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Synthesis and neuroprotective activity in cell culture of
am inoadam antane analogues

LI Yan-ping, LI Zhuo-rong , CAO Jue, TAO Yu-jie

(Institute o f Medicinal and Biotechnology, Chinese Academy ofMedical Science and Peking Union Medical College,
Beijng 100050, China)

Abstract: Seven novel derivatives of aminoadamantane with 1-am inosubstituted group wer
synthesized from amantadine or memantine individually in order to find new neuroprotective agent. Six of
them are amides of two precursors, one is a 1-amino derivative of memantine substituted with 2-hydroxy
propyl. Their chem ical structures were confimed by ' H NMR and HRMS. The neuroprotective activity in
vitio was evaluated primarily with 500 Hmol* L' glutamate damaged SY5Y cell by measurement of MTT
metabolic rate and LDH leakage rate. Glutamate reduced MTT metabolic rate, but increased LDH leakage
rate significantly. The addition of new derivatives elevated the MTT value with their certain concentration,
reduced cell death mte. Especially as for 3d and 4¢, they fully nomalized LDH leakage mate with
concentration of 20 Hmol* L™' during LDH measurement. These data indicated that 3d and 4c have
significant protective effect on nerve cell against glutamate injury, deserved to be further tested and maybe
helpful for treatment of neurodegene rative disease.
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Table 1 Stmuctures, physical properties and experimental data of title compounds
MS-FAB HRMS .
M 8 ‘
Compd. M. F. (m /2 Caled. ( Found) H NMR ( CDCL) Appearance mp/C
3a G H,;NO,  237[M]° 237.172 879 0.82(s,6H),1.07(s,2H),1.2-1.5(q, ] =12 Hz, White solid 45 - 46
(237.171 329) 6.2 Hz, 4H),1.6(s,4H),1.75(d, ] =2.4 Hz, 2H),
2.1(t1H,J=3.3),3.6(s,3H),4.58( br,1H)
3b  CH,NO,  265[M]" 265.204 179 0.9(s,6H),1.1(s,2H),1.2(d,6H, ] =6.3),1.22 - Colorless oil
(265.202 003)  1.4(q,4H,] =12 Hz,6.3 Hz),1.6(s,4H),1.85(d,
2H, ] =3),2.15(t1H, ] =3),4.5(Br,1H),4.78 -
4.85(m,1H)
3¢ C,HiNO,  359[ M7 359.246 044 0.82(s,6H),0.9(s,3H),1.1(s,6H),1.18(d,2H, ] = White powder 118 - 120
(359.243881) 4.5 Hz),1.2-1.4(q,4H,J =12 Hz,6.3 Hz),1.58 -
1.7(m,2H, ] =4.2 Hz),1.63(s,4H),1.8(d,2H, ] =
3 Hz),1.83-1.95(m,2H, ] =4.5 Hz),2.18( t1H,
] =3 Hz),6.2(br,1H)
3d  CH,;NO 238[ M +1 1" 238.217 090 0.8(s,6H),1.0(d,3H, ] =6.4 Hz),1.05(d,2H,J =  Yellow oil
(238.217731) 6.4 Hz),1.08 -1.2(m,4H, J=11.2 Hz),1.22(s,
4H),1.4(d,2H, ] =3.2),2.05( t1H, ] =3.2 Hz),
2.36(d,2H, ] =6 Hz),3.3(br,1H),3.5(q,1H, ] =
6 Hz),4.3(br,1H)
4a  C,H,NO, 209 M]" 209.141 579 1.53( t,6H, ] =3 Hz),1.9(d,6H, ] =2.4 Hz),2.1 White powder 112 - 115
(209.140 270)  (s,3H),3.6(s,3H),4.5(br,1H)
4b  C,HuyNO,  237[M]° 237.172 879 1.2(d,6H, ] =5.1 Hz),1.6( t6H, ] =3 Hz),1.9 White powder 115 - 117
(237.171 448)  (d,6H, ] =2.4 Hz),2.09(s,3H),4.4(br,1H),
4.83( s, 1H)
4c  CyH,NO, 331[M]* 331.214 744 0.9(s,3H),1.1(s,6H),1.56-1.7(m,2H, ] =4.8 White powder 180 - 181
(331.214882)  Hz),1.7(s,6H),1.85-1.94(m,2H, ] =4.5 Hz,
9.0 Hz),2.0(s,6H),2.1(m,3H),6.1(s,1H)
HRMS ion source was EI except that compound 3d tested with FAB
, 4¢c 3d Varian Mercury-300 MHz (
LDH ; 3d 4c : TMS) ; Diagnostic Pasteur LP400.,
700 ’
T SYSY
600} _I_ .
<00l - SRR 1[ ” . MEM Gibco BRL,
E 00! 41500-034 ; ( L-glutam ic acid) 3-(4,
S 3001 5-dimethylthiazol-2-yl ) -2, 5-diphenyl-2H-te trazolium
S0l brom ide ( MTT) Sigma (LDH)
100! ; HEPES DNN
) ) ) ) ) ) , Com pany s Sigma .
Control glu. 1 3¢ 3d 2 4c 1 3a
Figure 2  Leakege LDH activity, =~ P < 0.05 ws (0.24 mL,1.7 mmol) 1(300 mg,
control group; P <0.01 o5 glutamate group 1.67 mmol) THF , 10 min
N, , (1.67
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0.37 g, 86% .
, 3b 3c, 84%
93%.
(2) , 4a,
4b  4c, 91%,85% 90%.
2 3d
1(350 mg,1.95 mmol) THF
l,2- (230 mg,4.0 mmol), R
, TLC , 4 h
(0.11 g, 1.95 mmol) .
3d
0.31 g, 67% .
3
3.1 SY5Y
MEM , 10% .15 mmols L'
HEPES. 100 u*s mL'. 100 u*s mL",
5% CO,,37 C 2, 1.
3.2 MTT SY5Y
1 x10’ 96 ( Costar
), 3d . (50 Emol*
L") (500 Hmole L")
5,10,20,30,40,50 60 Hmol* L' ,
8 . 4d MTT(5 g= L") 20
BL,37 C 4 h, , DMSO 200
BL, 10 min, 550 nm s
SPSS .
3.3 SY5Y LDH
SY5Y 1 x10° 24 ,
3d MTT 8 4 d

, LDH (

), 450 nm R R
SPSS .
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