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Characterization data for compounds 1 and 3.

General considerations. IH, 13C{ 1H} YF and '"’Sn NMR spectra were recorded on Bruker AC-300,
ARX-300 and AV400 instruments. Chemical shifts are reported in & (ppm) and referenced to Me,Si (‘H
and 13’C), CFCl; (19F) or SnMey (Hgsn). All of the NMR spectra were recorded at 293 K. Mass spectra of
the products were recorded on Agilent Tech. 5973 MS system (SnBu,RCl) as well as on HP 5890 serie
1I/5971 A GC-MS (SnBuR;). C and H elemental analyses were performed on a Perkin-Elmer 2400
CHN microanalyzer. Most compounds are known and, in these cases, the relevant reference is given for

each one.

Dimethyldi(z-butyl)tin' (1a): '"H NMR (400.13 MHz, CDCl3): & 1.48 (m, 4H, CH,), 1.31 (m, 4H,
CH>), 0.91 (t, 6H, CHs), 0.83 (m, 4H, CH,-Sn), 0.02 (s, Jusy = 50.0 Hz, 3H, CH3). “C{'H} NMR
(100.61 MHz, CDCl3) & 29 (s, “Jesn = 21.0 Hz, 2C, CHy), 27.1 (s, *Jesa = 54.3 Hz, 2C, CHy), 13.7 (s,
2C, CH3), 10.1 (s, 'Jesa = 349.2 Hz, 2C, CH,-Sn), -11.5 (s, 'Jesa = 298.9 Hz, 2C, CH3). 'Sn{'H} NMR
(149.21 MHz, CDCl3): & -2.60 (s). MS (EL m/z (%)): 206 (58) [M*—Bu], 151 (100) [M*-2Bu], 135 (36)

[M*=2Bu-1R], 119 (11) [Sn"].



Chloromethyldi(z-butyl)tin” (3a): '"H NMR (400.13 MHz, CDCls): & 1.65 (m, 4H, CH>), 1.35 (m,
8H, CH,), 0.92 (t, 6H, CHs), 0.58 (s, *Jusy = 51.2 Hz, 3H, CH3). *C{'H} NMR (100.61 MHz, CDCl3) &
27.7 (s, 2Jesn = 20.7 Hz, 2C, CHy), 26.7 (s, *Jesy = 65.8 Hz, 2C, CH,), 18.1 (s, 'Jesa = 369.0 Hz, 2C,
CH,-Sn), 13.6 (s, 2C, CH3), -2.9 (s, 'Jesa = 312.6 Hz, 2C, CH3). "”Sn{'H} NMR (149.21 MHz,

CDCl3): 6 163.7 (s). MS (CI, m/z (%)): 269 (6) [M™ —R], 249 (100) [M" — Cl], 227 (24) [M" — Bu].

Diphenyldi(z-butyl)tin™ (1b): 'H NMR (300.13 MHz, CDCl3): 8 7.62 (m, 4H), 7.44 (m, 6H), 1.72
(m, 4H, CH,), 1.44 (m, 8H, CH,), 0.99 (t, 6H, CH3). *C{'H} NMR (100.61 Mz, CDCl3) & 140.6 (s,
"Jesn = 433.5 Hz, 2C, Cipso-Sn), 136.9 (s, Jesa = 32.3 Hz, 4C, Conno)s 128.4 (s, “Jesa = 10.3 Hz, 2C,
Chpara)> 128.3 (s, *Jesn = 44.0 Hz, 4C, Ciera) 29.0 (s, Jesa = 21.3 Hz, 2C, CHy), 27.5 (s, *Jesa = 61.6 Hz,
2C, CH,), 13.8 (s, 2C, CH3), 10.3 (s, 'Jesn = 367.5 Hz, 2C, CH,-Sn). '"”Sn{'H} NMR (111.92 MHz,
CDCLy): & -73.1 (s). MS (ElL, m/z (%)): 331 (100) [M'—Bu], 275 (85) [M'-2Bu], 197 (42)

[M"-2Bu—IR], 119 (10) [Sn"].

Chlorophenyldi(z-butyl)tin™ (3b): 'H NMR (400.13 MHz, CDCl3): 8 7.56 (m, 2H, ), 7.42 (m, 3H),
1.71 (m, 4H, CH,), 1.5 (m, 4H, CH,), 1.41 (m, 4H, CH,), 0.93 (t, 6H, CHz). *C{'H} NMR (100.61 Mz,
CDCl3) 8 140.7 (s, 'Jesn = 467.3 Hz, 1C, Cipgo-Sn), 135.5 (s, “Jesa = 45.5 Hz, 2C, Conno), 129.7 (s, “Jesn =
12.5 Hz, 1C, Cpara), 128.8 (s, *Jesn = 52.8 Hz, 2C, Cinera), 27.8 (s, “Jesa = 24.2 Hz, 2C, CHy), 26.8 (s,
3Jesn = 69.7 Hz, 2C, CHy), 17.7 (s, "Jesn = 379.3 Hz, 2C, CH,-Sn), 13.6 (s, 2C, CHs). 'Sn{'H} NMR
(149.21 MHz, CDCly): & 82.6 (s). MS (CI, m/z (%)): 345 (1) [M*], 311 (100) [M'—CI], 289 (35)

[M*-Bu], 269 (32) [M"-R].

Di(p-fluorophenyl)di(n-butyl)tin’ (1c): '"H NMR (300.13 MHz, CDCls): 6 7.43 (dd, 3 = 6.4 Hz,
*Jur = 4.8 Hz, 4H, Hoy), 7.07 (dd, *Juy = 6.4 Hz, *Jyup = 7.2 Hz, 4H, H,pera), 1.6 (m, 4H, CH>), 1.35 (m,
4H, CH>), 1.3 (m, 4H, CH,-Sn), 0.92 (t, 6H, CHs). "C{'H} NMR (100.61 MHz, CDCl3) & 163.5 (s, 'Jcr
=251 Hz, *Jesa = 11.8 Hz, 2C, Cpura-F), 138.2 (s, *Jer = 8.5 Hz, *Jesa = 44.9 Hz, 4C, Cop). 135.1 (s,

“Jor = 4.8 Hz, 'Jcsa = 434.4 Hz, 2C, Cipyo-Sn), 115.5 (d, *Jer = 20.5 Hz, *Jesa = 66.7 Hz 4C, Coera), 28.9
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(s, 2Josn = 20.4 Hz, 2C, CHa), 27.3 (8, *Jesn = 61.8 Hz, 2C, CH,), 13.6 (s, 2C, CH3), 10.5 (s, 'Josn =
378.4 Hz, 2C, CH»-Sn). "Sn{'H} NMR (149.21 MHz, CDCl): & -67.96 (s). MS (EL, m/z (%)): 367

(100) [M*=Bu], 311 (83) [M"-2Bu], 215 (33) [M*-2Bu-1R], 119 (4) [Sn"].

Chloro(p-fluorophenyl)di(z-butyl)tin" (3c): '"H NMR (300.13 MHz, CDCls): 8 7.54 (dd, *Juyy = 8.6
Hz, *Jur = 6.0 Hz, 2H, Hyo), 7.14 (dd, *Jun = 8.6 Hz, *Jyur = 9.3 Hz, 4H, H,..1), 1.70 (m, 4H, CH,),
1.52 (m, 4H, CH>), 1.37 (m, 4H, CH>-Sn), 0.91 (t, 6H, CHs). *C{'H} NMR (100.61 MHz, CDCl3) &
163.9(s, 'Jeg = 251.5 Hz, *Jesa = 15.2 Hz, 1C, Cpure-F), 137.1 (d, *Jep = 7.5 Hz, *Jes, = 57.8 Hz, 2C,
Cortho). 135.7 (s, *Jer = 4.3 Hz, 'Jesn = 448.8 Hz, 1C, Cips,-Sn), 115.9 (d, *Jer = 20.4 Hz, *Jesa = 77.4 Hz,
2C, Cpeta), 27.8 (s, “Jesn = 27.8 Hz, 2C, CH,), 26.8 (s, *Jesa = 69.9 Hz, 2C, CH,), 17.8 (s, 'Jesa = 387
Hz, 2C, CH,-Sn), 13.6 (s, 2C, CH3). '”Sn{'H} NMR (149.21 MHz, CDCl3): & 84.83 (s). MS (CI, m/z

(%)): 364 (9) [M], 329 (100) [M*—CI], 305 (32) [M*—Bu], 269 (48) [M*-R].

Dianisyldi(z-butyltin (1d): 'H NMR (300.13 MHz, CDCL): & 7.45 (d, *Juu = 8.4 Hz, *Jusn = 31.2
Hz, 4H, Hypho), 6.97 (d, *Jun = 8.4 Hz, 4H, H,er0), 3.84 (s, 6H, OCHs), 1.64 (m, 4H, CH,), 1.4 (m, 4H,
CH,), 1.3 (m, 4H, CH»-Sn), 0.92 (t, 6H, CH3). *C{'H} NMR (75.4 MHz, CDCl3)  160.1 (s, 2C, Cpara-
OCH3), 137.9 (s, “Jesn = 36.8 Hz, 4C, Compo). 130.6 (s, 'Jesn = 451.6 Hz, 2C, Cjpyo-Sn), 114.1 (s, *Josn =
49.8Hz, 4C, Cpera), 54.8 (s, 2C, OCH3), 28.9 (s, “Jesa = 17.8 Hz, 2C, CHy), 27.3 (s, *Jesa = 58.2 Hz, 2C,
CH,), 13.6 (s, 2C, CH3), 10.6 (s, 'Jesn = 371.7 Hz, 2C, CH»-Sn). '"Sn{'H} NMR (149.21 MHz,
CDCly): & -69.23 (s). MS (EL, m/z (%)): 391 (100) [M*—Bul, 335 (69) [M'-2Bu], 227 (40)

[M"—2Bu-R], 119 (4) [Sn*]. Anal. Calcd. for C»,H3,0,Sn: C, 50.09; H, 7.21; Found: C, 59.05; H, 7.01.

Chloroanisyldi(r-butyl)tin (3d): '"H NMR (300.13 MHz, CDCl3): & 7.48 (d, *Juu = 8.8 Hz, *Jysy =
57.5 Hz, 2H, Hoyi0), 6.97 (d, *Juu = 8.8 Hz, 4H, H,e1a), 3.82 (s, 6H, OCH3), 1.70 (m, 4H, CH,), 1.52 (m,
4H, CH,), 1.43 (m, 4H, CH»-Sn), 0.94 (t, 6H, CHs). "C{'H} NMR (100.61 MHz, CDCls) & 160.9 (s,
“Jesa = 12.3 Hz, 1C, Cpuri-OCH3), 136.7 (s, “Jesa = 52.2 Hz, 2C, Copno), 131.0 (s, 'Jesa = 492.0 Hz, 1C,

Cipso-Sn), 114.6 (s, 3Jesn = 58.6 Hz, 2C, Cpern), 55.0 (s, 1C, OCH3), 27.8 (s, “Jesy = 24.8 Hz, 2C, CH),
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26.5 (s, *Jesn = 69.1 Hz, 2C, CH,), 17.7 (s, "Jesn = 383.4 Hz, 2C, CH»-Sn), 13.6 (s, 2C, CHj).
Sn{'H} NMR (149.21 MHz, CDCl3): & 87.6 (s). MS (ClL, m/z (%)): 376 (15) [M'], 341 (100)
[M™—CI], 319 (33) [M"=Bu], 269 (27) [M"—R]. Anal. Calcd. for C;sH>sClOSn: C, 47.98; H, 6.71;

Found: C, 48.18; H, 6.32.

Di(p-tolyl)di(n-butyl)tin** (1e): '"H NMR (300.13 MHz, CDCls): & 7.43 (d, *Jun = 7.7 Hz, *Jusn =
47.4 Hz, 4H, Hoyo), 7.20 (d, *Juu = 7.7 Hz, 4H, H,uera), 2.38 (s, 6H, CHs-aryl), 1.64 (m, 4H, CH,), 1.40
(m, 4H, CH,), 1.30 (m, 4H, CH,-Sn), 0.92 (t, 6H, CHs). >C{'H} NMR (75.4 MHz, CDCl3) & 137.9 (s,
“Jesa = 11 Hz, 2C, Cpara-CH3), 136.8 (s, “Jesn = 34.1 Hz, 4C, Como). 136.5 (s, 'Jesa = 443.0 Hz, 2C,
Cipso-Sn), 129 (s, *Jesn = 45.1 Hz, 4C, Cpera), 28.9 (s, “Jesa = 20.7 Hz, 2C, CHy), 27.4 (s, *Jesa = 59.8
Hz, 2C, CH,), 21.4 (s, 2C, CHs-aryl), 13.6 (s, 2C, CH3), 10.2 (s, 'Jesn = 365.9 Hz, 2C, CH,-Sn).
"9Sn{'H} NMR (149.21 MHz, CDCl3): & -72.28 (s). MS (EL m/z (%)): 359 (100) [M*—Bu], 303 (82)

[M"-2Bu], 211 (35) [M"™—2Bu—1R], 119 (7) [Sn"].

Chloro(p-tolyl)di(z-butyl)tin'" (3e): "H NMR (300.13 MHz, CDCls): & 7.46 (d, *Jun = 7.8 Hz, *Jusn
= 59.3 Hz, 2H, Homo), 7.25 (d, *Jun = 7.8 Hz, 4H, Hyera), 2.49 (s, 6H, CHs-aryl), 1.70 (m, 4H, CH>),
1.52 (m, 4H, CH>), 1.43 (m, 4H, CH>-Sn), 0.94 (t, 6H, CH3). *C{'H} NMR (100.61 MHz, CDCls) &
139.7 (s, *Jesn = 12.1 Hz, 1C, Cpara-CH3), 135.5 (s, “Jesn = 47 Hz, 2C, Copo). 129.7 (s, *Jesn = 56.4 Hz,
2C, Cpeta)s 126.8 (5, 1C, Cipso-Sn), 27.8 (s, sy = 24.5 Hz, 2C, CH,), 26.9 (s, *Jesa = 68.4 Hz, 2C, CH,),
21.5 (s, 1C, CHs-aryl), 17.8 (s, 'Jesn = 380.2 Hz, 2C, CH,-Sn) 13.7 (s, 2C, CH3), '"*Sn{'H} NMR
(149.21 MHz, CDCls): & 85.46 (s). MS (CL, m/z (%)): 360 (5) [M*], 325 (100) [M*—Cl], 301 (33)

[M"-Bu], 269 (30) [M"™—R].

Di(o-tolyl)di(n-butyl)tin"" (1f): "H NMR (400.13 MHz, CDCLs): & 7.45 (dd, 2H), 7.24 (m, 6H), 2.38
(s, 6H, CHs-aryl), 1.62 (m, 4H, CH,), 1.41 (m, 8H, CH,), 0.94 (t, 6H, CH;). >C{'H} NMR (100.61
MHz, CDCl;) & 144.8 (s, *Jesn = 30.1 Hz, 2C, Copo-CHa), 141.2 (s, 'Jesa = 438.7 Hz, 2C, Cipyo-Sn),

136.9 (s, *Jesn = 35.2 Hz, 2C, Cormo)s 129.2 (s, *Jesn = 37.4 Hz, 2C, Coera), 128.7 (s, *Jesn = 9.5 Hz, 2C,
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Cpara)s 125.3 (s, *Jesn = 45.5 Hz, 2C, Cyera)> 29.2 (s, “Jesn = 19.1 Hz, 2C, CHy), 27.5 (s, *Jesa = 66.0 Hz,
2C, CH,), 25.2 (s, 2C, CHs-aryl), 13.8 (s, 2C, CH3), 11.3 (s, 'Jesn = 362.4 Hz, 2C, CH,-Sn). ""*Sn{'H}
NMR (149.21 MHz, CDCls): & -68.3 (s). MS (EL m/z (%)): 359 (86) [M*—Bu], 303 (100) [M*—2Bul,

211 (51) [M"-2Bu—1R], 119 (10) [Sn"]. Redistillation yielded a colorless liquid, b.p. 160°/0.5 mmHg.

Chloro(o-tolyl)di(r-butyltin (3f): 'H NMR (400.13 MHz, CDCls): § 7.63 (m, 1H), 7.30 (m, 3H),
2.46 (s, 3H, CHs-aryl), 1.70 (m, 4H, CH,), 1.53 (m, 4H, CH,), 1.40 (septet, 4H, CH,), 0.93 (t, 6H, CH3).
BC{'H} NMR (100.61 MHz, CDCls) & 143.3 (s, *Jcsn = 48.4 Hz, 1C, Compo-CHs), 140.7 (s, "Jesn =
468.0 Hz, 1C, Cipso-Sn), 135.8 (s, *Jesa = 38.9 Hz, 2C, Cormo), 129.9 (s, *Jesa= 11.0 Hz, 1C, Cpara), 129.6
(s, 1C, Coera)s 125.82 (s, *Jesa = 52.8 Hz, 1C, Coera), 27.8 (5, *Jesn = 24.9 Hz, 2C, CHy), 26.7 (s, *Jesn =
72.6 Hz, 2C, CH,), 24.7 (s, *Jesn = 36.7 Hz, 3C, CHs-aryl), 18.7 (s, 'Jesn = 375.6 Hz, 2C, CH,-Sn), 13.6
(s, 2C, CH3). '"”Sn{'H} NMR (149.21 MHz, CDCls): & 90.1 (s). MS (CI, m/z (%)): 359 (2) [M*], 325
(100) [M*—CI], 303 (35) [M*—Bu], 269 (33) [M*-R]. Anal. Calcd. for C;sH,sCISn: C, 50.11; H, 7.01;

Found: C, 49.74; H, 7.34.

Dimesityldi(nz-butyl)tin (1g): '"H NMR (400.13 MHz, CDCl5): 6 6.91 (s, 4H, J = 14.9 Hz, aromatic),
2.39 (s, 12H, Cyo-CH3), 2.36 (s, 6H, Cpre-CHs), 1.52 (m, 12H, CH,), 0.98 (t, J = 7.2 Hz, 6H, CHs).
BC{'H} NMR (100.61 MHz, CDCls) & 144.5 (s, “Jesn = 31.5 Hz, 4C, Coyno), 140.1 (s, 'Jesn = 456.3 Hz,
2C, Cipso-Sn), 137.7 (s, “Jesn = 8.8 Hz, 2C, Cpara), 127.8 (5, *Jesn = 39.6 Hz, 4C, Cuen), 29.3 (s, *Jesn =
16.9 Hz, 2C, CH,), 27.4 (s, *Jesa = 71.2 Hz, 2C, CHy), 25.5 (s, 4C, Copo-CHs), 21.1 (s, 2C, Cpara-CH3),
16.6 (s, 'Jesn = 349.9 Hz, 2C, CH,-Sn), 13.6 (s, 2C, CHs). 'Sn{'H} NMR (149.21 MHz, CDCls): & -
89.32 (s). MS (EL m/z (%)): 415 (100) [M*—Bu], 359 (69) [M*—2Bu], 237 (36) [M*—2Bu—R], 119 (29)

[Sn]. Anal. Caled. for Co¢H4oSn: C, 66.26; H, 8.55; Found: C, 66.63; H, 8.08.

Chloromesityldi(z-butyltin (3g): "H NMR (400.13 MHz, CDCl3): § 6.90 (s, 2H, J = 20.6 Hz), 2.48
(s, 6H, C,mo-CHs), 2.29 (s, 3H, Cpue-CHs3), 1.71 (m, 4H, CH,), 1.54 (m, 4H, CH>), 1.42 (septet, 4H,

CH,), 0.94 (t, J = 7.30 Hz, 6H, CH3). >C{'H} NMR (100.61 MHz, CDCl5) & 144.5 (s, “Jcsn = 44.7 Hz,
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2C, Corio)s 139.9 (s, “Jesn = 10.3 Hz, 1C, Cpara), 137.5 (s, 'Jesa=495.9 Hz, 1C, Cpyo-Sn), 128.5 (s, *Jesn
=49.1 Hz, 2C, Cpera), 27.9 (5, “Jesn = 22.7 Hz, 2C, CH,), 26.9 (s, *Jesn= 78.5 Hz, 2C, CH,), 25.3 (s, 2C,
Cortho-CH3), 21.3 (s, 'Jesa = 371.9 Hz, 2C, CHy-Sn), 21.1 (s, 1C, Cpara-CH3), 13.6 (s, *Jesa = 8.8 Hz, 2C,
CHs). "Sn{'H} NMR (149.21 MHz, CDCl3): & 79.46 (s). MS (CL, m/z (%)): 353 (100) [M*—Cl], 331
(39) [M*-Bu], 269 (21) [M™—R]. Anal. Calcd. for C;7H29C1Sn: C, 52.68; H, 7.54; Found: C, 53.05; H,

7.33.

Dicyclohexyldi(n-butyltin™ (1h): 'H NMR (400.13 MHz, CDCl3): & 1.81 (m, 4H, CHy), 1.66 (m,
8H, CH,), 1.37 (m, 18H, CH,), 0.90 (t, J = 7.2 Hz, 6H, CH3), 0.79 (dd, *Jus, = 47.1 Hz, 4H, Sn-CH,).
PC{'H} NMR (100.61 MHz, CDCl3) & 32.1 (s, *Jesa = 15.5 Hz, 4C, Ceyetohexy)s 29.5 (3, “Jesa = 19.2 Hz,
2C, CHagyy), 29.2 (5, *Jesn = 54.0 Hz, 4C, Coyetohexyt)s 27.8 (s, *Jesa = 53.0 Hz, CHogyy), 27.2 (s, “Jesn =
5.7 Hz, 2C, Ceyetohexyl)s 25.8 (3, 'Jesa= 335.9 Hz, 2C, CH-Sn), 13.7 (s, 2C, CH3), 7.0 (s, 'Jesa = 284.2 Hz,
2C, CHy-Sn). 'Sn{'H} NMR (149.21 MHz, CDCls): & -42.01 (s). MS (EL, m/z (%)): 343 (20)
[M™-Bu], 317 (100) [M*-Cy], 261 (86) [M*-Bu-Cy], 205 (58) [M*-2Bu-R], 179 (47)[M*~Bu-2R],

119 (24) [Sn™].
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