I
Kor. J. Pharmacogn.
39(2): 86 ~ 90 (2008)

Decursin X2 CIX[7|s 7HM =

01718, M,

AaThekal

=
HAS+
oksh| gk

Cognitive-enhancing activity of decursin derivatives
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College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract — Two decursin derivatives were synthesized from decursinol. Compounds 1 and 2 were determined as 7-{3-[4-(2-
Methoxy-phenyl)-piperazin-1-yl]-propoxy } -8,8-dimethyl-7,8-dihydro-6H-pyranochromen-2-one (1) and decursinol 3'-O-E-p-
methoxycinnamic acid ester (2), respectively and newly reported. Compounds 1 and 2 significantly inhibited AChE activity and
ameliorated memory impairment induced in mice by scopolamine (1.0 mg/kg body weight s.c.) as measured in passive avoid-
ance test. We suggest, therefore, that compounds 1 and 2 has both anti-AChE and anti-amnesic activities that may ultimately
hold significant therapeutic value in alleviating certain memory impairment observed in Alzheimer’s disease.

Key words — Decursin, 7-{3-[4-(2-Methoxy-phenyl)-piperazin-1-yl]-propoxy }-8,8-dimethyl-7,8-dihydro-6H-pyranochromen-
2-one, decursinol 3'-O-E-p-methoxycinnamic acid ester, anti-AChE and anti-amnesic activities, passive avoidance test
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AEXE W AlY

Aol AR decursin® ] ZHE weEste] AR
t}. E-P-methoxycinnamic acid (MCA), 1,3-dicyclohexyl
carbodiimide (DCC), 4-dimethylaminopyridine (DMAP),
dimethylformamide (DMF), methyl ethyl ketone (MEK),
1-(2-methoxyphenyl)-piperazine, 1-chloro-3-iodopropane,
NaHE Sigma} (St. Louis, MO, USAYIIA 298l ARE-3}
Ao 7Iet ARk AoFEE EFAIFRS Y8l ARSI

Decursinole| A - FAZHE #2|3 decursin 1 gol
5% ethanolic KOH 40 mte- o] 60°CollA] 147} &<t vt
$A1Z1 & IN HCIZ Z3}3] EtOAcE #-&slo] #-4&
< 5% 3 p-hexaned} EtOAc E3-81 (1:)E 443}
& decursinol 0.906 g& A Th

1-(3-iodopropy!)-4-(2-methoxyphenyl)-piperazine2| &
A — DMSO 10 ml®l|l 1-(2-methoxyphenyl)-piperazine 1 g,
NaH 250 mg< % 3L 3035 ¢F N, X| g $-of I-chloro-3-
iodopropane 750 mlE #7Fsle] 1A 7 MEgAI7] & &
< o] Wkg-2 FZAAZL Ethyl etherZ2 £33 Fof &
&< silica gel column chromatography (r-hexane:EtOAc
(5:1)E A8 3} 1-(3-chloropropyl)-4-(2-methoxyphenyl)-
piperazine= #2138t th. MEK 10mlol| #2]g 1-(3-
chloropropyl)-4-(2-methoxyphenyl)-piperazine 600mg, Nal
600 mgS Bl IAZF B WA § Wz )5l oSt
o AL AASIALE el 10% NaHSO8F /TS 4
S& NalZ A|A% 3 CH,CLE #3835} 1-(3-iodopropyl)-
4-(2-methoxyphenyl)-piperazine 437 mg2 AUTh.

stetE 19 &4 — DMF 10 mlol decursinol 120 mg,
NaH 100 mg2 %3 30% &< Ar X3 Fof 1-(3-
iodopropyl)-4-(2-methoxyphenyl)-piperazine 180 mg< 37}
sto] IAJZE FRE WEAIR] § &2 o] wkEE SANR
Tl n-BuOHZE #& gk $o &5 &< silica gel column
chromatography (CHCI;:MeOH (5:1) CHCI;:MeOH (1:1)
MeOH)E Ald¥3le] 5709] A (1-5)02 Uit af
% 3% mhexane?t EtOAc &80 (1:1)& AAA 3l 3}
FE 1 (77 mg)ys E23T).

SHerE 1

'"H-NMR (300MHz, CDCl,): & 1.27, 1.36 (3H, s,
gem(CH,),), 1.82 (2H, q, J=7.2Hz, 2"-H), 2.47 (2H, t,
J=7.5Hz, 3"-H),2.60 (4H, m, 5", 9"-H), 2.81 (1H, dd,
J=16.5, 7.5Hz, 4'-H), 3.04 (1H, m, 4'-H), 3.05 (4H, m, 6",
8"-H), 3.51 (2H, m, 1"-H), 3.72 (1H, m, 3'-H), 3.81 (3H,

O O

87

s, -OCH,), 6.16 (1H, d, /=9.3Hz, 3-H), 6.89 (1H, s, 5-H),
6.98 (4H, m, 3™, 4™, 5" 6"-H), 7.10 (1H, s, 8-H), 7.54
(1H, d, J=9.3Hz, 4-H); "C-NMR (100MHz, CDCL,): &
21.3, 25.8 (gem(CH,),), 27.2 (C-2"), 27.3 (C-4'),50.5 (C-
5", 9"), 53.4 (C-6", 8"), 55.2 (C-3"), 55.3 (-OMe), 68.0
(C-3), 76.4 (C-1"), 78.0 (C-2"), 104.5 (C-8), 111.1 (C-6™),
112.5 (C-10), 112.9 (C-3), 117.2 (C-6), 118.1 (C-3"),
120.0 (C-4™), 122.9 (C-5"), 128.6 (C-5), 141.2 (C-1"),
143.2 (C-4), 152.2 (C-2"™), 154.1 (C-9), 156.7 (C-7), 1613
(C-2). EI-MS (m/z) (rel. int.) : 493 [M]'(3), 224 (100),
143 (100).

stgtE 22| &4 - CH,ClL, 5mll decursinol 123 mg,
MCA 89 mg (0.5 mmol), DMAP 61 mg2 ¥ 3. N, %]3}3}
< DCC 150 mge o] 2417k 53t REGAIZT vHe-E&
celite 5452 o3} & oA g F=3}] silica gel column
chromatography (n-hexane n-hexane : EtOAc (10:1) n-
hexane : EtOAc (2:1) EtOAc)E Al&d38le] 47)]e] &8F (1
4O 2 UFAT AFE 28 p-hexaned} EtOAc &3H80)
(1:DHE AZAA sl 33HE 2 (80 mg)yS FEl sl Th

sietE 2

'H-NMR (400MHz, DMSO-d,): § 1.34, 1.38 (3H, s,
gem(CHs;),), 2.93 (1H, dd, /=17.7, 3.6Hz, 4'-H), 3.30 (1H,
dd, J=17.7, 4.4Hz, 4'-H), 3.78 (3H, s, -OCHj;), 5.20 (1H,
t, J/~4.1Hz, 3'-H), 6.27 (1H, d, J=9.5Hz, 3-H), 6.48 (1H,
d, J/=159Hz, 3"-H), 6.83 (1H, s, 5-H), 6.94 (2H, d,
J=8.7Hz, 6", 8"-H), 7.48 (1H, s, 8-H), 7.62 (1H, d,
J=159Hz, 2"-H), 7.67 (2H, d, J=8.7Hz, 5", 9"-H), 7.92
(1H, d, J=9.5Hz, 4-H); "C-NMR (100MHz, DMSO-d,): &
23.4, 24.4 (gem(CH,),), 27.2 (C-4"), 55.3 (-OMe), 69.4
(C-3, 76.7 (C-2'), 103.5 (C-8), 112.6 (C-10), 112.7 (C-3),
114.3 (C-6", 8"), 114.7 (C-3"), 115.8 (C-6), 126.4 (C-4"),
129.6 (C-5), 130.4 (C-5", 9"), 144.1 (C-4), 145.2 (C-2"),
153.6 (C-9), 155.9 (C-7), 160.2 (C-2), 161.2 (C-7"), 166.0
(C-1"). EI-MS (m/z) (rel. int.) : 406 [M]'(5), 228 (98),
213 (100), 178 (32), 161 (100), 133 (78)
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(25~30 2)= FAQTQIE Blo] QojA FFto} AgFE2H)
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Fig. 1. Structures of compounds 1, 2, decursin and KA-672
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3L sl FA 3 mme] ZEH|QIg]Z vzt 0.5 em 7HEH S
2 AX% ME92 (Gemini avoidance system, San Diego
Inc., USAYE AM&-SISATE. 155 oll AFE ¥od 102 &
o] AFFo 2 Eo] ARAL 7ted & Bt AF7F o
o g AYrbd ZEIRlelE HHE F3te] 0.1mA/10g
body weight®] A71A5& F+= AL At L3
AEE 2477F Fof] AAJste] AF7E Eo] Az wol| v+
2 A7 ST SgE] Foe A 2o ¥4
IAZE 308 Aol 574 Wi FAFsEaL 1A17F - scopolamine
(1 mg/ kgye Tsl5Akle] QI91A o= AujE fEs % 30
T Fof FEE AT o 248]7e] A s S,
Aol FHd thgk 7198 S APk

SAH XME| - FAA I8 HEES X ENE ] HE
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= SARLE ool Arkar st
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3¢E 12 decursinol®] 1-(3-iodopropyl)-4-(2-
methoxyphenyl)-piperazineS WH-g-A17# AT 313HE 19
+Z+= HMBC spectruml4] C-1"0] H-2", H-3", H-3%} 2z}
z} correlation’y S &2l8% o 'H-NMR, “C-NMR
spectra ¥ EI-MS A85E& <A ZE 7-{3-[4-(2-Methoxy-
phenyl)-piperazin-1-yl]-propoxy }-8,8-dimethyl-7,8-dihydro-
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A2 ARGSt o 2H 238 v Bot 39E 25
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st slsint. 35HE 29] %= HMBC spectrumoil A C-1"
o] H-2", H-3", H-3%} Z}7} correlation’®g 2131500 'H-
NMR, "C-NMR spectra 2 EI-MS ZAHEE A& decursinol
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&t in vitrool A 1C,,0] 036 pME B 5o} 3}
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Table I. AChE inhibition by compounds 1 and 2

Compound IC5,(M)
1 1.9x10™

2 5.1x10”
Decursin 3.9x10™
Donepezil 5.9x10°

Table II. Anti-amnestic effects of compounds 1 and 2 on
scopolamine-induced memory impairment in mice”

Step through latency (s)
(% of control)

179.7.0£0.3 (100%)
28.4+2.8 (15.8%)

Experimental treatment

Control
Scopolamine’
Scopolamine+

Compound 1 0.1 mg/kg 101.7+5.3"" (56.5%)

0.2 mg/kg 78.0+6.3" (43.4%)
Compound 2 1 mg/kg 42.0£8.0 (23.4%)
5 mg/kg 1712462 (95.3%)
Decursin 1 mg/kg 108.6+5.3"7(60.4%)
5 mg/kg 90.3+7.8"(50.3%)
Donepezil 0.1 mg/kg 84.6+14.9"(47.0%)

"Ninety min before the training trial, mice received test
sample (i.p.). After 60min, amnesia was induced in mice
with scopolamine (1 mg/kg body weight, s.c.). Twenty-four
hours after the training trial, the mice were again placed in
the light compartment. The latency time to enter the dark
compartment was measured. The values shown are the mean
latency £ SEEM. Results differ significantly from wvalue in
scopolamine-treated group: **P<0.01; ***P<0.001.

*Control means 5% tween 80 and saline-treated group (10 ml/
kg body weight, i.p.).

‘Scopolamine means 5% tween 80 and scopolamine-treated
group (1.0 mg/kg body weight, s.c.)

AFEAME 7198 /M S-S YERNN ST decursint
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M B35 YeERJ T Decursin FoJ-2 1 mg/kgoll Al
9] of 60% =2 7198 JiA B4 YEIITH
SIeHE 29] 7% decursinEThs JEEoA 2438 YEh)
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