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Synthesis of Ginseng Oligopeptides
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Abstract In the course of our investigution of the water — suluble constituents of ginseng, some oligupeptides
oxidized glutathione, & .V — bLis> ~ (¥ - glutamylglyovi ) ovatine 1, ¥, N' — bis - ¥ — glutamyleystinylglyeine
2. ¥ - v - glutamyleystinyl - bis - glyeine 3 und 7 - glutanvleysteinylglyeinamide disulfide were isolated for
the first time from aqueous extracts of Panga grmsemy ot Hene the chemical synihesis of peptide 1. 2, 3.
and ¥ - glutamylglyeyleysteine 4 was desiribed. All peptides were prepared by solution method and using an
organophosphorus compound 3 ~ ) — [ diethoxyphosphonlosv ) - 1.2, 3 ~ benzotriazin - 4 - (3H) - one
(DEPBT) as a coupling reagent. The synthesis of asymmetri-al disulfides, peptide 2 and 3, hased on
glutathione { GSH ) thiolysis of the thiolsulfonaie dertvatives of corresponding peptides N, V' — ¥ —
glutamylcystine and cystinyl — bis — glyeine, The final pradots were separated from contaminating compounds
by jun — exchange chromatugraphy or HPLC and confirued by V>, NMR and amino acid analysis.
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1.1 {(£B5RA

FH8302 — 2 24Nl 2% ; Beckman 121MB & K&
B sh 4% ; Waters 600E (51480 HE A1 €215 {3 ; ZAB - HS
&Y ; Bruker ARX — 400 £ 8 HE4R 18 ; Flexi - Dry i3
FHT YL S PR .E. Merck 20 8) ;7K AEI M.
AR, EHWERZN  BAMKR AR, B A E
A BEM A ER AN K. EhlA,
WA iR ER s AR & U
e ) A ol4E &% DEPBT AELREHH .
1.2 LAWHEH

FrA RN E R C A S T &
ki AR ABER A ——F k., LF 4 DEPBT
HE LB B B FH () — 20 B

FERMWEEHASMERA T HTEERN
N N- AR A2 S HRBN=CH . %
BE /R DEPBT, ERIFELH . 1 S0 (K 2 7P g A
FHER. AR IEER =K BERHE
B 5% WM ENER, | mol/L £hEF . K (M),
MEFIRWSE AT KBRS T Sk, &
MZMLER BRI, RS SRR TES R
1.2.1 NN - (FRELESEBM -o- FH -7
- HA®s I E —F8{7Z - Clula - OBzt
GlyCysOBzl], Z — Glu —a - OBzt 1.64 g (4.4
mmaol ), (GlyCysOBzl* HCL); 1.34 g (2.2 mmol Y& F 25

ml V. ¥ - HREFERED MA=ZK 1.4 mL(10
mmol ¢, fIA DEPBT 1.32 g (4.4 mmol), EiRHH L
a7 (5 R L R A R IR AL HIE 150 mLL. 5% 8k
BN 15 mL, R B ZMERR =W (50 mL x 31,
K2R 5% MEBRMER, 1 mol/L 3hER,
KK SRR R, KRS T
B TG ARG (R =0.60, Al FM=9:1
Wil BRZBIE BIREGCEE HEM
BB POARHFREER.E 1.1 TR 03%,
m.p. 150 ~ 155C, Lalpy® —41.9 (¢ 1.07, DMF).
FAB - MS msz: 1242(M + H)*, Anal. Caled for
Ce:HuwNs0i6S: C 61.92, H 5.52, N 6.77; found
C61.50, H5.50, N6.71.
1.2.2 AN - (y- AR I HEE(
#_F SR (T4 AKR00 mg (0.6 mmol) , FIHE K HF B2
A% FIR ISR 29 300 me. [ HCOO RIRE F
544 ( Dowex 1 x 8, 100 ~ 200 mesh, | x 15 em } ¥ H:
HEfrebdl, F UV #2438 220 om 204 HRE SIS T £
#0300 mL) BEE, AR KSR E R SRR
WL TR 0.05 mol/ L FERYE I 2 % 4 i i o ke
HH.PCF 0. 15 mol/L B R BB BE B . Bof 7= e 1
W TE @ e, R TR A AKRE T 180 mg. TCL ¥
M. g =0M(ETE:ZHE: LB K=4:1:128
). (2 ®-74.3(c 0.56, H,O), 'H NMR (D-0.
400 MHz) 8: 2.16-2.19 (m, 4H, Glu-gH), 2.5]
~2.55m. 4H. Glu-YH). 3.06~3.12(m. 2H. Cys
-§H), 3.29~3.34(m, 2H, Cys-8H), 3.84 - 3.87
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{m. 2H. Glu-aH}. 3.97{s, 4H, Uly - M), 4.67 ~
4.70(m. 2H. Cys - aH), FAB - M5 m/z: 6131 M +
H)* B 5 Glu:Cly:Gly=1.15:1.00:0.95.
1.23 S-FX -N-FTRELSHM -o- FH
-y-HEBFEREAMFE Z - Glula- OBal)Glylys
(SBzl } Obzl  GlyCys (SBzl) OBzl - HCL 1. 45 g (3.7
mmol), Z-Glu—a- 0Bzl 1.37 ¢ (3.7 mmul V& F 20
mL ¥, N THEHBRS.IMA=Z8K1.2nL,
DEPBT 1.11 g (3.7 mmol) ERIMIFLTE . 0 Adf |1
AL 100 mL, 5% BRERERIER 10 mL, FZ 82
ZEEN ERELBRIEPERESN T AR T
RN BB R S mEMTR,. 1 mol/L &
B2 KR e FIEAL BT kv LK
T ZXLHMOE, SHEEFIMEESHF. MmN
Fei i AR BT R B, ARy
(20 ml) EERBAOGERME1.58 5 7% 60. 1%,
R=0.73 (A :-FAE=09:1RBHF). myp. 120~
122°C. 2 ]5™ - 29.1 (+ 0.96, DMF), FAB - M»
mAzy TIZ(M + HiY, Anal. Caled [or Cyg Hy N;0,5:
€ 65.80, H5.81, N 5.90; found . 65.78, H 5.71.
N6.02.

124 y-SABHEBRFEMRAMD 1gild
mmol } _E B R T 25 70 nl. FEARER . T
A AR AT M EEREEGHF
35 4 min L ERREE . DA FBEEE &, EHFASE
B ASHAR AEEBOGEHR R FAEHEFT S
mb 10% ZBRERD, MAZBREE 10% ZBEPAY
ffER FAATEER, MELNEER NI,
AR B0 Mk EER HEEFRKRE
BWIW REHIERET 0L 2&F 7K. 8 A
RS, AR ATIEE . TR T,
BREEE FTEBR110mg. R =026 (FETE
(IR K =4 2 BT, e P+ 796
0.54, H;0). '"H NMR (D0, 400 MHz) 3: 2.17 ~
2.21(m, 2H, Glu-fH), 2.51 ~2.56(m, 2H. Glu -
yH}, 2.96~2,98(m, 2H, Cys -~ 3H), 3.90~3.93
(m, 1H, Glu-aH},3.98(s, 2H, Gly - oH),4.61 ~
4.63(m, 1H, Cys-aH}, FAB-MS n/z: 615(2M +
H)* | 308(M+ H) , EEM 57 Glu: Gly: Cys = 1.09:
1.00:0.90.

1.2.5 AN - R -y~ S RBLABLH £BL(2)
{¥ ~ GluCys); 350 mg (0.703 mmol ) i F 35 ml. &
A 0. 14 mL MRELRR. AL I A 0. 36 mL
3.7 mol/L W HyOp BN 5 h, 40CKIBIEF R R
ZERR,BHRY . FTF 3 ml kP BEKE pH &

HE 4 HEA OCKEFRNK S BREARRY R
LEEE . 10 mL 0.01 mol/L FMREEWH . SR H
Thn GTREABHAK(GSH) 76.5 mg (0.25 mmol)
FREhy 6 h. =4 HCOO ™ B H B F 38 ok ( Dowex 1 x
8.100 ~ 200 mesh. | x 10 em) FEf75rBE 4l 1k 7 6
2 230 nm KM R R IR W T S0 mL K L
B LR KRR — i, F 5 8 8 B = R
i HE A B @S L B 0.07 mol/L B R MERK . AT
HIEE G R R TR0 64.5 mg. R =0.05
(FTR: 2R Z Mk =4:1:1:2 B, [a
-72.01¢0.59, H,0}, "H NMR {D;0. 400 MHz) &
2.13-2.21(m. 4H. Glu- H)}, 2.48 ~2.57({m, 4H,
Glu—-vHi, 2.92~3.04(m. 2H, Cys-pH), 3.23 ~
3.33tm, 2H, Cys-8H), 3.82~3.87(m. IH, Gl -
aHi. 3.97(s, 2H, Gly - aH}, 4.65 ~4.75(m. 2H,
Uys— aHY, FAB-MS m/z; 556(M+ H)* HEET
. GluiCys:Gly =2.35:2.00:0.93.

1.2.6 Y-y- SRABMES - N - HAK(I)
500 mg( 1,41 mmol} ( CysGly)s ST 7.1 mL H B
th, 0 0,28 mL #RERR .0.83 mL 3.7 mol/L 8 H,0.,
RSB IEL 2 b, OCKIGIERZ L= R, 0
A 30 mL K ETRA B ok, BHET 20 nL K
gt pHE X 2, BEMARESR T 150 mg.
MR 6 h. HEKH pHERNZ 7-8.BRB=E
600 ml.. F] HCOO™ %EA B 1 ¥ H ( Dowex | x 8,
100 ~ 200 mesh. 1.0x 15 em)# {78k . FEEE K ¥
Zefi - T AFME REH 0.1 mol/L R
HERE. 220 nm %5 SR M, FRR B — OB W SR R
T+, 8 L8 # 150 mg. £ HPLC 7+, R MH $ 2
T &5 BOR LA HPLC 24k 187 5 50 mg. Ry =0.07
CIE TRE: CEE: 2K =4 12 B, [a]p® -
64.0 (+ 0.57, H,0). '"H NMR (D,0. 400 MHz) 3;
2.13-2.19(m, 2H, Glu-BH}, 2.51 ~2.56({m. 2H,
Glu—yHY. 2.96 ~3.02(m, |H, Cys - BH). 3.09 ~
3140, 1H, Cys-8H). 3.24~3.29(m, 1H, Cys-
RH?! 3.32-3.37(m, 1H, Cys- fH), 3.97(d, J=1.6
Hz. 2H. Gly - oM}, 4.02(d, J=2.3 Hz, 2H, Gly -
«H), 3.88 -3.91{m. 1H, Glu-aH), 4,36~ 4,39
tm, 1H, Crs-aH). 4.73~4.77(m., 1H. Cys- aH).
FAR-MS maz: 484(M + H) ' EEMMT Glu: Gys:
Glv = 1.0:2.0:1.9,

2 #RE5ie
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Fig.1 >ynthetic route of glitamylglyeyleysiemne disuliide

T- Glu—C:rs T-Glu—Cys Y- Ghr-C ]l,fs—Gly
z HHO 0= 3:4 ) _GSH z
Y- Glu-C3|,'5 Y- Glu-C:Ls Y- Glu—Cgl,-'s
6 2
C}l,rs—Gly (“]. s—Gly Y- Glu—lefs—Gly
S H-0, 0=8=0 _USH S
Lo ?
Cys—Gly Cis—Cily Cys—Gly
7 3

B2 #2380 TRIELE

Fig.2 snbetw route of pepinle 2, 3

BKL.2,3 8 AMAE T EERRHEEY.
RXHTHTRERE SN AR SRR L
B AR T Hir . ™ it
PRI RiE EERm O IT#T TR, FEH
HPLC 5 RMBBES#T T B R LR Y
TR oty L e {5 B o ) — B

BR12395H _me. e o limxk
—EREYE B 1 HE MRS MR LlEEw
BANE BEE T R R OTIUEHE S
THREBMRERIFEE IESR ) HK 2.3 R
P FREHRAK, WRRAIVEE M & AR B
BEMER =Y FE. =Yg e 4, Bip LR
Pt DREH = 50— B E AR . Erikssen & {8 IR
AWM ALY 5E R0 H R 83 T £
ARG EWHBMNR A HED" B, & &8

HER T ZRKBI R Bk . Y22 B8 Emilivzzi 1 Pichat
49 b K 6,7 AL MR, B 5 RIE
RO R R R R R E Rtk
ALAh BB TE R T A LR AR SR &t R
DEPBI® 7%k L By 4 fRiR 1 T B i
TR AT SREARMER R T, FE31&
TR R, IR B T Y o R
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