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A SCE H Development of Copper-Catalyzed Asymmetric

Propargylic Substitution Reactions
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Scheme 1. Enantioselective propargylic amination of 1a
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Scheme 2. Copper-catalyzed enantioselective propargylic amination of propargylic
acetates with amines
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Scheme 3. Proposed reaction pathway D
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Scheme 4. Enantioselective ring-opening reaction of 3a
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Scheme 5. Enantioselective copper-catalyzed ring-opening reactions of
ethynyl epoxides 3

A il A BR B S i D HE E S 22 Scheme 6 IR T, ©F = /LT RF > ROKEGT
I3 IR SRS R S EUNL L7287 L% VB8R F OAERRBBIZ LT 1 N U ABSR & #R
LT, 87 BFY FESER G AL D, AR T I 2EEOGIE, K7 V3% 6L %
BT HEEICH U CTRENICETT2ETH D Z e 178 F U REERD AR
XFEND, T, ZARFY RS OBFE~OT 1 hAKICE Y, =RF RO
OSSR Z Y | yIRFBICHNVRAFH 2 FGT 287 8F Y REHA | BAEKT D, 20
7 EF Y REHEIIX, 7 L=V 7 VRO IIBESERTH D, 07T U Nih
LIZx L, RERETHLT I VIWRFLZHESTHZ LT, 7302720 F L



FLCAHET 287 vF U FEHR I BSERT 5, RNT, @7 BF Y FEEINTOT v b
PBENZ L VT N R K ZEH L, O F =R v R E ORI
E0. BT NRBEEF OBAELIIT, AR THLT I/ T Aa— AR BEbEND,

R o+
'ProNHEt CuL 'Pr,NHEt

iPrZNEt R/ iPrZNEt
(e}
+ G

R
P )g
RZ/ clL HO CuL
0

% H
FZ Cu-allenylidene +9aw R ?/Ot

R \ complex Y
HO—" NRIR?2 HO” |
K
= Cu%
R*x(’gﬁf/ RIR2NH
HO—" NHR'R?
Scheme 6. Proposed reaction pathway J

AP, WA R ENC L B0 T IR0 F = L xR F v FORFRHERX
JEToH Y, BERAYICIZ100% DU T H ¥ T H % BRPIRA M 2T ([Zmn=T o F
FRPWE TR D Z LN TE, ABRESHULFERICEN AT MBS TH D & F 2D,

4. FanRLEET S/ ERIBRUVRIEMANREZ AW -ERNEFFTERRG

ATEN £ TORISNZIBW T, Z DAERRWIIFE 2 O BAEIC K 2 ZHEEDH STV
HRUGT VFX M EA L T D HFEER T a ST I ThdH, £ T, 2D
HRICER L, RRTAER L7 a0 200X 0T 2 v & [R— OsE A2 W T HEICAH H 7
fbEW~L BT 5 2 & Rl Te,

fi it B> CuOTF-1/2C¢Hs & (R)-CI-MeO-BIPHEP f37E . 7 V¥ L7k X — K1 &
N-(E)-24-~v Z =T =Y bx AL /) —/H 0 °C, 24 FIIESHH, =
BC8RMIESEDZET . T hT RaA VA v R—)LFEER 5 MBI 82% TH 5
7= (Scheme7) . EWI —HEY T AT LA~—DREAME L TH NN, FD



UT AT LA FIRPEIL cisltrans = 20/1 & ARD T < BEAIIICAER LT v ARITIER I
VT F AR (88% ee) TIELAL,

Bex B2 HETL57a 00T 2T —h 1 & N-(E)-24-XHTVT= LT =
VEERFRORISFEIET CRIGEED L MIST DT Tk RuA VA R—FFEE
5MNEHFRIET, 72, EFICEHWIS T AT LABL O F U FARRETHSL 2 &
N T& 7= (Scheme?7) .

5 mol% CuOTfe1/2CgHg

P . 10 mol% (R)-C-MeO-BIPHEP
A 7 1.2 equiv. 'PryNEt r\/@
rﬁ/-k Ph/NM q 2 - ‘

MeOH

&

zZ

OAc i O
(1.2 equiv.) 0°C,24hthen it,8h  Ph”
1 5
O S
Ph\/@ \ \
N N N’
PR PR PR
82% 78% 84%
cis/trans=20/1 cis/trans=16/1 cis/trans=>30/1
88% ee (cis) 83% ee (cis) 90% ee (cis)
7 0 /S Br— S
_ - —_
/N\\\‘N /N\\\\‘ /N\\\‘N
Ph Ph Ph
87% 86% 88%
cis/trans=19/1 cis/trans=26/1 cis/trans=17/1
85% ee (cis) 80% ee (cis) 80% ee (cis)

Scheme 7. Copper-catalyzed sequential reactions of propargylic acetates (1) with
N-(E)-2,4-pentadienylaniline
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reaction of 1a with N-(E)-2,4-pentadienylaniline
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Scheme 9. Copper-catalyzed Diels-Alder reaction of 6a 86% ee (cis)
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