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Figure SL. The 'H-NMR spectrum of [C4H,,N,P(=0)NHC H].
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Figure S2. The "C- NMR spectrum of [CH, N,P(=0)NHC H,].
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Figure S3. The * P-NMR spectrum of [C;H, N,P(=0)NHC,H].
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Figure S4. The LC-MS spectrum of [C;H,,N,P(=O)NHC H.].
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Figure S5. The geometry of bis(N,N-diethylamino)phosphinic chloride (4) in the gas
phase calculation by Gaussian 09 Program, B3LYP Level of Theory 6-311+G(d,p) Basis

set, CPCM method, acetonitrile continuum model.



Table S1. The geometry of bis(N,N-diethylamino)phosphinic chloride (4) in the gas
phase by Gaussian 09 Program, B3LYP Level of Theory 6-311+G(d,p) Basis set.

Summary of Watural Population Analysis:

Naturzl Population

Natural =—-=--======—=-—m s e
Atom No Charge Core Valence Bydberg Total

P 1 2.1534¢ 9.959778 Z.67459 0.13418 1Z.80654
i) 2 -0.90850 1.99538 5.87653 0.03055 7.90850
) 3 -D.BB3zZs 1.99538 5.85175 0.03213 7.883%8
0 4 -1.09787 1.99882 7.08755 0.01050 9.09787
Cl 5 -0.352&7 9.99579 7.34144 0.01144 17.35287
C & -0.1le7az 1.959528 4.14545 0.01508 6.1a782
H 7 0.20589 0.00000 0.7591e3 0.002&8 0.73431
H g 0.1571% 0.00000 0.80054 0.00187 0.80281
C 9 -0.leBed 1.959528 4.15037 0.01855 6.lcBed
H 10 0.20355 0.00000 0.75401 0.00204 0.73805
H 11 0.20221 0.00000 0.759801 0.00178 0.73778
C 1z -0.5B873 1.959535 4.57887 0.00841 8.58873
H 13 0.20534 0.00000 0.78531 0.00135 0.730&8
H 14 0.20013 0.00000 0.759814 0.00170 0.73587
H 15 0.20c48 0.00000 0.75178 0.0017& 0.73354
C 1& -0.5Bs84% 1.95535 4.57502 0.00812 6.58645
H 17 0.20544 0.00000 0.759275 0.00181 0.73458
H 18 0.2003& 0.00000 0.75978% 0.00178 0.79964
H 1% 0.20&B8 0.00000 0.759173 0.00135 0.73312
C 20 -0.1702% 1.99529 4.15325 0.01771 6.17025
H 21 0.18702 0.00000 0.81087 0.00211 0.81258
H iz 0.21852 0.00000 0.78053 0.00215 0.78308
C 23 -0.17740 1.99529 4.15527 0.01884 817740
H 4 0.20250 0.00000 0.79528 0.00181 0.73710
H 25 0.20032 0.00000 0.759770 0.001%8 0.79968
C 2& -0.5B855 1.99538 4.57834 0.0088& &.58655
H 27 0.2105% 0.00000 0.78772 0.00125 0.78301
H I8 0.20014 0.00000 0.79819 0.001&7 0.79388
H I3 0.20358 0.00000 0.759419 0.00183 0.73802
C 30 -0.5B201 1.95535 4.57382 0.00884 6.58201
H 31 0.20337 0.00000 0.75945% 0.001c4 0.79683
H iz 0.20787 0.00000 0.75101 0.00132 0.73233
H 33 0.20175 0.00000 0.79682 0.001&2 0.73825

* Total * 0.00000 41.593070 79.64802 0.38328

=
P2
ra
=)
=
=
=
=

Core 41.55070 ( 55.9773% of 42I)
Valence T9.64602 ( 55.5575% of BO)
Natural Minimal Basis 121.63872 ( 559.7022% of 1ZI)
Natural Bydberg Basis 0.38328 ( 0.2378% of 122)



Table S2. Activation parameters for the reactions of bis(N,N-diethylamino)phosphinic

chloride with anilines in acetonitrile.

t/°C  kux 10>’M's'  AH%¥/kcal.mol' —AS%cal.mol’!. K!

45 1.59+0.01
55 2.97+0.01 11.9 43
65  5.16+0.01




