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Historical background

Peroxides by acylation
Brodie (1858)

Observation, isolation,

and characterization of

organic free radicals
Gomberg (1900)

Iron-mediated
peroxide reduction
Haber and Weiss (1932)

|

O
O NayO,
Ph™ ~ClI H,0
O
Zn (powder)
Ph;CCl 2

benzene, CO, ‘ ’ ‘

Triphenylmethyl radical

Fell + H,Op —— Fe'”(OH) + OH
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Historical background

Peroxides by ozonolysis
Criegee (1949)

First application in
total synthesis
Schreiber (1980)

Applications of

organic peroxide
reduction

This review (2017—2022) '

_—
MeOH
MeO OOH
FeSO4
CU OAC)2
MeOH
96%
+) re0|fe|ollde
R OOH RO RO
M ¥ R R
¢ ) — C{ —> ./
L L L
R = H, alkyl, aryl, OR
R' = C(sp?), C(sp?), C(sp), O, N, S, X, B, Si, Se
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Synthesis of organic peroxides

. (D) Substitution T e
A) Acylation ' Me OH Me OOH:
() Acyla : wl |+ HaOs(ag. 30%) ~ we?¥ | Milas (1938)
NayO, p : Me Me E
Cl i Brodie (1858) A~
E \_/ + Nay0, ~ X0 0N X Milas (1940)
b+t uT Milas (1946 ¢l Z =
Me e O \ﬁ Ias( ) s i i i i e L L R i. ...................
R™ “CI Me H,0, 10-20°C, 12 h Nle . (E) Pericyclic :
R = Ph, CF3, furyl, C4;Hss, C3H5 E O 9 E
(B) Autoxidation ; OO - (jg | Criegee (1949)
0 O, 0 i Bach (1897) MeOH Z ;
o > \ Engler and MeO OOH :
4 H0 HOJ\OOH  Wild (1897) TPP or Rose Bengal O‘o ;
o) air o) J.I\/ + O > i Pederson (2017)
- Q,OOH ! Robertson R CHzclz, 100 W, rt, 32 h R NS ‘
storage, rt E (1948) | | rmecemioeesesee- P E PP T LA PR PP PR b
............................................................................... s e B S (F) Alkene addition '
(C) Condensation Me Me Co(acac), (5 mol%) ]
Et3SiH (2 equiv) OOTES T
=0 : : - :
O + H,0,(aq.) ., 9 0 Me i Wolffenstein R + O DCE. rt 24 h )\ i Mukaiyama
M - O 0. FMei  (1895) T R™"Me 1 og
Me” “Me Acetone, rt ~0 e. : ( )
Me Me : Co(acac), (5 mol%) R =Aligglyand 4
' tBuOOH (20 mol%) TESOO :
5 TATP ; 7 \\ R Et;SiH (15 equiv) ’z ;
s, Eliths HO OOH 1. i HOO_ OOH RN + Oy et aocan ’& i Woerpel (2018)
! Terent'ev (2021) O S R™ N0
' R =H, Me; R' = H, Me, OMe, Ar |
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Mechanism

R R OOR?
A s Ay
o ad L\ ’.;'
5 1
ML,
Reductive
elimination SEl
A
R1 O'
1 R3 A
qo MM : M™ L
%‘s sl L .7 I 2
07y HC v 2
L\ P R‘1 2
; Hl-! B-Scission
N 3
L B AR
_ il Ligand
Metalation exchange
Mn+‘|Lm
53
R X-0R?2

(A) General mechanism
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Mechanism

(B) Radical polar crossover

ML,

R-] Qe

-
-

1
OY R
r—" B-Scission r :
] ’J

‘________L

|\I/|n+‘l|_m
OR?
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Hydrogenation

i. O3, MeOH
S ii. FeS0,4-7H,0, PhSH ST
¢ /—{ > /—H
‘\__ —78 °C—>I’t, 30 min ‘\__
1 2
Starting Material Product Yield Starting Material Product Yield Starting Material Product Yield
H"O 0 0}
90% —Q 85% 85%
H
OH
m 85% U \I:I S 71%
: O : H f H 89 A)
OH 1h 2h
1b 2b
(@) (®)
ZFNg
m 80% 79% HO= 84%
o} O H H
1c 2c 2i H

Science 2019, 364, 681-685.



Hydrogenation

O\
i. O3, MeOH )—OMe
i ii. FeS0,4-7H,0, PhSH r-
( - ’
. >= E | H
-- —78 "C—rt, 30 min .
3 4
Starting Material Product Yield
(T 0 80%
H\/\/\)L °
OMe
3a 4a

89%

81%

26%

i. 05, MeOH
ii. FeS0,-7H,0, PhSH o
—78 *C—-rt, 30 min ,’"< j

jii. HOCH,CH,OH, p-TSA
benzene, reflux, 2 h

Starting Material

Science 2019, 364, 681-685.

Product

Yield

71%

60%

65%

88%

78%
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Hydrogenation

“standard conditions” 0
<20 i. O, MeOH ii. FeSO,-7H,0, PhSH <0 (3 |
o —_—
—78 °C—>rt, 30 min —_—
CO,Me 78% CO,Me

(a) Os, MeOH (b) Ac,0, EtsN, DMAP (c) K,COs, MeOH

previously 6 steps (28%) (-)-2-pupukeanone
(d) PCC, silica gel (e) (CH,SH),, BF5-OEt; (f) Raney Ni, EtOH

H
R
O standard (0] (34) standard  +*
conditions conditions
(7 R
81% — ( 80% "
CO.Me CO;Me i OTBS' R=(CH,),COCH;  OTBS "
1w 2w (-)-seychellene 1x 2x periconianone

previously 5 steps (91%)

previously 3 steps (67%)

HO
/( standard
f conditions p’
, “—OTBS s ™% —otBS I ‘Q
MeO

chiral steroid

0
R standard R
conditions

—)..
e T8%
1y |/R=CHZCOCH3 2y

previously 4 steps (47%)

,

(-)-7-epibakkenolide-A

previously 3 steps (49%)

Science 2019, 364, 681-685. 11



Halogenation

HO OOH

Me OOH

CUC'/FQSO4'7H20
HCI/HBr/KI O

> )j\/\/\ +  Minisci (1959)
H>0, Ny, 0 °C HO X

X = CI (94%), Br (25%), | (17%) !

FGSO4'7H20
HX O

>~ /u\¢/\\//\»/x '
H-0, N,, 0 °C Me '

X = Cl (50%), Br (56%) !

Trends Chem. 2023, 5, 174-200.

Minisci (1960)
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Halogenation

4O0H

a.

Cu(OACc), (5 mol%)

HX (2.0 equiv) _ w
NMP (1.0 mL) R’ n X

25°C,2h 3,X=Br;4, X=1|

©)‘V\A

3a, X = Br, 79%
4a, X =1, 80%

0
Wx

3d, X = Br, 53%
4d, X =1,41%

Q)'\/\»

3g, X = Br, 53%

4g, X =1, 55%
x Br, 80%
X =1,68%

3b,X=Br, 71%
4b, X =1, 73%

3c, X =Br, 50%
4c, X =1, 54%

0 (o)
Q)K/\Hs’\x WX O

3e, X = Br, 64%
de, X=1,67%

3f, X = Br, 71% O

af, X =1, 75% )k/\/\
Ph X

0 0 X
3h, X = Br, 76% 3i, X = Br, 45% X=Cl, Br, |

4h, X =1, 76%

3k, X =Br, 43%
4k, X =1, 60%

4i, X =1,49%

Chem. Commun., 2021, 57, 8652—-8655.

OOH
1a
Cu'-X
A Ph
! SET
Cu'l-xX
HOAc Ho-cu"
|
cu' X
Cu(OAG), A
B-scission
Il
HO-Cu B

X
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Azidation and Cyanation

Cul (5 mol%)

L1 (5 mol%)

. + M93SICN
Cul (5 mol%) R OOSiMe; (1.2 equiv)
: L1 (5 mol%) 1
+ MesSiN; J—I\/rﬁ.’rf\/\N
R “00siMe, (15 eauiv)  DMF t,05h . entry alkylsilyl peroxides
' . yip
entry alkylsilyl peroxides products (%)° Q
j\/\/\ h”, ~OOSiMe;
Ph N3 1 2
1 1a 7a (88 (88)°) 0
0]
Phk/\o/\/ N3
Ph OO0SiM
2 1b b (0, 65¢ (65)) ) (R
@)
Ph )’l\/\/\/\ Ny
3 1c 7c¢ (44, 56° (50)°)
O Ph" OOSiMej
w Na : e
Ph
4 1d 7d (>99 (dr = 1:1) (76)°)

00SiMes
4 Ph 44

Org. Lett. 2021, 23, 1809-1813.

O
al RWCN

rt, 0.5 h 2

products (%)
0]

Ph)J\/\/\CN

2a (>99 (91)°)
0O

Ph)K/\O/\/CN

2b (44, 594 (66)°)
0]

PhJ\/\/\/\CN

2¢ (72 (68)°)

@)
CN
Ph

2d (>99 (dr = 1:1) (86)°)
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Alkylation

S0, -

£

0 TBHP (or H,05) 0 :
PR DCC PR L Alkyl
Al OH A 0ec.an I OOR o RL:(\/L/I
7 R=tBuorCO-Akyl  FeCl4H0 ZSN"N0
3 DMF, Ar R3
Scheme 4. Plausible Mechanism simple filtration 4
P
Ph alkyl
b Ph
sh! @ 4 e
1 Cﬁf
| ||
1a
Ph .
= alkyl 4aa, 4%, >20:1 dr 4ba, R' = CI, 50%, >20:1 dr 4da, 69%, >20:1 dr
Fe(lll 4ca,R"= OMe, 59%, >20:1dr
€Oy + alkyle . R?_ dea, R" = COEL, 52%, >20:1 dr
I N
tBuO~ |
n
: 5 CI Q Ph
Ph X 3 OBZ
o) ~__alkyl m
Moty Feili) o N o)
alkyl O
) 'T‘ O 4fa, RZ-CFa, 75%, >20:1 dr 4ga, 72%, >20:1 dr 4ab, 70%, >20:1 dr
DCC ' tBuUOOH daa 4ha, R?=Br, 69%, >20:1 dr
I
alkyl OH

J. Org. Chem. 2018, 83, 5149-5159.
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Alkylation

O Nu 0]
s/WL ]
+
R O-OSiMe; Nule R’ X X r

Alkylsilyl id i O
silyl peroxide .
Yt up to 94% yield (])/
Radical-induced a.-alkylation
v OMe 0
Me o Me” N7 Me O
MGWMG Fe(OTf, (10mol%)
. 10a MeOH (5 equiv) ! . n Ar Ar OOSlR'
) dioxane, r.t., 3 h Me OMe O O
: Me Fe'(OTf),  MesSiO—Fe!(OT), Ar
Ar" O0SiMey
iad 13a, 18b—d . \ / 33 /_i“ &
— PN
alkylsilyl ! @)
peroxide ! Products )v\él . o 10a
1a | 12aand 13a (Ar=Ph; n=1) : 70% (68%) [83:17 (>20:1)]
11b ! 17band 18b (Ar = Ph; n = 3) : 68% (65%) [78:22 (>20:1)] 35 Ar
11c | 17cand 18c (Ar =Ph; n =8) : 72% (75%) [85:15 (>20:1)] MeO-H: 0 SiMe;
11d | 17d and 18d (Ar = 2-thienyl; n = 1) : 56% (52%) [75:25 (>20:1)]

alkylsnyl peromee % MJ\ W\
; : : ; 00SiMe; Ar 36A R 36B R

OOS[ME3 Ph” OOSiMe; OOSIMeg \ S + Me3SiOH
11b

J. Org. Chem. 2022, 87, 8824—-8834. 16



Olefination

FeSO, E

Cu(OAc
O MeOH, 25 °C
HOO 96% Me o
(+)-recifeiolide

Schreiber (1980)

Tetrahedron 2019, 75, 172—-179. 17



Olefination

CeH R
T 0 Cu(OQAc), 5 mol % MR
gt — RJ\O,O\H/R Phen, 7 mol % NC
O  DCM,50°C, 12h
1s TG 2410  OMe
Ad
CaHo CsHi3
CsH 3 CBH 3
=c =c ”
NC NC
OMe
2, 729% OMe 3, 749°M€ 4, 76%
0
CeHis CsH1a CSH13C e
=c c NG
NC NC o
OMe
OMe
5 45% 6, sasMe 7,65%
CeH1s CgH1s — CsH A
e B LS
NG B NC NC
OMe OMe OMe
8, 77% 9, 55% 10, 76%

DFT

TS accounts for the high

diastereoselectivity

controlled by the remote

chiral center

LCu(Il)OCOR
B

TMSCN

R O...~
LCu(ll)NC Qi
; (1) \ﬂ/ Sil_
R E’' O
. GC-MS
R2_:C DFT, IR
R1

D, allenyl radical radical scavenger &

radical clock

J. Am. Chem. Soc. 2019, 141, 548—559.
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Olefination

. CsH
e $ i AR B
/%H{M )3 CsHyg " 2 e
- £ O Arc
5 e 5—CgH13
£ CN\C!U/O CsH1y Ar” "CCgHys N - .
g L N ’.‘ y e i
_g N/ e N __Nﬁc ! Cu
= 0% A Ny
¥ N7 I o) 0
5 N 2-th 0.5 %
& N e 2-th
9 Lu=Q TS1 2-th
N~ Joih - TS4
0 TS2
TS1 s i
Cu-1 29 | . | TS4
0.0 a OSi(Me)s P % - i
0 \ ! y 0= TS2 Ny Al '
(o o BN |
CsHii O C A \ ; . B . ]
T T INT3 / / 2th | /A !
o \‘ TMSCN -1 86" "\‘ lNTs’/( ‘\\ TS3 s INTS ."
| ( L RS ..
\ % ) PRV - RN “ J 3
CsHiyi™ O Y INT4 /- _188 * B \
INT2 30,34/ AR N
INT1 237 S‘I\MBN'& - . INTB ’,: B X Cu-1
g \.-36.0¢ “ '
05H11 N* J! Can o’ ~ ~‘
O=<’ :l/ ///C ~N Ay §
N 7 b N/ o N N ) (578 e
C cu” Cul_ e Ny ; \
N L0 N L0 : L{\D . Cu_ \\ '
0= O={_ N o “N"LY0 :
2-th 2th =5 Cud ., b
INT3 2-th 2-th L
INT2 INT4 INT6 810
—
S S s A ne e A Sn et n s aia et an s st anaanranass CsHy4 «CsHi3
i C=<~
ik I 5 o ' ‘>: c:N
N = N O Ar : Ar "
: C N oz/\2 o> O 0-s TS = CoHig—=C=( :
; N & Hqp
: N o) f/ CsHyq :

J. Am. Chem. Soc. 2019, 141, 548—559.
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Olefination

5 O
R

R 0 n3 ;

3:0 LCu(l) o R
R’ Re—= Z 3 i

— R2—
Product A CO, R' »
Ar R3 Product Radical addition C, propargyl radical
L(HI R

(1HC >=CJ LCu( |3000R ResonanceI
R _/' patha = T

F D R3

" ﬁ b E
R : 2.0
:ggR LCu(IAr ArB(OH), . R

= D, allenyl radical

Chem. Sci., 2019, 10, 3632-3636. 20



Alkynylation

Feedstock olefins Diverse a/kyneg
0., MeOH;
31 H
z/\)\ = ,,\/
g ! Y—R r
SR cat. Fell, vit C lL\ ,)l 2
O3, MeOH pelimination -v
{ OOH o* Y Y.
~ i
/\)‘F Fel o~ 8 T \)%/R
g OMe "~ F OMe — | CH—‘*' e
Sa o —Fell, OH™~_ Bscission 7~ radical "~ "'
A C D

(—)-isopu/egol (—)-isopulegol methyl ether

trans-(+)-dih ydrocarvone

addition

(= )-dih ydrocarveol cis-(+)-limonene oxide

Ph

2aa, 81%,6.3:1 d.r. 2b, 62%, 5.8:1 d.r.

2c, 75%, 1.1: 1 da.r. 2d, 72%, 1

Ph \\Ph =
1 dr 2e, 85%,4:1 4, £N

J. Am. Chem. Soc. 2022, 144, 14828—14837.

cis-(—)-limonene-1,2-dio/

OH

-
-

HO wz

A
2f, 57%, 1.8:1 d.r
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Amination

R+

Ph™ °NH, R” ~O-OSiRY,

Cul (5 mol%)

O @)
L1 (5 mol%)
e

Benzene (0.4 M)

2 2h H 4
Peroxide 2 Product 4
Q 0] @]
)n Ph)LN/v\MJ\Ph
Ph O-0TMS H n

2a (n=1), 1.2 equiv, 50 °C
2b (n = 2), 1.2 equiv, 50 °C
2c (n = 3), 1.2 equiv, 50 °C

X

p-Tol O-0OTMS
2d, 1.2 equiv, 50 °C

Me
P O-0OTMS

2e, 1.2 equiv, 50 °C

P

Et O-0TES
2f, 1.2 equiv, 60 °C

><:/\o

Ph™ "O-OTMS
2g, 2.0 equiv, 70 °C

4a (n=1); 99%
4b (n = 2); 99%
4c (n = 3); 92%

I I
Ph N/\/\)I\ “Tol
N p
4d: 99%
0] Me @]
Ph)LN)\/\/ILPh
H

4e; 73%

A ~e~ A
H
4f; 92% (3a; 4%)

4g; 61%

N R3 S0-0SiR',

R.E. SET

0
I

R? "R3
X O RZ R‘l N
[Cu"'] >< C [Cu”]
JJ\ gt R3 N “OSiR';
.5 2
k L.E- O
2 0 A )LNH
[CU”] JJ\ r 2
N Ar HOS'RI
15 H N3

Fig. 2. A plausible mechanism.

Tetrahedron 2019, 75, 172—-179. 22



Deacylative Homolysis of Ketone

Deacylative Homolytic C—C Bond Cleavage

H20,; HOC
R
o Fe', cu'' or Ni' N
diverse radicophiles functionalized

ketones carboxylic acids

”Oom Hozcigj;)
HOO

¥ chiral-pool ketones v no specialized reagents Y total syntheses

v useful functional groups formed v diverse radical terminations

d o e 0 OOH
i. excess H,O HO,C
. P 202 . N e N R U H,0,, activation OOH
ii. FeSQ4-7H,0, THF/H,0, radicophile i ! "/ : > .
.. MeCN, time, rt '(
i| excess our approach radicophile Hmenions (1) 24
H,0, reduction Entry Activation Time(h) 2a(%)® | Entry  Activation Time (h) 2a (%)
1 none 48 0 6 SiO,'NaHSO, 48 12
HOO OOH HOO O OOH
. ’ Fe!l . . . 2 I 48 traces 7 Sc(OTf)3 8 26
S P . < L N o
3 pTsOH-H,O 48 traces 8 PMA 6 26
*~7 P3 Felll + OH™ ST A )\8’ 4 H,S04 48 traces 9° Re,0; 18 37
H
5 HCI 48 traces | 109 azeotropic drying 3 79
v’ mild and reliable activation

v stable intermediate
v/ atom economic approach

v radicophiles of choice
v useful functional group formed
v environmentally benign

aDetermined by 'H NMR of the crude reaction mixture in MeCN-d; Plsolated yield. ¢Dry H,0,
solution in Et,0. 9Azeotropically dried with MeCN three times and aged.

J. Am. Chem. Soc. 2025, 147, 2664—2674. 23



Deacylative Homolysis of Ketone

¢ CO,H
RN -7 i. H,0,, temperature, time r
H
L. ii. PhSH, FeS0,7H,0 SN
~ THF/H,0, rt i
1a-ab 2 3a-ab'

cyclic ketones

/ \ o [o]
HOZCMH o] (o] HOZC\/Y\/H HOZC\/Y\,H HOZC\/\N/\,H
|
Ph Ph ‘Bu Ts
3b, 85%, 84%,2 82%" 3b, 72% 3c, 84% h|‘ 3d, 81%
Phqp 40°C,2h Ph1b" 40°C,2h Bu q¢ 40°C,2h Ts 14 40°C,2h
0 (o] (o]
HOC _~ ~_H HO,C H o HO,C H
N H Y e N
I e O O 2P
Boc 0" o
N 3e, 88% o 3, 92% s 39, 7% 3h, 64%
Boc 1e 40°C, 16 h 1f 40°C,2h 19 40°C,2h 1h 40°C,2h
[o]
o H (o]
HO,C H CO,H
\/\/\r H—@""Cozﬂ
Ph CO,H H
3i, 41% 3j, 64% 3k, 50%
1i 40°C,2h 1j 40°C,2h 1k 40°C,2h 3k’, 16%
previously 3-5 steps from 0
o adamantanone or
1-cyclohexenylpyrrolidine H G
COZH H
/\/\/\/I T80 CO,H g : :
HO,C 2 ,;\ —
31, 47% 3m, 65% OTBS 3n, 42% (~)-sabina 30, 65%
40°C,2h 1m 40°C,2h 1in 40°C,2h ketone (10) 40°C,2h
(o] HO,C
\:/ \/ " H
HO,C H 1 Y
(o] & HOZC\/\/\( HOZC\/\/Y H"r ]
é o] X o "y .
H
N N Bocl
(=)-menthone 3a, 63% (+)-carvo- 3p, 58%, 4:1 rr (+)-dihydro- 3q, 48% Boé‘ 1r 3r, 59%
(1a) rt, 18 h menthone 40°C, 2 h carvone 40°C,2h 40°C,16 h

(1p) (1q)

J. Am. Chem. Soc. 2025, 147, 2664—2674.
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Carbonyl swapping

(0] O
ArJ\CI) ?JI\Ar FeCls (20 mol%)
ﬁ ketone o O TMSCI (7 equiv)
ivati S 1,4-dioxane, r.t.
. /C\. activation . .

_—
l\(\ﬂ/l usually > 80% yields \\t")
n n

at gram scales

then ———»

Nucleophile
& conditions

activation - transmutation via bis(aroylperoxy) ketal "diradical" precursor

Ar = 3,5-(CF3),CeHs

perhydrolysis X \

L]

I

! (0] S
14’1jN\ U, N,
L] L]

.\ I.
Te
‘/Se\‘ P ks \C/ .on

o}
o) Fe(lll-Cl Fe(ll)

PN .

— then —» v —SET—= ]\(UA —_— R{\ —XATj
I t L]
acylation # (& b -
activation Fe(lll}-0.CR 0] R Op
5 Int 1 Int 2 Y T
) Cl~ source 0
Fe(ll)-Cl L— 15t C—C cleavage & C—Cl formation — o
net /&
conversion 1 ©
B R l\t’)/\ cl
— 2" C-C cleavage & C-Cl formation — Y n g
O
a, ° Int 3
Addition of XAT with /g SET with
Nucleophiles ! Fe(lll)-Cl : X Fe(ll)
—-— - P
X = N/OJS... K,)/\_/C' ol s
n n n
6 Int 5 Int 4

Nature https:// doi1.org/10.1038/s41586-026-10508-5 (2026)
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Carbonyl swapping

CF;
Cl
b 0 0 - A ) :
)k )‘I\ vield " E_Ph
Cl
./ p— x
B W W FeCl; (20 mol%) § CHs s r 11:1q4  CF3
o_0 TMSCI (7 equiv Ph 6a (P) y A5 9
X Tl F1.4:1 81% ke
L] ® 5
1,4-dioxane, r.t. ./COQH S7%
40%.
Cl 16%
Ph g = . 8%
[
5a - 5¢ Ph 8 (SP) > electron
2 P SP P SP withdrawal
Cc
H»0,, azeotropic drying; %G %G FeCls (20 mol%) .
o 3,5-(CF3)2CH,COCI 0O O TMSCI (7 equiv) ?n ~ procedure without
3 2,6-lutidine, EtOAc, 0 °C-r.t. 9 1,4-dioxane, r.t. i intermediate purification
o > H v then — = ¢ e 86% yield from ketone
(pass through silica pad) BnNH,, K,COj3, KI (1 mmol scale) LG =
MeCN, 80 °C
Ph Ph Sc Ph F4C CF5
4 7a
LG LG
reaction conditions I I reaction conditions d ith o) 0
as above as above . procg ure W|t . |
- intermediate purification e

(column purification)
yield = 94%

yield = 84% 79% yield from ketone
- (o]

0.0

X

o
Ph

Nature https:// doi.org/10.1038/s41586-026-10508-5 (2026)
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C b l ]
H,0;, L.A. cat. (optional); II_G ll_G FeCl; (20 mol%) FiC CF,
8 3,5-(CF3),CgH5COCI o 0 TMSCI (7 equiv) }I'\’
c 2,6-lutidine, EtOAc, 0 °C-r.t. >\ 1,4-dioxane, r.t. ]
T g - . . then . o N LG=
kﬂ) usually > 80% yields L?")) RNH,, K,COj, KI L}) o) o
a at gram scales n MeCN, 80 °C n |
b A
Bn Bn \ Bn Bn Bn Bn Bn Bn
0 i I I I I ’ ’
N LGO :_OLG N N N N N N
13 14
73% yield 72% yield )
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Carbonyl swapping

i
14115 . ‘,0\.
H;05, L.A. cat. (optional); ILG %G FeCl; (20 mol%) Ty
o] 3,5-(CF3),CsH3COCI o 0O TMSCI (7 equiv) kM) I\MJ
L 1,4-dioxane, r.t. B n

c 2,6-lutidine, EtOAc, r.t.

then >

I/ \. —b » .
Se Te
Ltv)/l R‘TJ Nucleophile o . o e E
n n & conditions, 80 °C v ‘\“4) |\MJ
n n n

ketone activation - divergent ring transmutation

N: RNHg, KI, KzCO3, MeCN |~ O: NaOH, TBAI, TBAHSOs, HoO ~ S: NayS, HO/DMF = Se: NaHSe, DMF ~ Te: NapTe, H,O/DMF

[C]: (EWG),CH, NaHMDS, 15-C-5, THF/2-MeTHFE
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AN 4 \ “
o H H CO-to-0O CO-to-S CO- Io S CO- to S
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U
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o] Se /@/
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Human Hj receptor antagonist
Me M
& 0
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e CN R H o 95 28% yield
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Me CO-to-S CO-to-Te Me from SM prep.) COJOQ{\ N
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