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Scheme 4. Mechanistic Study
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Copper-Catalyzed Enantioconvergent Cross-Coupling of Racemic “ """ Jur—
= . R P10 9% ee
Alkyl Bromides with Azole C(sp’)—H Bonds @J/EZJ g
t o gnhanced reducing capability of copper by N,N,P-ligand
Xiao-Long Su®, Liu Ye*, Ji-Jun Chen®, Xiao-Dong Liu*, Sheng-Peng Jiang, Fu-Li Wang, "<’ , P

o suppressed racemization by facile oxidative addition
Lin Liu, Chang-Jiang Yang, Xiao-Yong Chang, Zhong-Liang Li, Qiang-Shuai Gu, and
Xin-Yuan Liu*

Asymmetric Catalysis
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R® R

L*

FRRIZ+RARTR
PMP. CuBH4(PPh3), (10 mol%), L*3 (12 mol%) PMR
Br =N H,0 (2.0 equiv), LIO'Bu (4.5 equiv) >=N\
| + - O_N
o O\//N i @
Ph” “Et | DMA/DCM (2/1), 10 °C
(+)-1a 2aH Ph” “Et

3, 90%, 90% ee

OMe @ OMe (PMP: para-methoxyphenyl)
N N p

[ NH PAr,  ArP HN

N
= o o)

L*1, Ar=Ph L*4, Ar = 9-Phen X-ray structure of 3
L*2, Ar = 3,5-(0M€)2-C6H3
L*3, Ar = 9-Phen
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Enantioconvergent Cu-Catalyzed Radical C—N Coupling of Racemic
Secondary Alkyl Halides to Access a-Chiral Primary Amines

Yu-Feng Zhang,§ Xiao-Yang Dong,§ Jiang-Tao Cheng,§ Ning-Yuan Yang, Li-Lei Wang, Fu-Li Wang,
Cheng Luan, Juan Liu, Zhong-Liang Li, Qiang-Shuai Gu, and Xin-Yuan Liu*

R? Q Cu(l)/N,N,P-L* R' O R®
J + H \N{,S\-‘Ar o Lanll 2J{ .:,S-—Ar 4,'{
R Ar Base, rtor 0 °C R N \Ar R NH-
2° Ammonia surrogate Protected primary amine Readily deprotecte«

o Electron-rich Cu(l) catalysts © Poorly nucleophilic parent-amido surrogates
o Free from overalkylation © > 60 Examples, up to 99% vyield & > 99% ee

FTEE/A, RARR, BEoRRK
CVAE B B3E BA 58 — 4™ )44 2 IE AR IR i
B S

Scheme 5. Mechanistic Investigations

A. Preparation of Cu(l)-sulfoximinato complex

{
9 CuMes ( ‘E ) _ wJ’
--'S'\ - —_—
Ph -~ o Ph -
pr/ M CeDs, 66 °C P NCU, Cut m) P
N1 83, ~80% v— Y
'-»n o1 4
B. Reaction of Cu(l}-sulfoximinato complex
*}S? . Cs,CO;5 /L ‘.;?
PB"’:I;, *NCU A F_.hf\\,_ EtzO, rt Ph jff\ilégph
83 (+)-E1 With 10 mol% L*7: 1, 78%, 96% ee

Without L*7: E1, ca. 0% conversion
C. Effect of nucleophile on reaction initiation

Standard conditions

0°C

q
h /l{.r ".:"S‘\

Ph N™ 1 "Ph
Ph

With N1: 1, 69%, 96% ee
Without N1: no conv. of E1

PR N
(+)-E1

D. Enantiopurity of recovered alkyl bromide

N1
Standard conditions /L (I:I] Br
- iy ‘?Sx + /I\
E1 1 Remaining E1

From racemic E1: 26%, 96% ee
From scalemic (73% ee) E1: 21%, 96% ee

- A
Phcj”?

84 17%

67%, 0% ee
61%, 73% ee
E. Radical trap experiment

N1
Standard conditions

Ph > TEMPO (2.0 equiv)

(+)-E1



Copper-Catalyzed Asymmetric Coupling of Allenyl Radicals with
Terminal Alkynes to Access Tetrasubstituted Allenes

Xiao-Yang Dong*, Tian-Ya Zhan", Sheng-Peng Jiang, Xiao-Dong Liu, Liu Ye, Zhong-Liang Li,
Qiang-Shuai Gu, and Xin-Yuan Liu*

C. This Work on Enantiocontrol of Allenyl Radical to Access Tetrasubstituted Chiral R=X Product R-X Product
Allenes
0 O Cl ~ 7<Cl
- : 2 B > m%m
/L R w R3-—=—cu'L* R\ r%LOEBu A%LorBu cl ai®
R? _CUi R! i — ///\'YR“ 2b 60, 81%, 93% ee 29 65, 86%, 90% ee
3/ X-R? - R? i > 60 examples Br _.OMe P N,OMe cl
) 99% yield h | + CF;
up to 99% y | CI+CF3 X
RS, up to 98% ee 2¢ 61, 91%, 89% ee Cl ¢ cl
o 0 2h 66, 77%, 91% ee
1. BB MR Y ar £ K ome
A © e
2. REMBEME FsCm1—0
= v, a3 2K Ay P
3. BIRRL (MERBRRFEBE, RAELEEHRS) 2 62, 85%, 91% oc o For,
o) 0
Cl - 2i 67, 64%, 83% ee
Ph™ " })LOEt é’}ekoa o
J\N\ CuTc(10mol%) > o C7 g cl’ ¢l
1a L10 (10 mol%) S o o
o | _CsC05 (4.0 equiv) //”///\Y%L oEt 2e .3 8hee | NN
t R sC—1— 7
Br pZ Et,0, rt Ph 0 0, X
= 2L, clr O v _OEt = .
O R/ Cl—5—P-OFEt “;"KP\ - 0 7 Y ek
2a 3 4-35 Cl' OEt c’ ¢l ¢r Ph
2f 64, 85%, 98% ee 2i 68, 71%, 80% eel”
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pubs.acs.org/Orglett Ph/l>)’]\ pp + 2a + 3a standard EDr“Idi'[iBﬁE;_ FSCSE)\J\?HVCFEEGEEt
Ph
. . . 37
Copper-Catalyzed Radical 1,2-Carbotrifluoromethylselenolation of 38, 67%

Alkenes under Ambient Conditions

) o o S ke
- " 5 . . . = . . _ . EF [::D Et
Jiao Yu, Ning-Yuan Yang, Jiang-Tao Cheng, Tian-Ya Zhan, Cheng Luan, Liu Ye, Qiang-Shuai Gu, o standard conditions /@)\, 2LUp N

Zhong-Liang Li,* Guo-Qiang Chen,* and Xin-Yuan Liu*

1a : :
- _ _ _ _ s TEMPO (3.0 equiv.) pp, Oncr,CO,Et
(B) This Work on Diverse Radical 1,2-Carbotrifluoromethylselenolation of Alkenes _ )
with Readily Available (Me,N)SeCF; under Ambient Conditions 2a 3a 4, 0% yield 39, 14%
R? cu', N,N,P-ligand 1°CF ¢
I R? *+ (MesN)SeCF;  + R*X ¢ R Argand R cu' ———= L8cu!
R’ ambient conditions R’ 3 , (Me4N)SeCF 4
. R :
R' = (hetero)aryl, alkynyl, amino, and benzoxycarbonyl SECF;d 2a
R?=H, alkyl; R* = H, alkyl, Ph R‘i}(
R* = CF,CO,Et, C4Fg, CCI,CF3, C(CH5),CO,'Bu R?
- 4-36
Rf.‘:-
R lﬁ;, R* Cu,0 (10 mol%), L8 (15 mol%) SeCF;
1 Cs,CO;5 (1.0 equiv.) 17~ CF2CO,EL
+ = R 3 L8Cu!-Se
| R* 2 u'-SeCF;
(Me4N)SeCF; ICF;COEt 1,4-dioxane, 48 h, rt, Ar RZ L8Cu'LSeCF, .
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