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Introduction

9-Amino-9-deoxyepicinchona alkaloids constitute the
newest generation of the family of cinchona alkaloids.
The last few years have witnessed a special interest in this
kind of cinchona alkaloids derivatives.! As bifunctional
organocatalysts combine a Brgnsted acid and Lewis base
in one molecule, they are capable of promoting many
asymmetric reactions and provide access to chiral build-
ing blocks of high enantiopurity. In addition, they can be
easily prepared in one pot from inexpensive alkaloid start-

1. PhP, DIAD, N3H-CHCl3, THF

o 2 PhsP, H0

CN (8R,9S, R' = H, R? = vinyl)

QN (85,9R, R' = OMe, R? = vinyl)
QND (8R,9S, R' = OMe, R? = vinyl)
DHQN (85,9R, R' = OMe, R? = ethyl)

C4 (8R,9R)-9-amino-9-deoxyepicinchonine

C; (85,95)-9-amino-9-deoxyepiquinine

C3 (8R,9R)-9-amino-9-deoxyepiquinidine

C4 (85,95)-9-amino-9-deoxyepidihydroquinine

. . . . . . Scheme 1
ing materials in either of pseudo-enantiomeric forms
(Scheme 1).2
Abstracts
(A) The highly enantioselective direct a-amination of aryl ketones o o  COOEt
was reported to be catalyzed by 9-amino-9-deoxyepicinchonine LCOOEt ¢, (20 mol%) ,!l
(Cy).? Excellent enantioselectivities (93~99% ee) have been Ar 1 * EtOOClN:N PTSA iProH aAms NH
achieved for a broad spectrum of aryl ketones. R COOEt
R = Me, Et, i-Pr 49-77% yield
93-99% ee
(B) The first enantioselective organocatalytic Friedel-Crafts alkyla- RS R4

tion of indoles with simple a,3-unsaturated ketones catalyzed by C,
was investigated by Chen and co-workers.* The reactions were
smoothly conducted and moderate to good ee values have been
achieved.

CHClo—i-PrOH

R! Q
N\ ,\)]\ C4 (30 mol%) R
R2 3 4 (o]
m + RN R o son N—re
H N
H

R' = H, OMe, Br R3 = CgHg, n-Pr, i-Pr, Ar 16-99% vield
2 _ 4 _ —99% yiel
R2=H, Me R*= Me, Et, Pr 47-89% eo
(C) Deng and List have reported the successful enantioselective o o
epoxidation of «,B-unsaturated ketones catalyzed by 9-amino-9-
deoxyepiquinine (C,), respectively.>® In List’s paper, the C, chiral R | ho C2 TFA (10 mol%) . o
. . —_ —— > R— K
amine salt was employed to convert the substituted cyclohexenones T Gioxane, 30-50 °C
into their corresponding epoxides in good yields and excellent enan- n n
tioselectivities. It’s the first report on the highly asymmetric epoxi- R = Ak up to 85% yield
dation of simple cyclic enones.® n=1.2 er up t0 99.5/0.5
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(D) Further, Deng and Chen reported the asymmetric direct vinylo- o]
gous Michael addition of o,a-dicyanoalkenes and o, B-unsaturated NC. _CN NC._ _CN R2
k;ioneg in th;presence of 1(327 The reactign scol()ie was quite substan- . o) C, (20 mol%) . || H
tial and excellent stereoselectivity was observed. ARt —_ > % R

Y f + R/\)I\R? TFA, THF :
(SR N
ST ) ~ X

R = n-Pr, Ph, 4-CICgH4, 4-(MeO)CICgH,, 2-furanyl 51-98% yield

R? = Me, Et, n-Pr 87-99% ee
(E) The Michael addition of nucleophiles to nitrolefins catalyzed by
cinchona alkaloids derivatives is an efficient strategy for the synthe- o] NO, o &
sis of chiral nitroalkane adducts.®® Stephen reported the high-yield- - R, = _Ca(10-20 mol%) _ RJ% NO,
ing addition of a variety of ketones (cyclic/acyclic) or aldehydes RS R4 PhCOOH R R3

(straight-chain/o, o-disubstituted) and trans-B-nitrostyrene in the
presence of 9-amino-9-deoxy-epidihydroquinine (C,). Up to 99% ee

and a dr of 99:1 were obtained in high yields.'”

yield up to 98%
ee up to 99%
dr up to 99:1

R, R?, R® = H or Alk
R* = Alk or Ar

(F) The asymmetric Diels—Alder reaction of o, B-unsaturated ketones
and 2-pyrones catalyzed by C, or C; was introduced by Deng and
co-workers.!! Both catalysts gave excellent results and the primary
amine functionality was proved to be critical to its catalytic activity.

= 0 (0]
/\)]\ C,/C3 (5 mol%) R
NS 4>
o+ RTS TFA (20 mol%)

OH

R = Ar, Me, n-Pen, (CHy),Ph,
(CH,)30Bn, (CH2)3C

68:57 to 99:96 yield% (A + B/A)
96-99% ee (A)

(G) C,/C; in combination with acid smoothly catalyzed the 1,3-di-
polar cycloaddition of 2-cyclohexen-1-one and azomethine imine to
give the desired tricyclic product with excellent diastereoselectivity
(dr > 99:1), although low to moderate ee values were obtained. For-
tunately, another novel multifunctional primary amine 6’-hydroxy-
9-amino-9-deoxyepiquinidine can give promising results (dr > 99:1,

up to 95% ee).”?

C3/C4 (10 mol%)
aC|d (20 mol%)

Mo

19-82% yleld
51-59% ee
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