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Abstract: The method of the synthesis of unsaturated aromatic oxiranosilanes by interaction of trialkyl-
(aryl)-hydridesilanes with aromatic oxiranes of the acetylene series in the presence of catalyst (platinum-
hydrochloric acid) in a medium of absolute benzene (yield up to 82-85%) was developed and their properties
studied. It was showed that the addition reaction proceeded on a triple bond according to Farmer's rule
with the formation of trans-adducts and the maintenance of the oxirane ring. The composition and structure
of the obtained unsaturated aromatic oxiranosilanes were confirmed by IR and PMR spectra. It revealed that
the obtained unsaturated aromatic oxiranosilanes were highly reactive compounds and can undergo the
reaction with nucleophilic and electrophilic reagents.
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Introduction

The development of new fields of technique and technology and the use of thermostable
materials in technological processes put forward a task of creation of new thermostable materials
with valuable exploitation properties for science and industry. Among them, the element-organic
(Si, Ge, Sn) compounds are of great interest, allowing to obtain oligomers and polymers with high
thermal stability and petrol-resistance on their basis [1-3].

For continuation of the research and with the aim of synthesizing unsaturated aromatic
oxiranosilanes and oxiranosiloxanes [4-5] and revealing a comparative estimation of the chemical
activity of two reactive centers — the acetylene bond and the oxirane ring — and for clarification of
the structural directionality, the addition reaction of trialkyl(aryl) hydridesilanes to 3-phenyl-1-
methyl-1-glycidyloxyprop-2-ane in the presence of platinum-hydrochloric acid according to the
scheme has been examined as follows:
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Results and discussion

From the analysis of literature materials [5,6] one can expect the above-mentioned reaction
behavior proceed along the oxirane ring. The presence of this ring in the epoxysilane spectrum is
confirmed by the availability of frequency in the field of 3060 cm™ belonging to the valence
vibrations of the CH; group of the oxirane ring in the spectrum of adducts (11-V111). Consequently,
the triorganosilanes are joined to the investigated oxirano-olefins exclusively on C=C bond, and the
oxirane cycle remains unaffected in this case.
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However, according to spectral data, it is impossible to establish the order of addition of
hydridsilanes to the studied oxiranoolefins. In this connection, we carried out a counter synthesis
with use of substances of the known structure:
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CgH;C=CCHOH + CICH,CH—CH, —=—= CgHsC=CHCHOCH,CH—CH,
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Organosilanes obtained by both direct hydrosilylation and counter synthesis had identical
properties and IR spectra. Thus, under the conditions accepted by us, the addition reaction of
triorganosilanes to oxirano-olefins, catalyzed by platinum-hydrochloric acid, proceeds by a multiple
C=C bond with the formation of carbofunctional oxirano-silanes.
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Fig.1. IR spectrum of 1-methyl-1-phenyl-1-glycidyloxy-3-methyldiethylsilylpropn-2-ene (I1I)

In the IR spectra there are absorption bands in the fields of 1615 cm™ (Si—Cax), 1019 cm™
(C-0-C), 1180, 950, 3060 cm™ (oxirane bond), respectively [7]. The individuality of compounds
(11-V11) was proved by TLC data, and trans-configuration confirmed by the availability of the
absorption band with a frequency 1310 and 965 cm™ in the spectra and PMR spectra. The spin-spin
interaction J (Ha, Hg) value is 13.5-14.5 Hz which indicates a trans-structure, and the triorganosilyl
group is fixed at the peripheral carbon atom of C=C bond. The investigations revealed that the
oxirane groups in the synthesized oxiranosilanes had a high reactivity and easily underwent the
interaction with electrophilic and nucleophilic reagents, forming the corresponding silicon
derivatives [8-10]. In particular, it found that in the course of interaction of compound (I11) with
diethylamine, the oxirane cycle opening with the formation of the corresponding amino-alcohols
with vibration of 2875 cm™ occured; the interaction of compound (V) with methanol led to the
disappearance of the absorption band at 3060 cm™ and the appearance of wide band with center
3450 cm™ belonging to CH-group, associated with intermolecular hydrogen bond in the spectrum of
ether alcohol (X), and the interaction of compound (V) with thiourea proceeds by substitution of the
oxirane oxygen for sulfur with the formation of thiiranes (XI).
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Experimental part

The IR spectra of the synthesized adducts were taken on the spectrometer UR-20 in the range
of 400-3600 cm™ in a thin layer.

The PMR spectra were recorded on the spectrometer Tesla BS-487C in CDCl3 solution,
working frequency — 80 MHz, internal standard — hexamethyldisiloxane.

The individuality of the obtained compounds was controlled by the method of TLC on Silufol
UV-366 plates (eluent — benzene-diethyl ether (3:1)) and gas chromatography on the chromatograph
LKhM-8MD, column — 200%0.4 cm. Stationary phase was SE-30 on Chromaton UW (3%).

The physical-chemical characteristics of the newly synthesized organo-silicon oxiranes are
given in Table.

1-methyl-1-phenyl-1-glycidyloxy-3-methyl-diethylsilylprop-2-ene (I1). 10.1 g (0.05 mol)
of freshly distilled compound (1), 50 ml of anhydrous benzene and 1 ml of 0.1 N platinum-
hydrochloric acid in isopropyl alcohol were placed in a three-necked flask equipped with a reflux
condenser and a dropping funnel. Then the mixture was boiled at the boiling point of benzene, 5.1 g
(0.05 mol) of methyldiethylsilane was added and the mixture boiled for 20 h. After distillation of
the solvent, 11.85 g of oxiranosilane (Il) was isolated from the residue by vacuum. Yield — 78%,

B.p. 198-199°C (0.5 mm merc.c.), n% = 1.5400, d?° = 1.0267. Calculated, %: C 70.40; H 9.25; Si

8.98. C1g Hag Si O,. Found, %: C 70.25; H 9.00; Si 8.98.
Similarly, the compounds (111-V111) were obtained, the properties of which are given in Table.

Table 1. Properties of aromatic oxirano-silanes

No Yleld, Bp, °C n20 d20 MRD Brutto
comp. % (mm merc.c.) D 4 found calculated formula
1 76 190-191 (0.5) | 1.5400 1.0267 92.91 91.26 C18H250,Si

i 70 197-198 (0.5) | 1.5405 1.0218 101.52 101.86 Ca0H32,0,Si
v 81 210-211 (0.5) | 1.5435 1.0207 110.60 110.86 C22H360,Si
\ 68 209-210 (0.5) | 1.5401 0.9989 120.31 120.58 C24H100,Si

Vi 74 225(05) | 16255 | 1.1498 | 122.63 | 122.88 | CosHp0.Si
Vi 83 | 192-193 (0.5) 92.00 92.06 | CyoH330.Si
VIl | 73 | 180-181 (0.5) | 1.5510 | 0.8609 | 119.60 | 119.94 | C1gH»0.Si

Interaction of  1-methyl-3-phenyl-1-glycidyloxymethyldiprop-2-ene  (I11)  with
diethylamine. A mixture consisting of 30 ml of diethylamine and 20 g of oxiranosilane (I11) was
stirred at temperature 30°C for 40 h, and then was subjected to the vacuumization. 39 g of amino-

alcohol (1X) was isolated by vacuum. Yield — 82%, B.p. 221°C (0.5 mm merc. ¢.), n% = 1.5415,
d?’ = 1.0633, MRp 120.38 (calculated), 120.00 (found). Found, %: C 71.04; H 10.60; Si 6.92; N
3.45. Cy4 Hyg Si O, N. Calculated, %: C 71.00; H 10.45; Si 7.00; N 3.40.



Interaction of 1-methyl-3-phenyl-1-glycidyloxymethyldibutylprop-2-ene (IV) with
methanol. 16 g of oxiranosilane (IV) was slowly added to 50 g of absolute methanol containing 0.1
ml of boron trifluoride etherate at 0°C. The reaction mixture was then stirred at room temperature
for 40 h. After distillation of excess methanol, 11 g of ether alcohol (X) was isolated from the
residue by vacuum. Yield — 78%, B.p. 228-229°C (0.5 mm merc.c.), n3 = 15473, d?° = 1.0975,
MRp 119.00 (calculated), MRp 119,7 (found). Found, %: C 72.12; H 10.16; Si 7.34. Cy3 Hyo SOs.
Calculated, %: C 72.00; H 10.11; Si 7.10

Interaction of 1-methyl-3-phenyl-1-glycidyloxymethyldiamylprop-2-ene with thiourea
(V). 9.7 g (0.024 mol) of oxiranosilane (V), 27.4 g (0.036 mol) of thiourea and 50 ml of absolute
methyl alcohol were placed in a round-bottomed flask with a reflux condenser and a mechanical
stirrer. The contents of the flask were stirred at temperature 30°C for 25 h. After the usual treatment
and distillation of unreacted components, 4.7 g of episulfide was isolated (XI) by vacuum. B.p. —
209°C (0.5 mm merc.c.), n% = 15401, di° = 0.5889, MRp 125.76 (calculated), 125.40 (found).

Found, %: C 71.03; H 10.06; Si 6.96; S 7.85. C,4 Hso Si S. Calculated, %: C 70.93; H 9.96; Si 6.91;
S7.91.

Conclusions

The addition reactions of trialkyl(aryl)hydridesilanes to aromatic acetylene compounds with
oxirane groups in the presence of platinum-hydrochloric acid were investigated. It established that
the addition reaction proceeded exclusively on the acetylene bond with the maintenance of the
oxirane ring with the formation of unsaturated organosilicon oxiranes.

It shown that the obtained unsaturated organosilicon oxiranes easily underwent the interaction
with compounds containing a mobile hydrogen atom with the formation of the appropriate silicon
derivatives.
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DOYMAMIS AROMATIK OKSIRANSILANLARIN SINTEZi VO XASSOLORI
0O.V. 9sgarov, A.F. Mammadova, D.R. Nurullayeva, G.C. Xanbabayeva
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Trialkil(aril)silanlarla asetilen sirali aromatik oksiranlarin reaksiyast ilo  doymamis aromatik
oksiransilanlarin sintez tisullart islonmis (¢ixim1 82-85%) vo Xassolori Oyronilmisdir. Reaksiya
miitlog benzol miihitindo vo katalizatorun (xloroplatin tursusu) istirakinda aparilir. Gostorilmisdir
Ki, birlosmo reaksiyasi Farmer gqaydasina uygun olaraq ti¢gat rabitodon gedir, trans adduktlar alinir
vo oksiran halgasi toxunulmaz qalir. Almmis doymamis aromatik oksiranlarin quruluslart 1Q va
NMR spektrlori il tasdiq edilmisdir. Miioyyan edilmisdir ki, doymamis aromatik oksiranlar yiiksok
reaksiyayagirma gabiliyyatino malik olub nukleofil va elektrofil reagentlorls reaksiyaya girs bilirlor.
Agar sozlor: asetilen rabitosi, oksiran halqasi, doymamig aromatik oksiranlar, hidridsilanlar,
birlosma reaksiyasi.

CHUHTE3 Y CBOMCTBA HENIPEJEJIbHBIX
APOMATHYECKHUX OKCUPAHOCHUJIAHOB
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Pa3paboran MeTox CHHTE3a HEMpENeNbHBIX apOMaTHYEeCKMX OKCHPAHOCHUJIAHOB  IyTEM
B3aUMOJICUCTBHUS TPUAIKUI-(apUI)-TUAPUICUTIAHOB c apoOMaTUYECKUMU OKCHpaHaMU
alleTHJIEHOBOTO psifa B MPUCYTCTBHM KaTalu3aropa (MIaTHHOXJIOPUCTOBOJOPOJHAS KHCIIOTa) B
cpene abcomoTHOTO OeH30a (BBIX0a 10 82-85%) u n3ydeHsl ux cBoicTBa. [lokazano, 4To peaxius
MPUCOSANHEHHS MPOTEKaeT MO TPOWHOM cBs3u mo mpasmiy dDapmepa ¢ oOpa3oBaHHEM TpaHC-
QJUTYKTOB ¥ COXPAHCHHEM OKCHPAHOBOTO KOJIbIIa. COCTaB M CTPOSHUE MOTyUYCHHBIX HEMPEIeTbHBIX
apoMaTHYeCKUX OKCHpaHocHIaHOB moaTrBepxAeHbl AaHHbiME MK u IIMP- cnektpos. IlokaszaHo,
qToO IMMOJTYYCHHBIC HEMIPECACIIbHBIC aApoOMaTHUYCCKUC OKCHPaHOCUJIAHBI ABJISAKOTCSA BE€CbMa
PEaKIIMOHHOCTIOCOOHBIMU COEAMHEHUSMU M MOTYT BCTYIATh B PEAKIUIO C HYKICODWIHHBIMU U
ANIEKTPO(UITBHBIMH PearcHTaMH.

KiroueBble cii0Ba: aleTUICHOBAsl CBS3b, OKCHPAHOBBIC KOJBIA, HEMPEACIbHBIE apOMATUYECKUE
OKCHpPaHBbI, THIPH/ICHIAHBI, PEAKIIHsI TPHCOCTNHCHHUS.
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