Communications to the Editor Bull. Korean Chem. 2662 Vol. 23, No. 3 365
Efficient Method for B-Conjugate Addition of a,-Unsaturated Lactones and Esters
Sun Ho Jung and Jung Hyun Kim

Department of Chemistry, Sungshin Women’s University, Seoul 136-742, Korea
Received December 5, 2001

Keywords : Phosphoniosilylation3-Conjugate additiong,3-Unsaturated lactones and esters.

B-Functionalization of enones can be effected by a variet o 1 TBSOTI oTBS o
of methods, which generally involve either the organometallico ) PhsP o ZTEWG  mBuNF O@\/\
conjugate addition procéssr the dipole reversal (at tife 2.LDA ppp,  TMSOT! EWG
position of enones) procesKRecently, Kozikowskt, Kim* 6 7 8
and Leé& have shown that many useful functional groups car Scheme 1

efficiently be introduced at thg-position of enones by a

dipole reversal process utilizing the phosphoniosilylationemploying the phophoniosilylation reaction (Scheme 1).
reaction of enones with triphenylphosphine a&ed-butyl- Upon examining various reaction conditions with 5,6-
dimethylsilyl triflate (TBSOTHT). In this process, the ylidgs  dihydro-H-pyran-2-one6 and methyl acrylate as model
generated from phosphoniosilylation produttef enones unsaturated lactone and activated olefin, respectively, it was
by n-BulLi, serve ag3-acylvinyl anion equivalents (equation found that the efficienB-conjugate addition o6 could be

1). Very recently, we have shown that such process can alsmcomplished by the reaction of the ylidavith premixed

be employed toa,B-unsaturated lactones and esters bysolution of methyl acrylate and TMSOTT in tetrahydrofuran
effecting B-alkylation and B-hydroxyalkylation of themi. at -78 °C and the subsequent treatment with tetra-
The feasible ylide formation from phosphoniosilylation pro- butylammonium fluoride (TBAF) at -78C-rt in the same
ducts ofa,-unsaturated lactones and esters by using lithiunpot. In this way, the addition produst(EWG = CQMe)
diisopropylamide (LDA) as a base was a key to the successas obtained in 71% vyield (Table 1, entry 2). As Kim
in these cases (equation 2). These results prompted us reported in thg3-conjugate addition of enonésthe use of
study other3-functionalizations ob,f-unsaturated lactones either TMSOTf or TBSOTf was necessary to avoid the side
and esters. We now wish to report efficightonjugate

addition ofa,B-unsaturated lactones and esters. , -
Table 1 3-Conjugated addition af,3-unsaturated lactones (esters)
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Kim has demonstrated that the ylidzslerived from the
phosphoniosilylation products of enones can add to acti- EWG._~n OCHCHs
vated olefins in conjugate manner in the presence of tri Y
methylsilyl triflate (TMSOTT) to giveS-substituted enones - Ay O CHCOCHS EWG= COCH: =
in good yields. Sincg-alkylation andB-hydroxyalkylation °
of a,f-unsaturated lactones and esters could be executed |
the phosphoniosilylation processye envisaged that thg

i iti i ; : 4solated yields based amB-unsaturated lactone when TMSOTf was
conjugate addition of ylideS to activated olefins such as used as an additive and TBAF was used as a protodesilylating agent,

met_hyl acrylatgcan also be achieved. Thus, we exan®ned qiherwise mentionedSaturated ammonium chloride solution was used
conjugate addition ofr,f-unsaturated lactones and esters byinstead of TBAFTTBSOTf was used instead of TMSOTT.

CH,=CHCONMe: EWG- CONMe: 67

9 " CH,-CHCN EWG= CN 347¢
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reactions. In most cases the use of TMSOTf gave muchoom temperature and stirred for 30 min. The extractive
better results than that of TBSOTf. However, in certainwork-up and flash column chromatography gave the desired
cases, TBSOTf was more effective (Table 1, entry 9)product (130 mg, 71%jH NMR (200 MHz, CDCJ) §5.81
Trimethylsilyl chloride was not effective for this purpose. (s, 1H), 4.40 (tJ = 6.3 Hz, 2H), 3.72 (s, 3H), 2.60 (s, 4H),
As shown in Table 1, this chemistry also works well with 2.43 (t,J = 6.3 Hz, 2H). IR (thin film) 2956, 1734 & 1721
activated olefins such as vinyl ketone aNgN-dimethyl  (C=0), 1651 (C=C), 1458, 1376, 1182, 1082, 866'cm
acrylamide to give corresponding addition products in good In summary, we have shown that the onefpobnjugate
yields (entries 3, 4, 7, 8). With cyclohexenone, acrylonitrileaddition of a,-unsaturated lactones and esters to activated
and vinyl sulfone, the yields which attend our process werelefins can be accomplished by the phophoniosilylation
relatively lower but acceptable (entries 1, 5, 6, 9). It shouldprocess. However, it is noteworthy that this process does not
be noted that with 6,7-dihydrd-Boxepin-2-one, 2(8)- work well with 6,7-dihydro-Bl-oxepin-2-one, 2(8)-furanone
furanone angB-substituteda,3-unsaturated esterg;conju-  and SB-substituted a,B-unsaturated esters such as methyl
gate addition to activated olefins was not successful, presrotonate.
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