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Scheme 1 An example of B-hydroxy ketone formation.

(a) Conventional way . (b) C-H oxygenation

0 0 cat. cat.

O OH i 0 0O OH
RlJLMe + II\RZ RlJI\)\RZ g RIJI\/\RZ RlJl\/kRZ

C-H#A D TH Cspd)-H HADEMIHFEETH V| Z OBWICOMIFEIT LML L L THER
TH5, LeLMD C-H #& & AT Cspd)-H #iAZ RN TE 2D v H<HbN
TOAEVORIIRTH 5, Z 2 TRRARAE LR IC B W THiI 727 Csp?)-H #AE It 0% % H
fEL. T oDWIEICHLY fLA T,

I 2. BUVEREFEMZFHOMUERRN C(sp’)-H BRIERK

C OB LD Otk L T A ZMIRTH 5. FAIAFHSIC K o TRAMICIHIE S hiz N-
hydroxyphthalimide (NHPD)?& W5 il tiic EH L. Zh 7z B 3¢ 3B THi 727 C(sp®)-H EHLIX
ICDOBFEED T, Thbb, BRILTIHEETH S 72 —n1% NHPL B A G TR,
EEIRVED BT 5 & 5 RKIG% 3L 72 (Scheme 2), £ 72 H55ERETH 5 C(sp3)-H K& UIwiam %
STHNRIGE S5 & T, WM ICSIES [FRFICEBITE 5 L HIfF L 7=,

Scheme 2 The reaction design.

1. protection
0] 2. TMS-CF3, CsF 0O 4. AgOTf, alcohol 0O

3. MsCl, Et3N 5. deprotection
N-OH - N-OPG - N—/O\H)R\1
o} F;C Cl F;C O R2
1
o regioselective O 0o
ﬁ H* abstraction 0,
N-O H > N-OH —_ N-OH [0]
1 2
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&1 TIE Scheme 2 1T/ L7z CFs 283 2 Mg D Ic A3 i v C(sp®)-H VIWRE 2R3 2
ERHEOHL, ZICEED & ROSENF R I — RO 217 - 72, BB TII 5 & hi & I —
etk ot & L BLFIEERAL O B o it 2 O c g IC B Y #LA 72,

B ORSTCIRBILAR S THEETH B L. ROKIGIHEN 40 °C BETH B Z & 2k
Zy TN = AT DECEREFAEEDREHTE 20 TR AW, EE X T, BaToME, BlLicimuy
LaINB4 L ODERENILFIEETDH - 7= (Table 1),

Table 1 Substrate scope (excerpt).?

0] o]
conditions A or B
N-OH R! > N-OH R!
[O]
F,C O R? F,C O R?
1 2

condition A: Co(OAc), (0.05 eq), Mn(OAc)3-2H,0 (0.05 eq), O, (1 atm), TFE (0.1 M)
condition B: Co(OAc), (0.01 eq), Me,S (1.2 eq), O, (1 atm), TFE (0.1 M)

Me OH Me OH H)(H Me OH H H
DA. W DA. W DA. W
0 OH 0] 0~ ~OMe 0 0) 3
2a: 59%P (49%) 2b: 71%P (64%) 2c: 46%P (41%)
[B, 40 °C, 6 h] [B<9, 40 °C, 24 h] [BS, 40 °C, 22 h]
(o} (o}
Me OH DA. DA.
2e: OMe 2f: Bpin
2d: 72%" (45%) 72% [A, r.t., 20 min] 55% (25%) [A, r.t., 1.5 h]
[Be, 40 °C, 27 h] 98% (70%) [Bf, 40 °C, 4 h] N.R. [Bf, 40 °C]
(o} O  SiMe; 0o
DA., DA, DA.,
2g: I 2h: Me
64% [A, r.t., 3 h] 23% [A, r.t.,, 1 h] 2i: 72% (55%) H H
74% (53%) [Bf, 50 °C, 7 h] 87% (62%) [B, 40 °C, 22 h] [Bf, 40 °C, 31 h]
(o} (o} 0o
DA, DA. DA,
=
0 % H Ve o/\)ko O/\)kE@
. S NTs
2j: 53% (34%) H H Me 2k: 80% (52%) 21: 75% (53%)
[A, r.t., 1.5 h] [A, r.t., 1 h] [A, r.t., 1h]

a 14 NMR yields are calculated using 1,1,2,2-tetrachloroethane as an internal standard. Isolated yields are
in parentheses SM 1 and TM 2 were obtalned as diastereoisomer mixtures. € 2 equiv of Me,S were
used. 9 0.05 M. € 3 equiv of Me,S were used. f 2.2 equiv of Me,S were used.

Bl 3D FR 21213 Sy %2 LiAlHy 7 & O R ICRAEB A TH 5 2 & HVHIBH L 72(Scheme 3), &1L
EEDBIRANTHD o 272D BRESMDEM D D2 RO LD, ZO5EKICHBIEE A EEITL
ROPEWLIERICE Y E o7,

Scheme 3 The removal of directing activator.

SmiI, (8 eq)
Et3N (72 eq)

0(72e : LiAIH, (2 e
/\/D H,0 (72 eq) - Me ., 4 (2 eq) /\)MSOH
THF, r.t., 3 hr  HO 0 Me THF, 0°C,2h HO Me

OH H
3d: 84% (NMR) ! 2c 3¢ 80%
Zn, AcOH/THF/H50, 40 °C: 0% : NaBH; (2 eq ~ 10eq) : < 10%
Mg, MeOH, r.t. : 6% (NMR) LiBH, (2 eq ~ 5eq) : 20 ~ 30%
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I3 s#mgics3 cspd)-HERILER

2. TREGFOMIZRIE XS IIBTHREZED 2B, TTHh 53 Cspd)-H ZESISDHT L\ il
Br7E % B U 72 A AFZERIAR 4 90IC 38\ T C(sp®)-H A VINI RIS Ofillit & L TG ol o 72 v
A VBB, AR F LML L LT Hunsdiecker K5I # H L 7z(Scheme 4), Hunsdiecker
RIS ANF Vv EZ ~ETRILL., ZCHhOBURBEL TELBIRHET AN uT v ERiRT 5
RIGTH B, hniF e 7 O ANBGRICHERE L BIIEMICIIA 2 v bKRFEZEI KT 3%
Fiot, o TTVANBIRBBEZ VIS WHBREANRVBEZHNVE I ET, AVEFTITAN
&2 Cspd)-H #AD T P HNPARMBETT S L FE LT, £ TRRBLREBFBEHEHEMBL LT
C(spd-H »u 7 VLIGDOBFZ Hfs LIFFEICE T L7z,

Scheme 4 The reaction design.

Hunsdiecker reaction carboxy radical
X5 0 o X
oy ™ Hone T Aot T el T B R
R” “OH R "OAg - pagx R 707 -x" iRT 70 -cCo,

My desired reaction
0 cat. 0 /"\ H . X5 X
— — NGy —
ArJLOH ArJ\o' R RY A
VIS OGS, 2012 4E 12 & Nu7- il Hunsdiecker MG D55 1Ic RBEFEMR % M 2 72 IG5
fEIC BV T C(spd)-H HHFL KBTS % 2 & % B L7z (Scheme 5), L2 L& RFEE 72 13 ik
BERRO IR O R, CORKIGICREFRIILHATII AL, S D AT Clspd)-H HEL G
BEFTL T2 AL 7 (2 oFEEFIFIT 2012 FF OIS ITER A ),

S A F s 72 C(sp®)-H MG I & D 2 ST 5538, C(sp®)-H HHRLSIS T AR M3
W, ZITHLVRVBZMEL 32 L0 BP)OTEEZZEE L, Agphen),OTf & BuOCl iIc X 3
C(sp®)-H HFLIIGIC O W TRENICRET T RS itEw 5 2 & & L7,

Scheme 5 Initial trial.
Ag(phen),O0Tf (4 mol%)

t
BuOCI (1.5 e%) w/ BzOH:49% NMR yield
H BzOH (20 mol%) cl w/0 BzOH:39% NMR yield

Aco/\)\Ph MeCN (0.2 M), r.t., 3.5 h Aco/\)\Ph w/oAg:  noTM (TLC)

RRFHA VX v Fra)z oSSR ORER., RRISICIZLTOR A H 5 2 L2 v
WL, Elgett#% Scheme 6 12 Bl 0 ICED =,

1. RISOMEFTIRK - BEHIC X o TEIEL W
2. BEAFIAT TH o TH C(sp?)-0 MBI B S L n
3. BuO 7VAAENT BTV AHAMBKIG L 13 B0 E R T
Scheme 6 Optimized reaction conditions.
Ag(phen),OTf (0.2 mol%)

Me ‘BuOClI (3 eq) Me,,
BzO/\)\Me MeCN (2 M), air, r.t., 48 h Bzo/\*Me
1a (1 eq) 2a

oMt % B IS — Rk O BGET 2 17 o 72 (Table 1), ~¥ P Afr, 3 # C(sp3)-H #i&72 3Tl
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BIGHED Z L 2 # D C(sp?)-H i DHEHEL b AT L 72(2b, 2¢), IEL 5 % C(sp)-H R D88 DH
2T, KOEERMEICE EEo5722¢), £ 1aiCBAL TR 1 g AT — A DRISICBWTHIH
B I DBET L7z RYOANMOEIETREBRYIP KL >TT R 7 =2 ) VEA~GRT S
D &P < 72D I BRIBEEZ W 5 BE DD - 755, BB RFRINE THHFEMIHET L 72 (2d-21).
Table 2 Substrate scope (excerpt).”

Ag(phen),OTf (0.2 mol%)

H tBuOCl (3 eq) cl
Rl)l\R2 MeCN (2 M), air, r.t., 48 h Rl)z\Rz

cl Cl
cl

M cl Bzo/\)wr\/'vIe A~ Me)\©\

BzO/\*Me 8 Me Ph R

BzO/\)\Me Bz0" Y R

|82%, cl 2d?(R: OAc): 75%  2g°(R: NO,): 62%
2a: 1 70% " 2b: 35% 2c+2c: 64%  2e9(R:Br): 50% 2h9(R: CN): 60%
75%" (y:6 = 1:1.7) 2f9 (R: CN): 71% 2i9 (R: Br): 46%

@ The conditions: 1 (2 mmol, 1 eq), Ag(phen),OTf (0.004 mmol), ‘BuOCl (6 mmol), and MeCN (1 mL), at room temperature.
2 was isolated by silica gel column chromatography. ® 5 mmol (1 g) of 1a was used. ¢ Catalyst was prepared by mixing
AgOTf (0.01 mmol) and 1,10-phen (0.02 mmol) in situ. ¢ anhydrous MeCN and 2 eq of ‘BuOCI were used under Ar.

Z D C(spd-H HHLD ICHREZ, Bk )C\' 2 Ag!
BROfER, ROTRISEMC X 2 iR WZRZ
LIS DHEE IGHRS S 25 #1c LT, KD & ‘BuoCl
5 ICHE LT 5 (Figure 1), £ 3 SR & %
LAl > AgD D kR 3 BER L, 2 2 " aght

& BuOH %7k U 7225 & 1 0 C(sp?)-H & & HIbF
PHEITT B, HURRFET AN 4D, FZhO
BB HREKIET 5 X0 b 50 OiEHEE M
P U CTHRA 254K 3 2 & I sRAlE S FT
dBLEZTwAb(path A), HbLIF3L1
DOTAFNLH6 BAERL, £ H o 2 DI
T2 & HICHRAE A T A AEEED B X O
N5 (path B)2s, FHlIERZAYITH 5, Figure 1 Proposed catalytic cycles.
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