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Abstnwl: The usefully functiodzed cis~m derivative 6 has been synbesized in up to 83% ee through rhe n-allylpalladium 
intermediate smrtillg with lhc pmchid allytic acdalc 3. 

In the pmceding paper we have shown that treatment of prochiral allylic acetates such as 1 with a catalytic 

amount of pd(pPhg)q and 1.2 equiv of NaH affords usefully functional&d cis-decalin derivatives such as 5 in 

high yields, which are efficiently converted to trunrdecalin derivatives.1 Herein, we report an application of the 

above-mentioned methodology to a catalytic asymmetric synthesis of ckdecalin derivatives. 

First of all, a catalytic asymmetric synthesis of 5 utilizing 1 as a prochiral substrate was carefully 

investigated Treatment of 1’ with Pd(O), generated in situ from Pd(OAc)a (10 mol %) and BuLi (20 mol a), 

(R)-(S)-BPPFA2 (10 mol %) and NaI-I (1.2 equiv) in CH3CN at 25 OC for 10 min gave 5 of 47% ee (62%) 

accompanied with 7 (19%).3 Among several solvents examined, THF was found to afford the best result. That 

is, reaction of 1 in THF furnished 5 of 52% ee together with 7 (19%),3 and use of DMSO and DMF provided 

5 of 31% and 44% ees, respectively. Other representative bidentate ligands such as (5. S)-chiraphos and Q- 

BINAP gave the less satisfactory results, furnishing 5 of 37% (chiraphos) and 30% (BINAP) ees, 

respectively.4 Encouraged by these interesting results, a catalytic asymmetric synthesis utilizing 2 was also 

investigated. It was found that treatment of 2’ with Pd(O), generated in situ from Pd(OAc)z (10 mol %) and 

BuLi (20 mol %), (R)-(S)-BPPFA (10 mol %) and Nal-I (1.2 equiv) in THF at 25 “C afforded 5 of 37% ee 

(21%) together with 7 (35%).5 The results are summarized in Table 1. The enantiomeric excess (ee) was 

unequivocally determined by the HPLC analysis (DAICEL Cl-llBALCEL OJ. hexane:2-propanol, 9: 1) of the 

corresponding enol acetate 9 obtainable on treatment with acetic anhydride, triethylamine and 4- 

dimethylaminopyridine in C&C12 (97%). and assignment of the absolute configuration was achieved by 

converting 5 to the known decalin derivative 1O.6 

With the aim of synthesizing the cis-decalin derivative of higher ee, asymmetric cyclization of the 

prochiral allylic acetates 3 and 4 was next examined. After many experiments, it was found that treatment of 3 

with Pd(O), generated in situ from Pd(OAc)z (10 mol %) and BuLi (20 mol 96). (R)-(S)-BPPFA (10 mol %) 
and LiOAc (5 equiv) in THF at 20 ‘C for 2 hr gave the best result, providing 6 with 83% ee (34%) together 

with the 8-membered product 8 (51%).’ Likewise, the prochiral p-acetate 4 was transformed into the cis- 

decalin derivative 6 with 46% ec (20%) and 8 (26%)5 on treatment with Pd(0) (10 mol 45). (RI-(5)BPPFA 

(10 mol %) and K2CO3 (1 molar equiv) in THF at 40 “C for 33 hr. The results are summarized in Table 2. 

The cis-decalin derivative 6 was converted to 5 in 51% overall yield by treatment with NaH followed by 

chemoselective reduction with LiillQ and subsequent acetylation. 
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In conclusion, we have developed a catalytic asymmetric synthesis of usefully functionalized cis-decalin 

derivatives. Further work is in progress on the probable mechanism of asymmetric induction. 

1: R cyoAc 
9: R-txbye 

a: R- cyoAc 2: IT- Cl+OAc 
fi: R- CqMe fi: R’- Ca$bte 
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Figure 1 

Table 1. Catatytk Asymmetric Synthesis of Q’ 

run substrate ligand (10 mot %) solvent temp. (” C) time (hr) product Q 
yield, % (ee, %) 

pnJdu* z 
yield, % 

1 1 (S, SJthiraphos THF 0 3 32 (37) 41 

2 1 (S)-BINAP THF 25 2 47 (30) 46 

3 1 (R)-(S)-BPPFA THF 25 1 74 (52) 19 

4 1 (I?)-(S)-BPPFA CHsCN 25 0.2 62 (47) 19 

5 2 (r?)-(S)-BPPFA THF 25 1 21 (37) 35 

pd(O), generated from Pd(OAc)r (10 mol %) and BuU (20 md %), and Nat-l (1.2 equiv) were utilized. 

Table 2. Catalytic Asymmetric Synthesis of Q’ 

run substrate base (equiv) temp. (” C) time (hr) pmdu* Q pi;:; Q 
yield,%(ee.%) y , 

1 9 LioAc (5) 25 2 34 (63) 51 

2 9 Bu,NOAc (5) 25 2 23 (79) 43 

3b 1 UOAC (5) 20 42 15 (71) 36 

4 4 K2COa (1) 40 33 20 (46) 26 

‘Pd(0). generated from Pd(OAc), (10 mnl%) and BuLi (20 mol%), (R)-(s)-BPPFA (10 mol%) and THF solvent 
were utilized. 

sAwas recovered (18%). 
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