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ABSTRACT

A series imines were

of 6

synthesized by condensing 4-amino-3-(2-methoxy-4-

propylphenoxymethylen)-(1H)-1,2,4-triazole-5-thione with heterocyclic aldehydes. The structure
of the imines were confirmed by UV, IR, '"H NMR and ">C NMR spectroscopy, in some cases, 2D

NMR spectra are also used.

I - INTRODUCTION

During the last two decades, substituted
1,2,4-triazole and their derivatives are among
the various heterocycles that have received
considerable attention from chemists. Many
have been used commercially as
pharmaceuticals, pesticides and dyestuffs.
Typical examples are raxil (1-(triazol-1-yl)-2-
hydroxy-2-tertbutyl-4-(4-
chloropphenyl)butane), a fungicide used for
plant protection; fluconazole (1,3-(bistriazol-1-
yl)-2-hydroxy-2-(2,4-diflorophenyl) propane), a
drug used to treat fungal infection; amizole (3-
amino-1,2,4-triazole), a herbicide used as a
herbicide [1, 2]. On other hand, amino-1,2,4-
triazoles are an object for recyclization from
five-membered ring to six-membered ring [3].
It is our interest to combine the 1,2,4-triazole
ring with a moiety of eugenol and to study
spectroscopic and biological properties of the
products.

In previous paper [4] we reported on the
preparation and structure of 4-amino-3-(2-
methoxy-4-propylphenoxymethylen)-(1H)-
1,2,4-triazole-5-thione starting from eugenol,
herein some imines derived from this compound

are described.
II - EXPERIMENTAL

® 4-amino-3-(2-methoxy-4-
propylphenoxymethylen)-(1H)-1,2,4-triazole-5-
thione (A).

This compound was prepared according to
the method reported in reference [4].

® General procedure for preparation of
imines A1+A6:

A mixture of A (0.72 g, 2.5 mmole), an
aromatic aldehyde (2.5 mmole) and 2-3 drops of
piperidine in a minimum amount of ethanol
was refluxed for 12 + 14 hours. The reaction
mixture was allowed to cool to room
temperature and then was evaporated until a
precipitate formed. The precipitate was filtered,
washed with cool ethanol and recrystalized
from ethanol or methanol. The results are given
in table 1.

® The IR spectra were recorded in KBr discs
at 400-4000 cm™ on a FTS 60000 Bio-Rad. The
UV spectra were recorded on a GCB
Instrument-2855 spectrophotometer. The NMR
spectra were obtained at room temperature on a
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Bruker Avance 500 MHz spectrometer in ds-
DMSO with TMS as the internal standard.

The reported compounds were prepared
from 4-amino-3-(2-methoxy-4-
propylphenoxymethylen)-(1H)-1,2,4-triazole-5-

thione (A) as following:
III - RESULTS AND DISCUSSION

N—NH HICHO N—NH
/ r /
C3H7AQOCHAN% S piperidine C3H7 OCHAN% S
\

\
OCH, NH, OCH; N=CHHr

(A) (Al - A6)

Results of synthesis of imines A1+A6 are given in table 1.

Table I: Results of synthesis and UV-absorption of imines Al + A6

Compd " Solvent for Yield | M.p.
- Hr, recrystn., Color and form (%) 0) UV, Apax(nm)/lge
14___13 228/sh.8**;
Al Y Bthanol | YEIOWneedle g3 | 13| 950ia.01: 29573 80:
o Y 340/sh.
14 13
16 /) \ 114- 230/sh.; 252/4.06;
A2 HaC-t o Ethanol yellow crystals 35 5 209/3.81: 342/sh.
12
13—\ 1 yellow needle 213- 228/sh.; 251/4.57;
A3 14Q“5‘H Methanol crystals 40174 | 286/4.20; 341/4.28
4
150713 242/4,22; 278/sh.;
A4 . | a Ethanol yellow crystals 50 | 1535 345/3 44
14
1517 N 141- | 243/4.46; 282/4.25;
A5 16\ P Ethanol yellow crystals 62 5 310/4.05: 324/3.92
1 13
\14 240/4.24; 280/sh.;
A6 :\;\ /15 Ethanol yellow crystals 78 226 344/3 45

*The numerotion is special for an analysis of NMR; **sh: shoulder.

The longest absorption band (340 - 345 nm)
of Al - A6 is wide and reaches to 400 nm,
therefore A1 - A6 are colored.

The main IR bands of Al - A6 are listed in
table 2.

The disappearance of bands at 3332 and
3206 cm” on IR spectra of the imines shows
good agreement with the condensation reaction,
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in which the amino group of compound A
become the imine group. The bands at 3060 -
3105 cm’, corresponding to the stretching
vibration of triazole NH group, indicate that
compounds of Al - A6 exist most the time in
(1H)-1,2,4-triazole-5-thione form, but does not
tautomerize  into  3-mercapto-1,2,4-triazole
form. For A3, the band at 3356 cm™ belongs to



stretching vibration of pyrrole NH group.

The chemical shifts of protons in 3-(2-
methoxy-4-propylphenoxymethylen)-(1H)-

1,2,4- triazole-5-thion moiety (amino moiety) of
Al - A6 small change from one to another, so
they are briefly listed as in Table 3.

Table 2: IR bands of studied compounds

IR, cm’!
Compd. VNH Vcu Vcu Ve=c Vco
(aromatic) (saturated) Veon
A 3332; 3206 3030 2948; 2862 1601; 1600; 1517 | 1261; 1222
Al 3094 3035 2921; 2852 1590;1521;1485 1250; 1212
A2 3098 3041 2927, 2862 1589;1522;1491 1257;1208
A3 3356; 3105 3048 2919; 2869 1608; 1520; 1502 | 1250; 1220
A4 3060 3005 2950; 2915; 2860 1604; 1584; 1510 | 1260; 1222
AS 3062 3000 2955; 2933; 2869 1602; 1515; 1540 | 1250; 1223
A6 3062 3005 2950; 2919;2862 1602;1589; 1514 1263; 1220
Table 3: "H NMR signals of amino moiety, 8 (ppm), J (Hz)
¢ NN
&HﬁHﬂ%;@LOCH;‘( )\\9 S
AN 1T 10 1-
OCH; E=CH-}lllr .
H3 HS Heé H7a H7b Ha Hb He NH
6.73+6.75|6.63+6.65|6.92+6.93 | 5.08+5.19 | 3.64+3.68|2.38+2.46 | 1.48+1.55|0.82+0.87|13.92 +
d;J2 dd; J 8;2 d;J8 S S t;J7.5 m t;J8 14.19; s

In contrast, the chemical shifts and the
splitting patterns of the aldehyde moiety were
much change from one to another (table 4). In
many cases, the assignment of proton signals
must base on 2D NMR spectra such as HSQC
and HMBC. For example, three signals H13,
H14, H15 of A3 are complicated multiples,
they were assigned by using HSQC spectrum
(Fig. 1) and then HMBC spectrum (Fig. 2).

The signals for imine proton (H10) of Al-
A6 appear as a singlet at 9.24 - 10.23 ppm,
while the chemical shift for imine protons of
various series of azomethine and hydrazone
usually smaller than 9.0 ppm [5 - 7]. It is

possible that C=S group of A1-A6 cause down-
field shifts for the neighboring imine proton.

The assignment of the C NMR signals in
many cases bases on both their chemical shifts
and their 2D spectrum data. For example, the
"C NMR signals of compound A3 are assigned
as in figure 1. In amino moiety of Al-A6, the
chemical shifts for C1+C9, Ca, Cb and Cc small
change from one to another compound, so they
are briefly listed as in table 4.

Because of the signals of the protons H3,
H5, H6, H7a, H7b, Ha, Hb, Hc and H10 are
always assigned unambiguously (table 3), using
HSQC spectrum (Fig. 1), the signals of C3, C5,
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Table 4: "H NMR signals of aldehyde moiety, & (ppm), J (Hz) (see the numeration in table 1)

Compd. | HI10 H13 H14 H15 H16 Others
Al | 95755 | 7.12:d:73.5 6'731;5_‘1‘11; V179671 i i
A2 | 9.48;:s 6"22;5_‘1?; b1 722:4:135 - 2.40; s -
A3 9.24; s 6.80; m 6.28; m 7.17; m - H11:11.91; s
ad | 1O D ageias | 1osieans | TR0 [ Ranas i
AS 10.08; i 8.21;dt;J8; | 7.55;dd;J, | 8.76;dd;J H12: 8.97; d;
S 2 85 5;2 J1.5
10.23, L 7.74;d;] 8.74;d;] H12:8.74; d;J
A6 R 7.74;d;J5.5 - 5’5 5’5 55
Table 4: *C NMR signals of amino moiety of examined compounds, & ( ppm)
C1 C2 C3 C4 Cs5 Cé
144.6+144.8 149.6+-149.8 | 112.6=112.7 136.9+137.2 119.9+120.1 | 36.8+36.9
C7a C7b C8 C9 Ca Cb Cc
60.8+61.2 | 55.3+55.4 146.8+147.6 161.9+162.1 | 36.8+36.9 | 23.9+:24.1 13.6
15 14 l ﬁ l l lf__ ppm
_J\ M\ “JL JUL 4}&_ ppm 13 ¥ 13*150 ‘ 110
109 3._15 j 3*6.0 3*5
14 o — . 0 ‘ 115
112 14——'; 14__:*15
3 E113 5 . H ......-»5*3 -120
— F114 4 ‘ i
; 7| | 12%10 | % !
i 1 R i
r 115 3 . " ‘ 0 [ 12
6 —~ I 1 — , 116 %.5—1‘ 2 150 ! . °
117 i = l-13s
13 E
e 3 . - L —}t140
5 m - 120 3 i !
31 ! ce ALES 1w
IER (R
N— :
12 &1, 81, JS" 125 = | "
15 & Nﬂl‘@ 126 2——:_ : : %:"6 02*3 | P
: F2? o5 50 7.5 7.0 6.5 ppm

GZPPﬂ

Fig. I: A part of HSQC spectrum of A3
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Fig. 2: A part of HMBC spectrum of A3



C6, C7, Ca, Cb, Cc and CI10 are easily
determined. In Fig. 2, the cross peak (12:10) of
H10 (9.24 ppm) shows that signal at 125.04
ppm is belonged to C12; the cross peaks (12<15)
of C12 shows that signal at 7.17 ppm is
belonged to HI5; the cross peaks (13:15),

(14:15) of HI15, in turn, show signals of C13,
C14; and so all .... Returning to Fig. 1, the cross
peaks of H13, H14 and HI15 allow to identify
the C13, C14 and C15. The chemical shifts of
C10 + C16 in aldehyde moiety of A1-A6 are
listed in table 5.

Table 5: °C NMR signals of C10 - C16 of examined compounds, ppm

Compd. C10 C12 C13 C14 C15 C16

Al 151.70 147.78 118.16 112.85 147.21 -

A2 152.51 145.65 109.68 122.48 158.10 | 13.62
A3 156.43 125.04 118.31 110.44 125.77 -

A4 161.0 152.13 131.30 134.83 124.26 | 150.41
A5 160.54 149.88 128.08 134.88 124.07 | 152.94
A6 159.51 150.56 121.84 139.28 121.84 | 150.56
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Ngung tu 4-Amino-3-(2-metoxy-4-propylphenoxymetilen)-(1H)-1,2,4-

triazole-5-thion
v6i mot vai andehit di vong.

Nguyén Hitu Dinh, Nguyén Hién
S4du hop chit loai imin chita vong 1,2,4-triazole da dugc diéu ché€ bing cdch ngung tu 4-

amino-3-(2-metoxy-4-propylphenoxymetilen)-(1H)-1,2,4-triazole-5-thion v6i mot vai andehit di
vong. Cau tao clia cdc hop chat da dugc xdc dinh nho phé UV, IR, 'H NMR, “C NMR, trong mot s6
truong hop da st dung phé 2D NMR.



