DE € % = 3§ PACKAGING JOURNAL
2022 FE E£ 14 E F 2 BiVol. 14 No. 2 Mar. 2022

HETZRMOT) HoS WAL TR it

doi:10.3969/j.issn.1674-7100.2022.02.002

E 2 B W BREZ O OE. AR (HS) EEMA T EA TR AEAR, 24 L4 B %,
B A WmE aEH —ERERBAEENKE, AR ARL, WERALCHERFTERMYG ., A
7/ T 1, 8- RBEI K ak it & R T — AP ah H,S S 09 52 B4R 4 DHBID, #F 2 A
Wi T K 22 W, WM& HS &FaH e, IR 480 nm A& REIE L B HHE, 2L
e A B LSRR ik 1545, vA Na,S 44 H,S B4k, % Na,S iRJZ /& 0~250 nmol/L S B A,

ZARAT B R4k FAE %, B £ 5~100 nmol/L #3E B A % %% E 5 Na,S
REZINRFHEMERXZ Y =19.258X+319.460 (R*=0.9758) , #ml FrE
2 nmol/L., DHBID &4t 2+ H,S # &%, B & B 18] 48 444842 (30 min B 5T 2% )
FEAZRBEW, s ILGNET vk f, b, EmptB AR, % HS
M, REERREZHEEFERTRRKLE, N KA R ERE
H,S & 7T AL m]

KEIR: FORIRAT; LA |, 8- ABLEARAT AN TALA N
hESES: 06573 NERFRERD: A

XERHE: 1674-7100(2022)02-0015-07

lxxigx: £ &, b Bk, BHFZ, F.OATRBEREWY HS TALKLE
WAMAE [J]. &K IR, 2022, 14(2): 15-21.

Mg AR 412007

G YA 0 AG I BRI A AR W) 1A A LS AR B AT

1 HRET=
FEEE YL,

Bifbd (H,S) E2—Fit. . AERNA
BEAUAR, BAWENEYE. A A4 i H,S 23 il
MR 5 FIE I R et 1, ok e A 2 S5 ORI T X
OERRE, REELESIET L FN, HS dWE
— B AN IR TR S0, AE R A 2 Fl
HE RIS R o FEARBIRESE IR, HLS FE DR |
FRERTRY L IV ET 5K A VE 22 A L AR P A P R AR
ML AR— BRI AR BKE, 2 REE RN,
UnFREAL B AR . AR A B TR,

FRGERIN H,S 5% ERAT /O . Rk
e s WO TR . UM EEESE T BRI
J7 i REAS I H PRSI A P B HLS i, (EUR AT
TR A T TAL I, HABMEG, ot 52
G . H,S 2R AR i, SERAR IR Ak B
SPEUGMAE IR ZERER . DO A RA REUE S |
WA EARIE  ARRIRTE IR FARPI A T AL S A
D SERE R, UTARSRRE) 12 T4 Bk i g e,
A H,S WYl JEPEFISEAZ N, HATHEA N BT % T

Wi HE: 2022-01-08

BEEWME: HFRARPEESTRIMIHE (21705043) ; a5 AR L4 5B H (CX2018B733)
EEEN. & 5 (1987-) , 2, WIEBWEA, W TR dbm, i, 8005 0 9O 5 A Lk,

E-mail: g1569940808@126.com

BEEE: ¥ 01 (1988-) , 5, WIRTKE SN, WM TR ai, 1L, 0oy ) KR (L B ar b

E-mail: tangli 352@163.com.



[IE % % 3k PACKAGING JOURNAL
2022 4F % 14 % % 2§ Vol. 14 No. 2 Mar. 2022

VFZ R H,S MZOEHEr, SR, X LEDOLHRET K
ZIAEGAN N TIOCHRES , AT e hi i/
FL, HREITETIR, JOtATIE.

1, 8- ZRME e o — Rl B BRGSO RE A, HATL
RUEMEE . BEmRE, Wt R, 5 T4

BB MSFIE AL, BT T RERAL & A 2R 9L R
BB ARSCHET 1, 8- ZEME R B A T Rl

9GRS DHBID, HZ5H K% H,S fY i b AL 4
BT o IRIREF DL 1, 8— ZRIE N R 64 M o8 eIt AT,
2, 4— TAEIRIAE BRI AL, AR HLS A7 AERT,
1, 8- ZWIW LS 2, 4- R Z M R4 T4 FINH
i %% (intramolecular charge transfer, ICT) , SiX
1, 8~ ZEME MG ZE G0 2, 4- ZAEARAOK, Rt
AN A YT Es; B HS WG, 26K
oy N R BRI AL, SO S R, 1,
8— ZEME B (DR IR o IR ET T MU
H,S, iz MNTCEA, LEX H,S ) “turn-on”
SEFLRTI

OH
H OH
O _N__O H
HS @ D)
OO
; N
SH OH
ON NO,
ON
B
1 DHBID &SGR H,S Hnm R HLIE

Fig.1 Structure of fluorescent probe DHBID and
its reaction mechanism with H,S
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2.2.1 4t4 4 Br-BN-OH #94 &

FREX 2.070 g 4- 15 -1, 8- ZE—HIRHET (7.5mmol ) .
0.579 g Z M (9.0 mmol ) % T 120 mL Z %+,
JNARENR 4 he BN S IR A TUOK T, e
Yse et ids, HhuE, ﬂ%aﬁﬂzﬁiﬁﬂ{ﬁ'ﬁ RUEDE 3 IR,
B3 T8 34k 4 4 Br-BN-OH, Wl 5 L7 %y
84.54%. "H NMR ( DMSO-d,, 300 MHz ) , 1{k2: 1
¥ 6 (TMS) : 8.58~8.69 (q, 2H), 8.42~8.44 (d, 1H),
8.04~8.07 (d, 1H), 7.84~7.89 (t, 1H), 4.44~4.47 (t, 2H),
3.96~4.01 (d, 2H), 2.25~2.29 (t, 1H).

2.2.2 4t4 % HO-BN-OH #4 5%

PR 1.92 g (6.00 mmol ) =4 Br-BN-OH 747

%% 120 mL DMF H1, LA 6.00 g (43.48 mmol )
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Fig. 2 Synthetic routes of fluorescent probe DHBID
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PR H B E I, A 40 mL &£ Tk, §
B, iR UiE, FUUES e s g, H
KPR 3K, T 60 C T Bz T, gk
4 HO-BN-OH., |7 H. =% 85.35%. 'H NMR
( DMSO-d,, 300 MHz) , 6 (TMS) : 8.48~8.53 (t,
2H), 8.27~8.30 (d, 1H), 8.16~8.18 (d, 1H), 7.93~7.98 (q,
1H), 4.78~4.82 (t, 1H), 4.09~4.11 (d, 2H), 3.57~3.64 (q,
2H), 2.5 (s, 1H).
2.2.3 444 DHBID 894 &

FREX 1.028 g (4.00 mmol ) ;=4 HO-BN-OH 7t/
H#AE 20 mL DMF H1, JilA 2.000 g ( 14.47 mmol )
WRER AN 0.892 g 2, 4— " AHFEFIL, 7E 90 C Nkt
BIGE 6 ho SONZEHSS , A4 28R E 7 SR s PR 5
AR EIEIE R, FNA 20 mL KB KM LD
VEAT Y, PSR IR, YR, RIEHTWE T 60 C
THEALA R T, B4 2 B AR 2 4% DHBID,
M g H 7 3 ok 80.12%. 'H NMR ( DMSO-d, 300
MHz) , 6 (TMS) : 8.65~8.66 (d, 1H), 8.54~8.58 (m,
2H), 8.45~8.48 (t, 1H), 8.32~8.34 (d, 1H), 8.21~8.23 (d,
1H), 8.00~8.02 (d, 1H), 7.63~7.66 (d, 1H), 4.63~4.67 (t,
2H), 4.46~4.50 (t, 2H), 2.5 (s, 1H).
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PIE R AFRLE 19 IR A (AR T mL) |, KR
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Fig.3 Optical properties of DHBID before and
after adding Na,S
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Fig. 4 Fluorescence curve of DHBID response to H,S at

different temperature and time
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Abstract: Hydrogen sulfide (H,S) plays an important regulatory role in organisms. However, it is highly toxic,
and once the concentration exceeds physiological levels, it can damage the respiratory system, nervous system and
even heart organs. A H,S-sensitive fluorescent probe DHBID based on 1, 8-naphthimide was designed and synthesized.
Experimental results showed that fluorescence intensity at 480 nm was significantly enhanced with the increase in
Na,S concentration, with the signal-to-background ratio up to 15 times. With the Na,S used as H,S donor, the probe
DHBID showed an obvious response signal to H,S in the range of 0~250 nmol/L, and had a good linear relationship
in the concentration range of 5~100 nmol/L with its correlation equation expressed as ¥ = 19.258X +319.460 (R’ =
0.9758), with the detection limit of 2 nmol/L. The probe was highly sensitive to H,S with a relatively short reaction
time, and highly selective with no response to common anions. Besides, within response range, with the increase in H,S
concentration, the color of the reaction solution gradually changed from light yellow to rose red, which could realize the
visual detection of H,S with different concentrations.
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