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1. Introduction

Chiral molecule: nonsuperimposable molecule H W:ﬁ Q;( H Au(l) catalytic re.actlwty R Outer-sphere
- Same chemical and physical properties . ] * T-Bond activator - A\nucleophilic addition
- Different biological potency N 2 Limitations v LV

Catalytic asymmetric synthesis (R)-Thalidomide e (S)-Thalidomide * Linear dicoordination geometry 1800 _ralligand

far away from reactive center

+ Efficient method to obtain chiral compounds  (sleep-inducing) (teratogenic) — Difficulties in asymmetric induction

4. Mechanistic study

2. Concept N oh (R) Ph. (5
* Cationic Au(l) moiety T . . HO, optimized \ X
. : : i m-7m interaction r \ X condition r \ \ . r
—> Catalytic active center ; . XX, - \ O
* Phosphoric acid moiety: R P EELLELE . N Ph N Ph N Ph
P Y- ! @ * Au(l) mediated 10h 89 550,
. ' . . . o ee o ee
O-H: Brgnsted acid (proton donor) OO +  m-activation >oh 0% o 59% e
P=0: Lewis base (proton acceptor) \,£°  classical/non-classical ool Crafts alkviat 23:( ated) :g; % 7% vield) 23; e (32% yield)
y S . . riedel-Crafts alkylation . isolate % ee (7% yie % ee % yie
: /T0-H | hyd bond
% Hyd rogen bondlng Oe O N ..., ! yaregen bonding (racemic raction)
- Diphenylphosphine moiety: T 1,2-migration
— 1t-Interaction (mt---it, OH---it, CH--'1, etc.)
N L*Au]*
3. Result A N ) LA
OH ) o
R (S)-cat (2 moIA)o R O N 6-endo-dig
m + | \\ AngFG (1.8 mOI/O) o O H Ph spirocyclization | H
Ar’ N L j -
H Ard r DCE/DME = 9/1 (5 mD) H Ar (enantiodeterming step) TS
T 2 rt, 18 h 3 5. NCIl and QTAIM analysis
1.5 equiv 0.3 mmol R
Ph, ph 3aa: R =H, 52% (55% ee) @ 3ab: R! = 'Bu, 43% (65% ee)
R 3ba: R = Cl, 43% (64% ee) ”, Ph  35¢:R! = Me, 49% (56% ee)
3ca:R =1, 41% (65 % ee) O 3ad: R = Cl, 41% (54% ee)
N\ 3da:R = OMe, 42% (41% ee) O 3ae: R' = NO,, 44% (31% ee)
H 3ea: R = CHO, 35% (56% ee) N Ph
H
o 3af: R? = OMe, <44% (80% ee) O \
f (>992% fe' afte: rechSta"'zat'o") 3aj: R?> = OMe, 58% (39% ee) Favored (S)-TS;; » (i) 70 -+ HC(sp?) (-2.7 keal/mol) Unfavored (R)-TS,; (i) C(sp?)H - O (-3.0 keal/mol)
3ag: R = Bu, 49% (60% ee) 3ak: R? = "Bu, 46% (43% ee) = AG =0.0 kcal/mol o AG =1.1 kcal/mol iy ClopyH o (.28 keal/mo
3ah: R® = Ph, 50% (52% ee) 3al: R3 = Cl, 53% (52% ee) 5 ‘ ' (ii) 7 = 7t (-2.2 keal/mol) .
N Ph 3ai: R? = Cl, 47% (51% ee) £
()
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molecular structure of (S)-3af . .
, High selectivity
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Electron rich Ar?and Ar® = high enantioselectivit

repulsion

P21 (#4) | i | I | |
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2 = V. G Electron deficient

Flack parameter, x = 0.01 (9)

= o, N C BP
PW6B95-D3(BJ)(SMD=DCE)/def2-TZVPP//PW6B95-D3(BJ)/def2-SVP
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