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WE AT 2 DKIEHEZERE AR T 2 T 5T A SRR (N N-X{4-{ {5-(4-BUT 2R FE)-[1,3,4]- W8 iy 22K - 24,
I -1, 8-ZEBE W IR ) - LR B R £ 58 ) 0 Z i (DON) T 4-WR A 3 -9- 2, S - {V,N- R {4- { {5-(4-FU T 2K 5E)-[1,3,4]-F8 =
WY 2 FEIEY - Z M -1 8-ZE BRI I - 2 S Bk Bk 2.3 ) 205 3 - 1,8-ZE M WV (DOPN). FHil i R etk . A% AT BE 2 v 40 F
R EERRAE. ME T DON K DOPN [, 4l THF KoK 58661, Seis k BUE = F 84T F [ 44 DON Al
DOPN & G 58 , e R R SRR 51 566 A1 561 nm. 7 VY S IIE(THF ) o &k 5 0500, SOl K
N 360 F1395 nm, KRS 489 F1 492 nm, IR T =2N 28.2%F0 20.4%. KIEH i KWK N 367 1
408 nm, K KEK A 563 F1 552 nm. Jl5E T DON 1 DOPN 5 Hela 43t R 94L 5 76 L R AE 52 6 B T i 4i i
A%, HEFE T DON Xf Sn** (RIEFEIE A SLEE, B 7E &I, Sn> X DON A #7458, Sn®" 5 DON Fihi i 2. 2%
BEIL R 43T DON Hil DOPN Al 17K, BA REF S RIGAIE)ER, &R R # Sn> 5 eifEr, I Z R HT
MR TERL 22T IT . RO AR S KA LT 5 ) v P 46 B 40

REEE ZEBLUMMIE ST, BEFSION TOLTREL, Sn® RER 4 ARIE

Synthesis and Fluorescent Properties of Water-Soluble
1,8-Naphthalimide Dendron

Sun, Jingfu Qian, Ying*
(School of Chemistry and Chemical Engineering, Southeast University, Nanjing 211189)

Abstract Two novel compounds, water-soluble 1,8-naphthalimide dendrons fert-butoxycarbonyl-{N,N-bis{3,5-bis{2-(4-
tert-butylphenyl)-5-[1,3,4]-oxadiazolyl}-styryl-1,8-naphathlimide} -ethylaminocarbonylethyl} ethylamino} -1,8-naphthalimide
(DON) and 4-piperidyl-9-ethylamino-{N,N-bis{3,5-bis{2-(4-tert-butylphenyl)-5-[1,3,4]-oxadiazolyl} -styryl-1,8-naphathli-
mide}-ethylaminocarbonylethyl} ethylamino}-1,8-naphthalimide (DOPN) were synthesized and characterized by 'H NMR, "*C
NMR and HRMS techniques. Fluorescence spectra of DON and DOPN in solid, tetrahydrofuran and aqueous were measured.
The results demonstrated that DON and DOPN performed orange fluorescence in the solid state and the maximum emission
wavelength were 566 and 561 nm, respectively. Blue-green fluorescence was observed in tetrahydrofuran (THF) solution. The
maximum absorption wavelengths were 399 and 395 nm, the maximum emission wavelengths were 489 and 492 nm, and the
quantum yields were 28.2% and 20.4%, respectively. Besides, the maximum absorption wavelengths were 406 and 408 nm,
and the maximum emission wavelength were 563 and 552 nm in aqueous. Two water-soluble 1,8-naphthalimide dendrons
were applied for fluorescence imaging in Hela living cells. In addition, metal ion probe behavior of DON was detected. And
DON exhibitted a selectivity for tin ion. With the incresing of concentration of tin ion, fluorescence intensity of DON was
enhancing. The number of binding sites between tin ion and DON was 2. In a word, two water-soluble 1,8-naphthalimide den-
drons, can be used as a flourescent probe for detection of tin, and can be further applied in living cell imaging.

Keywords 1,8-naphthalimide; aggregation induced fluorescence; fluorescent probes; tin ion probe; cell imaging.
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WAL A WAEEY) b B B A IO AR 25 1 R 40 AR ) 25
P DA K AR ity ) T e 1 SR S 0, R AR 20 AT 1 i
PO HLL PAMAM . R BEIERE 58 etk A4 RT LA
W20 N, AN A AR AR O ], R
B SOGTERE, SO IR B8 L (FRET).

I RUIZERIE T —Fh LA 1,8-Z5 1 IV i Ay FE A B4 T 14
SRR ERES, 1ZIREN A HE B S, S TN
b, TR — RTS8 B 2 G HR T, FEREME LBl
it A I Hg® . Viadimir 252508 7 — M b8y
LA PAMAM A% 2 PHIH-Z8BE 0 R0 e iR T, 44K
BECLZEWE T foA A, 78 28R i) 4-RnE 81 5
NN-ZRE 2 R, WS POk, alidid 4
BT FOCIIRAE R AR, LT SOGERE 0 TP
K7 R vo ZEIBIHRIE T —FliLL PAMAM A%, 1,8-2%
B 0 e 5 A4 BT O IR AT, %R ET RE RS ST I N AL S
TR, X Sn® Kl Fe® B Jeting, Xt Cu I 2Bk
PR, 5t Sn* " SUOLIREMER KE SR TR
(PET)WLELM T VELHIC MR, Yang S5 ILL 4 5-1,8-2%
e A R A R T — R RS, ATSEEN Cd?
TR, R T AR AR R B AR T —
BRI Ag' A e BE A I B R AT R OBORE (0 e R A
NPQ, ZAREAEls = IR PR Ag”, NPQ 5 Ag ¥
J I NPQ-Ag E A WIREW PRI 1, SEIL T 98 06HR

N-
8
O
=

B 1

£ NPQ K “IF-3%7 %M, NPQ & AEmSs N FH 140 g i %,
TR MAE R Ag' 1 &

1,8-ZE e W J AT LE TR VIR AS TR R I AL Bk
RHMERE, (HIERERET, BT REFFIOLERKE
R, RIeBRAE K. FHXEAEERERT KAAIE)
RO 18- 28 BE W SR AT A M B AT TR IS . Pak-
kirisamy %W IE T — A RETE UL R(AIEE)
FEVERT 1,8-25 Wb BT AEW), R HRETE T 6
BT He? iy B, Matthew Z5P04RiE 7 —Fh
1,8-Z5 Wk i 5 VUK 247531 B2 1 AR TPE-NI, 1% Bk
PRLEAN R R D6 L mT DAZE 25 ] Wi, JF
H, 7EGRBRDIRE FRIE RIFHERER S RLHE
JA.

WP RIE T —F L PAMAM A%, 1,8-Z5ME 7 ik
NEERBLTT, WRWE i L (198 6 IREN BPNAN. %5806
ST AAE RN —MIL R pH BREF. &8 & THRER
ct-DNA RAEREF. WL T 2-XHRUT 2R IE-5-%F 202K
FE-1,3,4-W8 kg 55 0 BT ) R B A P 6
JRPPLGE T 9,10-0005 HE LI T REF T
%7\%‘[@@5[2&428].

AL PAMAM NP O ERERE ], 4-1R-1,8-28 . H
FREF AR KL, 8 Heck RN 6 RNA R T Z5BETE

DOPN

PL PAMAM A% 17K i 1 25 e T e Ad T2 %< ' 737 DON Fil DOPN (140 22 45 445X

Scheme 1 Chemical structures of water-soluble naphthalimide dendron fluorescent molecules DON and DOPN with PAMAM nuclear
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(O~
o Oxa
Br O Tri(o-tolyl)phosphine
O

K3POj, Pd(OAC),
N,, 125 °C

HN)OJ\O)<

H H
N N N
HZN/\/ Y\/ W \/\NHZ
(¢] (¢}

(PAMAM)

TEA, EtOH, 80 °C, reflux, 24 h

|
QO NN

Oxa-Nt, 63%

ot

O
o
o

HCI

DON —— DOPN

TEA, EtOH
80 °C, reflux, 24 h

40°C 14%

B2 LA PAMAM ARZERR 28I T 37 DON Al DOPN )4 Ui 2k
Scheme 2 Synthetic routes of naphthalimide dendron molecules DON and DOPN with PAMAM nuclear

B2 F DON K DOPN (Scheme 1). DON #& LA
PAMAM N#%, 2 A 4-{{5-(4-F T HEFEHL)-[1,3,4]-08
MY D DRI L — 2 M HE-1,8- 25 BE U i (Oxa-Nt) A 7 3% H:
MM TE 537, DOPN N2 DON 5o a[] 4-URkiE
He-1,8-ZE W e F2 i B T 2. ARSCllE 1 2 A
ZEWE T e 24> F DON K& DOPN K[ {4 . 4 THF f& 7K
W 9O, BESE DON 5 Sn? 1 B s
A5 7 DON A2 DOPN 5 Hela 40 fif3 & R 4k J5 76 3L 3%
FEDOE BB T 4t HL 1A
1 #R511e
1.1 WREEE LR 57 FRIMT

IR ZE LD 9% 9% 4> F DON & L PAMAM N#%,
2 > Oxa-Nt A ICHI 53 +. DOPN =& DON 45 4-
Wik BE JE-1,8-2% — F IR IF 9% o't T I S AR B B R TR 4 1
Scheme 2 AW 4rF DON Fl DOPN )& B2k, DL 4-
IR-1,8-ZE HRET N IR KL, 5 2-%F U T FEIKFE-5-%F 0
FRHE-1,3,4-B8 —(Oxa)iliidt Heck B, £ 4-{{5-(4-
BT FEZEFE)-[1,3,4]-M8 ) 2SR FE - 205 FE-1,8-25 —
HIEZIT(Oxa-Nt), & PAMAM AL, 152008 T8 7
TRUT B IR (N, N-XL{4-{ {5-(4- 5T F A FE)-[1,3,4]-
WE ey 2R - 2 0 - 1,8-ZE W U Jie ) - L& A Bk &
5 2. JF(DON), F&IRALIEE 4-NRIE £5-1,8 25— HIR
BT [ 45 =B I 2> T 4-WRIEHE-9- 2 H- {N,N- XL
{4-{{5-(4-BU T FFEFL)-[1,3,4]-M8 My 22K L) - 20
He-1,8-ZE M WGy - L B Pk £ Fk ) 3 Fk-1,8-25 10t I iz
(DOPN).
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1.2 KBMZEE R 5 FERSRKBRFHIR
SR

S0 R ILZE 9 L H T 73§ DON J DOPN H A7
BRER T RO B 1EMIEST DON & DOPN
TE [ 4 J DU SR IR A v Hp 1) 58 e s, IS B, W 4y
- DON H1 DOPN HJ#5 K2R 't K SR 43 7 h 566 AT 561
nm, BEZE B 365 nm LAMT 2L BV, /£ THF
TRV, OUE ZEE % 43T DON (1) 8 KR 1 360
nm, B KKERIFBEKN 489 nm, RETIEEN
28.2%, = ZEBEW L 5> T DOPN ¥ KR I KN
395 nm, KRR FTEKN 492 nm, KHETZFN
20.4%. & = ZEWE AL T 4> T DOPN 5 008 25t
JlZ 45y DON Lb#s, SEIGHTFT K I DOPN VA B¢
FeILPRAE B

K 2 NZERE I fE R 43T DON Al DOPN 168 7K &
AN 7] DY SR R LK PRIVR B Vv R B 9 e et Bl
KRN, 76 60%F1 90% & /K Fit, XUE ZE WL % 43
+F DON M KRG R AN 524 F1 566 nm, e KWK
WK A 365 F1371 nm, = 25 LV %4> F DOPN H
KENRFEE AN 510 Al 551 nm, KR KA
410 nm. {EZKIEW T, DON F1 DOPN f % K 5 ) &% 5t
WA 25 563 A1 552 nm, FAKBIKAN 367 1
406 nm. B /K EEIE N, 250 RZHE T DON
1 DOPN %% R AT KA R, WRNRERRMK. £ 1 AK
TETEZERE Y e FE 47 DON A DOPN 7E [ 44 K AN ] &
JKE ) THF/H,O VAW 1) 6 i 5 4.
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Bl 1 ZE5E AR T 43 F DON Al DOPN [ [ 44 (a) 2% U S0
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Figure 1 Fluorescence spectral of naphthalimide dendron mol-
ecules DON and DOPN in solid (a) and in the tetrahydrofuran
solution (b)

1.3 KA MEEEE I R 2 5 F RO LA A 15 SC36

W 2 ANZEBRA A T2 %5643+ DON F1 DOPN 4333l
Y5 Hela #M L [F710, W98 7 HE Hela 4 3L [F 5710
JE TE RO BB T I 4H i 18

3 2N Hela 4111 73 51l 5 2 6474+ DON #1 DOPN £
[FIEAL J5 RO R AR DO IR . Je S R B R 2 ol
TR (PBS) Wi R F- 171 Hela 402, IO 1 mL PBS
ZEMR, ARJG AN 50 pL 20 umol/L % Y644t
DON £ DOPN, F:[ESE4L 15 min J5, F2R% b (0 e (v
W, HIEER PBS Z2iulivtys, FMA 1 mL PBS 22
W, WEMORIKN 405 nm, FIEERAE DL B A
JE. ATDAMRER 2, i NS ERE AL 5 (1) Hela 41 HBTE L
IO BB T AT LUE M AR, 52507 W 25 1 W
fi i T ¢ 6701 DON A1 DOPN ] DL -4 A i) e th,
PLIE TR 2O Al T2, TR e, 255
TP 90 B 256 6 S Al AR, 46 B A3
1.4 IGEMEBTRRES FH SN REHTA

BaEl i AT T RSk s, i R
R T BTSSR (e R, R B R
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(b)  60% H20
6 DOPN in /THF/H20 mixed solution
2.0x10° 4
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Fluorescence intensity/a.u.
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B2 JKVEHEZERE A 43 F DON (a)f1 DOPN (b)7EA A
7K 1) THF/H,0 TR AV 56 i

Figure 2 Fluorescence spectral of water-soluble naphthalimide
dendron molecules DON (a) and DOPN (b) in different THF/H,O
mixed solution

K1 IKIEEZEDE AT 4+ DON #1 DOPN 7E i 14 2 A3 [F)
Fr/K R THE/H,O FIVE A1 W f 6 1 4l <

Table 1 Spectral data of water-soluble naphthalimide dendron
molecules DON and DOPN in solid and in different THF/H,O
mixed solution

Aem/2ans(H2O)
60%" 90%" 100%*
DON 566 489/360 524/365 566/371 563/367
DOPN 561 492/395 510/401 551/401 552/406

HiT Aem(501id) Aem/Aqps(THF)

© 2015 Chinese Chemical Society & SIOC, CAS

*60%, 90%, 100%5 FRAES K E N 60%, 90%, 100%H] THF/H,0 B4 7%
T R R S A B A .

ASCIRIE T KM ZE BT W T 27 DON ] {E Ky Sn**
RRET.

Bl 4(a)y ATEVUE PRI AR AARILE A 119 PHRAH
W, 10 pmol/L ) DON HJIA 20 umol/L [¥] Ag ", Ca®”,
Cd2+, C02+, Cr3+, FeH, Fe3+, Mn2+, Ni2+, Sn2+, Sn“%?
Ja MR EE. B 4(b)y 10 umol/L ] DON FRIA
0.1~1000 pmol/L ] Sn*"J& ) 5% e it 5() N
DON 5 Sn*" &M TAEhZL, | 5(b) il il &
2 E)/) DON 55 Sn* {78t i th 2k 28 M. L 400 nm
ENBOR B, B2 985N 2 nm, WE T A E & RS T
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25‘:m_

B3 DON, DOPN 433 5 Hela 43 3% [R5 A0 J5 R0 3L 3R £k
PG AU IR (UK B Y 405 nm)

Figure 3 Laser confocal fluorescence microscope photos of
DON and DOPN co-incubation with Hela cells (excitation wave-

length 405 nm)

(a) cells photo of DON in bright field; (b) fluorescence photograph of
DON in blue field; (c) cells photo of DOPN in bright field; (d) fluores-
cence photograph of DOPN in blue field
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A [FHREE Sn?* (0.1~1000 pmol/L)J5 HI%¢ 6t 1 K (b)
Figure 4 Fluorescence spectral of DON (10 pmol/L, A.,=400

nm) under different metal ion (20 umol/L) (a) and different con-
centrations of Sn** (0.1~1000 pmol/L ) (b)

XHEEY) DON MRS &R, S5 R AIUAE S KEN 90%
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B 5 DON 4 Sn*" #% £ 1) LA it £k (a) 2 56 i i ith 2R ek el
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Figure 5 Jobs plot between Sn?" and DON(a) and fluorescence
titration curve DON and Sn*>* in Viwrmo=1 * 9 mixed solution

(b)
RRE VAR 2R, DON X} Sn®' 7 i R 5.

T BE— U8 Sn® hf DON HIMIR R, ALl
M5E T DON 5 Sn* 444 1 TAE M2 KM R
Sn* i DON HI9¢e i asfk, it AE5H 7 sn®*
5 DON WECAI L. 45 RRW, WG Tk E AR b
X log[Sn* MEK, "SRR Y=1.92X+8.76, H
Sn*" 5 DON LR 2 © 1 &M, &3 T 5% 9 Fiic
P A P

R—R, |_ n+
lg(Rmax_RJ—ngs—l—nlg[M ] (1)
HAHFEDF Ruins Ruao R AN H L AR R
Sn®", PARIIN— 5 B S B 5 KR S K Ak i %
JEBRIE, K ONAE R H, n A E ST 5 5B IRET L AL
B, M TR G Sn IR .

Sn’"5 DON JERL 2 © 1 %49, A Sn”' )&, &
) DON 2t am 1G58, HALERAN Scheme 3 fizs. fi
N SR, TENIOR T, 6 I ZEBEE K ¥ F B
K, M bR HLE (HOMO) BRE 2 A% 25 HliE (L U-
MO), EREURE, AT EEE RSB UZ E HOMO fE
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Scheme 3 Sn®" 5K IATEZEBETY 9 e 44T DON 1E H ML BE A 7Y

Scheme 3 The mechanism model of Sn>" with water-soluble naphthalimide fluorescent probe DON

i _E TR B O ZE IR R 2% 1) HOMO |,
BELLE T 250 e BT A LUMO &[5 HOMO, %[
R e e e 58, BURAE T B PR RS (PET) L 2.
N Sn*'J&, BT PET MK, ZEMEV W E 2> T
DON [#)7¢ 36 55,

2 #ig

ALLL 4-98-1,8-Z5 0 A JF R, @i Heck M 4
ARG R T K T 2R B G 2> T DON I
DOPN, FiE i A% A « R HERRS F i 7 9 0 0 (1) 45
FIZZ4E. Wl5E 7 DON J2 DOPN ) [E 44 4li THF M AEAR
[ 5 7K B B K 266 1% . DON AT DOPN A B
BIRERFROLRE, B HEAMT T, [FEHAH DON
Fl DOPN ZAGLL 5, TY SRR A I 2t e
I, ARKIER AN G, 78 DY SRR AR TR A R
o, BEAE SR E RN, OB HIELIRE, U5 ek
55, MR T KA HEZEBE M 23 F DON Xt Sn’' [k
PRS0, (E 57K BN 90% 1 VU S MR A K VR &
TR, Sn® " X6 250 i ) 94 96 73 DON A e 1tk 56
#i5%, Sn*" 5 DON HIRLAZEN 2, & —Fvl K 108 & 1
PCREL. K /K ZE I W %% ' /¥ DON F1 DOPN
35 Hela AHAELFGEAL, MR T 763 R AR B
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Be R IANARAR, W) N TR E R 25 AL
DI AR KGR I 71 B FH 45 55 A
3.1 UE5EFA

I H I 4-1R-1,8-Z5 B0 B 5% B =R AR (F
WA BR 2=, A3 FH A UK S % B 45 i 2l N At
W E ARV B4 T, Al e 2 AR
P E 2R B XTI A IR AR, s, EAES
HE—Palifl. 2-XRUT HEORIE-5-%F LI R HE-1,3,4-08
W (Oxa)® 2, 4-WiR i JE-1,8- 28 — IR & PAMAM A
FP 2 fSCHk & T i R

W5 AH X4 BB S O E; TH NMR fE
BrukerAV-300 MHz #%#EFLHRIX_EMITSE; “C NMR 7£
BrukerAV-300 MHz # W 3:4RA Eill1S; HRMS 748 [E
Bruker Ultraflex-MAIDI-TOF Jii i {% (a-HCCA NHEJF,
HP #:0) Bil4g. 40— RSOk /£ SHIMADZU
UV-2450 B4 ARA] WL 23 66 BE ok B, Otk
Edinburgh FIS-920 7 5% ¢ B X 52

4 k8 FH 21 DON fil DOPN K E N 20
umol/L, PBS ZZ ik 4 0.01 mol/L; Sn*" 58 e 4445k
¥+, DON Al DOPN I3 E A 10 umol/L, Ag”, Ca*",
Cd2+, COH, CI‘3+, FCH, FeH, Mn2+, Ni2+, Sn”, Sn4+{£)§
BTN 20 pmol/L.
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3.2 W TFRYSIZFIRIE
3.2.1 &4 Oxa-Nt 689 %1 & R & 4

N, f-497F, 1E 2.52 g (8.28 mmol) Oxa, 2.02 g (7.29
mmol) 4-¥2-1,8-25 LT 1) 20 mL DMF ¥, I
1.96 g (9.25 mmol)fE2 T, 0.0180 g (0.0802 mmol) 2.2
HE, 0.0481 g (0.158 mmol) = (4R FF 3L 2L F5) B, R
T, WATHEZR 125 C, FIRAL 24 h, B HE BT
JEF] 100 mL 1)o7k FEEH, G B O AT, dhiE, T
e, 13 230 g WEMARE A Oxa-Nt, 7% 63%. 'H
NMR (300 MHz, CDCl;) 6: 8.73~8.64 (m, 3H), 8.24 (d,
J=7.83 Hz, 2H), 8.10 (d, J=7.86 Hz, 2H), 8.04 (d, J=
15.96 Hz, 1H), 7.90 (t, J=7.56, 8.10 Hz, 1H), 7.83 (d, J=
7.95 Hz, 2H), 7.59 (d, J=8.16 Hz, 2H), 7.47 (d, J=16.11
Hz, 1H), 1.39 (s, 9H).
3.2.2 444 DON &9 4] & R %k 4

7 1.84 g (3.68 mol) Oxa-Nt, 0.65 g (1.68 mol){t.&
¥) PAMAM (] 100 mL Jo7K Z B8, W2 =2
Wi, WEIPEHE RIS 72 h, RRMNSEH G, ek %
KA 2 BITEK OB, iEkEiRal, 15 043 g it
E A DON, 7% 19%, m.p. 193~195 C; 'H NMR
(300 MHz, CDCl;) §: 8.34 (d, J=7.11 Hz, 2H), 8.29 (d,
J=7.17 Hz, 2H), 8.16 (d, J=8.43 Hz, 2H), 8.04 (d, J=
8.01 Hz, 2H), 7.96 (d, J=8.19 Hz, 4H), 7.68 (d, J=7.80
Hz, 2H), 7.62~7.53 (m, 9H), 7.47 (t, J=8.64 Hz, 6H),
7.04 (d, J=15.87 Hz, 2H), 5.80 (s, 1H), 4.16 (s, 4H), 3.64
(s, 4H), 3.24 (s, 2H), 2.60 (s, 4H), 2.47 (s, 2H), 2.31 (s,
4H), 1.41 (s, 9H), 1.34 (s, 18H); *C NMR (300 MHz,
CDCly) 6: 172.7, 164.6, 164.2, 163.9, 155.4, 140.0, 139.1,
133.4, 131.0, 130.7, 129.3, 129.0, 128.2, 127.5, 127.2,
126.7, 126.0, 124.4, 1239, 123.5, 122.4, 121.2, 120.7,
52.4,49.4,39.8, 38.4, 35.1, 32.8, 31.1, 28.5. HRMS calcd
for CgHgN 0O [M+H]": 1353.6132; found 1353.6177.
3.2.3 41L447 DOPN &9 #) & A %k 4

7£0.30 g (0.222 mmol) DON HJ 50 mL JG/K F BE
W N4 mL IRERER, FHREZ 40 °C, WLIBEE TR
Ri 24 h, R )E, Tz & oK TR, Brfs
FEm B TR L [ EIR AR RN 0.50
g (1.78 mmol) 4-WRHE %:-1,8-%% — FERHF ) 100 mL G
IKCBER, BEPFET, W& RN = LR T
pH 4 8, BRI 24 h, RIZEW G, e 28 KA FR
S ERTK OBE, B TR BRI GE £ K, H
TN 2~3 Ik, BET, Frfg e bR EiAE
—Be4l, 13 0.0500 g F A A, 23 14%. m.p. 233~
235 C. '"H NMR (300 MHz, CDCl;) o: 8.50~8.47 (m,
1H), 8.42~8.39 (d, J=8.19 Hz, 1H), 8.35~8.30 (m, 2H),
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8.28~8.17 (m, 6H), 8.05~8.02 (d, J=8.19 Hz, 4H),
7.96~7.93 (d, J=8.43 Hz, 3H), 7.84~7.81 (m, 1H),
7.65~7.54 (m, 6H), 7.50~7.39 (m, 10H), 7.12~7.09 (d,
J=8.16 Hz, 0.28H), 7.01~6.95 (d, J=15.96 Hz, 2H),
6.90~6.88 (d, J=8.13 Hz, 0.62H), 4.28~4.16 (m, 4H),
4.09~4.04 (m, 2H), 3.50~3.48 (m, 4H), 3.20 (t, J=5.13,
5.43 Hz, 1H), 3.12~3.08 (m, 1H), 3.03~3.00 (m, 2H),
2.80~2.72 (m, 1H), 2.64~2.61 (m, 1H), 2.32~2.30 (m,
2H), 1.81~1.77 (m, 12H), 1.29 (s, 18H); >*C NMR (300
MHz, CDCls) d: 164.3, 163.7, 163.4, 163.2, 155.0, 139.6,
138.9, 133.0, 130.6, 130.2, 128.8, 128.6, 127.8, 127.1,
126.8, 126.3, 125.6, 124.8, 124.3, 123.5, 123.2, 122.2,
120.4, 114.1, 54.0, 49.7, 39.3, 37.5, 34.6, 30.6, 29.2, 25.6,
23.8. HRMS calcd for Co3HggN;,010 [M+H]+: 1516.6554;
found 1516.6562.

B B E R ARSI RF(No. 61178057), /B
] 5% 490 K ARk 2 v o A 2 AR K1) B FS A0 T A% R A
.

4 Bh A1l (Supporting Information) FT & &1 H #nfb
GG RESEIREG . R IL IR A 40 o .
X e R} ] PA 4 B AR T I 35 (http://sioc-journal.cn/) b
T K.
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