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11,12-dihydroquinazolino[3,2-c][2,3]benzodiazepin-14(6H)-ones, obtained by Pictet-Spengler reaction
of 3-amino-2-(3,4-dimetoxybenzyl)quinazoline-4(3H)-one with aliphatic or aromatic aldehydes, were
converted to the quinazolino[3,2-c][2,3]benzodiazepin-14(6H)-ones by oxidation.

The reaction of oxidation of 11,12-dihydroquinazolino[3,2-c][2,3]benzodiazepin-14(6H)-ones
with various oxidants was investigated. Potassium permanganate in methylene chloride in the
presence of catalytic amounts of 18-crown-6, and chromic anhydride in acetic acid were used as the
oxidants. The reaction of 11,12-dihydroquinazolino[3,2-c][2,3]benzodiazepin-14(6H)-one with
potassium permanganate gave quinazolino[3,2-c][2,3]benzodiazepin-14(6H)-one with 50 % yield. But
11-substituted 11,12-dihydroquinazolino[3,2-c][2,3]benzodiazepin-14(6H)-ones gave corresponding
products of oxidation with low yields and reaction proceeds incompletely. Reaction of 11-substituted
dihydrodiazepines with chromic anhydride in 50-70 % acetic acid gave corresponding diazepines with
moderate yield (30-50 %). The best yields of desired products were reached at the temperature not
above 30 °C. At the temperature above 30 °C, the further oxidation occurs with the destruction of the
diazepine cycle and yields of products are reduced. 7,12-Dihydro-
thieno[2',3":4,5]pyrimido[1,2-c][2,3]benzodiazepin-14(6H)-ones react similarly.

Structures of the synthesized compounds were confirmed by 'H and *C NMR and mass
spectra.

Key words: oxidation, potassium  permanganate, = chromic  anhydride,11,12-
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PEOJIOI'MYECKHUE XAPAKTEPUCTHUKHU IIOBEPXHOCTHBIX CJIOEB
HETUWJITPUMETUJIAMMOHUA BPOMUJIA HA TPAHUIIE PA3JIEJIA
BOJHBIN PACTBOP-BO3IYX

U3yyeHbl peoroauyeckue Xapakmepucmuku 108ePXHOCMHbIX croes
uemunmpumemusiaMmmMoHull 6pomuda (8s3Koyrnpyaue, yripyaue u 853KOCMHbIe) Ha epaHuue pa3sderna
800HbIl pacmeop-8030yX. YcmaHOo8/1eHO, Ymo codemaHue 8bICOKUX 3HadeHuli Modyris yrnpyeocmu u
duramayuoHHOU B8513KoCmu xapakmepu3yem [108EPXHOCMHbIE CIIOU  UemuimpumMemunaMmoHul
bpomuda Kak yripyaue HeHbFMOHOBCKUE M/1EHKU.

Knrodyeeble cnoea: uemunmpumemurnaMMmoHuli 6pomud, noeepxHocmHsble crou, [1AB,
AunamauyuoHHas peosioausl.

Ba)HbIM MCTOYHMKOM MHGOPMAaLMK O CTPYKTYpPE U CBOMCTBaX afCcopOLMOHHBIX
CnoeB MNOBEPXHOCTHO-akTMBHbIX Bewects ([MAB) gaBndawoTca aunataumMoOHHble
peoriormyeckne xapaktepucTukn. AgcopbumoHHble cnou [MAB xapakTepusyloTcs
onpegeneHHbIMM MeXaHU4yeckMMyM CBOMCTBaMW, Hambonee 3Ha4YMMbIMK U3 KOTOPbIX
ABNAITCA YNPYroctb M BA3KOCTb. JTU CBOMCTBA OOYCIOBMEHbI CNOCOOHOCTLIO
monekyn [1AB BsaumogencrtsoBaTb [Apyr C JApyrom 1 obpasosbiBaTb
CTPYKTYpUpPOBaHHble aacopbumoHHble crnom [1].
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B aton paboTe wu3yyeHbl peonornyeckune XapakTepUCTUKM MOBEPXHOCTHbIX
cnoesB katnoHHoro [MAB uetuntpumetunammonun 6pomnga (LUTAB) Ha rpaHuue
pasgena BOOHbIV pacTBOP-BO3AYX.

3KcnepumeHTaanaﬂ 4acTb

Ncnonbsosanu LUTAB co cteneHbo unctoThl Bbiwe 99% (SigmaUltra, Sigma-
Aldrich). Peonoruyeckne xapakTepuCTUKM MOBEPXHOCTHbIX crnoeB LITAB wuayyanm
MEeTOAOM AuraTaumoHHON peomeTpun (MeTod POpMbl OCUMNNMPYHOLWEN Kanmu) -
TeHsnomeTp PAT-2P SINTERFACE Technologies, Germany [2, 3].

N3mepann pgunatauynoHHbin Mogynb (MOAYNb BA3KOYMPYrocTHy, |E| MH/m).

3HayeHuns moayns ynpyroctu (E;), moayns Baskoctu (Ej) n gunartaumoHHON BA3KOCTH
(n,) paccuntbiBanu. Mexagy oTMMM napameTpaMmu CyLLECTBYIOT cneayloLmne

COOTHOLWeHuA [3, 4]:
[E|=E +iE,, E, =|E|cos¢,  E, =|EJsing, |E|=\E} + E}
E, =2nfM,, roe N, — AunaTtaumoHHas Bs3KocTb; f—yactoTa ocumnnsaumm kanmm, M.

O6cyxaeHue pe3ynbTaToB

Kak cnegyet u3 puc. 1, 3aBMCUMOCTU U3MEHEHUS MOOYNSA BA3KOYNPYroctn ot
koHueHTpaumn LITAB wumetoT BbipaxeHHbln Makcumym npu Cuyras = 0.01-0,05
MMOJSIb/I.
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Puc. 1. lameHeHne moayns BA3KOYNpPyroctu OT koHueHTpauun LUTAB npwu
aByx yactotax, f, 'u: 0.01 (1) n 0.1 (2).

OTO yKasblBaeT Ha oOpasoBaHMe MPOYHbIX MOBEPXHOCTHbIX crnoeB LITAB B
obnactn onpegeneHHbliXx KoHueHTpauwmn MAB B pacTBope, Korga MOBEPXHOCTHbIN
CNnon NpnbnuxaeTcs K HaCbILLEHMIO.

PesynbTatbl M3MepeHus pPeonormyeckux XapakTepucTuK ancopOUMOHHBIX
CNoeB UETUNTPUMETMIAMMOHUN BpomMmaa nokasanu, 4YTo BA3KOCTHas (MHMMas)
YacTb Moayns BA3koynpyrocTu (E;) HamHOro Hmxke, 4yem ero ynpyras (pearnbHas)
coctasnswowas, E; (puc. 2). Hactota ocumnnaumMm Kannu NpakTM4eckn He BNUSeT Ha
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yrnpyrme n BSA3KOCTHblE XapaKTepPUCTUKM MOBEpPXHOCTHbIX cnoesB LTAB. lNoatomy
MOHOMOMEKynsipHble crou, obpasoBaHHble LITAB, cnegyeTr OTHOCUMTb K YMpyrum

NOBEPXHOCTHbIM MNJ1eHKaM.
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Puc. 2. VaveHeHne wmopgynen ynpyroctw, E. (1, 2), n Baskoctn, E; (3, 4), ot
KoHueHTpaumun LUTAB npu yactote ocumnnauun 0.01 Ty (1n 3)mn 0.1y (2 4)

M3meHeHe gunataunoHHOM (MOBEPXHOCTHOM) BA3KOCTU OT KOHLUEHTpauuu
LUTAB cywecTBeHHO 3aBUCUT OT YacToTbl ocumnnsaumm kannm (puc. 3). MNMpn HU3Kon
yactote ocumnnaumi (v = 0.01 y) nameHeHne AunaTauMoOHHON BA3KOCTU HOCUT
9KCTpeMarnbHbIN XapakTep WU MMeeT BbIPaXEHHbIN MakCUMyM MNpPW KOHLEeHTpauuu
LITAB, conoctasumon ¢ Cyras Ha 3aBucumoctun E, = f(Cyras) — puc. 2. Npun BbiCOKOM
ckopoctn ocumnnauumn kannu (v = 0.1 'u) naMeHeHne gunaTtauuoHHOW BA3KOCTU

He3HaunTellbHbl.
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Puc. 3. 3aBucMmocTb gunaTauuMoHHOW BSA3KOCTM pacTBopoB LITAB OT KoHUeHTpauuu
npu Yactote ocumnnaumn 0.01 My (1) n 0.1 'y, (2)
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CoyeTaHne BbICOKMX 3HAYEHUW YNpyroctu W AvnaTtaumMoHHOW BHA3KOCTU B
6nu3kon obnactn koHueHTpaumn LUTAB (Cyuras = 0.01 mMmonb/n) xapaktepusyet
nosepxHocTHble cnou LITAB Ha rpaHuue pasgena BOAHLIM PacTBOP-BO3AYyX Kak
ynpyrme HeHbOTOHOBCKME MIEHKN.
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C.J. Xunbko PEOIJIOrYHI XAPAKTEPUCTUKI IMOBEPXHEBUX UIAPIB
LETINTPIMETIIAMMOHIA BPOMIQY HA MEXXI PO3I104151Y BOQHWUA PO3YUH-NOBITPS

Bus4eHo peornoeiyHi xapakmepucmuku nogepxHesux wapie yeminmpumemunamoHit bpomidy
- 8'A3KOMNPYKHI, NPYXXHi ma 8'a3Ki. BcmaHoeneHo, wo noedOHaHHsI 8UCOKUX 3Ha4YeHb MOOYIIs MPYXHOCMI
i QunamauyiiHoi 8'a3Kkocmi xapakmepu3ye MosepxHesi wapu uyeminmpumemusiamMoHit 6pomidy sk
MPYXXHI HEHBIOMOHIBCHKI M/1I8KU.

Knro4oei crnoea: ueminmpumemunamoHiti 6pomid, nosepxHesi wapu, AP, dunamauyitiHa
peorioeis.

S.L.Khil’ko RHEOLOGICAL CHARACTERISTICS OF SURFACE LAYERS
CETYLTRIMETHYLAMMONIUM BROMIDE AT THE INTERFACE OF AQUEOUS SOLUTION-AIR

Dilatation rheological properties of the surface layers of the surface-active agents (surfactants)
are due to the ability of the surfactant molecules interact with each other and form a structured
adsorbed layers. Adsorbed layers of surfactants characterized mechanical properties - elasticity and
viscosity.

In this paper were studied rheological characteristics of the surface layers of
cetyltrimethylammonium bromide (CTAB) - viscoelastic on the concentration of CTAB. The values of
elastic modulus, viscous modulus and dilatational viscosity were calculated. Rheological properties of
the surface layers of CTAB were studied by rheometry dilated (form method oscillating drops) -
Tensiometer PAT-2P SINTERFACE Technologies, Germany.

It was shown that the variation of the concentration of the viscoelastic modulus of CTAB have
a pronounced maximum at Ccras = 0.01-0,06 mmol/l, indicating the formation of stable surface layers
of CTAB at these concentrations.

It was found that the viscous (imaginary) part of the module viscoelasticity of adsorption layers
of cetyltrimethylammonium bromide is much lower than its elastic (real) component. In this case, the
oscillation frequency has almost no effect on the elastic and viscous characteristics of the surface
layers of CTAB.

Dilatational viscosity change is extreme in nature and has a pronounced maximum at Ccras =
0.01-0,05 mmol/l. The dependence of the change of dilated (surface) viscosity on the concentration of
CTAB depends strongly on the frequency of oscillation.

The results of research showed that the combination of high values modulus of elasticity and
viscosity characterizes dilated superficial layers of cetyltrimethylammonium bromide as a non-
Newtonian elastic film.

Key words: cetyltrimethylammonium bromide, surface layers, surfactants, rheology dilated.
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