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JloMmiHytOoul TEeHAEHIIi B PO3BUTKY OpraHiyHOi XiMmii TMOB’s3aHl 3
PO3pOOICHHIM METOJOJNOrli  CTPYKTYpPHOI Moaudikaii CUHTETUYHO
NEePCIEKTUBHUMHU (YHKI[IOHATPHUMH TpylnamMu 3a/iisi 3a0e3nedeHHs HalliiHOTO
HIATPYHTS CHCTEMHOTO BUBYCHHS 3aJIC)KHOCTI «CTPYKTypa-aKTHBHICTB». Tomy
CTBOPEHHSI HOBHX THIIIB O-TIIPOKCH(EHUT TMOXIAHUX M'ATH, IIEeCTH Ta
CEMUWICHHHUX TEeTePOIMKIIB SK KIIOYOBUX OO’€KTIB A  MOJAIBIINX
CUHTETHUYHHUX, CTPYKTYPHUX Ta OIOMEIUYHMX JOCIDKEHb €  HayKOBO
OOIPYHTOBAHOIO Ta aKTyaJIbHOIO MPOOJIEMOIO.

Panime na kadenpi ® ta TOP JIBH3 VIXTY O0yno po3pobieHo
ONHOCTAIMHUI MeTox CcuHTe3y mnoxiguux 4H(2H)-xpoMeH-4-iMiHIB(aMiHIB).
JIOCTYIHICTh TaHUX CHOJYK CTBOPUIIA YMOBH JUIsl BUBUCHHS 1X XIMIYHOI IPUPOAH
y MOBHIN Mipi.

BcranoBneno, 1o  peakmis — 4-amino-2H-(6eH30/g/)XpomMeH-2-1TieH)
MaJIOHAJIBJIET /1B MMPOXOAUTH 3 PO3KPUTTSAM MIPAHUIBHOTO IUKITY 10 MEXaH3MY J-
eK30-mpue-MKIi3allii 3 yTBOPEHHSM paHillle HEBIIOMUX O-T1IPOKCU(DEHITBHUX
noxinuux — 2-(1'H,2H-3,4'-numipason-5-un)denony(Hadrory). Jns BcTaHOBIECHHS
HaWOLIBIm TepeBakHOi Jokamizarii NH mporoniB B moxigaux 2-(1'H,2H-3,4'-
autmipaszon-S-im)denonax Oyno BHBYCHO TayToMepHi BiactuBocTi 2-(1'H,2H-3,4'-
IUTipa3on-5-im)peHony 3a JIOMOMOTOK KBAaHTOBO-XIMIYHMX pPO3pPaxyHKIB B
HaOmmxenH1 MP2/6-311++G(d,p). Ha ix ocHOB1 OyJi0 BCTaHOBJIEHO HEIUIONIMHHE
po3TallyBaHHs Mipa3oJibHUX UUKIIB. [lienpanbHuil KyT MDK (DEHOJbHUM Ta

Mipa3oJbHUMHU [UKJIaMU 3Ha4HO MeHmui (15.9-21.0°), mo nosCHIOETHCS



yTBOpeHHsIM BOoAHEBOro 3B’si3ky O—H:-*N abo O-:*H-N 3 1n0oBXKHUHOI0 3B’SI3KYy
1.82-1.83 A i 2.11 A BinnosigHo. 3Hauna MinnHicTs 38 sa3ky O—H- "N 3ymoBiIO€
oty crabuibHicTh N(2)-H Tayromepnoi ¢opmu, Ha Biaminy Big N(1)-H
dbopmu. [TonoxkeHHs IPOTOHY B PYroMy Mipa3oJIbHOMY KUIbLl MaiyKe HE BILIUBAE
Ha eHeprito crnoayku. Bizaemonis 4-amino-2H-(0eH30/g])XpoMeH-2-1TiIeH)
MaJOHAJBAETIB 3 HAJIMIIKOM TYaHIJUHY 3a Y4YacTl €KBIMOJBHOI KUIBKOCTI
METHJIATY HATPi0 MPU3BOAUTH A0 BIAMOBIIHUX O-T1APOKCU(PEHLT MOXiaHuX 2-(2,2'-
niamino-4,5'-6inipuaud-6-ut)dpenony 1 3-(2,2'-miamino-4,5'-ainipuMianH-6-11)-2-
Hadrony. [Ipunmyckaemo, 1m0 peakiis IpPOXOAUTh MO MEXaHI3MY HYKJICO(LILHOTO
npuegHanHs no  aromy — C-2 4-amino-2H-(6eH30/g/)xpoMeH-2-11i1eH)
MaJIOHAJTBJIET1/TIB, 3 MOJAJBIIUM YTBOPSHHIM MPOIYKTIB 6-eK30-mpue-IAKIIi3allii.

Peakmiss ~ gudopmin  moxigHoro  4-amiHO-2H-XpoMmMeHIB 3 1,4-
IUHYKJICODUIbHUM pEeareHToM, o-(QpeHUIeHANaMIiHOM, NMPOTIKAE€ 3 YTBOPEHHSIM 2-
(3H-1,5-6en3oaiazemnin-3-uigeH)-2H-xpoMeH-4-aMiny. He3pakaroun Ha 3HMKEHY
peaKkIiiHy  3JaTHICTh  anpAerimiHuX rpyn  (4-amiHo-2H-XpomeH-2-1UTi/1eH)
MaJIOHAJBJACTINY y TOPIBHSHHI 3 aJbJACTIIHUMHU TpylaMu, SKi HE CIPSDKEHI 3
€JIEKTPOHOIOHOPHUMH 3aMICHMKaMH, PeakKilis 3 JBOKPATHUM HAJUIMIIIKOM aHUTIHY
B MIPUCYTHOCTI KaTaJITUHYHOI KUTBKOCT1 JIbOJISTHOI OIITOBO1 KMCJIOTH MPHUBOJHUTH JI0
OCHOBH Mudda — 2-{(2E)-2-(peninimino)-1-[(E)-
(deHuTIMIHO ) METHI | THITUTIICH | -2 H-XpOoMeH-4-aMiHY.

HesBakaroum Ha HasSBHICTH JIITEPATypHUX JaHUX O PEIMKIi3allii XPOMOH-
4H-oHiB mij ai€r0 HyKIeo(UTbHUX peareHTiB, HEOOX1MHO MITKPECIUTH BIACYTHICTh
710 HAIIMX JOCITIKEHb 1H(hOpMAaIlii Mpo peakiiiHy 3AaTHICTh 4 H-XpoMeH-4-1MiHIB
y JIaHUX YMOBax. BpaxoByiouu pi3Hy €JIEeKTPOHETaTHBHICTH aTOMIB OKCHUICHY Ta
HITPOTeHY HEOOXIMHO Oyn0 BCTAHOBUTH, YM OyJ/ie BIUIMBATH HA Mepedir peakilii
3amira C=0 rpymnu y XxpoMOHOBOMY 11K Ha Tpymy C=NH.

[Moximai 4H-xpomeH-4-iMiHIB OyJ0 CHHTE30BaHO TMEpPErpynyBaHHSIM
reMmiHanbHuX 1,3-O€H30Kca3uHIB T Ji€l0 peareHTy BinbcMailepa-Xaaka
BrpoAoBxk 4 ronx 3a temmneparypu 80°C, sike padimie OyJl0 MPEACTaBICHO Ha

onHoMmy npukiaai. KirodoBoro cranmiero peakuii € eaekTpoduibHE PO3KPUTTS



OKCa3MHOBOI'O LHMKIY: TICis YTBOPEHHS NPOMDKHOI COJII  IMIZOUIXJIOPULY,
HENOJIJIeHa Mapa eJIEKTPOHIB aTOMy KHCHIO aTaKkye pPO3IyIIydy G -OpOiTallb
3B’s13Ky C-N, 1m0 mpu3BOAUTH IO PO3PUBY LBOr0 3B’SI3KY 1 YTBOPEHHIO CTIMKOIrO
MPOMDKHOTO OKCOHIMOBOro 10HYy. HasiBHICTh HITpOTrpyNnH B apUIBHOMY 3aMICHUKY
BUMarae 30UIBIICHHS 4Yacy peakiii 1o 6 rox Ta temneparypu ao 110°C uepes
BIUIUB HETaTUBHOTO ME30MEpPHOro eQeKTy HITpOrpynu Ha CTaOUIbHICTD
IPOMIKHOTO OKCOHIHOBOTO 10HY.

HasBHICTP aKTMBOBAHOTO TOJBIMHOTO 3B’SI3KY Y XpOMEHOBOMY ITHKIIi
J03BOJISIE  po3rsigatd moxiaHi 4H-xpoMeH-4-IMIHIB SIK  akientopu Mixaers.
B3aemopiero moximuux 4H-xpomeH-4-IMIHIB 3 TiIPa3UHTIAPATOM OTPUMAHO
ouikyBaHi 3amimeni (1H-mipazon-3-un)-peHonu. CTpykTypa CHHTE30BaHUX
CIOJIYK, SIKy MIATBEPJKEHO KOMIUIGKCOM CIIEKTpaIbHUX JIaHHUX, JO3BOJISIE
NPHUITYCTUTH, IO TPHPOAA JaHOT B3aeMOIl ayXe OJu3bKa JO pEIMKIi3amil
mudopMin moximHux 4-amiHo-2H-xpoMeHiB.

B3aemonis moxigaux 2-apun-4H-xpoMeH-4-iMiHIB 3 Tiocemikap0Oa3uaom 1
rizpasujaMu apOMaTUYHUX KHUCIIOT MPUBOJIUTH hi (o) YTBOPEHHS
o-rimpokcudenimmoximanx 1 H-mipaszon-1-kapborioamiaie 1 1H-mipa3zosn-5-
urgenonis. J[ys 10AaTKOBOTO MiATBEPIKEHHST OYIOBH MPOIYKTIB OyJIO 3alMCcaHo
crektpu rereposaepnoi kopensnii 'H-3C 3a meromamu HSQC i HMBC. 3a
nannmu  ekcriepuMenTiB. HMBC  criocrepiraeTbCss  HasIBHICTh  KpPOC-ITKIB Y
iaTepBani 178.9, 10.97 m.a., 1 164.0, 11.04m.1., 110 BKa3ye Ha B3a€EMOJIII0 aTOMY
KapOOHY TI0aMiITHOI TPYyMH 1 KapOOKCWIBHOI TPpynH 3 (GeHUIbHIUM MPOTOHOM. Taka
B3a€EMOJIISI TIOSICHIOETHCS YTBOPEHHSM BHYTPIIIHHOMOJIEKYJISIPHOTO BOJIHEBOTO
3B’SI3Ky MK MPOTOHOM O-T1APOKCHU(PEHUIHHOTO 3aMiCHUKA, a TaKOX TIOAMITHOI 1
KapOOKCWIIHHOI TPYIIH, IO CBIIYUTH TIPO JOCHUTH OJIM3bKE pO3TalTyBaHHS.

VY pesynbTati peaxiii 2-(4-aitpodenin)-4H-xpoMeH-4-1MiHy 3 TYaHITUHOM 3
XOpPOIIMM  BHXOJOM  OTpUMaHO  2-[2-amiHO-6-(4-HiTpodeHLT)nipuMiguH-4-
ut]penon.

Peakuiero  4H-xpoMeH-4-IMiHIB 3 1,4-nunykneopiniamu  —  o-

(deHUIeH1IaMIHOM 1 €TWJICH]1IaMIHOM, CUHT€30BaHO o-TiApokcudeHun noxiaui 1H-



1,5-6en3omiazeniny 1 1H-1,4-n1a3eniny.  XapakTepHOO  OCOOJUBICTIO
CHeKTpalibHUX JaHux noxigHux [H-1,5-06eH3onia3eniny nepeBakHa HasBHICTb
niiminHoi (3H) TayroMepHoi (opMH IpH JoJaBaHHI He3HayHOI KuibkocTi TMOO
KHUCIIOTH, TOAl, K y BUMNAAKY CIONYKH 2,4-aiizonpomniia-6-[2-(4-uitpodenin)-1H-
1,5-6en3omiazenin-4-ui]penony y JAMCO-ds cnoctepiraetbest eHaminHa (1H)
tayTomepHa (opma. CTpykTypy OeH3o0iaia3emiHiB Oyj0 MiATBEPKEHO JTaHUMU
PCI wna mnpuxmani cnoiayku 2-[2-(4-witpodenin)-1H-1,5-6en3oa1azenin-4-
ut]enomny.

VY Bunagky 4H-xpoMeH-4-1M1HIB, Ha BIIMIHY BiJl 3-(pOpMIUIXpOMOHIB, aTaka
TIPOKCUTIAMIHOM B aHAJIOTTYHMX YMOBax B1I0YyBa€eThCs HE MO aToMy kapOony C-2
XpPOMEHOBOTO LUKy, a 1o aroMy C-4. Piznuis y peakiiiiniii 3matnocti npu pH>7
MOSICHIOETHCSL OUTBIIOI0 TOJApU3aIi€l0 ToABIHHOTO 3B’s3Ky C-2—C-3 3aBusiku
BIUTUBY OiIBII €JICKTPOHETAaTHUBHOTO aTOMY KHCHIO, IO 1 TMOJICTHIYE aTaKy
TiIpoKCcUiIaMiHy 1Mo atoMmy KapOony C-2, Tomi SK B iMIHaxX JIMIIE CHJIbHI
HYKJI€O(D1TM MOKYTh aTaKyBaTH JIaHE MOJIOKEHHS.

Heo06xigHO BigMiTHTH, 1110 y BUNAJKY 2-(4-HiTpodeHnin)-4H-xpomeHn-4-iMiHy
1 6,8-niizonpomnin-2-(4-airpodenin)-4H-xpomen-4-iminy peakiris 3
MaJIOHOHITPHJIOM BIJOYBA€ThCA 3a y4acTi IMIHOTpynu O€3 BUKHAY MOJICKYJIH
aMOHIaKy 1 IPUBOAMIIA IO MPOAYKTIB pelHKiIizalii 2-aMiHO-6-(2-TiapokcudeHin)-
4-(4-1iTpoeHUT)HIKOTHHOHITPHITY i 2-amiHo-6-(2-rinpokcudenin-3,5-
niizonporniidenin)-4-(4-HiTpodeHiT ) HIKOTHHOHITPUTY, HA BIIMIHY BiJ MOXITHUX
4H-xpomoniB. Tomi gk peakiliss iMiHIB 0e€3 €JIEKTPOHOAKIIENTOPHOI TPYIU B
apWJIbHOMY 3aMICHHKY 3 MQJOHOHITPUIIOM B aHAJOTIYHMX YMOBax MpoTikama 6e3
PO3KPUTTSI XPOMEHOBOTO ITUKITY /10 IPOIYKTIB pueaHaHHs — 2-penin-4H-xpomeH-
4-1mizen) MaJIOHOHITPUITY i (6,8-ni13onponin-2-penun-4 H-xpomeH-4-
utinen)ManonoHiTpuiy. [IpoBenenHs gaHoi peakilii B OUTBIT )KOPCTKMX yMOBaxX He
3MiHSI0 11 HampsMok. HasBHICTE HITPOTPYNH B apHIIBHOMY 3aMIiCHHUKY CIPHSIE
akTHuBalii peakuii no aromy C-2 B imiHax. Peakuisa 4H-xpomen-4-iMiHIB 3 ecTepoM
I[IAaHOIITOBOI KWCIIOTH B aHAJOTIYHUX YMOBaxX MPOXOJHWTH BHUKIIOYHO MO aTOMY

kapOoHy C-4 XpOMEHOBOrO WHUKIY 3 YTBOPEHHSIM BIJIMOBIIHUX MPOIYKTIB —



etun(2E)-uian[2-(4-nitpodenin)-4 H-xpomeH-4-1i1i/IeH |alieTaTy 1 etun(2E)-

uiaH[6,8-aiizonponui-2-(4-aitpodenin)-4H-xpoMeH-4-11i1eH |aueTary.

Kuarwuosi cioBa: perukiizaiis, akientop Mixaens, (4-amiHo-2H-XpoMeH-
2-imiieH)ManoHanpaeriy, (4-amino-2H-0eH30/ g [xpomMeH-2-11i1eH ) MaTOHAIbIET 11,

4H-xpoMeH-4-1M1HU.



SUMMARY

Zahorulko SP Recycling of substituted chromenes under the action of
dinucleophiles. - Qualifying scientific work on the rights of the manuscript.
The dissertation on competition of a scientific degree of the doctor of

philosophy Ph.D on a specialty 102 - "Chemistry" - USCUCT, Dnipro, 2020.

The dominant trends in the development of organic chemistry are related to
the development of a methodology for structural modification by synthetically
promising functional groups to provide a reliable basis for the systematic study of
the structure-activity relationship. Therefore, the development of new types of o-
hydroxyphenyl derivatives of five, six and seven-membered heterocycles as key
objects for further synthetic, structural and biomedical research is a scientifically
sound and urgent problem.

Earlier, a one-stage method for the synthesis of 4H(2H)-chromen-4-imine
(amine) derivatives was developed at the Department of F and TOS of USCUCT.
The availability of these compounds has created the conditions for studying their
chemical nature to the fullest.

It was found that the reaction of 4-amino-2H-(benzo[g])chromen-2-
ylidene)malonaldehyde takes place with the disclosure of the pyranyl cycle by the
mechanism of 5-exo-trig-cyclization with the formation of previously unknown o-
hydroxyphenyl derivatives-2-(1'H,2H-3,4'-dipyrazol-5-yl)phenol(naphthol). To
establish the most preferred localization of NH protons in derivatives of 2-(1'H,2H-
3,4'-dipyrazol-5-yl)phenols, the tautomeric properties of 2-(1'H,2H-3.4'-
dipyrazole) were studied using quantum chemical calculations in the
approximation MP2/6-31++G(d,p). Based on them, the non-planar arrangement of
pyrazole cycles was established. The dihedral angle between the phenolic and
pyrazole cycles is much smaller (15.9-21.0 °), which is explained by the formation

of a hydrogen bond O — H ¢*¢ N or O ¢+« H — N with a bond length of 1.82—1.83 A



and 2.11 A in accordance. The high strength of the O — H +e+ N bond results in
greater stability of the N (2) —H tautomeric form, in contrast to the N (1) —H form.
The position of the proton in the second pyrazole ring has almost no effect on the
energy of the compound. The interaction of 4-amino-2H-(benzo[g])chromen-2-
ylidene)malonaldehyde with an excess of guanidine with the participation of an
equimolar amount of sodium methylate leads to the corresponding o-
hydroxyphenyl derivatives of 2-(2,2'-diamino-4,5 '-bipyridin-6-yl)phenol and 3-
(2,2'-diamino-4,5'-dipyrimidin-6-yl)-2-naphthol. It is assumed that the reaction
takes place by the mechanism of nucleophilic attachment on the C-2 atom of 4-
amino-2H- (benzo[g](chromen-2-ylidene) malonaldehyde), with the subsequent
formation of 6-exo-trig-cyclization products.

The reaction of dipformyl derivative of 4-amino-2H-chromenes with 1,4-
dinucleophilic reagent, o-phenylenediamine, proceeds with the formation of 2-(3H-
1,5-benzodiazepin-3-ylidene)-2H-chromen-4-amine. Despite the reduced reactivity
of aldehyde groups of (4-amino-2H-chromen-2-ylidene)malonaldehyde compared
to that are not conjugated to electron-donating substituents, the reaction with a
double excess of aniline in the presence of a catalytic amount of glacial acetic acid
leads Shiff base — 2-{(2E)-2-(phenylimino)-1-[(E)-
(phenylimino)methyl]ethylilidene } -2H-chromen-4-amine.

Despite the availability of literature data on the recycling of chromon-4H-
ones under the action of nucleophilic reagents, it is necessary to emphasize the lack
of information in our studies on the reactivity of 4H-chromen-4-imines under these
conditions. Given the different electronegativity of oxygen and nitrogen atoms, it
was necessary to determine whether the course of the reaction will be affected by
the replacement of the group C=0 in chromone cycle by the group C=NH.

Derivatives of 4H-chromene-4-imines were synthesized by rearrangement of
heminal 1,3-benzoxazines under the action of Vilsmeier-Haak reagent for 4 h at a
temperature of 80°C, which was previously presented in one example. The key
stage of the reaction is the electrophilic opening of the oxazine ring: after the

formation of the intermediate salt of imidoyl chloride, an unshared pair of electrons



of the oxygen atom attacks the loosening c*-orbital of the C-N bond, which leads
to rupture of this bond and formation of stable intermediate oxonium. The presence
of a nitro group in the aryl substituent requires an increase in the reaction time to 6
h and a temperature of up to 110°C due to the effect of the negative mesomeric
effect of the nitro group on the stability of the intermediate oxonium ion.

The presence of an activated double bond in the chromene ring allows us to
consider 4H-chromene-4-imine derivatives as Michael acceptors. The interaction
of 4H-chromene-4-imine derivatives with hydrazine hydrate yields the expected
substituted (1H-pyrazol-3-yl)-phenols. The structure of the synthesized
compounds, which is confirmed by a set of spectral data, suggests that the nature
of this interaction is very close to the recycling of deformyl derivatives of 4-amino-
2H-chromenes.

The interaction of 2-aryl-4H-chromene-4-imine derivatives  with
thiosemicarbazide and aromatic acid hydrazides leads to the formation of o-
hydroxyphenyl derivatives 1H-pyrazole-1-carbothioamides and SH-pyrazole-il-
phenols. To further confirm the structure of the products, the spectra of
heteronuclear correlation 'H-'3C were recorded by HSQC and HMBC methods.
According to HMBC experiments, the presence of cross-peaks in the range of
178.9, 1097 ppm, and 164.0, 11.04 ppm is observed, which indicates the
interaction of the carbon atom of the thioamide group and the carboxyl group with
the phenyl proton. This interaction is explained by the formation of an
intramolecular hydrogen bond between the proton of the o-hydroxyphenyl
substituent, as well as the thioamide and carboxyl groups, which indicates a fairly
close location.

The reaction of 2-(4-nitrophenyl)-4H-chromen-4-imine with guanidine in
good yield gave 2-[2-amino-6-(4-nitrophenyl)pyrimidin-4-yl]phenol.

Reaction of 4H-chromene-4-imines  with  1,4-dinucleophiles —
o-phenylenediamine and ethylenediamine, synthesized o-hydroxyphenyl
derivatives of 1H-1,5-benzodiazepine and 1H-1,4-diazepine. A characteristic

feature of the spectral data of 1H-1,5-benzodiazepine derivatives 1is the



predominant presence of the diimine (3H) tautomeric form with the addition of a
small amount of TFA acid, whereas in the case of the compound 2,4-diisopropyl-6-
[2- (4-nitrophenyl)-1H-1,5-benzodiazepin-4-yl] phenol in DMSO-d¢ has an
enamine (1H) tautomeric form. The structure of benzodiazepines was confirmed by
X-ray data on the example of the compound 2-[2-(4-nitrophenyl)-1H-1,5-
benzodiazepin-4-yl]phenol.

In the case of 4H-chromene-4-imines, in contrast to 3-formylchromones, the
attack with hydroxylamine under similar conditions occurs not on the carbon atom
C-2 of the chromene ring, but on the atom C-4. The difference in reactivity at pH>
7 1s due to the greater polarization of the double bond C-2 — C-3 due to the
influence of a more electronegative oxygen atom, which facilitates the attack of
hydroxylamine on the carbon atom C-2, whereas in imines only strong
nucleophiles can attack this provision.

It should be noted that in the case of 2-(4-nitrophenyl)-4H-chromen-4-imine
and 6,8-diisopropyl-2-(4-nitrophenyl)-4H-chromen-4-imine, the reaction with
malononitrile occurs with the participation of the imino group without the release
of ammonia molecules and led to the recycling products of 2-amino-6-(2-
hydroxyphenyl)-4-  (4-nitrophenyl)  nicotinonitrile —and 2-amino-6- (2-
hydroxyphenyl-3,5-diisopropylphenyl)-4-  (4-nitrophenyl) nicotinonitrile, in
contrast to derivatives of 4H-chromones. Whereas the reaction of imines without
an electron-withdrawing group in an aryl substituent with malononitrile under
similar conditions proceeded without disclosing the chromene ring to the addition
products - 2-phenyl-4H-chromen-4-ylidene) malononitrile and (6,8-diisopropyl-2-
phenyl-4H)-chromen-4-ylidene) malononitrile. Carrying out this reaction in
harsher conditions does not change its direction. The presence of a nitro group in
the aryl substituent promotes the activation of the reaction on the C-2 atom in
imines. The reaction of 4H-chromene-4-imines with a cyanoacetic acid ester under
similar conditions takes place exclusively on the carbon atom C-4 of the chromene

ring with the formation of the corresponding products - ethyl (2E)-cyan [2-(4-



nitrophenyl)-4H-chromene-4-ylidene]acetate and ethyl (2E)-cyan[6,8-diisopropyl-
2-(4-nitrophenyl)-4H-chromen-4-ylidene]acetate.

Key words: rearrangement, Michael acceptor, (4-amino-2H-chromen-2-
ylidene)malonaldehyde, (4-amino-2H-benzo[g]chromen-2-ylidene)malonaldehyde,

4H-chromene-4-imines.



