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Morita—Baylis—Hillman Reaction of &, 8 ~Unsaturated Ketones with Allylic
Alcohols by the Combination of Transition—Metal Catalysis and
Organomediation

Li, Yaqiong Huang, Zhizhen*
(Department of Chemistry, Zhejiang University, Hangzhou 310058)

Abstract The Morita-Baylis-Hillman (MBH) reaction of a.f-unsaturated carbonyl compounds with allylic halides or allylic
esters has been reported. Compared with allylic halides and allylic esters, allylic alcohols are usually more easily prepared.
However, to the best of our knowledge, there is no systematic results on the MBH reaction of a.,f-unsaturated carbonyl com-
pounds with allylic alcohols. Our experimental results demonstrated that by the catalysis of 10 mol% Pd(PPh;), and the me-
diation of 100 mol% P(n-Bu),, various aryl vinyl ketones 1a~1g were able to undergo the MBH reaction smoothly with
allylic alcohol 2a in the mixed solvents of toluene/(CF;),CHOH (V/V=35/1) at 60 ‘C under nitrogen, affording desired
o-allylated products 3aa~3ga in the yields of 57%~80%. The MBH reaction is compatible with a series of functional
groups on the benzene ring in 1a~1g, such as fluoro, chloro, trifluoromethyl, methyl, and methoxyl group. Naphthyl group
instead of benzene group in aryl vinyl ketone 1h also led to a-coupling product 3ha in a good yield. Various 3-aryl allylic
alcohols 2b~2f were also able to undergo the MBH reaction smoothly with vinyl ketone 1b, affording the desired a-allylated
products 3bb~3bf in good yields with excellent regioselectivities and E-selectivities. 2-Methylprop-2-en-1-ol (2g),
1-phenylprop-2-en-1-ol (2h) or 1,3-diphenylprop- 2-en-1-ol (2i) also performed the MBH reaction expediently with vinyl
ketone 1b to give the corresponding a-coupling product 3bg, 3bb, or 3bi. A plausible mechanism using (CF;),CHOH to both
form phosphonium salt 4 and activate allylic alcohols was also proposed. The MBH reaction has many advantages, such as
easy availability of starting materials, good tolerance to many functional groups, excellent regioselectivities and
E-stereoselectivities, and satisfactory yields. Thus the MBH reaction of aryl vinyl ketones with allylic alcohols may have
practical applications in organic synthesis or industry in the future.
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Table 1 Optimization of MBH reaction of aryl vinyl ketone 1b with
allylic alcohol 2a“

o 0]
=
| . /\/OH [Pd]/ R3Y W
Solvent
1b 2a 3ba
Phosphine or
Entry [Pd] Solvent (V/V) Yield®/%
Amine
1 Pd(PPh3);  P(n-Bu)s toluene 0
2 Pd(PPh3);  P(n-Bu)s CF;CH,OH 0
toluene/CF;CH,OH
3 Pd(PPh3);  P(n-Bu)s 18
(15/1)
4 Pd(PPh3);  P(n-Bu)s toluene/HFIP (15/1) 31
5 Pd(PPh3);  P(n-Bu)s toluene/HFIP (35/1) 75 (319
6 Pd(PPh3);  P(n-Bu)s toluene/HFIP (60/1) 66
7 Pd,(dba);  P(n-Bu)s toluene/HFIP (35/1) 53
8 Pd(OAc), P(n-Bu)s toluene/HFIP(35/1) 71
9 Pd(TFA), P(n-Bu)s toluene/HFIP (35/1) 65

10 Pd(PPh;),  P(Me); toluene/HFIP (35/1) 54

11 Pd(PPh;); PPhs toluene/HFIP (35/1) 0

12 Pd(PPh;), NEt; toluene/HFIP (35/1) 0

13 Pd(PPh;),  P(n-Bu)s dioxane/HFIP (35/1) 38

14 Pd(PPh;); P(n-Bu);  DME/HFIP (35/1) 0

“ The mixture of 1b (0.10 mmol), 2a (0.30 mmol), catalyst (10 mol%), and
phosphine (100 mol%) was stirred in solvent (1.5 mL) at 60 ‘C under N, for
24 h.’ Isolated yields. ¢ 50 mol% P(n-Bu);.
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Table 2 The MBH reaction of aryl vinyl ketones 1 with allylic alcohols 2 by the combination of transition-metal catalysis and organomediation”

Pd(PPh3)4 (10 mol%)

0] 0
P(n-Bu)z (100 mol%)
Ar)H + RTNon Ar)WR
| toluene/(CF3),CHOH

1a~1h 2a~2i (VIV =35/1) 3
Entry Ar R Product Yield”/%
1 4-MeOC¢H, 1a H 2a 3aa 57
2 4-MeCe¢Hy 1b H 2a 3ba 75
3 3-MeC¢H, 1c¢ H 2a 3ca 69
4 Ph 1d H 2a 3da 80
5 4-FC¢Hs 1e H 2a 3ea 73
6 4-CIC¢H, 1f H 2a 3fa 64
7 4-CF;CeHy 1g H 2a 3ga 76
8 2-naphthyl 1h H 2a 3ha 82
9 4-MeC¢Hy 1b C¢Hs 2b 3bb 68
10 4-MeC¢Hy 1b 4-MeOC¢H,4 2¢ 3bec 71
11 4-MeC¢Hy 1b 2-MeOCg¢H,4 2d 3bd 63
12 4-MeC¢Hy 1b 4-FCeH, 2e 3be 71
13 4-MeC¢Hy 1b 4-CICg¢H, 2f 3bf 65
YOH
14¢ 4-MeC¢Hy 1b 3bg 40
29
Ph W/\
15 4-MeC¢Hs 1b OH 3bh 82

2h
PhWPh

16 4-MeC¢H, 1b OH 3bi 74
2i

¢ The mixture of 1 (0.10 mmol), 2 (0.30 mmol), Pd(PPh;)s (10 mol%), P(n-Bu); (100 mol%) was stirred in toluene/(CF5),CHOH (V/V=35/1, 1.5 mL) at 60 C
under N, for 24 h.* Isolated yields. ¢ toluene/(CF3),CHOH (V/¥=25/1, 1.5 mL) at 80 C.

0 Pd(PPh3), (10 mol%) o
Et)ﬁ PN 0n P(n-Bu); (100 mol%) £t W o "
1i 2b toluene/(CF3),CHOH (V/V=35/1) .
60 °C 3ib, 24%
o o)
Pd(PPh3), (10 mol%)
4-MeCGH4)Kl + Non P(n-Bu); (100 mol%) 4-MeCgHj | Z )
Me toluene/(CF3),CHOH (V/V=35/1) Me
1j 2a 105 °C 3ja, 39%

B 1 §REI ap-REME 1i~1j i MBH N

Scheme 1 The MBH reactions of expanded scope of a.f-unsaturated ketones 1i~1j
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Scheme 2 Possible mechanism for the MBH reaction of aryl vinyl ketone 1 with allylic alcohol 2
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