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Synthesis, Acidity Con stants and Tau to meric Structure of
7-Arylhydrazono[1,2,4]Triazolo[3,4-b][1,3,4]thiadiazines in Ground and
Excited States

Ahmad S. Shawali*, Ibrahim F. Zeid, Mahmoud H. Abdelkader,
Alsayed A. Elsherbini and Farag M. A. Altalbawy
Depart ment of Chemistry, Fac ulty of Sci ence, Uni ver sity of Cairo, Giza, Egypt

7-Arylhydrazono[1,2,4]triazol o[ 3,4-b][1,3,4]thiadiazines 4weresynthesized fromthereactionsof
4-amino-5-phenyl-4H-[1,2,4]triazole-3-thiol 2 and 2-(2-naphthyl)-2-oxoethanehydrazonoyl bromides 1 and
their aciddissoci ationconstantspK and pK*, intheground and ex cited states, respectively, weredeter mined.
Both pK and pK* con stantswere cor related by Hammett equation. The pK and the spectral datapresentedin-
di catethat theti tlecom poundsex ist predomi nantly inthehydrazonetauto mericform.

INTRODUCTION

Many deriv ativesof the[1,2,4]triazol o[ 3,4-b][1,3,4] -
thiadiazineringsystemhaveat tractedconsider ableattention
of many researchgroupsbecauseof their di verseandinter est-
ingbi ol ogi cal andphar macologi cal activities. *How ever,
thearylazo deriv ativesof such aring system have been hith-
ertounreported, a thoughthearylazogroupingisknowntobe
im por tantinpromotinganti-neoplasticactivity.® In view
of theimportantbi ologi cal activitiesdisplacedby[1,2,4] -
triazol o 3,4-b][ 1,3,4] thiadiazines and azo groups, it was con-
sid ered worthwhileto synthesizeaseriesof theti tlecom-
pounds 4(Schemel) anddeter minetheir aciddissoci ation
con stants pK and pK* in the ground and ex cited states, re-
spectively. Such arylazo com poundsare of inter est tousdue
tothefol low ing. Onthe one hand, some of them might be
useful aspotential precur sorstonovel photographiccouplers
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X =Br or Cl; Ph = C;H, ; R = 2-naphthyl
Ar=ZC,H, ;Z:a, 4-MeO; b, 4-Me; c, 3-Me; d, H; e, 4-Cl; f, 3-Cl;
g, 3-NO2; h, 4-MeCO; i, 4-EtOCO; j, 4-NO2

and/or laser production.® On the other hand, as they can ex-
hibit azo-hydrazonetautomerism, weaimedtoeluci datetheir
actual tautomericstructureinbothgroundandex cited states.

RESULTS AND DISCUSSION

Therequiredhithertounreported N-aryl 2-(2- naphthyl)-
2-oxoethanehydrazonoyl bro mides 1a-c, f-j were pre pared
by the cou pling of dimethyl 2-naphthoyl methylsulfonium
bromidewiththeappropri atediazotizedanilinesinethanol in
thepresenceof sodiumac etatetrihydrate. Their struc tures
weresubstanti ated by their spectra(M S, IRand*H NMR) and
el emental anal y ses(Tableland4). Theother bromides 1d
and lewerepreparedasprevi ously reported. *®

Reaction of 4-amino-5-phenyl-4H-1,2,4-triazole-3-
thiol 2 with 2-Aryl-2-oxoethanehydrazonoyl bro mides la-g
inethanol inthe presenceof sodiumethoxideaf fordedthere-
spectivethiohydrazonate esters 3a-g, respectively (Scheme
[).Similarreactionsof 2 with1h-j under thesamecondi tions,
di rectly af forded, how ever, therespective 7-arylhydrazono-
3,6-diaryl[1,2,4]triazol o[ 3,4-b][ 1,3,4]thiadiazine4h-j, prob-
ably viain situ dehydrative cyclization of theini tially formed
thiohydrazonates 3h-j (Schemel). The con ver sion of 3a-g
into the re spec tive triazol othi adiazines4a-g was af fected by
their treat ment with acetic acid. The struc tures of the prod-
ucts 4a-j and their thiohydrazonate pre cur sors3a-j were es-
tablished onthebasisof their el emental anal y sisand specral
data (MS, 'H NMR, IR and UV) (Tables 1-4).

Attentionwasthenturnedtothetauto mericstructureof
the prod ucts4a-j asthey can ex ist inthetau to meric hydra
zone form 4A or the arylazoenamine form 4B (Schemel).
Unfortunately, their IR spectra (Table 2) which were re-
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Tablel. IR and Mass Spectrd Dataof the New Compounds 1 and 3

Compd. No. ~ (KBr) emt / m/e (%)
la 3290, 1650, 1615 /
384(4), 383(5), 239(14), 155(100), 127(75), 122(63), 95(11), 77(14), 65(7)
1b 3270, 1655, 1615 /
367(3), 366(5), 323(23), 155(100), 127(55), 91(4), 77(20)
1c 3270, 1655, 1615 /
367(15), 366(19), 156(16), 155(100), 127(87), 91(2), 77(15)
1f 3242, 1654, 1527 /
383(2), 387(2), 155(100), 127(79), 99(13), 77(12)
1g 3224, 1649, 1625 /
399(3), 397(4), 353 (M* - NO,)(16), 155(100), 127(83), 95(11), 77(13)
1h 3220, 1670, 1645, 1625/
396(10), 395(3), 352(10), 351(34), 350(91), 154(4), 127(100), 119(20),
77(10)
3a 3375, 3300, 3060, 1708, 1614 /
496(30), 391(58), 355(45), 283(61), 262(62), 193(32), 180(79),
155(94), 127(60), 102(87), 86(100), 77(26)
3b 3379, 3301, 3060, 1703, 1616 /
479(5), 478(4), 461(35), 422(75), 208(25), 191(1), 155(100), 127(75),
103(44), 91(55), 77(32)
3c 3210, 3186, 3043, 1700, 1616 /
479(5), 478(3), 461(35), 432(13), 343(17), 257(9), 191(1), 188(27), 171(7),
155(26), 126(25), 103(44), 91(100), 77(31).
3d 3215, 3150, 1695, 1649 /
465(8), 464(10), 415(15), 414(18), 375(12), 251(18), 191(28), 180(37),
155(100), 127(91), 103(21), 91(14), 77(65)
3e 3330, 3205, 3058, 1650, 1620 /
497(1.0), 449(3), 409(8), 361(4), 299(10), 270(41), 214(24), 155(100),
127(55), 105(8), 77(6)
3f 3274, 3186, 3060, 1650, 1618 /
497(3), 449(9), 409(24), 388(8), 299(32), 270(100), 214(75), 167(18),
155(10), 108(11), 79(9)
39 3245, 3185, 1695, 1616 /

464(M* - NO,)(28), 432(21), 328(25), 299(19), 289(11), 281(18), 250(11),
226(13), 192(7), 188(25), 177(19), 171(48), 164(12), 153(80), 155(58),
127(94), 103(100), 91(22), 77(68)

cordedinpotassiumbromidewerenot of too muchhelptode-
cidewhichistheactual tautomericform of thecom poundsin
question. Thisproblemwassolved by examining boththeH
NMR and UV spec traof 4a-j and cor relation of their acidity
constantsby Hammett equation.

The*H NMR spec tra of 4a-j in deuterated chloroform
revealed, in each case, the pres ence of only one NH pro ton
signal near & 10.34-10.91 (Table 3). Theap pear ance of only
thelat ter sig nal intheregioni 10.0-12.0indi catesthat the
studied com poundsda-j exist predomi nantly inthehydra
zone form 4A. Thisis be cause the *H NMR spec traof com-
poundsthat ex ist asan equi lib rium mix ture of hydrazoneand
azo tautomers were re ported to show in each case two ex-
changeablesingletsat & 10.12 and #11.50 cor respondingto-

gethertooneprotonassignabletotheNH protonresonances
of the hydrazone and arylazoenamineforms, re spectively.’
Theelectronic ab sorp tion spec traof the com pounds
4a-j indioxane(Table?2) arealsocompat i blewiththehydra
zone form4A. Asshownin Table2, each com poundex hibits
in dioxanetwo bandsinthere gions 270-350 and 350-440 nm.
Suchanabsorptionpatternissimilartothat of typi cal hy dra
zones.® Fur ther morethespectral dataof theunsubstituted de-
rivative4d, takenasarepresentativeex ampleof theseries
studied, indif fer ent sol vents(Table 2) show small shiftsin
hmax- Such small shiftsin, o of 4dindif fer ent sol ventsare
dueto sol vent-solutein ter action and arecon sistent withthe
assignedtautomericform4A. Inagreement with thiscon clu
sionistheob ser vation that the spec traof arylhydrazonesde-
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Table 2. Electronic Absorption and IR Spectra Data of the

Compounds 4a-j

Compd. Ama (DiOXane) (Logs=) W (omh)

No. NH, C=N, C=0
4a 408 (3.86), 300 (4.29) 3150, 1602

4b 392 (3.88), 305 (4.23) 3190, 1612

4c 398 (4.02), 312 (4.26) 3170, 1614

4d* 394 (4.13), 310 (4.35) 3120, 1608

4e 390 (4.06), 304 (4.23) 3150, 1609

4f 389 (4.01), 302 (4.22) 3100, 1620

4g 379 (4.16), 307 (4.36) 3110, 1620

4h 397 (4.40), 319 (4.42) 3147, 1618, 1670
4i 393 (4.31), 318 (4.39) 3159, 1610, 1706
4 406 (4.51), 325 (4.29) 3160, 1610

* Solvent: A, (Logz) Ethanol: 400 (4.11), 305 (4.32);
Chloroform: 395 (4.06), 316 (4.26); Acetic acid: 389 (3.69), 310
(4.01); Cyclohexane: 401 (3.80), 305 (4.07); Pyridine: 404 (3.90),
331 (4.02); Ether: 396 (3.90), 307 () (4.23).

rived from the re ac tion of qui noneswith N-alkyl-N- aryl-
hydrazines, un like those of o-hydroxy and p-hydroxy-azo
compounds, arelargely independent of thesol vent polarity

Recently, it hasbeen shown that LFER cor relation of
theacid ity con stants of aseriesof com poundsthat can ex ist
inthe azo and/or the hydrazone tau to meric forms can be used
toidentify their actual tautomericform(s).** Accordingly, in
the pres ent work, the acid ity con stants, pK's, of theseries
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4a-j weredeter mined by spectro photomet ric methodin80%
(v/v) dioxane-water mix ture at 27 °C and ionic strength of

0.1. In acid me dium each of the com pounds un der study
shows a maximum (band A) in the region 350-450 nm,

whereasinal kalinemediumitex hibitsanother maxi mum
(band-B) in the re gion 450-590 nm. Asthe pH in creases, the
height of thefor mer band-A decreasesand si mul taneously
that of the sec ond band-B in creases and the spec trashow, in

each case, oneisobestic point indi cat ing the presence of at
least two speciesin equi librium. Thisspectral behaviouris
char acteristicof asimpleone-stageprotolyticequi librium. In
each case, plots of absorbanceval uesat ei ther one of thetwo

char acteristicwavelengthsex hibit sigmoid curveswithin

flection point at agiven pH valuethat cor re spondsto the ap-
par ent pK value of the com pound un der study. From the pH-

absorbance data the respective acidity constants in the
ground statewere cal culated and theresultsaresum marized
inTable5.

Asshowninthelatter Table5, theacidity con stantsof4
are influenced by the substituents present in the phenyl
group, beingin creased by electronwith draw ing substituent
anddecreased by electrondonatinggroups. Cor relationof the
pK, data with the Hammett substituent con stants a, and a,
resultedinthefol lowingequations:

pK =10.88- 3.03 Gy; = 0.967; 5=+ 0.10 )

Table3. Characterigtic Mass Spectral Data of the New Products 4a-j

Compd.
No.

m/e (%)

4a 477(15), 476(22), 449(31), 416(14), 310(19), 342(39), 282(46), 273(15), 266(33),
153(53), 134(28), 127(57), 122(70), 103(78), 77(100)

b 461(34), 460(22), 433(390), 400(11), 343(26), 258(18), 153(36), 126(12), 91(100),
77(42)

4c 461(5), 460(34), 431(17), 342(32), 257(20), 188(27), 153(40), 139(14), 127(46),
103(72), 91(100), 77(47)

4d 447(30), 446(22), 418(13), 342(24), 244(9), 188(20), 153(33), 139 (8), 127(39),
103(70), 92(12), 77(100)

de 481(22), 480(38), 453(21), 420(20), 342(20), 286(16), 277(13), 238(15), 196(15),
188(37), 171(26), 153(63), 127(55), 111(41), 103(100), 99(26), 77(55)

4 481(48), 480(20), 343(36), 238(14), 188(37), 154(65), 153(100), 127(68), 125(23),
111(46), 103(88), 99(26), 77(84)

49 492(61), 491(56), 464(50), 432(16), 431(14), 355(12), 341(18), 311(13), 288(14),
196(16), 188(62), 171(24), 153(76), 139(15), 127(62), 103(100), 91(13), 77(47)

4h 489(81), 488(44), 343(36), 328(16), 296(21), 286(20), 188(54), 165(21), 153(82),
137(20), 127(70), 119(66), 103(100), 91(37), 77(70)

4i 520(10), 519(22), 459(17), 342(29), 297(25), 264(17), 228(11), 196(14), 188(34),
171(26), 165(20), 153(83), 149(28), 127(87), 103(100), 92(18), 77(92)

4 492(27), 491(26), 328(26), 312(26), 298(15), 188(36), 171(68), 153(100), 139(25),

127(60), 103(93), 91(18), 77(36)
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Table4. 'H NMR Spectra Dataof the Compounds 1, 3 and 4

Compd. No. & (multi plicity, number of protons)*

la 3.7 (s 3H), 7.2-8.25 (m, 11H), 8.92 (s, 1H)

1b 2.25 (s,3H), 6.7-8.1 (m, 11H), 8.7 (s, 1H)

1c 2.31 (s, 3H), 7.0-8.4 (m, 11H), 8.65 (s, 1H)

1f 7.07-8.08 (m, 11H), 8.62 (s, 1H)

1g 6.76-8.16 (m, 11H), 8.56 (s, 1H)

1h 2.55 (s, 3H), 7.19-8.65 (m, 11H), 8.87 (s, 1H)

3a 3.69 (s, 3H), 6.22 (s, 2H), 6.7-84 (m, 16H), 10.8 (s, 1H)

3b 2.20 (s, 3H), 5.97 (s, 2H), 7.0-85 (m, 16H), 10.7 (s 1H)

3c 2.40 (s,3H), 6.41 (s, 2H),6.92-8.11 (m, 16H), 11.14 (s 1H)

3d 5.96 (s, 2H), 7.05-8.52 (m, 17H), 10.71 (s, 1H)

3e 5.94 (s, 2H), 7.19-8.49 (m, 16H), 10.80 (s, 1H)

3g 6.16 (s, 2H), 7.19-8.10 (m, 16H), 10.80 (s, 1H)

4a 3.36 (s, 3H), 6.99-8.10 (m, 16H), 10.34 (s, 1H)

4b 2.16 (s, 3H), 7.56-8.38 (m, 16H), 10.51 (s, 1H)

4c 2.14 (s, 3H), 7.72-8.43 (m, 16H), 10.59 (s, 1H)

4d 6.92-8.40 (m, 17H), 10.59 (s, 1H)

de 7.08-8.41 (m, 16H), 10.69 (s, 1H)

4f 7.9-8.43 (m, 16H), 10.70 (s, 1H)

4g 7.47-8.44 (m, 16H), 10.95 (s, 1H)

4h 2.30 (s, 3H), 7.05-8.53 (m, 16H), 10.71 (s, 1H)

4 1.72 (t, J =7 Hz, 3H), 4.22 (g, J = 7 Hz, 2H), 7.14-8.43 (m, 16H), 10.91 (s
1H)

4 7.19-8.12 (m, 16H), 11.17 (s, 1H)

*in CDCl3 0r DMSO-ds

pK =10.89 - 2.35 0y = 0.985; s=+ 0.06 )

wherer and sarethecor relationcoef fi cient and thestandard
devi ation, respectively. Fromtheval uesof rands, itisobvi-
ousthat the pK val uesare better cor related with the ex alted
Hammett substituent con stant iy

Theobservedlinear cor relationbetweenpK and o in-
di catesthat among the possi bletau to meric hydrazoneand

Table 5. Acid Dissociation Constants of 4a-j in Ground and

Excited Sates

Compd. pK Momax Mnax fog pK*
No. @ (b) (cmt)

4a 11.55 405 500 4691 1.79
4b 11.30 402 496 4714 1.43
4c 11.22 400 499 4959 091
4d 11.14 400 504 5158 0.41
4e 10.06 405 504 4850 -0.028
Af 9.68 390 505 5839 -2.46
49 9.30 384 496 5880 -2.93
4h 8.94 397 526 6176 -3.91
4 9.22 393 514 5990 -3.24
4 8.02 410 576 7029 -6.60

(8 in acid medium; (b) in akaine medium

azo forms4A and 4B, respectively, thefor mertautomeric
formpredomi nantly existsinsolution. Thisisbecauseif4 ex-
istsasequi libriummix tureof say 4A and 4B (Schemell), the
ef fectiveaciddissoci ation constant K will begivenby the
equation:

K =K1/(Kr +1) = KoK 1/(1 + Kr) 3

where K 1 and K; aretheacid disso ci ation con stantsof the
hydrazone and azo tautomers, re spectively, and K+ is the tau

Scheme |1
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tomericequi libriumconstant. Accordingtothislast equation
alinear cor relation between pK andi,” would be ob served
only if K risindepend ent of the substituent and thiswill never
bethecase.™ Fur ther more, thevalueof p = 2.35 seemsto be
infavor of the hydrazonetauto mer4A asit isin good agree-
ment with those reported for simi lar hy drazonesand not
arylazo derivtives."? If the azo form 4B werethepredomi nant
tautomer for thestudied compounds4a-j , the value of there-
actionconstantp would have been not morethan 0.75. Thisis
be causethetransmissivefactor for the bridge-C=C-N=N-in
the azo form4B isex pected tobe 0.32 asthetransmissivefac-
tors of the-C=C- and -N=N- bridgeswere re ported to be 0.47
and0.69, respectively.*

Toshed somelight onthepredomi nant tauomericform
of theprod ucts4a-j intheex cited state, weex amined the cor-
relationof their acidity con stantspK* inthesinglet ex cited
state with the Hammett con stants x and k. At present there
arethreemeth odsavail ablefor thedeter mi nation of theacid
dissoci ation constant pK* of asinglet ex cited state. These
are: (a) measurement of fluorescenceintensity asafunction
of pH; (b) measurement of fluorescencefrequency of theacid
anditsconju gate base; and (c) measure ment of ab sorption
frequency of both species.** Asmethod-c israther general, it
was adopted in the pres ent work to de ter mine the ex cited
statepK* val uesfor thereaction series4a-j under study. Ac-
cord ing to this method, which uti lizes the so-called Forster
energycycle,*® the value of ApK, thedif fer encebetweenthe
val uesof the acid ity con stants pK* and pK of agiven com-
pound inthe ex cited state and ground states, re spectively, is
usually eval uated by theequation:

ApK = pK* - pK = 0.625 (Av)/T (4

where 4% rep resentsthefrequency dif fer ence (inwavenum-
ber) betweentheab sorptionk.ma of theneutral com pound and
itsconju gateacid or base.**® Theval uesof pK*, cal culated
forthereactionseries4a-j usingthisequationaregiveninTa
ble5.

As shown, the val ues of pK*, like those of pK of the
ground state, arein flu enced by the substituent in the hydra-
zonemoi ety. Cor relation of thesepK* datawiththeHammett
substituent con stants, Gx and 0x using the method of |east
squaresgavethefol lowinglinear equations:

pK* = 0.407 - 6.76 Gx; r = 0.939; s=+0.14 (5)
pK* = 0.439 - 5.28,; r = 0.985; s =+ 0.06 (6)

Suchdataindi catethat pK* are also better cor related
with G, con stants. Fur ther more, asingleglanceat thep val-
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ues ob tained showsthat they are larger than the cor re spond-
ing ground stateval ues. Theseresultsem phasizetheim por
tance of res o nance ef fectsin ex cited states, which are, of

course, ex pected sinceionic reso nancestruc turesmake much
larger contri butionintheex cited statethanto ground state. In
addi tion, suchlinear cor relationsindi catethat thestudied
com poundsex ist predomi nantly intheex cited statein one
tautomericform, namely thehydrazonetautomerA.

EXPERIMENTAL

Melting points were determined on a Gallenkamp
electrothermal apparatusandthey areuncor rected. IR spectra
of all new compundswerere corded in KBr using Fourier
Transform and Pye Unicam SP300 Infrared spectro photom:
eters. '"H NMR spectrawererecordedindeutrated chloroform
or dimethylsulfoxide using aVarian Gemini 200 NMR spec-
trom eter. Mass spec trawerere corded on aGCM S-Q P1000-
EXVarianMAT 711 and SSQ 7000 spectrometers. Theul tra
vi olet spectrawererecorded using aPerkin Elmer Lambda40
spectrophotometer. El emental anal y seswerecar ried out at
theMicroanalytical Center of Cairo Uni ver sity, Giza, Egypt.

4-Amino-5-phenyl-4H-1,2,4-triazole-3-thiol 2 and N-
aryl 2-oxo-2-(2-naphthyl)ethanehydrazonoy! bro mideslb,
d,e,i,j werepreparedasprevi ously described.'"*®

N-aryl 2-oxo-2-(2-naphthyl)ethanehydrazonoyl bro mides
lac and 1f-h
General Procedure

A suspen sion of dimethyl (2-naphthoylmethyl) sul for
iumbromide(3.1g, 0.01 mol) and so dium ac etatetrihydrate
(1.3g, 10mmol) inethanol (100 mL) wascooledto 0-5°Cin
anice-bathwhilebeingstirred. Totheresulting cold mix ture
was added the ap pro pri atearenediazonium chloride, pre
pared by diazotizing there spectivearylamine (0.01 mol) in
theusual way. Af ter thead di tionwascom pleted (20 min), the
reactionmix turewasleftinanice-box for 3h. Thesolid prod
uct that precipi tated wasfil tered off, washed with water and
crystal lized fromtheap pro pri atesol vent to givetherespec
tive hydrazonoy! bro mide 1. The com pounds pre pared are
listedto gether withtheir physi cal constantsin Table6.

3-(4-Amino-5-phenyl-1,2,4-triazolyl)thio hydrazonates, 3
Method A

Toamix tureof equimolar quanti tiesof theap propri ate
hydrazonoyl bro midel and triazolethiol 2 (10 mmol each) in
dry ben zene (40 mL) was added triethylamine (1.4 mL, 10
mmol). Themix turewasstirredfor 15hatroomtemper ature,



70 J. Chin. Chem. Soc., Vol. 48, No. 1, 2001

Table6. N-Aryl 2-(2-Naphthyl)-2-oxoethanehydrazonoyl bromi des, 1a-j

Compd. Yidd, M.p.,°C Mol ecul ar

No. % (solvent) formula

la 85 145 (a) CigH1sBIN,0,
(383.2)

1b 95 164 () Cy9H15BIN,O
(367.2)

1c 90 142 (a) CygH1sBIN,O

N (367.2)

1d 75 150 ()" CigH15BrN,O
(353.2)

le 95 209 (g)'" C1gH1BrCIN,O
(387.7)

1f 90 198 (b) CygH,BrCIN,O
(387.7)

19 90 220 (C) CigH1:BrN3;O3
(398.2)

1h 80 208 (b) CaoHisBIN,O,
(395.3)

1 95 184 (b)" C,,H,,BrN,O,
(425.3)

1] 95 212 (b)v CigH1:BrN3;O3
(398.2)

Anal. Cdcd./Found

C%

59.55
50.1
62.14
624
62.14
62.0

55.77
55.6
54.29
54.2
60.78
60.4

H,%

3.95
3.7
412
4.0
412
4.0

3.12
35
3.04
3.0
3.83
4.0

N,%

7.31
7.3
7.63
7.6
7.63
7.5

7.23
7.2
10.55
10.5
7.09
7.0

Solvent of crystd lization: (8) Ethanol; (b) Acetic acid; (c) Dioxane.

"Lit'® mp. 166-167 °C; " Lit.*** m.p. 149-150 °C; " Lit."® mp. 208-210 °C; " Lit."® mp. 184-

185°C; V Lit.*® mp. 211-213 °C.

thenthesol vent wasdistillled under reduced pressureinaro-
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Theproductsisolatedfromsimi lar reactionsof 2 with

tatory evap orator. Thesolid left wascol lected, washedwith  1h-j, proved to be the triazol othiadiazines 4h-j,respectively

water andfi nally crystal lizedfromtheappropri atesol ventto ~ (Table8).
givetherespectivethiohydrazonateester3. Thecompounds  Method B

3a-g prepared, to gether their physi cal constants, arelistedin To an ethanolic so dium ethoxide so lution, pre pared
Table7. from sodiummetal (0.11 g, 0.005g.atom) and ab soluteetha

Table7. 3-(4-Amino-5-phenyl-1,2,4-triazolyl)thio hydrazonates, 3ag

Compd. Yidd, M.p.,°C Mol ecul ar

No. % (ol vent) formula

3a 80 198 (a) C,o7H»NgO,S
(494.6)

3b 75 165 () CoHoNEOS
(478.6)

3c 75 167 (a) C,7HoNgOS
(478.6)

3d 80 170 @) CasHoNgOS
(464.5)

3e 75 190 (3) CaeHisCIN:OS
(499.0)

3 75 180 (b) CosHisCINGOS
(499.0)

3g 85 160 (b) Cy6H1gN;0O3S
(509.6)

Anal. Ca cd./Found

C%

65.57
65.4
67.76
67.6
67.76
67.4
67.22
67.2
62.58
62.5
62.58
62.2
61.1
59.9

H,%

4.48
45
4.63
41
463
a7
434
4.2
3.84
3.4
3.84
40
3.76
3.4

N,%

16.99
16.5
17.56
174
17.56
17.8
18.09
18.0
16.84
16.4
16.84
16.8
19.24
19.3

Solvent of crystd lization: (a) Ethanal; (b) Dioxane-water.
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Table8. 7-Arylazo-5H-[1,2,4]tri azol o3,4-b][1, 34] thiadiazi nes, 4a-j

Compd. Yied, M.p.,°C Mol ecul ar Anal. Cd cd./Found
No. % (ol vent) formula C,% H,% N,%
4a 60 280 (a) CoHoNgOS 68.05 4.23 17.63
(476.6) 68.0 4.0 17.6
4b 65 264 (b) CorHxNeS 7041 438 1825
(460.6) 704 4.2 18.2
4c 55 260 (a) Cy7Hx NS 70.41 4.38 18.25
(460.6) 695 4.1 185
4d 70 270 (b) CoeH1gNeS 69.94 4.06 18.82
(446.5) 69.3 4.3 18.8
(480.9) 65.0 35 175
4f 60 300 (b) C,6H17CINgS 64.93 3.56 17.47
(480.9) 643 35 17.3
4g 75 308 (d) CoH17N70,S 6353 3.49 19.95
(491.5) 63.5 34 20.0
4h 75 268 (b) CygHx0N6OS 68.84 4.13 17.20
(488.6) 685 4.3 17.2
4 80 250 (b) CogHyoNg0,S 6711 427 1619
(518.6) 668 4.6 15.8
4 85 305 (d) CoH17N70,S 6353 3.49 19.95
(491.5) 63.2 34 19.8

Solvent of crystd lization: (8) Ethanol; (b) Acetic acid; (c) Dioxane, (d) DMF.

nol (20 mL) was added the triazolethione 2 (0.96 g, 5 mmol).
Af ter stir ring themix turefor 15min, theap pro pri atehydra-
zonoyl bromidel (5 mmol) wasadded and stir ring contin ued
for 4-6 h. Dur ing this period, the hydrazonoyl bro mide dis-
solvedand new precipi tatewasformed. Thereactionmix ture
wasthenleft over night at room tem per ature. Thecrudeprod
uct that precipi tated wasfil tered off, washed with water and
fi nally crystal lizedfromtheap propri atesol vent. Theisolated
prod uctsprovedidenti cal inall respectswiththoseobtained
aboveby Method A.

Heretoothereactionsof 2with 1h-j, whencar ried out
asabove, af forded di rectly thetriazol othiadiazinederiv atives
4h-j,respectively (Table8).

7-Arylhydrazono[1,2 4]triazolo[3,4-b][1,3,4]thiadiazines,
4a-g

A solution of the appropriate thiohydrazonate 3 (2
mmol) in acetic acid (10 mL) was refluxed for 1 h and then
cooled. Thesolidthat precipi tatedwascol lected by fil tration,
washedwithwater, driedandfi nally crystal lized fromtheap-
pro pri atesol vent to givetherespectivetriazol othiadiazine
derivative4. The com pounds pre pared to gether with their
physi cal constantsaregiveninTable8.
pK Determination

Theaciddissoci ation con stantsof thecom pounds 4a-j

weredeter minedspectrophotometri callyin80vol %dioxane-
water mix tureat 27 °C + 0.1 °C and ionic strength 0.1. An
Orion 420A pH meter fit ted with com bined glasselec trode
type 518635 was em ployed for measure ment of pH val ues.
Theinstrument wasac curateto+0.01 pH unit. It was cal i
brated using two stan dard Beckman buffer so [u tions of pH
4,01 and 7.00. The pH meter read ings(B) re corded in dioxane-
water solutionswereconvertedtohy drogenionconcentra
tion [H'] by means of the widely used re lation of van Uitert
and Haas'® namely:

-log[H"] =B +log Uy

wherelog U wisthecor rectionfactor for thesol vent compost
tion and ionic strength used for which B isread. The value
wasdeter mined by recordingthepH val uesfor aseriesof so
lutionscontaining knownamountsof hy drochloricacid and
sodium chloridesuchthat theionic strengthis0.1in80vol %
dioxane-water at 27 °C. The value of log Un was found to be
-0.48.

Theex peri mental procedurefol lowedinthedeter mi na
tion of pK con stantsand their cal cu lationsfrom the absorb-
ance- pH dataareasprevi ously described (8). ThepK val ues
obtainedwerereproducibletowithin 0.02 pK unit. There-
sultsaresummarizedin Tableb.
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