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Yellow solid; mp 178-180 °C; *H NMR (300 MHz,
DMSO-de): 6 1.41-1.62 (m, 4H, CH> of cyclohexane),
1.69-1.81 (m, 4H, CH> of cyclohexane), 1.92-1.96 (m,
2H, CH> of cyclohexane), 5.06 (s, 1H, OH), 7.47 (t, J
=9 Hgz, 1H, CH aromatic), 7.59 (t, J = 9 Hz, 2H, CH
aromatic), 7.93 (d, J = 9 Hz, 2H, CH aromatic), 8.62
(s, 1H, CH of triazol); *C NMR (75 MHz, DMSO-de):
5 23.00, 25.42, 38.12, 73.81, 117.69, 122.14, 127.74,
130.06, 136.32, 153.13; IR (KBr): 3369, 3099, 3057,
2933, 2854, 1595, 1549, 1498, 1068 cm™.
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z

:(1\Yb)

740 :&515 S0y 209- °C 210 1ogd (galais

Light brown solid; mp 209-210 °C; *H NMR (300
MHz, DMSO-ds): & 1.34-1.47 (m, 4H, CH. of
cyclohexane), 1.70-1.81 (m, 4H, CH; of
cyclohexane), 1.93-1.96 (m, 2H, CH; of
cyclohexane), 5.13 (s, 1H, OH), 8.25 (d, J = 8.9 Hz,
2H, CH aromatic), 8.44 (d, J = 8.9 Hz, 2H, CH
aromatic), 8.87 (s, 1H, CH of triazol); *C NMR (75
MHz, DMSO-de): 6 22.10, 25.65, 38.00, 68.41,
120.29, 120.69, 126.04, 141.53, 146.87, 157.87; IR

\o¥



(KBr): 3224, 3116, 3074, 2939, 2854, 1597, 1527,
1442, 1047 cm™,

T 1= 15%0 olSew(J-F- Jo3T 55— Y XA -HY - (Jmid g pii-Y)-1)-) S i
:(1\ve)

TAY 5 S ‘9 S0 M Ya¥-Yad °C ogd salads

Yellow solid; mp 194-195°C; *H NMR (300 MHz,
DMSO-ds): & 1.32-1.98 (m, 10H, CH: of
cyclohexane), 5.07 (s, 1H, OH), 7.89 (t, J = 7.95 Hz,
1H, CH aromatic), 8.30 (d, J = 7.5 Hz, 1H, CH
OH /@\ aromatic), 8.43 (d, J = 7.5 Hz, 1H, CH aromatic), 8.75
//lf NO, (s, 1H), 8.90 (s, 1H, CH of triazol); **C NMR (75
A MHz, DMSO-ds): 22.16, 25.68, 38.05, 68.41, 114.86,
120.33, 123.19, 126.19, 131.95, 137.88, 149.01,
157.60; IR (KBr): 3220, 3119, 3054, 2925, 2830,

1585, 1519, 1438, 1051 cm'L,

i V= o155 oS wr( s -F— Jo3T s 5— Y ¥ I-HY - (b g, 5-Y)-V)-) cS )5
:(1\vd)

TAY STy (g0 s YoV -Y -V °C :0gd saas

Yellow solid; mp 201-203°C; *H NMR (300 MHz,
DMSO-de): 6 1.30-1.47 (m, 4H, CH: of cyclohexane),

/@\ 1.66-1.81 (m, 4H, CH. of cyclohexane), 1.92-1.99 (m,

e . 2H, CH; of cyclohexane), 5.07 (s, 1H, OH), 7.54 (d, J
[

N=N =9 Hz, 1H, CH aromatic), 7.62 (t, J=7.5Hz, 1H, CH

aromatic), 7.95 (d, J = 6 Hz, 1H, CH aromatic), 8.08
(t, J =7.5 Hz, 1H, CH aromatic), 8.74 (s, 1H, CH of

RN



triazol); 2*C NMR (75 MHz, DMSO-ds): 22.15, 25.67,
38.05, 68.38, 118.07, 119.97, 120.03, 128.59, 132.08,
134.66, 138.33, 157.35; IR (KBr): 3226, 3103, 3059,
2933, 2854, 1668, 1591, 1485, 1153 cm™.

Ji V-l 3K oS (o I-F- Jg}T‘S)S'—Y“Y‘\—H\—(J&-é “Y-g 5-F)-V)-) Sy
:(\Yve)

AN :ui._'fb (50 e Yav-yaA °C :gg& Lgd..b.'dj

Light yellow solid; mp 197-198 °C; *H NMR (300
MHz, DMSO-ds): & 1.46-1.56 (m, 4H, CH. of
cyclohexane), 1.66-1.81 (m, 4H, CH; of
cyclohexane), 1.93-200 (m, 2H, CH; of
ol cyclohexane), 5.09 (s, 1H, OH), 8.02 (d, J = 8.7 Hz,
ol /@: 1H, CH aromatic), 8.32 (d, J = 8.8 Hz, 1H, CH
an NO, aromatic), 8.72 (s, 1H, CH aromatic), 8.84 (s, 1H, CH
of triazol); *C NMR (75 MHz, DMSO-dg): 22.13,
25.66, 38.06, 68.42, 117.12, 120.35, 124.50, 124.83,
133.59, 136.48, 148.59, 157.73; IR (KBr): 3216, 3112,
3041, 2917, 2821, 1585, 1519, 1437, 1101 cm™.

V=03l 35S (b P J93T 5T ¥ A -HY - (i 5505 ¥ -9 5 F)-1)-) s 5
:(WYF) Ji

AR :&5‘5 (50 e \Ya-yf. °C :ggé 64\]4.55

Yellow solid; mp 139140 °C; *H NMR (300 MHz,

Cl
OH y N/Q/ DMSO-dg): 6 1.29-1.51 (m, 4H, CH: of cyclohexane),
OL‘(N;}IJ NO;,

1.70-1.85 (m, 4H, CH; of cyclohexane), 1.95-2.02 (m,

V£



2H, CH> of cyclohexane), 5.15 (s, 1H, OH), 7.96 (d, J
= 8.4 Hz, 1H, CH aromatic), 8.10 (d, J = 8.4 Hz, 1H,
CH aromatic), 8.44 (s, 1H, CH of triazol), 8.55(s, 1H,
CH aromatic); *3C NMR (75 MHz, DMSO-de): 22.10,
25.65, 38.17, 68.44, 122.90, 125.83, 128.50, 129.01,
134.41,135.05, 144.82, 157.07; IR (KBr): 3216, 3115,
3042, 2915, 2819, 1581, 1520, 1437, 1101 cm.

HWVG) JT V- o155 olSw(Ji-F- Jo3T 655 ¥ -HI- (U= 15l)-1)-) S

OH

OF
N=N

/©/ h

TN STy g0 WWANVFe °C igd cabis

Yellow solid; mp 148-150 °C; *H NMR (300 MHz,
DMSO-de): 6 1.37-1.52 (m, 4H, CH> of cyclohexane),
1.68-1.80 (m, 4H, CH> of cyclohexane), 1.92-1.95 (m,
2H, CH> of cyclohexane), 2.38 (s, 3H, CH3) 5.02 (s,
1H, OH), 7.38 (d, J = 8.4 Hz, 2H, CH aromatic), 7.79
(d, J =8.4 Hz, 2H, CH aromatic), 8.56 (s, 1H, CH of
triazol); *C NMR (75 MHz, DMSO-ds): 22.16, 25.70,
38.12, 68.41, 88.197, 119.62, 120.13, 130.66, 135.06,
138.33, 157.14; IR (KBr): 3401, 3128, 3045, 2921,
2852, 1640, 1516, 1445, 1110 cm™.

:(\\vh) Ji—\—oljib S (B -F— Jg5T s - Y I-HV- (g5 -1 )L)-1)-) cuS 5

OH

7 )
N=N

CH,

AN :ui..sz (50 e \Ya-\f-. °C :‘.,:5.5 Lgc\b.b'.i

White solid; mp 160-162 °C; 'H NMR (300 MHz,
DMSO-ds): 6 0.685 (d, J = 6.9 Hz, 3H, CH3), 1.30—
1.55 (m, 3H, CH: of cyclohexane), 1.60-2.08 (m, 6H,
CH: of cyclohexane), 2.35 (s, 3H, CHs), 5.21 (s, 1H,
OH), 7.37 (d, J = 8.4 Hz, 2H, CH aromatic), 7.72 (d, J

VoV



= 8.7 Hz, 2H, CH aromatic), 8.32 (s, 1H, CH of
triazol); *C NMR (75 MHz, DMSO-de): 15.78, 23.69,
25.65, 29.83, 39.84, 41.80, 73.39, 88.19, 119.61,
120.11, 130.65, 135.04, 138.33, 157.12; IR (KBr):
3408, 3130, 3049, 2925, 2856, 1641, 1518, 1446, 1113

cm,

(1Y) Ji—\—&}iﬁo S (L 1-F— Jo3T 65— F ¥ A-HY- (B g - F)-1)-) oS 5

TA :u’b.:.ﬂs (S0 M \Y2-\YA °C :;';3.5 salads

White solid; mp 126-128 °C; *H NMR (300 MHz,
DMSO-ds): 6 0.873-0.895 (d, J = 6.9 Hz, 3H, CH3),
1.40-1.55 (m, 3H, CH-of cyclohexane), 1.60-2.08 (m,
6H, CH: of cyclohexane), 5.21 (s, 1H, OH), 8.01 (d, J

NO, = 8.4 Hz, 2H, CH aromatic), 8.07 (s, 1H, CH of

OH y N/©/ triazol), 8.44 (d, J = 8.7 Hz, 2H, CH aromatic); *3C

N;I\'J NMR (75 MHz, DMSO-ds): 15.82, 23.70, 25.65,
CH, 29.85, 39.88, 41.88,

73.41, 119.09, 120.35, 125.54, 141.29, 147.11,
157.14; IR (KBr): 3365, 3134, 3089, 2925, 2856,
1599, 1516, 1448, 1107 cm™,

7+ gl (ybio( i) JaIT 53N N= (o =P Jg3T s - -V H= (g 1)) -5-¥
-N 5 (\+ mol% ,-/-Va @) Cul ol e & (VY mmol) w51 LT «) mmol) cpol L5,bg
03500 5+°C los 5 aele 3 Lite (65 M, (VO MOI% ,+/+ Y5 ) el s 950 65 !
Gawgdy STy i il edjpep Cele £ ool 4 e glos jo STy bolse o

o b Al o 50 b 2iSTy bgles 1Sl pladl 5l g i Jlis (TLC) 36 a¥ 31 Sileg S

VoA



3 oot b (JSSeden) (s G5 5les,8 stbomgts (Al Jpamo 5 o8 st 1 Ll

Dol Caws s (V:F) wlewl Sl o558 sosgd >

:(1Y+@) U1 (Juso) Jusd (- F-J 93T 6 55— ¥ A =HY= (s 9 - F)-1))-N= J5-N S 5
AN :0'24519 SO M2 qv-aA °C :gjé 64.2.::.:

White solid; mp 97-98 °C; *H NMR (300 MHz,
DMSO-ds): 6 0.99 (t, 6H, 2CHa), 2.32-2.44 (m, 2H,
CHy), 2.52-2.61 (m, 2H, CH?2), 5.22 (s, 1H, CH), 7.26
(t, J =7.2 Hz, 1H, CH aromatic), 7.34 (t, J = 7.2 Hz,
2H, CH aromatic), 7.48 (d, J = 7.5 Hz, 2H, CH
aromatic), 8.28 (d, J = 7.75 Hz, 2H, CH aromatic),
8.45 (d, J = 9.3 Hz, 2H, CH aromatic) 9.03 (s, 1H, CH
//N g ,NONOZ of triazol); °C NMR (75 MHz, DMSO-ds): 12.54,
31.175, 43.52, 61.44, 120.86, 122.39, 126.01, 127.51,
128.60, 128.68, 141.42, 141.81, 146.98, 149.08; IR
(KBr): 3130, 3093, 2951, 2858, 1624, 1535, 1452,
1346, 1198 cm™.

SIS N= (o) S (=P Js3Tis ¥ ¥ IHI- (b 950 ¥ - 5 F)-N s 5
:(1Y+D) ¢yl
I8 STy oo WWENYS °C g gabaii

Brown solid; mp 97-98 °C; 'H NMR (300 MHz,
DMSO-ds): & 0.99 (t, 6H, CH3), 2.34-2.43 (m, 2H,

CH>), 2.55-2.59 (m, 2H, CH>), 5.20 (s, 1H, CH), 7.25
Cl - i —

. _ (t, J=7.2 Hz, 1H, CH aromatic), 7.34 (t, J = 7.35 Hz,
. _ N NO, 2H, CH aromatic), 7.47 (d, J = 7.2 Hz, 2H, CH
=N

aromatic), 8.02 (d, J = 9 Hz, 1H,CH aromatic), 8.34
(d, J = 8.7 Hz, 1H, CH aromatic), 8.76 (s, 1H CH

V-9



aromatic), 8.98 (s, 1H, CH of triazol); *C NMR (75
MHz, DMSO-ds): 12.59, 43.49, 61.43, 117.26,
122.41, 124.61, 12494, 127.51, 128.60, 128.68,
133.53, 136.34, 141.79, 148.52, 148.97; IR (KBr):
3157, 3086, 2968, 2927, 2817, 1597, 1516, 1454,
1342, 1171 cm™,

1(1V+C) (rdgd 590 (o) Jid) (Jol-F— Jo3T 55 - Y ¥ A-HV-(Judd 9 0 ~¥)-1))-F S i

AR :u’l:..:S\j (50 VO--YOY °C :;';3.5 salads

Light yellow solid; mp 150-152 °C; *H NMR (300
MHz, DMSO-de): & 2.36 (m, 4H, CH2 morpholine),
3.60 (m, 4H, CH2 morpholine), 4.73 (s, 1H, CH), 7.28
(t, J=7.2 Hz, 1H, CH aromatic), 7.36 (t, J = 7.35 Hz,
2H, CH aromatic), 7.53 (d, J = 7.2 Hz, 2H, CH
aromatic), 7.89 (t, J = 8.25 Hz, 1H, CH aromatic), 8.32
(d, J=8.1 Hz, 1H, CH aromatic), 8.44 (d, J = 8.1 Hz,
1H, CH aromatic) 8.78 (s, 1H, CH aromatic), 9.1 (s,
1H, CH of triazol); °C NMR (75 MHz, DMSO-ds):
51.98, 66.72, 67.46, 115.16, 122.34, 123.46, 126.49,
127.94, 128.93, 128.97, 131.91, 137.73, 140.33,
148.95, 149.41; IR (KBr): 3093, 2962, 2924, 2858,
1641, 1541, 1452, 1351, 1190 cm™.

(o) Juid) (2= J93T s 5= Y X A-HI-(Judd g5 —Y-g,5-F)-1))-F S Sy

11 +d) g8 590

T 2 Sy (g0 o VOY-10F °C iogd galais

NO,
/\N __
/l N Cl
=~ /
N

Yellow solid; mp 154-156 °C; *H NMR (300 MHz,
DMSO-de): 6 2.36 (m, 4H, CH2 morpholine), 3.60 (m,
4H, CH2 morpholine), 5.20 (s, 1H, CH), 7.29 (t, J = 7.2
Hz, 1H, CH aromatic), 7.37 (t, J = 7.00 Hz, 2H, CH

VY-



aromatic), 7.51 (d, J = 7.0 Hz, 2H, CH aromatic), 8.01
(d, J =9 Hz, 1H, CH aromatic), 8.32 (d, J = 8.7 Hz,
1H, CH aromatic), 8.74 (s, 1H, CH aromatic), 8.99 (s,
1H, CH of triazol); **C NMR (75 MHz, DMSO-de):
51.95, 66.74, 67.38, 117.37, 122.33, 124.68, 125.07,
127.94, 128.92, 128.94, 133.49, 136.35, 140.22,
148.51, 149.49; IR (KBr): 3171, 3095, 2958, 2921,
2812, 1591, 1518, 1450, 1345, 1191 cm™.

oo Jwd) V= (Ush-F— JaiT 6p-YYO-HV= (b 35— ¥)-)-V— Juo (3-N-N o 5

:(\Y+e) Q-MT

TAY :u‘l’,.lflg SO r2 ¢-3A °C :gjé Lgc\.]a_'éj

Yellow solid; mp 96-98 °C; 'H NMR (300 MHz,
DMSO-ds): 6 2.15 (s, 6H, 2CHz3), 4.65 (s, 1H, CH),
7.26 (t, J=7.2 Hz, 1H, CH aromatic), 7.35 (t, J = 7.00
Hz, 2H, CH aromatic), 7.50 (d, J = 7.0 Hz, 2H, CH
aromatic), 7.88 (t, J = 8.1 Hz, 1H, CH aromatic), 8.32
(d, J=8.7 Hz, 1H, CH aromatic), 8.45 (d, J = 8.7 Hz,
1H, CH aromatic), 8.79 (s, 1H, CH aromatic), 9.11 (s,
1H, CH of triazol); 3C NMR (75 MHz, DMSO-ds):
43.73, 67.94, 115.05, 122.11, 123.42, 126.37, 127.78,
128.74, 128.82, 131.93, 137.75, 141.29, 148.98,
149.96; IR (KBr): 3135, 3095, 2954, 2850, 1626,
1531, 1455, 1341, 1190 cm™.

1OV ooy (gl (i) i) (= 95T (65T ¥ A=HY - (Jddg =Y )-))-) S 55

TAY = jusSTy (50 0 VO-V2Y °C igd galais

RN



Yellow solid; mp 159-161°C; 'H NMR (300 MHz,
DMSO-de): 6 1.36-1.37 (m, 2H, CH> of piperidine),
1.52 (m, 4H, CH: of piperidine), 2.34 (m, 4H, CH> of
piperidine), 5.09 (s, 1H, CH), 7.26 (t, J = 7.05 Hz, 1H,
CH aromatic), 7.34 (t, J = 7.35 Hz, 2H, CH aromatic),
7.48 (d,J=7.2 Hz, 2H, CH aromatic), 7.88 (t, J = 8.25
Hz, 1H, CH aromatic), 8.32 (d, J = 8.1 Hz, 1H, CH
NO, aromatic), 8.45 (d, J = 8.1 Hz, 1H, CH aromatic), 8.78

N = - -
C’ N N‘@ (s, 1H, CH aromatic), 9.04 (s, 1H, CH of triazol); **C

NMR (75 MHz, DMSO-ds): 24.58, 26.18, 52.19,
67.31,115.08, 122.21, 123.37, 126.41, 127.62, 128.73,
128.79, 131.90, 137.78, 140.90, 149.00, 149.51; IR
(KBr): 3161, 3095, 2960, 2931, 2812, 1590, 1516,
1457, 1343, 1112 cm™,

(YY) SBA-15 s 5 angd -V-Y

Sigyoh 3,5 Tl o [VA] ceslo0yo)8 s VOV Jlo yo (S 5 (60, dawsgi oS 5 (1]
Sl Cwds oS 5 o 3 005 o Ceslo B Do 4 1Sy bgles ¢ aslal (0 ML) O 4 ol
55,1 Jl 155 s s 0050 Cels ¥ e 4y g adlsl (VY- ML) (Y M) ail 0,159,000 a0
5 al 00 YO °C glos o el YT oo (gl g adlal iiSTy bole 4y 0,5 MO SIS
STy Jolye ol plail 5las i 0000 Ar °C slos o el YT i (gl STy bglors aslol
STy byliee Culgs ) o 0ol g oo (2lo) g ST L Al e iz GRiSTy bglis  JelS

A S Ve e °C slos o el Y 5l amy g 8Ll s Jsibl g T 51 ¥ s b
(1Y) SBA-15-(CH2)3-Cl s 5 angs —~A-Y

oy i) e 9% 4 @ ) Dloos oS 52055 s S 5 (FIA ) SBA-LS 51 sl
5 STy plasl 5l o .ol 0ed 95,1 93 g w8, Ll o el Y Gioe a0 g a8LSN ) 5%n

Y



Gk 5l LAl Jgame 0 ool gt Al o wiz b 558 Jloyi b ols wgesy (D> i

Dol Caws A °C gloo yo ol Sis

(VYY) SBA-15-Atz oS 5 angs -3-¥

68 sl o Yo o (v MmOl - VA @) (o500 5 (F @) SBA-15-(CH2)3-Cl I Lbglse
Bi> g STy pledl 3lam ol o0jee Vo °C slos o celo Ve o 4y g adlol awlo 8 e
Db S b 3l Al Sy b esls 52 sl o s b ST b ol sy o
el Caws 4 A °C sleo o

(\YA) SBA-15-0dtZ cus 5 (59, CUl s —Ve-Y

0551 92 ;0 aiBs Yo ol g ous aslsl Joibil d Lo 0+ 4 SBA-15-01Z 1 2 5 ¥ jlaie
30 Sl Vo Do 4y g oud aslsl STy balse 4 (O mmol ,\ o)) Cul O 03y 03

Gk 5l Sloged Lal- SBA-15-dtz-Cu (1) Jo—ame cules jo 0mi ssls &)l,> A+ °C sles
05 655 o)l ICP 51 osliiasl b ooy s CU i el Caws g Av °C (glos jo ol Sis
ol Cawds duo,3 VoA ] lade oS

SBA-15-dtz-Cu (1) ;5330615 31 eslicw! b by Jg3T 65— ¥ ¥ liiin jiimw —1)-F
mmol ,\/+ @) SBA-15-dtz-Cu(l) ol e 4 (VY mmol) sl .SIT () mmol) alls L,
A 0350p £+ °C los g ol Pl it Lo ¥ 50 (VY MmO,/ YA Q) asjl g g (+/++ Y
Lgleo 25Ty pladl 31 g 3 JLis (TLO) S ¥ (1S pleg S (sabowgay (2355 iy
A Jsame cole 55 b o0l gzt 15 Jbl b al> e aw (b SIBIS Bl gl 25Ty

ol Caws 4 gl b some Hels 5,k

Y



YY) Ja3T s 5— (P Y N)-HE— (g5 Jo1-- (03 1-Y -9 39)-O— Juio- T §5binn joiems VYY"

[80]
mmol <+/\ V0 ) &e5-Y-Us3ls 5B ) )-HY—g,00m oo-F¥ ) Jozed STy 51 Losla
Sae gl S, Ll s Jeill it (L d ay (VY MmOl 1N ML) se s 5,b e <O
pRIAS P> 50 sazme 55l Byl 5l palls Jpame (iSTy plesl law w00 colu ¥ (L)

ol Cawds VYV-1YR °C Jgame wgd alads ol Cawsas

(Y) J35Ts 55— (FY DD-YY)glg5li ko ¥~ (Jukogets)—F Gitiien jitiws —I Y-V

PR ol yorn 4y ¢( mmol <+ /\ 00 g) Jgﬂcg):—(f‘\“\ )—H\‘—(%.‘:J,J—\—@l—\’—%gﬁ)—a—gj,t.’;n—\”
los g oy gl oo Lo O jo (Y mmol <+ /6-Y @) &g (Y mmol <-/\#A Q) o ,S
3o et JLoo (TLC) S5L a0y 6_'9]1553[.05; Gal—wgdy (iaSly 8, inn D 00 jed lae

(F:)) lbewl Lo 55emN onsyol M 5l ooliiwl b (J31kes) (Goims (SIS 5ile,S (gabsga

AOT. STy (50 0 VYY-VVO °Cicgd (galais

H;C N H Brown powder solid (96% yield): mp 173-175 °C;
2

Y ‘Ne_C~q IH-NMR (300 MHz, DMSO-ds) 2.49 (s, 3H, CHs),

N I 4.79 (d, 2H, 1 =2.4 Hz, CHy), 6.81 (t, H, J =2.4 Hz,

S H CH of thiazole); *C-NMR (75 MHz, DMSO-dg) &

WY



12.27, 45.91, 87.33, 99.18, 128.112, 135.46 ppm:; IR
(KBr): 3090, 2930, 2855, 1624, 1125, 730cm™,

OYea-i) Jg3Tsy-(FYN)O-Y¥)glgils SMiw! 98 jiw -V
ol any (+/YYA g ) mmol)y Jo3Tis 5~ (FY NHO-Y¥)olg3Ls e Y-(omoy Jie)-#
(+/+\Y g & MOI%) vl J51 55 (+/VO mL .Y mmol) . ol .SIT 51 (VY mmol)
63502 Vo °C sloo jo el VA Sae & aole 8 e (60 Pl (Y ML) g bl (1) pgooVl
(S Ty ples! 5l e ol JLss (TLC) 3L Y 31 S 5ileg S (salwgay 2Ty &b, iy 0
Gty Lalls Jeame i las bl Ll Ve ML al g 4y STy bolse JT 4

Caws 4 (F:V) olisl sl 1S N sasgd Pl 5l eolainl b (J500ew) Seimw (B, 53y ,S

ol

1(1¥-8) J931 655~ (FYNO-YX)ghg L) SV - cn - V-9 1 Joid—¥)-F~ Jio-¥

07 :ui'..;_ﬂj S0y

Light brown oil; *H NMR (300 MHz, DMSO-de): §
2.52 (s, 3H, CHa), 3.93 (s, 2H, CHy), 7.45-7.61 (m,
. 6H, ArH and CH of thiazole); *C NMR (75 MHz,
P DMSO-de): & 10.61, 27.54, 86.5, 92.99, 105.27,
NXSIH\Q 122.09, 127.58, 129.37, 131.89, 132.03, 132.53,
133.88; IR (KBr): 3228, 2923, 2841, 2344, 1630,

1119, 721 cm™,

Hj

\RIN



-) J93T 55~ (FXYNO-Y ) lg5Li) b V- oY -9 1 (Sl gi— 1)~ ¥)-F ~ Jio-¥

CH,

:(\Y-b

¥/ . ,.MS \5 S0 4

brown oil; *H NMR (300 MHz, DMSO-dg): § 1.95
(s, 3H, CHs), 2.47 (s, 3H, CHs), 3.91 (s, 2H, CH>),
7.26-7.28 (d, 2H, J=8.1 Hz, CH aromatic), 7.43-7.46
(d, 2H, J =8.1 Hz, CH aromatic), 7.58 (s, CH of
thiazole); 3C NMR (75 MHz, DMSO-ds): 612.30,
27.60, 31.17, 82.52, 92.78, 105.23, 127.58, 129.16,
129.32, 129.37, 131.78, 132.029, 132.53, 133.88; IR

(KBr): 3235, 2944, 2857, 2331, 1665, 1121, 735cm"

1

{1 +-C) 93T 65— (¥ N(D-Y¥)glg b JuroY— (oI V- s -Y— 350)—F

Yy :u'l’,.:S\g 50 2

Brown oil; *H NMR (300 MHz, DMSO-ds): § 1.02-
1.06 (t, 3H, J =7.2 Hz CHs), 1.59-1.76 (m, 2H, CHy),
2.42 (s, 3H, CH3),4.02-4.07 (t, 2H, J =7.2 Hz CHy),
4.76 (s, H, CHy), 7.237 (s, H, CH of thiazole); 13C
NMR (75 MHz, DMSO-dg): § 10.46, 12.29, 34.29,
37.30, 45.93, 65.15, 76.56, 128.15, 129.33, 132.04,
135.50; IR (KBr):3064, 2957, 2930, 2871, 2219,

1718, 1119, 723 cm™,

ARk



10 e-d) Ja5Ts 55— (FY DY F)glg3bs koY= (Jsh-V- =Y - Ceg)-#

H2C —_—

H3C\</ N/&

Yoy :ui:..:S\s 50 2

Light brown oil; *H NMR (300 MHz, DMSO-de): §
0.91-0.95 (t, 3H, J =7.2 Hz CHs), 1.39-1.54 (m, 2H,
CHz), 1.66-183 (m, 2H, CH2 ), 2.74 (s, 3H, CHa),
3.55-3.60 (t, 2H, J =6.9 Hz CHy), 4.83 (s, 2H, CHo),
7.39 (s, 1H, CH of thiazole); 3C NMR (75 MHz,
DMSO-de): §10.13, 10.46, 12.29, 34.29, 38.19,
45.93, 65.15, 76.56, 128.15, 129.17, 131.91, 132.54;
IR (KBr): 3074, 2943, 2925, 2854, 2212, 1709, 1109,

733 cm™.

:(We-€) ST V= o l-Y—ga( -5 - Jo3T s 55— (F Y ND-Y ) dg3L5 Juso—Y)-F

e
K N_C-
\<SI \/OH

Y&y :u'l’,.:S\g S50 2

brown oil; *H NMR (300 MHz, DMSO-ds): § 2.68
(s, 3H, CHa), 3.61-3.71 (m, 2H, CHy), 4.52 (s, 2H ,
CHy), 7.71 (s, 1H, CH of thiazole), 8.81 (s, 1H, OH);
13C NMR (75 MHz, DMSO-ds): § 9.18, 20.44, 46.28,
67.65, 78.75, 127.01, 127.11, 144.87, 144.20; IR
(KBr): 3368, 2973, 2930, 2767, 2479, 1650, 1467,

1034.752 cm™™.

(Weo-F) JT-Y— Y —cas (L -F-Ja3T 65— (F X NDO-Y¥)glg3Ls Juio-T)-0

\AVA :ui.;.f\j 8o

VY



Light brown oil; *H NMR (300 MHz, DMSO-de): §
1.35-1.37 (d, 3H, J =6.6 Hz CH3), 2.74 (s, 3H, CHa),
3.77 (s, 2H , CH,), 4.27-478 (m, H , CH), 7.63 (s,
1H, CH of thiazole), 9.16 (s, 1H, OH); **C NMR (75
MHz, DMSO-ds): § 9.12, 20.45, 25.10, 46.21, 67.71,
77.17, 113.48, 126.86, 129.17, 132.01; IR (KBr):

3401, 2934, 2762, 2478, 1663, 1473, 1036, 754 cm’

1

) U YooY -cas (B-5-J95T 65— (FYND-Y¥)glgils Juso-Y)-0- Jusio-Y

:(\Y+Q

\AVA :ui..;_ﬂs (50 4t

Light brown oil; *H NMR (300 MHz, CDCls): § 1.53
(s, 3H, CHs), 1.62 (s, 3H, CHs), 2.21 (s, 3H, CHa),
3.77-4.10 (s, 1H, OH), 4.64 (s, 2H, CH), 7.66 (s,
1H, CH of thiazole); 3C NMR (75 MHz, DMSO-dg):
611.77, 20.46, 25.11, 36.31, 46.21, 67.71, 79.28,
113.49, 127.18, 129.33, 132.56; IR (KBr): 3413,

3080, 2918, 2363, 1628, 1484, 1120, 756 cm™,

—(FYNDO-Y¥)glgils (L-V-cpl-Y-wg (BI-V-cp o= e gl —F)-F— Jmsio-Y

:(Y¥+-h) Jg}T‘S)J

AY7. :U'L.:S\j 50y

A



Light brown oil; *H NMR (300 MHz, CDCls): §
1.44-1.55 (m, 2H, CHy), 1.67-1.79(m, 4H, 2CH,),
1.98-2.06 (m, 4H, 2CHy), 2.66 (s, 3H, CHs), 2.87 (s,
2H, CHy), 4.15 (s, 2H, CHy), 7.68 (s, 1H, CH of
HoC—==— thiazole); *C NMR (75 MHz, CDCls): § 11.77,
20.46, 40.84, 56.75, 63.25, 126.89, 129.33, 132.56,
133.80; IR (KBr): 3422, 3093, 2925, 2374, 1668,

1465, 1385, 1119, 756 cm™,

N -V - Sgm(J=s -5 - J 93T g == (F Y ND-Y. V) eI g s Jssioo-Y)-F)-F
11 e-1) (g8 s 90 (!
M. i 28y o s
Light brown oil; *H NMR (300 MHz, CDCls): §
2.63-2.69 (M, 4H, 2CHy), 2.84(s, 3H, CHa), 3.16-

3.29 (m, 6H, 3CH>), 4.07-4.11 (m, 4H, 2CHy), 7.57

H, (s, 1H, CH of thiazole); *C NMR (75 MHz, DMSO-
HC N =
\;%\Iﬁ\ \\N ds): 6 9.18, 20.44, 31.32, 46.28, 49.89, 67.65, 80.65,

o 113.66, 127.01, 132.46, 133.75; IR (KBr): 3417,

3087, 2935, 2389, 1662, 1472, 1393, 1121, 757 cm’

1
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Abstract

Heterocyclic compounds are widely dispersed in natural products. Among
them, heterocycles bearing a triazole moiety have several applications in
organocatalysts, medicines, and pesticides. In this work, 1,2,4-triazoles, and
1,2,3-triazoles were synthesized via copper catalyzed click reactions and

carbon-carbon sonogashira coupling reactions.

1. 1,4-disubstituted 1,2,3-triazoles are prepared through the 1,3-dipolar
cycloaddition of propargyl (alcohols/amines) and aryl azides in the presence

of a mixture of Cu(OAc),.H,0O and sodium ascorbate as the catalyst.

2. The SBA-15-supported dithizone-copper(l) complex as a new
heterogeneous catalyst is prepared for the first time. The catalyst prepared is
characterized by the FT-IR spectroscopy, SEM, and ICP techniques. This
reusable heterogeneous catalyst can be used in the click reactions for the
green, and facile synthesis of 1,4-disubstituted 1,2,3-triazoles via a one-pot
three-component reaction of benzyl chloride derivatives, terminal alkynes,

and sodium azide in water at 60 °C.

3. The synthesis of 2-substituted thiazolo[3,2-b][1,2,4]triazoles is
accomplished copper-free Pd-catalyzed Sonogashira reaction of 6-
(iodomethyl)-2-methylthiazolo[3,2-b][1,2,4]triazole with terminal alkynes
in good-to-high yields.

The structures of all synthesized compounds were confirmed by the

spectroscopic data.

Keywords: 1,2,3-Triazole, Click reaction, Propargyl amine, Propargyl
alcohol, palladium catalyst, 1,2,4-Triazole, Sonogashira coupling, Terminal

alkyne, Aryl iodide;

VA%
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