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Table 1 Solubility parameters for hydrocarbons at 100°C
100 |-
Hydrocarbon O
Isopentane 6.39. w
Hexane 6. 67
Octane 6. 84
Nonane 6.91 0=
Decane 6.98 g
Methylcyclohexane 7.12 CRRL o
Cyclopentane ) 7.28 ﬁ
Cyclohexene 7.38 ‘“; 80 |-
Ethylbenzene . . 7.86 =
Mesitylene 7.89 Tog
1, 2, 4-Trimethylbenzene 7.94 T
Benzene 8.35. w L
Naphthalene 9.02
2, 3-Dimethylbutane 6.43 ‘
Heptane 6.76 2
Hexadecane 6.88
Tetradecane 6. 96 2 6.0 GIS }‘l : l I I
Dodecane 7.05 - ’ S 80 8590
Ethylcyclohexane 7.19 Gg (call’Zecm™3/%)
Cyclohexane 7.34 Fig.2 Plots of —4H,fvg vs. §; for tetrabutylammonium
f-Butylbenzene 7.67 bromide )
p-Xylene 7.89 )
m-Xylene 7.92 1: Isopentane, 2 : 2, 3-Dimethylbutane, 3 : Hexane,
Toluene 797 4 : Heptane, 5: Octane, 6: Nonane, 7: Methylcy-
Tetralin 8. 50 clohexane, 8:Ethylcyclohexane, 9 : Cyclopentane,

10 : Cyclohexane, 11 : Cyclohexene, 12 : Decane, 13 :
Ethylbenzene, 14 : p-Xylene, 15 : m-Xylene, 16:

Toluene, 17 : 0-Xylene, 18 : Benzene
200 |
150 |
100 —
50 -
o) o
= 8
8 3
o
" L
=Y &=
—
10 el
=
|
5 |
2 1 1 [ | I 1 L L : L !
24 2,5 26 27 2.8 2.9 60 65 7.0 75 80 85
1/T %108 ' 8¢ (cal2.cm~¥2)
Fig.1 Plots of V, vs. 1/T for tetrabutylphosphonium Fig.3 Plots of —4H,/vg vs. dg for span 20 and tetra-
bromide butylphosphonium bromide

1 : Isopentane, 2:2,3-Dimethylbutane, 3 : Hexane, 1: Isopentane, 2:2,3-Dimethylbutane, 3 : Hexane,

4 : Cyclopentane, 5: Heptane, 6 : Cyclohexane, 7:
Methylcyclohexane, 8 :Cyclohexene, 9 : Octane,
10 : Ethylcyclohexane, 11 : Nonane, 12: Benzene,
13 : Decane, 14 : Toluene, 15:p-Xylene, 16 : m-
Xylene, 17 : Ethylbenzene, 18 : 0-Xylene

4 : Heptane, 5: Octane, 6 : Methylcyclohexane, 7 :
Ethylcyclohexane, 8 :Cyclopentane, 9 : Cyclohexane,
10 : Cyclohexene, 11: Decane, 12 : Ethylbenzene,
13 : p-Xylene, 14 : m-Xylene, 15: 0-Xylene, 16:
Toluene, 17 : Benzene
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100 =

—dH,[v, (calfcrn®)

30

20 1 1 1 | 1 |
6.0 6.5 7.0 7.5 8.0 8.5

g (call/2.cm™%2)

Fig.4 Plots of —dH /v, vs. §y for hexadecylirimethyl-
ammonium chloride and 18-crown-6

1 : Isopentane, 2 :2,3-Dimethylbutane, 3 : Hexane,
4 : Heptane, 5 : Octane, 6 : Nonane, 7 : Methylcyclo-
hexane, 8:Ethylcyclohexane, 9 : Cyclopentane,
10 : Cyclohexane, 11: Cyclohexene, 12 : Decane,
13 : Ethylbenzene, 14 :p-Xylene, 15: m-Xylene,
16 : Toluene, 17 : 0-Xylene, 18 : Benzene )

Table 2 The values of solubility parameter (§,)% and
D(§)? of phase-transfer catalysts

Catalyst pl(\ﬁ;ﬁh?ngc) o1 D{g)
C,HeP(CsH)Br - 249~251 19.4 0.14
(C,Hg)NBr 87~ 89 14,8 1.8
C,2HasN(CHy);Cl paste 14.2 2.6
CyeHgN(CH,)4Cl ,, paste 13.7 3.3
CysHy:N(CH;y),ClL 84~100 12.9 5.5
(C4H,),PBr 99~101 12.9 5.6

~ 18-Crown-6 39~ 40 12.7 6.3
(CysHar)N(CHy),Cl 100~117 12.7 6.6
CsHsCH,N(C,H;),4ClL 102~103 11,0 22

- (CgH,2)NBr 70~ 72 10,7 31
CyeHsP(CyHg)sBr §5~ 57 10.6 33
CysHygyN(CgH ;1) 3Br paste 10.4 41
Span 20 liguid 9.8 87
CeH;CH,P(C,H,)Cl 160< 8.8 1370

a) At 100°C. b) For benzene-water system.
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Table 3 D(§)-Parameter of quaternary ammonium saltes, transferability of MnO,~ to benzene,
and yields of ‘poly[oxy(2, 6-dibromo-1, 4-phenylene)®

Transferability of

Yield of poly[oxy(2, 6-dibromo-

Catalyst D@ MnO,~ to benzene 1, 4-phenylene)] (25)®
(C.H;)NBr — - 3.8
(C,H;)NBr 1.8 Freely transferable 26.5
CyoHasN(CHy),CL 2.6 . Partially transferable —
CioHosN(CHp)gBr — — 23.4
CeHsCH,N(C,H;),Cl 22 Untransferable 14.5

a) The values are cited from the ref. 21).
b) Monomer=9, 06 mmol, catalyst=1mmol.

Table 4 D(§)-Parameter of quaternary salts andsecond-
order rate constants (K) for the reaction of
bénzenethiolate with 1-bromooctane in benzene-

water®
Catalyst D& K%10%(mol~t.s71)
(C5H5)3PCH3131‘ —_ 1.7
(C5H5)3PC4HQBI‘ 0.14 —
(C,Hy)NBr 1.8 5.2
(C4Hg)4PBr 5.6 2.5
CoH;CH,N(C,Hy),Cl 22 <1.0X10-3
CoHCH,N(C,H,) ;Br _ 1.6%10-

a) The values are cited from the ref. 1).

Table 5 D(§)-Parameter of quaternary ammonium salts
and distribution coefficient (Kg) of MnO,” in
benzene-water®

Catalyst D K"
(CH4)NC1 — 0
(C&Hg)‘NBT 1.8 1.61
CyHy:N(CH;);C1 3.3 1.28
CgH;CH,N(C,H;);Cl1 22 1. 06

a) The values are cited from the ref. 1).
b)) Kyg=(MnO,” in benzene)/(MnO,~ in water).
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BOWEME T 2 — 2 — LOHOEERERZ RS THRBEET - T
Whe

Lk, BREAT 2—-2-%@5 R EEMBICBEL, ¥

25) A.M. Wilson, L. Churchill, K. Kiluk, P. Horsepian,
Anal. Chem., 34, 203(1962).
26) BESILESR, “SITHREL”, X# (1974) p.451

Table 6 D(§)-Parameter of quaternary ammonium salts
and comparison of ability to extract hydroxide

ion®
Distribution coefficient
Catalyst D@® of OH™ in benzene-water
(CH,) ,NBr — 0,027
(C,Hy) NBr 1.8 0.68
Cy6H3sN(CHg)gBr - 0.15
CIEHSSN(CHS)SC]' 6.1 -
CH;CH,N(C,H;)4C1 22 0,041

a) The values are cited from the ref, 1).
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27) D. Landini, A. Maia, F. Montanari, J. Am. Chem.
Soc., 100, 2796(1978) ; D. Landini, A. Maia, F.Mon-
tanari, P. Tundo, ibid, 101, 2526(1979).
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Solubility Parameters of Phase-Transfer Catalysts and Their Applications

Kimitoshi Fukunaca, Hideki Smirai, Shigeru Ioe
and Makoto Kimmura

Department of Chemical Engineeving, Faculty of Engineering,
Yamaguchi University ; Tokiwadai, Ube-shi 755 Japan

Solubility parameter of quaternary ammonium and phosphonium salts, which are used as
phase-transfer catalysts, has been measured by means of the gas chromatographic technique.
The values of solubility parameter (3) obtained fell in the range 8~19cal/%.cm~%? at 100°C.
Six out of 13 quaternary salts examined had the values of § in the range 12~15 cal'/?.cm™%2
and were found to be effective as a phase-transfer catalyst for two phase reactions. Equation,
D(3)=(3—084)%(6—38,)? is proposed to evaluate the hydrophile vs. lipophile balance of phase-
transfer catalyst, where §, 8, and §, are the solubility parameters of phase-transfer catalyst,
water and nonpolar organic solvent, respectively. The values of D(3) calculated for phase-
transfer catalysts in the benzene-water system were well correlated with their catalytic effects
previously reported. The results showed that the values of § and D(d) were useful for the
estimation of distribution of a phase-transfer catalyst between water and nonpolar organic
solvents, '



