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Rh(nbd)(PPhs), (cat)

72N N

H,, acetone, 30°C, 2 h _ A =\ _
38%, TOF = 0.55 min \/\/NVNJF\ SbFy

[BMIM][SbF]

Rh(nbd)(PPhs), (cat)
YN > N
Ha, g%'\f,'(';'\,"]éshb%] 85%. TOF = 2.54 min-"
2362 6 6 9:G:27?22 =>6

e 0 &

Pd(PPh 1.2 mol%

B(OH), Br ( |3|\3/|)|A|r\/|(_|3|:4 °) O
+ | | >
Na,CO3(aq) (2 eq)

10 min, 110 °C

93% yield
Molecular solvent: 88% yield, 6 h
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OH O
DABCO OIVIeCH3CN, rel rate = 1.0

solvent, rt [BMIM][PFg], rel rate = 33.6

Afonso, A. M., Santos, A. G. Tetrahedron. 2001, 57, 4189
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i i DABCO \,t,/Cus
HkOMe + M HO OTf
| CILA (3 eq), 30 @ ea) 30C
CILA

Vo-Thanh, G., et al. Tetrahedron Lett. 2004, 45, 6425
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CO,Et
EtO,C
2 0

\N/\ f
O N
- o o '</"Br (10eq)
+ > i
O O EtO/lk)kOEt toluene, 10h, rt O O

96% vyield, 25% ee
Bao, W., et al. Tetrahedron Lett. 2005, 46, 4657 .

- 1@
0o 0 0 CH;
Cu(OTf); (3 mol%) s \N BF -
> X C3H7
Et2Zn )
CIL A (35 mol%), -20C L ]
90% yield CILA
76% ee

Malhotra, S. V. Tetrahedron: Asymmetry. 2006, 17, 1032
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SO, 60 bar Hy, 60C
O
Ru/C

(R)-camphor sulfonate

OH

\N&SM\ SO
\—/ O

quantitative yield
80% ee

@

'e) Na
SO
+ @)

OH
© 60 bar Hp, 60C

o

0,
Ru/C < 5% ee

Wasserscheid, et. al. Angew. Chem. 2007, 119, 1315.
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Ph/\/ NO,

CIL (15 mol%)

TFA (5 mol%)

Bu\N/§+

=

100% yield, 8h
99% ee, 99:1 dr

-
X

rt

=
N __ 4
H

\_ 7/

92% vyield, 30h
99% ee, >99:1 dr

Luo, et al. Angew. Chem. Int. Ed. 2006, 45, 3093.
Headly, A. D., Green Chem. 2007, 9, 737.



CIL (2 mol%)

H,O (1.2 eq)
2h, rt

N @ Q (CF1S0,),N
\
COOH

Ir=z

yield: 98%, ee: >99% dr: 93:7

Lombardo, M. Adv. Synth. Catal. 2009, 351, 276
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[BMIM][BF4]

rt CiLB
yields: 81-99%
79-97% ee

o) i ~Cl
~__NO,

0 -
CILB (0mol%) J\;/VNO2 N RES
R2

2

.\ X~NO2 CIL B (20 mol%)
CECI\/ [BMIM][BF4]
rt

100% vield, 97% ee
Xu, D.Z., et al. Tetrahedron: Asymmetry. 2010, 21, 2530.
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H - CHO @
Me>_<H '

> Me
DCM, 48h, -25C /

CHO
yield: 37%, < 5% ee, 95:5 endo:exo

Howarth, J., et al. Tetrahedron Lett. 1997, 38, 3097.
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\)KNJ(O ) Cu(TfO), (10 mol%) o
\\/ CIL (10 mol%) N)LO
[EMIM][NTY,], 2 min g N
(CF3S03)oN 100% yield
@ oYyie
\NQN 88:12 (endo:exo)
\—/ w 95% ee (endo)

@)
Nl\) Doherty, S., et al. Adv. Synth. Catal. 2007, 349, 951.
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OR R
O NH, 2 )%W
@) CIL (30 mol%) N
. -
R H H solvent, rt, 15 h
R OMe

® J O OMe
N%N 8 H R = H, solvent = DMSO: 75% yield, 84:16 endo:exo, 98% ee (endo)
\—/ R = Me, solvent = DCM: 72% yield, >99:1 endo:exo, >99% (endo)

CIL Zheng, X.; Wang, Y. Catal. Commun. 2010, 11, 567.
11 Examples with 6, and 7 membered rings, yields 40-90%, ee 92- >99%
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