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Environmentally friendly selectivity control of enyne metathesis utilizing hydrogen-
bonding interaction
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We found that an allylic hydroxy group can activate the adjacent olefin in Ru-alky
lidene catalyzed enyne metathesis. The substituent effect could be switched ON/OFF by protection or non-p
rotection of the hydroxy group. BK using the switching of the substituent effect, direction control of ta
ndem enyne metathesis of dienynes has been accomplished. The generality of the direction-controlled tande
m enyne metathesis was proven by applying to various enyne compounds. Since mechanistic studies suggested

that the activation effect of an allylic hydroxy group arises from hydrogen-bonding interaction between t
he substrate and catalyst, direction control of the tandem enyne metathesis by regulating the hydrogen-bon
ding interaction was investigated. In this stage, the distinct direction control has not been accomplishe
d completely, but the possibility was shown.
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Figure 1. Tandem enyne metathesis
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Scheme 1. Direction-controlled tandem enyne
metathesis by protection or non-protection
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Entry R Solvent (g) Temp. Time Ratio® of

(6 () a:p

1 H Toluene (2.38) 60 0.5 86:14
2 H CH,ClI, (8.93) rt 0.5 77 :23
3 H MeOH (32.6) nr 1week 0:100
4 TBDPS CHCl, nt 0.5 0:100

a: Based on "H-NMR spectrum of isolated products.

Table 1. Effect of dielectric constant of solvent in
direction selectivity
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Table 2, Tndem loding enyne metath of the N- taining dienynes 7.
Entry R solvent  temp. tme  conv. yields(21+22)  21:22% 20
1 H 18 CH,Cl rt. 05h  100% 69% 82:18 16%
2 H 18 toluene 60°C  05h  100% 1% 74:26 0%
3 TBDPS 19 CH,Cl, rt 05h  100% 98 % 0:100 0%

a) Determined from crude 'H-NMR spectrum
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Table 3. Tandem ring-closing enyne of the N-cont dienynes 8.
Entry R solvent temp. time conv. yields(24+25)  24:25% 23
1 H 19 CH,Cl; rt. 20h  100% 7% 79:21 0%
2 H 19 toluene 60°C  05h  100% 91% 68:32 0%
3 TBDPS 1%b CH,Cl, . 05h  100% 96 % 0:100 0%

a) Determined from crude "H-NMR spectrum
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Table 4. Tandem ring-closing enyne metathesis of the O-containing dienynes 9.

Entry R solvent  temp. time conv.  yields(27+28) 27:28% 29
1 H(26'a) CH,Cl, rt 1.0h 100 % 78 % 79:21 0%
2 TBDPS (26'b) CH,Cl, rt. 05h 100 % >99 %°) 0:100 0%

a) Determined from crude "H-NMR spectrum
b)The yields were estimated from "H-NMR spectrum of briefly purified product.
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Table 5. Tandem ring-closing enyne is of the O- dienynes 10.
Entry R solvent temp.  time conv. yields(30+31) 30:31% 32
1 HEea) CH,Cl, rt. 10h  100% 65 % 85:15 0%
2 TBDPS(26b) CH,Cl, rt 10h 100 % 94 %" 0:100 0%

a) Determined from crude 'H-NMR spectrum
b)The yields were estimated from "H-NMR spectrum of briefly purified product.
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