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Ac acetyl

aq aqueous

Ar aryl

Boc tert-butoxycarbonyl
Bu butyl

cc constant current

conc. concentrated

eq equivalent

Et ethyl

F Faraday

h hour

M molar

mA milliampere

Me methyl

n normal

NCS N-chlorosuccinimide
NMR nuclear magnetic resonance
)% para

Ph phenyl

PG protecting group

rt room temperature

sec secondary

TFA trifluoroacetic acid
TMA tetramethylammonium
TEMPO 2,2,6,6-tetramethylpiperidine 1-oxyl
tert tertiary



Fr-i

7N B REIIREIR LSO R IAY) 7e EIEBEIICAAIET A EETH D, £
D= BN N H 2 AT v a— VB L RO A Rk . M T B
RETTH S Y, HlEy T L a3 — L OBREEG E L TCiE, Cr = Mn & Wiz
FOSHHIBNTWAD, 2O OIS TITESGRBREZMEAT L Z 06 BE~D
HENREIND YD, TR LT, 02X 02 1%, BIERMNKTH DT,
RELRAMEICEN LAl E L TER STV D, L L, Wb BB R
A ME L T 570, BIEPREAN, @ROEHE & Vo liRENE STV D
Vo LEOBEHNG, EBEE T U —DORIGHRKWNITRO LA TEY, BROAH
BAbFIC M E L SNOBEMFOFEBZHIEL T, = hrX I T AN REDIE
AR E S CTE 7=(Scheme 1)Y, Z DX 97 HE a2 E 2T, EFHILATRADL
L VR TRY BNENT e ST UREICER LT,

OMe
OH NaOClI o
+ NaBr
R "R? N » R "R?
I
O

Scheme 1. Oxidation of sec-alcohols with NaOCI.

FP. FFIIE RT3 — )L OFHIRLIEOMEN 2 B L TR
EIEDOBFIZEY AT, EFIZ XLV EBEITT AT 5 AREES LI TR R
PEIEN =T Vv a— bk e LTHEBINTWS Y, LavL, 7 v a— VI
LA N A @V Te DI, AT 4 =—Z — |2 X DB bEN#EH S5
ZEBRZN O, e S AT R NI AT 4 =—F =i L THEHTH D23,
B—tkds L OVE k7 L 3 — L ORI W TEE — BRI ORESI RIS+ &
TEZRWVIRIICH 0 | HEREHZR 7 v a2 — VEEO R L A ST
W, FBEIT MR EIREE AN e S U JRE LT IRV U ARICER L, &
NEEHLTE =X, BET V2 — L2 ETF AT L LT, Blb~v xRy
v A E AW ESACENE BT L a— R LIE R B U, B R
% G281 L 7= (Scheme 2),

OH Pt(+)-Pt(-) (@)
R1J\R2 M R1J\R2

Scheme 2. Electrochemical oxidation of sec-alcohols with MgBr2 - 6H>O.



BAb~ 7R bt T ORI E LT, BEEOFBIIIEE TIEBRRE =%
7V a— )L DELXALFIERLIEZ B L TH Y (Scheme 3)¥. 472 o-7 0 E /7
NN BRIFRIGETHELND Z E2HE L TWD, FFHIT. ARKSIZElL~ 7
I LEEATHZ LT, WENSEAINT-FHRERD Z RS 1EONLD
R FIEDHSL TE DO EWFF LI, L L, b~ v U A ZIGME
HWHRIFE L THWIEZRECIRESITETE T, 0-7 ma s b O 4RI
Thole, —J, BEHEOWMRETIL, WHERBET ST AF LT U E=U A
(TMAOCHIZ X v | BRIRT 2 U HEDEEA) C-N FEABIZSS DBIF TR L T
V% (Scheme 4)?, E#H 132 D TMAOCLIZHE B L TH =M T /L a— L ORI i
HLIEEZA, o-Z7ualr NUVEHOBRKBARETH D Z &2 % EICB W T
i U72(Scheme 5), LAF. BAFOFEMIZ OV TR~ 3,

Pt(+)-Zn(-)
MgBr2-6H20

[ijﬂ>n Me4NOH R/MXV{A\X/A\V/Br

fluorescent light
n=0~2 n=0~2

R. OH

Scheme 3. Electrophotochemical ring-opening bromination of fert-cycloalkanols.

R TMAGCI R O 1) radical initiator
(Th acid ( @\/U\OH 2) base = [HOH
E—— _Cl N
N N ' 0]
| | P
PG PG ©
n=0~2 n=0~2 (PG = Ts, R =H)

Scheme 4. Oxidative C—N bond cleavage of cyclic amine with TMAOCI.

X
/
N\ OH TMAOCI o
AcOH Cl
(T © . R@)‘w? XN
|
X 7
n=0~3 n=0~3

Scheme 5. Oxidative C—C bond cleavage of tert-cycloalkanols with TMAOCI.



A5
H—F MgBr:-6H:0 Z W28 k7 NV a—LOESILEZHBILRG
[ R = T = ey

LR IC A T 4 =— & — & W MR 72 ERRLROS X, 7y 2 — L ig{k
IZBIT D FEEREIETHD D, FTH, G 17 R, WA DR 72
AT 4 T—H—D—DThHb 9, EFHOLIIKINOAERTAIEEDT VEENES
(LB G % R TEtE 925 2 & 2R L7-(Scheme 6) 0, F7=. JIldg, &
HOIZEGESNTZRY =) v BALKRBEEPVP-HBn) ) b AT 515
PERZFFED, BB kT v a— L2 xhn T o7 b~k 52 2l Lz
(Scheme 7) ', & 512, Cantillo H %, RIGFHRHF THAE LIIEMEERTEIC L HH
THRT v a— )L OB A L2 (Scheme 8) 1Y, T DX HIT, ~u U E A
F ==L T HESIEFOT L a— LB RSN TS, L,
B2 SHICRON TSI, WE—RMEICEN T FIEOREREEND,

OH Pt or C electrodes (e}

I I
R' TR2 - R'"” "R2

o

Scheme 6. KI-mediated electrochemical oxidation of sec-alcohols.

OH Pt(+)-Pt(-) o)

PVP+HBr J
R "R2 - R "R2

Scheme 7. Polymer-supported HBr-mediated electrooxidation of sec-alcohols.

OH GRC(+)-Fe(-) 0
AcOH J
R1 R2 S R‘l R2
Me,NCI

Scheme 8. MesNCl-mediated electrooxidation of sec-alcohols.



BT, Vincent 'Y & Hurski "%, BREHALA v F—1 -7 BEF U DEX
LFEERRICBIT DRt~ 72 v v AOFRMEZ R LT, FEHFEOMEETH,
MgBr2 6H0 73, BRIRES =k 7 /L 2 — L OB SALF IR LSS B W CTH H 72 A
T4 —BILORFRE D eaRmE LD, ~ 732U MEITEMRE &
L CHERET 2 2 LTI A T, i omtEnk< | REEICH 2 DB/ NI W,
L L., 2B DRETIE, § o7V a—UIRE STy, BLEZESE
2T, FHFIX. MgBr 6O & AT 4 =— & — & L7287 v a—LoEgb
FHIERV G % B FE L 7= (Scheme 9), DL FIZZ DRt Z LT,

OH Pt(+)-Pt(-) o
R1J\R2 M R “R2

Scheme 9. Electrochemical oxidation of sec-alcohols with MgBr2* 6H>O.
BE OSSR O REL

HDIT, 2-F 7 % ) —v lazETT/NVIEE L GRIRL, ISR DOEEL %2
ﬁof:(Flgure 1), A&EWE AT —=RE VN T, K/EEEE A T VIRE TR
(0.17 M), MgBr2-6H,0 (1 4 E)fF(E FC, K& T, EEISM(50 mA) T 4F/mol
DEX & LT, 1la DESALFHIBRICEIS 21T o 72 & 2 A, NMR IR 89%1%‘
JST B 2-F 7 B ) 2a NERT HZ L &M LT (Table 1, entry 1), 5803
UEEELY IRV LEEREILIZE A, BHET D b 2aldig AL
5BV Do To (entries 2-3), O BALMIEZRET LT 2 A, PERIFE T L2
(entries 4-6), F 7o, N T AR T TIX. BOSTIEZ E A EEIT L0 o
7o(entry 7)., YA EDFEF LV | MgBr26H0 % g 74 & U TN L 72, FEV T
PO ORI AT o7, Bl F L, Y r7unu A2 7Tk b=k ULz
ELTHFT LT & 2 AIRIZIE T L7 (entries 8-10), /K& HMRE L 5554681
ASONTHET L, FREDOINRIZCTHIN ET S 2-4 7 % /2 2a &5 2 7= (entry
1), KK OFEERE A F L ORAEBZIB N T, BB A T LOEIGEHESCT & K
JEENFRIFTAR T Lz (entry 12), G E /2IZRBMRIC 7T 7 74 R WL Z A H
WM 2a & ZNZEH 66% B LV 38%TH X, 777 74 MBAKISICHZ TR
WZ LRy o 77 (entries 13-14),  MgBra:6H,0 O 8454 1 Y& D 025 Y&
~EWETHHENET D 2a 2 BAFRIGRTE X722 BUSEIRIZOTITET
L 7z (entry 15),



Table 1. Optimization of reaction conditions.

Pt(+)-Pt(-)
OH MgBry+6H,0 (1.0 eq) 0
N H,O/AcOMe (5:1, 0.17 M)= oA
1a 50 mA cc, 4 F/mol, 0 °C 2a
1.0 mmol undivided cell
Entry Deviation from standard reaction conditions Yield (%)?

1 none 89 (90)
2 MgCl, instead of MgBr, 4
3 Mgl, instead of MgBr, 3
4 CaBr, instead of MgBr, 58
5 KBr (2.0 eq) instead of MgBr, 50
6 Me4NBr (2.0 eq) instead of MgBr, 49
7 Me4NBF,4 (2.0 eq) instead of MgBr, 2
8 AcOEt instead of AcOMe 23
9 CH,Cl; instead of AcOMe 50
10 MeCN instead of AcOMe 46
11 H,0 (6 mL) as a solvent 53
12 H,O/AcOMe (1:5, 6 mL) as a solvent 7
13 graphite as an anode 66
14 graphite as a cathode 38
15 MgBr, (0.25 eq) 82

@ NMR yield using 1,3,5-trimethoxybenzene as an internal standard.
Isolated yield is given in parentheses.
MgBr;,: MgBry+6H,0. Mgl,: Mgl,+6H,0. CaBr,: CaBrye2H,0.



Figure 1. General reaction setup for a small-scale reaction.
AT R R O R
F—IH FRIEEET v = — L Okt

Bl 4t T, KR AEE A A L= (Table 2), £9°. JElSET v a— L% H
W ET o1z, 77 DA — IVTRISEITST2E 2 A, 2a B3 87%INE T
Siiz, TAXNIEFZE 7 2=V RE2GT D7 andt ) —LiFE R 1b B
IO 1eld, KIS T D7 Fr2b BL D 2e ZFNFH 82%F L N 93%IRTH %
2o TR N7 REEZAT DLV a~FH ) —)LiFER 1d b ASUGIZ 6 A PlEE
Thh, BEELHNTLHZ LT, RERIEGRTHICT 27 o 2d 2527,
Fo, ZRAEKESC 8 BREZ2ATHHEES, PREND RIF2INETHIY~
I NI (2e,2f), S BT, RBUCHRMFIZ, BN~T R F2HFT 53707
VT ) — VDI b FTRE TH - 72(2g, 2h), 1,2-A—/L 1i DEZXILFH
AL SOSIE, 38 KBRS CHEEEMIICIE Z D, a-B R X7 h U 2i & 61%IY
RCHTz, THNA I FEREROB-VT /7 b 2jid. BUGEtEZ Dbk
WI 52 &T, FREOINETH LN,



Table 2. Scope of aliphatic alcohols.

Pt(+)-Pt(-)
OH MgBry+6H,0 (1.0 eq) o
R" "R H,0/AcOMe (5:1, 0.17 M) R1TOR2
1a- 50 mA cc, 4 F/mol 20
1.0 mmol 0 °C, undivided cell
M
0 0 o} Me. Me
O
\%k [ Lm [j L) é%g
" Me Ph NHAG Me o
2 25, 82% 2¢,93% 2d, 65%" 2e, 78%
(87%)°
0] le) o .
9 O CN
Meﬁ)J\/OH N\)J\)
© '}l Me
Boc Me 0
2f, 65% 29, 61%" 2h, 76%" 2i §19%¢ 2§, 5090

@12 mmol scale. ® 6 F/mol. °8 F/mol. 910 F/mol. ® 0.5 mmol scale. f CH,Cl, was used instead of AcOMe.

BT EHEET NV a— L Ot

VN T, HEBET )V a— & VDTG 21T > 7(Table 3), 1-7 ==/1-1-7 /)L
)= NVBIORX e Fe— L2 EICHWZE Z A, ST 558 R
TR T BT (2k-2m), ARG IE, < 2 T AR A F U BB ATRETH Y
T 2= VT ) AT UIUER A F L 2n & T8%INR T, BHEBR LT A F L HERN
a BB EET D -7 ooV ) —VHERL B E T e R
I 0-2r), £/o, VTV ER= AT AT DH 1-T =¥ ) —LERE
RS ARBOSEECH 2 ST 5 2B % @I T 5 2 72(2s-2t), A XL LY
AN MIZ 7 mue 2 FT 5B, ST 257 b 2u BLW 2v ~& Bife
IR CEBINT, 512, 7eET7AXAELEETAHEET. HedT 5 o-7
OFE7 h2 2w & 96%INEKRTH 277, 12-UF— 1= 13-4 — V&2 BEICHW
o3BT KBRS TR EIT L, -8 FEX U7 hUBXUB-E
R b~ E B ENT(2x, 2y). FTo. B =MKBEERIIARBOS &R T T
IIEOSET, B 22 53 89%INR T H vz,



Table 3. Scope of aromatic alcohols.

Pt(+)-Pt(-)
J()\H MgBr,+6H,0 (1.0 eq) JO]\
R'" "R? H,O/AcOMe (5:1, 0.17 M) R'" "R?
1k-z 59 mA cc4 F/mol 2k-z
1.0 mmol 0 °C, undivided cell
(o} 2k, R = Me, 84% 20, R = Me, 95%
2I, R=Et, 77% 0 2p, R = F, 74%
R 2m, R = Ph, 98% Me 29 R=CI80%
2n, R = CO,Me, 78%2 2r, R = Br, 96%
R 2s,R =CN, 96%
2t, R = NO,, 92%
o} cl O 0
Br
cl Me Me 5
2u, 85% 2v, 74%° 2w, 96%
o} O OH o}
H
o Me
HO
Me Me
2x, 66%° 2y, 62%° 2z, 89%

a6 F/mol. ° 10 F/mol. ® MgBr,+6H,0 (2.0 eq).



FHIH AT nA NEORE

RIC, AT A FEHERT 2 EE & MatLiz(Table4), -1 L 2% / —)L laa
EHWTHREZToT-L A, KV 7ana A X P OKIGEETHZ & T,
AV AL ) 2aa & NUWINR TR, BEDKBRIIINZ THNVRF DV EER
TAF AR EGT AT B A FESARSCHA TR CH Y . *ET 5 V4
P BEONY S b2 BAFRILE T O L7 (2ab-2ae),

Table 4. Scope of steroids.

PI(+)-P(-)

OH MgBr,*6H,0 (1.0 eq) 0
R' "R? H,O/AcOMe (5:1, 0.17 M) RT”"R2
1aa-ae 50 mA cc, 4 F/mol 2aa-ae

1.0 mmol 0 °C, undivided cell

2ab, R = OH, 89%°° 2ad, R = OH, 91%"¢
2ac, R = OMe, 71%P° 2ae, R = OMe, 72%"4

2aa, 92%°2

@ CH,CI, was used instead of AcOMe. ® 0.5 mmol scale. © 10 F/mol. ¢ 14 F/mol.
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HBUE ~7To7 ) —LE2HT4 58K

WENZ, ~T a7 U — Va2 G35 E 2 M5 L7 (Table 5), 2-38 L UN3-E'V
VUK ) )VERERE BV E 2 A, BIETHMY 2af-2ah 2157,
XV UBIOS VxR U EE S ARRISIZHEH AEE T dH o 72 (2ai, 2aj), F72.
IV VBIOR IV RUOVTFT VB EETHE AT a—)L
t, BE T 257 &2 BIFRIETH 2 7-(2ak-2am), S 52, ARRISIEA~T
07 U — VRN ERR LT IER VY v 7 R TR T V3 — )L O AR i H T
X, BIETHIET D7 b~ & A HL X L7z (2an-2a0),

Table 5. Scope of heteroaryl compounds.

Pt(+)-Pt(-)

JO\H MgBry+6H,0 (1.0 eq) JOL
ROR? H,0/AcOMe (5:1,0.17M) R OR?
1af-ao 50 mA cc, 4 F/mol 2af-ao
1.0 mmol 0 °C, undivided cell
| X (0] R X
N
~ R X 7 Me —
Ao
~
© N o Me™ SO
2af, R = Me, 70% 2ah, 84%? 2ai, 89% 2aj, 64%
2ag, R = Ph, 98%
0 o o
N S N 9 S Me
N \\HLMe | @[ >_(_?;
N Me > q
7 — /
[ J)L @N N Me N "t “Me No?
N
2ak, 70%° 2al, 74%° 2am, 84% 2an, 92%P 2a0, 86%

@ MgBr,*6H,0 (2.0 eq). ® 6 F/mol.
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AREOSOALFIRIRMEZ TR D 72012, BEFFEIRZ AT > 72 (Scheme 10), 2-F 7 ¥
= la %z 1-F 7% 7 —)v3a 5T, BEESFETCRISS®ETLEZ A, 2-F
IRy 2a % TBRNETEHZ, REISD 3a )’ 87%IEETREIN S, £z,
-7 2=V ) —)L1m & 7 =3 F )7 )La—)L 3m #EICHW=L 2 A,
TR N7z 2m % A% TEH 2 REIED 3m 7 T5%IER TR S 7z,
INHOFRERLE VA —LAEY 10, Ix. 1y OFERN S AREGSITE kiR
BIRMICHEIT T2 Z LB L N E o T2,

OH MgB Pté;)-gt&)o ) o
OH 98rz"o2Y (1.5 €9 OH
R . R/\/ = R)J\ " R/\/
1 (1.0 mmol H,O/AcOMe (5:1, 0.17 M)
( ) 3 (1.0 mmol) B0 mA oo, 4 Fimol, 0 °C 2 recovered 3
undivided cell
ield (%
entry R 2 3 y (%)
2 recovered 3
1 CeH13 (1) 2a 3a 73% 87%
2 Ph (1m) 2m 3m 84% 75%

Scheme 10. Chemoselectivity.
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SHUUER  HEE SOCEEAE

FATIRZEIC R D & | JEE S 5 SRS 2 7~ 3 (Figure 2) 78, #1812, Botadil
T RET =AU, 7T A AR E AR TS, AL rE
NF A AFMRETT V3 — v 1 EROS L, FRIK A 24T D, R AT
KEFEN2N S b2 ~EBHEIND, -, BMAITIE, RPTETZARN
KA T~ LIS 5,

7ok, KEILEEEE U THWEARKIG TIE, ki e 7 U FRHOX) AT D
EHEEESIND, B TEL DRI AT T UERO R EMIIEOG R D pH ITIKFET 5
3. MgBra+6H0 & FHWZBRD pH 23, R0 7 RN I ET D E T
HLEY ThoT- EHEE L TV 5,

Pt anode | Pt cathode
Br 2H,0
-2e- +2e”
Brt Br\S/H 20H + H,
o,

B HO + Br

Figure 2. Proposed mechanism
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BB REEBERT NSAFAT UV EoTARAVEBRE=®% T Lo —L
DERLEIBRR IS

aranN El=g=R
B Y E

ryuanlr b FRITEMTEEE SRR OG R TREIKE L THHA SN A
RENT 4778y 7 THY, TIVETICHA G BIENRE ST 19
M, a-7 mayr U ATRHET 27 b B ESHICE LN T, IR =k
WinoxtIsd % o-7 malr b CFHOEZNEGRITIRE E SN TE 72, Friedel-
Crafts )ISIZ, T X5 rmnl NV EHEBESTLAEHRFIEDO—DTHD
(Scheme 11a-b) 19 LU, T4 6 DOKIGIE, U Lewis BEol KU U 72 7
vrnml) REnEET D,

O

o AlCl, cl
/© + WC| CSz /©)J\/\/
X O E—
X

X=Cl, Br, CHj

(b)
o)

Cl Cl
/@ AICI
+ W 3 Cl
MesC (0] —— > /@)‘\/\
M63C

Scheme 11. Friedel—Crafts reactions.

a7 ) = OBLMBRRNIGE, o-7 vur h A ARRT D TE
ELTHRTHD, AKBUSIE, 7hAaxy IV hLo p BREERETS 28
ENTWD 0B ko, vruaran)—Aevrsary ) — VIO T R
KNV —DFRIEZ BB /] & L CHRRKIEDREZITHETT 5720, a7 BB &
W y-BReRAL 7 b OFAREHMEAE LTHOWON T 22D, 5T, ITFED
FTHDOLIN 7T VT ) —VORBEBRANKIE S, o-Z7 vl N EES
T HFEE LTHERINTNDS O 29 fil 21X, Zhang & Qi HiX, +~BuOCl
FWHERE LT o-7mna 7 X7 U — L b OAREE#HSE L7z (Scheme
122) 3%, F£72, Zhu & Bao 5% NCS Z H W7o i b BHAL G 2 s L 72 (Scheme
12b)3D, L)L, WTFNOKIG G ES S RAMBE 2 ML L3570, BREFHMMED
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BLENS, BBEE 7Y —ORIENRD N TS,

R OH /If~90Tdf 0
igan
Zg)n +  tBuOCl RJ\M?\CI
n=1~5
(b)
R OH 298'“83 0
292%VY8
Zg)n + NCS - . R)J\M/n\CI
n=1~5

Scheme 12. Ring-opening reactions of zert-cycloalkanols.

W R U 7 A KEERRIL, TEMPO F2{b=° Pinnick Fefl72 k% 72 UG
WCHW BN DA B WER LA TH D 2, LL, RIGHHRILEOTD, L
X USRS E RSO ZnE L 32 33, WRHEERT ST AT LT UE=
7 2 (TMAOCI) KEEHRIZ, KE{LT BT AFNT B LKIEIR ZHRE T A
TR 5 FiES L <TG A 4 0 BB X D A 4 0 ZHE TR b 51k
FITH Y 3935 MEBEMBEO PRI Z LB L L &9 BLBREORRE 2 77§
(Figure 3), TMAOCI KEKIZZNE T, FHRFETHL V) a vz ok
FICHOWBILTE R 39 FHEARLFICITIEE A EFIHILTW Ry, FE
DOIFFEETIE, ERAEFEIRALSONZ LV | tert-> 7 a TV ) — b -7 1B
B NOEEAKT D FIEERFE LD, Lol MgChL 2RI E L5 T
FRONTETE T, o-Z el hVHEOAR~ERT 2 2 SR TH -7, LA
EREE X T, TMAOCI KIEIKZEFEIRE U THWHHORISEREIZEF L
el 2 A, CCREGEBRINVBASDET L, -7 v u s b FEENRELND
ZEERM LD T TIZEEMAFE T (Scheme 13),

‘Me,NOCI : 14.0 wt%

Me ' (Available chlorine: 7.86 wt%)
N v -MeyNCl : <1.0 wt%
Me”\ Me OCl 1 .pe,NOH : <1.0 wt%
. -pH=115

Figure 3. Components of tetramethylammonium hypochlorite (TMAOCI aq).
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TMAOCI 0]
AcOH X X/\/CI

n=0~3

Scheme 13. Ring-opening chlorination of tert-alcohols with TMAOCI.
HE OSSR R

-7z z7a~ndt ) —)L 4a 2 FTTNAE L UTBRIR L, JSSE0
Wil Z1T -7, 4alZx LT 35%HClaq (1.5 %4 &)35 LT TMAOCI (1.5 4&)% I
A, VrZun Ao BT RHEHETLL TEDO o-7aa 7 Lx Ly
U—/L% bk 5a 75 NMR YR 47% TH3 b 4L7=(Table 6, entry 1), U 7 /LA fiE
fe, BEfe, U o, VU IKET NI ULAERE LI 2 A, HiE W&
TR BARINETHW T A7 an s b 5a %5 2 7-(entries 1-5), LA LD
FER IV WA i el & U CRIRL, OSHI O &R OBRET &21T > 72, Big
DOYEFZ 15 BEND 2 YEmAEIM L2 E 2 A YEDH L NMR LR 85%
THRIW 5a & 5% To(entry 6), —J7, HElEZ 2.25 YEHWIZHEC, 2.0 Y ED
TMAOCI & AcOH % W358 HINR O M EIZIZE 572> 7= (entries 7 and 8),
FOGIREE %2 FF T HICRICEEII A OGNS, B 5a 28 83%INE THEE X /-
(entries 9 and 10), SUGFERIZ 1 RS 4 FERIICIER LT, RO M HIXH
BV o Tz (entry 11),

ENTC. USROS 21T -7, 7 ooy P Ui F L, 7 F= |k
IDNAVHFIZ TS EFEmB LT & ZA RO TFRA LN, BRET S 7/ b
> 5a % HERE DI TH % 7~ (entries 12-14), TMAOCI (2% %2 T NaOCl * 5H0
LA E L CHWEZEA T, MeaNCl OFINO A HEIZ D 59 B A DI R A
K~ L7z, (entry 10 vsentries 15-17), F£7=. FEIEBINSAE TITSOSITHEST L 72>
> 7= (entry 18), ZEHEFFHR N TOLULTIL, I 77%T Sa B15 5, BEE DT
TEIIRUCHE RIS R & 72 B % RIF SN2 & AVRIR S 7= (entry 19), LA DR
K6, entry 10 ISR T M2 RS & L TOERRLZ,
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Table 6. Optimization of reaction conditions.

Ph OH TMAOCI (eq) o ve ©oc)
acid (e )]\/\/\/CI I
(eq) Ph ® N-Me

Me”
solvent (0.25 M) Me

1a rt, 1h 2a TMAOCI
0.5 mmol
Entry TMAOCI Acid Solvent Yield (%)?
(eq) (eq)

1 15 35% HCl aq. (1.5) CH,Cl, 47

2 15 TFA (1.5) CH,Cl, 77

3 1.5 AcOH (1.5) CH,Cl, 79

4 15 H3PO,4 (0.75) CH,Cl, 76

5 1.5 NaH,PO, (1.5) CH,Cl, 75

6 1.5 AcOH (2.0) CH,Cl, 85

7 1.5 AcOH (2.25) CH,Cl, 83

8 2.0 AcOH (2.0) CH,Cl, 70
b 1.5 AcOH (2.0) CH,Cl, 85
10° 1.5 AcOH (2.0) CH,Cl, 85 (83)
11¢4d 1.5 AcOH (2.0) CH,Cl, 84
12¢ 1.5 AcOH (2.0) CIPh 70
13¢ 1.5 AcOH (2.0) AcOEt 67
14° 1.5 AcOH (2.0) MeCN 62
1508 - AcOH (2.0) CH,Cl, 56
16 - AcOH (2.0) CH,Cl, 74
179 1.5 AcOH (2.0) CH,Cl, 79
18 1.5 - CH,Cl, trace
19" 15 AcOH (2.0) CH,Cl, 77

a Determined by "H NMR analysis using maleic acid as an internal standard.
Isolated yield is given in parentheses. 0.5 M.©1.0M. %4 h. ® NaOCI-5H,0 (1.5 eq).
fNaOCI-5H,0 (1.5 eq) and Me4NCI (1.5 eq).

9 NaOCI-5H,0 (2.0 eq) and Me4NCI (2.0 eq). h Under N, atomosphere.
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Table 7. Scope of substrates.

TMAOCI (1.5 eq) o
AcOH (2.0 eq) SN Ay~
|
CH,Cl, (1.0 M) Z
4a-k rt.1h 5a-k
0.5 mmol '
o) o] O
) /@Mcn i

cl

5a, 80%> 5b, 84% Cl  5c,84%

0 0 Q
F4C NC Me
5d, 69% 5e, 71% 5f, 84%
i cl 0 i
o cl
cl
Me
5g, 51% 5h, 52% 5i, 54%
o o}
Cl ©)WC'
51, 72% 5k, 42%
85.7 mmol
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Figure 4. Proposed mechanism
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SRR

General

Unless otherwise noted, all reactions were performed under air atmosphere.
Electrochemical reactions were carried out using a DC power supply (GP 050-20,
Takasago Ltd.) with a Coulomb/Amperchour meter (HF-201A, Hokuto Denko
Corporation). The products were isolated by flash column chromatography on silica gel
(CHROMATOREX 60B, Fuji silysia) or Stér Silica D Duo 60 um, Biotage). All melting
points (mp) were measured with a YANACO MPJ3 micro melting point apparatus and are
reported without correction. Infrared (IR) spectra were recorded on a SHIMADZU
IR Affinity-1 spectrometer or Perkin—Elmer Spectrum Two spectrometer and expressed
as frequency of absorption (cm™). 'H, *C{'H} and '°F NMR spectra were recorded on a
JEOL JNM ECZ400R (400 MHz for 'H NMR, 100 MHz for 3C{'H} NMR) or JNM
ECA4001I (400 MHz for 'H NMR, 100 MHz for 3C{'H} NMR, 376 MHz for '°F NMR).
Chemical shift values are expressed in parts per million (ppm) relative to internal TMS
(6 0.00 ppm for 'H NMR) or deuterated solvent peaks (5 77.0 ppm for CDCls and 6 39.5
ppm for DMSO-ds). Abbreviations are as follows: s, singlet; d, doublet; t, triplet; q,
quartet; m, multiplet; br, broad. High-resolution mass spectra (HRMS) were obtained on
a JEOL JMS-T100TD spectrometer or Waters Xevo QTof MS with either the direct

analysis in real time (DART) or the electrospray ionization (ESI) method.

Materials

Commercially available chemicals were purchased from Sigma-Aldrich, Tokyo Chemical
Industry Co., Ltd., Nacalai Tesque, Inc., and FUJIFILM Wako Pure Chemical
Corporation and used as received unless otherwise noted. Secondary alcohols 1¢*7),
1d°¥,1g°7, 1h*0, 1p*D, 1r*?, 16D, 1u*, 1v*?), 1y*), 1ac®), 1ae*9, 1af*?), 1ag*®), 1ah*”,
1ai°?, 1aj°Y, 1ak>?, 1a1>?, and 1am>® were prepared according to the reported procedure.
A strong acid cation-exchange resin, Amberlite IR120B Na, was purchased from Organo
Corporation. Aqueous tetramethylammonium hypochlorite (TMAOCI) was prepared
from aqueous tetramethylammonium hydroxide (TMAOH) by ion-exchange method
(14.0 wt% TMAOCI, 7.86 wt% available chlorine, pH = 11.5)*>. Compounds 4b®), 4¢>9),

4d—4g®, 4h°Y, 4i°9, 4j-4Kk® were synthesized according to the reported methods.
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1. General procedure : synthesis of sec-alcohols 1j, 1w, 1an, and 1ao.
5-(1,3-Dioxoisoindolin-2-yl)-4-hydroxypentanenitrile (1j)

[ on
©i;<N \)\/\CN
0

To a solution of 2-oxiranepropanenitrile (631 mg, 6.5 mmol) and phthalimide (1.15 g, 7.8
mmol) in i-PrOH (65 mL) was added pyridine (51 mg, 0.65 mmol) at room temperature.
After refluxing for 6 h, the solvent was removed under reduced pressure. The residue was
suspended in H>O, and the resulting mixture was extracted with AcOEt. The combined
organic layers were dried over Na;SOy, filtered, and concentrated under reduced pressure.
The residue was purified by silica gel column chromatography (hexane/AcOEt = 2/1) to
afford 1j (612 mg, 2.6 mmol, 40% yield) as a white solid. mp 109—110 °C; "H NMR (400
MHz, CDCl3): 6 7.89-7.84 (m, 2H), 7.78-7.73 (m, 2H), 4.07-4.00 (m, 1H), 3.86 (dd, J =
14.4,3.9 Hz, 1H), 3.79 (dd, J=14.4, 6.4 Hz, 1H), 2.98 (d, /= 5.3 Hz, 1H), 2.63-2.50 (m,
2H), 1.95-1.87 (m, 1H), 1.82-1.73 (m, 1H); *C{'H} NMR (100 MHz, CDCls): J 168.7,
134.2,131.6,123.4,119.5, 68.2,43.7,30.1, 13.4; IR (ATR) 3374, 3310, 2941, 2245, 1770,
1707, 1421, 1379, 1190, 1020, 920 cm™'; HRMS (ESI) m/z: [M+Na]" calcd for
C13H12N2NaO3 267.0746, found 267.0737.

6-Bromo-I-phenylhexan-1-ol (1w)
OH

war

To a solution of 6-bromo-1-phenylhexan-1-one® (944 mg, 3.7 mmol) in MeOH (37 mL)
was added NaBH4 (211 mg, 5.6 mmol) at 0 °C under an argon atmosphere. The mixture
was stirred for 2 h at room temperature. The reaction was quenched with sat. aqueous
NH4Cl, and the resulting mixture was extracted with CH>Cl,. The combined organic
layers were dried over Na>SOs, filtered, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (hexane/AcOEt = 5/1) to afford
1w (882 mg, 3.4 mmol, 93% yield) as a yellow oil. 'H NMR (400 MHz, CDCl3): 6 7.38-
7.27 (m, 5H), 4.68 (t, J= 6.6 Hz, 1H), 3.39 (t, /= 6.7 Hz, 2H), 1.88-1.68 (m, 5H), 1.50-
1.26 (m, 4H); *C{'"H} NMR (100 MHz, CDCl3): 6 144.7, 128.5, 127.6, 125.8, 74.5, 38.8,
33.9, 32.7, 28.0, 25.0. The 'H and *C{'H} NMR spectra are in accordance with those

reported in the literature.>®
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4-(Pyridin-2-yl)butan-2-ol (1an)
X

|/ Me
N

OH

To a solution 2-methylpylidine (466 mg, 5.0 mmol) in THF (5.0 mL) was added »n-BuLi
(2.0 M in hexane, 5.0 mmol) dropwise at —78 °C under an argon atmosphere. After stirring
for 1 h, a solution of propyleneoxide (290 mg, 5.0 mmol) in THF (2.0 mL) was added at
—78 °C, and the reaction mixture was stirred for 2 h at room temperature. The reaction
was quenched with sat. aqueous NH4Cl at 0 °C, and the resulting mixture was extracted
with AcOEt. The combined organic layers were dried over Na,SOs, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (CH2Cl./MeOH = 19/1) to afford 1an (621 mg, 4.1 mmol, 82% yield)
as a colorless oil. '"H NMR (400 MHz, CDCl3): 6 8.49 (d, J = 4.8 Hz, 1H), 7.61 (td, J =
7.7, 1.8 Hz, 1H), 7.18 (d, J = 7.8 Hz, 1H), 7.14-7.11 (m, 1H), 4.37 (br s, 1H), 3.89-3.82
(m, 1H), 3.04-2.91 (m, 2H), 1.96-1.78 (m, 2H), 1.23 (d, J = 6.2 Hz, 3H); *C{'H} NMR
(100 MHz, CDCl3): 0 161.6, 148.3, 136.4, 122.8, 120.8, 66.5, 38.3, 34.3, 23.2; IR (ATR):
3327, 2963, 2924, 2862, 1593, 1476, 1435, 1371, 1126, 750 cm™'; HRMS (DART) m/z:
[M+H]" caled for CoH1sNO 152.1075, found 152.1081.

1-(Benzo[d]thiazol-2-yl)propan-2-ol (1a0)

Me
HO
S
L
N

The title compound was prepared according to the modified procedure of the reported
method.*” The mixture of 2-aminobenzenethiol (876 mg, 7.0 mmol) and y-valerolactone
(2.10 g, 21 mmol) was stirred for 11 h at 210 °C under an argon atmosphere. After cooling
to room temperature, sat. aqueous NH4Cl was added, and the resulting mixture was
extracted with AcOEt. The combined organic layers were dried over Na>SOyg, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (CH2Clo/MeOH = 19/1) to afford 1ao (843 mg, 4.2 mmol, 60% yield) as
an orange oil. '"H NMR (400 MHz, CDCls): 6 7.97-7.95 (m, 1H), 7.85-7.83 (m, 1H), 7.48-
7.43 (m, 1H), 7.38-7.34 (m, 1H), 4.00-3.91 (m, 1H), 3.27 (t, /= 7.3 Hz, 2H), 2.68 (d, J =
3.9 Hz, 1H), 2.11-1.95 (m, 2H), 1.28 (d, J = 6.2 Hz, 3H); *C{'H} NMR (100 MHz,
CDCh): 0 172.0, 152.8, 134.9, 125.9, 124.7, 122.3, 121.4, 66.7, 38.0, 30.6, 23.5; IR
(ATR): 3329, 2965, 2926, 1516, 1437, 1312, 1123, 1059, 756 cm™'; HRMS (DART) m/z:

24



[M+H]" calcd for C11H1aNOS 208.0796, found 208.0797.

2. General procedure for the electrochemical oxidation of sec-alcohols

Pt(+)-Pt(-)

OH MgBr,+6H,0 (1.0 eq) 0)
R "R2 H,O/AcOMe (5:1, 0.17 M) R'” “R?
0 °C, undivided cell
1.0 mmol

To a two-neck cylinder-type undivided cell charged with sec-alcohol (1.0 mmol) and
MgBr2¢6H>0 (292.2 mg, 1.0 mmol) were successively added AcOMe (1.0 mL) and H,O
(5.0 mL). Two platinum electrodes (1 x 2 cm?, electrode distance: 1 cm) were immersed
in the resultant solution, and then 4 F/mol of electricity was passed through the solution
under constant current conditions (50 mA) at 0 °C with magnetic stirring (approx. 800
rpm). The reaction was quenched with sat. aqueous Na>S>03, and the resulting mixture
was extracted with AcOEt. The combined organic layers were dried over Na>SOa, filtered,
and concentrated under reduced pressure. The residue was purified by silica gel column

chromatography to afford the desired product.

2-Octanone (2a)
)

\/\/\)J\Me

Silica gel column chromatography (hexane/AcOEt =25/1) gave 2a (115.4 mg, 0.90 mmol,
90% yield) as a colorless oil. '"H NMR (400 MHz, CDCls): §2.42 (t,J= 7.5 Hz, 2H), 2.13
(s, 3H), 1.60-1.53 (m, 2H), 1.33-1.25 (m, 6H), 0.88 (t, J = 6.9 Hz, 3H); *C{'H} NMR
(100 MHz, CDCIl3): § 209.4, 43.8, 31.5, 29.8, 28.8, 23.8, 22.5, 14.0. The 'H and *C{'H}

NMR spectra are in accordance with those reported in the literature.®”

3,3,5-Trimethylcyclohexan-1-one (2b)

/@Me
Me

Me

Silica gel column chromatography (hexane/AcOEt=10/1) gave 2b (115.6 mg, 0.82 mmol,
82% yield) as a white solid. "H NMR (400 MHz, CDCls): 6 2.35-2.29 (m, 1H), 2.16 (d, J
= 13.5 Hz, 1H), 2.08-1.98 (m, 2H), 1.92-1.85 (m, 1H), 1.62-1.56 (m, 1H), 1.30 (t, J =
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12.8 Hz, 1H), 1.06 (s, 3H), 1.02 (d, J = 6.2 Hz, 3H), 0.88 (s, 3H); *C{'H} NMR (100
MHz, CDCl3): 6 211.6, 54.0, 49.0, 47.1, 35.2, 31.9, 29.5, 25.6, 22.3. The 'H and *C{'H}

NMR spectra are in accordance with those reported in the literature.®"

4-Phenylcyclohexan-1-one (2¢)
O

Ph
Silica gel column chromatography (hexane/AcOEt =20/1) gave 2¢ (162.3 mg, 0.93 mmol,
93% yield) as a white solid. "H NMR (400 MHz, CDCl3): § 7.35-7.31 (m, 2H), 7.26-7.21
(m, 3H), 3.03 (tt, /= 12.1, 3.4 Hz, 1H), 2.57-2.50 (m, 4H), 2.25-2.20 (m, 2H), 2.02-1.88
(m, 2H); BC{'H} NMR (100 MHz, CDCl3): 6 211.1, 144.7, 128.5, 126.6, 126.5, 126.3,
42.7,41.3,33.9. The 'H and *C {'"H} NMR spectra are in accordance with those reported

in the literature.®®

N-(4-Oxocyclohexyl)acetamide (2d)
0]

NHAc
The reaction was carried out with 6 F/mol of electricity. Silica gel column

chromatography (CH>Clo/MeOH = 9/1) gave 2d (101.0 mg, 0.65 mmol, 65% yield) as a
white solid. mp = 136-137 °C; '"H NMR (400 MHz, CDCls): 6 5.48 (br s, 1H), 4.29-4.21
(m, 1H), 2.52-2.38 (m, 4H), 2.30-2.22 (m, 2H), 2.00 (s, 3H), 1.71-1.61 (m, 2H); *C {'H}
NMR (100 MHz, CDCls): J 209.8, 169.6, 46.3, 39.1, 31.9, 23.3; IR (ATR): 3285, 3084,
2941, 1711, 1638, 1545, 1439, 1375, 1201 cm™!; HRMS (DART) m/z: [M+H]" calcd for
CsH14NO2 156.1025, found 156.1026.

(+)-Camphor (2e)
Me _ Me

Me O

Silica gel column chromatography (hexane/AcOEt = 10/1) gave 2e (119.2 mg, 0.78 mmol,
78% yield) as a white solid. '"H NMR (400 MHz, CDCls): 6 2.36 (dt, J = 18.2, 3.9 Hz,
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1H), 2.09 (t, J= 4.5 Hz, 1H), 1.99-1.91 (m, 1H), 1.85 (d, J = 18.3 Hz, 1H), 1.72-1.65 (m,
1H), 1.44-1.31 (m, 2H), 0.96 (s, 3H), 0.91 (s, 3H), 0.84 (s, 3H); 3C{'H} NMR (100 MHz,
CDCl): 6 219.6, 57.6, 46.7, 43.2, 43.0, 29.8, 27.0, 19.7, 19.1, 9.2. The 'H and 3C{'H}

NMR spectra are in accordance with those reported in the literature.%

Cyclooctanone (2f)

0]

Silica gel column chromatography (hexane/AcOEt = 19/1) gave 2f (81.7 mg, 0.65 mmol,
65% yield) as a colorless oil. 'H NMR (400 MHz, CDCl3): § 2.43-2.40 (m, 4H), 1.91-
1.85 (m, 4H), 1.58-1.52 (m, 4H), 1.41-1.35 (m, 2H); '*C {'H} NMR (100 MHz, CDCls):
5218.4,41.9,27.1,25.6,24.7. The 'H and 3C {'"H} NMR spectra are in accordance with

those reported in the literature.5®

Tetrahydro-4H-pyran-4-one (2g)

0

.

0

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 3/1) gave 2g (61.2 mg, 0.61 mmol, 61% yield) as a
white solid. "H NMR (400 MHz, CDCls): 6 3.98 (t, J = 5.8 Hz, 4H), 2.51 (t,J = 5.8 Hz,
4H); BC{'H} NMR (100 MHz, CDCls): 6 206.6, 67.8, 42.9. The 'H and '*C {'H} NMR

spectra are in accordance with those reported in the literature.®¥

tert-Butyl 4-oxopiperidine-1-carboxylate (2h)

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 3/1) gave 2h (151.4 mg, 0.76 mmol, 76% yield) as a
white solid; "H NMR (400 MHz, CDCl3): 6 3.72 (t, J = 6.2 Hz, 4H), 2.44 (t, J = 6.2 Hz,
4H), 1.50 (s, 9H); *C{'H} NMR (100 MHz, CDCls): 6 207.5, 154.2, 80.1, 42.7, 40.9,
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28.1. The 'H and *C{'H} NMR spectra are in accordance with those reported in the

literature.®®

1-Hydroxy-3,3-dimethylbutan-2-one (2i)

O
Me%J\/OH
Me Me
The reaction was carried out with 8 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 15/1) gave 2i (70.9 mg, 0.61 mmol, 61% yield) as a
colorless oil. 'TH NMR (400 MHz, CDCl3): § 4.40 (d, J= 4.6 Hz, 2H), 3.22 (t,J = 4.6 Hz,
1H), 1.19 (s, 9H); *C{'H} NMR (100 MHz, CDCls): 6 215.2, 63.8, 42.0, 26.1. The 'H

and *C{'H} NMR spectra are in accordance with those reported in the literature.>

5-(1,3-Dioxoisoindolin-2-yl)-4-oxopentanenitrile (2j)

: io O CN
N\)J\)
O

The reaction was carried out in HO/CH2Cl, (5/1, 6.0 mL) using 1j (0.5 mmol) with 10
F/mol of electricity. Silica gel column chromatography (CH2Cl,/MeOH = 99/1) gave 2j
(60.2 mg, 0.25 mmol, 50% yield) as a white solid. mp 178—179 °C; 'H NMR (400 MHz,
CDCl3): 6 7.92-7.87 (m, 2H), 7.79-7.75 (m, 2H), 4.53 (s, 2H), 2.97 (t, J = 7.3 Hz, 2H),
2.66 (t,J=7.4 Hz, 2H); *C{'H} NMR (100 MHz, CDCls): 6 198.3, 167.4, 134.4, 131.9,
123.7,118.3,46.1,35.4, 11.1; IR (ATR): 3063, 1976, 2360, 2253, 1775, 1713, 1416, 1315,
1192, 1087, 991, 721, 711 em™!; HRMS (ESI) m/z: [M+Na]" calcd for Ci3Hi0N2NaO;
265.0589, found 265.0596.

Acetophenone (2Kk)
O

OJLMe

Silica gel column chromatography (hexane/AcOEt=19/1) gave 2k (101.0 mg, 0.84 mmol,
84% yield) as a colorless oil. '"H NMR (400 MHz, CDCls): 6 7.98-7.96 (m, 2H), 7.60-
7.56 (m, 1H), 7.47 (t,J = 7.7 Hz, 2H), 2.62 (s, 3H); *C{'H} NMR (100 MHz, CDCl;): §
197.8, 136.8, 132.8, 128.3, 128.0, 26.3. The 'H and "*C{'H} NMR spectra are in

accordance with those reported in the literature.®
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Propiophenone (21)
O

@*Et

Silica gel column chromatography (hexane/AcOEt =19/1) gave 21 (103.7 mg, 0.77 mmol,
77% yield) as a colorless oil. 'H NMR (400 MHz, CDCl3): § 7.98-7.96 (m, 2H), 7.58-
7.54 (m, 1H), 7.46 (t, J= 7.7 Hz, 2H), 3.02 (q, /= 7.2 Hz, 2H), 1.23 (t, J = 7.2 Hz, 3H);
BC{'H} NMR (100 MHz, CDCl5): 6 200.6, 136.7, 132.7, 128.4, 127.8, 31.6, 8.1. The 'H

and *C{'H} NMR spectra are in accordance with those reported in the literature.®

Benzophenone (2m)
O

OA%

Silica gel column chromatography (hexane/AcOEt=4/1) gave 2m (179.0 mg, 0.98 mmol,
98% yield) as a white solid. 'H NMR (400 MHz, CDCls): § 7.81 (d, J= 8.0 Hz, 4H), 7.61-
7.58 (m, 2H), 7.49 (t,J = 7.5 Hz, 4H); *C{'H} NMR (100 MHz, CDCl3): § 196.5, 137.4,
132.3, 129.9, 128.1. The 'H and *C{!H} NMR spectra are in accordance with those

reported in the literature.®”

Methyl 2-oxo-2-phenylacetate (2n)
@)

©)J\C02Me

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 9/1) gave 2n (127.4 mg, 0.78 mmol, 78% yield) as a
colorless oil. '"H NMR (400 MHz, CDCls): 6 8.04-8.01 (m, 2H), 7.69-7.65 (m, 1H), 7.52
(t,J=7.8 Hz, 2H), 3.99 (s, 3H); *C{'H} NMR (100 MHz, CDCl5): 6 186.0, 164.0, 134.9,
132.3,130.0, 128.8, 52.7. The 'H and '*C {'H} NMR spectra are in accordance with those

reported in the literature.”

1-(p-Tolyl)ethan-1-one (20)
0]

o
Me
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Silica gel column chromatography (hexane/AcOEt =4/1) gave 20 (128.0 mg, 0.95 mmol,
95% yield) as a colorless oil. 'H NMR (400 MHz, CDCl3): 6 7.86 (d, J = 8.0 Hz, 2H),
7.26 (d, J = 8.0 Hz, 3H), 2.59 (s, 3H), 2.42 (s, 3H); *C{'H} NMR (100 MHz, CDCl;): ¢
197.7, 143.8, 134.6, 129.1, 128.3, 26.4, 21.5. The 'H and 13C<{1H} NMR spectra are in

accordance with those reported in the literature.””

1-(4-Fluorophenyl)ethan-1-one (2p)

O

o
F

Silica gel column chromatography (hexane/AcOEt =4/1) gave 2p (102.7 mg, 0.74 mmol,
74% yield) as a colorless oil. 'H NMR (400 MHz, CDCl3): § 8.02-7.97 (m, 2H), 7.17-
7.11 (m, 2H), 2.60 (s, 3H); *C{'H} NMR (100 MHz, CDCls): § 196.0, 165.4 (d, Jcr =
254.3 Hz), 133.3, 130.6 (d, Jcr = 9.6 Hz), 115.2 (d, Jcr = 22.2 Hz), 26.1. The 'H and

B3C{'H} NMR spectra are in accordance with those reported in the literature.®®

1-(4-Chlorophenyl)ethan-1-one (2q)

0]

o
F

Silica gel column chromatography (hexane/AcOEt = 5/1) gave 2q (123.9 mg, 0.80 mmol,
80% yield) as a colorless oil. '"H NMR (400 MHz, CDCls):  7.92-7.89 (m, 2H), 7.46-
7.43 (m, 2H), 2.60 (s, 3H); *C{'H} NMR (100 MHz, CDCls): § 196.2, 139.0, 135.0,
129.3, 128.4, 26.1. The 'H and '*C{'H} NMR spectra are in accordance with those

reported in the literature.®)

1-(4-Bromophenyl)ethan-1-one (2r)

0]

o
Br

Silica gel column chromatography (hexane/AcOEt =4/1) gave 2r (191.3 mg, 0.96 mmol,
96% yield) as a white solid. "H NMR (400 MHz, CDCl3): § 7.84-7.80 (m, 2H), 7.62-7.59
(m, 2H), 2.59 (s, 3H); *C{'H} NMR (100 MHz, CDCls): § 196.6, 135.5, 131.6, 129.6,
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128.0, 26.3. The 'H and '*C{'H} NMR spectra are in accordance with those reported in

the literature.®®

4-Acetylbenzonitrile (2s)
O

o
NC

Silica gel column chromatography (hexane/AcOEt = 2/1) gave 2s (138.8 mg, 0.96 mmol,
96% yield) as a white solid. 'H NMR (400 MHz, CDCl3): § 8.05 (d, /= 8.2 Hz, 2H), 7.79
(d,J=8.2Hz, 2H), 2.65 (s, 3H); *C{'H} NMR (100 MHz, CDCl3): § 196.5, 139.8, 132.4,
128.6,117.9, 116.3, 26.7. The 'H and 3C {'H} NMR spectra are in accordance with those

reported in the literature.””

1-(4-Nitrophenyl)ethan-1-one (2t)

o™
O,N

Silica gel column chromatography (hexane/AcOEt = 4/1) gave 2t (151.4 mg, 0.92 mmol,
92% yield) as a yellow solid. "H NMR (400 MHz, CDCls): § 8.34-8.31 (m, 2H), 8.14-
8.11 (m, 2H), 2.69 (s, 3H); *C{'H} NMR (100 MHz, CDCls): 6 196.2, 150.1, 141.2,
129.2, 123.6, 26.8. The 'H and *C{'H} NMR spectra are in accordance with those

reported in the literature.%®

1-(3-Chlorophenyl)ethan-1-one (2u)
O

C|\©)J\Me

Silica gel column chromatography (hexane/AcOEt =4/1) gave 2u (131.3 mg, 0.85 mmol,
85% yield) as a colorless oil. '"H NMR (400 MHz, CDCl3): 6 7.94-7.93 (m, 1H), 7.85-
7.82 (m, 1H), 7.56-7.53 (m, 1H), 7.42 (t, J = 7.9 Hz, 1H), 2.61 (s, 3H); *C{'H} NMR
(100 MHz, CDCl3): 6 196.5, 138.4, 134.7, 132.9, 129.8, 128.2, 126.3, 26.5. The 'H and

BC{'H} NMR spectra are in accordance with those reported in the literature.®®
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1-(2-Chlorophenyl)ethan-1-one (2v)
Cl O

Me

The reaction was carried out with 10 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 5/1) gave 2v (114.5 mg, 0.74 mmol, 74% yield) as a
colorless oil. 'H NMR (400 MHz, CDCls): 6 7.55 (dd, J= 7.5, 1.6 Hz, 1H), 7.44-7.37 (m,
2H), 7.33 (td, J = 7.2, 1.8 Hz, 1H), 2.66 (s, 3H); *C{'H} NMR (100 MHz, CDCl3): §
200.3, 138.9, 131.9, 131.1, 130.5, 129.3, 126.8, 30.6. The 'H and *C {'H} NMR spectra

are in accordance with those reported in the literature.®®

6-Bromo-1-phenylhexan-1-one (2w)
0]

Wsr

Silica gel column chromatography (hexane/AcOEt =5/1) gave 2w (244.1 mg, 0.96 mmol,
96% yield) as a white solid. "H NMR (400 MHz, CDCIl3): § 7.97-7.95 (m, 2H), 7.59-7.54
(m, 1H), 7.49-7.45 (m, 2H), 3.43 (t, J= 6.7 Hz, 2H), 3.00 (t, J = 7.2 Hz, 2H), 1.96-1.89
(m, 2H), 1.82-1.74 (m, 2H), 1.58-1.50 (m, 2H); *C{'H} NMR (100 MHz, CDCl3): ¢
199.8,136.8, 132.9, 128.5, 127.9, 38.1, 33.6, 32.5, 27.7, 23.2. The 'H and *C {'H} NMR

spectra are in accordance with those reported in the literature.®)

2-Hydroxy-1-phenylethan-1-one (2x)
)

©)@0H

The reaction was carried out with MgBr2-6H>O (2.0 mmol). Silica gel column
chromatography (hexane/AcOEt = 1/1) gave 2x (90.4 mg, 0.66 mmol, 66% yield) as a
colorless oil. "H NMR (400 MHz, CDCls): § 7.93 (d, J = 8.0 Hz, 2H), 7.66-7.62 (m, 1H),
7.52 (t,J=1.7 Hz, 2H), 4.89 (d, J = 4.6 Hz, 2H), 3.51 (t,J = 4.7 Hz, 1H); *C{'H} NMR
(100 MHz, CDCl3): § 198.4, 134.3, 133.3, 128.9, 127.7, 65.4. The 'H and *C {'H} NMR

spectra are in accordance with those reported in the literature.®>
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3-Hydroxy-1-phenylpropan-1-one (2y)
O OH

S

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 1/1) gave 2y (93.2 mg, 0.62 mmol, 62% yield) as a
colorless oil. 'H NMR (400 MHz, CDCls): 6 7.98-7.96 (m, 2H), 7.61-7.58 (m, 1H), 7.50-
7.47 (m, 2H), 4.05-4.04 (m, 2H), 3.24 (t, J = 5.3 Hz, 2H), 2.69 (br s, 1H); *C{'H} NMR
(100 MHz, CDCls): 6 200.2, 136.5, 133.3, 128.5, 127.9, 57.8, 40.4. The 'H and '*C {'H}

NMR spectra are in accordance with those reported in the literature.5”

1-(4-(2-Hydroxypropan-2-yl)phenyl)ethan-1-one (2z)
0]

Me
HO

Me Me
Silica gel column chromatography (hexane/AcOEt = 2/1) gave 2z (158.6 mg, 0.89 mmol,
89% yield) as a colorless oil. 'H NMR (400 MHz, CDCls): 6 7.94 (d, J = 8.7 Hz, 2H),
7.59 (d, J= 8.7 Hz, 2H), 2.54 (s, 3H), 1.60 (s, 6H); *C{'H} NMR (100 MHz, CDCI3): 6
197.9, 154.4,135.5, 128.4, 124.6, 72.5, 31.6, 26.6. The 'H and '*C {'H} NMR spectra are

in accordance with those reported in the literature.’”

Sa-Cholestan-3-one (2aa)

The reaction was carried out in H>O/CH2Cl; (5/1, 6.0 mL). Silica gel column
chromatography (hexane/AcOEt = 4/1) gave 2aa (356.1 mg, 0.92 mmol, 92% yield) as a
yellow solid. "TH NMR (400 MHz, CDCls): 6 2.43-2.23 (m, 3H), 2.08 (ddd, J = 15.0, 3.9,
2.2 Hz, 1H), 2.04-1.97 (m, 2H), 1.87-1.78 (m, 1H), 1.70 (dq, /= 13.1, 3.5 Hz, 1H), 1.59-
1.47 (m, 5H), 1.43-0.93 (m, 17H), 1.01 (s, 3H), 0.90 (d, /= 6.6 Hz, 3H), 0.87 (d, /= 6.6
Hz, 3H), 0.86 (d, J = 6.6 Hz, 3H), 0.76-0.69 (m, 1H), 0.68 (s, 3H); *C{'H} NMR (100
MHz, CDCl3): 6 212.2, 56.23, 56.21, 53.8, 46.7, 44.7, 42.6, 39.9, 39.5, 38.5, 38.2, 36.1,
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35.8, 35.6, 35.4, 31.7, 28.9, 28.2, 28.0, 24.2, 23.8, 22.8, 22.5, 21.4, 18.6, 12.0, 11.4;
HRMS (ESI) m/z: [M+Na]" caled for C27H46NaO 409.3446, found 409.3437. The 'H and

BC{'H} NMR spectra are in accordance with those reported in the literature.’"

5p-3,7-Dioxocholan-24-oic acid (2ab)

The reaction was carried out with 1ab (0.5 mmol) and 10 F/mol of electricity. Silica gel
column chromatography (CH>Cl/MeOH = 19/1) gave 2ab (172.5 mg, 0.44 mmol, 89%
yield) as a yellow solid. '"H NMR (400 MHz, CDCls): 6 11.02 (br s, 1H), 2.88 (dd, J =
12.7, 5.4 Hz, 1H), 2.50 (t, /= 11.3 Hz, 1H), 2.45-2.37 (m, 1H), 2.31-2.16 (m, 7H), 2.12-
2.03 (m, 2H), 2.00-1.79 (m, 4H), 1.66-1.27 (m, 7H), 1.31 (s, 3H), 1.23-1.10 (m, 2H),
1.04-0.94 (m, 1H), 0.94 (d, J = 6.4 Hz, 3H), 0.69 (d, J= 3.9 Hz, 3H); *C {'"H} NMR (100
MHz, CDCl3): 6 211.3, 210.5, 179.9, 54.6, 49.4, 48.7, 47.6, 44.8, 42.8, 42.7, 42.5, 38.7,
36.6,35.3,35.0,30.9, 30.6, 28.1, 24.6,22.3, 22.0, 18.2, 12.0; HRMS (ESI) m/z: [M+Na]"
calcd for C24H3¢NaOs 411.2511, found 411.2531. The 'H and *C{'H} NMR spectra are

in accordance with those reported in the literature.’?

Methyl 3,7-dioxo-5p-cholan-24-oate (2ac)

The reaction was carried out with 1ac (0.5 mmol) and 10 F/mol of electricity. Silica gel
column chromatography (CH2Clo/MeOH = 49/1) gave 2ac (142.9 mg, 0.35 mmol, 71%
yield) as a yellow solid. 'H NMR (400 MHz, CDCls): 6 3.67 (s, 3H), 2.88 (dd, J = 12.7,
5.4 Hz, 1H), 2.50 (t, /= 11.3 Hz, 1H), 2.36 (ddd, J = 15.3, 10.1, 5.3 Hz, 1H), 2.31-2.16
(m, 7H), 2.11-2.03 (m, 2H), 2.00-1.86 (m, 3H), 1.85-1.77 (m, 1H), 1.69-1.26 (m, 7H),
1.31 (s, 3H), 1.23-1.10 (m, 2H), 1.04-0.92 (m, 1H), 0.93 (d, J= 6.4 Hz, 3H), 0.69 (s, 3H);
BC{'H} NMR (100 MHz, CDCls): § 211.1, 210.2, 174.6, 54.7, 51.5, 49.5, 48.8, 47.7,
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449, 42.8, 42.7, 42.6, 38.8, 36.7, 35.3, 35.1, 30.95, 30.87, 28.2, 24.7, 22.4, 22.0, 18.3,
12.0; HRMS (ESI) m/z: [M+Na]" calcd for C2sH3sNaO4 425.2668, found 425.2681. The

'H and 3C{'H} NMR spectra are in accordance with those reported in the literature.”

5p-3,7,12-Trioxocholan-24-oic acid (2ad)

The reaction was carried out with 1ad (0.5 mmol) and 14 F/mol of electricity. Silica gel
column chromatography (CH>Clo/MeOH = 19/1) gave 2ad (182.7 mg, 0.45 mmol, 91%
yield) as a yellow solid. '"H NMR (400 MHz, CDCls): 6 2.95-2.82 (m, 3H), 2.49-1.94 (m,
14H), 1.90-1.82 (m, 2H), 1.66-1.59 (m, 1H), 1.44-1.23 (m, 4H), 1.41 (s, 3H), 1.08 (s, 3H),
0.86 (d, J = 6.6 Hz, 3H); *C{'H} NMR (100 MHz, DMSO-ds): 6 212.5, 210.1, 210.1,
175.3,56.7,51.7,48.5,46.5,45.9,45.1,44.5,43.1, 38.9, 36.7, 36.2, 35.6, 35.1, 31.6, 30.9,
27.8,25.1,21.7,19.2, 12.0; HRMS (ESI) m/z: [M+Na]" caled for C24H34NaOs 425.2304,
found 425.2285. The 'H and '*C{'H} NMR spectra are in accordance with those reported

in the literature.”®

Methyl 56-3,7,12-trioxocholan-24-oate (2ae)

The reaction was carried out with 1ae (0.5 mmol) and 10 F/mol of electricity. Silica gel
column chromatography (hexane/AcOEt = 1/1) gave 2ae (148.9 mg, 0.36 mmol, 72%
yield) as a yellow solid. 'TH NMR (400 MHz, CDCl;3): 6 3.67 (s, 3H), 2.95-2.82 (m, 3H),
2.44-1.95 (m, 14H), 1.89-1.82 (m, 2H), 1.66-1.56 (m, 1H), 1.46-1.21 (m, 4H), 1.40 (s,
3H), 1.07 (s, 3H), 0.85 (d, J = 6.4 Hz, 3H); *C{'H} NMR (100 MHz, CDCls): § 211.9,
209.1, 208.7, 174.5, 56.8, 51.7, 51.5, 48.9, 46.8, 45.6, 45.4, 44.9, 42.7, 38.6, 36.4, 35.9,
35.4,35.2,31.2,304,27.5,25.1,21.8, 18.6, 11.8; HRMS (ESI) m/z: [M+Na]" calcd for
Ca5H36NaOs 439.2460, found 439.2441. The 'H and C{'H} NMR spectra are in
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accordance with those reported in the literature.”®

1-(Pyridin-2-yl)ethan-1-one (2af)

Silica gel column chromatography (hexane/AcOEt = 1/2) gave 2af (85.0 mg, 0.70 mmol,
70% yield) as a colorless oil. 'H NMR (400 MHz, CDCls): § 8.70 (ddd, J=4.8, 0.9, 0.7
Hz, 1H), 8.05 (dt, J=17.8, 1.0 Hz, 1H), 7.84 (td, /= 7.7, 1.8 Hz, 1H), 7.48 (ddd, J=7.5,
4.8, 1.1 Hz, 1H), 2.74 (s, 3H); *C{'H} NMR (100 MHz, CDCls): § 199.7, 153.2, 148.7,
136.5,126.8, 121.3,25.4. The 'H and '*C {'H} NMR spectra are in accordance with those

reported in the literature.””

Phenyl(pyridin-2-yl)methanone (2ag)
| X
ez Ph

N

)
Silica gel column chromatography (hexane/AcOEt =4/1) gave 2ag (179.3 mg, 0.98 mmol,

98% yield) as a yellow solid. 'H NMR (400 MHz, CDCls): § 8.73 (d, J = 4.6 Hz, 1H),
8.08-8.04 (m, 3H), 7.93 7.89 (m, 1H), 7.62-7.58 (m, 1H), 7.51-7.47 (m, 3H); *C{'H}
NMR (100 MHz, CDCls): 0 193.6, 154.8, 148.3, 136.8, 136.0, 132.7, 130.7, 127.9, 126.0,
124.4. The 'H and *C{'H} NMR spectra are in accordance with those reported in the

literature.”®

1-(Pyridin-3-yl)ethan-1-one (2ah)

=
N
The reaction was carried out with MgBr2-6H>O (2.0 mmol). Silica gel column

chromatography (hexane/AcOEt = 1/2) gave 2ah (101.7 mg, 0.84 mmol, 84% yield) as a
colorless oil. '"H NMR (400 MHz, CDCl3): 6 9.18 (d, J = 1.4 Hz, 1H), 8.79 (dd, J = 4.6,
1.4 Hz, 1H), 8.24 (dt, J= 8.0, 1.8 Hz, 1H), 7.44 (dd, J= 7.9, 4.9 Hz, 1H), 2.66 (s, 3H);
BC{™H} NMR (100 MHz, CDCls): 6 196.3, 153.0, 149.4, 135.0, 131.7, 123.2, 26.2. The

"H and '*C {'"H} NMR spectra are in accordance with those reported in the literature.””
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1-(Quinolin-2-yl)ethan-1-one (2ai)
N

Vz Me
N

@)
Silica gel column chromatography (hexane/AcOEt = 2/1) gave 2ai (152.5 mg, 0.89 mmol,

89% yield) as a brown solid. "H NMR (400 MHz, CDCls): 6 8.27 (d, J = 8.5 Hz, 1H),
8.21 (d,J=8.2 Hz, 1H), 8.13 (d, J= 8.5 Hz, 1H), 7.88 (d, /= 8.2 Hz, 1H), 7.81-7.77 (m,
1H), 7.67-7.63 (m, 1H), 2.88 (s, 3H); *C{'H} NMR (100 MHz, CDCl;): § 200.4, 153.0,
147.0, 136.6, 130.4, 129.8, 129.3, 128.4, 127.5, 117.7, 25.4. The 'H and *C{'H} NMR

spectra are in accordance with those reported in the literature.”®

1-(Isoquinolin-1-yl)ethan-1-one (2aj)

X
_N

Me (6]

Silica gel column chromatography (hexane/AcOEt = 6/1) gave 2aj (110.1 mg, 0.64 mmol,
64% yield) as an orange solid. '"H NMR (400 MHz, CDCls): 6 8.98-8.95 (m, 1H), 8.59 (d,
J=15.7 Hz, 1H), 7.88-7.86 (m, 1H), 7.82 (d, /= 5.5 Hz, 1H), 7.74-7.68 (m, 2H), 2.87 (s,
3H); *C{'H} NMR (100 MHz, CDCls): § 202.5, 152.6, 140.8, 136.9, 130.2, 129.0, 126.8,
126.7,125.6, 124.5,28.5. The 'H and '*C {'H} NMR spectra are in accordance with those

reported in the literature.”®

1-(Pyrazin-2-yl)ethan-1-one (2ak)

(0]
N
[ \j)J\Me
—
N

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (hexane/AcOEt = 1/2) gave 2ak (85.3 mg, 0.70 mmol, 70% yield) as a
yellow solid. '"H NMR (400 MHz, CDCl3): 6 9.24 (d,J= 1.4 Hz, 1H), 8.76 (d, J=2.5 Hz,
1H), 8.66-8.65 (m, 1H), 2.73 (s, 3H); *C{'H} NMR (100 MHz, CDCl3): § 199.2, 147.7,
147.5,143.5, 143.4,25.7. The 'H and '*C {'H} NMR spectra are in accordance with those

reported in the literature.?

1-(Pyrimidin-2-yl)ethan-I-one (2al)
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(A

The reaction was carried out with 6 F/mol of electricity. Silica gel column
chromatography (CH2Clo/MeOH = 19/1) gave 2al (90.7 mg, 0.74 mmol, 74% yield) as a
yellow solid. "H NMR (400 MHz, CDCL3): 6 8.95 (d, J = 5.0 Hz, 2H), 7.47 (t, J = 4.9 Hz,
1H), 2.80 (s, 3H); *C{'H} NMR (100 MHz, CDCls):  197.7, 159.9, 157.6, 122.9, 26.7.
The 'H and 'C{'H} NMR spectra are in accordance with those reported in the

literature.3)

1-(Benzo[d]thiazol-2-yl)ethan-1-one (2am)

@SHO

N Me

Silica gel column chromatography (hexane/AcOEt = 9/1) gave 2am (149.3 mg, 0.84
mmol, 84% yield) as a white solid. "H NMR (400 MHz, CDCls): & 8.20 (d, J = 8.2 Hz,
1H), 7.99 (d, /= 7.8 Hz, 1H), 7.61-7.57 (m, 1H), 7.56-7.52 (m, 3H), 2.84 (s, 3H); *C{'H}
NMR (100 MHz, CDCl3): 6 193.2, 166.5, 153.5, 137.4, 127.7, 127.0, 125.4, 122.4, 26.2.
The 'H and *C{'H} NMR spectra are in accordance with those reported in the

literature.®"

4-(Pyridin-2-yl)butan-2-one (2an)
| X
Pz Me
N

0]
The reaction was carried out with 6 F/mol of electricity. Silica gel column

chromatography (hexane/AcOEt = 1/3) gave 2an (136.7 mg, 0.92 mmol, 92% yield) as a
yellow oil. '"H NMR (400 MHz, CDCls): 6 8.50 (ddd, J = 4.9, 1.8, 0.9 Hz, 1H), 7.58 (td,
J=17.7,1.8Hz,1H),7.19 (d,J=7.8 Hz, 1H), 7.12-7.09 (m, 1H), 3.09-3.05 (m, 2H), 2.97-
2.93 (m, 2H), 2.18 (s, 3H); *C{'H} NMR (100 MHz, CDCl3): 6 207.8, 160.2, 149.0,
136.2, 123.0, 121.1, 42.3, 31.5, 29.9; IR (ATR): 3009, 2913, 1711, 1591, 1568, 1476,
1435, 1356, 1161, 764 cm™'; HRMS (DART) m/z: [M+H]" caled for CoH12NO 150.0919,
found 150.0918.

4-(Benzo[d]thiazol-2-yl)butan-2-one (2a0)
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Ly

N
Silica gel column chromatography (hexane/AcOEt =2/1) gave 2a0 (176.3 mg, 0.86 mmol,
86% yield) as an orange oil. 'H NMR (400 MHz, CDCl3): § 7.96-7.93 (m, 1H), 7.84-7.82
(m, 1H), 7.47-7.43 (m, 1H), 7.37-7.33 (m, 1H), 3.38 (t, /= 7.1 Hz, 2H), 3.11 (t,J=7.2
Hz, 2H), 2.24 (s, 3H); 3C{'H} NMR (100 MHz, CDCl5): 6 206.5, 170.2, 153.1, 135.2,
125.9, 124.8, 122.5, 121.5, 41.9, 30.0, 27.9; IR (ATR): 3061, 2913, 1713, 1518, 1435,
1356, 1163, 1111, 758 cm™'; HRMS (DART) m/z: [M+H]" caled for C11H12NOS 206.0640,
found 206.0641.

3. General procedure for the Oxidative C—C Bond Cleavage of tert-
Cycloalkanol

X

N\ .

TMAOCI (1.5 equiv) O
AcOH (2.0 equiv) SN

- | n

CH,Cl, (1.0 M)
0.5 mmol rt, 1 h

tert-Cycloalkanol 4 (0.5 mmol) was added to a 9 mL vial, and then CH>ClL> (0.5 mL),
TMAOCI (0.673 mL, 0.75 mmol), and AcOH (60.0 mg, 57.2 pL, 1.0 mmol) were
successively added at rt. After stirring for 1 h at the same temperature, the reaction
mixture was extracted with AcOEt. The combined organic layers were dried over Na>SOa,
filtered, and concentrated under reduced pressure. The residue was purified by silica-gel

column chromatography to give the corresponding w-chloroalkyl aryl ketone 5.

Chloro-1-phenylhexan-1-one (5a)
0]

©)J\/\/\/C|

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5a (89 mg, 0.42 mmol,
83%) as a colorless oil. '"H NMR (400 MHz, CDCls):  7.97-7.95 (m, 2H), 7.58-7.55 (m,
1H), 7.48-7.45 (m, 2H), 3.56 (t, J = 6.6 Hz, 2H), 3.00 (t, J = 7.4 Hz, 2H), 1.86-1.76 (m,
4H), 1.56-1.52 (m, 2H); C{'H} NMR (100 MHz, CDCls): 6 200.0, 136.9, 133.0, 128.6,
128.0, 44.9, 38.3, 32.4, 26.6, 23.4; LRMS (ESI) m/z: 211 [M+H]"*. The 'H and *C{'H}
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NMR spectra are in accordance with those reported in the literature.?

6-Chloro-1-(4-chlorophenyl) hexan-1-one (Sb)

0O
Cl

Cl

Silica gel column chromatography (hexane/AcOEt =97/3) gave 5b (103 mg, 0.42 mmol,
84%) as a colorless oil. 'H NMR (400 MHz, CDCl3): § 7.91-7.88 (m, 2H), 7.46-7.42 (m,
2H), 3.56 (t, J = 6.6 Hz, 2H), 2.97 (t, J = 6.8 Hz, 2H), 1.85-1.75 (m, 4H), 1.56-1.53 (m,
2H); *C{'H} NMR (100 MHz, CDCls): § 198.7, 139.4, 135.2, 129.4, 128.9, 44.8, 38.2,
32.4, 26.5, 23.3; LRMS (ESI) m/z: 245 [M+H]". The 'H and *C{'H} NMR spectra are

in accordance with those reported in the literature.>”

6-Chloro-1-(3-chlorophenyl)hexan-1-one (5¢)
O
Cl

Cl

Silica gel column chromatography (hexane/AcOEt = 97/3) gave S¢ (103 mg, 0.42 mmol,
84%) as a colorless oil. 'H NMR (400 MHz, CDCls): § 7.92 (s, 1H), 7.83 (d, J = 7.6 Hz,
1H), 7.55-7.51 (m, 1H), 7.43-7.39 (m, 1H), 3.56 (t, J = 6.6 Hz, 2H), 2.97 (t, /= 7.4 Hz,
2H), 1.86-1.75 (m, 4H), 1.56-1.52 (m, 2H); *C{'H} NMR (100 MHz, CDCls): J 198.5,
139.8, 132.5, 128.4, 117.9, 116.3, 44.7, 38.6, 32.3, 26.4, 23.1; IR (ATR): 2939, 2865,
1686, 1570, 1420, 1206 cm™'; HRMS (ESI) m/z: [M+H]" caled for C12H;5CL0 246.1529,
found 246.1530.

6-Chloro-1-(4-trifluoromethylphenyl) hexan-1-one (5d)
0

/@)J\/\/\/Cl
FsC

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5d (96 mg, 0.35 mmol,
69%) as a colorless oil. "H NMR (400 MHz, CDCls): 6 8.06 (d, J = 8.8 Hz, 2H), 7.73 (d,
J=28.0 Hz, 2H), 3.57 (t, J = 6.4 Hz, 2H), 3.03 (t, J = 7.2 Hz, 2H), 1.86-1.77 (m, 4H),
1.57-1.53 (m, 2H); *C{'H} NMR (100 MHz, CDCls): § 198.9, 139.5, 134.3 (q, J = 32.4
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Hz), 128.3, 125.7, 123.6 (q, J = 270.7 Hz), 44.8, 38.6, 32.4, 26.4, 23.1; '9F NMR (375
MHz, CDCls): § —66.3; IR (ATR): 2941, 2868, 1690, 1409, 1322, 1125, 1065 cm';
HRMS (ESI) m/z: [M+H]" caled for C13H;sCIF30279.7058, found 279.7057.

4-(5-Chloropentanoyl)benzonitrile (Se)
O

/@)J\/\/\/CI
NC

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5e (84 mg, 0.36 mmol,
71%) as a colorless oil. "TH NMR (400 MHz, CDCls): 6 8.04 (d, J = 8.8 Hz, 2H), 7.78 (d,
J=28.4 Hz, 2H), 3.56 (t, J = 6.4 Hz, 2H), 3.01 (t, /= 7.2 Hz, 2H), 1.86-1.77 (m, 4H),
1.57-1.55 (m, 2H); C{'H} NMR (100 MHz, CDCls): 6 198.5,139.8, 132.5, 128.4, 117.9,
116.3, 44.7, 38.6, 32.3, 26.4, 23.1; IR (ATR): 2947, 2866, 2229, 1695, 1402, 1272, 1191
cm '; HRMS (ESI) m/z: [M+H]" calcd for C13H;sCINO 236.7173, found 236.7172.

6-Chloro-1-(4-methylphenyl)hexan-I-one (5f)
@)

Q)MC'
Me

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5f (94 mg, 0.42 mmol,
84%) as a pale yellow solid. "H NMR (400 MHz, CDCls): 6 7.87-7.84 (m, 2H), 7.27-7.25
(m, 2H), 3.55 (t,J=6.8 Hz, 2H), 2.97 (t, /= 7.4 Hz, 2H), 2.41 (s, 3H), 1.85-1.77 (m, 4H),
1.56-1.53 (m, 2H); *C{'H} NMR (100 MHz, CDCl3): 6 199.7, 143.7, 134.5, 129.2, 128.1,
449, 38.2, 32.5, 26.6, 23.5, 21.6; LRMS (ESI) m/z: 225 [M+H]". The 'H and *C{'H}

NMR spectra are in accordance with those reported in the literature.*"

3-(2-Chloroethoxy)-1-phenyl-1-propanone (5g)
0]

Sanas

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5g (54 mg, 0.26 mmol,
51%) as a colorless oil. "H NMR (400 MHz, CDCl;): § 7.98-7.95 (m, 2H), 7.57-7.49 (m,
1H), 7.49-7.45 (m, 2H), 3.97-3.94 (m, 2H), 3.76-3.74 (m, 2H), 3.63-3.60 (m, 2H), 3.31-
3.27 (m, 2H); “C{'H} NMR (100 MHz, CDCl3): § 198.0, 136.8, 133.2, 128.6, 128.0,
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71.2,66.3,42.7,38.6; IR (ATR): 2961, 2873, 1661, 1596, 1446, 1213, 1116 cm™'; HRMS
(ESI) m/z: [M+H]" caled for C11H14C1O2 213.6807, found 213.6807.

6-Chloro-4-methyl-1-phenyl-1-hexanone (Sh)
O

Cl
Me

Silica gel column chromatography (hexane/toluene = 4/6) gave 5h (58 mg, 0.26 mmol,
52%) as a colorless oil. 'H NMR (400 MHz, CDCl3): 6 7.98-7.95 (m, 2H), 7.57-7.55 (m,
1H), 7.49-7.45 (m, 2H), 3.63-3.55 (m, 2H), 3.03-2.97 (m, 2H), 1.84-1.76 (m, 3H), 1.67-
1.58 (m, 2H), 0.97 (d, J= 6.8 Hz, 3H); *C{'H} NMR (100 MHz, CDCl3): 6 200.2, 136.9,
133.0, 128.6, 128.0, 43.0, 39.5, 36.0, 30.7, 30.1, 18.9; LRMS (ESI) m/z: 225 [M+H]".
The 'H and "*C{'H} NMR spectra are in accordance with those reported in the

literature.>?

5-Chloro-1-phenylpentan-1-one (5i)
@]

@JK/wC.

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5i (53 mg, 0.27 mmol,
54%) as a colorless oil. "H NMR (400 MHz, CDCl;3): § 7.97-7.95 (m, 2H), 7.57-7.56 (m,
1H), 7.49-7.45 (m, 2H), 3.59 (t, J = 6.4 Hz, 2H), 3.02 (t, J = 6.8 Hz, 2H), 1.91-1.89 (m,
4H); 3C{'H} NMR (100 MHz, CDCls): § 199.6, 136.8, 133.1, 128.6, 128.0, 44.7, 37.5,
32.0, 21.5; LRMS (ESI) m/z: 197 [M + H]". The 'H and *C{'H} NMR spectra are in

accordance with those reported in the literature.?

7-Chloro-1-phenylheptan-1-one (5j)
0]

@JWC.

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5j (81 mg, 0.36 mmol,
72%) as a colorless oil. "H NMR (400 MHz, CDCl;3): § 7.97-7.95 (m, 2H), 7.58-7.54 (m,
1H), 7.48-7.44 (m, 2H), 3.54 (t, J = 6.8 Hz, 2H), 2.98 (t, J = 7.2 Hz, 2H), 1.82-1.75 (m,
4H), 1.50-1.42 (m, 4H); 3C{'H} NMR (100 MHz, CDCls): § 200.3, 137.0, 132.9, 128.6,
128.0, 45.0, 38.4, 32.4, 28.5, 26.7, 24.0; LRMS (ESI) m/z: 225 [M+H]". The 'H and

BC{'H} NMR spectra are in accordance with those reported in the literature.?
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8-Chloro-1-phenyloctan-1-one (5K)
O

©)‘\/\/\/\/C|

Silica gel column chromatography (hexane/AcOEt = 97/3) gave 5k (50 mg, 0.36 mmol,
42%) as a colorless oil. '"H NMR (400 MHz, CDCls): J 7.98-7.95 (m, 2H), 7.59-7.52 (m,
1H), 7.49-7.44 (m, 2H), 3.53 (t, J = 6.8 Hz, 2H), 2.97 (t, J= 7.2 Hz, 2H), 1.80-1.73 (m,
8H), 0.93-0.82 (m, 3H); '3*C NMR (100 MHz, CDCls): § 200.4, 137.0, 132.9, 128.5, 128.0,
45.1, 38.5, 32.5, 29.1, 28.7, 26.7, 24.2; LRMS (ESI) m/z: 239 [M+H]". The 'H and

B3C{'H} NMR spectra are in accordance with those reported in the literature.’?
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