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A1
DL-4.6-CIS2ZERED
S a: 4.6-CIZ22S

F=el(25ml)0ll 4,6-CIS22-21=5-2-ItS & 4H1.0g 35mmol) S SaHAIZICH. el =2 (100mg)E &It

Gt 3AIZE =QF 220C 2 JtHSHCE. MYE EM gz H2tE G FLH(300m)o 0 HE 2

(500ml) =2 F=Z&EHCH. ItaHA, 1M S&H(2x200ml) & 2(100ml)2 MIEGHO 2 & (MgSO,) Al2ICH. &35t

A SO0HE SLAIHA 2 22(0.76g)2 =SECH. A3t 2 IZ0IEDNII(17% HE OtMIEIOIE /&
2+

LHECZM ZHGHH &

"H NMR(CDCl5 /TMS): 6.56-6.59ppm(1H, m), 7.10-7.13ppm(2H, m), 7.16-7.18ppm(1H, m). " C NMR(COCIs),
opm: 101.48, 110.16, 120.24, 125.77, 125.94, 126.54, 122.79, 106.54.

EH b: OIS 2-(GI0OIE=AI001=)-3-(4.6-CI222-3-21S ) Z2 M- 0|E

4,6-CI22=2021=(5.90g, 31.72mmol), EH&ZES(1.81g, 47.6mmol) ¥ 2= HEd Z2=2c2t0l=(200ml)E
SSStCh. wEHAIDID DIEd S2240IE(756m1) S0l HE 3-E22-2-Gl0IESAI0I0I=Z20H 00l E
(7.00g, 33.31mmol)2 SHS OJtstCt. = IIGHIA 48A12F SQF WBHSHCH. 0] SHsS HEd 22
FOIE(100mI) Ol SSHAIHAM 2(300ml), ZE3t EFMALIES(200m) ¥ H==(100ml)= MIHSEHCH 2AX
(MgSO4) A1) SOHE AZGHUM SLAIHA 2M DHE =SEC. eIt 2 A2OEIHINEZZEE
=2 1 WXl 3% OtME)=E ZAMotH EX sEg=s =2 SEE JI=222 ot:
92N =SECH. THZES(CINE OHZ/ALAIH HEH SESS MM 2H(4.09, 56%) 22X =5
stCt: & 175 WAl 176°C

'H NMR(DMSO-ds /TMS) : 1.19ppm(3H, t), 4.15ppm(2H, q), 4.15ppm(2H, s), 6.95ppm(1H, s), 7.10ppm(1iH,
d), 7.40ppm(1H, d), 11.3ppm(1H, bs), 12.35(1H, s).

CiaHi2ClaN:0:0 THEH A A2 4

H&EXI: C,49.54; H,3.84; N,8.89;
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& =Xl €,49.30; H,3.78; N,8.62
il c: DL-4.6-CISZ2ZELHET HE HAHZ

M2 2-(5t0IS=AI00I%)-3-(4,6-CI1222-3
(200m1 )0l BEHAIDID BA OF =2(1.25g, 19.2m0])S
HEMZS ZIDBIHA SLAHN B QS LS8
310 Bal BAAALEE(500m)2F Melsth. MAS WA ANSS 0 BAA BRI AS 2ol
Za EFASALES(100m) 2 S4(100n)2 MESICH  AX(MgS0)AIH BHE ABSUNAM SZLAIH
DR SIE22N LM 22(1.02g, 9B%)S 5

OIE(1.10 g, 3.65mmol)S OLMIE At
AM20 A 72AI12F SOt wBHECH.  Of
£ Ole OFMIEIOIE (200m!l )0l ol Al

o
o

1H NMR(CDCI5/TMS): 1.25ppm(3H, t), 1.9ppm(2H, bs), 3.05ppm(1H, m), 3.55ppm(1H, m), 3.9ppm(1H, m),
4.15(2H, q), 7.05ppm(1H, s), 7.05ppm(1H, d), 7.19ppm(1H, d), 8.70ppm(1H, bs).

EHil d: DL-4.6-CIS2=EGET

OL-4,6-CIZ22EEYER HE HAHZ(2.37g, 7.90mmol )2t T2l (100ml)S EEEICH. HE 2=2
Z2MOIE(2.89g, 16.98mmol)S JtotD 12A12t S WEHECEH. OIE OLMIEIOIEZ SIAAIDILD, M &
x200ml) % H==(2x200ml)=2 MIHEECH  24E(MgS0,)AI2ID O EBOHE XSGHHAM SEAIH &M
(3.24g)2 =SB, IH’e”é*i}("“M/OiIE' OtMIHIOIE) & 22ZMW FHHMAIA 0L-4,6-CI222EYEE-
SAI2Y HE NAHZE MM HAS(2.37g, 70%)2AM =S8&CH & 151 WX 153C.

[E Oz H
UA 12 S K

)Il
0

' NMR(CDC13/TMS): 1.20ppm(3H, t), 3.35ppm(1H, m), 3.60ppm(1H, dd), 4.15ppm(2H, q), 4.75ppm(1H, m),
5.00ppm(2H, s), 5.35ppm(1H, d), 7.00ppm(1H, s), 7.13ppm(1H, d), 7.3ppm(6H, m), 8.10ppm(1H, bs).

CoiHaoC1oN:0401 THEH E A2 4

H&EXI D C,57.94; H,4.63; N,6.44;
& =Xl C,57.58; N,4.33; N,6.35.

ZZe/2(100m ) S0 A OL- 4,6—EI§§§EE' E-HAESADIEY OlE HlAHZ(2.10g

101 ols ==

4. 88mmo|)§ §§.8P1 =45kl E L+3t2(615mg, 14.6mmol)S 3%@[} A20A 2A12E St WEHAIZ!

Cl &H(2 0 ol 210 OIE OHMIEIOIE(200mI )2 =ESHC. Z=(MgS0,) A1 TZStHIA S0HE
4 ==t

ELAIFH OL-4,6-LIS22ELET-HASAIDIEE S 2M N2(1. 90mg, 100%) 2 M

1H NMR(CDC15/TMS): 3.35ppm(1H, m), 3.65ppm(1H, dd), 4.75ppm(1H, m), 5.05ppm(2H, s), 5.45ppm(1H, s),
7.00ppm(1H, s), 7.13ppm(1H, d), 7.3ppm(6H, m), 8.35ppm(1H, bs).

SZ2ZZE(100m! )0l OL-4,6-CISZZEHET-HE=2AIIIEL (1. 999, 4.88 mmol)ES EollAI2ID ECIHE
algl QQ[I01=(4.88g, 24.4mmol)S JHStCH. A 20M 0.5A12F SOt WEHAIZID, HEESZ2 YA
| QDHE LBolUA SHAIA Bt 2248 £S6HCH. 0 &Mi DL-CIEIQEYOIES 2 ERol=
Ol AT ZIb=(200m! )0l ZoHAIZICH. MAE SEtM g D24l SAI0|=(1.45g, 25mmol )2 SSHA
HA BHAM DHI(1.15g9, 86%)E =S,

FTIR(KBF)Cqu 3418(NH), 3033(CO0H), 1616(C=0), 1586-1479(&¥&= (=C). 1HNMR(CDCIg /TFA/TMS) :
3.25ppm(1H, dd), 4.13ppm(1H, dd), 4.8ppm(1H, m), 7.15ppm(1H, d), 7.2ppm(1H, s), 7.35ppm(1H, d),
8.5ppm(1H, bs). 13C NMR(CDCls /TFA) ppm: 27.2, 55.4, 106.5, 110.9, 121.7, 122.0, 125.5, 126.9,
129.5, 138.2, 170.25. MS(m/z): 273(M+, 100%), 255, 237, 227.

CiiHoCIoNo0, - 1/5H000 CHEF RIAZAL:

H&EXI: C,47.92; H,3.44; N,10.16;
[ C,47.96; H,3.84; N,9.97.

DL4.6-CIEZRESHET

EHl a: 4.6-CIE220S

FI=el(25ml)ol 5,7-CIE22-215-2-It= A &k (1.
ot1) 3AI2E St 220C=2 It stlt.
(500ml)=2 F=EAIZICH. OdaHAM, M
£ XZol0M S2EAIH EX SHESSE
€ b: OIE 2-(SIOIE S AI0I0]%)-3-
4,6-CIEZ2Q1=(2.09g, 7.58mmol), EH&ZIE(1.57g, 11.4mmol) L 2= HERM Z=e2t0I=(30m)E &
SetCh. wWeAPI D oiEd Z2=2et0l=(20ml ) S0l OlE 3-E22-2-5t0|ESAI0I0I=Z2 =001 E
(1.59g, 7.58mmol )2l SHS DJISHCH. ZHA HIIGHHIA 48A12F S0 WBHAIZICH. O SHS OIE ORAIE
OIE0 &dHAIZID S(100ml), =3t Eta=AUES(100m) ¥ SH==(100ml)2 125 (MgS04) Al D1
| 3

>
D EME NICHHA SLAIA Aeldt 2 A20tEDHIZ FHGHH HEH steES =SEettt.

3 Ct. el =Z(100mg)E ot
S d2E S FAH300m )0l 20 HE HHZ
ll HGH 2= (MgS0,)AIZICH.  S0H
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CHl c: DL-4,6-CIEZPESHET HE HAHE

e 2-(ct0I==Al0I01%)-3-(4,6-CIEZ 3 OJ%E'
(200m1)0ll SaHAIDID &4 ot 2

HE&S HSotUA SZAIILD 01IE' OF Al 1|
2 HMelgtth., Mde WM JMES 0 Uot0d $—’r7
2=(100ml )2 MI=StCt. EZE(MQSOU/\DD NE=IO I

E

01IO|E (1.47g, 3.65mmol)S OLMIEA
AM20A 72AI12F SOt wBHEHCH.  Of
ICH X3 %&¢¢L+55(500m|)9
. EgL ERALEALUES(00m) & A
A2 M Ml steiss #5@&

gl 1@
20
o

o
0>

F

mlo Zo
==y
A= N H
0l
m!I
- O

0o
2

Sl d: DL4.6-ClIEZ2ZEEET

DL-4,6-CIEZ2R2EZET HIE WAHZ(1.20g9, 3.07mmol), ECINEO0I2I(341mg, 3.38mmol) & M =2
Z2t0lE(500ml ) E E&etlt. HZE 222 ZZ2001E(692mg, 4.06mmol)E Jtotd 12A12F SOt W EHSHLE,
HEe 222012 g&AIZI12, M SAH(100ml) L H4=(100ml)E2 MIASHCEH, 242 (MgS04) A2 12 lg—éH)i
A 0 EME SLAIAHAAN Ae9t 2 AZ0IEDHIIZ HMSIH DL-4,6-CIEZ2EHET-HZE =S A|3
e HAHIZE
OL-4,6-CIEZZ2EE

W
>_

EH-HESAIIEY OlE OIAHZ(440mg, 0.84mmol)E 1:1 HIERIGIOIEZ2ZE/2

(50m)E0lA E&otD =4tstelE& Y4=3t=(106mg, 2.52mmol)S HIISHCH. AR0IAM 2A12F S mBtst

Ch. M °4M(150m|)01| 210 0 OtMIHIOIE(200ml )2 F&8HCH. A X (MgS04)AIFID EBSHHAN SHE
SZAA OL-4,6-LIEZ2EHET-HESAIDIEE S =S80

OL-4,6-CIE22EYER-HASAIIIZL (407mg, 0.82mmol)ES SER=ZIZE (50ml)0l EdHAIZILL E2IHE

A 2CH0I=(656mg, 3.28mmol)S JHEHCEH. A 20IA 1.5A12 S WEtotl, A2 DL-CIEIRE0I

[ L2 ) Ol ﬁ’é%‘ St gHs 2=0. Z2ZH SA0IEZ SSAIHAAM =

ES gRote 0AZZEZ(50m
AH H
—

m
4>
Jn
ror
o
o
L
©s o
MHo
o
=

Q(ZOOmI)Oﬂ HAIZID, SESZ XMclot HEd EEEPOI
ICt. Ol IJ_JHIE HIEFS(50m )0l EaHAIZID Z2EE SAH0I=
ot HAM stg==S =S8ttt

J
Aot CHS =tEE= M

Ol
g
H>=
Qr\“

steral bl stgfE2 ol =0F2l =& Jt0Al 0101 SXE1 AE Jles ¥ SFE MESH MEE =+
ULCH. 0I1= == M=ot gt LEHEQ gd SH2 sS4 200 LIEFWRUCH.  BtSA 200M, el
LIEHWAl = &, 2= &= 20Ad s dtet 20

BrS4l 2= StetAl 1be S =S Mot g LEtHe g4 TAE M3

S aliM=, HESsH 3,5-01XI8E OtHEl(7)2 22ESEIGHH &Stte 2-225%-3,5-01 X & -0t &

HE Y, Mgst 3,5-01X&E OtEE(7)2 N-QEs40I0IEe 22 HEgs RRESM 18 g2
A0 BIS2ES SHHECZ OHMEA/NHEY 22240122 22 st &d ]I SMHSB0HAM &
SAIZIT BHEESES SA4RCIZ A20M XS 5 WA 24A12 s & WEHSHHH. 2-QE-

(=]
8)2 <ol 20l SXE F& LHU 2o S FAHCZLRH F=FC. 0NS
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Jl SHHSHAM BFAIZICH. PISES S4RCZ 1 WX 5AI2F S A2 WX 60T 2 0AM wBHet

Gt N-E5E-2-[1-S4-2-[(S)-3-(HESAIDIEE )-5-SA-4-SAtEele-2-2 |0l € ]-3,5-0| X & & -0t

gl(12)8 B8 A2 2H 36t0f A3t 2 AZ0tEHIZ FMAIZICH

S ellM, N-E2SE-2-[1-S4-2-[(S)-3-(HMESAIIIEL)-5-2L-4-2 A E2H-2-2 0 E]-3,5-0| X &
4,6-0I x| g E-I|+el (13) SHC.

. <
Ll (13)2 B8 A2 RH ol 20HAM SXE =& ggez

~
clnr
>
o
n
Y

Ct. 4, 3 a=8tCt
£5t, Ol StEg=28 ASHM TFAZ €23 AI3H Boc 82 MIAGHD, NaOH S0AM CIMAHZSGHD
TMSIZ CBZ &S MIAStC.

BESAl 201 ALZSHD| 918 &2 SEE 2ol S0te SIS0l Al Y & UL, WE =Y, (S)-
S(HMIESAIIIEY )-5-SA-4-2ALECIL0tME 22201E(11)s S8 [HX: J. Org. Chem. 53 6138-39
1988101 =<0l ACH

CIe AANS2 BtSAl 200 DI=E Hiet 22 dEH0 gd8S MAISH. 01 2AHSS S &9
otJl gt 2 20IH e 32E & 28 4= Hetotds A2 Ot

A

>
>
=2
w

L-4.6-CIEZ2ZI|+=dIt!
EHHl a: 2-R25-3.5-CIEZZ0tL &l

3.5-CLI2=2 20t el (10g, 61.5mmol)S 1:1 OHIELH/MIER S=2201= (200ml )0l SHAIZICH N-22&
=410101=(16.99, 61.5mmol)E DHM=ZAM FItot) A201AM XH&GHH 8AIZ S wEHEtt. 0l 88U
25 EBHMSAUES (200m)0l 2D OEd 2=22t0/=(100ml)2 FESHC. Bt ALIES
(200m1) 22 M= =

= SHCt =5t
10, AZX(MgS0,)StH SOHE XSSHOIA SZAIZICH A29t & IAJ0IE0HI=Z
2 5

s
HMAIAN EH SHE2(8.1g, 45%)2 =S8 & 61 WX 63TC.

"H NMR(CDCl5) 4.4ppm(2H, bs), 6.70ppm(1H, d). 6.88ppm(1H, d). C NVR(COCls) ppm: 85.77, 111.75,
118.47, 135.21, 139.78, 149.48.
CHCIINOI CHEH RAEA:

H X C,25.03; H,1.40; N,4.87;

AZ3R: ,25.33; H,1.36; N,4.87.

Sl b N-(1-2EAEU)-35-(222-2-225 012

2-R2%-3,5-LIZ=2 20t &l (11.67g, 40.5mmol), CI-32-RECIFI2UIOIE (449, 203mmol) & CIOIE Ot
OlTielE! HHgsS S86t. A20A 4A12F SQF WEtst, Ol OtAIEI0IE(200ml )0l SdHAIZILL,
M ZaH(200ml), E3t SSLES(100m )2 MEStD 24X (MgS0,)8HCt. EME TIotUM SLAISILD &
2ot 2 IZROMEJNIIZ FHSHH N-(HIA-t-2SASIEY)-3,5-CI2EE2-2-LRE0tEE S #A i
(17.4g, 87%)2 M =Ssttt; & 131 WXl 132T.

"H NWR(CDCI4/TMS) 1.45ppm(18H, s), 7.11ppm(1H, d), 7.41ppm(1H, d), C NMR(COCIs) ppm: 27.87, 83.22,
103.18, 127.31, 128.07, 134.66, 140.08, 144.80, 149.63.

CigHaoCl2INOSOIl CHEH R AR A

H&EXI: C,39.37; H,4.13; N,2.87;

& =Xl €,39.37; H,4.20; N,3.12.

N-(HIA-t-2SAIIIEE)-3,5-LI222-2-Q22 S0t 2(17.39g, 35.64mmol), Er&2E(6.4g, 46mmol) «
OHIE=(200ml )2 E&EICH. 5AI2E Sk JtFAIZID, 2(200ml)0l 210, HE OLMIHIOIE(150m)Z2 =&
GHOY 2R (MgS04)AIZICEH. SOHE TSSHUIA SLAIILD Aelot 2 AZ0tETI(10:1 A/ HE OhAl
HIOIE)Z HAMGIo EX stetss HWa Z2FH DX(12.56g9, 91%)EM =S8HCH & 64 WAl 66C.

T NMR(CDC13/TMS) 1.60ppm(9H, s), 7.1ppm(1H, bs), 7.19ppm(1H, d), 8.12ppm(1H, d).

CH ¢ N-(t-2EAIIEY)-3.5-LI22=-2-(ECIHEAEY )0t 2l

=2SHIEE(ZSR S 60% & 413mg, 10.32mmol) % 1-HIE-2-LIScICl=(5nl)S E&E&CH. ot22
oI5t &30 0c2 W2AIZ2ICH  1-Hig-2-TE2IC=0Gn)S0 N-(t-2SAIIEE)-3,5-LI222-2-2
QT Ot 2!(3.33g, 8.60mmol)2l SBHES ItSICE. 0CHA 152 =0 WAl OIS, A=20AM 302 s¢t
WHHAIZICE. 0C& H2A A9 SAIHECIE (6.79, 21mmol)S Jt8H CHS Pd(CN).Cl.(223mg)S JH&HCH. 5
g =0 WBstn, MAE H2M4 gdHz ColE oHZ=(100m )2 SlAAI HA240lE ot THS &=
SHAIZITCH. 0l 8ds E3t HIULUES(2x100m) & S(100ml)2 MG 24X (MgS0,)AlICH. 0 &
HE XBGHUA SLAIIID A3t & AZ0tEDHTI(14:1 &/ UHE OLMIEHIOIE)Z EMAIZ EH &
SES WM AXY DH(2.20g, 60%) 2 M =SEHC.
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1H NMR(CDC13/TMS) 0.50ppm(9H, s), 1.51ppm(9H, s), 6.75ppm(1H, bs), 7.05ppm(1H, d), 7.70ppm(1H, d).

B di N-(1-FSAHEE)-2-[1-S4-2-[(S)-3-(HEZSAIHNEL)-5-2Ah-4-2A Zelc-2-d]|0lE]-
3.5-CIEZZ0tL &l

(40) & S=A(50ml)S .
SASIEY)-3,5-CI222-2-(E2IHE
Pd(CN):Cl.(134mg) S It 5
AH/OIE OFMIEIOIE)Z2 XE Moo

(S)-3-(HESAITIZE)-5-SL-4-2ALELILOtMEZ2Z2t01=(1.85g, 6.21mmol), =LStE 4A X ﬂl
sgetth t=2 UOIGHOIA TAIZE S wBtettt, S )0l N-(t-
)

ﬂﬂru
r

50m|
Ot el (2.20g, 5.18mmol)2 2HE FHIIst S
80C=Z Jt<gotl), W26t Al2I9F 2 A2 0tE0Hm(3:1 &t
DM R(1.42g, 532N &S

>
I

=
R
O
e

]
=
ol
]
o
ﬂJIO

1H NMR(CDCl3/TMS) 1.50ppm(9H, s), 3.50ppm(1H, dd), 3.8-4.1ppm(1H, m), 4.5ppm(1H, bs), 5.25ppm(2H,

dd), 5.35ppm(1H, dd), 5.5-5.7ppm(1H, bs), 7.05ppm(1H, bs), 7.45ppm(5H, s), 7.85ppm(1H, d),
8.15ppm(1H, d)

EHHl e: L-4.6-CI222I|=dlH

N-(t-2 S A2 )-2-[1-S£-2-[(S)-3- (MBS AR Y )-5-SA-4-S A Sl c-2-2 |0 2]-3,5-0 2=
20122l (700mg, 1.34mmol)S DI el 22210/ (50m1)0l BHAIDID EeIZ=Z0ME (2022 X
2IECH  BAIZ SO WG, 3 BARALES(100m)0 =D K 222t01=(100n)8 FE8
i 1) 2 Eah ESLES(100n)22 M5t AE(MS0)AIZICH 0 B0
E UBSON BLAIID LRI A AZDETATG ) A /HE OHEOISIZ BHS0H 2=
o {(5)-0-(1E S T2 S MBSO 0I5 5 IR RO S £ 22!(380mg,
67%) 2 M =S80

¥ HE o

1 H NMR(CDCl5 /TMS) 3.60ppm(1H, dd), 4.0-4.3ppm(1H, m), 4.45ppm(1H, bs) 4.9-5.3ppm(2H, bs),
5.25ppm(2H, dd), 5.45ppm(1H, dd), 5.6ppm(1H, bs), 6.55ppm(1H, d), 6.70ppm(1H, d), 7.45ppm(5H, s).
2-[1-2A-2-[(S)-3- (“ﬂé%/\l?}E‘é‘)—5—3&.—4—3/&%&5—2—%]OH‘%]—3,5—[|%§§0Pé'@(380mg,
0.90mmol)S GIEHZ(10ml)0l oHAIZID IN AMSILESE (0.99ml, 0.99mmol )22 Xe2IstCh. 6AI2 S0t
WEED, M ZAH(100mI) Ol =212 OE OFMIEIOIE(100mI )2 =&&HCH. A X (MgS0)AIZI2 0 E0HE &

SOotUlA SEAIZITH "'BI?} A AZMEDHIN(EZZEE 52 1 WX 5% HES)=Z ZHMSHH N-(H
ASAIHEY)-L4,6- EIJEEDITHH—_‘E M 22 (157mg, 43%) 2 M =SEHCE.

' NMR(CDCI3/TMS) 3.65ppm(2H, dd), 4.80ppm(iH, m), 5.15ppm(2H, dd), 5.9ppm(1H, d), 6.0-6.2ppm(2H,
bs), 6.50ppm(1H, d), 6.70ppm(1H, d), 7.35ppm(5H, s).

N-(HIESAIIIEY )-L-4,6-CI22 2|5l (157mg, 0.43mmol)E Z=2=ZIEZE (30ml)0l ScHAIIILD Ecl

248 Q2CH0IE(426mg, 2.13mmol)E JHEHCH. Ot=22 WIIGHUIA 1AIZE S WEictl, HESZE =YW

A2ID EHE NSGH0IA SZAZICH. dd=l HM 90'0 OL-CIEIREOIES 0IE ERote 0l

ZE= (om0l SaHAIZICH MAE g8M ZHg Dz dd SA01=(122mg, 2.13mmo|)§ Xclotod =
cl

H stet2s M DMZAM =SEH0H. 12 olel2(500ml )2 MGt 60COHIA 1mmHg SOl 24 = AIH
HH StE=2(67mg, 57%)S =S

"M NMR(OMSO~ds /TMS) 2.90ppm(1H, dd), 3.20ppm(1H, dd), 4.85ppm(1H, dd), 6.6ppm(1H, d), 6.65ppm(1H,
d), 6.7ppm(2H, s), 7.5-8.0ppm(3H, bs); MS(FAB) m/e 277(M+H, 100), 260(5), 188(15).

AALO] 4
-Z222-6-520-7
© a: 2-QRE-3-223-5-Z222 08l

-E22=2-2-LIER0tL el (15.69, 0. 1mm [)S 2(400ml )0l E&ot) 48% & &k(1kg J
e A ‘='§(169 0.1mol)2 Jtotd 1AI2F =S¢ WEHSHCH. 22 SIMAIA 7CE S0 itetl, =
Z NEGILD AXZAAHA 4-ERL2-2-EZ22-6-LIEROILEE& =S&tCt.

-E222-2-B22-6-LIEZ0tL2(15.59, 66.0mmol) & 50% &4H200ml)S £ 0

2tAIZICEH.  2(50ml) =2 OtEMUES E2(6.0g, 86. 4mm0|)e HOtettt. 302 s DL
ESZE(29g, 173mmol)S JtEtCH. é"é%o OIE OLAIEHIOIE(300mI )0l EGHAIZILD, ZESH ERAb=ALE
ES(2x200ml), Z3t UHES HEHHIZIMOIE(2x200ml) & 2(200ml)2 MEHSHCE. 24X (MgS0.)AI21 1,
ZEME dJSctUA SZAIA Aot 2 AZ0EJNIZE ZBHMOIH 1-RLE-2-LIEZ-4-EFL2-6-E2
QUAMS M AFH DH(17.81g, 76%)2AH =SEHCH: & 75 WXl 76C.

U ~
o IO

]HNMR(CDCla/TMS) 7.35ppm(1H, dd), 7.65ppm(1H, dd): “e NMR(COCls Jppm: 111.23, 111.58, 122.98,
123.31, 133.82, 133.94.

CeHBrFINO 0l CHEF A4 :

HAXI: €,20.83; H,0.58; N,4.05;
A=X: C,21.02; H,0.74: N,4.24.
1-RLE-2-LIEZR-4-E222-6-SZ22BIA(5.0g, 14.46mmol)S S&tE=EA (1) 01232 (12g, 58mmol) =2
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B2 OEt2(150m ) SHAM HMelstCt, 26t 24A12F S mbtstn, 2 OtMIHIOIE(200ml) & =
Etdt=ALIES(500m )2l ES20 =0, MotD oAs = ErdAUEF(200m) L =(200m
2 NHESCH  2AE(MgS0,)AIZID, SIHE XIGHHM SLAIH deldt 2 AZ0tE0HIZ FHGHH
H SEES 3N DHI(3.450, 76%) 2N =S8t

ol
L@

D

1H NMR(CDC13/TMS) 4.5ppm(2H, bs), 6.45ppm(1H, dd), 7.85ppm(1H, dd).
SHH b: N-(1-2SAIIEY)- P H-E2QE-2-22&0Idel

-3-2
2-RRLE3-E22-5-22220tdI(3.00g, 9.5mmol), CI-383-FECIFHZUI0IE(4.159, 19mmol) X CIO
got0lcTlele EHES Sgetlt. A=20AM 4A12H S Weketl), Ol OtMIHIOIEN SdiAlFI4l, 1M
gab o T ASIUEE2Z MEGHH I (MgS0,)AIRICEH. 0l SHE EBSHHAN SLAIIID Ae|dt &
AZOtEDHIIZ EHGH N-(HA-t-FSAINEL)-3-E22-5-EF2-2-2E 088 9A4 X
(4.36g, 90%)=ZAM ==S85tC}.

W NMR(COC13/TMS) 1.45ppm(18H, s), 6.95ppm(1H, dd), 7.40ppm(1H, dd).

N-(HIA-t-2SAIIIEE)-3-BE22-5-E222-2-Q2 0t &l (4.00g, 7.75mmol), EtAZES(10mmol) «
HELS(50ml)S E&EtC.  5AI2E St JtgEatn, 2(50ml)ol 10, M€ OtAIHIOIE(40ml) 2 —?—%5}04
A= (MgS0.)AIZ2ICH. Ol SBO0HE XB3H0A SLAIID Aot 2 A20tEDNHIZ FHMSIH EH SEE
S WM AX™H DH(2.66g9, 83%)Z M =SEICt.

T NMR(CDC13/TMS) 1.55ppm(9H, s), 7.15ppm(1H, dd), 7.20ppm(iH, bs), 7.95ppm(1H, dd).
EHHl ¢ N-(1-BEAIIEY)-3-E22-5-E222-2-(E|HEAEY)OIL 2!

=2SHIEE(ZR 2 60% & 317mg, 7.9mmol) 1—D1|%—2—H|%EIEIi(5mI)% Sgsetth. ot==2
CHolstol &30 0Cc& W2AIZ2ICH  1-OIE-2-TSclCl=(50ml) 2 N-(t-2FAIHEL)-3-E £
RE-2-LTO0tLEo) X (2.50g, 6.10mmol)S Jt&ICH. OTCOHIAM 1582 & F wetAlZl O8, 0= st
A20M WEHAIZICH. 0C=2 H=2 A9 SAIHECIE(9.8g, 30mmol)2 JPSJ CtS Pd(CN).Cl, (223mg) 2

Ottt 52 = wEAIDID MAE A2M ZHs CIHE HHIZ(100m )2 SIAAIHA At0lE ot
THO &S SWAIRC. 0 SH=S =3 HSILIES(2x100ml) ¥ S(100m)2 MESHD 242 (MgS04) Al
21CH. Ol Z0HE d3ctUA SEAIID Aeldt 2 IAZ0E0HIZ FHAAA ZEX =SS 84 1
XI(1.50g, 54%)2 M #==8HCt.

H NMR(CDCI3/TMS) 0.50ppm(9H, s), 1.50ppm(9H, s), 6.80ppm(1H, bs), 7.00ppm(1H, dd), 7.65ppm(1H, dd)
SH d: N—(t—$§AIJ+E‘é') 2-[1-=24-2-[(S)-3-(HEAZAIIIE L )-5-2A-4-=2A} Eele-2-2E]-

(S)-3-(HEZSAIIIEL)-5-SA-4-2MSCICOtME 222101 =(946g, 3.18mmol), =LStE 4A =X A
(4g) & S=2d(50ml)S §§!§FEP Ot2= OIS 1AI2E =QF wBstct,  S=2A(50ml) =2 N-
! D-5-EFZ-2-(ECIHEAEYY )0t (1.44g, 3.18mol)2 XS &t S

FCEH. 1.

Pd(CN)gCI (134mg) E S5AI2F =S¢t 80CZ JtZotil, H2ol 242 &3t 2 20L&l
(3:1 A/ 0 OHHIEIIOIE)E MG HH StetEs WA 2F-H DH(123mg, 7%)2 M =S8

]HNMR(CDC|3/TMS) 1.55ppm(9H, s), 3.45-4.25ppm(2H, m), 4.45ppm(1H, bs), 5.20ppm(2H, m), 5.4-
5.6ppm(2H, m), 7.00ppm(1H, m), 7.35-7.45ppm(6H, bs), 7.90ppm(1H, m).

HAH e L6-E22A4A-S2L2ZI|Fdl

BIZe 222t01S(50m1) 0l N-(t-RSAIDHR Y )-2-[1-S£-2-[(S)-3- (MBS AT 2 E)-5-SA-4-S AHE L
clp-2 |02 ]-3- 222582220t el 4mmo|)% SoHAIZID EIZ2 220 EL(20m)22 Hel
b 3Nt SO metstn, e |)o1| =D Mg 2210l (100m) 2 BB
o ALEES(100m!) & O= MESHD HE(MS0)ARICH 0 S
I SEADID deist ngijamu(m SAH/OIZ OLMEIOIE)2 HAISHOL 2-[1
SASHRY)-5-SA-4-SAEL-2-L]HEL]-3-222-5-E2220tLB S £SH}

-[(S)-3-(HE=ZAIIIE - A4 QMKEICl 2-2]E]-3-E22-5-EF 220t 2! (0.

(1om1)oll EsHAI212 IN —+—AJ§HJ & (0.99ml, 0.99mmol )22 XcI8tCH. 6AI2F SOf
(100m) 0l £ OIE OLMIHIOIE (OOmI) Z=E A0 AZX(MgS0,)AIZID O EOHE
2ICH. Ael3t 2 AZMEDNHIN(S2EESE 9 1 WX 5% HES)2 FHSHo N-(
6-E22-4-2FL2I|FdIHS +=Sel.
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CHS MAGISS BISA 30 DS YN SHBS LIEHHC. OIS AAMSS ©X 4HS 9Ist 20l
0 Ot ZFPE =2 ool Yous Hatcleis A2 OHCH

AA0 5

4.6-02229| 3L

CHHl o N-(MRSASIBY) 46 CIS22ERED 2 HAHS

DL-4,6-CIS22EUET O HAHS(1.20g, 3.07mol), E2IGIZOLR! (341ng, 3.38mmol) U K
22210/S(50m1)E S, HME Z22T2001E(692ng, 4.06mm0)E  JhEtD  12AI2 SO
MEHEICH IR 22o0IS2 SIAAIZID, M SAH(100m) L S4(100m)E MIESICH 212 (MgS0,) ot
D0l BOIE ATSHAH SLABID M3 2 A20IEIATR BHAIH BH SEES +S80

CHHl b N-(MIZSASHZE)-4,6-CI2223 w2 HE HAHE
N-(HESAIEL)-4,6-CIS22ERET 0L HAEIZ(1.059, 2mol)S SRR (8nl)0l SHAIIID
4-t-2E QLU H(876g, 3mmol) Y SEEICH 4AIRF Sof BEASID 0 OIS FIBBHUA SLAI2
Ch A2i5t 2 A20E IR FAGHH HX S22 +Sat

S ¢ 4.6-CI222IFY

N-(HESAEE)-4,6-CIS223| 8Ll OE HIAEIZ(444ng, 0.84mol)E 1:1 HIERISIOIEZ R/ S
(50m)0l 85D SM5l2lS Y2512 (106mg, 2.52m01)S JIECH  AS0AN 2AI2L SO MBI,
1 |21 OLAIEIOIE(200m )2 =ZAI2ICH 24X (MgS0,)AIZI D Of BHHE HZ5H0IA

)-4,6-CIEZ22I| S =S8,
—(HE2A192Y)-4,6-C12E223| =Y (410mg, 0.82mmol)S 22
28 1 b

= 0
ne
=
W
T
[
11l
o
Q
H 9

ZXE (50ml)0il SaHAIDID EcINE
3.28mmol)S JtEICH. A201AM 1.5A12 S WPt MHE Hetd gdHs
£ gRole olAZZES(50ml)0 =0, Z=2

SEES M SZa(200ml )0l BEHAIZI D, SE2=2 H
O ZSEAIH MM DHME SSSICH. 0 WM DXE HIES(50ml )0l 6HAlIDI
il Ei*é'ai SAN0IEZ ZS3HAIZICH OHE' OIEIZE Jtotl] Gt ZXM SH&EES +=Seth.

20l 6

4.6-CIZ222I|FellLI(AAI0] 3 H#X)

B b: N-(MESAIIEY)-4.6-CIS22I1FdlH HE HAHZE
OL-4,6-CISZZEEHEH-HIESAIIEE 0HE OHAEHE(L%)Q, 4.42mmol)E Ol EFS(200m! ) Ol

Zel SA0IEZ S3HAIH A

SUME +Sstt. 0l clotd Digd 22201E=2

EoiAIDI1, -78CZ H2AAID|1D HA0| 2FE [H( 3 WX 52)0HK LELZ HMelsttt. EA JtAZ
N&Eaot1 [ZI[HIE'/\*MOI':HO NZ SYAIRICH. 0] S0HE X3SHUAM SZAIDILD, CIHE HEHZ0 Edh
A1 2(2x150ml) L H==(200ml)2 MIEECE. 24E=(MgS04)AIZID Ol E0HE MBSHUM SZAIA N-
(EE%‘)—E—[O{I%%—% 2-(HESAISIELE 001 ) REIY 0 E-4-2]-3,5-LI2ZZ220tLEls &2ZM 2

(1.98g, 9% =M ==S85tC}.

1H NMR(CDCI5/TMS) 1.25ppm(3H, t), 3.55ppm(2H, d), 4.25ppm(2H, q), 5.80ppm(1H, m), 5.15ppm(2H, s),
5.80ppm(1H, bs), 7.19pm(1H, d), 7.35ppm(5H, s), 8.30ppm(1H, d), 8.40ppm(1H, s), 8.75ppm(1H, bs).
N-(Z2Y)-2-[HE-4-SA-2-(HESAIIIEL 00| =) 2EIY 0 E-4-2]-3,5-CI22 20t 2l (1.94g,

4.15mmol)E OIEHS (200m|)01| oHAIZID AN S&H/CIS4 (8.3mmol )22 HMelstCt. 1Al S0t
gt 3 BtAAAUEE(00m)0 =D O OLMEOIE(150m )2 =EECh 2% (MgS0.) A9l 2
=1 S8t

tol B2AIH HEX SHESS M 22(1.82g, 100%)2M =

e 110

-

1,
PN|
L

mlm on

rn )
=)

ol

' NMR(CDC13/TMS) 1.35ppm(3H, t), 3.65ppm(2H, dd), 4.25ppm(2H, q), 4.70ppm(1H, m), 5.15ppm(4H, bs),
5.80ppm(1H, d), 6.55ppm(1H, d), 6.70ppm(1H, d), 7.35ppm(5H, s).

S c: 4,6-CIZ222I|=dl

N-(HIZESAIIEY)4,6-CIZ222I|5dY HE OHAHZ(1.82g, 4.14mmol)E HIEColOlE2Fet/229]

101 ZE2(100m )0l SoHAIZICH =452l L=+35t2(522mg, 12.4mmol )2 XMelotD 70CHAM 4AI12 =
o JF2EHCE. M ZAH(100mI) Ol =10 OIE OHHIAIOIE(150mI )2 FEAI2ICH. A X (MgS0,)AIZID SHE

ZZotol SLAIA N-(HZESAIIIIEE)4,6-LIZZZIIFALUS &M UIEX(1.52g, 8%) 2N =S8t

1H NMR(CDCI3/TMS) 3.50-3.80ppm(2H, dd), 4.80ppm(1H, m), 5.15ppm(2H, bs), 6.0ppm(1H, d), 6.55ppm(1H,
d), 6.70ppm(1H, d), 7.00ppm(3H, bs), 7.35ppm(5H, s).

N-(HIZ=SAIDIEY )-4,6-CI222I|5dIH(1.52g, 3.70mmol)S 222 EE (100ml)0l 2HAIZID E
Ealel QQC101=(3.7mg, 18.5mmol)S JIStCH. A20A 0f2=2 UJIotol 1AI2E St WBHAI9I D
S ZYAIIID %UHi LIBoH0l SLAZICH. MHE HM Az DL-CIEILEYO0IE A2 &
[ AZZ2ES(10ml )0l ZoHAIZICH. MAE oM g T2 T 2 AH0IE(1.0g, 18.5mmol) 2
H EM IHE
(870mg, 85%)=

o &2 U

t

Mo =r e =2

wmo

o

Ct. CIIE OIEHIZ(500ml)2 MIZctD 60CHA 1mmHg otOl 2ZAIH EX|
Ct.

s
e
" H NWR(OMSO-ds /TMS) 2.90ppm(1H, dd), 3.15-3.25ppm(1H, m), 3.85ppm(1H, dd), 6.60ppm(1H, d),
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6.70ppm(1H, d), 6.75ppm(2H, s), 7.6-7.9ppm(3H, bs); MS(FAB) m/e 277(M+H, 100), 260(15), 188(55);
HRMS (FAB)

CioHy1ClN050l CHEH A A=A

1

HAEXI: WH 277.01467 .
AEX: MH 277.0160.

U0l A LIEHH HEQF 2201, 3tstal
M =SSN E24 00l it
=& AIOI2E P SEEHZ ol s

Z2 NMDA SsSHIN S“EAIRES &2, 0l ZAUS AOI22 GWP
NMDA ZIStHI= AIOI22 GWP S£° ZIIE AHGHHLE 2FAA2!
al., J. Pharmacol. Exp. Ther. Vol 250 page 162(1989) 10l Jl=%= S AFE
3etee SFAAS LHEIWD 2tEQ X200 |50, 0SS g,
2 & (autonomic seizure)l XIZ 0 KRE|SICH. 0l=9 S2ZEHS &Y
NMOA S SHICl S0i2 M2l L2 AHE = JACls 240ICH. 0 &E2
A O
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C 1002l DIRAZ O0IF0HE SEHM X JOS80 HxzZezM ¢
, 5 080 HAUZ 9 5o 285 F=2at 7.7 S0 ST
& o] ASE HESIL. X2 82 Alg D20 EHN o
|Ct.
0| dEH, MatAd, T= MEYH MH = SHE A4 2
ol=0l RZoICH. 0l2ist AEe HEXFC s L= (stroke), =&
X, SHE A4, AN, EHA L AMOF MAZEY NS ZEESHT.
CNS =& SUEOZ ZHASGIESE ot oA HatAd, 5EH &
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ANZECH, ZZ2HIUIAIES 22|80 Uoldse S8 [ZX: the 45th Edition of the Physicians Desk
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