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Enantiomer 1 Enantiomer 2

Enantiomers Isolable
if Barrier is High

Racemization if Barrier is Low

Atropisomers are stereoisomers resulting from hindered rotation about single
bonds where the steric strain barrier to rotation is high enough to allow for the
isolation of the conformers
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Atroposelective biaryl formation




2 (10 mol %)
NBS (300 mol %) CoH
chloroform / 3% MeOH ‘ °or
(0.01 M in substrate)

18 h ‘ O

25 DC Br Br
(£)-1 0 (x)-3
M9~Nb 65% Yield
2

7 kcal/mol <=== Rotation energy barrier =sms=p 30 kcal/mol




11a (10 mol %)

CO,H NBP (300 mol %)
O chloroform / 3% Acetone c Br
OoH (0.01 Min substrate) OH
O 18 h 3d O
(£)-1d . > Br Br
25°C 80% Isolated Yield
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Synthesis of starting

Pd;(dba); (4 mol%) co.H .
B(OH z 3
@CD;ME (O} Pt-Bu, (9 mol%) : material
+
X OH KF (3 equiv), 12 h
THF, 25 0C
then NaOH in THF/H,O
HE:,.H' HMMe; HCI - q""‘;"’l- — 114 M HCI
BocHN i OH EDC, HOBT DIPEA EMH"“‘H - :J EDPEI:, -I-g_"IIIBT I'.'IIPEA'-
D.2M GH,Cly, rt l].?!:'l npcm, "
Catalyst PN
synthesis oY BT . N W
} NMe; 2) HETU, DIPEA TF NHls;
Boc H © Boc-f-DMAA-OH BocHN b
0.2 M DCM, rt We M



Catalyst 4 (10 mol %)
NBS (300 mol %)
chloroform/3% MeOH
(0.03 M in substrate)

18 h

25°C +1 ome
Entry R Yield (%) Enantiomer Ratio (E.r.)’ OJ( sy

N B =0

1 CO,Me (1a) 80 57.5:42.5 oo “«.)i=0 o
2 CONHBn (1b) 80 65.0: 35.0 AR,
3 NO2 (1c) 80 52.0: 48.0 Me2N
4 CO.H(1d) 90 75.0: 25.0 walalvstd

"The major atropisomer of 3d was assigned to the R-configuration
by X-ray analysis.



Catalyst (10 mol %)
NBS (300 mol %)
chloroform / 3% MeOH
(0.01 M in substrate)

3d

OH

CO,H

Br

Br

Catalyst

Yield (%)

E.r

Boc-p-Dmaa-Pro-(D)Val-(R)-aMba (4)
Boc-p-Dmaa-FPip-(D)Val-(R)-aMba (5)
Boc-p-Dmaa-Pip-(D
Boc—p-Dmaa-Pip-(D)Tle-(R)-aMba (7)
Boc-p-Dmaa-Pip-(D)lle-(R)-aMba (8)

Boc-p-Dmaa-Pip-(L)Val
Boc-p-Dmaa-Pip-(D
Boc-p-Dmaa-Pip-(D
Boc-p-Dmaa-Pip-(D)Val-OMe (11b)

e-(R)-aMba (6)

-(R)-aMba (9)
al-(S)-aMba (10)
al-NMe, (11a)

O O ~NO O NN =

90
87
73
85
63
95
80
90
90

75.0:25.0
90.0:10.0
86.5:13.5
89.0:11.0
82.5:17.5
75.0:25.0
75.0:.25.0
92.0:8.0

65.0:35.0
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Entry Racemic Starting Material Product Yield (%) E.r. Entry Racemic Starting Material Yield (%) E.r.
CO,H CO.H
C X}
1 ./\./OH OH 80 97.0:3.0 6 70 97.0.3.0
+)-1d 3d O
(+) Br Br
O,N CO,H O:N COzH
Br
2 O OH O OH 85 97.0:3.0 7 65 96.5:3.5
@z 1] I
Br Br
CO,H CO,H
C %
3 oN OH o OH 75 96535 g 85 87.0:13.0
(2)-14 O 15 O
Br Br
CO,H CO.H
C S §
4 \Me0 OH MeO OH 70 96.0:4.0
+)-16 O 17 O 77" 85.0:15.0
() Br Br °
MeO COH MeO O COH
Br
5 O OH OH 80 94.0:6.0 5 EROED
()-18 19 O 10

* 400 mol % of NBP.



Achiral or Racemic
Catalyst
(10 mol %)
NBS (300 mol %)
chloroform / 3% Acetone
(0.01 M in substrate)

l CO-H

O o 18 h

25 °C Br Br
(£)-1 (x)-3
No Catalyst ——— 15% Yield (Background) Om\{,mwe
Me :
o & S vy
N E—— o Yield O
o _)=0
Mé i )—Me BocHN— 11a
e %
0 Me—N
- 9_
BocHNj)LN_Me 91% Yield Me
i I
FPr  Me Catalyst 11a possesses
(£)-30 several potentially functional

amides.




MeoN Docked substrate
| Br 1d in blue
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Synthesis of optically enriched biaryls using enantiosele ctive catalysts
may enable improved access to the atropisomeric materials. This
approach may also stimulate research involving interconve rting axially
chiral compounds.



