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Son dovrlords polimer materiallarindan vo plastik kiitlolordon hazirlanan  miixtalif
momulatlarin ekstremal soraitlords istifado olunmalarina tolobatin artmasi ilo slagodar olaraq, uzun
miiddot yiiksok temperatur soraitinds istismar oluna bilon xiisusi toyinatli polimer materiallarinin
hazirlanmasi istiqgamatindo intensiv todqiqatlar aparilir. [1-3] Odur ki, torkibindo eyni zamanda
kiikiird vo azot atomlart olan goxfunksiyali birlosmalorin yeni ndvlorinin sintezi miasir totbiqi
kimyanin vo kimya texnologiyasinin garsisinda duran baslica problemlordon biridir. Bu név
birlosmoalor hom nozori cohotdon ohomiyyst kosb edir, hom do yeni ndv xiisusi toyinatl
birlosmolorin alinmasinda istifads olunur.

Odobiyyatdan moalumdur ki, episulfidlorin sintezindo miixtolif iisullardan istifado edilir.
Torkibinds nitril qrupu saxlayan episulfidlorin sintezi R.A.Sultanov vo amokdaslarinin toklif etdiyi
tisuldan istifado etmoklo hoyata kegirilmisdir. [4] Bu tisul B-(alkil, alkenil) aminpropionnitrillorin
kalium hidroksid istirakinda tioepixlorhidrinls garsiliglh tosirino osaslanir. Reaksiya asagidaki sxem
izro gedorok miivafiq nitriltorkibli episulfidlorin alinmasi ilo naticolonir:
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R — CHs (1), CoHs (11), CsHy (1), i-CsH7 (1V), CaHg (V), i-CaHg (V1), CsHar (VI1I), CHp=CH—
CH, (VIII).

Sintez olunan episulfidlorin tomizliyino xromatoqrafik analiz {isulu ilo nozarst edilmis,
quruluslar isa 1Q-spektroskopiya iisulunun kémayi ilo tayin edilmisdir. Belo ki, masalon, QMX-nin
naticoloring gora, tomizliyi 99.8 % olan N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)aminin (1) 1Q-
spektrindo 2250, 1259, 916 vo 859 sm™ saholorindo udma zolaglar1 vardir ki, onlar da miivafiq
olaraq nitril, episulfid va {iglii amin qruplarinin valentlik ragslorina moaxsusdur. [5] Spektrin 1680-
1640 sm™ tezlikli sahosindo CH,=CH- qrupunu sociyyslondiron udma zolagi yoxdur. Arasdirilan
spektrdo —CH—CH3; qrupunun C—H rabitasinin valentlik (3600-2800 sm*, LiF prizmasit) vo
deformasiya rogslori (1500-1300 sm™, NaCl prizmasi) iciin sociyyovi olan udma zolag: da
miisahido edilmir.

Todqgiqat zamani [B-(alkil, tsikloheksil, alkenil)aminpropionitrillorin qolovi miihitds
tioepixlorhidrinls reaksiyasindan torkibinds nitrilqrupu saxlayan episulfidlorin 8 yeni niimayandasi
sintez edilmis, torkib vo quruluslart miiasir fiziki-kimyavi analiz metodlarinin kémoyi ilo toyin
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edilmigdir. Miioyyon edilmisdir ki, birli aminlords alkil radikalinin bdylimosi vo normal quruluslu
alkil radikalinin saxoli quruluslu radikalla ovoz olunmasi episulfidlorin ¢iximini artirir.

Sintez olunan episulfidlorin miixtslif kimyavi birlosmalorlo qarsiligl tosir reaksiyalari hoyata
kecirilmisdir. Miioyyon olunmusdur ki, sintez olunan episulfidlordo epitioqrup cox foaldir vo
aminlor, hidrogenxlorid vo Qrinyar reaktivi ilo qarsiligh tosirdo olaraq uygun téromolor omaolo
gotirir.

Sintez olunan episulfidlorin bazi niimayandalari laboratoriya goraitinde ED-20 markali sonaye
epoksidian gatranina modifikator kimi sinagqdan kegirilmis vo qonaotboxs noticolor oldo
olunmugdur. Miioyyon olunmusdur ki, torkibindo allil radiakali saxlayan episulfidlo modifikasiya
olunmus epoksidian gatraninin dartilmaya qarsi miigavimati vo adgeziya gabiliyyoti modifikasiya
olunmamis qatrana nisboton xeyli yiiksokdir.

Tacriibi hissa.

N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I). Mexaniki qarisdirici, akssoyuducu,
termometr vo damci qifi ilo tochiz olunmus iigbogazli yumrudibli reaksiya kolbasma 10.8 q (0.1
mol) yeni qovulmus tioepixlorhidrin yerlosdirilir. intensiv qarigdirilaraq 5 °C temperatura godor
soyuduldugdan sonra iizorino 8.4 q (0.1 mol) 3-(metilamin)propannitril slave edilir. Gostorilon
miqdarda aminnitrilin olavo edilmasi basa catdigdan sonra reaksiya kiitlosi 6 saat miiddstindo
qarigdirilir vo sohara qodor kolbada saxlanilir.

Ertosi giin kolbadaki barkimis kiitlonin iizrino 200 ml susuz dietil efiri olavo olunur. Intensiv
qarisdirilaraq soyudulmagla {izering 5.6 q narin xirdalanmis KOH olavs olunur.

Bundan sonra kolbadaki qarisiq efirin qaynama temperaturunda yenidon 8 saat orzindo
qarisdirilir. Qarisiq siizgocdon kecirilorak amals golon duzdan tomizlonir. Siizgac {izerindoki duz iki
dofo efirlo yuyulur. Efir qaliglar1 vo filtrat birloesdirilir vo kozordilorok susuzlagdirilmis CuSO4
tizorindo 12 saat miiddeatinds qurudulur.

Torkibindon atmosfer tozyiqindos distills ilo efir qovuldugdan sonra galan qaligdan vakuumda
distillo ilo 2.4 q moagsadlik mohsul olan N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I) alinir.
Tokrar distillo edilorok asagidaki fiziki sabitlori toyin edilmisdir.

T. gay. 105-106 °C (1.5 mm c. siit.), np*® 1.4898, d;*° 1.022. Cixim 15.4 %. Tapildi: C 53.41,
53.68; H 7.89, 7.96; N 17.38, 17.57 %; MRp 44.146. C;H1,SN,. Hesabland1: C 53.81; H 7.74; N
17.93%; MRp 44.046.

Asagidaki nitriltorkibli episulfidlor ds analoji soraitds sintez edilmisdir.

N-etil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I1). | Tacriiba soraitinde 10.8 g (0.1 mol)
yeni qovulmus tioepixlorhidrin vo 9.8 q (0.1 mol) 3-(etilamin)propannitrildon 3.4 q N-etil-N-(B-
sianetil)-N-(2,3-epitiopropil)amin (II) alinmusdir. T. qay. 111-112 °C (0.5 mm c. siit.), np*® 1.4892,
ds?° 1.0214. Crxim 20.0 %. Tapildi: C 56.25, 56.41; H 8.13, 8.24; N 16.57, 16.71%; MRp 48.10.
CgH14SN,. Hesablandi: C 56.43; H 8.29; N 16.45%; MRp 48.69.

N-propil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I11). T. qay. 121-122 °C (0.5 mm c. siit.),
np?° 1.4990, d,2° 1.0194. Cixim 30.0 %. Tapildi: C 58.56, 58.41; H 8.32, 8.46; N 15.12, 15.46 %;
MRp 53.06. CoH16SN,. Hesablandi: C 58.69; H 8.69; N 15.21 %; MRp 53.01.

N-izopropil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (1V). T. gay. 124-125 °C (1.0 mm c.
siit.), np?® 1.5012, d4%° 1.0235. Cixim 20.0 %. Tapild: C 58.52, 58.33; H 8.67, 8.71; N 15.96, 15.11
%; MRp 53.02. CgH16SN,. Hesablandi: C 58.69; H 8.69; N 15.21 %; MRp 53.01.

N-butil-N-(p-sianetil)-N-(2,3-epitiopropil)amin (V). T. gay. 141-142 °C (0.5 mm c. siit.),
np?° 1.4998, d,2° 0.9967. Cixim 40.0 %. Tapildi: C 60.23, 60.90; H 9.02, 9.18; N 14.48, 14.23 %;
MRp 58.52. C1oH1sSN,. Hesablandi: C 60.60; H 8.06; N 14.19 %; MRp 57.99.

N-izobutiI-N-(!}-sianetiI)-N-(2,3-epitiopropiI)amin (VI). T. qay. 144-145 °C (1.0 mm c.
siit.), np?® 1.4994, d;*° 0.9917. Cixim 35.0 %. Tapildi: C 60.81, 60.86; H 9.15, 9.21; N 14.48, 14.29
%; MRp 57.62. C1oH18SN>. Hesablandi: C 60.60; H 8.06; N 14.19 %; MRp 57.99.
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N-tsikloheksil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (VI1). T. qay. 152-153 °C (0.5 mm
c. siit.), np?° 1.5220, d,;* 1.0280. Cixim 47.0 %. Tapildi: C 64.42, 64.13; H 8.88, 8.71; N 16.42,
16.91 %; MRp 65.50. C1,H20SN,. Hesablandi: C 64.29; H 8.89; N 16.78 %; MRp 57.99.

N-allil-N-(p-sianetil)-N-(2,3-epitiopropil)amin (V1I1). T. gay. 128 °C (0.5 mm c. siit.), np>
1.5226, d4*° 1.0325. Cixim 55.0 %. Tapildi: C 59.21, 59.13; H 7.81, 7.58; N 15.12, 15.02 %; MRp
52.75. CgH14SN,. Hesablandr: C 59.34; H 7.69; N 15.38 %; MRp 52.86.

Epoksidian qatrami va siantorkibli episulfidlordon polimer kompozisiya materialinin
hazirlanmasi.

100 kiitlo hisso epoksidian qatranina qarigdirila-qarigdirila 5, 10 vo 15 kiitlo hisso I, I, V va
VIII nitriltorkibli episulfidlor olavo olunur. Alinan kiitloyo 15 kiitlo hisso borkidici-
polietilenpoliamin olavo edilir. Noticads, acig-sart rongli kiitlo alinir vo ovvalcodon hazirlanmis
goliblors tokiilorok 16 saat miiddotindo otaq temperaturunda saxlanir. Bundan sonra 60, 80 vo 120
e temperatura qodor qizdirilaraq fiziki-mexaniki xassoalori toyin edilir.
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PE3IOME
CUHTE3 HUTPUJICOJAEPKAIUX IIUCYJIbPUTO0B, IPUMEHSEMBIX
JJIA MMOJIYYEHUS TIOJIMMEPOB OCOBOI'O HABHAYEHU S
Mycmacgpaese M.M., baiipamos I'.K., /[»casadoea C.I.

Knioueevie cnoga: nonumepvl 0cobo2o Hasmauenus, Humpuicooepicauyue, anUCYIbHuUoLL,
AMUHONPONUOHUMPUTIBL, CheKmpoCcKonus, sanenmmule cueHanvl,
INOKCUOUAHOBbLE CMOTIbL, MOOUDUKAMOP.

HccrnenoBanbl peakiiii  THOSMUXJIOPTUAPHHA B TPHCYTCTBUM THUAPOKCHIA Kaius ¢ P-(ankwu,
UKJIOANKWI,  AJKCHHJI)aMUHOIPOITHOHUTPUIIAMH. CuHTE3UpOBaHBl  HOBBIE  TPEJCTABUTEIN
HUTPWICOJCPIKAINX JMUCYIH(GUIOB M YCTAaHOBICHBI COCTaB W CTPOSHHE BHOBb CHHTE3HMPOBAHHBIX
COEIMHEHHH C IOMOIIBIO0 COBPEMEHHBIX (DU3MKO-XHMMHUUECKHX METO/I0B aHAIIU3A.

YcTaHOBNIEHO, YTO B IEPBUYHBIX AMUHAX C YBEJIIMUEHUEM JUIMHBI JIKUIBHOTO pajliKaia v Ipu 3aMeHe
QIKUIIBHOTO pajHKaja HOPMaJbHOTO CTPOEHHS C AJIKWJIBHBIM PAJAMKaJIOM pPAa3BETBICHHOTO CTPOCHHS
BBIXO/IbI TIOYYEHHBIX POYKTOB PEAKIIUN YBEINYUBAIOTCS.
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SUMMARY
SYNTHESIS OF NITRILE-CONTAINING EPISULFIDES USED
FOR OBTAINING POLYMERS OF SPECIAL PURPOSE
Mustafayev M.M., Bayramov G.K., Javadova S.H.

Key words: polymers of special purpose, nitrile-containing, episulfides, aminopropionitriles,
spectroscopy, valence oscillations, epoxy diane resins, modifier.

The thioclorohydrin reaction in the presence of potassium hydroxide with B-(alkyl, cycloalkyl,
alkenyl) aminopropylnitriles has been investigated.

New representatives of the nitrile-containing episulfides have been synthesized and the composition
and structure of resynthesized compounds by modern physical-mechanical methods of analysis have been
established.

It has been established that in primary amines with increase of alkyl radical length and in substitution
of alkyl radical of normal structure with alkyl radical of branched structure the yields of prepared products of
reaction increase.
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