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Cu Ph N N
HO OH BzO
s c’ cl _ TN/ 2
)—\ > | pPh CU  Ph /—( >—\
Ph Ph 0.5 eq BzClI / \
H-0  O-H _
dl-hydrobenzoin DIPEA/ CH,Cl, 3 48% yield recovery
Ph Ph >99%ee
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(R,R)-Ph-BOX (0.03 eq) R R
Cu(OTf), (0.03 eq) NH

o K,CO;(1.0eq)
BzClI (0.5 eq)

in THF  rt. 3h

N
Ph

Ph
OMe OMe
(S)-product (R)-rocovery (R,R)-Ph-BOX
yield (%) Y%ee
No. R temperature S
product recovery product recovery

1 iPr rt. 36 59 93 55 50

2 Me rt 34 62 89 54 29

3 Ph rt

26 62 85 36 18
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cH, ) (R,R)-Ph-BOX (0.03 eq) FCHZ FCHZ
N)\/OH Cu(0Th, (0.03 eq)= N J 1, O
K,CO3 (1.0 eq)
o) BzCl (0.5 eq) o} 0
in Et,O rt. 3h
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(4)

s =177 (n=1)
174 (n=2)

(S)-product (R)-rocovery

Me

Me
(R,R)-Ph-BOX (0.03 eq) :
HOMOH Cu(OTf), (0.03 eq) HO/\AOBZ
NH - INH (5)
K,CO3 (1.0 eq) 97 % vyield
O BzCl (0.5 eq) ©
_ - €q 95 %ee
in THF rt. 3h
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OH FZ)L K OTs OH
: NH,
X<, > Xo, *+ X, K6 —— : (6)
R R TsCl / base R R R/\ﬂ/ R “Co,H
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(R,R)-PhBOX (0.1 eq)

oH E Cu(0Th, (0.1 eq) oTs E OH E
N R . .
R)\W Ph TsCl (0.5 eq) R™ Y Ph R/'\f( Ph (7)
o K,CO3(1.0 eq) o) o
in CH3CN It, 12 hrs (S)-product (R)-rocovery
yield (%) %ee
No. R s
product recovery product recovery
: Ph 42 52 80 64 17
2 Me 26 70 90 24 24
3 nPr 46 52 91 86 59
4 tBu 30 66 78 36 11
5 cyclobutyl 30 50 92 82 61
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(R,R)-PhBOX (0.1 eq) B”'N?igeeq) Bn Me
OH Cu(OTf), (0.1 eq) OTs Et.N (1.5 "N
\)\WH TsCI (0.5 eq) = sN (1.5 eq) \/'\WH (8)
Ph Ko COA(L0 \/\ﬂ/ Ph THF Ph
o 2C03(1.0 eq) 0 6000, 48h o
in CH3CN t, 8 hrs 47% yield 80% yield
91% ee >99% ee
recrystallization from L
AcOEt/hexane=2:1 >99%ee 0
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