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Table 1. Basicities of selected superbases in gas phase, acetonitrile (MeCN) and
tetrahydrofuran (THF).?

Base’ GB (kcal mol™?) pKan(MeCN) pKan(THF)
Proton sponges

DMAN¢ [237.8'4] 18.63%° [11.17]
TMGN¢ 256.3% 24.92%, 25,128, [25.4°°] 16.81
HMPN¢ 268.8%, [270.1%] 29.89% 21.9%
TPPN¢ [274.7]° 32.3% [33.0%]

P2-TPPN¢ [290.1]¢ 42.1%, [40.2%°]

DACN¢® [274.6]¢ [27.0%)

Phosphazenes

tBu-N=P4(dma)s° [289.6%] 42.7°, [41.5%] 33.93 [34.5%]
tBu-N=P4(pyrr)s° [295.6%4] 44.03%, [42.8%4] 35.33, [36.3%]
tBu-N=P,(dma)s* 268.8%, [266.6™] 33.09% 25.03
tBu-N=P(dma)s* 252'2155'2.[3312'111' 26.98% 18.9%
tBu-N=P(tmg)s* 273.6%, [279.0%] 37.33 29.13
TDMPPH [276.6]* 30.4%, [30.6]*3 22.4%,[21.6)*

Amidines and guanidines

DBU* 242.7%, [244.6] 24.31%, [24.1%] 16.9"
MTBD* 246.2%, [248.0*1%] 25.47%, [25.8%] 18.6
Me(i-Pr),BIG [276.6% 29.34
Cyclopropenimines

t-Bu-CPI(iPr)? [262.4%) 26.9%, [29.0%]

Gc2¢ 35.6% 27.7%
Phosphanes

P(N(Me)CH,CH,)sN¢ 259.1%, [255.0%] 32.9%8 24.13
P(N(iBu)CH2CH,)3N°® 260.8% 33.5%

P(NIiPr)5¢ [288.0%, 288.0%%] 38.8%, [40.3%] 31.0%, [33.8%, 31.4%
P(NIiPr),iPr? [276.2%) [33.5%] [26.9%]
[(dma)3P=N-]3P? [291.3%4 [41.7%4] 34.9%%, [34.9%%]
[(pyrr)sP=N-]5P? [300.2%] [43.8%4] 36.7%, [37.8%]
[(dma)sP=N-]>[(dma)sP=N-]P? [295.4% [43.8%4] 37.2% [37.0%]
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Phosphorus ylides

Me,C=P(dma);? [37.73] [29.63]
H,C=P(2,4,6-(Me0)sCsH;),Ph? [42.13] [33.5%)
MHPN¢ [33.37)

Carbodiphosphoranes

C[=P(pyrr)s]2 [282.21] 30.1-32.9% [32.8]
C[=P(dma),(tmg)],? [287.2%] 34.8-36.8%, [34.9%]

% Computational values in square brackets, experimental values without brackets. pKan values refer to
the free ion pK; of the protonated base.? pyrr = 1-pyrrolidino; dma = N,N-dimethylamino; NIiPr = 1,3-
diisopropyl-4,5-dimethylimidazolin-2-ylidenamino. ¢ Structure in Figure 1. ? Structure in Figure 2. *New
data (obtained by B3LYP/6-311+G(2df,p)//B3LYP/6-31G(d) method).



A) Classical metalorganic superbases
* Unimetal superbases M-CR'; + M-XR2 > M[R3CMXR]

« Multimetal superbases M'-CR'; + M?-XR? M'[R;CMZXR]

B) Proton sponges including mixed scaffold members
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D) Amidine and guanidine superbases illustrating the homologation principle
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Figure 1. Historically important superbase classes with nitrogen (red) and phosphorous
basicity centers (blue).



A) Proton sponges merged with phosphazene units
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C) Phosphane superbases
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E) Carbodiphosphorane superbases F) Superbase with cooperative
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Figure 2. Emerging superbase classes with nitrogen basicity center (red), phosphorous
basicity center (blue), and carbon basicity centers (green and purple).
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