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Synthesis of (%)-o-Hydroxy-a-(p-Chlorobiphenyl)Acetic Acid
and its Resolution

Soon~Kyoung Kwon
College of pharmacy, Duk-Sung Women's University, 132-714 Seoul, Korea

Abstract— Optically pure {(-)-and (+)

-a-hydroxy-o-(p-chlorobiphenylacetic acids were prepared. The

racemate was synthesized through three steps. By condensation of p-chlorobiphenyl with diethyl keto-
malonate in the presence of SnCl; diethyl a-hydroxy-a-(p-chlorobiphenylimalonate (1) was formed

and subsequently ()-o-hvdroxy-o-

(p~chlorobiphenylacetic acid (3) was obtained through hy-

drolysis and decarboxylation. For the seperation of the racemate the classical resolution method. deri-
valization of a racemate by reaction with an optically pure compound was employed. In this case the

optically pure compound were [R}-(+)

- -methvlbenzylamine and (S]-{(-)-a-methylbenzylamine. Di-

aslereomeric salts between acids and bases could be easily seperated by crystallization in absolute

ethanol.

Keywords [ | (+)-o-hydroxy-a-(p-chlorobiphenyDacetic acid. diethyl o-hydroxy-o

~(p~chlorobiphenyl)

malonate. a-hydroxy-¢-(p—chlorobiphenyl) malonic acid. resolution
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217] = NMR Spectrum< TMSE #F B2 = 3
o] 300 MHz Gemini Varian NMR Spectrometer 2
24359, £l DMSO-de®t CDCLE AHE-3H
v} Multiplicity== s=singlet, d=doublet, t=tri-
plet. m=multipleto 2 °kle] TAJsIALE IR &4
< KBr pellet& ©|83to] Perkin-Elmer 16F PC
FT-IRZ &9t &8 Fisher-Johns Melt-
ing Point apparatus &A1, uhsol A
Silicagel 60F 2542 99¥l TLC plateZ
ethyl acetate = 9:1, chloroform:methanol = 9:1
04 SR AMAIA UV light2 #18th A3 =
1= Polarimeter, Perkin-Elmer 2412 A3t}

Dlethyl o-hydroxy-o-(p-chlorobiphenyl) malonate
Q| g - 200 m/2] round-bottom flagkell chloro-
biphenyl 9.44 g (0.05 mol)&¢ Y3 CH,Cl, (dichl-
oromethane) 30 mlg 7}&le] Ralldk & diethyl
ketomalate 10 g (0.06 mol)& 7}8}3L ice bath 2ol
A Yzl AAM SnCl, 8 mIE FAb7|2 Aais) 3913
v 183 AlEEA ice bath AollA 308
T A2 A (18~21°C)oll A azal|4do] = uf7h=] 244]
F wehh, AAL 9hE MRl A& HCIE 93
ether® 33| 5Z3}1 ether 35N SF4 % 38] 4

3 F R MSOS ol 47 e ohsk JY
) e s

hexane:

7k wakst

Yield 17.13 g (95/) m.p. 75~78°C, TLC (Hex~
ane: Ethyl acetate=9:1) Rf=0.25. 'H-NMR
(CDCI3) & 1.30(t. 6H. CH,), 4.35(q. 4H. CH,).
4.4(s, 1H, OH), 7.75(m, 8H, CH,CH). IR (KBr
pellet) 3465(OH). 3030(aromatic), 2957(aliphatic).
1770(CO). 1715(CO). 1600(aromatic) cm’

o-Hydroxy-o-(p-chlorobiphenyl) malonic acid2| &
M - Diethyl o-hydroxy-oa-(p-chlorobiphenyl)
malonate 18.0 g (0.05 mole)°ll 202 KOH 90 mi&
7}kl water bath Aol A4 90~95'Ce] & 5& &5}
HA] BAIRE 7HE et o] ke EES ether® 13

FE3lo] kg9 ester ETES AlASIL o] A
fodo] HCIS ¥
AdEct ZhA] xS F o9stn B2 AA st Wy
B8 AL AY

6= T A

Yield 14.80g (95/0), m.p. 209~212°C. TLC
(Chloroform: MeOH=9:1) Rf=0.05. 'H-NMR
(DMSO-dg) 6 5.0(s. 1H, OH). 7.5(m, 8H. C¢H,-
C¢Hy) . IR (KBr pellet) 3408(OH), 3040(aromatic).
3000-2000(acid bag). 1720(C=0) cm”

o-Hydroxy-ca-(p-chlorobiphenyl) acetic acid 2| &t
M - o-Hydroxy-o-(p-chlorobiphenyl) malonic
acid 3.12 g (0.01 mole)°ll ¢-HCIZ 713t 71t o
2 3}3 water bath o4 90~95°Ce] 5= 144]
2+ 7F8 8k decarboxylationAlZiv}, vhg-o] kA M e
CO, gas7t A=A =g oz Bdt} of vt
< ether® 3%] &3} 1 ether F2X/E FHFR
A A e £ 5 NaS0,2 58k A, 7143t «
of iAol ujajEt A Y-S AoTh

Yield 2.41 g (92%), m.p. 209~212°C. 'H-NMR
(DMSO-dg) 3.3 (s, 1H. OH), 5.05 (s, 1H, CH)., 7.5
(m. 8H, CiH,~CeHy). IR (KBr pellet) 3416 (OH).
3050(aromatic), 2950-2000(acid bag). 1741(C=0}
em'’'

[R]-(+)-a-MethylbenzylamineS £8} (+)-c-Hydro-
xy-o-(p-chlorobiphenybhacetic acid®| 2& - 100 m!
abs. ethanolell 5.25g (0.02mol) (&)-a-hydroxy-
o-{p—chlorobiphenyl)acetic acidE &313 & #+=
FefelA 242¢g (0.02mol) [R)-(+)-o-methyl-
benzylamine& 7}3ted £t WxlstH dA)F A
do] MzH 7] Alzbgkel. AollA] 1207 Walsle] 2
'/HTO— F A7) ke 01ﬁ}—5],oq LLEC AR Ee k| %) 5g9~ o)
vl o] A4 abs. ethanolel X 43] gha-ale] 42
3to] (-acid - (R)-base o] ez 145g2] &F
gk 3] 28 AL oM 11 gE FUE &
oM FF5EE 2.35¢ (61.20%. (-)-acid 715)
SFet=

olo
rUZL
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(-)-a~-Hydroxy-a—(p-chlorobiphenyl)acetic
acid - [R]-(+)-o-Methylbenzyl amine salt. m.p.
210~213°C. ()" —49.30 (0.0213. MeOH). NMR
(DMSO-d;) 8 1.46(d. 3H., CH;). 3.86(breit s, 1H.
OH). 4.30{(qg., 1H. CH-N). 4.66(s, 1H. CH-CQO).
6.95~7.95(m. 13H. C;H,-C;H,. C.H5)
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D SnCl
c»—@—{> + 0=C(COOC,Hg ), — > C (COOCoHg),
—_ — OH

(R)or(s)-a-Methylbenzylamine

H Ci *
(COOH); —————> CHCOOH
= OH OH

> RESOLUTION

Scheme I — Synthesis of optically pure a-hydroxy-(p—chlorobiphenyl)acetic acids

(-)-acid - (R)-base salt® 22j3l $2 N8 5
E3to] A& ZRAlo) 500 m! etherE 713te] AA R Aet
Hg 50ml 10% HClENo2 33 A& 50ml &2
23] A& 2213 50 ml brine & & 23] M2t} a@ic
etherZ& ¥4 Na,SO,2 AZE § 4vlE £73)
WAZAE At o] THAHE 60 mi abs. ethanolol
£33 & #e AelelA 1.82g (0.015mol) (S)-(-)-

o-methylbenzylamines 7Fele] E3}3ta ol A
197 Wbz 3}o] wi Al A} AA 31g At} o] AR
& abs. ethanolollA 33) AAASIA (+)-acid. (S)-
base 99| HElZ 1.93 g9 4% Y E4E d%
=3

(+)-o-Hydroxy-a-(p-chlorobiphenyl)acetic
acid - [S)-(-)-o-methylbenzylamine salt. Yield:
1.93 g (50%. (+)-acid 71&) m.p. 210~213°C, (o]
£+49.30 (0.0213. MeOH), NMR(DMSO-dy) 8
1.46(d. 3H. CHj). 3.86(breit s. 1H. ~OH), 4.30(q.
1H. CH-N), 4.66(s, 1H., CH-COO), 695~
7.95(m. 13H. C,H-C¢H,. CiHs)

(—)—a-Hydroxy-a-(p-chlorobiphenyl).
[R]-(+)-a-Methylbenzylamine salt 25E] (-)-acid2| £
gl - 11 ®Azu7iel 576g (0.015mol) (-)-o-
Hydroxy-o-(p-chlorobiphenyl) acetic acid - [R}-
(+)-o-Methylbenzylamine salt¥ @& th& 750
ml ether®} 70 ml 5% HC1E 7}5}41 Oﬂol 2hds| g3
2 uj7b] WEs) xEgyt Etherag #38ted 50 mi
5% HCL oz MX3gk thg oloA 50ml &g
23], 1eJi 50ml brineo.i2 13 A2k 3 4=
MgSO, iz 71338at ol 2t glvt, Ethers 5%ate] Wy
o] 44L& durk

Yield: 3.85g (98%). m.p. 189~194"C. (a3’
-126.82 (0.022. MeOH), 'H-NMR(DMSO-d,) &
3.48(breit s. 1H, -OH). 5.11(s, 1H, CH). 7.3-7.8(m.

-

ﬁ glo

acetic acid.
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8H, CsHCeHy)

(+)-a-Hydroxy-o-(p-chlorobiphenyl) - acetic acid.
[S]-(-)-c-Methylbenzylamine salt 2EE] (+)-acid2| 22|
- 576 g (0.015mol) (+)-a-Hydroxy-o-(p-
chlorobiphenyl)acetic acid. (S}-(-)a-c~methyl-
benzylamine saltoll 4] (-)-acid ¥elot U3 wylo
= ek

Yield: 3.78 (96%). m.p. 189~194°C, [a]Z+
126.82 (0.022, MeOH). 'H-NMR(DMSO-dy) ©
3.48(breit s. 1H, -OH). 5.11(s, 1H, CH), 7.3~
7.8(m. 8H. CsHCsHy

A % o3

Chlombxphenyl»} diethyl ketomalonate?] &%
1§ Scheme [0l AlA|3E uhe} 2o of Rh-gol A 5
Riﬂ Zﬂ{’: ol 719 wiAjeltt &7t oW
2 doiyn] o, ¢ojdrty s #5
. SnCLE 7}3+% ice bath Aol A%
30~40+% RS & A2 (18- 20°C)oll A myke A%
A S)izdl o)uf vt 25°C oo R AedlH o
27} Rybgo] Yot BA SgHES A& 4 §lvh
HES-oR S TLC diH W w2 whdo] vehde} AAE
9l diethyl a-hydroxy-a-(p-chlorobiphenyl)
malonate® m.p7} 76~77°C% &% 22! pchlo-
robiphenyl® m.p 76~78 "C%} A9 x5} 18]
U} hexane: ethyl acetate = 9:1-& # 7] &0 23}
TLC & 39 "AS AfolE nolnzg FUEZ]
obde 44 ¢ & lh 2Rl pchloro-
b1pheny1°] Rf X5z A9 10 7Pg3 A E 9] Rf A
= 0.25% %ojv} NMRoA £ul 2 CDCLE A3l
5‘.‘“3 3l ethyl?}Z methyl7]12 83t2 1.30 ppm
(t)el 1 methylene?]¥= 4.35 ppm (g)olt}. ol

[<]]
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2 hydroxyl 712] 3%t°] methylene”]9 8¢+3 &
A 7 o] Zekslt 2719 signalol A A
158 gA <ol 2 4~ /29 integration T3] A
o] 758kt Hydroxyl group® &= IRl
A el 2 B8] Avh wrakEalo] EAFA o & eI

H ;O 1 n>~

7~8 ppm A}e]ol] biphenyl group 2712 AB-sys-
temo 2 Z}zf vehb=d 270e] benzenedo] Sy
p-xloll g Fo] §l7] wjFolt} tiE &y o]

NMR dataZ 304 p-chlorobiphenyle] &=gukg-
o4 p-chlorobiphenyl®] p-¢12l7} &8s Avpi= &
A7} H71= gk IReIAME 3465 cm ol A A& %l
OH717} sharpdhAl WeEhta le=i NMReolA
signal®] H3o R of- Hx HQQ?’}EJ OH7l9] &
A7F oAl sk Bl Aole }

Ester?] 7h-&3liiz S4402 A7) el ash
i oun] i AFA AL 714 TRl gl

NMR data (DMSO-dg)ell A esterol A1
lene”19} AAHUERSH hydroxyl groupel down
fieldZ o]&% 5.8 ppmell A singlet® veEFtUE IR
3408 cm ‘ol 4 &) &3k bandol A hydroxy groupd]
EAE vhAl BRlek 4= olvk f1e 3 3000~2000 cm '
Alo)e] acid bage] vFeRFar 1720 em ol Al acid car-
bonyl”]17} vtER}aL QLU

dutd 0.2 dicarboxylic acid:= %
8l carboxyl group sh7 CO,E w4
slo] 17]4te] Hgdsu g °] WS et 28
FAY AGEH 250 &
37t glojal Wh-g-2] end pomt 5 ¢
CO; gas7} HAS 2 E CO, gas?} T4
x%o] Q-9 %—’X—]oll/}.‘! 8} 4= ot} 2¢
Al TLC Rf 362 #7014 (chloroform: met-
hanol = 9:1) ¥ 7% v =8l 2 Rf gk vl uii= g 2
v7E vk B3 mopats WSk glvt el NMR
o carboxyl group sz} F-3H F|HA o-9) 2ol 3k
Mol F=7F SQ1E1iL o] frae] EA o) de-
carboxylation ¥ 315}z sk
DMSO-de& &l AF&-alE 4% 3.30 ppmisiel M
hydroxyl group. 5.05 ppm(s)eliA o-hydrogen®]
veldbe) 5.05 ppm 2 signal 293 7] dhell A3 2kl
@ Helil 53] hydroxyl groupe] 29 7]iboAi=
5.8 ppmeld o] 194 7]4e| 4= 3.30 ppm i ol
AEE & Uk o] A2 Ax} Fo RV} 43 car-

= methy-

e

boxyl7] stttz §lel#l7] Wi Aelvh walkd A&
- 929 proton 337 hydroxyl group® high
fleldZ 2| o]% 2 # decarboxylation %hg-o] o1}
29714kl A 19171kl HAEASE el & 5 9}

T = T
v},
olF A FAdH (x)- Ot‘hydroxy acidg 1HAR! B
24 Behiy F diastereomerit: BA1A7 ohg 83
T Aol & o] &3 Ao Y ‘.',*ZELP 2 e ) 7F

7Iikel B & §i7ieh 48 Aot - glis S o] 23]
Fom 4 FEd 249 IRI-(+)-o-methyl-
benzylamine?} (S)-(-)-c-methylbenzyl amine®
HA71E AL 2pAu) A 4HE abs. ethanolell -8
& vha [R]-(+)-o-methylbenzylamineS 7}sl#
HR el glo) A #9991 ( (R)-base ¥F} (+)-
acid - (R)-base ¢ wo] PAHET o] FH &
= Aol (-)-acid - (R]-base o) HA AYPor
MEFch d3=rt add o 72 AEH S skgshd

= 20
Fae HRAAE A 5 QT e ololow R

Ahgsfed

(-)-acid -
_,] p:zsL

[S)-(-)-o-methylbenzylamine< (+)-

acid - [S)-base®] FEUA I LAA S Aoz A
S 7 vk #3¥ (D-acid ¢ (S)-base Gt (+)-

acid - (S)-base 9& Z+7} A4 Aoz s (-)-
acid®t (+)-acid?} zhzh B2l glvh 285 ()-acidet
(+)-acid®] NMR gt ebAln)ae] NMR 82 25
g« gFom <kgke] zjolzh gluf. Hg Batw (+)-

acid®t (-)-acid®] Lo xE rEshs A7 |
aizolut,

4 B

441 p-chlorobiphenyl®} diethyl ketomal-

onatei= Tin (IV) chloride Zvjatollr] 7o) Qapz o
= op- Ao FHE-E sl o]g A FHAH esterd
20% KOH $i714dolA 714-Fafsled 29 7)4he A

ol& ¢ HCl *HAdellM decarboxylationAl#A (2)-a-
hydroxy-o-(p-chlorobiphenyl)acetic acid® 4@
th o] 2kl E Srd# Beds] 5% diastereomers
vhgo] gale Aol o]&d AYHoR (Do
hydroxy-o—-(p-chlorobiphenyl)acetic acid®} (+)-o-
hydroxy-a—(p-chlorobiphenyl)acetic acid% %3}
HAdollis (R~
benzylamine®}t (S)-(-)-o-methylbenzylamine-> <

vl Diastereomer +)-o-methyl-
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