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Synthesis and Characterization of ansa-Bis(3-chiral group
substituted indenyl) Zirconium Complexes

Zhao, Ruiguo™” Ma, Haiyan™“
(“ Laboratory of Organometallic Chemistry, East China University of Science and Technology, Shanghai 200237)
(® School of Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot 010021)

Abstract Ethylene or methylene bridged bis(indenyl) compounds 1a~3a bearing chiral substituent have been obtained by
introducing (+)-neomenthyl or (-+)-isocamphyl to the 3-position of indenyl ring. Two C,-symmetric ethylene bridged
bis(indenyl) zirconium complexes 2b and 3b have been isolated readily from the reaction of the dilithium salts of these com-
pounds with zirconium tetrachloride. The purification of corresponding meso-like, C,-symmetric complexes 2¢ and 3¢ was
however not successful. All of the proligand compounds and zirconium complexes have been characterized by 'H NMR, *C
NMR spectra and elemental analysis (or HRMS). The molecular structure of 2¢ was further determined by X-ray single crystal
diffraction analysis. The crystal of 2¢ belongs to orthorhombic, space group P2(1)2(1)2(1) with cell parameters a=10.946(4)
A, b=13.377(4) A, c=24.294(8) A, a=p=y=90°, M,=694.94, V=3557(2) A®, D,=1.298 g/em’, Z=4, F(000)= 1464, u=

0.486 mm ', R=0.0296 and wR=0.0683 [I>2(])].

Keywords chiral group substituted indene; bridged bis(indenyl) ligand; zirconium complex; synthesis; crystal structure
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I FE A EER R ) ff, AN 05 T O i
V2R [0, 0 I SR A TR S AR R R SR A i M 2 W 2
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M. A TS B — i R e g JEm e A, BT
FEA PR, — SRR PR R e S b A e A
AN R ) 22 20 4 d 0 7 VEREAT 40 B, W O'Hare
IR BN PR IR EUAC I 0 ZHE MR IS B . BB &
Iy FH 5 A TR 71 23 ) o B A 31 T B AR TR rac-fe AN
meso-F LG5 W), AHIEBCRARME, B4 G0 DR N
20%, HBEYRICE 30%, KESOPHEE 4 845
SRR o BB R Bl 7, ARZ I IR BB, =
FEARME, I HAR 2 5 I A B 25050 25 W Pl e ) 44
Ty — e A A B AR S ) S R — R L2 5, Jor-
dan ZEUSTHRIE G40 NN KRR AR)- I —
Jie 55 DU A, SN T O 2 AR S B 48 5 ), P50
LI I A FH R AR B rac- I T 4% 51,
A Z UG O T 624l 4 Bh A B 48 5 ) & R o, 1R
MESTIUAR N . A SCHRIRIE T 40, e ER Byl
FPERUREE, 766 AR 4 8 245 5 W 230 B i 4%
B IR RL P — s St DR BRAT T BE AR B A 3437
FINTFHEFER, A BN I —eligg &4, LASE
IR B - RV A R R VE A . HE T, AR
SCR ()-8 dn AN (H)- R B IE T NG i, GRCT
SANEER 3R TR PRI I B AL S, I
I FH X e P A A A W 1 A R S DU S S I N AT T
FAR: 28 G 1) I, BIFIC R IR B ER 3-A7 Tk [T 1)
I, W R Co- X AR R — i PR, (HA
AL, AT A LSS P I e 25 ) S AL AR T A
1 #R5i1e
1.1 EIRBIERK

Uit Scheme 1 FT7i, (—)-fi Ay 155 0] FEE R 19 0%
IOV 0] R TR R -(— )- T I, A% i T e R A Ol
o0 A% AR R 2E BT FEY R DR T R - — )- ey W T, 79 2
3-[(18,28,5R)-38r a HE el 20 3-[(18,28,5R)- T i Fk | ¢fi
ERTRAE RS 12 BIRBZRFR RN, K08
Al 150 FF AT IE 1) Bl AA L 1-[(1S,2,5R)-H7 i -3~
B} - {3-[(15,28,5R)- 7 fa 3k ]-1- 8k} i be(1a)?. M 1a
() '"H NMR 2B 1) LAG H, XN BiER 2-47 1)

822 http://sioc-journal.cn/

© 2014 Chinese Chemical Society & SIOC, CAS

AEQR 2V, —NHRIAE 6 6.05, J3— N HBUE
0 5.81, ULW] 1a RN EIFRIEATE AR, X322
IR TLTCHHR 73 AR B AN I F 0, AN, 1a AL
EHB A AR E AN E . 0 S A5 H A = ) 04T 53
B, RBIZSONER T AL B AR FRI 1a A,
g M D B RTER T T U FR IR 7 49 LA B 2D X
SRR BN ERIE . a0 o T ORI OR fE
by eaite, KRR TENRREY). ik, &b
S5 N30 i U AT RBURR, OB it SR AR A 25~30 °C,
TP TF o2 BN TR XURE ) M i 15 B i |l
P o,

IC“’W
TsCl

- oH CsHsN - OTs THF
PN PN

£-BUOK, 1/2 (CH,0),

S

Scheme 1

WO IEM R AR S 1,2- {3-[(1S,25,5R)-Ht
B )-1-Ei 5y Lk 2a) A R 3-[(18,28,5R)-#1 i
FEVE IR 5 1/2 PER & 1,2- IR L e DU o i
NASE]. 4 Eq. 1 R s kA W 13 3 1 2 5
DS AERRA Y. B S eI B eI XU 1A AN A,
ARSI AR 3 AN KU B A AR A, TR RS
Rr, SAFERER 147 BT PERR (U0 Scheme 2 1AL 5 T ),
XFERILTRESTT 7 DAL AN 'H
NMR 07 DLE H 2a O BZEEEH, 2905 S 50%,
R[] IS AR A /D S A e AL A, X e S A D (1) S A A
PEARAHACL, TR & 1 )5 F, S Re AR LN LLIX 4y,
DRI AN e fff o A LRI A AR A7 7. JliE HRMS oG
FAHTRLI, T LA 523X 6 A% 0 fff S22 1 [R) 40 S A AR 5 |
IR, AR AD I . T L w43 S AL 4 A2 Pl XU
FUBAER 117 Tk DRI 25 5 DRI, 1T/ B B 47 125 7 B £
2RI 2%, MR B G E AR, BT AR
e oy B a2 20 Ak, 2ol OV i BRI PN
S — MR =9, B DL s 1,2-—
RO L, ANRed i, & 005 80— R R =91

2132223

Chin. J. Org. Chem. 2014, 34, 821~828



Chinese Journal of Organic Chemistry

%
2 and 2'
land 1' 4
"
et bl T T AN L_— L (J) it
7 6 5 :1 3 2 1
8
B 1 AALE 9 1a 1 "H NMR i K (CDCls, 400 MHz; * ) H,O U§)
Figure 1 The "H NMR spectrum of proligand 1a (CDCls, 400 MHz, * is signal of H,0)
A a o Ay AR
2) 1/2 BrCHoCH,Br
: "'/ THF ’ ’ (1
= o a0 0
major minor minor
2a

. F TR TS T E B0 P AR IR -(— )-S5 IR 1 38 e ik
;S TCl ;S 3 T RHHE o BEAIE 3-[(1R2S,48)-5% JIE] 20,
oy CHaN ot THF 3-[(1R,2S,48)- 7 H AT i 5 1E T A I Y AR Fg AR el
B, AP AR B, HAES 1/2 BERER 1,2- R LAt
VORI SN, $ali sy 2433 3a. S5ifil46 2a (1 s WA
[, '"H NMR % BoRi% sy HA R T A8, IF%
1) n-Buli AR AR R SRABUR, 12 S ) 2 2 ) 7 A 2 A

2) 1/2 BrCH,CH,Br

‘O THF

— AR LR, PRI 1,.2- I R L)
ﬁ&guﬁ%[n,n,n,ﬁ]'
1.2 KEVHEK
K {1-[(18,28,5R)- Bt i Hk 1-3- B JE }-{3-[(15,2S,
SR)-HrdaFE]-1-2i3E ) Hki(1a) 5 2 equiv. | 3648 s W iHil#5
AL ROV B, (E S04 20U 5 DO 4P R 1
ISR 3 () FHRBEARII LABRORCIBI N gy s 540 250 T AR, 2 RS
1.2-2 3-[(1R 25, 48)- HE]-1-eli3k } e Ga) I BBITTE  smgyep gy mo s ) 25 R WIRG 0724, 7T 8 2 1T 1
R, lr Scheme 2 s (—)-IKMEGRT FHABIRARL  opovjot 7 0 IEAR, A6AL A4 Ta IRIPT/EER AR
45 5 PR R A (— )- TR WG, AR A

Scheme 2

Chin. J. Org. Chem. 2014, 34, 821~828 © 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 823



BHLLE

B, HnE 3-07(18,28,5R)-Hr L A7 A, A28 o
BHAR K, BE IR T ANREA S e A

W M- {3-[(185,25,5R)-H1 da L ]-1-Bi % — 5
RS2 B I £ I 6P Scheme 3 7R, B JGHLAA
WEY) 2a 5 2 equival T EEBE AR BOWEL S, AR5
VUG N, st dll, RIMAHERNKAE. N
TR 3-RLTFEIE B G ARG IR £EE, Fk
0 R NIRA AP BR % LiCl M FIFTS S (iR
PR 'H NMR AT 00T, RIUETIREL, AR M
Stk KM IE CRii g, STHE M, Kf bR
AT, JL TH NMR 3 B A AR R Y T 485
e — = 2Ry () S50, ] 2 Biow, B S Ak
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Figure 2 The 'H NMR spectrum of complex 2b (400 MHz, CDCl;; * is methyl signal of toluene)
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F1 %KEY 2 MEEBLKA)

Table 1 Selected bond distances (A) for complex 2¢

Zr(1)—Cl(1) 2.4118(9)
Zr(1)—C(30) 2.467(3)
Zr(1)—C(18) 2.566(3)
Zr(1)—C(12) 2.585(2)
Zr(1)—Cl(2) 2.4441(9)
Zr(1)—C(11) 2.485(3)
Zr(1)—C(29) 2.570(3)
Zr(1)—C(13) 2.585(2)
Zr(1)—C(19) 2.445(3)
Zr(1)—C(22) 2.495(3)
Zr(1)—C(23) 2.571(3)
Zr(1)—C(28) 2.608(3)

© 2014 Chinese Chemical Society & SIOC, CAS
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3.2 EARIERK
32,1 {1-[(18,28,5R)- #F & ¥ 1-3- 8 A }-{3-[(1S,2S,
SR)-#7 A ]-1-20 2L T he(1a) 89 4%,

AR, T 100 mL RV 3-[(18,28,
5R)-H da L B(5.09 g, 20.0 mmol). AU J BEH(0.448 g,
4.00 mmol). %2 H#(0.30 g, 10.0 mmol). 50 mL DMF,
25~30 ‘CJxM 24 h. J SN LR SR UK K B
KR, FA B AR =R, AR AU, K=,
/KR BT, U8, WURZEBRIE T, 1356 D (R .
fik AT 0 2 B Al AN, A vl ek b R BE R, A5 e ] A
317 g 77F#E 60.9%. mp. 197.9~1992 C; [alp
+53.0440 (¢ 1.00, CH,CL,); '"H NMR (400 MHz, CDCls)
5: 7.42~7.34 (m, 3H, ArH), 7.31 (t, J=7 Hz, 3H, ArH),
7.20 (t, J=7 Hz, 2H, ArH), 6.05 (s, 1H, Ind-2-H), 5.73 (s,
1H, Ind-2-H), 3.68 (t, J=6 Hz, 1H, Ind-1-H), 3.49 (t, J=7
Hz, Ind-1-H), 3.28 (s, 1H, IndCH,Ind), 3.20 (s, 1H,
IndCH,Ind), 2.75 (dt, /=13, 6 Hz, 1H, Neomenthyl-1-H),
1.88~0.80 (m, 19H, Neomenthyl-H), 0.85 (d, J=6 Hz,
3H, Neomenthyl-CH3), 0.84 (d, /=6 Hz, Neomenthyl-
CH3), 0.77 (d, J=7 Hz, C(CHs),), 0.75 (d, J=7 Hz,
C(CHs),), 0.67 (d, J=7 Hz, C(CHs),), 0.65 (d, J=7 Hz,
C(CHs,),); *C NMR (100 MHz, CDCl;) d: 148.10, 148.08,
145.98, 145.87, 143.56, 14291, 134.80, 134.34, 126.40,
126.38, 124.65, 124.63, 122.86, 122.73, 119.01, 118.87,
48.59, 48.10, 47.58, 47.46, 39.76, 39.42, 35.58, 35.53,
34.00, 33.92, 33.88, 29.99, 29.79, 27.19, 26.89, 26.79,
26.51,22.51,22.44,21.84,21.53, 21.40, 21.14. Anal. calcd
for C3oHsy: C 89.94, H 10.06; found C 89.95, H 9.97.

322 12-={3-[(15,2S,5R)-#7 &% JL]-1-2F 2L} THz(2a)
8945 A%,

T & AE R MR 2F 100 mL Schlenk S A
3-[(18,2S,5R)-H i FE]E(6.11 g, 24.0 mmol). VU 30
mL, AHF|—78 C, WNIE T AR DB 10.0
mL (24.0 mmol, 2.40 mol/L), =ML HE RV 24 h.
3 WO 2% T P SR VR 1 0 (R4 657 11 250 mL — i,
AR NI 1,2- 291 Z858(2.25 g, 12.0 mmol).  PUE
WM 30 mL, HEHI 541 3-[(1S,28,5R)- 5 da 3 | Bz 21 R
B S0 S, AE—78 C4&ATRign, #5e BRIt
REE, KNV 24 ho KSR RIS DK T
KA, 53, A A AR OB IR, & IF A AL, K
Vb, TAKBRIRBET 1, I8, WUE AR, AT
. RERAE (s oy B alidh, e PE R, 1506
14 3.74 g, 4 NMR. JGZ&. HRMS 74t &R 92 )L
ARG AR IR A, 773K 58.2%. "H NMR of major
isomer 2a (400 MHz, CDCls) ¢: 7.40~7.22 (m, 6H, ArH),

826 http://sioc-journal.cn/
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7.21~7.13 (m, 2H, ArH), 6.30 (s, 2H, Ind-2-H), 3.43 (s,
2H, Ind-1-H), 3.26 (s, 2H, Neomenthyl-1-H), 2.02~0.88
(m, 22H, IndCH,CH,Ind and Neomenthyl-H overlap), 0.90
(d, J=6 Hz, 6H, Neomenthyl-CHj3), 0.78 (d, /=7 Hz, 6H,
C(CHs,),), 0.74 (d, J=6 Hz, 6H, C(CH;),); *C NMR (100
MHz, CDCl;) d: 147.56, 146.18, 143.61, 134.59, 126.32,
124.55, 122.69, 118.88, 49.54, 47.55, 39.65, 35.69, 34.02,
33.96, 30.05, 29.10, 27.30, 26.84, 22.50, 21.62, 21.44.
Anal. caled for C4Hsy: C 89.82, H 10.18; found C 89.78, H
10.35. HRMS calcd for C4oHso: 534.4226; found 534.4227.
323 1,2-={3-[(1R,25,45)-F 3k K ]-1-2p 2L} T (3a)
EREENY

T & AE R S 100 mL Schlenk AR A
3-[(1R,2S,485)- 57 FK I E(6.06 g, 24.0 mmol). PYZWENH 30
mL, AHF|—78 C, WMIE T AL IE S 10.0
mL (24.0 mmoL, 2.40 mol/L), {ii = PiHE RNV 24 h.
B 2% T H Y VRO S R0 R ¥4 A5 11 250 mL — 11,
AT RN 1,2- R 4KE(2.25 g, 12.0 mmol). VIS
W 30 mL, 4EHIS 41 3-[(1R,2S,48)- 7 IR LBl FE A1 7
NE S0 S, WIS —78 CHghn, W se ARTHE
i, RNV 24 h. RSN RGBT VKOK B K
filt, o, A A T EE RSO X, A IR AL, KRG,
/KRBT, I8, IR ZE BRI, 19FE T (R .
Bk AT B 0 2 A4k, A T b R B R, A5 e ] A
3.13 g, FEH 50.6%. mp. 1745~1754 C; [a]p —
36.2920 (¢ 1.00, CH,Cl,); '"H NMR (400 MHz, CDCl;) 6
731 (t, J=7 Hz, 4H, ArH), 7.25 (t, J=7 Hz, 2H, ArH),
7.16 (t, J=7 Hz, 2H, ArH), 6.19 (s, 2H, Ind-2-H), 3.51~
3.35 (s, 2H, Ind-1-H), 2.84 (t, /=8 Hz, 2H, Isocamphyl-
1-H), 2.06~1.91 (m, 4H, Ind-CH,CH,-Ind), 1.91~1.60
(m, 14H, Isocamphyl-H), 0.97 (s, 6H, Isocamphyl-CH3),
0.86 (s, 12H, C(CHs),); “C NMR (100 MHz, CDCl;) o:
147.93, 146.77, 146.63, 133.22, 126.00, 124.52, 122.62,
120.16, 49.08, 49.04, 48.34, 45.52, 45.47, 40.44, 36.40,
29.24,27.73,21.12, 20.60, 14.31. Anal. calcd for Cy;H,,0:
€ 90.51, H 9.49; found C 90.02, H 8.94.

3.3 BEVBIEK
3.3.1 I THAER-—{3-[(15,25,5R)-#7 FH 3 ]-1-8p AL
Z R AR,

SARYT T, TR A& 1H R O 2F Y 100 mL
Schlenk JH A I 44 2a (1.28 g, 2.40 mmol). 30 mL Z
fik, PEPEAE 2w, WEIEI—78 C. EERBIWF A
n-BuLi ) CLBe% i 2.00 mL (2.40 mol/L, 4.80 mmol). 5
mL LMK, SRS, WS, RS RN 24
h, R EBIFIRR. WL LR, A 20 mL
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2, 5H— 50 mL Schlenk i I A PUS4L55(0.559 g,
2.40 mmol) &% 30 mL FK. PRI #AH1E) —30 C, ¥
DU S 1 F R BV DR R N Ak ) R b, ik
RV, PEFEIRNY. 24 h SR A EUA R, IR BR 2SR,
IO R 23R I, 198, 190 (S, AR BT,
JIN—20 CARMLUKFESE o, B3 e st ih ik 0.035 g,
h 2b, JoHT IR AR 0.268 g, 'TH NMR 20 Hr % B4 2b
Fl2e (12 2RAEW, BI7%F 18.2%.

2b: 'H NMR (400 MHz, CDCL3) J: 7.82 (d, J=9 Hz,
2H, ArH), 7.70 (d, J=9 Hz, 2H, ArH), 7.40~7.30 (m, 2H,
ArH), 7.22~7.10 (m, 2H, ArH), 5.67 (s, 2H, Ind-2-H),
4.11~3.97 (m, 2H, IndCH,CH>Ind), 3.73~3.58 (m, 2H,
IndCH,CH,Ind), 2.52 (t, J=10 Hz, 2H, Neomenthyl-H),
2.37 (d, J=14 Hz, 2H, Neomenthyl-H), 1.82~0.82 (m,
16H, Neomenthyl-H), 0.86 (d, /=6 Hz, 6H, Neomenthyl-
CHs), 0.66 (d, J=7 Hz, 6H, C(CHs),), 0.64 (d, /=7 Hz,
6H, C(CH3),). HRMS calcd for CyHs,ClZr: 692.2493;
found 692.2491.

2e KA A EIA0N, Tl LLBHX R SN R R Y
(2250, JBIEXTEE 2b 5 2b/2¢ JRAWI 'H NMR %4,
FIIEAHE 2¢ %R "H NMR (400 MHz, CDCls)
5:7.67 (d, J=9 Hz, 1H, ArH), 7.54 (d, /=9 Hz, 1H, ArH),
7.49 (d, J=9 Hz, 1H, ArH), 7.43 (d, J=9 Hz, 1H, ArH),
7.12~6.99 (m, 4H, ArH), 6.71 (s, 1H, Ind-2-H), 6.19 (s,
1H, Ind-2-H), 3.91~3.78 (m, 2H, IndCH,CH,Ind), 3.72~
3.58 (m, 1H, IndCH,CH,Ind), 3.56 ~ 3.41 (m, 1H,
IndCH,CH,Ind), 2.95 (t, J=10 Hz, 1H, Neomenthyl-H),
2.81 (d, J=12 Hz, 1H, Neomenthyl-H), 2.68 (t, /=10 Hz,
1H, Neomenthyl-H), 2.12 (d, /=12 Hz, 1H, Neomenthyl-
H), 1.85~0.75 (m, 16H, Neomenthyl-H), 0.96 (d, J=6
Hz, 3H, Neomenthyl-CHj;), 0.91 (d, /=6 Hz, 3H, Neo-
menthyl-CH3), 0.80 (d, J=7 Hz, 3H, C(CH;),), 0.69 (d,
J=7 Hz, 3H, C(CHs),), 0.67 (d, J=7 Hz, 3H, C(CHs),),
0.65 (d, J=7 Hz, 3H, C(CHs),).)

33.2 I THAHIE-—{3-[(1R,2S,4S)-5+ % F]-1-20 2
Z R R,

AR, TR & E s 2F % 100 mL
Schlenk Jff FF I A BCAA 3a (1.28 g, 2.40 mmol). 30 mL Z
fik, DEFEAEZ g, AHIB]—78 C. HIR WA
n-BuLi (1) 1F. e % 2.00 mL (2.40 mol/L, 4.80 mmol).
SmL LB, B8N, Wocm i, Sl RN 24
h, 3R EURTEAA R, PR FR 255, AN 20 mL
K, 53— 50 mL Schlenk Jfi 9 i AP &AL 45(0.559 g,
2.40 mmol). 30 mL K. PEB#AHIE—30 C, ¥
DY SRS T B R B M R R N RO AR 1) — SR b, i
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AU, BEFERN. 24 h BofE gk R, S L BRE T,
IO R 22 4R 0L, U8, 1908 (I, A0 IR,
N —20 CARHELUKFE S5, Jef i s ta fhigk 0.089 g,
i 3b, JEAHE IR 0238 g, 4 3b Al 3c (10 1.3)RE
Y, E7EE 19.7%.

3b: 'H NMR (400 MHz, CDCly) §: 7.59~7.53 (m,
2H, ArH), 7.48~7.42 (m, 2H, ArH), 7.21~7.12 (m, 4H,
ArH), 620 (s, 2H, Ind-2-H), 3.78 ~ 3.58 (m, 4H,
IndCH,CH,Ind), 3.23 (t, J=8 Hz, 2H, Isocamphyl-H),
1.84 ~ 122 (m, 14H, Isocamphyl-H), 0.79 (s, 6H,
C(CHs),), 0.73 (s, 6H, C(CHs),), 0.38 (s, 6H, Isocamphyl-
CHs); “C NMR (100 MHz, CDCl;) ¢: 128.31, 126.73,
126.18, 125.79, 125.57, 124.02, 122.25, 118.26, 114.02,
51.38, 48.18, 45.34, 44.92, 39.33, 34.74, 28.76, 27.04,
21.25, 19.88, 13.81. HRMS caled for CuHuClZr:
688.2180; found 688.2177.

KEE B3 E 3¢ 4, WXL 3b 5 3b/3e G
Y "H NMR 3% &, T BT 5E 3¢ MR REER: "H NMR
(400 MHz, CDCl3) d: 7.48~7.43 (m, 1H, ArH), 7.44~
7.38 (m, 1H, ArH), 7.36~7.30 (m, 2H, ArH), 7.10~7.00
(m, 4H, ArH), 6.49 (s, 1H, Ind-2-H), 6.38 (s, 1H, Ind-2-H),
3.95~3.84 (m, 2H, IndCH,CH,Ind), 3.78~3.51 (m, 3H,
IndCH,CH,Ind and Isocamphyl-H overlap), 3.48 (t, /=8.5
Hz, 1H, Isocamphyl-H), 2.09 (t, /=9.7 Hz, 1H, Isocam-
phyl-H), 2.06 (t, J/=9.7 Hz, 1H, Isocamphyl-H), 1.93~
1.37 (m, 12H, Isocamphyl-H), 1.27 (s, 3H, C(CHj3),), 0.89
(s, 3H, C(CH;),), 0.84 (s, 3H, C(CHs),), 0.77 (s, 6H,
C(CHs;), and Isocamphyl-CH; overlap), 0.42 (s, 3H, cam-
phyl-CH3).

34 BEVMEREEWIEFFRKRELHTNE

W LM I - [3-(+)- 7t B 1- 0] — S G 2%
G 2¢ MEEREAEF AR T —20 C FHFFRMAE.
TG AT I 4 S AR R R B AR, IR
230.16 mm X 0.13 mm X 0.10 mm {55, 7 293(2) K K,
H Bruker AXSD 8 X 2% s AT OB SEAT I Hdis, A4
B Mo Ka H7£6(1=0.71073 nm), L ¢-0 FI5i75
3, 7E 1.68°<0=<<25.60°G AR 15538 /Mitht ai,
M ST T BE 6671 AN (Rine=0.0318). 4= ¥ 544 1
SHELXS-97 Ml SHELXL-97 F&/#5¢/K, ] Ortep 3v2
TPl oy Fas ) gE kg B B A8 T SR AR 500 e,
CCDC 524 968902.

4 Bh#1#}(Sopporting Information) =424t T 'H NMR
A1 PC NMR i K AR I i PR 0, b ) ml DL G
B WASTI (4 34 (http://sioc-journal.cn/) b 2%,
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