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Hccneoosano nosedenue npou3soonsvix kuciomol Menvopyma - 5-(R)6enzunuden-2,2-oume-
mun-1,3-0uokcan-4,6-0uono6, WUPOKO U36eCMHOI CUHMEMUYECKOU Naam@opmbl, ¢ MOHO - U Ouasa-
HyK1eogunamu (CONAHOKUCABLL 2UOPOKCUNAMUH, MUOCEMUKapOa3uo, suopazun-zuopam). Bzaumooeii-
cmeue peazeHmoeg nPoeooOUIU 8 YKCYCHOU KUCIome 6 MOAbHOM coomnouienuu 1:1 npu memnepamype 75 °C
6 meueHnue 6-8 u, pe3yIbmMamom 4ezo AGUINUCH APOMAMUYECKUE OKCUMBbL, MUOCEMUKAPOA30HbL U 2UOpa-
3onbl. Cunmes (E)-4-xnopoenszanvookcuma, (E)-N-(4-numpobenzunuden)2uopoxcuiammonuii xiopuoa,
(E)-2-(4-xnop)- u (E)-2-(4-numpobensunuoen)zuopazun-1-kapoomuoamudos, eposimmuo, conpoeotcoa-
emcsa 603HuUKHOgenuem f-aodykma Muxaina ¢ nocnedyrwuwyum omuiennenuem Kuciomst Menvopyma.
B3aumooeiicmeue numpoo6en3unudeHOuOKCaHOuoOna ¢ 2UOPa3uH-2uOpamom npoucxooum ¢ 00pa3oeanu-
em cmecu (E)-N-(4-numpobenzunuoen)auemozuopazuoa, (E)-(4-numpobenzunuoen)zuopasuna u aue-
mama nocneonezo ¢ coomuowienuu 17:3:1, ycmanoenennom no unmezpanibHOl UHMEHCUGHOCHU CU2-
nanoe ¢ cnekmpe “H SIMP (011 X10p6en3unudeHOuoKcanouona coomHouwenue aHaioZudHuiX npooyK-
moe cocmaeuno 6:2:1). Ilokazano, umo 6 npouecce peakyuu amaxa u3yuaemvlx cyocmpamos ocy-
UleCmeIAemca 08yMA MOJIEKYNaAMU CUOPAZUHA HO APUTTUOEHOB0OMY (IpazMeHmy U KapooKCUAbHOIL Zpynne
PAcKpbleutezoca OUOKCAH06020 yukaa Kuciomsl Menvopyma. /lanee npoucxooum pekoHOeHcauus uH-
mepmeouamos ¢ oopazoeanuem UOpPazoHoe u auemuazcuopasudos. Ilocneonue ezaumooeiicmeyiom c
apoMamuiecKumMu anb0ecuoamu, 603HUKAIOWUMU 8 OAHHBIX YCA0GUAX 8 Pe3)ibmane pempo-peaKkyuu
Knesenazena cyocmpamos, ¢ noayuenuem maxcopuvix npooykmos cmecei - (E)-N-(4-xnop)- unu (E)-N-
(4-numpoobensunuoen)auemozuopazuoos. Taxum o0pazom, ¢ blOPAHHBIX YCIOUAX 6 OMIUUUE OM PAC-
HPOCMPAHEHHO20 MEXAHUIMA, NPEOCMAB/IEHHO20 8 NePUOOUYECKOll neuamu, He HAbIv0aemca oopaszo-
eéanue N-zemepoyuknuueckux cucmem. Cmpoenue noayueHHbIX cOeOUHeHull ROOMEEPICOeHO HA OCHO-
sanuu dannvix *H, *C AMP CHEKMPOCKOnUU, a maKice 3j1eMeHmnoz20 ananusa. /Ina donee nadeiicnoi
udenmupukayuu cuzHan06 NPOOYKmMoe - KOMNOHEHMOE cmeceil - UCHOIb308AHbl MAKIHCE MEMOObl 08Y-
MEPHOIL 2emepoadepHoll Koppenauuonnoi cnekmpockonuu (HSQC).

KaroueBble caoBa: OcH3mIMACH-2,2-numeTii-1,3-110kcan-4,6-110H, Kuciora Menbapyma, OKCHM,
THOCEMHKap0Oa30H, THIPA30H
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The behavior of some derivatives of Meldrum's acid, namely, 5-(R)benzylidene-2,2-
dimethyl-1,3-dioxane-4,6-diones (a well-known synthetic platform) was studied with mono- and
biazanucleophiles (hydrochloric hydroxylamine, thiosemicarbazide, hydrazine hydrate). The re-
action of the reagents was carried out in acetic acid in a 1:1 molar ratio at 75 °C for 6-8 h, which
resulted in aromatic oximes, thiosemicarbazones and hydrazones. The synthesis of (E)-4-
chlorobenzaldoxime, (E)-N-(4-nitrobenzylidene) hydroxylammonium chloride, (E)-2-(4-chloro)-
and (E)-2-(4-nitrobenzylidene) hydrazine-1-carbothioamides is probably accompanied by the
formation of the Michael g-adduct with the subsequent elimination of Meldrum's acid. The inter-
action of nitrobenzylidene dioxanedione with hydrazine hydrate occurs to form a mixture of (E)-
N-(4-nitrobenzylidene) acetohydrazide, (E)-(4-nitrobenzylidene) hydrazine and acetate of the lat-
ter in a ratio of 17:3:1, found from the integral signal intensity in the *H NMR spectrum (the ra-
tio of similar products was 6:2:1 for chlorobenzylidene dioxanedione). It has been shown that
during the reaction the studied substrates are attacked by two hydrazine molecules at the aryli-
dene fragment and the carboxyl group of the opened dioxane cycle of Meldrum's acid. Further,
the intermediates are recondensed to form hydrazones and acetylhydrazides. The latters interact
with the aromatic aldehydes arising under these conditions as a result of the Knoevenagel retro-
reaction of the substrates, with the formation of major products, mixtures of (E)-N-(4-chloro)- or
(E)-N-(4-nitrobenzylidene) acetohydrazides. Thus, under the selected conditions, in contrast to
the common mechanism presented in the periodicals, no formation of N-heterocyclic systems is
observed. The structure of the compounds obtained was confirmed on the basis of *H, *C NMR
spectroscopy data, as well as elemental analysis. Methods of two-dimensional heteronuclear cor-
relation spectroscopy (HSQC) were also used for more reliable identification of the signals of the

products (the components of mixtures).

Key words: benzylidene-2,2-dimethyl-1,3-dioxane-4,6-dione, Meldrum acid, oxime, thiosemicarbazone,

hydrazone

BBEJJEHUE

B psiny coenuHeHHH, TOCTPOSHHBIX C y4aCTHEM
(parmMenTa KuCIOTH MeJbpyma, OONBIION UHTEpEC
npezactaBsitor  5-(R)6enswmaen-2,2-qumetn-1,3-1u-
okcaH-4,6-11MOHBI, KOTOpBIE 00J1a1al0T POTUBOMAIIS-
pUIiHO#, aHTHOKCHAAHTHOHN [1], aHTUMHUKPOOHOU aK-
THUBHOCTSIMU [2], a Takxke SABISIOTCS HHTHOMTOpaMHU
arperaiu TpoMOouuToB [3]. AHaNU3 NAaHHBIX MEpU-
OJIMYECKON MEeYaTH CBUICTENbCTBYET, YTO OCHOBHAsS
4yacTh paboT MOCBsIeHa UX peakiusMm ¢ C-Hykieo-
¢bunamu [4, 5], B To Bpems kak N-Hykiieobuiam ye-
JIGHO MeHbIle BHUMaHus [6, 7]. B cBsi3u ¢ aTHM pas-
paboTKka mpenapaTuBHBIX METOJOB CHHTE3a IOJIH-
GYHKIMOHAIBHBIX TPOU3BOAHBIX 5-(R)0eH3mnumeH-
2,2-mumernii-1,3-nuokcad-4,6-1MOHOB CBsA3aHA C HC-
CIICZIOBAaHMEM IOBEICHHUS UX B PEAKIHAX C MOHO- U
Ounazanykieoduiamu.
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METOAUKA SKCIIEPUMEHTA

Crnekrpsl 'H, BC SIMP, HSQC 3anucansl B
CDCls, C3DgO, C2D60S na ciektpometpe Varian 400
npu Temnepatype 25 °C [400 MI'y (*H) u 100 MI'n
(*C)], Buyrpennnii crangapt — TMC. DieMeHTHbIH
aHaJIM3 [IPOBOAMIIM Ha aHaim3arope Vario Micro Cube.

B3aumopeiictBue 5-(R)0en3uimaen-2,2-nume-
THiI-1,3-1uokcan-4,6-1uoHoB ¢ N-HYKJI€0(UIbLHBIMI
pearenTaMu. B KoHWYeckyro KoiOy, CHaOXEHHYIO
00paTHBIM XOJOIMILHUKOM, TIoMemarT 0,72 MMOiIb
cyocrpara la (1b) u pearenra (COMSTHOKMCIBIA TH-
POKCHIIAMUH, THOCEMUKapOa3u, THPa3UH-THIPAT) B
15 M nengaHOW YKCYCHOW KHCIOTBI. PeakIMoHHYyIO
CMECh HarpeBarOT MPH MOCTOSHHOM IMEPEMEIINBAHUN
B Teuenue 6-8 4 mpu 75 °C. 1o okoHUaHHMU peakIu
PACTBOPHUTENh YHApUBAIOT HA BO3AyXE, MPOMBIBAIOT
BOJOH M CyIlIarT.
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(E)-4-xnopoen3aabaokcum (2). Berxon 0,1 T
(37%), KpuCTAIUTMYECKOE BEIIECTBO JKEITOTO IIBETA.
Cnextp *H SIMP (CDCls, 8, m.a., J, I'n): 7,35, 7,37
(2H, n., Ph, J 8,0), 7,50, 7,52 (2H, a., Ph, J 8,0), 7,69
(*H, ym. c., OH), 8,10 (1H, c., CH=N). Cnextp *C SIMP
(CDCls, 6, m.p.): C3*° (128,17), C?® (129,04), C*
(136,90), C* (130,48), CH=N (149,27). Haiineno, %:
C 53,66; H 3,66; N 8,90. C;HsCINO. Brruucneno, %:
C 54,04; H 3,89; N 9,00. T. . 100-101 °C [8].
(E)-N-(4-HuTpo6eH3manaeH)ruaApoKCcHIaM-
monuii xjopua (3). Berxox 0,09 r (33%), kpucrai-
JUYECKOE BEIIECTBO KenToro 1Beta. CrekTp 'H AMP
(C3De0, 8, m.a., J, T'm): 7,90, 7,91 (2H, a., Ph, J 7,2),
8,15 (1H, ym. c., N*H), 8,26, 8,28 (2H, ., Ph, J 7,2),
8,31 (1H, c., CH=N), 10,98 (1H, c., OH). Cnextp *C
SAMP (C3DgO, 8, m.z1.): C® (123,51), C° (123,80), C?
(127,42), C5 (127,66), C* (129,76), C' (138,59),
CH=N" (146,92). Haiineno, %: C 41,87; H 3,17, N
13,63. C7H;CIN2Os. Beruncneno, %: C 41,50; H 3,48;
N 13,83. T. 1. 101-102 °C.
(E)-2-(4-nurpoben3unaeH)ruapa3ud-1-kap-
oormoamua (4). Beixon 0,1 r (98%), kpucramuinye-
ckoe BemecTBo xentoro nsera. Cnexktp ‘H SIMP
(CsD6O, 0, M., J, Tm): 7,66 (2H, ym. c., NH), 8,09,
8,11 (2H, x., Ph, J 8,0), 8,25, 8,27 (2H, a., Ph, J 8,0),
8,28 (1H, c., CH=N), 10,70 (1H, y. c., NH). Criextp
BC SAMP (C3sDgO, 8, m.m): C3° (123,77), C2®
(127,99), CH=N (139,71), C! (140,73), C* (148,28),
C=S (180,10). Haiineno, %: C 42,29; H 3,67; N
24,68; S 13,93. CgHsN4O,S. Breruucaeno, %: C 42,85;
H 3,60; N 24,99; S 14,30. T. mur. 215-216 °C [9].
(E)-2-(4-x10pOeH3u/IMAeH)ruipasus-1-kapoo-
THoamux (5). Berxog 0,1 T (98%), xpucrammniyeckoe
BEILECTBO KOpUYHEBOro uBeTa. CHektp H sMP
(C:D60S, 6, m.., J, T'r): 7,41, 7,43 (2H, #., Ph, J 8,0),
7,78, 7,80 (2H, n., Ph, J 8,0), 8,02 u 8,17 (2H, 2c.,
NH2), 7,99 (1H, c., CH=N), 11,43 (1H, c., NH).
Crnektp ¥C SIMP (C:D60S, 6, m.n.): C>5 (129,17),
C26 (129,36), C! (133,46), C* (134,76), CH=N
(141,54), C=S (178,37). Haitmeno, %: C 44,89; H
3,73; N 19,52; S 14,93. CgHsCINsS. Brruucneno, %:
C44,97,H 3,77, N 19,67; S 15,00. T. 1. 195-196 °C [9].
(E)-N-(4-HuTpo0eH3uIu/1eH)aleTorupasujg
(6), (E)-(4-nutpodensumuaen)ruapasuu (7a) u (E)-
2-(4-uuTpoden3uanaen)ruapasuanym-1 aperar (7).
CymmapHusiii Berxof npoxykTtoB 0,1 T (71%), cmech
senroro usera. Cnexrp *H SIMP (C3Dg0, 8, m.n., J, '),
6: 2,29 (3H, c., CHs), 7,97, 7,99 (2H, n., Ph, J 8,0),
8,16 (1H, c., CH=N), 8,28, 8,30 (2H, ., Ph, J 8,0),
10,46 (1H, ymr. c., NH); 7a, 7b: 2,73-2,91 (3H, c.,
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CHy), 3,74 (2H, ym1. c., NH»), 7,64, 7,66 (4H, x., Ph, J
8,0), 8,16, 8,18 (4H, n., Ph, J 8,0), 8,41 (1H, c.,
CH=N), 10,78 (3H, ym. c., N*Hs). Cnextp *C SIMP
(C3DeO, 6, m.1.), 6: CH3 (19,54), C*5 (123,88), C*®
(127,50), CH=N (139,88), C! (140,95), C* (149,04),
C=0 (171,72); 7a, 7h: CH3 (39,08), C3° (123,25), C*°
(128,99), CH=N (143,08), C! (146,83), C* (151,52),
C=0 (171,72). Cmextp HSQC, 6: 8,16/139,88,
2,29/19,54; 7a, 7b: 2,73-2,91/39,08; 8,41/143,08.

(E)-N-(4-x10p0eH3uinaeH)aneToruapasun
(8), (E)-(4-xaopoensumnaen)ruapasun (9a) u (E)-2-
(4-xmopoem3mnaen)ruapasunuym-1 amerar (9b).
CymmMaphsiii Beixoq npoaykroB 0,1 t (75%), cMech
xopuunesoro nsera. Crekrp *H SIMP (CsDeO, 6, .., J,
I'm), 8: 2,25 (3H, c., CH3), 7,44, 7,46 (2H, n., Ph, J
8,0), 7,71, 7,73 (2H, a., Ph, J 8,0), 8,04 (1H, c.,
CH=N), 10,31 (1H, ymr. c., NH); 9a: 3,07 (2H, ymu. c.,
NHy), 7,18, 7,20 (2H, a., Ph, J 8,0), 7,30, 7,32 (2H,
1., Ph, J 8,0), 8,23 (1H, c., CH=N); 9b: 2,00 (3H, c.,
CHa), 7,53, 7,55 (2H, 1., Ph, J 8,0), 7,92, 7,94 (2H, n.,
Ph, J 8,0), 8,68 (1H, c., CH=N), 10,69 (3H, ym c.,
N*Hsz). Crnextp *C SIMP (C3DgO, §, m.1.), 8: CH3
(19,54), C3° (128,26), C?® (128.84), C* (129,98),
CH=N (141,19), C! (133,60), C=0 (171,89); 9a: C3°
(128,56), C?6 (128,76), C* (129,04), C* (134,74), CH=N
(144,36); 9b: CHs (20,97), C3° (127,46), C>° (128,47),
C' (131,39), C* (132,26), CH=N (160,70), C=0
(171,89). Cnextp HSQC, 8: 2,25/19,54, 8,04/141,19;
9a: 8,23/144,36; 9b: 2,00/20,97, 8,68/160,70.

PE3VIJIBTATBI 1 UX OBCYXJIEHUE

Hamu ocymiecteieno B3aumojeiictue 5-(4-
xJop)- u 5-(4-HuTpo)OeH3mwHAeH-2,2-1umeTi-1,3-
nuokcan-4,6-nuonoB (1a u 1b) ¢ takuMu GuUHYKIIEO-
(WIBHBIMU peareHTaMH, KaK COJSTHOKUCIBIA THUAPOK-
CHJIAMHH, THOCEeMHUKapOasuja, THAPAa3WH-THIPAT, B
pe3yJbTaTe KOTOPOrO MOJYYEeHBI apoMaTHYecKue OK-
cuMbl 2 u 3, THOCEMHKapOa30Hbl 4 U 5 ¢ BbIX0A0M 37,
33, 98 1 69% COOTBETCTBEHHO, a TAKXKE CMECH TUJIpa-
30HOB € MX NIPoU3BOIHBIMH (6-9D) (cxema).

YcraHoBIIEHO, UTO TIOCTIe BOSHHKHOBEHUS -aJ1-
aykTa Muxasnsg NpOMCXOTUT JHOO OTIICIUICHUE
(bparmMeHnTa KUCIOTH Menbapyma, Kak XOpOIIO yXO-
asieid rpynmel [10] (mns coeauuenuit 2-5), nmm6o
pPacKpbITHE JMOKCAHOBOTO IHKIA C 0OOpa3oBaHUEM
unrepmenuara 10 (must coequuennii 6-9b), koropsrit
B pe3yJibTaTe PEKOHJCHCAIMH JaeT MpoaykT 7a (9a)
(u B mocnenyromem cosb 7b (9b)) u rumpasun kuco-
Tl 11. [locnequmii pearupyeT ¢ apoOMaTHYECKUM ajlb-
JIETHIOM, KOTOPBIN, KaK u3BecTHO [11], MOXET BO3-
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Ar = 4-CIC¢H, (1a, 2, 5, 8, 9a, 9b); 4-NO,C¢H, (1b, 3, 4, 6, Ta, Tb); X = HCI (3).

Cxema

HUKHYTb B JAHHBIX YCJOBHUSIX B PE3YJIbTaTE€ PETPO-
peakunn KnHeBenarens apuinuaeHIPOU3BOIHBIX KHC-

70TeI MesbapyMa, ¢ MoaydeHneM coequaenus 6 (8).
H

Ar N l:Ar
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The

B ommune oT pacrpocTpaHeHHOr0 MEXaHH3Ma,
npecTaBieHHoro B [12], He HabromaeTcs o0pa3osa-
HHe N-TeTeponnKINIecKuX COeTMHEHHN.

CrexTpanbHble JaHHBIE IPOAYKTOB 2, 4-7a, 8
U 9a COOTBETCTBYIOT JuTepaTypHbiM. CHHTE3 TIO-
CIIEIHMX paHee OCYIIECTBISJICS peaKiueil COOTBET-
CTBYIOLIIMX apOMAaTHYECKHX ajbJIETHUIOB M HYKJIEO-
¢buapHbIX pearenToB [8, 13-17]. Coenunenus 3, 7b u
9b He M3BECTHBI, OXapaKTEPU30BAHbI HAMU METOIaMH
H, B¥C SIMP, nsymepnoii rereposimepuoii (HSQC)
KOPPEISALMOHHON CIIEKTPOCKOTIHH.
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