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SYNTHESIS OF BIDENTATE PHOSPHORUS-CONTAINING
LIGAND BASED ON IMIDAZOLIUM IONIC LIQUID

Annotation. The synthesis on a base of imidazolium ionic liquid of novel ligand (1-(3-diphenylphosphanyl-2-
(diphenylphosphanyloxy)propyl)-3-methyl-1/7-imidazol-3-ium chloride), containing both diphenylphosphine and
diphenylphosphinite groups is reported. Phosphine group plays an important role for binding the transition metal in
ionic liquid structure. Metal-containing ionic liquids are used both as catalysts and reaction media for the variety of
organic synthesis reactions. Phosphinite, known as weakly coordinating group assists the transition metal in
performing catalytic activity.
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1. Introduction. Ionic liquids (ILs), which are organic salts with a melting point below 100 °C, have
attracted much attention in recent years [1]. Because of their unique properties, such as negligible vapor
pressure, non-flammability, good thermal stability, high ionic conductivity and excellent designable
properties, ILs are favorable in a range of applications like organic synthesis, sample extractions, catalysis,
spectroscopy, separations and electrochemistry [2]. Also ILs also have been used as plasticizers [3], lub-
ricants [4], nucleating and antistatic agents [5] in various kinds of polymers and shown promising results.

ILs have received great attention as potential solvents and catalysts in a wide variety of chemical
reactions, separation, and manufacturing processes to provide excellent protocols for ecological clean
chemistry and green ideology [6].

ILs have profound effect on the reactivity and selectivity of chemical reactions, can be readily
recycled and in some cases, facilitate the isolation of products [7]. The tunability of chemical and physical
propertics by selection of appropriate anion-cation combinations is a useful feature of ILs [8].

Over the last 60 years, the increasing knowledge of transition metal chemistry has resulted in an
enormous advance of homogeneous catalysis as an essential tool in both academic and industrial fields.
The positive effects of phosphine ligands in transition metal homogeneous catalysis have contributed
largely to the organic synthesis and the industrial production of chemicals [9].
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In comparison with monodentate phosphorus ligands, bidentate ones lead to increase stability of
organometallic complexes due to the chelate effect, which has strong impact on the chemistry at the metal
centre. Despite of their importance in transition — metal-catalyzed reactions there is still a luck of new
bidentate phosphorus ligands.

Therefore, the synthesis of imidazolium ionic liquid for novel ligands with phosphine and phosphinite
functionality, that can be used in transition metal homogeneous catalysis.

2. Experimental

2.1. Materials and methods. Dichloromethane (CH,Cl,), tetrahydrofuran (THF) and benzene were
purified by standard procedures [10]. Reactions were carried out under an atmosphere of argon using
conventional Schlenk glass-ware, solvents were dried using established procedures and distilled under
argon immediately prior to use. Analytical grade, PPh,Cl and KPh,Cl, epichlorohydrin and 1-methylimi-
dazole cation, deuterated solvents were purchased from Sigma Aldrich.

FTIR spectra were recorded using the KBr pellet on a Nicolet 5700 Fourier transform spectro-
photometer °C NMR and *'P-{'H} NMR spectra were recorded on a Bruker Avance 400 spectrometer.
Elemental analysis was carried out on a Fisons EA 1108 CHNS-O instrument.

2.2. Synthesis of 1-(3-Diphenylphosphanyl-2-(diphenylphosphanyloxy) propyl)-3-methyl-1H-
imidazol-3-ium chloride (3). To a stirred solution of 5.2 g of (2) and 55 ml of THF, 10 ml of KPPh, were
added dropwise. The process was carried out under stirring with periodic formation of yellow-orange
solution. After completion of the addition, the resulting reaction mixture was placed in the refrigerator for
2-3 days. At the end of this time, THF was evaporated to a volume of 15 ml. Then 25 ml of hot benzene
was added to this solution and the resulting solution was filtered through Celite and then evaporated to a
viscous mass (3). Yield, 11 g (89%). IR (KBr) cm™: 1437,1 (PPh); 1166,5 (CH,Cl); 1128,5(C-0). *'P
NMR, §, ppm: 33.32 , 22.23; °C NMR, §, ppm:: 137.71 (imidazolium N-C-N), 132.69 & 132.72 (P-C1
phenyl) 131.22, 131.12, 130.86, 130.75, 130.42, 129.09, 128.96, 128 44 (other phenyl C’s), 122.11 &
123.84 (imidazolium N-C-C-N), 68.61 (PO-CH), 61.47 (P-CH,), 60.18 (N-CH,), 34,28 (N-CH;). Anal.
Calc. for C;;H;5,ON,CL,P, %: C, 67.9;: H, 6.21. Found., %: C, 67.99; H 6.24.

3. Results and discussion

At first we have synthesized novel ionic liquid - 1-chloro-3-(3-methylimidazolidin-1-yl)propan-2-ol
chloride (1) /11/, m.p. °C:
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Then by adding 1 equiv. Ph,PCl, 1 equiv. n-BuLi in CH,Cl, at -78 °C to (1), 1-(3-chloro-2-(diphenyl-
phosphaniloxy)propyl)-3-methyl-1H-imidazol-3-ium chloride (2) [11] had been obtained.

1-(3-Diphenylphosphanyl-2-(diphenylphosphanyloxy)propyl)-3-methyl-1H-imidazol-3-ium  chloride
(3) was casily synthesized by the reaction of 1-(3-chloro-2-(diphenylphosphaniloxy)-propyl)-3-methyl-
1H-imidazol-3-ium chloride (2) with KPPh, in THF.

Infrared spectrums of 1-(3-diphenylphosphanyl-2-(diphenylphosphanyloxy)propyl)-3-methyl-1H-
imidazol-3-ium chloride (3) can be seen below:
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Absorption bands of the following groups remain in the spectrum of 3 : PPh, CH,Cl, CO, (1437,1 cm™,
1166.5 cm™, 1128.5 cm™), respectively. Group P-O-alkyl appears as absorption bands at about the same
range as was the spectrum of 2 (995,7 cm™).

Conclusions. Thus, new compound capable to play the role of bidentate ligand - 1-(3-
diphenylphosphanyl-2-(diphenylphosphanyloxy)propyl)-3-methyl-1H-imidazol-3-ium chloride-containing
both diphenylphosphine and diphenylphosphinite groups, were synthesized by means of consequtive
functionalization of ionic liquid 1-chloro-3-(3-methylimidazolidin-1-yl)propan-2-ol chloride (1).

The reported ionic liquid is a starting for phosphotus-containing ligand of catalysts have proved
promising in both Kharasch addition reaction and Williamson synthesis.
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CHUHTE3 BUJEHTAHTHOI'O ®OCOOPHOI'O JIMTAHJIA
HA OCHOBE MMH JA30JIbHOU MOHHOU KN JIKOCTU

B pabote mpeacTaBiIcH CHHTE3 HOBOHM HOHHOM )uakocTu-xiaopuaa 1 - (3-mudpermndpochanmn-2-(audpermndoc-
(haHMIOKCH)IIPOTIH)-3-MeTHII- | /7-UMHAa30.1-3-H, COACPKAINYI0 Kak Ju(eHmpochuHOBYIO, Tak U audeHmnpoc-
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(uanTHYFO Tpymmel. OocHHOBAA TPyNIA HUTrpacT BAKHYIO POIb I CBA3BIBAHHMA MCPEXOAHBIX MCTAIOB B CTPYK-
Type HOHHOHM >XHAKOCTH. METAUICOACPKAIMUC HOHHBIC >KHAKOCTH HCHOJB3YIOTCA B KAUCCTBE KATAIH3ATOPOB H
PCAKIMOHHBIX CPS I PA3JIMIHBIX PCAKIIHH OPraHHICCKOTO CHHTE3a. DOoCHHHUT, MPeacTaBIACT CO0OH CIabo Koop-
JUHUPYIOIIYE) TPYIIY, CIOCOOCTBYIOMIYE) KATATUTHUCCKH AKTHBHPOBATH MEPEXOmHOM MeTan. CHHTC3HPOBAHHASL
HOHHAS JKHIKOCTH SBIACTCS TCPCICKTHBHBIM KATAIH3AaTOPOM B PCAKIUAX MPHCOCIWHCHHSA Xapama W CHHTE3a
BunbsaMcoHa.

KmodeBnie ¢/10BA; HOHHAS KHIKOCTh, OWICHTAHTHBIN JINTAHA, HMHAA30/ i, pochuHUT.
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VIMUJIA3OJIMN HETT3IHAETT MIOHABIK CYUBIKTBIKTBIH BUAEHTAHTBIK
®OCDOP JINT AH IBIHBIH CUHTE3I

Kympicra xana quderundocdun xone aupeHuAPOoCPUHNT KAMTHTHIH HOHABIK CYHBIKTHIK: 1-(3-mudernndoc-
(aumr-2-(mudernadochpaHuIokcH ) mponm)-3 -MeTUA- 1 //-uMuaa30m-3-ui  XTOpHasl CHHTE3ACHTCH. DochuH TOOB
aybICIAIbl METAIIBIH HOHIBIK CYHBIKTBHIKTBIH KYPBIIBIMBIHIA OAMIAHBICTHIPYINBI PETIHAC MAHBI3ABI PO aTKAPAIBL.
Mertann KaMTHTBIH HOHABIK CYWBIKTBIKTAD OPTAHMKAIBIK CHHTC3IIH TYPJ PEAaKIMUIAPBIHAA KATAIH3aTop KOHE
PCAKINIAIIBIK OPTA HETi3iHAC maiaamaHeuianbl. POCHUHHUT, ayBICHANB MCTAIABIH KATAIHTHKAIBIK OCICCHIITITIH
JKOFAPBUIATATHIH OAHTAHBICTRIPYIIBI TOM OOIBIT Ta0bIIaAbl. CHHTE3NENTCH HOHIBIK CYHBIKTHIK, XapaIlThIH KOCHLIY
JKOHE BHIIBSIMCOHHBIH CHHTE3 PEaKIMUIAPBIHAA TIEPCIICKTHBAIBI KATATH3aTOP PETIHAC YChIHBIIAIBL.

Tipex ce31ep: HOHABIK CYHBIKTBIK, OMICHTAHTTHI TUTAH, UMHUAA30IHI, POCHHHUT.
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