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R FRIRIRAIITRERIE(L -Reaction formulas

1. CuBr(5 mol%)

(R,R)-N-PINAP(5.5 mol%), f,\?
R2 R! 4A MS, PhMe, 25°C H 1 H

2. Filltered to remove cu(l)
3. Znly(0.45 equiv), Nal(0.5 equiv)

PhMe, 110°C
Al or A2
R2 R1 + CUBI’Z(C@I.), Dioxane R1 ~HR3
g _— R3CHO > X‘_“
5 FG+4n Condition A or Condition B R|2: D

Condition A* CuBry(20 mol%), 130 °c, 12 h( For alkyl aldehydes )
Condition B: CuBr,(40 mol%), 70 °C, 12 p( For aryl aldehydes )

R

H R FG: alcohol, amide,
H sulfonamide, malonate,
Al: R = Ph carboxylate, alky, aryl
\ A2: R = Me /
(R,R)-N-PINAP
Org. Lett. 2012, 14, 5.
\ J Chem. Eur. J. 2013, 19, 716 -720.

Tetrahedron. 2013, 69, 8959 - 8963.
Org. Lett. 2013, 15, 9.
Chem. Commun. 2015, 51, 6956 - 6959.
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FREXIE{L-Mechanisms
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Oryg. Lett,, Vol. 14, No. 5, 2012,
Chem. Eur. J. 2013, 19, 716 -720.
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TREXIE{E-Applications

_ H
= Ph  CuBr, (20 mol%)  MeO,C .
e02E CcO Me+ CelirCHo + Q\th dioxane, 130 °C, 12 h >_/:.:\ n-CeHiz
y ? 2c H  OH MeOL  (R,)-4dc
2.0 equiv S)-3
2.0 equiv e 1,{% Ezquiv 56%, 94% ee
LiCl (2.0 equiv)
2¢ {’Ef' Sa ] H,0 (4.0 equiv)
5 steps (76% ee DMSO. 180 °C
\ 15h
H 1) LDA (2.2 equiv) in THF, H
-78°C
— n-CgHi7 < n-CgHq7
MeOL  (R)6 2) PhSeSePh (12 equiv)  M€0L  (R,)-6

69%, 95% ee 3) NalOy in THF/H,0 75%, 95% ee

(insect pheromone 1)

Org. Chem. Front., 2015, 2, 688-691.



FFERRFRIGIRA I FREXIEL - Applications

( Reported synthesis: )

__ H
=\ — - — /Z':':
OH F —\\_\ 5 sten HO,C N-Cq1Hz3
PsS OTHP steps 3
very low ee
[O{]DZ(): —3.0°

@u rrent synthesis:J

Ph  CuBr, (20 mol%)
%COZMe + N-CyqHpsCHO + Q\ﬁph

:
1h 2d H OH dioxane, 130 °C, 12 h
1.5 equiv 1.5 equiv (S)}-3
1.0 equiv ’
H KOH (2.5 equiv)
5 N : - HOCf M.
MeO2C 3 n-C11Hz2s  MeOH/H,0 =4/1 3 N-Cr1Has
o L )
(R,)-4hd 60 °C, 2 h laballenic acid (R,)-7

92%, 93%ee

47%, 93% ee }
[o]p27=—50.6¢

Org. Chem. Front. 2015, 2, 688-691.



FFERRFRIGIRA I FREXIEL - Applications

Fe(NO3)3-9H,0 (10 mol%)

o) 0
TMSCHN
HO \//j/ TEMPO (10 mol%) . SCHN2 =
( }6 DCE, r.t. HO 5 83% MeO 5

31 NaCl (10 mol%), O, 20 h, 85% 2I 4l

KCI (10 mol%), air, 16, h, 80%)
Q\FRR R =Me (S)-6a| CuBr; (20 mol%)
OH R=Ph {S}'Eb H-CHHESCHD (13)

dioxane, 130°C, 12 h

n-CqqHos, H KOH n-CqqHzs, H
== _ MeOH/H,0 Hf=‘=‘< ;
H (“-CO,H - ( ECOEME

I

(Rg)-5a 5 92% (R,)-5b
phlomic acid R = Me, 58% yield, 95% ee
96% ee R = Ph, 48% yield, 90% ee

J. Am. Chem. Soc. 2016, 138, 8344—8347.



FFERRFRIGIRA I FREXIEL - Applications

=

CHO
3
1.1 equiv
+ O‘(ME
_ + N Me
— \ H OH
(S5)-27
4 COOMe 1.0 equiv
. 1.16 mmol
1.1 equiv

)

(Ra)-(-)-2 (E/Z = 94/6)
96% vyield, 97% ee

LaaHzg

— = S { 'r..“l I _< L
H o CraHa
OH

ee > 98 %

CuBrz (20 mol%)

dioxane, 130 °C
12 h H
(Rz)-(-)-2 (E/Z = 94/6)
50% vyield, 97% ee

KOH (2.5 equiv)
MeOH/H,0, 60 °C

3h
TMSCHN, (1.5 equiv) ~~COH
Et,O/MeOH H
0°Cto rt 3 h \/E\/\/\/\/\/
H
(R,)-(-)-1 (EIZ = 94/6)
98% yield
Lamenallenic acid
-~ D!
o HaN, OH
5 staps - i
ip — t I.!l._,
(8] “CMH:IQ (8] I'CHH?Q
jaspine B SphKs1&2 inhibitors
) (N on ~ (Ballereau group)
O 4 steps b
o "C14Hza 0 "CyqHze

4-gpi-jaspine B

e A

Org. Chem. Front. 2017, 4, 951-957.
Synlett. 2019, 30, 185-188.




FRERBRIRIRAR

TREXIE{E-Applications

RCHO * =— Al:
COZR A2: e {l
O
Complex |
OMe OMe
Br A /ll," Br 7 - /l’l,'
()s ()s
r r
xestospongiene F xestospongiene H
OMe OMe
Br y = Br = P~
()s ()s

xestospongiene G

xestospongiene E

cat. AuL”*
Designed

Q
Q

R, _-/f C-0 cleavage-free R

hydrogenation

¥

= AuL
l, Demetal-protonation

=H

N-CyoH214,

(R)-4-tetradecalactone

N-CyoHys,,

(R)-U—palmitolactone

Matural y-butyrolactones I

Matural yvinylic y-butyrolactones E-l

N-CyoH21

(S)-4-tetradecalactone

N-CgHy3.,

(R)-4-decalactone

Nature Communication. 2018, 9, 1654.
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