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1. Analytical data of rhodium complexes I-VIII

Complex |
[RhCl(cod)(IMes)]

Chloro(n*-1,5-cyclooctadiene)(1,3-dimesitylimidazol-2-ylidene)rhodium(l),
Yellow solid, isolated yield: 90%, 99.2 mg (1.80x10* mmol); *H NMR
(CDCl3, 6, ppm): 1.49-1.56 (m, 4H, Hcop), 1.78 — 1.91 (m, 4H, Hcop), 2.11 (s,
6H, CHs), 2.30 — 2.45 (m, 12H, CHs), 3.26 — 3.32 (br, 2H, Hcoo), 4.48 — 4.56
(br, 2H, Hcop), 6.96 (s, 2H, CH**Im), 6.98 — 7.06 (m, 4H, CHa/); *C NMR
(CDCl3, &, ppm): 18.12, 19.79, 21.13, 28.37, 32.69, 67.80 (d, Jrh-c = 14.5 Hz),
96.08 (d, Jrh-c = 7.5 Hz), 123.48, 128.08, 129.66, 134.32, 136.21, 137.56,
138.65, 183.46 (d, Jrnc = 52.4 Hz); MS (ESI): calcd. for CioH3sCINRh:
515.1928; found: 515.1928. These spectroscopic data matched those
reported in the literature.?

cod Cl

Complex Il
[RhCl(cod)(IPr)]

Chloro(n*-1,5-cyclooctadiene)(1,3-bis(2,6-diisopropylphenylimidazol)-2-
ylidene)rhodium(l),

Yellow solid, isolated vyield: 92%, 116.9 mg (1.84x10%* mmol);
'H NMR (CDCl3, §, ppm): 1.09 (d, 12H, Jus = 6.8 Hz, CH(CHs);), 1.23 — 1.86
(m, 20H, Hcop and CH(CHs)2), 2.40 — 2.59 (br, 2H, CH(CHs),), 3.20 — 3.28
(m, 2H, Heop), 3.49 —3.70 (br, 2H, CH(CHs),), 4.51 — 4.61 (br, 2H, Hcop), 7.02
(s, 2H, CH**Im), 7.26 — 7.46 (br, 4H, CHa:), 7.50 (t, 2H, Juu = 7.7 Hz, CHa/);
3C NMR (CDCls, 6, ppm): 26.54, 28.22, 28.79, 32.61, 67.76 (d,
Jrhc = 14.3 Hz), 95.89 (d, Jrnc = 7.6 Hz), 122.84, 124.53, 129.74, 136.30,
185.97 (d, Jrnc = 52.0 Hz); MS (ESI): calcd. for C3sHasCIN,Rh: 599.2867;
found: 599.2868. These spectroscopic data matched those reported in the
literature.?

Complex Il
[RhCl(cod)(TPr*EY]

Chloro(n*-1,5-cyclooctadiene)(1,3-bis(4-ethyl-2,6-bis(diphenylmethyl)-
phenylimidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 89%, 211.3 mg (1.78x10* mmol); *H NMR
(CDC|3, 5, ppm): 1.09 (t, 6H, Jun=7.6 Hz, CHzCHg), 1.44-1.55 (m, 2H, Hcoo),
1.64 — 1.79 (m, 4H, Hcop), 1.97 — 2.08 (m, 2H, Hcop), 2.56 (q, 4H,
JHH =75 HZ, CHzCH3), 3.58 (d, 2H, JHH =24 HZ, HCOD), 4.74 (S, 2H, CH“'SIm),
4.92 - 5.01 (br, 2H, Hcop), 5.27 (s, 2H, CHArs), 6.69 (d, 4H, Juw = 16.0 Hz,
CHar), 6.84 (d, 4H, Jun = 16.1 Hz, CHas), 6.91 — 7.30 (m, 27H, CHa:),
7.47 — 7.57 (m, 4H, CHa:); *C NMR (CDCls, 6, ppm): 15.57, 28.38, 28.77,
30.86, 32.44, 50.82, 51.53, 68.91 (d, Jrnc = 14.0 Hz), 78.70, 96.52 (d,
Jrhc = 7.3 Hz), 123.54, 125.77, 126.40, 127.59, 127.86, 128.01, 129.16,
129.67, 130.15, 130.89, 136.33, 140.50, 143.20, 144.16, 144.31, 144.88,
183.84 (d, Jrnc = 51.6 Hz); MS (ESI): calcd. for CssHssN2Rh: 1152.4829;
found: 1152.4778; These spectroscopic data matched those reported in
the literature.?
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Complex IV
[RhCl(cod)(IPr*"2)]

Chloro(n*-1,5-cyclooctadiene)(1,3-bis(2,4,6-tris(diphenylmethyl)-
phenylimidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 91%, 266. 4 mg (1.82x10* mmol); 'H NMR
(CDCls, 8, ppm): 1.44-1.56 (m, 2H, Hcop), 1.62 —1.78 (m, 4H, Hcop), 1.94
— 2.10 (m, 2H, Hcop), 3.55 (br, 2H, Hcop), 4.84 (s, 2H, CH*Im),
4.96 —5.03 (br, 2H, Hcop), 5.19 (s, 2H, CHAr3), 5.46 (s, 2H, CHAr3), 6.62
—6.73 (m, 6H, CHa), 6.87 — 7.13 (m, 46H, CHa:), 7.15 — 7.21 (m, 10H,
CHar), 7.36 — 7.44 (m, 4H, CHar); 3C NMR (CDCls, 8, ppm): 28.44, 32.36,
50.84, 51.53, 56.33, 68.64 (d, Jrnc = 14.4 Hz), 96.65 (d, Jrnc = 8.0 Hz),
123.54, 125.67, 126.18, 126.33, 127.50, 127.88, 128.17, 129.09,
129.63, 129.90, 130.62, 131.33, 136.56, 143.45, 143.78, 144.38,
144.76, 184.20 (d, Jrh-c = 51.9 Hz); MS (ESI): calcd. for CioiHssNzRh:
1428.5768; found: 1428.5724. These spectroscopic data matched
those reported in the literature.?

OMe

Complex V
[RhCl(cod)(IPr*°Me)]

Chloro(n*-1,5-cyclooctadiene)(1,3-bis(4-methoxy-2,6-bis(diphenyl-
methyl)phenylimidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 86%, 204.9 mg (1.72x10* mmol); *H NMR
(CDCls, &, ppm): 1.50-1.58 (m, 2H, Hcop), 1.66 — 1.78 (m, 4H, Hcop), 2.01
—2.11 (m, 2H, Hcop), 3.60 (s, 6H OCHs), 3.47 — 3.65 (m, 2H, Hcop), 4.70
(s, 2H, CH*’Im), 4.96 — 5.01 (br, 2H, Hcop), 5.26 (s, 2H, CHAr3),
6.53 — 6.84 (m, 12H, CHa), 6.96 — 7.30 (m, 26H, CHa/), 7.45 — 7.60 (m,
4H, CHa); 3C NMR (CDCls, 8, ppm): 28.41, 30.85, 32.54, 50.93, 51.68,
55.11, 68.92 (d, Jrh-c = 14.0 Hz), 78.62, 78.76, 96.63 (d, Jrnc = 7.4 Hz),
114.26, 115.23, 123.76, 125.83, 125.96, 126.44, 126.61, 127.70,
127.88, 128.09, 128.30, 129.07, 129.58, 130.07, 130.82, 131.76,
142.23, 142.89, 143.95, 144.03, 144.53, 146.03, 158.70, 184.43 (d,
Jrh-c = 52.1 Hz); MS (ESI): calcd. for C77HesN202Rh: 1156.4414; found:
1156.4364; e.a. calcd. for C77HesCIN,O2Rh (%): C: 77.54, H: 5.83,
N: 2.35; found: C: 77.33, H: 5.93, N: 2.33.
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Complex VI
[RhCl(cod)(IPaul)]

Chloro(n*-1,5-cyclooctadiene)(1,3-Bis(2-diphenylmethyl-4,6-dimethyl-
phenyl)imidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 90%, 153.9 mg (1.80x10* mmol); *H NMR
(CDCl3, 6, ppm): 1.50-1.66 (m, 4H, Hcop), 1.74 —1.87 (m, 2H, Hcop), 1.92
(s, 3H, CHs), 1.97 = 2.07 (m, 2H, Hcop), 2.21 (s, 3H, CHs), 2.29 — 2.36 (m,
6H, CHs), 3.32 — 3.40 (br, 1H, Hcop), 3.68 — 3.74 (br, 1H, Hcop),
4.84 — 4.89 (m, 1H, CH*%Im), 5.03 — 5.11 (m, 1H, CH**Im), 5.55 (s, 1H,
CHAr3), 5.66 (s, 1H, CHArs), 6.04 (s, 1H, CHa:), 6.68 (s, 1H, CHa:), 6.76 (s,
3H, CHa/), 6.92 — 7.22 (m, 15H, CHa), 7.28 — 7.33 (m, 4H, CHa),
7.49 — 7.56 (m, 2H, CHas); *C NMR (CDCls, &, ppm): 1.01, 14.12, 14.19,
18.32, 18.44, 20.46, 21.45, 27.52, 28.39, 29.14, 29.35, 29.69, 31.91,
32.14,32.67,33.28,50.17,50.41,51.47,67.70, 67.89 (d, Jrh.c = 14.1 Hz),
70.70 (d, Jrh-c = 14.3 Hz), 96.09 (d, Jrh-c = 6.9 Hz), 96.59 (d, Jrn-c = 7.3 Hz),
97.10 (d, Jrh-c = 7.6 Hz), 123.41,123.62,124.43, 125.79, 125.90, 126.35,
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127.66, 127.82, 127.92, 128.01, 128.10, 128.23, 129.13, 129.22,
129.41,129.62,129.70, 129.91, 130.49, 130.64,130.83, 135.21, 135.75,
136.29, 136.88, 138.10, 138.34, 138.57, 140.54, 142.70, 143.19,
143.44, 143.60, 144.00, 144.72, 180.79 (d, Jrh-c = 52.0 Hz); MS (ESI):
calcd. for Cs3Hs3CIN;Rh: 819.3186; found: 819.3167
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Complex VII
[RhCl(cod)(IPaul®Me)]

Chloro(n*-1,5-cyclooctadiene)(1,3-Bis(2-diphenylmethyl-4-methyl-6-
methoxyphenyl)-imidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 85%, 150.8 mg (1.70x10* mmol); *H NMR
(CDCls, 8, ppm): 1.55-1.69 (m, 4H, Hcop), 1.78 —1.88 (m, 2H, Hcop), 1.93
(s, 3H, CHs), 1.98 — 2.12 (m, 2H, Hcop), 2.24 (s, 3H, CHs), 2.29 - 2.38 (m,
1H, Hcop), 3.36 — 3.42 (br, 1H, Hcop), 3.72 — 3.78 (m, 6H, OCHs),
4.83 — 4.90 (m, 1H, CH*%Im), 5.04 — 5.10 (m, 1H, CH*5Im), 5.51 (s, 1H,
CHAr3), 5.62 (s, 1H, CHArs), 5.97 (s, 1H, CHas), 6.42 — 6.52 (m, 2H, 4H,
CHar), 6.68 — 6.83 (M, 4H, CHa), 6.95 — 7.00 (m, 2H, CHa:), 7.02 — 7.14
(m, 7H, CHas), 7.16 — 7.25 (m, 4H, CHa), 7.26 — 7.32 (m, 4H, CHa,),
7.48 —7.54 (m, 2H, CHa,); *C NMR (CDCls, 8, ppm): 18.85, 20.99, 27.61,
29.12, 32.22, 33.43, 50.58, 51.70, 55.22 (d, Jrnc = 23.1 Hz), 67.75 (d,
Jrnc = 14.2 Hz), 70.47, 96.60 (d Jrnc = 7.7 Hz), 97.17 (d Jrhc = 7.2 Hz),
112.71, 113.47, 114.54, 115.21, 123.57, 124.55, 125.86, 126.07,
126.46, 127.94, 128.00, 128.12, 129.34, 129.58, 129.68, 129.86,
130.28, 130.38, 132.40, 132.49, 136.85, 140.22, 142.33, 142.54,
143.14, 143.32, 143.72, 145.20, 158.96, 181.78 (d, Jrh.c = 52.5 Hz); MS
(ESI): calcd. for CssHs3sN20,Rh: 852.3162; found: 852.3120.
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Complex VIII
[RhCl(cod)(IMes-POSS)]

Chloro(n*-1,5-cyclooctadiene)(3-(3-heptaisobutylPOSS(T8)-propyl)-1-
mesitylimidazol-2-ylidene)rhodium(l),

Yellow solid, isolated yield: 86%, 221.8 mg (1.72x10* mmol); *H NMR
(CDCls, 6, ppm): 0.59 — 0.65 (m, 14H, CH,), 0.70 — 0.79 (m, 2H, CHcop),
0.96 (dd, 44H, Jun = 6.6, 1.0 Hz, CH(CHs),), 1.24 — 1.46 (m, 2H, CHcop),
1.62 — 1.74 (m, 2H, CHcop), 1.79 (s, 3H, CHs), 1.82 — 1.90 (m, 7H,
CH,CH(CHs),), 1.90 — 2.17 (m, 4H, CH,, CHcop), 2.28 — 2.37 (m, 1H,
CHcop), 2.37 (s, 3H, CHs), 2.49 (s, 3H, CHs), 3.19-3.26 (m, 1H, CHcop),
3.60 — 3.65 (m, 1H, CHcop), 4.13 — 4.21 (m, 1H, NCH,), 4.97 - 5.03 (m,
1H, NCH,), 5.06 — 5.12 (m, 1H, CHcop), 5.20 — 5.29 (m, 1H, CHcop), 6.79
(d, 1H, Jur = 1.9 Hz, CH*®Im), 6.90 (s, 1H, CHa/), 6.99 (d, 1H, Jux = 1.9 Hz,
CH*%Im), 7.06 (s, 1H, CHa:); *C NMR (CDCls, §, ppm): 9.66, 17.70, 21.05,
21.79, 22.47, 22.48, 23.85, 23.93, 24.10, 25.09, 28.37, 30.22, 30.58,
33.88, 55.40, 70.69 (d, Jrn-c = 14.2 Hz), 71.16 (d, Jrn-c = 14.3 Hz), 94.75
(d, Jrnc = 7.5 Hz), 94.85 (d, Jrnc = 7.1 Hz), 120.28, 123.96, 128.02,
129.70, 134.67, 136.11, 137.03, 138.66, 181.27 (d, Jrr.c = 50.1 Hz); *Si
NMR (CDCls;, 6, ppm): -67.65, -67.85, -68.17; MS (ESI): calcd. for
Cs1HgsN201,RhSig: 1254.4094; found: 1254.4062.
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2. Analytical data of isolated products 5a-5e

Hex— : —Hex

5a

IH NMR (CDCls, &, ppm): 0.88 (t, 6H, Juw = 6.9 Hz, CHs), 1.20-1.47 (m, 12H, CH,), 1.58-1.69 (m, 4H, CH,),
2.68-2.72 (m, 4H, CH,), 5.17 (s, 2H, =CH,), 5.47 (s, 2H, =CHa), 7.39-7.53 (m, 4H, -CeHa-); 3C NMR (CDCls,
8, ppm): 14.00, 22.49, 28.41, 28.58, 31.34, 32.16, 110.41, 126.98, 139.71, 144.71; MS m/z (rel,
intensity): 59.10 (27), 115.00 (49), 128.00 (12), 161.00 (28), 163.20 (22) 179.00 (22), 194.10 (100),
219.20 (13), 245.20 (11), 263.20 (80), 278.10 (75), 347.10 (49), 361.80 (15, M*)

-0 OO

'H NMR (CDCls, 8, ppm): 5.18 (s, 2H, =CH,), 5.59 (s, 2H, =CH,), 6.94 — 7.00 (m, 2H, -C¢Ha4-), 7.30 - 7.41
(m, 2H, -CsHs-), 7.51 (s, 8H, -CsHa-);*3C NMR (CDCls, §, ppm): 115.04, 116.28 (d, Jcr = 22Hz), 127.07,
128.33 (d, Jor = 3.4 Hz), 134.53 (d, Jcr = 8.3 Hz), 138.65, 144.44, 162.41 (d, Jcr = 248Hz); MS m/z (rel,
intensity): 83.20 (4), 101.90 (7), 127.00 (10), 146.20 (11), 255.40 (43), 273.30 (27), 382.10 (100, M*).

atalninve

H NMR (CDCls, 8, ppm): 5.33 (s, 2H, =CH,), 5.69 (s, 2H, =CH,), 7.39 (d, 1H, Jun = 1.8 Hz, naphthalene),
7.41 (d, 1H, Juu = 1.8 Hz, naphthalene), 7.44-7.46 (m, 4H, naphthalene), 7.59 (s, 4H, -CsH,4-), 7.68-7.73
(m, 4H, naphthalene), 7.75-7.88 (m, 2H, naphthalene), 7.84-7.86 (m, 2H, naphthalene); 3C NMR (CDCls,
6, ppm): 116.55, 126.24, 126.46, 127.09, 127.43, 127.69, 128.66, 128.79, 128.85, 129.01, 130.73,
131.15, 132.34, 133.70, 138.85, 143.70; MS m/z (rel, intensity): 115.20 (15), 127.20 (11), 141.20 (12),
145.20 (5), 159.00 (5), 287.50 (15), 305.30 (55), 414.40 (5), 446.20 (100, M*).

'H NMR (C¢Dg, 5, ppm): 3.15 (s, 6H, OCHs), 5.07 (s, 2H, =CH,), 5.41 (s, 2H, =CH.), 6.60 (d, 4H, Jus = 8.9
Hz, -CsHa-OMe), 7.38 (d, 4H, Jun = 8.9 Hz, -CeHa-OMe), 7.64 (s, 4H, -CoHa-); 3C NMR (CeDs, 8, ppm): 55.07
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(OCHs), 112.60, 115.62, 124.08, 127.83, 136.27, 140.03, 147.17, 160.71; MS m/z (rel, intensity): 121.20
(14), 127.00 (6), 267.30 (14), 285.20 (16), 406.20 (100, M*).

'H NMR (CDCls, 8, ppm): 5.38 (s, 2H, =CH,), 5.69 (s, 2H, =CH,), 7.19-7.25 (m, 8H, -CeHs-Cl), 7.50 (s, 4H,
-CeHs-); *C NMR (CDCl3, 8, ppm): 117.37, 127.16, 129.21, 132.36, 132.69, 133.30, 138.51, 143.18; MS

m/z (rel, intensity): 50.20 (8), 75.20 (9), 102.10 (14), 108.00 (12), 127.20 (22), 146.00 (13), 236.20 (23),
271.50 (58), 289.20 (46), 291.10 (23), 379.30 (12), 414.20 (100, M"),

3. NMR spectra of rhodium complexes I-VIII

[RhCl(cod)(IMes)]
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Figure S1. *H NMR (400 MHz, CDCls) of [RhCl(cod)(IMes)]
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Figure S3. *H NMR (400 MHz, CDCls) of [RhCl(cod)(IPr)]



[RhCl(cod ){IPr)] 2 % 8 zg Z2% g% ZERE
v T T k¥ ENEER] LRN\Y
1
]
]
I‘
SSPRPN - i M A e MY W g b 00 A
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 50 40 30 20 10
f1 (ppm)
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Figure S5. *H NMR (400 MHz, CDCls) of [RhCl(cod)(IPr*)]
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Figure S6. 3C NMR (101 MHz, CDCls) of [RhCI(cod)(IPr*Et)]
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Figure S7. *H NMR (400 MHz, CDCls) of [RhCl(cod)(IPr*™"?)]
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Figure S9. 'H NMR (400 MHz, CDCls) of [RhCl(cod)(IPr*°e)]
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Figure S10. 3C NMR (101 MHz, CDCls) of [RhCl(cod)(IPr*°Me)]
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Figure S11. *H NMR (400 MHz, CDCl3) of [RhCl(cod)(IPaul)]
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Figure S12. 3C NMR (101 MHz, CDCls) of [RhCl(cod)(IPaul)]
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[RhCI(catB)(IMes-POSS)]
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Figure S16. *C NMR (101 MHz, CDCls) of [RhCl(cod)(IMes-POSS)]
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Figure S17. 2°Si NMR (79 MHz, CDCls) of [RhCl(cod)(IMes-POSS)]
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4. NMR spectra of isolated products 5a-5e
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Figure S18. *H NMR (400 MHz, CDCl3) of product 5a
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Figure $19. *C NMR (101 MHz, CDCls) of product 5a
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Figure S20. *H NMR (400 MHz, CDCls) of product 5b
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Figure S21. *C NMR (101 MHz, CDCls) of product 5b
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Figure S22. *H NMR (400 MHz, CDCl3) of product 5¢
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Figure S23.3C NMR (101 MHz, CDCl3) of product 5c. (Signals at 1.04 and 29.76 ppm derives from grease
acc . J. Org. Chem. Vol. No. 21, 1997).
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Figure S24. *H NMR (400 MHz, C¢Ds) of product 5d
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Figure S25. 3C NMR (101 MHz, C¢Ds) of product 5d
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Product 5e
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Figure S26. *H NMR (400 MHz, CDCls) of product 5e
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Figure S27. 3C NMR (101 MHz, CDCl5) of product 5e
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