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B(OH), FeCl, (4 mol %)

= N FeCl; (6 mol %) N Ph
N NaHCO, KOAe R FeCly, FeCIa, co
. PEG-400 ArB(OH),

m Ligand-Free Suzuki Coupling

CO (balloon), 100 °C 3 Fe(CO
o o F oo m( hn base
OoN cl FiC F
3aa, 3 h, 92%° (trace)®  3ba, 24 h, 90% (46%)° 3ca, 28 h, 75% 3da, 285, T1%
0 o 0 Me © Fem(COh-1 [ArFen(CO)I
F Ph F Ph Ph F B
e )k CO insertion
F Me'
3ea, 4, 93% 3fa, 3, 92% 3ga, 24 h, 82% 3ha, 17 h, 87% [ArCOFen,(CO)n4T
o Q 0 Me C
o ST LT ° ooketicon e
Me MeQ Me Ph E ‘?\ Ar' SET
3ia, 17 h, 82% 3ja, 9h, 92% 3ka, 6 h, 80% 3la, 16 h, 91% ¢ [ACOFe!(CONl
0 0 o
9 | o
Ph Ph O oh
Ph
3ma, 5 h, 95% 3na, 48 h, 80% 3oa, 16 h, 91%

Chem. Commun. 2014, 50, 3874. 4



Ligand-Free Suzuki Coupling P %+ 5
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| FeCl, (10 mol%)

‘ FeCly (10 mol%) o
HO),B Nal (50 mol
= KF3B Nal (50 mol%) o A F— *l 0),! lal (50 mol%) “ I
R-L + CHCly + Az ——— P 4"&0””20 Gequn gl
& S CsOHH,0 (5 equiv) i "
NaxC0s (2 equiv) NazCO; (2 equiv)
1 2 PivOH (1.5 equiv) 1 4a PIvOH (1.5 equiv)
PEG-400 2 mL) PEG-400 (2mL)
120°¢ 120°C
) o o o
Me Me “
= = ON NC HOOC
3ab, R'=4-Cl 24 h, 73% 3ac, R'= 4-C1, 20 b, 72% OMe S0a, 34 h, 87% 3ba, 24 h, 60% Spa, 35 h, 75%" .'Jln 24h, ?7%
3gb, R'=4-Me, 47 h, 90% 3o Rz 4.0Ma. 28 h 67% . o
3b, R'= 4-OMe, 24 h, 70% “ s 3ge, 26, 77% O O o [+
: : caciiegs
I F cl Mef
O O O O 3ca, 27 h, 94% 3aa, 23h, 82% 3ha, 24 h, 94% 3ga, 24 h, 50%
Me Bu ¢l el
39,38 b, 70% P 3ah, 24h, 75% e O o OMe
fe] Me.
[} |
] O 0 oo iegeliege
Me F Me eN " Me 3ka, 38 h, 87% 3la, 27 h, 84% 5qa, 35h, 75%
<l : 3ia, 23 h, 90%
3al, 24 b, 77% 3gj, 24h, 75% gk, 24 h, 80% "
o o ‘ [e] o o
= -
4 J
€ SASVS o0 OO0 g0 %@
Senceliien oU-RNan o8 AT ¢ AL
3al, R'=4.Cl, 24 h, 68% 0 3na, 24 h, 82% Sra, 28 h, 50%" 3ma, 45 h, 67%" 5sa, 27 h, 65%
3
31, R= 3Me, 40 b, 72% 3gm, 41 h, 87% © gn, 25 h, 85%
o [} 0y
P 9
O O " O O H Mo | H
) e )| T Green Chem. 2016, 18, 5782.
3go, 30 h, 75% 3gp, 48 h, 80% 3gq, 30 h, 75%



m Ligand-Free Suzuki Coupling

1 (HO)B Nal (50 mol%)
O/\/ CsOH"H,0 (5 equiv)

0.25 mmol 3 equiv

1o

|
O e
CI

0.25 mmol 1 atm
1a

| (HO).B.
LT+ o )
Cl

0.25 mmol 3 equiv
1a

1.5 equiv

FeCl; (10 mol%)

NayCOj (2 equiv)
PivOH (1.5 equiv)

PEG-400 (2 mL),120 °C

FeClg (10 mol%)
Nal (50 mol%)

Na,CO; (2 equiv)
PivOH (0.25 equiv)
PEG-400 (2 mL),120 °C

FeCl; (10 mol%)

Nal (50 mol%)
CsOHH,0 (5 equiv)
Na,CO; (2 equiv)
PivOH (1.5 equiv)

DDQ (2 equiv)
PEG-400 (2 mL),120 °C

R %+ 5
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o 7 CHCl
@ FeCIz, co

4oa, 24 h, 15% AI’B OH)ZIAI'BFaK

\/ Fem(CO)an \<
[o]

' Fem(CO)n-1Lx [ArFem(CO)uLy"
JIT0QO o TF
3aa, 12 h, 92% )CO insertion
Ar' Ar
[ArCOFem(CO) 1Lyl
e c
[t [ArCOFe" (CO)p.1L,] Ar'l
socHER w o
c . I -
3aa, 24 h, trace I [AI’CO'TE m(CO)n1Lx]

| D

Green Chem. 2016, 18, 5782. 6
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m Ligand-Free Suzuki Coupling

- FeCl, (10 mol%%)
- B(OH), NayCO, (0.5 equiy)
PEG-400, 100 °C

A. variation of aryl iodides
CHy O

o
A
He /\©

3ea, 12 h, 75%

3aa, 3 h, 86% (0%")

o
AN
CHy @

CH,
3fa, 12h, 70%

3ia, 12 h, 86% 3ja, 12 h, 75%
o a

A \/\O I s A

| |

A oA~ L=

HyCO r HO' &

3ma, 12h, 82% o 3na, 12 h, 93%° 30a, 24 h, T0%?

e o o
o0 A PPN
LA, MO N s - L
3me, 18, 75% 3mf, 12, 72% 3mg, 8, 85% 3ih, 12, 74% 3¢l 120, 77%
. variation of aliphatic alkenyl boronic acids
o CH 0
o o :
HyCO™ ~F HiCO eHy~ o
3mj, 12 h, 95%¢ 3mk, 8h, 8% 3¢k, 23 h,91% 3k, 5 h, 90%

“Reaction cnndltmns 1 (0.25 mmol), 2 (0.3 mmol), CO (1 bar), FeCl, (10 mol%), NaZCOJ (0.5 equiv.), PEG-400 (2.0 mL), yields of isolated
products ’1-Bromo-4-nitrobenzene was used as a substrate. “Na,CO; (0.75 equiv.). Na,CO (1.75 equiv.), 120 °C.

Org. Lett. 2024, 26, 9460.



m Ligand-Free Suzuki Coupling

|
O,N

0.25 mmol

~B(OH),

(B)

0.3 mmol

D/ B(OH),
©) o,N ©/\/

0.25 mmol

/©/ @/vB(OH)z
OzN

0.25 mmol

N |

> X B(OH)
= [ /]/ . @/\/ 2

N

0.25 mmol

T

0.25 mmol

R % #

FeCl, (10 mol%)
Na,COj3 (0.5 equiv.
CO (1 bar)
PEG-400, 100 °C
FeCl; (10 mol%)
Na,COj3 (0.5 equiv.
CO (1 bar)
PEG-400, 100 °C

o
OO0
26%

Fe(CO)1z (3.3 mol%) 9

_Na;CO3 (0.5 equiv.) O Z O

CO (1 bar)
32%

PEG-400, 100°c  O2N
o]
0

42%

0.3 mmol

Fe3(CO)12 (8.5 mol%)
Na,COj; (0.5 equiv.)
N, (1 bar)

ON
PEG-400, 100 °C

0.3 mmol

ey

AIkenyI—COFe”Fex_1 (CO)y1

TONGII UNIVERSITY

FeCl,, CO
B(OH
56 Fel(CO), RNBOH):
A base
Fex(CO)y.4 [Alkenyl-Fe,(CO),I
B
CO insertior

[Alkenyl-COFe,(CO)y.1T
c

FeCl, (10 mol%) N | E
Na,CO; (0.5 equiv.z /N N
CO (1 bar) [\ | N r = SET Arl
0.3 mmol PEG-400, 100 °C N"12h, 22%

ON
galvmoxyl (2 equiv.) \©\

" Standard conditions . uOgaIvinoxyI

0.3 mmol detected by HRMS

Org. Lett. 2024, 26, 9460.

AIkenyI»COIfe'Fex_1(CO)y_1 +Ar-
I
D
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Ligand-Free Oxidation

R &+ %5
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o]
= 9
(T Datom il
PMHS (3.0 equiv)
1a (0.5 mmol) EtOH, 80 °C, air, 3h 2a (92%)

Entry Deviation from above Yield [%] Entry Deviation from above Yield [%)]
1 [Fe(acac)s] 39 . 5 Et3SiH or PhSiH; trace
2 [Fe(acac)s] 30 LB (EtO)3SiH 58
3 no [Fe] 0 T NaBH, instead of PMHS 0
4 no [Si-H] 0 . 8 FeCl, 942

- [Fe"]_

/=/

0, Fe'] R R" [Fe'], O, ol

: ] 0;
[Fe"], [Si-H] R A v el or Q E

B
[Fe'']—00" R [Fe"1—00- R'>_c/

o R
HO—[Fe"] + b

[Si-H] | '

Angew. Chem., Int. Ed. 2017, 56, 12712.



Ligand-Free Oxidation

[Fe] (10 mol%)
Sl Mo

X
R PMHS (3.0 equiv)
1 RT-80 °C, air
o o a o o o
a Br
2b, 2h,92% 2c, 3h,81% 2d, 4h,78% 2e, 6h,77% 2f, 6h,95%
° o o [} 0
HOOC CHG (Bu
29, 9h,82%  2h,1h,84%  2i,3h,86% 2j, 3h,88% 2k, 4h, 78%
(91%0l)
o
| F o o
(]
o o
40 20
NO,
CHO !
21, 3h, 82% 2m, 18 h, 80% 2n, 3h, 86%
o o o [
| I | s |
)\0 HO HyCO Nz (HO),B
20, 4h,89% 2p, 4h,87% 2q,3h,90%  2r, 12h, 85% 25,9h,91%

<ol oWs NN Pe REN

2t, 6h, 80% 2u, 24 h, 78% 2v, 24 h, 31% (71%0) 2w, 24 h, 66%

TONG!
/-\/" [Fe] (10-20 mol%)
RO PMHS (3.0 equiv)
3 RT-80 °C. air
Alkene Product Alkene Product

o ] o o

o

g

@A/\m = oH =~ ocu, = OCH,
# 1a | 39 I

# 49,6 h,85%

o o ©

o
QW el ©)\Acw PN AN
# 3la 3h 4h, 24h, -

4a, 24 h, 90%

OH
OH \_\_<_/ oH
P(oE«:2 O)L/\F‘(OE% \—\=/:/ \_>_0/_/
# 4b, 18 h, 88%

)
4i, 24h, T1%, (1.3:1)K)

o [
©E>:|c ST 4c, 60, 93% o ,\)5
> [j "o
[*) = o
3 o
3 4d, 12h, 85% !

4j,24 h BT%(1.2:1)

o o o e
oH
S N J @)‘L /\/L o’\k
3e ! o 48,120, T7% Ak 12 h, 50%
[+] (o]
) S 4 0
() ° w @J\O’\f\ ©)ko/\F
3 41,12 h, 80% El 41, 24 h, 52%

Angew. Chem., Int. Ed. 2017, 56, 12712.
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[Fe](10-20 mol%)
R PMHS (3.0 equiv)
5 50-80°C, air

Ligand-Free Oxidation

o]
I

R
6

Product

4lbl

A

N
JOH

A~~~ 68,24 h,50%

A,

|
N

0. )Lﬂ)\“’ 24 h,68%

°:I o sens

" 64,24 h, 55%

6l

8

o
e O \o%o
5f
H
HO.

S
o
LT
o
0.0.
Hor:;gw”o;@o’@\;h

6e, 24 h, 70%

6f, sn 90% E f

HO.., ° \
0

N~ 69,6 h, 92%
j\ N
o

Ho N ° °\© h, 6 h, 90%
HO" “OH ()
OH

|
o

R 4 +

7/ TONGII UNIVERSITY

7

Angew. Chem., Int. Ed. 2017, 56, 12712.
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Ligand-Free Oxidation

Farrocene (10 mol%), Fe(ll)Pc (1 mol%)

Ar-CHy = ==
PMHS (3.0 equiv), K2S:04 (1 equiv)
1025 mmol) 40,0 (1 mL/A mi), 80 °C 2

@,CHO CICHO CHO : : :CHO : ~CHO
; 1Bu

2a, 3 h, 86%" 2b,3h,81%"  2¢,3h, B4%* 2d,3h, 92% 2e,6h, 91%
o IO T X
(E10),0PC I I
21,90, 78% 29,6 h, 92% 2h,9h,61%  2i,6h,54% (81%)°  2],6h, 68%°
CHO Br. CHO /@icuo
’©r ? U ©: cl Cl
2k, 3 h, 85%° 21, 3 h, 95%° 2m, 3 h, 95%° 2n, 6 h, 94%° 20,4 h, 85%°

R %+ 5
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el CHO CHO MeO CHO
@f”“ o L ]@’
i
& MeOOC —f MeO’
o OMe
2p, 12h, 70%" 2q, 12 h, 60%® 2r, 12 h, 62%® 2s, 6 h, 48%°
CcHO Bre S\ _cHO ClaS CHO
W ~
O B B © o
2t,12h, 70% 2u, 16 h, 90%" 2v, 12 h, 71%°
Ferrocene (10 mol3%), Fa(ll)Pc (1 mol%) el
A A

PMHS (3.0 equiv), K;S,04 (1 equiv) AR
3 (025 mmol)  MeCNH,0 (1 mL/1 mL), 80 °C 4

4a,3h, 72% 4b, 18 h, 71%° 4c,3h, 70%
o 0 [} [}
) s, A ! A _ph
o0 v i °
4d,3h, 95% 4e,5h, 76% 41,5h, 75% 4g, 18 h, 72%*

Nat. Commun. 2019, 10, 2425. 12



Ligand-Free Oxidation

Y

TONGII UNIVERSITY

‘b Glucovanillin

itz FeCh (10 mol%) ~ s FeCls (10 mol%)
MOS0 GosqR ) EO” (W) © O TMDSO (3.0 squiv), EXOH
! 2 !
air, RT air, RT
/@/b 0 @\/‘o @o HyC0. ~ Entry Allylarene
HyCO OCH; o’y HyCO
oo .0
2a,3h, 88% 2b 9h,91% 2c, 12 h, 78% 2d 24 h, 78%
H,oo beH,
“o
@/U\O/\) C]:\ Q/‘ ka Qﬁ HO/Q/\ o . o
OCH, e
L e () o. o T
Il, 24.h,62% 21,24 h, 80% 29,12 h, 62% 2h, 9 h, 84% 6 — H L H" o
H,CO 3b OH H;C0
4b, 24 h, 78%
©:§D /@/% :Hcmﬂ\@/go @/nn /@/@0 _
o
OH HO' F o. 3¢
2i, 24 h, 85% 2j, 24 h, B6% 2k, 12 h, 90% 21, 9h, 90% 2m, 12 h, 82% 3 0
o o HyCO o o
S “o ~o ~o j\/\/\ ON
o Br Br )V o o OCH;
|8 HCO 4c,24h, 82%
OCH;
2n, 12h, 87% 20,12 h, 86% 2p, 12 h, 82% 2q,12h, 87% 2r, 24 h, 65% H;CO HyCO
%%/ %oezc 4d, 24 h, 82%
HLCO o g‘
HCO' 1t e,
H3CO
25,24, 71% 2,241, 60% 2u24n,60%  2v.12h.87% ¥ o
5 0/§oe/o Ho%o 4e, 12 h, 86%
"o

o e
S 2w, 240, 68% CF)L 2x,24h,68%

S
ﬂ“ OCH; OCHy

Chem. Commun. 2019, 55, 4817.

OH
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Ligand-Free Oxidation

o
? FOM cat pipeitine, [ FeCly (10 mor)
R._H COCH pyridine R[lsu\a(eﬂ]OH PMHS (3.0 equiv)
1(1equiv) 2.5 equiv F) EtOH (2mL), air, 80 °C

P NS WS S

3a,3h, 95% 3b, 10 h, 87% 3c.5h, 80% 3d, 15 h, 89%
[ 9 MeQ
OMe O Me o
Me
Me
e .
MeO’ CN MeQ
3e, 120, 91% 3f, 18 h, 90% 39,13 h, 90% 3h, 10 h, 92%
Me MeO, o o 6b, 121, 70%
o 0.
(o] MeD—@—( /(j/u*me H @/Lme
B "N Me o N
OMe MeQ J/[(o [ Me
30,24 h, 75% 3j,3h, 94% 3k, 12 h, 89% 31,130, 85% /
Q [¢) Q Br O
F4CO.
H
HO' F F
3m, 18 h, 74% 3n, 13h, 93% 30, 12 h, 92% 3p, 17 h, 80%
0 0
o o o é\f PN R 2\( Me
P Br N\‘(NJ\\/\Ag \‘\/N\/\W
Me Me Ve Me o 1 o g S ©
FsC Br HO
3q.12h, 82% 3r, 7 h, 80% 3s, 13 h,92% 3t,3h, 92% 5d i 6d, 18 h, 0%

Chem. Commun. 2021, 57, 5905.



Ligand-Free Oxidation

FeCl, (10 mol%)
CH4CN/H;0, 80 °C

Conditions A: H,0; (3 equiv)
Conditions B: H,0; (3 equiv), K;S,0g (1 equiv)

Adv. Synth. Catal. 2023, 365, 2524.

P S

2a,3h, 92% 2b, 17 h, 82% 2c, 3 h, 65%° 2d, 24 h, 66%°

o o
I | I Q
Z ~ INF ~N =
\l \l \l
cl

2e,9h,78% 2f, 6 h, 70%° 2g, 6 h, 70%* 2h,6h, 67%7

2i,3h,74%

ot

2m, 15 h, 70%

OEt P

2j, 12 h, 55%°

EtO

2n, 17 h, 65%°

NN R

TONGII UNIVERSITY

3 3
QA Py

2k, 12 h, 80%7 2(. 20 h, 85%

o
V/\O Phi0/©)\

20, 24 h, 65%° 2p, 12 h, 80%°

o]
| |° Io
Jop 2 o
|
O ~_O. ™
\©5‘\ - ) (HOE™
F )

2q, 24 h, 60%°

Y
(HO)ZB\Q)\ 2t,36 h, 62%

2r, 24 h, 57% 2s,16 h, 62%

[o]
|

2u, 36 h, 40%

15
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Ligand-Free Oxidation

o
OH FeCl, (10 mal%) |
@ 1 H,0,, CHsCN/H,0, 80 °C

o o o o]
i ] Q I | o o
Br
2a,3h,93% 2b,3h, 81% 2c, 3 h,85% 2d, 3 h, 88% 2e, 12 h, 67% 2f, 10 h, 90% 2g, 12 h, 75%
o 0
Br O J g [} o OEt 0 h
Il : 1 Il s If il /©)\
Br
cl MeQ V/\O
2h, 24 h, 63% 2i,12h, 72%° 2j,3h,81% 2k, 6 h, 79% 21,6 h, 65% 2m, 6 h, 67%? 2n,6 h, 71%"
o o o o}
I I ] g o i g
[e] /@,)\ ,©)\ (HO);B \/@)\
0. HO.
Ph)LO Y (HO)B (HO),B cl
0 o
20, 12 h, 76% 2p, 12 h, 65%* 2q,3h,80%"  2r,12h, 66%"° 2s, 12 h, 61%* 2t, 12 h, 61%* 2u,4h,81%

Chin. Chem. Lett. 2024, 35, 108835. 16



m Ligand-Free Oxidation Coupling

R %+ 5
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Soanai¥sanat¥oannt

,
{_—z_ ' FeBro (10 mol%) : )
ROH + "= FeBr(10mol%e) | -z . .. N .
r OTEP (2 equ) r 3cc, 20 h, 50% 3be, 23, 76% 3dc, 20 h, 75%
2-0.8 PMHS (3 equiv) RO
=9 80°C o
1 2 3 J: > o
o v : o v
=
2oy o0 s
3ad, 21 h, 65% 3be, 6, 70%
3aa, 3h,85% 3ba, 3 h, 90% 3ca, 8 h, 80%
x5 ° <]
o0 077D -
0N DTBP
3da, 9 h, 69% 3ea, 3, 0% 3fa, 10 h, 85%
0.
Y LR )
0”0
Sy L o
3ga, 6 h, 60% 3ha, 24 h, 50% 3ab, 19 h, 68%° BuOFe''Cl,
I
0._0. 00 0 ©
OO0 O OO ReoH
Me 2l F‘"oFe"ICIQ B OH
3bb, 17 h, 60%" 3db, 24 h, 50%" 3eb, 12 h, 75%° 11} u

Synlett 2020, 31, 1400. 17



Amino Acid Ligand

A Well known
Based on the
porphyrin-ligated iron  Porphyrin/porphyrinoid
————————> macrocyclic complexes
Bioinspired catalytic chemistry
catalysis
previously unknown
Based on the cysteine
thiolate-ligated iron

catalytic chemistry

Cytochrome P450 monooxygenases

[Fe]-S-Cys derivative ligand

FeCl (10 mol%), Ligand (20 mol%) oH
H,0, (2.0 equiv), CHsCOOH (1.0 equiv) @
CH3CN/H,0, RT-80 °C

o
o ﬂ\
wog® o oA
S AN
NJI\/\S/\/\[]/

HI 0. o OMe
o
j[])/ \|<

BCPOM: (Boc-Cys-Pro-OMe),

B H

Ligand:

Zin

- One-step hydroxylation of arenes without directing/protecting groups

- Water as the only by-product

- Well suited for late-stage transformations

- Compatibility with oxidation-sensitive functional groups [B(OH)z, OH(ArOH, BnOH), CHOJ

Science 2021, 374, 77.

R %+ 5

TONGII UNIVERSITY

FeCly (10 mol%)

@_( Ligand (20 mol%) ¥

% H20, (2.0 equiv)

CH3COOH (1.0 equiv)

CH3CN:H,0 )

(2mL:2mL), 80°C, 1 h

17 OH

y )
Ve 0
Fe!
5
L

\
"

H(H) HY
H OH(H)

0 ——» 27 H0
26 tautome H

rizati /
rization H—C

18



R &+ F

TONGII UNIVERSITY

Amino Acid Ligand
" FeCl, (10 mol%), BCPOM (20 mol%) OH
H,0, (2.0 equiv), CH3COOH (1.0 equiv) HEBGR: Ek/\s/ \/Y i

CH3CN:H,0 (2 mL: 2 mL), 80°C, 1 h

(Boc-Cys-Pro-OMe), 0

A Arenes substitution patterns and electronic properties

: JOH : OH c OH OH OH e
j@’ /@ /@ ” )
AcHN BocHN ACHN ACHN AcHN oTf : :o’ :
THN ‘OMe

28, 65% 29,67% 30, 55%(RSM: 35%) 31,60% 32,65% 33, 68% 34, 50%(28%)*(RSM: 35%)
Q o
MeQ _ Oy, OMe [*] OH O o
Q_«O Meo\(;fk o\/A Meo\i))\ Ho : J
MeO OH
opPh
MeG  OH HO' o1 OH MeO
OMe OMe OMe
35, 65% 36, 80% 37, 65%" 38, 78% 39, 65% 40, 65% 41, 65%
42, 70% 43, 60% 44, 65%" 45, 50%" (RSM: 31%) 46, 60% 47, 58%
oo ot b o e e
OMe
48,60% (1:0.2) 49, 53%(RSM: 42%) 50,57% , 65% 52, 60% 53, 50%(RSM: 41%)

19
Science 2021, 374, 77.



Amino Acid Ligand R i+

TONGII UNIVERSITY

B Functional group compatibility

Functional groups sensitive to oxidation

e B et e mee

54, 80%* 55, 75% 56, 70% 57, 60% (1:0.66)5 58, 50%(RSM: 30%) 59, 68% 60, 40%(RSM: 55%)

C Synthesis of polyhydroxy phenols

Pes 5 Ei sasainsolie e Eﬁ

61,70% 62, 57%(55%)1 62, 65% 63, 58% 64, 70% 65, 85% 66, 80% (5:3)8
O,
37,°;0% 68, 65% 69, 70% (6.3:1)5 70, 50%(RSM: 21%) 71, 55% 72, 62% 73,60%
E \/\OH OH
74, 80% (1 1)§ 75, 47%(RSM 43%) 76,70% (1:1)  77,70% 78,72% 79,50% (2: 1) (RSM: 40%)  80,68%  81,70% 20

Science 2021, 374, 77.



Amino Acid Ligand

o
A FeCl, (10 mol%), BCPOM
(20 mol%), H,0, (2 equiv),
CH3COOH (1 equiv) 80 °C,
82 1h, 42% (RSM: 40%)
B FeCl, (10 mol%) OH
BCPOM (20 mol%)

H,0, (2 equiv), CH;COOH
(1 equiv), 80 °C, 1 h, 70%

C 1. MOM-CI, NaH

2. nBuLi, DMF

3. AcCl

4. Nay,CO51.5H,0,

| conventional synthetic route
(4 steps, 39% overall)

OH
FeCl, (10 mol%)
28 BCPOM (20 mol%)
H,O. 2 i
ony 1202 ( equiv)

CH3COOH (1 equiv), RT

(1 step, 60%)

R %+ 5

TONGII UNIVERSITY

Science 2021, 374, 77.

o] (o]
HO FeCl, (10 mol%), BCPOM HO
(20 mol%), H,O, (2 equiv)
CH3;COOH (1 equiv), 80 °C -
83 1h, 57% 62

FeCl, (10 mol%) FeCl, (10 mol%) OH
BCPOM (20 mol%) HO, BCPOM (20 mol%)_ HO
H,O, (2  equiv) ]@ H,0, (2 equiv)
CH5COOH (1 equiv)  HO CH3;COOH equiv) po
80°C, 1 h, 65% 86 RT, 1h,40% (RSM: 49%) 87

D 1. MeOH, H,SO,

E 2.NBS

' COOH 3. KoCO3, nBuyNBr

E 4. Cu, pyridine

90 5. LiAIH,

] conventional synthetic route‘
OH i H,CO OCH, (5 steps, 36% overall) OH

i HO FeCl, (10 mol%)

OH | BCPOM (20 mol%) H;CO OH
89 H,0, 2 equiv) »,

OH 91 CH3COOH (1 equiv), RT OCHj

E H,CO OCH, (1 step, 80%) o1
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o OH - OH
1 L X -
HO OH
NP o A
N N OH o

m Amino Acid Ligand

OH
Antipyretic analgesics Analgesic Expectorant Topical antiseptic
HO-Paracetamol HO-Metacetamol HO-Guaiacol HO-Catechol
92, 35%(RSM: 60%) 92, 60%(RSM: 25%) 81, 67%"(RSM: 30%) 87, 40%"(RSM: 49%)
o)
o
N
HO OH HO SN HO' ~
OH e} o)
Anthelmintic Broad-spectrum insect repellent Broad-spectrum insect repellent
HO-Resorcinol HO-Dimethyl phthalate HO-Detamide precursor
87, 65%(RSM: 35%) 93, 60%(RSM: 35%) 94, 75%

22
Science 2021, 374, 77.
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NH
HO, o 0\/E )to o (0]
cl N
H
o

m Amino Acid Ligand

HO

Central skeletal muscle relaxant Muscle relaxant and pain reliever  Treatment of cognitive impairment
HO-Chlorzoxazone HO-Metaxalone HO-Aniracetam

a drug metabolite E .
96 %(RSM: 179 97 Y 1 369
95, 70%(RSM: 22%) , 70%( %) , 40%(RSM: 36%)

QA
N=0 o
o cl
HO o OH
i >§( ° D[
cl (¢
o o \r cl HO cl
o)

Antiinflammatory Antihyperlipidemic Broad-spectrum topical antimicrobial disinfectant
HO-Nimesulide HO-Fenofibrate HO-Triclosan
98, 45%(RSM: 49%) 99, 46%T (RSM: 51%) 100, 50%(RSM: 30%)

23
Science 2021, 374, 77.



R &+ F

TONGII UNIVERSITY

H H H
N \[( FeCl, (10 mol%), BCPOM (20 mol%) N \n/ NY
Cr I H,0; (2 equiv), CH;COOH (1 equiv) /©/ I + /@/ I
MeCN/H,'80 (1ml/1ml), 80°C, 1 h H'®0 H'80 2
28 '

0.5 mmol

m Amino Acid Ligand

HRMS both found

(2) Intermolecular kinetic isotope effect

D D
D HO
P Fecl, (10 mol%), BCPOM (20 mol%) Ho e
+ +
H,0; (2 equiv), CH3COOH (1 equiv)

D P MeCN/H,0 (2 mi2 mi), 80°C, air, 0.5 h b b

D D

5 85"

8!
58% (85:85" = 1:1)

24
Science 2021, 374, 77.
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m Amino Acid Ligand

(3) NIH shift experiment

i o\|/ FeCl, (10 mol%), Ligand (20 mol%) N—¢
/©/ \I(])/ H,0, (2 equiv), CH3COOH (1 equiv) Q O\é
D MeCN/H,O (2mi2ml), 80 °C, air, 1h  po
D 47%

(4) Effect of radical scavengers

H
NY FeCl, (10 mol%), BCPOM (20 mol%) NY
©, o H,0;, (2 equiv), CHyCOOH (1 equiv) /©/ s
MeCN/H,0 (2 mbi2 ml), 80 °C, 1 h HO'

0.5 mmol 28

No scavenger 65%

TEMPO (3.0 equiv) 0

25
Science 2021, 374, 77.
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R %+ 5

(6) Competitive reaction of benzophenone and 48

o] o
. OH
H20; (2 equiv), CH;COOH (1 equiv)
48 MeCN/Hz0 (2 mi/2 ml), 80 °C, 1 h

o8
0.25 mmol

t= NHAc, H, COMe, COEt,
COPh, or COOMe

0.25 mmol 0.25 mmol
R R
FeCl, (10 mol%), BCPOM (20 mol%)
H;0; (2 equiv), CH;COOH (1 equiv) or
MeCN/H,0 (1 ml/1 ml), 80 °C, 20 min HO'
OH

R= COMe, COEt,

R=H, NHA¢
COPh, or COOMe

R o? Conv. R/Conv. H log(Conv. R/Conv. H)
p-NHAC 0 1.01 0.007

H 0 1.0 0

m-COPh 0.34 0.71 -0.146
m-COOMe 0.37 0.73 -0.137
m-COMe 0.38 0.67 -0.176
m-COEt 0.38 0.68 -0.167

“From C. Hansch, A.

Leo, R. W. Taft, Chem. Rev. 91, 165-195(1991).

FeCl; (10 mol%), BCPOM (20 mol%)
— e

TONG!! UNIVERSITY

o

it 2
OH
0 0 + OH
48 63

59%(1:0.2) trace

0.05 -log(conv.R/conv.H)

0.40

-0.15

y =-0.4362x + 0.0037
R?=0.9808

-0.2

Fig. S2. The Hammett plot of the arene C-H hydroxylation

6

Science 2021, 374, 77.
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Comparison with methods from literatures

A QUCN" (5 mol%) o OH
Co{dmgBF),(CHyCN); (3 mol%)
+
1300 nm, H;0, CHyCN, RT, 5 h
101, 38%
B
TiO,
Hg lamp, 125 W
o 0, H,0,RT, 15h

E'Pu(rle (5 mol%), PhI(OTH), (13 |
1 equiv), DCE, 80 °C, 2 h '
70% i

. Pd(OAc), (5 mol%), K,S,04 (1
. equiv), TFA/TFAA, 100°C, 3 h
12. NaHCO,, H;0, CH;Cl,
H 65%

FeCl; (10 mol%), Ligand (20 mol%) o
H,0, (2 equiv), CH;COOH (1 equiv)
CH4CN/H,0 (1:1), 80°C, 1 h

OH

Science 2021, 374, 77.

83, 42%(RSM: 40%)

o}
OH
102, 14%
o
'OH
102, 13%
OH

R %+ 5

TONGII UNIVERSITY
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(kcafl\/g\ol) @

O
I ( N

tBu, J(/Fe‘ Fe?\)\_ t8u
(v—3033/cm1)

19.8 eL H
F"/ D ¥ r H3

By, J(/eu ~Fe )\ ™ o,
\ I

O F
"E”‘o»( /Fe' 05" e2\ ﬁ ABu
RC 1 !
P-CS : (v—424.210m ) N—_ 5~ f

(v="564.8icm™)
Drbgorl

‘k / ‘\ )\‘dm IM3p_cs

N5 J
;\ /:\K M4, .
H IM4p_cs

Ol O\F\é\ "o Ome| Fe"i ;ng
(-Bu\o_( / Cinos 2\ )\_dpsu LEu,OJ( / \ )\_ Bu :
| N N -_~N
N\/»—— " \/ F I|/01\Fe|!|
gt T2
Bl t-Bu
=l X
N—_S~g—
| 0-0 cleavage | C-O formation | NIH-shift |
I 1

ACS Catal. 2024, 14, 17901.

&) & £

/ TONGII UNIVERSITY
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&) %5
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; UNIVERSITY
|
HO.
m Ho o °f\©;(’i o7 %9
~ .
o FeCl (10 mol%) s b o™~ x o 3 ,F . o~
FF
@ 5'%0’\ BCPOM (20 mol%) R—@—cr.co0et
FF H20; (2 equiv.y 21,90% 2m, 88%
DMSO (4 mL)
1 (0.5 mmol) 3 equiv. 80°C,1h, Ny 2

2n, 54% (C:CxCy = 102:1)

b i | 2 b i
o "~ 3
o T o g
[+] - _o FF FF FF‘
o™~ o~ o0~
FF o FF

{ OH
~ >
FF o
£F £ F 2p, 70% 2q, 46% (C,:C,= T:1) 2r, 50% (C:Cy = 35:1) 26, 68%
2, 68% (CyCy = 12:1) 2b, 85% 2¢,80% 2d, 62% (C4:Cy = 2:1) 1 o on | |
o - ; A0
H H | Wﬂ Wam @ i
3 o, 3 -~
o._N 2N B o o ~
>|/ g 5 o " o FFf o % o N i
) P
° 1 o 1 o ~o o
FF FF FF 20, 60% 2u,60%
26, 75% (C;:Cy = 14:1) 21, 80% (C,:C = 10:1) 2g, 50%

2v, 45%

HO. “’o HO. ° 4o Hooc. 2 °
s
0 W;ED;HL-:/\ O N g OH o~
Br- o, O, HO. 2 o _o o o FF FF FF o OHF F
4
\(;/g(mgf\ O XL~ BOS I - -
FF FF FF 2 fF
21, 60% (Cy:Cy = 2:1)

2w, 60%

2h, 50%

22,65% 2aa, 70% (G, Cy = 2:1)

N\flio N\O(c _o N\(‘Jo R 2l
Gt OOt " Bt S
FF FF FF FF Fely
2ab, 65% 2ac, 65% 2ad, 82% 2ae, 70% (Cy:Cp = 17:1)
Green Synth. Catal. 2026, 7, 114.

2af, 60%

29
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)
- ~
R i +
........................................................................................................ TONGII UNIVERSITY
c o <
@ Qo
¢ o
- o NH
Lo
o [Fe)/BCMOM
RH + or T oA
2 equiv

H0,

F i
BCMOMS’ "o~ 0

H*

H0
H
-
. 2 ]
. o R/\ v 1 scoms” %
o O BCMOM-S™ g
G AT

R
H0

30
Nat. Commun 2025, 16, 4673.
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m Amino Acid Ligand

S >L 9
) | o
Fe(acac), (5 mol%), BCMOM (10 mol%) @ — Ri O ,U\/\,s\/-\n/N,' &
H,0; (3.0 equiv) BQ : H

CH;CN:H,O (4 mL:4 mL), 80 'C, 1-3 h © ‘n’ \'<
S<

0.5 mmol 1.0 mmol BCMOM

A. Ketones

. o ° o o
o}
BQJW BQJ\/U\ BQM M b /© /@ BQ/@
o o BQ BQ BQ BQ

12, 60%(RS!

11, 83%(C4 1%) 13, 70%(C4:Cy:

14 32% 15, 70%(RSM: 11%) 16, 70%(C1: 02—31

17, 70%(C1:Co=4:1) 18, 74%(Cy:Co=1.3:1)

)
B. Carboxylic acid and carboxylic acid derivatlves

21, 75%(C4:Cp=2:1) 22, 50% 23, 60%(RSM: 20%) 24, 70%(C+:C,=3:2) 25, 70%
i i i J\A i i J\/\
A PPN N
BQ Y o*@ BQ 0 BQWO/\ BQ ok BQ/KZ/\OJK/CN BQ My \\N EQJ\//
Br
26, 75%(C+:C,=3:1) 27, 72%(C:Co=411) 28, 73%(C4:C,=20:1) 29, 73%(C1:Co=411)  30,75% (C:Cp=5:1) 31, 70%(C1:Cp=2:1) 32, 50%(RSM:10%)
C. Heterocycles :D. Amines and amides
: ~y
i 7N J\/\ 3 X J\/\
B ™ 07 Y I ! oy N
2 | BQ S N
S Z0
33, 68%(C1:C5=3:1 34, 60%" 35, 65%(C1:C5=2:1)" 36, 81%(C1:Co=4:1)* | 5a
 68%(C4:C,=3:1) , 60% 6(C1:C=2:1) 6(C1:Co= i 37,65%(Cr:C=3:1)* 38, 60%" 39, 75%*t 31

Nat. Commun 2025, 16, 4673.
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o o R
N H - FeCl; (5 mol%), BCMOM (10 mol%) N )
R + R‘/\/“u‘ Hz05 (3.0 equiv) R n
—a A, P
H CH3CN:H;O (4mL:4mL), 80 °C, Nz, 1h N
s o . 1.0 mmol Pre-protonation: H;SO; o R
.5 mmol .0 mm

R,R"=H,alkyn=1,2

A. Various benzoquinones

o S gy & &

62, ES% 63,68% 64, 48% 85, 0% (1.6:1) 66, 63% (1.1:1) 67, 81%(1.6:1)

B. Sacondary alkyl amines H

T Oy O

69, 62% 70, 48% 71,42% 72, 60% 73,50% 68, 68%
o o o ° o R
senliice ol so el ve sl oo SRR
N N
o L o ! o | Sl s L I

74,70% 75, 72% 76,69% T7.58% 78, 45% 79, 40%

Nat Commun 2025 16, 4673

R % +

TONGII UNIVERSITY
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FeCl, (5 mol%), BCMOM (10 mol%)
H,0, (3.0 equiv)
+ R-H
CH3CN (2 mL), HoO (2 mL), 80 °C, N2, 3 h
0.5 mmol 1.0 mmol Pre-protonation: H;SO4
A. Pyridines o
HOZ# NN
89,R=H, 60%(RSM: 31%) | 95, 48% (RSM: 35%) < | 97, 55% (RSM: 38%)
90, R = COOMe, 48% (RSM: 45%) SN o N °
R
\
CN,  47% (RSM: 26%) o} =z l 98,R = COOMe, 43% (RSME 40:/0)
% & 99, R=CN, 43% (RSM: 40%)
COOE, 50% (RSM: 42%) 7\ 96, 42% (RSM: 40% \N
CF3,  52% (RSM: 35%) N , 42% (RSM: 40%) °
94 R =COMe, 40% (RSM: 40%) o
0
N
P
o 103, R = 6-Me, 35% (RSM: 42%) N
L\ 100,45% (RSM: 40%) \  101,R=2Ph,_52% (RSM: 42%) NN 104 R 6B B (ROM: 40%) o)
D D 102, R = 2-COOMe, 70% (RSM: 17%) R—‘/ _) 105, R = 5-NO,,35% (RSM: 48%)
N

Br- 1 N\
= JN = ‘N Yy ‘ \y‘q N| X N2 _
) g5 > N LA N N
107, 55%(RSM: 37%) 108, 48%(RSM: 35%) 109, 60%(RSM: 32%) 110, 45%(RSM: 46%) 111, 56%(RSM: 20%) 112, 49%(C;:C,=3:2)(RSM: 45%) 113, 32%(RSM: 35%)

Nat. Commun 2025, 16, 4673.

W) [
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_ FaS0, 7H;0 (5 mol%), EX3CMOM (10 moi%)
A—=—50Ms + —H i

H30 (3 equiv), CHyCNH;0 (1:3), 1 h, N3, B0 °C
1 2(2 equiv) 3

a) Ketones and Esters

0 o 0
Ph : Ph 2
5 o o N W W” =
Ph—=—( ph=—=( |- Ph—= = ? ¥
.

3aa, 65%(1.2g)° 3ab, 73%, C(2):C(3)C(4) = 0.0:22:4.0°  3ac, 86%, C(2):C(3) = 4.2:1.0 3ad, 1% 3ae, 72%, C(3)CI2) =2:1* 3af, 77%, C(3).C(2) = 2.3:1°
. " o 1 g
4 3 -~
e 1Y °
> o I | |
2
e Ph L Ph

3ag, 43%, C(3):C(2) = 28:1.0°  3ah, 70%, C(2)C3}C) = 1.1:1.0:18  3ai, T1%,C(2)C(B).C(4) = 24:36:1.0°  $al, 53%, C(25:C(3) = 4.3:0° :-1&179?‘[’;3(23:5(3?:¢E4)=

Ph. o 4 [}
Ph o \!)\/ﬂ T cj(\cu
S z [ ) CN
L W Y W Tb N e
Ph Ph

3al, 62%,C(3):C(2) = 4.1:1 3am, 58%, C(3)C(2) = 4.0:1.0 3an, 69% 30, 61%, C(2):C(3)):C14) = 0.8: 3ap, 42%

b) Cyanides and Halides

LA 4 Br
Il h \IY\/\/

Ph

3as, 51%, C{A)C(4) = 1:1

""""""""""""" - 34

0,625 CRICEICH *
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Ph—=

.
R [ + %
I'm 7" '3
TONGII UNIVERSITY
FeS0,-7H;0 (5 mol%), EBCMOM (10 mol%)
=—-SO,Me  + h——=—0)
H,0; (3 equiv), CH3CN/H,0 (1:3), 1 h, Ny, 80 °C
1a 4 (2 equiv) 5
o [o] 0 o]
. — Ph o
= = h—= = o
Fh——<: ;— P"Aﬁ pnag:g & \’:’U Ph—=—{ :
MeQOC 0
From 2-methylc From 4- feycloh From Methyl + From 4 From 1,4-Di Je From Cycloheptanone
(Dihydrocarvone derivative) (Antitumor drug semustine intermediate) (Additive in resins and coatings) (Fragrance) (Antitumor drug ib i (A tropinenc i
5aa, 75%, C(2):C(3) = 5.2:1.0° Sab, 71%, C(2):C(3) = 2.4:1.0 5ag, 45% Sad, 45% 5ae, 35% 5af, 70%, C(3:C(2) = 1.3:1.0°
Ph
Ph B ]
= 2 P o Il & N\ L AN ~coome
= o =
) ),k b Boc
3 ) o o
h 3
From 2.6-Dimethyl-4-hepianone From 4-Methyl-2-pentanone From 2-Ethylbuty! acetate From Nercamphor From Eucalypto! From L-proline
Food favering) (Dewaxing agent) (Flavor and Fragrance) (Natural product) (Flavor and Fragrance)
5ag, 41% Sah, 62%, C(3):C(2) = 4:1 5ai, 75%, C(3):C(4) = 1.3:1 5aj, 75%, C(2):C(3) = 1.8:1.0° Sak, 79% 5al, 72%, C(2):C(3) = 2:1, dr=1.4:1
F Ph
o Ph O o Ph
3 Q7 N 0 N,
— 7 s N N—Ph Il
= NBoc Vi M NH 0 o
Il © A B¢
PH o o) N No
From Azepane From N-butylsaccharin From 3,3-Tetramethylencglutarimide From Butazolidin From tolbuamide
(520 azepane-containing FDA approved drugs) (Skin penetration enhancer) (Anti-anxicty drug buspirone i ( i drug) (Oral blood-glucose-lowering drug)
5am, 53%,C(1):C(3) = 20:1% 5an, 32%, C(3):C(4):C(2) = 7.1:3.7:1 5a0, 48% 5ap, 56% 5aq, 32%
Angew. Chem. Int. Ed. 2026, 65, e18736.
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a)
Ph- soMe + Y
o
1a ar
b)

Angew. Chem. Int. Ed. 2026, 65, e18736.

2.

FeS0,-7H,0 (5 mol%)
EtBCMOM (10 mol%)
H0, (3 equiv)
CH3CN/H0 (1:3)

o
T e
— " =
Ph

Sar, 62%

1h, N, 80 °C
~
Y .
S —
5ar', 8%
Ph
5as, 11%
FeSO0,-7H,0 (5 mol%) .
EtBCMOM (10 mol%)
H,0, (3 equiv) Ph
CHZCN/H,0 (1:3) /|l|\/\ & B—
1h,N,, 80°C
o~
5as’, 55%
+
Ph\/\/\ i
N E——
o~
5as", 5%

R 4 +

TONGII

3.

UNIVERSITY

An alkylidenebutyrolactone scaffold

N
/0
L
7 O Ph

Reversible a-Ketoheterocycle Inhibitor
Effective as Analgesic

y-Lactam

i\_/ W,
o
10

4-Alkoxy quinoline

36
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3aa, nd
.
o
éN% ° <
N C CHCNH,0 (1:1)
. CHORM0 (i), .
PH——sOiE % Eg Standard conditions_ 3aa’, observed by HRMS FeS04TH,0. E(BCM.OM 40°C, 4 h [EBOMOML FeSOFETHO
TEMPO (3 equiv) * s (2 equiv) [M+Na"* calculated:1817.4944
,Me
1a 2a Ph.J found:1817.5022
0
N©° H,0; (6 equiv) o
CH3CNIH,0 (1:1 i
FeSO,7H,0 + EBCMOM W [EIBCMOM]; Fe™(H;0);(MeCN);
3aa", ob d by HRMS 5
aa", observed by (2 equiv) [M+Na]*:calculated: 1748.5819
4 found:1748.5801
o
o = 2 80°C, 1h X
3aa, nd [EtBCMOM], FeV(H,0)2(MeCN); +  1a + 2a ——— " » Ph—:ﬂ
Ph—=—S0,Me + é Standard conditions H -+
BrCCls (3 equiv) L}O 3aa, 65%
1a 2a
Br’
3aa™, observed by GC-MS d)

b)

) Y\n/o\
Br—@%SOZMe o

1b

-

2l Standard conditions
SO;Me  + -

Phw

LY ) =g 2 0/

Standard conditions — - 3al
05h < > — < >

o JOI\ Ph\)\/
® . oy
2
au m 3am (e}
Br@%sozm ko
b

3al(C3):3al'(C2):3am(C3):3am’(C2)
3 . 2 174 : 076
Standard conditions _ D125¢

05h

o = /) Br
5bu’
Du{) kulko=1.06
4u'

37
Angew. Chem. Int. Ed. 2026, 65, e18736.
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m Amino Acid Ligand

!*
H,0 H-Q, Hz0.
_Fe -H*
H,0 EtBCMOM,
Fell " H
EtBCMOM,” H-O
1 \
FB"I
EtBCMOM;” -0,
» H
% v
"-’ro H*
A
oz
I -H,0
OH H o
H-Q i
addition . FelV
R4 o R T EtBCMOM{Fe\\O
Rz\}\ Fe“lIr
Z S 50,Me EtBCMOM;™ v
H-R!
RZ-=—50,Me V. RTH o 7,

38
Angew. Chem. Int. Ed. 2026, 65, e18736.
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o
) ﬂ\
i o o OJ\NH H
25} N
R Fe(CIO4); *H,0 (5 mol%), BCLLOM (10 mol%) 2Na H N s \/\n’
R H pe
R, + TMSN; R OH H HN___O. o el
R? H,0, (2 equiv), CH;CN (2 mL), H,0 (2 mL), N, 60 °C, 1h L \LI/ 7< \
1 3 BCHLOM: (Boc-Cys-fLeu-OMe),

A. monosubstituted alkenes

OH
{ o DJ_/_( H 9 N 9
N3 A ANOH
Ol o e o foane s
§ { o Ny ON ON :

3a, 90% 3b, 75% 3¢, 76% 3d, 43%, RSM 34% 3e, 45%, RSM 33%
9 N3 o] Ny Na Ny o Ny
O)\O/\)\/OH ©)kO/K/\OH ©/\/\,0H oA _oH /©/0\/\,0H P oS AOH
ON Ns ©/ F
3, 50%, RSM 30% 39, 62% 3h, 80% 3i, 60% 3j, 70% 3K, 39%, RSM 51%
N3
s s N
> OH a4 &Y N & Ny i Ny
4 s NN Non O AOH N O~ AoH NP O AR
] N3 o o o
31,66% 3m, 63% 3n, 70% 30,85% 3p, 68%
OH
S Ny i X H Ng (%N 5 /[ No
P HO.
N AN O~ A OH N N A~ AOH N/)ﬁ(o\/\/Y\OH Ny \/\/\/\/\/Y
ca o o o N3 ©/ o o
30, 80% 3r, 65% 35, 50%, RSM 13% 3t, 58%, RSM 30% 3u, 55%, RSM 34%

Angew. Chem. Int. Ed. 2026, doi.org/10.1002/anie.5568728
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o
) ﬂ\
i o o OJ\NH H
25} N
R Fe(CIO4); *H,0 (5 mol%), BCLLOM (10 mol%) 2Na H N s \/\n’
R H pe
R, + TMSN; R OH H HN___O. o el
R? H,0, (2 equiv), CH;CN (2 mL), H,0 (2 mL), N, 60 °C, 1h L \LI/ 7< \
1 3 BCHLOM: (Boc-Cys-fLeu-OMe),

A. monosubstituted alkenes

OH
{ o DJ_/_( H 9 N 9
N3 A ANOH
Ol o e o foane s
§ { o Ny ON ON :

3a, 90% 3b, 75% 3¢, 76% 3d, 43%, RSM 34% 3e, 45%, RSM 33%
9 N3 o] Ny Na Ny o Ny
O)\O/\)\/OH ©)kO/K/\OH ©/\/\,0H oA _oH /©/0\/\,0H P oS AOH
ON Ns ©/ F
3, 50%, RSM 30% 39, 62% 3h, 80% 3i, 60% 3j, 70% 3K, 39%, RSM 51%
N3
s s N
> OH a4 &Y N & Ny i Ny
4 s NN Non O AOH N O~ AoH NP O AR
] N3 o o o
31,66% 3m, 63% 3n, 70% 30,85% 3p, 68%
OH
S Ny i X H Ng (%N 5 /[ No
P HO.
N AN O~ A OH N N A~ AOH N/)ﬁ(o\/\/Y\OH Ny \/\/\/\/\/Y
ca o o o N3 ©/ o o
30, 80% 3r, 65% 35, 50%, RSM 13% 3t, 58%, RSM 30% 3u, 55%, RSM 34%
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