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Abstract Asymmetric allylic substitution reactions involving benzyl nucleophilic reagents can rapidly construct chiral
molecules containing benzyl fragments, which has attracted widespread attention from organic chemists. Formal asymmetric
allylic benzylation reactions have been achieved by utilizing methylene oxazole as an equivalent of benzyl nucleophile.
However, the development of highly efficient asymmetric allylic benzylation reactions remains a great challenge mainly due
to the poor stability and synthetic difficulty of methylene oxazole. In this work, we have developed gold- and iridium-
catalyzed alkynylamide cyclization/asymmetric allylic benzylation cascade reactions. In the presence of gold-carbene com-
plex (Aul) and the combination of [Ir(cod)Cl]z and (Sa)-Carreira ligand, a wide range of enantioenriched oxazole derivatives,
bearing a benzylic stereogenic center, were obtained in 49%~87% yields with 98%~>99% ee. A general procedure is de-
scribed as the following: To a dried Schlenk tube were added [Ir(cod)Cl]2 (5.4 mg, 0.008 mmol, 4 mol%), (Sa)-L1 (16.2 mg,
0.032 mmol, 16 mol%) and 1,2-dichloroethane (1 mL) under argon atmosphere. The mixture was stirred at room temperature
for 15 minutes to give a chiral iridium complex solution. Under an argon atmosphere, alkynylamide (0.2 mmol, 1.0 equiv.),
allyl alcohol (0.4 mmol, 2.0 equiv.), Aul (0.02 mmol, 12.4 mg, 10 mol%), Fe(OTf)2 (0.2 mmol, 70.6 mg, 1.0 equiv.) and 3 A
molecular sieves (80.0 mg) were added to another dry Schlenk tube, and then the above-prepared iridium catalyst was added.
The reaction mixture was stirred at 40 ‘C until the starting materials were consumed (monitored by thin layer chromatog-
raphy, TLC). The mixture was quenched with water (5 mL), and extracted with dichloromethane (5 mL X3). The combined
organic layers were dried over anhydrous Na>SOs, filtered, and then concentrated in vacuo to afford the crude product. The
residue was purified by column chromatography (¥(petroleum ether)/V(ethyl acetate)=15/1 or 10/1) to afford product 3.
Keywords asymmetric catalysis; allylic benzylation; alkynylamide cyclization; cascade reaction; gold; iridium

1 2= ST BANB T B B, DR T

. N i . ) PEAL BP0 B AN, R SR AL LSRR pK. K
TV 4 JE R A AN X BRI TR 2 AR s 2 A WL G AN, A R A (K, < 25) R SE A R 7 (K>

R NI SN FIRORIEBU, ATEL o5y g FR R A A 0 AR

* Dedicated to the 90th anniversary of Acta Chimica Sinica.
* E-mail: qinggu@sioc.ac.cn; slyou@sioc.ac.cn
+ These authors contributed equally to this work.
Received March 30, 2023; published May 8, 2023.
Supporting information for this article is available free of charge via the Internet at http://sioc-journal.cn.
Project supported by the National Natural Science Foundation of China (Nos. 21821002, 22031012, 22071260).
* R CEEAR) 1T 90 JA4E.
T H 52 18 5K [ SRR 23 4 (Nos. 21821002, 22031012, 22071260) % Bl

Acta Chim. Sinica 2023, 81,431—434 © 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences http://sioc-journal.cn 431



oF 5 R

W@

e —REBERREAZRT, S 50N EICR
o A] DLPRGE 5] N6 3E B, TR = a5 i) 2 e T
RARF=W) B 25 nid e oy 1, DRIEAZ 3 7 A2 TAE AT
72 PR SR, TR AR IR MR 55 (pK. —
KT 25), FASXFFR I R 3 HUAR s 7 A L Bk, sl
ST PR [X 35 B %of W 3 B A 42 o) TR, ARSI R AR
PR. 7EIX—J7TH, Trost UR@HZHBWEH T -6 i) TAE,
ffi 1A Lewis BR(BF3*OEG)E NN, A1 2-H Fent
mE A7 254 R T AR E A AR B8R A EUR T IR
P, ARSI N 5 TR IR AR, R
TSI T RO AR A 1R AN B A7 4 T B IO IR B, 2 5
Walsh Z£4# F| Cr(CO); 5 KT i il &4, 345 3%
ERME, AT 55 T T BREAZ AR, SO T AR M4k F RSk
&2 5 000 R IR s BE . FRATT R A
BF3*OEt, ¥& 1k 3 0% , LA A& f# F§ Knochel i 7l
(TMPZnBreLiBr)Sf7 75 T B 37 A AR I 1) 5 22 58 1% 4k
F, R T B AL 2- FF R AL i A 2- FR R I I J 3R
J5 485 5 AT BRIG T R b S v, PO & i — &
BT 6 T SE B = 40681, e Ab, il 5-0 R 3 —
SVEPEAE R B AR S Rk, R R AMERAE
AL, fE R FE A R AT M OB, SEEL T AR
b 5 PR I S 2 5 PR AN A ) AN X AR 0 TR 35 L
AR SR 1), SRT T 5-300 F ik — A 5 o A S5 4
th, Agfae, LA RAAE— W E. % Helaja 58
DOV PR G A B i S5-3I0 PP 3 — A T A (0 S R
FRATTBEAE S 75 0T DU /433 0 AR e R B S R 15
— DS IUBREEBE G B B PR AL B AN BRI T R R
SN 1), A TAEFRAT PRI HRAZ A B 748 4L

Our previous work:

Ph_o OH
WJ:. : Ph)\/

] o %oj/j Ph
N— =

87% yield, 99% ee

This work:
I OH
i Ph P o Ph
M J - O R j/'
PPN N/ i %NI )/

BT AR A 2 2 5 06 S

Figure 1 Asymmetric allylic benzylation reaction
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Table 1 Optimization of the reaction conditions

Il on [Au] (10 mol%) OMe
o J _ [Ir(cod)Cll, (4 mol%) )
N (Sa)-L (16 mol%) "
v Gk
Fe(OTf), (1.0 equiv.) .
1a OMe 5, 3AMS ©/\ N 1a
DCE, 36 h, 40 °C
=\ R2 R
—
/@;N\( i OO o, O
Agl O/P*N | (s)L1,R'=H R?=H
(Sa)L2,R'=1,R?=H
Aut R? OO R O (Sa)-L3, R'=H, R2= Br
A
Entry « [m(;lllA,) L Solvent Yield of 3a° ee of 3a°
1¢ Aul (S.)-L1 DCE 60% >99%
2 Aul (S.)-L1 DCE  95% (87%%) >99%
3 Aul (S.)-L1 DCE 94% >99%
4 AuCl; (S.)-L1 DCE 68% >99%
5 Ph;PAuCl  (S,)-L1 DCE 50% >99%
6 Me,SAuCl (S,)-L1 DCE 75% 49%
78 Ph;PAuMe  (S,)-L1 DCE trace N.D."
8 Aul (S.)-L2 DCE 36% 52%
9 Aul (S.)-L3 DCE 66% 96%
10 Aul (S,)-L1 dioxane 54% >99%
11 Aul (S.)-L1 THF 20% N.D.”
12 Aul (S.)-L1 toluene 52% >99%
13 Aul (S.)-L1 MeCN trace N.D.”
14 Aul (S,)-L1 CHCl; 70% >99%
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@ ]z W4 1a (0.2 mmol), 2a (0.4 mmol, 2 equiv.), [Ir(cod)Cl]; (4 mol%), L
(16 mol%), [Au]fEILFFI(10 mol%), Fe(OTf), (0.2 mmol, 1.0 equiv.), 3 A 5+F
#%(80.0 mg), DCE (2 mL) I, 40 CF RS b B LIRS ("H NMR) I
SE S ) 3a BRI TR B R, © e ROBUH (5 EHPLC)MI € .
OB, < EA 5 mol% Aul HEALF. /A 20 mol% Aul fEALFA. ¢ KM
48 h."N.D.=not determined.
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