% *ﬂ; {h % DOI: 10.6023/cjoc201208010 Rk

Chinese Journal of Organic Chemistry

NOTE

SR EUIRELIN(R) S o- B CEREERR(R)RER

AXHE mEART  KEEC

MR R

A b

(WP 24 B s Bt 4 SR AL A ) B LN BT R 44 T AOSEES MR 423000)
CIF R FAEAL T 2 Kb 410082)

HE UUDMF i, fEfEARGURAEAT /R R, SRR (A5 o- AU SIRIEAE 500 T Sb 2 S RGOSR 60 C
IS, 53 59T FEORT L (R PR (on-Jot S8 Y ) P i S5 PR TR IS, 7 % 90% LA =, 518 T AL LB,

R AL R, - RO, R Y

Cesium Chloride Catalysized the Reaction of Sodium
(Potassium) Carboxylates with Alkyl Bromides (Chlorides)

Liu, Wenqi* Qi, Jianyong”

Chen, Jinyang”

Li, Ningbob Qui, Renhua”

Xu, Xinhua**

(“ Hunan Provincial Key Laboratory of Xiangnan Rare-Precious Metals Compounds Research and

Application, Xiangnan University, Chenzhou 42300)
(¢ College of Chemistry Chemical and Engineering, Hunan University, Changsha 410082)

Abstract In the presence of catalytic amounts of cesium chloride, using DMF as solvent, sodium (potassium) carboxylates
reacted with a-chloroacetates at room temperature or reacted with alkyl bromides (chlorides) at 60 ‘C to give the correspond-
ing (o-alkoxyformacyl)methyl carboxylic esters and carboxylic esters in >90% yields. The catalytic mechanism was dis-

cussed.

Keywords cesium chloride; sodium (potassium) carboxylates; alkyl bromides (chlorides); esterification
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M -SSR RS IR0 S N AR, 2% 5 Akt
XF SN RS SRR, AN IS, ZRB8(1.0
mmol)Fl -5 A% LR EE(1.0 mmol)7E N,N-—HFEH
It/ (DMF) (3.0 mL) &l N W 10 h, 72 F A0 40%.
TN 5.0 mol% &AL 4:(0.05 mmol), =i RN 5.0 h, /=
B 62%. X4 P W] S X IX S N A W S IR A 3
R.GRMHELE o- A LIRAETER L LR, S &
5NN A 7= R 2 e A, G5 R .

F 1 SRS -5 LBRAKETEES LR R N
R 52 )

Table 1 Influence of amount of cesium chloride and time on the
reaction of methyl a-chloro-phenylacetate with sodium acetate

Entry CsCl/mol% Time/h Yield/%
1 5.0 5.0 62
2 5.0 10.0 73
3 5.0 20.0 81
4 10.0 5.0 75
5 10.0 10.0 82
6 10.0 20.0 88
7 20.0 5.0 91
8 30.0 5.0 93

He 1 af g, B SR T RN, s v 38 14
EEMH BT, KRNI, P4 m = 2.
A 54 30.0 mol%, 5 H & 20.0 mol%Af Lt, 7=
FICH AR, 20.0 mol % e AL [ LA FEE £, fEit
AN, HRHARIRE S o &R LRER XN (Eq. 1),
gER K 2.

1Al S RN, BT S AN
o-F R CTRTE RN, SIS . BB = AT
—EW. RIRE K o-F A LREETIACEE R' & R*
KN S NS, BEE R & R OBEK, s B i)
() 38 .

CsClI (20 mol%)

R'COOM + CICH,COOR?

1 2 DMF, r.t.

R'COOCH,COOR? + MXx (1)
3a~3h

TR IR R 5 RS OV A R e e, DARARIE E
(1.0 mmol)5 2 FF RN (1.0 mmol) S W AR, 8¢ &4k
B L TR R TR s N R . AE e S AL,
i N RACIE E6E(1.0 mmol)5 2K R AN (1.0 mmol)7E
J5/K DMF (3.0 mL)H 52 3 10 h, 25 R TF V- Big 7= R A K
10%; [V 24 h, 7=k 30%; IN#E 60 C, W 10 h
JEPEEN 40%. fEFACHL(10.0 mol%, 0.10 mmol)f7/E
W, W N RN, RN 10 h, 723K 35%; KA 24 h,
FEEN 66%, 60 C R MY 10 h, P7RIAF] 83%. ik
YN, A ) P R R B N AT R RS, i R
SRR, 19 HBAEN RNV A AF S S As 5 20.0
mol%, #HEH 60 C, WHE 10.0 h. L&, %52
FRIR 3 5 IARE S V.(Eq. 2), 459 L3 3.

CsCl (20 mol%)

R'COOR® + MBr )
5a ~ 5k

H 2 51, FRIREL SR I N IR Y, 75 3.0 h B A]
15 90% 77 3, FRIR h 51T s AR 1) R KB 43 BEAE 10 h
AE SE RN TRARES BT Y S AR s IR AR 3 kK,
SN AL PR S, il I R A 41 i AR S B R K S
NN

IR N AT REIIHLEE 4 Scheme 1.

R'coom + R3X
1 3 DMF, 60 C

R'COOM + CsCl === RCOOCs + MCI

R'COOCs + R®Br == RCOORS® + CsBr

CsBr + RCOOM =—= RCOOCs + MBr
Scheme 1

22 R o U 2RI A

Table 2 Reaction results of carboxylates and a-chloroacetates

Compd. R'COOM CICH,COOR? Time/h  Isolated yield/%
3a CH;COONa CICH,COOCH,Ph 5.0 91
3b CH;COONa CICH,COOCH,CH,Ph 5.0 93
CICH,__O CHs
3¢ CH;COONa N Y 10.0 92
o] CH; CHy
3d PhCOONa CICH,COOCH; 5.0 95
3e PhCOONa CICH,COOCH,Ph 5.0 92
3f PhCOONa CICH,COOCH,CH,Ph 10.0 91
CICH,.__O CHs
3g PhCOONa TN 15.0 90
o] CH; CHy
3h CH;(CH,),;sCH,COOK CICH,COOCH; 20.0 93
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Table 3 Reaction results of carboxylates and alkyl bromides
Compd. R'COOM R'X Time/h Isolated yield/%
5a CH3;COONa PhCH,Br 3.0 90
5b CH3;COONa CH;(CH,)¢CH,Br 10.0 94
5¢ PhCOONa CH;CH,CH,CH,Br 10.0 91
5d PhCOONa CH;CH,CH,CH,Cl 10.0 82
Se PhCOONa CH;CH,CH,CH,Cl 15.0 90
5f PhCOONa CHj;(CH,)¢CH,Br 10.0 94
5¢g PhCOONa PhCH,Br 3.0 90
5h CHj;(CH,);5CH,COOK CH;CH,CH,CH,Br 20.0 90
5i CHj;(CH,);5CH,COOK CHj3(CH,)¢CH,Br 20.0 91
5j CHj;(CH,);5CH,COOK PhCH,Br 8.0 92
5k CH,=CH(CH,)sCOOK PhCH,CH,Br 18.0 92

Hi Scheme 1 FI%&H, FRMRHH BRI HH L SUAL i i
B AT SR R R IR B, FRIR M YRAR R S
T RRIRIE SRR, IR RE 5 7 SRR S AT B T

M R R .
2 Zi

ASCHFFE TAER I, A5 SO ) DU R IR £h
L ARIR N, FE A ATk e R R TR R A%
P T —&HiEte.
3 REHH
3.1 UESIKF

'H NMR(EL TMS KA Fr), °C NMR(LL TMS W
Fr)H INOVA-400 R e, Fiil i HPS989A J5E.
DMF HEAES T, FER AT S L T 7= .
32 LWHE
32,1 HBBEE a-RANR BB R AR a-d 8 F B
¥ By

TE [ JE e R AR AR I AR R 35(1.0 mmol), TE7K
DMF (3.0 mL), a-# 8L ER(1.0 mmol), S 1k#i(0.2
mmol), 7EFEBFE, RNV IR 1 OV R 2
FEA, TN 50 mL f1 v EEARRE, JKVE, TooKBRER AT,
FAAT IR 2BV 2 V=230 © DAEVEIE AT KE )2 b4l
1.

LR (o- 2K VA ) PR 3a)! ™) v ot e il IRV A
'H NMR (400 MHz, CDCly) 6: 2.13 (s, 3H), 4.43 (s, 2H),
4.63 (s, 2H), 7.32~7.36 (m, 5H); *C NMR (100 MHz,
CDCly) d: 170.3, 169.1, 136.1, 128.9, 127.1, 66.1, 60.4,
20.4; MS (EI) m/z: 208 (M ).

LR (0-7K LA TR R SR (0 PR B AR,
'H NMR (400 MHz, CDCl3) 8: 2.13 (s, 3H), 2.95 (t, J=8.0
Hz, 2H), 4.37 (t, J=8.0 Hz, 2H), 4.57 (s, 2H), 7.19~7.32
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(m, 5H); *C NMR (100 MHz, CDCls) d: 170.5, 169.4,
138.5, 128.7, 127.6, 125.9, 64.7, 60.4, 34.6, 20.3; MS (EI)
m/z: 222 (M.

LR[(3,7- F H-2,6- 45 ) = 48 H k] Y I (3e)
AR #A. "TH NMR (400 MHz, CDCI3) 8: 1.60~
1.71 (m, 9H), 2.16 (s, 3H), 2.04~2.09 (m, 4H), 4.60 (s,
2H), 4.68 (d, J=8 Hz, 2H), 5.06~5.09 (m, 1H), 5.31~
5.35 (m, 1H); “C NMR (100 MHz, CDCl;) d: 170.3,
167.1, 132.0, 129.5, 123.5, 120.0, 61.7, 35.9, 26.3, 24.6,
20.4, 18.6, 15.5; MS (EI) m/z: 240 (M ).

R (o- TV TR ) R B s ek A4, 'H
NMR (400 MHz, CDCLy) d: 3.78 (s, 3H), 4.86 (s, 2H),
7.43~8.10 (m, 5H); *C NMR (100 MHz, CDCL;) o:
166.9, 165.7, 133.1, 130.3, 129.8, 128.5, 61.2, 51.6; MS
(EI) m/z: 194 (M™").

% PR (o2 P4 G ) P I (3e) ) S e el R v A
'H NMR (400 MHz, CDCl;) 6: 4.89 (s, 2H), 5.23 (s, 2H)
7.36~8.11 (m, 10H); *C NMR (100 MHz, CDCL) ¢:
169.3, 167.2, 138.8, 136.1, 133.4, 128.9, 127.6, 127.1,
126.8, 66.2, 63.5; MS (EI) m/z: 270 (M").

R (-2 L5 F 0 R3O0 B e i R
'H NMR (400 MHz, CDCly) &: 2.95 (t, J=8.0 Hz, 2H),
438~4.41 (t, J=8.0 Hz, 2H), 4.83 (s, 2H), 7.17~8.09
(m, 10H); “C NMR (100 MHz, CDCl3) J: 169.4, 165.8,
138.2, 133.0, 130.1, 129.9, 128.6, 128.5, 127.7, 125.8,
64.9, 61.5, 34.5; MS (EI) m/z: 284 (M").

R [(3,7- — W HE 2,6- M) 3 S0 IR POl
@' EEHPRIA. '"H NMR (400 MHz, CDCLy) o
1.60~1.70 (m, 9H), 2.04~2.10 (m, 4H), 4.72 (d, /=8 Hz,
2H), 4.85 (s, 2H), 5.06 (t, J=6.0 Hz, 1H), 5.35 (t, J=6.0
Hz, 1H), 7.26~8.11 (m, 5H); “C NMR (100 MHz,
CDCly) 8: 167.1, 165.8, 133.0, 132.0, 130.1, 129.9, 129.7,
128.5, 123.5, 120.1, 61.6, 35.9, 26.1, 24.6, 18.6, 12.5; MS
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(EI) m/z: 302 (M").

T i R (or- P40 PR ) PR (BT S (kG BAAA. 'H
NMR (400 MHz, CDCl;) 6: 0.88 (t, J=6.0 Hz, 3H),
1.25~1.68 (m, 28H), 2.42 (t, J=6.0 Hz, 2H), 3.77 (s, 3H),
4.62 (s, 2H); *C NMR (100 MHz, CDCl3) 6: 173.1, 166.7,
60.4,51.6,33.7,29.6, 29.3, 29.0, 25.1, 21.4, 14.1; MS (EI)
m/z: 356 (M").

322 AREBEL a-R K TEREER AR o E T B
¥ B

75 KR P AR DO AR ER #2(1.0 mmol), JTE/K
DMF (3.0 mL), ¥48K:(1.0 mmol), 54L%:(0.2 mmol),
1E 60 CHgdt, KNI 2. SO ek Hs 2% 7,
I BRSO mL)FRE, /KT, JoKBREERE T4, WA
K/ BV L V=30 : DAEGEMAIEATAEE M atifh.

LIRIE R (5a)"™: JiiRi4A. "H NMR (400 MHz,
CDCly) 6: 2.08 (s, 3H), 5.09 (s, 2H), 7.30~7.35 (m, 5H);
C NMR (100 MHz, CDCly) d: 170.3, 136.2, 128.8, 127.4,
127.2, 66.4, 20.3; MS (EI) m/z: 150 (M").

LIRIEFHE(SD)M: SRR, "H NMR (400 MHz,
CDCly) d: 0.88 (t, J=6.0 Hz, 3H), 1.28~1.36 (m, 10H),
1.60~1.63 (m, 2H), 2.05 (s, 3H), 4.05 (t, J=6.0 Hz, 2H);
C NMR (100 MHz, CDCly) d: 170.1, 65.4, 30.2, 29.1,
28.6,25.4,22.6, 20.5, 14.3; MS (EI) m/z: 172 (M").

KR IE T B Se)M™: WeRB k. 'TH NMR (400
MHz, CDCL3) J: 0.98 (t, J=6.4 Hz, 3H), 1.48~1.54 (m,
2H), 1.76~1.83 (m, 2H), 4.33 (t, J=6.4 Hz, 2H), 7.26~
8.06 (m, 5H); “C NMR (100 MHz, CDCl;) &: 167.1,
133.6, 130.4, 129.8, 128.4, 64.7, 31.4, 18.5, 14.4; MS (EI)
m/z: 178 (M1).

7% B R 1E 2 B (5O eR k. 'TH NMR (400
MHz, CDCL3) J: 0.88 (t, J=6.4 Hz, 3H), 1.28~1.46 (m,
10H), 1.73~1.76 (m, 2H), 431 (t, J=6.4 Hz, 2H), 7.48~
8.06 (m, 5H); “C NMR (100 MHz, CDCl;) &: 165.8,
132.9, 130.1, 129.6, 128.5, 64.5, 31.9, 30.6, 29.7, 25.6,
22.4, 14.2; MS (EI) m/z: 234 (M").

I RO R (Sg): vkie iR #k. "H NMR
(400 MHz, CDCl;) d: 5.09 (s, 2H), 7.39~8.09 (m, 10H);
3C NMR (100 MHz, CDCly) d: 167.3, 136.5, 133.7, 130.5,
129.7, 128.7, 128.3, 127.6, 127.1, 65.5; MS (EI) m/z: 212
(M)

MR IR IE T Ee(Sh)P: skt Rigi k. '"H NMR
(400 MHz, CDCl; ) 8: 0.88 (t, J=6.0 Hz, 3H), 0.93 (t, J=
6.2 Hz, 3H), 1.25~1.39 (m, 30H), 1.59~1.63 (m, 4H),
2.29 (t, J=6.4 Hz, 2H), 4.07 (t, J=6.4 Hz, 2H); °C NMR
(100 MHz, CDCl3) 6: 173.3, 64.8, 33.7, 31.1, 29.6, 29.3,
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© 2013 Chinese Chemical Society & SIOC, CAS

29.0,25.0,22.6, 18.7, 14.3, 13.7; MS (EI) m/z: 340 (M").

Tl g 8 1E S R (512 ks R k. '"H NMR
(400 MHz, CDCl5) 6: 0.86~0.90 (m, 6H), 1.25~1.28 (m,
40H), 1.60~1.63 (m, 4H), 2.29 (t, J=6.4 Hz, 2H); °C
NMR (100 MHz, CDCly) 6: 173.1, 65.2, 33.6, 31.5, 29.6,
29.3,29.0, 28.7, 25.8, 25.1, 22.7, 18.7, 14.1; MS (EI) m/z:
396 (M).

il g B 2 P S (5)1%%): iR e IRk, '"H NMR
(400 MHz, CDCl5) §: 0.88 (t, J=6.4 Hz, 3H), 1.25~1.28
(m, 28H), 1.62~1.65 (m, 4H), 2.35 (t, J=6.4 Hz, 2H),
5.11 (s, 2H), 7.26~7.38 (m, 5H); *C NMR (100 MHz,
CDCly) 6: 173.2, 136.4, 128.8, 127.6, 127.1, 66.2, 33.8,
31.7, 29.6, 29.3, 29.0, 25.1, 22.6, 14.1; MS (EI) m/z: 374
(M).

LI —BR(2-K3E) LBR(SK)P: vk et bR ik,
'H NMR (400 MHz, CDCl;) 6: 1.27~1.33 (m, 10H),
1.36~1.40 (m, 2H), 1.58~1.65 (m, 2H), 2.04 (dt, J=1.2,
8.0 Hz, 2H), 2.27 (t, J=7.6 Hz, 2H), 2.93 (t, J=7.2 Hz,
2H), 4.38 (t, J=7.2 Hz, 2H), 4.94 (dd, /=12, 10.4 Hz,
1H), 4.99 (dd, J=1.6, 17.2 Hz, 1H), 5.81~5.88 (m, 1H),
7.20~7.24 (m, 3H), 7.28~7.32 (m, 2H); >C NMR (100
MHz, CDCly) o: 174.5, 139.8, 138.6, 128.3, 127.5, 125.7,
115.6, 65.4, 33.9, 34.4, 29.8, 29.3, 28.7, 25.1; MS (EI) m/z:
288 (M™).
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