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Spectra and physical data of 4a-6k
8-amino-6-(4-chlorophenyl)-5-oxo-5H,6H-pyrano[2,3-d]thiazolo[3,2-a]pyrimidine-7-
carbonitrile(4a):
(0.34 g, 95%); white solid; mp=268-270 °C (from EtOH); FT-IR (KBr): vmad/cm™ 3324, 3179 (NH>),
2204 (CN), 1683 (C=0), 1664(C=N) *HNMR (300.13 MHz, DMSO-ds): § (ppm) 7.92 (1H, J= 1.2 Hz,
Ar-H), 7.54 (1H, d, J= 4.5 Hz, Ar-H ), 7.37(2H, d, J= 7.8 Hz, Ar-H ), 7.29 (3H, t, J= 4.5, NHz, Ar-H),
4,57 (s, 1 H, CH); 3C NMR: & C (75.46 MHz, DMSO- d6) 162.1, 159.6, 158.0, 157.3, 143.5, 131.7,
129.8, 128.7, 122.2, 119.9, 114.1, 95.0, 57.2, 36.8; MS: (m/z, %): m/z 356(M, 15), 353( M, 28), 289
(15), 264 (18), 241 (92), 167(88), 125 (90), 99 (90), 57(90), 44 (88), 28(100).
8-amino-6-(4-bromophenyl)-5-oxo-5H,6H-pyrano[2,3-d]thiazolo[3,2-a]pyrimidine-7-
carbonitrile(4b):
(0.36 g, 90%); white solid; mp= 264-266 °C (from EtOH); FT-IR (KBr): vmax/cm™ 3321, 3178 (NHy),
2204 (CN), 1685 (C=0), 1664(C=N) *HNMR (300.13 MHz, DMSO-ds): § (ppm) 7.92 (1H, J= 4.8 Hz,
Ar-H ), 7.48-7.54 (3H, m, Ar-H ), 7.37 (2H, s, NH2), 7.21 (2H, d, J= 8.1 Hz, Ar-H ), 4.56 (s, 1 H, CH);
13C NMR: § C (75.46 MHz, DMSO- d6) 162.1, 159.6, 158.8, 157.4, 143.9, 131.6, 130.2, 122.2, 120.3,
120.0, 114.1, 94.9, 57.2, 36.2; MS: (m/z, %): m/z 401 (M, 28), 402( M *1, 28), 334 (10), 243(100), 150
(25), 127(88), 102 (22), 75 (36), 58(80), 44 (45), 28(100).
8-amino-6-(3,4-dichlorophenyl)-5-0xo-5H,6H-pyrano[2,3-d]thiazolo[3,2-a]pyrimidine-7-
carbonitrile (4c):
(0.36 g, 93%); white solid; mp= 278-280 °C (from EtOH); FT-IR (KBr): vmax/cm™ 3315, 3173 (NH>),
2202 (CN), 1686 (C=0), 1665(C=N) *HNMR (300.13 MHz, DMSO-ds): § (ppm) 7.93 (d, J= 4.5 Hz,
Ar-H), 7.51-7.59 (m, 3H, Ar-H), 7.33 (s, 2H, NH>), 7.25 (dd, J= 8.4, 2.4 Hz, Ar-H), 4.63 (s, 1 H, CH);
13C NMR: §C (75.46 MHz, DMSO- d6) 162.3, 159.6, 158.8, 157.4, 145.6, 131.2, 130.9, 130.1, 129.8,
128.5, 122. 3, 119.8, 114.2, 94.3, 56.7, 36.7. MS: (m/z, %): m/z 389 (M, 10), 322 (10), 265 (5), 243 (M,
100), 168 (22), 126 (63), 99 (55), 103 (20), 57 (55), 28 (77).
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8-amino-5-oxo-6-(pyridin-4-yl)-5H,6H-pyrano[2,3-d]thiazolo[3,2-a]pyrimidine-7-carbonitrile(4d):
(0.30 g, 94%); white solid; mp= 268-269 °C (from EtOH); FT-IR (KBr): vmax/cm™ 3314, 3173 (NHy),
2204 (CN), 1679 (C=0), 1664(C=N) 'HNMR (300.13 MHz, DMSO-ds): § (ppm) 8.49 (d, J= 6.3 Hz,
2H, Ar-H), 7.95 (d, J= 6.0 Hz,1H, Ar-H), 7.55 (d, J= 5.1 Hz,1H, Ar-H), 7.36 (s, 2 H, NH>), 4.60 (s, 1 H,
CH); 3C NMR: § C (75.46 MHz, DMSO- d6) 162.4, 159.8, 159.1, 157.4, 152.8, 150.1, 123.2, 122.3,
119.8, 114.2, 94.0, 32.24, 56.30, 36.85; MS: (m/z, %): m/z 323(M, 5), 321 (30), 256 (25), 243 (M, 5),
127 (90), 103 (20), 66 (35), 51 ( 82), 29 (100).
8-amino-5-oxo0-6-phenyl-2,3-dihydro-5H,6H-pyrano[2,3-d]thiazolo[3,2-a]pyrimidine-7-
carbonitrile(4e):

(0.3g, 90%), white powder; mp= 257-258 °C, IR (KBr, cm™): vma/cm™= 3314, 3167 (NH.),
2167(C=N), 1680 (C=0), 1539 (C=N); 'H NMR (300 MHz, DMSO-ds): & 7.29-7.34 (m, 2H, Ar-H),
7.16-7.25 (m,5H, NH>, Ar-H), 4.39 (s, 1H, CH), 4.22-4.35 (m, 2H, CH>-N), 3.52 (t, 2H, J= 7.6 Hz,
CH2-S),; C NMR (75 MHz, DMSO-ds): & 27.2, 37.1, 49.3, 57.7, 98.0, 120.1, 127.3, 127.9, 128.8,
144.5, 159.6, 159.6, 159.7, 165.3; MS: (m/z, %) 324 ( M+, 9), 244 (100), 128 (74), 101 (62), 85 (78), 43
(44).

2-amino-4-(4-chlorophenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6b):

(0.31 g, 95%); white solid; mp = 207-209 °C (from EtOH) (Lit.[136] 223-227 °C); FT-IR (KBr):
vmax/cm™ 3347, 3172 (NH), 2958 (sp® C-H), 2189 (CN), 1684 (C=0).
2-amino-7,7-dimethyl-4-(4-nitrophenyl)-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6d):

(0.32 g, 95%); white solid; mp =179-181 °C (from EtOH) (Lit.[138] 223-227 °C); FT-IR (KBr):
vmax/cm™® 3407, 3319 (NH2), 3177 (C-H, aromatic), 2978(sp® C-H), 2184 (CN), 1672 (C=0), MS: (m/z,
%): m/z 338 (M, 5), 336 (100), 215 (100), 160 (65), 82 ( 36), 66 (65), 28 (100).
2-amino-4-(3,4-dichlorophenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6e):

(0.32 g, 95%); white solid; mp =183-184 °C (from EtOH) (Lit.[139] 183-186°C); FT-IR (KBr): vmax/cm
13379, 3183 (NH>), 3177 (C-H, aromatic), 2958(sp® C-H), 2188 (CN), 1676 (C=0).
2-amino-4-(4-isopropylphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6g):

(0.31 g, 92%);white solid ; mp = 206-207 °C (from EtOH) (Lit.[141] 206-208 °C); FT-IR (KBr):
vmax/cm™ 3322, 3179 (NH.), 3207 (C-H, aromatic), 2962 (sp® C-H), 2204 (CN), 1684 (C=0), 'H NMR



(300.13 MHz, DMSO-ds): 6 (ppm) 7.18 (d, J= 7.5Hz, 2H, Ar-H), 7.5 (d, J= 8.2Hz, 2H, Ar-H), 7.00 (s, 2
H, NH2), 4.15 (s, 1 H, CH), 2.8-2.9 (m, 1 H, CH), 2.09 (2H, brs, CH>), 2,19 (2H, AB system, J =15.3
Hz, CH2-CO), 1.18 (d, J =6.6 Hz, 6H, 2CHs-CH), 1.06 (s, 3 H, CH3), 0.99 (s, 3 H, CH3) ; B°C NMR: § C
(75.46 MHz, DMSO-ds) 196.1 (C=0), 162.9, 158.9, 146.9, 142.65, 127.45, 126.74, 120.32, 113.27,
58.96, 50.47, 40.14, 35.60, 33.49, 32.32, 28.86, 27.38, 24.40, 24.31.
2-amino-4-(4-cyanophenyl)-7,7-dimethyl-5-ox0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6h):

0.3 g, 94%); white solid; mp =227-229 °C (from EtOH) (Lit.[142] 226228 °C); FT-IR (KBr): vmax/cm™
3354, 3326 (NH.), 3177 (C-H, aromatic), 2963(sp® C-H), 2227, 2194 (2CN), 1686 (C=0), 1674(C=N).
2-amino-4-(3-hydroxyphenyl)-7,7-dimethyl-5-0x0-5,6,7,8-tetrahydro-4H-chromene-3-crbonitrile
(6i):

(0.26g, 85%); white solid; mp = 232-234°C (from EtOH) (Lit.[251] 231-234°C); FT-IR (KBr):
vmax/cm? 3312, 3174 (NH.), 3177 (C-H, aromatic), 2960(sp3 C-H), 2250 (CN), 1702 (C=0),
1641(C=N).
2-Amino-7,7-dimethyl-5-oxo0-4-(thiophen-2-yl)-5,6,7,8-tetrahydro-4H-chromene-3-carbonitrile
(6)):

(0.28 g, 95%); Yellow solid; mp= 223-225 °C (from EtOH) (Lit.[136] 223-227 °C); FT-IR (KBr):
vmax/cm™ 3382, 3321 (NH.), 3207 (C-H, aromatic), 2962 (sp® C-H), 2198 (CN), 1658 (C=0), 'H NMR
(300.13 MHz, DMSO-ds): 6 (ppm) 7.35 (d, J= 4.5 Hz, 1H, Ar-H), 7.16 (s, 2 H, NH>), 6.87-6.94 (m, 2 H,
Ar-H), 4.55 (s, 1 H, CH), 2.5 (m, 2 H, CH>), 2.14-2.36 (2H, AB system, J= 16.2 Hz, CHz), 1.07 (s, 3 H,
CHzs), 1.00 (s, 3 H, CHs) ; 3C NMR: & C (75.46 MHz, DMSO- ds) 196.0 (C=0), 162.9, 159.3, 149.7,
127.2, 124.9, 124.4, 120.0, 113.3, 58.5, 50.3, 40.0, 32.2, 30.8, 29.1, 26.9; MS: (m/z, %): m/z 300 (M™,
5%), 298 (M, 100), 265 (M, 5), 232 (5), 215 (44), 160 (20), 133 (15), 82 ( 20), 66 (25).
2-amino-4-(5-bromo-2-hydroxyphenyl)-7,7-dimethyl-5-oxo0-5,6,7,8-tetrahydro-4H-chromene-3-
carbonitrile(6k):

(0.34 g, 88%); white solid; mp=192-194°C (from EtOH) (Lit.[144] 191-193°C); FT-IR (KBr): vmax/cm"
13312, 3174 (NH), 3177 (C-H, aromatic), 2960(sp* C-H), 2250 (CN), 1702 (C=0), 1641(C=N).
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'H NMR spectra of compound 4a

o) w o I~ — ~
“ ) = 0 I~ - - -] o
r~ ] = o o d' = ™ bt Parameter value
wn - NN - [Te] e o
- - Al - (=] L ™ 1 Data File C:f Users/ Amir/ AppData/
~ |- ~ | | Mame Localf Temp/
JOXm 1SPKRDO0YOt+hsDGng/
Mehr/ 72/ fid
2 Tite Mehr.72.fid
3 Comment C13-Dr.Esmasili- code
BM4(danehchin)-
4 Origin Bruker BioSpin GmbH
5 Owner root
6 Site
7 Spectrometsr spect
8 Author
9 Solvent DMSO
10 Temperature 295.0
11 Pulse zapg30
CN Sequence
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D Z-GRD
7104275/ 0252
14 Mumber of 4096
NH,
15 Recaiver Gain 202
16 Relaxation 2.0000
Delay
17 Pulse Width  10.0000
18 Presaturation
Frequency
19 Acquisition 1.8088
20 Acquisition 2021-059-26T19:35:00
Date
21 Modification  2021-05-28T13:11:39
Date
22 Class
23 Spectrometer 75.65
Frequency
24 spectral width 18115.9
25 Lowest -1454.8
Frequency
I il 26 Nudeus 13C
' ! ’ ' ’ N ' ’ 27 Acquired Size 32768
170 1|Jfln (ppm%u 80 70 60 s0 40 30 20 28 Spectral Sz 65536
WSS Speclroscopy Laboralary
1104
100
S0 @
80
4
704
60
50
40
30
204
10+
§ ﬂ b Il L
. L. JikdL T—
T T T U T T v T o e 5 " Teo s | R T
[} 120 140 160 180 200 220 240 260 280 320 340 350 380 400

Mass spectra of compound 4a




/1.94
153

o
=~
r~

17.29

Data File Name

Spectrometer
Author

LR
@
i

Salvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Medification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency
26 Nudleus

27 Acquired Size

o -

18 U
W —
=+ OO (=4
] =
— —
7 6 4 3 2 1 (1] -1 -2 -3
1 (ppm)}

28 Spectral Size

] o O

i o0

1 i

i [en]

1 <

i «

i il

i o =
u | I3 - 3
= 1 o —
g I @ o0 =
£ | - o =
e 85y s ° 5
ug 1 [s3]
= i o - o T
® 1 Ex =T

1 uw

1 2

_: w

1 ol

: w

1 [}

1 uw

- iy -

1 ]

i NH, 2o

| Do

= - W

1 =

3000 2500 2000 1500 1000 500
Wavenumbers (crm-1)
IR spectra of compound 4b
2
-
Parameter value

C:/f Users/ amir/ AppData/ Localf
Temp,

+tdSpKAUPSF+PT 1rhTieOkQ/
Mehr/ 61/ fid

Mehr.61.fid

Dr.Esmaeili- code BBr(danehchin)-
Bruker BioSpin GmbH

root

spect

DMSO
293.5

230

D

5 mm PABBO BB-1H/ D 2-GRD
7104275/ 0252

72

181

1.0000

15.0000

5.45285
2021-09-26T11:48:00
2021-10-21T17:47:25

300.81

6009.5
-1147.2

32768
65535

'H NMR spectra of compound 4b




DNw S o
— O 0 = =1 -] o~ o
dggs ¢ 3 = e
Luwn = =3 wn A Parameter value
B I I 1 DataFile Name C:/Users/ Amir/ AppData/ Local/
Temp/
ZovgnlevS35A00doMCR 1Pw/
Mehr/ 62/ fid
2 Title Mehr.52. fid
3 Comment C13-Or.Esmaeili- code
BBr{danehchin)-
4 Origin Bruker BigSpin GmbH
5 Owner root
& Site
7 Spectrometer  spect
8 Author
3 Solvent DMS0
10 Temperature 294.2
11 Pulse Sequence  zgpa30
12 Experiment 1D
12 Probe 5 mm PABBO BS-1H/ D Z-GRD
2104275/ 0252
/ N 14 Number of 512
Scans
N 15 Receiver Gain 202
S 16 Relaxation 2.0000
Delay
17 Pulse Width 10,0000
18 Presaturation
Frequency
13 Acquisition Time  1.8083
20 Acquisition Date 2021-09-26T12:22:00
21 Modification  2021-09-26T19:06:42
Date
22 Class
23 Spectrometer  75.65
Frequency
24 Spectral Width  18115.9
25 Lowest -1434.3
Frequency
26 Nucleus 13C
27 Acquired Size 32768
N I | I " . " . 28 Spectral Size 65536
T o R T T T T T T T T =~
170 160 150 140 130 120 110 a0 80 70 60 50 40 30 20

100
1 (ppm)

13C NMR spectra of compound 4b

Frequantly

Mass Spectroscopy Laboralory

1104

<0~

30

%\ US| | R

} \ LWIL!‘._IMJ ¥ Jl [ ‘| L l‘.,'...

= -
150 200 250
Mass

Mass spectra of compound 4b




=
-
- —
= &
2]
o
s & ]
o 2] iy
2 B[l r
r Tle|l 2 w2
L .=
bt = o = 5
=2 o : m|
c o — o =
] o I - =
b= - = e} -
= b o s k5]
w [} =T o
fs o o o
o 2 w =1
i = — — )
L_g [ =1
& o
=
o
o
% =T
g o
=r
2] o
o ™
W o =
— oy
/ i}
=
S w oy
€L =
Loan
i)
o
. ' . . . . ' . . . . ' . . . . ! . . . . ' . . . . ' . . . . '
3500 3000 2400 2000 1500 1000 a00
Wavenumbers {crm-1)
[y
«“
=+
|
Parameter Value
1 Data File Name C:/ Users/ Amir/ AppData/ Local/
Temp/ nzvpmctfTwkKdXClvmQhiNg/
Shahrivarf 424/ fid
2 Title Shahrivar. 424.fid
3 Comment Dr.Esmaeili- code BM 1(danehchin)-
4 Origin Bruker BioSpin GmbH
5 Owner root
& Site
7 Spectrometer spect
8 Author
9 Solvent DMSO
- 10 Temperature 295.5
Py ! 11 Pulse Sequence 2930
= & ~ o 12 Experiment 1D
* o ® 13 Probe 5 mm PABBO BB-1H/ D Z-GRD
8.2 8.0 7.6 74 7.2 7.0 7104275/ 0252
f1 (ppm) 14 Mumber of Scans 48
15 Receiver Gain 202
16 Relaxation Delay 1.0000
17 Pulse Width 15.0000
18 Presaturation
Frequency
19 Acquisition Time 5.4526
20 Acquisition Date 2021-05-09T14:21:00
21 Modification Date 2021-10-21T16:33:34
22 Class
23 Spectrometer 300.81
Frequency
24 Spectral Width 6009.6
25 Lowest Frequency  -1147.2
26 Nudeus H
27 Acquired Size 32768
28 Spectral Size 65536
& 00 <+ =
e =
— ol = — —
T T T T T T T T T T T T T T 1
9.0 8.5 8.0 7.5 7.0 6 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0
fl (ppm)

'H NMR spectra of compound 4c




o 0O O M~ o~ - O o= MY v O P
o O 0 = “w N O ™ O uw ™ o N w w -
WO W W w -t M ANAN N — g o w0
=L = L= L A MMM S . i b3 )
— | — . | | ]
Parameter Value
1 DataFile Name  C:f Users/ Amir/ AppData/ Local/
0
ADSIHCATmmMXd6W0ziaWdw/
Shahrivar/ 598/ fid
2 Tite Shahrivar. 598. fid
3 Comment C13-Dr.Esmaeili- code
BM1({danehchin)-
4 Origin Bruker BioSpin GmbH
5 Owner root
6 Site
7 Spectrometer  spect
8 Author
9 Solvent DMSO
10 Temperature 294.1
11 Pulse Sequence  zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB-1H/ D Z-GRD
Z104275f 0252
14 Mumber of Scans 3896
15 Receiver Gain 202
16 Relaxation DE|EY 2.0000
17 Pulse Width 10,0000
18 Presaturation
Frequency
19 Acquisition Time 1.8088
20 Acquisition Date 2021-09-19T19:59:00
21 Modification Date 2021-11-24T13:07:21
22 Class
23 Spectrometer 75.65
Frequency
24 Spectral Width 18115.9
25 Lowest -1494.8
T J /I | |
26 Nudeus 13C
T T T T T T T T T T T T T 27 A:qulred Size 32708
Bo 170 160 150 140 130 120 110 1folotppmcilo 80 70 60 50 40 30 20 5 Spoctral Size 65536

13C NMR spectra of compound 4c

G55 SPeCoSCcooy LaborolcTy

100

394

1 : 1! |‘ 1Ll ¥ ll" ‘Mu .,_I,__lll: .J : : : : : :

g
¥

Mass spectra of compound 4c



100 Tawrrbremn i iy o

90 -
80 - o]
i o
- =1
| = @
i & =
704 4 = 2
] [ — [l -
1 : wy r~
1 wa o g
. S A el
o i ] - = o] =
= B0 - Jz5] = : =t (2]
m 1 ™~ A = &
£ | b= i -
= 1 = m =
T —
< 1 — @ =
@ a0 - L
= | @ IE=N
- i - —m
E 1 : ]
| = | =P
40+ o w| =
1 [} Ire] —
| w
1 ~ o
i e
30 - &
1 wy
| [spl
4 <
20 i 3 g
| 2
| w
1 w
0=
. ' . ' ' . ' ' ' ]
4000 3500 3000 2500 2000 1500 1000 500
YWavenumbers (cm-1)
2
“
=+
|
- Oy
wy = Parameter value
L-=--1 . "
A 1 Data File Name Cif Usersf Amir AppData/ Local/
! Temp/ C+A-
bz2g5i6gF +raDAQ- 14/
Shahrivar/ 333/ fid
2 Tite Shahrivar, 333.fid
3 Comment Dr. Esmaeili- code
BP 1{danehchin})-
4 Origin Bruker BioSpin GmbH
- é D 5 Owner root
*< = it 6 Site
9.0 8.5 8.0 7.0 7 Spectrometer spect
1 (ppm) & Author
9 Solvent DMSO
10 Temperature 294.7
11 Pulse Sequence 2330
12 Experiment D
13 Probe 5 mm PABBO BB-1Hf D Z-GRD
7104275/ 0252
14 Number of Scans 48
15 Receiver Gain 181
16 Relaxation Delay 1.0000
17 Pulse Width 15.0000
18 Presaturation
Frequency
19 Acquisition Time 5.4526
20 Acquisition Date 2021-05-06T09:29:00
21 Modification Date 2021-10-21T11:46:47
22 Class
23 Spectrometer 300.81
Frequency
24 Spectral Width 6008.6
25 Lowest Frequency -1147.2
e 26 Nudeus H
g g g E g 8 27 Acquired Size 32768
el gt Sl — 28 Spectral Size 65536
T T T T T T T T T T T T T T T T T T
Lo 15 14 13 12 11 9 8 7 6 3 2 1 o -1 -2 -3
f1 (ppm)

'H NMR spectra of compound 4d




1162.48

123.25
12233
119,82
114,28

94.00
-56.30
-36.85

Parameter

Data File Name

2 Tite
Comment

w

Origin
Owner

Site
Spectrometer
Auther

RIS

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

23 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nudleus

27 Acquired Size

|l

| |

N

28 Spectral Size
T T T T T T T T T T T T

T
210 200

180 180 170 160 150

T T
140 130

T
110 100 o0 80 70 60 50 40 30 20 10 0
1 (ppm)

T
120

value

C:/ Users/ Amir/ AppData/
Localf Temp/ 7yPSbqAQEKYC-
hkafTTaQ/ Shahrivar/ 334/ fid
Shahrivar. 334.fid

€13-Dr. Esmaeili- code

8P 1{danehchin)-

Bruker BioSpin GmbH

root

spect

DMSO
295.0

2gpg30

D

5 mm PABBO BB-1H/ D Z-GRD
2104275/ 0252

512

202

2.0000

10,0000

1.8088
2021-09-06T10:03:00
2021-10-21T11:55:06

75.65

15115.9
-1454.8
13C
32758
65535

13C NMR spectra of compound 4d

110

50

40

30
1 38

20

10 l

o] _ | L.l.!l_. Al [ I . . .
a 2‘0 4‘0 E.O 80 I(I)D 1‘20 11;0 160 180 200 220 240 280 ZR0 400

Mas=s

Mass spectra of compound 4d

11




Flair

L&'99G
9T 69

o7 en LB 9L

LBGEDL

LLBELL
LFCLEL
2L 0521
FIBEEL
- 04 08E1
CEELRI
SF LIS
cocosl
647591
CErE9L
cE6ald
L6 8062
L1°95962
A0°9C0E
FEZTLLE
LGELEE
FE LFEE

L e L o S L
o fom] o ] o] o o o o o]
& @ ~ @ [y = ] Il — T

AIUETIWISUEL] %

2500 2000 1500 1000 500
YWavenumbers {cm-1)

3000

3500

IR spectra of compound 6b

500

5 ZE0) =
vE el
939171

PRl

orFElyl
Tie———prionl =
wlLZGL D
.ﬂ“[.lﬂl)hw FES1 oo LEol
w/ma LT
W =
-8
=
N( BT PRLE
o]
T
09 ]
z
G 8887
(o=t
418967
=
EV BL6T ig
m
B8R 2ILE |
TYBIEE |
£ LOFE i
L8
[¥y)
o
T B e e B I B e B LB B
= = ) ) = ) ) — ) ) =
m s3] [u} P w Lo -+ m [n] —

BIUETYISLEL| %

Wavenumbers (cm-1)

IR spectra of compound 6d

12



e e |

FELZG
— Eegsls

Wmmdww
FO0LL

- = 57088

M 57 58

Seel0kL 1

—_— 00°EE0l

e oFLlL
B

L
qlr.l/mm.maw_‘

500

1000

e=R=l A

[fag=t=1 =)

L8061

Qe 1091
LB GESL

L9991

1800

i)
© g
|m. =
S
o
g
il 5
o
w— =
8| = «
v ©
+—
D
8l & .
» po BEET
P 7 17T
il & =
> &
8 ngEslE
" zooozs
. PEBLEE
8 (8
[1n]
'}
-9
L 1 1 1 1 1 1 1 e 1 1 1m
m [a3} [vn} - (s} L =t [n] [t} — —

130
1001
01
0
T0
&0
504
&0
30
201
+0 4

o

aJueRwsUE ] %,

Wavenurnbers (cm-1)

IR spectra of compound 6e
13




™
o =t
B — 'y}
o = = —
] = !
o
= e B =
[} o]~ o
M 5 =
il o o
(=} — oy g
= : = o
m [y — o]
p=] = .
= o —
1= — ) =T
o o -
P — 2 —
g =
= o [ [ == Y
- - — o
E - g
= o - =
o i} —
o
It} b -
1
~ o
1y
w
o
'y}
-
3}
< o
ooy
w
- W
w0
0
S B . . \ B . . S . . . \ . B S B . .
3000 2500 2000 1500 1000 500
YWavenumbers (crm-1)
— 0 W0 D
NS &
_—— -
Parameter Value
1 DataFile Mame  C:fUsers/ Amir/ AppData/ Local/
-2} =m
=] SoSelIXRgR CObpH 11004k 2w
= shahrivar/ 420/ fid
-~ 2 Tide Shahrivar. 420. fid
3 Comment Dr.Esma=ili- code DE 1{danehchin)-
4 Origin Bruker BioSpin GmbH
5 Owner root
& Site
7 Spectrometer spect
8 Author
9 Solvent DMsO
10 Temperature 295.0
11 Pulse Seguence zg30
12 Experiment pin)
13 Probe 5 mm PABBO BE-1H/ D Z-GRD
7104275/ 0252
14 Mumber of Scans 48
15 Receiver Gain 144
16 Relaxation Delay 1.0000
17 Pulse Width 15.0000
18 Presaturation
. Frequency
6.8 19 Acquisition Time 5.4520
20 Acquisition Date 2021-09-09T13:57:00
21 Modification Date  2021-10-03T710:15:15
22 Class
23 Spectrometer 300.81
Frequency
24 Spectral width B009.6
25 Lowest -1147.2
Frequency
— et Wt e 26 Nucleus H
= oD ~ o
S =33 Sg o Spera ee oo
- ~ o [F-N7-] pectral sizs
T T T T T T : T T T T 1
55 _ 50 _45 40 35 30 25 20 15 10 05 0.0
1 (ppm)

'H NMR spectra of compound 69

14




196,19
~162.95
158,91
146,98
142,65

O <
= M~
I~ @O
o N
—

120,32
1327

Parameter value
1 Data File Name C:/f Users/ Amir/ AppData/ Localf
Temp/ cE6iHSZNR 5K 55315 xmWzug/
shahrivar/ 445/ fid
2 Title Shahrivar, 446. fid
3 Comment C13-Dr.Esmaeili- code
DE1(danehchin)-
4 Orign Bruker BioSpin GmbH
5 Owner root
6 site
7 Specrometer spect
8 Author
9 Solvent DMSO
10 Temperature 295.4
11 Pulse Sequence zapg30
12 Experiment e}
13 Prabe 5 mm PABBO B8-1H/ D Z-GRD
2104275/ 0252
14 Number of Scans 700
15 Receiver Gain 202
16 Relaxation Delay 2.0000
17 Pulse Width 10,0000
18 Presaturation
Frequency
19 Acquisition Time 1.8088
20 Acquisition Date 2021-09-11T11:32:00
21 Modfication Date 2021-10-21T17:20:53
22 Class
23 Spectrometer 75.65
Frequency
24 Spectral Width 18115.9
L J J | l | L | ‘ L H 25 Lowest Frequency -1494.8
oM eus 13C
T T T T T T T T v T T T T v T v T T T T v T 27 Acquired Size 22788
210 200 190 180 170 160 150 140 130 120 110 100 90 80 FO 60 S0 40 30 20 10 o0 -0 0 o presing
f1 (ppm}

13C NMR spectra of compound 6g

T IOUCT USCORy CIUTTATY

[

: 102] %]

: = Gl

B JJ

g bl b o I B
T a e B W ' .

M T ] 1 i "
o 160 180 180 200 220 240 260 280 300 320 340 350 380 400
Mass

Mass spectra of compound 6g

15




100
an
80 -
1 =]
704 g
: B2
i [ o
g0 4 o oo [s)
Lo o
(ST o
i) % — )
o 1
= 50 -
5 1
= 1
% ]
= 40 1 =
Il 1 ]
= 1 @©
- 1]
R 304 Irs]
=]
[
1 = w
20+ T8
1 T - o -
1 =] 2] — o
[ o ik o o
10 - = = B =}
1 © I~ o -
1 [ia] — o —
- o @ . B
1 o 3 -
0 o fus} = 0
% o oo
— [T}
o L]
1 e
-0 4 -
_— e P Piiidal a a i i iinia  iaiaiiilhni l i aaa  m
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
CeILERIIINSTEESTEE
Mm@ g e aNT S S
e G e o e R e B B B B L I T R Parameter value
¥ —— L
1 Data File Name C:/Users/ Amirf AppData/
Local/ Tempy/
WFTDBWYBQ +qYo0IUnagm 147
Mehr/ 63/ fid
2 Title Mehr.63. fid
3 Comment Dr.Esmaeili- code
=3 [=3 (=] -+ DT 1{danehchin)-
3 «3 o~ - 4 Origin Bruker BioSpin GmbH
ch o~ o o™ 5 Owner root
: & site
7 Spectrometer spect
8 Author
9 Solvent DMSO
T T T T i 10 Temperature  293.5
2.35 2.30 235 220 215 2.10 11 Puse a3
1 (ppm) Sequence
12 Experiment D
13 Probe 5 mm PABBO BS-1H/ D Z-GRD
2104275/ 0252
14 Number of 32
Scans
15 Receiver Gain 158
16 Relaxation 1.0000
17 Pulse Width  15.0000
. . . . . . . . . 18 Presaturation
Frequency
75 74 73 7.2fl (7[.lem]7.0 6.9 6.8 6.7 19 Acquisition 5.4525
Time
20 Acquision  2021-09-26T12:30:00
Date
21 Modification 2021-09-26T 13:06:53
Date
22 Class
23 Spectrometer  300.81
Frequency
T P -] 24 Spectral Width 6009.5
= o™ o~ 25 Lowest -1147.2
= S <e et Frequency
- of od -]
T T T T T T T T T T T T T T T T T
i 15 14 13 1z 11 10 9 3 2 1 0 -1 -2 -3

'H NMR spectra of compound 6j

16




—196.02

-162.98
15937
—149.75

N
o~
P~
o~
—

124.48

=3
=2
S
=

113.38

Parameter

Data File Name

value

C:f Usersf Amir/ AppData/ Local/
Temp/ c2sBgf8XRZES8pgTMobSUAS
Mehr{ 84/ fid

2 Tite Mehr.64. fid
3 Comment C13-Dr.Esmaeili- code
OT 1{danehchin)-
4 Origin Bruker BioSpin GmbH
5 Owner root
6 Site
7 Spectrometer spect
8 Author
9 Solvent DMSO
10 Temperature 294.2
11 Pulse Sequence 2gpg30
12 Experiment 1D
2 13 Probe 5 mm PABEO BB-1H/ D Z-GRD
Z104275/ 0252
14 Number of Scans 400
15 Receiver Gain 202
16 Relaxation Delay  2.0000
17 Pulse width 10.0000
18 Presaturation
Frequency
19 Acquisition Time 1.8088
20 Acquisition Date 2021-09-26T12:57:00
21 Modification Date  2021-09-26T19:09: 10
22 Class
23 Spectrometer 75.65
Frequency
24 Spectral Width 18115.9
25 Lowest Frequency  -1484.8
26 Mudeus 13C
L l | J ‘ J [ 27 Acquired Size 32768
- 28 Spectral Size 65536
T T v T T T T T v T T v T T T T T v T T r T T
210 200 150 180 170 180 150 140 130 120 llofl ](.U j90 80 70 50 50 40 30 20 10 o -10
ppm

13C NMR spectra of compound 6j

Mass Speciroscopy Laboralory

s

=l

K hu } E
i 1. JI ; |I A .|‘. " o _||.A..|_A,. .
[ 5 & ﬂ‘) B’O 1&) 120 140 160 180 7200 220 240 260 280 300 320 340 380 380 400

Mass spectra of compound 6j

17




Mass

@01
| =
BD—_ E
1 o
1 TH
1 o
70- E a
| = z
o 1 o ITe] -
g e 2 CN § 3 = ”
s ! 5 a2 = A
5 | o 7 SRS e B ®
S a0 - =] 8o
= I Ed o
2 | m =
40+
| %
[ CN .
1 o
30— ]
3 T
i =
20 - NH, 2
i m e
I <
i &
104 ©
o0 %o moo  mw 200 s Tio " 500
Wavenumbers {cm-1)
IR spectra of compound 6h
110
100
90-‘
80 (=1GE0
126
70
. 6o}
i
£ 5o =] [E<]
<0-
s
m-.-
i (" H t IJ k M w
?
;] Jl J'I “i L | ill |L “ i LI . ll Il\ j l‘ | S
(] 2’0 4.0 6'0 8'0 520 1 ZDD 220 2‘ ';BO 3%0 3;0 360 460

Mass spectra of compound 6h

18




OFEZLL
7z 0ghl
I — TYTET
T
RS FAEL
s —— :
I 97'5LEL
L LFZigl
65 1191
08'zoLL
—.050522
T £ =
.....r. K -
- ) V|A\.\
JoN TN
y \ e
..r..v|.‘..\... .__..Ml.“a.ul
98'hLE8T J I '
66 ZERT = o= 7
740967 - ", /
e
98 FLLE
97 1
Py v L e R B |
= — — = —_ ] o) - -
m [a3) o P o [Ty ] =T (U] (3]

LT EEDL

BILETUISUEL| %

1500 1000 500

2000

Wavenumbers (crm-1)

3500

IR spectra of compound 6k
19



