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(DHQD),PHAL (10 mol%)

JLA Benzoic acid (100 mol%)
R COOH >

-

DCDPH (110 mol%)

8 examples, yield 55~99%, ee up to 90%

Borhan, B. et al. J. Am. Chem. Soc. 2010, 132, 3298.
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4.30 ppm, AB (Jag = 16.5Hz)

Borhan, B. et al. J. Am. Chem. Soc. 2010, 132, 3298.



Cat. (10 mol%)

JJ\/\ NsNH, (50 mol%) (o)
R COOH . R

NBS (120 mol%) -

21 examples, yield 67~99%, ee up to 93%

Yeung, Y. Y. et al. J. Am. Chem. Soc. 2010, 132, 15474.
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Yeung, Y. Y. et al. J. Am. Chem. Soc. 2010, 132, 15474.
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Cat. (10 mol%)
DBDMH (110 mol%) 0
JLV/«\/COOH >
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Toluene
R

13 examples, yield 74~99%, ee up to 91%
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Fujioka, H. et al. Angew. Chem. Int. Ed. 2010, 49, 9174.
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Fujioka, H. et al. Angew. Chem. Int. Ed. 2010, 49, 9174.




Cat. (15 mol%)

I* regent (100 mol%) 0
JJ\/\/ |2 (15 m0|%)) o
COOH > |
R Toluene \‘E'

9 examples, yield 71~96%, ee up to 96%
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Jacobsen, E. N. et al. Angew. Chem. Int. Ed. 2010, 49, 7332.
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Jacobsen, E. N. et al. Angew. Chem. Int. Ed. 2010, 49, 7332.
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NBS (120 mol%) R’
R3\__- 0 R3\’— (o)
H
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P 19 examples S /
5 OH yield 62~88%, ee up to 99% o 0

Tang, W. et al. J. Am. Chem. Soc. 2010, 132, 3664.
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PBAM-HNTf, (5 mol%) 0

NIS (110 mol%) 0
RMCOQH - |

Toluene R

18 examples, yield 25~99%, ee up to 98%

7 N—NH HN— p
=N N
PBAM

Johnston, J. N. et al. J. Am. Chem. Soc. 2012, 134, 6068.
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Ti(O'Pr), (100 mol%)
= L (100 mol%)
COOH
= OH I, (150 mol%)

Pyridine (100 mol%)

cis

|

cis/trans = 58/1
64% ee

Ph Ph

Ph XO])L OH
Me o ',KOH

Ph Ph

Taguchi, T. et al. J. Chem. Soc. Chem. Commun. 1992, 1005.
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J\/\ SalenCo(ll) (10 mol%) (o)
R COOH } R'Y

NCS (20 mol%) |
I, (140 mol%)

6 examples, yield 72~93%, ee up to 83%

—N /N_
/Co\
'‘Bu (o) (o) 'Bu
'Bu 'Bu

Gao, L. et al. Synlett 2009, 2291.
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M Halogen sources: NIS, NBS, DCDPH

M Activiation: Lewis acid/Lewis Base, Hydrogen bond,
Br¢nsted Acid

m HHEL vs EREK
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