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A series of dabsylated amino acids (Dabs-AA) were prepared and their aggregation behavior in
aqueous solution was studied by UV/Vis absorption and CD spectroscopies. Dabs-AAs show pH-
dependent absorption in the visible region, characteristic of the dimethylamio azobenzene chro-
mophore in a dilute aqueous solution. Upon increasing the concentration of Dabs-AAs, the vis-
ible absorption around 500 nm of the Dabs-AA monomer decreased its intensity, and a new band
due to the Dabs-AA dimer appeared in the 360 ~400 nm region. Dimer formation depended
on the DMSO co-solvent concentration, the solution temperature and the R-groups of amino
acids. A split-type induced CD spectrum was observed for the dimer absorption band of Dabs-L-
Phe at 363 nm: a negative first Cotton effect at 379 nm and a positive second Cotton effect at
359 nm. These results indicate that a pair of Dabs-L-Phe molecules were stacked with negative

exciton chirality.

Keywords : dabsylated amino acids; dimer; induced CD ; exciton chirality.
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Fig. 1 UV/Vis absorption spectra of Dabs-L-Phe

(5.0 X 10" ° M) at different pHs

pH of sample solution —a: 2.0; b: 3.1; c: 5.8; d:
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Fig. 2 FT-IR and Raman spectra of Dabs-L.-Phe

Table 1 Acid dissociation constants and UV /Vis spectral characteristics of MO and Dabs-AAs

Basic form Neutral form Acid form
Compound pKa pKae
Amax/NM Emax Amax/NM Emax Amax/NM Emax

MO 3.0 — 464 2.42 x 10* 464 2.42 x 10* 509 4.35 x 10*
Dabs-Gly 3.0 11.8 469 2.69 x 10" 473 2.92 x 10* 503 5.37 x 10"
Dabs-L-Ala 2.8 12.1 468 2.80 x 10* 474 2.93 x 10* 504 5.47 x 10*
Dabs-1-Val 2.8 12.5 466 2.79 x 10* 475 2.83 x 10* 504 5.20 X 10*
Dabs-L-Leu 2.8 12.3 463 2.86 x 10* 475 2.93 x 10 505 5.33 x 10*
Dabs-L-Phe 2.8 12.5 465 2.74 x 10* 471 2.82 X 10" 505 5.12 x 10"
Dabs-L-Trp 2.9 12.5 466 2.84 x 10* 475 2.86 X 10* 511 5.30 x 10*
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Fig. 3 Concentration dependence of the UV/Vis absorption spectra of Dabs-1-Phe at

various pHs

a: pH1.9;b: pH3.1;c: pH5.4;d: pH88;e: pH10.1;f: pH12.1
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Fig. 4 UV/Vis absorption spectra of various Dabs-
AAs (2.0 X 107 ° M, pH 3.1)

a: Dabs-1-Ala; b: Dabs-Gly; c: Dabs-L-Trp; d: Dabs-1-
Val; e: Dabs-1-Leu;f: Dabs-L-Phe
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Fig. 5 Effect of DMSO addition on the UV/Vis

absorption spectra of Dabs-L-Phe (2.0 X 107° M, pH
3.1)

a: 1% DMSO:b: 5%;c: 10%:;d: 15%
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Fig. 6 UV/Vis absorption spectra of Dabs-1-Phe
(2.0 10 ° M, pH 3.1) at various temperatures

a: 19.3C;b: 26.9C;c: 32.7C; d: 38.0C
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Fig. 7 CD and UV/Vis absorption spectra of Dabs-1-
Phe (2.0 X 10 > M, pH 3.1)

KAGAKU Vol. 54  (2005)

¢, Dabs-i-Phe DFA Y —3ADF I ) 57 4 —%RT
MTAY Yy F 7 LTWBILAREEIND (Fig. 8).

¥ |2, Dabs-D-Phe Tlid Dabs1-Phe & [A#£lZ, 368 nm %
Pume s o5HRCD 2527225, 3y b VRIEOF
GO L7 CD #5272 (Afi=+1744). TOZ ki
T3 BROANFRFR - DVMRFESB YA —DAY v F
YIOFT) T4 —EHEITEIEERLTNS. B
FTEIRTIEZIDLH % CD AXRZ MBS N2>
722805, LLE DD DEAMERIIEWICHEGHARIIH S
CLEHNHLENTHA.

4 Fh =5

Dabs-AA (ZIREE, IR, WEMKZ EOFEMIZL ) ¥4
X—ZERT LI ENHLNE oS BRI L
Dabs-L-Trp ® X WA SR O 2 L L2 T B L,
Dabs-AA O FREE BT T, MR EFERICT VY
N=N2EiE b 7 Y AR CTHRAFIGTFHEZRFL TS &
ZZBbND. UV/Vis RUTCD AT M VEERD S, Dabs-
1-Phe ZADF T ) 74 —&RT &9 LEITHEER L
TWwheEZLNS.

Fig. 8 Proposed structure of Dabs-L-AA aggregates
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F7zm) F (Dabs-Cl) 1%, E#AZ7 O~ N5 74 =R EWCLEY VI EGHOBOT I )
R AICTH D, HE DI, Dabs-Cl TEE SNz —HED T TV L7 I /1 (Dabs-AA) ZEHKL, %4
TR A X7 MV RO (CD) A7 MV EJIE L, Dabs-AA OKBERH TOXEEHE ZMETL
7z, FHKIEHE T, Dabs-AA DT HEBOWIUEI Y A F VT I 7 7RV ¥ AFEFA O pH RN 2 7R
Dabs-AA DL FFIZHEV, 500 nm £ D Dabs-AA D E /< —HEOWIUZHKA L, 360~ 400 nm FHI%IC
FTAS—ICHRTHE—7 0B S NG, 54 v — ORI IBEE L LTI XA F VANV ET T N,
WIRE RT3 7 BAM (R) 12K 5. Dabs-L-Phe @ 363 nm (2Bl S N5 ¥ 4 <~ — DU (23 E
LT, 379 mm ICEDE—T v b UhE, 359 nm ICIEDFE Ty b UahEE L OBWiERGEE CD AR
FUHBII SN, IS ORRED HKERT TIE, Dabsi-Phe ZEDF I 74 —2RTEMTT A~

—EZBMLTnDE I EAVREE T,



