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A AR g Falo] Eepelo|=e) 1A} T2 HAHE 5 9
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TFAATE Ha Tl A4 RS T8l AFE RG] 7)o}
= 7 /0] Bt ek 2k Qi oz Hojd = ek AR T )
o] o]g7HA, B) Alelell 918 (A-H---B), 1% & 719] Yrp=
A YA ZL glojof gtk Ak oz A-H9) AR x)o] A
ake} F Bo] S35} 2ke] AA7)E egew uwE & Aot BE
A-He PR %= 5483590 (hydrogen bond donor, ©]3}
D) &, B ARF7E B AvA N (hydrogen bond acceptor, ©]
st AV E et ol EAE JR F4A%e Weke A
ofe] 79 AN E B3 A3 AREE U 5 ok Ao )
Hzjo|tk,

FAATLE T F Y HEAES EAR AT} A7)z 5y
= B3l ¢ 1ol 2 ool A2 97)9) tleksl 2| xe) = &
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om, o] T2 9 ), M}, B, 38 AL Fsk
= A7 U A713 2 AssEl 71 Fod Aol &
9] Shprt H3 YEE° ol WA= DAL RAEH| Bl B
B71s3 DA FHE 5= s W se AT whol ook
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Zimmerman©] #4J8 DeAp (deazapterin) $° UG (ureidoguano—
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2. 2

2.1 HXIFIH(D)L MAMH(A)S] HHE

TAATEY A7) B s P98HA 9 (thermodynamic)
02 Gibb's free energy?l AG £ B34 Kimol D& X
#E 5 oM UG=RT InK), AN L2 ~12~-24 Keal/mol ™
AEolrt TR A7l vkt Al g geks wko 7}
2 PAE 0 B el EARs A d3e) 47t i Fasi o
w07 2718 FAATE 7R Zo) 1709 02T 7R ARt
Ao ® Aek, 3] SAARE TR A 2712 s v}
2 Axr} nkd o7 At o7 DNAS 7|ide B3l |44l
<& 4= ek O3 194 20) G—-C F¥ol T--A Fgurt ok 107
~10° AL At e AAiEe] A% AV sk
T AEE stk #Zol Quinn® Zimmerman 256 £2] FAE
of thslo] A ATE vlEre g ap mitio ARME T8 $4A%
o) AIE 5T 5 Qe TR 2l ARSI Aok AkgEt W
52 HoE B 19 VRN

AGbQ98= 5.6+ 3.2njnfrg—3 Snygn-4.1nyg-—0 —0.7125552. 2ncH-—0

B 1. Variables Used in Multivariate Regression Analysis

Symbol Variable

Dintra intramolecular H—bonds broken before complexation

Ihg—o | intermolecular H—bonds formed between NH and C=0 groups
N | intermolecular H—bonds formed between NH and -N=groups
nep-o | intermolecular interactions between CH and C=0 groups

Aofx] Bio] AT 7} P et ATE BASHAE 22
W TRt QIAME, & B4R v, A KR, 239 7] 9
A U FAEE A 5] B AE0] AAR R sAETe) A
71ef) 92 wZIck a8 10 BR0) 25 42 %E FAehke &
A= 2 -39 AgELe 3F FAATS Yt ERE 459 2
gt} sl ojg]dt A 4% FAFATNE E 4 ik o)A
2 49 Jorgensen®l &8l wAw 22+ 718 gL (secondary
electrostatic interaction) ol 2J81] 1 AFHES oA Hr} 18,
A8k A=FTND) o AR (A) 2] BlgE Folo Bt a8 0
2 9P A3ks fxE S Qo dig 9, DADY) wiE s 7
Bah= ADA WS Zhe BAl Aeide g 3% 4438 84
S} e, FU% 3% S B35k AAD Hie] k= DDA
wjd o] Bxlel o gt Agg A & FLr1E M
Hjdo] 2A S=A4A3te] widy} BRAE o] Pl FakE 71Xt

2.2 BXpl £AZEKIntra-molecular Hydrogen Bonds)

AT QMo FIE T T UE ARk B3 A <
Aok ot} Aol SlojA BT Y Bl o
& Ealo] ¢S A 728 AL 5 vk 28y T 21}
o] AR E $4028E AT F Ue AETIES 3)Ho) 7t
58 S 3lo), o] Ao sl FE ) KIEF WAk 54E
e REsle] 3Ho) 71edt S 1o gR FAETe) o
T2 A 4= Qi) o)gsh S/ Etterol] 2Jaie] A8 A s
19k & 28 e ek wlle dwtE o g A AR
b Ao 6719 TBERE BT 5 Jled o

QHgaj), 71 vkl RARE AR FAAY T WA

l“,I
%
Ao
ﬁ

),

Hsec net secondary electrostatic interactions (attractive minus repulsive) Bah) 22223k 3l xR0 E sl ol Bajgle] 447
Nrap | resonance assisted H—bonds (cooperative H—honds) s10] 0]20] A= AolL}. o]9) B FAATL WHF= Ul )
Nror number of unconstrained single bonds frozen in complex A5 9)x)o)| 3| Ho] 2 Bxpr} 9x5) Ha AjEo R aAgt
H . H
r N N-H----- Q Me r,N ,C)' H . .
! d Bi O-—-H- u
;N‘Z/_\<N“"‘H'N \ N /_ N'H“'“NW Bu U4 ) /
B N N N=C N B e n
O CeHn H-N H=-0 R
AT G-C 141

—-AGozgs = 1.74 keal I'\'lOr1
Nintra = 0. MNH-N= 1,
-0 = 1 fign0= 1,
Ngee = =3, Myt = 1,
NraHe = 1

T
T
Z-T-nZ,
T

PrO Ar H OPr

23

-AG%¢q = 4.7 keal mol™!
Mintra = 0, ANH-N = 2,
-0 = 0,ngn.0 =0,
Nsec = 3, Nt = 0,
Nrarg = 0

8 1. CRBH ERi0| 407

IEAAUEN Js A 20 ¥ 6 T 20009 12¢

~AGP98 = 6.41 kcal mol™
Nintra = 0. INk-N = 1,
NNH-0 = 2 Ne-0 = 0,
Ngac =0, Nrat = 2,
MrerB = 3

~AGPg5 = 2.27 keal mol™!
Ninga = 0, ANk-N =0,
nNH-0 = 2, NeH-0= 0,
Ngae =2, Nrot = 0,
NRAHE = 2

45

~AG%gs = 3.22 keal mof*
Mintra = 0, NNH--N = 3,
H-0= 0, Nen-0 # 0,
Nsec = 4, Dot = 2,
ARamB = 3

2t A7) & 20| HEe F= URISU Am Chem. Soc, 129, 934 (2007)).
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gol okghd = glrk oleldt e I 200 B3lom, £3] Exh)
TaATel gJale] dHskEe] FAdolRAbE B (self—dimerization)
< ke BAE 6 - 6(DeAp——DeAp) ® 7 - 7(UPy——Upy)
1 g $A5e) ulglel o) 950) 958 & S Qe
2.3 45 TAZE EXR| SHOIEK| 28 W EEMRIE(Tauto-

merism)'?

8 30 B3%e] 4 6(DeAp) %= 7(UPy) 3 22 #HE 3

NN N0
Lo
HoR oo
N N N N

C4Hg”™ X H

S h

o
Kassoc = 120 M1

4
Z

z-::--ci
z--::—z>_
z—:|:----z>=
\Y
O----I-Z
T

~
=~
=

z
_</
x

>
P
O
=
I
&

Kassoc = 2x10* M-
-AGP,95=5.864 kcal mol™

Kassoc = 8.5x107 M
-AG®29=10.811 kcal mol™!

38l 2. 45 +oZBS YE - UE

DeAp (6)2] tautomerism

o

1396 (40%6)

T8 3. slEl 2 SUEKXIR! 6(DeAP) 7(UPY)Ql EEHS} I DAL,

46% (43%)

568

Kassoc = 1200 M
-AG®,95=3.762 kcal mol™”

o
I
©w
N
T
—Z
)\ />
=z
o

o
(/t\< Z--—-T-
=

Kassoc = 2x105 M~
-AGP,05=7.228 kcal mol™

o}
(X XR
N
Poloeow
H H 1 H
A AR N
Y7 T ]
OH,N o

o

77
Kassoc = 5.7x107 M
-AG®,53=10.575 kcal mol™!

CHJSH 2R B Of50| AazEH,

399 (11%)

2% (6%) Toluese (CDCh)

AR eEn3E Hust 4 gtk 2]y, EEHES] FHd o
Zh 54239 D9} A9) o] teksiAl Wit = ek 727t 4
olgt EEr ] Arhael ok Fuie] A el wlEhr thEA EXEHA
9 gufle] SAe) whE zizte] BEnEe] 2Ele) BAE SR
2} Agh|e) 24388 FYshe 2L 40 = ofYHTh DeAp
o= 2712) DDAAS) wliEo] EAllsl] AR o7 371 TR
2} AFA7} EAGE, T8k 3R EENQ) DADA vjge E tiE
FAo1RAAE ARt e Aol A2v8sisiRe] DADA #iE
2 22} A7) A5 2J3lo] Flo] DDAA ajjde] n3lo]
AFog okt AAz EFolt 22X F 2~6% o]
9] yxg &A%} w3k 49A EEmE ADDA HiE-S ZH) o
DAAD &S zi= 332 8(diaminonaphthyridine, DAN) 2} o}/d
oz} A3k AT &= 9lrk ols} HARIAl UPyE EEH3 drt
UPyE 3714 delel EEWE Zkw 9lor, 270 FAoleAt 2
s & 5= = AADD #1€3} DADA HIEE 94 DeAP2] ¢
$} PER7IXZ DADA #lg9] 23} BR7)4 s Fge] ot 284
7% DDAA wigde] 8Q o) stk ofdoleat Ae] 7hsdt
ADDA 3= DeAPS) v}/ Z DAAD BiES 24 313E 8%
oo} S FAIThY, o) golErl Al thEl 24004 4
AE) 71&3133ck.

2.4 4F A3 20| OPYO A} ZHHetero—complexation)

AYE} $53 e 2] AP IZ-AE ARsh] g Bz
2 F4A%0) 715 ol BARES] AR FHo| FARARY
EAjola] R} 9o} F). tlekdt £t EfEo] Jls o
o] o HERIZ At} FAEARY Ailo] EARHIE FEE) Yo}
A Ak Z, 955 BARIY 7)50] Sl BAELS OE BARe W
ol B3t J3 2FHE A F Ak o]AE gy
(fidelity) 012k k. A7)0l Q9F3818i%0] DeAPSt UPy+
S 738t Ao ¥R} AHAADD——-DDAA) & 1= FAll DAAD
#ido] gl DAN £412 3718k AADD Hiido] ADDA Hid= ¥
#xjo] olAo] B} 4% $:4A3HADDA--DAAD) S AL, o]
AolRAlSo] Agte T8 4a)d] B3Rl oldAA} B DeAP
9] 79 QlolA] oot AHRHE Kprro=5% 10° M '2 54
oA} AR Ku=8.5x10" M o] nla}e] ok 1008) F= 2F3pet.
ol &AL UPye] Aol oPdoldAt AL Aherr=5X
10° M2 SA90182F A% Ky=5.7x10" M o) Bl3lo] <k
108) A% sk} &, odolRAle] AjtEo] 1] 955 ¥AE )
whsl7] e BAOIEAEARS & 5 S EENS EAE A

UPy (7)2| tautomerism

DAN (8)
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AFIAY BAoA AR B P MEE B2t 278 o)
2% AL HAE Zimmermanel Jate] AR QP

I8 4()= DeAP, UPy 2 AFEA /i UGoI 7153t EEv
Z2 ARl oURES BoiF T itk AAIE DeAPS] EEM 3}
ol Aol oliqx] o] 2] Qobr] o FRe BEERL EAT
g Atk 53], FAolEA AfHo| 7 945 DDAA wlilde] ¥
Ak} o) Jol izt Aol 7153 ADDA ¥l e EEW7IY o]
Zpole DeAPET}E UPyollAl Art &, UPyolx] oldolixt Aol
7Vs3 DANS 371518 ADDA si2 ©] 47 wido| 7Fssle]
DeAP?] 73Rk 108 o] oldolnl 44828 RAF
o} o]% ARt o] Az e ANEA Y UGS 729l
EAo1R2} Agteo) 7F58 DDAA Wge] #a}s)l o) do| At A3t
o] 7Fs% ADDA #ilde] EEr7re] o] o7} wi$- =17 wiE-
off §3] A2 DDAA Q] EErE &4 7FsAl0] mje- &
th 2322, ADDA #i¥o] 9l DANS H7kebd UGE st
DAAD g2 wigslo] mdeigo] gl oolidat +AA%E 72
A BT AoE dFaon AEd o sty 5).

NMRel| oJ3t =478 24 A3} UGS )3 28EE K=
230 M 122 ko] DeAPL} UPy o] A3Ho] ujsiod ol$- oksigich.

gl Aeol|A UG Vapor Pressure Osmometer A $ 43}
Schrier7F® ARIgE TR} o) 84 (K= (X XD/X2, 7V, Xi=
249 5 X 8§22 fasm 3 At 5 UGE 89 4
el DeAP  UPy<] DDAA el oJ$t 45 542 %E A8t
£ 7o) olli AA——DD wijdel 2% EAdEAR ol 42T
(Hoogsteen hydrogen bond)-& 3t} &, I8 494 Bl UG
EEY F 7P B3 oux|E Zhs EEWZ] EA1Ee] fol RS &
ARARZY o 48RS Sk Sl 2S THEEIGIC $hE, 1Al el
o= gategl 2l Tt s wket Hoogsteen 42
o] I8 5(0)¢ 2ol H3se] 1 JHH 33 VATEE BeE
At AR X-ray APz HHct o]t 32k WlTEE
0|2 7} AR 3x1 1= O Sh)st 22 AHE AXE
o743 7Fssit o7]ol DANS 271 =4, f0de] s 3et
7t ol pAaAgEo] oA doliAt A uld| €3] Yot 45
A7%S 7= ADDA wWidZ HEHrh oifite] ool 42
A= nE o) Yol ExI7t 818t Juks ek Kal= -
o e 2dT FYEE HEE F Uk ¥kl UGS 7ol
439 DANS H7kshd UGS BdoRdAt 25 wadixz 93]
Ba|e 7 DANY} 3188 A 0= o)fea 3] el 34

a. Bu Rg®
.N"" O'H
S V:I:J 2DAN
earr, CLI =
b Keaxtowe
B
Kser = 8.5% 107 M -
AADD:DDAA
E.lu
o""’H'NTO‘E
LA 2DAN
oy e
{UPY), R K, =4 x 105M
I"‘0 N'"
Kur=57x107M1 B0
b

> 8
3 I

MP2 8-31+G" relative energy (kcal/mol) °

DeAP 6

2 BAE) U 4m. Chem. Soc, 127, 18133 (2005)).

IEAEY J7la A 20 B 6 5 20099 124

upy 7

us o9
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OJEAHAF SARBHA A Bk &, 38 BES u] gujels 4
3= BARre) AAE AlxE 5= vk
2.5 Y X200 BiSsh= 448 2XIE

EERIES Yol A7jsistAe) RS Slslolw olofyt),

01313} EEHES sl EAlnt} oA e FRE)

Hglo] 7153t o9} B @ 71x) <24, 9,10—phenanthr—
enequmoneg} urea®) 4428 flavins'® == 1,8—naphth—
alimides ¥ 2,6—dipropylamidopyridine#}¢] 423, 1211 A
JAoz 3 ozt wge YEZWAl S EAY ureas?te] F
2480l A 6). 53], urea®}t UEZHA FEA4I7ke] =44
el A9 AR A5 2 -gheih Ulolaii“ﬂ%"ﬂ/ﬂ urea
¢ AksE Fejel 4—UERopdAY] AAEN = 1 M olale A
o] Ageo] giAgt $hd B ol (KL 8x10* M A
9] 43S Hojert UE o] ggh A= ]‘Ui“ oAl E
WA-A)2 o)A 2 dejA] gk 3§ 1,8—naphthalimides
T 733t o)A dej kg3le] BRI} ‘ﬁ%‘%‘;}. Sl i =

I8! 5. (a) 8HAO|A Hoogsteen $+AZEON 2510 ?‘s"gﬂ uGel g

H. (b) X—ray 240] 2J510 ZFE DA A0IM UGS ORTEP 12 (35%
probability). () DAHMOIM FEHZ $AZEE UG LIMTER} UG-DAN
Ol4O|2Xt AEZ.

;\ /i :
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x 0 :
Y 8 \N//O
N 1,8-naphthalimides ®

modified
nitrobenzene
L <l

=0l Qs £42 H3lsls EXE ol

O

I8 6. 2%
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2 5ol tokst Ui tiujo) el $-80] 7FEstElet AAEh
2.6 =M O|EX| CIE £AZEH EXIE 0128 TEXIC| X8
FAATE o83l 1EAE) "]‘—— DEAY Tt E e B
2 uhio] it} Stadler $E1E 15S ZEREAel €
24%2] BARIAE o) g3l] AIEHE driad Eoige vt
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BAERE] 2B AlZshs 202 Kato9} Frechetoll <8 &
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olg3l] RAAE TS 22U, T"@E@"] okt BA=
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At 5573 2o E FAAT) % 2EAkAlY) 344E 7]
tiel] ol ) 3L Rkl BAo] A% 71s71E BAshaL
YA o= A3 Fls) T S BoP|x si8ith olgd EAR
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2 ZEAA e v FAETe wdoe] AM-E &, Schubert,
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A|1EH —;—Z]—x-]] 7H“‘ﬂ9i‘:} 53], Meijer7} 7}]‘%}?‘& UPyE= ©]
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el W ‘&?ﬂ%"ﬂ olajo} pER] 27 L’-iﬂxikﬂ Ho| 385
QCHAE 7). 1997 Meijert H2E &2ume] Tete] UPyE
T8l Fxel) wel 2RA 2] Exjge] dEiilE S o
23k ZEAAIE £3F Aol mERIEke] A& nEApL e 5
AL rojFglon L5} 718l wet ohA] Elame] S B
oJFEQIL). o]2d BA) Wske 71Ee] A& sAplAE 7diEp]
olEe 71eda BA) wisl2 Scienceoll HEIRT) o1l Coates
Long2? 74zt UPyS Zgjdddont ZavdreladolE
(PMMA) 2] BAlEo] 48 Tdste] Ak Er (elastomer) H=

lo
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Science 1997, 278, 1601.

JW Coates

Macromolecules 2004, 37, 3518.
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S elislA] e 2, & vl T L9ll(aprotic solvent) Lt
Hige S Bew ik ek AEA e ureido—s—
triazine™ TS TAATE FAT F oA ekt e
32H Hhettr 2RAAS] AL ZME shssich O3 8ol 1
Fxol, S| 2 A G| oF wdel] A4S vF =44
+e AT 4 = ureido—s—triazine® £k, wlilel Tl
go]

3

O}
¥

L

%+ penta(ethyleneoxide) B7HA5 F71808 w9)s)
solvophobical &7} 2J5le 44381 ureido—s—triazine?
Agto] FXEo] S|y}t aExlEe] FEAAE GAIg), ok
7] sikEo] AETS s XA B Ado) =
L FAEEE 8% 2709 ureido—s—triazined wEX| 43
°] Sz =ok A5 fufjoll] 3 EAlo] skl 9
1o1¢] n— n stacking2- AFH 02 321 7159 YT
ZAE IS F Sirk ol WEE g5l 294 stacking
X107 FEHr} S uf) Yo, Al RS BAJEY ), o)
e FARY FAAEC R o & SR EE wAsH dh) 7 o)
fre BRI w2A o] AR o gAEE B adg o
ERE B357] whgolr}, olgfgt AL itae] WE )
ZFL 107 o] 59 Srgalaloll Zissiock A v At

B (2
o

3
B

of
J

S
7

ﬁd
=
K

f{

“ 2
AL;;IM
o_u>'}“‘j
[e3
i

o

w

H i OR
H : H . RO__4_ _OR
NN_N_O o
H \’?"*SY’ hd H»;\g«,{»\ﬂ
N\\?}NH’N\/\M H,
P NTNAIN
i )}:./“
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RO OR : :

H

i

8 8. 3TH0] 2 Hpo| 9ZIT| QF ULk 2ES OfE LaEle
A £ Q= ureido—s—triazineE EECEZM SME LM 7|59 HA
(PNAS, 99, 4977 (2002)).

T=305K

1,=325K

2|& Y3 ureido—s—triazineE H718F 49 “Sergeants and
Soldiers” &/del g3l 33k vhoTzAe] Wak EAS Alojd
g)e}22

HSEE BlgkE-0] £33 A7 VY9 to|H(dimer) & %W 54
o] BFo] n— nt stackings FE=3HL. 023 B Higdloe#
A7RE =i o] A7)7F 7B n—n stacking B4de] #7F
Ho] B¢ ekt 713 33 v A Al Zssith o)y
g AT A= Mejjer} 2006'30] Sciencedl] REsISIcE” 12
9= oligo (p—phenylenevinylene) Z7F7} Q= 54 o124} v
T A=Ee] T3S Bato] 250 wt 3AH Ve 2
AR S RolF Qi) oW, FIEES AP g9E F
o] o|2J3t o] HAAIS A o2 WiXEEE SokEth SAETES &
Tol ohgt ejEAdo] mile- Atk UPy ©trke] A9 ¢F 80 C ool
A 11 AgEo) ule- eksllo] A7 |21 AT E-aliEt): Ureidotria—
zine2] 7-9-li= 2k 60 T F2ollA ol s @45 A& 5 gtk
334.4 KoME 3HE 102 A} 47 T4248S A5 ol
b HEE o)JFA Hil 258 WETF 4% $AE%E s o
o|We) w7} S713ic) 328 K(T2) ekt ¢F 15—20708] tlo]=|7}
g o R a2 33 RS B Fr) ol &
A (neucleation) 571 it} 25 WESFE o]eldl #2715
=o} 3 2] Wil T 3x1g FEAle] 27Te 2 A% ST 2
ol &, A%e] toHE Ar|age dor Ager) 255 305
K71 w3 olegh 3abd Va2 1Al 410-470708) &
A2 PR ARS8t AR slo|=2THE fufjo]l
A A= slo|=ENE gale] Zo|7} AoRH Agd EAHE QL
o) Zrlslo] S 2=(7,) 71 otk ofgt A= 71 71
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