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WE W 6-EEmEE . PR HE T TR I = 4100 SN R T 4 PIRIERE IR [2,3-d]BEWE S AR5y 1, RIS 40T WL
POEil 5% T HE F, Cl,Br, AcO, HSO4 , HyPOy “EBIE TR, 45 RARWNZIZ AR T 5 B 1 il B
EH, FEOLETF[2,3-d)EVEZ ARG IE K B2 . e T RSP 45 G ORI E W8, RIZARL AR AcO & 7
HAT RAFIERENE, $H e 2 RPN, Job MLk W24+ SPTE FITER 1 1 1 RURCA 4. H NMR i 5E
BE—DAESE T S I AEAE S R

KB ENEIF2,3-d)EnE; B TR, AR

Synthesis of Receptors Based on Pyridio[2,3-d]pyrimidines and
Their Anion Recognition

Huang, Zhibin Liu, Xuecheng Hu, Minghua Lin, Wei Shi, Daging™
(Key Laboratory of Organic Synthesis of Jiangsu Province, College of Chemistry, Chemical Engineering and
Materials Science, Soochow University, Suzhou 215123)

Abstract Four new receptors containing pyridio[2,3-d]pyrimidines were synthesized via three-component reaction of
6-aminopyrimidine, substituted benzaldehydes and malononitrile. The properties of the receptors with anions such as F , Cl ,
Br, AcO, HSO; and H,PO; were examined by UV-Vis spectroscopy. The results showed that receptors have good
selectivity to AcO . However, no obvious changes were observed on the other anions. The Job plot indicated that a 1 : 1
stoichiometry complex was formed between receptors and anions. The results also showed that hydrogen-bonding interaction
was formed between the receptors and anions. The combination assumed above was confirmed by the results of 'H NMR titra-

tion.

Keywords pyridio[2,3-d]pyrimidines; anion recognition; hydrogen-bonding interaction
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ATE LKA BT 6- = FEMEWE (1) UK T 2 59— fi
I =ALIr SNBEIF ST 4 FRILBE IF[2,3-d) W WERT
W) 4, R Eq. 1. 5T IX DR B 12
MR B 7 RBIE L, WFCER T, R AR TR
AcO™ BAT RUF I FErE U e

le) R
TEBA, H,0
HNﬁ N . <CN _TEBA, o0
Py CN  90°C
07 N" NH,
A CHO
1 2a~2d 3
R
o)
CN 4a: R=NO,; 4b: R=Cl; (1)
'*)/"“\ B 4c:R=Br, 4d: R= H
O7N N” NH,
H
4a~4d

1 #R5iTR

1.1 BABETFERESZIRLESRI T
WL T LI RPN T IO, T sz 44

TR S TSR AR ) S B B ) 22 57 a5 Rk

HH 2% FE O AR A 40 v 6, A it 1R 32 AR 34 %) 6

P 7o A, 2R A G EOA A R H - S

AR T 4a, 4b, 4e, 4d BIXF AcO™ A BT IR MIVE .
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0.1

00 T T T —— al

250 300 350 400
Wavelength/nm

B1 L+ s e e N2k 4a (2X10° mol/L)
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Figure 1  Absorption spectra of 4a (2X 10> mol/L) in acetoni-

trile in the presence of 5 equiv. of anions
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1 ] A2 K51 da X 6 FPOASIRI B B &5 AR F DG
TN ARSI BE S R, BT e R
(ICT)??, SZ24K4>F 4a, 4b, 4c, 4d 57540 303 nm ALK
Wi, BT AcO I IRES L 52445 T 4a, 4b, 4c, 4d
WA i 1) i & Ak, (HEXFF, H,PO, , HSO,; ,Cl™
K Br JLPEAMRN. BEHSZ AT AcO™ 18353
M.

2 AR T da AR EE AcO™ BT 5
BB AR, TN AcO™ BT )5, WRELE. WK 2
DU, BEAE AcO WREEMIE K, 76 226 nm 4k, WK
SCEEB RS, IERAELAFE, I 226 nm LR 236
nm &b, 7E 236 nm AbHBUHT W, RIS REAE AcO™
WL R, 280 nm Abth HY BT (P W C UG, I g 2 A
B P R, RO TR, R AR,
M 303 nm A ZEF5 % 358 nm Ab. RHFHE T 552K 45
G T N T R IR, T K AL
HE I 1) g e A W AT [ I T T S F A 230,
255, 286, 325 #1339 nm &b A7 —NEERISOT, SR
SERC AR K.

0.8 - 28
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0.7 1 24
22
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Wavelength/nm

B2 AcO fETEI 3244 4a (2X 107 mol/L)7E Z A% WG

TE
Figure 2 Absorption spectra of host 4a (2X107° mol/L) in
acetonitrile with increasing AcO  concentration,

1.2 K5 F4a, 4b, 4c F4d IS FELSMRIIEE
BH

HSZ 445> F 4a, 4b, 4¢ F1 4d [FIISOGIERE AcO
JEE AR Ak 5 RS IR WO 1 58 vl AL, LA RSO 1
IR A SRR, R ERAAR S PR T B e
R R E L 4. R Job plot I E &
WAL L, 2 FHRBE A 101 BREREY
(LAS2AA3 1 4a A H, [ 3).

R 9 25 1 T 75 40 o R MR i K Ak R ' 1 B 9
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Kl 3  Complex 4a-AcO™ lL &1 TAF £k
Figure 3 Job plot for complex 4a-AcO

Au=t ! T
A=A+ ¢ +e, +f —Hco +c, +KJ —4cocA]

a

Forfr Ao, A, Ay 70900 Z A1 SRS A7 AE I
PR ' JEE AR BE AR A I AR BRARL; co 2RI EE; ca
HIMA BB TR, K, AR TR &Y s
WL AR A T I T AR T 4a KA. MR L
A THEAF R S AR E W TR .
£ LMHRESTE AO RAMIOEENE K, (Lr
mol ')

Table 1 Association constants K, (Lemol ') between receptors
and AcO in acetonitrile solution

AcO™
Receptor _—
Amax/NM K,/(Lemol )
4a 300 8.9x10°
4b 300 2.51X10°
4c¢ 300 1.43X10°
4d 300 1.14x10*

1.3 BRERNZERSFREPBEFRIEAIETHAIE
i

WERE JE[2,3-d e AT E AT p-n JEHUMRR, TR
Wl e 7 B RS 2 MG W R R PE G & AR T
SRR S5, HOsi g g Ak 5%
PGy T R BOAR 3 2 1) L R A kvl e R PY. Bl R
I EHUARIEIRIAN IR, AN RS2 A4 53~ 0k ] —Fofr s - (R 4
I PR, S R DRI L TR
[FHE5R(H<Br<CI<NO,), /&% FH NH Jii 7tk
JNHE 5, T BCEUEE 1 R s, LS BB T a AR
Ty, BB FEA WA T W K SRR 1
ARG TR AcO™ ARG PR UUMAPE . X2 i
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T AcO MBUECR, 2B AN IAER, 2 HL T RV AN
AN VR I AR, AR TIRRES AcO TR
TE-BAREY, BESPRIERATREFT I 7057 N H
TR M, A8 SR> TR IN 2> 1 N AT EE A,
M5 RO B 8. BB 7 5240 T
ML, SR NH 524 B 5 I AL s
& RSO A B ). SBEESETIT T2 T
RS NIHIE, (el 732tk 7 NI g s, (AR
PP RIG K, 70 T IORIPE S Mg o, AT 51k
ARG % 2 25 20 A1),

SR BB AR W] IR A OO 4 TR, £
I (152 AR 53730 6 FRBH B e O, i A X
PR W 7 2RI, SR> T A% AcO™ Tk #E IR
BIAERL. X0 T B KPR BNy Re D R, et T
T WA, P AERROKA) CT W, A 3ExTEA
BTSRRI 2 — A b i, W A o B AR
A%, BCEWIE T REFTIT T 20 1 W LG e A2 1) T
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R 52 A3 5 1R 28 SN RS R s KR vee, A T
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Figure 4 The plot of the absorbance vs. concentration of AcO

in CH;CN
[4a]=2X 10" mol/L, A=304 nm; the correlation coefficient is 0.9977
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Figure 5 '"H NMR spectra of receptor 4a and in the presence of
AcO  in DMSO-d;
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3 KEES
3.1 WIS

WA BT R b al, RAESE—D 4. &

i oAtk al, pr BB o LY TR #, 08 Alfa

Aesar 2\, AT R R — 24l

WG B UV-2501PC 40 n] Wor 6otis
(1 em A YEHR), ZIAMNERER Tensor 27 BLLLAMERE(L
(KBr J& F); #%#E359% ] Bruker DPX-400 MHz A% #4347
I 5% AL (DMSO-ds, TMS P b5 )l 325 70 3 20 #1 K H
Perkin-Elmer 2400 1T JGZ 2 HT4X.

32 FHRUEVERSHIE

4 6-Z FEMERE 1 (1 mmol)5 HUA T 2 (1 mmol)
KRN 3 (1 mmol)—#2 # -+ 10 mL /K, fEAHFL RS M
{7 TEBA (0.1 nmol)f#7E T 90 C FHiH: [ [ Y. 4
h, K RNV EIRN W, RS BAR Y R, R
VI DMF H 45 850 A3 2l A &4 4.

728 H-6- T HE -5-(4- i HE A8 ) ik g I [2,3 -] W5 I -
2,4(1H,3H)-_fiil(4a): 773 95%. m.p.>300 C;'HNMR
(400 MHz, DMSO-dy) d: 7.59 (d, J=6.8 Hz, 2H, ArH),
7.80 (s, 2H, NH,), 8.29 (d, J=6.8 Hz, 2H, ArH), 11.03 (s,
1H, NH), 11.56 (s, 1H, NH); IR (KBr) v: 3200 (N—H),
1706 (C=0) cm™". Anal. caled for C4HgNgOy4: C 51.86, H
2.49, N 25.92; found C 52.03, H 2.46, N 26.05.

7- 28 -6- T -5-(4- R 5L ) Ik we I [2,3-d] W HE -
2,4(1H3H)-—ii(4b): /*F 81%. m.p.>300 C; 'HNMR
(400 MHz, DMSO-de) o: 7.31 (d, J=8.4 Hz, 2H, ArH),
7.48 (d, J=8.4 Hz, 2H, ArH), 7.65 (s, 2H, NH,), 10.93 (s,
1H, NH), 11.47 (s, 1H, NH); IR (KBr) v: 3161 (N—H),
1705 (C=0) cm L. Anal. caled for C,;HgCIN;O,: C 53.60,
H 2.57, N 22.33; found C 53.79, H 2.49, N 22.56.

7- B8 K -6- UKL -5-(4- W A8 KR ) Ik WE I [2,3-d] W E -
2,4(1H,3H)-_fil(4¢): "% 95%. m.p.>300 C;'HNMR
(400 MHz, DMSO-dy) d: 7.25 (d, J=8.4 Hz, 2H, ArH),
7.62 (d, J=8.4 Hz, 2H, ArH), 7.67 (s, 2H, NH,), 11.50 (s,
1H, NH); IR (KBr) v: 3172 (N—H), 1716 (C=0) cm .
Anal. calcd for C4HgBrNsO,: C 46.95, H 2.25, N 19.55;
found C 47.09, H2.17, N 19.65.

7- 2 KL -6- O -5- 0K Lt BE I [2,3-d] ME BE -
2,4(1H3H)-—i(4d): 7*F 90%. m.p.>300 C; 'HNMR
(400 MHz, DMSO-dy) 6: 7.09 (t, J=8.0 Hz, 1H, ArH),
721 (t, J=8.0 Hz, 2H, ArH), 7.41~7.43 (m, 2H, ArH),
7.65 (s, 2H, NH,), 10.93 (s, 1H, NH), 11.48 (s, 1H, NH);
IR (KBr) v: 3135 (N—H), 1729 (C=0) cm ". Anal. calcd
for C14HoNsO,: C 60.21, H 3.25, N 25.08; found C 60.36,
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H 3.42, N 24.85.
3.3 EIMAIL(UV-Vis)HitkihE

AR EL 1 mL 324K 4a, 4b, 4c, 4d 1 ZHEW
(2X 10 *mol/L) T-— 41 10 mL Z&MHH, BN F,
AcO™, CI°, Br, H,PO;, HSO; FAE THIDY T 54k &
(0 G, T IR 2. Mk G, &A1
(IR S RS2 RIRIEIY 5 1%, IRAIAIGHE T 25 Cll
FLERAM-] WO S % (CH3CN fE 22 L),

A EL 1 mL 324k 4a, 4b, 4c, 4d 1 ZHEW
(2X10"* mol/L) T-— %1 10 mL A&, 2HImAR
AR 7 AcO™ DU T R4 i 2w, M &
ERRE R L. WA SEEE, T 25 CllHgsb-n]
DL (CHSCN AE 2 LL).

FIFH Job KPRz R4y 5B B T IRCAL LG, LAz
A da KB, AR T 5 B AR TR E
(4X107° mol/L), 43 il e 52 1A 5 % A ¥ R JR 43 %, LA
KINEARPZARERAES L, T 25 CIILLS-n] WL
s
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