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1.10. Moandukauus xuTo3aHa 1-(2-ruapoxcuaTh)-3,5-1uMeTHINMPa301-4-
KapOoHOBOI KHCIOTOMH H McC/Ie0BaHUE NIPOTHBO0KOTr0BOIl AKTHBHOCTH
MOJIy4eHHOMH CoJIn

C Henbi0 M3BICKAHMSL HOBBIX NMPOTHBOOXKOIOBBIX CPEJICTB B Hauleil 1abopaTophy wc-
CNIENI0BAIICE HEKOTOPBIE CBOWCTBA CoJiel XuTO3aHA C 1-BHHWI-4-NMPa30JKapGOHOBLIMH
KHMCIIOTaMH. BBISBICHO, 9TO yKa3aHHEIC CONM TPOSBISIOT BechbMa claGble TIPOTHBOMMK-
POOHBIC CBOHCTBA M BEIDAKEHHYIO MPOTHBOOXKOTOBYIO AKTHBHOCTH TMPH TEPMHYCCKUX
oxorax IT crenenn y Genbix kpeic. Hy’kHO OTMETHTB, 4TO BEICOKOMOMEKYISPHBIA XUTO3aH
[0 CPaBHEHMIO ¢ HM3KOMOJICKYJISPHBIM XHTO3aHOM 00najaeT Goliee BBIPAXEHHOM MpOTH-
BOOXOTOBO# akTUBHOCTEIO. To ke caMoe HabIrofaeTcs u [uis cole XuTo3ana ¢ 1-Buxun-4-
MUPa30JIKapOOHOBBIMU KUCIIOTAMH.

OCHOBBIBAsCh Ha TMONYYEHHBIX PE3YNLTATAX, OBUIO HHTEPECHO WCCIIENOBAHME MPOTH-
BOOXXOTOBBIX CBOWCTB COIIM BBICOKOMOIEKYJISPHOTO XHTo3aHa ¢ 1-(2-rumpokcuatun)-3,5-
Aumerui-4-nmpasonkap6orosoit kucnoroit (LXIII). Coorserctsyromyio cons (LXV) tio-
JIy9UITH 110 001IeMy METOIy TOMy4YeHHs CoJlel XUTo3aHa.
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[TpoTrBOOXKOrOBas AKTMBHOCTH OBIIA MCCIEAOBAHA JUIS BHICOKOMONEKYISIPHOTO XHUTO-
sana (LXIV), 1-(2-ruppoxcustii)-3,5-nuMernn-4-nupasonkap6orooit kucaorsr (LXIII),
a Taroke noxyueHHoi comn (LXV).

Wccnenosanus noxasanu, uro 1-(2-rugpokcuatiin)-3,5-1umeTun-4-nupasonkap6oHoBas
kucnora (LXIII), no cpasrenuio kxak ¢ xuro3anoM (LXIV), Tak u ¢ KOHTPONBHOM IpymIoi,
HE TIPOSBIIAET IPOTUBOOXOTOBOM aKTHBHOCTH.
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Ha 21-#i nens okcnepuMenTa pereHepalMOHHbIE MPOLIECCHI MOJHOCTHIO 3aBEPIIAIOTCS
nox aeiireuemM moauduuuposansoro xurozana (LXV). [HCTONOrHM4ECKH 9eTKO BBISBISETCS
($opMupoBaHHE rUCTOCTPYKTYPHI IIMATIOBATOTO CJOSL U CJIOS THIEPMAIBHON TKAHH, T/I€ JIe-
CTPYKTHMBHbIE U JUCTPO(HUECKHE IPOLIECCHI JOCTUIAIOT MUHUMYMA, 0COOEHHO, IO JeiCT-
BueM coenuneHus LXV 1 10 cpaBHEHHUIO BRICOKOMOEKY ISPHBIM xuto3anoM (LXIV). Mak-
POCKOIMHYECKH HAO/IOAAETCs N0JIHOE YOPMHUPOBAHKE BOJIOCSHOIO IOKPOBA B TPABMHPOBAH-
HBIX y4aCTKaX 3MM/1ePMAIbHBIX TKAHAX OEJIbIX KPBIC.

Taxum 06pasom, no anHbIME MakpohOTOrpadUIecKux, MIAHUMETPHIECKHX U THCTO-
JIOTHMECKHX HCCIIEJI0BAHANA MOXHO 3aKIIOYMTh, 9TO MOJM(UIMPOBAHHEIA BEICOKOMOJIC-
KyJSIPHBIA XMTO3aH C 1-(2-ruapoxcudTiin)-3,5-1MMeTHI-4-1upa3onkap6oHOBOH KHUCIOTOM
(LXYV) 110 CpaBHEHHIO ¢ KOHTPOJIBHOM IPYIIOH, 1-(2-runpoxcuatun)-3,5-qumeTni-4-nupa-
301kapO0HOBOH kucnoTo# (LXIII) ¥ ¢ BEICOKOMOJIEKYIIPHBIM XHTO3aHOM (LXIV) nposs-
JISIET 3aMETHYIO NMPOTUBOOXOIOBYIO AKTHBHOCTh B YCJOBMAX 3KCIICPUMEHTANBHBIX TEPMH-
4eckux 0xkoroB Il crenenm.

BbIBO/IbI

1. Ilpensiosxen ynoGHBIH METO CHHTE3a 4-THIPOKCUMETHIITHPA30II0B, OCHOBAHHBIH Ha
MSITKOM BOCCTAHOBJICHUH 4-()OPMIINMPA30JI0B M M3YHEHO MX XHMHYECKOE MOBEICHHE IPH
TepMooOpabdoTke. IlokaszaHo, 4T0 B OTIHMYME OT 1,3,5-TpumeTUI-4-rHIp OKCUMETHIINMPA30a
I-merun-, 1,3-gumerni-, 1,5-numeTni-4-ruapoKCUMEeTHIIIIMPA30JTh 1pu TepMoobpaboTke
(200 °C) He BeTynawT B peakuumio coyeranusi. CTOIb Pa3HOE MOBEAECHUE 0OBICHSICTCS zae3s-
9KPaHMPOBAHMEM YTJIEPOJA IMIAPOKCHMETHILHONW IPynIbl B Moiekyne 1,3,5-tpumerni-4-
IHIPOKCUMETHIIIIMPA30Jia.

2. YCTaHOBIEHO, 4TO Pe3yJIbTaTOM PEAKLMH THOHWIXIOpUAA ¢ 1,3,5-rpumeru-4-rus-
POKCHMETUIINHUPA30IOM SBJIACTCS COYCTAHUE JBYX MOJEKYII TUPA30JIKapOMHONIOB, UTO HPH-
BOJIUT K COOTBETCTBYIOMIEMY CUMMETPUIHOMY 3DupYy.

3. OcymiecTBeHO CPAaBHEHUE KOHKYPEHTHOM PEaKLMOHHO# CIIOCOGHOCTH IMPA30.I5HOTO
1 0e3071bHOTO siep B Monekyne 3,5-numerui-1-gpennnnupasona. ITokasaso, uto 3JIEKTPO-
(uiibHOE 3ameleHre B MCCIIEIOBAHHBIX CITyYasX NPOTEKAET B TMPA30IbHOM KOJIBLE.

4. Iloxaszano, 9To npu GPOMUPOBAHMH 4-IHPOKCUMETHITAPA30IIOB B BOAHO-IIEN0YHO
Cpe/ie IPOMCXOUT 3aMELICHUE IMIPOKCUMETHIILHOM IPY bl aTOMOM Gpoma.

5. OGHapy’KeHO, YTO NPH AIKMIKMPOBAHMM aHWIMHA 1,3,5-TpUMeTHI-4-ruapoKcuMe-
THIINUPA30JIOM JeKTPOQHILHOE 3aMenIeHne B GEH30/IBHOM KOJIbIA He TpoTekaeT. Bmecto
C-ankunMpoBaHHbIX IPO/YKTOB M3 PEAKIMOHHOM CMECH BbIENEH U 0XapaKTepu30BaH N-aji-
KMJIMPOBAHHBIA IIPOIYKT.

6. Tlpu ankunupoBanuy GeHona 1-ruapokCuMeTii-, 3-MeT’I- 1 -ruApoKCUMeTHII-, 5-Me-
THJI-1-TUAPOKCUMETHI-, 3,5-1MMETHII-1-THIPOKCHMETHIIAPA30IaMH BBISIBJICHO, YTO B pe-
AKIHIO BCTYIAET TOJIBKO |-rMApOKCHMETHIIIMPA30) U Peakiys IPOTeKaeT yepes C-akuim-
POBaHKE APOMATHYECKOr0 s/1pa (peHosa, ananoruiHo 1,3,5-TpuMeTui-4-rupoKCUMETHIIN-
pasoiy.

7. llokasaHo, 9TO aNKWIMPOBaHWE aHWIMHA M OCH3MIAMUHA |-IMIPOKCUMETHIIIMPA30-
JIOM B OTCYTCTBHE KaTalu3aTOPOB M PAcTBOPHTENs He Habmozpaercs. B orauuume or 1-ru-
JPOKCUMETHINUPa30.a, 1,3,5-TpuMeTHI-4-THIPOKCUMETHIIIIMPA30)1 BBICTYIAET B KAYECTBE
QIKWIMPYIOLIET0 areHTa TOJIBKO M0 OTHOIICHUIO K aHUIIMHY, a B Clydae OeH3MIaMHHA BbI-
CTyMaeT Kak JOHOp (opMaiseruia.
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NUSU4suL 4pusnrsu. baNrp

C- B4 N-SGN\UUULYUO ZPOLRURULYPL NP ULNLLEE UbLETRL
B4 LPUPUYUL ONUruNkhULEre

Unithnthuighp

4-dnpuhyyhpwuqniutph hhdwbh Jpuw dowlydly i 4-hhnpopupdbphjuh-
pwgnubiph uhtpbqh dwwngkh nubwlibp: Zwununydty E op b wwppk-
pmpnih 1,3,5,-nphukphi-4-hhgpopupdbphjyhpuqnh’ 1-dkphy-, 1,3-gh-
Utphy, 1,5-nhubphi-4-hhnpophutphiyhpuqniutpp  gbpuught ywldwh
(200 °C) Lupwplkjhu skt wpwewmgunid uhdtwnphly Epkputp: Uju thuwunp
pugwwnpynud  hhgpopuhdbphy pudpkiph wshiwshuubkph EEjupntught
Junnipniuubph mwuppbpnipyudp:

Unwghtt wiquud gnyg k wpydk), np 1,3,5-nphdbphi-4-hhnpopuhubphy-
uhpwqnih ki phothpiphnh thnjuwgptgnipput wpyniipnid uvinwgymd
hudwwywwnwupwb uhdtnphy Eepbpp, npp epdughtt Upwldwb (200 °C)
Eupwplbjhu 4tp £ wsynud hwdwyuunwuowt uhdbwnphy ghtpbph:

Muumdtwuhpyby E whpuqnquyghtt onuiljh Upguijguyhte nbwghnuntiw-
Ympynibp $kthy hadph htwn dhbiinyt dnibynynud: Zwununndby E np
ppndwigdub, wghjugdwb, $npuhjugdwb, pnpdbphiugdwut nbwlghw-
ubkph wpyniipnd vinwgynud ki pugurwytu C-wjhjugdwb wpquuhp-
ukp whpwgnyuyhtt onulh 4-py phppnud: dw pugunpynud k bpwting, np
EEjunpndhy nknujupdwt dudwbwl whpuqniuyghtt onumd wnwewgny
o-ynduykpup EEjnpniunngnunp jadpbph wqpbgnipjudp wpwt) juynih k,
puil kupy judpnid wnwowmgnn hudwwyunwuuwt o -Ynduy pup:

Ppuwbwgyty kb 1.3-nhdbphy-, 1,5-nhutpi-4-hhgpopupdtiphiuhpuqn)-
ukph ppndwgdwt nbwlghwibpp: Zwununndby &, np Jkpnugjuy Yhwgn-
pmiutbph ppndwgdwt pipugpmid gpw-hhdughtt dhpwuypmd nbnh k
nibuktinud hhnpopuhubphy fudph nkquljuynud ppnung:

Zugntwpbpdky E np ny junughnhl) wuypdwibbpmd wihihth uypw-
gnuip 1,3,5-nphdbphi-4-hhgpopupdbphiwhpugniny phpnud £ N-unyhjug-
Uwl wpquuhph wnwgwgdwip:
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8nyg E wpyky, np dkunth wiihugdub dudwbwy 1-hhgpopuhdtphi-,
3-Utphi-1-hhgpopuputiph-, S-ubphy-1-hhnpopupdbphy-, 3,5-ghutphy-1-hp-
npopupdtphjuhpugniukpny, npybu wijhjughng wgkin hwimbu E quihu
Uhuyt 1-hhnpopuhUbphjyhpuiqnip, nph hknbiwbpny wvnwgynid k $kunjh
C-uyjhjugyws wpquuhpp: Zuununndby k, np dbphy edpbp yupntbwynng
wdwhgyutikph Unwn EEjuinpnufinninp fadpph wefuwynipinitp yhpwqnpu-
1htt onunid pniy sh wwhu wnwbuy hwdwyunuuw nkquugws
whpugqnyikp:

Zuununngb) k, np ny Juununhinhl wupdwbbbpod wihjhh b pkb-
qhunfpish wiyhpugnud 1-hhgpopubkphyhpugniitpng wkqh sh mib-
tnud: P wwppbpmpinitt 1-hhgpopuhdtphiyhpugnih 1,3,5-nphdtphy-4-
hhnpopuhtkphjyhpwqnit wiphh tundunlp hwigbu £ quihu npybu
wilhjughnng wqkn, huly pighjudhh Ghuwndundp’ npybu $npuwgngkhh-
1h gnunp:

8nyg k wipyky, np hinni-hngnly hwdwwpgnid gpuyhtt thowduypnid
whpuqnih wiyhpugnult Ephikipnphhnphting sh plpwbnid: Uy wuwngw-
nny nkwljghwb hpujwbwg]t) k hinniy-whtn hunwlupgnid ghopuwih
Uhgunjuypnudl, nph ghwpnud wiyhpuglus wpquuhplibph biptpp juqdly
ki ~ 80 %:

Zpdtfbind ugb thwuwnh dpw, np 1-2-hhgpopuhdbph)whpwgnih
wbmbgyuibptt widhgwlwnpbh skt Ehpwplyynid $npuhpugdwl, bp-
Umdl] £ wupinuuithy wghy jumdp, npp hwpuwynpmpynit k ndb) uinw-
twy tyyuinwluyhtt nmlhy wdwbgyup:

Nuunudbwuhpdty & 1-2-hhnpopuhkphy)-3,5-nhutphy-4-wyhpwuqnijup-
prttwppin] ungh$hluglus pupdpunEyniuht faonquih bl
wjpjwépuwyhtt hunynipynitibpp: Zwununndty £ np Jkpohtiu gnigupk-
powd £ widbijh wpnwhwpnjws hwljwuypjwspuyhtt hunnlnipnibiikp, pub
sunghdpyugnué apuinnquibip:
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RSTAKYAN VIKTORYA IGOR

THE SYNTHESIS AND INVESTIGATION PROPERTIES OF
C- AND N-HYDROXYALKYLPYRAZOLES

The thesis will be held on June 7, 2013 at 1 p.m. at the sitting of the Specialized
Council 010 of Higher Attestation Commission in Organic Chemistry functioning
in Scientific-Technological Centre of Organic and Pharmaceutical Chemistry of
National Academy of Science,
Republic of Armenia (26 Azatutyan ave., 0014 Yerevan)

Resume

The convenient method for the preparation of 4-hydroxymethyl pyrazoles has
been developed, based on the reduction of 4-formylpyrzoles. It was established that
during the distillation 1,3,5-trymethyl-4-hydroxymethyl pyrazole in contrary to
1-methyl-, 1,3-dimethyl-, 1,5-dimethyl-4-hydroxymethyl pyrazoles forms a
symmetrical ether. This fact was explained by the difference of the electron density
on the carbon atom of hydoxymethyl group.

It was shown for the first time, that the reaction of 1,3,5-trymethyl-4-hydroxy-
methyl pyrazole and thionyl chloride results the corresponding symmetrical ether
which, under the thermal treatment, converts to bispyrazolyl methane.

The competitive reactivity of pyrazole and phenyl groups in the molecule of
3,5-dimethyl-1-phenylpyrazole has been investigated. It was established that as a
result of bromination, acylation, formylation and chloromethylation reactions only
the corresponding 4-derivatives of the pyrazole were formed. The observed results
may be explained assuming that the sigma complex of pyrazole ring is more stable
by the influence of methyl groups than the sigma complex in phenyl group.

For obtaining of 1,3-dimethyl-5-bromo-,1,5-dimethyl-3-bromo-4-hydroxy-
methyl pyrazoles, the bromination reaction of 1,3-dimethyl-,1,5-dimethyl-4-
hydroxymethyl pyrazoles was studied. It was revealed, that in the water-alkaline
medium the substitution of hydroxymethyl group with bromine occurs.

It was found that during alkylation of aniline with 1,3,5-trimethyl-4-hydroxy-
methylpyrazole the elecrophilic substitution does not occur at the phenyl group.
Instead of C-alkylated products the N-alkylated product was isolated and
characterized.
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The alkylation of phenol with 1-hydroxymethyl-, 3-methyl-1-hydroxymethy-,
5-methyl-1-hydroxymethyl-, 3,5-dimethyl-1-hydroxymethyl pyrazoles occurs only
with 1-hydroxymethylpyrazole, resulting the C-alkylated product of phenol. It has
been established that the presence of electron donor substituent in pyrazole ring,
prevents the involvement of pyrazoles as alkylating agents.

It has been established that non-catalytic alkylation of aniline and benzylamine
with 1-hydroxymethyl pyrazole does not occur. 1,3,5-Trimethyl-4-hydoxymethyl
pyrazole in contrary to 1-hydroxymethyl pyrazole, acts as an alkylating agent
towards aniline, and as a formaldehyde donor towards benzyl amine.

The alkylation of pyrazole using ethylene chlorohydrines in liquid-liquid
system in water medium does not occur. We proposed to carry out the reaction
under solid-liquid system in dioxane medium where the yields of alkylation
products reached up to ~ 80 %.

Considering that the derivatives of 1-(2-hydoxymethyl)pyrazole do not undergo
formylation, we proposed the insertion of protective acetyl group, which allowed
the formation of target formyl derivatives.

The wound healing activity of the chitosan salt of 1-(2-hydoxyethyl)-3,5-
dimethyl-4-pyrazole carboxylic acid was investigated and it was showed that in
contrast to non modified chitosan it reveals more expressed wound healing activity.
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