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The effect of N-Acyl Groups on the Anticonvulsant Activities of
N-Acyl-o-amino-N-methylglutarimides

Kichun Son, Jongwon Choi, Eunhwa Shin and Minsoo Park®
College of Pharmacy, Kyungsung University, Daeyoun-dong, Nam-gu, Pusan, Korea

Abstract — For the purpose of defining the effects of N-acyl groups on the anticonvulsant activities of N-
acyl-o-amino-glutarimides, various (R)- and (S)-N-acyl-o-aminoglutarimide were prepared from the cor-
responding N-Chz-glutamic acid and were evaluated their anticonvulsant activities in the MES and PTZ
test, including their neurotoxicities. Among the tested compounds, only (R) N-cinnamoyl-o-amino-N-meth-
ylglutarimide showed anticonvulsant activity in the MES and PTZ test. And the other tested compounds
was active in the only PTZ test. The order of anticonvulsant activities in the PTZ test was as followes; for
the (R) series, N-4-methoxycinnamoyl = cinnamoyl > N-4-nitrobenzoyl > N-benzoyl > N-phenylacetyl; for
the (S) series, N-4-methoxycinnamoyl = N-3-nitrobenzoyl > N-4-nitrobenzoyl = N-cinnamoyl = N-phe-
nylacetyl. From the above results, it was conceivable that the substituted N-acyl group had important
effects on the anticonvulsant activities of these compounds. However stereoisomeric deferences in the
anticonvulsant activities were not exhibited clearly.
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o 1 a:(R), R=phenyl 2 a:(S), R=phenyl
b:(R), R=4 - nitrophenyl b:(S), R =4 - nitrophenyl
¢ : (R), R =3 - nitropheny] ¢ :(S), R =3 - nitrophenyl
N\ d:(R), R=4- fluorophenyl d:(S), R =4 - fluorophenyl
HN CH;, e:(R), R = benzyl € :(S), R = benzyl
)\ 0 f:(R), R =4 - methoxystyryl f:(S), R =4 - methoxystyryl
0Z >R g:(R), R=styryl g:(8), R =styryl
h: (R), R = cyclohexyl h : (S), R = cyclohexyl
i:(R),R=n-CsH,, i:(8),R=n-CsH,,
1,2 j:(R), R=vinyl j:(8),R=vinyl
Fig. 1.
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(o} 0
O OCH,Ph O OCH,Ph
3,4 5,6 7,8
o 1 a:(R), R=phenyl 2 a:(S), R=phenyl
b:(R), R =4 - nitrophenyl b : (S), R =4 - nitrophenyl
¢:(R), R =3 - nitrophenyl ¢ :(S), R=23 - nitrophenyl
i) NG d: (R), R =4 - fluorophenyl d : (S), R =4 - fluorophenyl
HN CH;, e:(R), R =benzyl e:(S), R=benzyl
J\ 0 f:(R), R =4 - methoxystyryl f: (S), R =4 - methoxystyryl
oZ “r g:(R), R=styryl g:(8), R=styryl
h:(R), R = cyclohexyl h:(S), R =cyclohexyl
i:(R),R=n-CsHy; i:(8),R=n-CsH),
1,2 j:(R),R=vinyl j:(S), R=vinyl

i) Pd / C / MeOH, r.t., 2-3hrs., quant.
ii) a) ROCt / NaCOs / HxO-Acetone, 0C., 4-5hrs.

b) RCO:H /DEPC / Triethylamine / DMF, r.t., 4-5hrs.
Scheme 1 - Synthsis of N-Acyl-o-amino-N-methylglitarimide.

J. Pharm. Soc. Korea



N-Acyl-o-aminoglutarimide 7] 3F3+e<] S8R90l thdt N-Acyl 712 g 9

o] AMEE Wk 8 EF 5F(GR grade)S At
431991, column chromatographyi= silica gel
(Merck, 230~400 meshyE AME3ISiCh 373d €4
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(R)-N-Cbz-o-aminoglutarimide (552 mg)2 methanol
(50 mL)°ll =91F, 10% Pd/C 50 mge W& & A2
olq FA gasE: 2~3A7F B B3 AFh 1 F
At & 749t Al ZABAE 270 mgE oo
2 AUt 92 RS o] ol AAIEA ga v
5 W&ol o]g33det.

IR(neat) cm™': 1670, 1710, 1730, 3300

(S)-a-amino-N-methylglutarimide (8)2] &M
Ad e RS 79 T 3.

(R)-N-benzoyl-a-amino-N-methylglutarimide
(1a)9| &Y

(R)-o-amino-N-methylglutarimide (282 mg)3} Na,CO,
(254 mg)S acetone 3mL)¢} E@mL)Y &% £
o %9 ¥ 1 48 benzoylchloride (337 mg)&
acetone (3mL)ol o] ) A7} st} 1 Wk
LBE 4-5RZF T Aol wHkEIgiT). ¥hgol
g F o 12352 A% A sFE F, 1
FE9E EtOAc 200mLol) %o]3, EtOAcTS
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2), B@25mLx2) 121 X3} 2E5F@25 mLX2)E Al
g § MgSO,2 EAl7|n o33t & Ay S
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AA 2 aAE L3k doirl AN ES silica
gel column chromatography (EtOAc:Hexane =2:1)
2 A3 313.6 mge] N TAE IATHE4%).
mp :160.2°C; [o]5 = +25.496 (c=1.00, CH,OH);
IR(KBr) cm™':1680, 1725, 3360; 'H-NMR(DMSO-
d9:d 160~2002H, m), 240~2.601H, m), 2.60~
2.90(1H, m), 3.203H, s), 4.60~4.90(1H, m), 7.10~
7.30(1H, br), 7.30~7.50@3H, m), 7.60~7.90(2H, m)

(S)-N-benzoyl-o-amino-N-methylglutarimide (2a)
of gy

4§ 61%; mp:160.7°C; [o]5 :-25.956(c=1.00,
CH,0H); IR% 'H-NMR spectrum 1a®} Y

(R)-N-4-nitrobenzoyl-o-amino-N-methylglutari-
mide (1b)2] &

4% 61%; mp:209.9°C; [a]5 = +36.290(c=1.00,
CH,OH); IRKBr)em™: 1670, 1730, 3350; 'H-NMR
(DMSO-dy) : 51.80~2.10@2H, m), 2.20~2.50(1H, m),
2.70~3.00(1H, m), 3.20@3H, s), 4.60~5.00(1H, m),
8.00~8.40(4H, m), 8.80~9.00(1H, br)

(S)-N-4-nitrobenzoyl-a-amino-N-methylglutari-
mide (2b)2| &4

S8 60%; mp:209.7°C; [0]5 =-36.490(c=1.00,
CH;OH); IR @ 'H-NMR spectrum 1b$} 5

(R)-N-3-nitrobenzoyl-a-amino-N-methylgluta-
rimide (1c)2| £H

%% 615% mp:149.2°C; [o]® =+27.628(c=
1.00, CH,0H); IR(KBr)em™: 1685, 1740, 3370; 'H-
NMR(DMSO-dy) : §1.70~2.102H, m), 2.50~2.70
(1H, m), 2.70~2.90H, m), 3.20@3H, s), 4.60~5.00
(1H, m), 7.50~7.80@2H, m), 8.10~8502H, m), 860
(1H, s)

(S)-N-3-nitrobenzoyl-o-amino-N-methylgluta-
rimide (2¢)2| &}

28 62%: mp:152.6°C; [0 =-27.552(c=1.00,
CH,0H); IR ¥ 'H-NMR spectrum2 1c9} 5

(R)-N-4-fluorobenzoyl-a-amino-N-methylgluta-
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dg): 6 1.60~2.00@QH, m), 2.40~2.60(1H, m), 2.60~
2.80(1H, m), 3.203H, s), 4.50~4.80(1H, m), 6.90~
7.20(3H, m), 7.70~7.90@2H, m)
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(S)-N-4-fluorobenzoyl-a-amino-N-methylglutari-
mide (2d)2] &Y 8

28 T5%; mp:1704°C; [0]5 = -26472(c=1.00,
CH;OH); IR 2 'H-NMR spectrum< 1d9} £

(R)-N-phenacetyl-a-amino-N-methylglitarimide
Qe)e] &M

S8 65%; mp:9L7°C; [a]h = +32.072(c=1.00,
CH,0H); IRKBr)em™:1670, 1730, 3260; 'H-NMR
(DMSO-dy) : 81.60~2.002H, m), 2.50~2.701H, m),
2.70~2.90(1H, m), 3.10G3H, s), 3.60CH, s), 4.30~
4.60(1H, m), 6.40~6.60(1H, br), 7.315H, s)

(S)-N-phenacetyl-a-amino-N-methylglutarimide
(2e)2] &

&8 66%; mp:89.7°C; [a]y = -31.876(c=1.00,
CH,0H); IR ¥ 'H-NMR spectrume le¢} 5

(R)-N-4-methoxycinnamoyl-a-amino-N-methyl-
glutarimide (12| &

S 67.5%; mp:164.2°C; [a)® = +35.560(c=
1.00, CH,0H); IR(KBr)em™: 1680, 1730, 3400; 'H-
NMR (DMSO-dy): §1.60~2.002H, m), 2.40~2.60
(1H, m), 260~290(1H, m), 3.18@3H, s), 3.80(3H,
s), 450~480(1H, m), 640(1H, d, J=14Hz), 6.60~
6.80(1H, br), 6.80~7.00@2H, m), 7.30~7.50(2H, m),
760(1H, d, /=14 Hz)

(S)-N-4-methoxycinnamoyl-o-amino-N-methyl-
glutarimide (2f)2] &

48 68%; mp:1592°C; [a]y = -35.452(c=1.00,
CH,0H); IR ¥ 'H-NMR spectrum< 1f9} 5

(R)-N-cinnamoyl-a-amino-N-methylglutarimide
(1g)el gy

28 67%; mp:1458°C; [o]> = +35.488(c=1.00,
CH,OH); IR(KBr)em™:1670, 1740, 3390; 'H-NMR
(DMSO-d,) : 81.60~2.10(2H, m), 2.40~2.60(1H, m),
2.60~2.90(1H, m), 3.203H, s), 4.50~4.90(1H, m),
650(1H, d, /=14 Hz), 6.80~7.00(1H, br), 7.20~7.50
(4H, m), 7.70(1H, d, /=14 Hz)

(S)-N-cinnamoyl-a-amino-N-methylglutarimide
(2g) < &Y

4§ 69%; mp:1462°C; [a] =-35.660(c=1.00,
CH,0H); IR ¥ 'H-NMR spectrum 1g%} 5%

(R)-N-cyclohexanoyl-a-amino-N-methylglutari-
mide (1h)2| &

8 70%; mp:146.2°C; [0]F = +29.992(c=
1.00, CH,0H); IR(KBr)em™:1690, 1730, 3290; 'H-
NMR(DMSO-dg) : & 1.00~2.1013H, m), 2.40~2.60
(1H, m), 2.60~2.90(1H, m), 3203H, s), 4.30~4.60
(1H, m), 6.30~6.50(1H, br)

(S)-N-cyclohexanoyl-o-amino-N-methylglutari-
mide (2h)2| &

& 71%; mp:144.9°C; [als = -29.148(c=
1.00, CH,0H); IR 2@ 'H-NMR spectrum 1h$}
Y
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(R)-N-hexanoyl-a-amino-N-methylglutarimide
1o &

&8 75%; mp : 60.9°C; [0 = +35.796(c=1.00,
CH;OH); IR(KBr)em™:1690, 1740, 3310, 3390;
'H-NMR(DMSO-dg): 8 0.95(3H, t, /=6.8 Hz), 1.10
~150(6H, m), 1.50~1.90(2H, m), 2.50~2.60(3H,
m), 2.60~3.00(1H, m), 3.20(3H, s), 4.40~4.80(1H,
m), 6.60~6.80(1H, br)

(S)-N-hexanoyl-o-amino-N-methylglutarimide
(2i)e] &

S8 76%; mp : 57.6°C; [a]5 = -35.300(c=1.00%,
CH,OH); IR ¥ 'H-NMR spectrum 1i¢} 5

(R)-N-acryloyl-o-amino-N-methylglutarimide (1j)
of &

48 615%; oil; [a]5 = +7.360(c=1.00, CH,OH);
1H—NlVlR(DMSO-dﬁ):S 1.20~1.602H, m), 2.30~2.60
(H, m), 2.60~3.001H, m), 3.20(3H, s), 4.00~4.70
(1H, m), 5.60~5.80(1H, m), 5.80~6.00(1H, m),
6.20~6.40(1H, m), 6.80~7.00(1H, br)

(S)-N-acryloyl-a-amino-N-methylglutariide (2j)
o &y

& 62%; oil; [a]y =-7.360(c=1.00, CH,OH);
IR @ 'H-NMR spectrume 1j9} 2.
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Table I~ Anticonvulsant Activity of (R)-N-acyl-c-amino-
glutarimides (1) in Mice

Com- - fig, R Dose* MES® PTZ

pound

la R phenyl 25 4/4
50 2/4(3/4)°
75 4
100 4/4(3/4)° 0/4

1b R  4-nitrophenyl 100 4/4 4/4(3/4)°

1c R 3-nitrophenyl 25 3/4(4/4)f
50 1/4(2/4)
75 0/4
100 4/4

1d R 4-fluorophenyl 100 4/4 . 4/4

le R benzyl 25 4/4
50 3/4
75 2/4
100 4/4 1/4(0/4)®

1f R  4-methoxystyryl 25 2/4(4/4)
50 1/4
75 0/4
100 4/4

1g R styryl 25 3/4(4/4) 2/4(4/4)
50 2/4 1/4
75 1/4 0/4
100 /4

1h R cyclohexyl 100 4/4 4/4

1i R n-CH,, 100 4/4 4/4

1j R vinyl 100 4/4 44

“All compounds were dissolved in polyethyleneglycol 400
and administerd i.p to ICR male mice. Dose was denoted in
mg/kg ®The MES test:50mA, 60 Hz, ac, 0.2 sec., via
corneal eletrods, 30min post administration of test
compound. And the results were denoted as non-protected
animals/tested animals. °“The PTZ test: Subcutaneous
pentylenetetrazol (80 mg/kg) 30 min post administration of
test compound. And the results Were denoted as non-
protected ammals/tested animals. %t a dose of 200 mg/kg.
“at a dose of 40 mg/kg. ‘at a dose of 10 mg/kg. %at a dose of
125 mg/kg.

Chz-glutamic acidg& 2LEZZ o], AyPAFS &
A w1 De] F3819] N-Chz-o-amino-N-methylgluta-
rimideE ¥/g%t ¥, Pd/CE hydrogenolysis A1A a-
amino-N—methylglutanrmde—‘ S SR s, B
3 EERE FEE acylchloride 22 &3E+
carboxylic acid®t =¥ A=A Diethyl phospho-
royanidate(DEPC)E- AFE31] N-acylation A)#A, %&
g 282 2H Ee ssint. 348 24 5
FEL IR, 'H-NMRS F3lo] 125 gqlsislon,
22 g rast & dXEch

opte] WO ® 2 FFEL IE T T
shkEol diste] NIHOA Arsks 33d €49 A

TEA]

Table II - Anticonvulsant Activity of (S)-N-acyl-o-amino-
glutarimides (2) in Mice

Com-

Config. R Dose® MES®  PTZ
pound
2a S phenyl 100 4/4(24)° 4/4(3/4)
2b S 4-nitrophenyl 50 4/4
75 3/4
100 4/4(4/4)° 2/4(0/4°
2¢ S 3-nitrophenyl 25 1/4(4/4)
50 0/4
75 4/4
100 3/4
2d S 4-fluorophenyl 100 4/4 4/4
2e S benzyl 50 4/4
75 3/4
100 4/4 2/4(0/4)°
2f S 4methoxystyryl 25 4(4/4)
50 0/4(1/4)
75
100 4/4
2g S styryl 50 4/4
75 34
100 4/4 2/4(0/4)°
2h S cyclohexyl 100 4/4 4/4
2i S nGCHy, 100 4/4 4/4
2j S vinyl 100 4/4 4/4

2All compounds were dissolved in polyethyleneglycol 400
and administerd i.p to ICR male mice. Dose was denoted in
mg/kg "The MES test:50mA, 60 Hz, ac, 0.2 sec., via
corneal eletrods, 30 min post administration of test com-
pound. And the results were denoted as non-protected
animals/tested animals. “The PRZ test: Subcutaneous
pentylenetetrazol (80 mg/kg) 30 min post administration of
test compound. And the results were denoted as non-
protected animals/tested ammals %t a dose of 200 mg/kg.
“at a dose of 150 mg/kg. ‘at a dose of 10 mg/kg. %at a dose
of 40 mg/kg.
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Table III - The Selected Anticonvulsant Evaluation of N-acyl-o-aminoglutarimides (1 and 2) in Mice

a
Compound Config, R (TD5°b EDso(mg/ke)

mg/kg) MES(PL* PTZ(PD)
la R phenyl 125.0 56.9(2.2)
1c R 3-nitrophenyl 100.0 39.4(2.5)
le R benzyl 146.9 75.0(2.0)
1f R 4-methoxystyryl 125.0 34.4(3.6)
1g R stryl 125.0 51.3(2.4) 34.4(3.6)
2b S 4-nitrophenyl 150.0 100.0(1.8)
2c S 3-nitrophenyl 100.0 36.9(2.7)
2e S benzyl 125.0 100.0(1.3)
2f S 4-methoxystyryl 100.0 36.92.7)
2g S stryl 100.0 100.0(1.0)

Diphenylhydantoin® 65.4 9.5(6.9) f
Phenobarbital® 69.0 21.8(3.1) 13.1(5.3)
Ethosuximide® 440.8 f 130.4(3.4)
Methosuximide® 130.1 42.6(3.1) 34.5(3.7)
Valproic aid® 425.8 271.1(1.6) 148.6(2.9)
Trimethadione® 1070.0 704.2(1.5) 250.5(4.3)

2All compounds were administered ip to ICR male mice and all anticonvulsant tests were performed in groups of 4 mice
30 in after test compound administration. PRotarod test for neurotoxicity in groups of 5 mice. “maximal electric shock
seizure test : 50 mA, 60 Hz, ac, 0 2 s. and PI is protective index (TD5/EDs) Subutaneous pentylenetetrazole (80 mg/kg)

induced seizure test. *Ref 32. ot effect

Y] F510], MES A Al¥Y PTZ Z&AAEY
973 B4 A9 ARSItk

7 g9 Oe 1 3 B4 BN dne
Table I & Table I} Z}.

Table I, Teld B3] (R)-N-4-cinnamoyl-o-amino-
N-methylglutarimide 3-3&& (1g)7 (S)-N-3-nitro-
benzoyl-o-amino-N-methylglutarimide 2}3E (2¢)
< MES ¥73%d A8 23 100 mgkgs] &%l
FHH Ggo) VR o dEEHAN. 18y 1
2] FHFES MES 738 Al 2T 100 mgkgs]
SgoA ol A B4S BolA| Agith

38 PTZ &8 A ¥oA= (R)-N-benzoyl-a-
amino-N-methylglutarimide (1a), (R)-N-3-nitrobenzoyl-
o-amino-N-methylglutarimide (1c), (R)-N-phenylace-
tyl-o-amino-N-methylglutarimide 1e, (R)-N-4-methoxy-
cinnamoyl-o-amino-N-methyl-glutarimide  (1f), (R)-N-
cinnamoyl-o-amino-N-methylglutarimide (1g), (§) N-4-
nitrobenzoyl-o-amino-N-methylglutarimide  (2b), (S)-
N-3-nitrobenzoyl-a-amino-N-methylglutarimide (2c¢),
(S)-N-phenylacetyl-a-amino-N-methyl-glutarimide (2e),
(5)-N-4-methoxycinnamoyl-a-amino-N-methylglutari-
mide (2f), (S)-N-cinnamoyl-o-amino-N-methylglutari-
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