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XULASO

Fazalararasi kataliz soraitinds kraun-efirlorin qolovi metallarinin kationlari ilo amolo gotirdiklori
metalkompleks katalizatorlarimin  istiraki ilo 1,2- dihalogenundekannin dehidrohalogenlogmo
reaksiyasi dyronilmis, undesin - 1-in sintezi ti¢iin yeni, somarali va sada {isul toqdim olunmusdur .
Bu iisulda kraun-efirlordon istifado olunmasi prosesin ¢ox asagi temperaturda vo yumsaq soraitdo
aparilmasia imkan yaradir. Bu isa 6z novbasinds miixtalif tullantilarin vo zoharli mohsullarin
alinmasinin garsisini alir.

Apadigimiz toadqiqatda prosesin optimal soraitini miioyyonlosdirmak, slave mohsulun omolo
golmosinin  sababini  arasdirmaq vo mohsulun ciximimi  artirmaq mogsadi il 1,2-
dihalogenundekannin  dehidrogalogenlogsmo reaksiyasinin qanunauygunluglart Syronilmisdir.
Mohsulun ¢iximina miixtalif kompleksomalogatiricilorin, qalovilorin, halledicilorin, homginin
DB18K6 vo KOH-1n gatiliginin tesiri 6yranilmisdir.

Miisyyon olunmusdur ki, KOH-1n qatiliginin 25 mmoldan 50 mmola qadar artirilmast undesin 1-
in ¢iximint artirir, lakin sonraki morholodo qatiligin artmasi  undesin 1-in undadien-1,2-yo
izomerlogmasino sabab olur.

Homcinin DB18K6-nin qatilig1 artdigca undesin - 1-in ¢iximu artir. Bu, onu gostaorir ki, hagigoaton
dehidrohalogenlosma prosesi tizvi fazada gedir vo goalovinin iizvi fazaya oOtiirtilmasi bu prosesda
osas faktordur.

Toklif olunan isulda 1,2- dihalogenundekannin  dehidrohalogenlogsmo reaksiyasinin fazalararasi
kataliz goratitindo kraun-efirlorin qolovi metallarinin  kationlart ilo omolo  gotirdiklori
metalkompleks katalizatorlarinin istiraki ilo aparilmasi odobiyyatda molum olan ansnovi iisuldan
bir sira tistiinliiklori ilo forqlonir.

Reaksiyada ucuz,zororsiz holledicilordon istifado edilir. Reaksiya asagi temperaturda (100 —
130°C) aparilir. Osas kimi KOH-dan, an davamli katalizatorlardan - kraun-efirlordon (DB18K6)
istifado olunur. Katalizatoru yenidon borpa etmok miimkiindiir. Biitiin bunlarin noticosindo
mohsulun ciximi yiiksak (96-98%) olur.

Acar sozlar: kraun efir, fazalararas: kataliz, 1,2-dihalogenundekan, undesin-1.

Giris

Kraun-efirlorin kosfi ilo biitiin diinyada kimya sahasindo boyiik nailiyyatlor oldo olmus vo
mixtolif saholor ilizro yeni texnoloji proseslor yaradilmisdir. Cox az miiddot orzindo kraun-
efirlorin golovi metallarinin kationlar1 ilo omolo gotirdiklori metalkompleks katalizatorlarin
vasitasi ilo avvallor hoyata kegirilmoasi miimkiin olmayan masalalor hall edilmisdir

Son illor aparilan elmi-tadqgiqat islorinin naticesi gostorir ki,asetilen vo dien
karbohidrogenlorini almaq ticiin on alverisli vo somarali katalizator kraun-efirlordir.
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Bu birlogmolori molum {isullarla aldiqda: reaksiyanin yiiksok temperaturda aparilmasi
(250°C), bahal1 vo zororli halledicilordon (dimetilformaid, dimetilsulfooksid, trietilenqliikol, metil
spirti,asetonitril va s.), asas kimi (natrium amid,kalium amid, galovi metallarin hidridlorindon vo
s.) istifado edilmosi, osaslarin miqdarmin 10 dofodon artiq gotiiriilmasi olave mohsullarin
(izomerlorin  vo qotranlarin) alinmasi ilo naticolonir. Biitlin bunlar asetilen vo dien
karbohidrogenlorini almagq ticiin molum iisullarin istehsal {iciin yararsiz oldugunu gdstorir.

Gostorilon nogsanlart aradan qaldirmaq tiiciin bu birlosmolor son illor fazalararasi kataliz
soraitindo alinir.Lakin bu soraitdo katalizator kimi dordlii aminlordon istifado olunur ki,bunlar da
davamsiz katalizatorlardir vo bunlarin aktivliyini yenidon barpa etmok miimkiin olmur. Odur ki,
apadigimiz todqiqatda kraun-efirlorin qolovi metallarin kationlar1 ilo omolo gotirdiklori
komplekslordan istifado edorok, bu birlosmalorin alinmasi ticlin yeni, somarali vo sads iisiil toklif
olunmusdur [1-5].

Odabiyyatda molum olan tisulla 1,2- dihalogenundekanin dehidrohalogenlogma reaksiyasi
yiiksok temperaturda (200-250°C) trietilengliikolda [6] vo dordlii aminlorin [7] istiraki ilo
apartlmisdir. Bu tsullarda reaksiyanin yiiksok temperaturda aparilmasi bahali holledicidon vo
kataldizator kimi aktivliyinin barpasi miimkiin olmayan davamsiz dordlii aminlordon istifado
olunmasi mahsulun ¢iximini (40-50%) asagi edir.

Tacriibi hissa

Hazirki toqdim olunan isdo fazalararasi kataliz soraitindo qolovi metalkompleks
katalizatorlarinin istiraki ilo 1,2- dihalogenundekanin dehidrohalogenlogmasi reaksiyasi todqiq
edilmis vo boyiik sonaye oshomiyyoti kosb edon asetilen karbohidrogeni — undesin-1-in sintezi
iclin yeni somarali, ekoloji tomiz tisul islonib hazirlanmisdir.

1,2- dihalogenundekanin dehidrohalogenlogmosi reaksiyasi bork, toz halinda olan KOH,
maye halda olan doymus 1,2- dihalogenundekandan va hoalledicidon ibarat olan ikifazali heterogen
sistemdo aparilmigdir. Reaksiyada fazalararasi katalizator kimi {i¢ sinif kompleksomolo-
gatiriclordon: kraun-efirlordon- dibenzo-18-kraun-6 (DB18K6), 18-kraun-6 (18K6), pentametil-
15-kraun-5 (PM15KS5), tetrametil-12-kraun-4 (TM12K4), onlarin agiq zencirli analoglar1 olan
qilimlordon — diglim, triqlim, tetraglimdon vo dordlii ammonium duzlarindan — trietilbenzil-
ammonium xloriddon istifado olunmusdur. Bundan olavo reaksiyada KOH vo miixtolif
hoalledicilordon istifado olunmusdur.

Miixtalif kompleksomalogatiricilorin vo halledicilorin, homginin kraun-efirlorin vo KOH
miqdarinin 1,2- dihalogenundekanin dehidrohalogenlogmasi reaksiyasna tasiri 6yronilmisdir.

Miioyyan olunmusdur ki, prosesin gedisino tosir edon, asas faktor kraun-efirdir. Belo ki,
kraun-efir fazalar arasinda dasiyici rolunu oynayir. Kraun-efir KOH ilo kompleks amoalo gatirir vo
hamin kompleksi iizvi fazaya kegirir vo onun orada hall olmasini tomin edir.

DB18K6 + KOH *= [DB18K6 - K] - OH"

Uzvi fazada kompleks dissosiasiya edir vo yiiksok aktivliyo malik olan OH" ionu alinr.
Homin ion 1,2- dihalogenundekanla qarsiliqli tosirdo olub onu undesin-1-0 qodor
dehidrohalogenlosdirir.

CyH,, — CHX — CH, X + [DB18K6 - K]* - OH — C4H,, — C= CH

X=CI,Br
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Apadigimiz tadgiqatda slave mohsulun amols golmasinin sabobini arasdirmaq vo moahsulun
ciximini  artrmaq moaqsadilo  1,2-dihalogenundekanin  dehidrogalogenlosmo  reaksiyasinin
ganunauygunluqlart Oyronilmisdir. Mohsulun ¢iximina miixtolif kompleksomologatiricilorin,
galavilarin, halledicilorin, ham¢inin DB18K6 vo KOH-1n qatiliginin tesiri dyronilmisdir.

Cadval 1. Qalovinin qatiligimin undesin-1in ¢iximina tosiri
(130°C, DBN -10 mmol, DB18K®6 -4 mmol, ksilol -15 ml)

KOH Zaman (dog.) Undesin-1% Undadien -1,2%
mmol

25 5 2,7 -

40 5 8,9 -

50 5 15,6 -

80 5 22,4 0,2

120 5 39,5 0,9

161 5 44,6 2,6

170 5 55,3 3,2

* Cadvaldoki giymatlor gaz-maye xromatoqrafiya gostoricilorine osason hesablanmisdir.

Cadveldan goriindyti kimi, KOH-1n gatiliginin 25 mmoldan 50 mmola qodar artirilmasi
nonin-1-in ¢rximint artirir, lakin sonraki morholods gatiligin artmasi undesin-1-in undadien -1,2-
ya izomerlagmasing sabab olur.

Cadval 2. DB18K6-nin gatiliginin undesin-1 -in ¢iximina tasiri
(130°C, DBN -10 mmol, KOH -40 mmol, ksilol -15 ml)

DB18K6 Zaman Undesin-1 Undadien -1,2
mmol (doq.) % %
0,05 5 3,1 -
0,1 5 4,9 -
0,2 5 8,6 -
0,3 5 29,5 -
0,4 5 47,2 0,8
0,5 5 51,9 2,1
0,6 5** 77,2 2,6
0,8 5** 79,4 5,7

1 5** 82,2 9,6

* Cadvaldoki qiymatlar qaz-maye xromatoqrafiya gostoriciloring asasen hesablanmisdir.
** Qotranlagsma gedir.

Cadvaldon goriindiiyii kimi, DB18K6-nin qatiligr artdigca undesin-1-in ¢iximi artir. Bu, onu
gostorir ki, hoqgigoeton dehidrohalogenlogsmo prosesi iizvi fazada gedir vo golovinin {izvi fazaya
oOtiirtilmasi bu prosesdo asas faktordur.

Peaksiyanin gedisine hamcinin miixtolif kompleksomalogatiricilorin tosiri dyronilmis vo
miioyyon olunmusdur ki, bu reaksiyada istifado olunmus ti¢ sinif kompleksomalogatiricilordon on
somaralisi kraun-efirlordir, sonra iso qlimlordir.

Toadqiq olunan sistem {igiin istifado olunmus kompleksomologatiricilorin aktivliyi asagidaki
stra tizra azalir:
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DB18K6 < 18K6 < PM15K5 < TM12K4 < Qlimler < TEBAX

Kraun-efirlorin aktivliyi iso 6z ndvbosindo onlarin KMnOjs ilo kompleks omologotirmo
gabiliyyatindon vo davamliligindan asilidir. Bu iso bir sira fakatorlardan asilidir:

Kraun-efir halgasinin 6l¢iisii ilo kationun 6l¢iisunden - bu dlgiiler bir-birine no qader yaxin
olarsa, kompleks o qodor davamli olar. Donor atomlarmin sayindan - kompleksin davamlilig
donor atomlarinin say1 artiqca artir. Donor atomlarinin yerlosmosindon — bir miistovi tizorindos na
godor c¢ox donor atomu olarsa, kompleks o qgodor davamli olar. Donor atomlarinin
simmetriyasindan va asasligindan.Homcinin kationun yiikiindon va solvatasiyasindan.

Beloliklo, fazalararasi kataliz soraitindo kraun-efirin istiraki ilo 1,2- dihalogenundekanin
dehidrohalogenlosma reaksiyast dyronilmis, undesin-1-in sintezi ii¢iin yeni, somarali vo sads tisul
toqdim olunmusdur.

Bu iisulda kraun-efirlordon istifado olunmasi prosesin ¢ox asagi temperaturda vo yumsaq
soraitdo aparilmasma imkan yaradir. Bu iso 6z ndvbosindo miixtolif tullantilarin vo zohorli
mohsullarin alinmasinin qarsisini alir.

Noticalor

Toklif olunan iisul odobiyyatda molum olan ononovi ilisuldan bir sira istiinliiklori ilo
forqlonir.

Belo ki, reaksiyada ucuz,zorarsiz holledicilordon aromatik va alkilaromatik (ksilol,toluol),
sado efirlordon ( dioksan) istifads edilir, reaksiya asagi temperaturda (100-130°C) aparilir.Osas
kimi NaOH vo KOH-dan, on davamli katalizatorlardan - kraun-efirlordon istifado olunur.

Katalizatoru yenidon barpa etmok miimkiindiir. Biitiin bunlarin naticosindo mohsulun ciximi
yiiksok (96-98%) olur.
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PE3IOME

N3ydyena peakuust JEeTrHAPOraJlOTeHUPOBAaHUSA  1,2-aurajioreHyHiekaHa B  NPUCYTCTBUHU
METAJIJIOKOMILJIEKCHBIX KaTalu3aTopoB, 00pa3oBaHHBIX KpayH-3(pHupaMu ¢ KaTHOHAMM LIEJIOYHBIX
METAJUIOB, B YCIIOBUAX MEX(a3HOTO KaTaau3a, U Hai/leH HOBbIN, 3 QEeKTUBHBIN U IPOCTON METO
CUHTE3a yHJeuuHa-1. mpencraieHo. Mcnonp30BaHue B 3TOM METOJIE KpayH-3()UPOB MO3BOJISET
IIPOBOJIUTH IPOLIECC NMPU OYEHb HU3KOM TeMIleparype U B MATKHX YCJIOBUSAX. DTO, B CBOIO
ouepe/ib, IPEJOTBPAIIAET NOKYINKY Pa3IMUHbIX OTXOJ0B U TOKCUYHBIX ITPOTYKTOB.

B Hamell pabore wu3y4yeHbl 3aKOHOMEPHOCTU pPEaKLUMU JAErHAporajoreHupoBaHus 1,2-
JUTaJOTeHYHJIEKaHHA C LIEJbI0 ONPEENICHUs ONTUMAJIbHBIX YCJIOBUM IIpOLIECCAa, BBIICHEHUS
IPUYMHBI 00pa30BaHUs MOOOYHOTO MPOAYKTa M YBEIMUYEHHUs BbIXOJA MNpoAyKTa. M3yueHo
BIIMSHUE Pa3UYHBIX KOMIUIEKCOOOpa3oBaTenel, MIeio4Yed, pacTBOPHUTENEH, a Takxke
koHueHrpauuu /Ib18K6 1 KOH Ha BbIxo1 poyKTa.

VYcranosneno, uro yenudenue koHieHtpanuu KOH c¢ 25 mmone no 50 MMonb yBenuuuBaeT
BBIXOJI YHJELIMHA 1, OJJHAKO yBEIMUYEHHE KOHIEHTpalUu Ha Oojee Mo3/AHel cTaauu MPUBOAUT K
M30MepHU3aly yHaennHa | B yHaaueH-1,2.

Kpome toro, no mepe yBenuueHust koHeHtpauuu DB18K6 yBennunBaercs BoIX0A yHIEIMHA-1.
OT0 yKa3bplBaeT Ha TO, YTO JEHCTBUTENBHO MPOLECC IETHAPOraloreHUpPOBaHUS IMPOUCXOAUT B
opraHudeckoi (ase, u mepexos MEI0YN B OPraHMUYECKYI0 (pa3y SBISETCS KIOYEBBIM (PaKTOPOM B
3TOM IpoLecce.

B mpemmaraeMom  crmocobe  MpOBeAGHHWE — pEaKUUH  JIeTHJporajoreHupoBaHus  1,2-
JUTaJOreHyHIeKaHa B yCIOBHUSIX MeX(a3HOro Karaiaus3a ¢ MPUCYTCTBUEM METAITIOKOMITJIEKCHBIX
KaTaJIn3aTopoB, 00pa30BaHHBIX KpayH-3(hUpaMu ¢ KATHOHAMH IIEJIOYHBIX METAJIOB, OTIIMYAeTCs
OT U3BECTHOI'O B JIMTEPAType TPAJAULIMOHHOTO METO/IA PSAJIOM NMPEUMYIIECTB.

B peakuuu wucnonb3yroTcs JelieBble M O€3BpelHble pacTBOPUTEIH. Peakiuio MpoBOASAT MHpu
Huskoil temneparype (100-1300C). B kauectBe ocHoBanusi ucnons3zyercss KOH, a namboinee
CTaOWJIBHBIMU KaTaJu3aTopamu sBisitoTcss KpayH-3gupbl (DB18K6). Kartanuzarop MoxHO
pereHepupoBarth. B pe3ynbraTe BCero 3Toro BBIX0 NPOIyKTa BRICOKHIT (96-98%).

KuroueBble ciioBa: kpayH-3dup, Mexxdas3Hblii kaTanus, 1,2-auraioreHyHaeKas, yHaeuun-1.
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ABSTRACT

The dehydrohalogenation reaction of 1,2-dihalogenundecane was studied in the presence of metal
complex catalysts formed by crown ethers with cations of alkali metals under the conditions of
interphase catalysis, and a new, efficient and simple method for the synthesis of undecine-1 was
presented. The use of crown ethers in this method enables the process to be carried out at a very
low temperature and under mild conditions. This, in turn, prevents the purchase of various waste
and toxic products.

In our study, the regularities of the dehydrohalogenation reaction of 1,2-dihalogenundecann were
studied in order to determine the optimal conditions of the process, to investigate the cause of the
by-product formation and to increase the yield of the product. The effect of various complexing
agents, alkalis, solvents, as well as the concentration of DB18K6 and KOH on the yield of the
product was studied.

It was determined that increasing the concentration of KOH from 25 mmol to 50 mmol increases
the yield of undecine 1, but increasing the concentration at a later stage leads to the isomerization
of undecine 1 to unadiene-1,2.

Also, as the concentration of DB18KG6 increases, the output of undecin-1 increases. This indicates
that indeed the dehydrohalogenation process takes place in the organic phase, and the transfer of
alkali to the organic phase is a key factor in this process.

In the proposed method, conducting the dehydrohalogenation reaction of 1,2-dihalogenundecane
under the conditions of interphase catalysis with the presence of metal complex catalysts formed
by crown ethers with cations of alkali metals differs from the traditional method known in the
literature by several advantages.

Cheap, harmless solvents are used in the reaction. The reaction is carried out at low temperature
(100-1300C). KOH is used as the base, and crown ethers (DB18K6) are the most stable catalysts.
It is possible to regenerate the catalyst. As a result of all this, the yield of the product is high (96-
98%).

Keywords: crown ether, interphase catalysis, 1,2-dihalogenundecane, undecine-1.
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