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SiPh;,

COO(cHex) _ COO(cHex) OO
Et;B (1.1 equiv.) (o)
I

. \
Bu;SnH (1.5 equiv. —
3 ( quiv.) - Al—Me
Lewis acid (4.0 equiv.) o
n CH,Cl,, —78 °C, air )n
1 2 :
n =1: 72% yield, 36% ee SiPhy
n = 2: 63% yield, 48% ee Lewis acid

Hayashi, H.; Nishida, A.; Kawahara, N.; Nishida, M. Chem. Commun. 1996, 579.

Mgl,, Box,

o) o iPrl (5.0 equiv.), o oMe Me
i J\/\ BusSnH (2.0 equiv.) )y /U\I
/

Et3B (20 equiv.), 02

3 CH,ClI,, -78 °C 4 Me Me
Y
Entry Lewis acid (equiv.) Yield (%) ee (%) §/IN N‘J
1 1.00 88 82 B "—,Bu
2 0.50 86 79 Box-1
3 0.20 86 67
4 0.05 57 40

Ji, J.; Sibi, M. P. J. Am. Chem. Soc. 1996, 118, 9200. 5



Mgl, (30 mol%)

- o, Me Me
o o B'ox 2 (30 meI %) 0 o
iPrl (5.0 equiv.) )]\
)I\ JI\/\ > 07 N Ph
O N Ph Bu,SnH (2.0 equiv.) \

\—/ Et;B (2.0 equiv.), O,

5 CH,Cl, 6
(0
Entry T (°C) Yield(%) ee(%) |
1 78 °C 91 97 N
2 -20 °C 93 95
3 0°C 91 94
4 25 °C 87 93 Box-2

Ji, J.; Sibi, M. P. J. Org. Chem. 1997, 62, 3800.



N N
hv (A > 300 nm) \ ONH
cat. (30 mol%) (o)
= T 1 2
X toluene, -60 °C N o N
H o

N (o) 64% yield, 70% ee
H 8 cat
7
Z S Z +- B Z B'
N N N
Photoinduced
-e _H'
. e —_— W
N RN R
L~ N
N (o) N (o] N (o]
H H H

A

B
4 A
Lo
+ e PR
— —_— N—H- 0"
W '~
©\ l o= Je
N o_ .
H

E 8
Bauer, A.; Westkamper, F.; Grimme, S.; Bach, T. Nature 2005, 436, 1139. =




=E

2.1 FEisZ A RIIEYENN R R R
2.2 FIERZEMCRYIERIN R R M
2.3 FEBBRAHE(CRYILHENN R R M

3. 84



FIEIR HEREL (L RY

EHEDN R R R

(0] o SC(OTf)3 (15 mo|°/o) R R1 (o) o
R /\)]\ iBuPybox (20 mol%) ] \/k/u\
N TMS . R! N Buy,N*CI™ (30 mol%
~~ VS, \ 4 ( ) - "f
/N Ru(bpy);Cl, (2.0 mol%) /N
Et MeMe visible light Et Mo Me
2.1 9.2 MeCN, 18 h €
up to 93% yield
| A up to 96% ee
(0] 7 (o)
N
A
N N —/
iBu “iBu
iBuPybox
TR
Entry Lewis acid Addtive Time Yield(%)
1 none none 3h 25 SEFE
2 none 30 moI%Bu4N+CI_ 3h 28 ETE&%
()
sBuPybox'Sc(OTf none 2 ==
3 y (OTf); 2h 67 ,HF[@&E/‘J{E
4 sBuPybox'Sc(OTf); 30 mol%Bu,N*CI” 2h 08 AR
5 sBuPybox'ScCl; none 6 h 61 ;’

Ruiz Espelt, L.; McPherson, I. S.; Wiensch, E. M.; Yoon, T. P. J. Am. Chem. Soc. 2015, 137, 2452.
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[ LA

[Sc]
R
“l"e “I’Ie Me Me/\)\N /
™S -TMS* \
/ \/ — Ph/N\ N
B, Et”
Me
[Sc] chain reaction
Me Me o
[Ruy* [Rul™ \/'\/l I
Y N
|
photoredox c N
Et Me
Me Me |
hv o N~ TVS
[Ru]
I\IIIe
T™MS +
Me  Me o o L N
NI
Ph” Z r{
/N
E
tMe Me

Ruiz Espelt, L.; McPherson, 1. S.; Wiensch, E. M.; Yoon, T. P. J. Am. Chem. Soc. 2015, 137, 2452. 10
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A
fo) (0]
Blue LEDs
. N
\ N, ) \ N,
Ph Ph

r

Arc-mes (2.0 mol%
acetone/H,0, rt

up to 97% Yield

2-3 2-4
up to 99% ee
e SQBU
"
N N M
| = e
/ N ), \N =
Me Me e, 1t
Arc-mes = A-RhS = Rh\
NN RN
\\
LONG _N Me
| -
1) MeOTf, CH,CN (o)
2) EtOH, DBU
95% yield EtO
97% ee 97% ee

Huo, H.; Harms, K.; Meggers, E. J. Am. Chem. Soc. 2016, 138, 6936. 11
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R BLALEE

Visible == S

PSK\
PS™”
light R2-BF;K 2=0.31
pS* /Rh
‘R2 J\)\rj
o /Rh
A-RhS
/\)\r R2 0/

Substrate ———» N \N)

Product
R2 O/Rh

Substrate JYK(

Huo, H.; Harms, K.; Meggers, E. J. Am. Chem. Soc. 2016, 138, 6936.
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cat. (4.0 mol%)

(0]
TEMPO (3.0 equiv.)
BF;K
N F Ph + 3 Acr-Mes (2.0 mol%) OTEMP N =
<\’ - + A Ph
N\Ph MeO 24 W blue LEDs  MmeO <\/

N
acetone/H,0, rt “Ph
2-5 2.6 (85% Yield) (Recorved)
2-7 2-5

RIGH K L5 ~
Soaa

22- (Egx = +1.2V)
20 4 Me
18 O\/BF;K
16 4 ¢ (Egx = +1.1V)
14 4
12 4 °
'_S 10 4 0
5 4 N‘ﬁ)l\?\
] Q\—N
6__ “Ph
44 BF 3K
: o}
————————————%
04 (Egx = +1.5V)
1 ) I 1 1
0 1 2 3 4 5

Concentration (mM)

Huo, H.; Harms, K.; Meggers, E. J. Am. Chem. Soc. 2016, 138, 6936. 13
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CD3COCD3IH20 N CH3COCH3ID20 \'/[%

Standard

_Condition | H/D>99 1 HID>99 1
</ O PMB
> N\\')H)\Ph

BF;K CH;COCH,/D,0 <\/

BnBF;K (1.5 equiv.)
Acr-Mes (2.0 mol%) o Bn o

o o]
Rac-RhS (4.0 mol% or 0) N
N = ph * \)J\ o < Ph + o Ph
<\/ Ph 24 W blue LEDs <\/N n
N, acetone/H,0, rt “Ph
1a 1a’ 3a 3a’
RhS (%) Yield (3a) Yield (3a’) 3a:3a’
0 8% 20% 0.4:1
4.0 55% not observed > 550: 1

Huo, H.; Harms, K.; Meggers, E. J. Am. Chem. Soc. 2016, 138, 6936. 14
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R BLALEE

Visible

PS’\
PS™
light R2-BF;K
* +
'‘R2
O/Rh
A-RhS
R2 o/
1

Substrate —> X \N)

Product
R

\
H N /

/
DPh

Substrate
R1

Huo, H.; Harms, K.; Meggers, E. J. Am. Chem. Soc. 2016, 138, 6936. 15
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EtOOCI\/ECOOEt
||

(o) (o) Me N Me

(o) Me
H
(1.5 equiv.) N /U\)\/O
Me /N‘NJ\/\MM o N > Me—¢” N ~"on
u Me” "o fac-[Ir(ppy);] (1.0 mol%) —

Me (0] A-RhS (8.0 mol%), THF Me
fluorescent lam
Hor P up to 85% yield

2-8 2-9 up to 97% ee
* PFg
tBu S
Me N/
\\
v, |
A-RhS = “Rh?"
N |
///
Me N
~N
(o) Me
(o) Me o (o) Me
N< ~ N
N. 0] N OH N_ S
Mo’ N ~"oH Meﬁk A ~"NoH
u Ph u Me” “Me
Me™N
Me Ts Me
71% yield, 3:1 dr, 97% ee 54% yield, 92% ee 72% yield, 93% ee

Wang, C.; Harms, K.; Meggers, E. Angew. Chem., Int. Ed. 2016, 55, 13495. 16



F I S EES (RO R N Rk iz

IR AL

nght
EtO,C CO,Et
R? R2 X
H X N
X \/\o/
R! R? (o]

N X\/\
Me—(” N OH
— R1 R2
Me

Wang, C.; Harms, K.; Meggers, E. Angew. Chem., Int. Ed. 2016, 55, 13495. 17
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EtOOCj\/\/ECOOEt
||

(0] Et H Et )L
N J\/\ EWG (1.5 equiv.) 0 z EWG O  SO,Ar
Me 74 N Me + . N JI\/: T
SOAr  A-RhO (8.0 mol%) ~N SMe  + N<
— . Me /4 e M v/ N Me
Me 1,4-dioxane, N, e“</k
-_ —
2-10 2-11 visible light Me Me
* PFg
tBu (o)
Me N/
\\\
N[," I “‘\\
A-RhO = “Rh
N |
FZ
Me N
~N
)I\ O  SO,Ph )L O  SO,Ph
(0] z CN H 0] z CN H
i N. : N<
N\ J]\/\ Me /4 N Me N\ Jl\/\ Me /4 N Me
Me /4 N Me o Me 74 N Me .
— Me — Me
Me Me
85% yield, 96% ee 92% yield, 85% ee 79% yield, 95% ee 68% yield, 84% ee
Huang, X.; Luo, S.; Burghaus, O.; Webster, R. D.; Harmsa, K.; Meggers, E. Chem. Sci. 2017, 8, 7126. 18



F TR R E(C RIS
R RHL2

EHEDN R R R

HE
Light [LA]_o s°2A’
Ered(2-10)=(-2.59 V vs. Fe/Fe*)
Ered(A)=(-1.62 V vs. Fe/Fe*)
Ered(HE)=(-2.23 V/ vs. Fe/Fe*)

[LA]—O ArOzg\

[LA] |
J\/\ P Me | EtO,C - CO2Et
. ~
)j\ DMP X Me [LA|]_|O SOAr [HE] Et N Et
. c )\/K
(o) z EWG + [HE] DMP Y

)j\/?\ E
DMP Me )I\EWG

[LA1—°

e DMPJ\D/\ *SO,Ar
+ [LA]—O SOLAr
o) LA |
/ﬂ\¢¢, L DMP Me
DMP . /l\¢¢%\ E
-I\.'\I\-
N'N Me A
DMP=  \\ /

Me (0] §02Ar
DMP Me )0]\/\
DMP Z Me

Huang, X.; Luo, S.; Burghaus, O.; Webster, R. D.; Harmsa, K.; Meggers, E. Chem. Sci. 2017, 8, 7126. 19
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EtO,C CO,Et
(o) 0 X jl\/\/lE (2.0 equiv) O x R I\Ille
nooe /U\)\ Me™ N Me MN
I + (/ N R! H N\N °B
> /4 ocC
N\OJI\/N\ /\§I (

Boc g2 A-RhS (8.0 mol%) RZ/\?’
[0} acetone, rt
Blue LED
2-12 213
(o) Ph I\Ille (o) OEt I;I
N< Jj\/z\/N : N
Me—v# N “Boc “Boc
—L
Me Me
84% yield, 95% ee 42% yield, 91% ee 89% yield, 97% ee
Me Cl OMe
(o) I\IIIe (o) I\Ille (o) I\Ille
N : N N A N N X N
Me—? N = “Boc pme—y” N = “Boc pe—” N Z “Boc
—L —L —L
Me Me Me
71% yield, 94% ee 53% yield, 93% ee 80% yield, 94% ee

Ma, J.; Lin, J.; Zhao, L.; Harms, K.; Marsch, M.; Xie,X.; Meggers, E. Angew .Chem., Int.Ed. 2018, 57, 11193. 20
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R2

o
[Co] (4.0 mol%)
Ns ARt EtOC CO2Et Arc-mes (2.0 mol%) NEt
T "
\_N_ 23 W blue LEDs </ N
Ph Me ” Me CH;CN, rt

N,
2-14 2-15 up to 94% yield Clon. oo /
up to 92% ee o/ \

2 N

o RZ__O o A0 Q
R
[Co] (4.0 mol%) I ‘@NEt
N\j)l\/\m + Et0,C COEt  \yithout Arc-mes> N\ R
<\/N | 23 W blue LEDs <\/N [Co]

N\ A Y
Ph Me H Me CH3CN, rt Ph R= 2,4,6-(iPr);CgH,
2-14 2-16 up to 99% yield

up to 92% ee

C (0]
o Cy o)
N _ Standard
] Me Et0,C COzEt condition N\ Me
_———
<\/N\ l l 80 atm of CO <\/N
Ph Me H Me “Ph
217 2-18 73% yield, 87% ee

Zhang, K.; Lu, L.; Jia, Y.; Wang, Y.; Lu, F.; Pan, F.; Xiao, W. Angew. Chem., Int. Ed. 2019, 58, 13375. 21
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ACo1 (green) overlay of ACo1 and ARh1 ARN1 (red)
Spco1 = 5.05 Rvs SArn1 = 4.57 Iy 21 =81.1° vs #1' = 87.8° £2=95.8° vs £2' = 88.3°
S tBu
Z
N
N)ﬁ //Me
, N Ph H 0, 1, | “\N =
Clm,, ! o0 Co cat yield(%) ee
/Co\/ ;V\
H, 07 | N~ pp R= tBu 80 40 | Ny -
N _ . AN
N R= 2,4,6'(IPT)3CGH2 92 92 /N Me
R
NEt
[Co]

R= 2,4,6-(iPr)C¢H,

Zhang, K.; Lu, L; Jia, Y.; Wang, Y.; Lu, F; Pan, F.; Xiao, W. Angew. Chem., Int. Ed. 2019, 58, 13375. 22



FIHEiS S B (U RYIERIN R R
| iz J3EEE 0]
0 o
PS (4.0 mol%)
o 0 A-RhO (8.0 mol%) oPh\N J\O,R
N Y Bu,N* [OP(O)(OPh),]™ (8.0 mol%) H
R )]\ Me * \w)J\/\RZ 4 2 - N L,
o~ °N N\ _N CH,Cl,, rt, C R
“Ph blue LED N\ _N
2-19 2-20 *Ph
up to 98% yield
up to 99% ee
+
CFs | PRy
CF,
) ~
\“N —
A-RhO= | et
\N/
|
S
CF,
CF,
Me
X i
o)
Ph /tBu Me Me
o \r;l Ph\ Jj\ . o \UJI\O/
N : O "N o :
NS R2 H N\ R2
N 2
<\/N S R Me Me <\/
(N \ N\
Ph <,N Ph
A
Ph
0% yield, 0% ee
23

85% yield, > 99:1 d.r.

92% yield, 98% ee
Zhou, Z.; Li, Y.; Han, B.; Gong L.; Meggers, E. Chem. Sci. 2017, 8, 5757.
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0
ROJ\N’Ar U ar

| RO

-H
PCET

ps _ B
PS RV\)\V/ N
7
Ph”
Light B
PS

—I[Rn1*
o \ )I\N,A" o—[Rh]

A-RhO |
Substrate —————» R1 X /N \
) RIONA NN
N
Ph”

A Ph”
C
0 +
Product )j\ . BH
R0~ N2 o—IRh]
I\ B
N
R' ~
7

Substrate Ph

R AL 0

Zhou, Z.; Li, Y.; Han, B.; Gong L.; Meggers, E. Chem. Sci. 2017, 8, 5757. 24
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PMP o

HN/gO Nw)%

PS (4.0 mol%)

+ C R2 A-RhO (8.0 mol%)
R\ N, Bu,N* [OP(0)(OBu),]™ (8.0 mol%)
R Ph CH,CI,, rt, blue LED
2-21 2-22
tBu
~
~Me
‘o, | \“Nac
A-RhO= "~Rhu“
| s
\C\
—~N Me
o tBu
o] Ph O Ph
PMPJ\H N PMPJ\N N
/NJ H Me nBu /
Ph Ph”

64% yield, 97% ee 62% yield, 1.2:1, 95% ee, 93% ee

Yuan, W.; Zhou, Z.; Gong, L.; Meggers, E. Chem. Sci. 2017, 8, 5757.

PMP

HN/gO RZ O

R1 N

up to 82% yield
up to 96% ee

(o] nPr O
Ph)l\N/\/>g\/u\r/N
H Me Me N\/)
Ph”
0% yield, 0% ee

25
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o

R3, Blue LEDs 2

,N‘NJ\/\R1 + "C@Rz A-RhO (1.0 mol%)_ : IR
1 \N

<’k X DCE, rt 4 :

Ph —

3
2.23 224 Ph R
up to 96% yield
up to 82% dr
()
R o (Bu up to 99% ee
=N Me
=C~
w,, | wNT Chiral Center
A-RhO = RhT  -eeeo--. b Catalyst Center
Sy photoredox Center
c
~N “Me
R o tBu

Cl

90% yield, 83:17 d.r. 95% ee 54% yield, 66:34 d.r. 97% ee 80% yield, 81:19 d.r. 93% ee 96% yield, 59:41 d.r. 99% ee

Huo, H.; Shen, X.; Wang, C.; Zhang, L.; R&e, P.; Chen, L.; Harms, K.; Marsch, M.; Hilt, M.; Meggers, E. Nature, 2014, 515, 100.
Lin,S.; Sun, G.; Kang, Q. Chem. Commun. 2017, 53, 7665. 26
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R RLHLE

Substrate

co, o wrw
>1
o—IRh1* Product 2
|\
Rz/\)\r/N

Visible \/7
light N A RN Substrate
rR! o—IRhI"
I
RZJ\)\(/N
RNJ

D

___________ R o/[r\ih]*
RZJ\)\(/N
RNJ
M c

Lin,S.; Sun, G.; Kang, Q. Chem. Commun. 2017, 53, 7665. 27
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EHEDN R R R

2 2
9 RAN"STMs  DBFOX (12 mol%) o R R O O
N< J\/\ Ni(Cl10,4)," 6H,0 (10 mol% N J\/'\/N
Mo’ N R + N (C10,4), 6H,0 ( 0)> Me—r? "N | A o
— | —R1 24 W blue LEDs — // 0™\ /=0
2.2 } up to 85% yied &
3 2-26 up to 97% ee Ph Ph
DBFOX
Me O HiN"STms  DBFOX (12 mol%) 0 =
Ni(Cl0O,4),.6H,0 (10 mol%
Y NJI\/\Me . N (C104),.6H,0 ( )> N \/
N | =R 24 W blue LEDs R
= THF, rt M
Me €
24
Shen, X.; Li, Y.; Wen, Z.; Cao, S.; Hou, X.; Gong, L. Chem. Sci. 2018, 9, 4562.
0 RS . R?
visible light (0]
N\\')I\/\w , fBuOC CO,tBu A-RhS (2.0 mol%) > Ny »
<\/N | | Na,HPO, (1.1 equiv.) <\/
“Ph Me” N7 “Me 40 °C AN
H Ph
2-28 2-29 up to 91% yield
up to 98% ee
Assis, F. F.; Huang, X.; Akiyama, M.; Pilli, R. A.; Meggers, E. J. Org. Chem. 2018, 83, 10922-10932. 28
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O.__R?
o A-RhS (4.0 mol%) o)
0 Jl\/\ eosin Y (1.0 mol%)
L+ ey N A ke > Mo’ N R'
R? ~H u TBME + H,0 (20 equiv.) u
10 °C, 18 W blue LED

2-30 2-31 up to 73% yield
up to 99% ee
o)

o_ .0
0o Noo By ARNS (4.0 mol%) )OI\L
+ “N inY (1.0 mol%
M /4 eosin Y ( ol%) +
\_/ eu > N\N tBu Me
TBME + H,0 (20 equiv.) Me~<//k
—

Me 10 °C, 18 W blue LED
ZIE = 1:1.2 Me

‘. . N K
Rh- Rh:
| \o% * | o \'3
_N Yo N &

Favored Transition state of E isomer Disfavored activation model of Zisomer

Kuang, Y.; Wang, K.; Shi, X.; Huang, X.; Meggers, E.; Wu, J. Angew. Chem., Int. Ed. 2019, 58, 29
16859.
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FIERRAE(CRYIEHRNN R R R

v

cat. (20 mol%) o
UV LED (365 nm)

(o)
o) o o
+ / TBADT (5.0 mol%) - 4
\O Benzoic acid (4.0 mol%) Lt
(o)
Me

TBABF,4 (1.0 equiv.) Me
CH;CN, 35°C

2-32 2-33

8 3 R= 2,4,6-(iPr);CgH,
cat.

(0]
o /Q o Br 0 Br
Me O
Me Me O (0]
i o‘}l\o ‘.‘\K Br ..\\\4
Me Me Me ° Me °

99% Yield,88% ee 63% Yield, 91% ee  67% yield, 1.5:1 d.r., 93% ee 49% Yield, 91% ee

Murphy, J. J.; Bastida, D.; Paria, S.; Fagnoni, M.; Melchiorre, P. Nature. 2016, 532, 218. 31
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v

IR AL

TBADT* "'ght

X TBADT

D
B- smsm\ TBADT_
M

N
xl(

Me
BET
TBADT O ,
IIR
R’ Me C
Me
D

Murphy, J. J.; Bastida, D.; Paria, S.; Fagnoni, M.; Melchiorre, P. Nature. 2016, 532, 218. 32



$l

v

—

SRR AEALRIILHRDN AR R R

LN oA

om

“BF4
R
\}
NN
H [
(w7
Me
' Re face
I____--- exposed
(o)
0 Standard Me 0
. R'-H conditions - . ]
\\R1
/ |
R1
exo-5 b
Ol N\ +eeececececcccecacaccccacacacaccccacacacacanann
—§—< Amine a 6% Yield 3% Yield
D7 N7 ceeeeeeeecciciccecicccceacccaaaeaaan
NH
] 2 R Amine Trace 40% Yield, 83% ee
AMINe @ e eccceeccceeacaaaaa

Murphy, J. J.; Bastida, D.; Paria, S.; Fagnoni, M.; Melchiorre, P. Nature. 2016, 532, 218. 33
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v

o R2 White LEDs tBu
[ cat. (20 mol%)

N 0
- Ir catalyst (1.0 mol% 2
* Me yet | ) > ..|\R1 IR
R Benzoic acid (40 mol%) N —
tolune, 15 °C @ tBu
2-34
F5;C

up to 94% yield
up to 90% ee

0 Me White LEDs 9 o
[ cat. (20 mol%)

N
+ Me” Benzophenone (10 mol%) . R |Iv|e
R Benzoic acid (40 mol%) N Me _Me
tolune, 15 °C 'il ']l
Me Me

76% yield
80% ee

Murphy, J. J.; Bastida, D.; Paria, S.; Fagnoni, M.; Melchiorre, P. Nature. 2016, 532, 218. 34
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o cat. (20 mol%)
| N single LED (420 nm)
+
Z N salicyclic acid (40 mol%)
R1

\\SiMezPh H,0 (2.0 equiv.)

CH3CN, 35°C
2-39 2-40
up to 95% yield

up to 95% ee FsC cat. CF;

v

H,NY

1 — A-2
—— Catalyst
= A-1
0.6
0.2 L (ﬁ)_

Fe
0
300 350 400 450 500

Cao, Z.; Ghosh, T.; Melchiorre, P. Nat Commun. 2018, 9, 3274. 35

)
o
©

Absorbance (a.
o
SN




FIERRAE(CRYIEHRNN R R R

AL
"“ fm&”s f ™0 :

R- TMS .
dm E

g O @ f N\
€ O ek Py :J d:

e

Cao, Z.; Ghosh, T.; Melchiorre, P. Nat Commun. 2018, 9, 3274. 36
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FIERRAE(CRYIEHRNN R R R

(o}
0 Cat. (20 mol%) O
single LED (420 nm)
licyclic acid > Me
N salicyc Y

(twice the amount of cat.)
H,0 (2.0 equiv.)
CH3CN, 35 °C

HN'™ O
HoNT

N

tBu tBu N
tBu Q O tBu
O O tBu tBu

+
Me
SiMe,Ph

FsC A CF, B
Cat. Yield(%) ee(%)
A (R, R) (15 mol%) 44 80
B (S, S) (5 mol%) - -
A (R, R) (15 mol%)+ B (S, S) (5 mol%) 40 42

Cao, Z.; Ghosh, T.; Melchiorre, P. Nat Commun. 2018, 9, 3274.
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v

[ 712" 2PF;
0 PS (2.0 mol%) R H F I IN
OH + cat. (20 mol%) Fal
Ar)l\n/ R\/\H/H - Ar Z N,," ““
5 A CH5CN, —20 °C P ar© \ A /
hite LED r r | /\
2-35 e to 95% yield § oros [~ IN
. 2-36 up to 95% yie . \) N
up to 80% ee Ar= 3,5 (CF3)206H3 N S -~
cat. |
S
N
PS
Zhao, J.; Zhang, H.; Shen, X.; Yu, S. Org. Lett. 2019, 21, 913.
cat. (20 mol%)
0 TFA (0.6 equiv.) o
J Ts Arc-mes (2.5 mol%)
| ~""“Bn single LED (460 nm) . ,[l
R CH4CN, - 10 °C R” "~ “Bn
2-37 2-38 R = alkyl or Ar
up to 89% yield cat.

up to 98% ee

Saux, E. L.; Ma, D.; Bonilla, P.; Holden, C. M.; Lustosa, D.; Melchiorre, P. Angew .Chem., Int. Ed. DOI:10.1002/anie.2020148§§.
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9 cat. (20 mol%) a
TFA (40 mol%)
H . TMS , » H
—Ar . 2
1 Single LED (400 nm) ., Ar
Al' Ar1 "~
CH;CN, rt
2-41 2-42

up to 87% yield
up to 88% ee

E(‘E‘Zmﬁ Product Substrate

H,O
{ P LY BE
N DG N DG + DG
H e
z H,0 H

‘e, R1
R "~ R Visible Light

L R Ol 8

Solv-TMS

R1_/ / H T™S

R1
R
Silvi, M.; Verrier, C.; Rey, Y. P.; Buzzetti, L.; Melchiorre, P. Nat. Chem. 2017, 9, 868. 39
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o] R o
EtO,C CO,Et T:Zt-(fg ;ncﬂ;’f;)) FaC
"o | | skt Ll » H
CH3;CN/perfluorohexane 4:1 .
Ar Me™ N Me Single LED (420 nm) Ar” R Fum

] ) -10 °C
2-43 2-44 up to 91% vyield

up to 87% ee

Melchiorre, P et al. ACS Catal. 2018, 8, 1062.

R__O
o (o}
cat. (20 mol%)
y EtO,C COEt  1FA (0.8 equiv.)
+ | | ? H
HP Single LED (460 nm)
Me N Me ‘o
Ar H CH4CN, -15 °C Ar” 0
o) N
i 2-45
2-43 up to 96% yield H OTDS
up to 81% ee cat.

Goti, G.; Bieszczad, B.; Vega-PeCaloza, A.; Melchiorre, P. Angew .Chem., Int. Ed. 2019, 58, 1213. 40
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Ph
A~ DPZ (0.2 mol%)
PhHN COOH * | AN CPA (15 mol%) - PhHN” X\

N. .~ THF, -35°C, blue LED

LiPFg (40 mol%)
2-46 2-47 up to 94% yield

up to 95% ee

Ar
/
C.0 MeO \ CN
P S
’ \OH s
MeO CN
A \
r
Ar= 2-CF4Ph DPZ
CN OMe CF, Me

PhHN PhHN PhHN

86% yield, 88% ee 82% yield, 90% ee 72% yield, 97% ee 72% yield, 97% ee

Yin, Y.; Dai, Y.; Jia, H.; Li, J.; Bu, L.; Qiao, B.; Zhao, X.; Jiang, Z. J. Am. Chem. Soc. 2018, 140, 6083. 42
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JR BLALEE

~ -H! CO,

oA
PhHN COOH PhN COOH — > PhHN

DPZ*

blue light

DPZ

DPZ~

-
Ph
enantioselective
PhHN protonation PhHN g | N
/N /
H\o
|
P*

Yin, Y.; Dai, Y.; Jia, H.; Li, J.; Bu, L.; Qiao, B.; Zhao, X.; Jiang, Z. J. Am. Chem. Soc. 2018, 140, 6083.

A

Ph
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EHEDN R R R

DPZ (0.5 mol%
CPA (8.0 mol%
HE (1.5 equiv.)

)
)

(o]
R
l\\ H vtz i AN
= N~
2-50 2-51

OH

H

90% yield, 90% ee

. )
H NHAr

Me' NHAr

50% yield, 91% ee 65% yield, 92% ee

Cao, K.; Tan, S.; Lee, R.; Yang, S.; Jia, H.; Zhao, X., Qiao, B.,

CHCI3/C6F5H =4:
-50 °C, blue LED

1

2-52

me OH

63% yield, 93% ee

Me NHAr OH

62% yield, 92% ee 55% yield, 96% ee

Jiang, Z. J. Am. Chem. Soc. 2019, 141, 5437.
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R AL

X Photoinduced . X
HE o+ L HE v |
R'” "R? . R'" "R?
HE
DPZ*
PyH"
N
DPZ DPZ P
N
0 Py
L p* o
O/ \ @ * \ //O
Og XH o’P\
J\ o H‘x | ~
R! R? B @
A ) N
R1 R H
+
Product + HE
X XH R
HE + Jl\ -
R! R2 C=

p)*
D (0}

Zhiyong Jiang et al. J. Am. Chem. Soc. 2019, 141, 5437-5443.
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intC 0.1 kcal/mol

S
H /

TSB 2.4 kcal/mol

Zhiyong Jiang et al. J. Am. Chem. Soc. 2019, 141, 5437-5443.

I

9
H
"
il, O\ /O~H )

— 'P\b v
. O O TH "X

L 0
Ar

intB -4.4 kcal/mol

intD -5.4 kcal/mol

ent 2-52

-80.5 kecal/mol

—— 2-52

-80.5 kcal/mol
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0 l N/ (o) CII""C,o"““/N:VPh th‘\N ]
S/' ‘\? HzO/l\'N bh N \\\Me ?\\/N 7O
iBu Sc(0Tf); “Bu N\)) =z /i ))
R@NEt X@_R » ?

R

. R - .
:’N 0 CF3
NH, ] _
S e
CF;

N
H OTDS
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