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1. Experimental procedure for compounds 2 and 3
[HC{(PPh,=NSiMe3)(PPh,=S)}SnN(SiMe;),] (2). Toluene (20 mL) was added to a mixture
of 1 (0.51 g, 1.01 mmol) and [Sn{N(SiMes),}2] (0.88 g, 2.01 mmol) at ambient temperature.
The resulting orange mixture was stirred for overnight. Volatiles were removed under
reduced pressure. The residue was washed with hexane and then extracted with Et,O. The
insoluble precipitate was filtered off, and the orange filtrate was concentrated to yield
colorless crystals of 2 (0.37 g, 46.9%). M.p. 130°C; elemental analysis (%) calcd for
C34H4gN,P,SSi;Sn: C 52.24, H 6.19, N 3.59; found: C 51.94, H 6.01, N 3.37; 'H NMR
(395.9 MHz, CsDs, 25°C): 6 = 0.072 (s, 9H, SiMes), 0.48 (s, 18H, N(SiMes),), 3.84 (dd, 1H,
PCHP, *Jp.y = 10.9 Hz), 6.89-7.08 (m, 15H, Ph), 7.49-8.22 (m, 5H, Ph); >C NMR (99.5
MHz, C¢Ds, 25°C): & = 3.53 (SiMes), 7.71 (N(SiMes),), 31.5 (d, PCP, J= 55.9 Hz), 129.5-
135.5 ppm (m, Ph); >'P NMR (160.3 MHz, C¢De, 25°C): & = 30.2 (t, “Jsnp = 73.7 Hz), 34.7
ppm (t, “Jspp = 39.0 Hz); '"”Sn NMR (147.6 MHz, C4Ds, 25°C): & =-19.3 ppm.

[(PPh,=NSiMe;)(PPh,=S)C=Sn:]; (3): Toluene (20 mL) was added to a mixture of 1 (0.50
g, 0.99 mmol) and [Sn{N(SiMes)2}>] (0.89 g, 2.03 mmol) at ambient temperature. The
resulting orange mixture was refluxed for overnight. The solvent was removed in vacuo. The
residue was washed with hexane and then extracted with CH,Cl,. The insoluble precipitate
was filtered off, and the orange filtrate was concentrated to yield yellow crystals of 3 (0.74 g,
30.1 %). M.p. 180°C (dec.); elemental analysis (%) calcd for Cs¢HssN,P4S,S1;Sn,: C 54.21,
H 4.72, N 2.26; found: C 54.04, H 4.39, N 2.11; 'H NMR (395.9 MHz, C¢Ds, 25°C): & =
0.04 (s, 9H, SiMe3), 6.64-7.12 (m, 15H, Ph), 7.18-7.42 (m, 2H, Ph), 7.86-8.04 (br s, 1H, Ph),
8.28-8.40 ppm (br s, 2H, Ph); >C NMR (99.5 MHz, C¢Ds, 25°C): & = 2.30 (SiMe3), 129.2-
134.5 ppm (m, Ph); *'P NMR (161.7 MHz, C¢Ds, 25°C): & = 20.5 (d, *Jp.p= 17.5 Hz), 27.4
ppm (d, “Jp.pr= 17.5 Hz); '"”Sn NMR (147.6 MHz, C¢Ds, 25°C): & = 132.1 ppm (dd, *Jsn.p=
177.1 Hz).

X-ray data collection and structural refinement. Intensity data for compounds 2 - 3 were
collected using a Bruker Kappa APEX II diffractometer. The crystal of 2 was measured at
103(2)K and that of 3 was measured at 143(2) K. The structures were solved by direct phase
determination (SHELXS-97)" and refined for all data by full-matrix least squares methods on
F*. All non-hydrogen atoms were subjected to anisotropic refinement and H atoms were

generated geometrically and allowed to ride on their respective parent atoms.
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2. Figure S1. Simple derivative 3A
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3. Table S1. Pertinent bonds and its respective atomic hybridization, contribution (Contr.),
occupancy, and Wiberg bond index of compound 3A

Bond Atom(1)  Contr. % Hybrid Type  Atom(2) Contr. % Hybrid Type  Occupancy Wiberg index
Sn(1)-C(1) (o) Sn 14.7 s"Pp*% C 85.3 sp”” 1.91 0.513
Sn(1)-C(1) (w) Sn 3.1 p C 96.9 p 1.73 -

P(1)-C(1) (o) P 42.0 sp*” C 58.0 sp>%° 1.98 1.105
P(1)-N(1) (o) P 329 sp””® N 67.1 sp™* 1.99 0.979
P(2A)-C(1) (o) P 41.7 sg“” C 58.2 sg“”’ 1.99 1.109

P(2)- S(1) (o) P 50.5 s pt S 49.5 s opt 1.98 1.077

4. The optimized geometry at the B3LYP/LanL.2DZ(d,p) level and the total energies of 3A.
The C; symmetry, E=-244.699839 hartree, (including the zero-point-correction).

Sn -0.513715 -1.270934 -1.848645
C -0.035639 -0.862540 2.100928
N 0.895405 -1.070185 -3.533340
P 0.602481 -2.328192 1.473909
P 1.198519 0.546860 -3.330650
S 1.651580 -2.100314 -0.286616
Sn 0.513715 1.270934 1.848645
C 0.035639 0.862540 -2.100928
N -0.895405 1.070185 3.533340
P -0.602481 2.328192 -1.473909
P -1.198519 -0.546860 3.330650
S -1.651580 2.100314 0.286616
H -1.622049 1.686472 3.893340
H -2.583503 -0.799406 3.029255
H -1.096610 -1.297932 4.5530068
H 1.492612 -3.050761 2.334760
H -0.406914 -3.332695 1.301056
H 1.622049 -1.686472 -3.893340
H 2.583503 0.799406 -3.029255
H 1.096610 1.297932 -4.553068
H -1.492612 3.050761 -2.334760
H 0.406914 3.332695 -1.301056

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

5. Complete citation of reference 4

4. (a) H. Meyer, G. Baum, W. Massa, S. Berger and A. Berndt, Angew. Chem. Int. Ed. Engl.,
1987, 26, 546; (b) G. Anselme, J.-P. Declercq, A. Dubourg, H. Ranaivonjatovo, J. Escudié¢
and C. Couret, J. Organomet. Chem., 1993, 458, 49; (c) M. Weidenbruch, H. Kilian, M.
Stiirmann, S. Pohl, W. Saak, H. Marsmann, D. Steiner and A. Berndt, J. Organomet. Chem.,
1997, 530, 255; (d) Y. Mizuhata, N. Takeda, T. Sasamori and N. Tokitoh, Chem. Comm.,
2005, 5876; (e) Y. Mizuhata, T. Sasamori, N. Takeda and N. Tokitoh, J. Am. Chem. Soc.,
2006, 128, 1050; (f) D. Ghereg, H. Ranaivonjatovo, N. Saffon, H. Gornitzka and J. Escudié,
Organometallics, 2009, 28, 2294.

6. Complete citation of reference 18

Gaussian 03, Revision B.05, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria,
M. A. Robb, J. R. Cheeseman, J. A. Montgomery, Jr., T. Vreven, K. N. Kudin, J. C. Burant, J.
M. Millam, S. S. Iyengar, J. Tomasi, V. Barone, B. Mennucci, M. Cossi, G. Scalmani, N.
Rega, G. A. Petersson, H. Nakatsuji, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa,
M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, M. Klene, X. Li, J. E. Knox, H. P.
Hratchian, J. B. Cross, C. Adamo, J. Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A.
J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, P. Y. Ayala, K. Morokuma, G. A. Voth, P.
Salvador, J. J. Dannenberg, V. G. Zakrzewski, S. Dapprich, A. D. Daniels, M. C. Strain, O.
Farkas, D. K. Malick, A. D. Rabuck, K. Raghavachari, J. B. Foresman, J. V. Ortiz, Q. Cui, A.
G. Baboul, S. Clifford, J. Cioslowski, B. B. Stefanov, G. Liu, A. Liashenko, P. Piskorz, 1.
Komaromi, R. L. Martin, D. J. Fox, T. Keith, M. A. Al-Laham, C. Y. Peng, A. Nanayakkara,
M. Challacombe, P. M. W. Gill, B. Johnson, W. Chen, M. W. Wong, C. Gonzalez, and J. A.
Pople, Gaussian, Inc., Pittsburgh PA, 2003.

7. Complete citation of reference 19

19. (a) T. H. Dunning Jr. and P. J. Hay, in Methods of Electronic Structure Theory, ed. H. F.
Schaefer III, Plenum, New York, 1976, vol. 2, vol. 3, pp. 1-28; (b) P. J. Hay and W. R. Wadt,
J. Chem. Phys., 1985, 82, 270; (c) P. J. Hay and W. R. Wadt, J. Chem. Phys., 1985, 82, 284;
(d) P. J. Hay and W. R. Wadt, J. Chem. Phys., 1985, 82, 299; (e) C. E. Check, T. O. Faust, J.
M. Bailey, B. J. Wright, T. M. Gilbert and L. S. Sunderlin, J. Phys. Chem. A, 2001, 105,
8111.

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

8. The augmented LanL.2DZ basis set - LanL.2DZ(d,p).

Since the compound 3A includes heavy main-group element - Sn, the effective core
potential basis set have to be adopted in the course of calculation in order to account for the
relativistic effect. However, the selected LanL2DZ basis set is short of the d polarization
function, which appropriately illuminates the bonding nature of hypervalent systems. Thus,
we added the d, p polarization function into the LanL2DZ basis set and denoted as
LanL2DZ(d,p) basis set. The augmented LanL.2DZ basis set, which combine the efficiency of
a core-potential-containing basis set with the accuracy of all-electron basis set such as 6-

31+G(d,p), can give substantially more correct optimized structure and electronic properties.

Reference

' G. M. Sheldrick, SHELXL-97; Universitit Gottingen, Gottingen, Germany, 1997.

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



