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TABLE 1. Rhodium-Catalyzed Hydroformylation
of 1-Octene in Toluene?
Ligand / [Rh(acac)(CO),] SSSCHO
i

COMM, S

X

Conversion Yield  TOFY  [pe

Entry Ligand
[%]? (%] -

1 1 85.8 78.3 31.9 39.5
2 2 90.0 84.5 34.3 50.5
3 3 93.0 72.6 279 48.5
4 4 96.5 96.0 38.3 55.3

4 Reaction conditions: substrate (4.0 mmol), ligand (3.26 x 102
mmol), [Rh(acac)(CO),] (8.14 x 103 mmol), substrate/P/Rh =
500/8/1, toluene (5 mL), decane (0.40 mmol), 10 atm (CO/H, =
1/1), 80 °C, t = 12 h, stirring speed 800 rpm. ? Determined by GC
analysis. ¢ Yield of aldehydes. ¢ TOF = mol aldehyde/(mol Rh x h)
¢ Ratio (linear/branched) includes all branched aldehydes.
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TABLE 2. Rhodium-Catalyzed Biphasic Hydroformylation
of 1-Octene”

Entry Ligand Conversion Yield TOF¢ I/b¢
(%10 [%]b:c

1 TPPTS' 55 52 22 28
2 Xantphos-SO3Na 12.9 3.0 1.2 22
3 1-SO3Na 21.2 83 33 72
4 2-SO3Na 59 1.2 0-1 26
5 3-SO3Na 6.4 29 1.2 21
6 4-SO;Na 28.1 5.0 2.1 25

“ Incubation conditions: ligand (3.26 x 10-2 mmol), [Rh(acac)(CO),]
(8.14 x 103 mmol), H,O (3 mL), 10 atm, 120 °C, 12 h. Reaction
conditions: substrate (4.0 mmol), substrate/P/Rh = 500/8/1, decane
(0.40 mmol), 14 atm (CO/H, = 1/1), 120 °C, ¢ = 12 h, stirring speed
800 rpm. ¥ Determined by GC analysis. ¢ Yield of aldehydes. ¢ TOF
= mol aldehyde/(mol Rh x h). ¢ Ratio (linear/branched) includes all
branched aldehydes. /TPPTS (6.51 x 10"2 mmol)

TABLE 3. Rhodium-Catalyzed Biphasic Hydroformylation of 1-
Octene in the Presence of Tetra(ethylene glycol) Dimethyl
Ether®

Entry Ligand Additive Conversion Yield TOF? I/b¢

[v/v%] [%} [%]P ¢
1 Xantphos-SO3;Na 30 66.4 104 42 22
2 1-SO3Na 10 15.8 6.7 28 56
3 20 30.0 119 49 13.1
4 30 71.3 753 29.8 11.6

¢ Incubation conditions: ligand (3.26 x 102 mmol), [Rh(acac)(CO),]
(8.14 x 10 mmol), Catalyst phase (3 mL), 10 atm, 120 °C, 12 h.
Reaction conditions: substrate (4.0 mmol), substrate/P/Rh = 500/8/1,
decane (0.40 mmol), 14 atm (CO/H, = 1/1), 120 °C, ¢ = 12 h, stirring
speed 800 rpm. ? Determined by GC analysis. ¢ Yield of aldehydes. ¢
TOF = mol aldehyde/(mol Rh x h). ¢ Ratio (linear/branched) includes all
branched aldehydes.
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1: (rac) '"H NMR (CDCl,, 400 MHz) §7.40-6.50 (m,
32H), 3.74 (s, 6H), 2.79-2.70 (m, 8H), 1.63 (s, 6H);
P{'H} NMR (CDCl, 162 MHz) § —17.1 (s); (meso):
'H NMR (CDCl,, 400 MHz) § 7.40-6.49 (m, 32H), 3.74
(s, 6H), 2.78-2.69 (m, 8H), 1.64 (s, 3H), 1.63 (s, 3H);
J'P{'H} NMR (CDCl,, 162 MHz) § —17.4 (s).

2: 'THNMR (CDCl,, 400 MHz) 8 7.39 (d, J = 6.9 Hz, 4H),
7.11 (t, J=7.5 Hz, 4H), 7.07 (bs, 4H), 7.03 (d, J = 7.6 Hz,
4H), 6.97-6.94 (m, 14H), 6.73 (d, J = 8.5 Hz, 8H), 6.49 (d,
J=6.1Hz,2H), 3.73 (s, 12H), 2.76-2.70 (m, 16H), 1.63 (s,
6H); *"P{'H} NMR (CDCl,;, 162 MHz) § —169 (s); *C
NMR (CDCl,;, 100 MHz) 8 157.67, 152.56 (t, J = 9.5 Hz),
141.28 (t, J=3.7 Hz), 13725 (t, J=6.3 Hz), 134.06 (t, J =
11.7 Hz), 133.79, 131.95, 13147 (t, J = 9.2 Hz), 129.92,
129.27, 12844, 128.02 (t, J =29 Hz), 12628 (t, J = 10.0
Hz), 126,03, 123.30, 113,63, 55.17, 38.04, 36.78, 3447,
31.59.

3: 'HNMR (CDCl,) § 740 (d, J = 7.8 Hz, 2H), 7.23-7.14
(m, 10H), 7.10 (d, J = 74 Hz, 2H), 7.07-7.02 (m, 4H),
6.99-6.92 (m, 8H), 6.76-6.74 (m, 4H), 6.56-6.53 (m, 1H),
6.48-6.46 (m, 1H), 3.74 (s, 6H), 2.79-2.70 (m, 8H), 1.64
(s, 6H); *'P{'H} NMR (CDCL,) 8 -17.0 (*J;,,, = 31.3 Hz),
-17.8 (J,, = 313 Hz); "C NMR (CDCL;, 100 MHz)
815771, 152.70 (dd, J = 10.8, 1.2 Hz), 152.52 (dd, J =
100, 1.4 Hz), 141.30 (d, J =73 Hz), 13742 (d, J = 13.6
Hz), 13725 (d, J = 13.6 Hz), 134.18, 134.00, 133.96,
133.82,133.81, 132,03 (d, J=13 Hz), 13145 (d,J=17.3
Hz), 13001, 129.90, 12928, 12848, 128.14, 128.11,
128.05, 126.17 (d, J = 13.0 Hz), 126.13 (d, J = 12.8 Hz),
12594 (d, J = 12.6 Hz), 123.35, 123.314, 55.20, 38.03,
36.78,34.47,31.67.

4: "HNMR (CDCl,, 400 MHz) § 7.36 (dd, J=7.7,1.0 Hz,
2H), 724 (d, J = 8.1 Hz, 8H), 7.13-7.05 (m, 28H),
6.95-691 (m, 6H), 648 (dd, J = 7.5, 1.6 Hz, 2H), 3.82 (s,
8H), 3.73 (s, 12H), 2.30 (s, 24H), 1.57 (s, 6H); *'P{'H}
NMR (CDClL, 162 MHz) § -16.8 (s); *C NMR (CDCl,,
100 MHz) 8 156.28, 151.96 (t, J =9.3 Hz), 140.53 (t, J =
3.7 Hz), 139.66, 13847, 137.36 (t, J = 6.5 Hz), 136.52,
134.74 (t, J = 11.9 Hz), 131.89, 131.74 (t, J = 9.2 Hz),
130.88, 129.48, 129.11, 128.93, 12833, 127.36, 126.82,
126.41,126.14, 123.23,59.74,41.38, 34.25,32.26, 16.23.
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