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Synthesis of some asymmetric diamines and diphosphines and examination of their utility as ligands are
described. The complex prepared in situ by the asymmetric ethylenediamine derivative and Cu (OTf)2 was
found to catalyze Diels-Alder reaction of cyclopentadiene with an acrylic acid derivative to afford the adducts
in 99% yield (endo/ex0=3.5/1, 82%ee (endo)). The absolute configuration of the major product was determined
by the comparison of its specific rotation with the reported value. The determined structure of the adduct
suggests that the complex formed by the asymmetric ethylenediamine derivative, Cu (OTf)2 and an acrylic
acid derivative exists as a tetrahedral complex. Diels-Alder reaction of cyclopentadiene with an crotonic acid
derivative was also catalyzed by the asymmetric catalyst to afford the adducts in 47% yield (endo/ex0=8.1/1,
72%ee (endo)). Aldol reaction of asilylenolether with hydrocinnamaldehyde was catalyzed by the asymmetric
catalyst, but the product showed no optical activity. Glyoxylic acid derivative is now tested to react with
silylenolether, because the derivative will act as a bidentate ligand. Asymmetric catalyst based on a diamine
ligand effective on Diels-Alder reaction has not been reported, therefore spectroscopic study on the asymmetric

catalyst is now under investigation.
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2) NBS, BPO, CCl, y.76%
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Table1 Reactions of the acrylic acid Derivative with Cyclopentadiene

@ . /\[N/\[_(\O catalyst(20mol%) & N/\é)
5 MS4A, solvent { \)r
(o}
run solvent temp.(°C) catalyst time(h) endo/exo eeof endo  yield(%)
1 CHJLC], r.t. Cu(OTf),{R, R)4 120 13.4/1 1.2 100
without MS4A

2 CH.C] r.t. Cu(OTf),-(R, R)-4 24 2.7/1 79 67

3 CHCI, 0 Cu(OTf),{R, R}4 24 3.0/1 81 99

4 CH).C], -25 Cu(OTf),«R, R)4 69 3.5/1 82 99

5 CH 0 Cu(OTf) AR, R)4 24 3.0/1 65 100

6  toluene 0 Cu(OTf),«R, R)-4 23 3.2/1 67 62

7 THF 0 Cu(OTf),«(R, R)}4 20 3.5/1 72 83

8 Ey0O 0 Cu(OTf),{R, R)4 72 5.7 59 77

9 CHLCI, 0 Sn(OTf),-(R, R)-4 24 14.0/1 0.02 99

10 CH,Cl, 0 TiCl(iPr);-(R, R)4 24 2.7/1 79 67

Table2 Investigations on the Amount of the Catalyst
f_\'o catalyst lb
@ " /\g/bklor MS4A, solvent )ﬁ\‘/;o
0 o

run solvent temp.(°C) catalyst time(h) endo/exo eeof endo yield(%)
1 CH,.(C] r.t. Cu(OTf),-(R, R)4(5 mol%) 24 2.8/1 73 98
2 CH).(CL r.t. Cu(OTf),«{R, R)-4(10 mol%) 24 2.8/1 77 88
3 CHLCY r.t. Cu(OTf),-(R, R)4(20 mol%) 24 2.7/1 79 100
4 CH,CI, r.t. Cu(OTf),(R, R)-4(100 mol%) 24 2.9/1 85 91
5 CH.(C] r.t. Cu(OTY), 24 - - 0
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Table3 Reactions using Ligand 5

M\ o
@ . qN\[ro catalyst(20moi%) /7 /\L
MS4A, solvent
O '
o J
run solvent temp.(°C) catalyst time(h) endo/exo eeofendo yield(%)
1 CH2C12 r.t. CU(OTDZ—(R, R)S 96 13/1 1.2 100
2 CH r.t Cu(OTh),-(R, R}¥5 312 11/1 02 75
Table4 Reactions of the crotonic acid Derivative with Cyclopentadiene
H catalyst(ZOmol% 4 ] ;
+ =z
@ \/\IC])/ \g MS4A solvent /\B
run  solvent temp.(°C) catalyst time(h) endo/exo ee of endo yield(%)
1 CH,Cl, r.t. Cu(OTf),-(R, R)4 96 8.3/1 70 113
2 CH; r.t. Cu(OTf),«(R, R)4 312 1.8/1 59 18
3 toluene 0 Cu(OTf),«(R, R)4 312 2.2/1 59 25

Table5 Reactions of the crotonic acid Derivative wit

h Cyclopentadiene using Stoichometric Amount of the Catalyst

O -~y

catalyst(100mol%)

MS4A, solvent

A0

run  solvent temp.(°C) catalyst time(h) endo/exo ee of endo yield(%)
1 CH,Cl, r.t. Cu(OTf),-(R, R)4 24 8.1/1 72 47
2 CH; r.t. Cu(OTf),-(R, R)}4 24 2.6/1 35 44
3 toluene Gl Cu(OTf),«(R, R)4 24 2.4/1 27 67
0,
y 4 v ‘O catalyst(20mol%) /8
or\E + /YN\[( /i / /-\\o
A X o o MS4A, solvent
O o
Fig.2 Reactions of the Derivative of acrylic acid with Acyclicdienes
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Fig.3 Absolute Configuration of the Major product of run 4 (Table1)
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Fig.4 Aldol Reaction using the Asymmetric Catalyst
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Fig.5 Proposed Transition State of the Diels-Alder Reaction
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