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Figure S1: The IR spectrum of compound 4a.
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Figure S2: The 'H-NMR spectrum of compound 4a.
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Figure S3: The enlargement of upfield region in 'H-NMR spectrum of compound 4a.
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Figure S4: The enlargement of downfield region in 'H-NMR spectrum of compound 4a.
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Figure S5: The 3C-NMR spectrum of compound 4a.
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Figure S6: The enlargement of downfield region in 3C-NMR spectrum of compound 4a.
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Figure S7: The enlargement of upfield region in 3C-NMR spectrum of compound 4a.
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Figure S8: The mass spectrum of compound 4a.
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Figure S9: The IR spectrum of compound 4b.
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Figure S10: The 'H-NMR spectrum of compound 4b.
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Figure S11: The enlargement of downfield region in "TH-NMR spectrum of compound 4b.
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Figure S12: The enlargement of upfield region in 'H-NMR spectrum of compound 4b.
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Figure S13: The enlargement of upfield region in 'H-NMR spectrum of compound 4b.
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Figure S14: The >*C-NMR spectrum of compound 4b.
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Figure S15: The enlargement of downfield region in 3C-NMR spectrum of compound 4b.
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Figure S16: The enlargement of upfield region in *C-NMR spectrum of compound 4b.
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Figure S17: The mass spectrum of compound 4b.
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Figure S18: The IR spectrum of compound 4c.
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Figure S19: The 'H-NMR spectrum of compound 4c.
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Figure S20: The enlargement of downfield region in "TH-NMR spectrum of compound 4c.
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Figure S21: The enlargement of upfield region in 'H-NMR spectrum of compound 4c.
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Figure S22: The 3*C-NMR spectrum of compound 4c.
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Figure S23: The enlargement of downfield region in *C-NMR spectrum of compound 4c.
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Figure S24: The mass spectrum of compound 4c.
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Figure S26: The 'H-NMR spectrum of compound 4d.



£83'9—
1069~
6569~
86'9~

16—

9878~
S0z'8~"

6678~
[

o
©
&)
T

tarek-sayed-T12

o

/

"

[y

Wm:
=

Faer

wgg

ﬁeoq

7.3 7.2 7.1 7.0 6.9 6.8 6.7

7.4

7.5

7.6

7.8 7.7

7.9
f1 (ppm)

8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0

8.9

9.0

Figure S27: The enlargement of downfield region in "TH-NMR spectrum of compound 4d.
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Figure S28: The enlargement of upfield region in "H-NMR spectrum of compound 4d.
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Figure S29: The 3C-NMR spectrum of compound 4d.
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Figure S30: The enlargement of downfield region in 3C-NMR spectrum of compound 4d.
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Figure S32: The mass spectrum of compound 4d.



| ©
o
wn
1L0vL
ol'L6.
v 128
e 19706
€900} 3
79501 =
7LZ9L1
Ze0eZl
e —— %
A’ 15z1el
: L0'8rEL
ﬂff/@oﬁﬂ .
ay'6lyl g
Flr]llll’ & |5
[ — ol
_—
= /E.te
8y 591
0920/}
o
Ne)
o
(8]
(=]
L. O
< Q
7]
257862 /:\N 3
=
S k
o
(]
10°950¢€
= =
)
Ne)
wn
(1]
o
T LI L A (Y L L L B N L L L L I e (L PR U LS ! w
< N (@] [00] [{o] < o (@] 0 o < o o 00 <
[+)] o)) (o)) [ve] (] <] 0] [v] M~ M~ M~ M~ M~ [(s]
3oUBHILUSUB ] %,

Wavenumbers (cm-1)

Figure S33: The IR spectrum of compound 4e.
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Figure S34: The 'H-NMR spectrum of compound 4e.
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Figure S36: The enlargement of upfield region in 'H-NMR spectrum of compound 4e.



16yl —

£98'0¢—

868°60T—

=
mmﬁ
29811~

BN ARG
SIETT~

PELTTT
JATATAS
68y ECT
09671
675°9ET
NE.oﬂ”V.

95667 —
e

19T —

TL0'WST
m¢ﬁ.¢mﬁ”v.

£6T'T9T—

»
e
=}
£}

I

(AT A

tarekssayed-T.

=

de (929%)

10

40

50

T T T T T T T
160 150 140 130 120 110 100 90 80 70
f1 (ppm)

T
170

T
180

Figure S37: The 3C-NMR spectrum of compound 4e.
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Figure S38: The enlargement of downfield region in 3C-NMR spectrum of compound 4e.
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Figure S41: The IR spectrum of compound Sa.
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Figure S49: The IR spectrum of compound 5b.
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Figure S74: The IR spectrum of compound Se.
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Figure S76: The enlargement of upfield region in "H-NMR spectrum of compound 5Se.
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Figure S77: The enlargement of downfield region in "H-NMR spectrum of compound Se.
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Figure S79: The enlargement of downfield region in 3C-NMR spectrum of compound 5Se.
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Figure S80: The enlargement of upfield region in '*C-NMR spectrum of compound 5Se.
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Figure S81: The mass spectrum of compound Se.



