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Table 1 .Phenol.Frequency Shift¥ and Hammett Substituent Constants? for Aromatic Bases in Carbon
Tetrachloride Solution.
(a) Alkyl Benzenes

' dvog ., om 3o, ImtI,
Na. Proton Acceptors T n 2
1 CeHs 49°) 499 - 0 0
2 OgHsCHj 58¢) 560 - —0.170 —0.119
3 CeHsa(CHz), (o) 68¢ - —0.340 —0.240
4 CgH4(CHsz )2 (m) : 69 - —0.340 —0.240
5 CgH4(CHjz)q (p) 69 - ~0.340 —0.240
6  OgH3(CHz); (1,2,4) 78 - —0.510 —0.360
7 06H3A(GH3)3 (1.3,5) 78¢) - ~0.510 —0.360
8 CgHz(CHz)y4 (1,2,4,5) 85¢) - ~0.680 —0.480
9 CgH(CH3)sg 99 - —0.850 —0.600
10 Cg(CHs)g 106 - ~1.020 —0.720
11 CgHsCpHs 59¢) - —0.151 —0.097
12 CgHy(CpHs)y (mixt.)® 70 - —0.302 —0.194
13 CgH3(C2Hs)s (1,3.5) 78 - —0.453 —0.291
14  OgHs(CaHs)s (mixt.)P 77 - ~0.453 —0.291
15  Cg(Cslg)g 97 - ~0.906 —0.582
16 CgHsCH(CH;), 55 - —0.151
17  OH3CgH4CH(CH3z)p (p) 72 - ~0.321
18 COgH (CH(CHgz)p)z (mixt.)® 69 - ~0.302
19 CgHsC(CHg)s 60°¢) - —0.197 —0.159
20 CH3CgH4C(CH3)3 (p) 72 - —0.367 —0.278
21 OgHy (C(CHy)s)e (p) 73 - ~0.394 —0.316
22 CgHy(CHy )y (1,2) 70 - —~0.477
23 CgHsCgHy, (cyclo) 64 -

)
24  CgHsCp2Hy 62° -



(b) Other Substituted Benzenes

13

AV on, o Xoyp Pant
No. Proton Acceptors 2 n 2
25 OgHs0CH; 54 58d) 150 16547 —0.268 —0.077
26 Cglis(OCH3)2 (o) 30 ~ 40 134 —0.536 —0.154
+0.460™
27 CgH4(0CHz)2  (m) 69 167 —0.536 —0.154
28 CgH,(OCH3)s  (P) 54 157 —0.536 —0.154
29  OgH3(OCH3)s (1,3,5) 64 146 ~0.804 —0.231
30 CH3 CgH4OCH3  (p) 68 175 —.438 —0.196
31 C1C04H,0CH; (o) 26 89 —0.041 -0.223
+0.415 1)
32 CICgH,OCH;  (P) 37 145 —0.041 +0.223
33  Cgll30CoHs 5817 16313) —0.250 40 .050
34 Ce Hy(OCsH5)2  (p) 71 189 —0.500 —0.100
35 0o NC4zH40CoHs (P) - 93 +0.528 +0.694
56 CgHgSCH; 49K 49d)  160k)  170d)  —0.047 +0.048
37 OHaCgH,SCHs  (p) 59k 173k) ~0.217 —0.071
38 ClCgH,SCH; () 33K) 151k) 4+0.180 -0.348
55 OgHs0CsHs 5417 5247 1190)  125d)  —0.028
40 OgHsCH,0CH,C4Hs 5617 2371)
41 CgHs8C3Hs 42K 141K)
42 CgHsSCgH4CHy  (P) 43K 1414
43 OgHgSCgH4O1 (p) 53%) 128K
44 GCgHsCgHs 52¢’ ~ 40.009  +0.113
45  CgHy (CgHg)s (o) 52¢) - +0.018 +0.225
46  OgHy (CgHs)o (m) 56¢) - +0.018 +0.225
7 I ndene 57 —
48  (OgHsCH,CH,0gHs 59 -
49 OgHgNCS 20 85
50 CgHgNCO 31 180
51  CgHs NHCH; 73 m) —0.592  —0.447
52 CeHg N ( CH3z)2 70 — —-0.600 —0.406
53 CeHsN(C2Hs) o 76 67])
54 CeHsN( CgHo™) o 82 —
55  CHs QgH4N(CHz)s (o) 73 m) —0.770 —0.525
~0.330"”
56 CH3 CgHyN( CH3) o (m) 90 m) —-0.770 —0.525
57 OHyCgliyN(CHz)p  (P) 86 m) ~0.770 —0.525
58  OHy OgHyN(CzHs)y  (m) 93 m)
59  (CHz),CsHgN(CHz)s  (2.6) 78 m) —0.940 —~0.644
~0.451°)
60 CgHy N=NQg4 Hs 45 274 +0.640
61  CpHsN=NCgH4NH, (») 51 ~0.020
62 OCgHsN=NCgH;0CH; (p) 49 156 311 +0.372
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OH
No. Proton Acceptors T n P 2
63  CHs Qg HiN=NCgH4 CHz (m,=) 49 297
64 CH3 06 HyN=NC1gHsNH2 (0,0) 52
65  OgH; CHNGgH; 45 435
66 OHCgHs (O(CH3)zlz  (2.6) 77 - ~0.751 —0.496
67 OHCgH2(CH3)(C(CH3)3)2 (4,2,6) 81 - —0.921 —0.614
68 CgHgF 38 - +0.062  +0.199
69  OgHgOl 33 394 - 40.227  +0.300
70  GCgHs Br 37 w0 +0.232  40.311
71  OgHs I 38 - +0.276 +0.314
72  CeHsOH 624 1294 —0.357 —0.179
73  OgHzSH 48d) 1304’ +0.049)
74  OgHgsCH,Cl 14 - +0.184
(c) Naphthalenes
No. Proton Acceptors T n 2
75 Cy9oHg(Naphthalene) 48’ - 0 0
76 Gy oH;CH, (d) 53¢) - ~0.170 ~0.119
77  CioH7CH, 4 54 ©) - —0.170 —0.119
78  OpHg(CHs)p  (2.3) 58¢) - 0.340 —0.240
79  CjpHg(CHs)s (2,6) 59¢) - —0.340 —0.240
80 GCypHg(CH),  (1,8) 51 -
81 CjpHg(CHyde  (1.8) 58¢) -
82 O 69¢) —
=
83 Ci0H7C1 (d) 37 - +0.227 +0.300
84  CioH;F 8 40 - +0.062  +0.199
85 C19oH7 OCHs (d) 44 134 —0.268 —0.077
86  C19gH; OCH; (8 45 134 —0.268 —0.077

a) Phenol v onfrequency in COls is 3611cm-L.

c) Ref.6).

d) Ref4) e) o :m:p=1:3:6 from v.p.c.

b) H.H.Jaffe,Chem,Revs.,53,222 (1953).

f) Two component (4:5.5) from v.p.c.

g) mp=2.1fromv.p.c.h)Z o m
J.Am.Chem.Soc.,in press.
Sec.(KogyoKagaku Zasshi),in press.

1) T.Gramstad,Acta Chem.Scand.,16,807 (1962).

i)(omClto pCl) 2 o mCCHs j) Z.Yoshidaand E.Osawa
k) Z.Yoshida and H.Miyoshi,J.Chem.Soc.Japan,Ind.Chem.

m) Very weak and broad absorption centered at arownd 3200cm
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It was found that the frequency shifts
thering 1
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relate linearly with X~ (o m+o p) 2,rather than with X o p.This result substantiates the

indiscriminative configuration of the weak complex between phenol and 1 bases.The v vs.

2 (o mto p) 2 relation is not disturbed when highly sterically crowded aromatic bases
like hexaethyl benzene was included,so that it offers a simple method of estimating
approximateo m+o p values of substituents. N,N di Alkylani lines and hindered phenol
were found to act solely as 1t bases in dilute carbon tetra chloride solutions.

(Received May 31,1966)
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