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Progress in the Study of Dehydroxymethylation of Primary Alcohol

Chen, Xingiang Zhang, Jing*
(The Institute for Advanced Studies, Wuhan University, Wuhan 430000)

Abstract Primary alcohols are abundant and readily available, which have been widely used as feedstock chemicals for the
synthesis of agrochemicals, food additives, fragrances, pharmaceuticals and so on. The dehydroxymethylation reaction is an
effective strategy to prepare hydrocarbons with one less carbon atom from primary alcohols, which has attracted tremendous
attentions of many organic chemists and applied in biomass degradation and drug synthesis. The development of dehydroxy-
methylation of primary alcohol on the base of the reaction characters is reviewed, including transition-metal catalyzed dehy-
droxymethylation to access methane and water, transition-metal catalyzed dehydroxymethylation to produce carbon monoxide
and hydrogen, transition-metal catalyzed dehydroxymethylation to generate formaldehyde, as well as transition-metal free
dehydroxymethylation to furnish formic acid and water. Each type of reaction is systematically summarized according to the
catalytic system, the substrates scope and reaction mechanism.

Keywords primary alcohol; dehydroxymethylation; transition-metal catalyzed; hydrocarbon
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TrEZE, Q)BT Z, AL R T AT, 55 A
5 DA I 0 ol e Y e 212,42 75 A L T
— AR RIS, HERZITIEREHELE R
AFINZ S, B 7HINRA, M FAE e m ik 1

H

=

2016 4E, Maiti SRS R G 45k T 4 @ Ak 1) 25
B R OB, MK OB B A s B ) K e i R
R EAEE A A= IR, #2020 4, &)
JRILEEPIN I 20 kA &R FHE BRI R
INETE A WLA 8 PR 8 R LA A S AT LEE,. R IX P RS
SRRV BAARERI IR R I L, H2 IR AR T KRGk
2. AR SRIRARIE A L ¥ PP 2 1) s M4 0 S5 P 2k
AU FL A3 R DL DY S 4 J 18 Ah it F S 40 R FR
FEFIIK I SN (Scheme 1a), 33V 4 J8 (AL i F2 F 3L 864k
N E AR AN RS SN (Scheme  1b), 33 4 J@ i1k
It 2 B R e A A RS 1) S B2 (Scheme 1), TEid i 42 J@ i
2 B # AL N R BR AN /K ) ) B (Scheme  1d). AR SCK M
X VYA 5 T 22 40 A 28 B 1 0 R 2 e REAE AL &
FH P FH B B S S MLER, 3 3 S I B ) S 4
VAYN, HEBILZE SN (13— IR AT

M]
M = transition metal

R-H + CH; + H,0 (a)

[M]
M = transition metal
[M]

M = transition metal

R-H + CO + H, (b
R-CH,OH ——

R-H + CH,O (c)

metal-free

R-H + H,O + HCO,H (d)

B 1 Am b R T ik
Scheme 1 Methods for dehydroxymethylation of primary alco-
hol
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1913 4, Van Senden ZFB4d FHER AT, 76 m EES 5
T 220 C il MK IE BB AN IE O, FFIERE
FEA HBERIK. RS SRS R A Cdm A EbE
RGN, 1932~1933 4F, Adkins Z50555E S /SR & 16 2%
7R, A E AR NIR)E ARSI A AT, SZIL T b
FAGT R (1 i 32 R S S S (Eq. 1), fEZMEIE R T,
I el DU . 1+ )G kiR 3-36 2
B -1 - A P 5 e A 340 i DA 1o PR 7 SR SR AG AR L 11
KErey. Beah, AR B EE RE S IR R TN R A&
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C—O BRI 2L Bl 5 740,
Ni(R)

Hy (10 ~ 20 MPa)

R'—CH,OH
250 °C,5h

R'—H + CHy + H,0 (1)

1949 4, Meisinger PSR T — R A& @8 MHAL
FUXAA BE AR Sz m . AT R I IE T BE7E Nickel-
Kieselguhr (Ni(k)) #)F T AT DL B 2 AR L 5145 TR 0t
MRS S R B R A, . =F b
TR SR, & BRI AR R, Ak
7= g T R EAE O 4. 1951 4F, Pines TR
BIFFE 7 AN [ 10 AR A 700 00 A1 e ) i 32 PR R A S I 1)
o, DL 3,3- T HIETRER SN OB, £E Nik)ER Ni(R)
AT, 3,3- BT WE R AR IR R S R B TR
NiO-ALO; LT, Rt BIMAE HIL A Jhis F A
SRR R =, Horh ALO; & SEUb 2 A 2
e BB R . [F4E, %R 200 A Ni(k) Ni(R)
I Ni-ALOs /EAFEXI A AT, s 2340 A4 (1 Bt F H
BSOS SEAT T . AR MEEAD 6,6- — HI -
[3. 111 BE-2-1i-2- LW 55k KA A M35 e LA R & 1 7=
FIRG R R, BAS KA SRk, %770 B
FH -3 DA B S0 & P01 & . 1953 45, Ipatieff
SEOUDLIA T B R 9 J5kt, 56 5 4 0 5 T A it 2 FR ik
SALFE A SR T . 5 MR & OB, %
JIERA TR AR s, DR T e
WT IR E . 1954 4, A 1O2UE A Ni(k)/E A,
SEHL T TR N T B Jor kI I R R R AL RO
(Scheme 2). 2-3F [ 3 2, (1-FH L34 O35 I EE AN 4-(F%
FH ) B0 L 2 R DA R 11 7= 2645 1) it 5 R B 7=, 1
H&A S i

Ni(k)
H, (10 MPa)

174~194°C,3~6h
H
e
OH
94% 94% 80%
B2 BRI o PP S L B

Scheme 2 Nickel catalyzed dehydroxymethylation of primary
alcohol

1955 4, Postl SESHRER T AHHLIRIIFIN BAELA
TR 1A 0t 2 PP i A 5 R i IS I ) A 2 e M PR R
WETERBL, SR YR A e 2 2 A i Fe ik J
7. FRAEAR G SEIBIE LA IR, A A S i F 5 e
R FRVER L HEAT (K, B A K AR T R 12 S Ly v

R=CH,OH

R=H + CH4 + Hzo

Chin. J. Org. Chem. 2023, 43,2711~2719



Chinese Journal of Organic Chemistry

REVIEW

[ADBR; & e & P RE s I I B AL TR IR T, AT 12
AT PR B P2 3 S L 1R R A2 1967 4F, Francis S 04{g H
Ni(R)VE AT, PRER T At FROAC AR A T 10 Jd 2
AR I(Eq. 2). ANFT bl R di Az e — R e Y 3
FEM, ABATTREL 3-IENE AR LA R AT 3-4
FEMENE R 3- 2 3-6- I ILMENE . 30 2% [ AR FR it —
AWEIT, WHE 1 AT IEE R LA DR M s ML )
JZ, PRI R At AT IEBE R a- T 2L
FIFLERREAT T — RAIBEITE, 45 RRWIMEIER o- F AL
R AAE A IR T, HORAEAE — S AR 78 4 A A S
D H BT Y S5 A

X OH Ni(R) N N
| W P @
A
N N N
28% 12%

1970 4, Masayoshi PRI SHRZER T A A S @ 1L
AT 28 FR R 18 R o R AR gt e PR RS A R 1) 5 .
AT A IR Y BEAE & B RS A AR AL T, A REM
B F B RAR =R, At 4 Je8 A7) ARG e 2 P B
A= N E. 1979 4F, Schleyer 25101 F Ni-ALOs 1E N
AR ARAEAL TR, S T 4 M e I ) B PR R AL
V7.

B 7 RSB IE A A A, i S A
& 5T BT I AR SRR AL R W RE S A Rk, IE R T
(P2 F AR S b R, 2015 4F, Guan PR THRIE T —
b — AR 73R 1 4 B AT (Rw/TiO: ) 1 A6 1 e 4P 2 11
i AR B S RE. AR A Ru/TiO, VR AL, B
1E PR RE R, R IR S KA T, ke mE T
200 ‘C/L 6 h, WS LR m H 7™ 3245 2 i E2 F 3 7 1)
(Scheme 3). [FIW, {EH BB RPN R T /D&
R B R AR . AR T R IR R B AR R IR
|23 N R N A AT L 2 /=) AT OB SR E A S
TRKEEFEFABE A0 1- N BERE . 1+ D ke REEE) ] AH
LGERE AR, RIRITTEAE W05 2 A B A 2 R,
A RIS ISR A R RUNZ SRR B A
=ANES (DEER) C—0 5 a-C—C HBEMWIZL, (2)ZLMRFT
BRI AL, (3)REI) a-C—C BEWTRL™ 42 1 CO 1
SALAE R EAK. AR EER) C—O BN S EUk

RU/TIO, (w = 1.62%)

H, (3.0 MPa)
R-CH,0OH R=H + CH4 + H)O
n-heptane
200°C,6h
WH WH W;\H
90% 92% 90%

B 3 Ru/TiOx A O it 2 FH S A S T
Scheme 3 Ru/TiOz catalyzed dehydroxymethylation of primary
alcohol
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2017 4F, Kaneda 568V FH 4010 Sl 4 B R1ET 40K A
$E(Ru/CeO)E A AR A AT, 75K b SZHL T A B2 (1)
it 2 B 3 S0 4K [ i (Scheme 4). A ATT7E 7K H 48 Ru/
CeO, 1ENMAT, TEmEESKMET, HET 160 C
JBE 12 h, RERS LA AR A Z 55 i 67 S A5 B i #2 R O PR
V). EZEAA RS, 258 /IR I e 3840 i vl DLk
PR — AN R, flin 1,2,4- T =Rk B 25
—ANER AR R . RN, I ON A R BRI ik
PP R . RN F RN a-C—C 8, LIl T
AV AT AW BRI B 1 AR, A
AT A A B A 2R SR 6L T 3rigfz.

Ru/CeO5 (2.0 mol%)

H, (3.0 MPa)
R—CH,OH R=H + CH, + H,0
H,O
160 °C, 12 h
OH OH OH OH
HO\)\/H HO\)\/\/H )\/\H )\/\’H
72% 72% 97% 92%

B3R 4 Ru/CeOn AP B ) 1 FH RE S AL S
Scheme 4 Ru/CeO: catalyzed dehydroxymethylation of primary
alcohol
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SHRE
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FIEE T EURE, A RSO AT RFSEREVR AR SR IR M T BRI
BLIEROL TR b, AL F2 F R A0 oy — A A S )
WEALW S| T )92 9. 1985 4E, Orchin 5% B 3,3-—
FRH- - REAE )\ B3 — B 4k rT ASRAS D = i
BRI, R — A L AR, B 2006 4,
Madsen 158 ZH P75 F i 3 4 8 SR AN EE 40 R 1) W04 J i
ok &R, 76 SR T ST A B 0 B 72 H 26 2 . (Scheme
5). fE& i [Cp*IrCL], F1 RhCly»H,O AL, FRIR
BRI, 1,4-B0( 2RI T He/E VB, — 2K H
N, HEET 170 C R RMARBGEEP0. — Atk
HMIZ S (Scheme 5a). 1E# A Al(O--Bu)s 1 RhClz*H,0
AT, SEELT R TR EE A A IR R R R S B
(Scheme 5b). 1% % M A4 28 W] DL - B8 Joe 5 0 B 1) it
PR RN, AR S B A RN A 2 20 5y T R
WEFEHRAL T BTk, B2, MRS X BRI & )8 1)
A FH DA B S NEATLER 3 A HEAT VESH P RIE 2.

2012 4, Madsen RO Fik fe B4R R 34T
HE, S B — G R A R ST T A I ) R PR e
(Eq. 3). fE# M FH[Ir(coe):Cl]s 1E MM, 1,1-1KZE-
2,2 R E LR, SALER(LIC)IEAEINT, L&
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@ ccmon RNOSHO@OmAY) oo SRR A, IR R I RAT R
KCOg (20 mol%) Wbk, BIRSSE, HAIE. Bk, ZRTR0 SR ALY

dppb (8.0 mol%)
benzophenone, 170 °C

SN
63%
Al(O-t-Bu); (30 mol%)

RhCl3-3H,0 (5.0 mol%)

dppb (10 mol%)
benzophenone (3.0 equiv.)
mesitylene, 170 °C

(0]
MeO H H H
o0 v’
MeO MeO (:l:lé
(0]

54%

(b)

R=CH,OH R=H + CO + H,

56% 26%

B S X m M AA 1 i e P R A S 7
Scheme 5 Bimetallic catalyzed dehydroxymethylation of pri-
mary alcohol

[Ir(coe),Cl]> (2.5 mol%)
rac-BINAP (5.0 mol%)

LiCl (10 mol%)
Mesitylene/H,O (150 mg/L)
164 °C, N,

R-CH,0H R-H + CO + H, (3)

A7K(150 mg/L)HI¥E =HERAERTE, T 164 C TS
TAARE > — AR BT IR A S VI, JF A
SR SR A . AR R B B LiC
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A EYIREIC AR
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BN LB REAT T YRR L. AT B s B3 i
MEACAEIRBEAT BRI, LA S I A o ] 7=
W 5t S B L. AN [R] L 128 o AT A ) I 1) 5 4 5
oW, BTN LR R R S SR, (EAEAH
O R e ] P D S 2 AR i UL L 802 PR 2D, i
P RN T A I P S S, 3 T R RS AL
. ARAEHLER SR 7T 45 RN L s ELE (DFT) 15,
fATIER T AR ROSLEE (Scheme 6): 42 J@ k5 XUBEC
WG 1 AR 4R A T LD ARG . IR 5 5
BT R ARSI b E R R B 2 A, &
WEFT S S 1R A AT AN A A AT 1
=MK% EY) 8. e 2 it p-S TR A K
W SHRKES A 3. a3 SRACER BRI L
MR B 4. BRI FTERR S 4 BIEAH
ARG 1, FEREE MRS, PRI S %A
W1 RAEEMINR A RIRFEER & AW 5. 4851 5 il
a-TREER CO SRCHASHA R TIREE LR G 6. S8 )A
AW 6 LSRR A R TR M G 7. B,
FC&9 7 BB CO FAEZR &1, S8R —MELTEIS.

H
Pr,. .1CO Pu.,, ! wCO
Ir A
CE/’\\G SN
8
co
R-H P, & HCI P. .CcO
"'Ir\"‘co LN
P/ CcO Y PO
7 HO R g
2
H, GO o
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WL P nCO R, )~
p b7 G0 A Hoco
6 P" Y H
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Scheme 6 Mechanism of iridium catalyzed dehydroxymethylation of primary alcohol
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2012 4F, Sadow ARSI T A i SR AL II1A
i fi % B L ) S (Scheme 7). 5 _FIR FrdRGE R CO RS
TPEAR, 1% S GRS CO R B I FRNBuE 1k
A, AR R RI AT AT, R R A 5
(KDY R, 19 2 G 7 T AT s 3y e e s (H % e N
ME AR AR ZE, BTHIE T, xR, B,
RS B RE R OV a2, o T3 FH T 46 1) Bt & S B
FEAL TR ZRAE PSR, A A ik 2R LG F T KRS il
. BBAh, TEERF TR IR B 2 H (B8 A 7 ]
P 2 A1 It S 26 RO i A RO AT, e M AT ERIRY
SCBE IR AR 7 Fie R0 e 22 R DA R 4 7= 28 3R A5 AH B I
. FRIEHLEESLIGHE AL AE R, TEE I T LA N R SALEE:
TR 9 7E 450 W HR R GR T GRS AR ES CO A4
FRES AW 10, (AEELE 10 [FO1EF T RS AR R B Fr A1
BEAKAEY L. ECHERT 11 # 5 CO A it A Fh
12; BAMAES 12 RMBBRESIFERE- A% EY
13; 13 ZfRIE - LA R AT B A B G 14, ),
14 A RESE I = Fhigs 15 AR M F H 3 P ) 5 AR A D 3
B REEEY) 14 BIEEEBRAE RSB, tS
oy T RIS B NP AR BRI AL 9; 5 b
BB EY 14 SESRNARRTT IRV SEA %S
Y 11; SB=FRm R ARG Y 14 [N AR TS B
Y. BERNZE G 1. ZIN AT LGS S 10 I 4 e 1

ToMRh(CO), (10 mol%)

R—CH,0H benzene, r.t.

R—H + CO + H,
450W medium press Hg lamp

[Rh]'/H
“co
b €O
H
[Rh]<
12 H
path ¢ Ph™ NoH
H Ha
S H
(R
13
H)\@
Ha

B 7 SRR Al S 7 R AL 2
Scheme 7 Mechanism of rhodium catalyzed dehydroxymethyl-
ation of primary alcohol
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A PRI 0t 0 R I B2, LA ol o ) e AT 3 S e
NBIRTT, 2 HILHE 256155 5 M0 RE IR A 28 S

2013 4, Maiti PR ZH 73 FH BS R AL AR o fie AL 7], 5k
LT AAEE B 2 B A [ B (Scheme  8). {E1S98 H & 1%
SN T B SR, TR AR T,
SAE NIRRT TR SR R AT
ZRTEE, WdE F TAe0T AAEE . 5 B A AR
B, B HA BRI E R A, Blanmis. 7.
Beks. ME. ZRM SRS TR ss. SR, 78
AR R, K BRI AR M 2 R R () e
PEEEA B IE B P AR . 12 SO AT DL HAth 2 B 45
A N T A LA, B AR O SRR BRIBER,
HEREHERYTIRN TR, 2R RIS T
o 2 ) A S G R RS ARAE LB SIO B A AE IR, (E
FIRH UL, BREAMEIERS, 402 it
iz ot 0 A G T 1) e N7 -5 0 8 A T 1) O Bk S B (Scheme
9): B, (ARER: AN 15 S AL RS, R AE AR
T4 16, 16 20 A AWM 15, TER
FAMEIER. BNLEEY 16 SEERCAI A RS &
Y17, 17 2 P38 AN AR ST B R A i SE A0 4%
V)18 KRB, 45 18 FRi—4r T CO &
TNALLE A 16, 5E8EH —MEALIEIR

Pd(OAc), (16 mol%)
Na,CO3; (1.5 equiv.)

ethylcyclohexane
Molecular sieves (4 A)
130 °C, 48 h, Air

OoH ArBr ©i\OH this work H
coupling

Ar

R—CH,OH

R-H + CO + H,

B 8 AU AT A0 e P S 7
Scheme 8 Palladium catalyzed dehydroxymethylation of pri-
mary alcohol

RCH,OH AcOH + RCHO )\

fwm

Pd”(OAc
L, Pd°

Pd°L
AcOH + 02

BRI 9 SRR 10 10 e P 2 S B2 PR AL 2

Scheme 9 Mechanism of palladium catalyzed dehydroxymeth-
ylation of primary alcohol
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T B R R S N, R I AR R TR R e 3
(Scheme 10). 1E&LL PA/C VEJIEALT, SBALERTE 9B,
SR NEALTH, ABET 150 ‘C FXM 9 h, Aefi bl
S5 ] UL (P R ARAS B A FH S P . SR R R
A RIFHERYNEE, BRIl iz
R, VEF B ARSI IR 5 T 1A B BE 2 = R I Bk
BUR, ORI Sy, J7 RS BE AR  SEAL ,
N5 AR F R AABE R A AR A R, 1%
SN A e AR BEAE N BRI IR O SO AR T 7k, AR E AR
PEM LS I6 25 T MNZ S B R A R SR ABEAE 4T
FEAL AT ER B T AR RO B S, SR G EAR AL T
BB IRAF > — AN R TR S, e AR A

AR SURME R A B 4.
Pd/C (5.0 mol%)
NaF (2.0 equiv.) ©
R-CH,OH (j/ ~O
chlorobenzene (1.4 equiv.)
: 150 °C,9h
: oxidation carbonylatNe
¥ | esterification
(0}
)k ————————————————————————————————————— = Pd(CO) + R
R 'H decarbonylation

B 10 AL P PR PP 5 8 R L2

Scheme 10 Mechanism of palladium catalyzed dehydroxy-
methylation of primary alcohol

2017 4E, Madsen URAEZHTHRIE T 47 AL A EE A B
BRI N(Eq. 4). TEE AR E G —S&ALE1E
3R, = (A8 BRI R A AR, (ARE T 4- RN AEH
ARHIMAENR 16 hy, DA EE e DL 1 7= 2645 21 i F A
P, AR R EA R & AN B A e
PR, RS RUT 5 FIRAE AR S T REH I Re A, 1E
0 I B TR) DN S0 B I R B H TR, FEB) )
S IEA 2R RN R, ZR I 5 B0 BT SR IR B0 ) 5 R 3R Ak
RI(KIEYH A 1.16, FWIZERE 1) C—H 2fAZ g
PP IR, AR HED S RSP K P AN ST AR AL A

53 ) R i R it k.

Ru(COD)Cl, (5.0 mol%)
P(o-tolyl) (15 mol%)

p-cymene
177 °C,16 h

R-CH,0H R-H + CO + H, (4)

Wy FREBEMNAEYR, 1£HRA R KELLE,
AT LU T 8 4% A= M R RN A= W e Ak 2 AR A BR 11k
FRRLIRR), R BRI SR 5] T R
VERS31 2018 4E, Clausen WA ZH M FH R UK A fE N A
AR, ST R RS P R B R R BL(Eq. 5).
38 A3 A(1,5-20 < 0 AL B (D = R A& fig A6,
11-FZ8-2,2'- X SR BEATCAR, FRUK A& i n7, b
FAEY T =W 2R MRS 16 h, fELAH 2R
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PRRIGEN B ERFA. AR BRI AR 7 R R 2T 4
B AR HE, MATABLZAEAL A 2R BE S I h 3t B T
R 5 5206, XA 55— Bl it OB — 2P S e A T
BN, NS R 2 b 7 EEH AR A TR %

1.
norbornene (2.2 equiv.)

MePRo %
OR RO
mesitylene, requx 16 h

Napom %/SF’“ + CO (5)
OR

OR R

[Ir(cod)Cl], (15 mol%)
rac-BINAP (30 mol%)

2020 4F, Deuss PRI BOHRIE T B (A0 A 5T 25 A5 1Y
AP W L SN (Bq. 6). VEEH FHAL(1,5- 38 —
I FAER D) R AT, 1,1-Z8-2,2- W 2K A
BeAA, SACEINTRING, 1,4- "SONHRRIRT, A 2
R EYIF 190~210 C R XM 24 h, BELAHEERIF=R
3Bt 32 PRI P ). % I N I T A2 A B A A 2
Wle ke A AE D AT A A S BRI AR, AR
HR TR R 454 P 52 F L (3 MR RE B, DA, X
FhEBEM AR R RE . ERHLT. JRTEYF
M s, NEEMARKRRNEREE TS%. 5
IR BERAE DI R TR R N AR R, B
U BT A A T P 5 TR R S I AE B LA AU,
)2 L.

OMe  [ir(coe),Cl], (2.5 mol%)
rac-BINAP (5.0 mol%)
Iijxj/iij LiCl (10 mol%)
1,4-dioxane
190 ~ 210 °C
OR OMe
MwI:jkvm(j
+CO + H, (6)
MeQO
2021 4F, Mizugaki 535U FH A0S 67 480 P 20 49 K
Fi(Pd/CeOn) N T —Flof 8. =Rk, W ESFH AR
HHfEAL RS, H TARE R IR R ) Bi(Eq. 7). TEH
RTINSO T, AR Pd/CeO, 1E R HEI A
i, IEBEGECNE A, 76 180 CF A H XM 5~24 h,
R A% {5 1500958 25 1) S0 AT A I AE PN 1 85 I I I 0 O
%ME%F$%%%EEW¢*¢%E¥%%%%Q
W, RIS P AR S S A — S Ak, 5 R TR T I E S5 AR A
Ak ZAHLL, R FRIMES, NHEWRATAR
TR AR AR TR ARSI .
Pd/CeO, (3 mol%)
R-CH,0OH R-H +
n-hexane (0.3 mol/L)
180 °C, air, 5~ 24 h

CO + H, (V)
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11). EelERl 19 78R &t ER B IR SR N AR B-
PIEAAREAL &9 20, BEJS 20 fESALENROYE A Rl e
AR 00 p-2%, DLR T ()7~ 2615 21 [ 52 F L =)
21 KEIF=Y) RS, HIEESRIOUERE, B AL B I [ DL R
KA BH 2 T DARS e A R A 07 7, 2 R kAT 1)

Ar' Ar' Ar

> m-CPBA NaH
Arig OH "GH,cl Ag;s\ OH THF, rt. AR AN,
—_— 7 E—— 2
/ rt., 20 min 0 ) 3~5h 9%
19 20 21

>§* %9 + HCHO

B 11 A e i S

Scheme 11 Dehydroxymethylation of primary alcohol

2019 47, 72 R IRBHTHROE T — P e S LIE R
R S BE SRR, A R B8 il R A 71 S T A e
THEE LR LI SRS (Bq. 8). AL IA RIE AE S b JtE
R B JBE 2 Y B ot AN S B A A A ol o AR [ 4
iR P B AT e % o RS e A e B — 20 R R A e
Ke ). AR AR R B S 00 25 R H LR SR ATL ER
(Scheme 12): JEMMAEEFEI AL 22 KA E 138
AR A 23, 23 5 9,10- BRIR B B T RAE
B TR AR L S 24 A1 9,10- TR R
(DPA), 2451 24 FEOGIETR 23 K A MO A 46 Ja 11 v far
F(LMCT) A iube 8 H B 5 DL AR B TR 22, el
H BRI BR — 70 7 WA e 2 PR, etk R4S
BT 5 5 B RS A BB R L 1), SE R — M
OB, DPA FEJGIE T A2 B & DPA*, ifif5 DPA* 2K
Z AR 9,10- TR E H HIBEH &, SERNCGE
TAMEIEIR. X R AREE AR RS AN G
D5 10 465 e e 0 P e P B 350 PP I .

CeClg (10 mol%) DPA (5.0 mol%)
(n-Bu)4NCI (30 mol%)

TRIP,S, (20 mol%)
MeCN (0.1 moliL) 400 nm LED

DPA

R-CH,OH R-H + CH,0 (8)
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Scheme 12 Mechanism of CeCl; catalyzed dehydroxymethyla-
tion of primary alcohol
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TR0 T RE L R I 20 5 72 R A 8 = 5 @b &
V). AE R AR ROGE T 405 BABE, ANEH T4
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S, PEE P LLUR AR B R BLALEE (Scheme 13): Tk,
07 HAAEE 25 TEESAE R A UK FFH RIS 26,
26 H A EMRBEBUE e Al A 27, 27 384 F N C—C
PR A B AR 28 ATH RIS+ 30. ¢ Jim, 28 130
KR A OB 8 FR L P70 29 AT RS 31, 58 HEALIE R,

t-BuOK (3.0 equiv.)

toluene (0.2 mol/L)

HetAr—CH,OH HetAr—H + CO + H,O (9)

O,, 80 °C, 14 h
£-BUOK
/ t-BUOH
OH o
J 2 j’ OH OH
—_—
HetAr FBUOK Hetar HetAr” SO
25 2 27
HetAr—H HetAr
29 28
1 i
H” “OH HJ\(_J
31 30

BRK 13 Toem A A 57 FEAA R (0 B H 2 S AT B
Scheme 13 Mechanism of metal-free catalyzed dehydroxy-
methylation of heteroaryl primary alcohol
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