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Concise Synthesis of Flurbiprofen via Palladium-Catalyzed Cross-Coupling Reactions

Young Taek Han”
College of Pharmacy, Dankook University, Cheonan 330-714, Korea

Abstract — A concise synthesis of flurbiprofen, a member of the non-steroidal anti-inflammatory 2-arylpropionic acids, has
been accomplished. The key feature of this synthesis involves successive palladium-catalyzed cross coupling reactions. In
particular, a 2-arylacylate intermediate, which easily converted to the key 2-arylpropionic acid scaffold, was afforded by a
versatile palladium-catalyzed cross coupling reaction between diazopropanate and bisphenylboronic acid. This synthetic pro-
cedure would facilitate synthesis of the flurbiprofen and anti-inflammatory 2-arylpropionic acid derivatives.
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Fig. 1 — Retrosynthesis of flubiprofen.
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'H-NMR % “C-NMR spectrai= JEOL JNM-LA 300 MHz
Spectrometer= =733} 2™ chemical shifts= ppm(parts per
million)® =, coupling constant= Hz(hertz)= “ERNAT}. Low
resolution mass spectras= VG Trio-2 GC-MSE, High resolution
mass spectra= JEOL JMS-AX 505WAS ARE-3l0] m/z=2 e}
W31t} Column chromatography-§- silica gel(230~400 mesh,
Merk)E AF8-5}131 TLC(Thin Layer Chromatography)<
Kieselgel 60 Fy, plateMerk)s ARS3ISICE 1 A3olA] A8t
= £ % THF(terahydrofuran)i= sodium¥} benzophenone
£ o] gste] Fieto] ARESISlaL, AwsHA 9 AleR> At

=
210l AT glo] ABES Mg,

4-Bromo-2-fluoro-1,1'-biphenyl 5)Y

3-Fluoro-4-iodobromobenzene(4, 1.5 g, 4.99 mmol)Z} 4 X
#1912 mg, 7.48 mmol)®] E= = WA 3 ml)-E-Nell 5% Pd/C
(170 mg) ¥} 2 M Na,CO4(5 ml, 10 mmol)= 7}3 5 60°CellA]
2077 NEBIGITE, A0 7 yzislo], EtOAcet B2 34313
th Sl 92 #7155 MgS0,2 Aelste] -5 A7
o 5 A sEsIoth A e 2 AErRE 9 (EtOAdk-
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hexane/CH,Cl,=1:40 : 5)= “gAIste] 24 14 (840 mg, 78%)
= 9tk 'H NMR(CDCl,, 300 MHz) & 7.68~7.29(m, 8H);
BC NMR(CDCl,, 100 MHz) & 159.7, 135.0, 132.1, 129.0,
128.8, 1285, 1282, 128.0, 127.8, 127.6, 121.4, 119.6; LRMS
(FAB) m/z 217(M+H™).

(2-Fluoro-[1,1'-biphenyl]-4-yl)boronic acid (3)

BEudlAl(5, 780 mg, 3.10 mmol)2] THF/n-hexane(1:1, 30
m)2] -78°C €M) -BuLi(1.6 M in n-hexane, 2.9 ml, 4.66
mmol)S Z7}sk & —50°CollA] 30-:23F wRksISIT. o] S-S
A —78°CE ¥ 7 %, B(OMe)y(0.45 ml, 4.03 mmol)2] THF
(Gml) &5 HHs] A7lelSit. EE ] FSAA =
oAl 12717 Rk, W8-S 3N HCIE 7}sted F4sthaL,
Et,0% 3]4sioitt. Selslo] 7154 92 F, 75= Et0
2 29 AFEsielt) 53 7152 MgSO= Aelslo] i
= AAE F A2elA e s8It A Ay ARrkE
1819 (EtOAc/n-hexane/CH,Cl,=1: 5 : 1)Z “gAlslo] 314 114
(575mg, 86%)= ¥ Ith. 'H NMR(CDCl,, 300 MHz) & 7.71
(d, 1H, /=8.1Hz), 7.59~7.39(m, 6H) 7.12~7.10(m, 1H), 5.55
(s, 2H); LRMS(FAB) m/z 217(0M+H™).

Ethyl 2-diazopropanoate (7)'?

Tetrabutylammonium bromide(25 mg, 0.088 mmol)2] #-
hexane(30 m)) &4l NaN;(2.86¢, 44 mmol)2} 2M NaOH
T8 A7 ml, 14mmol)= 73Tt o] =38l 0°Cell A
trifluoromethanesulfonic anhydride(5 g, 17.7 mmol)= 313 3]
2 7Fstedth. 200 FUet 2 elA] mukel 5 ethyl 2-methyl-
acetoacetate(6, 1.25 m/, 8.8 mmol)2] CH,CN(15 ml) §-4-& %
3] 718tk 0°ColA] 1217 Wt & mig] Wt B3 Et,0
= Ml FREslk] 715 842 %, 7= Et,0= 2
H AQFEeleh =3 §715S MgSO,= AElste] s
AATE 7 AolA 7S FFsto] FYL] ek HA| (778
mg, 69%) Aol FAY glo] v whgell AMg-skict. 'H
NMR(CDCl;, 300 MHz) & 4.19(q, 2H, /=7.1Hz), 1.94(s, 3H),
1.23(t, 3H, J=7.1 Hz).

Ethyl 2-[4-(2-fluoro)biphenyl]propenoate (2)

tol o] E(7, 110 mg, 0.86 mmol), 1,4-#17F:=(169
mg, 1.78 mmol) & HF-EAK3, 263 mg, 1.22 mmol)?] EF<1(10
ml) §-Nel §-Pr,NH(0.6 m/, 4.30 mmol) % Pd(PPh,),(50 mg,
0.043 mmol)s 7}stal 5ARE 71 Shgaisint. g2 ow izt 5
EtOAcS} &5 71sl3lth 77155 £ brine0 % AojF11
MgSO,2 - A 7 st s5sle] = A9 =t
B 139 (EtOAc/n-hexane/CH,Cl,=1: 40 : 5)F JA|5to] 2]
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1A(176 mg, 76%)E LAtk 'H NMR(CDCl;, 300 MHz)
8 7.56~7.51(m, 2H), 7.45~7.31(m, 5H), 7.29~7.21(m, 1H),
6.39(s, 1H), 591(s, 1H), 4.30(q, 2H, /=73 Hz), 1.32(t, 3H,
J=17.3Hz); LRMS(FAB) m/z 271(M+H™).

Ethyl 2-(2-fluoro-[1,1'-biphenyl]-4-yl)propanoate (8)

Acrylate(2, 94 mg, 0.35 mmol)2] HIE-2-(10 ml) &l 20%
Pd(OH),-CS YL, 4 th7]atelld] wnkslgict, wik-go] ehAe
- Celite padell o3 - o< 2% SF3I0lth s 24
A =ZvkE 183 (EtOAc/n-hexane/CH,Cl,=1: 40 : 5)2 YA}
el 1491 mg 96%)S AATE 'H NMR(CDCl;, 300
MHz) & 7.57~7.53(m, 2H), 7.50~7.39(m, 4H), 7.16(t, /=
8.0, 2H), 4.35(q, 2H, /=7.1Hz), 3.79(q, /=7.0, 1H), 1.56(d,
J=70, 3H), 1.39(t, 3H, /=7.1Hz); LRMS(FAB) m/z 273
M+H™).

3-Fluoro-4-phenyl-a-methylphenylacetic acid (Flur-
biprofen; 1)

o[l ~E{(8, 62 mg, 0.23 mmol)®] dioxane(4 ml) e 5%
A A @ m)E 7§ 1047 7HE ﬂvo}oﬂr/} H-g ¢k
A eom sl B EL0x 3|Aeisict Stk
v7] oo 92 § 5355 EtL0= 39H AlFEsisitt. ‘I‘E?\Sl' T
715 T AFste] s AAE F A s5Eke] @
28 3141 9] Flurbiprofen(1, 51 mg, 0.21 mmol, 91%)= A1t}

(m, 4H), 7.19~7.13(m, 2H), 3.81(q, 1H, J=7.1Hz), 1.59(d,
3H, J=7.1Hz); “C NMR(CDCl, 75MHz) 180.4, 161.3,
158.0, 140.9 135.4, 130.9, 130.8, 1289, 128.2, 127.7, 1237,
1155, 448, 18.0; LRMS(FAB) m/z 245(M+H"); HRMS
(FAB) caled for Cy5H, ,FO,M+H"): 245.2683; found 245.2692.
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'H NMR(CDCl;, 300 MHz) & 7.58~7.52(m, 2H), 7.49~7.38 T2 o] gl ShA]e 4aiek &= 9J2UtH(Scheme 2).
Phenylboronic acid B(OH
Br " parc, PAIC, NaxCOs nBui, B(OMe); (O}
| aq. PhF THF/Hexane
F reflux -78°C—>0°C
78% 86%
4 3
Scheme 1 - Synthesis of the boronic acid 3.
3, i-Pr,NH
o o NaN3, Tf,0 o Pd(PPh3),
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Scheme 2 - Synthesis of (=+)-flurbiprofen.
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