J. of Korean Ind. & Eng. Chemistry,
Vol5, No.3, June 1994, 413-418

(2-(2,6-CIZ22H )0l o)H Y O EMLIERS] &Y
gMY Y-l

F3oate Fatde 98
(19944 19 139 A, 19949 449 114 )

The Synthesis of Sodium (22, 6-Dichlorophenyl) Amino) Phenyl Acetate
Sean-Won Hwang, No-Hee Jeong, and Ki-Dae Nam

Dept. of Ind. and Eng. Chem., Chungbuk Nat’l Univ., Cheongju 360-763, Korea
(Received January 13,1994, Accepted April 11,1994)

o1 (2-(2, 622 Y)o}o))s|Y o EAEFS] FADAS Zoln 7 AW FASES PR
FAS 4AE sgon 9EAL 26-0222oldds Rrenerade st ReA Ulmanniee
2012 33 28 Wleho] 80%9) 442 AFARL, olste zeld azE WEE BENoR eI
BT HEade Fehold Sag AHga AJDANY 2L 12 6-0 222 Y) 2SI EE 7
Ao 7% 82 2.

k<l

.
2
3

o

Me e 4y G

Abstract: The synthetic steps of sodium(2-(2, 6-dichlorophenyl) amino)phenylacetate were reduced and increased
the yield in each steps. The synthetic process was composed to four steps and 2, 6—dichloroaniline and
monobromobenzene were used as starting materials. The first step, Ullmann reaction was carried out by addition of cop-
per catalyst in three lots in 80% yield. The steps of acylation and Friedel-Craft reaction were simplified successfully.
The final product, diclofenac was obtained in 97% yield by hydrolyzing 1-(2, 6-dichlorophenyl)-2-indolinone which was
gained in third step with Claisen—solution.

1. M £ ~dichlorophenylamino)glyoxylic acid2 Wolf-Kish-
ner #ub3ol o3& FAsA. 2 o] WL

Sodium(2—(2, 6—dichlorophenyl)amino)phenyl ac- o)) segAl v dgte] Eafste] -2
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2 AT o]FA Hag T AL i
3 7 FASAE 88 F4A717] A8 sodium(2
—(2,6-dichloro phenyl)amino) phenyl acetates Ull-
mann®k-S, o}Al3l, Friedel-Crafts ¥, 7HpE-3l
So) auAe) THE AH A, 24 TR
QA 48 5T 24 ARt

24 @
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2 DA 43359 4-phenyl-2,6-dichloroan-
iline, N—chloroacetyl-N-phenyl-2,6—dichloro aniline,
1-(2,6—dichlorophenyl)-2-indolinone, sodium(2-(2,
6-dichlorophenyl) amino) phenyl acetate 5& Ciba
~GeigyAF A|ekg FFA|eko 2 A}g-dto] wlwal g
FAYE EA9l 26-dichloroaniline, monobromo-
benzene, monochloroacetylchloridet= Aldrich A}A]
AdF 9 EFA%E AHgsldden, BE f7]80=
T4 a4 v T4 34 vl o AxEo A
£3t4ct.

FA44 4h-¢7)E 300ml 47 Zela=d F3dg
3, #EU77], &2 A, Mechanical stirrer, 23}z
47 52 7t waAsel 14T BT £E
£ Fo]7] ¢35}l Rota mentleg o]&-s} ).

FAES ol 4¢3 EAMulydo® Electrother-
mal w|F&§HEA7|2 §§A5AT, e 22
ofEa g A REd ¢Femhe Merck AHAl AlE
712 60F,;5(FA 0.25mm)E, HAe UV lamp
K.Cr,0-H, SO, £H4& Agslgde}. =3 7 dAHE
A5HE 429 diste IR, 'H NMR, HPLC 59
7171 8Ae Pstrt. IR spectra: Shimadzu IR-
470 AHg3te] KBr dazes 92 A ~
He# e AEs gy, 'H NMR spectra= Briicher
200MHz 'H-NMR& o|&3le] dglon WHEEF
Az TMSE 4vle £44 DMSOE AHg-sh4dct.
HPLCA=-2 Young In HPLC 950008 FF ]S
Nze st Hkstelen A4 AYe ODS Cy
(4mm X 150cm) o], o}FA &= 50% oFAEY
EY F4do|o {42 1.5ml/mine 2 st}

2. 2. N-phenyl-2,6—dichloroaniline(NPDA) 2| &4
FAEE-A 9l 2,6-dichloroaniline 24.0g(0.148mol )
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3} monobromobenzene 120g(0.764mol) 121 vl
24 K,CO, 8g, Cu 2g, Cul 4.5g& 2.1 §44 wt
271 22b @3 150Cel4 847t E9t Ullmann
uhe- A7 3 272 K,CO; 4g% Cul 2g& #H7}
do] 2 xolA 8AIZF FHARFAZ o oA
K,CO; 4g3} Cul 2g& A A7t 1647 7hd&5
AA whe-& fAsgch o714 AHEE Cu 3 Cul
E 300mesh 53 ¥2& a2 whgdd A7t
th kg AAES A" F7193 S AR
S8 B2 F ofsistglar ole ofzhel - 100T/2mmHg
2 71=%3le) 340} ¢ monobromobenzened 34
g t}e $=7] 2F2 unk$ 2,6-dichloroanilines}
Z+%& monobromobenzened A A%t} & WHEE
& dAste] 13E §71%5S olar2d dILE
AAHs £53 NPDAES Q9. 48282
(80%)

2. 3. N—chloroacetyl-N—phenyl-2,6 —dichloroaniline
(NCPDA)2| &t

2.2604 o1& NPDA 26g(0.109mol)3} L) & o-
dichlorobenzene 60g& ¥HEAA ] Qo 25T 4]
chloroacetylchloride 16g(0.142mol)& A2t 7]E
Aesto] 303 5ot Aaasiet. Ao 125CAA
447k 5ok w3214 ohg 125°C/100mmHgel A 7+
o=23slo] 7399 chloroacetylchlorided- A 73}
Aeog yasdn 429 4% o3}, AHaz
olazzy d7&2 AR NCPDAE it
8 33.32(98%)

2. 4. 1-(2,6-dichlorophenyl)—2-indolinone (DCPID) 2}
&y

AlCl; 28g(0.12mol)# o¢—dichlorobenzene 30g$-
WeRAol Y Asiads)E Sshe] NCPDA 53g
(0.17mol)& o-dichlorobenzene 50go] =<l £4-2
100°CoN A 3087kl HA AHsg kg 140TColA 7
A7E o dbsA T A ES 100C ARE
WA ok deZe] A3 o} X Falaly]
471%& 10% HCl 100mlZ2 FF3l3 oA 5%
NaOH $4elo2 F3¢ F Lastalch. o3¢ 2
9} Z%3}o o-dichlorobenzened 33l1 W& &
Aol olxzEd $e S0mieh BAR 288 ¥
L3AA A o F Y3ty AAE AR
o7} F oAz 2Y 4T EE A A} v AA
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Aree] DCPIDE <loleh. 8 45.3g(96%)

2.5. Sodium(2-(2, 6-Dichloro Phenyl) Amino) Phen-
yhacetate(SDCAP)2| &M

$5u77), 54, Tu)7b A E 500ml £3
o] 4F Zer=d 24904 F43 DCPID 45g
(0.162mol)3} o]xzZ 2@ 7L 160ml, ZFS
300mIE P 4% BFsh) wkete] WA,
7)o ZHS 100mlE Y oliazad xS

FHIEFo A5 the WSEL WA el A3
HEAAT AL elsteto] ge AYE 2Abld
2 A#sky B2 AAgste] SDCAPE agieh
41 47.9¢(93%)

DANE F49 439 VLT AT 2o, 9
S AT o 247 Table 15} 2ok,

Table 1. Experimental Data on the Series of Synthetic Compound

Compounds Formula Mw Appearance M. P. (C) Yield( %) Rfx 100 *R. T. (hr)
NPDA C,:HyNCl, 238.0 W.C 150 80 70 32
NCPDA Ci,H,(ONCl, 314.5 " 143 98 55 3
DCPID C,H,,ONCl, 278.0 " 126 96 46 7
SDCAP C.H,,ONCl,Na 318.13 [ 284 97 32 4

*R. T. : Reaction time ~ W. C. : White crystaline
3. 1. N-phenyl-2, 6—dichloroaniline(NPDA)2| &A
NPDA S| #4743} 458 80%2 Alfred Sall-
man[2]¢] 43% X} @A) FAX A} o]AL &
W) g Hrbel o5 Asholn} 2oj A Arbel
© 7ol ko] Aol upel Svlje) 4 FAl
o] ¥Hg A5Fo| EEEoh ukeAd nje} A4
S FAAE o3t A5 2 ZojdAo] A3}
Ho uhgo] 13 YR L3l =g Zojs} 9t
&, g9 5, w1z 5ol wlel 4o
A2HE A7 o #4714 fYoRE 2o}

Foo 2oy 8oy op
' . B

& AYdlMe ol Eeigy Ao ddg n
efsto] e oke] Zo)g Alg3ly 330 AA B
AR 2y dF A7HA) vehes E0iE4 Aty
B A NAF Aok 33 ol 2g A
7HdlE o olde] AdaAs} B ok w
g FAZ A 484 $AAAE 49CE F3
[2](49C) ek LAk, RXe 072 EA[6]3k
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3. 2. N—chloroacetyl-N-phenyl -2, 6 —dichloroaniline
(NCPDA) 9| gy

Chloroacetyl chloridet= N-chloroacetyl amino
acid-9] dubA el FAAF[8]o]u RBE Aol
BRI Aol WAl 9ol N-opAl
3} ubs AT R HC7RbAZ oo g A7
# Folop gt} B Ao ol A f4AS
AR 3 AbdstER Asst & 7tdgFale
FAEE HCZk2 o] wAo] S0591S fE uks-ot
BAo R Foict wgES 44T A7k ot} TLC
2 Falale FAELEAQ NPDAY spotr} el
WA e A A7 MRt 2 Bl
NCPDA o} g #4247 s JHES RAE
0.552 2 ANLulE AMg-gF E3A[6]9} U3}
AL EEHE 143CE A FAA[2]9) dH8 g
ouf oluf £ 98%°]%t}.
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3.3. 1-(2, 6-dichlorophenyl)-2-indolinone(DCPID) 2|
2y

DCPID®] gHAdubk-g-¢l Friedel-Crafts ul-g-o A 7}
A TR 2L A W FHAYHE fR8EA u
SAAE 8] o} Fp2A ool we} g 4
B BFE 2AIHO) HeE0 glo] Leus
AA sk B[10]5% gl daiA gl
SEET} 160TR molojs YAES FaF o

O
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3. 4. Sodium(2-(2, 6-dichlorophenyl)amino) Phenyl
acetate(SDCAP)2| &4

SDCAPY] §4dA] dubdloz otz &4 oz
LAt weS A7 dRERE ARFES
AHgdtEd[6] £ ATolMe olazed &
A3l om SDCAPY dA$-EL 7%=
[11791 93% Er} 7t & 3t vehisich

A
T

3.5. HoIM AHER}

Monobromobenzenes}  2,6-dichloroanilineg- Ull-
mann ¥H$o 2 A8k NPDAS] Aol AdEe=e
Fig. 1o4 x2E uie} 2o} 23 ofgle) F47}
3375cm o] vhelty, WS =C—He| F4+& 3055
em~'o) 4] WS —C=C—160lcm™' o4 27} 2ol
& 4 Sl

Fig. 2= 2.39] wWlo2 $43 NCPDAS] A9
A 2ot} 23 ofule] 33} ofule] el we}
3375cm™'el Mold F43lzsk Aebgon HAl of
A7) —C=09 &7} 1693cm o] vehd 7
< ¢ 4 9ok Fig. 3& #31 J A3huks AHEQ
DCPID®] A2 ~# e o)|s Fig. 29} w3} 7
A9 FF9AT F7t o] FH Uk

HZuke 4429 SDCAPY Aoy ~delye
Fig. 4o)4 B e} zro] slpia] A3 23jpo}ul 9
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Fig. 1. L. R. spectrum of N-phenyl-2, 6-dichloroaniline.
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E47) 3387cm™'e) Boln —C=09] &7} 1578cm!
of veid AL EAFY 2Rk 27 ofule)
Fash 4 ) $2AR(111e T 23§55
ol Astelet. 74 A GAHRTEA o 54
§4 3% Table 26] 3 whst ek

AFA =BNCHIORO

101.2706
3 80.9874
H
g 60.70424
‘g
&
5 404211 :
&
20.1379 @
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Wavenumber cm™'
Fig. 2. I. R. spectrum of N—chloroacetyl-N-phenyl-
2, 6-dichloroaniline.
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Fig. 3. L R. spectrum of 1-(2, 6—dichlorophenyl)-2-
indolinone.
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Fig. 4. L. R. spectrum of Sodiumn(2—-(2, 6—dichloro-
phenyl)amino)phenylacetate.

4000 3500 3000 2500 2000 1000 500

1



(22, 6t 2229 d)otuje)dd ot EANIEE Y §

A 417

Table 2. Infrared Absorption Bands of Synthethic Compounds(cm™)

— .
Compound N-H =CH., C=C,, C=0 -C-0 —C-H,;
— —
NPDA 3375 3055 1601 - — —
NCPDA - 3090 1593 1693 - 2959
DCPID - 3059 1612 1732 - 2930
SDCAP 3387 3080
3.6. £48 A |BHAHER| £ 07.38¢l|4 tjAlolnz Fal=gic), 2F YA E 9
A2 Fad Ar|FHAHE A WIS -N-He| 49 dhig Al2d-& Fig. 8|4 B upe}
BHES) 4928 FRAE A9h gonz % o] 51047404 BaAssic

o] oJ#r}. Fig. 5% NPDAS] ¢ad ap7|3gas
E7qld H-3'9 Al1de §6.680) o]0, H-5
9 Al1de 07.030] AFAoR, H-4'9 Alagde
87.200] Ao H-6'9 Alz2de 7.200] o]FA
o2 3ql¥glon, -H-4= § 7.340]4 H-35} H-5

| "

A

Fig. 63 Fig. 7o 4% o979 CH719) 42
o tlgk Alzdo] §4.205 §3.78¢)4] viElyton,
NHe| a0 o3 Azde 25 4354 9eba,
W5 =C-He| $40] gt 2L Fig. 79 A%
s} 245 chemical shift®} $j3% k7 o] E g e

©-\TJ*0
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Fig. 5. '"H-NMR spectrum of N—phenyl-2, 6-dichlor-

oaniline.
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Fig. 6. 'H-NMR spectrum of N—chloroacetyl-N—
phenyl-2, 6—dichloroaniline.
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Fig. 7. 'H-NMR spectrum of 1-(2, 6—dichloro-
phenyl }-2-indolinone.
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Fig. 8. 'H-NMR spectrum of Sodium(2-(2, 6-dichl-
orophenyl)amino) Phenylacetate.
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Table 3. '"H-NMR Chemical Shift of Synthetic Compounds (¢ in p.p.m.)

8
Compound H-3
s, CH, d, H-3' t, H-5’ t, H4’ d, H-6’ d, H-' H-4 H-5 NH
NPDA — 6.68 7.03 7.20 7.20 - 7.34 7.38 10.47
NCPDA 4.20 7.25 7.34 7.37 7.37 — 741 7.51 -
DCPID 3.78 6.41 7.10 7.21 — 7.34 7.38 751 —
SDCAP 3.37 6.22 6.72 6.91 7.03 - 7.05 7.44 10.47
Table 394 M= ule} 2}, Fig. 8& HFuANE k.

ol SDCAP| ®igt 'H-NMR ~#HEZ<ld| ofAgo]
£9] CH,9 47} 63.37¢) Aoz vehyton,
H-3'& 8622014 o|FAoR, H-5& 86.72014 A
FA o2, HA'E 06.916)4 445402, H-6'+= 67.03
A o)FAe zzt #QlEgly, H-4= 67.05904
H-33} H-5+ 67.4404 77 Jehd& galstqict.

3.7. 1 M Z20lE Dl M

FAuESEE g AREAE s BEAGE
7|%0 % 3& A Z2ulE 7 3]E A}E-3lo] chart
speed Imm/min®. W] Table 42} 7Z& & R A3}
2 dor}. FAAxA0Z columng ODS C5(0.4 X
150cm)E AHE-3lge ™ §4¢ 1.5ml/min,
eluent 50% CH,CNeo 2 6}9&1, 7A%7|Z 254nmé|
A stgic}. Table 4¢ 4 B wie} Zo] 1, 2, 334
g 435}3-%<] NDPA, NCPDA, DCPID: 7]& Aok
3 oEgle 1000%9 =90 #AdEHAY, AF
34931359l SDCAPE 99.5% 9 = vehhgich

Table 4. Results of HPLC Analysis

<& 25T,

Compounds | Retention Time(min) | Purity(%)
NPDA 4.765 100.0
NCPDA 3.228 100.0
DCPID 2.428 100.0
SDCAP 2.248 99.5
4. &4 &

Sodium(2-(2, 6-dichlorophenyl)amino) Phenyl-
acetateS 4HA|d] AX Atz 24 dAE FAHE
Al o #4743 oheat 2e ARE A3

1. 1&tA Ullmann ¥kgo 2 2, 6-Dichloroaniline
3} monobromobenzened F7 S Ea)ste] &
A3} N-phenyl-2, 6—dichloroanilined ggow &
#o) uhy e 8] 20~43% AHEaldl wldte] Ak
LAE £ WlgezH F8E 80%7A FA4A

T3, A5A A 33, 1994

2. 2234 chloroacetyl3} ¥h-g-© 2 N-phenyl-2, 6-
dichloroaniline®} chloroacetyl chloride® &%#4 4
w) ZA3}ol| AbgAglo] &4t} N—chloroacetyl-
N-phenyl-2, 6-dichloro aniline®] 488 98%= 3
A5t

3. 324 Fridel-Crafts ¥h-$-©2 N-chloroacetyl-
N-phenyl-2, 6-dichloro aniline® E2X44wjel 1, 2
—dichlorobenzene g A}&-3ted 1-(2, 6-dichloro phen-
yl)-2-indolinone®] $&% 96% = Ao 3}
AE3AE Do

4, 444 claisen F&HF oAz RY dFLE
AF&3}e] 1-(2, 6-dichlorophenyl)-2-indolinone$- 7}
283l Sodium(2-(2, 6-dichlorophenyl) amino)
phenylacetateE 97% 9] &2 d4r}.
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