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(The results of hydrogirconation of alkynols)
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(The results of hydrozirconation of alkynols using equal mole of CpyZr (H)CI)
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(Tke data of IR and H NMR and MS of some alkynols)
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9210(C=0), 0.93(3H, t, CHy), 1.45(4H, m, (CHy);],| 112(M*), 111(M*—1), 97
1b 3310(0H) 2.19(2H, m, CH,0=0), 3.72(1H, s, OH), | (M*— CH,), 79(M* — CH —
4.15(2H, t, CH,0H) H;0) :
2210(0=0), 0.90(3H, t, CHy), 1.30, {8H, m, (CHp)4], |  155(M*-+1),139(M*—CHy),
1d 3350(0H) 2,11 (2H, m, CH,0=C), 2.34 (2H, m, | 121(M*~CH;—Hy0)
CH,CH,0H), 3.59(3H, m, CH,0H, OH) | '
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1.82(1H, s, OH), 2.17(2H, t, OH,0=0) | —CyH)
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STUDY ON THE HYDROZIRCONATION REACTION

II. HIGHLY STEREOSELECTIVE REDUCTION OF ALKYNOLS
WITH HYDROZIRCONATION REAGENT

QIAN CHANG-TAO* DENG Dao-ur Znouv Hui-rEN Sar Li-piNg
(Shanghai Institute of Organic Chemistry, Academia Sinica)

ABSTRACT

Straight-chain aliphatic Z-enols have been conveniently synthesized by the
hydroziroonation of alkynols under mild conditions. Gas chromatographic analysis
showed that the products of the reaction are not contaminated with any detectable
amount of E-enols nor the corresponding saturated aloohols. Z-alkenols thus synthe-
sized are RCH=CH (CH,),0H[n=1, R=n-C,H;, n-C,H;, n-CeHis, n-C;Hys; n=2,
R=n-CgHy3; n=8, R=n-CeHis]. The yield of the Z-enols is 79~88% when n=1.
If the hydroxyl group is remote from the triple bond, the yield is higher. The yield
of the enol is apparently decreased when n=1 and with e—alkyl substituents on
alkynols (See Table 1 of Chinese Text). It seems that this is due o the steric effect
of the bulky O [Zr] group. All Z-enols were obtained by protonolysis of the
hydrozirconation products of the substituted a-alkyl alkynols with 2% NH,CI
solution. However, by using 3N HCI instead of 2% NH,CI solution during protono-
lysis, a mixture of Z- and E-enols and allylic rearrangement product was obtained.

The formation of E-enol and allylic rearrangement product not only depends
upon the condition of protonolysis bub is also relevant to the. presence of alkyl
substituents on the a—carbon atom.The process may be visualized as follows; namely:

Nucleophilic attack on a—carbon with isomerization to give n—BuCH=E= CH(CH;),0H.
And attack on y—carbon resulting in allylio rearrangerﬁent product n-BuCH(OH)
CH—C(CH,),.

On the other hand, the hydrozirconation of 2-methyl-2-methoxy-3-ootyne
produced only Z-vinyl ether. This result suppor'ts our assumption - mentioned
above.



