1 m {t % Youji Huaxue

Chinese Journal of Organic Chemistry

#33% %1149 Vol. 33 No.11 2013

ISSN 0253-2786

[ A 0 e G 2

9 |??0253 278136




Born to find out

s
2

C‘—-r-nf-‘f
™,

)
=

\ f %7) Anton Paar

ZIHE ( PE) BRATE

HHiE : 021-6485 5000

fEH : 021-6485 5668

; Email: Info.cn@anton-paar.com
www.anton-paar.com.cn

KA e bl iR R T 5

BlihasilEsz rih

BIEGE RN SIEEZIRNERNES B RAGERNRS
Monowave 300+ MAS 24 Multiwave PRO Masterwave BTR

- IR RIS : 300°C@3 - B SRATREFNE GRS — BHERMNIEH

- R ATB R R R R P E 3RS { (300°CH] 80bar) — R T
E ] ETSMBREETRIE i ! BEFEee

B SRR
- BT EIDRE - B— LSRR T

WEtR. ML, BRSRRAKHE WA, ENEFHS. MKEHmR. EEE HER. BAIRERE. SmMAEt. EEAER
oS SRRMSGER%Z(mgtog) EFEESMAARR (g to < 100g) SRS RES RRMM 2 FFRAA( 50-300 g )

{EASHRRENRIISTLENTS, /& , TRNATNMRERSSHIRSE. ISt . BEE RN, RN EESEm Zeta BAISHT{L. SAXSess AN X HEGT
%, ARUBNETREZRATHE. 5. Gl 4T, B & RERESESTERRIIE , HESEATSERMIMRERHREIEEE,




% *n) {& % DOI: 10.6023/cjoc201306023 45

&SR

Chinese Journal of Organic Chemistry

REVIEW

Bt 1 S S A R i R

BER Y He®’ HEI B
(C KA SR

¥ WY HREE" EHE

HEMAE IR EESLIE T 510006)

CrHR i RIRNEERE M 510520)

TR B NIRRT . LA A LA AT T TN, U I i e e MRS C—H B A
ATHLE e BOR 2 B2 AT AL, AR SR I, Z738 T Cypp-X Y X RS AME 141 52 N2 PRI 5
O, 52 753 50 G AT 2830« s AU o1 XA BRSNS A4 K] Cp-X BRI 4 12 FE C—H B S 2 PRI 3
F HE B v o i S I (R PR PR ST R HOA LG b it — 20 2 N R SR [N, 3 ' e 2 B N e PR 2 £ A 2
BT, WAEARTE.

A ) S VA AL A U 1 S AR [ A I A

Research Progress on Dehalogenation Reaction
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Abstract Dehalogenation reaction has important applications in many fields, such as environmental protection, biochemistry
and organic synthesis. Especially, more and more attention has been paid to the formation of C—H bond via the dehalogena-
tion reaction in organic synthesis. Based on different reaction substrates, the recent research progresses on the dehalogenation
reaction of Cy;-X and C,-X substrates, especially the aryl halides (including halogenated aromatic heterocycles), halogen
ketones, halogenated lactones, are reviewed. It is pointed that to improve the selectivity and practicality of dehalogenation
reactions is the key for their further extensive uses in organic synthesis. At the same time, the dehalogenation via photochemi-

cal reaction as a novel green chemistry route is also worthy of further study in the future.
Keywords dehalogenation reaction; palladium-catalyzed; reduction reaction; hydrogen source; photochemical reaction
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99% (Eq. 2). i@ A FIA R B SCR AR 5, 1 H.
X} o- I AERIEA G I 10 S N AR 1) — Y,
T HATANLE B .

Bu Bu

BrfTe‘*Oth:e*Br
Bu Bu

Cat. 2

Cat. 2, P(OPh); o
NaHCO3
2
H,O/DMF (V:V = 6:0.5) Ph)k 2
80°C 4

o}
Ph)%

3 Br

T SO ), TR R AT A kR
JE i, NN B 25 PASOy AT R4 Qe BEA T AR AR #LE
M 5 i S S SR, AESR Ak S, o H A S
FIME 2 F 25 5 B fh 2 S W), 345 C - X Y
JE A T e A AT ook e 52 B FE AN 9, R 10-F(
F-9,10- ANV BE A EIH, LLE B ATt & W [Rubpy)s]” "
MR, FERT WIEPE KN 1=450 nm. Z (298 K)
IR, Y 3 IRAT A9 274 4 (Eq. 3)17.
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gy Ru(bpy);Cly, DMN o
T Ascorbic acid SN @)
T |
R = Br  MeOH/H,O (V:V=10:1) RT- _ Br
5 blue LED
0.5~2h
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BV (Eq. 5)1
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I 18 h, 89%
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XA S AR RSB IE ] TN gs, 10 HL N B ER(Eq. 6),
DRI iy A R A AR AL 57 5 S (A UG 21532 B B

el
Br
2.5 mol% eosin Y Br
1.1 equiv. 6
2 equiv. DIPEA )
0 DMF, r.t. )(L/
Ph  4>530nm Ph
O)S/ 20 min, 89% 0
Cl

i Hantzsch [i§ 6/DIPEA 4H 1) 5 3 A4 2R HAT B i
MIERENE, AMRIAEUN Cop-X B R IEAT I 157 52V
AN e Cop-X BYEPI(UW1 )5 55 X1, Egs. 4~6), 1M HAGE
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Ru(bpy);Cly A AL, RE w4 257 2B 8 P kA7 Mo i
N, AR SN, T BB s R T R
SRR (Eq. 7)M.
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F S fH(Eq. 14)P°,

OH OH
Cl Pd-HAP, H, (101 kPa)
(14)
Water, Et3N, 60 °C
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Cl

WS R IR I AT BT 9-Fe,O Jo PR AN KAT,
BIRAK T KA SN, AE R A 70 5 B i e I A
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TEFFIH, AR TIRR(Eq. 15)27.
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FAL i LA A T RS A P AR AT (K N A
fif. BRIk, Kim ST T2 80810 8 R R (Eq. 16).

Pd-HAP-7-Fe,03
H (101 kPa)

NaOH, i-PrOH, 60 °C
Yield > 99%

CN CN
Pd/AI(O)OH
cl (©) (16)
Hp (101 kPa), KoCOj, r.t.
No solvent, Yeld > 99%

2.1.2 ARAEALT A SR 69 B 5 RRL

R EFEN SR 20N, BET 0124 H
e B PSS IR R, AT AE — %5 00 I R LI AR A )
VR4 R AR B S . 0, Lee RAIZHPNRIE
FRIATLAE A 55 35 o (1) e ol S S v, I T S e AL A5 B
JEEFIB ISP (Eq. 17).
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S &AL, 5 IR TR N N- RS
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HCOOH/ = LB FE(TEAYVA Z AR R T FL 70 77 2R 1
id 17 % ¥ (Eq. 23)P7.

Br. Br =
)/ HCOOH/TEA NN
N N 10% Pd/C

(23)
NO, MeOH NO.
95%

NaBH, /257 WL AIIE S5, 5 mT VR by A A o Js2
(IR, B, Chelucci WA YR r#RiE T PA(OAc),/
PPhy/N,N,N',N'-DU H 5 4, — i (TMEDA) /A & K fLot 2 4%
JR 75 A B I T N, A AR s A
WEPEPE, 1 H AR S X IR PETE(Eq. 24). 45K, 5
TG BT AN I 1 N, IR AT AR AL T BL NaBH,
IR B4,

Pd(OAC),, PPhg
TMEDA

N N
J S
al s THF, rt., 4h, 95% G S

BROM AR AL, f R S AR T 1 R AR AR
J N AR . 91, Tranpoor R4 M & T LLEE KR
Et;SiH A S0 A A B 1 S N, pR S B A A T ik
W45 0 P AT B9 1A, FLBORAE A Y 7R S S A AL 51
B A, A7 )T A R0 (R 42 23 25 5 R i R
2.1.3  HAREAF T S5 A 0 LR R

b lA i, SAbHT SRR TT R AR AN TS, R
AL PR T4E 25, 61, Wangelin V754114
THRGE T -BuMgCl AE b &5 MM < i, AT 148
1) {1 7002 B A 1 £ 5 14 1 2K [Fe(acac)s], AN WY 4%
PR, SN BT (0 A 22 e e, i FLJE 438 FH T
I, WG T 05 KR YI(Eq. 25).

| ~ Fe(acac); | X
t-BuMgCl
N B e N (25)
oH THF, 0°C oH
90 min

3T, Enthaler i} 520 3138 T LA -BuMgCl 1E K
SR 73k, (HSR AT A B AR R A ik,
AR R B AT Ll i-PrZnBr S &IE X} Oy 5 w1 3EAT
X R N(Eq. 26), %7 N RAT P23 s stk B i 4

OMe Ni cat. system OMe

i-PrZnBr

- (26)
THF, 70°C, 24 h

, 87%
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L b, RS A T B AR E R
HEALF, g LLEESE Me(EtO),SiH Ay S5} 75 JE p ik 4 T
JIE e S5 2L AR, o D 2R (S A ) A
(R i s N, b T VR R AR R AN LA R
AR AR RHL

[l FE R, AR B 4R T — b (i K 1 5 o
Jiik, I BARZA A FIAE R TR AR SRR R N, —3P
TER 3 B8 (Bq. 27).

CN
i el
Br
NH Cu cat. | N
\
N NapCO3 _N 27)
H,0, air
cl .
CN 100 °C
Cl

98%
Cl

Tiak, BEEAPOCA B S SZ 2 ERE, TR
A3 6 A I 5 s 1 I8 T T 5 R e Ak A i ok ) i 1,
H AR R (530~630 K) 9,10- EALZEAF AL RIS
BT (6o R AR ot G A ) i i 7 TS0 LA B A (1
JHRTS. 28R, —2ep B B Ay it v s
IR 55 et R o i1 s B2, AECRE AT R ok B e
ITEA 55 7).
2.2 fHE X ERYAYR B R

T Cop-X BRI 51 s SR F Y, 0 B0 5 1 i
YIRARIE AR D, e 3z /D106 55 3% i (AE 9, 1 HLAH
MR T o - A HARIEAL S W) I T B S A5
o, B LI A a(B)- =R IR N 2L & 4.

BARTEAIN a(B)- i A I m] LA i B e 3 45 7
AU 25 5 B2 (B LR 7 VA LI SR A
flan, 550555 s EYIRAL, T F AL T)/NaBH, 14 &
HEAT I 6 S 3, Tyengar WA DO % T BUR & & 8 T 4L
£ 2% 10 (Scheme 1).

H3CO CH3 H3CO

o) o) CHs
Pd cat. ,
O‘ gy COOCHs NaBH, O‘ COOCH;3
o} ¢}

H3CO
o}

(LT Lo

O 10

CHs

Scheme 1

[ S, a(B)- 1 A 11 s Pl -t A FH e/ R Tk R A T M
SN, i1, Brocksom iRRZHETVR IR, 78 e e N i
R, JRY 11 T RFE O EE R EFFANAS (Bq. 28); 1M
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Akhmetvaleev 8 ZH P55 £ Wiy £1) it 222 R 8R 7= 1)

B RS RNR ] T IR
m Zn, MeOH 08
Br reflux, 9 h (28)

o 11 54% O

1 a- AR IR A 2 o, AR
TH(AIBN)ELE N8 ] BusSnH 3547 i 155 52 3 4 45 - (1)
BOR(Eq. 29)%%, (EAFERIE, % N0 A I ST A
FARLEAT S (Eq. 30)", DR A A1 2L 0 ] 1 R AR 7=
YIIIASKFR A K.

MeO_ o BuzSnH MeO__o
MeQ AIBN MeQ
| - (29)
J THF, 55 °C d
o] 87% o}
HsC [ HsC
BusSnH, AIBN
H.C™ o) e —— e (30)
3 THF,55°C1h € 0
OCH;,3 88% OCH,

BPBIERAMA LA, TR 15 &
N2 B VR, B0, Coquerel MERA*SILL = 2,117
A D SR AN, RIS T PA/C WAL o-50AR-
o B- IR T 26 Tt 5 S Y (Eq. 31). 1t IK %, WFoT
HEM A Z, 1 Hr E WK

%o (31)

Cl

(-

2011 4, Cunha A B T 2 6 -5 fR-a,p-A
TR PN TS PR 1 S N (Eq. 32), HLARJES A L Ji 1 28 B
8ok, RNV TFAEEE R AT, (R TR
JEHD S FEERAREEAN AR, 1 HAE O s N AL R R 2R Gl

Pd/C, EtzN

T
Toluene, 140 °C
61%

Z SIS RS,
R R
10 mol% PdCl,(PPhg),
Et3N, Dioxane, reflux
(32)
HN Br R=H, 78% HN
- R = CH30, 40% -
(0] (0]
(0] (0]

BT, FEFIBHREEA VR, R 2R
o- KA R-a, - AR N TR AT LLLE 5 mol% Pd(PPhy), flEAL T
KA 1 R N.(Bq. 33). FEANMHLEEREFE K B, DIPEA £
SN BRI AE ), SR, BN E B, MR
WA Z YR =X, 5 xS A g ik Bt
A7, DRI, AR . B8 7 2 s 1 T s
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A T2 HHREH a(B)-pa-af- MBI )
FEAHLE AR & T KA.

R® R®
N\ / Pd(PPhg), (5 mol%) \ 7/
() DIPEA (20 equiv.) ()
NG SNVAUIN )
R“—N X CH3CN, 150 °C, 48 h R“—N
/d 27 examples n
0
R0 o =0 up to 99% yield R0 o0

FoAtp Kt s Y, EERIA L. =K
L A5 s AR R, BT AN D )2 N T AR Tl
AR Co, Pd 35 <@ EAL IO 1 5 L4008, (3 H AT A8
FUEATIB o B W K 32 2 H 2 T e fRR

f5166-70]

3 HRiE

Al Copa-X BRI Cypo-X B s AR S I BT TE B C—
H 8 SN IR, B AL LS, Rl AT LA Ak
J7 MRS B SGHE. (AL, Dy A8 B i e WA g — i
R N Y R T AR S Bl D BE 7y 1 55 AR K
B AR D IO E AL, R IR BN A R (U fE AL
e Jt r S DL B O A L AR 1 g
) SICBL R 2% 2 B RE BT I ek PP B o, D588 2 —
MEAFERZR (PP E PR
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