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Birch
reduction
O
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oxidation: R‘@:
OH R'" Nu
microbial oxidations of
oxidation phenols
Nu E Ewg
. E Nu
addition: R R
[T™M]"
TM-mediated DpnAr
N
R’ u
cycloaddition: F@,R.. RQ
NRIRII
arenophiles

15 kcal/mol

olefin-arene
meta-cycloaddition
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I | i hypervalent iodine involved reactions

oy M Phi(OAc), (1.0 eq.) R

0
O\)\R1 CF3CH,OH, -35 °C oJ> . O\ o
powdered NaHCO; @ o O
-35 °C (anhydrous workup)
QAC
.. Ph—h !
o) OH AcO
@M'R-

(R)-1

1st ligand
exchange
- AcOH
OPh\ICO >
/\B/ R
R'

2nd ligand
exchange
- AcOH
R'
O
'\c?’*
O Ph
R

R
4: pro-R ketal 5: pro-S ketal

ligand coupling - Phl

(R,R)-2(major) + (R,S)-3(minor)

Pouysgu, L.; Chassaing, S.; Quideau, S. Angew. Chem. Int. Ed. 2008, 47, 3552



I|| Arylative dearomatization reactions

2 [Pd(cinnamyl)Cl], (1 mol%)
R+ _ Ligand (3 mol%)

“ 3 .
“ R’ K,CO3 (1.5 equiv)
Dioxane (0.2 M)
Br 120 °C, 16 h

o) 0]

74%, 81% ee

‘ rearomatization X
processes

99%, 91% ee

intermolecular C-O crossing-coupling

Rousseaux, S.; Garcia-Fortanet, J.; Buchwald, S. J. Am. Chem. Soc. 2011, 133, 9282



I|| Arylative dearomatization reactions

HO Z
\©iN> [Pd(C3H5)Cl], (1.25 mol%)
)

Ligand (3.75 mol %)
K,COs3, toluene, reflux

PCy2

1 R! 2 Ligand
[Pd(C3H5)C|]2 + 2L

Pd(O)L
(A=
(2L
> erythrinane skeleton
A\r

Xu, R.; Gu, Q.; Wu, W.; You, S. J. Am. Chem. Soc. 2014, 136, 15469

R2



I|| Allylative dearomatization reactions

OH [Ir(cod)Cl),] (X mol%) OO
AN Ligand (2X mol%) O\P

R_: ~ )*Ar
= Li,CO3 (200 mol%) OO

comditions A: THF, 50 °C
conditions B: dioxane, reflux

Z/\/\/OCOzMe
Ar =2-MeOCgHy4

11 examples Ligand
up to 97% ee

O
k/@

)j*[lr?

Wu, Q.; Liu, W.; Zhuo, C.; Rong, Z.; You, S. Angew. Chem. Int. Ed. 2011, 50, 4455



I|| Allylative dearomatization reactions

R’ [{Pd(C3Hs)Cl},] (5 mol%) w7 i

OH (R,R)-Ligand (11 mol%) O Q NH ENH 0
R2 DBU (2 equiv), RT R2 (:E: I;S@

1,4-dioxane (c = 0.025 mol/L) Phy Pha

* (R,R)-Ligand

up to 97% ee

Ph "N0c0,Me

Pd(0)

OMe

X-"0co,Me Pd(0)

Zhuo, C.; You, S. Angew. Chem. Int. Ed. 2013, 52, 10056



I l J Allylative dearomatization reactions

o0
( /P\ +
O OH

OH
N R ! Ts \N,Ar
O 2 /.&I
R® Ar = 4-CF3CqH,
R1
N OH ) Ts \N,Ar
B

Ar = 4—CF3C6H4

NTsAr

/

—_—

C

O O H

O R
A (10 mol%) - e N \\\/\NTsAr
5 A MS, PhMe = R2
-20°C ,4h R3
up to 97% yield
up to 97:3 e.r.
NTsAr
g
R’
0 N
B (10 mol%) - e N 0
5 AMS, PhMe = R2
-20°C,4h R3
up to 98% yield
upto 97:3 e.r.
. .O NTsAr 1 r

a-naphthols

_—

Sp2

7\

VAR

O OH

CIXC
0-p°

G=9-phenanthryl
A

G
Goe

G

O-p~

G=1-Naphthyl
B

™

Yang, B.; Zhai, X.; Feng, S.; Hu, D.; Deng, Y.; Shao, Z. Org. Lett. 2019, 21, 330-334



I l J Alkenylative dearomatization reactions

R1
(i: Me [RuCly(p-cymene)s] (2.5mol%)
| Cu(OAc), (2.1 equiv)
K>COs3 (2.0 equiv)
1,4-Dioxane, 90 °C, 48h

Nan, J.; Zuo, Z.; Luo, L.; Bai, L.; Liu, J.; Luan, X. J. Am. Chem. Soc. 2013, 135, 17306

7N
R~ Ph Pd(OAc), (5.0 mol%)

dppp (6.0 mol%)

OH :
OO B K,CO3 (1.0 equiv)
DMF, 135 °C, MW, 15min

2a

X =Br

Zheng, H.; Bai, L.; Liu, J.; Luan, X. Chem. Commun., 2015, 51, 3061

RiC on PA(OAC), (10.0 mol%)
A Cu(OAc), (2.1 equiv)
on + | .
N K,COs (2.0 equiv)
RT Ph
_ DMF, 90 °C, 15h
1a-x 2a

Han, L.; Wang, H.; Luan, X. Org. Chem. Front., 2018, 5, 2453



I I B Alkenylative dearomatization reactions

R']__I_ B
O Ph cat (5mol %)
4 (BzO), (5 mol %)
OH + Ph/ —
Cu(OAc), (1 equiv.)
R2 R3 (2 equiv.) K>CO3 (2 equiv.)
toluene, 85 °C
+2 CuOAc ) cl
2 G Cp*Rh(OAC),
u(OAc),
AcOH
Ph
Cp H

Cp*

O\Rh/
|
OO Cl
Cl

Ph turnover limiting
/ X step

Rh\C

5 AcOH
Cl

m/gratory /nsert/on

Zheng, J.; Wang, S.; Zheng, C.; You, S. J. Am. Chem. Soc. 2015, 137, 4880




I l | Halogenative dearomatization reactions

OH
R1

Yin, Q.; Wang, S.; Liang, X.; Gao, D.; You, S. Chem. Sci., 2015, 6, 4179

DCDMH

5 mol% (S)-TCYP

N82003
2BF Toluene, rt, 46-48h

(DHQD),PHAL (10 mol%)

toluene, -78 °C

cl, R?
X
/ 7, G

Cy Cy

(DHQD),PHAL

Chiral Anion Phase
Transfer Catalysis

H
O I\
* < \P//O N

o \O'
E*‘/
lon Pair

u

N
Me] =0
N
Me Cl
DCDMH

Proposed working model.
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I I I Dearomative hydrogenations

© H, (50 atm) @ 60% selective
> at >90% conversion
Ru, ZrOz, ZnSO, 50,000 tons/year
H,0, 150 °C

Asahi Chemical Co. chemoselective hydrogenation of benzene

[RuCl-(p-cymene)(S,S)-
RAL X \—R1 (R,R)-PhTrap]Cl (2.0 mol%]) R X I
NF DBU or TMG (20 mol%) =
H, (50 atm), 40 or 100 °C

'PrOH, 'BuOH or toluene

- SP2 - 'BuO,C CO,Bu
CO,/Bu  pa L PPhops  PPh,
98%, 93:7 er C&): Me :&D: 91%, 80.5:19.5 er

(S,S)-(R,R)-PhTrap

Etm EtO
OEt mo Et
OMe

61%, 95.5:4.5 er 87%, 955 er 49%, 76:24 er

OMe

Kuwano, R.; Morioka, R.; Kashiwabara M.; Kameyama, N. Angew. Chem., Int. Ed., 2012, 51, 4136



I I I Dearomative hydrogenations

Rh-NHC catalys

R H, (50 bar) O/R
F F=—
= hexane, 25 °C

F F Cy
90% 88%, 9:1 dr 90%, 7:1 dr 91%, >20:1 dr \%
—N

Dipp ¢
==Rh—ClI
F F lI
: :F Q: F: : :F E F Z
F i F F

F
96%, 17:1 dr 91%, 6:1 dr 60%, >20:1 dr 34%, >20:1 dr

Wiesenfeldt, M. P.; Nairoukh, Z.; Li, W.; Glorius, F. Science, 2017, 357, 908



I I 1 Nucleophilic dearomatizing reactions

dearomatization

R
R t ; via ispo attack
O (R 1)2eq.'Buli O LR p :
-78°C
/ /

-78 °C, 1h in Et,0

E+

-78°C, 1h

R 1) 2 eq. '‘BuLi
(_R _-78°C100°C EtQ
2)E*(12 eq))
R
A 0°C, Et;0

R

Liu, L.; Wang, Z.; Zhao, F.; Xi, Z. J. Org. Chem., 2007, 72, 3484



I I 1 Nucleophilic dearomatizing reactions

R'Li (3.0 eq) Ph  Ph Ph,  Ph
Ph, N DMPU (6.0 eq.) - g
O__N THF, -78°C O__N O__N
+ E +
then E™ (2.0 eq.) R \E
| D THF, -78 °C to rt | |
L R P
R
Ph  Ph
Ph,  Ph Ph,  Ph 3
O__N
M M wPr
y Bu i “Bu
F
81% 17% 53%(7%)
Ph Ph
HO._ 4 \, HO_
z Mg

~" ~YOH HO” ™
OH

M
HO Pr O_N HOW . aPr
M . T
© - : “Pr
HO'

OMe

Clayden, J.; Parris, S.; Cabedo, N.; Payne, A.H. Angew. Chem.Int. Ed., 2008, 47, 5060



I l B Radical dearomatizations

M M
CO;Me Sml, (5.0 eq.) GOMe €OMe

HMPA (18.0 eq.) .
'PrOH (2.0 eq.)
b C I &
Me THF

o) a b
at 0 °C, 93%; a:b=1:1.3
at-78 °C, 84%: a:b=1.7:1

|2€TT\1
\
\ 1L,Sm.
IQSmO¢R . ) OSml, S 29™0sml,
< . R i R1©<ll
R R
R1
H+
OH oSml,

Ohno, H.; Okumura, M.; Maeda, S.; lwasaki, H.; Wakayama, R.; Tanaka, T. J. Org. Chem., 2003, 68, 7722



Radical dearomatizations

Me R Sm|2 (22-27 eq)
o) | S 'BUOH (2.2-2.7 eq.)
HMPA, THF, rt
R R
CO,Et
: =
HO" yé! Ho
€ Me OH
R=CN, R'=H, 54% Me' pe
R=H, R'=0Ac, 50% 76%

(trapped with acetone)

HO ;4
77%

(trapped with allyl
bromide)

Wefelscheid, U. K.; Berndt, M.; Reissig, H. Eur. J. Org. Chem., 2008, 3635



I l B Radical dearomatizations

| BusSnH (1.5eq.) ‘
©/ PhSeH(0.2 eq.), AIBN (0.1 eq.) O
R

R benzene, 80 °C
OH
e
HO ‘
® ([ C (YL
OH OH
OH

54% 49% 52%

\ |

0s0y (cat.), NMO
51% (2 step oxidation)

HO-+ PhSeH HO +PhSe:  eq.3

PhSe: + BuzSnH —— > PhSeH + BusSn: eq. 4

Crich, D.; Grant, D.; Wink, D. J. J. Org. Chem., 2006, 71, 4521



I | § Transition-metal-mediated dearomatizations

AN . 6-| \, |[M] E* ET\.I."'[M]_‘ [M]' (TE Nu” o | Nu
A l;/\J' '\;\;{ then [M] L

R decomplexation R
TfOH MexP
20 © 3 NO
Me3E\W\No CF, _TTOH. MeCN, -30 °C Meaf\W\NO CF; _MeCN,-30 °C - CF3
LEIRAN then LiDMM TN then Buy,NBH,
MeCN, -30°C MeCN, -30°C :
80% 9
(o MeOZC COzMe 80% MeO,C CO,Me
CF;
NOPFg
acetone, rt
69%

MeO,C~ “CO,Me

Wilson, K. B,; Harman, W. D. J. Am. Chem. Soc., 2017, 139,11401



I | § Transition-metal-mediated dearomatizations

I\/Ie
A )
&) O TfOH, MeCN, -35 °C

Tp- Mo then N-methylpyrrole
A NEts;, MeCN, -35 °C

27%

Myers, J. T.; Harman, W. D. Organometallics, 2015, 34, 3648

TfOH
DMAR ' NO DMAR  NO con 60 ¢ NN Ry I CF3
Mo — Mo CF3 - . T W
Tp N Tp (0] N
M then MMTP THF, rt
Me Mee NEt,, EtCN, -60 °C 71%
63% Me” | ~CO;Me Me™ , COMe
97:3 er

Shivokevich, P. J.; Harman, W. D. Organometallics, 2018, 37, 4446



I | § Transition-metal-mediated dearomatizations

E
* o Nu | 1.E® " _Nu
X N Nu 2. [Ox
D (D A e
R R R R
Me Me
PN
OMe Phi. N Ph OMe i. "BuLi, THF, -60 °C OMe
y Li _TMS__/ ii. CuCl, -60 °C ™S, e
< TMSCI e . B &
Cr(CO); THF, -100 °C Cr(CO)»  7poc to 1t Cr(CO)s
87%, 93.5:6.5 er >99:1 er 83%
i. 2-lithio-1,3-dithiane
THF, HMPA, O
60 ° ™
60 °Ctort _ S = Me 5 steps
ii. TMSCI, -78 °C to rt S ’
iii. hv, air, rt SJ
iv. THF,HCI, rt (+)-ptilocaulin

45%, >99:1 er

Schellhaas, K.; Schmalz, H.-G.; Bats, J. W. Chem. Eur. J.,1998, 4, 5



I ] § Transition-metal-catalyzed dearomatizations

/\/SnBu3 (1.0eq.)

Cl
Pd,(dba)s*CHCl3 (5.0 mol%)
(o)
S N PPh; (40 mol%)
| _ acetone, rt
/ <:>
Me
Pd°
AN X IT
ane
80% 82% L
~ - N Fg/} @E/L
\\/ |
79% 85% o %
Bu,SnCl A -SnBus

Bao, M.; Nakamura, H.; Yamamoto, Y. J. Am. Chem. Soc., 2001, 123, 759



I ] § Transition-metal-catalyzed dearomatizations

cl
SnBu
3 (1.0eq) |

Pd,(dba); (5.0 mol%) |

Oe PPh3 (20 mol%)
CH,Cl, rt
R

/\/SnBu3

Bu3SnCl

89%

Lu, S.; Xu, Z.; Bao, M.; Yamamoto, Y. Angew. Chem., Int. Ed., 2008, 47, 4366



I ] § Transition-metal-catalyzed dearomatizations

/~SnBus R R
al V4 (1.2 eq.) | |
AN 1 Pd(PPh 5.0 mol%
R-T R (PPha) ( °) g R or R— |
= CH,Cl,, rt
~,
A X
4 Cl-CgHy
Ru |
Me 0 Bu
AN @o AN
71% 92% 25% 63% (62.38)
Ph CO5Me ] Mo
~,
A X
65% 89% 96% 71% ( fromOC(O)CF3)

Peng, B.; Feng, X.; Zhang, X.; Bao, M. J. Org. Chem., 2010, 75, 2619



I ] § Transition-metal-catalyzed dearomatizations

Bpin
/\/ (1.0 eq.)
Cl Pd,(dba); (5.0 mol%)
PPh3 (20 mol%)
A CsF (3.0 eq.)
Rt >
¢ CH,Cl,, 30 °C
R
Cl
Pr Me Me Ph
N X X X
75% 78% 72% 68%
R
R L,Pd(0)

reductive oxidative
elimination addition

/

Pd_ { CsF
L
F—B(Pin)

Zhang, S.; Ullah, A.; Yamamoto, Y.; Bao, M. Adv. Synth. Catal., 2017, 359, 2723



I ] § Transition-metal-catalyzed dearomatizations

MeO,C.__CO,Me MeO,C S CHO,Me MeO,C.__CO,Me
J | Ph
0CO,Me [Ir(cod)Cl);] (4 mol%) @
L1 (8 mol%) ) I o\p_N>

- - &2 / >

DBU (200 mol%) ‘ Ph>——
1,4-dioxane, 80 °C MeO,C
MeO,C CO,Me MeO,C CO,Me MéO,C 1

53%, 93% ee

Pro,C.__CO,Pr MeO,C.__CO,Me MeO,C.__CO,Me MeO,C.__CO,Me

| | | |

/ cl Cl Me / MeO /
N
MeO,C MeO,C MeO,C MeO,C
MéO,C MéO,C MéO,C MéO,C
0, 0, 0, 0,

31%, 95% ce 61%, 94% ce SRR kel b

Yang, Z.; Jiang, R.; Wu, Q.; Zheng, C.; You, S. Angew. Chem. Int. Ed. 2018, 57, 16190



I l [ Dearomative cycloadditions

OH R!

R1
O
PIB (1.6 eq.) O
+ > i R2

HFIP/CH,CI,, -4 °C

R2
SOPh SO,Ph
. | :
o R’ @o R
2D a9
L - (e
R2
B SOPh SO,Ph SoLPh |
H H |

SOzPh SO,Ph SO,Ph

40% 72% 40%

Jacquemot, G.; Me " nard, M.-A.; L'Homme, C.; Canesi, S. Chem. Sci., 2013, 4, 1287



I l [ Dearomative cycloadditions

TESOTf (5-10 mol%)

7\ CH,Cl,, -78 °C

H
Q | NHTs N .

69%

2% 67%

o) OTES o OH
TES~' H OTES 11 H Desilylative H

soRienle
)

oY,

Ling, J.; Lam, S.; Low, K.-H.; Chiu, P. Angew. Chem., Int. Ed., 2017, 56, 8879



I I ] Arenophile-mediated dearomatizations

Me
X OYN%O visible light R4
R—+ ¥
MTAD olefin
function
AP 1T4+2] . _Fg,

Fa4

N-N Red




I I ] Arenophile-mediated dearomatizations

then OsQ, (cat.), NMO,

pTsOH (cat.)

e 78°Cto 0°C
R X visible light N\\éo acetone, - to C =
|
= ﬁ/NMe

0]

:|:
Y,

1. NoH,4 or KOH, 100 °C

NHB
>< then BzClI O: ><
2. Sml,, MeOH, rt

R4
NHBz
dearomative diaminodihydroxylation 13%-32% over four steps
NHBz N NHBz NHBz
Y O Y O
NHBz NHBz NHBz NHBz

OH CH,Cl,, 40 °C

Py
—|=
<‘,,,><\\;>

Southgate, E. H.; Pospech, J.; Fu, J.; Holycross, D. R.; Sarlah, D. Nat. Chem., 2016, 8, 922



I I ] Arenophile-mediated dearomatizations

then OsOy (cat.), NMO,
y ’ O

MTAD
> OH
R X visible light N Ri%/N\fo acetone, -78 °C to 00(3 R—:(j: pTsOH (cat.) Rl 5(
I N 2oy CHCly, 40°C AN

= YNMe

@]
>0 N,H, or KOH, 100 °C Ay
| > 1~
R— X >< R ><
S then CuCl, NS 0
OH Me
©:O>< O>< Me 0o Br\<j:0><
LXK §TIK
0] 3 3 @]
H 3 steps H 3 steps
OH
"X
HO" ™ YOH

MK7607

/><\

OH
3-O-desmethyl phomentrioloxin

Southgate, E. H.; Pospech, J.; Fu, J.; Holycross, D. R.; Sarlah, D. Nat. Chem., 2016, 8, 922



I I ] Arenophile-mediated dearomatizations

MTAD

R\@ visible light R
then KO,CN=NCO,K

AcOH, EtOAc, -50 °C

R KOH, 100 °C R\©
then CuCl,
dearomative reduction 35%-67% over two steps

f
Bu\© TMS. : HO\/\© BocHN/H\ :
Me OMe COOH
MeO
HO MeO O

Okumura, M.; Nakamata Huynh, S. M.; Pospech, J.; Sarlah, D. Angew. Chem., Int. Ed., 2016, 55, 15910




I I ] Arenophile-mediated dearomatizations

NHBz
1. KOH, 100 °C :
R R
@ then BzCl - \@
2. Smly, MeOH, rt y
NHBz

14%-39% over three steps

NHBz NHBz NHBz NHBz NHB2
: Me._- : Cl A :

@ e o a0 0
NHBz NHBz NHBz NHBz NHB2

Okumura, M.; Nakamata Huynh, S. M.; Pospech, J.; Sarlah, D. Angew. Chem., Int. Ed., 2016, 55, 15910



I I ] Arenophile-mediated dearomatizations

MTAD
XN visible light, EtCN
R © then ketone or ester, LDA
Pd(dba), (2.5-5 mol%)

dppb (3-6 mol%)
EtCN, THF, -50 °C to 0 °C

(0] R1
A PdL
NMe [Pdlcat. R O Li-enolate
/=0 > S R

NRu

@] (0] 0)
Me Me (0] Me
OMe \ PMP
9@ JORNO e SN e e
PivO
NRu NRu NRu NRu Br NRu
86%. 20-1 dr 75% 56% 82%, 2.6:1 dr 82% 75% (3:1)
1-3
steps
e I\ :
s 0 i 0,0 |
: . Pr ipr !
' Pr :
S PP PSR € RSN IP R PNRIPIIESEIR. € RSO P I NHz ... !

Okumura, M.; Shved, A. S.; Sarlah, D. J. Am. Chem. Soc., 2017, 139, 17787



I I ] Arenophile-mediated dearomatizations

. . @)
enantioselective
dearomative OMe
carboamination
‘ g ‘ : O‘

NRu NRu
68%, 97:3 er 72%, 95:5 er
with Pd(dba), (5 mol%), with [Pd(allyl)Cl], (5 mol%),

(S, Sp)-Bu-Phosferrox (6 mol%)  (R)-DTBM-SEGPHOS (6 mol%)

-
0 =N

PAFZ
o PAr2 S=~pph,
( O Fe
0 <=

(R)-DTBM-SEGPHOS

By
Ar=35-di-Bu-4-OMe-CgH, (S Sp)-Bu-Phosferrox

Okumura, M.; Shved, A. S.; Sarlah, D. J. Am. Chem. Soc., 2017, 139, 17787



I I ] Arenophile-mediated dearomatizations

MTAD
AN visible light, CH,Cl, =

Z then RMgBr, [Ni(acac),] (1.5 mol%) R
(R,Ry,)-iPr-Phosferrox (2.0 mol%) NRu visl?/tl)}?lligght / 5 ’[:l::;] cl;at.
CH,CIo/THF, -45°C to 0 °C © - / N,N\f —ATger,
NMe Ar 7
PPh2 Tf NRu

(0]
‘7 wiPr
Ni® Q
'OI”II 7
(R,R)-iPr-Phosferrox L“N"'A N-—=0 \
] NY\f

® AN
70%, 97:3 er 55%, 91:9 er LnNn-© o A
NS "/N/N 0 . SRR M
N Lan-O g
JNMte Al XN o
o) * 7
g NMe
ArMgBr
Me NRu NRu
55%, 89:11 er 55%, 97.5:2.5 er 63%, 94.5:5.5 er

Hernandez, L. W.; Klockner, U.; Pospech, J.; Hauss, L.; Sarlah, D. , J. Am. Chem. Soc., 2018, 140, 4503



I I ] Arenophile-mediated dearomatizations

O O 2-4 steps

75%, 98:2 er < NH

OH O
(+)-paccratistatin

Hernandez, L. W.; Klockner, U.; Pospech, J.; Hauss, L.; Sarlah, D. , J. Am. Chem. Soc., 2018, 140, 4503



I I ] Arenophile-mediated dearomatizations

2 2

MTAD

RL R
N~
2 visible light, solvent, -50 °C
. .
/O then amine, O‘
NRu

[Pd] catalyst A or B (5 mol%)
THF, -20°C, 20 h

RT R
N
NRu

Secondary amines [catalyst A: Pd(PPh3)g4] Primary amines [catalyst B: Pd,(dba)s/dppf]
O O
Me\N,Bn Et\N,Et N [N] i NH"Pr m,}\l’!l_lcy HN/\/\ HN/\/COZEt
62% 68% 90% 49% E 82% 67% 65% 84%

Wertjes, W. C.; Okumura, M.; Sarlah, D. J. Am. Chem. Soc., 2019, 141, 163



I I ] Arenophile-mediated dearomatizations

2
MTAD Rl
visible light, EtOAc, -50 °C
then amine, Pd,(dba)s (2.5 mol%) O‘
(S, Sp)-tBu-Phosferrox (6 mol%)
THF, -20°C, 20 h NRu
8 @
NH"Pr NHPr NHCy
N N o o s
v v

66%, 97:3er 53%, 99:1er 93%,97:3er 88%,99:1er 84%, 97:3 er

‘\\tBU
oY
CI :

PPh
Fe 2

<

(S,Sp)-'Bu-Phosferrox

Wertjes, W. C.; Okumura, M.; Sarlah, D. J. Am. Chem. Soc., 2019, 141, 163
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I I g

OH O
Ph
“FN\_0CoMe
cat. / Ligand 5
R
\
Ph
S Ph
R'—
= /
OH Ph
R2 cat. / Ligand
O
A N PdL Nu

/N NMe [Pd] cat. R ! Nu-
N0 T — RL

R_
RZL NRu I
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