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Studies on the Synthesis and Anti- Helicobacter Pylori
Activity of 1,2,3- Triazole Derivatives

WU Feng- yan, CHEN Chang- hong PENG Li- wang

(Department of Biological and Chemical Engineering, Shaoyang University, Shaoyang, Hunan 422000, china)

Abstract: Fifteen unknown 1- (2- (4- subsitituted)phenyloxyethyl)- 1,2,3- triazole derivatives winthout recorded report were syn-
thesized, their structures were confirmed by NMR, IR, and MS. Synthetic conditions were discussed, the optimum reaction conditions
were obtained as follows: n(RX):n(NaN3)=1:3, reaction temperature 65°C.The preliminary results against Helicobacter pylori (HP) in-
dicated that four compounds 4c¢, 5d, 5k and 51 could show a high antibacterial activity against HP.
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Fig 1 the syhthesis of target compounds

4aR'=R*= CO,CH;; 4b R' =H, R*= CH,OH; 4c R' =
H, R’ = CH,Ph; 5a R'= R?= CO,CH,, R® = NHCSNH,;
5b R'= R*=CO,CH;, R* = NHCONH,; 5¢ R'= R? =
CO,.CH;, R* = OH; 5d R'= R? = CO,CH;, R®* = OCH3,
5e¢ R' = H, R* = CH20H, R3> = NHCSNH,; 5fR'=

R? = CH,OH, R* = NHCONH,; 5¢ R' = H, R* =
CH,OH, R* = OH; 5h R'= H, R? = CH,OH, R*=OCHj;
5iR'=H, R*= CH,Ph, R*=NHCSNH,; 5j R'=H, R’=
CH,Ph, R®*=NHCONH,; 5k R!=H, R?= CH,Ph, R3 =
OH; 51 R'=H, R*= CH,Ph, R*= OCH..
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(KBr, cnr') U : 3005, 2954, 2881, 1738, 1687, 1599,
1512, 1317, 1238, 1063, 828; 'H NMR (CDCI3) & :
9.85 (s, 1H, CHO), 7.80 (d, 2H, J = 8.7 Hz, Ar- H),
6.90(d, 2H, J = 8.7 Hz, Ar- H), 5.09(t, 2H, ] = 5.1 Hz,
OCH.), 445 (t, 2H, J = 5.1Hz, NCH2), 4.03 (s, 3H,
OCH,), 3.97 (s, 3H, OCH3). *C NMR (DMSO) & :
191.8, 163.0, 160.7, 159.1, 1324, 131.8, 130.8,
115.6, 67.1, 54.3, 53.3; ESI-MS ( m/z): 356 (M+23,
100).

1.5 4-(2- (4- -1H-1,2,3- )
4b- 4c [89)
10 mmol 3a.11mmol 2 mL
IM 10mmol 45
mL ( 2:1)
6h TLC

100mL

4b m.p. 107- 109°C

80%.IR(KBr, cm ") u : 3375, 3295, 3157, 2945, 2829,
2743, 1695, 1600, 1508, 1434, 1397, 1263, 1216,
1039, 830; 'H NMR (CDCly) 8 : 9.79 (s, 1H, CHO),
7.75 (d, J=9.0 Hz, 3H, 2x ArH, NCH), 6.90 (d, /=
9.0Hz 2H, ArH), 4.73 (t, /= 4.8 Hz, 4H, 2% CH,),
438 (t,J=4.8 Hz, 2H, CH,); I3C NMR (CDCI3)d :
191.8, 163.3, 148.8, 132.4, 130.7, 123.8, 115.7, 67.4,
55.8,49.5; ESI- MS (m/z): 270(M+23,100).
4c: m.p. 98- 100°C

90% IR (KBr, cm- 1) u :3125, 2831, 2743, 1687,
1596, 1506, 1430, 1245, 907, 828, 768, 700 ; 'H
NMR (CDCI3)d :9.88 (s, 1H, CHO), 7.93 (s, 1H,
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NCH), 7.81- 7.85(m, 4H, ArH), 7.43(t, ] = 8.4Hz J =
6.9Hz, 2H, ArH), 7.34 (t,J =6.9Hz 1H, ArH), 7.00(d,
J=28.7Hz, 1H, ArH), 4.86 (t, J = 5.1 Hz, 2H, OCH2),
4.51 (t,J=5.1 Hz 2H, NCH2); "CNMR (CDCI3)d :
191.8, 163.3, 147.1, 1324, 131.4, 130.7, 129.5,
128.5, 125.8, 122.6, 115.7, 67.3, 49.9; ESI- MS(/z):
299(M+23,100).
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Sa: m.p. 173-175C 95%.1R

(KBr, cmx) U : 3461, 3303, 3151, 1743, 1600, 1507,
824; '"H NMR (CDCI3)& : 11.30 (s, 1H, NH), 8.10(s,
1H, NH), 7.95(s, 1H, CH=N), 7.91(s, 1H, NH), 7.70(d,
2H, J= 8.7 Hz, Ar- H), 6.86(d, 2H, /= 8.7 Hz, Ar- H),
5.00 (t,2H, J=4.8 Hz, OCH,), 4.43 (t,2H, /J=4.8Hz,
NCH,), 3.91 (s, 3H, OCH,), 3.86 (s, 3H, OCH,); 13C
NMR (CDCly) 6 : 178.2, 160.7, 159.5, 159.1, 142.6,
139.5, 131.9, 129.5, 128.1, 115.2, 66.8, 54.4, 53.4,
50.1; ESI- MS(v/z): 429(M+23,100).

Sb: mp. 172-173°C 97%.1R
(KBr, ecmx) u : 3516, 3379, 3203, 3068, 1757, 1688,
1582, 1511, 1431, 832; 'H NMR (CDCL,) 3 : 10.09(,
1H, NH), 7.74(s, 1H, CH=N), 7.61(d, 2H, J =9.0 Hz,
Ar-H), 6.84 (d, 2H, J=9.0 Hz, Ar-H), 6.41 (s, 2H,
NH), 5.00 (t, 2H, J=4.8 Hz, OCH,), 441 (t, 2H, J=
4.8Hz, NCH,), 3.91(s, 3H, OCHs), 3.86(s, 3H, OCHj) ;
13C NMR (CDCly) & :160.7, 159.2, 158.8, 157.5,
139.7, 139.5, 132.0, 128.8, 128.7, 115.2, 66.8, 54.4,
53.4, 50.1; ESI- MS(m/2): 413(M#+23,100).

5¢: m.p. 94-96°C 86% IR
(KBr, ecmy) U : 3228, 2962, 1733, 1606, 1564, 1517,
1451,819; "H NMR' (CBCL)'S /1098 (s, 1H,"NOH),

8.02 (s, 1H, CH=N), 7.48 (d, 2H, J = 8.7 Hz, Ar- H),
6.86(d, 2H, J = 8.7 Hz, Ar- H), 5.00(t, 2H, J = 4.8 Hz,
OCH,), 4.40 (t, 2H, J = 4.8Hz, NCH,), 3.91 (s, 3H,
OCH,), 3.85 (s, 3H, OCH;) ; 13C NMR (CDCl;) b :
160.7, 159.2, 158.9, 148.0, 139.4, 132.0, 128.5,
127.0, 115.3, 66.8, 54.4, 53.4, 50.1; ESI- MS (m/z):
371(M#+23,100).

5d: m.p. 57-59°C 99% IR
(KBr, cmy') U : 2953, 1736, 1606, 1553, 1512, 1467,
1433, 1336, 1242, 1058, 915, 827; 'H NMR (CDCl;)
5:7.98 (s, 1H, CH=N), 7.48 (d, 2H, J = 8.7 Hz,
Ar- H), 6.78(d, 2H, J= 8.7 Hz, Ar- H), 5.06(t, 2H, J =
5.1 Hz, OCH,), 4.38 (t, 2H, /= 5.1Hz, NCH2), 4.02(s,
3H, OCHs), 3.98 (s, 3H, OCH,), 3.95 (s, 3H, OCH;) ;
13C NMR (CDCly) & :160.7, 159.4, 148.7, 139.5,
131.9, 129.0, 125.7, 115.4, 66.8, 62.1, 54.3, 53.3,
50.1; ESI- MS(mv/z): 385 (MH-23,100).

5e: m.p. 195-197°C 91%.IR
(KBr, emr') u : 3331, 3258, 3177, 1605, 1535, 1506,
1463, 830; 'H NMR (CDCly) 8 : 11.27 (s, 1H, NH),
8.07(s, 1H, NH), 8.01(s, 1H, CH=N), 7.96(s, 1H, NH),
7.70(d, 2H, J = 8.7 Hz, Ar- H), 6.94(d, 2H, J = 8.7 Hz,
Ar-H), 5.15¢, 1H, J = 5.4Hz, OH), 4.74(t, 2H, J = 4.8
Hz, OCH,), 4.50(d, 2H, J = 5.4Hz, OCH,), 4.42(t, 2H, J
— 4.8Hz NCH,), 13C NMR (CDCL,) & :159.8, 148.7,
142.7, 129.6, 127.9, 123.8, 115.5, 67.1, 55.8, 49.7;
ESI- MSv/z): 343(VE23,100).

5t m.p. 190-192°C 93%.IR
(KBr, cnr') u : 3455, 3279, 3135, 2955., 1743, 1671,
1606, 1583, 1509, 1245, 834;'H NMR (CDCl;) 0 :
10.05 (s, 1H, NH), 8.01 (s, IH, CH=N), 7.75 (s, 1H,
NCH), 7.62(d, 2H, J = 8.4 Hz, Ar- H), 6.94(d, 2H, J =
8.4 Hz, Ar- H), 6.39(s, 2H, NH), 5.15(t, 1H, J=5.1Hz,
OH), 4.73 (t, 2H, J=4.8 Hz, OCH,), 4.50 (d, 2H, J=
5.1Hz, OCH,), 442 (t, 2H, J = 4.8Hz NCH,); 13C
NMR (CDCly) & :159.1, 157.5, 139.8, 128.7, 128.6,
123.9, 1154, 67.1, 55.8, 49.7; ESI-MS (m/z): 327
(M#+23,100).

5g: mp. 171-173°C 78%.IR
(KBr, cmr') U : 3319, 3120, 2944, 1605, 1455, 1239,
1049, 831; 'H NMR(CDCly) & : 10.95(s, 1H, NH), 8.03
(s, 1H, CH=N), 8.00(s, 1H, NCH), 7.49(d, 2H, J= 7.8
Hz, At H), 6.94(d) 2H,oF = 7:8 HZ) Ar /1), 4.73 (1) 2
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J=4.8 Hz, OCH,), 4.50(s, 2H, OCH,), 4.41(t, 2H, J =
4.8Hz, NCH,); 13C NMR (CDCly) & : 159.2, 148.7,
148.2, 128.5, 126.8, 123.8, 115.5, 67.1, 55.8, 49.6;
ESI- MS(mv/z): 285(M+23,100).

Sh: m.p. 84-87°C 90%.1IR
(KBr, cmr') U : 3557, 3400, 3147, 2938, 1604, 1511,
1245, 831; 'HNMR (CDCl3) & :7.99 (s, 1H, CH=N),
7.82(s, 1H, NCH), 7.51(d, 2H, J= 8.4 Hz, Ar- H), 6.85
(d, 2H, J = 8.4 Hz, Ar- H), 4.76- 4.82 (m, 4H, OCHy,),
4.39 (t, 2H,J= 4.5Hz, NCH,); 13C NMR (CDCl;) 6 :
159.7, 148.7, 129.0, 125.6, 124.1, 115.5, 67.1, 62.2,
55.8, 49.7; ESI- MS(v/z): 299(M+23,100).

Si: m.p. 200-202°C 91%.IR
(KBr, cmr') u : 3428, 3251, 3158, 1603, 1536, 1504,
1468, 1248, 826; '"H NMR (CDCly) & : 11.27 (s, 1H,
NH), 8.63(s, |H, NCH), 8.07(s, 1H, NH), 7.96(s, 1H,
CH=N), 7.86 (s, IH, NH), 7.83 (d, 2H, J = 6.9 Hz,
Ar-H), 7.71(d, 2H, J = 8.4 Hz, Ar- H), 7.42(t, 2H, J=
6.9 Hz, Ar- H), 7.31 (t, 1H, J = 6.9 Hz, Ar- H), 6.97(d,
2H, J=8.4 Hz, Ar- H), 4.81 (d, 2H, J=5.1 Hz, OCH,),
4.50 (t, 2H, J=5.1Hz, NCH,); I3C NMR (CDCl;) 6 :
178.2, 159.9, 147.1, 142.8, 131.4, 129.6, 128.5,
128.0, 125.8, 122.6, 115.5, 67.0, 50.0; ESI- MS (/z):
389(M+23,100).

55 m.p. 211-212°C 86%.IR
(KBr, cm") u : 3470, 3280,3135, 1715, 1584, 1249,
822; 'HNMR (CDCly)d :10.05 (s, 1H, NH), 8.63(s,
1H, NCH), 7.83(d, 2H, /= 7.8 Hz, Ar- H), 7.74(s, 1H,
CH=N), 7.61(d, 2H, /= 8.4 Hz, Ar- H), 7.43(t, 2H, J=
7.2 Hz, ] = 7.8 Hz, Ar-H), 7.31 (t, 1H, J= 7.2 Hz,
Ar-H), 6.95 (d, 2H, /= 8.4 Hz, Ar- H), 6.38 (s, 2H,
NH), 4.81 (d, 2H, J =4.8 Hz, OCH,), 4.48 (t,2H, J=
4.8Hz, NCH,); 13C NMR (CDCly) & : 159.2, 157.5,
147.0, 139.7, 131.4, 129.6, 128.7, 128.5, 122.6,
115.4, 67.0, 20.0; ESI- MS(v/z): 373 (M+23, 100).

5k: m.p. 120- 122°C 97%.IR
(KBr, cmi) u : 3407, 3129, 1606, 1512, 1465, 1251,
826; '"H NMR (CDCly) & : 10.95 (s, 1H, NH), 8.63(s,
1H, NCH), 8.03 (s, IH, CH=N), 7.83 (d, 2H, J=17.5
Hz Ar- H), 7.49(d, 2H, J= 7.8 Hz, Ar- H), 7.45(t, 2H,
J=75Hz J=72Hz Ar-H), 7.31 (t, 1H, J=7.2 Hz,
Ar- H), 6.96(d, 2H, J= 7.8 Hz, Ar- H), 4.81(d, 2H, J=

45 Hz, OCH,), 1447 A 2H) T =0415Hz, NCHy);143C

NMR (CDCly) & :159.3, 148.1, 147.0, 132.9, 131.4,
129.5,126.9, 125.8, 122.6, 115.6, 67.0, 50.0; ESI- MS
(m/z): 331(M+23,100).

Sl m.p. 94-96C 93%.IR(KBr,
em') U @ 3125, 2938, 1606, 1511, 1051, 825; 1H
NMR (CDClLy) & : 8.63 (s, 1H, NCH), 8.11 (s, 1H,
CH=N), 7.83(d, 2H, /= 7.8 Hz, Ar- H), 7.51(d, 2H, J =
8.7 Hz, Ar-H), 742 (t, 2H, J=7.2 Hz, J= 7.8 Hz,
Ar-H), 7.30(t, 1H, /= 7.2 Hz, Ar- H), 6.96(d, 2H, /=
8.7 Hz, Ar- H), 4.81 (d, 2H, J=5.1 Hz, OCH,), 4.43(t,
2H, J=4.5Hz, NCHy,), 3.83 (s, 3H, OCH;); 13C NMR
(CDCly) © : 159.8, 148.7, 147.0, 131.3, 129.5, 128.5,
125.8, 125.6, 122.6, 115.6, 67.0, 62.2, 50.0; ESI- MS
(m/2): 345(M+23,100).

1.7
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19mL
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128.64.32---++ 0.03.
0.015.0.008ug/mL.
37C 2-3
HP ATCC 11637
Hp 17
0.5
106CFU/mL. (Denley
A400)
. 37C
2-3
(Minimum
inhibitory concentration, MIC).
2
2.1
1.5 65C 100%.
4-
1,2,3- 1)
2 Cull]
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1
Tab. 1 The measured results ofanti- HP activity ofthe samples

Samples MIC,(ug/mL)  MIC,(ug/mL) MIC,_ (ug/mL)

range

4a >128 >128 >128
4b >128 >128 >128
4c 128 >128 128—>128
5a >128 >128 >128
5b >128 >128 >128
5¢ >128 >128 >128
5d 128 >128 128—>128
Se >128 >128 >128
5f >128 >128 >128
5g >128 >128 >128
5h >128 >128 >128
51 >128 >128 >128
5j >128 >128 >128
5k 128 >128 128—->128
51 128 >128 128—>128
Metronidazole ~ >128 >128 >128
Clarithromycin =~ >128 >128 64—>128
22
4a- 4¢ Sa- 5l 16

HpATCC11637 Hp05-1 ~Hp05- 5
Hp05-9 Hp05- 12 Hp05-14  Hp06- 1- Hp06- 8

Table 1 .
4c.5d.5k.5l1 9
HpATCC11637 Hp05-3 Hp06- 1 —Hp06- 7
MIC50 =
128ug/mL. 1) 4
4
4
2 4
4 5-
4
3)
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