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Summary: The palladium-catalyzed deprotection of (2-methyl-1-indenyl) benzyl carbonate and 

(Zmethyl-1-indenyl) ally1 carbonate in the presence of (+) or (-)ephedrine has led to 2-methyl-l- 

indanone with enantiomeric excesses of up to 40%. 

For a few years, we have been involved in the asymmetric protonation of photoenols 1,2 and recently, 

we have described the Norrish type II reaction of 2-methyl-2-isobutyl-I-indanone 1 in the presence of (-) 

ephedrine which afforded (R)-2-methyl-1-indanone 2 through asymmetric tautomerisation of the intermediate 

enol 3 (Scheme 1, path a).3 This work exhibited one of the rare examples of asymmetric protonation of a 

simple enol.47 

4 R:CYPh 
5 R : CH,CH=Cb 

We have now envisaged obtaining 

Scheme 1 

3 from enol carbonates 4 and 5. The palladium-catalyzed 

cleavage/decarboxylation of allyl- or benzyl carbonates has been largely used in organic synthesis8 and we 

suspected that the benzyl- and ally1 enol carbonates 4 and 5 would lead to 3 as transient species under literature 

conditions. Thus, we decided to perform these reactions in the presence of chiral protic sources (Scheme 1, path 

b) and we report here the results (Tables 1 and 2). 

The deprotection of 4 has been carried out at room temperature in acetonitrile in the presence of 

palladium on charcoal, chiral protic species, and continuous bubbling of hydrogen. The comparison of the 

results assembled in Table 1 depicts that a) it is necessary to use a chiral aminoalcohol (runs 1 to 3) rather than a 

chiral alcohol, amine, or acid (runs 4 to 6) to observe fair enantiomeric excesses (e.e.), b)(R)-2 was the major 

enantiomer obtained when using (-)ephedrine. Such observations, already made for the asymmetric protonation 

of photochemically produced 3 ,3 would be due to a synergic effect of the amino and hydroxy groups allowing 

* Part of this work has been presented as poster at the GECOM XX, Reims, May, 1 l-l 5, 1992. 
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the tautomerisation step to go through a nine-membered cyclic transition stak9 

Table 1: Deprotection of 4. 

& 6a R:H 
6b R:i-Pr 

NHR 
OH 

Run Chiral protic species Time 2 

(equiv.) h Yield %I e.e. GO” 

1 (-)ephedrine (0.5) 1.5 93 CR), 32 

2 6a (0.30) 1.5 99 (RI, 40 

3 6b (0.34) I 99 (R). 30 

4 methyl (S)-lactate (0.95) 3 82 0 

5 cis-4-hydroxy-D-proline10 (0.34) 5 96 (10, 3 

6 (R)-cl-methylbcnzylamine (excess) 1 b 0 

aConfiguration in brackets of the main enantiomer defermined from [a/n comparisons; 11 e.e. (* 3%) 

determined by (*]u cornparisonsli and CF’V on a 25 nljued silica coated wi!h CP-~yc’lodexlrirr-P-2,3,6,-M- 

19 glass capillary column (sold lay Chrotnpack). bno~ calculated. 

Table 2: Deprotection of 5.” 

Run Pd catalyst PPh3 Time ephedrine, b 2 

(cquiv.) equiv. h equiv. Yield !% e.c. %c 

7 Pd(OAc)2 (0.04) 0.16 

8 Pd(OAc)2 (0.05) 0.12 

9 Pd(OAc)2 (0.08) 0.12 

10 Pd(OAc)2 (0.09) 0.16 

11 Pd2(dba)3CHC13 (0.06) 0.14 

12f Pd(OAc)2 (0.06) 0.12 

13 g Pd(OAc)2 (0.06) 0.10 

14h Pd(OAc)2 (0.06) 0.11 

15.5 

6 

48 

4.5 

3 

24 

47 

4 

(+), 0.25 27d =: 0 

(-), 1 80 (R). 27 

(+), 1 99 (S), 21 

(+), 3.28 92 (S), 25 

(+), 2.99 61Se (S). 16 

(-), 1.56 90 (R), 38 

(+), 1 99 (Sk 4 

(-), 0.2 89 0 

aReactiorl carried out at room temperature except for run 12. b(+) or (-)ephedrine in brackets. csee note (a) in 

tab,‘e 1. ‘34% of 5 has been recovered. e5% of5 has been recovered..fReaction carried out at 0°C. gReactiorr 

carried out in lhe presence of HC02NH4 (1.8 equiv}. “Reaction carried out ill rhe presence of dirnedoorre (1.5 

eqaiv). 
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The palladium-catalyzed deprotection of 5 has been accomplished in acetonitrile in the presence of 

ammonium formate or dimedone and/or chiral ephedrine. From the main results listed in Table 2, it appears that 

a) Pd(OAc)2/PPh3 as catalyst led to a better yield and e.e. than Pd2(dba)3CHC13/PPh3 (runs 10 and 11) b) 

ammonium formate and dimedone compete with ephedrine in the tautomerisation step and the e.e. diminishes 

(runs 13 and 14), c) 2 seems to be slighty racemised by the palladium catalyst since the e. e. is reduced when 

the work-up is carried out later (runs 8 and 9), l2 d) a large excess of the quantity of ephedrine did not allow a 

better e.e. (run lo), e) in the absence of HCO2NH4 or dimedone, the use of less than 1 equiv. of ephedrine did 

not allow the full conversion of 5, and furthermore led to a very low e.e. (run 7), f) chilling the reaction 

mixture from room temperature to 0°C slowed the reaction rate and increased the e.e. (run 12). 

Scheme 2 

OH 

- 

Ph 

Me l??OH 

From palladium-literature data8y13 and preceeding results concerning tautomerisation of photoenols,3,9 

we envisaged the mechanism indicated in scheme 2 to rationalise the results obtained with 5 as starting 

compound and (+)ephedrine as stoichiometric reagent. Ephedrine would play two roles: firstly, it would act as 

nucleophile13 towards the in-situ produced y3-allylpalladium complex; secondly, it would catalyze the 

enantioselective tautomerisation of the intermediate eno1.3,9,14 This scheme rationalizes the necessity of the 

presence of at least 1 equiv. of the amine to reach full conversion of 5 under these conditions and supposes the 

formation of the adduct 7. Indeed, the polar product recovered at the end of the reaction (93% yield) presents a 
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negative rotation ([a]~ -2 ) and corresponds to 7 according to its 250 MHz NMR spectrum (CDC13, d: 0.89, 

d, J 6.9 Hz, CHCH3; 2.30, s, NmZ; 2.87, qq, J6.9, 3.8,CBCH3; 3.16, d, J 6.9, C&$H=CH2; 3.84, OH; 

4.88, d, J3.8, CuC%I; 5.18, m, C&=CH; 5.83, m, CH=CH2; 7.1-7.8, C6&). 

Preliminary experiments have shown that a similar cleavage / decarboxylation ! enantioselective 

ketonisation can be carried out from a 8-ketoester. We are also carrying out investigations in the area of enols 

produced by metal-catalyzed isomerisation of ally1 alcohols.15 
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