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Application of Tetrahydrothiazole-2-thione (TTT) in the Reaction of
Selective Side Chain Protection of Lysine

GAO, Xing-Ming YE, Yun-Hua*
(The Key Laboratory of Bioorganic Chemistry and Molecular Engineering, Ministry of Education, College of Chemistry and
Molecular Engineering, Peking University, Beijing 100871)

Abstract A lysine derivative with selectively protected side chain N*-Boc-N-Fmoc-L-Lys-OH was syn-
thesized through decomposition of lysine cupric complex with tetrahydrothiazole-2-thione (TTT). The re-
sults indicate that the decomposition is faster and more complete, the by-product was easier to be removed
than that with traditional reagents (H,S, EDTA, HCI).
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FAB-Jit i {¢: VG-ZAB-HS B! Bruker APEX™IL
JEJGAL: Perkin Elmer MC-241, JGZ 73 H1{X: Carlo Erba
1106, Hezaeus CHN-Rapid or ST-02; & £i{¢: Yanaco '
PO AN, RE TR SRS IE. DU SUME Me-2- 6 Wi (TTT)AR
P ScipARaE d U0, R A A AT A, T A dE s T
|, Reslifh HiAE .

BT FIERRIIKH E B o 5N A e
(TUPAC)H [H Fr £ AL Pp 45 (TUB) BT & 22 A 23 B3 23 11 5 1)
U B 55 (Eur. J. Biochem. 1984, 138, 9~37), X A&k
WA TSl LR, Z: A, Boc: #U T AR,
Fmoc: 2j 4 FkFE, OSu: N-F2 =08 57 B IV H& ms.

12 EHES
1.2.1 Cu[Lys(Fmoc)], #9&,

H-Lys-OH (0.29 g, 2.0 mmol)i#1* 8 mL 0.5 mol/L
HCI, A CuCO;3*Cu(OH), (0.50 g, 2.2 mmol), SV
7195 C[uli 30 min, JEHFEA. JEHH 10% Na,CO; i
TUEWIT pH S 8~9. MIA 10 mL 1,4- % /SNFA1 10
mL DMF, J4 %0 C. bfiJ5 1A Fmoc-OSu (0.67 g, 2.0
mmol ), 0 ‘C FHEHE 30 min, FIARTHE S EiRBFE 10 h,
P TTIE, H CBERUK R URsUTE, S TR H
R AR ) Cu[Lys(Fmoc)], 0.90 g, /% 90%, m.p.
210~213 C.

1.2.2  Cu[Lys(Fmoc)], &5 f%

Cu[Lys(Fmoc)], (0.4 g, 0.50 mmol)¥%+ 30 mL FF R,
[ LN 2 mL % 0.3 g (2.5 mmol) TTT I HEEIE I,
PPk 5 min Ji5, JEH B EAYE(C-TTT BEAY), 1R

o ZE T, B AR T K T A A9 T A (H -
CUCO3' CU(OH)2
L-Lysine
N\
HNTS (TTT)
S

H-Lys(Fmoc)-OH

CulLys],

Lys(Fmoc)-OH) 147 mg, /% 80%, m.p. 191~194 C.
1.2.3 Boc-Lys(Fmoc)-OH #54-&,

H-Lys(Fmoc)-OH (0.37 g, 1.0 mmol)& 77 10 mL
DMF F120 mL 10% Na,CO; ', ¥ 0 C, A (Boc),0
(0.44 g, 2.0 mmol), =Fif#HiHE 10 h J5, HIA 100 mL /K,
J£H 1 mol/L HC1 i pH & 2~3, EtOAc ZHU e Nk, &
BUAHZ /K FI NaCLZK W 78 73 VR Je, 67K NapSO, T4
ARG, FIRYH 1 Ll 45 S g
fm(Boc-Lys(Fmoc)-OH) 0.32 g. /% 74%, m.p. 75~78
C, [e]) =—14 (c 1, MeOH), FAB-MS m/z: 469 (M+
H)", JTCEMHTHHEAN CosHiN,Og (%): C 66.65, H 6.88,
N 5.98; S2ill{E(%): C 66.87, H 7.14, N 6.08 [C#k{t!"!
m.p. 88~91 C, [a]? =—1.4 (c 1, MeOH)].
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T, RIS a-RBIE 5 & B RARE LAY, e a3t
HIARG 5 p M, DR R 5 I 4 s R 5 )
i, AT e @S 50E RN, R TR
P TR P AN AN TR R 0, I 17 2 5 Qs R A 7 [m
ZME R OV AE S R A, ARG AT RN pH &
B A 1% E MR 5 Fmoc-OSu W i[5 e-Z FE4% Fmoc
PR3 8 2 R - TIC 54, Cu[Lys(Fmoc)], (] 2).

M52 Fmoc RIS Z IR - HIC & 15 3 5, 754
& P AT IL -SRI R LME ] T o-2 R
Boc,O W M. A SCHE s F] TTT 9553 fift 28 B5 1R A i
EHIE 2). E RN HR Y S 2 (TTT) S5 4 T
e Cu[Lys(Fmoc)], S A AL &4 1 LLyTie U807 H

Fmoc-OSu/Nay,CO3

Cu[Lys(Fmoc)]»

Boc;0/Na;COs Boc-Lys(Fmoc)-OH

Bl 1 Boc-Lys(Fmoc)-OH & il 2k
Figure 1 The synthetic scheme of Boc-Lys(Fmoc)-OH
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Figure 2 The structure of lysine-cupric complex and tetrahydrothiazole-2-thione (TTT)



1656 =

Eibd Vol. 63, 2007

PEUB RIS . TATEHIITL TTT L4
BP0 AT, SRR WIAIC S i i 1A =
AN DY S ME M- 2- B W 23 - T R R, — AN SR 1T AR
() PUBCAT A, Fae DY T Ay 202,

[ I 38 A% B2 1) HoS, EDTA, HCI 245 A [v] iy i
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(E R A 52 2% I DR A .

EDTA VA7 e &4 S e EAUR, idt b
BRI G IR e A R, IR T A 7 ) R
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Table 1 Comparison of decomposition of Cu[Lys(Fmoc)], to
form H-Lys(Fmoc)-OH by different reagents

Reagent Solvent Time m.p./C Yield/%
TTT MeOH 5 min 191~194 80
H,S MeOH 8h 190~193 86
EDTA H,O 48 h 208~211 75
HCI H,O 30min ~ 192~194 62

25 DY M- 2 -7 i (TTT) 43+t A T 25 40 T 15 1 A e
Fmoc {&%"7=% H-Lys(Fmoc)-OH Lj(Boc),0 7£ DMF-
10% Na,CO;5 /K#E M H R W EP AT 14 3] Boc-Lys(Fmoc)-
OH, KN =% 74%.

3 &

e
g

VU 200 e -2 M (TTT) 73 i 2 i 1 i T 5 4 T T

e SN, FLEI Y 52 %I it T
IR MBENIEFENE Fmoe fRI7. BRI CHFEE R
M. BEEIRY, e 2 R R MR I S R . 25
MR RARIR . AR, A7 8 DY 20 me-2- i
(TTT) 73 fift 2d S IR i W) 57k, 79 30 D0 B e % 18 O
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