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Abstract: 1,3,4-Oxadiazole compounds are a class of significant heterocyclic compounds widely used in
=1

medicinal chemistry, pesticide chemistry and materials science. In this work, a series of 1,3 ,4-oxadi-
ized by NMR spectroscopy, Mass and elemental analyses.

azole derivatives containing imidazole unit were designed, synthesized and their structures were character-
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2.1 {UEEF0iLH

W ARALHE, X4 5 &4, Bruker AVANCE
- 300 NMR # #f 3t ## {¢, SHIMADZU LCMS -
2010A J5i §% %, Elementar Analysensysteme GmbH
Vario EL ST /MHTL . HARIRGH Ry o0 dral, R4
Ab PR B AT
2.2 4- (2- (1-EXEKME)) XPKPE la,

1b, 1c HIER

k5% 1a, 1b, 1e ZHOCHE [19] A, H
ZERRAENT .

4-(2-(1-IE B B AR T bk 2k ) ) 2% F1 R Y
(la): R, AWK, 73 75% .'H NMR
(DMSO-dy) 86: 0.87 (t, J = 6.6 Hz, 3H, CH;),
1.20 ~1.30 (m, 14H, CH,), 1.77 ~1.83 (m, 2H,
CH,), 3.96 (s, 3H, OCH,), 4.23 (t, J = 7.5
Hz, 2H, NCH,), 7.27 ~7.35 (m, 2H, ArH), 7. 38
~7.44 (m, 1H, ArH), 7.78 ~7.83 (m, 3H,
ArH), 8.19 (d, J = 8.7 Hz, 2H, ArH), ESI-MS
(m/z):393 [M + H] ",

4-(2-(1-IEZS K4, 5-TORBBRMEEL) ) 2RI
Hlg (1b): Jo R, 72 81% , 15 41 81 ~ 82
°C, "H NMR (DMSO-d,, 8: 0.83 (t, J = 6.9 Hz,
3H, CH;), 0.86 ~0.94 (m, 6H, CH,), 0.96 ~
1.05 (m, 2H, CH,), 1.07 ~1.16 (m, 4H, CH,),
1.18 ~1.33 (m, 4H, CH,), 3.89 (s, 3H, OCH,),
3.94 (t, J = 7.2 Hz, 2H, NCH,), 7.09 ~7.22
(m, 3H, ArH), 7.38 ~7.48 (m, 4H, ArH), 7.50
~7.57 (m, 3H, ArH), 7.91 (d, J = 8.1 Hz, 2H,
ArH), 8.10 (d, J =8.4 Hz, 2H, ArH)_, ESI-MS
(m/z): 495 [M + H] "

4-(2-(1-1EZSHE3E0F [9, 10-d] BRMEEE)) R
HIRHITE (1c) . WA REIEK, R T76% , #EH 72
~73 °C, '"H NMR (CDCl;) &: 0.86 (t, J = 6.9
Hz, 3H, CH;), 1.15 ~1.34 (m, 14H, CH,), 1.87
~2.00 (m, 2H, CH,), 3.98 (s, 3H, OCH,),
4.60 (t, J = 7.2 Hz, 2H, NCH,), 7.58 ~7.71
(m, 4H, ArH), 7.84 (d, J = 8.1 Hz, 2H, ArH),
8.19 -8.25 (m, 3H, ArH), 8.69 (d, J = 8.1 Hz,
1H, ArH), 8.77 (d, J = 7.8 Hz, 1H, ArH) , 8. 84
(d, J = 7.8 Hz, 1H, ArH), ESI-MS (m/z): 493
[M + H]",
2.3 4-(2-(1-ZEBRME)) KRR 2a, 2b, 2¢c

HI& B

k& 2a, 2b, 2¢ ZHCHL [19] Ak, H
SRR S

4-(2-( 1-1F 5% BE 28 JF pkome ) ) 2% 1P Ik JF
(2a): M, P25 70%, %595 ~96C,'H
NMR (CDCl,) 8:0.86 (t, J = 6.6 Hz, 3H, CH,),
1.12~1.29 (m, 14H, CH,), 1.70 ~1. 84 (m, 2H,
CH,), 4.18 (t, J = 6.9 Hz, 2H, NCH,), 4.72
(s, 2H, NH,), 7.29 ~7.35 (m, 2H, ArH), 7.38
~7.44 (m, 1H, ArH), 7.63 ~7.70 (m, 2H,
ArH), 7.83 ~7.88 (m, 3H, ArH), 8.42 (s, 1H,
NH), ESI-MS (m/z): 393 [M + H]*,

4-(2-(1-IE2E 364, 5-ZORFEmkme ) ) 8 I
(2b): TG fa [ R, 7= % 82%, & 111 ~ 112
°C ,'H NMR (DMSO-d,) &: 0.83 (t, J = 6.9 Hz,
3H, CH;), 0.88 ~0.96 (m, 6H, CH,), 0.99 ~
1.07 (m, 2H, CH,), 1.09 ~1.17 (m, 4H, CH,),
1.19~1.29 (m, 4H, CH,), 3.92 (t, ] = 7.2 Hz,
2H, NCH,), 4.54 (s, 2H, NH,), 7.09 ~7.21 (m,
3H, ArH), 7.39 ~7.48 (m, 4H, ArH), 7.50 ~
7.57 (m, 3H, ArH), 7.81 (d, J = 8.4 Hz, 2H,
ArH), 7.98 (d, J = 8.1 Hz, 2H, ArH), 9.89 (s,
1H, CONH) ., ESI-MS (m/z): 495 [M + H]*,

4-(2-(1-IEZ$HETETF [9, 10 -d] BRmk -2))
RHEBERE (2¢) : TOERMSIE, R T8% , I
197 ~ 198 °C ,'"H NMR (CDCl,) &: 0.87 (t, J =
6.6Hz, 3H, CH,), 1.11 ~1.32 (m, 14H, CH,),
1.88~1.99 (m, 2H, CH,), 4.20 (s, 2H, NH,),
4.59 (t, J = 7.5 Hz, 2H, NCH,), 7.61 ~7.74
(m, 4H, ArH), 7.81 (d, J = 8.4Hz, 2H, ArH),
7.94 (d, J = 8.4 Hz, 2H, ArH), 8.26 (d, J =
7.5 Hz, 1H, ArH), 8.72 (d, J = 7.8 Hz, 1H,
ArH), 8.79 (dd, J, = 1.5 Hz, J, = 9.3 Hz, 1H,
ArH), 8.86 (d, J = 7.8 Hz, 1H, ArH) . ESI-MS
(m/z): 493 [M + H] ",
2.4 2,5-ZFE-1,3,4-E_METEY 3a, 3b,

3c, 3d, 3e, 3f, 3g, 3h, 3iIEHE

ZHSCEk [19] SEE B, MY &t E 8
JEigELln) HAxY) 3a, 3b, 3c, 3d, 3e, 3f, 3g,
3h, 3i,

2-(4-(2(1-IEZEHORIFRRmE L) ) JRJL) 5%
1,3 4-FE—pk (3a): AR, R 45%, W%
/78 ~80 C,'H NMR (CDCly) 8: 0.85 (t, J =
6.6 Hz, 3H, CH,), 1.14 ~1.23 (m, 14H, CH,),
1.79 ~1.87 (m, 2H, CH,), 4.27 (t, J = 7.5 Hz,
2H, NCH,), 7.29 ~7.36 (m, 2H, ArH), 7.40 ~
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7.44 (m, 1H, ArH), 7.50 ~7.58 (m, 3H, ArH),
7.80 ~7.86 (m, 1H, ArH), 7.92 (d, J = 8.7 Hz,
2H, ArH), 8.14 ~8.17 (m, 2H, ArH), 8.31 (d,
J = 8.7 Hz, 2H, ArH)_.” C NMR (CDCl,) §:
14.0, 22.5, 26.6, 28.9,29.1,29.3,29.3,29.7,
31.7, 44.8, 110.0, 119.9, 122.4, 122.9, 123. 4,
124.6, 126.7, 126.9, 128.8, 129.7, 131.6,
133.6, 135.5, 142.8, 151.8, 163.6, 164.5, JT&E
I3 (w/ % ) C; HyN,0 -H,0, THEAE: C, 74.97;
H,7.31; N, 11.28;5EJU{E : C, 74.69; H, 7.33; N
11.23, ESI-MS (m/z): 479 [M + H] ",
2-(4-(2-(1-TEZE ELZRIFoRme 5L ) ) AL ) -5-(2-
Z55)-1,3,4- 08 (3b) . LEER, 4%,
1755 102 ~ 104 °C .'"H NMR (CDCl,) 8: 0.85 (t, J
= 6.6 Hz, 3H, CH;), 1.14 ~1.32 (m, 14H,
CH,), 1.80 ~1.87 (m, 2H, CH,), 4.28 (t, J =
7.5 Hz, 2H, NCH,), 7.29 ~7.36 (m, 2H, ArH),
7.54 ~7.61 (m, 3H, ArH), 7.83 ~7.92 (m, 3H,
ArH), 7.95 ~8.00 (m, 3H, ArH), 8.36 (d, J =
8.1 Hz, 2H, AtH), 8.65 (s, 1H, ArH) .,”C NMR
(CDCL,) &: 13.9, 22.4, 26.4, 28.8,29.0, 29.1,
29.2,29.5, 31.6, 44.6, 109.9, 119.6, 120.4,

122.3, 122.6, 122.7, 124.3, 126.6, 126.8,
127.4, 127.5, 128.3, 128.4, 128.5, 129.4,
132.2, 133.1, 134.1, 135.3, 142.4, 151.5,
163. 4, 164.3, ﬁ%ﬁ*ﬁ(“}/%): Css Hy N,O -

0.21H,0, {1814 C, 78.95; H, 6.89; N, 10.52;
SzifE . C, 78.42; H, 6.28; N9.76, ESI-MS (m/
z2): 529 [M + H] ",
2-(4-(2-(1-TEZE B IR IF DR 5L ) ) R AL ) -5-(2-
WEWY HE)-1,3,4-08 — e (3c¢): W @REK, 73R
40% , Y5594 ~95 C.,'H NMR (CDCl,) §: 0.85
(t,J = 6.6Hz,3H, CH,), 1.15~1.24 (m, 14H,
CH,), 1.78 ~1.85 (m, 2H, CH,), 4.26 (t, J =
7.5Hz, 2H, NCH,), 7.18 ~7.21 (m, 1H, ArH),
7.28 ~7.36 (m, 2H, ArH), 7.41 ~7.44 (m, 1H,
AtH), 7.59 (d, J = 4.8 Hz, 1H, ArH), 7.81 ~
7.87 (m, 2H, ArH), 7.91 (d, J = 8.1Hz, 2H,
ArH), 8.28 (d, J = 8.1 Hz, 2H, ArH) .,”C NMR
(CDCL,y) &: 14.0, 22.6, 26.7, 28.9, 29.2, 29.3,
29.4, 29.8, 31.8, 44.9, 110.0, 119.9, 122.4,
122.9, 124.4, 126.9, 128.1, 129.7, 129.8,
130.2, 133.7, 135.6, 142.9, 151.9, 160.9,
163.2, JCE M (w/% ) : CypHy, N,0OS, 5B H:
C, 71.87; H, 6.66; N, 11.56;5Zll{H: C, 71.60;

H, 6.50; N 11.52, ESI-MS (m/z):
H]",
2-(4-(2-(1-TFE B Hea  5- R FLwkms 3L ) ) 2
HL)-5-ORHE-1,3 4-HE T (3d) : Tk, R
39% , 55 96 ~98 °C.,'H NMR ( DMSO-d,) §:
0.75 (t, J = 6.9 Hz, 3H, CH,), 0.81 ~1.17 (m,
14H, CH,), 1.22 ~1.36 (m, 2H, CH,), 3.98 (t,
J = 6.9 Hz, 2H, NCH,), 7.10 ~7.23 (m, 3H,
ArH), 7.41 ~7.49 (m, 4H, AtH), 7.51 ~7.58
(m, 3H, ArH), 7.60 ~7.67 (m, 3H, ArH), 8.02
(d, J = 8.4 Hz, 2H, ArH), 8.12~8.19 (m, 2H,
ArH), 8.29 (d, J = 8.4 Hz, 2H, ArH) .,”C NMR
(CDCL,) &: 14.1, 22.6, 26.1, 28.5,29.0, 29.1,
29.3, 30.3, 31.8, 44.9, 123.6, 126.2, 126.6,

485 [M +

126.7, 126.9, 127.9, 128.6, 128.9, 129.3,
130.4, 130.8, 131.0, 131.6, 134.2, 134.5,
138.1, 146.0, 163.9, 164.4_ ESI-MS (m/z): 581
[M + H]",

2-(4-(2-(1-TF B Hha | 5- 8 FLpkms 3L ) ) 28
H)-5-(2-Z83)-1,3,4-H8 — g (3e) . TG €A [ A,
FEERA43% | 5 133 ~134 °C,'H NMR (DMSO-d, )
5:0.73 (t, J = 6.6 Hz, 3H, CH;), 0.83 ~1.20
(m, 14H, CH,), 1.24 ~1.36 (m, 2H, CH,),
3.98 (t, J = 7.2 Hz, 2H, NCH,), 7.10 ~7.23
(m, 3H, ArH), 7.42 ~7.50 (m, 4H, ArH), 7.52
~7.59 (m, 3H, ArH), 7.62 ~7.70 (m, 2H,
ArH), 8.04 (d, J = 8.4 Hz, 3H, ArH), 8.14 ~
8.23 (m, 3H, ArH), 8.34 (d, J = 8.4 Hz, 2H,
ArH), 8.80 (s, 1H, ArH)_."C NMR (CDCL,) §:
14.2,22.7,26.2,28.7,29.2,29.3,29.4,30.5,
31.9, 45.0, 120.9, 123.1, 123.8, 126.3, 126.7,
127.1, 127.2, 127.9, 128.0, 128.7, 128.9,
129.4, 130.4, 130.9, 131.1, 132.7, 134.2,
134.6, 138.2, 146.1, 164.1, 164.8, ESI-MS (m/
z): 631 [M + H] ",

2-(4-(2-(1-1IF B& Fha  5- R FLpkmh 3L ) ) 2K
) 5-(2-MEW L) -1,3 4wk (3F) . JCfEA,
PR 40% | H5 4 106 ~108 °C,'H NMR ( DMSO-d, )
5:0.76 (t, J = 6.6 Hz, 3H, CH;), 0.83 ~1.22
(m, 10H, CH,), 1.22 ~1.36 (m, 2H, CH,),
3.97 (t, J = 7.2 Hz, 2H, NCH,), 7.09 ~7.23
(m, 3H, ArH), 7.32~7.35 (m, 1H, ArH), 7.40
~7.50 (m, 4H, ArH), 7.51 ~7.59 (m, 3H,
ArH), 7.96 ~8.01 (m, 4H, ArH), 8.24 (d, J =
8.4 Hz, 2H, ArH)_.” C NMR (CDCL) §: 14.1,
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22.6,26.1,28.6,29.1,29.2,29.3, 30.4, 31.8,
44.9,123.4,124.9,126.2, 126.6, 126.9, 127.9,
128.0, 128.6, 128.9, 129.3, 129.7, 130.1,
130.4, 130.8, 131.0, 134.2, 134.6, 138.2,
146.0, 160. 8, 163.4, ESI-MS (m/z): 587 [M +
H]",
2-(4-(2-(1-1EZEELFETF[9, 10-d ] R me 5L ) ) 2R
) -5-OKH-1,3 48 (3g) : IRE A REA, 57
% 36% , 1415 160 ~162 C,'H NMR (CDCL,) §:
0.82 (t, J = 6.6 Hz, 3H, CH,), 1.07 ~1.30 (m,
14H, CH,), 1.86 ~2.03 (m, 2H, CH,), 4.69 (t,
J = 6.9 Hz, 2H, NCH,), 7.49 ~7.74 (m, 7H,
ArH), 8.00 (d, J = 7.5 Hz, 2H, ArH), 8.10 ~
8.20 (m, 2H, ArH), 8.27 (d, J = 7.5 Hz, 1H,
ArH), 8.32 (d, J = 7.5 Hz, 2H, ArH), 8.67 (d,
J =7.8Hz, 1H, ArH), 8.81 (t, J = 7.2 Hz, 2H,
ArH) ,® C NMR (CDCL) &: 14.1, 22.6, 26.2,
28.8, 29.2, 29.3, 29.4, 30.1, 31.8, 47.3,

120.8, 122.7, 122.8, 123.6, 124.3, 124.7,
125.1, 125.8, 126.2, 126.8, 126.9, 127.3,
128.1, 128.9, 129.2, 130.6, 131.7, 150.4,

163.8, 164.6, ESI-MS(m/z): 579 [M + H] ",
2-(4-(2-(1-1EZEELTETF [ 9, 10-d ] Rk 5L ) ) %
F)-5-(2-25838) - 1,3 ,4-BE i (3h) . B o [E kK,
FEE30% , Wi 151 ~153 °C,"H NMR (CDCL,) §:
0.83 (t,J = 6.6 Hz, 3H, CH,), 1.17 ~1.30 (m,
14H, CH,), 1.87 ~2.06 (m, 2H, CH,), 4.73 (t,
J = 7.2 Hz, 2H, NCH,), 7.56 ~7.74 (m, 6H,
AtH), 7.87 ~7.94 (m, 1H, ArH), 7.98 ~ 8.05
(m, 4H, ArH), 8.23 (d, J =7.8, 1H, AH),
8.30 (d, J = 7.5 Hz, 1H, ArH), 8.39 (d, J =
8.4 Hz, 2H, ArH), 8.61 ~8.71 (m, 2H, ArH),
8.83(d, J = 8.1Hz, 1H, ArtH), 8.87 (d, J =
8.4 Hz, 1H, ArH)_ "C NMR (CDCL) §: 14.1,
22.6,26.2,28.8,29.2,29.3,29.4,30.1, 31.8,
47.4,120.7,120.8, 122.7, 122. 8, 122.9, 124.2,

124.7, 125.2, 125.9, 126.1, 126.8, 126.9,
127.2, 127.3, 127.7, 127.8, 128.1, 128.6,
128.8, 129.2, 130.7, 132.6, 134.5, 150.2,

163.6, 164.7, ESI-MS (m/z): 629 [M + H] ",
2-(4-(2-(1-IEZEHEAEIF[9,10 — d ] bR 3L ) Op
) S5-(2-WEWY L) — 1,3, 48— (3i) . A [E
R, % 32%, 118 ~ 119 C.'H NMR
(CDCL,) 8:0.79 (t, J = 6.6 Hz, 3H, CH,), 1.02
~1.07 (m, 14H, CH,), 1.83 (m, 2H, CH,),

4.95 (1, J = 7.2 Hz, 2H, NCH,), 7.20 (t, J =
7.8 Hz, 1H, ArH), 7.39 (m, 1H, ArH), 7.47 (t,
J = 7.8 Hz, 1H, AtH), 7.59 ~7.75 (m, 4H,
ArH), 8.10 (d, J = 7.8 Hz, 2H, ArH), 8.23 (d,
J =8.1Hz, 1H, ArH), 8.31 (t, J = 8.4 Hz, 3H,
ArH), 8.50 (d, J = 7.8 Hz, 1H, ArH), 8.91 (d,
J =8.1Hz, 1H, ArH)."”C NMR (CDCL,) &: 13.9,
22.4,25.8,28.4,29.0,29.1,29.2,29.3, 31.6,
48.5, 120.7, 120.8, 121.6, 122.4, 124. 1, 124. 3,
124.7, 124.9, 126.6, 126.8, 127.4, 127.5,
128.0, 128.1, 128.3, 129.4, 130.2, 130.8,
131.6, 147.0, 160.8, 162.0, ESI-MS (m/z): 585
[M + H]",

3 ARHIHE
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PRSI 4- (2-BRMRIE) 5 R H 56 37 A 0 10 2%
oAb, WIRA S BT AR R T, S E H bR
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TBAB fh 2™ %k ot 4- (2-DKmBIE) I R
ST LR W K SR AL HAT B B3, RN
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