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Immobilized sulfonic acid functionalized ionic liquid on magnetic cellulose as a novel
catalyst for the synthesis of triazolo[1,5-a]pyrimidines

Azar Jahanbakhshi, Mahnaz Farahi*

NH,

NN
N\//J\
N N
h

CO,Et

a0

N/ |

%T

70

5O I | 1 1 1 1 1
4000 3000 2000 1000 400

Wavenumber [em-1]



.
am
™

124 115 114 WS 140 45 ¢4 &S 70 65 60 55 S8 45 40 35 30 25 26 o
1 Gon
Jahanbakhshi- code P1l- (")(7
o @ soma © ~
3% 2383 g8 3 53 55305828 8 BRUKER
& s Seca @ @ 28 28845838 3 L)Q
g8 3558 2 g e Sooggggs =
2 e f2eed o 2 g8 9Ieq88BRI =
| | VoSN

<
A\

Current Data Parameters

T T T T T

80 60 40 20 0 ppm

Cl

NAME Khordad
EXPNO 459
PROCNO 1

F2 - Acquisition Parameters
Date 20220607
Time 15.58
INSTRUM spect
PROBHD 5 mm PABEQ BB-—
PULPROG zgpg30

T 65536
SOLVENT DMSO

NS 128

DS 4

SWH 18115.941 Hz
FIDRES 0.276427 Hz
AQ 1.8087935 sec
RG 202

DuW 27.600 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1

SFO2
NUC2Z
CEDERG[2
PCPDZ
PLWZ
PLW1Z
PLW13

51
SF
WOW
S5B
LB
GB
PC

CHANNEL £2 =
300.8112032 MHz

CHANNEL f1 = =

15.6462982 MHzZ
13C

10.00 usec

30.00000000 W

1H
waltzlg
90.0

=)
o
o
]
a

6.40000010 W
0.17778000 W
0.12399999 W

F2 - Processing parameters
32768

75.6387350 MHz
EM

1.00 Hz

1.40



100
aol-
wT [
aﬂ—
70 \ ] . ] .
4000 3000 2000 1000 400
Wavenumber [cm-1]
3 3 2 203 EEE
1 f 37 g
%‘
J | I
J J , Yo, ,’~
. 1 v . ot
E . s = ]
e 13 ll‘o ws: o 9?! a0 "R I?O P 710 5 0 A3 40 y - Y




o B8 7 8 = ;@l
- nd - a
1
ll(" N0 R 2; 1" 13 l;(‘ l:lr w €0 8) 7’(‘ ~—>:;A S0 0 £y e .:l 10} £'
11 (ppe)
NH,
CO,Et
//\N N
N
\ —=
N N
|
H
Br
70
60}~
501
%T |
40
30~
20 . 1 A 1 . | L
4000 3000 2000 1000 400

Wavenumber [em -1]



9.166

- 8.391

Nm om@a o~ S e @ i

WMo S o ~ R MG

R =] Al o o - LT

e W Mo e B
s \ 4

5

i

EE Te gpmoeces
Lo 25 FRIERGAS
& g9 Sgcgmnog
H2 SFSRAAIL

125,99
128,30
—106.4

N
|
H

NO,

Bl 5.00 usee
FL1 3.00 g
SFOL 250.1322512 MHz

BRUKER
(>0

Current Data Paraneters
TRE

cthes
] 158
rapom 1

72 - scquisition Parensters
Date_

20181102
9.43

cpect
s mn multinuel

=3
15322
SO

a0

[]
255,558
0.322426
1.3074532

sF 250.1300000 MEZ
ey =
ey [
1 0.30 ¥z
= [
™ 1.00



100

80—

%T
60— 'I

30 I | 1 | 1 | 1
4000 3000 2000 1000 400

Wavenumber [em-1]

_—14,055
T™~13.934

Yas5003 UN
1284
1
20180912
9.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Tl 65536
SOLVENT DMSO
NS 20
Ds 0
SWH 8012.820 Hz
FIDRES 0.122266 Bz
AQ 4.0894966 sec
RG s
DW 62.400 usec
DE 6.50 usec
IE 297.1 K
D1 4.00000000 sec
00 1
e CHANNEL {1 e=e——————
NUC1 1H
Pl 14.00 usec
PL1 -2.00 dB
PLIW 11.86359406 w
SFO1 400.2236020 MHz
32768
400.2200000 MHZ
EM
0
0.30 Hz
0
1.00

=

15 18 . 12 41 4 2 1 ppm

SUEREEERE Y RREE Kl

Py
S -

0.75



TRUM
FROBHD
LPROG

bl Attt s bl

I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

NO,



100

— pp—
V\\‘l /\
i Iﬂ N Ao
Hl‘ i i I‘H ||m|'||| IJ||u
\ H N MRl
L] AL
80l ‘ ‘ I‘I ’. | | ‘h“ I} |\
|
| ‘H I l‘P V
I ] ‘ o
|\ ‘\ LI
A
L \
. 1
1B
a
40 ||
30 1 | | 1 |
4000 3000 2000 1000
Wavenumber [cm-1]
3 saEeEzs . 853 328 Bm"
Wy P W @)
[
) J -
b 4 L i T [ ) i P o
g %% g 3 ] i
915 9:0 85 ﬂ: 7.‘5 7.'0 5 6.0 55 45 40 35 30 25 20 15 10 0?5 00



—16.6

—154.55

—150.36
—14793

— 11363

—63.19
—s9.06
—13.86

T
130

T
120

Cl

o
1166

20180609

me. 20,08
NSTRUM spect
ROBHD

PROBHD 5 mm PABBO BB-

29p930

63536
DMSO
st

0
35714.285

42.02601895 ¥
10, 6479784 Wiz

L £2

%T

s

g!



an
(<O

o O e M e MO0 T O Ao
54 i D ] WM Mo n non
A —~@eo ~mm o TN NS
— @~ e T NNNN A
| \ / Current Data Parameters
Y v othex
L 189
r on Paraneters
fop . 20181103
, [relf r | o.58
J J J / J spect
5 ma Multinuel
PULPROG =
0
soLvENT
s
DS
SwH
FIDRES
AQ
G
ow
oE
TE i0.0 X
D1 2.0000000C sec
CHANNEL f1
2501322512 ME=
cessing paraneters
32768
l 0.1300000
| ]
2]
| | GB
! Y E
T T T T = =
15 14 13 12 11 10 9 6 5 4 3 2 1 0 ppm
| I\ [
e = BB
-/ - -l
3u5 3385 R8% . BRUKER
o Gie ot ol i (<)
580 24u5 s e

—102.88

bbbt Lt b L bl nal v b ol g
250 200 150 100 50

NH,
CN

/NN

NJ\
\ —=
N N
|
H

ot bbb et s
¢ ppm

CHj



O
0T B0
5o
a0 I | 1 1 1 | 1
4000 3000 2000 1000 400
Wavenumber [cm-1]
Ll ] bl ) = =
43 - R= a8 5
L X-=] = = = e+ o~

a
d

b

] |

1 ey ‘
1 J L 1 LA
¥ L] L L !
o s @ - w
] & 3 2 2

r{rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrprrorr1

100 a0 a0 70 6.0 50 40 30 20 10 00 ppm



£ro0z

106t
4441
(14 £
Pt ——7
Breet

WOLES ——e_
209§ ———

400611
PO e

081ezl
POZ AL e
vz or
L T

LRI
#2651

1100 90 80 ) &0 S0

160 150 140 13 120 M0

170



100

70—

60

400

1000

2000

Wavenumber [cm-1]

3000

4000

2182
688
G062
rd .4
&2
8S6'E
GLBE

A

=614

=083

T 500

044

F 088

ppm



10

170 160 150 140 130 120 110 100

NH,

H/NTN

CN

\ =

Z=—T

N

NO,



70—

40
4000 3000 2000 1000 400
Wavenumber [cm-1]

NH,
CN
A/NTN
N\ -
N N
|
H



a0

&0

10

1 L

1
3000 2000 1000

Wavenumber [cm-1]
NH,
CN
N//\N N

Br

400



70

3000 2000 1000
Wavenumber [cm-1]

Cl

400



80

10 .
4000 3000 2000 1000 400
Wavenumber [cm-1]




