Advances in Material Chemistry A 8ML 2RV, 2023, 11(4), 77-86 Hans )0
Published Online October 2023 in Hans. https://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2023.114010

— A MHEEREARMFHIZFHN=4Pb(INE &R H
EindE FERIR B Sugia M A

3‘]"‘5?1’ g‘K /‘%2’ ‘/‘—:E%ﬁ]-, ﬁ"‘]‘fil’ ?77-;;11’ :‘i mljl*
LEALITTE A B R, AR AL
SR E-LreE b, HAR E

Weks H . 20237 H10H; FHHBEM: 202349H30H; KA H#: 20234104 7H

HE

FETK B AT 36 F e R 14 i DK e -4, 5- — FER AT A W BE 44 (HsL- 1) A& B Pb (I B i@t B 4 38 ) MR Th
RE—MEEMEREE. BEX-FHEATHIIERZEEWSFNPb(L)]. (1), HFHERIH;L-1
BAERRLAGTRET —AREERTL2ER, L-HETus-EZEREPb(INEFHRER T SHAERE
ZH. ST ERREYIREER— NN RHG,3)-EEMS% . eV GHAE, thEREEM
e e MM R X- 5T AT S (PXRD) R HK BT (TGA) S BT T RIE. MRAW1HEST LM
FEAT THE, ERESEAYIR—FEFBEMANMERIEME. i, EXNEEWLIRb LR
REHEAT T RR4IBE T, MRS FE RHBRAER S FHREAEYITOENE M, & RERESY1K R
PARKI 2R (NFT) R REB R LA R TR K, WEARIX EHAE RS FRTE MR

K §Eia

Pb(INEEY), KRR, JROLRBL, RSN, RGER, kR

A Three-Dimensional Pb(II) Complex
Prepared by In-Situ Reaction and

Its Application in the Field of
Antibiotic Sensing Recognition

Yangyu Sun?, Chao Zhang?, Xingchun Wang?, Xiaoxuan Hao!, Wanjiang Luo!?, Gang Yuan?!*
1Faculty of Chemistry, Tonghua Normal University, Tonghua lJilin

2Chemistry Group, Tonghua County No. 7 Senior High School, Tonghua lJilin

Received: Jul. 10", 2023; accepted: Sep. 30", 2023; published: Oct. 7, 2023
SR

WEG| R PMETE, SRR, VEXME, M/NE, BEIL, =R —ANBIEA R N H SR =4 Po()EC &Y L HAETUE R
AR AT R N D). A RME 22 B TS, 2023, 11(4): 77-86. DOI: 10.12677/amc.2023.114010


https://www.hanspub.org/journal/amc
https://doi.org/10.12677/amc.2023.114010
https://doi.org/10.12677/amc.2023.114010
https://www.hanspub.org/

NHT 55

Abstract

A colorless acicular crystal was obtained by the self-assembly reaction of semi-rigid imidazole-4,
5-dicarboxylic acid derivative ligand (HsL-1) and metal Pb(II) ions under hydrothermal condi-
tions. Single crystal X-ray diffraction analysis shows that the molecular formula of the complex is
[Pb(L)]a (1), where the initial H;L-1 ligand removes a carboxyl group at high temperature to form
L2- form, and L2- anions us3-link metal Cd(II) ions to form a three-dimensional framework. Topo-
logical analysis shows that the framework of complex 1 is a single node (3,3)-connected network.
The crystal purity, chemical stability and thermal stability of complex 1 were characterized by
powder X-ray diffraction (PXRD) and thermogravimetric analysis (TGA). The solid fluorescence
properties of complex 1 were determined. The results showed that complex 1 is a kind of blue
light material with potential application value. In addition, the fluorescence sensing properties of
complex 1 were studied in detail, and the effects of many common antibiotic molecules on the flu-
orescence of complex 1 were tested. The results showed that the fluorescence of complex 1 can be
quenched by several antibiotics represented by NFT, and can be used as probe materials for de-
tecting these antibiotic molecules.
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1. 5|

PUERSORNPURE R, E AT DS B, diw . R R EE SOk SO ARRIAR R
WEAMEER . BEERRILK, JiAER - HR NI RIE R REIR A 71es, (HEEE
PUERKAI 2 LA, 3 S v i 24 P RO P Al the R 7™ B, 3 P 02 3K AR 15 0 B R i [ 1] 30 4R AT
DT 48 B LA SR A T BRI, T4 P 5 il 24 0 B B R AR S T B s, R AN A B T 4
ARG 46% [2]. KA IR B HTAE R FER A PR R TR K N S A R B HE .
BeAh, BEEA KRB PUER B TR, WA RERRIEMIE AR EK R3] BA TS5 KA
HEARR DGR PUERK T TR, A eibritdhR. Bl JRIE/KIAE TS RV HK
FH R B FRANBR S R I NPT R B4R bR - DL BRI RIGE A 1 H BT PREEKAR o e 3R M e R 4]
PUAE R LAY AT e R REANN AR, X I B 22 4 K S BEAN R3S IR R UM Bl 1 I A B
MR A IGE A IR HE, PR LA AT PO e REBUZ AR . TR A e B T[S

H K AR T AR AP 3 T BOE 2R AR il BE S ris . BN RIES R TR R
U RER R, ENEERAAAEE T E & ST, PR, SRAGEEFE A L[6] [7]. 7
WEHE BT 4R i T HRBUZ R, KRR, SR, RSB ZRE 8] 2te)E
AP AP E RN — R R BN LA B R MR AR B R &R A DL S s a5 24 R]
P gl AR MR R 5. RN L. Db, W BEEEZ DU E I 2 N I[9].
JEHGEEE T H AN 57 T ¥ S I 24 5 A 2 BT TE s @A HUBC & 052 — R 72 (10 2O A% s
PRk, ANE AR T B BT S R A Y EARHE SR AR A S At 1 SE I S W o (R S PR
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AULRK[10]. BEHRTNIE, CAEZRMKRKSTREAR, Kt s 7 oot aMEESES T, Tl
BT, WA, HERTEANI, pH, TRE, PUERMEEITHAAR T F[11]. SR A BB —Fit
FDIREPERC SV AR 2 IR T 7T, (H2 T RS AWK G I R AR 2 R B, JRAr &
JTE A AT ST o BT EEBIR N, (ERIXMTTVER R & G R, S N AR B B SR [12] o
FEASC AR, BAMEH] T —DBKIE-4,5-— FFERAT A= M RC AR A ER BV D 4R IR D 4% 77— A
A =EHEZR A S [PO(L)], (1), S5 M BoR BRURRIRIR A 2y R A i s 1 — MREETE R T —Fh
RIS ARSRHRAE o e & P R B O AR UL DL K R I AR E PEAL AR T . SO IR I RE
5 R IZAC G VB R Z R UL RIGIOCREE R TR FERRK, FOGREERAE HU A 2R L AN 45
HORR, EIGREEN 2ANERR, ATSLHIRE PUER RRERN, 22—t H M ERPUERRE AR

2. SCUGER4Sy
2.1, AHISYEE

ARSI AT FH B WK IE-4,5- — FER — FE, SR BRI S, Pb(NOj). MEMR A& Rt AL =55 AL
BN A atiiksn, A R HE— DR, 1-(4-FRIENIE)-1h-IK -4 5- —IRIRICAA I & e S
8 Bijan Roy %5 A ¥ SCHRHRIE (1) 7772 [13] - B &4 S A7) CWH AN J 2 H 43 7 & /& £ ELEMENTAR vario EL
(M)A BT 5E . ICAY(E 4000~400 em ™ Y B N LA 61 (FT-IR) $idfE /& it NICOLET
6700 8 B AR 73 5 FETHEEAT FOUSCER A A SR T KBr VRS i P AR B o i AR T IR PR L 23 1T (TGA)
Hdi R F H 48 SI DSC6220 43 M SGHAT IWEE, Wil 7 30°C~800°Cax — Y [ [X [AI ¥ i B FE 4 2R 1B e,
HAEZ N 10°C-min™, RISARN Npo LA WD EAR IR A X-5T AT 5 (PXRD) &l 2 i i Bruker D2 Phaser
FTEHGEAT B, R Cu Ko (A= 1.5418 A)YENERIHE, 20 MAINTERE N 5°~50°, FHFHEAH 0.1° x 20
min "t BE A [ A58 G TR E I 7 i i A B H 37 F-7000 5996 36 6 B BEAT (R 52

2.2. EEE¥IPb(L)], VKSR

¥ Pb(NO;), (0.062 g, 0.2 mmol), 1-(4-F2F:HEHE)-1h-BKME-4,5- ¥ 1£(0.0580 g, 0.2 mmol), FtE£(0.032
g, 0.4 mmol), ZEF H,O (15 mL)FVRAYITE R T 32 30 min (EIHE RIS S MIREY . 4
JE ¥ LRGN R B 23 mL A A Teflon YA 18RI s B 55 v, 25 4 i B T H S RUHE A R 7E 180°C
KNI 72 /NEE, SRJE LA 10°C-h T R RS A HI B =R . BB B LAtk AR L, g
TR JE PR E T2 32000 65% (T HUA) . TCE 71T (CroHeN,OPR) IR : C, 31.92%; H, 1.78%; N,
6.20%; WIuME: C, 31.74%; H, 1.71%; N, 6.03%. ZL4MGiE(KBr, cm™): 3121 (s), 3074 (s), 2933 (m),
2386 (W), 1589 (s), 1559 (s), 1499 (s), 1398 (s), 1342 (m), 1279 (s), 1235 (s), 1197 (m), 1176 (m), 1119
(m), 1091 (m), 1047 (m), 972 (m), 922 (m), 892 (s), 857 (s), 821 (s), 793 (s), 756 (s), 651 (M), 632 (W),
617 (m), 519 (w), 476 (m).

2.3. RARRSIH

TR T 70 ks IS HSAIF B 78 WS 1 240 5.0 mg K3 AR S AR S A A B T S B AR P AR
(M, MNZ; Errgme, TNZ; BASME, ONZ; WRWMEEH, FZD; PRMEZ[H, NFT; fiflzing, SDZ;
R FmEnE, SMZ; &F %, CAP; &K, TMC; H#IE, NFC; AEBIAE, LOC; HEHEM,
PCN-GNa) ] 2 mL # 4 107 mol-L™* ) DMF #53Hh, SR 5KV & Wi s 4b 22 30 min, % i35 (1
BVFM, TE 350 nm ORI N RAE RO . W E SRR AR AR R (R 2 R, NFT)f) DMF
AL IS IR A4 1Ry AR BE T DMF B R, W I AR A% 52 B I i 7% 6 3 B
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2.4. X-SHER Gk

Bl& ) 1 1P B X-SRF 2R AT 5 5 78 Bruker D8 Quest ECO fiTHHX 78 25 iR FHEAT IS, RH A &
AR HRO = 0.71069 A). AT KIS IE R T 2 EHEREAAT AR . FeEPIH SRR A
T EEEIAT T, JFE A SHELXS-2014 A1 SHELXL-2014 FEFF@EEIE T F2 (e M i/ N IRIEATHS
BALFE[14]. FTA AEEUR F#2 W E EL e A ki, FEET T & ) AR A B . A LI
o7 EEJRE TS E I B I A T e AL, FRHHMT T SRR, R 1P TERCEY 1 1k
Bl MEERRIESH, Bohe 5 8008 P30S P E R 2 R (int) {8 0.0459 (FL &4 f ik — KT 0.05),
LA DL EFRAR N 1.008 (B 1 8AT), T2 7 (MRS B AY Y 22 57) Ry fE M 0.0402 1 0.0447 (Fic
E P AR BAK T 0.05)H1 wR, (INALE 5% 2K F){E A 0.0814 F10.0826 (FL&4 bk —MAtT 0.1), iXuk
AR A LR, TSR ER . %2 R 7 — SRR A B KR B A i

Table 1. Crystallographic data and refinement parameters for complex 1
=1 LAY 1 NREERIENSHEESH

Complex 1
Empirical formula C1,HgN,O,Pb
Formula weight 451.39
Temperature 293 (2)
Crystal system Orthorhombic
Space group P naz2;
alA 26.264 (5)
b/A 7.609 (5)
c/A 5.832 (5)
al® 90
Bl 90
y/° 90
VIA3 1165.5 (13)
z 4
DJ/gcm® 2573
1 (Mo Ka)/mm™ 2.876
F (000) 832
Reflections collected 9168
Unique reflections 2822
R (int) 0.0459
GOF on F? 1.008
Final R indices [1>2sigma(l)] R; =0.0402, wR, = 0.0814
R indices (all data) R, =0.0447, wR, = 0.0826

*R=SIRRI/SIRL wr, ={S[w(m-F) ] /2[w(m) ]
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Table 2. Selected bond distances (A) and angles (°) for compound 1
=2 HAY LREEMERKA)FER()

Pb(1)-O(1) 2.407 (7) Pb(1)-0(2) 2.671(9)
Pb(1)-N(3)* 2.427 (10) Pb(1)-0(3)" 2.731(10)
Pb(1)-O(4)* 2.507 (8) Pb(1)-O(4) 2.813(10)

O(1)-Pb(1)-N(3)" 73.4 (3) 0(4)"-Pb(1)-0(2) 134.8(3)
O(1)-Ph(1)-0O(4)" 83.7 (3) O(1)-Ph(1)-0(3)" 113.3(3)
N(3)™-Pb(1)-O(4)" 97.7 (3) N(3)™-Pb(1)-O(3)" 70.9(3)
O(1)-Pb(1)-0(2) 51.2 (2) 0(4)"-Ph(1)-0(3)" 49.0(3)
N(3)"-Pb(1)-0(2) 75.4 (3) 0(2)-Ph(1)-0(3)" 146.0(3)

3. &R5118
3.1. LAPb(L)]. V)BISRELEH

gl X-BP AT T KRR AW 1 4580 4E 1 IEAS dbdk, 2N Pna2,, BEARAH T — 1 H Hal-1
JEE AR T T L2 BH B8 F pee-3E B2 PO(I) B8 T2 5 B 3-3E 12 = 4EMEZR A5 LA 1 1) AR 22 AN K iR
JEEH—AN Ph(1) B TR —A LB B PR AR AL W& 1) Fian, B4 Po(1)E5 100 T i i1 F A 44 kv
[k H =AM LA — A N R RITLAS O JEFRCLAL. Ph-O (1 & y 2.407 (7)~2.813 (10) A, Pb-N
(KN 2.427 (10) A, FRA7 9 O(N)-Ph-O(N)% £ I 4 F- 51.2 (2)~146.0 (3) X —[X 1], X ES5H e
A& ) Po(1)EC AP (PAEAH 24 [15] [16].

04"

04 N3 N3
02" k
N1 _—eo032 € g
Pb1
o3 o1

04~

(a) (b)
i

Figure 1. (a) Coordination environment of Pb(ll) center in complex 1. Symmetry code: #1 (—x + 2, -y + 1, z + 1/2); #2 (x + 1/2,
—y + 3/2, z + 1); (b) The 1D chain formed by imidazole-4-carboxylate groups of L% ligands bridging Pb(11) ions in complex 1;
(c) The 3D framework of complex 1 view along c axis; (d) Topological view of (3,3)-connected net of complex 1 with a Schlafli
symbol of {10°}

E 1. (a) EL&4 1 & Po(IFORECAIERE . SHFRIRID: #1 (X + 2, -y + 1, 2+ 1/2); #2 (x + 1/2, =y + 3/2, 2 + 1); (b) #&
1 e L* R i AOmkms-4- 5B E FI17 4 Po(INEBFRALEY 1D $; () BLAH 13 c A EMNA = 44ESS; (d) Ba
1 1 HESERFITTS 5 {10%149(3,3)- I HE M 4%
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A 1 MHEZR T, A LRARESKH T 1s-kN,0:k0,0":KO" O Fe A A E i BIAN LA gyt F
g B3 AL AR L LK — A R C AL A N weaeJFTAFIE = A PO B F o Jorb LZ A FRIPIA I5 &
W5 AT B ATE R R A PSR, DRPRERFI R IR G F = A T — B e, TR 82.29°
(T A WEFREEAR S PO ST L2 B 1 (IR Ik -4- 32 BRI A AR 4 1 — 4B (ID)SE (K 1(D)), IX
S — e OB LA S I AR R, T HE DY R S 4RSI (] 1(c)). fHH] TOPOS [17]
BAEXHHESLEE M AT 20, 45 SRR Po(I) R L2 B B T3 a1 2 3-15 0, B 1 A 4] DLSE 3L
AN (3,3)- M 4%, S Schlafli 755 v{10%) (& 1(d)).

3.2. AW 1 WA, SBMAE, AREMMAEREMRR

BATIE T ECA LIS ESE, W 2 s, £ 3074 om ™ PRI L RIR K C-H BT 45 R3],
If7E 2933 em ™ ARSI I U Ja - X0 FR R ) C-H (i), 1 2386 om ™ A WRACIde ) J 2K B () /2 C-H TH
YR C=C THI A AR TEHR B A2 AR U, 7 1589 cm ™ (KM IR AR 3 C=N B 45HRE), 1176 cm ' MRUig
DU S BRI B () 41 )y, 476~1047 e 515 Rl P ) 4% R A e S 22 ey C-H TIP3 23 i 4 3 51 k2 i), 1559 cm
(RIS JE T C=0 fig4ieah, 1279~1091 em ™ 3t Fl Py 1) £ W Ui i 3 ZE56F BT~ C-O [ 4ERE) . N T # e
FATHr &M A 1 AL, 2SR N EAT TRR XS EATSH (PXRD)MGE . Wik 3 From, BLe4)
1 2 SRR AL ORT SIS S AR 2 BRSO AT S e — B, R WIS AARE S B B R 2B AN 23k N T

3.04
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Figure 2. Infrared spectrum of complex 1
B 2. BLad 1 BLIINIEE
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|

10 20 30 40 50
2 theta (degree)

Figure 3. As-synthesized and simulated PXRD patterns for complex 1
E 3. BeA1 1 RSB RARII R X-SHE T EE
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WL G AT E N, RATNE 7 e MM REMZL(TCA). W 4 Fix, &Y 1 MITE/KHESE N LT
EAFER] 430C A, ZIEERATRIHIANAIFGEME . N TR S 1 K RaErE, alk
Z Ay 5 mg IFESIRLE 10 mL () H,O. DMF. DMA. CH,Cl,. CH;OH. C,HsOH. (CH,OH), Al CH;CN
HHEIRIZIE 24 h, SRS IHAT B OFURT R, AT PXRD W& (] 5). setslh S EIeg R—5, &Y
BCEY) 1R ACHT 8 WA NS R A R 52, BA B e .

100

—CP1
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g 3 8 8

[3)]
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-— 17—
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Figure 4. The TGA curves of complex 1
E 4 BEAY 1 MRKERL

hondi CH_CN
| l ﬂ (CH,0H),
A ' A \ DMA
1) DMF
: C,H_OH
\ ] CH_OH
I I ’ I ' ) (2H2(2I2
l ' u \ F ' ' ' ' \ H20
_,k A A MA A AN A A quiimulatfi...

Ll 1
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Figure 5. Simulated and measured PXRD patterns of complex 1 immersed in different solvents for 24 hours
E 5. a1 ERRAETHIRE 24 NETE) PXRD EliE SR EE L E

3.3. & 1 PSSR

B A Ph(IN)FH &S5 A1°s HL 1A LUKt O BE & Y B A B B RO R FE 06 AR U R A T E IR S
IS Dtk AT TRCAEY) 1SR FRBEES AR, JE5W46 Hal-1 Boikr il 847 1 b
B f£ 346 nm AEBURI, H HT Hal-1 BCR A ARV I BILAE T 419 nm AR DG X (4] 6()), X EZIHE T
m*—n W wton BT ERIT . EARVIIAT Hal-1 BCAERL & B A3 B R A L TR, fH HsL-1
A HoL BoAR R ZE — R, eI n-L 7 IPER R AR, e TR % BAT AR H A B 9 e P -
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£ 350 nm A T HHTHECR N, BEEY 1 BoRH TN EL 422 nm Jyne i R (5] 6(D)). JRE Ph(I)ES
TRA S WRANZ BT 450, 1R 2 IHEECAAR I 25 20 BT B Po(I1) B82S fhE Eif, (EZ X I
N 2 B A OGRS SRR L AR — e RS, AR IRAT T A G S A 1 R SR U (R
BRI LT #8 S BRI, FrCABRATHEWTEL &4 1 0758 1 B2 i T i B 5 s 6 5 Brsumi A /g )5
PR TP 31 4 J B 4 8 8 T A4 1) FELART R

1000 - —Ex 1000 - - Ex
1 —Em 1 —Em
800 800 -
3 3 o0
= 600 £ 600
~ >
2 3
® 400 - S 400
c 2
g £ o)
= 2004 200
0 4 04
/L /L
v T v T /7T ¥ T ' T ' T T T T T T viam T T T T T T r
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(a) (b)

Figure 6. Excitation (black lines) and emission (red lines) spectra of free HsL-1 ligand (a) and complex 1 (b) in the solid
state at room temperature

6. HsL-1 ERiR()FEL &4 10)EEBES TR A (BLk) ML T (L1 4%) ik

34. LW 1 RERBME RIR

FEINL A 1 AEH WIEH B As e YA B RO YERT,  FRATHIRE 0% R E B h7E T
G ARE AR IEE ) b RATES 7 HHEPE(MNZ). BiHPE(TNZ), P (ONZ). MR
MR (FZD) . WK 2 95 (NFT) . fififfigmsne (SDZ) . fisfl ik H M5 g (SMZ) . % % (CAP). L& ZH(TMC). i#
IV E(NFC). AV E(LOC). HFERM(PCN-GNa) 12 Pyt E RAE AN G, i 7(a) 1 7(b)
Fis, BT HERRWNEEY 1 ISOGREJLFERA AN, K 11 Fifid REGEN & 1 &
OB O AR AN ERERE I KAE S, MNZ. TNZ. TMC. FZD Al NFT XfE &Y 1 Bl ta ¥ i
(R RKAER, Hor NFT I B8 KR CAIEE] T 93.21%. Bk 4 RiE R B &9 1 v LAME R
— R PUAE R 2 N AR RS . ROk, RS R ORIIE U, RATHGER T NFT /AP RS TR
X, WA LR ER NFT BMEIREE /1. RHPOGHEEFEL RS 1 OGHE 5 H AR 7t
VIR AR G ME . Wil 7(c) i, BlEEE NFT WREEMIG N, LAY 1 I RIGEEIRE K . 9N KR ]
LLA Stern-Volmer (SV) T FER 3 HT: 1o/l — 1 = K, [M], o Ko, AR KN & H,  [MR 2 54 6 B8 /R
WRE, Mo A1 L AN A M0 an Ja R e st B [18]. 4l 7(d)Fras, NFT I SV FEITE s ik B Vi [ Py 24550
KAM EZ, XFILR AT T E W B RE AL 3 BT B [19] o T 75 IR BE Y P R I R P e
KR, HPEHLRE K, EN 9.87 x10° M (R? = 0.9416). {8 36/Ks, A3[20], HEER T NFT B4 H
FR(LOD)N 1.01 x 10 " mol-L™Y, Hrf o 4 10 18302 (R IR (0 bn et 22 . EIR B 72 45 51 5 S0k b CL4 3l
BT SR T e R AW 1 %2R PR S TR 32 R 55 PR 7
S TP R T Z R ZE SR E XA AL B S 2 VF 2 A G S BTiE s [21] [22], B BAEK
ATHEMIEC &4 1 6 ik FR AR B AE 2 X — 5 A
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Figure 7. (a) The fluorescence emission spectra of complex 1 dispersed in the DMF containing different antibiotics at the
same concentration; (b) The fluorescence intensities of complex 1 in DMF solutions of different antibiotics; (c) Emissions
spectra of complex 1 dispersed in DMF upon incremental addition of 10°° mol-L™* DMF solution of NFT; (d) The correla-
tion between the luminescence of complex 1 and the concentration of DMF solution of NFT. Inset: the linear correlation for
the plot of I/l — 1 vs NFT concentration

7. (a) BLEY 1 HBE R BHEEREMNREINE RN DMF REE L5 XIE; (b) B&) 1 EREMER DMF
ERPIARE; () A 1 MBIERHIEM NFT DMF iF&REMNLSHIE; (d) BEAY 1 B5KS NFT &Y
DMF A RE Z BIRIHE X R fEl: 1/l - 15 NFT REMZMEHEXMEE

4. BE5

8 F — ANk e-4,5- — AT A VIBC AR (HaL-1) F1 428 Po(11) 776 180°C /KA N kT A 4135 R
LR S 4 — AN LA R B RS I T A S R [PO(L)], (1) B8 X-S2R 20 b R BRI AG AR Hal-1 &R ZE
TR R o 2T AR B AR R T S A — R A (L) . B R X5 AT S (PXRD) I # K
(TGA) M HTRMEC &Y 1 BAREMAHSE, Bl rMmadae tt. BEROel BRic e 1 R
HTETRMAR S o B FREm BB R AT, A, SOME LI IEREIEAY 1 GEN BT % ek
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