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Synthesis process optimization of flecainide acetate

CAO Ning, LU Dan, ZHANG Jianbin", ZHUANG Zicong, LU Jianmei
(Guangzhou Baihua Flavours and Fragrgances Co., Ltd., Guangzhou 510663, Guangdong, China)

Abstract: Flecainide acetate was synthesized from 5-bromo-2-iodobenzoic acid via Ullmann aryl etherification,
amide condensation and salification process. The conditions of Ullmann aryl etherification reaction were
optimized. The results showed that, when the reaction was conducted at 110 °C for 12 h with
[bis-(1,10-phenanthrolinecopper)](trifluoroethoxy) copper used as ligand and N,N-dimethylformamide
(DMF) as solvent, the yield of intermediate 2,5-bis (2,2,2-trifluoroethoxy)benzoic acid reached up to 60.1%.
The total yield of flecainide acetate was 54.2%(based on 5-bromo-2-iodobenzoic acid), and HPLC purity was
99.93%. The structure of intermediates and products were confirmed by NMR and MS.
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Table 1  Effect of different ligands on yield of compound I

1,10-3F  8-}% 2-FRCEH 2,2,6,6-P4 F -
L0 N30 R 2. Tk 3,5-5& il
1T R /% 60.1 43.6 442 37.6

M 1 A%, SR 1,10-JEREmRAE N ECARRT,
Ullmann 2 o WCR B 1 , 35 60.1%, 7] BE 2 7E Ullmann
S RE i AR e 5-9R-2-RER TR (1) 5 0-(1,10-9F
WS bR )] ( =980 & 483 ) i S A0 I BB B =-2%
P11, 10-9F WD BRHR 2R e 45 1 RE A AL IR R
TP, MR TR ERYE, AT
222-=FOEEHTCT Pl i, #EmA S .
K, 7EG R SR, E8 1,10-3E 9 mkiE
[LR%NS

B R S0 B AR J X I 7 3 BE AT T 0 gk
SR 1.2.1 79, S8R 2 iR

#2 AFEREXHEE Y TR
Effect of different temperatures on yield of
compound I

Table 2

S N i BE /°C
70 80 90 100 110 120 130
157 259 333 472 60.1 53.8 49.1

I Ws%/%

m 2 Pion, B ROVIREETEE, ROV
T R FEAR, 7E 110 °CHFARI A KM, TLC s,
Bl I RE T OB AL SR B Ty, (HIA ) 110 °C
Z e WA SO T, R R T, BT,
AR 2,5-2 (2,2,2- =3 AR ) AR 1Y S i vy
TREEHR 110 °C,

TR S LR . RV S, AR SCS %
BR[13-15 %8 S0z s (BRI B A AP 2S04 T 75 %2, L
ik 1.2 77, 55 3 iR,

Wk 3 o, HLLKPO, MBS, Sz [ Sk
K2 12 h B RATIAS & A 5 AH ] Cs,CO5 R BT, S
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N RS +-BuOK 12, RIHIER A2 16h, 5
t-BuOK M AH L, = PCeRAT /MR 25 {8 +-BuOK
YERRET, B R 12 h B =P BT ik 5] 60.1%, JE
S B[] 7= g WA 3R U8 Bl A /N o 2 N B[] B A
R, ORICEBELL -BuOK FERK, JBEHE A 12 h,

F 3 BRAGRN AN I )X A 1T L3R 1 52
Table 3 Effect of base types and reaction time on yield of
compound I

E1] {1 S A /h 15 /%
1 t-BuOK 6 10.2
2 Cs,CO; 6 5.3
3 K;PO, 6 0
4 t-BuOK 8 19.3
5 Cs,CO3 8 9.7
6 K;PO, 8 0
7 t-BuOK 10 29.4
8 Cs,COs3 10 13.8
9 K;PO, 10 0

10 t-BuOK 12 60.1
11 Cs,CO3 12 28.9
12 K;PO, 12 0

13 t-BuOK 14 60.0
14 Cs,CO3 14 33.7
15 t-BuOK 16 60.3
16 Cs,CO3 16 40.1
18 t-BuOK 18 60.1
19 Cs,CO; 18 48.9

22 @€ () Hamitd

T A REF RS, SCMRE T %%
Pk SECF40 B RO S R . IR R AR et (R
T Tl £ T S 1) 2 A v T R R R A AR 2 1 I AR
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HR K AR R, Y R N AR R RS R K o B
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o7 Jei AL B ) VR RGN HE B 2 AR TR, ISR R R
O BARWBCRBR S Tz Rt — 2R . it
I AR, AR SCHERI & I RIERPE 2,5-— (2,2,2-=
ROASL) ERHIRE TBTU WSeiH LGRS, K5
PR A2 B EHE S -5 LR AT 46 A SN o
FEJG A BT RE T, ARHE SRR JE AN R ) v s ik i 22
5, HEMARE PR, U, JEDIKEERD
AR RE, it TR R RBIBCRIE 92.02%L) 1,
HPLC 4EEEik 99.60%, [AlBfAifk T G b3t 2 Bl
TR R JEMCRIRTLE 54.2%, TEI%E RN A SCE
G N NCE e nw i)Y E SEDOR RS e Al A TS

TE PR R R 5 54k T2 1) 48 Tk M e ol R v 4 5 7
RHETFEAEM, W46 7AH 3 C 3ok W%
(DCC ), NN-— SN W (DIC), O-%Ff=
UM - DU RS SO R 5 ( HBTU ), TBTU 516171

TEH 2,5-7 (2,2,2- =8OR ) RHRH &R RE
i AR R AR R R R, 3% 122 T
BT, SR B PR 2 45 il AR VR N AR B N A AR e
11555, AR ME 4 PR,

R4 Ak B A xR JEWCR AR

Table 4 Effect of reagents and conditions on yield of flecainide

4 5k R AR BE BSOS/ SR e R/ %
DCC/DMAP  THF/r.t. 3 88
DIC/DMAP  THF/rt. 3 94
TBTU/EtN  THF/it. 3 92
HBTU/EGN  THF/it. 3 95
DCC/DMAP  CH,Cly/rt. 4 83
DIC/DMAP  CH,Cly/r.t. 4 90
TBTU/Et,N  CHoCl/rit. 4 86
HBTU/Et,N  CHLCl/rit. 4 88

W% 4 iR, 45457 HBTU F1 DIC 78 A [ V6 2
SR R B4R A e ), RELAR IR
HEFE RS, BSR DCC Ml TBTU YF A4 HBTU
A DIC, [HIRWCRZIEA B3, HAE IR DCC 5
HBTU" 1A 1 5 B k422 fioh 25 51 62 40 i 45 5 SO
R, AFIFRIBAE; [[EF, DCC WE=Y) A
HIK (DCU) NEFK, B AG R L HH%E
FRIE, R e B SR FEXT L 2,5-2.(2,2,2-
SRR ) R RIS FEER s T2
SR, ARSCKRIL, THF X 2,5- 2 (2,2,2- =/ AH)
RIS g, e 4 TR S R B R e 4
WHIAE THE PR 3 h J5CR 8 Al k80 s iyl %
(88%~95% ); [AH} THF S5/KiR%, 78/ Ab BRETn
A BT KT DU = W AR G i M S AR R T
Loyl . VRURBV AT AR S A Y . 2 A R Tl v
TG a R ROBCR, AR TBTU RG4S &
F, =M (BuN) fEB . THF R BER . [ h;
BFIE] 3 h iz b 46 SN AR 251

3 4if

A SCUABRM R b AL R 5-7R -2- B FH R Ry
Jikh, £ Ullmann J53EREML . TRIESR & . 456 W3R
Bl & BB TR R R e, A &Itz 3
o, NIRRT, ATEAEEDR . EAAHR R, R
5o BINASCE YR Ullmann J2 b AR 48 6 B
7 K il 4 AF R ) ] 44, $R R8T Ullmann & ) N
FHVE I, 8RR B4 A1 S T R R, i
6T G AL BRERAE AR T T RS IR R JE I B ieE

HErES MR B R e MRt A T ET Y, EPR LX)
TZ 25 0 b R 2EF 58 A0 T 435 ) A 47 43 T X R
AR o KT IXZ Y B SR X FR A AT
o R TR AT 1) o
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