oFeH3| A A267 A 435 189~196(1982)
Yakhak Hoeji, Vol. 26,

Piperine FMMo| &5 2 FIRMEVERN RS WD

3, 4-Methylenedioxycinnamic Acid H&

WP - R - FES - SEIE - BEEY - 2REF
R XY BB AR - A& RBR LR/
(Received April 6, 1982)

Joong Ki Rim, Dong Ung Lee, Jin Young Lee, Youn Sun Kim,
Won Sick Woo* and Eun Bang Lee*

College of Pharmacy, Sung Kyun Kwan University, Suwon 170 and
*Natural Products Research Institute, Seoul National University, Secul 110, Korea

Syntheses and Central Nervous Depressant Activity of Piperine Derivatives(l)

3, 4-methylenedioxycinnamic Acid Derivatives

Abstract—Piperine was reported to have a potential central nervous system (CNS) depressant activity
in mice. In order to search a more active and less toxic compound than piperine and to elucidate the
active group of piperine, the aromatic amides (10 compeunds) and aromatic esters (10 cempounds) of
3, 4-methylenedioxycinnamic acid were synthesized and evaluated on CNS depressant activity in com-
parison with piperine. The pharmacological tests conducted are as follows; (1) Acute toxicity, (2) Anta-
gonism against strychnine induced conduced convulsion, (4) Antagonism against maximal electroshock
seizure, (5) Rotarod test, (6) Potentiation of hexcbarbital sleeping time. It was observed that 3, 4-
methylendioxycinanamic acid derivatives were less toxic than piperine, and showed no significant CNS
depressant activities. These facts indicate that the piperoyl group might be concerned with the phar-
macological activity of piperine.
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o] 9188 #isslg . & piperine- pentetrazole @ strychnineo 2 <13} 7 wio} o) at HEigE
Mol st 53] FHPtiRfEH-S 8Eme phenytoine] 1} chlormezanonex b - 7 o) v
). =3} piperineo] hexobarbitale] 4w A 7}& 78] Z3A7 ke AT HES9 o
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= oub ot 5 sleleg o] N-(5-(3, 4/~ methylenedioxyphenyl)-1-oxo-2, 4-pentadienyl] pipe-
ridine o 2 4] o] A 4 gl YEPHIE} = 3, 4-methylenedioxyphenyl %, 2, 4-pentadienoyld: =
piperidine, ®i o] & FFMel WHdEE QA & Ut

FEEL RN R R EMBEETEY sl piperoyl#L 7t GEELEME O] lERo g7
AES T F Aol piperinex vt Fffho] A3 H Lo 2t sheEg F7elr] $)8hed, piperineg)
3, 4-methylenedioxyphenyl s |28l o2 B 3,4-methylenedioxycinnamic acide] aromatic
amide 10%8 Y aromatic ester 1045< 7} TS 29 (Scheme 1) o] &o) rlEiEmd /58
& piperine®} w3 7 g 39 x},

OO

):j Cly 0 ~- 0t
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piperonal 3,4-methylenedioxy

cinnamic acid

__Aromatic amines* N <O©/\/CONHR
0

Aromatic phenolg# R <Oj:<>j/\/ COOoR’
0

Scheme I—Synthetic process of 3, 4-methylenedioxy cinnamic acid amides and esters.

3, 4—methylenediox3
cinnamoyl chloride

* A-1: 4-acetaminoaniline, A-2: 4-nitroaniline, A-3: p-toluidine, A-4: 4-amino-
benzoic acid, A-5: 2-ethoxy-4-aminomonoethyl benzamide, A-6: nicotinamide, A-
7:4-anisidine, A-8: 4-aminobenzoic acid methylester, A-9:2-amincbenzoic acid
ethylester

** P-1: 4-acetaminophenol, P-2: 4-nitrophenol, P-3: m- xylenol, P-4: 2-hydroxy-
benzoic acid, P-5: 2-hydroxybenzoic acid methylester, P-6: 3- aminophenol, P-7:
l-naphthalenol, P-8: 3-dimethylaminophenol, P-9: benzyl alcohol, P-10: thymol
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S X BH#E—Piperine->- Sigma Co#ll, strychnine nitratel= Shionogi 5, hexobarbital -
Teigoku #15, Piperonal 3 ] Bho] wb-§ A o2 Tokyo Kasei #i= 4] 2% 444052 Ap8-3lg o
#] Sodium carboxymethyl cellulose:= 0.9% NaClgefo] @etAA 0.5% LM o5 3193 hexo-
barbital-Na-¢- hexobarbital & o] ] 4] Nagdo 2 wlEo] 0.9% NaCle] 23147 ALgsly o
o, 2 9 A8 9 Aokl mE (.59 CMCE-do] 53] #et w== g3 A A},

REBEBY LT )4 T4 2704 4%eq 494 #Ao A&" AF 2042g9) dd%
Uitk moused Algaho] 22:02°Ce] ST ol A] Afsgon, ARF EREAH 2 2 253
a3 ok

3-4-methylenedioxycinnamamides (I~X)2| & g—Scheme I9] A-1~A-10 = 0.006M-&
K pyridinee] £-3] A7) 57 ol 7)o Grewe o el sl AKE 3, 4-methylenedioxy-
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cinnamoyl chloride 0.009M-& Y ZA71w A 748k ob2 Kig kel A 247 REA7 = ueE
Y243 kK 30mle] mubsbd A st d-HClo 2 Al 7] ohg o 7tz 10%-Na,COo; &-¢
o2 AT F MeOH == Acetoneo 2 A 72 A s+ o},

3,4-methylenedioxy-4’-acetaminocinnamanilide®| & pk—4-Acetaminoaniline 0.9g (0. 006
M) Bi/k pyridine 20mle]l g3 A]7] 2 o} 7] o] Grewed'? W oz HE3I 3, 4-methylene dioxy-
cinnamoyl chloride 1.89g (0.009M) & WY ZHA 7w A4 718 of2 KIE ko] A 24 2F subeleiA] ut
SA F WAAg Z, Jkok 300mlell mubstwl A jpstel 1.0% HClz F3A3 b o etz
10% Na,CO; 298 oz A z3le] acetoneo @ FHERIY m.p. 238~239°Ce] 3, 4-methylene
dioxyphenyl-4/-acetamino-cinnamanilide ([) 1.54g (yield 7995)¢ <iglth.

3, 4-methylenedioxycinnamic acid esters (XI~XX)2| &p—Scheme I¢| P-1~P-10 =+
0.006M-% Fi/K pyridine 10mle] &8 Al 7] 52 I~X3 FHl—gF Wil o2 FA st ch

3, 4-methylendioxyphenyl-4/-acetaminocinnamate2| & g —4-Acetamimophenol 0. 91g0. 006
M)<e fok pyridine 10mlo] £-3] A7) 5 Grewe3'22) whwle]l wle} &BLEE 3, 4-methylenedioxy- °
cinnamoy! chloride 1.89g(0.009M) ¢ ¥ AA71= 4 ng & KiFkelA 247 KEANNZ K
e WAAT F koK 300mlel] mubstd A jmstz d-HClz oAzl obg o 4 shed 10%-
Na,CO; &ef o 2 A& & t}& methanol® AAA st mp 201~202°Ce] 3, 4-methylenedioxy-
4’-acetaminocinnamate (XI) 1.68g (yield 86%5)% <19l ch,

fEEEHR 6722 moused 1Fpo 2 sl 4417 EAAZ FHel 2 H¥E 2g/ke, 3g/ke
& 22 A FAAg F 724 k7t A ¢ moused) FEUHE AASHY oL

i pentetrazole WE/ERFEE—107t2] o] mousel- 1#fo 2 3lo] piperine 200mg/kg 2 = 3
’x“}f 400mg/kge 2T Folsta, 147k Fof L%%T“ﬁ‘iH FMCHE S 9l 2 7] = pentetrazole

2 Swinyard5 9] W] ule)l 85mg/kgd RTHAN § 14259 MIAMER §5& 23889
D}. olw AEe] sxolA A&E = MRMEESE dozl Aoz RAIAT

#strychnine TEVERSEH 0 vlo s 93 BEES A3 S18to] =]1A piperines] EDs,
% Azage.

gulel o] moused 1ffe 2 dhol piperine 7} 10mg/kg, 300mg/kg, 100mg/kg, 300mg/kgs 47
Moz el AT Fodstzm, 1A Fol FMEBEARIEA REMHESEE ded|+ strychnine
nitrate S Arakis2] W] wlel 1.5mg/kgd RFHHZ FAF A F5E 30859 moused]
WM E 4% %, Probitgi o2 EDg % AZ&stgth. ololA 2b 345§ piperine EDg 2l oF 2
Wl ake Eodebs $19 FYg w0 strychnine A= A4 &54E HAEd .

HREERERARE 10728 mouse’ 170 23lo] piperine 9 7 33HE 1. 300mg/kge 7
7 2o stz 147t 3o Woodbury and Davenport wi?¥e] w2} 50mA, 60cyclee) Bifis B
& E3lo] mouses] F ol 0.2&7 BBt MEMMBRAEES 55 RAEGch o9
mouse?] 3icha] el BEhel 7w sl 90 o) e Aug Yo7 ¢ W E electroshocke] 9% 3EE
PROpEYE o 2 BA S

R EtF B — Dunham and Miya wh ™o whzb 27 deme] [lfgEo] 138 1084 8lx%
2 AAE e Agstgch ol HiHel A 1% ol oA ¥ ArlE moused wE F
ehje] 33 w2 FH& A7 o, 2 107kl & 18 o2 o] piperine 90mg/kg 2 7+ FHTE
200mg/kge AT Folshz 147 Fol rotarod testd AAste] 148 ool HolAl& mouseF &

™ N,
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FAstg . AF e 23 g At FHEE dstgd

RIERIFREB 3 vas % BHHEES A3 Hdld 1A Jz2T-9 F4HA7
%7}Al )& piperine?] HijES A&t ot

10v}2] o] mouseB 1Efo 2 &lo] piperine 7} 7mg/kg, 15mg/kg, 30mg/kg, 100mg/kge 7
o138 ¥, 142k 3ol hexobarbital—Na 50mg/kgg BREREHSIZ 2 £ F431d o
279 FHAZE 28] F7A 7l piperined] FupBS £/ H ik (least-square method) 02 4
35tk olelAM Z 3 3E-& piperine -fEzke] oF 2w F& 1 67l mouseo] FAd F,
olgt T4 Wy og FHALE FAsA . ol# EMKS7 ke 9 2ie [EiEY «71R
9] 77+e S Aoz gt

o

2uf

XREBR &R

3,4-methyldioxycinnamic acid amide 2! ester2| &p—o1 % {h&®He 45, mp, Y4
A 5L Table I, IIo] #4351 o}

St BB S OB piperinee] LDg= 1636.8mg/kgo 2 B.ww ul 9loo? olo] Z3to
% 8432 2g/kg, 3g/kge A7 FoI 4 amidesol A IvhelE HIEHA pgres] esterso] A&
XIshg-gatol 2g/kgoll 4] avtelsl, 3g/kgel e E% HAHAZ velx 3¢ de HgE
FKIes A @sgkeh. E ARE A 2 AR &ARE Table IIo) 3 459

#i pentetrazole B {EREER— X 0B pipeined] EDy= 211.5mg/kgo = ®3H wul 9
©m? piperine 200mg/kg, 7+ 313 400mg/kg o] A piperineo] 55.6%2 A® <A TIHE
32l ubwl amides @ estersel /& #3 C~22.29%9 AW oA ZF}E behget

i strychnine E&{FRAFE—piperined] 48 Z-7}lo] ulE strychnine 33 &) F sl Table
Vol EAs|9lvh. o714 piperine®] ED;d= 73.8mg/kgo 2 A=l on] o] L] 4l piperine
o] 50%¢ A A &FE vebllEdl v3) amides P esterso] A& 3£3] =z oF 2¥] el 150mg
/kgel A 0~25%2] 748 oA E#E el glch

FERESEARE— R N B piperine®] EDgd 1300mg/kg o] 205 msy uf glou
piperine ¥ 7} 3¢ & 1300mg/kgs Fo A BF electroshockol & 7 ® o4 Zsl g A
o2 vebstioh

R PI SRV I BRER —IS D BRLEY piperineo) EDg: 89.1mg/kgo @ 2w u} 9.0m? piperine
£ 90mg/kg Fo A 50%9 T+ olst B_-‘)re el o vle] amides @ estersol A= k3] -
ok 2wl 2kql 200mg/kgoll A 0~10959] E%ol%k FHAE vrhy ok

{&0E W35 /F 5B —piperines] &3 *0—7}011 v} hexobarbital {#iRHIEHEE Table VIo] ¥4
APk A7 B FEAE 29 FHAE piperined] §EZFES 18.0mg/kgo . A1E
Hgorl o Sl 4l piperinee] 10099 £ F7h EE hehyiel v A4 HFES 2 o
2vf ¥4l 30mg/kg Foi 4| amideso]l A= —9.3~25.6%9] FH Frb AHE, esterso] A= —22. 1
~19.3%°] 3 St A#4E vepl gl

4

EREIRS
3, 4-methylenedioxycinnamic acid®] W3 amide 2 esters AR sl=w o]A 3, 4-methy-

lenedioxycinnamic acid9] alkyl ester(methyl =& ethyl eter) & 7219 amide¥f1} phenol¥ge] n
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BRFEA71e w4 3 3, 4-methylenedioxycinnamoyl chlorides- 7+2+9] amide$ff =+ phenolifio]
FHEAAE 5ol Slot KA AL 250 AT el P oA

w29 ARL BE T benzenerfol A 147t #FA 7= o] dubF el ¥
benzeneo| o} acctone AENE B$Lrh pyridineriol 4 247 AL A BEARE A5
Egko] ¢ FFEPgoernE u2 42 pyridined A}&3tgrh. ¥4 2 dimethylformamideZ-
AR BFele wge] UF AEsA AP AP AR Fokvh g3E VI
X, XV&¢| alkylationf% methyl iodider} ethyl iodideE A}&F & A% A 7lo] Az £E8
o] Azdgormz alkyyb#lz A= dimethyl sulfater} diethyl sulfated A}-g&gicl. o]glzto]
st AEE 3EE 20F9 okl F-§-& piperinesd} vlw FESF X A 198 A4S piperine
of wle) ol AAsA <kelv] 18 ATl piperinest v g FhES v glich =S 1
pentetrazole 2 # strychnine FEEF{ER]-S piperined] u)d] &7 A9 g+ Aoz Vet 71
BRI FH 2 piperined] LDgeoll 7}71-§ &0l A piperines} npd7bA 2 a7 glglow HiA
SRARIEA B EERIEIRIEA A 9lol 4] = piperinee] vls] &ssb A9 glE Aoz Bmstch A
A 20880 SFER AFFEER e S A4S B9l 3FEo] A2 piperined] Y
T FFAAAES v B A4S AY AF T F A+

X ®

B, S, &405, hEEEIE 8 115 (1977).

W.S. Woo, E.B. Lee and K.H. Shin, Arch. Pharm. Res., 2, 121(1979).

REPL, FER, BEM, TEE, SEBEH, 10 69(1979).

Kretzschmar and Meyer, Arch. Int. Pharmacodyn. Ther., 177, 261(1969).

W.S. Spector, in Hand book of Toxicology, vol 1, p.30.

O.P. Gupta, C.K. Atal and K.N. Atal, Phytochemistry, 11, 2646(1972).

. C.P. Dutta., L.P.K. Ray, A. Chatterjee and D.N. Roy, Phytochemistry, 11, 2891(1972).
R. Hinsel and A. Leushke, Phytochemistry, 18, 1323(1976).

J. Singh, D.D. Santani and K.L. Dhar, Phytockemistry, 15, 2018(1976).

B.L. Sodengam, S.F. Kimbu and J.D. Connolly, Phytochemistry, 1121(1978).

. O.P. Gupta, S.C. Gupta, K.L. Dhar and C.K. Atal, Phytochemistry, 17, 601(1978).
I. Borup Grochtmann, Ph. D. Thesis, Ludwig-Maximilians Universitat (1978).

. A.M.P. De Diaz and O.R. Gottlieb, Planta Med., 35, 190(1979).

. L. Rugheimer, Ber., 15, 1800(1882).

. Newman, Chem. Products, 16, 379(1953).

. Normant and Feugeas, Compt. Rent., 258, 2846(1964).

E. Martin et al., Contrib. Boyce, Thompson Int., 13, 433(1945).

. R. Grewe, W. Freist and H. Neumann, Ber., 103, 3752(1970).

. O. Erwin and O. Liidemann, Ber., 57, 214(1924).

. 0. Erwin and F. Eichler, Ber., 55 2653(1922).

. Grewe, Freist and Neumann, Ber., 103, 3766(1970).

. E.A. Swinyard, W.C. Brown and L.S. Goodman, J. Pharmacol. Exptl. Ther.‘ 166, 319(1932).
. Y. Araki and S. Ueki, Japan J. Pharmacol., 22, 447(1972).

. L.A. Woodbury and V.D. Davenport, Arck. Int. Pharmacodyn., 92, 97(1952).

. N.W. Dunham and T.S. Miya, J.Am. Pharm. Ass. (Sci. Ed.), 46, 208(1957).

0 N D Tk oo

P T S e T S e e el
%ﬁ%ﬁ»—no&om_\lmmnwg\a)—npp

J. Pharm. Soc. Korea



