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WEZE R R O E (¥ 3C) : Novel ion-supported PhyP compounds, 4-(diphenylphosphino)-
benzyltrimethylammonium  bromide  (A) and  N-methyl-N-[4-(diphenylphosphino)
-benzyl]pyrrolidinium bromide (B), were prepared, and they were used for the esterification of
carboxylic acid with the Mitsunobu reaction, and the Wittig reaction as a stoichiometoric
reagent, and the Mizoroki-Heck reaction and the Sonogashira reaction for ligand with Pd.
The advantages of using these ion-supported Ph;P A and B are the simple isolation of the
products by ether extraction due to their poor solubility in ether, and the easy recovery of the
co-product, ion-supported Ph;PO, by filtration in high yields (>90%), which could be
regenerated and reused for the same reactions.
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Table 1. Halogenation of Alcohols with A and B
A (1.2 equiv.),
B (1.5 equiv.), or
n 'OH PhgP (1.2 equiv.), ©/\/n\x
— >
CICH,CH,CI
1 60°C2hforA, 2
CH,Cl, 40°C 2 h
for B
For bromination: CBr, (1.1 equiv.) with PhsP, A or B
For iodonation: I, (1.5 equiv.), imidazole (1.5
equiv.), Kl (5 equiv.)

A Yields of 2/ %
n=0 n=1 n=2
X=Br g6 95,8829 7634 912
X=1 g5h)  8ob 80P
B Yields of 2/ %
n=0 n=1 n=2
X=Br g9a 959 933¢) g7ad) g7a)
X=| g3 85h 83b)
PhgP Yields of 2/ %
n=0 n=1 n=2
X=Br 70 689 53¢

2Yield of purified 2. Purity of the product 2 after
removal of ether from the extracts was 70%~75%.

b Yield of purified 2. Purity of the product 2 after
removal of ether from the extracts was 85%~93%.

¢Yield of purified 2 with the first regenerated A or B.

4Yield of purified 2 with the second regenerated A or B.

¢ Yield of purified 2. Purity of the product 2 after
removal of ether from the extracts was 14%~43%.
Ph;PO was recovered in 42~44% yield.

Table 2. Mitsunobu reaction with A and B

ROH (1.1 equiv.)
A, B, or PhzP
(1.5 equiv.)

/@/\/C02H DIAD (1.5 equiv.)
CH,0 CH,Cl, 40°C2h
3
/@/\/C02R
CH30

R = CHchzph 4
Yields of 4 / %
Reuse 0 1 2

A 849 792D 7020
B 870 80xb 7729
PhsP 879 . -

2Yield of purified 4. Purity of the product 4 after
removal of ether from the extracts was >90%.

bYield of purified 4 with the first regenerated A or B.

¢ Yield of purified 4 with the second regenerated A or B.

4Yield of purified 4. Ph3PO was recovered in 30% yield.
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R' = COOC,Hs, CgH4CH3-p, C3H7

@
A1 or B1: @—CGH4—PPhZCHZCOOC2H5 Br

@

A2 or B2: @—CGHFPPhZCHz@—Cm Br
®

A3 or B3: @—CGH4—PPhQC4Hg Br
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Table 3. Mizoroki-Heck reaction with A or B in IL
—\
CO,CHg
(1.1~2.4 equev.)
CH, EtsN (2.0 equiv.) Hg

Pd(OAc), (8 mol%), c
A, B, or PhzP (15 mol%)
DMF or IL (2 mL),

| 60°C 2~3 h —
ba 6

CO,CHs

Yields of 6 / %
DMF or IL Reuse 0 19 29 39
DMF A 993)
B 942
[bmim]PFs A 90» 91D 76D 63
B 95b 83b g1» 48
[emim]OTs A 92b) ggb)  ggb)  g4b)
B 93b 76D 60D 55
[bmpyINTf, A 95® 96» 90 63
B 96® 962 95 62
PhgP 979 639 589 339
2Yield of purified 6. Purity of the product 6 after removal
of DMF and ether from the extracts was ~99%.

b Yield of purified 6. Purity of the product 6 after removal
of ether from the extracts was 86%~99%.
¢ Only iodotoluene, methyl acrylate, and Et;N were added.
4Yield of purified 6. Each ether extract contains 2~3 % of
PhsP.
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Table 4. Sonogashira reaction with A or B in
[bmpy]NTT,
Et3N (2.0 equiv.) CHjg

@—: (1.5 equiv.)

CHs PdCl, (8 mol%)
Q A, or B (16 mol%)
Cul (10 mol%) _
DMF or IL (2 ml
5a 1 J5ec 3p @m
Entry IL Reuse Yields of 8 (%)
‘A B
1 [bmpy]NTf, ¢ 979 100°)
2 1b 100° 95¢)
3 2b 1009 90°)
4 3b 100° 51
5 4b 100°) 50
6 5b 100©) 40
72 [bmpylNT, o0 7519
g2 1b 73 (32)¢
9a 2b 52 (47)4

2 Without A, B, or Ph;P.

b Only iodotoluene, phenylacetylene, and Et;N were added.

¢Yield of purified 8. Purity of the product 8 after removal
of ether from the extracts was 95~85%.

dYield of recovered iodotoluene.
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