
This article was downloaded by: [University of California, San Francisco]
On: 26 December 2014, At: 06:34
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for authors
and subscription information:
http://www.tandfonline.com/loi/lsyc20

Synthesis of Dye-Labeled Lysine
Derivatives
Zongxuan Shen a , Yawen Zhang a & Yan Chen b
a School of Chemistry and Chemical Engineering ,
Suzhou University , Suzhou, 215006, PR, China
b Department of Chemistry , Xuzhou Educational
Institute , Xuzhou, 221006, PR, China
Published online: 04 Dec 2007.

To cite this article: Zongxuan Shen , Yawen Zhang & Yan Chen (2000) Synthesis of
Dye-Labeled Lysine Derivatives, Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic Chemistry, 30:14, 2525-2532, DOI:
10.1080/00397910008087416

To link to this article:  http://dx.doi.org/10.1080/00397910008087416

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397910008087416
http://dx.doi.org/10.1080/00397910008087416


and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 F

ra
nc

is
co

] 
at

 0
6:

34
 2

6 
D

ec
em

be
r 

20
14

 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 30( 14), 2525-2532 (2000) 

SYNTHESIS OF DY E-LABELED LYSINE DERIVATIVES 

Zongxuan Shen*, Yawen Zhang 
School of Chemistry and Chemical Engineering 
Suzhou University, Suzhou 2 1 5006, P R China 

Yan Chen 
Department of Chemistry, Xuzhou Educational Institute 

Xuzhou 221006, P R China 

Abstract: The N"-dabcyl-W-(9-fluorenylmethoxy)-carbonyllysine was prepared 
by reaction of lysine-Cu" complex with the N-hydroxysuccinimide (HOSu) 
activated ester of [4-(4'-dimethylamino)phenylazo]benzoic acid (dabcyl acid) 
followed by treatment with EDTA and acylation with Fmoc-OSu, and the W- 
tert-butyloxycarbonyl-M-dabcyllysine was prepared by reaction of nP-tert- 
butyloxycarbonyllysine with dabcyl-OSu. 

An increased awareness of the importance of biochemical medicines in 

people's health has led to an interest in labeled amino acids', which can be 

directly attached to many sorts of biochemical medicines (peptides, proteins, 

substrates of enzymes and antagonists, etc) and applied to detecting and 

analyzing the medicine binding with the acceptor and its subsequent metabolism. 

It is to be hopped these labeled materials will play an important role in studying 

the pharmacology, synthesis and screening of new biomedical medicines. 

In this communication, we report the synthesis of two dabcyl-labeled lysine 

derivatives, Fmoc-Lys(Dabcy1)-OH 1 and Boc-Lys(Dabcy1)-OH 2. 

*To whom correspondence should be addressed 
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2526 SHEN, ZHANG, AND CHEN 

The preparation of 1 is shown in scheme 1. The dabcyl acid 3 was reacted 

with N-hydroxysuccinimide (HOSu) and 1,3-dicyclohexylcarbodiimide (DCC) in 

DMF to give the activated ester 4, which was then reacted with lysine-Cu" 

complex prepared by refluxing an aqueous solution of lysine hydrochloride with 

cupric carbonate, to form N-dabcyllysine-Cu" complex 5. Treating this complex 

with a saturated solution of EDTA as its disodium salt afforded W-dabcyllysine 6, 

which was then acylated with Fmoc-OSu to give 1 .  Scheme 2 illustrates the 

preparation of Boc-Lys(Dabcy1)-OH 2. Reaction of the activated ester 4 with 

Boc-Lys-OH 10, obtained from lysine by N-acyldtion of the Cuz+ complex with 

Z-Cl followed by W-acylation with Boc-N, and catalytic hydrogenolysis, gave 

the target compound 2. 

Experimental 

Melting points were measured in capillary tubes and are uncorrected. IR 

spectra were recorded on a Nicolet Magna FT 550 spectrometer. 'H NMR spectra 

were obtained on a Varian Inova 400 MHz Spectrometer. Elemental analyses 

were performed using a Carlo-Erba Model 1 1 10 instrument. 

1. Preparation of N-dabcyl-N"-(9-fluorenylmethoxy)-carbonyllysine 1 

1.1 Dabcyl-N-hydroxysuccinimide ester (Dabeyl-OSu) 4 2.2 g (8.2 

mmol) of dabcyl acid (prepared following the procedure described by 

Zhrnurova2) was dissolved in hot DMF (50 mL) and the resultant solution 

allowed to cool to room temperature. To this solution was added N- 

hydroxysuccinimide (HOSu) (1.2 g, 10 rnmol), then DCC (2.0 g, 10 mmol) in 

DMF (6 mL), with stirring. The suspension was stirred overnight at room 

temperature, and the dicyclohexylurea removed by filtration. The filtrate was 

evaporated under reduced pressure, and the residue was precipitated with ether. 
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DYE-LABELED LYSINE DERIVATIVES 

y... p-c, 
c-0’ ’.” H2N (CH2)4 HC\ ‘CU. CH(CHZ)~ NH2 

2527 

NH2 
6 

Fmoc-OSu 

F 
NH-Fmoc 

D ~ ~ c ~ I - N H ( C H ~ ) ~ -  HCOOH 
1 
1 

Scheme 1. The synthesis of Frnoc-Lys(Dabcy1)-OH 1 
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2528 SHEN, ZHANG, AND CHEN 

H-Lys-OH *HCI + CUCO~*  CU(OH)~ 

Scheme 2. The synthesis of Boc-Lys(Dabcy1)-OH 2 
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DYE-LABELED LYSINE DERIVATIVES 2529 

The product was washed hrther with 2-propanol and dried to give red solid 4 

(2 2 g, 74%), m p 200-1°C. IR, v,, (cm-'). 1737, 1767 (CO), 1603 (-N=N-). 'H 

NMR(CDC1,)- 62.92-2.98(bs, 4H, CH,CH,), 3.14(s, 6H, (CH,),N-), 6.79-8.22(m, 

8H, Ar-H). 

1.2 N-Dabcyllysine 6 To a solution of L-lysine hydrochloride (1.08 g, 

5.88 mmol) in water (7 mL), was added CuCO,.Cu(OH),.H,O (0.86 g, 3.60 

mmol). The stirred mixture was heated to reflux. After two hours of boiling, the 

undissolved cupric carbonate was removed from the hot mixture by filtration and 

was washed with hot water (5 mL). The combined filtrate and washings were 

cooled to r.t. and NaHCO, (0.41 g, 4.93 mmol) was added. To the cold mixture at 

0-5°C was added dropwise Dabcyl-OSu activated ester 4 (1.80 g, 4.91 mmol) 

dissolved in DMF (50 mL) under vigorous stirring over a period of about 2h. The 

contents then stirred overnight at room temperature. The precipitate was 

collected by filtration and washed successively with water, acetone and ether, 

before being dried in air to give the cupric complex 5. The finely powdered 

complex was suspended in excess of saturated EDTA solution and stirred 

overnight at r.t. The precipitate was collected by filtration and again stired with 

EDTA, filtered, washed with water, and dried to give 1.5 g of 6 (77.00/0). 

1.3 M-dabcyl-N"-(9-fluoreny1methoxy)-carbonyllysine 1 M-dabcyl- 

lysine 6 (1.15 g, 2.89 mmol) was suspended in CH,CN / DMF / H,O (6:2: 1) and 

stirred at 0°C. The pH of the solution was adjusted to 8-8.5 by the addition of 

solid sodium bicarbonate (0.25 g, 3.00 mmol), then Fmoc-OSu (1.17 g, 3.47 

mmol) was added in portions over a period of about 1 h. After stirring overnight 

at room temperature, the reaction mixture was extracted with ether (20mL x 2). 

The aqueous layer was acidified to pH3 by the addition of 6M hydrochloric acid. 

The precipitate that formed was collected by filtration and washed successively 

with brine and water. The crude product was chromatographed (chloroform / 

methanol = 50 : 1) to give 0.7 g of pure 1 (yield 40%), TLC analysis showed a 
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2530 SHEN, ZHANG, AND CHEN 

single sport, Rf = 0.30 (silica gel plate, chloroform / methanol = 5: l), m.p. 132- 

134°C. Elemental anal. calcd. for C,&I3,N,O,: C, 69.77; H, 6.02; N, 11.30. 

Found: C, 69.93; H, 6.05; N, 11.19. IR, v-(cm-'): 3417(NH); 1688, 1632 (CO). 

'H NMR(acetone-d,): 6 1.28(bs, 3H, NH, NH, OH), 1.52-1.62(m, 2H, y-CH,), 

1.66-1.75(m, 2H, 6-CH2), 1.79-1.89(m, lH, P-CH), 1.90-2.00(m, lH, p-CH), 

3.14(s, 6% N(CH,),), 4.22-4.27(m, 2H, a-CH and C9-H of the fluorene ), 4.32- 

4.35(m, 2H, OCH,), 4.37(t, 2H, E-CH,), 6.85-8.08(m, 16H, Ar-€3) 

2. Preparation of W-tert-Butyloxycarbonyl-N-dabcyllysine 2 

2.1 N-Benzyloxycarbonyllysine 8 This was prepared by stirring the W- 

fert-Butyloxycarbonyl-M-dabcyllysine-Cu2* complex 7, which was obtained by 

the acylation of the Cuz+-lysine complex with benzyl chloroformate according to 

the procedure described by Schlog13, with a saturated solution of EDTA as its 

disodium salt, yield 74%, m.p. 226-229°C. 

2.2 N-Benzyloxycarbonyl-W-tert-Butyloxycarbonyltysine 9 The N"- 

protection of 8 was accomplished using zert-butyl azidoformate (prepared 

according to the literature description4 ) following a standard procedures gave 9 

in 96% yield 

2.3 W-tert-Butyloxycarbonyllysine 10 To a solution of 9 ( 11.7 g, 0.031 

mol) in methanol (50 mL) containing lg  of Pd-C catalyst, hydrogen gas was 

bubbled in at 50-55°C with stirring, until the starting material disappeared (as 

evidenced by TLC). The catalyst was removed by filtration and the filtrate was 

evaporated to dryness. The residue was dried in vacuum over P,O, to give 10 5.7 

g (75%), m.p. 190-194°C. 

2.4 W-tert-Butyloxycarbonyl-N-dabcyllysine 2 To a vigorously stirred 

solution of 10 (2.4 g, 9.74 mmol in 30 rnL, water) was added a solution of 4 (3.0 

g, 8.19 mmol) in DMF (80 mL) dropwise at 0-5°C. After stirring at room 

temperature overnight, the reaction mixture was acidified cautiously to pH3 with 
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DYE-LABELED LYSINE DERIVATIVES 253 1 

2M hydrochloric acid whilst cooling with an ice-bath. The orange precipitate that 

formed was collected by filtration, washed several times with water, dried in air, 

and chromatographed (chloroform / methanol = 50 : 1) to give 2.4 g of 2 (59%). 

TLC, R f =  0.14 (silica gel plate, chlorofodmethanol = 5 : 1). Elemental anal 

calcd for C,,H,,N,O,: C, 62.76; H, 7.09; N, 14.07; Found: C, 62.76; H, 7.16; N, 

14.07. IR, v, (cm-I): 3286 (NH), 1745, 1686, 1606 (CO). ‘H :WR (DMSO-d,) 

6 1.37 (s, 9% (CH,),C), 1.42-1.78 (m, 6H, (CH,CH,CH,)), 3.08 (s, 6H, N(CH,),), 

3.25-3.29 (m, 2H, E-CH,), 3.82-3.88 (m, lH, a-CH), 6.85 (4 2H, Ar-H), 7.05- 

7.07 (4 lH, a-NH), 7.80-7.83 (m, 4H, Ar-H), 7.98 (d, 2J3, Ar-H), 8.55-8.57 (t, 

lH, E-NH), 12.39 (s, lH, COOH). 
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