im X " H Stereoselective synthesis using 2,2-disubstituted-1,1>-binaphthyls
(22— @ —1,1— B 7 FIVEEZE N B LRI & BSUE)

1. #5

WA 2,2— @B —1,— EF T FIIVEE, EBEAOF L — a3 VK DRETHrDLERER
REEZ2ETHHAEZEEL. TLEBROEDLDICHRNCAFTRBEZLZ5T2D, REENA
FELTZF O FABRNKINCE S IBAINTNWS, —FH. TN5D 1,I'-EF 7 FIIEERFK
MBME AN T AT LA BIRE SN AFIED RN, £ TARMETRIEARE 22— &
-1, 0—EF T FIVEHERN DT AT VA BERMKIRORFEEZ BN E Uiz, £k, HEORBRA
HEINZT U=V T Y EOENERIEE U TOAHEZIE TR AFREM T NORH BT 7,

2. 2=T7INVFENT I -2 ROFI—-L,-EFTFINERFMPEEL LTV - IVEBOD
7 AT LA BIRNo— 7 IV IAERE
2—73/—-2—-kbROoFy—1,I'-EFTFI)I (NOBIN) ® N— 7 IIFIEKERF@PHILET S
HEEE 7 2V T AT IVICDNT, T/ 59— bERET S o —TINVFIVERIGETo 72, &
REC3I-—ROFIINEEZETD 1 ZRELELEZEAI, BLOT7IVFIVER EDRISITB N TE N
T AT LA BRPENFIT B Z L& R U= (Table 1),



Table 1 Diastereoselective o-alkylation of 1

S L/ 1} n-BuLi (1 equiv.) L/
O T sol

COL5

.- H B + NH R
e MY OO OO0y e
(0] 0O (o]
1 2 3
Run RI %Yield 2 3%
1 Mel Quant. 91:9
2 EtI 85 90:10
3 n-Prl 80 94:6
4 i-Prl 69 94:6
5 n-Bul 75 94 :6
6 i-Bul 50 95:5

“The ratio of 2 : 3 was determined on the basis of HPLC analysis of corresponding methyl esters in
comparison with that of an authentic methyl (S)-2-alkylphenylacetate.
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Table 2 Diels-Alder reaction of N-alkylated-NOBIN-derived chiral acrylates

SnCly(1 equiv. OO
4(1 equiv. + Kb + exo-isomers X = NHR

CH,Cl, O
-80°C Sox COX OO
4 5 6
Run R %Yield exo/endo” 5:6""
1 Isopropyl 88 22/78 11:89
2 3-Pentyl 91 17/83 5:95
3 Cyclohexyl 90 21/79 8:92

“Determined by HPLC or "H NMR. *Absolute configuration of major endo-adduct was determined by HPLC
analysis after conversion into their Pirkle’s carbamate.
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L7z (Table 3).

Table 3 Diels-Alder reaction of chiral acrylates containing an arylazo group

SnCI4 (1 equiv.) Lb/ Aﬁ
(R)-7 COX + COX

CH,Cl,
-80°C
8 9 10 11
Run Dienophile %Yield exolendo [(8+9)/(10+11)] 8/9*" 10/11>°¢
1 Ta 87 13/87 ND? 73/23
2 7b 87 79/21 2/98 70/30
3¢ 7b 84 21/79 59/41 32/68

“Determined by "H NMR analysis. “Relative configuration of exo-adduct 9 was determined by X-ray analysis
of the corresponding racemic product. “Absolute configuration of endo-adduct was determined by the sign

of optical rotation of corresponding alcohol after reduction. “Not determined. “In the presence of 0.5 equiv.
of SnCl,.
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Table 4 Enantioselective allylic alkylation using (S)-AZOP

12 (5 mol%)
Pdp(dba)s * CHCl3 (2.5 mol%)

OAc BSA-KOAc, H-Nu - Nu
Ph/\)\Ph THF " Ph/\/'\Ph
13
Run H-Nu Conditions %Yield % ee™”
I CH,(COOMe), It,6h 96 (4d)° 88 (90)°
2 MeCH(COOMe), rt,12h 98 88
3 CH,(COMe), rt, 48 h 37 88

“Determined either by '"H NMR in the presence of Eu(hfc); or by HPLC analysis using DAICEL
Chiralcel OJ. ’Absolute configurations of the major products were determined by the sign of optical
rotation. “Reaction was performed at -23 °C for 4 days.
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