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SYNTHESIS OF SUBSTITUTED
1,2,4-TRIAZOLES AND 1,3,4-THIADIAZOLES

T. R. Hovsepian, E. R. Dilanian, A. P. Engoyan, and R. G. Melik-Ohanjanian

The cyclization of 4-substituted I-arylacetyl- and I1-aryloxyacetylthiosemicarbazides and also the
potassium salt of (4-bromophenoxy)acetodithiocarbazinic acid in the presence of base gives the novel 3-
arylmethyl- and 3-aryloxymethyl-5-mercapto-1,2,4-triazoles and, in the presence of concentrated H>SO,,
the novel 5-substituted 2-arylmethyl- and 2-aryloxymethyl-1,3,4-thiadiazoles.
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Certain substituted 1,2,4-triazoles show anti-inflammatory [1], vasodilatory [2], and psychotropic [3]
properties and derivatives of 5-amino-2-mercapto-1,3,4-thiadiazoles are active antimicrobial [4], hypoglycemic
[5, 6], or antitumor [7] agents. In a search for novel, active compounds within this group we have synthesized, in
this study, previously unrecorded 1,2,4-triazole and 1,3,4-thiadiazole derivatives having an arylmethyl or
aryloxymethyl substituent.
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1a,b-3a,b R' = Br, R = MeO, A = CH,, a R = Me, b R = Ph; 1c-f, 2c-e, 3¢, d R' = H,
R?=Br, A= OCH,, 1¢-3¢ R = PhCH,; 1d, 2d R = Ph, 1e, 2¢ R = All, 1f, 3d R = PhCO,
1g, 3e R' =H, R>=MeO, A = CH,, R = Me; 1h,i, 3f,g R' =Br, A = CH,, R = Ph,
1h, 3f R? = i-Pr, 1i, 3g R? = Bu; 4a R® = PhCH,, 4b R? = NH,COCH,
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The starting 1,4-disubstituted thiosemicarbazides 1a-i were prepared by us by treatment of arylacetic and
aryloxyacetic acid hydrazides with different isothiocyanates [8, 9]. Compounds 1a-e were cyclized in basic
medium (4.5% aqueous KOH solution) with subsequent acidification of the reaction mixture using acetic acid to
give the 3,4-disubstituted 5-mercapto-1,2,4-triazoles 2a-e. Dehydrative cyclization of the thiosemicarbazides
la-c,f-i in the presence of conc. H,SOy led to the corresponding 2,5-disubstituted 1,3,4-thiadiazoles 3a-g which
occurred as white, crystalline materials, difficultly soluble in conventional organic solvents.

The reaction of 5-mercaptotriazole 2d with benzyl chloride or chloroacetamide in basic medium gave the
corresponding S-substituted triazoles 4a,b in close to quantitative yields.

The potassium salt of 4-amino-3-(4-bromophenoxy)acetodithiocarbazinic acid (6) was used for the
synthesis of 4-amino-3-(4-bromophenoxymethyl)-5-mercapto-1,2,4-triazole (2f) and 2-(4-bromophenoxy-
methyl)-5-mercapto-1,3,4-thiadiazole (5). The cyclization of 6 in hydrazine gave triazole 2f and in conc. H,SO4
the 1,3,4-thiadiazole 5.
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Thiadiazole 5 was treated with methyl chloroacetate to give the corresponding S-substituted derivative 7.

The composition and structure of the synthesized compounds 1-5, 7 were confirmed by the results of
elemental analysis (Table 1), "H NMR spectroscopic data (Table 2), and mass spectrometry.

TABLE 1. Parameters for the Compounds Synthesized

.. Found, % .
Com- Empirical —— o Yield,
pound formula Calculated, % mp, °C R* o
H N S
1 2 3 4 5 6 7 8 9
2a C1H2BrN;0S 42.28 | 3.67 | 13.56 9.88 224-226 | 0.59 85.3
42.05 | 3.85 10.20
2b Ci¢H14BrN;OS 51.24 | 3.76 .08 8.67 203-205 | 0.71 90.4
51.07 | 3.75 | 11.17 8.52
2¢ Ci¢H14BrN;OS 51.23 | 3.61 | 11.02 8.63 193-195 | 0.61 79.8
51.07 | 3.75 1.17 8.52
2d CisH12BrN;0S 49.61 | 3.28 1.73 8.57 211-213 | 0.57 75.6
49.79 | 334 | 11.60 8.85
2e C1,H2BrN;0S 4448 | 3.62 | 12.70 9.64 132-133 | 0.47 76.9
44.18 | 3.71 12.88 9.83
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TABLE 1 (continued)

1 2 3 4 5 6 7 8 9

2f CsHoBIN,OS 3425 | 270 | 17.32 | 10.01 | 186-187 | 0.52 | 833
3408 | 2.86 | 17.67 | To.11

3a C1H),BrN;08 4230 | 3.68 | 13.11 | 1046 | 220-222 | 049 | 20.0
22,05 | 385 | 1337 | 1020

3b C16H14BIN;0S 5093 | 3.57 | 1124 | 829 | 180-182 | 0.85 | 85.1
51.07 | 3.75 | 1117 | 852

3¢ C16H 4BrN;08 5136 | 359 | 1132 | 840 | 157-159 | 0.62 | 745
5107 | 375 | 11.17 | 852

3d C16H12BIN;0,S 4951 | 331 | 1061 | 853 | 210212 | 0.70 | 846
2924 | 310 | 1077 | 827

3e C1H;3N;08 56.05 | 571 | 18.06 | 13.38 | 195-197 | 0.80 | 47.7
56.15 | 557 | 1786 | 13.63

3f CisH sBrN;08 53.64 | 436 | 10.11 | 823 | 161-163 | 0.78 | 85.0
5347 | 449 | 1039 | 793

3g C1oHBIN;0S 54.77 | 5.04 31 | 785 | 165-167 | 0.80 | 957
5455 | 482 | 10.04 | 7.66

4a CpH sBrN;08 5864 | 432 | 911 | 725 | 109-110 | 0.57 | 97.3
5840 | 401 | 929 | 7.09

4b C17H1sBIN,O,S 4849 | 372 | 1361 | 732 | 146-147 | 0.60 | 962
4870 | 3.61 | 1336 | 7.05

5 CsH;BrN,0S; 3541 | 247 | 951 | 2132 | 139-140 | 0.63 | 86.1
3565 | 233 | 924 | 21.15

7 Ci2H, BrN,O5S, 3822 | 271 | 719 | 1743 | 111-113 | 047 | 763
3841 | 295 | 747 | 17.09

* Solvent systems; methanol-ether, 1:1 (compounds 2a,b); dioxane—
benzene, 1:2 (compounds 2c¢-f, 3¢c,d 4a,b, 5, and 7); acetone—benzene, 1:1
(compounds 3a,b,e-g).

TABLE 2. '"H NMR Spectra of the Synthesized Compounds

Compound Chemical shifts, 3, ppm (SSCC, J, Hz)*

2a 3.37 (3H, s, NCH3); 3.88 (3H, s, OCH3); 4.03 (2H, s, CH,);
6.92-7.50 (3H, m, C¢H3); 13.4 (1H, br. s, SH)

2b 3.77 (2H, s, CHy); 3.85 (3H, s, OCH3); 6.80-7.55 (8H, m, C¢Hs, CsHs);
13.6 (1H, br. s, SH)

2¢ 4.85 (2H, s, CH,); 5.25 (2H, s, OCH,); 6.62-7.42 (9H, m, C¢Ha, C¢Hs);
13.82 (1H, br. s, SH)

2d 4.82 (2H, s, OCH,); 6.65-7.59 (9H, m, CsHa, CsHs); 13.82 (1H, br. s, SH)

2e 4.70 (2H, d, J= 6.5, N-CH>); 5.08 (2H, s, OCH,); 5.09-5.20 (2H, m, CH=CH,);
5.90 (1H, m, CH=CH,); 6.90-7.42 (4H, m, C¢H,); 13.72 (1H, br. s, SH)

3a 3.35 (3H, s, N-CHjs); 3.82 (3H, s, OCH3); 4.15 (2H, s, CH>);
6.82-7.35 (3H, m, C¢Hs); 10.10 (1H, br. s, NH)

3b 3.86 (3H, s, OCH3); 4.17 (2H, s, CH>); 6.88-7.58 (8H, m, CsHs, CsHs);
10.00 (1H, br. s, NH)

3d 5.43 (2H, s, OCH>); 6.90-8.20 (9H, m, CsHa, CsHs); 12.90 (1H, br. s, NH)

4a 4.40 (2H, s, SCH,); 5.04 (2H, s, OCHy); 6.81-7.57 (14H, m, C¢Hs4, 2C¢Hs)

4b 3.87 (2H, s, SCH,); 5.03 (2H, s, OCH,); 6.78-7.60 (9H, m, C¢Ha, C¢Hs);
6.96 and 7.50 (2H, two br. s, NH,)

5 5.50 (2H, s, OCHy); 6.85-7.42 (4H, m, C¢Hy); 14.40 (1H, br. s, SH)

7 3.69 (3H, s, OCH3); 4.13 (2H, s, SCH); 5.40 (2H, s, OCH>);

6.90-7.40 (4H, m, C4Hy)

* Spectra recorded in DMSO-dg (2-5) and CD;0D (7).



EXPERIMENTAL

'"H NMR spectra were recorded on a Mercury-300 (300 MHz) instrument and mass spectra on an
MX-1320 spectrometer with direct introduction of the sample into the ion source. TLC was performed using
Silufol UV-254 plates and revealed using iodine vapor.

3-(3-Bromo-4-methoxybenzyl)-4-R-5-mercapto-1,2,4-triazoles (2a,b) and 3-(4-Bromophenoxy-
methyl)-4-R-5-mercapto-1,2,4-triazoles (2c-e¢) (General Method). A solution of KOH (40 mmol) in water
(30 ml) was added to a solution of the thiosemicarbazide 1a-e (25 mmol) and the mixture was refluxed for 2 h.
The cooled solution was acidified with glacial acetic acid and the precipitated product 2a-e was filtered off and
recrystallized from methanol. Mass spectrum of compound 2b, m/z (Iq, %): 375/377 [M]" (96/100), 360/362
(29/29), 199/201 (14/15), 77 (50).

2-(3-R'-4-R*-Phenylmethyl)-5-NHR-1,3,4-thiadiazoles  (3a,b,e-g) and 2-(3-R'-4-R*-Phenoxy-
methyl)-5-NHR-1,3,4-thiadiazoles (3¢c,d) (General Method). The thiosemicarbazide 1a-c, f-i (25 mmol) was
dissolved portionwise in conc. H,SO, (d = 1.836, 35 ml). The solution was poured into iced water (250 ml). The
precipitated, white crystalline products 3a-g were filtered off, washed on the filter to neutral reaction of the
water washes, and recrystallized from ethanol. Mass spectrum of compound 3b, m/z (I, %): 375/377 [M]"
(72/68), 257/259 (24/27), 199/201 (40/32), 77 (86).

5-Benzylthio- and 5-Acetamidothio-3-(4-bromophenoxymethyl)-4-phenyl-1,2,4-triazole (4a and 4b)
(General Method). The triazole 2d (5 mmol) was dissolved in 15 ml of a solution of KOH (5 mmol) in
methanol at 40°C. Benzyl chloride or chloroacetamide (5 mmol) was added to the solution obtained and the
mixture was refluxed for 1 h. After cooling, the precipitated product 4a,b was filtered off and recrystallized from
methanol.

4-Amino-3-(4-bromophenoxymethyl)-5-mercapto-1,2,4-triazole (2f). A mixture of the salt 6
(10 mmol), hydrazine (95%, 20 mmol), and water (1 ml) was refluxed with stirring to the evolution of hydrogen
sulfide. Iced water (50 ml) was added to the reaction mass and the mixture was acidified using conc. HCI. The
precipitated product 2f was filtered off, washed on the filter with water, dried, and recrystallized from ethanol.
Mass spectrum, m/z (I, %): 300/302 [M]" (40/32), 172/174 (100/94), 129 (87), 75 (23).

2-(4-Bromophenoxymethyl)-5-mercapto-1,3,4-thiadiazole (5). The salt 6 (5 mmol) was added in small
portions with stirring to H,SO4 (d = 1.836, 7 ml) at 0°C. After complete addition of the salt the stirring was
continued for a further 15 min and the solution was poured into ice (100 g). The precipitated crystalline product
5 was filtered off, washed with water, dried, and recrystallized from ethanol.

2-(4-Bromophenoxymethyl)-5-carboxymethylmethylthio-1,3,4-thiadiazole (7). Prepared from the
thiadiazole 5 (5 mmol) and methyl chloroacetate (5 mmol) as in the method for the synthesis of the products
4a,b (see above).

REFERENCES

1. M. Tandon, J. P. Bartwal, T. N. Bhalla, and K. P. Bhargava, Indian J. Chem., 20B, 1017 (1981); Chem.
Abstr., 96, 162602 (1982).

E. Tenor and R. Ludwig, Pharmazie, 534 (1971).

L. Baiocchi, A. Chiari, A. Frigerio, and P. Ridolfi, Arzneim.-Forsch., 400 (1973).

M. D. Mashkovskii, Drugs [in Russian], Meditsina, Vol. 2, Moscow (1986), p. 280.

B. Hokfelt and A. Johnsson, J. Med. Chem., 5, 247 (1962).

A. Kh. Avetisyan, T. R. Ovsepyan, N. O. Stepanyan, and L. G. Sapondzhyan, Khim.-Farm. Zh., No. 6,
69 (1981).

SRR

1197



7. R. P. Rao, J. Singh, and N. Vijnana, Parishad Anusandhan Patrika, 16, 73 (1973); Chem. Abstr., 79,
105151 (1973).

8. T. R. Hovsepian, E. R. Dilanian, N. O. Stepanyan and Zh. M. Bunatyan, Arm. Khim. Zh., 37, 248 (1986).
9. T. R. Hovsepian, Dzh. M. Terdzhanyan, F. G. Arsenyan, G. M. Stepanyan, and B. T. Garibdzhanyan, in:
Chemotherapy of Cancer in the USSR [in Russian], Vol. 47, Moscow (1987), p. 46.

1198



	Chemistry of Heterocyclic Compounds, Vol. 40, No. 9, 2004
	SYNTHESIS OF SUBSTITUTED
	1,2,4-TRIAZOLES AND 1,3,4-THIADIAZOLES
	T. R. Hovsepian, E.  R. Dilanian, A. P. Engoyan, and R. G. M




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


