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Synthesis and Characterization of Blue Light Emitting Polymer
Based on 2,4,6-Triphenyl-1,3,5-triazine and 1-(4-Hexyloxy)-
benzene Functionalized Fluorene Units

Jiang, Hongji* He, Xu Li, Xiong
(Nanjing University of Posts and Telecommunications, Institute of Advanced Materials, Key Laboratory for Organic
Electronics and Information Displays and Jiangsu Key Laboratory for Biosensors, Jiangsu National Synergetic
Innovation Center for Advanced Materials, Nanjing 210023)

Abstract Polymer 3 based on 1-(4-hexyloxy)-benzene and 2,4,6-triphenyl-1,3,5-triazine functionalized fluorene units was
synthesized and characterized, whose optoelectronic properties were further compared with those of poly(9,9-dihexyl-fluorene)
(1) and poly(9,9-di(1-(4-hexyloxy)-phenyl)-fluorene) (2). The 5% weight loss temperatures of polymers 1, 2 and 3 thin solid
powders are 274, 318 and 401 °C, and their glass transition temperatures in the same state are 91, 120 and 139 C, respective-
ly. The maximum absorption and photoluminescent emission peaks of polymers 1, 2 and 3 in toluene solution are 380 and 435
nm, and their optical band gaps in toluene solution are 2.95, 2.95 and 2.91 eV. The triplet energy levels of polymers 1, 2 and 3
are 2.82, 2.81 and 2.97 eV, while their singlet energy levels are 3.14, 3.13 and 3.12 eV, which makes the singlet-triplet energy
splitting gaps for polymers 1, 2 and 3 to be 0.32, 0.32 and 0.15 eV. The highest occupied molecular orbital energy levels of
polymers 1,2 and 3 are —5.72, —5.95 and —5.96 eV and the lowest unoccupied molecular orbital energy levels are —2.70,
—2.39 and —2.34 eV. The introduction of 4-hexoxybenzene widened the energy band gaps of the polymers, while the elec-
tron deficient 2,4,6-triphenyl-1,3,5-triazine made the single-triplet energy splitting gaps of the polymers successively dec-
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reased, but it did not endow polymer 3 with thermally activated delayed fluorescence characteristic. With the introduction of
rigid and electron deficient 2,4,6-triphenyl-1,3,5-triazine into the 9-carbon of the fluorene units in the polymer, the thermal
stability, color purity and photostability of blue light emitting solid were improved in the turn of polymers 1, 2 and 3, which
were further validated by the stable electroluminescent spectra of polymer 3. The wide-angle X-ray diffraction results of the
polymers 1, 2 and 3 powders show that all polymers have excellent amorphous properties in nature. The phase diversity of
polymer 3 powder locates between those of polymers 1 and 2, and the alkoxyl phenyl substituted group on the polymer 2 side
chain is helpful to improve the diversity of ordered morphology in solid powder. The random copolymer 3 exhibits much better

photoelectric properties than those of polymers 1 and 2.

Keywords polyfluorene; blue light; pendant group; 2,4,6-triphenyl-1,3,5-triazine; photo physics; thermal stability
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Figure 1 Differential scanning calorimetry (a) and thermo-
gravimetric analysis (b) curves of polymers 1, 2 and 3 in the thin
solid powder states
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Scheme 1  Synthetic route of the target monomers and polymers 1, 2 and 3
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Figure 2 Normalized ultraviolet absorption, photoluminescent
and low temperature phosphorescent emission spectra of poly-
mers 1, 2 and 3 in toluene solution, thin solid film states and me-
thyltetrahydrofuran solution at 77 K
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Figure 3 Transient decay spectra of polymer 3 in toluene solu-
tion and thin solid film state at 300 K under different atmospheres
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Figure 4 Atomic force microscope images of polymers 1, 2 and 3 in thin solid film states before and after annealed at 200 ‘C for 10

min under a nitrogen atmosphere
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Figure 5 Normalized photoluminescent emission spectra of
polymers 1, 2 and 3 in thin solid film states before and after an-
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Figure 6 Oxidation curves of polymers 1, 2 and 3 in ultra-dry
dichloromethane (right) and reduction curves in ultra-dry tetra-
hydrofuran (left)
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Figure 7 Wide-angle X-ray diffraction (10°~80°) spectra of
polymers 1, 2 and 3 in the powder states

N TP RAEREY) 3 W R OCRENE, FE
TR W i 2% 1 DL S5 K B BUR G A8 AR 1TO/
PEDOT:PSS (40 nm)/Polymer 3 (30 nm)/TPBi (40 nm)/
LiF (1 nm)/Al (100 nm), FrR%(3.4-24 e ) R
LIE R (PEDOT:PSS) /F A28 S 4 )2, 1,3,5-=(1-2K
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Fe- | H-ZE 3R K IM-2-36) 2 (TPBi)/F A= X BHES 2. 1K 8 A2
KA 3 EBUR G2 1 B it 8 R~ B~ FR s 2R A7
AN R DK S T IR L BUR OIS, R, 28
£ 39 V MERHBIEER TG RE, BRREN
325.73 cdem %, KR FHENT 420 nm. HECR GG
AT e BRI — e R R, 7EAN A F A
R, BECRIERSIEREAREEAA, bR S
W) 3 TR PR AN X R 5 A T DRI ] 4 YR LA e e A

1.0 £ 250

o o
< 200 -
£ gﬁ / 100

0.8+

E
el
S 150 ] 4/:5 g
z ) 5
0.61 g™ [ 7 ho s
' = 50 o/ £
e 7 3
=R} [— - , -
041 © 0 2 4 6 8

Voltage/V

0.2

t

\
\
\
0.0+

Electroluminescent intensity/a.u.

400 450 500 550 600
Wavelength/nm
K8 JETREW 3 HEA R TAE SR TR REROL
it
Figure 8 Electroluminescent spectra of the OLED device based

on polymer 3 fabricated by solution spin coating method
Inset: current density-voltage-luminance characteristics

2 i

PLebE. 1-(4-C5R)EM 2,4,6- =7KFE-1,3,5- =81
REALICIZG R LR Bk, 8 Suzuki (R AR 2] T
REWL, 2 /M3 R T =MESWIDEEL. MFae
PE. AR R BRSSO R E . BEY
1, 2 A1 3 By K 5% )50 & A0 R IR S AN B A 3 AR IR P
Iy HE 274, 318 K 401 ‘CHI191, 120 f% 139 °C, ¥R
B E AR E M. @ AR SR R e . R
WL Iel, X T =M RGBT A RE g 45
FIARAR IS L. BB 1, 2 A3 =R Re 7 N 2.82,
2.81 F12.97 eV. 7EH KM IRERT 7358 2.95, 2.95
1291 eV. LEREMERFH EIIANKIER 2,4,6-—
HKHE-13,5-=, WRTEEW 3 MW,
B SeBdh, BRI T ILPEK R, M 7 =%
BeH. mTorEsEmnadh, Lo
HOMO 5 LUMO HE &R, Bl HRgs- =48
Redt = i/, BHIEA R H TUARK AGE L IR 9
FEiE. @I AT, SRS 1, 2 F1 3 ) HOMO
ReZ oy AN —5.72, —5.95 F1—5.96 eV, LUMO HEZ 53
WA —2.3, —228 fl—2.36 V. MBI JE T S BMER
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MERIEAY) 1, 2 A1 3 FERR I SR HOALRE B2 20 )2 5.28
F12.49 F10.387 nm. B T 25 34 51 N IEE [ PR R
NREM D FREGK, =F R0 1 ATE € T
VIR PR RS T o, 3R ) TR R TAE B RAE
F1'F OLED #sfF 2 1 R BUR GG IR R, R G450
RHMIEE AN 4-CAER 2,4,6-—2KH-1,3,5-—
R E IR R 3 R BN A MR

3 XS
3.1 FE5EHF

'H NMR F1 °C NMR ] Varian Mercury—+400 1%
FLIRVEACRAE, VU IRELEAE S MR, 5L 5T 4 Bhilo's fig i
2R AT B E) BT W% (Matrix - Assistant Laser Desorp-
tion/Ioniza- tion Time of Flight Mass, MALDI-TOF-MS)
i3 Buker Daltonics Flex 23 TR EAE.  SZUG F FH 78 A
KH 15 mg/mL MG H R, Lh 3000 r/min F)F;
RS H T T RS B R A W T 0 5 A
Bruker Dimension Icon, Karlsruhe J& T 77 @5 R AL, 7#
JEEFR) IR K SEBAE BV 200 CAFE 10 min FERL.
AR O 8 T UV-3600 SHIMADZU UV-Vis-NIR 7
IRV REAE. 2R S GikEE RF-5301PC Spec-
tro GG RAE, &G/ BT R AUT R
FOGUE. ERAEMA S YA RAE SR, BERIRE A
0.01 mg/mL M. &EIKBIE G1%E R A Shimadzu
LC-VP #G LA LA ubrdt, USRI sl
. P E-ZHSH7F ] Perkin-Elmer Diamond DSC %
fE, FERSIAEET, /A 10 C/min FIINHGE R FE
MR N E] 500 C. i SEIKO EXSTAR 6000
TG/DTA 6200 FAERHKE, MNHGEFEEN 10 °C/min.
HIAL A MR8 ] Chi660e T, {4 A SR (1R 5 22 FELR |
etk AR AR Z L A I = FIARCR AR B, DL Rk AE
HRFEELE BugNPFg (0.10 mol/L)IE P ikAT, HAHHHE
FUEE N 100 mV/s. HOMO FI LUMO e TG FA R %
FEilE, FHEHLLF ARTHE: HOMO=—E,;+0.0042
—4.8, LUMO=—E,4—0.061—4.8, 0.0042 f1—0.061 43
9 R B AR ANIE R B 3AAE, E o A Eveq A2 T 6 UM
BHRSEAALE R AE. REVM AR M X 4k R
ATHHEARE A & w0 AXS f7 B~ 7] D8 Advance A25 FRAE
SE. JGERIHTE CHNS-O (Elementar Co.)ZrHT{X 158
B BRAERE AR, AR ) SR ACRAE SGW X-4 5
T A EIE .

2,7-R%5 2,7- IR 7ML IETT A 1-RIE TR
2-W%) =S T R TR AN DU (= 2R L AT (0) 38R H
Acros Organics, 2-5-4,6- - K#E-1,3,5-=BE(97%)F1 1,1-
W IR FE N Rk SR B TR T, REAEEE
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© 2020 Chinese Chemical Society & SIOC, CAS

BeAF . oK TGS DY SRR A 2R 8 I AR R SR R
BN 22 RN 2K R R R A ERAS 2. A s R B A FE 1)
Fee b 2R 3 SR AR AE T i AT 24k

32 ZLWHE

3.2.1 1-i8-4-(C 8 ARG L

W 4-FKEN (7.8 g, 45 mmol). - EV5E(4.2 mL, 30
mmol). FREZEH(10.35 g, 75 mmol)Hl N,N-— F 5k F i fit
(40 mLYII AL BER, 75 60 CHEPERMN 12 h. £z
MRA N E R, ARG mLX3)EEE N, H
KRBT AN, B LR, @ EHh o s
[VCAMER) @ V(& H)=10 © 11758 5.13 g FEUIRAK
-3 4-(CEIE) P 7% 66%. "H NMR (CDCls, 400
MHz) J: 0.89~0.96 (m, 3H), 1.32~1.43 (m, 6H), 1.74~
1.86 (m, 2H), 3.9 (t, J=7 Hz, 2H), 6.72~6.83 (m, 2H),
7.34~7.41(m, 2H).

322 2,7-=i8-9-(4-(T A )R K)-9H-77 69 & A%

H—X R0, IMANVERE(0.51 g, 21 mmol). JG/K TG
SO (2 mL)A—RIBLR . 4 1-0R-4-( D5 K
(5.58 g, 20.15 mmol)5 /K LA VYK (10 mL)TR &,
TEAWI MBS T, 8 1-05-4-(DEHE) K
) DO 0 R IR VA BN B TR, 5% AR £
BEERME, ¥ 2,7- ZIR-%j-9-fl 4.5 g 13.34
mmol) 1 JG 7K o MU AR IR (20 mL)VR & 5 i i 3
M A, £ 65 'C TR 12 h J&, A 20 mL HLA1
FAHEOKERE OB, fERPIEAE EEE, —
AHBE(50 mLX )RR NI, FICKBRER T A Bl
A, BRZUER, B AR ST B VO ) C LR O
fig)=10 : 11183 4.8 g B Ak 2,7- —IR-9-(4-(D A KE)
HF)-9-E-77, 77H 67%. 'H NMR (CDCls, 400 MHz) o:
0.66~0.97 (m, 3H), 1.14~1.44 (m, 6H), 1.58~1.79 (m,
2H), 2.48 (s, 1H), 3.9 (t, J=6 Hz, 2H), 6.8 (d, /=8 Hz,
2H), 7.32~7.38 (m, 2H), 7.33~7.48 (m, 6H).

B XU, NN 2,7- - ¥R-9-(4-( T A 3k ) ) -
9-f%-7j(4.8 g, 9 mmol) M — & FH ¥ (15 mL), LUK NI
F£ 5 min, SRJEKIINN = 2 3EE8E(3.6 mL)F1 = AL
CZE#Q2.7mL). 0 “C R/ 2 h Ja, F =& H %50 mL X
NFE. TAKEEREN T IRA AR, BrEER, @i
P B VA @ V(& H ) =10 1 1]135] 26 ¢ A
AR 2,7- R-9-(4-( A I ) R 3 )-9H- 7 BY, R R
57%. m.p. 95~98 C; 'H NMR (CDCl;, 400 MHz) o:
0.72~0.93 (m, 3H), 1.14~1.46 (m, 6H), 1.56~1.79 (m,
2H), 3.91 (t, J=9 Hz, 2H), 4.95 (s, 1H), 6.83 (d, J=7 Hz,
2H), 6.94 (d, J=8 Hz, 2H), 7.41~7.62 (m, 6H).
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333 2-(4-(2,7-=i8-9-(4- (T AFE)EKH)-F-9- A%
H)-4,6- =K H-1,3,5- =% 49 & m%

¥ 2,7- ZIR-9-(4-( TR I R FE)-9H-77 (2.90 g, 6
mmol). 2-(4-JRIE)-4,6- K F-1,3,5-=(4.66 g, 12
mmol). (L) —4E(0) (0.51 g, 0.9 mmol). #X
TR TORER0.44 g, 1.8 mmol) U] EEAH(2.10 g, 18
mmol) B T M H, INAT/KIGEHF K36 mL), 7ER
SAETFT 110 CRM12h RMEEHRE, —FH 550
mL X 3)AEH. o /KGR EREA T A AL, B, A
JEHT S VCATHE) © M &R =5 1 11433] 045 ¢
AR 725 10%. mp. 213 CENE-2Z R Hr
%€); 'H NMR (CDCl;, 400 MHz) d: 0.71~0.92 (m, 3H),
1.15.48 (m, 6H), 1.56~1.81 (m, 2H), 3.92 (t, J=9 Hz,
2H), 6.72~6.82 (m, 2H), 7.07~7.12 (m, 2H), 7.34~7.42
(m, 2H), 7.50~7.63 (m, 12H), 8.63~8.76 (m, 6H); "*C
NMR (100 MHz, CDCly) &: 171.65, 171.31, 158.49,
152.96, 149.47, 138.08, 136.19, 135.56, 135.28, 132.53,
131.10, 129.38, 129.24, 129.07, 128.96, 128.64, 128.30,
127.23,121.98, 121.70, 114.61, 68.05, 65.15, 31.59, 29.25,
25.75, 22.62, 14.05; MALDI-TOF m/z: 808.16 (M+H").
Anal. calcd for Cy4H37BroN3;O: C 68.41, H 4.62, N 5.20,
found C 68.26, H 4.53,N 5.38.
324 27-=i8-99-—(4,4- =5 LI K- 69 5 &

¥ 2,7- IR H(2.35 g, 7.0 mmol). FH(6.56 g, 70
mmol) FlF EEEEER(10 mL) & T XU Gelfirh, ER A
TF 50 CHipE MR, MR G, & F kS0
mL X 3)ZEHL. H KB ERE T RAHUAE, FrEEH, @
T EN BV hE) @ (LR ZER)=4 @ 11455 2.9
g FE AP 2% 82%. mp. 227~230 C; 'H NMR
(CDCls, 400 MHz) 6: 6.63~6.68 (m, 4H), 6.84~6.91 (m,
4H), 7.45~7.48 (m, 2H), 7.54~7.58 (m, 4H), 7.87~7.91
(d, J=8Hz, 2H), 9.41 (s, 2H).
32,5 2,7-=i£-9.9-—(4,4-=(T ALK 69 bk

¥o2,7- T IR-9.9- (4,4 " FRILEEIE)-27(10.85 g,
21.4 mmol). -2 2. 5E(6 mL, 42.8 mmol). BRI (14.77 g,
107 mmol)F! N,N-— F I FE % (40 mL)E T X Leih
L, EAAAET 60 CHERERBOIR. RN SR E,
SRR 50 mL 282 2. Fg 5K HL, B2 NN-—F
BB, AU TR R BT, B2, ad
FEEMT o B [ VCa i) - MC& R ) =8 11133 9.69
g BB AFEAAPY, 2% 67%. m.p. 107~111 °C; 'H NMR
(CDCls, 400 MHz) §: 0.86~0.95 (m, 6H), 1.30~1.48 (m,
12H), 1.71~1.82 (m, 4H), 3.91 (t, J=6 Hz, 4H), 6.75~
6.81 (m, 4H), 7.03~7.09 (m, 4H), 7.48~7.52 (m, 4H),
7.54~7.61 (m, 2H).

Chin. J. Org. Chem. 2020, 40, 763~773

© 2020 Chinese Chemical Society & SIOC, CAS

32.6 2,7-=(4,4,5,5-79 F & -1,3-= &-2-M ke #£)-9,9-
Z(4-TRIE-R) TG AR

B 2,7-1R-9,9- . (4,4- (CEIL)ELTE)-25(0.99 g,
1.46 mmol). XL(AFBEEA) —H(1.11 g, 4.38 mmol). 1,1
R A FE e — %k — &R 4E0.021 g, 0.03 mmol)Fl 2.1
BH(L.1T g, 11.33 mmol) & T XA, EEGAEE. fh
AARAZIR, IATOKTHA 1,4- "5 (15 mL). 18
80 C/J 24 h. RMEEHJE, —FF (50 mL X 3)AEHL
SN, A TCKBRER AT A MUAH, TeZ8BR U7,
ERTE VORI @ M CRR ) =20 1 11435 0.67 g
FEE AP 2% 60%. mp. 196~199 C; 'H NMR
(CDCls, 400 MHz) §: 0.77~0.99 (m, 6H), 1.10~1.25 (m,
24H), 1.30~1.48 (m, 12H), 1.67~1.81 (m, 4H), 3.86 (t,
J=6 Hz, 4H), 6.71~6.77 (m, 4H), 7.08~7.19 (m, 4H),
7.71~7.86 (m, 6H).
327 2,7-=i%-99-— K- L

#2,7-—IR-%5(3.82 g, 11.82 mmol), VU T FiR1b5E
(1.42 g, 4 mmo D) FIE S AL B /K I (5 & 43 EUN 50%, 28
mL), B FWARIEH, 760 CTFHHE 15 min &, HX
CBsf NN 1-8 ©%%(3.6 mL, 25 mmol), F#8:hn#di
PR, MR A, & HE(50 mL X 3)ZEHCE NI,
F TR BRBR AN T 1A HUAH. BeZ8 Bk 20870, HEEMT 8
[VCAMER) @ M & FHE)=20 : 11155 29 g AEH
P F2 2% 56%. m.p. 66~70 ‘C; 'H NMR (CDCls, 400
MHz) d: 0.51~0.73 (m, 4H), 0.75~0.83 (m, 6H), 0.99~
1.25 (m, 12H), 1.85~2.09 (m, 4H), 7.44~7.61 (m, 6H).
3.2.8 2,7-=(4,4,5,5-79 F H-1,3- = #-2-4Mk #£)-9,9-
TG E R

RS 3.2.6 TP ER, B 2,7-7R-9,9- .-
(0.5 g, 1.15 mmol). XL (HMHEE ) W (0.75 g, 2.98
mmol). 1,1- 80 R EE B gk — S HL(0.037 g, 0.05
mmol) Al ZFZHH(0.75 g, 8.33 mmol)/E /KT 1,4- 4
AN mL)F M, 5E] 0.35 ¢ AABEE, F5ER 60%.
m.p. 184~188 ‘C; 'H NMR (400 MHz, CDCl;) d: 0.52
(m, 4H), 0.74 (t, J=7.1 Hz, 6H), 1.08~0.99 (m, 12H),
1.41 (s, 24H), 1.85~2.03 (m, 4H), 7.73 (d, J=7.2 Hz,
2H), 7.75 (s, 2H), 7.83 (d, J=7.2 Hz, 2H).
329 ERbH4h1~3 894K

ZHCHR[37], ¥ 2,7- ~1R-9,9- 2 3E-25(1.06 g,
2 mmol). 2,7-—(4,4,5,5- DY H %-1,3- =4 -2- W ke 5)-9,9-
T 7j(0.872 g, 2 mmol)FIPU (=R EER)HL(0)(0.23 g,
0.20 mmol) & T X AFeiiit, B, MERER=
R, MRV TE K TE 48 2520 mL) 17 1 o S0 ik g
JKIEW(6 mL, 1.12 g/mL), 7E 95 ‘C/<M 48 h. J M4k
J&, FERPORAETE =R EIMA 50 mL K, R 572
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SrESE, HEEG30 mLX )RR, F KB BT 14
AHUAE, BRZER, FREENEE, PRI, FH
ZICIR ISR IR Ah$2 24 h, 152 0.11 g B O fA 1, /7%
12%. '"H NMR (CDCls, 400 MHz) d: 0.67~0.71 (m, 6H),
0.72~0.84 (m, 6H), 1.20~1.28 (m, 10H), 1.85~2.15 (m,
4H), 7.46~7.69 (m, 4H), 7.69~7.86 (m, 2H). Anal. caled
for C,sHy,: C 89.76, H 10.24, N 0; found C 90.63, H 10.51,
N 0.045. H#44r 15 6460, EHrTH: 6750, 70T
I3 R AL 1.04. B EARIRE: 91 C.

H5REW G175 —FF, B2,7-2-9,9-X(4-(2
A HHF)-25(0.15 g, 0.23 mmol). 2,7-(4,4,5,5-PU
He-1,3- - 2-TlBEHE)-9,9- —(4-( T IE)-7K) % (0.18 g,
0.23 mmol). PU(=ZFERE)HL(0) (0.006 g, 0.005 mmol)~
— T R A TR 2R 336 AR AL VAN R SR R B 7K
(1.5 mL, 1.12 g/mL)FITC/K A (4.5 mL), KM
48 h, HAME0.13 g EwOFE A 2, 77% 39%. 'H NMR
(CDCls, 400 MHz) 6: 0.71~1.16 (m, 6H), 1.34~1.45 (m,
12H), 1.69~1.86 (m, 4H), 3.87~3.96 (m, 4H), 6.74~
6.82 (m, 4H), 7.08~7.24 (m, 4H), 7.45~7.66 (m, 4H),
7.71~7.83 (m, 2H). Anal. calcd for C3;H4,0,: C 85.67,
H 8.17, N 0; found C 84.11, H 8.06, N 0.015. #3431
16920, EIITE: 7490, TR RE: 1.08. B
WAEARI R : 120 C.

H5REW G175 —FE, B2,7-25-9,9-X(4-(2
) H)-25(0.085 g, 0.11 mmol). 2,7-—(4,4,5,5-PU
He-1,3- - 2-TlBEE)-9,9- —(4-( D)) (0.38 g,
0.5 mmol). 2-(4-(2,7- - ¥-9-(4-( I ) A L) -2 -9-4)
IRHE)-4,6- "R HE-1,3,5-—1(0.32 g, 0.39 mmol). PY(=K
FEJB)AR(0)(0.018 g, 0.015 mmol). —ILZ4EER 336
FHIFE R AEALTR . RN B S R R B K W (4.5 mL, 1.12
gmL)FI KA (15 mL), KN 48 h, &5
0.19 g wEEA 3, P23 24%. '"H NMR (CDCl;, 400
MHz) 0: 0.81~0.96 (m, 21H), 1.19~1.38 (m, 26H),
1.39~1.51 (m, 14H), 1.63~1.88 (m, 16H), 3.82~3.98
(m, 14H), 6.68~6.91 (m, 14H), 7.07~7.26 (m, 14H),
7.46~7.71 (m, 26H), 7.72~7.98 (m, 6H), 8.58~8.85 (m,
6H); C NMR (100 MHz, CDCl;) d: 171.61, 158.13,
157.97, 152.85, 152.03, 151.20, 141.15, 140.87, 138.82,
137.85, 137.09, 136.28, 134.82, 132.48, 130.96, 129.24,
129.14, 128.97, 128.75, 128.64, 127.19, 127.02, 126.68,
124.71, 120.39, 114.41, 114.30, 114.19, 67.93, 65.63,
65.21, 64.39, 31.98, 31.63, 31.49, 30.63, 30.25, 29.75,
29.33, 25.79, 22.75, 22.64, 19.24, 14.18, 14.07, 13.78.
Anal. calced for Cs3H37N30,3: C 87.00, H 7.39, N 0.94;
found C 83.84, H 7.69, N 1.67. #3414 F&: 10310, 1
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TR 12640, RN REC 1.23. BN
B 139 C.

#HBh#1 Bl (Supporting Information) #5701k &4 LA K%
BAW 1,2, 3 11 'H NMR ElHEAT PC NMR &3,
MALDI-TOF [ {447 A B 22 /s B A KL X Lepbp)
AT LA B 5 AT 9 3 (http://sioc-journal.cn/) - T 3.
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