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Abstract A naphthalene-barbiturate conjugant (G-Np) and a pockety barbiturate receptor (Hamilton re-
ceptor, H-receptor) with two 2,6-diaminopyridine groups linked through an isophthalic acid spacer were
synthesized. The dyad is created by functionalizing the H-receptor and G-Np with six hydrogen bonds,
which provide a high apparent association constant (Kapp approximately equal to (4.940.5) X 10* mol *eL
in CH,Cl,). Excitation with 330 nm light mainly results in a singlet electron transfer between naphthalene
and the H-receptor at room temperature, and a triplet energy transfer from the H-receptor to naphthalene at
77 K. These findings provide a new model for the study of the Hamilton hydrogen-bonded system, and will
benefit understanding the role of hydrogen bonding in natural assemblies.
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2-BE-=HEIBEREMERAY DRER:
# 2,6- JEFEEIE(3.0 g, 27.5 mmol)Fl = Zf%(2.1 mL,
15 mmol)#5 1 40 mL Jo/K DUk, F 0 CL2m A
EHH 2,2- " HIENEEA (1.8 mL, 15 mmol)f) 10 mL 57K
DUZRRI A BI(ZT 2 h B e 52). i o R vb 2 e e 6
SRR ER YU, EIRRSERE 4 n, WuERR L UlE,
T8 e 25 R ok 2 DY SR, 8 4 ] A FH Ak B A )2 AT 20 8
Ve V(A HE)V(LTR LTR) =611, 133 (1 [
=4 2.0 gk &4 1), 723 37%. m.p.: 148~149 C;
'H NMR (300 MHz, CDCl3) 6: 7.72 (s, 1H), 7.57 (d, J=
8.0 Hz, 1H), 7.45 (d, J=7.9 Hz, 1H), 6.24 (d, J=7.7 Hz,
1H): IR (KBr) v: 3479, 3372, 3301, 1662, 1611, 1456
cm % MS (70 eV) m/z (%): 193 (M, 98), 102 (47), 87
(100).

5-FE3E-N'N-2(6- = F 3 Z, etk o - 2-) 5 Bk Bk i (4b
Y 2QRIEmR: 15 1(1.09,0.52 mmol) 5 = Z. (0.6
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m.p.>275 ‘C; *H NMR (300 MHz, CDCls) d: 8.97 (s,
2H), 8.86 (s, 1H), 8.52 (br, 2H), 7.85 (br, 2H), 8.06~7.82
(m, 6H), 1.36 (s, 18H); IR (KBr) v: 1689, 1585, 1532,
1507, 1448, 1307 cm % MS (70 eV) m/z (%): 561 (M~
15), 504 (100), 420 (81).

5N N-2(6-= F B Z Btk e -2-) 7 Bk B i (4b
A9 A B 320 mg(th &) 2)5 1.0 g FAL W ZH T 30
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Bror e, 14 92 mg (&Y 3), % 30%. mp.:
162~164 “C; 'H NMR (300 MHz, CDCl3) ¢: 8.43 (br,
2H), 7.88 (br, 2H), 7.71 (s, 1H), 7.36 (s, 2H), 8.03~7.75
(m, 6H), 4.16 (br, 2H), 1.33 (18H); IR (KBr) v: 3364,
1678, 1586, 1511, 1448, 1298 cm™*; MS (70 eV) m/z (%):
531 (M, 32), 474 (100), 390 (76), 339 (85).
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5: 8.64 (s, 1H), 8.33 (s, 2H), 8.54 (s, 2H), 8.15 (s, 3H),
7.97~7.70 (m, 6H), 2.26 (s, 3H), 1.35 (s, 18H); IR (KBr)
v: 1677, 1586, 1513, 1448, 1303 cm *; MS (70 eV) m/z
(%): 573 (M, 8), 516 (87), 181 (100).
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DUBE, ZREWR, B V) @ V(LR LTg) =
10 © L HEEMTES, £38) 200 mg A @A (&
5), 7% 59%. 'H NMR (300 MHz, CDCls) ¢: 10.06 (s,
1H), 8.15 (d, J=8.1 Hz, 2H), 7.48 (d, J=8.1 Hz, 2H), 8.82
(s, 1H); IR (KBr) v: 1734, 1704, 1596, 1276, 1212 cm L
MS (70 eV) mVz (%): 276 (M, 18), 155 (100), 127 (80).

4-[(2,4,6- =5 AR- DY S e -5(6H )- 4 FR 2L R & -2-
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A, B SON 24 h, SO BB AL TE, 1L uE T
WK R SRS DTTE, 3 92 mg Ky 20 i 44 7= 4)
(&Y 6), 77 47%; IR (KBr) v: 3176, 2826, 1689,
1623, 1457, 1404, 1360, 1296 cm ™ :; MS (70 eV) m/z (%):
386 (M ", 25), 222 (54), 156 (100), 127 (60).
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A[(246-ZFAR-ANEERE-5-) PR EKE-2-ZHFR
BE(LEW 7, G-Np)WI&E R &%) 6 (90 mg, 0.023
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S HIE AN 101 kPa Hp, #iit 24 h. 21k e e id vk
SRR 240, 25TV, BRI V(DU ER)
V(LK) =1 10 FEEHT40 8, 3 30 mg [l 44,
77 % 30%. 'H NMR (300 MHz, 7 U ) o: 10.16 (s,
2H), 8.82 (s, 1H), 8.17~7.68 (m, 6H), 7.30 (d, J=8.5 Hz,
2H), 7.25 (d, J=8.5 Hz, 2H), 5.40 (s, 1H), 3.37 (s, 2H); IR
(KBr) v: 3588, 3448, 3209, 1704, 1408, 1358, 1275, 1191
cm % MS (70 eV) m/z (%): 388 (M, 53), 288 (100), 260
(52), 222 (48).
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different concentration of H-receptor in CH,Cl,

Jex=283 nm, [H-recrptor]=0, 0.5X10 %, 1X10 %, 2X107°, 3X10°°, 4X
103,610 ®molsL . Theinset isthe plot of I and cp

FIH G-Np ZO6HEKE Y, B g=1y—
lo/(2co)[V/Kapp + Co + € — sOrt (1/Kapp + Co + Cp —
4coCo)] T G-Np il H-receptor 2 1] &%) Hamilton
SR RIEMG G TR 10483 G-Np ¥I4h5¢
JEHRSE, e A H-receptor i G-Np 986588, co A
G-Np SIS, cp AN H-receptor SR, Kapp A
H-receptor F1 G-Np KM 25514, UL X op 1EEI1S 21
w2 EANE IR g, T8 Rk R 2 A 15 #)
H-receptor 5 G-Np 7& — 5 FHe P R W45 &3 2 Kape
=(4.94+0.5) X 10* Lemol %, %45 % 55 SCHRFRAE (1)1 5
ANIESEERN) Hamilton 24k 5 MG ZRAT AV &
4t 5 HOAE 24110091,

H-receptor 5 G-Np Z [ FL A ML T H B L AE A%
B FRER AT LG [ G-Np 2GHIE K, h Tl e 268
KR, K H— ARG G-Np 586kt e ik 15
H-receptor 5 4MI SO 125 1 1] [F]— 3k B (& 3). MK
3A[LLE H, G-Np 56 RN 6% 5 H-receptor [1)4£4k
OIS I E IR/, EEWATARAL G-Np 26K
SSTTHIAR 1) 4%, FH AT LAHEIRT AN G-Np 1) H-receptor [ 1.
AR AR MRL, RRREAEIHA R FE



No. 18

B #E5E: Hamilton 52 {A 525 2 DTS & AL T H R M — LA e B AL T 2027

G-Np Z&eHE KM ikt @il Rehm-Weller J5 2
(DPUHH5E =AU e G-Np H sk 81 H-receptor (1]
AT S5 T B R R

AG(kJmol *)=96.48[E(D""/D)—E(A/A*")— @

e’lre] —E,, (kJemol ™)
o Boo WK ASRER, ALY G-Np LA R, Ep=
322 kJmol * (F%G R i S A3 3, R AR AR
LA S PR H-receptor [R5 A7 —1.80 V,
MOCRRIP B 25 48 — S P e rh Sk s 1.72 V5 R
BP86/TZVP 5%t G-Np il H-receptor J& il [ & 14 &
BEAT JUMIAAL, 73 3E% 5 ORCA 2.6.0 #bA4u b i Bl
IR (Gaussian 03 F/7), 7531 G-Np Al H-receptor & 1A
BARMBRICGREENS, HIGEARIEEERDZES
H-receptor [H] i H B r (25 2 SrRR IR 1 580 T FEAH 488
St SR T IR EE B5) o 0.74 nm; 20 C i &0 H b/ FLH 5L
=914 D. ¥ FRE(EARNITFE(D)TH A3 G-Np L
Bk H-receptor Z [ RE B AR AG
i —3 kdmol %, 15 G-Np 1 H-receptor & il i) & B4k
R N ZE IR B R A5 31 Hereceptor (1) L T HRERS R FE
P22 FRVFI. AR, G-Np Al H-receptor i ) &4 14
ZH G-Np 56K E 2 G-Np Al H-receptor 2 [1]
AR FEBIAIR, PHEASREELSTTEA K.

4

1.0

E 34 0.8
a 3
T 8
= . [
g 5 0.6 g
T
< ~04 2
g 2
= 17 ==

& -0.2

0 Sy 2 T T T " 0.0

250 300 350 400 450 500 550

Wavelength/nm

3 ZEWEEh H-receptor FEEAME MO FIIE— 16 1)
G-Np R AGHE, B W 2 S8 4

Figure 3 Normalized emission spectrum of G-Np (—) and
absorption spectrum of H-receptor (+++) in CH,Cl,. The shadow is
the overlap of these two curves
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Figure 4 Phosphorescence spectra of H-receptor (2X 10 °
moleL %) in the mixed solvent of V(CH,Cl,) : V(CHCl;)=1":1
with different concentration of G-Np. A=330 nm. The inset is
corrected phosphorescence spectra of naphthalene by deducting
the direct excitation of G-Np moiety
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Figure 5 Phosphorescence spectra of G-Np (8X 10 moleL %)
in the mixed solvent of V(CH,Cl,) : V(CHCl;) =1 : 1
with/without H-receptor. 1e=330 nm
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R sefit 1 50 2 (1] RE.

BOl U R B PG BRI ST 5 R R
FUAHAEE FBEIN E K T ).
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