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A number of 4,5-disupstituted 2.4-dihydro-3H-1,2 4-triazoline-3-thiones (Scheme 1) 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 structure was deter-

mined by UV, IR, '"H NMR and *C NMR spectroscopy.

Key words: supstituted benzoyl/phenacetyl hydrazines, supstituted benzoyl/phenacetyl-4-alkyl/phenyl thiosemi-
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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]
activitics of thioureca 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 of heterocycles [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 determined on a Biichi 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™' using the KBr disks on a Perkin-
Elmer 297 Spectrophotometer. The 'H (250 MH,)
NMR spectra were recorded with a Bruker AC 250E
spectrometer in DMSO-ds with TMS as an internal

standard. UV 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
[42, 13:d4];
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General procedure of 1-(supstituted
benzoyl/phenacetyl-4-n-butyl/phenyl
thiosemicarbazides (3)

A mixture of 2 (0.01 mol) and »-butyl/phenyl-
isothiocyanate (0.01 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-1,2,4-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

Oxidative cyclization of (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/cthyl 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 cthanolic solution. The melting points, yield and
elemental analysis of (3) are given in Table 1. The
structure of (3) was established by IR, 'H NMR and
13C NMR spectra (Table 3). The IR absorptions due
to NH/NH, C=0 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 'H NMR spectra of compounds (3) exhibited a
multiplet in the aromatic region accounting for Heom.
protons at 6.80-7.90 ppm. Three or four low ficlds
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-1,2 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 forms our chemical and spectral investi-
gations showed that the thion structure dominates.
The UV spectra of (4) showed two absorption
maxima or shoulders at 250-267 and 282-290 nm.
These data indicated that some of these compounds
exist predominantly in thion form 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 UV date, the IR and NMR data of
compounds (4) support the thion form in the solid
state and in nonpolar solvent; their IR spectra in
KBr disk showed multiple combination of NH bands
in the 3380-3300 cm™' region and showed no ab-
sorption bands about 2600-2550 ¢m™' which is in-
dicative of the thiol form; the IR absorption due to
C=S functions in (4) appeared at about 1300 cm™
[8, 20]. The 'H NMR spectra of (4) in DMSO-ds
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 formula Elemental analysis caled./found

pound He % mol. wt. 8 H N
3a 2-OH -CeHs 192-2 80 C14H13NJO,S (287.332) 58.52/58.33  4.56/4.23  14.62/14.85
3b 2-()}.'1 n-CiHo  194-5 86 Ci2H1sN20:S (267.342) 53.91/54.25  6.40/6.32  15.71/15.47
3c 3-OH -CéHs 205-6 85 C14Hi3N3O,8 (287.332) 58.52/58. 81  4.56/433  14.62/14.37
3d 3-OH n-CqiHs 201 -2 84 C12H7N30,8 (267.342) 53.91/54.10  6.40/6.25 15.71/15.95
Je 4-OH -Cgtls 184 -5 80 C4H;3N1O,S (287.332) 58.52/58.75  4.56/4.20 14.62/14.42
3f 4-OH n-CsHo  195-6 45 Ci2H7N30,8 (267.342) 33:91154.85  64W660 o 15715 50

3g 2-OH, 5-C1 -CsHs 185-6 90 CiaHpNORCIS (321.777)  52.25/52.03  3.75/4.15  13.05/13.35

3h 3,45-(OCHa)s  -CsHs 189-90 75 Ci7HisN304S (361.409) 56.49/56.90  5.29/546  11.62/11.92

3i 4-0OH -CsHs 184 - 5 86 CisH ) sN30aS (301.359) 59.78/59.54 5.01/4.85 13.94/14.20

3 4-0C,Hs -CsHs 174 -5 75 C7HuNO5S (329.413) 61.98/62.24 5.81/6.06 12.75/13.16

3k 4-0C,Hs n-CqiHo 146 -7 76 C5sH2aN3058 (309.423) 58.22/58.05 7.49/7.60 13.57/14.00
Table 2

Physical and analytical data of compounds 4 a—k

Com- R R" Mp Yield Molecular formula Elemental analysis caled./found

pound e % mol. wt, C H N
4a 2-OH -Clls 283 -4 95 CaH N3OS (269.318) 62.43/62.80  4.08/4.50  15.60/15.24
4b 2-0OH n-CyHy 146 -7 94 C12HsN30OS (249.328) 57.80/58.11  6.02/5.81 16.85/16.52
4c 3-OH -CqHs  245-6 99.5 Ci4H N3OS (269.318) 62.43/62.27 4.08/4.05  15.60/15.86
4d 3-OH n-CHs 182-3 75 CizHisN;08S (249.328) 57.80/58.11  6.02/5.81 16.85/16.30
de 4-0H e A =250 96 CiaH1N;OS (269.318) 62.43/62.92  4.08/4.44  15.60/15.20
4f 4-OH n-CsHo 183 —4 85 Ci2H, N3OS (249.328) 57.80/58.22 6.02/5.69 16.85/16.40
4g 2-OH, 5-Cl -Cells  275-6 i Ci14HgN3OCIS (303.763) 55.35/55.50 3.29/3.15 13.83/13.74
4h  34,5-(0OCH;3); -C¢Hs 208-9 91 Ci7H7NaOs8 (343.395) 59.46/59.05  4.99/540  12.23/11.84
4i 4-OH -CéHs  210-11 88 C)sHsN3OS (285.345) 63.53/63.80 4.58/5.08  14.82/14.65
4 4-0C,Hs -CsHs  194-5 90 Ci7Hi7N120S (311.399) 65.57/65.86  5.50/5.43  13.49/14.00

4k 4-0C,Hs n-C4Ha  105-6 &7 CisHzN1OS (291.409) 61.82/62.05  7.26/6.88  14.41/14.85
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Table 3

IR,

"H NMR and °C NMR spectral data of compounds 3 a—k

IR-spectrum|[Amad/em™']:

1645 (C=0), 1260 (C=S);

3a 'HNMR [DMSO-d, ppm]: | 6.86~7.64 (m,9Huom.); 9.91 (bs, 2H); 10.79 (bs.1H);, 11.92 (bs, 1H);
C NMR [DMSO-ds, ppm]: 117.1, 118.9, 125.0, 128.6, 134.0 (CH), 115.2, 139.1 (qC).
IR-spectrum| Ayax/cm ™ |: 1640 (C=0), 1265 (C=8),
o '"H NMR [DMSO-dg, ppm]:  0.88 (t,3H,CHs, JCH3-CH,=7.2Hz), 1.27 (m, 2H, CH,),1,49 (m, 2H, CH,), 3.45 (m, 2H, CH),
1 6.88-7.89 (gr.sing.4Hgon. ); 8.2 (bs, IH, NH-Bu), 9.4 (bs, 1H, OH), 10.2-12.2 (2bs, 2H, NHNH),
BC NMR [DMSO-ds, ppm]: | 13.8 (CHa), 19.5, 30.8, 43.2 (3XCH,,Bu); 117.2, 118.8, 128.6, 134.0 (CH), 114.9 (qC),
......................................................................................... 159.4 (4C); 181.0(C=S). | 4
IR-spectrum|Amax/om ™ |: 1670 (C=0), 1275 (C=8),
3¢ 'HNMR [DMSO-ds, ppm]: | 6.91 — 7.50 (1,9Harom.), 9.67, 9.72, 9.80, 10.42 (4s,0H and 3NH);
BC NMR [DMSO-ds, ppm]; | 114.85, 118.40, 118.7, 124.95, 127.96, 129.2,(CH), 133.88, 139.24, 157.2, 166.01 (qC).
IR-spectrum|Ama/em™']: 11670 (C=0), 1280 (C=S),
& '"HNMR [DMSO-ds, ppm]: 0.8 (t, 3H,CHs, JCH3-CH,=7.2Hz), 1.27 (m, 2H, CH,),1,48 (m, 2H, CHy), 3.34 (m, 2H, CHy),
; 16.95-7.35 (m, 4Hurom.), 8.01 (bs, 1H, NH-Bu), 9.18,9.69.10.18 (3bs, 3H, NHNH and OH),
*C NMR [DMSO-ds, ppm]: | 13.78 (CHs); 19.41 (CHy); 30.87 (CH,); 43.35 (CHy); 114.8, 118.3, 118.6, 129.2 (CH), 133.1,
________________________ 157.2 (9C); 165.95 (C=8).
l'R-spectrum[lma_\-f‘cm_l]: 1670 (C=0), 1230 (C=8),
3¢ 'HNMR [DMSO-ds, ppm]: |6.82 and 7.82 (4H, ABquartet, HO-CgHy), 7.13-7.44 (m, SHppeny1), 9.76, 10.1,
10.3 (4H, 3NH,OH),
C NMR [DMSO-ds, ppm]: | 114.8,123.2,124.9,127.95,128.8,129.95 (CH); 139.3, 160.7 (qC), 165.70 (C=0), 181.22 (C=S)
IR-spectrum{dma/cm™']: 1660 (C=0), 1265 (C=8),
3t "HNMR [DMSO-de, ppm]: | 0.87 (t, 3H, CH;, JCH3-CH,=7.2Hz), 1.25 (m, 2H, CHy), 1.47 (m, 2H, CHy), 3.43 (m, 2H, CHy),
6.82 and 7.78 (2d, 4Hyom.). 8.02 (bs, 1H, NH-Bu), 9.15 (bs, 1H, OH), 10.07 (bs, 2H, NHNH);
3C NMR [DMSO-dg, ppm]: | 13.85 (CHs), 19.46 (CHy), 30.9 (CHy), 43.35(CHy), 114.76 and 129.87 (CH-arom),123.14,
160.68 (2XqC-1',4"), 165.64 (C=0), 181.21 (C=S).
lR~5pcclru1n[?...mf01n"']: 1640 (C=0), 1290 (C=8),
3¢ 'HNMR [DMSO-ds, ppm];

3C NMR [DMSO-ds, ppm]:

6.92 ~ 7.95 (m, 8Hurom.), 9.88, (bs. 2H, NHNH),10.82 (1H, OH), 11.95 (1H, NH),
119.05, 124.83, 125.04, 128.15, 128.34,133.46 (CH), 116.85, 122.60, 139.00, 139.12 (qC).

IR-spectrum|Apax/cm ™' J:

| 1660 (C=0);

1270 (C=S),
3.72 (s, 3H, OCH34'), 3.85 (s, 6H, OCHa-3', 5'), 7.12-7.60 (m, THurom.), 9.75, 9.82,

56.12 and 60.20 (OCH;-3', 5”and OCH3-4"), 105.5, 125.1, 128.06 (CH), 127.6, 139.27,

3.38 (s, 2H, CH), 6.7-7.5 (m, 9Hurom.); 9.3,9.6,10.1 (3bs, 4H, 3NH and 10OH),
114.83, 114.92, 124,92, 128.07, 130.22 (CH); 125.52, 139.10, 155.97 (qC); 170.3 (C=0),

1.32 (t, 3H, CHas, Et, JCH3-CH»=7.2Hz); 3.30 (s, 2H, CH;CO);, 4.00 (s, 2H, CH,,Et),

_6.82——7.50 (group signals, 9Hyrom.), 9,63-10.13 (1H, NH and 2H, 2NH),

4.7 (CHs), 39.50 (CH,CO), 62.9 (CH,0), 114.1, 125.0, 128.15, 130.3 (CH),
273,139.1,157.3 (4C), 170.3 (C=0), 181.0(C=S).

0.87 (t, 3H, CHa), 1.25 (m, 2H, CH»), 1.30 (t, 3H, CHs, OEt), 1.44 (mm, 2H, CH,), 3.33 (s, 2H,

3
b NMR [DMSO-ds, ppm]-.
10.53 (3s, 3H, 3NH);
C NMR [DMSO-ds, ppm]:
_________________ 140.50, 152.57 (qC), 165.4 (C=0), 181.0 (C=8).
[R-spectrum| Amax/cm ™ J: 1680(C=0), 1270 (C=8);
3i '"H NMR [DMSO-dg, ppm]:
BC NMR [DMSO-ds, ppm]:
1803 (B8l 00 uth
[R-spectrum|Lyqx/cm ™ |: 1665 (C=0), 1240 (C=8),
3j 'HNMR [DMSO-ds, ppm):
BC NMR [DMSO-ds, ppm]
[R-spectrum| Amax/cm ™ J: 1670 (C=0), 1240 (C=8),
'"H NMR [DMSO-de, ppm]:
3k

3C NMR [DMSO-ds, ppm]:

CH;, CH,CO), 3.43 (1, 2H, CH,), 3.98(q, 2H, CH,, OE), 6.84 and 7.18 (ABpatern, 4Hurom.),
7.78(bs, 1H, NH) 9.11 and 9.85 (2bs, 2H, NHNH);

13.8 (CH3Bu), 14.7 (CH3,EtO), 19.45(CHy), 30.90(CHy), 39.9(CH,, CH,CO), 43.4(CH,, NCH),
62.95(CH,0), 114.13, 130.27 (CH), 127.3, (qC-1"), 157.28 (qC4"), 170.2(C=0), 181.5(C=S).

[nac. xem. Texnon. Makenouuja, 16, 2, 97-103 (1997)
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Table 4

IR, UV, '"H NMR and ">C NMR spectral data of compounds 4 a—k

da

4b

4c

4d

de

4f

42

4h

4i

4

4k

IR-spectrum|Amax/cm ™' ]:
UV[EtOH, A/nm]:
'H NMR [DMSO-ds, ppm]:.

_ "'C NMR [DMSO-ds, ppm]:

IR-spectrum| Apax/cm ™' |:
UV[EtOH, A/nm]:
'"H NMR [DMSO-dq, ppm]:

3¢ NMR [DMSO-ds, ppm]:

l'R-specmlm[l.t,axfcm"l}:
UV[EtOH, A/nmn]:

'"H NMR [DMSO-ds, ppm]:
1BC NMR [DMSO-dg, ppm]:

i}'{-spccmlm[k,mf 011.1." ! ]I: .
UV[EtOH, A/nm]:
'H NMR [DMSO-ds, ppm]:

C NMR [DMSO-ds, ppm]:

[R-spectrum| ypax/cm ™' |:

UV[EtOH, A/nm):
'H NMR [DMSO-ds, ppm]:

®C NMR [DMSO-ds, ppm]:

IR-spectrum| Amex/cm™'|:
UV[EtOH, */nm]:
'H NMR [DMSO-ds, ppm]:

3¢ NMR [DMSO-ds, ppm]:

IR-spectrum| hpax/cm ™ |:

UV[EtOH, A/nm]:
'H NMR [DMSO-ds, ppml]:

C NMR [DMSO-ds, ppm]:

IR-spectrum|Amax/om ' J:
UV[EtOH, A/nm]:
'H NMR [DMSO-ds, ppm]:

C NMR [DMSO-ds, ppm]:

IR-spectrum| hpax/cm ™' |:
UV[EtOH, A/nm]:

'H NMR [DMSO-ds, ppm):
“*C NMR [DMSO-ds, ppm]:
IR-spectrum|Amqx/cm ™ |:
UV[EtOH, A/nm]:

'H NMR [DMSO-ds, ppm]:.

B3C NMR [DMSO-ds, ppm]:

Ll?.~spcclrum[l.mfc1n"' I

UV[EtOH, A/mm];:
'H NMR [DMSO-ds, ppm]:

13C NMR [DMSO-ds, ppm]:

1480(C=N), 1320 (C=S);

255, 266; 285;

6.70~7.40(m, 9Hurom.), 9.91 (s, 1H, OH), 14.0(bs, 1H, NH);

115.6, 118.8, 127.8, 128.5, 128.7, 132.0(CH), 113.3, 134.3, 149.7, 155.8(qC), 167.6(C=S).
1490 (C=N); 1300 (C=S);

255; 285;

0.67 (t, 3H, CHy JCH3-CH,=7.2Hz), 1.05 (m, 2H, CH,), 1.45 (m, 2H, CHy), 3.86 (t, 2H, CHy),
6.89-7.47 (m, 4Huom.), 10.37 (bs. 1H, OH), 13.83 (bs, 1H, NH);

13.2 (CHs), 19.0 (CHz-3), 29.5 (CH;-2), 43.3 (CHy-1), 116.0, 119.4, 131.5, 132.5 (CH),

~ 113.5,150.0, 155.8 (qC), 166.47(C=S).

1500 (C=N),
250, 263; 282;
6.60~7.58 (m, 9 Huom.), 9.73 (bs, 1H, OH) 14.1(bs, 1H, 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),

1340 (C=3),

~ 168.6 (C=S).

1480 (C=N), 1300 (C=S);

256, 286;

0.75 (t, 3H, CHs, JCH3-CH,=7.2Hz), 1.13 (m, 2H, CH;-3), 1, 49 (n, 2H, CH,-2),

4.01 (t, 2H, CHz-1), 7.00-7.35 (m, 4Harom.), 9.89 (bs, 1H, NH), 13.84 (bs, 1H, NH);
13.2 (CHs), 18.98, 29.52, 43.38 (3XCH,,Bu); 115.2, 117.7, 119.0, 130.2 (CH); 127.24,

1512, 1576, 167.0 (qC).

1500 (C=N),
255; 267,285,
6.68 and 7.09(4H , ABq), 7.17 = 7.56 (5Haom), 10.0 (bs,1H, OH),14.00(bs, 1H, NH),
115.3,128.8,129.3,129.8, (CH); 116.3, 134.8,150.7,159.2,168.2 (4C).

1515 (C=N), 1300 (C=S);

256;

0.75 (t, 3H, CHs, JCH3-CH,=7.2Hz), 1.12 (m, 2H, CH,), 1,50 (m, 2H, CH,), 4.00 (t, 2H. CHy),
6.91, 7.47 (2d, 4Hurom.), 10.20 (bs, 1H, OH), 13.80 (bs, 1H, NH);

13.3 (CHa), 19.0, 29.5, 43.3 (3XCHa, Bu), 115.8, 130.2 (CH), 116.7, 151.4, 159.5 (4C),

1330 (C=8),

166.76 (C=S).

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

254; 290,

6.72 = 7.42 (m, 8Huom.), 10.26, (bs, 1H, OH),14.10 (bs, IH,NH);

117.3, 127.8, 128.6, 128.80, 130.8, 131.9 (CH), 114.9, 122.1, 134.2, 148 4, 154.9 (qC),167.7(C=S).
1510 (C=N), 1330 (C=S);

260, 290;

3.75 (s, 6H, 2Me0-3',5"), 3.86 (5,3H, EtO-4), 6.60(s,2Hurom.-21,6"), 7.31=7.62 (m, SHarom.)
14.10(bs, TH,NH);

55.6 (2X MeO), 60.06 (1X MeOY; 150.6,128.9,129.1(CH); 120.7, 134.9, 138.9,150.1(qC),
152.6, (2XqC), 168.6 (C=S).

1500 (C=N), 1300 (C=S),

225, 253;

3.73 (s, 2H, ArCHz), 6.63 (4H, ABq), 7.20-7.47 (5Hphent), 9.31 (s, 1H, OH), 13.79 (s, 1H, NH),
30.6(CHy), 115.1, 128.2, 129.2, 129.3, 129.5(CH), 124.4, 133.6, 151.7, 156.1, 167.8 (qC).

1510 (C=N); 1300 (C=S);,

2322261

1.27 (t, 3H, CHas,), 3.75 (s, 2H, CHy), 3.95 (q, 2H, CH;0), 6.70(4H, ABq),

7.20-7.50 (gr. sign. 5Haom.), 13.8 (bs, LH,NH);

14.6 (CHs), 30.50 (ArCH>), 62.9 (CH,0), 114.2, 128.24, 129.2, 129.4, 129.6 (CH), 126.1,
133.6,151.5, 157.4(qC). 167.8 (C=S).

1510 (C=N), 1300 (C=8),

228, 254, 284,

0.77 (t, 3H, CHsBu), 1.17-1.22 (m, 4H, 2XCHy), 1.28(t, 3H, CHs, OEt), 3.78 (t, 2H, CHz-1),
3.97(q, 2H, CH;0), 4.02 (s, 2H, ArCH,), 6.87 and 7.15(2d, 4Harom. ), 13.55(bs, 1H, NHY,
13.42 (CHa), 14.56 (CHs, EtO), 19.37, 29.3, 42.94 (3XCH>-Bu), 30.04(ArCH,),
62.9(CHz,ELO), 114.6,(2XCH), 129.7(2XCH), 126.6,151.4,157.6 (qC), 166.67 (C=8).
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Peszume

CHUHTE3A HA HEKOU HOBU 4,5-TUCYHHCTUTYUPAHU-2 4- TUXHU]IPO-
-311-1,2,4-TPUA30JIMII-3-TUOHH

Mapuja Jlazapesuk’', Becna [lumona’, Janom Yanaan®, Mupjana Iloncapun’, /bumana Kiamucaposa®

"Texnoaowro-seiiaaypuiku garxyatiteia, Ynuaepsuiuei ,, Ca. Kupua u Meitioduj ™,
P. Bowrosuk 16, 91000 Crotije, Peuybauxa Maxedonuja
“Xemujexu unciiudivia, Hpupodno-maiitemaitiuyku ghar yaiiieiit,
Tpz Hocutieja Obpadoeuha 3, 21000 Hosu Cao, CP Jyzocaasuja
I Xemucku unctauiayii, Hpupodno-saiiemaiiuuxy gaxyaitieii, Yuueepauiieii ,,Cs. Kupua u Meitiodwj ",
Apxumedosa 5, 91000 Croiije, Peitybauxa Maxedonuja

Kuryunu 360poBr: cyncTHTYHpady 6eH30un/deHateTn XEapa3sHan; cyncTHTyupan 6ensonn/dperaneTun-4-
ankun/peHnn ThoceMukapbaszngn; 1,2,4-Tpua3onun-3-THOHHA

Co oKcHIaTHBHA UUKJIH3AUK]a Ha COO[BETHU 2-, 3-, HH moroneM 6poj Ha 4,5-IHCYNCTHTYHpaHH-24-AHXHIPO-
4-xHAPOKCHBER3ONI-, 2-XHAPOKCH-5-xnop6ersounn-, 3.4,5- 3H-1.2.4-rpuazonus-3-tTnonn (mrema 1). HuBHata cTpyk-
TPHMETOKCHOEH30HN- H 4-XHAPOKCH H 4-eTOKcHheHale- Typa € QHCKYTHpaHa BP3 ocHoBa Ha UV, IR, ' H NMRu ' C
THﬂ-4-“-6yTﬂnf(1}t:HHnTnoce MHKapBa3uIH ce CHHTeTH3HpA- NMR cneKTpanHd TOJaTOLH. §
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