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e &¥HS IRz HEAE

(HEIREL T RSEREAML TSR SR aTRse E Th AR B b R B 3 s Bl 200237)
CHARER 3 N RIEANE B TR k)

WE AT 3 MEES A3 BB SRS SUR B 2% A1, BIRN[4,5- (4B T FEFNF)FR-1,3- R4 0148
(2a). XW[4,5- (IR -1,3- BRI A 1ER 20) R RN [4,5- — (3- TR eI TN ) AR-1,3- R 23R IR IB VR 20) LA L E NS
R 5 P — A 5 R 2 ] PR B A U BV B 2 S, BDRN[4,5- (2% R BR-1,3- TR FR I 1 8L 2d). BAIIEEME 'H
NMR FUR BG4S 2 T RAE. X LS4l A WITE 2R G B B AR, BRSO A (Anax)TE 1000 nm 7645, 1 BB &
AT KR K LR S M AR /. EATIAE [ 25 58 R L PO A R R B (PMIMA) Y (1) Ao tBTE 1000 nm 7245, ELIRFERUKET,
W 2 R WA A . SRR 2 MR R B, ZRER M 51 AR mix 8k S A AL S R . #4
IR (TGA)IEE BT W], XA AEWRE S%IIEEALE 200 CLLE. T (300 WHIEST 100 min, ‘&AW G B LE H 2K
FRREAR] 10%, TEEZS K PMMA AR 2%, REMGIAE BT REXBUEWIERBRAEZS PMMA HHE1L
KR BARUGRURE G, A IRAAMNRYG Sefaetk; Aiee

Synthesis and Properties of Extended Bis-1,2-dithiolene Nickel
Complexes Substituted with Unsaturated Group

Sun, Jian’ Jin, Zheming” Wang, Chengyun” Shen, Yongjia™“
(“ Key Laboratory for Advanced Materials and Institute of Fine Chemicals, East China University of
Science & Technology, Shanghai 200237)
(® Xianxing Chemical Industry University, Democratic People’s Republic of Korea)

Abstract Three bis-1,2-dithiolene nickel complexes with unsaturated substituted groups in the terminals, bis[4,5-di(4'-z-
butylbenzyl)thio-1,3-dithion]nickel (2a), bis[4,5-dially-thio-1,3-dithion]nickel (2b) and bis[4,5-di(3'-phenyl-ally)thio-1,3-di-
thion]nickel (2¢) together with a bis-1,2-dithiolene nickel complexes with saturated substituted groups in the terminals,
bis[4,5-didecylthio-1,3-dithion]nickel (2d), as a reference, were synthesized and characterized by "H NMR and MS. They were
easily soluble in toluene with the maximum absorption wavelengths (4,,,c) around 1000 nm, the effects of substituent groups in
the terminals on 4,,,, were not so significant. Their 4., in solid polymethyl methacrylate (PMMA) were around 1000 nm as
well, and no broadening absorption bands could be observed in lower concentration. The solid cyclic voltammetry (CV) curves
showed that the oxidation potentials would be increased by introduction of phenyl group in the terminals, thus their electro-
chemical stability could be improved. The results of thermal gravimetric analysis (TGA) indicated that the temperature of 5%
weight-loss was higher than 200 ‘C for these compounds. Irradiated by xenon lamp (300 W) for 100 min, their absorbance
was decreased less than 100% in toluene and 2% in solid polymethyl methacrylate (PMMA), respectively. The introduction of
phenyl group in the terminals could improve the photo-stability for these molecules both in solution and solid PMMA.

Keywords bis-1,2-dithiolene nickel complexes; synthesis; near-infrared absorption; photo-stability; thermal stability

B AR BU 8L 4 i 4% 5 W VE D9l 20 AR ST G sk 11 FH L [ 2R T A AR, X R A R T
—ANBSER R Y, B 20 g — a2 B0, AIEE R AR @E IR A, B E, Z2%
eI BOE KIS EE 600~1600 nm, & C 41T EH IR 4 JE B 0T DL AR S w1, (HA2
ZL AN R IR SO Kt K 1, RIS B AT TR JEAR M LA MR Z RS 1. HRKED. BRI ED
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s, fn, FREEAENA. I RIBL g R R )
&, BAE T AU Scheme 1 T FIBRAL KU
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PR B 2 25 SR R SRR A0 e 2R 41 b e e U
R, EAN 2B 2 T asfif sl A& &4
4 S TERE, e, NEE SR FRi R FEFEE R
FRGAENS). AR ST 4 NSRBI SR B4R 2% &
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AR, X BLARGE BRI A A BT e R etk
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Figure 1 The generic molecular structure of the transition metal
dithiolene core
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Scheme 1 the synthetic process of compound 2
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21 k&Y 2a~2d BIERK

B A EY) 2a~2d 1) 240 Scheme 1 AR,

B 2a~2d 5B NFSNT: S50 RN LA
B % 3 (bis(tetracthylammonium)-bis(1,3dithiol-(2)-thion-
4,5-dithiolato) Zinc, Zincate) 3 AR AL &2 &K
AR E B IAL SEat FoR). BERR SR e AR B 2
WA 5 5 TR 1 s AR R AR OB, AR R R R A R
(dithione) ML &4 4. HTEA R 3 A AR Fh 2 AN ] i
G AR — AR, ERAES 3 ot ERE S K
RIBERBLG, JRITE 4 FRIRIF=IRES 5 FRER A E AT
75088, A28 SE IR IR 4d B TR AR BE 4, P Ak
bRyl LS = N Pt/ - = B G B 5 S S i
BN 3-ZR LI OB ER 4a~de FORERSHEZHT 75 2
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Figure 2  Structures of compound 2a~2d
AT SR B E AR, & LS 2a~2d 16
T 00, B 4a~4d BMEEY) 2a~2d BHRLZ
—B RN, L FEAH T 3P, 4 Scheme 2 .
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Scheme 2 The mechanism of forming compound 2

Tl E BRI VE B R B T — AR, XA
B B0 8L B e 2% Gy s, 3 3 AR Z AT (TLC) BT AT 341
W7 S B2 i BNERAE [ — RN R S NiCL, RBAE
R TR R () [ AN Gy F ], A= — AN TG U (T B
BT, e ORAEIIN NiCL # [E Nt BuyNBr, &
MR 2SR — N 7 DR = s A, (2 FR
JE . B R R ) AT DL RS AR R R A B
SRUOL SRy fai Ak S L A, A SCHE i B B ik 1 2%
TR L, SRIGK TR RV IARAE Z G kAT 5 2R A
B, X — 28 A AE TR &) 2a~2d 7RO
TV AR LR/, IXFESEAL = I7E 5 A AT DARZE 5 Hi DA
[ 4 R SN R RE A o H AT HY 15 B 1Y) i A 3 25
S, EIH AR EL A1 2a~2d [1)77 3K,
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2.2 kA4 2a~2d BISRIRUITHR
221 EBERFERBAATH

&Y 2a~2d FERER. & k. FREMURZ
I oA B R, ENIRER, (LAY 2a fEIX U AR
FIe (R S 2 UL 1] 3. 4 AMXA IR e K TR R K
) FIBE RS R LE 1. AT I, A& 2a~2d (1)
Jmax PITE 1000 nm e A7, W2 Frid 4 A S ML &9
1, Amax ZLF% 7 500 nm LA _E 01313
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Figure 3 Absorption spectra of compound 2a in acetone (1),
dichloromethane (2), toluene (3) and tetrachlorethylene (4)

F 1 EIERE, BUREMAFEXEY 2a~2d
(1) Aanax JCHEFEME, FL VAT ARNEAF XML &4 2a~2d
(1) Amax TG, X5 SCHRIRGE FIALEDD 1 BB
PR @, BUREE I AR [ 23 AT A4
) Amax KAEFREBERE. X H, BUREAFI L&Y
2a~2d [ Ao 52 FITLAASK, R 9 MIEE 1 S R 71
G S R EAEWXARILZRTX, BrRl e r At f
AR5, DABSOH 5 THI (1 Jor J58 B2 e Pk b A4 5 55 5 BRR AR )
SN B LA

AR, R 1L R, WEY) 2a~2d 7E T
(YR A P TR, XAk &4 2b R 2¢ TS, BEATIFEA
P H PR PR A 5 FEE AT Sy = R ) R R R i e P
NAEEG. AU RINERZE, B RENHK)E K
LR, BATTAE PR AR ORS S EE AR
222 ERTEAERTEPMMA)T® & EBIT A

T AT AN G R i — S E P O A R T A4k
e, FTUARE FUBRAR U B 4 JE AR 4 B IR SR A )
IR AT Iy Al o B, AN SCTE [) 450 11 5 PR R R 0
% FHER(PMMA)H, IIAARFEE &) 2a~2d #1115 T
—RYNEFEAAE . R —FERIE L AMNES . 7R AR
%, NREGERINEY) 2a 7£ PMMA H (IR i th 28 L1
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1 AW 2a~2d ERE. TR HARMNA S
{1 B RSB A A B ZR Y 016 R

Table 1 The maximum absorption wavelengths and molar ex-
tinguish coefficients of compounds 2a~2d in acetone, dichloro-
methane, toluene and tetrachlorethylene

———
e W R R
(L*mol "*cm )

1! 1000 1.078 X 10*

VU5 2.0 1005 4.237%10*

2a TETE 1010 3.577%10*

FH 1010 4.013 X 10*

1! 1000 4.590 % 10°

VU5 2.0 1000 1.502 X 10*

2b TETE 1000 1.501 % 10"

FH 1000 1.860 X 10*

1! 1005 8.030X10°

VU5 2.0 1005 2.955 % 10*

2¢ TETE 1010 9.868X10*

FH 2% 1010 2.777%10*

1! 1000 2.599 % 10*

2d VU5 2.0 1000 2.623 X 10*
TR 1005 5.403 X 100"

S 1005 2.605%10*

4, b4 2a~2d £ PMMA IR 8008 WL3% 2.

® 2 MEIRRY, AEEEMNAEY) 2a~2d 1
PMMA (1) 5 KR SCEAE tH BAE 1000~1010 nm Z [1],
X5 AR B KA. B AR, IR
2B, WIIRIRE L &4 2a~2d 5 PMMA
it E, EAHEPMMA 2 LIRS #EHH, H
W T H5EA R EA R ERE, &—MESER. K
PR, R R, U A 2a~2d 1E
PMMA HRA T 4r FIRIM IS, BREE, 7R3 0
H, T RAERERE, RGeS, s g E
W8, (HRE 4 R 2R WA ST R,
A DL S5 R W IS U A R AR AR A X B AR A )
2a~2d 7> F7E PMMA KAERIE, H2ETHLIREA R,
AL A SR P AN v, O WA it 28 P PR 8 K i el
N, IEAh, AW 2a~2d 5 PMMA 454 5T
BT LAY, 7R AT WG 380 L% A i, RIASE1L
A 2a~2d I FERENF] 0.04%, 78 7] W6 X 84751 B
SRR XU, LAY 2a~2d 5 PMMA il
JES T BRBR AT £ AN B ZR I R, X ] WLt DX 3 B
WL/, 3X — p 0 TR e AT A H B 2 R 4 Ak
WO RIA IR AR A ).
2.3 {LAH 2a~2d FUEBILEFMERE

NT HFAFRIARESS LAY 2a~2d BHIL2EERE
DRI, EEIMR AN T HEY) 2a~2d TEFEIZS
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B4 AREEGENLEY) 2a £ PMMA TR
Figure 4 Absorption spectra of 2a in PMMA depending on its

concentration
(1) 0.01 Wt%, (2) 0.02 Wt%, (3) 0.03 wt%, (4) 0.04%

2 (A 2a~2d £ PMMA SR
Table 2 Absorption data of compounds 2a~2d in PMMA

WED RSB wt% e KR K /mm
0.01 1005
0.02 1005
2a 0.03 1005
0.04 1005
0.01 1000
0.02 1000
2b 0.03 1000
0.04 1000
0.01 1010
0.02 1010
2¢ 0.03 1010
0.04 1010
0.01 1005
0.02 1005
2 0.03 1005
0.04 1005

A AL, BEATRE MR 2 LS. B R £
EAATEAR(E HIUE T e &S AE
(HOMO) Fll £ i 2% #LIE (LUMO) g 2 {5 LA I g 7 B, &5
R 3.

3 MBIELEM, tbEY 2a 5 2d HIEL, 2a HEAL
HAELw, e 2a Lk 2d N5 AL, 10 2a W LLEAE
RTEMAI IR EE R 5IN T — 2K, (&) 2¢ 5 2b
FHEL, 2b FISE AL AL B — 28, 2¢ M AR AR AR
R AT NG O/ 57 N w6 X 55 s i B S DA £
B R B AR A B 2B AR e M . T
[, 2a 5 2d AL, RETFBRAIEUE TFE T 024 eV. 2¢ 5
2b HEL, BEATBRAVEEWR IR 7 0.15 eV, 11 2b 5 2d
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Figure 5 CV curves of compound 2a~2d
(1) 2¢, (2) 2b, (3) 2d, (4) 2a

K3 AW 2a~2d [N EAM AL S TR B S A
TE AN IR 2 T8 e e e B

Table 3 Oxidation potentials and HOMO-LUMO and energy
gap calculated of compounds 2a~2d

Compd. Eonset-ox/V. HOMO’/eV  ES/eV  LUMOYeV
2a 1.49 —6.19 2.61 —3.58
2b 1.26 —5.96 2.82 —3.14
2¢ 00.98 —5.68 2.67 —2.66
2d 1.38 —6.008 2.85 —3.23

© 2015 Chinese Chemical Society & SIOC, CAS

“ Eonset-ox = onset oxidation potential measured by cyclic voltammetry.
» HOMO = —e(Eonset-ox+4.7). © E, estimated from the UV-Vis absorption
spectra. ? LUMO= E,+HOMO.

g BUE A 22 0.03 eV. XK, AMEREERIRTIA
FJ AREARBRARU BLAR 4 5 WD I REAT R, (EL2 & 52
FEFEA NG N ZEIA L .

24 &Y 2a~2d AR EMEE

E¥AL B 2a~2d FTHIEIL 20 AMR SIS A
AR, A 7 UM R AR, &EE SR
TNHHT, BN, MuEE R MR RRIRER(PC)RT, L
I TIRELE 260~300 CRU Ay, HERAE NI LA
WSCR R FE (4 & P 2L A R SR FABe e . RN AL
BN R AR TR i TR, e ST
SRR AR, MR T ITLLANRIRRE S, (LB 2a~
2d 1) TGA WA E RS T kAT, FHEEZR Y 10 C/
min.

K 6 ZLaY) 2a~2d 1) TGA ik, & 4 ek
H S%IEREAITE 300 CHFIREIRK. R 4 FIEHE
AL, 4G 2a~2d A RAFIAGRE M, KRE 5%1)
BEYIRT 200 C, Hr, & 45T HFREMLEY) 2¢
AMURE 5% IR e, 1A% 273 °C, 1 B4R EIA
B 300 CHY, fURE 11.5%. A ANEHEEFLEY) 2a
HA MR RS, RE S%IIREE 234 C, B
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FEA 2R BE -S4 2b A 2d EiEd 20 CLLE. A
ANEFIEUEDRE 5% RAZ 3 °C, Mkl
DL, ZRFE 5N 284 S I Fa e M Re i ok
BTEH.

F4 LAY 2a~2d 1 TGA i
Table4 TGA of compounds 2a~2d

WwEw) JLE S%RUIREE/C JRERRKB0 CT)%
2a 234 40.00
2b 210 32.81
2¢ 273 11.49
2d 213 68.58
100
N
5
© 50
=

200 400
Temperature/°C

B6 L&t 2a~2d i) TGA sk
Figure 6 TGA curves of compound 2a~2d
(1) 2d, (2) 2a, (3) 2b, (4) 2¢
2.4 kA1 2a~2d B FRREM
241 EBRRPORLFHETHE
PUGUAT i, W 174654 2a~2d fEHI 2Rk
FE: 1.00X 10~* mol/L) KWK 't i it Y B e 18] F A8 4k, BA
HER NPz e, R ILE 7. S5,
X 4 MG efe e YA, JEHE 100 min, EATTH
Tk A e MR 2 P (B S IR T BE 1K 20) OGBS TR
FEAE] 10%; Jath e Fe e M fe i i (0 b & 2R 4 T
FEI) 20)BIERE T BEAE] 2%. 75— A0 T rp 5 2R 0
(1) 2a JGHE 100 min BOGEE N AR 3%, XuiH, 51N
HREA N TG s RS E I IR WV e ] F At A 2
L £ S AR IR AR AL & 1 A,
2.42 = PMMA ¥ &9 piL4a2
k&) 2a~2d 7€ PMMA A (FiE5: 0.03 wt%)
et R e M SE SR WL 8. AHLL TER R, 1
RIS, (LB 2a~2d /£ PMMA F 164k
ke e M T HAE W R e e AR E M. DR 100
min, BIERMEY 2b FIERE T REHBAR] 2%. X
B, (LAY 2a~2d BIREREER PMMA Hobfb5iaoe
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Figure 7 Photo-stability of compound 2a~2d in toluene
(1)2b, (2) 2d, (3) 2a, (4) 2¢

Ve, R WVFRRY S QR T B S A P, B
{1375 3 Y1 B £E 52 21 [ 25 JE S PR 8 (0 R 52 202K 5
WY, BEIK T 32 PES A BTERLE.
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Figure 8 Photo-stability of compounds 2a~2d in PMMA
(1) 2b, (2) 2d, (3) 2a, (4) 2¢

2 i

BT SO 51N A A I [ (B AR U0 B 4
G, EATE AR PRI T CFR 2K A i e R IR KT
1000~1010 nm 2 [&], 7E[H A PMMA R IS K B 7E
1000 nm 7247, BUEEANIE, BRIERA R e85
KIS KL # FSE AR /DS, RIS e AT T PR R R R
S B RAR T e A R R O B, 7R AR A BB R
FINKEA BT mnx B G adaE vt et
JE MR R EE. B EATBAE] PMMA Hil#3 (1)
WL AMEE G By, AE BRI 20 AN 6 R R I, 8 T D0 X 3k
HIISAR /DS, [T B Ak A e PR i T e A TV
etk ERaE tE, &M THIEY B 5 2 BB 407
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T2,
3 XIS
3.1 AUE5XH

'H NMR ¥ E3E4E 1 Bruker AVANCE400 4% 1 3L 4R
g, T™MS AWHR; Bii%H LC/TOF #1 MALPI TOF
A ;. JEIAR 22 2R (CV)EH Zahner FEALZETAE
sl e, A0 EARAE X AR, MATH RIE NS R,
BREREN(0.5 mol/L) LA, FHHEERN 100 mV/s; #
/37 R H Netzsch STA 409 PC/PG #VEE /34, 7E%
AAEEF, BL 10 °C/min WFHRIEZEM e, IR E
FE A 200~600 C; WSO BFE SHMADZU UV-2450 45
A= W LM G E ; R e S Ae e TEAE
1k 2 2 J3i #%(Beijing Trustech PLS-SXE300c¢) 1 #E4T, 300
LT 68, AR, B9 2a~2d B IRAEHF 2K
o, WK 1.00X107% mol/L, [EMAUEM F i Yeib ke sE
PELL 300 FLARKT NG, MHRERRAE S (S 0.03 wi%l)
PMMA JE 8 )i E 7EBE B AT 10 om 4.

BER Eh ISR (18] 7 v A ik, HoAth ik 2 535K
W 7 fr 2 sl b 22 a0, KRR ERAEH. SGig
TR BIVE ) a2 AL . VR B8 € F ) SR R 4
PR TR FF R (PMMA) I B 437 T 3071 2 .

32 ARk
32,1 45-= (4T AR F-1,3- B4 3R OR M -2-
FLER (42) 89 A A&,

BEEFR E:(8.60 g, 12 mmol) A1 4 (100 mL)nE| =
FUBSIR R, In# R [R1AR, R0 4-80T HER(13.62 g, 60
mmol) ] Z TR, TLC FRER R SRR, RS E, ¥
H, W UE, VU OB, BRI, R
JERERAE E M o B R A [ R VA hER) - (A
k=6 : 1], HECHRY 4a. 7% 84.1%. 'H NMR
(400 MHz, CDCLy) 6: 7.39~7.32 (m, 8H), 7.18 (d, J=8.3
Hz, 8H), 3.91 (s, 8H), 1.31 (s, 36H); MS m/z: 490 (M ™).

4b 1 4¢ [ S50 4a.

4,5- (05 T ) B -1,3- B 4% BA 1R 0 -2- 7% i (4b):
77 % 84.6%, 'H NMR (400 MHz, CDCl3) d: 5.97~5.67
(m, 4H), 5.37~5.00 (m, 8H), 3.64~3.26 (m, 8H); MS
m/z: 278 (M.

4,5- (3 I I IR -1,3- R 24 IR LR -2- B il
(4¢): 7% 85.8%, '"H NMR (400 MHz, CDCly) d: 7.33
(dd, J=19.2, 9.5 Hz, 8H), 7.14 (dd, J=29.9, 7.7 Hz, 8H),
6.69 (dd, J=17.5, 10.9 Hz, 4H), 5.75 (d, J=17.6 Hz, 4H),
5.27 (dd, J=10.8, 5.9 Hz, 4H), 3.94~3.80 (m, 8H); MS
m/z: 430 (M ).
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322 45-=(FH)HR-1,3- =B 4= IR M -2- B ER (4d)
EORESO

BAERR £5(8.60 g, 12 mmol) Al Z fi5(100 ml) i E| =11
B, AR IR, WINVRZE5E(13.26 g, 60 mmol)F)
CREHW, TLC R PIHRE. RGN G, Wi,
U8, VRV OGRS IR GRS, WA R R
FEENT o B3R 4, (A BRE NP R, 1536 ek,
P2 87.2%. '"H NMR (400 MHz, CDCl;) 6: 2.89 (t, J=7.3
Hz, 8H), 1.78~1.61 (m, 8H), 1.40 (d, J=23.2 Hz, 8H),
1.29 (s, 48H), 0.91 (t, J=6.5 Hz, 12H); MS m/z: 478 (M").
3.2.3 gk A Tl A B A BRAR B BRAX UM AL 2 B, 48
244 2a~2c¢ 895 Rk

4,5- B AR-4- BT HE R 1,3 R A M -2-
i (4a) (10 mmol) A 3 37 5 i i1 1 B B 44(25 mmol)/ H
B, fE 65 CRM, ISR B0t 2 A% i 45 1k
JBE(2 2.5 h). AEIFEIE, 0 a-BuNBr (3.22 g, 10
mmol)Al NiCl*6H,O0 (1.19 g, 5 mmol)i] FHEEIE R, =ik
N5 h, Yk ZE H R, SRR 85100 mL)¥ iR
J&, AL (3.81 g, 15 mmol), =if F&Midw. iy,
a3 R AN SR e ek, G 9F ) SR Bebe gk vt
GRWR, TEZEHIE T, B R A E AT 2 3 e B )
V(AT - & R =6 : 1115 BArL &) 2a, 7%
34.2 %. "H NMR (400 MHz, CDCl;) 0: 7.35 (s, 16H), 4.53
(s, 8H), 1.31 (s, 36H). HRMS calcd for C,gHgNiSg
950.1814, found 950.1962.

2b Fll 2¢ (IR 2a.

2b: 7% 32.7%. 'H NMR (400 MHz, CDCl;) 6
6.07~5.97 (m, 4H), 5.40 (d, J=16.0, 4H), 5.24 (d, J=
16.0, 4H), 4.03 (d, J=7.2 Hz, 8H). HRMS calcd for
C16Hy0NiSs 525.8684, found 525.8748.

2¢: % 31.6%. 'H NMR (400 MHz, CDCl;) 6
7.44~726 (m, 20H), 6.70~6.74 (m, 4H), 5.75 (d, J=
20.0 Hz, 4H), 5.26 (d, J=12.0 Hz, 4H), 4.53 (s, 4H).
HRMS calcd for C400H36NiSg 829.9936, found 830.0045.
3.2.4 Mgk e vaFe B R B 69 LK UM AL 2 B 4R 4
Ldh 2d 494 AR

¥ 4,5- AR ZE L -1,3- T 42 I8 0 -2- B A (4d)
(10 mmol)Ji A ZIHr S B 1) ) Y BEEN (25 mmol)/ FBE .
TE75 CRPL, 4 MR B SAR T 5 1k s B (2
3 h). AHFEIR, W0 2-BuNBr (3.22 g, 10 mmol)Fll
NiCl,*6H,0 (1.19 g, 5 mmol)] FEE A, =M 5 h,
P2 R, AR 4100 mL)&E @S, TN L
(3.81 g, 15 mmol), =& Nt R. it3g, 4375 H FEE
M SRk, &0 S PR g v m, ez
HOE T, TR AR W) R R A JE AT A B LR R V(A

http://sioc-journal.cn/ 1953



BIHE

R

B : (& H ) =6 118 Histk &9 2d%, /=%
35.8%. '"H NMR (400 MHz, CDCly) J: 3.40~3.36 (m,
5H), 1.87~1.84 (m, 5H), 1.50 (s, 62H), 1.27 (s, 62H),
0.89~0.86 (m, 12H); MS m/z: 926.3 (M").
3.3 IELISNESNFHIHIE

¥ 5.0 mg fb &4 2a~2d 43 A T CHCLs, 7E 50 mL
e ER. HBEE I 4. 8. 12 fil 16 mL
T /NEirh, JFRBERR NN 4 g R RN
W2 ES(PMMAYHL | LTI — R — T i), =
RIS PMMA SE2HME. 4 h G, BEHREINR—
FUAG I BE RPN, R A5 R 5 B 15 0 & 53 5053 3l R
0.01~0.04 Wt% [T £ AN ST I .

4B KL(Supporting Information) L&) 2a~2d [
WA SARE S AN PTG A, X LeAA LT L Ao 3 AR T A
¥ (http://sioc-journal.cn/) |~ %%,
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