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Synthesis and Antiinflammatory-analgesic Activity of Monovalent
and Bivalent Aminoantipyrines

Seung Jae Kim, Oh Hyeok Kwon, Sang Chul Jun, Sang Min Park,
Chaeuk Im, and Chul Bu Yim*
Duvision of Medicinal Chemistry, College of Pharmacy, Chung-ang University, Seoul 156-756, Korea

Abstract — Six novel 4-aminoantipyrine derivatives as potential nonsteroidal antiinflammatory and analgesic compounds
were prepared and their antiinflammatory-analgesic activity were compared with antipyrine. Succinyl chloride and Ac ,0
were reacted with glycine, respectively, to give glycine compounds (3-4, 9-10), which were treated with hydroxysuc-
cinimide and dicyclohexyl carbodiimide to yield active esters (5-6, 11-12), and then reacted with 4-aminoantipyrine to pre-
pare 4-aminoantipyrine derivatives (7-8, 13-14). 4-Aminoantipyrine reacted with succinyl chloride and Ac,0, respectively,
to give succinyl bis aminoantipyrine (15) and acetyl aminoantipyrine (16). Compounds (7), (8) and (13) gave comparable

antiinflammatory activity to antipyrine.

Keywords [1 Antipyrine amide, analgesic agents, antiinflammatory agents

ZbE2) A AEH R = FERAFAI7) AdEe) 94 o
G55 Qo fFdelgl 22 FagE w9 A7) S o
ol AERFTAY AL FaAo] Ha FrE I Ut 4-
Aminoentipyrine®] ¥4 ¥ WFFgo] B F, o] 35HES]
TR A& T8 FAES AAAT)0L ga50] B 93k 3%t
B8 2.0 ) s o)foiF kY §H, 27)9) AJe)
24JE- d(pharmacophore)©] spacer® 14 F bivalent ligand®
F27} drug designoll A w9 83 FEjE AAH T 9k
Bivalert ligand 739 k52 F2 @4 v EA|, opioid
agonists-antagonists X choline#lell A1, o] AL IFE=R
bisonium cholinergic agents, ambenonium chlonde, demecarium
bromidz, ethambutol dihydrochloride, hexachlorophene %!
bithionl 5-0] $1th. Portoghese!V5& Oxymorphamine(opioid
agonist 7} B-Naltrexamine(opioid antagonist)S pharmacophore®
3= 3259 bivalent ligand 3}5HE©] - AElHo|w 713t
Arjg-del| AL, DA FgAe] 2Rl FAlell =88 +

FR mtof Wi Fole Aol
(A3h) (2-820-5599 (¥~) 02-815-2199
(E-mail, chaeukim@cau.ac.kr

Q=F 271 pharmacophorer}o]2] spacer’} 233t Aol zH=
o}, entropic factors<l 2517 monovalent ligand=.t}t 7 ﬁ?l
FEEAE R spacerd] £F W Zog} EEAE W
et Aede] lthar Basigich ool Axks Bt $pdt 3
9 NEAS GAF T FR9} BABAS 7L Zho
bivalent ligand 3342 353} 4-aminoantipyrines pharmacophore
& 3= monovalent ligand 338 3% €931 tt. Bivalent
ligand 3}3HE 2] 7%, spanner?] Zo] W gl whE partition
coefficient®} WH3}7} #A7t 57| 31 succinyl”| € spanner

’HE“O}“‘:]' "Mﬁﬁi}%ﬂ] i3t A3 carrageenin S5
Fof gt FFGAES E439 on, FFHYLS writhing &
A &g FP3ct.

ey

Ao A 7(7]

£ A8 AR AldrichAte] A& ARSSISIaL, 71EF &
Aol ot AR AFAES ALREF T} Carrageenin
SigmaAl AE-S /\P%OPMJ_, Tween 80(polyoxythlene sorbitan)
& 4 Junserl AFE AMEBIQIC) g1, $A HES] ®
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150 25 - Ae8 - YA -

AAEole O 71718 AFE3ksith TLCOIA & silica gel
plateMerck 60 F,5)Z AM831%111, UV light 5= iodine vapor
off gJsto] spotE RIS §4542 Gallenhamp MFBE
MBS, IR AHE T} 'HNMR AHE#E Nicolet 5-MX
¢} Hitachi R-60022 27t £33H0.2om, HNMRIA =
tetramethylsilane(TMS)E U1 EFEAE AMESISICH

|

N,N-Succinyl bis(glycine) (3)2] &M —Glycine 2.45 g
(33.00 mmol)yS 1.5M-NaOHE4(22 mle]l %<1 ¥, =& 5°C
o8} pHa= 10-112 X384 succinyl chloride 2.31 g (15.00
mmol)2] acetone8-4(20 miyS 1A7FESQE 7FsbaA] w71t
3087 ¥ wykeley whe-S $HAst & IM-HCIE A2jste] vt
S99 pHE 28 2F3tn 449 AAS Fgolx] A sl
A% w2 1.80 g& Ak

Yield: 52%; mp: 211~213°C; IR(KBr) cm™: 3280, 1700, 1630,
1540; "H-NMR(DMSO-dg) &: 2.39(s, 4H), 3.75(s, 4H).

N,N-Succinyl bis(glycylglycine) (4)2] 4 - Glycylglycine
4.35 g (3.00 mmol)yE A3l SE 37 FUI WHoR
g8l ARA T 4.64 g& BT

Yield: 89%; mp: 246~248°C; IR(KBr) cm™: 3280, 1710, 1660,
1635, 1550; Rf=0.41 (EtOH : EtOAC : H,0 : HOAc=2:2:1:1);
1H-NMR(DMSO-d(S) 8. 2.42(S, 4H), 3.76(s, 4H), 4.14(s, 4H).

N,N-Succinyl bis(4-glycyl aminoantipyrine) (7)< &
M 335 3 0.48 g (2.00 mmol)¥} N-hydroxysuccinimide
(SuOH) 0.49 g (4.24 mmol)< DMF (80 mi)oll £33t &,
dicyclohexyl carbodiimide (DCC) 0.87 g (4.24 mmol)= 7}
St A-2olA 24A17F HES-AlF T BAE dicyclohexylurea
(DCU) A& of7ste] A &, 4-aminoantipyrine 0.89 g
(4.40 mmol)= 7FtaL H2ollA 2443t wRksH WA ZATH
HE-S-A-S ethyl acetate® FE3 ¥, 77|52 EZ AFHsl
Na,SO,E 71x3P4 silica gel column®Z FAlsle] 284 £
T 0.37 g= A3

Yield: 31%; mp: 225~227°C; IR(KBr) cm™: 3320, 1625, 1580,
1440; Rf=0.49 (Acetone : CHCl;=3:7); 1H-NMR(CDCI3) 8: 1.69
(s, 6H), 2.40(s, 4H), 2.48(s, 6H), 3.78(s, 4H), 6.89~7.55(m, 10H).

N,N-Succinyl bis(4-glycylglycyl aminoantipyrine) (8)<]
M —33E 4 138 g (4.00 mmol), SuOH 0.97 g (8.48
mmol), DCC 1.75 g (8.48 mmol) % 4-aminoantipyrine 1.79 g
(8.80 mmolS AE=E 3] 35k 72 AT WHoE AR
2 044 g& A3k

Yield: 16%; mp: 224~226°C; IR(KBr) cm™L: 3320, 1630, 1580,
1450; Rf=0.54 (acetone : CHCl;=3:7); 1H—NMR(CDC13) 8: 1.70
(s, 6H), 2.43(s, 4H), 2.49(s, 6H), 4.03(s, 4H), 4.34(s, 4H),

6.89~7.35(m, 10H).

Acetoglycine (9)2] &4 - Glycine 3.00 g (40.00 mmol) 7}
Ac,0 4.48 g (44.00 mmol)S YEZ 3to] 3}eE 3 A%
o R AT §, Y WS ethanol® A 2
4 B 3.40 g& Ak

Yield: 72%; mp: 192~194°C; IR(KBr) cm™: 3320, 1720, 1630,
1560; *H-NMR(DMSO-dg) &: 2.01(s, SH), 4.23(s, 2H).

Acetoglycyl glycine (10)2] #4 - Glycylglycine 2.64 g
(20.00 mmolyS AHE-3] BHE 97 FU WRIcE AN
B 150 g& Ak

Yield: 43%; mp: 166~168°C; IR(KBr) em™k: 3320, 1720, 1660,
1650; Rf=0.67 (EtOH : EtOAC : H,0 : HOAc=2:2:1:1); 'H-NMR
(DMSO-dg) &: 2.02(s, 3H), 3.79(s, 2H), 4.27(s, 2H).

4-Acetoglycyl aminoantipyrine (13)%] 4 -33&E 9
0.71 g (6.00 mmol), SuOH 0.76 g (6.40 mmol), DCC 132 g
(6.40 mmol) & 4-aminoantipyrine 1.21 g (6.00 mmol)S ¥ &
2 3 s3kE 78 AT e ARG $H 033 ¢S ¢
et

Yield: 18%; mp: 222~224°C; IR(KBr) cm™k: 3320, 1625, 1580,
1540, 1450; Rf=0.51 (EtOH : EtOAC : H,0 : NH;=2:2:1:1); 1H-
NMR(CDCly) & 1.72(s, 3H), 2.11(s, 3H), 2.45(s, 3H), 3.89(s,
2H), 6.95~7.45(m, 5H).

4-Acetoglycylglycyl aminoantipyrine (14)9] B — 3)31&
10 1.04 g (6.00 mmol)yS ARE3}e] 31HE 13 s e
2 A4 2 054 g& I3k

Yield: 24%; mp: 244~246°C; IR(KBr) em™: 3310, 1670, 1630,
1550, 1460; Rf=0.53 (EtOH : EtOAC : H,0O : NH;=3:3:1:1); 1H-
NMR(CDCly) &: 1.73(s, 3H), 2.05(s, 3H), 2.52(s, 3H), 3.84(s,
2H), 4.35(s, 2H), 6.75~7.55(m, 5H).

N,N-Succinyl bis(4-aminoantipyrine) (15)2] £ —4-
Aminoantipyrine 6.70 g (33.00 mmol)& AM&3le] 32 39
£A5 v o g A3 silica gel column® E A5l 23
A BT 098 g& AT

Yield: 27%; mp: 191~193°C; IR(KBr) cm™: 3290, 1680, 1620,
1580, 1460; Rf=0.53 (EtOH : EtOAC : H,O : NH;=2:2:1:1); 1H-
NMR (CDCly) 6: 2.10(s, 6H), 2.51(s, 4H), 3.03(s, 6H), 7.03 ~7.65
(m, 10H).

4-Acetyl aminoantipyrine (16)2] £ — 4-Aminoantipyrine
2.03 g (10.00 mmol) 7} Ac,0 4.48 g (44.00 mmol)& A2l A]
HEEAI &, & o] NAIAA AE JHE ethanols A
At 2343 2 1.05 g& A3tk

Yield: 43%; mp: 184~186°C; IR(KBr) em™L; 3320, 1660, 1635,
1550, 1460; Rf=0.68 (EtOH : EtOAC : H,0 : NH;=2:2:1:1); 1H-
NMR (CDCl,) 6:1.98(s, 3H), 2.11(s, 3H), 3.02(s, 3H), 7.23 ~7.76
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Monovalent £} bivalent aminoantipyrine FEA12] T3} 348 524 151
(m, 5H . d3 3 3
S8 48 B o
Carrageenin 23 AM# — 57 Sprague-Dawley 33 67} Glycine X+ glycylglycineS succinyl chloride 2 =] 2] 3}
(90-135 gy2 o o= o] Winters'22] whiol] wha} 2418l succinyl glycine £54] (3-4)& %= ¥, N-hydroxysuccinimide

S}, 2, 222 3 o) glslo]| 7|GAIZ 1% carrageenin A
g 01 miE FARE 3, 8 FaE A 1R 3
O % plsthysmometerE ARS8t Eg3dch. A} vjzekE
& 10% Tween 80 &4l detslo] 218813111, carrageenin
AL & 212t Aol BTE 100 mgkgs T3ttt

e AH -7 AF 6712(13-18 9 & & £o 7 3y
Koster:s19'¢] wio] wle} 2 & AA9} 2924 100 mgkg
AT F938 30 ¥, 0.7% acetic acid 0.1 mi/10gS 744
FAkekd 108 THE 587 writhing WA 5 S3313c)

B - J384d3= Student's t-tests ISt pate] 0.05 v
Rhlul FAsH 0% Foj4dof vt wesigiaL, P<0.059)
P<0.012 33k Yehfiict

o dicyclohexyl carbodiimide ¢} HH8-A]7# A} active esterS}E-E
(5-6)% U1, 4-aminoantipyrine?} HF8315] bivalent ligand 3}
29 glycyl aminoantipyrine =3 (7-8)2 AU
(Scheme 1). IR AFEHA amideFd) 23 carbonyl”] 2]
7% Frar 1650 em™ -2l UelkkE, 'H-NMR AHEY
9] 7% 1.70 ppm ZHoNH CH;9 singlet 3o]a27} WERE,
2.49 ppm Aol NCH,9 singlet ¥o]35 HAFAT, 2.42
ppm ZAoIA succinyl®] Fo|2E ERIF 5= Q. vl=g
HO R Ac,05 AR§31] monovalent ligand 313+ acetoglycyl
aminoantipyrineS- =5 (13-14)2 34J38181ckScheme 2). IR &
HAEZ A amide carbonyl”|S] 733+ o)} 1650 cm -2
oA YRt s, 'HNMR A EHS] 734 2,08 ppm ZH o)A

? ()OJ\/E 2 SuOH
Cl H OH OH —— »
CI/U\/\y( + frl(\n/),, NaoH  HO MN/\H/) DCC
o] H O . o 4 O
1 (=1 3 (=1
2 (n=2 4 (n=2
N0
o H 0 ;f o H 0 H
I = ' I
suok M I~ yosu —r e
| 1 )
o) H (o] o N'N‘ 0 H (o] [e) N.N\
5 (=1 7 (=1
6 (n=2 8 (=2
Schem:= 1 - Synthesis of succinyl aminoantipyrines.
[0} o] o]
H OH — OH
)J\O/U\ + f'}'% - /U\GNAH/X
hooo hooo
1 =1 9 (=1
2 (n=2 10 =2
SuOH /[Oké ? ’|1
—_— OSu —— e N
. N/\[ﬁ N )J\eN/ﬁﬁ/ r(
n n
b oL L
1 w=1 13 (=1 @
12 (n=2 14 (=2

Scheme 2. Synthesis of 4-acetoglycyl aminoantipyrines.
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152 A - A0 A R - A - gEY
N
(0]
HN o \N/_ 0 H
N + Cl ~
S s S A e
o H 0 o P
15
|
"= O
o] N/N\ + /U\O)J\ —_— o OA\N/N\
16
Scheme 3 - Synthesis of aminoantipyrine derivatives.
Table I - Effect of the synthesized compounds on carrageenin-induced paw edema in rats.
N
~ £\ (0]
| S N
~ /@J\/N N
A I e =
H ' n
o H (0] (o) /N\
N
Swelling percentage (%)®
Group n
lhr 2hr 3hr 4hr Shr
15 0 24.00 £ 3.12** 44.98 * 10.17 49.79 *+ 9.84 56.33 + 5.89 64.94 + 6.94
7 1 17.70 * 2.83** 4498 £ 2.90 50.53 = 5.43* 47.27 £ 9.78* 37.67 = 8.55
8 2 14.17 £ 2.00** 35.60 = 6.20** 53.23 = 5.19 46.15 £ 5.50** 45,58 + 3.81
Control 3755 * 1.38 4845 *+ 3.38 70.77 £ 7.19 74.30 £ 6.07 7427 £ 845
Antipyrine 19.28 *+ 2.86** 3240 = 7.07 48.45 * 10.18 53.10 £ 10.09 47.58 * 10.49

Compounds were administered orally 100 mg/kg.
The number of animals in each group was 6.

JEach value represents the mean=S.E. of the number of experiments.

*P<0.05, **P<0.01, significantly different from control.

acetyl”19] CH, singlet ¥o]=7} viebsky, 2.48 ppm THiellA
NCH;®] singlet FJo|3E 2511, 3.87 ppm T4 glycyl
719] CH, FolZE 1% = U3}, 4-Aminoantipyrines 7}
Z} succinyl chloride % Ac,08} WH§-3+] N,N-succinyl bis(4-
aminoantipyrine) (15)¢} 4-acetyl aminoantipyrine (16)2 %43

313 tHScheme 3).

8 B - I IFE 6F (7-8, 13-16)°] izt ZZ}
100 mg/kg 8222 carrageenin 5P S AAISHATH Table
L I). 33+E 7, 8 & 132 carrageenin 591 & 1, 4, 5 Al
7}7} 52.9%(P<0.01), 36.4%([P<0.05), 49.3% 9} 62.3%([P<0.01),
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Table II - Effect of the synthesized compounds on carrageenin-induced paw edema in rats.

T
N
)J\éN/\[ﬁ/ \f(
) n
H @] o) N/N\

Swelling percentage (%)

Group n
lhr 2hr 3hr 4hr 5hr
15 0 30.87 = 4.92 47.15 *+ 3.89 66.00 £ 2.56 64.33 £ 3.92 63.67 £ 3.45
13 1 17.05 = 6.11** 41.75 £ 11.58 4945 £ 1057 50.33 £ 7.98%* 44,09 £ 7.71*
14 2 30.16 + 4.83 48.13 = 6.25 61.63 = 10.78 73.55 £ 9.79 72.83 £ 7.37
Control 37.55 = 1.38 48.45 * 3.38 70.77 £ 7.19 74.30 * 6.07 74.27 = 8.45
Aatipyrine 19.28 £ 2.86** 32.40 £ 7.07 48.45 = 10.18 53.10 = 10.09 47.58 £ 10.49

Compounds were administered orally 100 mg/kg.
The number of animals in each group was 6.

¥Eact value represents the mean*S.E. of the number of experiments.

*P<) 05, **P<0.01, significantly different from control.

Table III - Effect of the synthesized compounds on acetic acid-
induced writhing syndrome in mice

[ AN
/
N o
\'\\‘/ ;;O o |I_| o )
— |
s N
/ \N</U\/ MN N
S (D
o H (o] [e} N/N\

S

Table IV - Effect of the synthesized compounds on acetic acid-
induced writhing syndrome in mice

i
N
| n

Grou R No. of writhing” Inhibition
P (times/5 min) rate (%)
- rou R No. of writhing” Inhibition 16 0 7.3 £ 43% 63.5
~roup (times/5 min) rate (%) 13 1 100 + 3.6% 50.0
15 0 113 + 2.6* ° 435 14 2 122 £ 3.0* 39.0
7 1 14.0 + 3.0 30.0 Control 200+ 14 -
8 2 9.0 £ 3.4* 55.0 Antipyrine 5.8 £ 1.8 71.0
Control 200 = 14 - The number of animals in each group was 6.
Antipyrine 5.8 & 1.8%* 71.0 YEach value represents the mean=*S.E. of the number of

The namber of animals in each group was 6.

YEact value represents the mean+S.E. of the number of
exper ments.

*P<1) 05, **P<0.01, significantly different from control.

37.9% (P<0.01), 382% L 54.6%(P<0.01), 32.0%(P<0.01),
40.6% (P<0.05)2] HF &8-S HoJFo] t= ¢HEQ) antipyrine
B} =8 & 84E BoiFEglont 2, 3AlA ] HEd
A< ek} ol W2 8 84S Bt} v
Al §HY ES dixokErn ot K3 a2 YERL
o}, o 2 gelA th3eFE<] antipyrine 100 mghkg 5o F
carrageenin®o] % 1, 2, 3, 4, 5A|7kell 742} 48.79%(P<0.01),
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experiments.
*P<0.05, **P<0.01, significantly different from control.

33.1%, 31.5%, 28.5%, 35.9%2] ¥% JAE&S HoFdr)
HEFE2 - Acetic acidE 573 Fo981] F2¥ writhings
Zdoll T3t FAIBHE 65(7-8, 13-16)2) IEFT} AL A
SR TH(Table 101, IV). 33HE 83 (16)= 47 55.0%% 63.5%
9] writhing A E7E UEblo] iz 2HE<] antipyrined]] &
Agk FaHE BolFont, 3R 7, 13, 14, 155 30.0%,
50.0%, 39.0%, 43.5%2] writhing A &= ViEhfo] tizekE
B} ogk AFEHE BogFrh tl22-EQl antipyrine ]
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writhing ¢}Al& 3= 71.0%°1%th
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Succinyl chloride®} Ac,0F glycine®} WHg-31] glycine+%
A2 "HE 11, N-hydroxysuccinimide?} dicyclohexyl carbodiimide
°07 A2J5l¢] active esterdiZHE-S- J F, 4-aminoantipyrine
- 7} %1337 antipyrine®] amideS}¥E 652 L3I A4
3}3HE2] carrageenin F7E0l tigh AN SE 7, 8,
132 antipyrine®t} 953 fA1e FHEAE BAFIS
U e SRS W2 398 eI Zsade] of
g AdelA sigkE 8% 162 tix: 9FE%] antipyrineol] 23t
AFaHRE BoiFgoy, thE EEL antipyrine T =2
AXFE Jehfigic)h. Uk o 2 bivalent ligand 315HE(7-8,
15)0] 3348 A monovalent ligand 3% (13-14, 16)2}
ok7}t $99=81%3 31, pharmacophore?] antipyrineX.t} @}t 943
At Ak FE8/de eRiglt
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