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'"H NMR Spectrum of compound 4a
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BC NMR Spectrum of compound 4a
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UV-Spectrum of compound 4a
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'"H NMR Spectrum of compound 4b
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UV-Spectrum of compound 4b
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'H NMR Spectrum of compound 4¢
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3C NMR Spectrum of compound 4¢
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UV-Spectrum of compound 4¢
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'H NMR Spectrum of compound 4d
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BC NMR Spectrum of compound 4d
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UV-Spectrum of compound 4d
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IR-Spectrum of compound 4e
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'H NMR Spectrum of compound 4e
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BC NMR Spectrum of compound 4e
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UV-Spectrum of compound 4e
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'H NMR Spectrum of compound 4f
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B3C NMR Spectrum of compound 4f
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UV-Spectrum of compound 4f
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Instrument Specifications

IR-Spectrum of compound 4g
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'H NMR Spectrum of compound 4g
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13C NMR Spectrum of compound 4¢g

- ek 1L - &

- Lt - L L~ . o ol wp = e -
-y o o PR D e W T O o - w = I o
= S S g - - - - - B X W —
- = e ® o= mos = & & = & C -1 TR .
- T I . 1. | . * = oa = o= .
- i B e ] s ] o o o O W e B
] e g e et} et b= o & Mmoo o

Carrent Daba Parssstess
MRS Aremadl- Helell- THFTI0
ERFES 1o
FROCHD 1
Fi - Acquisition Farssstecs
Daka P TITT)
Thma 2,38
ImATRI
FEORSD 5 s FARBD BE-
PELPROG BgEa
™ 2050%
SOLVEST Chaso
HE 1300
nE 2

dSRSE . 535 He
Fizaxa 6. 830030 He
g O, BRI sea
R L300
o IR 000 used
LR 650 usea
™ 2937 K
a o1 195000000 o
nis V. EIMAOANN e
=
sessssas CHAMNEL fl ssssssas
1
¥l .70 uses
l:‘ FLL =1.00 a8
FLIW &Y, FROTEOIT W

g Erol 199 8230F84 MHx
—roFRa ¥
==
FEROR
FL2 o
FLEZ
FLEI
FLIIW
FLETW
Fi = Procsssing paramstsrs
BI
ar 100, S12015F HNx
WO [ =]
mER L
LH 1.00 He
an @

| I I

I I |
220 200 180 160 140 120 100 80 60 40 20 0 ppm



TLSL" 9T

LFES BT —

SEHE T TE ——

TLID" FE e

OFFS" O —

22 ppm

26 29

32 28

46 44 42 40 38 36

48

51



- — L LTS O o T L= w0 W
N = (=3 ¥ ) (== = O W [
o 13 — I & ¢ o - I
'R [= -] o) ™ 9y o Lot | o
o o~ W I L - o O - oM 20
Ty T oo " oy ol e o & el o
i ] ™ — [ 1 ™~ i~

WMWNMWMMWHMWMMMW

— . —— . — —
155 150 145 140 135 130 125 120 115 110 ppm
52




UV-Spectrum of compound 4¢g
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IR-SPCCtrum of Compound 4h FT Infrarcd Spectroscope, JASCO, FT/AR-6300 (4004000 cm”), Japan
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I3C NMR Spectrum of compound 4h
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UV-Spectrum of compound 4h
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IR-Spectrum of compound 4i FT Infrarcd Spectroscope. JASCO, FT/IR-6300 (400-4000 cm), Jupan
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'H NMR Spectrum of compound 4i
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3C NMR Spectrum of compound 4i

-
- W N TE T w W ™

iy = pe

RiW .

TSN

_'\.‘
—
—
— Y 9203
16619

g

g
Current Data Parameters
HAME Ahmadi-mahdi-TN3T1124
EXFND 50
BPROCHD 1
a F2 = Rogquisition Parameters
Date_ 20190217
q¢ b Time 22,05
INSTRUM spact
PROBHD 5 mm PABBD BE-
FULFROG 2ypy
™D 50502
SOLVENT DMS0
HS 2000
f e DS 2
SWH 25253 . 525 Hz
h FIDRES 0.500030 Hz
AQ 0.99393% sec
RE 2050
oW 19,800 usec
CE 6.50 usec
TE 293.9 K
Bl 1.00000000 sac
D1l 0.03000000 sac
TDO 1
======== [HANNEL f1 ========
wNoCc1 13c
Pl #.50 usaa
PL1 =1.00 4B
FL1W 42, 69075012 w
SFOl 100. 5238364 MH=z
I I ] I I T | ] I I ] I
220 200 180 160 140 120 100 80 60 40 20 0 ppm



40.5%2%

L9203

35,6435
28.5%319

— il

—_—2G.8190

120360

45

40



™~ - ~ ™ o™ . o e~ .r o -
O ~ " o - N - ~ ™~ > - - -
—- =) ~ @ M @ " ) - @O0 ~
- - i > e o ™mw ™~ o @ 0 ) o
. . . . ‘e . - . . . -
o — L2 0 o@D w ™ o ™ o -«
" ) - - ” ™ N o o - - - o o
- . B — — — - - - . - - -

i) 1 1] 4] Ll Ll Il T 1 Ll hl Ll
165 160 155 150 145 140 135 130 125 120 115 110 ppm

68



UV-Spectrum of compound 4i
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'H NMR Spectrum of compound 4j
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UV-Spectrum of compound 4j
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'"H NMR Spectrum of compound 4k
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13C NMR Spectrum of compound 4k
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UV-Spectrum of compound 4k
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Central Laboratory of the University of Isfahan

FT Infrarcd Spectroscope, JASCO, FT/IR-6300 (400-4000 cm''), Japan
IR-Spectrum of compound 41
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'H NMR Spectrum of compound 41
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3C NMR Spectrum of compound 41
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UV-Spectrum of compound 41
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IR-Spectrum of compound 4m
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13C NMR Spectrum of compound 4m
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UV-Spectrum of compound 4m
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'H NMR Spectrum of compound 4n
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UV-Spectrum of compound 4n
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"H NMR Spectrum of compound 40
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UV-Spectrum of compound 40
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'H NMR Spectrum of compound 4p
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UV-Spectrum of compound 4p
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IR-Spectrum of compound 4q 1 Infrared Spectroscope, JASCO, FI/IR-6300 (400-4000 cm'), Japen
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"H NMR Spectrum of compound 4q
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BC NMR Spectrum of compound 4q
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UV-Spectrum of compound 4q
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'H NMR Spectrum of compound 4r
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3C NMR Spectrum of compound 4r
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UV-Spectrum of compound 4r
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IR-Spectrum of compound 4s
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FT Infrared Spectroscope, JASCO, FT/IR-6300 (400-4000 cm™ ), Japan
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'"H NMR Spectrum of compound 4s
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BC NMR Spectrum of compound 4s
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UV-Spectrum of compound 4s
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UV-Spectrum of compound 4t
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IR-Spectrum of compound 4u
FT Infrared Spectroscope, JASCO, FT/IR-6300 (4004000 cm”’ ), Japan
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'H NMR Spectrum of compound 4u
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13C NMR Spectrum of compound 4u
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| Central Laboratory of the University of Isfahan

IR_SpeCtrum Of Compound 4v FT Infrared Spectroscope, JASCO, FT/IR-6300 (400-4000 cm'), Japan
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'H NMR Spectrum of compound 4v
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BC NMR Spectrum of compound 4v
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UV-Spectrum of compound 4v
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IR-Spectrum of compound 4w
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FT Infrarcd Spectroscope, JASCQ, FI/IR-6300 (400-4000 cm''), Japan
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3BC NMR Spectrum of compound 4w
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IR-Spectrum of compound Sa

Instrument Specifications

FT Infrared Spectroscope, JASCO, FT/IR-6300 (400-4000 cm'), Japan
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"H NMR Spectrum of compound 5a
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BC NMR Spectrum of compound 5a
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UV-Spectrum of compound Sa
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IR-Spectrum of compound Sb

FT Infrared Spectroscope, JASCO, FT/IR-6300 (4004000 cm''), Japan
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'H NMR Spectrum of compound 5b
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BC NMR Spectrum of compound 5b
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UV-Spectrum of compound 5b

25 |
20
Z )
15
-
=
=
2 10
=
@
<
0!
236 286 336 386 436

A (nm)

UV-absorption spectrum of 5b in CHCl;

173



IR-Spectrum of Compound Sc FT Infrarcd Spectroscope, JASCO, FT/IR-6300 (400-4000 cm'), Jupan
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"H NMR Spectrum of compound S¢
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BC NMR Spectrum of compound 5¢

IRVARERLERE Vi v

d
H.CO
b
f _CH;
N— OCH,
a / )
Hx(
d =
N .
M CHy
t Current Data Parameters
b NANE Ahmadi-mahdi~IN971124~
e EXPNO 10
~ PROCNO 1
Cla
F2 - Acquisition Parameters
Date_ 20190217
Time 17.19
INSTRUN apect
PROBHD 5 mm PABBO BB-
PULPROG z
™ 50263
SOLVENT DMSO
NS 2000
Ds 2
SWH 25252.525 Hz
FIDRES 0.500030 Hz
AQ 0.9999396 sec
, RG
4 oW 19.800 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
D1l 0.03000000 sec
™o 1
wssssnss CHANNEL fl sscssses
NOC1 13c
Pl 9.50 usec
PLY =-1.00 dB
PLIW 42.69075012 W
SFol 100.6238364 Muz
T T T { T || T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

178



13 .8003
=—14.0732

—_—y.727

WM%WHW#‘WFWMJ “‘mewmmmﬂ O e e LAY TRV

| ! 1 1 | ! |
24 23 22 219 20 19 18 17 16 15 14 13 12 11 10 9 8 ppm
179



e - m o - i o &
" - ) — o Y
o - & o v — o
w L | = el r= W
- ul U - Ly o o
- - - ™ =l — L]
- - - - - - -

A 1 e P WWWWWWWMW

| 1 I |
150 145 140 135 125 120 115 ppm
180



UV-Spectrum of compound Sc
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IR-Spectrum of compound 5d

FT Infrared Spectroscope, JASCO, FT/IR-6300 (400-4000 cm™®), Japan
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'"H NMR Spectrum of compound 5d
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3C NMR Spectrum of compound 5d
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BC NMR Spectrum of compound 5e
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UV-Spectrum of compound Se
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UV-absorption spectrum of Se in CHCl;
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X-ray structure of compound Se
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X-ray Crystal Packing Structure Se
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