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XULASO
Fazalararas1 kataliz soraitindo kraun-efirlorin golovi metallarinin kationlar1 ilo omolo
gotirdiklori  metalkompleks  katalizatorlarimin ~ istiraki  ilo  1,2-  dihalogennonanin

dehidrohalogenlosmo reaksiyasi Oyronilmis, nonin-1-in sintezi ii¢lin yeni, somorali vo sado iisul
togdim olunmusdur . Bu iisulda kraun-efirlordon istifado olunmasi prosesin ¢ox asagi
temperaturda vo yumsaq soraitdo aparilmasina imkan yaradir. Bu iso 6z ndvbasindo miixtolif
tullantilarin vo zohorli mohsullarin alinmasinin qarsisini alir.

Apadigimiz todqiqatda prosesin optimal soraitini miioyyonlosdirmok, slavo mohsulun omolo
golmosinin sobabini aragdirmaq vo mohsulun ciximini artirmaq magsadi ilo 1,2- dihalogennonanin
dehidrogalogenlosmo reaksiyasinin qanunauygunluqlart Oyronilmisdir. Mohsulun ¢iximina
miixtolif kompleksomalogatiricilorin, golovilorin, halledicilorin, hom¢inin DB18K6 vo KOH-1n
qatiligimin tosiri oyronilmisdir.

Miisyyon olunmusdur ki, KOH-1n qatiliginin 25 mmoldan 50 mmola gadaer artirilmasi nonin-1-
in ¢iximint artirir, lakin sonraki morholodo qatiligin artmasi nonin-1-in  nonadien-1,2-ys
izomerlogmasino sabab olur.

Homcinin DB18K6-nin qatilig1 artdigca nonin-1-in ¢iximi artir. Bu, onu gdéstorir ki, haqigoton
dehidrohalogenlosmo prosesi iizvi fazada gedir vo goalovinin iizvi fazaya otiirtilmosi bu prosesdo
osas faktordur.

Toklif olunan tisulda 1,2-dihalogennonanin dehidrohalogenlosmo reaksiyasinin fazalararasi
kataliz soratitindo kraun-efirlorin golovi metallarimin  kationlar1 ilo omolo gotirdiklori
metalkompleks katalizatorlarinin istirak ilo aparilmasi odobiyyatda mo—lum olan ananavi iisuldan
bir sira tistiinliiklori ils forqlonir.

Reaksiyada ucuz, zorarsiz holledicilordon istifado edilir. Reaksiya asagi temperaturda (100 —
130°C) aparilir. ©sas kimi KOH-dan, oan davamli katalizatorlardan - kraun-efirlordon (DB18K6)
istifado olunur. Katalizatoru yenidon baorpa etmok miimkiindiir. Biitlin bunlarin naticasindo
mohsulun ciximi yiiksok (96-98%) olur.

Acgar sozlor: kraun efir, fazalararasi kataliz, 1,2- dihalogennonan, nonin-1.

Giris

Kraun-efirlorin kosfi ilo biitiin diinyada kimya sahasindo bdyiik nailiyyatlor oldo olmus vo
mixtolif saholor ilizro yeni texnoloji proseslor yaradilmigdir. Cox az miiddst orzindo kraun-
efirlorin golovi metallarinin kationlar1 ilo omolo gotirdiklori metalkompleks katalizatorlarin
vasitasi ilo avvallor hayata Kegirilmosi miimkiin olmayan masalalor hall edilmisdir

Son illor aparilan elmi-todqiqat islorinin naticasi gosterir ki,asetilen vo dien
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karbohidrogenlorini almagq iiciin on alverisli vo somorali katalizator kraun-efirlordir.

Bu birlogsmolori malum {isullarla aldiqda: reaksiyanin yiliksok temperaturda aparilmasi
(250°C), bahal1 va zaraorli holledicilordon (dimetilformaid, dimetilsulfooksid, trietilenqliikol, metil
spirti,asetonitril vo s.), asas kimi (natrium amid,kalium amid, golovi metallarin hidridlerindon vo
s.) istifado edilmosi, osaslarin miqdarmin 10 dofodon artiq gotiiriilmasi olave mohsullarin
(izomerlorin  vo qotranlarin) alinmast ilo naticolonir.Biitin  bunlar asetilen vo dien
karbohidrogenlorini almaq ticiin molum tisullarin istehsal {iciin yararsiz oldugunu gostorir.

Gostorilon ndgsanlart aradan galdirmaq ticlin bu birlosmolor son illor fazalararas: kataliz
soraitindo alinir.Lakin bu soraitds katalizator kimi dordlii aminlardon istifads olunur ki,bunlar da
davamsiz katalizatorlardir vo bunlarm aktivliyini yenidon barpa etmok miimkiin olmur. Odur ki,
apadigimiz todqiqatda kraun-efirlorin qolovi metallarin kationlar1 ilo omolo gotirdiklori
komplekslordon istifads edorak, bu birlosmolorin alinmasi iiclin yeni, somarali vo sado iisiil toklif
olunmusdur [1-5].

Odobiyyatda molum olan isulla 1,2-dihalogennonanin dehidrohalogenlogsmo 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
olunmas1 mahsulun ¢iximini (40-50%) asag edir.

Hazirki togdim olunan isdo fazalararasi kataliz goraitindo golovi metalkompleks
katalizatorlarinin istirak1 ilo 1,2-dihalogennonanin  dehidrohalogenlogmosi reaksiyast todqiq
edilmis vo boyiik sanaye ohomiyyati kasb edon asetilen karbohidrogeni — nonin-1-in sintezi ti¢lin
yeni somarali, ekoloji tomiz tisul islonib hazirlanmisdir.

1,2-dihalogennonanin dehidrohalogenlogmaosi reaksiyasi bark, toz halinda olan KOH, maye
halda olan doymus 1,2-dihalogennonandan vo holledicidon ibarat olan ikifazali heterogen
sistemdo aparilmigdir. Reaksiyada fazalararasi katalizator kimi {i¢ sinif kompleks
omologatiriclordon:  kraun-efirlordon- dibenzo-18-kraun-6 (DB18K6), 18-kraun-6 (18KS6),
pentametil-15-kraun-5 (PM15K5), tetrametil-12-kraun-4 (TM12K4), onlarin agiq zoncirli
analoglart olan qilimlordon — diqlim, triglim, tetraqlimdon vo dordlii ammonium duzlarindan —
trietilbenzil-ammonium xloriddon istifado olunmusdur. Bundan olavo reaksiyada KOH va
miixtalif holledicilordon istifado olunmusdur.

Miixtalif kompleksomalogatiricilorin vo halledicilorin, hamg¢inin kraun-efirlorin vo KOH
miqdarinin 1,2- dihalogennonanin dehidrohalogenlogmasi reaksiyasna tosiri dyronilmisdir.

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

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

Uzvi fazada kompleks dissosiasiya edir vo yiiksok aktivliyo malik olan OH™ ionu almur.
Homin ion I,2-dihalogennonanla qarsiliglh  tosirds  olub onu nonin-1-0  qgoader
dehidrohalogenlosdirir.

C7His-CHX-CH2X + [DB18K6-K]" - OH™ — C7H15—C=CH
X=ClI,Br
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Apadigimiz todqgiqatda alavo mohsulun amolo golmosinin sobabini aragdirmaq vo mohsulun
ciximini  artirmaq  maqsadilo  1,2-dihalogennonanin  dehidrogalogenlosma  reaksiyasinin
gqanunauygunluglart Oyronilmisdir. Moshsulun ¢iximina miixtalif kompleksomoaloagatiricilarin,
galavilarin, halledicilorin, ham¢inin DB18K6 vo KOH-1n qatiliginin tasiri yronilmisdir.

Cadval 1. Qalovinin gatiliginin nonin-1-in ¢iximina tasiri (130°C, DBN -10 mmol, DB18K6 -4
mmol, ksilol -15 ml)

KOH mmol Zaman (daq.) Nonin-1 % Nonadien-1,2 %
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 giymotlor gaz-maye xromatoqrafiya gostaricilorine osason hesablanmisdir.

Cadvaldon goriindyii kimi, KOH-in qatiliginin 25 mmoldan 50 mmola gader artirilmasi
nonin-1-in ¢iximint artirir, lakin sonraki morhslads gatiligin artmasi nonin-1-in nonadien -1,2-ys
izomerlasmasind sobab olur.

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

DB18K6 Zaman (daq.) Nonin-1 % Nonadien-1,2
mmol %
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 asason hesablanmigdir.

** Qotranlagsma gedir.

Cadvaldon goriindiiyti kimi, DB18K6-nin qatiligi artdigeca nonin-1-in ¢iximu artir. Bu, onu
gostorir ki, hoqgigoton dehidrohalogenlogsmo prosesi tizvi fazada gedir vo golovinin iizvi fazaya
oOtiirtilmasi bu prosesdo asas faktordur.

Peaksiyanin gedisino hamcinin miixtolif kompleksomologatiricilorin tosiri dyronilmis vo
miioyyon olunmusdur ki, bu reaksiyada istifado olunmus ti¢ sinif kompleksomologatiricilordon on
somaralisi kraun-efirlordir, sonra iss qlimlordir.

Tadqiq olunan sistem ti¢iin istifade olunmus kompleksomalogatiricilorin aktivliyi asagidaki
sira lizro azalir:
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DB18K6 < 18K6 < PM15K5 < TM12K4 < Qlimler < TEBAX

Kraun-efirlorin aktivliyi isa 6z ndvbasindo onlarin KMnOjs ilo kompleks amalogotirmo
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 atomlarinin sayindan - kompleksin davamlilig
donor atomlarmin say1 artiqca artir. Donor atomlarmin yerlagsmosindon — bir miistovi {izerinde na
godor ¢ox donor atomu olarsa, kompleks o qgodor davamli olar. Donor atomlarinin
simmetriyasindan vo asasligindan.Homcinin kationun yiikiindon vo solvatasiyasindan.

Beloliklo, fazalararasi kataliz soraitindo kraun-efirin istiraki ilo 1,2-dihalogennonanin
dehidrohalogenlogsma reaksiyast Oyronilmis, nonin-1-in sintezi ii¢lin yeni, somarali vo sado tisul
toqdim olunmusdur.

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

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

Belo ki, reaksiyada ucuz, zararsiz hoalledicilordon aromatik vo alkilaromatik (ksilol,toluol),
sado efirlordon (dioksan) istifado edilir, reaksiya asagi temperaturda (100-130°C) aparilir. Osas
kimi NaOH vo KOH-dan, on davamli katalizatorlardan - kraun-efirlordon istifado olunur.
Katalizatoru yenidon borpa etmok miimkiindiir. Biitiin bunlarin noticosindo mohsulun ciximi
yiiksok (96-98%) olur.
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PE3IOME

N3yuena  peakumst  JAeruaporajioreHupoBaHus  1,2-AuranoreHoHa B NPUCYTCTBUU
METAJUIOKOMITJIEKCHBIX KaTaJu3aTOPOB, 00pa30BaHHbBIX KpayH-3(UpaMu ¢ KaTUOHAMH IIETOYHBIX
METAJUIOB, B YCIOBUAX MEK(a3HOTO KaTalu3a U MPEICTaBICHO HOBBIH, 3(pPEKTUBHBIA 1 MPOCTON
METOJl CUHTE3a HOHMHA-1. Vcnosap3oBaHue B 3TOM MeTo/ie KpayH-3(h)UpOB MO3BOJISIET MPOBOAUTH
IIpPOLIECC TPU OYEHb HU3KOW TeMIepaType U B MITKUX YCIOBUSAX. OJTO, B CBOIO OY€pellb,
IIPEJOTBpaIaeT NOJYyYEHHUE PA3IMUHBIX OTX0/10B U TOKCUYHBIX ITPOAYKTOB.

B Hamem nccienoBaHnu ObUTH M3YYEHBI 3aKOHOMEPHOCTH PEAKIUU JIeTHAPOTaAIOTCHUPOBAHUS
1,2-purasoreHOHOHa € LEJNbI0 OIpPEJeIEHUs] ONTUMAIBHBIX YCIOBUH Npolecca, BBIACHEHMS
IIpUYMHBl 00pa3oBaHus NOOOYHOTO MNPOAYKTAa M YBEIMYEHHUsS BbIXoAa Mpoaykra. W3yueHo
BIMSIHUE DPA3JIMUYHBIX KOMILUIEKCOOOpa3oBaresiel, Ienoued, pacTBOpUTENEH, a Takke
konnenrpauuu JBb18K6 u KOH Ha BbeiIXoag mpoaykTa. YCTaHOBJIEHO, YTO YBEJIMYCHHE
koHueHtrpauuu KOH ¢ 25 mmonb 10 50 MMOJIb YBEIMUMBAET BBIXOJ HOHUHA-1, HO Ha CIEAYIOIIEM
JTare yBeTMYEeHUE KOHIIEHTPAIMH BBI3BIBACT M30MEpHU3aIli0 HOHWHA-1 B HOoHamueH-1,2. Kpome
TOTr0, IO Mepe yBenuueHus KoHueHtpauuun DBI8K6 ysenmnuuBaercss BbIXOJ HOHMHA-1. OTO
yKa3blBa€T Ha TO, 4YTO JCHCTBUTENBHO MPOIECC MErHJIpOraJloreHHpPOBaHUS MPOUCXOAMUT B
OpraHuy4eckoil gase, u mepexos UIeJOYN B OPraHMUECKyto a3y SBISETCS KIOYEBBIM (PaKTOPOM B
3TOM IpOLECCE.

B mpemmaraeMmom  cmocoOe  NIpoBeleHHE — peaklMM  JerujaporajoreHupoanus  1,2-
JUTaJOT€HOHAaHAa B YCJOBHMSX MeEX(a3HOro KaTajld3a C Y4YacTHEM METaJFIOKOMIUIEKCHBIX
KaTaJn3aTopoB, OOpa30BaHHBIX KpayH-3UpaMU C KATHOHAMHU LIEJOYHBIX METaJIOB HMEET
MpEeUMYyIIeCTBa B OTJIMYMU OT TPAJWLMOHHOIO METO/a. B peaknuu HCIoNb3yloTcs HEIOpOrue,
0e3BpeaHble pacTBOpuTeNd. Peakuuio npoBoaaTr mnpu Hu3koil temnepatype (100-130°C). B
KauecTBe ocHoBaHMs ucnonb3yercss KOH, a Haubonee cTaOuiabHBIMU KaTan3aToOpaMu SIBIISIOTCS
kpayH-3¢upsl (DB18K6). Karanuzatop MOXHO pereHepupoBatb. B pesynbTare Bcero 3Toro
BBIXOJI IPOJIyKTa BHICOKHUH (96-98%).

KiroueBblie ciioBa: kpayH-3¢up, MexxasHblii KaTanus, 1,2-auranioreHHan, HOHUH-1.

| PAHTEI
| 92 | PROCEEDINGS OF AZERBAIJAN HIGH TECHNICAL EDUCATIONAL INSTITUTIONS



http://orcid.org/0000-0002-2205-1023

AN EFFECTIVE AND SIMPLE METHOD FOR THE SYNTHESIS OF
NONIN-1 WITH THE PARTICIPATION OF ALKALI METALS
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ABSTRACT

The dehydrohalogenation reaction of 1,2-dihalogenone in the presence of metal complex catalysts
formed by crown ethers with alkali metal cations was studied under phase transfer catalysis
conditions and a new, effective and simple method for the synthesis of nonine-1 was presented.
The use of crown ethers in this method allows the process to be carried out at very low
temperatures and under mild conditions. This, in turn, prevents the production of various waste
and toxic products.

In our study, the patterns of the dehydrohalogenation reaction of 1,2-dihalononone were studied in
order to determine the optimal process conditions, determine the reason for the formation of the
byproduct and increase the yield of the product. The influence of various complexing agents,
alkalis, solvents, as well as the concentration of DB18K6 and KOH on the product yield was
studied. It was found that increasing the concentration of KOH from 25 mmol to 50 mmol
increases the yield of nonine-1, but at the next stage, the increase in concentration causes the
isomerization of nonine-1 into nonadiene-1,2. In addition, as the concentration of DB18K6
increases, the yield of nonin-1 increases. This indicates that the dehydrohalogenation process
actually occurs in the organic phase, and the transfer of alkali into the organic phase is a key
factor in this process.

In the proposed method, carrying out the dehydrohalogenation reaction of 1,2-dihalogenonane
under phase-transfer catalysis with the participation of metal complex catalysts formed by crown
ethers with alkali metal cations has advantages over the traditional method. The reaction uses
inexpensive, harmless solvents. The reaction is carried out at low temperature (100-130°C). KOH
is used as a base, and the most stable catalysts are crown ethers (DB18K6). The catalyst can be
regenerated. As a result of all this, the product yield is high (96-98%).

Key words: crown ether, phase transfer catalysis, 1,2-dihalogenane, nonine-1.
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