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$ﬁgovgﬁ;ﬁii;fl"sz)’/?‘;g:easzigles’ Aim. To analyze the alkyl-, heterylderivatives of 7°-((4-ethyl-5-thio-4H-1,2 4-triazoles-

IR-spectrometry, "H NMR spectrometry. 3-y1)methy1)theophylline their mother substance has bgen synthesized and its interaction
with halogenalkane and halogenheteryle has been carried out.

Methods and results. The physical and chemical properties of the obtained compounds
have been studied and their structures have been confirmed by elemental analysis, infrared
spectrometry, 'H NMR spectrometry, UV spectrophotometry and gas chromatography
mass spectrometry. Preliminary computer study of acute toxicity and biological activity
has been also carried out.

Results and their discussion. Theophylline was used as starting substance from which
through series successive stages of transformation (electrophilic substitution reaction,
hydrazinolysis, etherification and intramolecular alkaline heterocyclisation) starting thiol
and alkyl derivatives were obtained. Alkyl derivatives were obtained in propanol-1 with
heating. Synthesized substances were crystallized from methanol.

Signals of methyl groups of theophylline, N’-CH, -groups, thioalkyl fragments are fixed
in '"H NMR spectrum of obtained compound. Protons of the S-alkyl fragments resonate in
a strong field as a multiplet in area 1.53—-1.01 ppm. Protons of N-C,H, fragment are fixed
also as amultiplet at 1.74—1.62 ppm. CH,-group is presented by protons signals as a singlet
at5.71 ppm. Protons of CH,-group of the xanthine sinton resonate at 2.95 and at 3.25 ppm.

Personality of the compounds has been established using chromato-mass spectrometry.

Conclusion. 13 New compounds have been obtained and their structure has been
confirmed.

Indicators of computer evaluation of synthesized compounds using the PASS program
have been researched. By means of prediction, results identified the most perspective
compounds for testing the biological activity in vitro. During the analysis of obtained
results, it was able to establish that obtained compounds possess different types of
biological activity. Diuretic and analeptic activities dominate among the most likely types
of that predicted activities for all 13 compounds.
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Meta po6oTH — 1151 TOCHIIKEHHS JIKLI- Ta TeTepIIIIOXiqHuX 7°-((4-etun-5-tio-4H-1,2,4-tpiazon-3-im)Merrin)reodiniHy 3aiCHITH
CHHTE3 BUXIJHOI pEYOBHHU ¥ JOCIIANTH 11 B3a€EMOZIIO 3 FaJIOTeHAIKAaHAMHU Ta TaJIOT€HIeTePIIIaMHL.

Marepianun Ta Metoau. Sk BUXiTHY CIIOTYKY BHKOPHCTANIU T€O(DiTiH, 3 AKOrO 4epe3 psAl MOCTiIOBHUX CTamiil (peakuii eIeKTpo-
(inbHOTO 3aMillleHHS, T1Ipa3uHOMI3Y, eTepudikalii Ta BHYTPIIIHEOMOIEKYIAPHOI JTy>KHOI TeTepONMKIIi3alii) OTpUMaIy BUXiTHUN Ti0T
Ta HOro ajKiMMoXigHi. ANKITHOXiAHI OyJau CHHTE30BaHi B CEPEAOBHIII MponaHony-1 mpu HarpiBaHHi. CHHTE30BaHi CIOIYKH KPUCTa-
JIi30BaHO B CEPEIOBUIL METAHOITY.

PesyabTaru. JlocnimkeHo (iznKo-XiMiuHI BITaCTUBOCTI CIIONYK, 1[0 OTPUMAJIH, IXHs OyJ0Ba JOBE/ICHA 3a JOIIOMOTIOI0 €JIEMEHTHOTO
anaiizy, [4-cniekrpomerpii, 'H IMP-criekrpomerpii, Y®-criekrpodoTomMeTpii Ta XpoMaro-Mac-crieKrpomeTpii. CHrHaIM IPOTOHIB Me-
THJIBHOT TpynH TeoiniHy, METHICHOBOI IPYIIH, TIOANKIIBHUX (hparMeHTiB Oynu 3adikcoBani npu 3xiticaenHi 'H IMP-criekrpomeTpii.
CurHanay npoToHiB S-aNKiTbHUX (ParMeHTIB PEECTPYIOTHCS y CHIIBHOMY IONI y BUNISAL MyasTrIuiera npu 1,53—1,01 m. 4. Curnanu
npororiB N-C,H, dparmenta Takox (ikCyroThcs y BUMIAAI MynbTHIIETa npu 1,74-1,62 M. 4. MeTuneHoBa rpyna IpeicTaBieHa
CHUTHAJIAMH TIPOTOHIB TIpH 5,71 M. 4. y BUINIsAAL cuHIIETY. [IpoTOHN METHIBHOT Tpyny pe30HYIOTh Y BUINIAAI CHHTOHY nipH 2,95 1 mpu
3,25 M. 4. [HAMBiqyaNBHICTE CIIONYK, IO OTPHMAIIH, BCTAHOBJICHA 33 IOTIOMOTOI0 XPOMAaTO-Mac-CIIeKTPOMETpii. 3AiICHIIN MonepeHe
KOMII'FOTepHE JOCIHIPKCHHS ITapaMeTPiB TOCTPOl TOKCHYHOCTI Ta 0610JI0T19HOT aKTUBHOCTI.

BucnoBku. Otpumano 13 cnonyk i joBeneHa ixHst CTpyKTypa. JlociikeHi TOKa3HUKH KOMIT FOTEPHOTO OL[IHIOBaHHSI CIIOJIYK, KOTpi
CHHTE3yBaJIH, 32 JOIOMOTOI0 OHJIalH-cepBicy PASS. Bu3HaueHi HallOLIbII NepCIEKTHBHI CIIOIYKH JUIS TeCTyBaHHs in vitro. ITix yac
aHaJI3y Pe3yNbTaTiB BIAIOCSI BCTAHOBUTH: CIIOTYKH, 1[0 OTPUMAIIH, MOKYTh BOJIOAITH Pi3HUMH BHAAaMHU OiooriqHoi akTuBHOCTI. Cepen
HaWO1IbII IMOBIPHHMX BUJIIB aKTHBHOCTI, KOTPI IependadeHi uist Beix 13 croiyk, JOMIHYIOTh CEJOTiHHMI Ta aHAIENTHIHHN e(eKTH.

Kntouosi crosa: 1,2,4-mpuazon, meogpinin, cunmes, I9-cnekmpomempis, 'H SIMP cnexmpomempisi.
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CuHTe3 M GU3NKO-XMMUYECKHE UCCIe0BAHUS AJKMHI- U TreTepHINpou3BoAHbIX 7°-((4-3THA-5-Tno-4H-1,2,4-Tpua3on-3-u)
MeTHII)TeopuIIuHA

A. C. Toyyna

Ieas padoThI — [UIs MCCIISIOBAHMS aJIKWII- U TeTEPUIIIPOM3BOAHEIX 7’ ~((4-9THi-5-n0-4H-1,2,4-Tpna3on-3-ui)MeTin) TeohHuTHHA
MIPOBECTH CHHTE3 HCXOJHOTO BEIECTBA U H3YIHUTH €T0 B3aNMOJCHCTBHE C FaJOTCHAIKAaHAMH U TaIOTeHTeTepUIIaMU.

MaTepl/IaJIl)I u MeToabl. B kauecTBe HUCXOOTHOI'O COCANHCHUS OBLT KCTIOJIE30BaH Tqu)PU'IJ'[I/IH, U3 KOTOPOI'o YEPE3 ps A IMOCIEA0BATEIIbHBIX
cramui (peaKHI/II/I BHCKTpO(i)I/IHBHOFO 3aMCIICHUs, T'NIpa3uHOIN3Aa, 3TepI/I(1)I/IKaIII/II/I n BHyTpPIMOJIeKyJI}IpHOﬁ IHCHO‘{HOﬁ TreTepOLUKIIN3a-
L[I/II/I) OBLI TOJIy4Y€H TUOJI U €TO aJIKUJIIIPOU3BOIHBIC.

AJ'IKI/IJ'IHpOI/I?,BO}:[HLIe ObLTH CHHTC3UPOBAHLI B CPENC nponaHona-l IIpy Harp€BaHuU. HOJ’[y“IeHHI)Ie COCIMHECHUA IEPEKPUCTATUIN30BAHBI
B Cpeae METaHOIA.

Pe3yabTaThbl. YCTaHOBICHB! (PM3MKO-XHUMHYECKHE CBOMCTBA IIOJIyYEHHBIX BEIIIECTB, UX CTPOCHHE JOKAa3aHO C TOMOIIBIO HJIEMEHTHOTO
ananmmza, VK-cniekrpomerpun, 'H SIMP-criekrpomerpun, YO-cneKTpohOoTOMETPUH U XPOMATO-Macc-CrieKTpoMeTpui. CHIHAIBI Tpo-
TOHOB METHJIbHOI1 IPYIIIIBI TEOGUIUINHA, METUIICHOBOH TPYIIIIBI, THOAIKHIBHBIX ()ParMEeHTOB ObLIH 3a()MKCHPOBaHBI IIPH IPOBEACHUN
'H SIMP-criekrpomerpru. CHTHAJIBI TPOTOHOB S-aJKMIBHBIX ()PArMEHTOB PETHCTPHPYIOTCS B CHIIHOM MOJIC B BUJIC MYJIBTHILICTA TIPH
1,53-1,01 m. 1. Curnanst nporonos N-C,H, ¢pparmenTa Tarxxke GUKCHPYIOTCS B BHE MyNbTHILIETa TIpH 1,74—1,62 M. 1. MeTunenosas
rpyIIa MpeicTaBlIeHa CHTHAIAMU IPOTOHOB MpH 5,71 M. 1. B BUAE cuHIIeTa. [IpOTOHBI METUIIBHOM TPYTIIBI pE30HUPYIOT B BHE CHHTOHA
npu 2,95 u npu 3,25 M. 1. UHIUBHyanbHOCTh NONYyYEHHBIX COSAUHEHUH YCTAaHOBICHA C IOMOLIBIO XPOMATO-MacC-CIIEKTPOMETPHUH.
OcymiecTBIEeHO PEABAPUTEIFHOE KOMITBIOTEPHOE HCCIICIOBAaHUE TAPAMETPOB OCTPOH TOKCHYHOCTH U OHOJIOTHYECKON aKTHBHOCTH.

BeiBonnbl. [Tonyueno 13 coenunenui u 1okazaHa ux CTpykTypa. VcciaenoBans! moka3aTean KOMIbIOTEPHOM OLIEHKH CHHTE3UPOBAaHHBIX
COeIMHEeHHH ¢ TToMombio oHaiiH-cepBruca PASS. Omnpenenensl Hanbonee epcreKTUBHBIE COSIMHEHNS ISl TECTHPOBAHYS in vitro. B
XOZIe aHaJIM3a Pe3yIIbTaTOB yAAIOCh YCTAHOBUTD, YTO MONyYEHHbBIE COSANHEHHS MOTYT 00J1alaTh Pa3INIHBIMU BUIaMU OHOIOTHYECKOI
akTuBHOCTU. Cpenu Hanbosee BepOATHBIX BUIOB aKTUBHOCTH, KOTOPBIE MOTYT IPOSIBUTHCA Y BCeX 13 coeMHEHUH, TOMUHUPYIOT MO-

YETOHHBIA U aHAICITHICCKUAN 3D PEKTHL.

Knirouesvie cnosa: 1,2,4-mpuaszon, meogpunnun, cunmes, UK-cnekmpomempus, 'H AMP-cnekmpomempus.

AKmyanvHbie 60npocel hapmayesmuueckoli u MeOUUUHCKOU nayku u npakmuku. —2016. — N 2 (21). — C. 10-14

Human life level improvement is an actual problem
nowadays [4-8]. Especially it is connected with such
areas as medicine and pharmacy. One of the ways in order to
solve this question is search and study of new biologically
active compounds [1,2]. Particular interest in this direction
is caused by azocompounds.

1,2,4-Triazole fragment is a successful synton, used at
medicines creation [10]. Therefore, combining it with dif-
ferent nature radicals may be interesting for further research
[3,9]. Thus, increasing the probability of new pharmaco-
logical effects appearance and strengthening of existing is
possible. The fact that of 1,2,4-triazole derivatives are often
marked by low toxicity parameters simultaneously with high
efficiency is also important. Based on this fact, absolute value
is studying the effect of different syntons in 1,2,4-triazole
structure on different types of biological activity. Thus,
research of derivatives of such heterocyclic system is actual
and practically significant.

The purpose of work was synthesis and research of
properties of alkyl-, heterylderivatives of 7°-((4-ethyl-5-thio-
4H-1,2 4-triazoles-3-yl)methyl)theophylline.

Materials and methods

During the research process as initial material for synthesis
of new series of compounds the theophylline has been cho-
sen. It is important to note that considering the variety and
strength of pharmacological effects, that occur, this structure
takes its rightful place among the heterocyclic compounds
[4-7]. 7°-((4-Ethyl-5-thio-4H-1,2,4-triazoles-3-yl)methyl)
theophyllin has been received from theophylline through
series of successive stages.

Propyl 2-(theophylline-7’-yl)acetate, 2-(theophyl-
line-7’-yl)acetohydrazide, 2-(2-(theophylline-7’-yl)

acetyl)-N-ethylhydrazynecarbothioamide, 7’-((3-thio-4-
ethyl-4H-1,2,4-triazoles-5-yl)methyl)theophylline have
been obtained in accordance with methods, described in
the literature [1,9].

Alkylderivatives of 7’-((4-ethyl-5-thio-4H-1,2,4-triazole-3-
vl)methyl) theophylline (Fig. 1). The mixture of 0.005 mol of
7’~((4-ethyl-5-thio-4H-1,2 4-triazole-3-yl)methyl)-theophylline
and an equivalent amount of sodium hydroxide was dissolved in
30 ml of propanol-1 also an equivalent amount of halogenalkane
(1-bromopropane, 1-bromobutane, 1-bromopentane, 1-bro-
mohexane, 1-bromoheptane, 1-bromooctane, 1-bromononane,
1-bromodecane, chlorocyclohexane) was added. Heated for 2
hours, cooled, the precipitate was filtered, washed with water
and crystallized from methanol (7able ).

Heterylderivatives of 7 ’-((4-ethyl-5-thio-4H-1,2,4-triazoles-
3-yD)methyl)-theophylline (Fig. 1). The mixture of 0.1 mol
of 7°-((4-ethyl-5-thio-4H-1,2 ,4-triazoles-3-yl)methyl)theo-
phylline and an equivalent amount of sodium hydroxide was
dissolved in 30 ml of propanol-1 also an equivalent number
of halogenheteryle (benzylchloride, 2-chloropyrimidine,
2-bromothiophene) was added. Heated for 2 hours, cooled,
the precipitate was filtered, washed with water, dried and
crystallized from methanol (Table 1).

Results and their discussion

In the "H NMR spectra of obtained compounds a number
of signals is observed. Protons of the S-alkyl fragments res-
onate in a strong field as a multiplet in area 1.53—1.01 ppm.
Protons of N-C,H, fragment are fixed also as a multiplet at
1.74-1.62 ppm. CH,-group is presented by protons signals as
asinglet at 5.71 ppm. Protons of CH,-group of the xanthine
sinton resonate at 2.95 and at 3.25 ppm. Methyne group is
described with signals at 5.71 ppm.
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Table 1
Physical-chemical properties of the synthesized compounds
L N—N
N—CH,—/ \
O% / ) Z—AN)\S—R
N N/
d ész
H;
Ne R Tm., °C Yield, % Empirical formula
1 H >250 79 C,,H,:N,0,S
2 CH, 125-128 81 C,;H,,N,O0,S
3 C,H, 140-143 73 C,sH,:N,0,S
4 CH, 135-137 69 C,,H,N,0,S
5 CH,, 100-103 76 C,H,,N,0,S
6 C.H,, 104-106 86 C,HxN,0,S
7 CH,, 96-99 73 C,H;N,0,S
8 CH, 105-107 69 C,,H;N,0,S
9 C,oH,, 108-110 94 C,,H,N,0,S
10 <:>— >245 67 C,H,,N,0,8
11 @— 184-186 90 C,H,,N,0,S
N
12 </: H— 186-188 52 C,H;N,O,S
13 & 234-235 53 C,H,,N,0,8,
S
Cont. table 1
Ne Found, % Calculated, %
B c H N c H N S
1 44,28 4,54 25,76 8,42 44,32 4,52 25,84 8,45
2 49,45 5,83 26,94 8,84 49,57 5,82 26,98 8,82
3 50,79 6,15 25,94 8,51 50,91 6,14 25,98 8,49
4 52,02 6,45 25,01 8,21 52,15 6,44 25,04 8,19
5 53,18 6,72 24,14 7,93 53,31 6,71 24,18 7,91
6 54,26 6,98 23,34 7,66 54,39 6,97 23,37 7,64
7 55,27 7,22 22,58 7,42 55,40 7,21 22,61 7,40
8 56,18 7,44 21,88 7,18 56,32 7,43 21,91 7,16
9 57,10 7,65 21,21 6,97 57,24 7,64 21,24 6,95
10 53,45 6,25 24,26 7,97 53,58 6,24 24,30 7,95
11 55,32 5,15 23,79 7,81 55,46 5,14 23,83 7,79
12 47,99 4,30 31,51 8,04 48,11 4,29 31,56 8,03
13 47,51 4,26 24,26 15,92 47,63 4,25 24,30 15,89

In the IR-spectrum of synthesized alkyl derivatives we
observe deformation vibrations of C-S-H fragment of
alkyl groups in ranges from 630 to 1400 cm™ and H-C-H
fragment in a narrow area of frequency 1370-1500 cm™.
For example, for CH,-group 3-vibrations occupied area at
1378-1380 ¢cm™, and for C,H, — at 1390-1410 cm™'. Va-
lence vibrations of bonds of C-H alkyl groups form bands
in area 2850-3100 cm™'. 780-840 cm™! occupies a band of

average intensity with a complex circuit that has several
peaks (skeletal vibrations of C-C bonds).

By means of program PASS and GUSSAR products,
prediction of the acute toxicity of synthesized compounds
has been performed. It has been established that these com-
pounds belong to low-toxic, which correlates with the known
literature facts, and also help to open medical and biological
potential of these compounds.
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Fig. 1. Scheme of the synthesis of S-derivatives 7°-((3-thio-4-ethyl-4H-1,2,4-triazole-5-yl)methyl)theophylline.

Conclusions

The optimal conditions for obtaining various derivatives of
7’~((4-ethyl-5-thio-4H-1,2 4-triazole-3-yl)methyl)-theophyl-
line with halogenalkanes and halogen containing heteryle
compounds have been established. Computer estimation

indexes of synthesized compounds have been investigated
using PASS program. The most promising compounds for
in vitro testing have been determined. Diuretic and analeptic
activities dominate in all 13 compounds.

Conflicts of Interest: author have no conflict of interest
to declare.
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