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A number of 4,5-disupstituted 2,4-dihydro-3H-l,2,4-triazoline-3-thiones (Scheme I) were obtained by the
oxidative cyclization of the appropriate 2-, 3-, 4-hydroxybenzoyl-, 2-hydroxy-5-chlorobenzoyl-, 3,4,5-trimethoxy-
benzoyl- and 4-hydroxy- and .4-ethoxyphenacethyl-4-n-butyl/phenylthiosemicarbazides Their stmcture was deter-
mined by UV, IR, 'H NMR and l3CNMR spectroscopy.

Key words: supstituted benzoyl/phenacetyl hydrazines~ supstituted benzoyl/phenacetyl-4-alkyl/phenyl thiosemi-
carbazides~ 1,2,4-triazoline-3-thions

INTRODUCTION

1,2,4-Triazole and its derivatives represent one
of the most active class of compounds possessing a
wide spectrum of biological activity (antibacterial,
antifungal, hypoglycaemic, antihypertensive) [1-5].

On the other hand, it is reported in the litera-
ture that the antiviral [6] and antibacterial [7, 8]
activities of thiourea derivatives was due to the

-NH-C(S)-NH- function in the molecule and that the

changes in this activity depended on its supstituents.
The above observation and in continuation of our

work on the synthesis ofheterocycles [9, 10, 11], we
report here the synthesis of some new triazoline-3-
thiones with the same pharmaphoric group and with
the view of studying their antimicrobial and antifun-
gal activities against some microorganisms.

EXPERIMENTAL

The melting points of synthesized compounds

were deternlined on a Buchi 510 melting point appa-

ratus and therefore the values reported here are un-

corrected. The IR spectra were recorded in the range

of 4000-400 cm-I using the KBr disks on a Perkin-

Elmer 297 Spectrophotometer. The JH (250 MHz)

NMR spectra were recorded with a Bruker AC 250E

.spectrometer in DMSO-d6 with TMS as an internal

standard. DV spectra were recorded on a Varian Cary

219 spectrophotometer.

Supstituted benzoyl/phenacetyl hydrazines (2)

They were synthesized by hydrazinolysis of the
methyl/ethyl esters following the literature methods
[12, 13, 14]. .
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General procedure of l-(supstituted
benzoyl/phenace tyl-4-n-butyl/phenyl

thiosemicarbazides (3)

A mixture of 2 (0.01 mol) and n-butyl/phenyl-

isothiocyanate(O.OI mol) in 120 ml ethanol was
heated under reflux for 2-3 hours. The excess of

ethanol was removed by distilling under reduced
pressure. The white precipitate was washed with
ethanol and recrystalized from ethanol.

General procedure of 4,5-disupstituted-2, 4-
dihydro-3H-l, 2,4-triazoline-3-thiones (4)

A mixture of 3 (0.005 mol) and NaOH solution
(2M, 15 ml) was refluxed for 4 hours. On cooling, it
was solidified (sodium salt of 4). This was dissolved
in cold ice water and acidified with hydrochloric
acid to pH 5-6. The solid which appeared was fil-
tered, washed with water (neutral pH), dried and
recrystalized from appropriate solvent.

RESULTS AND DISCUSSION

Oxidativecyclizationof (3 a-k) with 2M NaOH
solution gave 4,5-disupstituted-2,4-dihydro-3H-
1,2,4-triazoline-3-thiones (4 a-k) in a pure state ac-
cording to the route presented in Scheme 1.

In order to achieve this purpose, it was neces-
sary to synthesize a number hydrazides (2) of some
hydroxy- and methoxy or ethoxy supstituted benzoic
and phenylacetic acids. The compounds (2) were
readily prepared by hydrazinolysis of the. corre-
sponding methyl/ethyl esters. Next derivatives (2)
were converted into the 1-(supstituted benzoyl/
phenacetyl-4-n-butyl/phenylthiosemicarbazides (3)
by refluxing with n-butyl- or phenylisothiocyanates
in ethanolic solution. The melting points, yield and
elemental analysis of (3) are given in Table 1. The
structure of (3) was established by IR, 1HNMR and
13CNMR spectra (Table 3). The IR absorptions due
to NH/NH, C=O and C=S functions appeared at
3350/3150, 1680/1640 and 1290/1250 cm~\ respec-
tively. The absorption bands associated with other
functional groups appeared in the expected regions.
The 1HNMR spectra of compounds (3) exhibited a
multiplet in the aromatic region accounting for Harom.
protons at 6.80-7.90 ppm. Three or four low fields
singlets were observed in the 8.01-12.2 ppm region
accounting for protons of OH group and NH (thio-
semicarbazide moiety). The H of NHNH sand-
wiched between thiocarbonyl and supstituted ben-
zoyl/phenacetyl group have resonated at a low fields
position (~ 12 ppm) due to the strong deshielding
effect of the aromatic ring system and thiocarbonyl
group. When compounds (3) were refluxed in 2M
NaOH solution for about 4 hours, 4,5-disupstituted-
2,4-dihydro-3H-l,2,4-triazoline-3-thiones were pro-
duced (4) in good yields. The reaction of oxidative
cyclization of thiosemicarbazides have been de-

scribed earlier [15-17). We were interested to see if
cyclization of this type could be extended to consti-
tute a general approach for the synthesis of other
1,2,4-triazoline-3-thions derivatives utilizing hy-
droxy- and methoxy/ethoxybenzoyl/phenacetyl hy-
drazines as starting materials. All the synthesized
new compounds (4) were obtained in the form of
high melting solids. Satisfactory spectroscopic and
analytical data were obtained for all compounds 4,
(Tables 2 and 4). The spectral data were in good
agreement with, and hence support, the proposed
structure. While it is possible to consider that the
1,2,4-triazoline-3-thions may exist in thion-thiol
tautomeric fonns our chemical and spectral investi-
gations showed that the thion structure dominates.
The DV spectra of (4) showed two absorption
maxima or shoulders at 250-267 and 282-290 run.
These data indicated that some of these compounds
exist predominantly in thion foml in ethanolic solu-
tion [18, 19). The absorption at 282-290 nm indi-
cated the presence of a chromophoric C=S group. In
addition to the DV date, the IR and NMR data of
compounds (4) support the thion fonnin the solid
state and in nonpolar solvent; their IR spectra in
KBr disk showed multiple combination ofNH bands
in the 3380-3300 cm-l region and showed no ab-
sorption bands about 2600-2550 cm-I which is in-
dicative of the thiol fonn; the IR absorption due to
C=S functions in (4) appeared at about 1300 cm-1
[8, 20). The 1H NMR spectra of (4) in DMSO-d6
exhibited the NH signals (NH function of the tri-
azoline ring) as singlet or a broad peaks between
13.55 and 14.10 ppm supported the thion structure
[21, 22]. The signals associated with other func-
tional groups appeared in the expected regions.
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Table 1

Physical and analytical data of compounds 3 a-k

Com- R R" Mp Yield Molecular fonnula Elemental analysis calcd.lfound
pound °C % mol. wt. C H N

3a 2-0H -CoHs 192 - 2 80 CJ,J-II3N302S (287.332) 58.52/58.33 4.56/4.23 14.62/14.85

3b 2-0H n-C4H9 194 - 5 86 CI2HJ7N302S (267.342) 53.91/54.25 6.40/6.32 15.71/15.47

3c 3-0H -CoHs 205 - 6 85 Cl4Hl3N302S (287.332) 58.52/58.81 4.56/4.33 14.62/14.37

3d 3-0H n-C,J-I9 201 - 2 84 CI2HJ7N302S (267.342) 53.91/54.10 6.40/6.25 15.71/15.95

3e 4-0H -CoHs 184 - 5 80 Ct,J-I13N302S (287.332) 58.52/58.75 4.56/4.20 14.62/14.42

3f 4-0I-I n-C4H9 195-6 45 Cd-:!J7N302S (267.342) 53.91/54.35 6.40/6.60 15.71/15.50

3g 2-0H, 5-CI -CoI-Is 185 - 6 90 CJ,J-I12N302CIS (321.777) 52.25/52.03 3.75/4.15 13.05/13.35

3h 3,4,5-(OCH3)3 -CoHs 189 - 90 75 CJ7H19N304S (361.409) 56.49/56.90 5.29/5.46 11.62/11. 92

3i 4-0H -CoHs 184 - 5 86 C1sHJsN302S (301.359) 59.78/59.54 5.01/4.85 13.94/14.20

3j 4-0C2Hs -CoHs 174 - 5 75 Cd.II9N302S (329.413) 61. 98/62.24 5.81/6.06 12.75/13.16

3k 4-0C2Hs n-C4I-I9 146 -7 76 C1sI.bN302S (309.423) 58.22/58.05 7.49/7.60 13.57/14.00

Tab l.e 2

Physical and analytical data of compounds 4 a-k

Com- R R" Mp Yield Molecular fonnula Elemental analysis calcd.lfound
pound QC % mol.wt. C H N

4a 2-0I-I -CoHs 283 - 4 95 CJ,J-IIIN3OS (269.318) 62.43/62.80 4.08/4.50 15.60/15.24

4b 2-0I-I n-C,J-I9 146 - 7 94 C12HJsN3OS (249.328) 57.80/58.11 6.02/5.81 16.85/16.52

4c 3-0H -C6Hs 245 - 6 99.5 CJ,J-IJIN30S (269.318) 62.43/62.27 4.08/4.05 15.60/15.86

4d 3-0H n-C,J-I9 182 - 3 75 Cl2H1sN3OS (249.328) 57.80/58.11 6.02/5.81 16.85/16.30

4e 4-0H -CoHs > 250 96 CJ4H1IN3OS (269.318) 62.43/62.92 4.08/4.44 15.60/15.20

4f 4-0H n-C,J-I9 183 -4 85 C12H1sN30S (249.328) 57.80/58.22 6.02/5.69 16.85/16.40

4g 2-0H, 5-CI -Col-Is 275 - 6 75 CI4HlON3OCIS (303.763) 55.35/55.50 3.29/3.15 13.83/13.74

4h 3,4,5-(OCH3)3 -CoHs 208 - 9 91 C17H17N303S(343.395) 59.46/59.05 4.99/5.40 12.23/11.84

4i 4-0I-I -CoHs 210 - II 88 C1sH13N3OS (285.345) 63.53/63.80 4.58/5.08 14.82/14.65

4j 4-0C2Hs -C6Hs 194 - 5 90 C17H17N3OS(311.399) 65.57/65.86 5.50/5.43 13.49/14.00

4k 4-0C2I-IS n-C,J-I9 105-6 87 C1sI-bN3OS (291.409) 61.82/62.05 7.26/6.88 14.41/14.85



Synthesis o/some new 4,5-disupstituted-2,4-dihydro-3H-l ,2,4-triazoline-3-thiones 101

Table 3

fR, IH NMR and l3C NMR spectral data of compounds 3 a-k

IR-spectrum[Amax/cm-']: !1645 (C=O); 1260 (C=S);
3a IHNMR [DMSO-d6, ppm]: j6.86-7.64 (m,9Harom.); 9.91 (bs,2H); 10.79 (bs.!H); 11.92 (bs, !H);

.'~g~J~M§g:~~,pp~J:L!I7..1,11~:?,I~?:Q,I~~:(),I}~.9{gI.i);1J?:?,j}?I{qg}.

IR -spectmm [Amaxlcm-I]:

3b 'H NMR [DMSO-d6, ppm]:

11640 (C=O); 1265 (C=S);
!0.88 (t,3H,CH3. JCH3-CH2=7.2Hz), 1.27 (m, 2H, CH2),1,49 (m, 2H, CH2), 3.45 (m, 2H, CH2),

!6.88-7.89 (gr.sing.4Harom.);8.2 (bs, !H, NH-Bu), 9.4 (bs, IH, OH), 10.2-12.2 (2bs, 2H, NHNH);
13CNMR [DMSO-d6,ppm]: [13.8 (CH3); 19.5,30.8,43.2 (3XCH2,Bu); 117.2, 118.8,128.6,134.0 (CH); 114.9 (qC),

LI??~{qg);I~I:9{g",§}.

IR-spectnlln[Amax/cm-I]: i1670 (C=O); 1275 (C=S);
3c 'H NMR [DMSO-d6,ppm]: i6.91 -7.50 (m,9Harom.),9.67, 9.72, 9.80,10.42 (4s,OH and 3NH);

l~q~J~M§g=~~,ppl!1J:.LII~J?,)!~:1.Q,}I~:?,J~~:??,!~?:?(),l??:~,(gm,!}}.~~,!??:~1.,l??:~,j()():QI(qg}

IR-spectmm[Amax/cm-l] :
IH NMR [DMSO-d6, ppm]:3d

l3C NMR [DMSO-d6, ppm]:

1670 (C=O); 1280 (C=S);
0.88 (t, 3H,CH3,JCH3-CH2=7.2Hz),1.27 (m, 2H, CH2),1,48 (m, 2H, CH2), 3.34 (m, 2H, CH2),
6.95-7.35 (m, 4Harom.),8.01 (bs, !H, NH-Bu), 9.18,9.69.10.18 (3bs, 3H, NHNH and OH);
13.78 (CH3); 19.41 (CH2); 30.87 (CH2);43.35 (CH2); 114.8, 118.3, 118,6, 129.2 (CH); 133.1,
157.2 (QC): 165.95

IR-spectmm[Amax/cm-']:
1

1670 (C=O); 1250 (C=S);
3e 'HNMR [DMSO-d6,ppm]: 6.82 and 7.82 (4H, ABquartet, HO-C~4), 7.13-7.44 (m, 5Hphenyl),9.76,10,1,

10.3 (4H, 3NH,OH);
111: 114.8,123.2,1~~:?,I~7.:??,I?~:~,I??:??JgI.i);I}?},.!()Q:?{qg),.!()?:?Q(g~Q);l~!:?~(g",§}

IR-spectmm[Amax/cm-']: 1660 (C=O); 1265 (C=S);
31' IHNMR [DMSO-d6,ppm]: 0.87 (t, 3H, CH3,JCH3-CH2=7.2Hz),1.25(m, 2H, CH2), 1.47(m, 2H, CH2), 3.43 (m, 2H, Cl-h),

6.82 and 7.78 (2d, 4Harom.),8.02 (bs, !H, NH-Bu), 9.15 (bs, !H, OH), 10.07 (bs, 2H, NHNH);
l3C NMR [DMSO-d6, ppm]: !13.85 (CH3), 19.46 (CH2), 30.9 (CH2), 43.35(CH2), 114.76 and 129.87 (CH-arom),123.14,

\...I.()Q:()~{?~qg=l:A'),.I.()?:()~...(g",Q), I.~..I..:.~..!.._(g",.§).:............_......

IR-spectrum[Amax/cm-l]: ; 1640 (C=O); 1290 (C=S);I ;
3g H NMR[DMSO-d6,ppm]: :6.92-7.95 (m, 8Harom.),9.88,(bs.2H,NHNH),1O.82(!H, OH), 11.95 (lH, NH);

13g~J~M§q=~6,ppl1.1.J:L!!?g?,!~~:~},1}?:9~,1~~:!?,!?~:?~?1?}:~(){gI.i),!l():~?,)~~:()Q,I??:9Q,I}?:1?(q9.

IR-spectmm[Amax/cm-']: : 1660 (C=O); 1270 (C=S);
3h , .

H NMR [DMSO-d6,ppm]:. 3.72 (s, 3H, OCH3-4'), 3.85 (s, 6H, OCH3-3', 5'), 7.12-7.60 (m, 7Harom.),9.75, 9.82,
10.53 (3s, 3H, 3NH);

l3CNMR [DMSO-d6,ppm]: 56.12 and 60.20 (OCH3-3', 5" and OCH3-4'), 105.5, 125.1, 128.06 (CH), 127,6, 139.27,
152.57 165.4 181.0

IR-spectmm[Amax/cm-l]: 1680(C=O); 1270 (C=S);
3i 'H NMR [DMSO-d6,ppm]: 3.38 (s, 2H, CH2);6.7-7,5 (m, 9Harom.);9.3,9.6,10.1 (3bs, 4H, 3NH and !OH);

BC NMR [DMSO-d6, ppm]: 114.83, 114.92, 124.92, 128.07, 130.22 (CH); 125.52, 139.10, 155.97 (qC); 170.3 (C=O),
180.9

IR-spectmm[Amax/cm-l]: 1665 (C=O); 1240 (C=S);
3j IH NMR [DMSO-d6,ppm]: 1.32 (t, 3H, CH3,Et, JCH3-CH2=7.2Hz);3.30 (s, 2H, CH2CO);4.00 (s, 2H, CH2,Et),

6.82-7.50 (group signals, 9Harom.),9,63-10.13 (lH, NH and 2H, 2NH);
l3CNMR [DMSO-d6,ppm]: 14.7 (CH3); 39.50 (CH2CO), 62.9 (CH20), 114.1, 125.0, 128,15, 130.3 (CH),

139. 157.3 170.3 181

IR-spectmm[Amax/cm-I]: 1670 (C=O); 1240 (C=S);
IH NMR [DMSO-d6,ppm]: 0.87 (t, 3H, CH3), 1.25 (m, 2H, CH2), 1.30 (t, 3H, CH3,OEt), 1.44 (m, 2H, CH2), 3.33 (s, 2H,

CH2,CH2CO), 3.43 (t, 2H, CH2), 3.98(q, 2H, CH2,OEt), 6.84 and 7.18 (ABpatem, 4Harotll.),
7.78(bs, !H, NH) 9.11 and 9.85 (2bs, 2H, NHNH);

l3CNMR [DMSO-d6,ppm]: 13.8 (CH3Bu), 14.7(CH3,EtO), 19.45(CH2),30.90(CH2),39.9(CH2, CH2CO),43.4(CH2,NCH2),
62.95(CH20), 114.13, 130.27 (CH), 127.3,(qC-I'), 157.28(qC-4'), 170.2(C=O), 181.5(C=S).

3k

fJlac. xeM. TeXHOJl.MaKeAoHllja, 16, 2, 97-103 (1997)
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fR, UV, IH NMR and 13C NMR spectral data of compounds 4 a-k

IR-spectrum[Amax/cm-I]: 1480(C=N); 1320 (C=S);
UV[EtOH, A/mn]: 255; 266; 285;

4a IH NMR [DMSO-d6,ppm]:. 6.70-7.40(m, 9Harom.),9.91 (s, lH, OH), 14.0(bs, lH, NH);
. l=c:~. [J:)M~9,:~6,.PJ)1111:.115. 6, .l}~.8, .127.8.,!~8~2.nG~:?2Jn~~:0(CH),.!. 13:3,J}~},. 142:.~~-~??:~~gc.:l,!.~?:~.cS",~).

IR-spectrum[Amax/cm-I]: 1490 (C=N); 1300 (C=S);
UV[EtOH, A/mn]: 255; 285;
IH NMR [DMSO-d6,ppm]: 0.67 (t, 3H, CH3,JCH3-CH2=7.2Hz),1.05(m, 2H, CH2),1.45(m, 2H, CH2),3.86 (t, 2H, CH2),

4b 6.89-7.47 (m, 4Harom.),10.37 (bs. lH, OH), 13.83 (bs, IH, NH);
l3c NMR [DMSO-d6,ppm]: 13.2 (CH3), 19.0 (CH2-3),29.5 (CI'h-2), 43.3 (CH2-1), 116.0, 119.4, 131.5,132.5 (CH),

11 155.8

1500 (C=N); 1340 (C=S);
250; 263; 282;
6.60-7.58 (m, 9 Harem.),9.73 (bs, lH, OH) 14.1(bs, lH, NH);
115.1, 117.3, 118.8, 128.6, 129.3,129.4,129.6(CH), 126.83, 134.6, 150.5, 157.2 (qC),
168.6

1480 (C=N); 1300 (C=S);
256; 286;
0.75 (t, 3H, CH3,JCH3-CH2=7.2Hz),1.13 (m, 2H, CH2-3), 1,49 (m, 2H, CH2-2),
4.01 (t, 2H, CH2-1),700-7.35 (m, 4Harom.),9.89 (bs, lH, NH), 13.84 (bs, lH, NH);

l3c NMR [DMSO-d6,ppm]: 13.2 (CH3); 18.98,29.52,43.38 (3XCH2,Bu); 115.2, 117.7, 119.0, 130.2 (CH); 127.24,
151 1 167.0

1500 (C=N); 1330 (C=S);
255; 267; 285;
6.68 and 7.09(4H , ABq), 7.17 -7.56 (5Harom),10.0 (bs,lH, OH),14.00(bs, lH, NH);
115.3,!.?~:8.'1?2. 3-,I.?9.8, ~c::H)~lli]2J3-~~,15q:Z,1.?9.?,!6~:.?~c.:Ln. ~ .m_...

1515 (C=N); 1300 (C=S);
256;
0.75 (t, 3H, CH3, JCH3-CH2=7.2Hz), 1.12 (m, 2H, CH2), 1,50 (m, 2H, CH2), 4.00 (t, 2H. CH2),
6.91,7.47 (2d, 4Harom.), 10.20 (bs, lH, OH), 13.80 (bs, lH, NH);

l3c NMR [DMSO-d6, ppm]: 13.3 (CH3), 19.0,29.5,43.3 (3XCH2, Bu), 115.8, 130.2 (CH), 116.7, 151.4, 159.5 (qC),
166.76

1490 (C=N); 1330 (C=S);
254; 290;

6.72 -7.42 (m, 8Harom.), 10.26, (bs, IH, OH),14.10 (bs, lH,NH);

.1l7.:}' 127:8,.}2.~'.?.J.28.~SJ,130:8, 131.9 (C!:I), I[ ~:2,122}, I~~:?,J~.~~ ,!5~.?(qc.:l,!62. 7(c.:",~):.

1510 (C=N); 1330 (C=S);
260; 290;
3.75 (s, 6H, 2MeO-3',5'), 3.86 (s,3H, EtO-4'), 6.60(s,2Harom.-2',6'), 7.31-7.62 (m, 5Harom.)
14. 10(bs, lH,NH);

l3C NMR [DMSO-d6, ppm]: 55.6 (2X MeO), 60.06 (IX MeO); 150.6,128.9,129.I(CH); 120.7, 134.9, 138.9,150.I(qC),
152:6,..(~,0:g,c:),.168.~(c:",~

1500 (C=N); 1300 (C=S);
225; 253;
3.73 (s, 2H, ArCH2),6.63 (4H,ABq), 7.20-7.47 (5Hphetl,1),9.31 (s, lH, OH), 13.79(s, lH, NH);

30.6(C!i22,l}?},- 1?8:2, 1?9:~2_!~:~G~..5(SI:IL.!?~:~,13~.6, l? 1:.7'.1.56.:1,J?2:~~qC).

1510 (C=N); 1300 (C=S);
232; 261;
1.27 (t, 3H, CH3,), 3.75 (s, 2H, CH2), 3.95 (q, 2H, CH2O),6.70(4H, ABq),
7.20-7.50 (gr. sign. 5Harom.),13.8 (bs, lH,NH);

l3CNMR [DMSO-d6,ppm]: 14.6 (CH3), 30.50 (ArCH2),62.9 (CH2O), 114.2, 128.24, 129.2, 129.4, 129.6 (CH), 126.1,
12Z~(g,c:),J 67.8

1510 (C=N); 1300 (C=S);
228; 254; 284;
0.77 (t, 3H, CH3Bu), 1.17-1.22 (m, 4H, 2XCH2), 1.28(t, 3H, CH3, OEt), 3.78 (t, 2H, CH2-1),
3.97(q, 2H, CH2O),4.02 (s, 2H, ArCH2), 6.87 and 7.15(2d, 4Harom.),13.55(bs, lH, NH);

l3c NMR [DMSO-d6,ppm]: 13.42 (CH3), 14.56 (CH3, EtO), 19.37,29.3,42.94 (3XCH2-Bu), 30.04(ArCH2),
62.9(CH2,EtO), I 14.6,(2XCH), 129.7(2XCH), 126.6,151.4,157.6 (qC), 166.67 (C=S).

Table 4

IR -spectrum [Amax/cm-I]:

UV[EtOH, Mun]:
4c IHNMR [DMSO-d6, ppm]:

l3c NMR [DMSO-d6,ppm]:

IR-spectrum[Amax/cm -I]:

UV[EtOH, Mun]:
4d IHNMR [DMSO-d6,ppm]:

IR-spectrum[Amax/cm-1 ]:

UV[EtOH, A/mn]:
4e IH NMR [DMSO-d6, ppm]:

1:3c:_~.IPM§.9:cl6,-Ppll1L .

IR-spectrum[Amax/cm -I]:
UV[EtOH, A/mn]:

4f IHNMR [DMSO-d6, ppm]:

IR-spectrum[Amax/cm -1]:

4g UV[EtOH, Mm1]:
IH NMR [DMSO-d6, ppm]:

.13.c:~. IPM~():d6, 2P1111:..

IR-spectrum[Amax/ cm -1]:
UV[EtOH, A/mn]:

4h IH NMR [DMSO-d6, ppm]:

IR-spectrum[Amax/cm -I]:

4i UV[EtOH, A/mn]:
IHNMR [DMSO-d6, ppm]:
1.3C:n~JJ:)M§():d~, P2111L. .

IR-spectrum[Amax/cm -I]:
. UV[EtOH, A/mn]:

4J IHNMR [DMSO-d6,ppm]:.

ill.-spectnun[Amax/cm-1 ]:

UV[EtOH, A/mn]:
4k IHNMR [DMSO-d6, ppm]:
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Pe311Me

CMHTE3A HA HEKOH HOBH 4,5-)J,HCYTICTHTYHPAHH-2,4-)J,HXH)J,PO-
-3H-l,2,4- TPHA30JIMH-3- THOHH

MapHja JI:oapeBHKt, Becoa L!:HMoBa\ JaHom Qaoall.u2, MHpjaHa noncaBHo2, JbHJLaHa KJIHCapOBa3

] TexHollolllKo-MeiiiallyplllKu cjJaKY/llTieiu, YHul3epauUteiu" CI3. Kupull U M elTioouj ",
P. EOU1K013UK16, 91000 CKouje, Peiiy61luKa MaKeooHuja

2XeMlljcKll WICUtllUtY1Ti,II PllPOOHo-,wmTieMalTill'lKll cjJaKYlllTieiii,
Tpl jI,oclllTieja 06paoo13uha 3,21000 HOBll Cao, CP JYlOCllaBllja

3X eMUCKUllHC1TiUUtY1Ti,IIPllPOOHO-MaUteMaUtWIKU cjJaKYJ1UtelTi,YHlll3epaUUtelTi "CI3. KUplLJl U M elTioouj ",
ApxuMeooBa 5, 91000 CKoiije, Peiiy61l11Ka MaKeooHuja

KJI)"IDH 300pOBH: cynCTlITYllpaHll 6eH30llJI/q)eHau;eTllJI XI!.):1pa3llHll; cyncTllTYllpaHll 6eH30llJI/cjJeHau;eTllJI-4-

aJIKllJI/ cjJeHllJI TlloceMllKa p6a3ll):1ll; 1,2 ,4-Tpll a30JIllH -3-TllOHll

Co OKCll):1aTllBHa U;UKJIU3au;uja Ha cOO):1BeTHU 2-, 3-,
4-XU):1pOKCu6eH30UJI -, 2-Xll):1pOKCll-5-xJIop6eH30UJI-, 3,4,5-

TpllMeToKcu6eH30llJI- II 4-XU):1pOKCU U 4-eToKcucjJeHau;e-

TUJI-4- \I-6YTUJI/ cjJeHUJITUOCeMuKap6a3ll):1U ce cllHTeTll3llpa-

rJlac. xeM. TeXHOJl.MaKel\OHl1ja, 16, 2, 97-103 (1997)

HU nOrOJIeM 6poj Ha 4,5-):1ucyncTuTyupaHu-2,4-):1llXU):1PO-

3H-l,2,4-Tpua30JIuH-3-TlloHu (weMa 1). HUBHaTa crpYK-

TYpa e ):1UcKYTupaHa BP3 OCHOBa Ha UV. !R, I H N 1\1R H 13 C

N M R cneKTpaJIHll nO):1aTou;u.


