ISSN 1728-2209 XIMIA. 1(51)/2015 ~61~

J1. TpuweHko, kaHA. XUM. Hayk, liudmyla.grishchenko@yandex.ua
KHY nmenu Tapaca LLleB4yeHko, KueB

KATAJIMTUYECKAA AKTUBHOCTb MOAN®ULIMPOBAHHOIO AKTUBUPOBAHHOIO YIJiA
B PEAKLUMUN OErMAPATALUUN HU3LWNX HACBILWEHHbIX CITUPTOB

lMposedeHo ModughuyuposaHue aKMuUeUPOBaHHO20 yaJisi KUCIOMHbLIMU 2pynnamMu U fosly4eHbl 2emepo2eHHbIe Kamanu3amopbl KUC/TOMHO-
OCHOBHbIX peakyuli. UccnedoeaHa kamanumu4ecKkasi aKmueHOCMb CUHME3UPO8aHHbIX Mamepuasnioe e peakyuu Aezudpamayuu 3musi08020 U
mMemusioe020 cnupmos. N3y4eHo enusiHue npedesapumesnibHol oKucumenbHol 06pabomku Ha akmueHocmb NoJslyYeHHbIX 06pa3yos.

Kntodeebie cniosa: akmusupoeaHHblii y2oiib, MOOughuyuposaHuUe No8epxHocmu, cynbgpuposaHue, decudpamayusi cnupmos

L. Grishchenko, PhD, liudmyla.grishchenko@yandex.ua
Taras Shevchenko National University of Kyiv, Kyiv

CATALYTIC ACTIVITY OF THE MODIFIED ACTIVATED CARBON
IN THE DEHYDRATION OF SIMPLE SATURATED ALCOHOLS

Modification of activated carbon was carried out and catalysts with strong acidic groups on the carbon surface were obtained. By means of
chemical analysis method and and thermographic analysis with IR registration of desorption products method concentration of acid groups of the
samples was determined and their thermodesorption proprties were investigated. Their catalytic properties in methanol and ethanol dehydration
were studied. It is shown that catalytic activity of the obtained samples in the dehydration reactions is determined by the concentration and thermal
stability of acidic groups on the surface. The most stable under conditions of dehydration are the samples containing phosphotungstic acid and
sulfopolystyrene. Preliminary oxidative treatment of activated carbon in case of supported sulfuric acid resulted in increase in catalytic activity
while using these samples in both reactions. For activated carbon modified with phosphotungstic acid preliminary oxidation leads to a decrease in
activity in ethanol and methanol dehydration while using samples pre-oxidized with hydrogen peroxide and to increase in activity for the samples
pre-oxidized with nitric acid. A comparative analysis of the catalytic activity of modified samples in the reaction of ethanol and methanol dehydra-
tion compared to their activity in isopropyl alcohol dehydration was conducted. It was established that since dehydration reaction of methyl and
ethyl alcohols proceeds at higher temperatures than the reaction of dehydration of isopropyl alcohol, the deactivation of the samples and reducing
their catalytic activity during the repeated use under the influence of the reaction medium and higher temperatures occurred. The most rapidly lose
their activity the samples modified with sulfuric acid, while the activity of the samples, modified with phosphotungstic acid and sulfopolystyrene
decreases less significantly. The sample obtained by treatment with sulfur vapors with subsequent oxidation with hydrogen peroxide in terms of

activity loss occupies an intermediate position.

Keywords: activated carbon, surface modification, sulfonation, alcohols dehydration.
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HOBUM METO[] CUHTE3Y CUCTEMMU 4H,10 H-NIPAHO[2,3-fIXPOMEH-4,10-A410HY

Po3pob6neHo Hosuli Memod cuHme3y cucmemu 4H,10H-nipaHo[2,3-f]xpomeH-4,10-0ioHy Ha ocHo8i yukii3ayii 8-(3-dumemunamiHo-2-

nporneHoin)-7-2iopokcu-4H-xpomeH-4-oHy 8 oymoeiti Kucsiomi.

Knro4yoei cnoea: 8-auemun-7-2i0poKcuxpoMoHu, 7-2idpokcu-8-(3-QumemurnamiHo-2-nporneHoin)xpoMoHu, duMemuriayemarsns oume-

muncgopmamidy, 4H,10H-nipaHo[2,3-fxpomeH-4,10-GioHu.

Bctyn. Cuctema 4H,10H-nipaHo[2,3-flxpomeH-4,10-aioHy
€ OCHOBOIO CTPYKTYpW CBITNOCTIlKMX >XOBTMX GapBHWKIB Ons
LLIOBKY apTpaKCWHy i HopapTpaKkcuHy, siki 6ynu Buginexi 3 poc-
nuH cimenctea 3nakoBux Arthraxon histidus Makino Ta
Miscantus tinctorius Hackel [1-4]. ToxigHi ujei cuctemm Bu-
SIBMIN BULLY CBITIIOCTIVKICTb 3@ NpUPOAHI aHanoru [5; 6], Oyru
3anpornoHoOBaHi B SIKOCTI piakUX Kpuctanis [7], BONOAiOTb aH-
TUanepridyHo akTMBHICTIO [8; 9]. BoHM € akTMBHMMKM NpOTU
€K30reHHoi anepriyHoi acTMu, CiIHHOT NMMXOMaHKU, KPOMUB'AHKM
Ta ayToiMMyHHMX xBopob [10] i 3anaTeHTOBaHi sik aHTUricTa-
MiHHi [11], aHTracTmMaTuuHi areHTn [12-14].

OnsanH  cuctemn 4H,10H-nipaHo[2,3-flxpomeH-4,10-
OIOHY MOXHa 34INCHUTM SK LUNAXOM OOHOYACHOTO aHerto-
BaHHS ABOX y-NIPOHOBMX Kineub A0 fapa GeHseHy, Tak i
LUMSIXOM aHemMBaHHSA y-NiPOHOBOrO LMKMY OO0 CUCTEMU
XpOMOHYy. [NepeBaroio Apyroro Migxody € MOXUBICTb oaep-
XaHHSA CUCTEMW 3 PI3HUMK 3aMiCHWKaMW B MiPOHOBUX LWK-
nax. Ans cuntesy cuctemu 4H,10H-nipaHo[2,3-flxpomeH-
4,10-gioHy, BUXoaa4YM 3 8-aumn-7-TigpOKCUXPOMOHIB, B Ii-
TepaTypi onucaHo ABa Lnaxu, nepwun — peakuis Kocta-
HelbKOro (B3aemopis 3 aHrigpygamu kucnot) [6, 15-17],
apyrmi — peakuia KnsnseHa (KoHOeHcauis 3 ecTtepamu
kapboHoBux kucnoT) [9].

Bigomo, o o-rigpokcnapuneHamiHOKeTOHW npy 06po6Li
pO3BEAEHVMM PO3YMHAMW MiHEPANbHUX KUCMOT LMKMi3y-
I0TbCS1 3 YTBOPEHHSM XPOMOHIB [18]. BBeOeHHs B L0 peak-
Lit0 EeHaMIHOKETOHHMX MOXiAHWUX, oJepXaHux 3 24-
AdiaueTnnpesopunHy Ta 2,4,6-TpuauetundnopornoumHy 3a

[onomorol gumeTtunaueTanto gumeTtundopmamigy npu-
BENO A0 YTBOpeHHsA cucteM 4H,6H-nipaHo[3,2-g]xpomeH-
4,6-gioHy Ta 4H,8H,12H-gunipaHo[2,3-f:2',3"-h]xpomeH-
4,8,12-tpmoHy, BignosigHo [19]. 3acTocyBaHHsA Takoro niag-
xo4y OO NOXigHWX 7-TiAPOKCUKYMapWHIB OO3BONUNO oAep-
xatn cuctemn 2H,6H-nipaHo[3,2-g]xpomMeH-2,6-aioHy Ta
2H,10H-nipaHo[2,3-f][xpomeH-2,10-gioHy [20].

MeToro uiei pobotn 6yB cuHTe3 cuctemu 4H,10H-
nipaHo[2,3-flxpomeH-4,10-gioHy (1) Ha OCHOBI MNOXigHMX
7-rigpoOKCMXPOMOHY eHaMiHOKETOHHUM MEeTOA0M.

[ns uporo, BUXOOAYM 3 7-aLETOKCUXPOMOHY 2 3a JomMo-
MOroto neperpynyBaHHs dpica 6yno cnHTesoBaHo 8-auetun-
7-riopOKCMXPOMOH 3, SKuUA NPU KUM'ATIHHI B TONyeHi 3 agnuve-
Tunauetanem gumetundopmamigy aae 8-(3-ammetnnamiHo-
2-nponeHoin)-7-rigpokcu-4H-xpomeH-4-oH 4. EHamiHOkeTOH
4 3i crnvpTtoBMM po3unHOM Xxropuay 3anisa (lll) ytBoproe
CMHbO-3ereHe 3abapBrneHHs Ha BigMiHy Big OpyHaTHOro
3abapBreHHs, sike pgae 8-aueTun-7-rigpoKCUXPOMOH 3.
B IY-cnekTpi eHamiHOKETOHY 4 MPUCYTHSA CUMbHa cMmyra no-
rnvHaHHa npn 1611 oM, Wwo siAnoBigae KapOOHinbHIN rpyni,
CYNpsKeHi 3 NoABiNHMM 3B'A3koM. B cnekTpi 'H SAMP ena-
MIHOKETOHY 4 NPUCYTHI CUrHanu NpOTOHIB OBOX HeeKBiBa-
NEHTHMX MeTunbHux rpyn npu 3,33 m.u. Ta 3,05 m.u., Bigno-
BiAHO, Oybretn ABOX onediHOBMX NPOTOHIB 3-(OuMeTun-
aMiHO)NPOMEHOINbHOro  yrpynyBaHHa npu 6,27 M4 Ta
8,15 M.4., BIiANOBIQHO, SIKi PO3LUENMIOTLCS 3 KOHCTAHTO
J=14,4 T'u. CuHrNeT rigpoKCUNbHOI rpynn 3HaxXoamuTbCs Npu
16,67 M.4. BHAcCNiAOK YTBOPEHHS BHYTPILLUHEOMOMNEKYNAPHO-
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ro BOOHEBOro 3B'A3Ky 3 kapboHinbHOW rpymow  3-
(AMMeTnNamiHO)NPOMNEHOINBLHOro YrpynyBaHHs, a BigTak BiH

AcO O. Me

B xopi po6otu 6yno 3HangeHo, Wo npu He4oBroTpMBa-
NIOMY KUM'ATIHHI cnonyku 4 B OLTOBIN KACMOTI BiAOyBaeTbCA
pobyposa y—nipoHoBoro kinbua no 3s'asky C(7)-C(8) xpo-
MOHOBOrO UMKy i yTBOptoeTbea 4H,10H-nipaHo[2,3-
flxpomen-4,10-gioH 1. Ha kopucTb TOro, wo Bigdynacs
LUMKnisauis 3a yyacTio rigpokcunbHoOi rpynu  Ta  3-
(AMMeTnnamiHo)NPONEHOINbHOro YrpynyBaHHSA 3 Bigwen-
NEeHHAM AnmMeTunamiHo-oparMeHTa CBiAYUTb BIACYTHICTb Y
cnektpi H AMP cnonyku 1 curHanis NpoOTOHIB BiANOBIGHNX
rpyn. Mpu ubomy curHanu npotoHie H-9 i H-8 3HaxoasTbes
npy 6,44 my. Ta 8,36 M.u., BIOMNOBIAHO, a iX KOHCTaHTa
CrniH-CNiHOBOI B3aemogii cTtaHoBuTb 5.2 U, WO cyTTEBO
Bipi3HAETbCSA BiA KOHCTAHTWU CriH-CMNIHOBOI B3aemogii Bia-
noBigHMx M onediHoBuX npoToHiB 3-(gum  eTun-
aMiHO)NPOMNEHOINBHOrO YrpynyBaHHS Y BUXIOHIN peyoBuHI 4
(14,4 Tu). B 14- CI'IeKTpI Cronyku 1 MICTUTbCS ABi CUIIbHI
cmyru npu 1659 cm” Ta 1636 cM™, siki BianoBiAaTL Kap-
OOHINBHMM rpynam OBOX Y- I'IIpOHOBVIX LUKITIB.

Takum 4uHOM, Buxogaum 3 8-(3-gumeTnnamiHo-2-
nponeHoin)-7-rigpokcn-4 H-xpomeH-4-oHy, Hamu 3anpono-
HOBaHWI NpenapaTuBHO NPOCTUN, eDEKTUBHUIN METOA, CUH-
Tesy cucremn 4H,10H-nipaHo[2,3-flxpomeH-4,10-aioHy,
AKNN XapaKTepu3yeTLCA AOCTATHLO BACOKAMM BMXOAAMM
3a BiZHOCHO M'SIKUX YMOB.

EkcnepumeHTanbHa 4yactuHa. Cnektpu AMP 'H 3a-
nucaHi Ha cnektpomeTpi Varian Mercury 400 (400 MI'w)
B IMCO-ds, BHyTpiWwHin ctaHgapt TMC, Y cnektpu — Ha
npunagi Perkin Elmer BX B KBr. Temnepatypu nnasneHHsi
BMMIpsiHi Ha ManorabapuTHOMY crocTepiranbHOMY CTOfi
Tuny Boetius 3i cnoctepiransHum npunagom PHMK 0.5
cipmun VEB Analytic.

8-AueTtun-7-rigpokcu-6-etun-2-meTnn-3-(4-
xnopodeHin)-4H-4-xpomeHoH  (3). Cymiw  3,57r
(10 mmonb) 7-aueTokcuxpoMoHy 2 i 2,00 r (15 mmonb)
©6€3BOHOrO Xropuay antoMiHilo HarpiBaTe 4O YTBOPEHHS
FOMOreHHOro PO34nHy, BUTPUMYIOTL npu 150°C 2 rog., o6-
pobnstoTb 100 Mn cymili consiHoT kucnoTtu i Bogn (4:1) Ta
3anuwalTb Ha HiY, BiAdinbTPOBYIOTh, CyllaTb, Nepekpuc-
TanisoByloTb 3 eTtaHony. Buxig 3,521 (99%). 5e36apBH|
kpuctanu, 1. nn. 182-183 °C (EtOH). Cnektp AMP H, 5,
M. 4. (J, Tu): 1,25 (3H, 1, J = 7,2, 6-CH2CH3), 2,39 (3H, c,
2-CH3), 2,72 (2H, k, J = 7,2, 6-CH>,CH3), 2,89 (3H, c,
COCHa), 7,27 (2H, a, J = 7,6, H-3', H-5"), 7,44 (2H, A,
J=17,6, H-2', H-6"), 8,01 (1H, c, H-5), 14,06 (1H, c, 7-OH).
IY cnekTp (KBr), v, em™: 1634, 1621 (C=0)). 3HanaeHo, %:
C 67,57; H 4,88; Cl 10,09. CxH17CIO4. Po3paxoBaHo, %:
C 67,33; H 4,80; Cl 9,94.

7-Tippokcu-8-(3-aumeTnnamiHo-2-nponeHoin)-6-eTun-
2-meTnn-3-(4-xnopodeHin)-4H-4-xpomeHoH (4). [lo posun-
Hy 1,07 r (3 mmonb) 8-auetun-7-rigpokcmxpomoHy 3 B 30 mMn

AlCl,

3MilleHmn y cnabke none Ha 2,61 M.4. BiQHOCHO cCUHrneTa
OH-rpynu 8-aueTtnn-7-rigpoKcnxpomMoHy 3.

Cl

TonyeHy gogatoTb 0,41 (4 MMonb) AuMeTunaueTano anMe-
Tundopmamigy, kun'atate S rog. BiadinbTpoByoTe oca, Lo
yTBOpMBCH, cywatb. Buxig 0,91r (74%) XoBTi KpucTanu,
T. nn. 275-276 °C (tonyeH). Cnektp AMP H, 5, M. u. (J, Tw):
1,14 (3H, 1, J=7,2, 6-CH2CHa), 2,32 (3H, c, 2-CH3), 2,62 (2H,
K, J=7,21, 6-CH>CHa), 3,05 (3H, ¢, NCHj3, 3,33 (3H, ¢, NCHj,
6,27 (1H, g, J = 14,4, CHNMey), 7,32 (2H, g, J= 9,6, H-3', H-
5", 7,50 (2H, g, J=9,6, H-2', H-6'), 7,83 (1H, ¢, H-5), 8,15
(1H, g, —144 COCH), 16,67 (1H, ¢, 7-OH). 4 cnekTp
(KBr), v, cm™: 1640, 1611 (C=0). 3HaiineHo, %: C 67,06; H
5,62; Cl 8,66, N 3,22. CxH2CINO4. PospaxoBaHo, %: C
67,07; H 5,38; Cl 8,61; N 3,40.
6-ETun-2-metun-3-(4-xnopodexin)-4H,10H-nipaHo[2,3-
fixpomeH-4,10-gioH (1). PosumH 0,41 r (1 mmonb) 7-rigpo-
Kcn-8-(3-aAumeTnnamiHo-2-nponeHoin)-6-etun-2-metun-3-
(4-xnopodpeHin)-4H-4-xpomeHoHy (3) B 10 MmN OLTOBOI KUC-
notun knn'atatb 20 xB, BiadiNbTPOBYOTL 0Cad, WO YTBOPUB-
Cs, MPOMMBAIOTb METaHOMNOM, MNepeKpUCTanioByloTb 3
AcOH. Buxig 0,3 1 (82%). 5936apBH| Kpuctanu, T. nn. 297-
298 °C (AcOH). Cnektp SIMP 'H, &, m. u. (J, 'u): 1,25 (3H, T,
J=17,2, 6-CH,CHg), 2,32 (3H, c, 2-CH3), 2,88 (2H, k, J=7,2,
6-CH.CHs), 6,44 (1H, g, J= 5,2, H-9), 7,36 (2H, o, J= 7,6,
H-3', H-5"), 7,51 (2H, g, J = 7,6, H-2', H-6"), 817(1H ¢, H-5),
8,36 (1H, g, J= 5,2, H-8). |4 cnextp (KBr), v, oM 1659,
1636 (C=0). 3HarnigeHo, %: C 68,49; H 4,30; CI 9,57.
C21H15ClO4. Po3paxoBaHo, %: C 68,77; H 4,12; Cl 9,67.
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HOBbIN METO[l CUHTE3A CUCTEMbI 4H,10H-NUPAHO[2,3-fIXPOMEH-4,10-0UOHA

Pa3zpabomaH Hoebili memod cuHme3a cucmembi 4H,10H-nupaHo[2,3-flxpomeH-4,10-OuoHa Ha ocHoee Yuknizayuu 8-(3-OumemusiaMuHo-2-
nponeHourn)-7-2uépokcu-4H-xpomeH-4-oHa 8 yKcycHoU Kucsiome.

Knroveebie cnoea: 8-ayemursn-7-2uGpOKCUXPOMOHBI, 7-2udpPoKcu-8-(3-OuMemusiaMuHo-2-MPOoNeHOUS)XPOMOHLI, duMemunayemans dumemurt-
¢popmamuda, 4H,10H-nupaHo[2,3-f]xpomeH-4,10-0UOHbI.
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A NOVEL METOD OF SYNTHESIS OF THE 4H,10H-PYRANO[2,3-ffCHROMEN-4,10-DIONE SYSTEM

A simple and efficient method for the synthesis of 4H,10H-pyrano[2,3-flchromen-4,10-dione system, which is characterized by rather high yields
on relatively mild conditions was offered. Design of that system has been carried out by annelation of y-pirone cycle to chromone core. 4H,10H-
Pyrano[2,3-flchromen-4,10-dione system was elaborated using 8-(3-dimethylamino-2-propenoyl)-7-hydroxy-4H-chromen-4-one cyclization in acetic
acid. The starting enaminoketone derivative was synthesized in two stages from 7-acetoxychromone. 3-(4-Chlorophenyl)-6-ethyl-2-methyl-4-oxo-4H-
7-chromenyl acetate was converted into 8-acetyl-3-(4-chlorophenyl)-6-ethyl-7-hydroxy-2-methyl-4H-4-chromenone by Frice rearrangement. Subse-
quent heating of the latter with N,N-dimethylformamide dimethyl acetal in toluene gave the desired 3-(4-chlorophenyl)-8-(3-dimethylamino-2-
propenoyl)-6-ethyl-7-hydroxy-4H-chromen-4-one. The advantage of such approach is the ability to obtain biopotent systems with different substitu-
ents in pyrone cycles, that will contribute to the search for new biologically active compounds. The structures of synthesized compounds have
been assigned on the basis of analytical and spectra data.

Key words: 8-acethyl-7-hydroxychromones, 8-(3-dimethylamino-2-propenoyl)-7-hydroxychromones, N,N-dimethylformamide dimethyl acetal,

4H,10Hpyrano[2,3-flchromen-4,10-diones.
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FEATURES OF THE a-AZAHETARYL-2-HYDROXYACETOPHENONES REACTION
WITH CHLOROACETYL CHLORIDE

The reaction of a-azolyl-2-hydroxyacetophenones with chloroacetyl chloride in acetonitrile in the presence of pyridine resulted in 2-
chloromethyl-3-azolylchromones, while both the a-(2-pyridyl) and a-(2-quinolyl) derivatives formed the products of the subsequent
intramolecular cyclization with annelation of indolizine or pyrroloquinoline ring to the chromone core.

Key words: acylation, intramolecular cyclization, a-azahetaryl-2-hydroxyacetophenones, 3-azolyl-2-chloromethyl-7-hydroxy-4H-
chromen-4-ones, 12H-chromeno([3,2-ajindolizin-12-ones, 7H-chromeno[3',2":3,4]pyrrolo[1,2-aJquinolin-7-ones.

Introduction. Isoflavones are naturally occurring
products that possess a wide spectrum of biological activity
[1]. 3-Hetarylchromones, heterocyclic analogs of natural
isoflavones, are known for their inflammatory, antiviral,
anabolic, analeptic, hypoglycemic and hypolipidemic
activities [2]. a-Azahetaryl-2-hydroxyacetophenones are
the key precursors for  the synthesis of
3-azahetarylchromones. We have previously reported that
a-azahetaryl-2-hydroxyacetophenones underwent acylation,
followed by cyclization with acetic anhydride, trifluoroacetic
anhydride and ethoxalyl chloride to give 2-substituted
3-azahetarylchromones [3]. Treatment of a-aryl-2-
hydroxyacetophenones with chloroacetic anhydride gave
2-chloromethyl chromones [4].

As part of our ongoing interest in the synthesis of the new
3-azahetarylchromones and to extend our earliar work on
acylation of a-azahetaryl-2-hydroxyacetophenones, the
compounds 1.1a-1.10f were treated with the excess of
chloroacetyl chloride in acetonitrile in the presence of pyridine.
Formation of 3-azolyl-7-chloroacetyl-2-
chloromethylchromones 2.1a-2.6d from a-azolyl-2-
hydroxyacetophenones 1.1a-1.6d occurs smoothly in 37-60 %
yields. The 'H NMR spectra of products 2.1a-2.6d revealed
the resonances of two methylene groups at 4.65-4.68 ppm
(CICH,CO) and 5.10-5.58 ppm (2-CICH3) correspondingly.

Next we progressed on to elaboration of the hydrolysis of
chloroacetates 2.1a-2.6d to provide 3-azolyl-2-chloromethyl-7-
hydroxychromones 3.1a-3.6d. As expected, the 'H NMR

spectra of compounds 3.1a-3.6d showed disappearance of
the signal at 4.65-4.68 ppm of the starting material, while
2-CICH; signal remained intact. Finally, a new singlet at
10.77-10.96 ppm was assigned to the 7-OH group.

In contrast with a-azolyl derivatives, both the a-(2-
pyridyl) (1.7e-1.9e) and a-(2-quinolyl) (1.10f) derivatives
were found to form the products of the subsequent
intramolecular cyclization with annelation of indolizine or
pyrroloquinoline ring to the chromone core. This was
confirmed by the presence of the characteristic signal of H6
at 7.70-7.80 ppm in the 'H NMR spectra of the products
4.1e-4.3e and H13 at 7.88 ppm in the spectrum of the
product 6f. Hydrolysis of compounds 4.1e, 4.2e with 5 %
NaOH afforded the 9-OH derivatives 5.1e, 5.2e.

In conclusion we have reported that the resultant
structures in reaction of a-azahetaryl-2-
hydroxyacetophenone with chloroacetyl chloride relied
upon the structure of heterocycle in starting material.

Experimental part. Reaction progress and identity of
obtained compounds were monitored by TLC on Merc 60
Fas4 silica gel plates using CHCI3-MeOH (9:1) system.
NMR spectra were recorded on Mercury-400 spectrometer
(spectrometer frequency for H: 400 MHz) from DMSO-ds
and CDClIs solns. The TMS signal was used as an internal
standart. Elemental analyses for C, H, and N were
performed using Perkin-Elmer C, H, N Analyser.

Compounds 2.1a, 2.2a, 2.4b, 2.5¢, 3.1a, 3.2a and 3.4b
were synthesized according to a procedure reported in the
literature [5-7].
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