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Hcnonb30BaHue CYyIPAMOJIEKYJIAPHBIX CHCTEM
JJISI MOJIJIMPOBAHUS OMOJIOTMYEeCKUX MPOLECCOB

* Pazpa0doTKka MeTO0B JAEeTEeKIHH AMHHOB, KAPOOHOBBIX KHCJIOT H
AMHHOKHCJIOT, NMENTH/0B.

* PazpadoTka MeTOA0B BBeJAEHHUS (pJIyopeCHeHTHBIX METOK,
apyrux TunoB mapkepos B /IHK.

* PazpaboTka MeTOa0B ceJIEKTHBHOIO pa3pymeHus moJjexysa J1HK.

* U3yuenne MeMOPAHHOI0 TPAHCHOPTA OPraHUYECKHX MOJIEKYJ H
KATHOHOB METAJLJIOB.

® UcKyCcCTBEHHDBIE KATAJIMTHYECKHE CHCTEMBI,
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(i) (£)1'NEA/ (+)-18C6H. / CD3sCN
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Table 1

AMP-ananu3 crepeon3omMeposn

Effect of deuteration solvents on chemical shift change (R'R*-CH-NH,)

Entry Compounds R', R* Solvent CH proton without Ad (CH proton with CH; proton without Ad (CH; proton with
18C6H, 18C6H ) 18C6H, 18C6H,)

| Phenylglycine (PheG) CsHs, COOH D,O 5.21 +0.07(r), +0.17(p)

2 CD;0OD 5.08 +0.38(1), +0.50(p)

3 CD;CN 5011 +0.20(1), +0.42(p)

4 1-Phenyethyl amine, (1-PEA) C;Hs, CH; D,O 454 +0.05(85). +0.03(R) 1.64 +0.00

5 CD;0D 445 +0.29(R). +0.33(S) 1.63 ~0.02(S). +0.06(R)

6 CD;CN 4.50 +0.09(R), +0.16(S) 1.64 —0.03(S). +0.00(R)

7 Alanine-f-Naphthylamide (Ala--NA) D,O 4.30 +0.04 1.68 +0.00(L), +0.01(p)
C,,H,NHCO, CH,

8 CD;0D 4.17 +0.15(p), +0.32(1) 1.65 =0.03(.), +0.06(p)

9 CD;CN 4.34 Overlapped 1.66 ~0.02(1), +0.00 (D)

10 1-(1-Naphthyl) ethylamine (1-NEA) C,¢H. D,O 5.46 +0.01(S). +0.0%R) 1.78 ~0.02(R), +0.01(S)
CH;

11 CD;0D 5.39 +021(S). +0.47(R) 1.76 =0.06(R ), +0.00(S)

12 CD;CN 5.39 +0.14(S). +0.30(R) 1.77 —=0.08(R), +0.00(S)

All chemical shifts reported in ppm relative to TPS at 27 "C.
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Figure 5. NOESY (400 MHz) spectrum of a I:1 mixture of Host 3 DMSO at 20°C. [H05[3]=5.()x|()“' M.

(1.4X1072M) and guest 5 in DMSO at 21°C. Ha means the protons of
crown ether part of Host 3, Hb means the rerr-butyl protons of Guest 5,
respectively.
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FIGURE 7. Association constants (M~') with receptors 2 and 6
determined in CDClz. All ammonium guests were used as bromide
salts, except for 1-R-phenylethylammonium, which was used as
tetraphenyl borate. Bromide was used as the tetrabutylammonium
sallt.

FIGURE 8. Proposed mode of binding of a-amino acid ester
derivatives by N-linked tetraalanine methyl ester 2.
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Tpancnopr tonamuHa yepe3 MeMOpaHy

n R
0/5\/& —0 BUAN
1. LAH, THF 1. P(OEt)3, 120°C
2. MsCl, DIPEA, THF 2. LIOH, EtOH, Hzo
3. LiBr, acetone 3. Bu,NI
(70%) (30%)

R COOMe
Aocg/é\/s (_ o
n_o BuN*
M “OEt C
2 3 Scheme 1

Table 1. Extraction and Transport of Dopamme by Synthetic Camers

1 41.4 218 (287)

2

3 2 8.1 4.12 (5.4)
B 3 9.2 2.54 (3.3)
5 2+3 10.5 11 (14.5)

* Departure phase: sodium phosphate (100 mM, pH 7.4), sodium hydrosuifite (10 mM), and
dopamine hydrochloride (41 mM). Organic phase: | mM of each carrier in chloroform. Receiving
phase: sodium phosphate (100 mM, pH 7.4) and sodium hydrosulfite (10 mM). ® Aqueous phase:
sodium phosphate (100 mM, pH 7.4), sodium hydrosulfite (10 mM), and dopamine hydrochloride
(0.3 mM). Organic phase: 3 mM of each carrier in chloroform. ¢ Initial transport rate (relative
rate in parentheses).
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CynpaMoJieKyJApHbIN KaTaJIu3
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) o o Figure 6. Concentration of Gly released from the hydrolysis of 2 by
Figure 2. pH dependence of ko for hydrolysis of 2 (a). 3 (x), and 4 CABP under the condition of Sp (2.86 mM) = (, (0.394 mM) at pH
(O) (So = 1.96 x 107* M) promoted by CABP (Co = 1.08 mM) at 50 9.00 and 50 °C. No reaction occurred in the absence of CABP.
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Figure 5. The dependence of ko on C for the hydrolysis of S and 6
(So = 1.96 x 107* M) promoted by CABP at pH 8.50 and 50 °C.
Slopes of the straight lines are 24.7 + 1.6 h™' M™! for 5 and 16.9 +
0.7 h™! M~! for 6.
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Figure 1. Schematic design of transacylase mimics.
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Figure 2. Receptor mediated thiolysis reaction.

Table 1. Pseudo-first order rate constants for reaction of 8b with thiomethyl derivatives. a |
Catalyst [Cat] x 10* (M)| [Cat)/[8b] Kobs (sec'l) Kobs/Ko HuC Sj\ N‘j\ﬂ
H
HSCHCOEt 4.64 21 6.40 x 10 1 9.R-CHSH 10.R= Hs
9 4.64 21 391 x 105 61
2 2.42 11 1.41x 1073 220
2 2.90 13 1.67 x 107 260
2 3.39 15 1.83x 1073 285
2 3.88 17.4 194 x 1073 300
2 4.36 19.5 2.15% 1073 335
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A=370nm _
A =480 nm

trans Cis

Figure 4. Computer-generated structures of interswitchable trans and cis forms of 1-[Bals.

25
Table 1. Catalysis of the Basic Ethanolysis of Anilides 2 and 3 in : rane:11Bal;
EtOH_CHBCN (65/35 V/V) at 25 C3 20 _ after 40 or 60 s irradiation
(quasi-trans-1[Bal,)
substrate additive (0.10 mM) Keos” (s-1) Kiel A SR s

2 none 393 x 1077 I 5]
trans-1+[Bals 1.09 x 1072 280 : T
quasi-trans-1+[Ba], 1.84 x 1072 470 5]
quasi-cis-1+[Ba], 4.89 x 1072 1240 ]

3 none 1.85 x 107° l _ -
trans-1-[Bala 426 x 1074 230 05 - pasreriita
quasi-frans-1-[Ba]z 7.82 % 102 420 ]
quasi-cis-1+[Ba]z 236 x 1073 1280 ool -

200 3(|)0 4(;0 5(|)0 6(|)0 700
@ Experiments carried out on 0.025 mM substrate solutions in the presence A (nm)

of 1.00 mM MesNOEL. ? Clean first-order time dependence was observed Flatire 2. UVl sprgia o]:tnlf::ﬂ:: quat-ols. T e b[cgoi'c i adles
. . . ~ - radiati a . A C spectrum ¢ o I [rans-1- aj2 1S SNOWT
in all cases. Error limits are on the order of +5%. Eor Sonipadiaon,
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Figure 1. *P NMR spectra of ATP and [24]N¢O, (1) (0.03 M
in each) in 10% D,0/H,0 at pH 7.0 and 70 °C. The chemical
shift assignments: ATP, a = -10.6, 8 = -20.6, v = -5.7; ADP,
a = -9.2, 8 = -6.0; inorganic phosphate (P,), +2.5; AMP, +3.3;
phosphoramidate, +10.3 ppm. The chemical shifts are relative
to 0 ppm for 85% H,;PO, as an external standard (+, downfield).
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Table 11
Comparison of ATPase- and Macrocycle-Catalyzed
Dephosphorylation of ATP Using Lineweaver-Burk

Kinetics
catalyst KoM Vg, uM/min kg, min™ Reat/ K
none 2.5 % 1074
ATPase 1 X 10 3.2 x 10* 3.2 X 108
1 1 X 10 0.064 6.4 X 107° 6.4 X 10°

——

Properties of ATPases

ATPase/Mg**
ATP + H,0 « ADP + P,
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Fig. 2. Emission spectra of complexes 1 (a) and 2 (b) in Tris-HC] buffer in the absence and presence of CT DNA. Arrow shows the intensity change
upon increasing DNA concentrations.

1.20
1.15- Form Il
Form I
<. 1.10-
& 6 1 2 3 4 5 6 7 8
1034 Fig. 5. Photoactivated cleavage of pBR 322 DNA in the presence of
Ru(ll) complexes, light after 60 min irradiation at 365 nm. Lane 0,
1.004 DNA alone; lanes 1-4, in the different concentrations of complex 1: (1)
. . , , 20; (2) 40; (3) 60; (4) 80 uM: lanes 5-8, in the different concentrations
000 002 004 006 0.08 of complex 2: (1) 20; (2) 40; (3) 60; (4) 80 uM.
[Ru]/[DNA]

Fig. 4. Effect of increasing amounts of [Ru(bpy), (dpp2)]*" (m).
complex 1 (A) and complex 2 (¥) on the relative viscosity of calf

thymus DNA at 28 (20.1) °C. The total concentration of DNA is
0.5 mM.
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Figure 4. Electrophoretic separations of DNA cleavage with copper(ll) complexes (lanes 3—8
presence of HyO; [1 x 107* M] and ascorbic acid [I x 107% M].
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Table 7. DNA Cleavage with Copper Complexes in Presence of
H>0, and Ascorbic Acid?
Cu®** complex  concn H>0; ascorbate RF I
lane  of compd [M] [T x 1074 M] [1 x 107*M] [%]
I g = 100
2 + — 99.5
3 l l-x:107% + - 01.5
4 8 1 x 10~4 + = 33.0
5 7 1 %1074 + - 444
6 6 1 x 1074 + = 59.8
7 10 5% 107 + - 60.4
8 11 Si5e: 1074 + —
9 | 151078 + -+ 37.2
10 8 |.5¢10~° + -+ 43
11 7 1 x 107¢ + -+ 4.9
12 6 1 x 107¢ + -+ 29
13 10 S 1077 + + 53
14 11 i o () + +

14

11

: [1 x 107 M]; lanes 9—14:

[1 x 107 M] in
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Figure 2. DNA cleavage by 2. pBR322 plasmid DNA (50puM base
pairs) was incubated with various concentrations of 2 (pH 8, 50 mM
Tris buffer, 13% v/v DMSO, 20h at 37 °C) and analyzed by gel elec-
trophoresis (0.8% agarose, ethidium bromide stain). Lanes 1, 2, and 9,
DNA without drug; lanes 3 4, I mM 2; lanes 56 and 10-11, 100 pM
2; lane 7, 10pM 2; lane 8, 1 pM 2; lanes 9, 10, and 11 were heated at
70°C for 90s after incubation.

100 +
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% Cleavage

Figure 3. DNA cleavage by 1, 6, 4, and 2. ®X174 (RF-1) phage DNA
(50 pM  base pairs) was incubated with ImM 1, 6, 4, or 2 (pH 8§,
50 mM Tris buffer, 13% v/v DMSO, 20 h at 37 °C) and analyzed by gel
electrophoresis (0.8% agarose, ethidium bromide stain).



