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Table 2. Acidity scale in 1,2-dichloroethane; see the text for in-depth explanations of the data.

. H,0 . .
No Acid PK ip,rel PK arel PK apce PH 4~ (BP)? Directly measured ApK j values in DCE
1 9-COOMe-fluorene 132 131 581 154 —¢
0.24 T
2 (4-Me-C4F,),CHCN 129 128 57.8 15.1 —}Fl T
3 (4-Me-CoF,)(CoFs)CHCN 11.9 117 567 14.0 1";03 ¥ 11"
4 9-CN-fluorene 11.0 109 559 13.2 OXZU Of ¥
5 (4-H-C4F,)(CFs)CHCN 108 107 557 13.0 1*‘ 11
6  (4-CI-C4F,)(CeFs)CHCN 99 97 547 12.0 —112 =
7 (2-C1oF)(C4Fs)CHCN 95 94 544 11.7 ¥
( 10F7)(C6Fs) 6.?55 T 10
8 9-CiFs-octafluorofluorene 9.0 8.8 53.8 11.1 537 Of" i
9 (2-CyF,),CHCN 86 84 534 10.7 1.‘13 ¥ 154
10 (4-CFy-CF)(C4F:)CHCN 75 73 523 9.6 _o*oT‘f T
11 (C4Fs)CH(CN)COOE 75 75 525 9.8 T 02—
12 (4-CI-C¢F,)CH(CN)COOEt 73 72 522 95 ftlsc = l
13 (2-C4,F,)CH(CN)COOEt 71 70 520 9.3 * f -
14 (4-CF4-C4F,)CH(CN)COOEt 57 56 506 7.9 —OXFU' i i
15 (4-NC5F,)(CeFs)CHCN 57 55 505 7.8 14‘.24 o
16 (4-NCsF,)CH(CN)COOEt 44 44 494 6.7 537 T l
17 3-CF,-C4H,CH(CN), 40 40 490 6.3 ﬁTG T
18 (CF;)sCsCH(CN)COOEE 30 28 478 5.1 0262 s
19 4-H-C;F,CH(CN 25 25 475 48 —F—o056—F
sFsCH(CN), o | l 6:11 T T
20 (4-NC4F,),CHCN 24 23 413 46 * Ofr p-
21 2-C1F,CH(CN), 14 13 463 3.6 0";06 T T l
22 Bromothymol blue 14 11 461 34 %rfwc -
23 Bromocresol green 0.5 0.2 45.2 2.5 —1J-:‘
24 Picricacid® 00 00 450 23 T T T
25 HCI 04 02 452 25 —01-69—125—07 T =
26 2,3,4,6-(CFy),-CsHCH(CN), 07 -08 442 15 X i 00—t —%
27 4-CF;-C4F,CH(CN), 08 -08 442 15 ¥ 1.0
0‘.'04 0.77 Ui74
28 Styphnic acid -09 -09 44.1 1.4 l 1.00 2.08 L
29 4-NO,-C¢H,SO,NHTos © 15 <17 433 06 - T
30 HNO, 7 -14 436 0.9 T e x
31 4-NO,-C¢H,SO,NHSO,CoH,-4-Cl 24 26 424 03 i i T T *
32 H,S0, 25 22 428 0.1 j, x * ﬂl -
+ i
33 C4(CFa)sCH(CN), 2.6 28 422 05 EEE i
34 (4-NO,-CgH,-SO,),NH 37 -39 411 16 ¥ F—1.48
35 3-NO,-4-Cl-C¢H;SO,NHSO,CeH,-4-NO, -4.1  -43  40.7 20 k0w
36 (3-NO,-4-CI-C4H,S0,),NH 45  -46 404 23 k- Ui
37 HB 49 44 406 21 —¥—os i
f ST
38 4-NO,-C4H,S0,CH(CN), 51 -51 399 28 X% 1.0
39 2,4,6-(SO,F);-Phenol 59 60 39.0 3.7 1f‘ T T
40 2,4,6-Tf,-Phenol ¢ 64 -66 384 43 —OEA—F—1—1 *
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No Acid PK ip rel PK arel PK apce PH 52 (BP)? Directly measured ApK i, values in DCE

41 CH(CN), 65 -64 386 4.1 * 0442 094 1}14 1&2 T
42 4-Cl-C¢H,SO (=NTF)NHTos 6.8 -7.0 380 4.7 —113 05 dos T
43 NH,-TCNP® 6.8 -68 382 -4.5 = l * l~
44 2,3 5-tricyanocyclopentadiene -7.0  -7.0 38.0 -4.7 T -
45 Pentacyanophenol -76 -715 375 -5.2  —087—084
46 4-Cl-C¢H,SO(=NTHNHSO ,CsH,-4-Cl 76 <79 371 -5.6 ¥ il 3
47 HI 7.7 13 377 -5.0 - 1.64—1.00 o T
48 4-NO,-C4H,SO,NHTF 78 <19 371 5.6 Tﬂf o — 1 T
49 Me-TCNP 86 -86 364 6.3 e 1 - i 0964—1‘-*%7
50 3,4-(MeO),-C¢H3-TCNP 87 -89 361 6.6 —_g;l” T 1
51 4-MeO-C¢H,-TCNP 87 -89 361 6.6 01’12 L 3
52 C(CN),=C(CN)OH 88 87 363 6.4 ¥ 0,46 024 U R
53 4-Cl-C¢H,SO(=NTNHSO,CsH,-NO, 88 -91 359 6.8 0.2 T P
54 2,4-(NO,),-CsH;SO,0H 89 90 360 6.7 oo 0 6
55  CgFsCH(TP), 9.0 -91 359 6.8 o 3 3 0.60
56 HB(CN)(CFs); 93 93 357 7.0 0.47—0.44 T i *
57 Ph-TCNP 94 -95 355 7.2 OBS l 1.56—% p > > > 45
58 HBF, 4103 -10.0  35.0 7.7 f - 1.23
59 FSO,OH 4105 -103 347 -8.0 _Ul e T
60 3-CF,-C¢H,-TCNP -105 -10.7 343 -8.4 o T Of‘- P T 3
61 H-TCNP 4107 -10.7 343 84 —F—0 T —
O‘:IE 0.78 l 0i73
62 [CsHsSO(=NTFI,NH 4111 -11.4 336 9.1 T J. i
63 [(CF5)2PO],NH -11.3 -115 335 9.2 o 83—0.91 -
64 2,4,6-(NO,);-C4H,SO,0H 4113 -11.4  33.6 9.1 l 0 —
65 [C(CN),=C(CN)],CH, -11.4 -115 335 9.2 {m 0.44—0.21 i ¥
66 TfOH 4114 -11.3 337 9.0 ¥ 0.47 1
67 CgHsSO(=NTHNHTF 4115 -11.7 333 9.4 UTN 5 o 047—1'—042 & o
68 TFICH(CN), -11.6 -115 335 -9.2 —= }
69 Br-TCNP -11.8 -11.8 33.2 9.5 i z:j: %20 J’ P
70 [C(CN),=C(CN)],NH 4118 -12.0 33.0 9.7 ¥ Olv T 2 0.63-
71 3,5-(CFy)s-CeH3-TCNP -11.8 -12.0 33.0 9.7 T 0.45———021 3
72 TENH' 4119 -12.0  33.0 9.7 j, 0.31—0.30 +
73 4-Cl-C4H,SO (=NTHNHTF 4121 -12.3 327 100 X 0.15—F 4
74 CI-TCNP -121 -121 329 -9.8 0;10 4, T
75 (C3FS0,),NH -121 -12.3 327 -10.0 f :113—02. -
76 (C.FS0,),NH 122 -12.4 326 -10.1 _O]: *- 0.27 1.20—* -
77 CN-CH,-TCNP 4123 -12.4 326 do1 % f T 0.9 T
78 (C,FS0,),NH 4123 -12.4 326 -10.1 ¥ 0.44—0.47 - 105—D;
79 CF,-TCNP 4127 -12.8 322 -10.5 07
80 HCIO, 4130 -12.8 322 4105  —0.80 0 o
81 CF,(CF,50,),NH 4131 -131 319 -10.8 8% pse—on o * -
82 4-NO,-C¢H,SO(=NTF)NHTF 4131 -133 317 -11.0 * F—F—*
83 HB(CN), 4133 -133 317 -11.0 S s
84 (FSO,);,CH 4136 -13.6 314 -11.3 T itk 19— -
85 TF,CH(CN) -149 -15.0 30.0 2127 —14 x
86 2,3,4,5-tetracyanocyclopentadiene -15.1 -15.1 299 -12.8 i 1173 0122 0.40 =
87 CN-TCNP -153 -153  29.7 -13.0 & l @ | 2

9 Estimates of absolute acidities in terms of aqueous pH of 1:1 HA/A™ buffer solution in DCE of the respective acid.
b pKip,rel Value of picric acid is arbitrarily set to 0. ¢ Tos represents the 4-Me-C¢H,SO,-group. T8 represents the
CF3S0O,-group. ¢ X-TCNP represents 2-X-1,1,3,3-tetracyanopropene. f Reference acid for the pKapce values with
computational pK, pce value 33.



