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AHOTAL[IA 3anpononosano memoo cunme3y HOB020 HOOAHOHO20 KAMAM3AMopa MidichazHozo nepemocy, uwo
Micmums 080 KapbazoniieHi epynu ma € cmitkum 00 0ii ayeie —1,8-bic(9 -kapbasonin)-3,6-0iokcaokmany. I[looano
amiHHo20 muny 0y8 cuHmesosanuli e63aemodicto 1,8-0ubpom-3,6-diokcaokmany 3 KaNi€gow CiLlio Kapba3omy.
Hoouuwenns npodyxmy 6i0 3anuwikie kapoaszony 6iobysacmocs npu nepekpucmanizayii i3 oenseny. Cmpykmypa 1,8-
6ic(9 -kapbazonin)-3,6-Oiokcaokmany niomeepoicena 3a donomozoro danux AMP 'H, >C — cnexmpis, a maxoxc mac-
cnekmpie.

Knrouosi cnosa: nooanou, xamanizamopu ¢azosoeo neperoca, 1,8-6ic(9’-kapbazonin)-3,6-diokcaokman, xapbasor,
cunmes.

AHHOTALIHA [Ipeonodicen memoo cunmesa Ho8020 HOOAHOHO20 KAMAIU3amopa azoe020 nepenocad, co0epucauye2o
0ge KapbazonuibHble spynnvl, cmouikuil K deticmeuio wenoveti — 1,8-6uc(9’-kapbazonun)-3,6-ouoxcaokmana. Ilooano
AMUHHO20 MUNA CUuHmesUuposawn e3aumooevicmeuem 1,8-0ubpom-3,6-0uokcaokmana ¢ Kaiuegou corvlo Kapoaszoid.
Jloouucmka npodykma om ciedo8 Kapoazona npoucxooum npu nepexpucmaniusayuu us oeuwzona. Cmpykmypa 1,8-
ouc(9’-kapbaszonun)-3,6-0uokcaokmana 0okazana ¢ nomoujpio Oanuwvix AMP 1H, 13C—cnel<mp06, a makoice macc-
CHeKmpos.

Knroueevle cnosa: nodamowi, xamanusamopel Gazogozo neperoca, 1,8-6uc(9’-kapbazonun)-3,6-ouoxcaokman,
Kapbason, cunmes.

THE SYNTHESIS OF NEW PODAND, 1,8-BIS(9°’-CARBAZOLYL)-3,6-
DIOXAOCTANE

S. KRAVCHENKO"
Dnipropetrovsk State Agrarian-economic University, Dnipropetrovsk, UKRAINE

ABSTRAKT The main kind of phase transfer catalysts are crown-esters, cryptands, quarternary ammonia salts and
podands. The podand kind of phase transfer catalysts is the most efficient for the organic chemistry technologies. The
aim of this investigation is the syntheses of new podand which consists of two carbazole moiety and triethylenglygol
chain. The synthesis of 1,8-bis(9’-carbazolyl)-3,6-dioxaoctane has been proposed. This containing two carbazolyl
moiety podand is stable in the alkali media. The reaction of the synthesis is carried out in the 1,4-dioxane solution.
Carbazole reacts with excess of potassium hydroxide in the boiling solvent in the presence of tetrabutyl ammonia
bromide. Then the hot solution of potassium salt of carbazole is filtered off- Then the reaction of potassium salt of
carbazole with 1,8-dibromo-3,6-dioxaoctane is carried out in 1,4-dioxane solution. After that the reaction mixture is
cooled. The obtaining potassium bromide is filtered off- The 1,4-dioxane reaction solution is evaporated at reduced
pressure. The residue is washed by water and then it is dried at reduced pressure. Then the residue is extracted by
boiling tetrachlorocarbon. The extract is evaporated at reduced pressure yielding the technical product. The crude
product yield is 77 %. The solid residue was crystallized from benzene or ethanol yielding the pure product. The
additional quantity of the product is obtained by the column chromatography of the filtrate residue. The overall yield of
pure 1,8-bis(9’-carbazolyl)-3,6-dioxaoctane is 54 %. The melting point of 1,8-bis(9’-carbazolyl)-3,6-dioxaoctane is 128
— 129 °C. The product structure has been confirmed by data of NMR ' H spectra, NMR *C spectra and mass-spectra.
Keywords: podands, phase transfer catalysts, 1,8-bis(9’-carbazolyl)-3,6-dioxaoctane, carbazole, synthesis.

Beenenne MEPCIEKTUBHON Pa3HOBUIHOCTH KaTaJlW3aTOPOB
JlaHnHas cTaThs SABJSIETCA NPOAOJDKEHUEM Mek(pa3HOro IepeHoca — MOJAHJOB AaMHUHHOIO
HCCIIeIOBaHUH, MOCBSIIIEHHBIX CUHTE3y TUIIA HA OCHOBE TPUATHUIICHIJIMKOIBHOM MaTpPHIIbI.
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TakuMm coenuHEeHHEM SBIsSeThCs 1,8-0mc(9’-
kap6azomnui)-3,6-TMOKCaOKTaH.

JlanHas cTaThs MOCBSIIEHA HCCIESTOBAHUIO
BO3MOXXKHOCTH cuHTe3a 1,8-0mc(9’-kapbazommn)-
3,6-nuokcaokTaHa 1 U3 JOCTYIHBIX PEAKTUBOB:
kap6azona u 1,8-a1u6pom-3,6-A10KCaOKTaHa.

Lean padoTbl

Llenpr0 [MAaHHOTO HCCIEOOBAHHSA SBIISETCA
co3laHue yM00HOrO Crmocob0a CHHTE3a HOBOTO
MOJTAHAHOTO KaTaim3aTtopa (a3oBOro IepeHoca,
coJiepkKalero JABe KapOa3oNWiIbHBIE TPYIIBI |
CTOHMKOro K peiicTBuio mmenmodern — 1,8-0mc(9’-
kap6azonmn)-3,6-nuokcaokrana 1. IlogoOHo
OpomuzIam 1,8-6uc(TprankuiaMmMoHii)-3,6-
JIUOKCAOKTaHOB [1], JaHHOE coeAuHEHHE TakxKe
MOXKET  OKa3aTbCsi  HMHTHUOMTOPOM  KOPpPO3UHU
METaJUIOB B BOJHBIX PACTBOPAX, a TAKXKE SBIACTCA
MOTEHI[UATBHBIM JTIOMUHO(OPOM.

H3i10:xeHNEe 0CHOBHOIO MaTepHaia

OCHOBHBIMH Pa3HOBUIHOCTSIMU
KaTanu3aTopoB MeK(a3HOro IMepeHoca SBISIOTCS
YEeTBEPTHUYHBIE aMMOHHUEBBIE COJH, YETBEPTUUHBIC
¢dochoHneBBIE CONM, Ipyrde OHHUEBBIC CONH, a
Takke anddaTHyeckue MOMUIPUPHL, TaKUe Kak
KpayH-2QUpBI, KPUNTAHAB W momauael [2-10].
Hambonee nemeBsIMM B NPOU3BOACTBE U
9KOHOMUYHBIMHU ABIISIOTCS KaTaJlu3aTOPBbI
¢azoBoro nepeHoca MOJAaHTHOTO THIA.
CpaBHUTENTPHO HEAABHO ObUI ONHMCAH Cily4ai
NpUMEHEHUs]  nmonudTWieHrmukons [I9I-9 B
CHHTE3€e  TPUATIKWIOPTOPOPMHATOB [11-12].
HemHoro panee ObUIM NPEATIOKEHBI YyAA4YHbBIE
KaTanu3aTopbl (a3oBOro mepeHoca CMEIaHHOTO
Tuna, TUOpUIBl TOJAHIOB M  YETBEPTHUYHBIX
aMMOHHUEBBIX  COled  —  OpOMHIBI 1,8-

Ouc(TpUaIKUIAMMOH)-3,6-TIOKCAOKTaHOB 3
pOICTBEHHBIE coeauHeHus [13-16].

[omaume!, MMEIoIIre Ha KOHITaX
OJTTOKCAaTKaHOBOU 1enu TPETUYHBIE
aMUHOTPYIIIIBI,  TIOKa3alu  ce0sS  JTOBOJBHO
3¢ heKTUBHBIME aTann3aTopamMu ¢azoBoro

mepeHoca, HampuMep B TeTepoda3HOM CHHTE3e
Tpuankuinopropopmuatos  [17-18].  HemasHo
xuvmukamu HTY XIIM, Bb. B. VYcnenckuMm wu

B. B. [Tam6yprom, OBLT TTOTYIeH
MOTEHIMANbHBI  MPOTHBOPAKOBBII  Mpenapar,
moMuHODOp W TIOmAaHI HOBoro Tuma — 1,8-

ouc(HapTAIMMHIOOKCH)-3,6-THOKCaokTan  [19].
OnHako JaHHOE COCOWHEHHE, SABIAICH  N-
ATKOKCUHUMUIOM, JIOJKHO MTOJIBEPTaThCS
XUMHYECKIM TIPEBPAIECHISIM B IIETOYHBIX CPEIax,
YTO JOJDKHO CHIDKATH ero 3()¢eKTHBHOCTH, Kak
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Katamm3oropa (a3oBOro IepeHoca B CHHTE3E
TPUATKAIOPTOPOPMHUATOB.

JlaHHas cTaThs MOCBSIIEHA WCCIICIOBAHHIO
BO3MOXKHOCTH cuHTe3a 1,8-6mc(9’-kapbazommn)-
3,6-nuokcaoktana 1 W3 TakuX JIOCTYIHBIX
peakTuBOB, Kak KkapOason u 1,8-aubpom-3,6-
JTNOKCAOKTaH.

OO0cyxneHue pe3yJbTaTOB

Hamu HalineHo, 4To mpu B3auMOIEHCTBUU
kap0azona ¢ n30BITKOM THAPOKCHA KaUs B Cpeae
KUILAIIEr0 JMOKcaHa o0pasyercsl KajaueBas COJb
kap0a3ona, pacTBOpuUMasi B KHUIISILEM THOKCAaHE.
[Ipumenenue u30piTka KOH cnocoOctByer ee
00pa30BaHUIO MyTeM CBS3BIBAHUS OOpa3yloIIeics
Bombl B Buae ruapatHoi. 1,8-/lubpom-3,6-
JUOKCAOKTaH AaKTHBHO pearupyer ¢ KaJMeBOH
colplo Kapba3ona B TeX K€ YCIOBUSX H, IOCIHE
IBYKpaTHOW oOpaboTku ero, obpasyer 1,8-0mc(9’-
kap6azommn)-3,6-muokcaoktad 1 ¢ BBIXOZOM
76,9% (puc. 1).
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Puc. 1 — Cxema cunmesa 1,8-6uc(9’-kapbaszonun)-
3, 6-0uoxcaokmana 1

[locnenytomas mooyncTKa MPOAYKTa OT
CIIEZIOB Kap06azona MIPOUCXOIUT pH
MEePEeKPUCTAIUIM3AIMH €r0 M3 CyXoro OeH3ona.
Bo3MokHO Tak jke HCIONB30BaHWE JTAaHONA IS
STOU LIENH.

Crtpoenne coemmHeHuss 1 monmTBep)Kaercs
nauHeiME criektpoB SIMP 'H u °C, a tak xe macc-
criektpom. B cmextpe SIMP 'H mpucyTcTBYROT
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curHansl  npotoHoB rpymn  OCH,CH,O #u
NCH,CH,O B Buje cuHTIieTa U ABYX TPUILICTOB B
obmactu 3,267 - 4,349 m.1.
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Puc. 2 — Cxema macc-
cnekmpomempuueckou  ¢paemenmayuu  1,8-
ouc(9’-kapbazonun)-3,6-ouokcaokmana 1

s rerepoapoMaTH4ecKUX — IPOTOHOB
Kap0a30IMIIBHBIX TPYI HAOIIOAAIOTCS CUTHABI B
BHJIE IBYX TPHUIUIETOB U BYX TyOJIETOB B 00JacTH
7,176 - 8,126 m.1.

Crnextp SIMP "C, 3anmcannmeii B APT-
peXHIME, MOJTHOCTBIO COOTBETCTBYET
MpeanonaraéMoil  CTpPYKType. B  oGnactm
BTOPUYHBIX U YETBEPTUUHBIX YIJIEPOJHBIX ATOMOB
Habmomatorcsi curHanbl NCH,-Tpymnmel u IBYX
OCH,-rpymm (42,41, 68,57 u 69,79 m.1.), a Takke
JIByX UYETBEPTUYHBIX YIJIEPOIOB KapOa30MMIIbHBIX
rpymn (121,90 u 140,05 wm.x.). B obmactm
BTOPUYHBIX YIJIEPOIHBIX AaTOMOB HaOIIONAIOTCS
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KapOazommibHBIX ~aToMOB  yraepoma (109,19,
118,41, 119,73 u 125,20 m.11.)

B wmacc-cnektpe, 3anucanHom B FAB-
pexume (puc. 2), HaOIIOZAIOTCI NHUKA HOHOB
[M+H](m/z 449) u M'(m/z 448). Jlanee
MPOUCXOAUT obpazoBaHue N-
STHIICHKapOa30IMIIbHOrO(1m/Z 194y wu N-
MeTmieHkapoazomunpHoro (m/z 180) noHoB.

OkcnepuMeHTanbHasg vacte. Cnektp SMP
'H peructpupoBanu Ha crektpomerpe VARIAN
VXR-300 (300 MIm, MesSi B KadecTBe
BHYTPEHHETO CTaHAapTa; MPHUBEAEHBI 3HAYECHUS O,
M1, KCCB (J), TI'm). Cmektp SIMP “C
peructpupoBaniu Ha crnektpomerpe VARIAN
VXR-300 (75 MIm, MesSi B KadecTBe
BHyTpeHHero crangapta, APT-pexum). Macc-
CHEKTp PETUCTPUPOBAIM HA MAaCC-CIIEKTPOMETPE
VG 770-70EQ B FAB pexnme. 1,4-/luokcan
CYLIMJIM KUMsYeHHueM M meperoHkod Hany KOH.
beH3on cymmnm KWAMAYEHHEM W NEPETOHKOM Haj
Na.

1.8-buc(9’-kap6azomnmi)-3,6-IHOKCAOKTAH.
PactBop 3,344 r (20,00 mmons) xapbazomna 1,30 r
(4,04 mmonb) TerpabyTmiamMmmoHHiiOpomuga B 60
Mi 1,4-muokcana u 4,50 T (80,36 mmoms) KOH
KUISATHIM PY  WHTCHCHBHOM IIEPEMEIINBAHUHU B
TedeHHe 1 4, 3aTeM OT(UIBTPOBATIH TOPSIYUM,
ocalok mpombuid 20 My Kumsiniero amokcana. K
O0BEIVHEHHOMY  JUOKCAaHOBOMY  (HIBTpaTy
nmobaBumu  pactBop 2,760 r (10 mmoms) 1,8-
mubpoM-3,6-muokcaokrana B 10 M mmokcaHa,
PEaKLUOHHYIO cMech KUIIATIIIN npu
nepeMelrBaHuy B TeueHue 10 4, 3aTeM oxiaauau
u ordmipTpoBamn ocamok KBr, u3 ¢uiasrpata B
Bakyyme (50 wmm pr.ct.) ororHamu 39 M
JHOKCaHa.

PactBop 3,344 r (20,00 mmonp) kapbaszomna
1,30 r (4,04 mMonp) TeTpaOyTHIIAMMOHHIOpOMUIA
B 45 mi 1,4-mmokcana m 1,20 v (21,43 mMMob)
KOH KHUIISI TN npu WHTEHCUBHOM
NepeMenINBaHuu B TeUeHHe 1 4, 3aTeM 00aBHIH
MOJIYYCHHBI PEAKIUOHHBIA PACTBOP M KUIISTHIHA
IIPY UTHTEHCHBHOM II€PEMEIINBAHUY B TEUCHUE 5 U.
Oxyaguiy peakuoHHYI0 CMECh, OT(IIBTPOBAIH
BeimaBmni ocagok KBr, mpomeuin ero 20 mn
muokcaHa. M3 oOpemwHeHHOTO  (hmUIBTpaTa
ororHamn 50 Mn guokcana. OcTaTok ymapuiu
Hacyxo npu 60 °C u 13 MM. pT. CT., MpOMBLIH 3
MOPIUSAMH BOIH 1O 15 MuI, cymmiii B Bakyyme (2
MM pT. cT.). OcTaTok 3KCTpParupoBad C
¢unpTpoBanmem 50 mn kum. CCly, dumsTpat
ynapuBanu B Bakyyme (20 mm prt. ct.). [lomydaeno
3,450 1 (76,9%) Ttexamueckoro 1,8-0mc(9’-

4CTRIpE curxanna reTepoapoMaTHICCKIX Kap0Oa3zommi)-3,6-auokcaoktana 1, OeciBeTHBIE
kpucramiel, T.uL 120 — 121  °C. TIlocme
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MEPEeKPUCTAIUIH3AIMA U3  KUIAIIEro  OeH30i1a
nmomy4yero 1,779 v (39,7 %) gucroro 1,8-6uc(9’-
kapbazomnmin)-3,6-auokcaoktana 1, OecIBETHBIC
Kpuctamisl, T.. 128 — 129 °C. Ouuctka ky0OoB
MepeKPUCTAIUTH3AIHH KOJIOHOYHOI
xpomatorpaduert (Al,Os;, osmoeHT — OeH30M)
MTO3BOJIIII TIOYYUTh NomonHuTensHo 0,644 T (14,3
%) 1,8-6uc(9’-kap6a3zommn)-3,6-1uokcaokrana 1,
OecIBETHBIC KPUCTAJUIBI, OCCIIBETHBIE KPUCTAILTHI,
.. 127 — 128 °C.

Crextp SIMP 'H (300 MI'n, (CDs),SO, o,
m.na.): 3,267 ¢, (4H, OCH,CH;0), 3,569 T (4H,
NuCH,CH,0, *J = 5,1 Tu), 4,349 T (4H,
NuACH,CH,O, *J = 5,1 Tm), 7,176 T (4H,
Cue(3,3°,6,6)H, °J = 7,35 T'm), 7,388 T (4H,
Cue(2,2°,7,7)H, °J = 7,65 T'n), 7,481 n (4H,
Che(1,1°,8,8)H, J 8,40 I'm), 8,126 nm (4H,
Che(4,4°,5,5))H, °J = 8,40 I'). Criextp SIMP "°C
(75 MI'n, CDCL,APT-pexum, M.a.):a) Coyp,
Cuers: 42,409 (NCH,), 68,572 (NpCH,CH,0),
69,788 (OCH,CH,0), 121,900 Cy(4a,4a’,5a,5a’),
140,054 Cue(la,1a’,8a,82°); 6) Creps: 109,190
Cue(2,2°,7,7°), 118,407 Cue(2,2°,7,7°), 119,725
Chet(4,4°,5,5%), 125,195 Cye(1,1°,8,8°). Macc-
ciektp (FAB) m/z (Iym(%)): 449 [M+H]" (32), 448
M"(51), 194 (64), 130 (100). Haiineno (%): N
6,18. C;30HsN,0,. Beramcieno (%): N 6,25.
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