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The synthesis, study of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridyn-3-yl)-(alkyl, heteryl)methanimines and their
derivatives

In the pharmaceutical practice directly related to the search of biological active substances and their intro-
duction into medicine or veterinary it is generally recognized that a successful choice of the research object is a
prerequisite for a positive final outcome to create original effective and low-toxic drugs. At present, derivatives
of 1,2,4-triazoles containing pyridine deserve special attention. That is why the synthesis and study of physico-
chemical properties of new compounds, which contain 1,2,4-triazole and pyridine rings, are important tasks of
modern synthetic and pharmaceutical chemistry.

Aim. To study the reactions associated with formation and transformation of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines and their recovery, study physicochemical properties of new
compounds synthesized.

Materials and methods. 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-3-yl)-(alkyl-, heter-yl)methan-
imines were obtained by the mixture from 6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-3-amine and alde-
hydes. The synthesis was carried out in the acetic acid medium. The mixture was kept at room temperature for
6 h. 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines were reduced in the 1,4-di-
oxane medium. As a reducing agent sodium borohydride was used.

Results and discussion. As a result of synthetic transformations 17 new compounds have been obtained,
the structure of the compounds synthesized has been confirmed by modern complex of physicochemical methods
of analysis (IR-spectrophotometry, elemental analysis), and their individuality has been proven on an Agilent
1260 Infinity HPLC high-performance liquid chromatograph equipped with an Agilent 6120 mass spectrometer.

Conclusions. The preparative method for the synthesis of 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-
3-yl)-(alkyl-, heteryl)methanimines and 6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines
has been developed.
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T. B. IrHaToBa, A. I. KannayweHko, 0. C. ®ponoBa

CuHTe3, gocnigxeHHs 6-((5-dpeHeTnn-4-R-1,2,4-tpuason-3-intio)nipnauH-3-in)-(ankin, re-

Tepun)meTaHiMiHIB Ta X noxigHMx

Y chapmaueBTMYHIN NpakTuli, sika 6e3nocepegHbO MoB’A3aHa 3 NMOLLYKOM GionoriYHO akTUBHUX PEYOBUH Ta
X BBEAEHHAM Y MeanuunHy abo BeTepuHapito, 3aranbHUM € Te, Lo yCrnilHMn BUBip 06’ekTa JOCNioKEHHS € Heob-
XiZHOK YMOBOHO 41151 NO3UTUBHOIO KiHLIEBOIO pe3ynkraTty Ta Af1si CTBOPEHHSI OpUriHanbHUX ePEKTUBHMX Ta MarnoToK-
CMYHUX MpenapartiB. Ha uboMy eTani Ha ocobnuBy yBary 3acnyroBytoTb NoxigHi 1,2,4-Tpuasonis, WO MiCTATb
nipuanH. Came TOMy CUHTE3 Ta BUBYEHHS (Di3NMKO-XiMIYHMX BMACTUBOCTEWN HOBUX CMONYK, WO MicTaTb 1,2,4-Tpu-
asonbHWI Ta NipUANHOBUIA OparMeHT, € BaXNMBUMU 3aBAAHHAMM Cy4aCHOI CUHTETUYHOI Ta hapmaLueBTUYHOI XiMil.

MeTa. BuBunTU peakuito yTBopeHHs 6-((5-eHeTnn-4-R-1,2,4-Tpnason-3-inTio)nipuanH-3-in)-(ankin, rete-
pyn)MeTaHiIMIHIB Ta TX CENEeKTUBHOrO BIAHOBMEHHS, AOCIANTY di3nNYHi Ta XiMiYHi BNAcTUBOCTI HOBUX CUHTE30Ba-
HUX CMOMYyK.

Marepianu Ta metogu. [1nsa otpuMaHHs 6-((5-cbeHeTnn-4-R-1,2,4-tprason-3-inTtio)nipnanH-3-in)-(ankin-, rete-
pun)MeTaHiMiHIB BUKopucTaHo 6-(5-deHetun-4R-1,2,4-Tpmason-3-intio)nipuanH-3-aminv Ta ansgerian. CuHTes npo-
BOAMBCS B CEpeoBULLI KUCMOTK oLToBOoI. CyMill 3anumiuani npuy KiMHaTHi Temnepatypi Ha 6 roguH. 6-((5-PeHetun-4-
R-1,2,4-tpnason-3-intio)nipuamnn-3-in)-(ankin-, retepun)meTaHimMiHn 6ynu BigHOBNEHI B cepenoBuLli 1,4-OioKcaHy.
B siKocCTi BiQHOBHMKa BUKOPUCTaHO HaTpito Gopriapua.

PesynkraTi Ta ix o6roBopeHHsi. B pe3ynsrati CUHTETUYHUX NEPETBOPEHb OTPMMaHO 17 HOBMX CMOIyK, CTPYK-
TYPY CUHTE30BaHMX CMOMNyK NiATBEPAXEHO 3aBAAKM CydaCcHOMY KOMMMEKCY (Pi3NKO-XiMiYHMX MEeTOAIB aHani3y
(IY-cnekTpocboTomeTpii, enemMeHTHOro aHaniay), a iX iHaMBigyanbHICTb NiATBEpIKEHA AOCNIIKEHHSIM Ha BUCOKOMPO-
DyKTMBHOMY pigvHHOMY xpomatorpadi Agilent 1260 Infinity HPLC, obnagHaHomy mac-cnektpometpoM Agilent 6120.

BucHoBku. Po3pobneHo npenapaTnBHUiA MeTod cuHTe3y 6-((5-deHeTnn-4-R-1,2,4-tpnason-3-intio)nipuamH-
3-in)-(ankin-, retepun)meTaHimiHiB i 6-(5-tbeHeTun-4-R-1,2,4-tpmason-3-intio)-N-(ankin-, rerepun)nipnanH-3-amiHis.

Knrouoei cnoesa: 1,2,4-1pnason; nipuavH; CUHTE3; idnKo-XiMiYHi BNacTUBOCTI

T. B. UrnaToBa, A. I. KannayuweHko, 0. C. ®ponoBa

CuHTe3, nccnepoBaHue 6-((5-dpeHetun-4-R-1,2,4-Tpnason-3-untno)nupuanH-3-un)-(ankun,

retepusi)MeTaHMMUHOB U UX NMPOU3BOAHBbIX

B cdpapmaueBTnUeCkon npakTuke, HENOCPEACTBEHHO CBA3AHHOW C MOMCKOM BGUOMOrnyeckn akTUBHbIX Be-
LLeCTB 1 UX BBEAEHMEM B MEQULIMHY UM BETEPUHAPUIO, OOLLENPUHATO, YTO yCNeLUHbI Beibop obbekTa muccne-
[O0BaHUs SIBMNSIETCS NPEANOCHINIKOM Anst MONOXUTENBHOIO KOHEYHOrO pe3ynbraTta, Ansi Co30aHnst OPUrMHAIbHbIX
3(phEKTUBHBIX 1 MaNOTOKCUYHbIX NeKapcTB. Ha AaHHbI MOMEHT 0COO0ro BHUMaHUSA 3acCny>X1BatoT NPOU3BOAHbIE
1,2,4-Tpnasonos, KoTopble coaepxaTt NUpUANH. IMEHHO NO3TOMY CUHTE3 U M3yYeHWe PU3MKO-XUMUYECKNX CBONCTB
HOBbIX COEAMHEHUN, coaepXawmx 1,2,4-Tpras3onbHoe 1 NMPUONHOBOE KOMbLia, ABMSOTCA BAXKHOW 3a4ader CoBpe-
MEHHOW CUHTETMYECKOM 1 hapMaLeBTUHECKON XUMUN.
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Lenb. M3yunTb peakumto obpasoBanus 6-((5-peHeTnn-4-R-1,2,4-tprason-3-nntmo)nupuanH-3-mn)-(ankun,
reTepun)MeTaHUMMHOB Y UX CENEKTMBHOIO BOCCTAHOBMEHUS!, UCCINeA0BaTh (hU3NYECKME U XMMUYECKUE CBOMCTBA

HOBbIX CUHTE3NPOBAaHHbIX COGJJ,VIHeHVII?I.

Matepumansl u metoabl. [Ans nonyyenuns 6-((5-peHetun-4-R-1,2,4-tpnason-3-mntvmo)npuanH-3-un)-(ankun-,
retepun)MeTaHMMMHOB ncnonb3oBanu 6-(5-peHetnn-4-R-1,2,4-1pnason-3-untmno)NMpuUanH-3-aMmHbl 1 anbae-
rmabl. CUHTE3 NpoBOAWNCS B Cpefe KUCMNOTbl YKCYCHON. CMechb OCTaBnsAnv npyv KOMHaTHOWM TemnepaTtype Ha
6 yacos. 6-((5-PeHeTun-4-R-1,2,4-Tpnason-3-nnTmo)NMpuanH-3-un)-(ankun-, retepun)MeTaHuMmHbl Gbinu Boc-
cTaHoBneHbl B cpefe 1,4-anokcaHa. B kauecTBe BoccTaHOBUTENS GbIn MCMNONb30BaH HaTpusi 6opruapua,.

Pe3ynbTaTthl u nx obeyxaeHue. B pesynsrate CUHTETMYECKUX NpeBpaLLeHni Nony4eHo 17 HOBbIX coeau-
HEHWI, CTPYKTYPY CUHTE3UPOBAaHHbLIX COeAMHEHWIN NOATBEPXKAEHO brnarogaps CoBpeMeHHOMY KoMMnekcy duau-
KO-XMMMYeCcKMX MeToaoB aHanmaa (VIK-cnektpodoTomMeTpum, areMeHTHOroO aHanusa), a Ux MHaMBUAYansHOCTb Noj-
TBEPXKAEHa MCCrneaoBaHNEM Ha BbICOKONPOU3BOAUTENBHOM Xuakom xpomarorpade Agilent 1260 Infinity HPLC,

o6opynoBaHHOM Macc-crnekTpomeTpoMm Agilent 6120.

BbiBoabl. PaspaboTtaH npenapaTyBHbIi MeTof cuHTesda 6-((5-eHeTnn-4-R-1,2,4-tprason-3-untumo)nmpuanH-3-
un)-(ankun-, rerepun)MeTaHMMUHOB 1 6-(5-peHeTnn-4-R-1,2,4-tpnason-3-untno)-N- (ankun-, rerepun)nupuanH-

3-aMUHOB.

Knroveesnie cnoea: 1,2,4-Tpnason; NMpUANH; CUHTE3; PU3MKO-XMMUYECKME CBOMCTBA

In the pharmaceutical practice directly related to
the search of biological active substances and their
introduction into medicine or veterinary it is gene-
rally recognized that a successful choice of the rese-
arch object is a prerequisite for a positive final out-
come to create original effective and low-toxic drugs.
It should be noted that compounds containing 1,2,4-
triazole core may be interesting not only for synthe-
tic chemists, but also for pharmacists, physiologists
and other scientists [1-4].

During the past decade the literature constantly
showed the instance of studying the properties of these
heterocyclic compounds [5-7]. At present, derivati-
ves of 1,2,4-triazoles containing pyridine deserve spe-
cial attention. Such compounds are the subject of at-
tention of various research activities. The systema-
tization of information on the research results for
derivatives of 1,2,4-triazoles is absent.

That is why the synthesis and study of physico-
chemical properties of new compounds, which con-
tain 1,2,4-triazole and pyridine rings, are important
tasks of modern synthetic and pharmaceutical che-
mistry.

The aim of the research was to study the reac-
tions associated with formation and transformation
of 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyri-
dine-3-yl)-(alkyl-, heteryl)methanimines and their
recovery, study physicochemical properties of new
compounds synthesized.

Materials and methods

6-((5-Phenethyl-4-R-1,2,4-triazole-3-ylthio)py-
ridine-3-yl)-(alkyl-, heteryl)methanimines. To the so-
lution of 0.02 Mole of 6-(5-phenethyl-4-R-1,2,4-tria-
zole-3-ylthio)pyridine-3-amine in 40 ml of acetic acid
add 0.02 Mole of aldehydes (formaldehyde, acetal-
dehyde, benzaldehyde, 4-fluorobenzaldehyde, 4-me-
thoxybenzaldehyde, salicylaldehyde). Keep the mix-
ture at room temperature for 6 h. Then filter com-
pounds 3-14, wash with ether and dry. New com-
pounds are soluble in organic solvents, but slightly

soluble in water. Recrystallize compounds 3-14 from
the ethanol-water medium (1 : 1).

6-(5-Phenethyl-4-R-1,2,4-triazole-3-ylthio)-
N-(alkyl-, heteryl)pyridine-3-amines. To the solu-
tion of 0.02 Mole of sodium hydroxide in 60 ml of
1,4-dioxane add 0.02 Mole of 6-((5-phenethyl-4-R-
1,2,4-triazole-3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)
methanimine. Then add the solution of 0.04 Mole of
sodium borohydride in 15 ml of water dropwise for 1 h.
Keep the mixture at room temperature for approxi-
mately 24 h. Neutralize the compounds synthesized
with acetic acid. 6-(5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines are so-
luble in organic solvents and slightly soluble in wa-
ter. Recrystallize compounds from the ethanol-wa-
ter medium (1: 1).

The structure of new compounds synthesized was
confirmed by modern complex of physicochemical
methods. Melting points were measured by the capil-
lary method. The elemental composition of new com-
pounds was determined by an “ELEMENTAR vario
EL cube” analyser (CHNS) (standard - Sulfonamide).

IR-spectra were registered for pellets of potassium
bromide using a SPECORD 200 spectrophotometer
in the range of frequencies of 4000-500 cm™ (scan-
ning conditions: the target program 3.0, the time cons-
tant T was 3 sec, the scanning time was 33 min). Pellets
were prepared using combined grinding of 200 mg
of potassium bromide and 2 mg of the compound stu-
died with further pressing [8-10].

The purity and molecular weight of the new com-
pounds synthesized were determined using the me-
thod of high performance liquid chromatography.
The chromatography-mass spectrometry studies were
conducted on an Agilent 1260 Infinity HPLC liquid
chromatograph equipped with an Agilent 6120 mass
spectrometer (in electrospray ionization (ESI)) [10].

Results and discussion

New 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)
pyridine-3-yl)-(alkyl-, heter-yl)methanimines (com-
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Fig. 1. The scheme of the synthesis of 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines

pounds 3-14) were obtained by the mixture from
6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyri-
dine-3-amine (compounds 1-2, Fig. 1) and aldehydes
(formaldehyde, acetaldehyde, benzaldehyde, 4-fluoro-
benzaldehyde, 4-methoxybenzaldehyde, salicylalde-
hyde). The synthesis was carried out in the acetic acid
medium. The mixture was kept at room temperature
for 6 h. Then compounds 3-14 were filtered, washed
with ether and dried (Fig. 1).

The yields of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridine-3-yl)-(alkyl-, heter-yl)methanimi-

nes were 40-98 %. The highest yields were obser-
ved for 6-((5-phenethyl-4-phenyl-1,2,4-triazole-3-ylthio)
pyridine-3-yl)methanimine (compound 5) (98 %) and
6-((5-phenethyl-4-ethyl-1,2,4-triazole-3-ylthio)pyri-
dine-3-yl)ethanimine (compound 8) (90 %).

The 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)
pyridine-3-yl)-(alkyl-, heteryl)methanimines synthe-
sized (compounds 3-14, Tab. 1) are gray (compo-
unds 5, 11), orange (compounds 3, 7, 8, 12) or brown
(compounds 4, 6, 9, 10, 13, 14) amorphous sub-
stances, soluble in organic solvents and slightly soluble

Table 1
Physical and chemical characteristics of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines
Compound R R, Melting point, °C Gross formula Yield, %
3 ethyl 78-79 C,H,oNS 69
4 ethyl CH, 112-113 C,oH, NS 84
5 phenyl H 94-96 C,H NS 98
6 phenyl CH,§ 114-115 Cy5H, NS 79
7 ethyl CH,F-4 116-117 C,HyoFN,S 65
8 ethyl C,H, 203-205 CH,5NS 90
9 ethyl C,H,OH-2 111-112 C,,H,;N.0S 75
10 ethyl C,H,0CH,-3 128-129 C,sH,:N.OS 75
11 phenyl CH,F-4 109-110 CyeH,FN.S 70
12 phenyl C,H,OH-2 193-194 C,sH,;N,0S 81
13 phenyl CeH, 112-113 C,gH,5NS 40
14 phenyl C,H,OCH.-3 126-127 CyH,sN.OS 61
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Fig. 2. The scheme of the synthesis of 6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines

in water. Compounds 3 - 14 were recrystallized from
the ethanol-water medium (1 : 1).

Then 6-((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)
pyridine-3-yl)-(alkyl-, heter-yl)methanimines were
reduced. The reduction of compounds 3-14 was in
the 1,4-dioxane medium, and it led to formation of
6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)-N-(alkyl-,
heteryl)pyridine-3-amines (compounds 15-19, Fig. 2).
As a reducing agent sodium borohydride was used.
Due to this substance the double aliphatic bond was
restored (Fig. 2).

The yields of 6-(5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines were
13-91 %. The highest yields were observed for 2-(((5-
phenethyl-4-phenyl-1,2,4-triazol-3-yl)Jamino)me-
thyl)phenol (91 %).

The 6-(5-phenethyl-4-R-1,2,4-triazole-3-ylthio)-
N-(alkyl-, heteryl)pyridine-3-amines synthesized (com-
pounds 15-19, Tab. 2) are brown (compounds 15, 17),

orange (compounds 16, 19) or white (compound 18)
amorphous substances, soluble in organic solvents
and slightly soluble in water. Compounds were re-
crystallized from the ethanol-water medium (1 : 1).

The structure of new compounds obtained was
confirmed by the complex application of the elemen-
tal analysis and IR-spectrophotometry. Individuality
of these substances was proven by the method of
HPLC/DAD-MS. Some of the physicochemical proper-
ties are shown in Tab. 1, 2 and 3. The results of the ele-
mental composition determination indicate that the ex-
perimental data do not differ from the theoretical
ones by more than 0.25 %.

The results of IR-spectra of 6-((5-phenethyl-4-R-
1,2,4-triazole-3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)
methanimines and 6-(5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines are pre-
sented in Tab. 4. There are bands detected due to
C=N-groups (in the cycle) in the range of 1610-1535 cm™,

Table 2
Physical and chemical characteristics of 6-(5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)-N-(alkyl-, heteryl)pyridine-3-amines
N 7 ll:}\C/F“
O~ 1
N X
;

Compound R R, Melting point, °C Gross formula Yield, %
15 phenyl H 78-79 C,,H, NS 58
16 ethyl CH,OH-2 112-113 C,,H,:N.0S 52
17 ethyl C,H, 137-138 C,iHyNSS 13
18 phenyl C,H,F-4 123-124 CoeH, NS 72
19 phenyl C,H,OH-2 164-165 C,sH,sN,0S 91
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Table 3
Results of elemental analysis of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines and their derivatives
Found, % Calculated, %
Compound
C H N S C H N S
3 64.05 5.70 20.77 9.48 64.07 5.68 20.75 9.50
4 64.95 6.03 19.95 9.07 64.93 6.02 19.93 9.12
5 68.53 4.98 18.15 8.34 68.55 497 18.17 8.32
6 69.14 5.31 17.52 8.03 69.15 5.30 17.53 8.02
7 66.82 5.12 16.25 7.42 66.80 5.14 16.23 743
8 69.72 5.63 16.92 7.73 69.71 5.61 16.94 7.75
9 67.12 541 16.28 7.45 67.11 5.40 16.30 7.46
10 67.72 5.69 15.78 7.24 67.70 5.68 15.79 7.23
11 70.15 4.60 14.58 6.70 70.13 4.62 3.96 14.60
12 70.43 484 14.67 6.72 7042 4.85 14.66 6.71
13 72.84 5.03 15.19 6.94 72.86 5.02 15.17 6.95
14 70.84 5.14 14.27 6.50 70.85 5.13 14.25 6.52
15 68.22 5.44 18.08 8.26 68.19 5.46 18.07 8.27
16 66.81 5.83 16.24 7.42 66.80 5.84 16.23 743
17 69.38 6.08 16.86 7.68 69.37 6.06 16.85 7.71
18 69.85 5.04 14.56 6.68 69.83 5.02 14.54 6.66
19 70.10 5.27 14.62 6.66 70.12 5.25 14.60 6.68

there are also symmetric and asymmetric bands,
which can be caused by the presence of CH,-groups at
2870-2820 cm! and at 3000-2915 cm™!, respective-

ly. In addition, the bands of Amide [ and Amide II are
present in the infrared spectrum of compounds 3-14
in the range of 1720-1695 cm™ and 1625-1590 cm?,

Table 4
Absorption maxima in IR-spectra of 6-((5-phenethyl-4-R-1,2,4-triazole-
3-ylthio)pyridine-3-yl)-(alkyl-, heteryl)methanimines and their derivatives
Absorption frequency, cm™'
Compound sias . .

Veneycle Ven, Ve Amide | Amide I Ve
3 1580 2820, 2930 685 1695 1620 -
4 1596 2840, 2915 706 1698 1615 -
5 1598 2840, 2940 698 1705 1620 -
6 1610 2825, 2945 690 1710 1625 -
7 1535 2861, 2910 680 1720 1590 -
8 1605 2865, 2915 700 1710 1620 -
9 1590 2870, 3000 697 1705 1610 -
10 1595 2870, 2970 695 1695 1620 -
11 1589 2870, 2940 708 1705 1610 -
12 1598 2842,2920 705 1710 1610 -
13 1610 2845, 2950 700 1720 1620 -
14 1586 2845, 2915 705 1705 1605 -
15 1590 2830, 2960 708 - - 3400
16 1605 2825, 2930 700 - - 3250
17 1595 2845, 2920 695 - - 3300
18 1598 2865, 2940 698 - - 3350
19 1600 2864, 2950 700 - - 3400
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respectively. Moreover, compounds 15-19 have the se-
condary amide band in the range of 3400-3250 cm?,
which is confirmed by the recovery process.

It was found by the method of HPLC/DAD-MS that
the higher was the yield of the compound synthesi-
zed the cleaner it was.

Conclusions

1. The preparative method for the synthesis of 6-
((5-phenethyl-4-R-1,2,4-triazole-3-ylthio)pyridine-

3-yl)-(alkyl-, heteryl)methanimines and 6-(5-phenethyl-
4-R-1,2,4-triazole-3-ylthio)-N-(alkyl-, heteryl)pyridine-
3-amines has been developed, and 17 new compounds
previously unregistered have been obtained.

2. The structure, individuality and physical and
chemical constants have been determined for all com-
pounds synthesized using modern methods of physi-
cal and chemical analysis.

Conflict of interests: authors have no conflict of
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