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Studies on the Synthesis and Central Nervous Depressant Activities of
Piperine Derivatives (1V)

——Piperine Derivatives with Substituents in Piperidine Residue—

Young Ki Shim, Joong Ki Lim, Eun Bang Lee* and Won Sick Woo*

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

Abstract—In order to search a more active and safer compound, piperine derivatives with substituents
in piperidine residue were synthesized and evaluated on CNS depressant activity. N-Piperoyl-2-methylpiperi-
dine (I) and N-piperoyl-3-methylpiperidine (II) were potent in strychnine-induced convulsion. Compound
I and N-piperoyl-3-hydroxypiperidine (IX) exhibited a potent inhibitory effect againt pentetrazoleinduced
convulsion and a significant prolongation effect of hexobarbital-induced sleeping time. The hydroxy deriva-
tives were more toxic than the methyl derivatives.
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2) S| H  EtNg [#HsA ¥x B v =lee] Be piperoyl chlorideo] digt 2{%&E-&
R A R—EHoz KA Z .

3) 8=7tk : hydroxy piperidine 0, 025molec] hexamethyldisiazane (HMDS) 0.1moleg 73}
o HELAF L 247t nN# BFEE T trimethylchlorsilane (TMCS) 67§ 7Féted 126~127°Cell
A TAZ mE 17AZ N EEAZAT. B oetd KiEel HERHUTE Fdstn FHYY
HMDS%E 80°Cell A jiUBS#e# (25mmHg) 3 o) RS dry WiAlol &3 A7 5 o] el
4=t [EES] piperoylchloride W2l Y-S 8~10°Col A 1A 7ke] AR @hnstaz AA3 Ao
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2l H$2 &F—200ml A7 EelsaFo] E 50mle} of ¥l 50mlE ¥, 1,000rpme} REA #
Bz et galal @ 24 A8 300~600mgg sheta 304:1°Cel A 1417 sbst gt
Millipore filter (0.8) 2 JBE ohg, K7 oulF & Eeste 24 WHS B REHEESE
245t 2 #EFEE Table Iof FR3t g}
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£ Sweeley 599 Jike wdd K, 5 HMDS9} TMCS=z z§3sld REAZ 24 A5
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oyl WEel Aos #HE ok Silylation T#e 4] 2ke) 2] HMDSE F&3bs] $1%8 4Rz
] _ﬁcﬁi%'ﬁ%o} bz Q3 $URE HERT 7 9+ Bh, N-acylation$ 3t 5 nkssic
o RRfEe] 4ou] = B, 53 KKHEES] hydroxypiperidines} 2] &5 o] wafgdke] Ll Fel =t
2} BEEIRIE) 77}13}5;‘—_-‘% wh S0 4¥ES ) A7) ¢ %}e] hydroxypiperidineg- silylation®}x] ¢
i piperoyl chloridez BE# N-acylation& I FE, o 4389 o8 239 FlIRES ddr}
| @okew, Aud R#EHRE 713 O-trimethylsilylether2 & #E H—3 LEHE &
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RBIEIER— Bt 10MEe] )9 ql A (AI~X0 ol wisle]l aadl Atk 2 bR HIHIE
& Mk Miadel vh Table Ilo] Z A3 #HRE gl

1) S5 #: . N-piperoyl-2, 6-dimethylpiperidine (IV), N-piperoyl-3, 5-dimethylpiperidine (V),
N-piperoyl-4-phenylpiperidine (VI), N-piperoyl-4-benzylpiperidine (VII), N-piperoyl-3-hydro-
xymethylpiperidine (VIID 9] 5f& {L&42 LDsol 2,000mg/kg ol o kol vi-f H v
&} N-piperoyl-2-methylpiperidine (I), N-piperoyl-3-methylpiperidine (II), N-piperoyl-4-
methylpiperidine (JID 2] 3% {t&48 LDgol 27 1,095mg/kg, 1,455mg/kg, 1,416mg/kge
2 th& Fkeo]l 73, N-piperoyl-3-hydroxypiperidine (IX) s} N-piperoyl-4-hydroxypiperidine
(X)& 77} 705mg/kg, 70mg/kgo.iz u] o @l (LDso 1636, 6mg/kg)el njelo] vl SEgE Sk 76H:
S Jetdon, 58 it X9 G 108 Aol #tel ek

2) #i pentetrazole FER{EJH 1 L&ty 12 IXi: vp2 10wke] & 5viel o] figigo] Miflsle] o
# 2l (EDgy 2,116mg/kg)? 3 [Fl—JHHiel A pentetrazolef@ffol wlall ol 53k HFARZT Ui
Hith fb&¥2 pentetrazole fEfio] =i b bR 7L wgst7 v A9 @lsict

3 fsEAN FFEEA el el HREE doylr ZER | nld dE SRR
gl A kit LI 7bd smoyste], slslalict o] s80d SuEsi{EME el e, EDs
& W fER, 47 40mg/kg, 37mg/kgeiglich. @A kG HI, 1V, VIIE o) a) 5] BrEigy=)
FA—HEAN A b geel g 4ubel o] fEige] s o] [Hl— MEES] KR FEPUEAS el
28 et vV, VI VIL IX, X& w9 8etelg 1~3vhe] mhe] fEHEe] Hifls] o] HumiEs(
Mol ot & HEEE 3533

4) i BHR EEER Aaw L HeA, we2 1078l F A2 20, 3ebe o) o] Mg
se] 333 HEHERS ez, WeA ey HI~XE WRYGE a3 b2 i
BIEM f3

5) Rotarod¥& : L& X-& 30mg/kge] A wh-$-22 1072l 5 50he] 71 [HigEl A &
gete] oo Arct 24 B RfEAE debds velA ey I~MIXE nkes 10vE F
I~zobel st 2etebel W5 GBIl W% ohelgieh.

6) WENEEE(EA © Sod. hexobarbitaluh-g #rEigt ¥FEREe] AR 14. 742 45501 3o
s gl 18mg/kgs 4l BEE BEE 41.73-3.545 02 183.7%9] MEHRERE ERBEES VY
t}. ool tdl A bEaHme = ¢k 2fFEq 30mg/kg #EAR: kad I, IX, Xo) ZH7) 116%,
185.7%, 93.2%9 AEMA =3I WK WEEAE detdls, a1 VI VIIE 32.7~
70.1%<] BRAR WEIEHS Yebuic. 98 48 AW A EiR EEERC i

ol o] HIIEM HEBIERE A FELES 2, Jside] 3, 4-methylenedioxyphenyl#, 2,4-
pentadienylf 9 olelr A -8 $EEEMNS] TEAECZ HER D Bl videl M2y ki
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ol vebll & L83 FEIEMS HAagdw B’Y 2,3,4,5, 66— Byl PR MHEREE
BEG RES ¥ 5 dote A2 HEE BRAG

Bl 2 BEERfRE, OHE>CH# (1)) >CH# (27)) e metol Bk BE#RE
ol A ko] F& & 4 2o

DURER(ES] (LBRSHE-IEME RS uel FREC U1 B#ge ey L 1L I 3$ 4
2B 7| 5] e W malg el ol AL AKEurh BHiha wielEa dsto Hel A
b A A, Mkl Q1A EHST KB HEEE ST otes hiEMERY EAE B
7 27 ¥ Aes #HEd.

IR B ol A ol = A el BB EEE A MAWLSFE FUREERS Bl
BE(FAC] sl 53] (LAY Loz Agel AU AT W DES 7}7) L pentetrazolejici
of gt EE RS S i BR RBERE AW KH, BB EERC A7 @ El
ot $2 JUREELEe 24 BAE] oA 7t gl

=% &) 2F B hady IV w4 B kA VIIS i pentetrazole g
R #etr 227 d &l g WHER B BEae 2o Kl 3ol OHHL
E¥d 5% IXE pentetrazole ffgol vt BRI MAWEAS 2te Aoz vy

RN EWIEA LBEE-EN Hfe —BeE S BHEE ey IX g X
M EFAEE 2o oo Estdd uh GUESRERS ESEAS FAFEA 29 oo 8 o
WFst MBS o), enoli: OHE: /L obyl @z 24 OHEE Qb —ipyel 1E Gz goA
T R bER I = wEERC KRR Aoz #iEdAT. o FAVIFEAE dE4
EA ¢ zo] ofulm Aol A sirh3- OHA EBHEUSTS FEHL BBOEMC 3BobA Jehvbe 3%
BRI B R Ml S 44 glev], it XS By pentetrazole JEAFFF-S & HEHRZE
o zAe] HRY EEA vtz Bk,

¥ ]

PUREE(EM o] BFSIe LRiRe) W Mgl FIfEMC Q¥ AZS iEm IMEgge MR
stazzh, o8 FEHE 10EI~X)E ARetder, ofsd o % A2$ hAwe] BEERS I
B wmiiste g8 e EHRe A9

1. A %" A2 =le) Bk M RIS E3ls piperoyl chlorides} w41y Fol A Et,N
& scavenger® {#HHst Y MEANE o, £ 45F%2o =z N-piperoyl-substituted-piperidine-g- .
AE ARE 7 AR

2. Hydroxyplperldme«} —OH#: 9] silylationg HMDSulo 2 Ad [KfEo] o] b]—z] okgro.
o, HMDS9} TMCSE- #i# 3l silylationdte 24 EFIRHEo] 99E N-acylationg {78 < 3=
silylation HEX 3- hydroxyplpendmeO] 4~hydroxypiperidine® c} whg}c},

3. piperoyl chlorided} X %t sl elx)o}o] RHERE 2% (moleft) o] X &= sAsj=}=xl-g M
FoEA HiE scavengerd] 93l HARKIEC wEESHG o}

4. HE thfHh N-piperoyl-2-methylpiperidine (I)3} N-piperoyl-3-methylpiperidine (II) 4k
e A el vl eI o] N K IMEERA] NS Bl EDsd 77 40mg/ke,
37Tmg/kgol P o= W aulzu ekl oE ERR EBIEAC dAA At

5. N-piperoyl-4-metylpiperidine (III), N-piperoyl-2, 6-dimethylpiperidine (IV), N-piperoyl-
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4-benzylpiperidine (VII)9| 3% {L&4p< o9 A=} A% 2227 g MHERS Jehld =,
ety IV, VI 53] fgthe] =% o} Zaigol H vt

6. &4 I} N-piperoyl-3-hydroxypiperidine (IX)-& #f pentetrazole EiB{Efo| B3 F =
TR BRI T 5Bl o}

7. &t ke OHES 714 fhaw IX, Xol zlz, 53 (Ll X& 2 hahyh 7t3 &
3te] LDgol 70 mg/kgel 9, Kol =A% 2% 744 at IV, Vo), &4 VI VIIL
VIIIo] 323}9) c).
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