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ABSTRACT

In the present study, Dicarboxylic acid bis (4-atamninophenyl) ester (AP1-AP4) and (4-acetylamireoyixy)
acetic acid (AP-5) have been synthesized by thetiozaof acetaminophen with dicarboxylic acid cldi@s and
chloroacetic acid, respectively. The esterificatioh (4-acetylaminophenoxy) acetic acid with diffeér@lcohols
yielded rest of the compounds (AP6-AP13). The dharization of the compounds was done by'HRRNMR and
elemental analysis. All the synthesized compounei® wcreened in vivo for analgesic, antipyretic aanati-
inflammatory activities. Appreciable activities warsbserved for many compounds.
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INTRODUCTION

Despite the large efforts expanded in past expiottire “coal tar analgesic” it was found that acétenphen is the
only derivative that has analgesic, antipyretieeffwith little or no anti-inflammatory activity [1Lack of anti-

inflammatory activity of acetaminophen providesoam to synthesize new analogues. Moreover, ouy stulblies
on aniline derivatives (acetaminophen is also alnarderivative) have shown significant analgesiatipyretic and
anti-inflammatory activity [5], [7]. The already stiovered aniline derivatives like acetanilide, agghophen,
phenacetin, anisidine, phenitidine, pertonal etere also having powerful analgesic and antipyreffect. But
because of serious toxicities these are no longerse except acetaminophen [1]. Therefore, auttiecsded to
undertake the synthesis of carboxylic acid densti of acetaminophen for analgesic, antipyretic ant-

inflammatory activity.

MATERIALS AND METHODS

Melting points of all the synthesized compoundsemgetermined using open capillary tube and wereweacted.
IR data were recorded using KBr disks on Perkin éliR-IX FTIR spectrophotometer and NMR spectra on
Bruker Avance-Il 400 spectometer. Elemental analysere carried out on Carlo Erba 1106 CHN analyZeble
1). Dicarboxylic acid chlorides were obtained bwatng appropriate dicarboxylic acids with thiorylloride in
accordance with procedure reported in the liteeaf8}.
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Chemistry

Dicarboxylic acid bis- (4-acetylaminophenyl) ester:

To a solution of acetaminophen (0.02 Mol) in acetang]yl chloride (0.01Mol) was added and refluxed 283 hr.
The compound Bis- (4-acetylaminophenyl) oxalic géié-1) so prepared was filtered and recrystallisichilarly,
compoundBis- (4-acetylaminophenyl) malonic acid ester (ARRis- (4-acetylaminophenyl) succinic acid ester
(AP-3), Bis- (4-acetylaminophenyl) glutaric acidRAt) were synthesized using appropriate dicarboxadid [3].

Bis- (4-acetylaminophenoxy) acetic acid:

To a solution of acetaminophen (0.025 Mol) in (2 Mol) sodium hydroxide, added 0.02M of chloroacet€id.
Loosely stoppered, round bottom flask (RBF) wastduban water bath for an hour. After cooling ditlitdhe
content with 10 ml of water and acidified with HJlhe content was now extracted with 30 ml ethershiéd the
etheareal extract with 10 ml water, dry with maguassulphate. Distil off the ether on a rotatorypurator. The
compound Bis- (4-acetylaminophenoxy) acetic aciB# so prepared was collected and recrystallidgd [

Bis- (4-acetylaminophenoxy) acetic acid esters:

0.02 Mol of the synthesized compound Bis- (4-aeehjhophenoxy) acetic acid was taken and to thisntfi

chloride (0.06 Mol) was added. The content wasuxeftl for 2-3 hr using guard tube charged with antwsl

calcium chloride. Excess of thionyl chloride wastitlied off. The resultant acid chloride derivatiwas reacted with
excess of different alcohols for 3-4 hours. Thédsséparated was filtered and recrystallized [6].

IR (KBr v cm™) and*H NMR (DMSO, & ppm)

Bis- (4-acetylaminophenyl) oxalic acid ester

IR (KBr), v cm™ 3324.5 (N-substituted amide, N-4tr), 3158.6 (Aromatic, C-Htr), 1877.5-1851.9 (Ester, C=0
str.), 1656.4-1441.8 (Aromatiqg—C str), 1370.0-1107.5 (Ester, C-€r), 857.0-603.4 (Aromatic, C-def).

'H NMR (ppm): 7.91 (2H,s, -NHCO-); 7.62-7.05 (8Hg, CH, Ar-H); 1.85 (6Hs, methyl).

Bis- (4-acetylaminophenyl)-malonic acid ester
IR (KBr), v (cm™): 3367.3 (N-substituted amide, N4tr), 3059.1 (Aromatic, C-+tr), 1668.9-1449.4 (Aromatic,
C==C str), 1370.0-1347.0 (Methyl, C-Hef), 1227.8-1195.1 (Ester, C-O str), 870.5-811.8 &hntic, C-Hdef.

'H NMR (ppm): 7.90 (2H,s, -NHCO-), 7.61-7.05 (8Hd, CH, Ar-H), 1.85 (6H.s, Alkyl), 3.15 (2H,s, -CH,-
COOR).

(4-Acetylaminophenoxy) acetic acid
IR (KBr), v cm™ 3325.8 (Aromatic C-Hbtr), 3160.8 (N-substituted amide, N-4ir), 1655.8-1440.9 (Aromatic,
C—C str), 1369.6-1325.8 and 1170.7-1013.8 (Alkyl aryl etl@&O str), 1258.5-1226.0 (Saturated aliphatic acid,

C-Ostr or O-Hdef), 856.1-807.6 (Aromatic, C-Hdef).

'H NMR (ppm): 10.78 (1H,s, -COOH), 7.90 (1s, -CONH or —-COOH), 7.53-6.75 (4H, Ar-H), 4.67 (2H,s, -
CH,-COOR), 1.85 (3Hs, CH;-CONH-).

(4-Acetylaminophenoxy) acetic acid methyl ester
IR (KBr), cm ™ 3627.7 (N-substituted amide, N-str), 3254.2 (Aromatic, C-Hbtr), 1721.9 (esters, C=6tr),
1611.2-1454.7 (Aromaticc=—¢ str), 1353.3 (Ethyl, C-Hlef), 1274.3-1055.9 (Alkyl aryl ether, C-&ir), 962.1-

602.1 (Aromatic, OOP, C-def).

'H NMR  (ppm): 7.91 (1H,s, -CONH-), 7.53-6.75 (4Hgd, Ar-H), 4.71 (2H,s, -CH,-COOR), 3.36(3Hs, -
COOCH), 1.85 (3H.5, CHy-CONH-).

(4-Acetylaminophenoxy) acetic acid isopropyl ester
IR (KBr), cm™: 3627.7 (N-substituted amide, N-str), 3254.2 (Aromatic, C-str), 1721.9 (esters, C=6tr),
1611.2-1454.7 (Aromaticc—C str), 1353.3 (Ethyl, C-Hlef), 1274.3-1055.9 (Alkyl aryl ether, C-&ir), 962.1-

602.1 (Aromatic, OOP, C-def).
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'H NMR  (ppm): 7.94 (1H, s, -CONH-), 7.53-6.75 (4H, Ar-H), 4.90 (2H,s, -OCH,-), 4.31(1H,m, CH-
isopropyl), 2.02 (3Hs, -COCH), 1.35 (6H,d, CHs- isopropyl)
Scheme-1

CHSCONH@OH + CloC— (CHn—COCl
(Dicarboxylic acid chloride)

. n=0,1, 2,3
Acetaminophen Reflux| 2-3 hr

CHBCONHOO—CO—(CHZ)n—CO —OONHCOCHs

n=0,1, 2,3

AP1=(n=0) =Bis-(4-acetylaminophenyl) oxalic acid ester

AP2=(n=1) =Bis-(4-acetylaminophenyl) malonic acid ester
AP3=(n=2) =Bis-(4-acetylaminophenyl) succinic acid ester
AP4=(n=3) =Bis-(4-acetylaminophenyl) glutaric acid ester

CchONHO— OoH +  CICH,COOH

Chloroacetic acid

Scheme-2

Acetaminophen

Heat for
1 hr and
acidify

CH3CONH@OCHZCOOH

AP5= (4-Acetylaminophenoxy) acetic acid

NaOH

Reflux
2-3 hr

CHacONHO—OCHZCOOR

AP6-AP13 = (4-Acetylaminophenoxy) acetic acid ester

ROH

Where, R is

H,

C
|
AP6 —CH, AP9 —HC\CH AP12 —<|3—CH3

’ 3
AP7 —C,H, AP10 | —CH,CH,CH,CH, | Ap13 —HZC—HC\CH

_CH,
Apg | —CH,CH,CH, | ap11 ~HC

"CH,CH,
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Table 1: Characterization of the Synthesized Compauds (AP1-AP13)

Formula Analyses
Compounds| Yields (% (MW.) C H N O
o (Calculated %) Found 9
CisHieN204 | (66.66, 4.97, 8.64, 19.73)
AP1 4 3243 | 6658, 4.93 8.6119.7
P2 | CisHuN:Os | (67.44, 5.36, 8.28, 18.9)
338.36 | 66.46,5.32. 8.24. 18.87
s o | CaHa:0; | (68.17,5.72,7.95, 18.16)
35238 | 68.13, 568 7.91. 18.12
P4 | CaHsN:O, | (6884, 6.05, 7.65, 17.47)
366.41 | 68.80,6.07,7.63,17.49
CioHuNO; | (5741, 5.30, 6.70, 30.59)
APS 7 209.2( | 57.39.5.32 6.71. 30.
o o CuHeNO; | (59.19, 5.87, 6.27, 28.67)
22323 | 59.21. 584 6.24. 28.68
CiH=NO; | (60.75, 6.37, 5.90, 26.97)
APT 68 237.2¢ | 60.74. 6.33. 5.89. 26.
PE o CisHuNO, | (62.14, 6.82, 5.57, 25.47)
25128 | 62.17,6.81. 555, 25.46
PO o CisHuNO, | (62.14, 6.82, 5.57, 25.47)
25128 | 62.15 6.80. 554, 25.49
CHioNO; | (63.38, 7.22, 5.28, 24.19)
AP10 64 265.31 | 63.35,7.19.5.25, 2411
CHioNO, | (63.38, 7.22, 5.28, 24.19)
AP11 68 265.3. | 63.35,7.2(5.26,24.1
CiHNO; | (63.38, 7.22, 5.28, 24.12)
AP12 63 26531 | 63.33,7.19 521, 2411
CHioNO; | (63.38, 7.22, 5.28, 24.19)
AP13 65 265.31 | 63.37,7.20 5262411

Pharmacology

Analgesic Activity

Analgesic activity was carried out by tail flick thed [2], [8]. Healthy albino mice weighing 20-80vere divided
in to different group of six animals each. The cohgroup received 0.5% w/v carboxymethylcelluld§&MC)
solution; treated group was given, orally, a dos&32 pmol/kg of the compound AP1-AP1Reaction times were
noted at 2 hr and 4 hr interval after the drug astiation. The percentage analgesic activity walsutated by
following formula:

Percentage analgesic activity=-T ,/T;x100

T,=Normal reaction time
T,=Reaction time after treatment.

Table: 2 Analgesic activity of the titte Compounds

Compounds Normal reaction time (sec) Changg ihn reaction time (s::(;) + SEM %zAhnalgesic aitvity4ihSD
Control 2.9+0.13 0.18+0.016 0.23+0.021 7.04+1.45  9180.97
AP-1 2.20+(.0€ 2.440.0¢ 2.05+0.0: 109.10+0.3 | 93.17+2.5***
AP-2 2.35+0.10 2.95+0.04 2.25+0.042 125.57+1{14 7380.19***
AP-3 2.55+0.10 3.0+0.03 2.36+0.03 115.09+2.0  9228B2***
AP-4 2.53+0.08 2.95+0.042 2.3840.04 116.44+1{44 0B#2.16%**
AP-5 2.33+0.08 2.95+0.04 2.25+0.04 126.0+1.58  9614106***
AP-6 2.51+0.07 2.93+0.03 2.36+0.03 116.57+1{74 8£013*=
AP-7 2.43+0.12 3.05+0.05 2.28+0.03 125.0+£1.74  9B19@8**
AP-8 2.48+0.07 3.55+0.09 2.35+0.07 143.04+1/63 ©#1685**
AP-9 2.11+0.06 2.56+0.07 1.96+0.04 121.25+1/99 9833
AP-10 2.31+0.06 3.48+0.070 2.18+0.05 150.48+3|19 .2B#2.03**
AP-11 2.13+0.07 3.11+0.079 2.21+0.08 146.37+£1{79 3.88+1.90
AP-12 3.2+0.07 3.15+0.12 1.98+0.07 151.16+2/44 6H0147
AP-13 2.55+0.10 3.21+0.15 2.05+0.08 126.01+3.7 BO.I5*
Standard (Acetam-inophen) 2.45+0.10 3.10+0.05 230 129.94+1.95 103.4+1.54**

Note: Value of reaction time are mean + SEM, n Sfatistical analysis was done by student’s unphireest [4].
*p <0.05, **p < 0.01, ***p < 0.001, Dose 132 pungk
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Antipyretic Activity

Healthy Wistar rats weighting 150-200 gm were giwa 10 ml/kg of a 20% aqueous suspension oflistati

brewers yeast powder [2] [8]. After 18 hr, animsi®wing an increase in rectal temperature mae th3C were

selected. Control group received 0.5% wi/v carboxiyleellulose solution; treated group received aedof 132

pmol/kg of compound AP1-AP13. Rectal temperaturesewmted by digital thermometer 30 minute befone{p
treated) and at 1 hr, 2 hr and 4 hr after admattistn of the dose.

Table: 3 Antipyretic activity of the titte Compounds

Before drug (°C) After drug (°C)
Compounds -181 0h 1h 2h 4h

Control 37.48+6.24] 38.3:0.04  38.13:0.09  38.08+0[05 37.88+0.3
AP-1 37.49:0.05] 38.45:0.04 38.13+0.03  37.78+0[05 5&0.02"*
AP-2 37.36£0.05] 38.37%0.06  38.12:0.04  37.71%0|05 3BH0.04™
AP-3 3757003 38.44:0.04 38.29+0.03  38.09:0[04 4BH.04™
AP-4 37.35:0.0 | 38.3120.0 | 37.93:0.0 | 37.6820.0 | 37.29%0.05"
AP-5 3721300 | 38.92:0.0 | 37.65:0.0 | 37.8+0.0¢ | 37.14%0.03"
AP-6 37.44x0.04] 38.4130.08  38.27+0.04  38.09:0[04 780 04
AP-7 37.35:0.03| 38.22+0.08  37.92+0.04  37.62+0[04 .4B#0.04*
AP-8 37.3310.05] 38.30:0.06  38.030.05  37.74%0[04 .42%0.03"
AP-9 37.40:0.05] 38.3130.06  38.18:0.03  37.94%0[05 68#0.042
AP-10 37.410.05 38.48:0.08  38.29:0.05  38.13%0|067.7 Br0.041"
AP-11 37.33:0.0. | 38.38:0.0 | 38.2730.0 | 38.10:0.0 | 37.74%0.0
AP-12 37.28:0.04] 38.0130.5# 37.81+0.045 37.5130.0637.4130.03
AP-13 37.04+0.06] 37.96:0.08  37.71+0.03 _ 37.58+0/047.4G+0.051*

Standard | 37114005/ 37.96:0.04 37713003 37.38:003 37.18E0*

(Acetaminophen)

Note: Value of reaction time are mean + SEM, n Sfatistical analysis was done by student’s unpgkirest [4].
*p <0.05, *p <0.01, ***p < 0.001
Dose 132 pmol/kg

Table: 4 Anti-inflammatory Activity of the title Compounds

Compounds Change in reaction time (sec)+SEl | % Anti -inflammatory Activity=SD
2h 4h 2h 4h
Control 1.27+0.01 1.31+0.008
AP-1 0.81+0.01 0.86+0.01 35.37+2.21 36.41 + 2¥18*
AP-2 0.83+0.01 0.84+0.02 34.04 +2.91 36.47 + 2*09*
AP-3 0.86+0.02 0.84+0.02 29.04 £3.01 31.58 + 3*54*
AP-4 0.87+0.0: 0.83+0.0: 29.65 + 3.4 33.22 +3.39*
AP-5 0.83+0.03 0.80+0.01 33.21+2.381 37.82 + 3*40*
AP-6 0.84+0.02 0.81+0.02 32.64+3.05 38.12+2.36**
AP-7 0.81+0.0 0.7940.01 31.14+2.84) 34.75+1.27*
AP-8 0.86+0.01 0.84+0.02 29.76+2.35 32.69+3.02*%
AP-9 0.83+0.02 0.85+0.02 28.70+2.40 31.38+1.89
AP-10 0.81+0.0( 0.83+0.0: 30.27+3.5: 35.60+1.88*
AP-11 0.79+0.01 0.82+0.02 34.36+3.42 34.27+2.91
AP-12 0.82+0.0 0.85+0.02 28.69+2.61 32.58+1.75
AP-13 0.81+0.1 0.84+0.02 30.60+3.24 34.46+1.97*
Standard (Acetaminophen) 0.82+0.01 0.83+0.0 28. 043 31.84+1.33*

Note: Value of reaction time are mean + SEM, n Sfatistical analysis was done by student's unphireest [4].
*p <0.05, *p < 0.01, ***p < 0.001
Dose 132 pm/kg

Anti-inflammatory Activity

Anti-inflammatory activity was carried out usingndi paw edema method on albino rat of either sex[B] A
freshly prepared solution of carrageenan (0.1miwA#pwas injected in to the sub-plantar surfacehef right hind
limb of each animal. The control group received®\/v CMC solution; treated group was given, oradlydose of
132pmol/kg of the compound AP1-AP13, respectively 30wume before carrageenan. The volume of each pawv wa
measured by plethysmometer after 2 hr and 4 hrviateof carrageenan injection. The percentage itibib of
edema was calculated by formula:

Percentage inhibition of edema:c-V+/Vx100
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V=Paw volume of control animal
V=Paw volume of treated animals (standard / testpocamd)

RESULTS AND DISCUSSION

The reaction of the acetaminophen with approprieyl chlorides resulted in four compounds AP-1A®-4 as
shown in scheme-l [3]. (4-Acetylaminophenoxy) ace#icid (AP-5) was synthesised by the treatment of
acetaminophen with chloroacetic acid. Reactiorhefdompound AP 5 with different alcohols resultec iseries of
(4-Acetylaminophenoxy) acetic acid esters derivetiize. compounds AP6-AP13 [6]. Examination ofdhalytical
and spectral data of the synthesized compoundiageod agreement with calculated values basedropoged
structures shown in scheme-l and scheme —Il. Thalighed structures of the synthesized compounds wer
confirmed by spectroscopic methods (R, NMR). In IR spectra N-H, C=0, C=C, C=N, N=O stretchingre
observed at expected frequencies. All the syntbdsizompounds were evaluated for time vivo analgesic,
antipyretic and anti-inflammatory activities. Acetimophen was used as standard drug. Evaluatiolneofnalgesic
and antipyretic activity shows that compounds AFA6/are having highly significant, compound AP7, ARB10
moderate and compound AP13 little analgesic anighyetic activity. Other compounds (AP9, AP11, akid12)

are having no significant analgesic and antipyratitdvity (Table 2 and Table 3).

Result of the anti-inflammatory activity revealsathcompound AP5 have highly significant activity ileh
compounds AP1, AP2, AP3, AP4, AP6, AP8, and APltwsld moderate activity. Other compounds were either
having little or no activity (Table 4).

CONCLUSION

From above study it may be concluded that manyh&gited compounds have shown analgesic and art@pyre
activity similar to that of acetaminophen (compouXidl1l-AP6), while their anti-inflammatory activitggmpound
AP5) is more appreciable than the reference deugacetaminophen.
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