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Over the past decade the number of publications, that contain different aspects of chemistry and use of triazoles and tetrazoles
have been doubled and continues to grow. Publications of recent years show that heterocycles with 1,2,3,4-teterazoles
and 1,2,4-triazoles are biologically active compounds with a broad spectrum of action. This fact indicates the interest to
these compounds as potential objects of modern pharmaceutical market, namely to those compounds which contain both
heterocycles.

Purpose - synthesis and establishment of physical-chemical properties of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines and 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines.
Materials and methods. The melting point has been determined by capillary method. The elemental composition of compounds
has been set with the help of elemental analyzer Elementar Vario L cube (CHNS). 'H NMR spectra of obtained compounds has
been set with the help of Varian Mercury VX-200, solvent — DMSO-d6, internal standart — Tetramethylsilane. Chromatography-
mass spectrometry studies have been conducted on gas-liquid chromatograph Agilent 1260 Infinity HPLC equipped with a mass
spectrometer Agilent 6120.

5-(1H-Tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-thioles were used as starting materials for 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-
1,2,4-triazole-3-ylthio)pyridin-3-amines. Synthesis of the compounds was carried out in @ medium of propyl alcohol in the presence
of 5-amino-2-chloropyridine. 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines
were obtained reacting 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines with the appropriate aldehydes
(acetaldehyde, m-anisaldehyde, 2-hydroxybenzaldehyde, 3-fluorobenzaldehyde, 4-fluorobenzaldehyde, 4-diethylaminobenzaldehyd,
hydroxynaphthalene) in the acetic acid medium.

Results. 11 New compounds, which have not been described previously, were obtained during the synthetic studies.
The computer prediction was performed using PASS online service, it was found that the synthesized 6-(5-(1H-tetrazole-1-
ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines and 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-
(alk,ar,heter)ylmethanimines are low-toxic compounds and exhibit a wide range of biological actions, which corresponds to literature
data.

Conclusions. The results of our work have confirmed the structure of the synthesized compounds, which indicates the possibility
of their further use in biological studies.

CuHre3s i ¢pisnko-ximiuHi BAacTuBoCTi 6-(5-(1H-TeTpa3on-1-inmeTnA)-4-R-1,2,4-1pia3on-3-iATio)
nipnauH-3-amitie Ta 6-((5-(1H-tretpa3ono-1-in)metunen-4-R-1,2,4-tpiason-3-iatio)nipuanH-3-in)-
(ank,ap,retep)inmeTtaHimiHiB

10. C. Tynina, A. . KannaayweHko

3a ocTaHHi fecaTb POKIB KinbKicTb NybnikaLlii, Lo MICTATb pi3Hi acnekTu XiMii Ta BUKOpUCTaHHS Tpia3onis i TeTpasonis, Noagoinack
i npopoBxye 3binblwyBatuck. Mybnikauii caigyath, LWo retepoumnknmn 3 sapamn 1,2,3,4-Tetpasony Ta 1,2,4-Tpiasony Aosoni go-
6pe 3apekomeHayBanu cebe sik BionoriYHO akTUBHI CMOMyKK 3 LIMPOKUM criekTpoMm fji. Lien dakT Bkasye Ha iHTepec 4O Cronyk,
LU0 MICTSTb 0BKaBa reTepoLMKIK, SIK 40 NOTEHLIHMX 06’€KTiB Cy4acHOro hapMaLEBTUYHOTO PUHKY.

Meta po6oTu — LinecnpsmMoBaHui CHTE3 | BCTAHOBNEHHS (i3nKO-XiMiYHWMX BnactmueocTen 6-(5-(1H-teTpason-1-inmetun)-4-
R-1,2,4-Tpia3on-3-inTio)nipugunH-3-aminis Ta 6-((5-(1H-teTpasono-1-in)metunen-4-R-1,2,4-tpiazon-3-intio)nipuamnn-3-in)-(ank,
ap,reTep)inMeTaHiMiHIB.

Matepianu Ta meToau. Temnepatypy nnaBneHHs BUSHAUMNW kaninsapHum cnocobom Ha npunagi MTM (M). EnemeHTHWiA cknag
CronyK BCTAHOBWIN Ha enemMeHTHOMY aHanizatopi Elementar Vario EL cube (CHNS). 'H AMP-cnekTtpu crionyk 3anvcani 3a gono-
moroto crektpometpa Varian Mercury VX-200. Xpomato-mac-crekTpanbHi JOCHiMKEHHS 3IMCHUIM Ha ra3opiauHHOMY Xxpomatorpadi
Agilent 1260 Infinity HPLC 3 obnagHaHum mac-cnektpomeTpom Agilent 6120.

[ns otpumanHs 6-(5-(1H-teTpason-1-inmeTtun)-4-R-1,2,4-tpiason-3-inTio)nipuanH-3-amiHiB sk BUXigHI PE4OBUHU BUKOpUCTANN
5-(1H-tetpason-1-inmetun)-4-R-1,2,4-tpiason-3-Tionu. CuHTE3 Cnonyk 3ailicHEHMIA B CEPEaOBMLL NPOMINOBOrO CNIUPTY Y NMPUCYTHOCTI
5-amiHo-2-xnopnipuanHy. 6-((5-(1H-tetpasono-1-in)metunen-4-R-1,2,4-tpiason-3-intio)nipnans-3-in)-(ank,ap,retep)inMeTaHimiHm
oTpumaHi B3aemogieto 6-(5-(1H-TeTpason-1-inmetun)-4-R-1,2,4-Tpiason-3-inTio)nipuamH-3-amiHis i3 BignosigHUMYU anbaerigamu
(aueTanbperigom, M-aHicoBuM anbaerigom, 2-kapbokcubeHsanbaerigom, 3-propbensansaerigom, 4-propbeHsanbaerigom,
JieTunamiHobeH3anbaeriaom, rigpokcuHadTaniHom) y cepeaoBuLLi aLeTaTHOI KUCnoTu.
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Problems of pharmacy

Pesynitatu. Iig Yac CUHTETUYHUX SOCHiMKEHb OTpUMaHO 11 HOBWX CMOMYK, L0 HE onucaHi paHiwe. i Yac KoMm'oTepHOTO Mpo-
rHO3yBaHHS1, KOTPE BUKOHYBanu 3a JOMOMOrO0 OHManH-cepaicy PASS, Boanock BCTaHOBMTY, WO CUHTE30BaHi 6-(5-(1H-TeTpason-
1-inmeTtun)-4-R-1,2,4-tpia3on-3-intio)nipuann-3-amitn ta 6-((5-(1H-Tetpasono-1-in)metnnex-4-R-1,2,4-tpiason-3-intio)
nipuamnH-3-in)-(ank,ap,reTep)inMeTaHiMiHN Hanexatb 40 ManoTOKCUYHIUX CMONYK i NPOSIBISIOTL LWMPOKWA cnekTp GionorivHoi i,
LLIO, CBOEIO Yeproto, BiANOBIJae HayKOBUM JliTepaTypHUM JaHUM.

BucHoBku. Pesynbtatit poboTu NigTBEpAXYOTb CTPYKTYPY CHHTE30BAHWX CMOMYK, LLLO CBIAYMTb NMPO MOXIMBICTL Hagani 3acToco-
ByBaTy iX y 6iONOriYHMX SOCTIMKEHHSIX.

CuHTE3 U PU3NKO-XUMHUUECKUe cBOKCTBA 6-(5-(1H-TeTpa3on-1-unmeTtun)-4-R-1,2,4-Tpuason-
3-UATHO)NUPUAUH-3-aMUHOB U 6-((5-(1H-TeTpa3ono-1-un)metuaeH-4-R-1,2,4-1pua3on-3-UATuo)
NUPUAUH-3-UA)-(anK,ap,retep)uAmeTaHUMUHOB

10. C. TyanHa, A. . KanhayweHko

3a nocnegHve JecaTb NET KOnNMYecTBO Nyonvkaumin, cogepallnx pasnnyHble acnekTbl XMMUM U UCMONb30BaHNS TPUA3omnoB U
TETPa3oIIoB, YABOMUIIOCH M NPOAOITKAET yBENnUMBaThLCS. [y6rmkaLmm nokasbiBatoT, YTo reTepouykibl ¢ sapamu 1,2,4-Tpuasona v
1,2,3,4-TeTepasona JOCTaTOYHO XOPOLLIO 3apeKoMeHa0BanM cebsi kak GUONOMYECKM aKTUBHBIE COEAVNHEHNS C LUMPOKIM CMIEKTPOM
JencTBIS. ITOT (haKT CBUAETENLCTBYET 06 MHTEPECE K COEAMHEHNSIM, KOTOPbIE COAepXaT 06a reTepoLykna, kak k NoTeHUManbHLIM
06beKTaM COBPEMEHHOTO hapMaLIeBTUYECKOTO PhIHKA.

Lienb paboTbl — HanpaBneHHbI CUHTE3 U YCTaHOBNEHME PU3NKO-XUMIUYECKNX CBOCTB 6-(5-(1H-TeTpason-1-unmvetun)-4-R-1,2,4-
TpUa3on-3-UnTno)MMpuanH-3-amuHoB 1 6-((5-(1H-Tetpasono-1-un)metuner-4-R-1,2,4-tpnason-3-unto)nmpuanH-3-un)-(ank,ap,-
retep)MnMeTaH1M1HOB.

Matepuansi u MeTogbl. TemnepaTtypy nnaBneHUs ONpPenenunmn KanumnspHelM cnocobom Ha npubope MTM (M). SnemeHTHBbIN
COCTaB COEAMHEHMIA YCTAHOBWMN Ha areMeHTHOM aHanusatope Elementar Vario EL cube (CHNS). 'H AMP-criekTpbl coeamnHeHuii
3anucanu ¢ nomolpto cnektpometpa Varian Mercury VX-200. XpomaTto-macc-cnekTparbHble UCCRNEea0oBaHNS NPOBENN Ha raso-
xupgkocTHoM xpomarorpade Agilent 1260 Infi nity HPLC ¢ o6opynoBaHHbIM Macc-cnektpomeTtpom Agilent 6120. [ns nonyyexuns
6-(5-(1H-TeTpason-1-unmetun)-4-R-1,2,4-1pnason-3-untmo)iMpuamnH-3-aMMHOB B Ka4eCTBe MCXOAHbLIX BELLECTB MCMONb30Banm
5-(1H-tetpason-1-unmetun)-4-R-1,2,4-tpnason-3-tnonel. CUHTE3 COEANHEHWII MPOBOAUIN B CPEAE NPOMMUIOBOrO CrMpTa B Npw-
CYTCTBUM 5-aMUHO-2-XnopnupuanHa.

6-((5-(1H-TeTpasono-1-un)metunen-4-R-1,2,4-Tpnason-3-Untvo)IMpuamnH-3-un)-(ank,ap,retep MnMeTaHNMUHbI NoNyYeHb! B3anmo-
peincreuem 6-(5-(1H-tetpason-1-unmetn)-4-R-1,2,4-tpnason-3-untmo)nMpuamnH-3-aM1HOB C COOTBETCTBYHOLLMMU arnbaervaammu
(auetanbaernaom, M-aHUCOBLIM anbaernaoMm, 2-kapbokembensanbaernaom, 3-htopbeHsansaernaom, 4-propbeHsanbaernaom,
AM3TUNaMUHOOEH3anbAEraoM, MMAPOKCUHatTanMHOM) B CpeAe aLeTaTHON KUCMOTI.

Pesynkratbl. Bo Bpems CUHTETUYECKWX UCCREnoBaHMIA Momy4eHo 11 HOBbIX COEAMHEHWIA, KOTOpblE He OnucaHbl paHee. B xone
KOMMbIOTEPHOTO MPOrHO3MPOBAHWS!, KOTOPOE BBINOMHSANM C MOMOLLBIO OHMaiH-ceparca PASS, yaanoch yCTaHOBUTb, YTO CUHTE3N-
poBaHHble 6-(5-(1H-TeTpason-1-unmetun)-4-R-1,2,4-tpuason-3-untio)nmpuanH-3-amuHel 1 6-((5-(1H-Tetpasono-1-un)meTnnen-4-
R-1,2,4-Tpnason-3-1untuo)nupuamnH-3-un)-(ank,ap,retep )AnMeTaHMMUHb! OTHOCATCS K ManoTOKCUYHBIM COEANHEHUSIM W NPOSIBASIKOT
LUMPOKMIA CNEKTP G1ONOrMYECKOro AECTBUS, YTO, B CBOKO 04epefb, COOTBETCTBYET HayUYHbIM INTEPATYPHLIM JaHHbIM.

BbiBoabl. PesyanaTu paGOTbI noATBEPXOA0T CTPYKTYPY CUHTE3NPOBAHHbIX COEANHEHWIA, YTO CBMOETENbCTBYET O BO3SMOXHOCTU
B JanbHewem NPUMEHATL UX B GMONOMNYECKIX UCCTIESOBAHMSIX.

(alk,ar,heter)ylmethanimine and the determination of physical
and chemical properties of synthesized compounds.

Introduction

Creating of new drugs is an important task of nowadays
pharmacy and medicine. Foreign drugs are more expensive

than domestic ones. That is why search of new domestic
biologically active compounds is actual.

During the past decade the number of publications that
contain different aspects of triazoles and tetrazoles have
been doubled and continues to grow. Literature sources
over the last few years [1-7] show that compounds contain-
ing 1,2,4-triazole and 1,2,3,4-teterazole nucleus establish
highly biological activity and broad spectrum of action. This
fact indicates the interest for these compounds as potential
objects of modern pharmaceutical market.

The purpose of the work

The synthesis of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines and 6-((5-(1H-tetra-
zole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-

3anopoxckuii MeguumMHekui xypHan. — 2017. - T. 19, Ne 1(100)

Materials and methods

Physical-chemical properties of the synthesized compounds
have been investigated according to the methods described
in the State Pharmacopeia of Ukraine [8,9]. The melting
point has been determined by capillary method (2.2.14).
The elemental composition of compounds has been set
with the help of elemental analyzer Elementar Vario EL
cube (CHNS) (standard — Sulfonamide). 'H NMR spectra of
obtained compounds has been set with the help of Varian
Mercury VX-200 (1H, 200 MHz), solvent— DMSO-d6, internal
standart — Tetramethylsilane (TMS). Chromatography-mass
spectrometry studies have been conducted on gas-liquid
chromatograph Agilent 1260 Infinity HPLC equipped with a
mass spectrometer Agilent 6120 (in electrospray ionization
(ESI)) [10,11].

KntoueBble croBa:
1,2,4-Tpra3on,
1H-teTpason,
CHHTES,
bU3MKO-XxMMUYEcKne
CBOMCTBA.
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Table 1. Physical-chemical properties of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines (3—4)

I \
\

s\/"”‘

R
Com- R Mp, °C Empirical Yield, %
pound formula
3 phenyl >250 C,H.NS 72
4 metyl >250 C H.NS 95

Table 2. The results of elemental composition determination of 6-(5-(1H-tetrazole-1-

ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines (3, 4)

Com- Found, % Calculated, %

pound
H N S c H N S

3 51.29 3.75 35.85 9.11 51.27 3.73 35.88 9.12
4 41.54 3.82 43.60 11.04 41.51 3.83 43.57 11.08

Table 3. NMR spectra of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines (3, 4)

Com- NMR (8, ppm, TMS)
pound

3 499(2H,s CH,), 6.72 (2H, s, NH,); 6.94-7.41 (3H, m, C.H,); 7.38-7.62 (4H, m, C H,);
9.45(1H, s, N,CH)

4 343(3H,s,CH,); 4.89 (2H, s, CH,); 6.72 (2H, s, NH,) 7.05-7.51 (3H, m, CH,);
9.45(1H, s, N,CH)

N L =
a \
N)\SH f\ll)\s/@iNH
R 3,4

R =CH,, C.H,

Fig. 1. Scheme of synthesis of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-

3-amines.
/ll\l’N 9 'N
K()\/@, CHCOOH K()\@fN—C—R
34

R =CH,CH, R,=CH3,CH,F-3, CH,F-4, CGHAOCH3-3,

3776 5
C,H,CO0H-2, C;H,N(CH,),-4, C, H,OH-2

372

Fig. 2. Scheme of synthesis of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-

yl)-(alk,ar,heter)ylmethanimines.
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Results and Discussion

For the purpose of the work, namely to receive
6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines (Compounds 3-4, Fig. 1) which are initial
substances for the further research, the 5-(1H-tetrazole-
1-yImethyl)-4-R-1,2,4-triazole-3-thioles (Compounds
1-2, Fig. 1) were used. The synthesis of compounds 3-4
was conducted in the propyl alcohol medium with 5-ami-
no-2-chloropyridine. The compounds 6-(5-(1H-tetrazole-1-
ylmethyl)-4-methyl-1,2,4-triazole-3-ylthio)pyridin-3-amine
and 6-(5-(1H-tetrazole-1-ylmethyl)-4-phenyl-1,2 4-triazole-
3-ylthio)pyridin-3-amine were gotten with high yields of
95% and 72 %.

Synthesized 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines (Compounds 34, Fig. 1)
are yellow (3) and brown (4) amorphous substances, soluble
in organic solvents and water. For the analysis compounds
3-4 were recrystallized from ethanol.

6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-
ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (Compounds
5-13, Fig. 2) were gotten by the interaction of 6-(5-(1H-tetrazole-
1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines
(Compounds 3-4) with the respective aldehydes (ac-
etaldehyde, m-anisaldehyde, 2-hydroxybenzaldehyde,
3-fluorobenzaldehyde, 4-fluorobenzaldehyde, 4-diethylami-
nobenzaldehyd, hydroxynaphthalene)in the aceticacid medium
(Fig. 2).

Synthesized 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines
(Compounds 5-13, Fig. 2) are white (7, 9), yellow (6, 8, 11,
12, 13), orange (10) and brown (5) amorphous substances,
soluble in water, soluble in organic solvents. For the ana-
lysis of purified compounds 5-13 were recrystallized from
ethanol-water 2:1.

6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-
3-ylthio)pyridin-3-amines. The mixture of 0.25 mol of
5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-thiole,
0.25 mol sodium hydroxide and 1.2 molar excess of
5-amino-2-chloropyridine, solvent — propanol, was boiled
for 10 hours to neutral medium. The resulting substances
are soluble in organic solvents and water. For the analysis
compounds were recrystallized from ethanol.

6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-
3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines. The
mixture of 0.01 mol of 6-(5-(1H-tetrazole-1-ylmethyl)-4-
R-1,2,4-triazole-3-ylthio)pyridin-3-amine and 0.01 mol of
the respective aldehyde (acetaldehyde, m-anisaldehyde,
2-hydroxybenzaldehyde, 3-fluorobenzaldehyde, 4-fluoro-
benzaldehyde, 4-diethylaminobenzaldehyd, hydroxynaph-
thalene) in the acetic acid medium was left at room
temperature for 6 hours, precipitates of compounds 5-13
were filtered, washed with ether and dried. The resulting
substances are soluble in water and in organic solvents. For
the analysis compounds were recrystallized from ethanol-
water 2:1.

The structure of the synthesized 6-(5-(1H-tetrazole-
1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines
(Compounds 3-4) and 6-((5-(1H-tetrazole-1-yl)methil-4-
R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmeth-
animines (Compounds 5-13) has been confirmed with the
use of elemental analysis (Table 2, 5) and 'H NMR spectros-
copy (Table 3, 6). Identity of synthesized compounds has

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)



been confirmed by chromatography-mass spectrometry
on gas-liquid chromatograph Agilent 1260 Infi nity HPLC
equipped with a mass spectrometer Agilent 6120 (ionization
in electrospray (ESI)).

Conclusions

1. The method of synthesis of 6-(5-(1H-tetrazole-1-

ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines and
6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-yl)-(alk,ar,heter)ylmethanimines has been deve-
loped. It can be used for modeling chemical molecules of
new biologically active compounds.

2. The structure of the synthesized compounds has been

confirmed by comprehensive use of modern physical-che-
mical methods of analysis.
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Table 4. Physical-chemical properties of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

N—N
// \
N—| N—

Com- R R, Mp, °C Empirical formula Yield, %
pound

5 metyl CH, 168-170 C,H.NS 98

6 metyl CH,F-3 >250 C,H,FNS 95

7 metyl C,H,F-4 98-100 C,H,FNS 97

8 metyl C¢H,0CH,-3 75-77 C,gH,;N,0S 61

9 metyl C,H,CO0H-2 182-184 C,H,:N,O,S 60

10 metyl C,H,N(CH,),-4 125-127 C,gHyN,S 98

1 metyl C,,HOH-2 187-189 C,,H,,N,0S 44

12 pheny! C,H,F-3 95-97 C,,H,FNS 96

13 phenyl C,H,COOH-2 162-164 C,H,N,O,S 97

Table 5. The results of elemental composition determination of 6-((5-(1H-tetrazole-1-
yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

Com- Found, % Calculated, %

pound ¢ H N s © H N s
5 45.72 413 39.99 10.16 45.70 4.16 39.97 1017
6 51.66 358 31.90 8.07 51.64 3,57 31.88 8.11
7 51.66 3.55 31.87 8.13 51.64 3.57 31.88 8.11
8 53.08 4.19 30.96 7.88 53.06 421 30.94 7.87
9 51.28 357 29.93 7.60 51.30 3.59 29.91 7.61
10 54.25 477 33.27 7.7 54.27 4.79 33.31 7.62
1 56.88 3.84 28.45 7.25 56.87 3.86 2843 7.23
12 57.78 3.55 27.57 57.76 3.53 27.56
13 57.14 3.55 26.09 6.60 57.13 3.54 26.07 6.63

Table 6. NMR spectra of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

Com- NMP (5, m. 4., TMC)
pound

5 0.87(3H,m, CH), 356 (3H,s, CH,): 499 (2,5, CH,); 5.39 (1H,t, (CH),,): 6.53 (1H, m,
NCH); 8.70 (1H, d, (NCH)  ); 948 (1H, s, N.CH)

¢  244-269(2H,m, (CH,), );343 (3H,s, CH,); 5.20 (2H, 5, CH,); 5.49 (1H, 1, (CH) )
6.85 (1H, m, NCH); 755 7.90 (4H, m, C5H4) 8.90 (1H, d, (NCH) ) 9.45 (1H, s, l\fCH)

; 280-320(2H,m, (CH,), ) 364 (3,5, CH,); 4.88 (2H, s, CH,); 5:84 (1H, 1, (CH), )
7.32-7.91 (4H, m, C,H,); 8.1 (1H, m, NCH); 880 (1H, d, (NCH), ):9.86 (1H, 5, NCH)

g 240-280(2H,m, (CH,), ) 350 (3H,s, CH,); 377 (3H,5, CH,): 5:30(2H, s, CH,): 549 (1H,1,
(CH), ) 7.07- 744 (4H, ™, C.H,), 822 (1H, m, NCH); 8.70 (1H, d, (NCH), ) 9.95 (1H, s, N.CH)
2.34-2.70 (2H, m, (CH,),. ): 3.53 (3H, s, CH,); 4.80 (2H, 5, CH,); 549 (1H, t, (CH)

9 7.71-832(4H,m, CH,):8.30 (1H, m, NCH); 8.90 (1H, d, (NCH), ): 10.05 1H s, ‘N CH);
13.45 (1H, s, COOH})
2.56-2.90 (2H m (CH,),,): 302 (BH, s, (CH,),); 3.80 (3H, s, CH,); 5.26 (2H, 5, CH,);

10 5.80 (1H, t, ( ; f 7.52 (4H, m, CEHA) 8.30(1H, m, NCH); 8.96 (1H, d, (NCH)W);
10.20 (1H, s, Néil
2.44-2.80 (2H, m, (CH,)): 3.60 (3H, s, CH,); 4.50 (2H, 5, CH,); 5.66 (1H, t, (CH)

11 7.21-8.05(6H, m, CwHag 8.25 (1H, m, NCHY; 9.10 (1H, d, (NCH) );9.80 (1H, s, ﬁ”CH
12.74 (1H, s, OH)

1p 250270 (2Hm,(C Hz)m ); 5.26(2H, s, CH,); 6.02(1H, t, (CH) ); 7.50-7.85 (5H, m, C,H,);
8.10-8.80 (4H, m, C,H,): 8.30 (1H, m, NCH); 9.10 (1H, d, NCF—fp ); 9.60 (1H, s, N.CH)
2.50-2.75 (2H, m, (C Hz)p, );4.99 (2H, s, CH,); 5.49 (1H,t, (CH)_); 7.38-7.62 (5H, m, C,H,);

13 7.81-8.35(4H, m, C,H,); 8.40 (1H, m, NCH}; 8.90 (1H, d, NCI-rp ;9.50 (1H, s, N,CH);

13.10 (1H, s, COOH)
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