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Synthesis of N-acyl- a -aminosuccinimides and N-acyl- ¢ -aminoglutarimides. Dai-Il Jung*, Mun ]u
Kim, Hyun-Ae Song, Yun-Young Kim, Young-Gyun Lee, Yu-Mi Park, Soon-Kyu Choi, Jung-Tae Han'
and Mm—Su Park’. Departement of Chemistry, College of Natural Sciences, Dong-A llnzverszty Busan 604-
714, Korea, 'Departement of Chemistry, Young-Dong University, Chungbook 370-701, Korea, ‘Departement of
Pharmacy, Kyungsung University 110-1, Daeyeon-Dong, Nam-Gu, Busan 608-736, Korea — As a part of our
study on the improvement of anticonvulsant, here we report the synthesis of N-acyl-g-aminosuc-
cinimides 1 and N-acyl-¢-aminoglutarimides 2. (R)-Benzoic acid 4-benzyloxycarbonylamino-2-oxo-
pyrrolidin-1-ylester 6a, (R)-4-nitro-benzoic acid 4-benzyloxycarbonylamino-2- oxo-pyrrolidin-1-yl ester
6b, (R)-4-nitro-benzoic acid 4-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl ester 6¢c, and (R)-propionic
acid 4-benzyloxycarbonylamino-2-oxo-pyrrolidin-1-yl ester 6d were synthesized from (R)-2-benzyloxy
carbonylamino-succinic acid 3 as a starting meterial. (R)-(3- Benzyloxycarbonylamino-2,6-dioxo-
piperidin-1-yloxy)-acetic acid methyl ester 10a, (R)-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-
-yloxy)-acetic acid ethyl ester 10b, and (R)-2-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-yloxy)-
propionic acid methyl ester 10c were synthesized from gR) 3-carbobenzyloxy-amino-glutarmic acid 7
as a starting meterial. The yield, mp, IR, 'H-NMR, and “C- NMR spectra of the products 6a, 6b, 6¢,
6d, 10a, 10b, 10¢ are summarized in footnote. The biological studies of these compounds are in

progress and will be reported in future.
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1. N-acyl-a-aminosuccinimides 19] 343
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6a, R: phenyl

6c, R: —@

(R)-(2,5-Dioxo-tetrahydro-furan-3-yl)-carbamic acid benzyl
ester 49} 4 250 ml flasko] (R)-2-benzyloxycarbonylamino-
succinic acid 3 10 g (0.037mol)$} acetic anhydrous 100ml&
sgbate] ALA 247 AE ¥HEAJF] I vacuum evap-
oratorg o]&38le] 72t w2 A7l &, diethyl esterE 713t
0C olatz YA 448 BARAE FY st
(R)-(2,5-dioxo- tetrahydrofuran-3-yl)-carbamic acid benzyl
ester 4 8.4g(91%)% YA

Yield: 91%

m.p: 96-97C

R¢: 0.8 (TLC eluent ; ethylacetate only)

'H-NMR (200MHz, DMSO-de) § : 2.60~2.80(2H, m), 4.20
~4.40 (1H, m), 5.10 (2H, s), 7.50~7.60 (5H, m), 12.64 (1H,
br)

BC-NMR (50MHz, DMSO-ds) & : 172, 171, 155, 136, 128,
127, 62, 50, 36

IR(v, KBr, cm™) : 1230, 1533, 1686, 1808, 3319

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl)-carbamic ~ acid
benzyl ester 59 34

Hydroxyamine hydrochloride 883 mg (0.012 mol)& = 2
mlo] %9l &, NayCOs 636mg S A 3] 718}, reflux &3]
£ 3%c 9 & T (R)-25-dioxotetrahydrofuran-3-yl)-
carbamic acid benzyl ester 4 249 g (0.010 mol)E H 3] 7}
3t &A3 o 53 & 0T o]tz WAl th vacuum
ovenol| A AZA1A (R)-(1-hydroxy-2,5-dioxo-pyrrolidin-3-yl)-
carbamic acid benzyl ester 5 145 g (55%)& LUtk

Yield : 55%

mp' 134-135C

: 0.5 (TLC eluent ; Benzene : THF : Formic acid = 15
05 1, v/v/v)

'H-NMR (200MHz, DMSO-dg) & : 2.46~255 (2H, m),
292~3.05 (1H, m), 442 (1H, br), 5.01 (2H, s), 7.36~7.98
(5H, m)

PC-NMR (50MHz, DMSO-dg) & : 171, 170, 155, 136, 128,
127, 65, 49, 36

IR(v, KBr, em™) : 1285, 1531, 1688, 3100, 3321

{R)-Benzoic acid 4-benzyloxycarbonylamino-2-oxo-pyrro-
lidin- 1- yl ester 6a¢] ¥4

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl)- carbamic acid
benzyl ester 5 556 mg (0.002 mol)9} Na,CO; 254 mgE
acetone 5 ml9} H,O 5 mle] E¢golof =91 2 1 R0
benzoyl chloride 337 mg (0.002 mol)2- acetone 3 mlo] 5
HA3) 7HE ohg, oA 4547 RSt R T wheo] B

F, A 27 F2 IAHE EtOAcE F2§ - MgSOs



SEA7IS AR F A 3 A4 g4 1A E 4
Ao A HAE-2 EtOAcS) n-Hexaneo 2 ) 2R & 5tof
43 B 34 (R)-Benzoic acid 4-benzyloxycarbonylamino-
2-oxo-pyrrolidin-1-y] ester 6a 344 mg (46%)& BAh
Yield : 46%
mp: 1417
Re : 0.7 (TLC eluent ; EtOAc : n-Hexane =1 : 1, v/v)
'H-NMR (200MHz, DMSO-de) 6 : 2.79~290 (2H, m),
177 (1H, br), 5.10 (2H, s), 7.36~820 (10H, m)
IR (v, KBr, cm'l) : 1510, 1690, 1730, 1950, 3100, 3410

f 2

(R)-4-nitro-benzoic acid 4-benzyloxycarbonyl-amino-2-oxo-
pyrrolidin-1-yl ester 6b<] 34

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl)- carbamic acid
benzyl ester 5 556 mg (0.002 mol)9} Na,CO; 254 mgE
acetone 5 ml9} H,O 5 mle] £& N Zol &, 71 §Ho
4-nitrobenzoyl chloride 337 mg (0.002 mol)& acetone 3 mi
of 5o WA 7hg ohg, A2 olA 45417 mka it v
o] & &, 4k SWATI I @& BAE EOACE 329
5 MgSOi2 24 A7)3 43 ¥ 29 5% AA 84 1
A2 A9k dolx YA ELS silica gel columm chroma-
tography (EtOAc : n-Hexane = 2 : 3, v/v)2 A5t &
gk 81 ¥ 1A (R)-4-nitro-benzoic acid 4-benzyloxycarbonyl-
amino-2-oxo-pyrrolidin-1-yl ester 6b 410 mg (48%)S 23Ut

Yield : 48%

mp: 175-176 T

R¢: 05 (TLC eluent ; EtOAc : n-Hexane = 2:1, v/v)

'H-NMR (200MHz, DMSO-d¢) 8 : 2.81~293 (2H, m),
177 (1H, br), 510 (2H, s), 7.37~8.72 (10H, m)

IR (v, KBr, cm™) : 1280, 1320, 1700, 1850, 3000, 3100, 3400

(R)-3-nitro-benzoic acid 4-benzyloxycarbonyl-amino-2-oxo-
oyrrolidin-1-yl ester 6¢9] 34

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl)- carbamic acid
senzyl ester 5 556 mg (0.002 mol)9} NaxCOs 254 mgE
acetone 5 ml9} HyO 5 mle] E-gdd] =91 5, 2 §d0
3-nitrobenzoyl chloride 337 mg (0.002 mol)S- acetone 3ml
A mo] HA3 74 g, AN 4547 wrshsit. v
ol B F, 4% A7 92 S EOACE 3
& & MgSO,Z g4 A1 4ad F 2k S8 A7 A4
1A E A} PojA PAHEL silica gel columm chro-
natography (EtOAc : n-Hexane = 2 : 3, v/v)2 HA|st ¢
5 8l 314 (R)-3-nitro-benzoic acid 4-benzyloxycarbonyl-
amino-2-oxo-pyrrolidin-1-yl ester 6¢ 398mg (47%)< AT

Yield : 47%

m.p: 157-158C

R¢ : 0.5 (TLC eluent ; EtOAc : n-Hexane = 2:1, v/v)
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'H-NMR (200MHz, DMSO-dg) §: 2.81~2.92 (2H, m),
475 (1H, br), 510 (2H, s), 7.36~8.47 (10H, m)
IR (v, KBr, cm™) : 1230, 1680, 1730, 3100, 3350

{R)-propionic acid 4-benzyloxycarbonylamino-2-oxo-pyrr-
olidin-1-yl ester 6d2] ¥4

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl)- carbamic acid
benzyl ester 5 556 mg (0.002 mol)? Na,CO; 254 mgZE
acetone 5 ml9} HyO 5 mle] gl =9 & 1 £
propionic chloride 337 mg (0.002 mol)& acetone 3 mioj =
of A8 7H ohe, Aol A 45417 ekl wheol
Bd ¥, 3¢ 3870 32 AAs EOAcE &7 ¥
MgSO2 2517130 o743 3 29F S8 A1A 84 TAE
At dojA HAEL EtOAcs) n-Hexanel 2 AZA &
ste] 48k g4 114 (R)-propionic acid 4-benzyloxycar-
bonyl-amino-2-oxo-pyrrolidin-1-yl ester 6d 518 mg (51%)<

A

Yield : 51%

mp: 102-103C

Re: 0.7 (TLC eluent ; EtOAc : n-Hexane = 2:1, v/v)

'H-NMR (200MHz, DMSO-de) § : 1.04 3H, t), 2.46~2.47
(2H, m), 2.52~2.61 (2H, m), 4.39 (1H, br), 5.00 (2H, s), 7.31
~7.68 (5H, m)

BC.NMR (50MHz, DMSO-d¢) §: 171.7, 171.2, 168, 155,
136, 128, 127, 65, 49, 36, 24, 8

IR (v, KBr, cm™): 1055, 1224, 1521, 1712, 2947, 3292

2. N-acyl-a-aminoglutarimides 29} §/d
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{R)-3-Carbobenzyloxy-amino-glutamic anhydride 82} 4

250 ml one neck round-bottomed flaskel] (R)-3-carbo-
benzyloxyaminoglutamic acid 7 5 g (0.018 mol)3} acetic
anhydrous 50 mlg E @3t d-2olA 2417 = wHSA1Z
o} ghg 88 vacuum evaporatorE o]-&ste 7Y &
A2 %, diethyl ether& 71514 0T oj3lz YA AT A
4e 94 nAE 79t A8t (R)-3-carbobenzyloxy-ami-
noglutamic anhydride 8 4.38 g (94%)& it

Yield : 94%

Rs: 0.8 (TLC eluent ; EtOAc)

mp: 9%6~97C

IR (v, KBr, cm™): 1700, 1750, 1820, 3300

(R)-3-Carbobenzyloxy-amino-1-hydroxyglutarimide 99
&4

Hydroxyamine - hydrochloride 834 mg (0.012 mol)& &
2 mlo] %9 3, Na,CO; 636 mg (0.006 mol)& 33| 718}
i, reflux FAE Aok o & F (R)-3-carbobenzyloxy-
amino-glutamic anhydride 8 2.36 g (0.010 mol)-& 4 3] 7}
st A8 o =& 0T o)stg WA b vacuum
evaporator2 7+t 5A1A @4 1A E Ik 44 E @
A 3134 = ethanol#} EtOAcE A ZAste vacuum ovensd)
A AxAA (R)-3-carbobenzyloxy-amino-1-hydroxyglutari-
mide 9 247 g (89%)& AT}

Yield: 89%

R¢: 046 (TLC eluent ; EtOAc : THF : Formic acid = 15
252, v/v/v)

m.p: 136~137C

IR (v, KBr, Cm'l): 1700, 1750, 1820, 3100, 3300

'H-NMR (200MHz, DMSO-de) 6 : 1.73~1.85 (m, CHa, 2H),
2.18~2.25 (m, CH,, 2H), 3.86~3.89 (m, CH, 1H). 5.00 (s,
CH,, 2H), 7.35 (s, ph, 5H)

(R)-(3-Benzyloxycarbonylamino-2,6-dioxo-piperidin-1-yl-
oxy)-acetic acid methyl ester 10a2] 4

NaH 60% 96 mg (0.0024 mol)& 5 ml DMFoj %3] & N,
gas2 2| 8HA| At} (R)-3-carbobenzyloxy-amino-1-hydroxyg-
lutarimide 9 556 mg (0.002 mol)& DMF 5 mld] =9 3 A
3] 7h3tx, BrCH,CO.CH; 367 mg (0.0024 mol)& DMF
5ml] <l AR} 3ol
Y F 23U AT F FALE EtOAc 200 mid] o]
T EtOA ¥ 5 NaHCO; (25 mix2), H,O (25 mlx2),
5% HCl 8925 mix2) 28]1 £3} 4 E5(25 mIx2)&
AHE F MgSOE 8541711 A3 F 74 284 A ¢
o]F A3 E-L silica gel columm chromatography (EtOAc :
n-Hexane =1:2, v/v)Z A5t} =&t 0ilQ (R)-(3-Benzyl-
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oxycarbonylamino-2,6-dioxo- piperidin-1-yloxy)-acetic acid
methyl ester 10a 528mg(75%)8 At}
Yield: 75%
Rs: 0.24 (TLC eluent ; EtOAc : n-Hexane = 1:1, v/v)
IR (v, KBr, cm™) : 1250, 1750, 2900, 3000, 3350
"H-NMR (200MHz, DMSO-dg) & : 1.93 (m, CH,, 2H), 2.45
~2.63 (m, CH,, 2H), 376~3.78 (s, CHs, 3H). 437 (m, CH,,
2H), 4.55~4.64 (m, CH, 1H), 511~5.17 (m, CH,, 2H), 7.45
(s, ph, 5H)

{R)-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-ylo-
xy)-acetic acid ethyl ester 10b<] ¥4

NaH 60% 96 mg (0.0024 mol)& 5 ml DMF¢]] =2¢ & N,
gasZ A #FAIZE (R)-3-Carbobenzyloxy-amino-1-hydroxy-
glutarimide 9 556 mg (0.002 mol)& DMF 5mld] =91 F A
23| 71813, ethyl- bromoacetate 400 mg (0.0024 mol)&
DMF 5 mle] =<1 & HH3] 7tate] 4~53F whEAI At
HEol B F A AL &2 FAE EtOAc 200 ml
o =o]l1 EtOAcE& ¥ 38 NaHCO; (25 mix2), HO (25
mlx2), 5% HCl $&94(25 mix2) 281 T3} 2 A4(25
mix2)2 AHg ¥ MgSO2 BoA7ln dake & 9 2
A A doj7l AP E-L silica gel columm chromatography
(EtOAc : n-Hexane=1 : 3, v/v)2 AA st &4 oil9]
(R)-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-yloxy)-
acetic acid ethyl ester 10b 487 mg (67%)S AUth

Yield : 67%

R¢: 0.25 (TLC eluent ; EtOAc : n-Hexane = 1:1, v/v)

IR (v, KBr, cm™): 1200, 1750, 2900, 3000, 3350

'H-NMR (200MHz, DMSO-dg) 6 : 1.24~131 (m, CHs,
3H), 2.04~2.11 (m, CHy, 2H), 2.48~2.58 (m, CH,, 2H). 417
~4.27 (m, CH,, 2H), 447 (m, CHy, 2H), 4.57~4.62 (m, CH,
1H), 5.08~5.13 (m, CHa, 2H), 7.33 (s, ph, 5H)

(R)-2-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-yl-
oxy)-propionic acid methyl ester 10c9] ¥4

NaH 60% 96 mg (0.0024 mol}-8- 5ml DMF¢] %91 % N,
gas® X BA Atk (R)-3-carbobenzyloxy- amino-1-hydrox-
yglutarimide 9 556 mg (0.002 mol)S& DMF 5midl| %9 &
AA8 7tetx, CHxCHBrCOGHs 434 mg (0.0024 mol)&
DMF 5 mlo] =<1 F d3d3] 7Fste] 4~5A17F whg-A]z{ch
gheol B F s SEA7IL F2 A4S EtOAc 200 ml
o] %0]3 EtOAcEL %3 NaHCO; (25 mix2), H,0 (25
mix2), 5% HCl 48925 mlx2) 18)7 ¥3} 2A4(25
mIx2)2 AHg & MgSO,2 B5A17|1 4343 & 3¢h 5
B A dolzl MAEL silica gel column chromatography
(EtOAc : n-Hexane=1 : 3, v/v)2 FA3lq =& oile]



{R)-2-(3-benzyloxycarbonyl-amino-2,6-dioxo-piperidin-1-ylo-
xy)-propionic acid methyl ester 10¢ 453 mg (62%)S AUt
Yield : 62%
Rf : 017 (TLC eluent ; EtOAc : n-Hexane = 1:2, v/v)
R (v, KBr, cm™): 1200, 1750, 2900, 3000, 3300
'H-NMR (200MHz, DMSO-de) & : 113~1.23 (m, CH;,
3H), 1.29~1.39 (m, CH;, 3H), 1.77~1.81 (m, CH,, 2H). 2.35
(s, CHy, 2H), 3.92 (s, CHy, 2H), 4.08~4.15 (m, CH, 1H), 441
~444 (m, CH, 1H), 5.00 (s, CH,, 2H), 7.34 (s, ph, 5H)
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Mr ox
s
oXx
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L orr
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il
lo,

3 imideE & £z} Wol E£8s}= N-acyl-
a-aminosuccinimide 1} N-acyl-a—ammo-glutarlmlde 28 A
A%z, 1Ee] g ¢4, MES 5 PIZ 3739 842 4E
dted, 2L FAHAZA AL 7ol e FEEA 8
20| Y-S HUa LA A

M (R)-2-benzyloxycarbonylamino-succinic acid 3+
NaOHZE H,Ox} acetoneol] ¢ t}<, ice bathZ 0C 2 Wzt
A7) A carbobenzyloxy chloride 75 43| droppingAl
FIHA §-2g Bt} TLCE 939 944 S Qs yhe
£ FFNZ F, conc- HCLE Q2.2 3438 A4 AA4E 1
A& st g4 1AE LUtk (R)-2-benzyloxycarbon-
ylamino-succinic acid 37} #A4HAGE AL "H-NMR
spectrumofl A §7.50~7.60 (5H, m)oll A WA 3e]e] 1F9
peak7} 223 IR spectrumo] A 3100cm o) 4 2] aromatic
ringo] S{ReHE peakrl UEPEORH & 4 AT

(R)-(2,5-Dioxo-tetrahydro-furan-3-yl)-carbamic acid benzyl
ester 4= (R)-2-benzyloxycarbonyl- aminosuccinic acid 39}
acetic anhydrousZ E£§38l &M 2417 A= ¥h-gA}7]

I EtOAcT o 2 TLCE 913 2, vacuum evaperator&
o} &3te] 7+¢t F& A7 &, diethyl etherE 7}3t4] 0T o] 3}
2 YA g A8 AE et dHstd 4& F AN
od, Ao o7 WAHFHE thA] (R)-2-benzyloxycar-
bonylamino-succinic acid 3381 2 Eol7le= AL &9 & #
A9ed, IR spectrumdl M= Z9EHo E7 39 3100~
3200 em™ B4 e ¢t -OH peak7} gloj oz
W gAd + AN

(R)-(1-Hydroxy-2,5-dioxo-pyrrolidin-3-yl}-carbamic  acid
senzyl ester 5+ hydroxyamine hydro- chloride®} Na,COs
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< H,00 2d2 433 =9 &, (R)-(2,5-dioxo-tetrahydro-
furan-3-yl)-carbamic acid benzyl ester 4& 7bele ¥H3-0.2
W AL 4 ok uhgo) el IR spectrum S Z 4o ¢
o] A ¥ 3100~3200 em” BZojA 12 $9e -OH peak
7k 5ol dEbdoZH 9d £ AT

(R)-Benzoic acid 4-benzyloxycarbonylamino-2-oxo-pyrro-
lidin-1-yl ester 6ax HxO3} acetone -8 (R)-(1-
hydroxy-2, 5-dioxo-pyrrolidin—3—yl)-carbamic acid benzyl
ester 59} Na,CO:& =9 %, benzoyl chlorideE #33] 7}
3le] 4547 wwkslel TLCE ¥H&-& gRlst] F2X42 F,
23} dges AFAE st 5T AY INE gL 7
AT

1h-2-2 "H-NMR spectrumof A 7]& 9] benzene ring peak
91 §736~7.98 GH, m)7} o} 2A4&& & 5 AR oH, ““-ﬂ
IR spectrumo| A= ZEEd 9 EAA< 3100~3200 em’
320|412 E $9hg -OH peakt 91013 S B9 + 9]
A

(R)-4-nitro-benzoic acid 4-benzyloxycarbonyl- amino-2-
oxo-pyrrolidin-1-yl ester 6be H;Ox} acetone 3-8
(R)-(1-hydroxy-2,5-dioxo-pyrrolidin-3-yl)-carbamic acid ben-
zyl ester 59} NaxCO-& ¢ %, 4—nitro—benzoyl chloride&
A3 7}0}04 4~5A17F mukste] TLCE €88 89l3to
2 A7 ¥, silica gel columm chro- matography (EtOAc
n-Hexane = 2 : 3, v/v) & BA 5} &3 1AE 4 F
9glch w9 #ole 'H-NMR spectrumdl A & 29I
(R)-(1-hydroxy-2,5-dioxo-pyrrolidin-3-yl)-carbamic acid ben-
zyl ester 52] ¥ 7J 2] benzen ring peak?] & 7.62~8.20 (5H,
m)Et} %& 278 9] benzene ring peakE FHUE & AU,
para 9} 9] nitro7] 2] benzen ring peak+ § 7.36 (s), 8.20~
847 (m)o) A vrebytth. 3 IR spectrumol] A& SdEZHe
EA29] 3100~3200cm” EZoA U2 $huhd -OH peak
7h dgs 398 + Aok

(R)-4-nitro-benzoic acid 4-benzyloxycarbonyl- amino-2-
oxo-pyrrolidin-1-yl ester 6¢t= 3-nitro- benzoyl chlorideS
ol &M 6bst FUTF W2 ¢ IAE & F YN
t}. wH-g9] 3912 'H-NMR spectrumo] X £ £29 (R)-
(1-hydroxy-2,5-dioxo-pyrrolidin-3-yl)-carbamic acid benzyl
ester 52| g+ 7} ¢] benzen ring peak?! § 7.62~8.20 (5H, m)
B} w2 2749} benzen ring peakE 918 = YA, meta
Aol nitro71¢] benzen ring peake= § 7.37 (s), 7.92-7.96
() 8.00-8.24 (d), 8.51-8.72 (m) M3 <k7te] AjolE Ltetylch.

%3} IR spectrumolj M= %%}%7&‘ E A A9 3100~3200

m’ F2oq Y} Srd -OH peakrt flolF ¢ FAY
% 99,

(R)-propionic acid 4-benzyloxycarbonylamino-2-oxo- yrr-
olidin-1-yl ester 6dw= H.O# acetone T8 (R)-(1-
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hydroxy-2, 5-dioxo-pyrrolidin—3-yl)-carbamic acid benzyl ester
59} Na,COs& =9 &, propionyl chlorideE %3] 7}3}¢]
45417 murdle TLCE w38 #9ldo FAXNZ F,
EtOAc9} n-Hexane® 2 AZ2A-E st ¢43 I 2AE
A& F AT 49 291 'H-NMR spectruma] 4] meth-
y1719] peak7} 6§ 1.0~1.08 (3H, t) 2.36~247 (2H, m)o| 4 1}
Bgoza ZJ%8 & AUk

N-acyl-g-aminoglutarimide 2+ =4 ¢! (R)-3-carbo-benzyl-
oxy-amino-glutarmic acid 72 NaOHE& H;O%} acetoneo]
59 T}, ice bathZ 0C & YZA 7] A carbobenzyloxy-
chloride® W3] droppingsdtsd ue-& 3l TLCE
Weo) AL Gelay WEe 2AAY T, concHAIEY
S8 AASAA AAE AE At g nHE AU
t}. (R)-3-carbobenzyloxy-aminoglutarmic acid 77} 34 =l %L
the 2 'HNMR spectrums} A} § 7.30 (5H, s)oil A M
289} 1149 peak7}t 18] 3 IR spectrumof A <] 3100 cm”
o) 419) aromatic ringol] #F3= peaks} LEIFOZH &
A 0104[;}

(R)-3-carbobenzyloxy-aminoglutarmic anhydride 8= (R)-
3-carbobenzyloxy-aminoglutarmic acid 79} acetic anhy-
drous &3l AL 2417 A& w2 A]F] 37 EtOAc
22 TLCE #U% -, vacuum evaporatord o] £3}4
A w547 F, diethy etherE 7}3te] 0T of3t2 YzhA|
AU 84 2AE 2 AHste] & ¢ AAew, 42

A e Wxs) FH thA] (R)-3-carbobenzyloxy- amino-
glutarmic acid 74 8] 2 Eol7te RS & & 4 o,
IR spectrumol| & S2E o B 3100~3200cm™ 3
2o A 12+ broaddl peak (-OH)7} glojA o g A g
/- 01011;].

(R)-3-Carbobenzyloxy-amino-1-hydroxyglutarimide 9+
hydroxyamine - hydrochloride 9} NaxCO3& H,Od)] X}#| 2
B8 =3 %,
hydride 82 7}sle Whg-o 24 98 4 Ut whs-o 3
21 IR spectrum 0.2 8¢ $1o] A H 3100~3200 cm™ o)
A Q= broadd peak(-OH)7} 9o Utebdo g golg

A~
% 93

(R)-(3-Benzyloxycarbonylamino-2,6-dioxo-  piperidin-1-
yloxy)- acetic acid methyl ester 10a= 60% NaH & DMFdj
=2l %, (R)-3- carbobenzyloxy-amino-1-hydroxyglutarimide
9% DMFol 5o HAM3] 752 methyl bromo- acetate
DMF9) %o 743} o] £4& 4~543F wursta) TLCR
Hh2-8 helslyl £4A17) £ silica gel columm chromat-
ography (EtOAc : n-Hexane)2 A 7 0}&1 2538 w234 oil
& 2% 7 AT 10a7t FAHUSL IR spectrumo] A &
W 229 £747¢) 3100~3200 cm” !‘}——Eﬂm 112 & broad
& peak (-OH)7} gloidoz s £ ATk EF 'H-

(R)-3-carbo- benzyloxy-amino-glutamic an- -

NMR spectrumo] Al methoxy7|2] &% 2 <l peakol §3.47
BH, s)ol YepFo2A &g + Uyt

0]3-9] 10b, 10cE2 L EEE (R)-3-carbo- benzyloxy-
amino-1-hydroxyglutarimide 923} Z4zbe] w3 E4&
ethyl bromoacetate, ethyl 2-bromopropionate 2 &}o] 10a9}
TYE Yo & 5 YAk

(R)-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-ylo-
xy)-acetic acid ethyl ester 10b7} g4 = 0-2-& IR spectrum
oA £ B9 EAAQ 3100~3200 cm” B2 M L}
= broaddt peak (-OH)7| glojF oz &8 4= vt &
& '"H-NMR spectrumo] A ethoxy7]9] 54 Q) peak?] §
417~427 (2H, m), 1.24~131 (3H, t)o] UerdozA &9l
& 4 o

{R)-2-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-yl-
oxy)-propionic acid methyl ester 10c7} FAHU L2 IR
spectrumol] A} 29 2@ EAAQ) 3100~3200 cm” B2
oA UQE broaddt peak (-OH)7} gloj@loz #od 4
At w3 'H-NMR spectrumo] 4] ethoxy7]e] E74 %<l
peakdl 6§ 4.08~4.15 (2H, m), 1.13~1.23 (3H, )9} methyl?]
o] peakql § 1.29~139 (3H, m)o] UYEIFo A &g &
AU

B39 G4 e AOE dAdHE A9 SFES
g &9 v Y B (NIH)«] FRHESE Y 22
13 (Antiepileptic Drug development ADD)ol| A A A &=
g73d A7 A H7 o) g zb A E MES test 2
PTZ teste] 3% 4 APELHE 72 498 & 9%

o},

kO

acyl-g-aminosuccinimide 12}
fEAE FE3A

A (R)-2-benzyloxy carbonylamino-succinic acid 3& &
W 242 &9 N-acyl-c-aminosuccinimide 1 F=4¢] (R)-
Benzoic acid 4-benzyloxycarbonyl- amino-2-oxo-pyrrolidin-
1-yl ester 6a, (R)-4-nitro- benzoic acid 4-benzyloxycarbon-
ylamino-2-oxo-pyrrolidin-1-yl ester 6b, (R)-4-nitro-benzoic
acid 4-benzyloxycarbonylamino-2-oxo- pyrrolidin-1-yl ester
6¢c, Z18] 31 (R)-propionic acid 4-benzyloxycarbonylamino-2-
oxo-pyrrolidin-1-yl ester 6d& #4434t E§ (R)-3-car-

bobenzyloxy- aminoglutarmic acid 72 £%E2 2 3} N-



acyl-g-aminoglutarimide 2= 4 %] (R)-(3-Benzyloxycarbonyl-
amino-2,6-dioxo-piperidin-1-yloxy)-acetic acid methyl ester
10a, (R})-(3-benzyloxycarbonylamino-2,6-dioxo-piperidin-1-
yloxy)-acetic acid ethyl ester 10b, 12|31 (R)-2-(3-benzylox-
ycarbonylamino-2,6-dioxo-piperidin-1-yloxy)-propionic acid
methyl ester 10cE 3ABIACE A% 3I8E 6a, 6b, 6c,
6d, 10a, 10b, 10col] 3 A= 7+ @78 MES tests}
PTZ teste] F73d &4 A1 S 7HAa 49 dHoln.

ZAe 2

ofth &t 2002 7] 27t TA 9 20034
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