
Table 1. Results of Basicity Measurements of Guanidinophosphazenes and Related Compounds in THF

a The numbers on the arrows are the direct experimental ∆pKip values, obtained from UV-vis spectrophotometric titration of neutral bases with
methanesulfonic acid unless indicated otherwise. The part of the scale starting from the compound 40c is an extension to the previously published basicity
scale.11 Below 40c, only new measurements are shown. The results of the earlier measurements making up the continuous scale can be found in ref 11.
b Absolute pKip(THF) and pKR(THF) values estimated for conjugate acids of the respective bases; see Experimental Section. c Approximate values. d NMR
data; BF4

- was used as the counterion; measurements performed as in ref 13. e Values from ref 11; some are slightly corrected. f The pKa in CH3CN is
determined to be 29.08 using the method from ref 10. g Abbreviations: MTBD, 7-methyl-1,5,7-triazabicyclo[4.4.0]dec-5-ene; DBU, 1,8-diazabicyclo[5.4.0]undec-
7-ene; TMGN, N′′,N′′′-naphthalene-1,8-diylbis(N,N,N′,N′-tetramethylguanidine).
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Table 2. Results of Basicity Calculations of
Guanidinophosphazenes and Related Bases at the DFT B3LYP
6-311+G** Levela

no. base GB PA

Guanidinophosphazenes
1 (H2N)2[(H2N)2CdN]PdNHb 253.1 259.1
2 H2N[(H2N)2CdN]2PdNH 261.7 267.7
3a [(H2N)2CdN]3PdNHb 266.5 272.6
3b [(H2N)2CdN]3PdNsMe 271.7 278.0
3c [(H2N)2CdN]3PdNst-Bu 273.0 278.6
3d [(H2N)2CdN]3PdNsPh 264.3 269.6
4 (dma)2[(H2N)2CdN]PdNH 260.1 264.8
5 (dma)[(H2N)2CdN]2PdNH 265.0 270.4
6 [(dma)2CdN](H2N)2PdNH 258.4 266.1
7 [(dma)2CdN]2(H2N)PdNH 269.7 278.1
8a [(dma)2CdN]3PdNH 276.1 283.9
12 [im](H2N)2PdNH 254.3 261.4
13 [im]2(H2N)PdNH 261.5 267.9
14 [im]3PdNH 270.5 277.6
15 (H2N)2(imen)PdNH 253.8 261.4
16 (H2N)(imen)2PdNH 260.2 267.5
17 (imen)3PdNH 271.5 279.2
18 (H2N)2[imme]PdNH 257.9 265.7
19 (imme)2(H2N)PdNH 267.9 275.0
20 (imme)3PdNH 280.8 287.0
21 (imen)[(H2N)2CdN]2PdNH 266.8 273.1
22 (im)[(H2N)2CdN]2PdNH 267.7 273.6
23 [((H2N)2CdN)3PdN](H2N)2PdNH 276.2 281.9
24 [(H2N)2CdN]3PdNsP[(H2N)2CdN]2dNH 290.8 296.7
25 (H2N)2[((H2N)2CdN)2CdN]PdNH 272.6 278.3
26 [((H2N)2CdN)2CdN]3PdNH 296.2 302.3

Other Bases
Phosphazenes

27a (H2N)3PdNH 241.7 249.7
27b (H2N)3PdNsMec 245.6 253.8
27c (H2N)3PdNsPh 238.9 246.9
28a (dma)3PdNHc 249.6 256.3
28b (dma)3PdNsMec 252.3 260.3
28c (dma)3PdNsPh 245.3 252.7
29 (H2N)2(pyrr)PdNH 246.8 254.9
30a (pyrr)3PdNH 255.0 262.8
31 (H2N)3PdNP(NH2)2(dNH) 257.0 262.9
32c [(dma)3PdN](dma)2PdNsPh 259.2 266.9
34 [(H2N)3PdNs]2P(NH2)(dNH) 269.3 276.2
37 [(H2N)3PdN]P(NH2)2dNsP(NH2)2(dNH) 264.8 271.9
38 [(H2N)3PdN]3PdNH 273.2 279.1
39a [(dma)3PdN]3PdNH ∼290

Guanidines
41 guanidinec 230.6 237.5
42 234.3 241.2

43 235.5 242.4

44 239.6 -246.2

45 tetramethylguanidinec 240.7 248.2
46 [(H2N)2CdN]2CdNH 248.4 255.1
47 [(dma)2CdN]2CdNH 268.4 276.2

Phosphines
48 [(H2N)2CdNs]3Pb 258.9 263.7
49 [(dma)2CdNs]3Pb 267.1 276.7
50 [(H2N)3PdNs]3P 275.0 283.3

a Data are given in kcal/mol. Basicity data are from this work, unless
indicated otherwise. All calculations were run using the DFT B3LYP
6-311+G** method. b The preferential protonation site is indicated in bold.
Protonation on the CdN nitrogen will lead to the following GB and PA
values, respectively: 1, 227.4, 234.5; 3a, 251.4, 257.3; 48, 250.9, 256.9;
49, GB ca. 269. c Data from ref 2.
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