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AnHoTanus. B pamkax ucciaenoBaHus peakHOHHOW CHOCOOHOCTH M CBOMCTB YaCTUYHO I'MIPUPOBAaHHBIX KOH-
JICHCUPOBAHHBIX aS-TPHA3HHOB MIPOBEICHO UCCIICA0BAHIE MAPIIPYTa PEaKIiu 4-MeTwI-3-To3ui-8-penmn-1,4-
quruaponupasono[S,1-c][1,2,4]tpuazuna u 2-xmop-N-(4-merokcudenun)aneramuna ¢ cpeae KrCO3-N,N-
mumetmidopmamun (AMDPA) ¢ ucnonp3oBanuem merona BOXKX-MC B coueranuu ¢ YO neTeKTHpOBaHHEM
Ha ripubope Agilent Technologies 1260 infinity ¢ macc-gerexktopom Agilent 6230 TOF LC/MS. IHomy4enst
MHTETPUPOBAHHBIC CKAHWPOBAHHBIE XPOMATOIPaMMBI ITOJTHOTO HOHHOT'O TOKA PEaKIIMOHHBIX CMecel cpasy Ho-
CJIe CMEIICHHUS PeareHToB, a Takoke Ha 5, 10 u 20 MuHyTaX npoTeKaHus Mpolecca, Ha OCHOBE KOTOPBIX MPOU3-
BOJMJIACH MHTEPIIPETALMsI CUTHAJIOB IO IPEIBAPUTENILHO PACCUMTAHHBIM MaccaM B BHJE MOJIEKYJISPHBIX
1oHOB ¢ [M+H]" HCXOIHBIX U TEOPETHUYECKH MPEIIOIAraeMbIX HHTEPMEANATOB H 00pa3yIOIINXCs BELIECTB.
JlononuurenbHast CTpyKTypHast HASHTU(UKALNS TPOYKTOB PEaKIHH OCYIIECTBIISIACh METOJAMU TOHKOCIION-
HoOM xpomarorpaduu ¢ Y ®-nerektuposannem, SIMP-cniekrpockormu (Ha siapax *C u 'H, B Tom uucne ¢ uc-
MOJIF30BAHNEM HX JIBYMEpHbIX Koppensaimit), MK-cnexrpockonnu. OOHapykeHO, YTO MPU B3aUMOACHCTBUH
HCXOJHBIX KOMIIOHEHTOB pean3yeTcs ABa OCHOBHBIX HAIPABJICHUS IPEBPALICHUH, NMPUBOISIIINX K PA3HBIM
MeperpynmupoBKaM as-TPHA3HHOBOTO KOJbIIa. IIpenMyIecTBeHHOE HalpaB/IeHHe PEaKIUU CBOJUTCS K Kac-
KaJIHOMY TIPOIIECCY, B XOZIe KOTOPOT'O IIPOUCXOANT IOCTPOCHNE KOHJCHCHPOBAHHOTO MUPUMHIHHOBOTO IIUKJIA
¢ oOpa3zoBaHueM (pyHKINOHAIBHO 3aMEIIEHHOT0 Mipa3oo| 1,5-amupumuanna. J[pyrum HanpaBiIeHHEM peak-
UM SIBJISIETCS CY’KEHUE @S-TPUa3MHOBOTO IMKJIa ¢ 00pa3oBaHNEM IPON3BOIHOTO UMHAa30uo[ 1,2-b]nupasona.
YCTaHOBIIEHO TaK)Xe, YTO JUIUTENEHOE KUISTYCHNE PEAaKIIMOHHON CMECH HeXeJaTesIbHO, TaK KaK MPUBOANT K
00pa30BaHMIO MPOIYKTOB (OpMUIIMpOBaHHA 3a cueT npumeneHuss IM®A B kadecTBe pactBopuTens. Takum
00pa3oM, B X0/1e MPOBEICHNS UCCIIE0BaHNS yCTAHOBIICHBI KIIFOUSBbIE MHTEPMEINAThl PEeakiuy (B 4aCTHOCTH,
2-((4-dpennn-1-(1-mmanostmn)- 1 H-nmupazon-5-mi)UMHHO)-N-(4-MeToKcH(eHIT)aneTaMul) 1 MOOOYHBIE TPO-
JIYKTHI (TPUIUKINYIECKHIE TPOM3BOIHBIE TTHPa30io[ 1,5-a]mupumuno[5,4-d|mupumuauna-4(1 H)-oHoB, QyHKIIH-
OHAJILHO 3aMeNIeHHBIH uMuIa3010[ 1,2-b]nupason); ObutH 000paHbl ONTUMAIBHBIE YCIIOBUS MPOBEACHUS
nporecca. [IpeacTaBieHHBIN B CTaThe MOAXO MOXKET MCTIOIB30BaTHCS MPH pa3paboTKe METOJOB CHHTE3a H
JIOKa3aTeNnbCTBA MEXaHU3Ma MIPOTEKAHNS PEAKINi B X0/1€ TIOCTPOCHHUS HOBBIX (PYHKIIMOHAIBHBIX MaTEPHUAIOB
(JlekapCTBEHHBIX MPETapaToB, KpacuTeneH, GpryopeceHTHRIX 30H/0B | T.J.) Ha OCHOBE KOHIEHCHPOBAHHBIX
AS-TPUA3MHOBBIX M MTUPUMHUIMHOBBIX CHCTEM.
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Chromatographic-mass spectrometric study of the reaction pathway
of 4-methyl-8-phenyl-3-tosyl-1,4-dihydropyrazolo|[5,1-c][1,2,4]triazine
with 2-chloro-N-(4-methoxyphenyl)acetamide
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Abstract. As part of a study of the reactivity and properties of partially hydrogenated condensed as-triazines,
a study of the reaction route between 4-methyl-3-tosyl-8-phenyl-1,4-dihydropyrazolo[5,1-c][1,2,4]triazine and
2-chloro-N-(4-methoxyphenyl)acetamide in a K>COs3-N,N-dimethylformamide (DMF) medium was carried
out using the HPLC-MS method in combination with UV detection on an Agilent Technologies 1260 infinity
instrument with an Agilent 6230 TOF LC/MS mass detector. Integrated scanned chromatograms of the total
ion current of the reaction mixtures were obtained immediately after mixing the reagents, as well as at 5, 10,
and 20 minutes of the process. These chromatograms were used to interpret the signals based on pre-calculated
masses in the form of molecular ions with [M+H]" of the starting and theoretically expected intermediates and
the resulting substances. Additional structural identification of the reaction products was performed using thin-
layer chromatography with UV detection, NMR spectroscopy (on '*C and 'H nuclei, including using their two-
dimensional correlations), and IR spectroscopy. It was found that the interaction of the starting components
involves two main pathways of transformations leading to different rearrangements of the as-triazine ring. The
preferred pathway of the reaction is reduced to a cascade process, during which a condensed pyrimidine ring
is constructed with the formation of a functionally substituted pyrazolo[1,5-a]pyrimidine. Another direction of
the reaction is as-triazine ring contraction with the formation of an imidazolo[1,2-b]pyrazole derivative. It was
also found that prolonged heating of the reaction mixture is undesirable, since it leads to the formation of
formylation products due to the use of DMF as a solvent. Thus, in the course of the study, the key reaction
intermediates (in particular, 2-((1-(1-cyanoethyl)-4-phenyl-1H-pyrazol-5-yl)imino)-N-(4-methoxyphenyl)ac-
etamide) and by-products (tricyclic derivatives of pyrazolo[1,5-a]pyrimido[5,4-d]|pyrimidin-4(1H)-ones, func-
tionally substituted imidazolo[1,2-b]pyrazole) were identified; optimal process conditions were selected. The
approach presented in the article can be used in the development of methods for the synthesis and proof of the
reaction mechanism during the construction of new functional materials (drugs, dyes, fluorescent probes, etc.)
based on condensed as-triazine and pyrimidine systems.

Keywords: 1,4-dihydropyrazolo[5,1-c][1,2,4]triazines, 2-chloroacetanilides, rearrangement, reaction pathway
study, high-performance liquid chromatography, mass spectrometry.
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CaHHBIX B JIMTCPATYypPEC U YKE U3BCCTHBIX I'C-

BBenenue
TEPOLMKIIOB, IPUMEHSAEMBIX B KaUECTBE JIe-

M3BECTHO, YTO MHOTHE I'€TEPOLMKINYE-
CKU€E CUCTEMEI ITOJ JIEMCTBUEM OCHOBAaHUU
MOTYT IOJIBEPIraTbCs PA3NIUUYHBIM MOJIEKY-
JSIPHBIM TeperpymnnupoBkam [1], mpuBos-
MMM K (QOPMHUPOBAHUIO HOBBIX CBs3eH
MEXJy 2J€EMEHTaMH MCXOJHOTO IHKJIHYe-
ckoro kapkaca. [Touck Takux Tpancpopma-
Uil TMO3BOJISIET pa3pabaTbiBaTh MEPCIEK-
TUBHBIE METO/IbI NOJIYYEHHsI paHEE HE OIU-

KapCTBEHHBIX MPENapaToB, KPACUTENEH, JIFO-
MuHOGOpOB U T.1. be3ycrnoBHbIN MHTEpeC
HccrieIoBaTeNiel B MOCIEAHUE JeCATHIIETHS
BBI3BIBAIOT CUCTEMBI, CO/IepIKalue pparmMeHt
as-tpuazuna [2]. C yqacTueM Takux COerHe-
HUIl OOHapy’>KeHbl HEKOTOPbIE HYKJICO(UITb-
HBIE TIEPErPYIITUPOBKU, COMPOBOKTAFOIINECS
pacuMpeHneM Wwin cykeHueM [3] uukia, 3a-
MBIKaHHEM HOBBIX KoJiell [4-6].
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Cxema 1. Cxema B3auMOJIEHCTBHS CYIb()OHMIITPON3BOAHBIX 1,4-muruapornmpasonols,1-
c][1,2,4]Tpra3uHOB C O-TAIOTCHAICTAHWIINAAMH B 3aBUCUMOCTH OT ITPUPOIBI pacTBOPUTEIS [8]
Scheme 1. Scheme of interaction of sulfonyl derivatives of 1,4-dihydropyrazoles[5,1-c][1,2,4]tri-
azines with a-haloacetanilides depending on the nature of the solvent [8]

B pamkax uccrnenoBaHusl CBOICTB KOH-
JICHCUPOBAHHBIX aS-TPUA3UHOB paHEe HaMU
OBLJIO OMKMCAHO OCYIIECTBICHHE YACTUYHOTO
BOCCTAHOBJIEHUS CYJIb(OHUIITPOU3BOIHBIX
nupazono[S,1-c][1,2,4]tpuazunos [7]. IIpo-
TYKTBl 3TOrO TPEBpAIlEeHUs Jajiee BBOJU-
JIUCH B PEAKILIUU C PA3TUYHBIMU TaJIOT€HITPO-
U3BOJHBIMU B YCJIOBHUSX OCHOBHOI'O KaTa-
Jv3a B MPUCYTCTBUU CyXoro morama [8].
[Tpu 3TOM OBLIO YCTAaHOBJIEHO, YTO HAIIpaB-
JIEHUE MPOTEKAHUS TAKUX PEAKLIUN 3aBHUCUT
OT IpUpobl pacTBopuTens. Tak, B ciydae
IIPUMEHEHUS OTHOCUTEIIBHO HH3KOKUIISA-
IIET0  alleTOHUTPWIA  peaKkIuu  3-Me-
3uI1/T03U-1,4-nuruaponupaszono|S,1-
c][1,2,4]Tpra3uHOB C TaJIOTeHAIKAHAMU U Ol
TaJIOTeHUIaMH TIPOU3BOIHBIX KapOOHOBBIX
KHCJIOT U KETOHOB MPOTEKAJIN CEIEKTUBHO C
00pa30BaHUEM MCKIIOYUTEIBHO MPOIYKTOB
anKuInpoBaHus o atomy N1 auruaporpu-
a3MHOBOrO Kojblla. B ciydae ucnomnb3oBa-
HUs cucteMbl notam-JIM®A B peakiusx ¢
TEMHU >K€ HUCXOJHBIMH KOMIIOHEHTaMHu B
OOJIBIIMHCTBE IPUMEPOB MPOXOJIUIO OCMO-
JIEHUE PEaKLMOHHOM CMECH, OJIHAKO B CIy-
yae BBEJACHUS B PEAKIUU 2-XJI0paleTaHUuIH-
JIOB HEOKUJJAaHHO ObUIN BBIIENIEHBI KPUCTAI
JUYECKUE MPOAYKTHl — 3aMEIEHHbIE MUpa-
30110[ 1,5-a|nupumuuasl(Cxema 1)

Llenpto HacTosmIel pabOTHI SBISIIOCH
U3y4YeHHE MaplIpyTa peakuuu Ccyabdo-
HUJIIIPOU3BOIHBIX 1,4-quruaponupa-
3070(5,1-c][1,2,4]TpnazuHoB ¢ o-rajore-
Haueranunuaamu B cpeae KoCOs-JIM®PA c
ucnonb3oBanneM BIXX-MC, ycraHosie-
HUE OOOYHBIX MPOIYKTOB M MOAOOP OINTH-
MaJIbHBIX YCIOBUN MPOBEICHUS PEaKIIUU.

3KCHepI/IMeHTaJIbHaﬂ 4acTb

Ucxomuprii  4-metuii-3-to3ui-8-peHu-
1,4-nuruaponupasonolS,1-c][1,2,4]Tpuaszun
1 nony4eH mo MeToaUKE, ONMCAHHON paHee
[7], 2-xmop-N-(4-meTokcudeHm)aneTaMu/I
2 ObUI MOJIyyeH MO CTaHAAPTHON METOAMKE
U3 XJIOPYKCYCHOM KHUCIOTBI M apomaruye-
ckoro amuHa. B pabore ncnoiap3oBamch ad-
COJIFOTHPOBAHHBIE PACTBOPUTEIH.

Meroavka monydeHus 6-aMHUHO-7-Me-
Tui-N-(4-MeTokcudennn)-3-heHunnupa-
30710[ 1,5-a]nupumunH-5-kapOokcamuaa 3.
O06e3BOKeHHBII KapOoHAT Kanus (3 MMOJIb)
n 3.3 wmmonb 2-xmop-N-(4-merokcude-
HUJT)aleTaMuaa 100aBisian K pactBopy (3
MMoJIb) 4-MeTun-3-to3un-8-penui-1,4-nu-
ruaponupaszonolS,1-c][1,2,4]tpuasuna B 20
M1 gumetwidopmamuaa. PeakuuoHHyro
cMech HarpeBaiu npu temneparype 150°C B
tedeHune 20 MUH (X0 peaKkI1 KOHTPOJIUPO-
Banu ¢ momotipio TCX nu BOXX-MC). Pe-
aKLIMOHHYIO CMECh OXJIaKIaJIU, T00aBIsIIH
150 mi Bozbl, 0Opa3oBaBLIMiiCA OCaIOK OT-
(GUIBTPOBHIBAIIN, TPOMBIBAIN TEIUIOH BO-
noi (200 M) ¥ CymMIM NPU KOMHATHOU
temrneparype. [IpoayKT ouninamm MeToaoM
KOJIOHOYHON XpomaTorpaduu Ha CHUJIMKa-
reje, B KaueCTBE AJIIOCHTA HCIIOJIb30BAIN
xyiopodopM. OpaHKeBbI MOPOIIOK, T.TLI.
195-197°C (u3 i-PrOH-AcOH), Beixox 0,65
r (58 %). IMP 'H (500,13 MI'y, IMCO-ds)
o 2.73 (¢, 3H, OCH3), 3.78 (c, 3H, CHa),
5.99 (c, 2H, NH>»), 7.00 (at, J 9.03, J 3.42,
H, H-Ar), 7.23 (m, 1H, H-Ar), 7.45 (M, 2H,
H-Ar), 7.73 (a1, J9.0,J 3.4, 2H, H-Ar), 8.19
(ar, J 7.2,J 1.1, 2H, H-Ar), 8.63 (c, 1H, H
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Tabmuma 1. O6o6mennbie nanabie BOXKX-MC ucciienoBanus peakIMOHHBIX CMECeH
Table 1. Generalized data of HPLC-MS study of reaction mixtures

T
Bpew pe- R [MfH] ’ [Tnomans BemectBo/
aKIuy, Temneparypa, °C RT Haiineno/ k. % HHTepMEanaT
MUH. BBIUHCIICHO 0 p
200.0478
1.740 200.0473 35.67 2
367.1226
0 25 3.257 3671224 100 1
530.1859
3.900 530 1858 6.5 A
200.0477
1.720 200.0473 294 2
367.1228
5 80 3.257 3671224 100 1
530.1851
3.847 530 1858 48.54 A
374.1611
1.913 3741612 100 B
3.250 367.1226 7.05 1
367.1224
10 150 530.1857
3.840 530.1858 11.28 A
374.1621
4.733 3741618 2.66 3
374.1619
1.927 3721612 26.30 B
347.1503
2.210 347 1503 12.22 D
367.1228
20 150 3.280 3671224 26.56 1
412.1404
4.007 412.1405 11.2 E
374.1611
4.750 3721618 100 3

C-2), 10.49 (c, 1H, NH). IMP 13C (125,76
MIu, AMCO-ds) & 11.5 (CHs), 55.3
(OCH:), 109.6 (C-3), 114.0 (CHy), 122.3,
125.8, 128.7, 130.1, 130.5, 131.0, 132.0,
136.1, 137.8, 141.0, 156.2, 164.2 (C=0).

Haiimeno, m/z: 374.1614 [M+H]".
C21H19N507. Breruuciaeno, m/z: 374.1618
[M+H]".

SMP 'H u 3C cnektpsl Gbimu 3aperu-
CTpUpOBaHBl Ha cHekTpomerpe Bruker
DRX-500 (500.13 u 125.76 MI't cooTBeT-
cTBeHHO) B DMSO-ds ¢ BHyTpEHHUM CTaH-
maproMm TMS. KoHTpons peakiuum u 4u-
CTOTY CHHTE3MPOBAHHBIX COCIMHEHHUN KOH-
TponupoBanu MetoioM TCX Ha mIacTUHKaxX
Silica gel 60 F2s4 («Merck») ¢ ucnonp3oBa-
HUEM XJIOpoopMa, MeTaHOJIa WIH UX CMe-
ceil B KauecTBe 3JII0CHTa. XPOMaTOIPaMMbl

MIPOSBIISLIIN € TOMOIIIbI0 Y D-001ydenus, 00-
paOoTkoi mapamu Hoja WM HarpeBaHUEM
IJTACTUHKH.

B2XKX/MC ananu3 npoBoauics Ha Mpu-
6ope Agilent Technologies 1260 infinity c
Mmacc-fgerekropom  Agilent 6230 TOF
LC/MS (BpeMsimposieTHBIA AETEKTOpP Macc
BBICOTOTO pa3pelIeHts]), METOJl NOHU3ALUU
— nBoitHoe anekTpopacnbuienue (dual-ESI).
3anuch U perucTpanusi CUrHajIOB MPOBOJIH-
J1aCh B MOJIOKUTEIBHON MOJIPHOCTH; HEQY-
naifzep (N2) 20 psig, raz-ocymmrens (N2) 6
mi/mMuH, 325°C; nuama3oH OOHapy>KeHUus
Mmacc cocrasiseTr 50-2000 Janston. Hanps-
kenue Ha kanwuape 4.0 kB, ¢parmenta-
tope +191 B, ckummepe +66 B, OctRF 750
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Puc. 1. InTerpupoBaHHas ckaHMPOBaHHAs! XpOMaTOrpaMMa MOJTHOTO HOHHOTO TOKa PEaKLIMOHHOM cMecH
TI0CJIE CMEIINBAHMUS KOMIIOHEHTOB Ha XOJIOLY
Fig.1. Integrated scanned chromatogram of the total ion current of the reaction mixture after mixing the

components without heating
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Puc. 2. InTerpupoBaHHasi CKAHUPOBaHHAS XpOMATOrpaMMa TOJTHOTO HOHHOTO TOKA PEaKIHOHHON CMecH
TOCJIC HaIrpC€BaHUsA B TCUHCHUC 5 MHUHYT
Fig. 2. Integrated scanned chromatogram of the total ion current of the reaction mixture after heating for 5

minutes
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Puc. 3. nTerpupoBaHHasi CKAHUPOBAHHAS XpPOMATOrpaMMa TIOJTHOTO HOHHOTO TOKa PEaKIHOHHON CMecH
rocje HarpeBaHus B TedeHre 10 MUHYT (Hadano KUIEHUs)
Fig. 3. Integrated scanned chromatogram of the total ion current of the reaction mixture after heating for 10
minutes (the beginning of boiling)
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Puc. 4. nTerpupoBaHHas CKaHMPOBAHHAS XPOMATOTPaMMa TIOJTHOTO HOHHOTO TOKA PEaKIIMOHHOW CMecH
mocje HarpeBaHus B TedeHne 20 MUHYT

Fig. 4. Integrated scanned chromatogram of the total ion current of the reaction mixture after heating for 20
minutes

B. YcnoBus xpomarorpadupoBaHHs: KO-
nonka Poroshell 120 EC-C18 (4.6 x 50 mwm;
2.7 Mxm). I'panuenTHOE A5MIOMpOBaHUE: ale-
touutpuwi/Bona (0.1% MypaBbUHON KHC-

JI0TBI); cKOpocTh noToka 0.4 cv’/mun. Ipo-
rpaMMHOe o0ecreueHue st 00paboTKu pe-
3yJIbTaTOB MCCIIEIOBAHUU MassHunter
Workstation / Data Acquisition V.06.00.
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Temneparypsl IIaBIeHUS ONpPENENCHBl Ha
annapare Stuart SMP30.

O0cy:xnenne pe3yJibTaTOB

C uenbio U3ydeHus Mpolecca Mporeka-
HUS HOBOTO TUIIA IPEBPAILICHUS B KAUeCTBE
UCXOJHBIX KOMIIOHEHTOB B paboTe OBbLIH BbI-
Opanbl  4-metwi-3-to3mi-8-penu-1,4-nu-
ruaponupasono[S,1-c][1,2,4]tpuazun 1 c 2-
xyop-N-(4-metokcudenmn)aneramuy 2. B
KaueCcTBE PEeaKIIMOHHOW Cpe/ibl UCTIOIb30Ba-
nack cuctema KoCOs-JIM®DA.

Jlis moHMMaHusl MapuIpyTa B3auMOJIEH-
CTBUSI HaMU ObUT TIPOBEJICH aHAIN3 PEaKIIu-
OHHBIX CMeced ¢  HCIOJb30BAaHHEM
B2XX/MC ananu3za B coueranuu ¢ YO ne-
TeKTUpoBaHHEeM. VHTepIipeTanus CUrHaJIOB
IIPOM3BOMIIACH HA OCHOBE IIPEIBAPUTEIBHO
paccUMTaHHBIX MacC B BUJE MOJIEKYJISIPHBIX
noHoB ¢ [M+H]" BO3MOXHBIX HMCXOIHBIX,
MPOMEXKYTOUHBIX U OOpa3yroIIuxcs Be-
miecTB. [lomydeHHblE HHTETPUPOBAHHBIC
CKaHHUPOBAHHBIE XPOMATOTPAMMBbI TTOTHOTO
MOHHOTO TOKAa PEAKIMOHHBIX CMeced TMpe/-
CTaBJICHBI HA PUCYHKaX 1-4.

YcTaHOBIIEHO, YTO YKe IPU CMEUTUBAHUT
cyOCTpaTOB NpH KOMHATHOM TeMIiepaType
HAYMHAET MPOSBIATHCS MPOAYKT N-aJIKHIIN-
pOBaHUS AUTHUIPONHUPA30JIOTpUa3UHA (HH-
tepmeauat A, [M+H]"=530.1858) (pucyHok
1, Tabnuna 1). JlanpHeimmii HarpeB B Teue-
HUE 5 MUH (PUCYHOK 2) C IOBBIIIEHUEM TEM-
neparypbl peakunoHHoi cmecu g0 80 °C
OPUBOJMI K YBEIWYCHHIO KOHIICHTPAIUH
WHTEepMenaTa A ¥ CHIDKCHHIO KOHIIEHTpa-
[IUU HUCXOJTHBIX PEareHTOB 0€3 MOSBICHUS
MoOOYHBIX MPOoAYKTOB. OHAKO, KOT/1a peaK-
LIHOHHYI0 CMECh HarpeBajlii A0 TeMIlepa-
Typsbl 150 °C (uepe3 10 MuH OT Hayasa peak-
LMW, PUCYHOK 3), HA XpPOMAaTOrpaMMme Io-
MHUMO TIMKa TPOAyKTa N-aJKIIMPOBAHUS
(uaTepmenuar A), HaOmOAaIOCH 00pa3oBa-
HUE HOBBIX THKOB: TMPOIYKTa PACKPBITHS
1,4-nuruipo-as-Tpua3uHOBOro LHKIA (MH-
tepmemuar B, [M+H]"=374.1612) u npo-
JyKTa MEPErpyNIUPOBKHU (BEPOSITHO, Yepe3
HecTaOmIbHBIN uHTepMenuar C) — 3ame-
nieHHoro mnwupaszono[l,5-alnupumununa 3

(IM+H]'=374.1618, mapwpyT a). JlansHei-
UMM HarpeB pEakUMOHHOM CMECH IIpH
150°C (20 MuH OT HaYaJila peakIuu, PUCY-
HOK 4) mo3BoJWI 3a(UKCHPOBATh MAaKCH-
MaJbHBINA MUK IPOAYKTA peUUKIn3auuu 3 u
BBISIBUTH X0 TOOOYHBIX TIPOIECCOB ¢ 00pa-
30BaHHEM, OYEBHJIHO, MPOAYKTA CYKEHUS
IUKJIa — TMPOU3BOAHOrO uMHUAA300[1,2-
b]mupazona (Mapmpyt b, uHTepMenuar D ¢
[M+H]"=347.1503) u npoaykra IBOMHOIO
dbopmunupoBanuss N,N-aumetrundopmaMu-
JIOM paHee 00pa30BaBIIETOCS COSTUHEHNUS 3
(uarepmemuar E ¢ [M+H]'=412.1405).
HarpeBanue peakiiuOHHONM CMECH B TEUECHHE
6osee yem 20 MUHYT IPHUBEINO K 3HAYUTEIb-
HOMY YBEJIMYCHHIO KOJIWYECTBA MTOOOYHBIX
MPOJYKTOB, KOTOPBIE OBLJIO TPYIHO UACHTHU-
(bunpoBats.

3akaoueHune

C ucnonb3oBanueM meroga BOKX-MC
MIPOBEJICHO MCCIIEIOBaHUE MapIIpyTa peak-
uuu  4-metui-3-to3ui-8-henun-1,4-nurua-
ponupazono[5,1-c][1,2,4]tpuasuna u  2-
xy0p-N-(4-meTokcudeHun)aneramuaa c
cpeae KoCOs-IM®A. O6HapyeHO, uTO
MpU  B3aUMOJICHCTBUU HCXOTHBIX KOMIIO-
HEHTOB pEeaJu3yeTcs JIBa OCHOBHBIX IyTH,
MPUBOJIALINX K PA3HBIM MEPErPYyNIMUPOBKAM
as-TpuazuHoBOoro  koisbna.  [Ipeumyre-
CTBEHHOE HalpaBJICHUE PEAKIMU CBOJUTCS
K KacKaJHOMY TPOIIECCY, B XOJi€ KOTOPOTO
MPOUCXOAUT MOCTPOEHUE KOHJEHCHUPOBAH-
HOTO TUPUMHUAMHOBOTO IWKiIA. Jpyrum
HaIpaBJICHUEM PEaKIUU SBISIETCS CY>KEHUE
as-TpUa3uHOBOTO IHMKJIA C OOpa3oBaHUEM
MPOU3BOIHOTO MMHUAa30i0[1,2-b]nupazomna.
YcTaHoOBIEHO TaK)Ke, YTO JJIUTEITLHOE KHUTIS-
YEHUE PEAKIMOHHON CMECH HEXeNaTeIbHO,
TaK KaK MPUBOJIUT K 00pa30BAHHIO MPOIYK-
TOB ()OPMUITUPOBAHHSL.

Kongaukr uarepecon

ABTOpBI 3asIBJISIFOT, YTO y HUX HET W3-
BECTHBIX (PUHAHCOBBIX KOH(IMKTOB HHTEpE-
COB WIM JMYHBIX OTHOUIEHWH, KOTOpBIE
MorJid ObI TIOBJIMATH HAa padoOTy, MPEACTAB-
JICHHYIO B 9TOM CTaThE.
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