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Inhibit Logic Gate: Based on the Fluorescence Switch of B-Diketone
Complexes with AI** and Fe®*"
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Abstract 5-Hydroxy-1,3-diphenyl-4-phenylacetylpyrazole (HDPP-PA) and its complexes of AI*", Fe**
were prepared in this paper. Their compositions and structures were characterized by elemental analysis, IR,
UV-vis and fluorescence spectra. The fluorescence of Al(DPP-PA); was quenched by the addition of Fe®',
and the INHIBIT logic gate was fabricated.
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B- Wi BiC & (HDPP-PA) ¥4 2 25 SCR[6] J7 4 A i IF
2 'H NMR RUUCESHIRAE. BAYIRIHI& 50T
¥ HictA HDPP-PA (15 mmol) in#ws T 70 mL ZFEHh, 75
FLREERE TN AI(NO5)3*9H,0 (3 mmol)ak FeCls (3
mmol) [RIZK¥ME, BN 1 h, BCEA S, g, [k
I3 CSEEFIZKLEPRIR, 53 AHRAL A4 Al(DPP-PA),
L4 {4 [f 14 Fe(DPP-PA);. MALDI-TOF-MASS for
CeoHs:0sNGAl (M ' +Ag) 1195.1, found 1195.3. Anal. calcd
for CeoHs:OsNGAl: C 75.94, H 4.66, N 7.67; found C 76.23,
H 4.73, N 7.73. MALDI-TOF-MASS for CgHs,OgNgFe
(M*+Ag) 1223.9, found 1224.2. Anal. calcd for CegHs,O6-
NgFe: C 74.25, H 4.61, N 7.53; found C 74.08, H 4.58, N
7.42.

LEAMNGIEAE B IR Prestige-21 48 KBr Js A 5
S, TRITEE 400~4000 cm ™ RAN AT WG AE B
UV-3150 b58Rk; 266G RF-5301 B, Bk
RSSRIESS A 10 nm; JCE T {E Vario JGE 7 HT X
I 52 i ; MALDI-TOF-MASS 7t Kratos PC Axima
CFRplus 52 Jik.
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fil /& HDPP-PA {41 4MtifE 3330~2500 cm 'y
B P EH R A5 B2 (1 58y, HLARIA A 43 F ] OH-+-O &
SEETEAE, R A- TR A 7 W R e e o
HAR SRR, HLS&RE T APTR Fe TR &Y
Ji, P B 2 R SRR AE WA W %, B 2 R 1)
WUk LR PR AR TS SRS TS, X— b
ATLAA C=0 Pl W i (1) A8 4 A3 FIHIESE . BiAA C=
O Fil C=C 4V i Bl 7r 1636 F11 1538 cm 4k, i
Al F1 Fe LA 911) C= O W5y 54 T~ 1618~1581 Fl
1574 cm ', C=C (W icid 53 47 T 1511~ 1481 K1 1474
em b UERECAA R ERIL A S0 T RO, i HL 4 AR T
HPX 419 FI 414 cm PARHEL T U JE 8 M—O HE LT A
P, G5 ATADIITCEHTE, BATAMERILTE B

NSk AI(DPP-PA)s 5 Fe(DPP-PA);. iX15 £
MALDI-TOF JFUifiEse, ©A15 Ag 45 &1 13
T U4y Bk 11953 FI 1224.2. 18 £ T v P I Ak
HDPP-PA {155 KWl Jy 254 nm, HITJE T -3k
() m—m* B T ERIT I, iCEH) Al(DPP-PA); Hl Fe(DPP-PA);
15 LTV (A 4 1X 1075 moleL ™) i i e KW g i 5
ficfA HDPP-PA FIAHIR], BEHIEL &P RE ) 32k A
BC A, T ELE AT AR R 2RV O R B LS I sy, aX e
BH IC A5 0 T I A T 5 A el ) 0 A A 0 1 L G A4
HDPP-PA 3 K JLT-%A %G, A(DPP-PA)s ¥y AKX HLA
Oy, BRESK N 458 nm(CE Kl 270 nm),
PNHFMT N 84 ns, JOGETHAEN 1.9%, HIDHkH
FCAR R K n*—n BT RS, AR AR B A
RERGERII C—C etk sz B, Mmiie R Lok, 1
Fe(DPP-PA); M 9T, 31X 2 PR A M4 52 2D
BORJG, BFIRGT BIEOR SN FETIREh Fe', T
Fe*' AU R T H R AR L ZS, NImse & 176 i
TR I R S e K.
2.2 WRFFRMBRIFERA

FHXS T A (#) % 516 458 nm i, Al(DPP-PA);
LRI R SRS 5 470 nm (Me=270 nm), iX
A AE SR AL I G (R R i A, i HLR B e
(AFEAESR B AI(DPP-PA); IR EIETL. 1 2 45 T
AI(DPP-PA); 1) LB H(3X 10 ° moleL 1) BHAS[A] JBE K
ELi FE IMAMITOERE . B 2 ARG H,
B Fe® IR n, Al B 058 6 (470 nm)iZ il
IS, KRR A T & JE BT A, AT A
RS Fe(DPP-PA)s. 4 Fe* Rk E S AR
A, 2 T5%AR W e GRS .
2.3 EBIEITHAE

Wl AR R IO CTF M I n] LA e — M 2508
Y. FRATICL ARTRI FE A 5 1 (Input 1) R4
ANE5 2 (Input 2), LL 470 nm 92638 (e 59) A A
S (Output) (1 =k 0), K&EEs T AP Fe®' LI LA
HDPP- PA 41@ 5 545, K 345 H T L RG A1 15¢
FERIFAT . AT &R T, FAE5 40, 0), &%

1A KEEDR G
Tablel The spectradataof the ligand and complex

IR/cm™* UV-vis PL
&) 4
Vc-0 Ve-c VM O lmax/nm & (X 10 ) lmax/nm
HDPP-PA 1636 1538 — 254.0 2.96 470
Al(DPP-PA)3 1618~1581 1511~1481 419 254.0 6.93 470
Fe(DPP-PA); 1574 1474 414 254.0 8.04 470
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Figure 2 The reative fluorescence intensity change of Al(DPP-PA);

with the addition of Fe**

Inset is the quenching in the emission of Al(DPP-PA); upon titration wi
Fe*"in ethanol solution (lec=270 nm)
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Figure3 The fluorescence spectra of HDPP-PA with or without
the addition of Al**and (or) Fe*" (Aex=270 nm)
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Figure4 Truthtablefor INHIBIT gate and logic circuit
3 #it

HA GG AR p-—il-1,3- K I-4-FE 215
N I I AR 28 5 TR G 51 AL(DPP-PA),, 1T Fe* 4%
FEN AT AI(DPP-PA); 1172¢ )G, A ILIRATME T —ANH

AI¥" (input 1)H11 Fe*" (input 2) LA & Bt A4 ZH B ff) INHIBIT
WAFB .
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