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Introduction
Relative commercial availability of alkyl fragments

Alk—OH abundant fragments,

few coupling methods

Alk—CO,H N
traditional fragments
Alk—ClI
Alk—Br
. Alk—1 Alk—[M]
1.000 0.554 0.304 0.152 0.018 0.007
R1
X
R1 sz\( R1_002H
3 -
2R AR R R -OH R'-R
R Ar'-X R'-X
R3
© ©

0 L@ . 0
)J\ H_,ﬁj\

{5 R
R FG /\/ EWG X
R’ EWG

R1/\ R1 R

MacMillan, D. W. C. J. Am. Chem. Soc. 2022, 144, 6185. https://doi.org/10.1021/jacs.2c02062
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Alkenylation & Arylation S{ARLLAH

MacMillan (2015
( ) NiCl,(dtbbpy), DBU

o) R? Ir[dF(Me)ppy]x(dtbbpy)PFg R" R
DMSO, blue LED
R : -
%OH + szﬁ/ > RZJY\R'
R' R3 RS
-Co
o CO,H 2
SET O\/\Me
o)
(i) Irih
Photoredox
Catalytic Cycle
= LaNi'—I
Ir(11)
i0 N|ckeI
Me N [ %
N|”L O%}
17
Me M nCgH
N Q\/\nCGHn Ph/\‘/\/ e
o] [¢) Boc NHBoc
< 90% 96%
MeO’Q\/\nCGH13 XS CeHis
BnO CBH13
89% (18:1 dr) Y
77% 78%

MacMillan, D. W. C. J. Am. Chem. Soc. 2015, 137, 624. https://dx.doi.org/10.1021/ja511913h

Group

Wu (2018)

[Mes-Acr](ClO,), K3PO4

o Co(dmgH),(DMAP)CI
PhMe, blue LED, 40 °C
)J\ R > R XAR
R OH
Me . Me Ph
Ph X""0Bn N N 0
Ph™ N “Boc N Me
77%, E:Z =19:1 81%, E:Z = 37:1 80% 49%

(@) /@/vtBU /\/E)\IBOC
/\)J\/\ . PinB” "\
Ph” X Me PinB Ve

33%, E:Z = 23:1 75%, E:Z = 11:1 45%
Wu, J. J. Am. Chem. Soc. 2018, 140, 16360. https://doi.org/10.1021/jacs.8b11218

Fu (2023
( ) Nl(bpy)3Br2, CeC|3, PhC02K

o) R? PhthK, "Bu,NBF,, DMSO R R

R 400 nm LED, (+)CINi(-), 3.0 mA

%OH ¥ szﬁ/ > RNy R

R' R3 R3
5 o—L.CceM—o °
' Ph R! N
o = l o : 3
: . : o
't PhCO,Ce + R + CO, MeO
----------------------------- ‘ 58%

Me,
" )\/\‘)L /H(
BocHN

HO™ o 69% 50%

Fu, N, -K, J. J. Am. Chem. Soc. 2023, 145, 26774. https://doi.org/10.1021/jacs.3c08839
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Alkenylation & Arylation S{ARLLAH

Group
Baran (2017) MacMillan (2014) .
0 R? Ni(acac),, 2,2'-bpy R' R " NiCly*glyme, dtbbpy, Cs,CO4
R . S _ ZnCl THF/DMF o N 0] Ir[dF(CF3)ppyl,(dtbbpy)PFg R
TCNHPI R2 = R2 R" R DMF, blue LED
R L oH *+ AT > *
R R3 R® . 60 - 93%, 24 examples Ar R'
R

AN VinylZnCl MacMillan, D. W. C. Science. 2014, 345, 437. https://doi.org/10.1126/science.1255525
L Nil— MacMillan (2016) -- Asymmetric Version
NiCl,*glyme, L*, Cs,CO4
ZnCIX o] Ir[dF(CF 3)ppylo(dtbbpy)PFg R
R DME/PhMe, blue LED
oH *+ Ar— /k
Nickel

Ar R'
LnNiI J/ NHBoc
Catalytic Cycle

v
} O | 67 |~

Y

Phth

L NIIII

NHBoc NHBoc

4- !Buph h4 -tBu
L NI”J o@ 84%, 84% ee 63%, 91% ee

MacMillan, D. W. C. J. Am. Chem. Soc. 2016, 138, 1832. https://doi.org/10.1021/jacs.5b13211
-CO y . I
2 O—N | \_ ol Ackerman-Biegasiewicz (2024)
-Phth® _ [Cly] Ni(NO3),*6H,0, 'Pr,NEt
TSN o) FeCly, +BUPyCamCN
O

R TBAI, dioxane, 390 nm LED R
OH + Ar— - )\
34 -96% Ar R'

CO,Et ,
W O/\/ R 36 examples
Y
LN

-COQ
H R R+ LNil— —>
48% 71% 45% 65%
R R'
Me e} ﬁ)k Fe|l
R gl ~=——= Fe¢ Ni'L,
Me \/\‘)k N LMCT )\
H R R SET
NHAc (6]
47% Fell
Ackerman-Blegaslewlcz, L. K. G. J. Am. Chem. Soc. 2024, 146, 29551.
Baran, P. S. Nature. 2017, 545, 213. https://doi.org/10.1038/nature22307 https://doi.org/10.1021/jacs.5b13211
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Alkenylation & Arylation S{ARLLAH

Group

Baran (2016)
(0] NiCl,*glyme, dtbbpy

R
R . _ZnClLiCl THF/DMF .
NHPI Ar >
AT R
R

Me Me "By N MeO
E>—Ph / N\ "Bu
Me%\ N .
M Ph Boc Et Et
35% 56% 54% 52%

Baran, P. S. J. Am. Chem. Soc. 2016, 138, 2174. https://doi.org/10.1021/jacs.6b00250

Baran (2022) NiCl,*6H,0, 2,2"-bpy

AgNO3, DMF

o
R (+)Mg|RVC(-), 12 mA R R
NHPI AT > )(
R Ar” R
R"

anode

NBoc iLy
BocN Q NBoc

Baran (2024) NiCl,*DME, 2,2"-bpy
o AgNO3, "Bu,NBF,, DMA

(+)Mg|RVC(-), 12 mA

ArHet
'8 NHPI + Hetar — > tBu—<
U‘( 36 - 76%, dr > 20:1

PGN
PGN 21 examples

OB
/\/OBn 07\ ~0Bn

O standard
. cond/tlon
NHPI E >__tBu o 9%
NBoc dr > 20:1 [ >“Bu
Boc

7\ 1) "BuLi, B(OMe)s 07N\~ 08N
) 2) Pd/C, H,
B, ~_ 3)Hcl

TFA, then Boc,0
56%, 3 steps %, _OH 92%

T~ NH,HCl
GSK-656 (6 steps LLS)
Baran, P. S. J. Am. Chem. Soc. 2024, 146, 6209. https://doi.org/10.1021/jacs.3c14119

NHBoc

reduction 002 Nickel- Ni''L,,
Electrocatalytic — I
Cycle X
Bo N
=z

/

OH
BocN

BocHN

42% CO,'Bu 59%

Baran, P. S. J. Am. Chem. Soc. 2022, 144, 17709. https://doi.org/10.1021/jacs.2c08006

Baran (2025) NiCl,*DME, 2,2"-bpy

Me'v'eo Me (+)Mg|RVC(-), 4 mA MeO
" a. AgNOy, "BU,NBF;, DMA e, | V© o
b. MgCl,, H,0, LiBF,, DMA 5
>f B
NHPI s |
OH &@\
cHO OH NHAC
35% 66% 38% 47%
0
A\ W X | N
N Me = =
H \_/ NT ¢ N)
40% 33% 61% 56%

Baran, P. S. Nat. Chem. 2025, 17, 44. https://doi.org/10.1038/s41557-024-01695-7
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sp? C-C Coupling g'—&!ﬂ

Baran (2016)
(0] NiCl,eglyme, 2,2'-bpy

R
THF/DMF 1
R 1 1 > >(\R
+ R'_ _zn_ R -
N >‘)LTCNHP| ~ 7 89% R7L

R" 54 examples
o O
MeO,C OBn e}
BocN Me ~
TsN
51% 73% 42%

MacMillan (2016)

NiCl,eglyme, 4,4'-dOMe-bpy

O Ir[dF(CF3)ppyl,(dtbbpy)PFe . ]
R . R K2CO3, HyO, MeCN, blue LED R YR
OH 40 - 96%, 30 examples R
R' R = -(CH,)30H, -(CH,)sCHO, etc
MacMillan, D. W. C. Nature. 2016, 536, 322. https://doi.org/10.1038/nature 19056
MacMiIIan (2022)
R"

R'-=OH NHC-1, Py
O(IMes), Ni(TMHD),, MTBE/DMSO

K

Mesl( OAc)2 R
OH— >
R'

Baran, P. S. Science. 2016, 352, 801. https://doi.org/10.1126/science.aaf6123
! R" Ir[dF (CF4)ppyl,(dtbbpy)PF
Baran (2022) ( ﬁ;u ey E(ED YIPFe
(0] NiCl,.glyme, (R,R)-L
R
TMSCI, THF/DMF 1
R . , o R S} (e}
j)LTCNHPl + RI__znChLiCl > \(\ - BE, 1 Me
OBz N
OBz (racemic) @\> Ir(1I1) O(IMes)qj
= (0]
Me Bn OBz — OBz (e} ""%./
O (0] z : t
Ph Ph = Bu NHC-1
M Br” M ""ph Ph Photoredox G Me -RcO
Ph N N Ph 3 3 *Ir(lll) ~ Catalytic Cycle Mesl
3 76%, 91% ee 52%, 95% ee MeHN\/\OH] (1) o i
Ph (R,R)-L Ph -CO,
N
z | 0Bz NHC-1, Py SET Ph
OBz OBz . oL A -PYHBF, ph L ® 9 N
: : th —\ - MeHN i | >:o
Vg & g Vg & i ) i >vo NHMe o
51%, 92% ee 62%, 90% ee 57%, 97% ee H
o \ I Ni'lL
0Bz W Zncttc OBz MeHN /\d radical pern >N o
; = sorting Sy2
TCNHPI standard condition s Me _— D —_—
MeO,C > MeO,C " MeHN
64%, 85% ee Ni"'L, Me
0 AN 0
(0]
1) NaOMe BocHN
2) TsOH NHCbz o¢ NHCbz
Rubrenolide - MeO \/\)m Mv\/
68%, 2 steps M Me o
57% 61% 50%
Baran, P. S. J. Am. Chem. Soc. 2022, 144, 10992. https://doi.org/10.1021/jacs.2c04358 MacMillan, D. W. C. J. Am. Chem. Soc. 2022, 144, 6185. https://doi.org/10.1021/jacs.2c02062
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sp3 C-C Coupling S{ARLLAH

MacMillan (2022) Ni(acac)y, KITpl", Me,CO

O a. TXO, 365 nm LED
b. 4CzIPN, 450 nm R"
R ) ‘ '
%OH + R1/\002( Mes)1/2 > R1\)<R
R’
R" R
(@) Mes . ﬁ_ :
BocN = /Q\IBOC
BocN 0 radical Me
sorting
OH
HO > Me Me @
NBoc H\N | N Me
Me o\) N-g
84%, 1.3:1 dr 91%, 2.3:1 dr 65%
NBoc Me 0
NBoc Me Me
BocHN OMe
Me Me
44% 48% 45%
o Me o
Me
Q OH
Me HO H

44%, from Artesunate 76%, 19:1 dr, from Gibberellin As

MacMillan, D. W. C. J. Am. Chem. Soc. 2022, 144, 21278. https://doi.org/10.1021/jacs.2c08989

TMS

_TMS WA TMS -RsSIBr
. * e
AdHN/ I\TMS Ad, T™MS \/\NHBOC K\NHBOC
SET
*Ir(i) Ir(I1)
Iron
Photoredox NHBoc .
Catalytic Cycle Fe!l(OEP Catalytic Fe'(OEP)
d\,,ﬁ e ) Cycle
E
k(1) SET Si2
-phth®
9 -cO QuMe
2 CozHN—7N CbzHN NHBoc
CbzHN Me >(\/
NHPI AW
Me Me
Me H NHBoc
(MO N %COZMe
N
Boc
46% Cbz 63% Z 6%

MacMillan (2021) Fe(OEP)CI, KOAc

(TMS);SiNHAdm
O Ir(FMeppy),(dtbbpy)(PFg) .
acetone/PrOH, blue LED R

\)< R'
R

MacMillan, D. W. C. Science. 2021, 374, 1258. https://doi.org/10.1126/science.abl4322

2 3
§:
T
Y
.
A
)
\

Shenvi & Baran (2024) Fe(TPP)CI, DCE/acetone

a. Zn, KOAc, Et;NHCI

b. PhSiH,(O'Pr), CsOAc R"
NHP| O + R1-CONHPI > R1\)<R
R
0
CN
Me Me HN NH
Ar'O S o) tirH
3 \ M ]
e BPin Ar'O
Me
Me e
61% 44% 40%

Shenvi, R.; Baran, P. S. Science. 2024, 384, 118. https://doi.org/10.1126/science.adn5619
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. The
sp3 C-C Coupling S[ARLAH
Group
Baran (2022) MacMillan (2023) -- bioisosteres synthesis
o) NiCl,*DME, L, Nal, DMF R2 c 4-CalPN
uMe |
NHPI + NHPI R! 3
NHPI 1 NaOAc, blue LED R?
R? R >
RZ
e OMe a NHBoc MeOZC\/\/(/\)STr e
/K/\/ BPin : MeOzC MeO,C
= Ph NHBoc Cbz
| 26% 65% N
N
ST O S
N N M Ph N>~
L L ) Me 3s 7 BnO
oo CbzHN NBoc Me
42% 41% Me0,C
Me CO,Me MeO,C
oC>_<:>:o X/\/CN 43% 48% 51%
0 NBoc Ph MacMillan, D. W. C. Nature. 2023, 618, 513. https://doi.org/10.1038/541586-023-06021-8
34% 48% 53% Qi (2024) Ni(BF4),*6H,0, L
Baran, P. S. Nature. 2022, 606, 313. https:/doi.org/10.1038/s41586-022-04691-4 O ZrCp,Cl THF, 4°C, blue LED BPin
. z 1
Baran (2023) NiCl,*DME, L, MgBr, \)J\NHPI \)\BPln 31-87% 75-97% e RN AR
(e} (0] FeBrs, LiBr, DMA, 0°C 36 examples
¢ (+)Mg | RVC(-), 4 mA R R NHPI Cp,2ZrCl N .
+ 1 - \
PhHN NHPI R\)J\NHM 34-61%, 84 - 91% ee R ﬂ -phth ~0
R 34 examples -CO;
. 3 NHPI
OMe OTBS LaNi'—X
/k/\ i Ph
= | Me 78% ‘ BPin ] Ni”/\/
= n
(¢} N 0 : Me X
"Bu "Bu 2 steps from AN
I N \\>< (comr:ermal) OTBS il
"Bu "Bu
N L N/ NHPI
Me Me Me X, Ph
(. _/ LnNi”
OTBS standard >""BPin
Penicitide A - /K/\/CONHPI condition \ Me 7
Me : e NHPI EtHN | NHE /0)\ _
Me 96:4 dr Me BPin
Baran, P. S. J. Am. Chem. Soc. 2023, 145, 11518. https://doi.org/10.1021/jacs 3(:03337 Qi, X. B. J. Am. Chem. Soc. 2024, 146, 27070. https://doi.org/10.1021/jacs.4c09245
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Difunctionalization

Ir(ppy)s, Cu(acac),
BTMG, dioxane

o}
R NucH blue LED - R
, O(IMes);p * * Nue >
R
R"
CO,(Imes)q
e} @ A

MacMillan (2020)

- Mesl, R002
SET
*Ir(111)
Photoredox R
Catalytic Cycle L,cu N\
R
W
= Ir(111)

Copper

N
/ |
R

Catalytic Cycle

H = R,NH LCul—X
R,N R,oN Ph
>:N NH
Ph
NBoc Me
0 4-THP 4-THP
50% 73% 80% 80%
PhO,SHN o, Me Me
\
EtO—P% Me P %Me
/
ATHP EtO CO,Me CO,Me
48% 67% 50%

MacMillan, D. W. C. Nature. 2020, 580, 220. https://doi.org/10.1038/s41586-020-2060-z

The
SLAH
Group
Molander(2022) 52 W 350 m LED
nm

o)

R
R DMA _
NHPI 7 + ByPin, > R' Bpin

R' R Rn

initiation . Phth
CONHPI CONHPI ol
PinB—BPin 4
BocN 390 nm BocN BocN
propagation o
-Phth
CONHPI -co,
oot \/\L
BocN
Phth—BPm
PinBMNBOC

pir
PmBMNBoc MBW” %Bpm

68% 42% 46%
COZMe
KHF,

e,

Molander, G. A. Nat. Chem. 2022, 14, 1068. https://d0|.orq/10.1038/541557-022-00979-0
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Difunctionalization SLAH

Group

Ohmiya (2019) -
Sy 3 NHC-2

DMSO, 80 °C
>‘)'LNHP| + R'-CHO + RZ/\ WL
OCs
>/< _CONHPI
- \ - R —m ——»
N\ SET
Ar -CO,
p 11'11 Ar
I NHC-2 _Phth®
AcO
BocN Me Me Ph BocN CO,Me
65% 73% 60%

Ohmiya, H. J. Am. Chem. Soc. 2019, 141, 14073. https://doi.org/10.1021/jacs.9b07194

Yu (2021) I{dF (CF 5)ppyl,(dtbbpy)(PFg)

(6] ) CsF, DMA, 30 W blue LED
R R then HCI
OH + J\/R:i
. R 1 COaH
R
002 Ph W
BocHN N COZH COH
47%, 1.1:1 dr 68% 51%
O Me Me o
0" NF o
Me CO,H
Ph CO,H N_ Me CO,H N_ 2 | |
Cbz Cbz
Me
73%, 4:1 dr 52%, 2.8:1 dr 73%, 2.2:1 dr

Yu, D. -G. J. Am. Chem. Soc. 2021, 143, 2812. https://dx.doi.org/10.1021/jacs.0c11896

MacMillan (2024) Ni(acac),, CsOAc, KTp*

Ir[dF(CF 3)ppyl,(dtbbpy)(PFg)
(TMS);SiNHAdm, MeCN, blue LED R’

> R’
Ar
R2

N\MeMe

(0] R?
)J\ + Ar—Br + &
NHPI R!

N\MeMe

= .
BPin
65% 74% 70%
OH Me
Me Me
Me Me — Me NI ) Me_ 0TBS
\ Hu, _ Me
74 N 7 H Me Me
~ " Me
N Me
62% 66% 66%
_N NH,
o) Me N~ |
& ) &
N
64% 60% 49%

Macmillan, D. W. C. J. Am. Chem. Soc. 2024, 146, 15693. https://doi.org/10.1021/jacs.4c05744

Jin (2024)
(6]

R>‘)kOH * HN
R

Co(Salen)(OMs)

Y\ Catl, TBPB, 0°C

29-87%
91 examples

Jin, S. F. J. Am. Chem. Soc. 2024, 146, 8508. https://doi.org/10.1021/jacs.3c14828
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Addition to C=X Bond

The
S[ARLAH
Group

MacMillan (2014)

O Ir[dF(CF3)ppylo(dtbbpy)(PFs) R
R EWG KH,PO,, DMF, 26 W CFL R EWG
OH * R \/\ >
RZ
R’ R' R2
Me Me (0] Cy
CO,H
CHO m CO,Et
NHBz
NCbz Bn
NCbz NCbz NCbz CO,Et
92% 57% 85% 87%

MacMillan, D. W. C. J. Am. Chem. Soc. 2014, 136, 10886. https://dx.doi.org/10.1021/ja505964r

West (2023)

Mendoza (2020)
o

R
>‘)LNHPI ¥
R

R"

BuNAH / NADH

DMSO/H,0, Air R>(\/ EWG
R’

Ewe

\J

Fe(OAC)2 / Fe(N 03)3'9H20

5 iPrzSiSH, Na,CO5 R3
R CF,CO,H MeCN/H,0, 390 nm LED H/
1 + >
R\/\Rz CHF.COH R?
R1
o O SET .
)J\ + Fell — —_— MH + Fe'
Ry OH Ry OFeq3 -CO;

Me
Me
HO,C C OHC C
? ‘(\/)8/\/ ‘(\/);\/ 5 O/\)\/C Me)\l/\OBz
z
C

65% 69% 71% 66%
West, J. G. Nat. Chem. 2023, 15, 1683. https://d0oi.org/10.1038/s41557-023-01365-0

Q Me NHAc
P e SR S =
CO,Me €
88% 91% 92%
Z o H
R>‘)k BUNAH _ R
N~ NHPI LR
"Bu” CONH,| R SET R - CONH
BuNAH R" = -CO, u 2
-PhthH

Mendoza, A. J. Am. Chem. Soc. 2020, 142, 20143. https://dx.doi.org/10.1021/jacs.0c09678

MacMillan (2018)

Yang (2024)

X DMSO, blue LED X
HO,C” N "y TR OR? -
o)
OEt

66%, 92:8 er

Yang, Y. Nat. Chem. 2024, 16, 1339. https://doi.org/10.1038/s41557-024-01494-0

CvRAP enzyme
(0] Tris-HCI buffer (pH = 8.5)

0
Y ORZ
R1
0
0
N OEt
Me

83%, 9:1dr, >99:1 er

R1
(e} O O
o OEt
Me
86%, 86:14 er 72%, 97:3 er

NiCl,+dtbbpy, TMG

o) Ir[dF(CF3)ppyl,(dtbbpy)(PFg) R!
R%OH - - H,0,DMF, 40 Wblue LED \H\/RZ
R’ R'
: Me
LnNi---Z. > LNi--- Ni-alkyl .
'+ N N\ insertion . _Pr
' ' vs , ' _
v+ Boc .+ Boc
Me ————ipr iPr————Me NBoc
favored 6.8:1rr
""""""""-"""""""""""-": Me Me
N e : Me  Me Bocl\ll ~ _Pr
: | .
WOH X TMS ' BocN \)%/'Pr
; iBu
NBoc '
NBoc : 4411 16:1 rr
64% 74%  EEnEE LT L PP T LR L EE LT EES
BocHN \)Ln BnO\)Ln \)Ln O:O_(
CsHg CsHyg CsHg "CsHyg
41% 65% 64% 56%, 13:1 rr

MacMillan, D. W. C. J. Am. Chem. Soc. 2018, 140, 5701. https://dx.doi.org/10.1021/jacs.8b02834
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Addition to C=X Bond S{ARLLAH

Montgomery (2021)
O

R%NHPI *+ R'-CHO

R'

Ni(COD),, BiOx, TESCI
1,5-hexadiene, LiCl
Zn, DMF, 0 °C - rt

OTES

32-91%
47 examples

- R1
R'

Montgomery, J. J. Am. Chem. Soc. 2021, 143, 21234. https://doi.org/10.1021/jacs.1c11170

Baran (2024)

O
R\)J\ + R'-CHO
NHPI
( l\_/le 3
(6] "
! .
N NHSO,Ph
N Me Me
pr L Ph
. J

OTES
"Pr ;
Me2N NMez
TDAE = —
Me,yN NMe,
OH
o H
M:\naph
PinB

35%, 84% ee

CrCly, L, Proton Sponge
TESCI, TDAE, TBACIO,

HO/\(\’):\naph

(+)AL | Ni(-), 2.5 mA OH
TBAF work up R \/\ R!
L.cr' Ler

o) )
\)J\ "0 np
"Pr 7 r

NHPI Phth © )
-CO,

TDAE
TDAE?/V L,cr'—cl

LnCr”'-CI

TESCI

"Pr

51%, 90% ee

43%, 81% ee

Baran, P. S. J. Am. Chem. Soc. 2024, 146, 4872. https://doi.org/10.1021/jacs.3c13442

OBn
© OH o) Ni/Ag
electrocatalysis
+ NHPI %}? >
OH
= 51%
=
0 OBn +
BnO CHO Cu, DMA OBn
NHPI 130 °C
X + 0
/ OBn OHC OBn

standard
conditions

—> ,_ gravicycle

46%, 82% ee

OBn (_)H
BnO ;
/\ﬁﬂ/@\ 5 \
= 6 O

Seidel (2024)

(0]
o 0
R' R \/(_B\B

BocHN

(CuOTf),*PhMe X<
Cat-l, Et;N, DCE )

\
P

Iz

52%

=
H H
N
HN N
H

68% 66%, > 20:1 dr
Seidel, D. J. Am. Chem. Soc. 2024, 146, 26331. https://doi.org/10.1021/jacs.4c08754

86%, 1.5:1dr
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Miscellaneous Examples

Fu (2019) MacMilian (2018)
O PPhj3, Nal c CuCN, bathophen, BTMG
R OTMS MeCN, blue LED R Ar 0 N—o Ir[dF(CF3)ppyl,(4,4'-dCF 3bpy)(PFg) R c
NHPI * /& - = R . Me EtOAc, H,0, blue LED >r
R R" Ar R O R OH Me R %
R"
O Me (@)
NHPI )\/U\
® . E 0" M e
o= NN, PPh, HOL A .
o ©
N_ /[(
HO Y OH
o) 07 g :
+ _ Y Me
AGH* (/o pph3) = 86.5 keal/mol ggT J\,@" s o o i
AGI(W/ PPh3) =61.2 kcal/mol 0 (0] 1 Me
QPPh? y R from nutriacholic acid, 71% from mupirocin, 45%
Ph . N _0 MacMillan, D. W. C. J. Am. Chem. Soc. 2018, 140, 6522. https://dx.doi.org/10.1021/jacs.8002650
®Na~~ @ —ph Liu (2019)
O "
5 DMPU CuCl, 2,2 bopy
ET ®Na R>‘)k . Y, wCroH DMSO, 60 °C R%
OTMS TCNHPI Zn,
Nal + PPh, - F’h'[he R' DMPU Cr.H 31-94% R'
) TMS /& -CO, R" 62 examples R"
Ph Liu, W. J. Am. Chem. Soc. 2019, 141, 11389. https://dx.doi.org/10.1021/jacs.9b05363
0 OTMS - '
w w / W Liu (2024) Ni(Cl04),*6H,0, L, Mg(OAc),
Ph o] DMPU Ir(ppy)2(dtbbpy)(PFe)
R \ \CF.H Mg(OAc),, HCO,H, blue LED R
NHPI * Al -
(@) Me DMPU
(6] R' R'
NBoc
Ph)W\ Ph p N o) NHBoc
H c—-(7
70% 62% 84% 0
I \ NH OBn
o} NBoc NB (L
NHBoc °9 N N
/U\)\/\ P
O
L from Leu-enkephalin
78% 91% 90% g 38%, 98:2 dr
Fu, Y. Science. 2019, 363, 1429. https://doi.org/10.1126/science.aav3200 Liu, W. J. Am. Chem. Soc. 2024, 146, 29297. https://doi.org/10.1021/jacs.4c11257
1
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Miscellaneous Examples S[ARLAH

Group

Lundgren (2021)
o) CzIPN, Cs,CO;

R_ '3CO,H

R DMSO, blue LED
OH + 13C02
R'

R"

“SCOZ
M802

Y
R"

13CO2

/Y:sCOz
O

e

59%, 38% '3C 24%, 90% '3C 72%, 21% '3C

O 13
Bn
CO.Et Ph—N N

CN o CN
(0] O Mo Me
ST
N N
g PinB Q
BUOth COztBU

L
35%, 86% ee
from zaltoprofen

Me Me /Ej/\Me ©/\(Me
~
Me N Me

73%, 93% ee

Ph CN

60%, 71% "3C 71%, 70% '3C 60%, 74% '3C
Lundgren, R. J. J. Am. Chem. Soc. 2021, 143, 2200. https://dx.doi.org/10.1021/jacs.0c12819
Xu (2022) Cu(acac),, Ce(OTf)s, "BuyNCI, L
0 TMSCN, MeCN/TFE/DCE
Ar% (+)RVC | Pt(-), 2 mA, 395 nm LED CN
OH > :
A7 R
R
o]
pn O et
o)
Ph >\
oce'VClg®
oA Et L,Cu'(CN), L,Cu"(CN),
Ph)\ Et
CeIIIC| 3-
ceVClg?-

TMSCN
e
Xu, H. -C. J. Am. Chem. Soc. 2022, 144 20201. https://doi.or

L,Cu'CN

0/10.1021/jacs.2c09050

76%, 80% ee 61%, 90% ee 91%, 81% ee 68%, 92% ee
Maruoka (2024) Ir(ppy)s, ZnCl,
e} o PhMe/DMAc PPh;
R'HN . blue LED _ RHN
nrpl + Phgpa I > COR'
OR!
R R

divergent transformations

alkylation E OH
alkene, Ir(PPy); ! BocHN CO.Et BocHN COLEt
CeF5sSH, ascorbic acid ! 2 2

MeCN/H,0, blue LED Me Me
43%, 1.1:1 dr 84%, 2.1:1 dr
' OMe
arylation E S NH
Y . N MeO OMe N
arene, Ir(PPy)s, HBF, |
MeCN/H,O, blue LED : BocHN BocHN BocHN
' O,Et CO,Et CO,Et
E Me Ph Me
: 81%, 1.1:1 dr 55%, 1.1:1dr 63%, 1.2:1 dr

Maruoka, K. J. Am. Chem. Soc. 2024, 146, 35478. https://doi.org/10.1021/jacs.4c14860
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