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FIGURE 1. Novel Calixphosphine Ligands
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B 5. R1= 0BrCH, & dL,

1:R'=BrALCL 3. 51 mBrCH, & aL,

| W 4. R1 = pBrceH, S aL,
©) 5:R'=PPh,

R?
BnO BnO OBIPBn

EL 7:R2= o-BrCsH4 EL PLo

6:R2=Br01CL g.p2_ mBCH, % pL,

| A 9. R2- parceH, (& pL,
© . 10:.R2=pPPh,

“ Reagents and conditions: (a) 1) #n-BuLi, B(OMe);, THF, -78 °C; (b) 1,2-Dibromobenzene, Pd(PPh;),, 2M Na,CO3,
reflux; (¢) 13-Dibromobenzene, Pd(PPh;),, Benzene, 2M Na,CO,, reflux; (d) 1.4-Dibromobenzene, Pd(PPh,),,
Benzene, 2M Na,CO;, reflux; (e) n-BuLi, PPh,Cl, THF, -78 °C; (f) 1) tert-BuLi, THF,-78 °C; 2) B(OMe;);,-78 °C.
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5: '"H NMR (CDCl,, 400 MHz) § 7.37-7.20 (m, 32H),
7.16 (d, J = 6.84 Hz, 4H), 7.07 (t, J = 7.55 Hz, 4H),
6.94 (d, J = 7.82 Hz, 4H), 6.29 (t, J = 7.58 Hz, 2H),
6.04 (d, J = 7.59 Hz, 4H), 5.16 (s, 4H), 4.64 (s, 4H),
4.18 (d, J = 13.5 Hz, 4H), 2.86 (d, J = 13.7 Hz, 4H),
3Ip{'H} NMR (CDCl;, 162 MHz) § -6.29.

dL, 'H NMR (CDCl;, 460 MHz) § 7.37-7.18 (m,
42H), 7.06-7.02 (m, 4H), 6.94-6.89 (m, 6H), 6.14 (t,
J =756 Hz, 2H), 5.88 (d, J = 7.56 Hz, 4H), 5.08 (s,
4H),4.67 (s,4H),4.13 (d,J = 13.5 Hz,4H),2.81 (d,J
= 13.7 Hz, 4H);*'P{'H} NMR (CDCl,, 162 MHz) §
-12.00; Anal. Calcd for C;H,,0,P,20.1CHCI; (Fw
1305.2¢0.1CHCl,): C, 83.96; H, 5.67. Found: C,
83.90; H,5.61.

dL,: 'H NMR (CDCl,;, 400 MHz) § 7.63-7.60 (m,
2H), 737-7.30 (m, 30H), 7.24-7.19 (m, 10H),
7.12-7.01 (m, 10H), 6.36-6.33 (m, 2H), 623 (d,J =
7.54 Hz, 4H), 5.10 (s, 4H), 4.78 (s, 4H), 421 (d, J =
134 Hz, 4H), 295 , J = 13.6 Hz, 4H); *'P{'H}
NMR (CDCl,, 162 MHz) 6 —4.61.

dL,: 'H NMR (CDCl;, 400 MHz) 6 7.59 (d, J = 7.05
Hz, 4H), 7.40-7.33 (m, 34H), 7.23-7.20 (m, 10H),
7.07 (t,J = 7.64 Hz, 4H), 6.27-6.23 (m, 2H), 6.14 (d,
J=756 Hz,4H), 5.18 (s,4H),4.73 (s,4H),4.24 (d,J
= 13.5 Hz, 4H), 299 (d, J = 13.7 Hz, 4H); *'P{'H}
NMR (CDCl,, 162 MHz) & -5.79; Anal. Calcd for
Cy,H,,0,P#0.1CHCl; (Fw 1305.52¢0.1CHCL,): C,
83.96; H, 5.67. Found: C,84.03; H,5.67.

10: ; 'H NMR (CDCl;, 400 MHz) § 7.31-7.20 (m,
32H), 7.10-6.99 (m, 8H), 6.69-6.67 (m, 2H),
6.59-6.55 (m, 4H), 6.50-6.44 (m, 4H), 4.98-4.90 (m,

8H),4.25(d,J=13.3 Hz, 1H),4.14(d,J=13.3 Hz,
2H), 4.06 (d,J = 13.3 Hz, 1H), 299 (d, J = 13.5 Hz,
1H), 283(d,J=13.5Hz,2H),2.67(d,J=13.5Hz,

2H),4.06 (d,/=13.3 Hz,1H), 299(d,J=13.5 Hz,

1H), 2.83 (d, J = 13.5 Hz, 2H), 2.67 (d, J = 13.5 Hz,
1H); >'P{'H} NMR (CDCl,;, 162 MHz) § -5.39;
Anal. Calcd for CgHgO4P, (Fw 1153.33): C, 83.31;
H,5.77. Found: C, 83.09; H, 5.58.

pLo,: 'H NMR (CDCl,, 400 MHz) § 7.32-7.15 (m,
44H), 7.06-703 (m, 2H), 697-693 (m, 2H),
6.45-6.40 (m, 6H), 6.31-6.29 (m, 4H), 4.93 (s, 4H),
4389 (s, 4H), 4.16 (d, J = 134 Hz, 1H), 4.09 d, J =
13.3 Hz, 1H), 4.07 (d,J =13.3 Hz, 2H),2.88 (d,J
=135 Hz, 1H),2.70 (d,J=13.5 Hz, IH),265 (d, /=
13.5 Hz, 2H); *'P{'H} NMR (CDCl,, 162 MHz) §
-13.17; Anal. Calcd for Cg4H,,0,P,20.1CHCl; (Fw
1305.52¢0.1CHClL,): C, 83.96; H, 5.67. Found: C,
83.95; H,5.51.

pLm: 'H NMR (CDCl;, 400 MHz) 6 7.38-7.09 (m,
48H), 6.70-6.69 (m, 4H), 643 (d, J = 7.58 Hz, 4H),
6.28 (t, J = 746 Hz, 2H), 4.93 (s, 4H), 4.92 (s, 4H),
421 (d,J =135 Hz, 4H), 2.95 (d, J = 13.7 Hz, 4H);
3p{'H} NMR (CDCl;, 162 MHz) § —4.59; Anal.
Calcd for Cy,H,,0,P, (Fw 1305.52): C,84.64; H,5.71.
Found: C,84.49; H, 5.55.

pL,: 'H NMR (CDCl,, 400 MHz) § 7.35-7.19 (m,
48H), 6.82-6.79 (m, 4H), 649 (d, J = 7.38 Hz, 4H),
6.33 (t,J =748 Hz, 2H),4.97-4.94 (m, 8H),4.24 (d,
J = 13.6 Hz, 2H), 423 (d, J = 136 Hz, 2H),
3.02-2.95 (m, 4H); *'P{'H} NMR (CDCl,, 162 MHz)
8 -5.77; Anal. Calcd for C;H,,0,P,#0.1CHCI; (Fw
1305.2¢0.1CHCL,): C, 8396; H, 5.67. Found: C,
83.96; H, 5.60.
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TABLE 1. Rhodium-Catalyzed Hydroformylation of 1-
Octene in Toluene ¢

Conversion  Yield

Entry Ligand (%] (B¢ U
1 PPh, 100 >99 297

2 dL, 100 88 1.76

3 dL,, 100 95 3.60

4 de 100 87 119

5 5 100 94 534

6 pL, 100 90 2.00

7 pLn, 100 96 532

8 pL p 100 93 3.28

9 10 100 95 3.08
4 Reaction conditions substrate (4.0 mmol),

[Rh(acac)(CO),] (8.14 X 1073), substrate/P/Rh = 500/8/1,
toluene (5 mL), decane (0.41 mmol), 10 atm (CO/H, = 1/1),
80 °C, t = 12h, stirring speed 800 rmp. ® Determined by GC
analysis. ¢ Yield of aldehydes. ¢ Ratio (linear/Branched)
includes all branched aldehydes.
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TABLE 2. Rhodium-Catalyzed Hydroformylation of 1-
Octene in Toluene @

Conversion  Yield

Ent Ligand d
Voo N

1 PPh, 100 >99 297

2 1 100 97 281

3 dL, 100 87 119

2 Reaction  conditions substrate (4.0 mmol),
[Rh(acac)(CO),] (8.14 X 10-3), substrate/P/Rh = 500/8/1,
toluene (5 mL), decane (0.41 mmol), 10 atm (CO/H, = 1/1),
80 °C, t = 12h, stirring speed 800 rmp. ® Determined by GC
analysis. ¢ Yield of aldehydes. 4 Ratio (linear/Branched)
includes all branched aldehydes.
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