
Nucz 1H
PCAD2 85.00 usec
L2 0.00 dB
PL12 19.00 dB
L EE] 18.00 dB
SFO2 400.1316005 MHZ
F2 - Processing parameters
51 32768
sF 100.6428728 MHz
WDH M
558 0
LB 1.00 He
58 0
T 1.40
1D NMA plot parameters
CX 20.00 cm
F1P 233.327 ppn
Fi 23475.74 Hz
FeP -16.398 ppm
‘ . y . I ; ; y . ; : F2 -~1649.88 Hz
T T d i d e FPMCH 12.48629 ppm/cn
ppm 200 150 100 50 HZCM 1256.20125 Hz/em

Figure $32. *C NMR spectrum (100 MHz, CDCls) of compound 3e
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Figure S33. FTIR (KBr) spectrum of compound 3e
Current Data Parameters
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F2 - Acquisition Parameters
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Time 6.14
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 29
i} 32768
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NS 5
0s 0
SWH 11880.407 Hz
- - e R - - FIDRES 0.365918 Hz
hd 2 gligl (5|2 g 8 A0 1.3664756 sec
< o sl sl &l e o & A6 256
N 41.700 usec
T T T T G T T DE 6.00 usec
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D1 5.00000000 sec
=== CHANNEL f1 =====s
SYS NUC1 H
J/\ P1 11.00 usec
N N_N PLY -1.00 dB
~__N SFO1 4001324710 MHz
/S 3f F2 - Processing parameters
51 32768
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Figure S34. 'H NMR spectrum (400 MHz, CDCl5) of compound 3f
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Figure $35. >C NMR spectrum (100 MHz, CDCls) of compound 3f
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Figure S36. FTIR (KBr) spectrum of compound 3f
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Figure $37. "H NMR spectrum (400 MHz, CDCl3) of compound 3g
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Figure $38. *C NMR spectrum (100 MHz, CDCls) of compound 3g

Page S21 ©ARKAT-USA, Inc



General Papers ARKIVOC 2017 (iv) S1-S22

1=
-ggn
o
(o]
o
(o)
-
S
=
0
g8 Ss_S
£ \>/\
& N N—N
IS \
o _ N
«©0
/"0 39
—
w
~
o
~
© @ = roo o 0 Te ~w oNoon - o
« AN Q MM © @ IO MR OeNO™ vw%ho EO)V\NWMWNIOEQ
o ag o Gon S Ngs oo ndon 0ol 9T Brhasgand
2 98 8 9205 g NB2 P8 $83¢8 Ef5on crcasdmany
@ 18 8 Zo0 S G2 35 ISENT SoR 2B poagocmibad
8 -8 8 KA * L eP IT C0ONQUC 29558 RENBECRERS
| [
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Figure $39. FTIR (KBr) spectrum of compound 3g
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Flgure S41. The SEM of Cu/T|02 nanocatalyst
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