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Synthesis of Olefinic Carbolong Complexes
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Abstract Carbolong complexes are a new type of metalla-aromatic compounds with novel skeleton and interesting proper-
ties, which could be used as potential interesting materials. However, most of them do not have reactive organic functional
groups, which hinder their applications as functional materials via chemical modifications. Olefinic group is a reactive func-
tional group that can be used for polymerization or click reaction and so on. In this work, the synthesis of carbolong complexes
attached an olefinic group, which could be used to prepare carbolong-containing materials, is reported based on their reactivity.
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Figure 1 Shift of aromaticity
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Figure 2 Synthesis strategy
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Figure 3 X-ray molecular structures for the cation of com-
pounds 3 (a) and 4 (b)

X-ray molecular structure for the cation of compounds 3 (a) and 4 (b)
drawn with 50% probability level

EH) 3 Al 4 FIRZ LRI (NMR) 573 3 i i
(HRMS) & 45 iz th i 25 445 5 5 FL B A 5 ) SR AR W) 5
). LIALAYI 3 i, 4 "H NMR i, (b2 N o
12.19, 8.13 1 7.72 HELUESy il VA J& AR e as 4 34 |
7-H, 3-H 1 5-H A5 5. MM AE N 6 5.42 F1 5.34 (1)
PIAN FLUE ) U & T4 J A 16-H A5 5 (RN R AN Z A
T, WERIANE). Mok, (BN BEN § 1.62
W N3 15-H W55, 78°P{'H} NMR ik, &Jgd
SARBEERCR B IR TS ST 6 3.13 Ab; ZEEEMRE)E
TS5 MALE 6 12.59 4. 7F PC{'H} NMR i, Sk
OAE I YN R AL LR BT 6 247.5 (1-C),
210.1 (7-C), 192.7 (4-C), 191.1 (10-C)kb. Hk L% RILIHIA
b HAWRR R PR A 6 168.0 (3-C), 159.6
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(5-C), 157.7 (6-C)F1 120.8 (2-C). tk&40 3 v 1 3 Py I 2
343 ) 14-C, 15-C #1 16-C 155 M54 T 6 135.2,
18.0 1 126.1 4. &% 3 11 HRMS (ESHIMNR{E N
1281.3232, 5[CyHeOc0sP5] i 1H 1281.3220 MW &
KBRS SIS A 3 L2450, (b &
4 [¥] NMR #s B A KA.

HBR 2, #7/ ERSEZ R R E SISO S
IR A VL (4- LJE R ), HEHA R 2 kNS
B IR IR AR BL S 5 (77 68% Eq. 2).
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&) 5 G545 3] 7 NMR AT HRMS FiiA. 0,
& '"H NMR i, et B, HALSAA AT o
—3.32 mEmAl, F H A2 BV RO 1 B AR K 1-H T
PN EME, NRINZ Bl #RA46 1-H i
HILAE 6 11.97 &b, HIFEFEZ 2038 F2=8%, 3-H fEkHao
R 2 EAEA RN 2 Hig, R EHEPRAT
F3-H M S-HA5 52547 F 68.71 F19.46 4b. HTHEkE
= AMEEAFE, 11-HF5RMA §5.27 A1 4.95 &b
ISR, 10-H 15 53RNV EIE HAE 6 6.34 &b, 1E
P{'H} NMR i, &J@4F EFBES AT 6 0.88;
o O B IRRARS S AL T 0 13.43 &b 78 BC{'H} NMR
R, SERAIE RN E TR N 6 197.3
(1-C), 198.4 (4-C), 257.3 (7-C)F1 139.4 (9-C). K LItk
FIETGH 10-C F111-C A5 5 W 20 BIAE 6 137.3 A1 111.8 4b.
WG S 25 R R 2% A I T R oA B - B Ak 2 A
R 35 5 CARIE IR UL S IR =H)P M. th&9 5 B
B T [CiHss050sP5] * i1 40 ¥ Ji i s b 90 3R H A
1243.3220, 5PRME 1243.3216 A&

MERZARFIR R ARG SR, flin, F 2-23E
LIEF I IGER IR AR IR 2h 5N, 4- 24 PR A M A% a5
BH(Eq. 3 Fiow), FIEZS R Sk I o 2 S B (i
%), BEREALED) 6(57 % 58%)F1 1(77 % 68%).
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Figure 4 X-ray molecular structure for the cation of compound
6 drawn with 50% probability level
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SERMERIA, L SEmmE s R, EaY o, H
Os 5 C(1)~C(7)ZH Jl XU T Tu I 45 46 A EL I8 R 2%
PR 1 AL, B RGP, HmEieF
M RMZEN N 0.013 A, EXHICIAF Os(1)—C(1)
KN 1.819 A, 7ECHRIER Os=C #K(1.671~1.845
AT, kAL RSB 9 T TRAN R K . B A
SRR S 1PIR N B A — 2 a9 IR
JHERIE R CH C(12)—C(13)8 KN 1.362 A, H Yk
TR

LP(1)
cm:l
CO)_"SMosC(M  pa

S7 ce o
N o(1) C(5)

2 C(10) SP@)
CANGRY o(3)

c(13) (12)%%(14)
Bs fLat 9 mBH s o i ks H K

Figure 5 X-ray molecular structure for the cation of complex 9
X-ray molecular structure for the cation of compound 9 drawn with 50%
probability level
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BT 93.44 F16.53 4b. 76 PC{'H} NMR ¥, &J@+F
FERJE T 1-CAS 500 T 0 324.9 R AL, 5 F5 b
1 MIRAE 5 (0 324.5)P A —5. R MGERES  Boh
IR R 12-C A1 13-C {55 7E 9 136.6 F1 126.1 4b. Xf
TAEW 10, H4aJ8 2% L em 48 % )5+ NMR £ds
B SRR I FE B 2 AR JE T RAR SR, TR A R R
BErp & J5F NMR Bds 514049 9w F L T I R IR B
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KW FERIELE Bruker AV-500 (500 MHz)¥: i 3EHR
A F5E. "H NMR F1 BC{'H} NMR L2407 %% F TMS
SERER, P'P{'H} NMR L2200 R R FH 85% H3PO, 5. It
FAHTE Vario EL T BUI0ZAHTAC. 20 o 1
F Bruker En Apex Ultra 7.0T FT-MS Jii#4%.

R R RT A, SR Tk AT TE A
AAEH AP - R R A R, & 1,2- 2K
LA AT AR P (R R B ) P A S R AL
HLJERME A 19, 204 859 2 (R Ik AR 5L ) F R R 0
1% 2. B (EMP)! AR SCRR 7 vk & pk, HoAt iR i) 1 im i
MR AR S HAR L JE AL B FEEIEEH 200~300 H
S AR E N R
32 ZWHE
32,1 Abdh 3 898K

W F L PR $2 2. 185(97.0 uL, 0.80 mmol)Fil = Z. %
(0.5 mLYIIAAL &) 1 (200 mg, 0.16 mmol) i — & F ke
W10 mL)H, FH IE R BT — A A T R iR
PEHER ML 12 h, 1B A, WRERIEIRGE R L) 2
mL J5, A B, A e/
VIv=20/)ENBeli 7, HGEa A, KR
LV T VAR, BB AR 3 147 mg, 775 70%.
'H NMR plus 'H-">C HSQC (500.2 MHz, CDCl5) : 12.19
(s, 1H, 7-H), 8.13 (s, 1H, 3-H), 7.72 (s, 1H, 5-H, confirmed
by HSQC), 5.42 (s, 1H, 16-H), 5.34 (s, 1H, 16-H), 4.33 (s,
2H, 11-H), 3.53 (s, 3H, 9-H), 3.33 (s, 2H, 12-H), 1.62 (s,
3H, 15-H), 7.82~7.07 (45H, other aromatic protons); *'P
NMR (202.5 MHz, CDCl;) d: 12.59 (s, CPPhs), 3.13 (s,
OsPPh;); °C NMR plus DEPT-135, 'H-"C HSQC and
'H-C HMBC (125.8 MHz, CDCl3) J: 247.5 (br, 1-C),
210.1 (br, 7-C), 192.7 (dt, Joc=27.8 Hz, Jpc=5.1 Hz,
4-C), 191.1 (t, Joc=11.2 Hz, 10-C), 168.0 (d, Jpc=17.4
Hz, 3-C), 166.4 (s, 13-C), 164.1 (s, 8-C), 159.6 (s, 5-C),
157.7 (s, 6-C), 135.2 (s, 14-C), 126.1 (s, 16-C), 120.8 (d,
Jpc=89.6 Hz, 2-C), 75.3 (s, 11-C), 62.1 (s, 12-C), 51.2 (s,
9-C), 18.0 (s, 15-C), 134.7~126.1 (other aromatic car-
bons). Anal. calcd for C;0HgyClOcOsP;: C 63.90, H 4.60;
found C 63.89, H 4.63. HRMS (ESI) caled for
C70Hg0O40sP; 1281.3220; found 1281.3232.
322 b 4696,

¥ N-Q2-F2 238 NI 9ER%(92.2 uL, 0.80 mmol) i
&9 1 (200 mg,0.16 mmol)F1 K,CO; (221 mg, 1.60
mmol) i & B EEHUE (10 mL)F, FERE B i —
AR SR P =R BN 6 h, B AR, WK

Chin. J. Org. Chem. 2017, 37, 1181~1188

© 2017 Chinese Chemical Society & SIOC, CAS

SRR RY) 2 mL 5, HPEEEREEEs 5,
TR B EE(VIV =20/ B, R A E
LR USCER B L0 B T VA, BRI AR 4
150 mg, % 72%. 'H NMR plus 'H-"C HSQC (500.2
MHz, CDCly) 8: 12.13 (s, 1H, 7-H), 8.16 (s, 1H, 3-H), 7.69
(s, 1H, 5-H, confirmed by HSQC), 6.28 (dd, Jyz=17.0,
10.1 Hz, 1H, 14-H), 6.15 (d, Jyy=17.0 Hz, 1H, 15-H),
5.44 (d, Jy;y=10.1 Hz, 1H, 15-H), 4.22 (t, Jyy=5.7 Hz,
2H, 11-H), 3.52 (s, 3H, 9-H), 2.65 (m, 2H, 12-H), 7.76~
7.06 (45H, other aromatic protons); *'P NMR (202.5 MHz,
CDCLy) 0: 12.49 (s, CPPhs), 3.66 (s, OsPPh;); °C NMR
plus DEPT-135, 'H-"*C HSQC and 'H-"*C HMBC (125.8
MHz, CDCl;) d: 248.2 (br, 1-C), 209.5 (br, 7-C), 192.7 (d,
Jpc=28.0 Hz, 4-C), 190.1 (t, Joc=11.3 Hz, 10-C), 167.0
(d, Jpc=17.4 Hz, 3-C), 166.4 (s, 13-C), 164.1 (s, 8-C),
158.8 (s, 5-C), 157.6 (s, 6-C), 132.2 (s,14-C), 124.7 (s,
15-C), 120.9 (d, Joc=89.4 Hz, 2-C), 75.4 (s, 11-C), 51.0
(s, 9-C), 37.9 (s, 12-C), 134.4~124.5 (other aromatic car-
bons). Anal. calcd for C4oHsoCINOsOsP;: C 63.71, H 4.57,
N 1.08; found C 63.59, H 4.60, N 1.13. HRMS (ESI) calcd
for C4oHsoNOsOsP; 1266.3223; found 1266.3230.
323 bk s a9h R

BALAEY) 2 (200 mg, 0.16 mmol). 4- 27K (96.1
uL, 0.80 mmol)fll K,CO5 (221mg, 1.6 mmol)¥fi#T 10
mL N,N- " 5 AR Jie v B, 60 °C b SR 10
h, ROV, NV ERUE, SRR ZANEY, 1nE
W 30 mL & ke, 2 LB T /K15 mLX3)
AT Eh/K(15 mL)Peds. AN TE/K Na,SO, T8
J&, A UERR LA, WERAE L) 2 mL, H A
%8, & /A= UDIERTEBR, I
WA LT (B (s, K SCE B IO A0 B R T A 7, 18814
O E 1K 5 145 mg, 7% 68%. '"H NMR plus 'H-"C HSQC
(500.2 MHz, CD,Cl,) d: 11.97 (ddd, Jpy=18.1 Hz, Jyy=
12.7 Hz, Jyn=1.8 Hz, 1H, 1-H), 9.46 (s, 1H, 5-H), 8.71 (d,
Jou=1.8 Hz, 1H, 3-H), 6.34 (dd, Jyy;=17.7 Hz, Jyy=10.9
Hz 1H, 10-H), 5.27 (d, Juyy=17.7 Hz 1H, 11-H), 4.95 (d,
Jun=10.9 Hz, 1H, 11-H), 3.87 (s, 3H, COOCH;), —3.32
(td, Joy=16.3 Hz, Jyu=12.7 Hz, 1H, OsH), 7.80~6.57
(48H, other aromatic protons); >'P NMR (202.5 MHz,
CD,Cl,) 6: 13.43 (t, Jpp=5.0 Hz, CPPh;), 0.88 (d, Jpp=5.0
Hz, OsPPh;); *C NMR plus DEPT-135, "H-"*C HSQC and
'H-"*C HMBC (125.8 MHz, CD,Cl,) d: 257.3 (t, Jpc=6.1
Hz, 7-C), 198.4 (d, Jpc=28.8 Hz, 4-C), 197.3 (t, Joc=10.8
Hz, 1-C), 169.5 (s, COOCHs3), 169.1 (s, 5-C), 162.6 (s,
6-C), 150.8 (d, Jpc=24.3 Hz, 3-C), 139.4 (t, Jpc=9.2 Hz,

http://sioc-journal.cn/ 1185
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9-C), 137.3 (s, 10-C), 120.5 (d, Jpc=87.6 Hz, 2-C), 111.8
(s, 11-C), 51.9 (s, COOCHy3;), 147.0~113.6 (other aromatic
carbons). Anal. calcd for C;HssBF405;0sP;: C 64.16, H
4.40; found C 64.38, H 4.50. HRMS (ESI) calcd for
C7,Hss050sP; 1243.3216; found 1243.3220.
3.2.4 il 6 6946k

Bk A% 2 (200 mg, 0.16 mmol). 2-% 2.3 FEEH
WETR S £5/2(133 mg, 0.80 mmol)Fl K,CO; (221 mg, 1.60
mmol)¥EfEE] 10 mL & e PR, TN
FEBFER P 10 h, SRR ZAEY), IEIRE IR R
2)2 mL 5, FAPEER a8, &P/
VV=10/TE B, BRI Gy, KRR m i
BT, FRIEAREE 6 127 mg, =% 58%.
'H NMR plus 'H-">C HSQC (500.2 MHz, CDCl5) ¢: 12.60
(d, Jsu=14.2 Hz, 1H, 1-H), 7.57 (s, 1H, 5-H, confirmed by
HSQC), 7.41 (s, 1H, 3-H, confirmed by HSQC), 6.27 (s,
1H, 15-H), 5.66 (s, 1H, 15-H), 4.29 (t, Jyu=6.3 Hz, 2H,
11-H), 4.05 (t, Juu=6.3 Hz, 2H, 10-H), 3.46 (s, 3H, 9-H),
1.99 (s, 3H, 14-H), 7.85~6.85 (45H, other aromatic pro-
tons); *'P NMR (202.5 MHz, CDCl;) §: 10.42 (s, CPPh;),
—5.27 (s, OsPPh;); “C NMR plus DEPT-135, 'H-"*C
HSQC and 'H-">C HMBC (125.8 MHz, CDCl;) d: 230.7
(br, 1-C), 180.0 (t, Joc=4.6 Hz, 7-C), 176.8 (dt, Jpc=
21.4, 4.5 Hz, 4-C), 170.2 (s, 5-C), 167.0 (s, 12-C), 161.4
(s, 8-C), 151.5 (d, Jpc=19.8 Hz, 3-C), 136.0 (s, 13-C),
134.8 (s, 6-C), 126.3 (s, 15-C), 119.7 (d, Jpc=90.1 Hz,
2-C), 62.9 (s, 11-C) , 51.3 (s, 9-C), 45.0 (s, 10-C), 18.4 (s,
14-C), 134.8~119.8 (other aromatic carbons). Anal. calcd
for CeoHgoBCIF4sNO,OsP5: C 60.38, H 4.41, N 1.02; found
C 6038, H 427, N 1.15. HRMS (ESI) caled for
CoHgoCINO,4OsP; 1286.3029; found 1286.3037.
325 bdh 7896 &

¥ 4- 254 H%(93.8 pL, 0.80 mmol)AALIE(0.2 mL)
IAALEY) 2 (200 mg, 0.16 mmol) ) — & H e (10
mL)H, HR R R E =R R HERERN 10 h, 53]
IR, BRARERG 2L 2 mL 5, AP A
FEESE S, & B/ BV V=10/D)FENBEBA, I
WCER A oy, A UCER B i UG L VB TA 7, 19 3R
O E 4K 7 148 mg, 7% 68%. "H NMR plus 'H-"*C HSQC
(500.2 MHz, CD,CL,) 6: 12.73 (d, Jpy=14.9 Hz, 1H, 1-H),
7.84 (s, 1H, 5-H, confirmed by HSQC), 7.43 (s, 1H, 3-H,
confirmed by HSQC), 6.58 (dd, Jyy=17.5, 10.9 Hz, 1H,
10-H), 5.65 (d, Juyy=17.5 Hz, 1H, 11-H), 5.17 (d, Jyn=
10.9 Hz, 1H, 11-H), 3.39 (s, 3H, 9-H), 7.79~6.84 (49H,
other aromatic protons); 3P NMR (202.5 MHz, CD,Cl,) ¢:
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10.57 (s, CPPhy), —7.67 (s, OsPPh;); >C NMR plus
DEPT-135, 'H-"*C HSQC and 'H-"*C HMBC (125.8 MHz,
CD,Cl,) 6: 231.4 (br, 1-C), 178.0 (br, 4-C), 177.8 (br, 7-C),
170.4 (s, 5-C), 159.9 (s, 8-C), 152.5 (d, Jpc=19.8 Hz,
3-C), 135.6 (s, 10-C), 134.3 (s, 6-C), 118.9 (d, Joc=89.9
Hz, 2-C), 112.5 (s, 11-C), 50.4 (s, 9-C), 133.8~120.7
(other aromatic carbons). Anal. caled for C;;HsgBCIF,NO,-
OsP;: C 62.58, H 4.29, N 1.03; found C 62.61, H 421, N
1.08. HRMS (ESI) calcd for C;;HsgCINO,OsP; 1276.2974;
found 1276.2976.

3.2.6 o9 agh R

4 2-(P BRI L) P L O A R O BR(EMIP, 146 mg,
0.80 mmol) I AfLEH) 8 (300 mg, 0.27 mmol)i] — 5 H
BERW(15 mL)H, JEE LR MR E IR TR 3 h,
BRI OIFW. WA RERGEEZ) 2 mL J5, AP rE
AR a5, & W/ BV =15/)1E N B
A, FEHCER B . RIS B B A M T R,
93 35 (A [H 44 9 265 mg, 73 76%. 'H NMR plus 'H-"C
HSQC (500.2 MHz, CD,Cl,) 6: 14.26 (s, 1H, 7-H), 9.23 (s,
1H, 5-H), 8.23 (s, 1H, 3-H), 6.10 (s, 1H, 13-H), 5.61 (s,
1H, 13-H), 4.34~4.30 (m, 2H, 10-H) , 4.28~4.24 (m, 2H,
10-H), 1.94 (s, 3H, 14-H), 7.87~7.10 (45H, other aro-
matic protons); >'P NMR (202.5 MHz, CD,Cl,) 6: 6.53 (t,
Jpp=5.0 Hz, CPPh;), 3.44 (d, Jpp=5.0 Hz, OsPPhsy); *C
NMR plus DEPT-135, 'H-*C HSQC and 'H-"*C HMBC
(125.8 MHz, CD,Cl,) d: 324.9 (td, Jyc=13.4, 13.1 Hz,
1-C), 228.3 (s, 7-C), 182.5 (d, Jpc=23.3 Hz, 4-C), 167.3
(s, 11-C), 162.7 (s, 8-C), 158.9 (d, Jpc=15.6 Hz, 3-C),
155.7 (s, 6-C), 154.6 (s, 5-C), 136.6 (s, 12-C), 126.1 (s,
13-C), 119.9 (d, Jpc=90.2 Hz, 2-C), 63.1 (s, 9-C), 62.5 (s,
10-C), 18.5 (s, 14-C), 135.7~127.9 (other aromatic car-
bons). Anal. calcd for C4gHs7,C1,0,0sP5: C 63.20, H 4.45;
found C 6325, H 4.69. HRMS (ESI) calcd for
CsHs7Cl040sP5 1257.2763; found 1257.2758.

3.2.7 A 10 6946 %

# HBF,H,0 (87 pL, 0.70 mmol) IT AL A1 9 (300
mg, 0.23 mmol)] & FEiE (15 mL)H, FFKE It
RPN 3 h, FEIAEROIER. BREHER
AL 3 mL 5, A 20 mL 28, A e, ik
FEIRE A, 24 OB mLX2)WEHR)E, fhHEmssm e
[E A 10 221 mg, 7*% 71%. '"H NMR plus 'H-">C HSQC
(500.2 MHz, CDCls) 6: 13.35 (d, Jpy=17.1 Hz, 1H, 1-H),
8.96 (s, 1H, 3-H), 8.09 (s, 1H, 5-H), 6.11 (s, 1H, 13-H),
5.59 (s, 1H, 13-H), 4.29~4.26 (m, 2H, 10-H), 4.26~4.23
(m, 2H, 9-H), 1.93 (s, 3H, 14-H), 7.87~6.96 (45H, other
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aromatic protons); >'P NMR (202.5 MHz, CDCl;) d: 13.79
(s, CPPh3), 5.51 (s, OsPPhy); BC NMR plus DEPT-135,
'H-"*C HSQC and 'H-"*C HMBC (125.8 MHz, CDCl5) §:
330.8 (br, 7-C), 224.3 (s, 1-C), 180.6 (d, Jpc=18.8 Hz,
4-C), 167.1 (s, 11-C), 162.3 (s, 5-C), 159.3 (s, 8-C), 152.1
(s, 6-C), 148.6 (d, Jpc=20.8 Hz, 3-C), 135.9 (s, 12-C),
126.3 (s, 13-C), 118.9 (d, Jpc=88.5 Hz, 2-C), 62.7 (s,
9-C), 62.2 (s, 10-C), 18.3 (s, 14-C), 135.2~127.8 (other
aromatic carbons). Anal. calcd for C¢Hs,BCIF,0,0sP5: C
60.79, H 4.28; found C 60.80, H 4.50. HRMS (ESI) calcd
for CgHs,C1040sP; 1257.2763; found 1257.2767.

3.3 RIAEEIINE SR

m ARG IR K IECRE ISR E N B AL &)
e b b A WS oY T o) = 1 PO 24 LoV E S ey
TR A

X 2R B AR 45 4 /3 AT 7E Oxford Gemini S Ultra (3,
6), Rigaku R-AXIS SPIDER IP (9)&% Aglient supernova
diffractometer ()75 _FUEEEHE. 3, 4, 9 K H Mo Ka
$28(2=0.71073 A), 6 SR Cu Ka HfZk(1=1.54184 A).
3, 4, 6 fiT P EIE L multi-scan WISAR IE, 9 fi7 S #ida 4
i cylinder WRUCAZ IE. fAA S5 R Olex2!" K £F,
SHELX F2 A gt 43 dE SR 1AL br K 4% 1)
SERSHOIAT 2 /N —IRPAEIE, R TALbR
Mgt E T . SR EUE AF T [ S HUE o,
CCDC “5A4: 1534758 (3), 1534759 (4), 1534760 (6),
1534762 (9).

WA 3 1 AR KR CrasHeCls 506 508P3 [CroHsg-
0s0sP;]CI*2CH,C1,+0.25CCl1,+0.50 (M, = 1512.30): tri-
clinic, crystal dimension 0.80 mm0.60 mmX0.60 mm,
space group P, (no. 2), a=14.2394(4) A, b=14.3402(4)
A, ¢=17.1092(5) A, a=95.517(2)°, f=100.731(2)°, y=
95.314(2)°, ¥=3394.74(17) A’, Z=2, T=174.6 K, (Mo
Ka)=2.218 mm ', D.=1.479 g/cm3, 31973 reflections
measured (6.648°<26<55°), 15571 unique (R;,;=0.0270,
Riigma=0.0379) which were used in all calculations. The
final R, was 0.0319 [/>20(])] and wR, was 0.0842 (all
data). GOF = 1.082. Residual electron density (esA ~?)
max/min: 1.89/—1.69.

WA 4 HIEAEE: CrssHys sCINOs 750sP5 [Coo-
HsoNOsOsP;]Cle3.5CH,Cl,+0.75C,HsOC,Hs (M, =1653.56):
triclinic, crystal dimension 0.25 mm X 0.20 mm X 0.20
mm, space group P (no. 2), a=10.9572(6) A, b=
13.4567(8) A, ¢=125.8900(8) A, a=97.826(4)°, =
101.079(4)°, y=97.701(5)°, ¥=3660.7(3) A®, z=2, T=
100.00 K, x(Mo Ka)=2.151 mm~', D,=1.500 g/cm’,
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35130 reflections measured (6.724°<<20< 55°), 16760
unique (Rine=0.0459, Rgigm:=0.0675) which were used in
all calculations. The final R, was 0.0436 [/>20(])] and
wR, was 0.1052 (all data). GOF =1.070. Residual elec-
tron density (e*A ) max/min: 1.66/—1.68.

BV 6 1 S AEHE: CrosHeCIsNO, s0sP; [CooHgo-
CINO4OsP;]Cl*1.5CH,Cl,+0.50 (M,=1512.30): triclinic,
crystal dimension 0.40 nmX0.40 nmX0.15 mm, space
group P.; (no. 2), a=11.9731(3) A, b=12.8215(3) A, c=
22.3749(5) A, a=280.6772(19)°, f=89.9883(19)°, y=
78.720(2)°, ¥=3322.25(14) A®, Z=2, T=183(1) K, u(Cu
Ka)=6.547 mm ', D,=1.456 g/cm3, 20337 reflections
measured (7.128°<<26<121.982°), 10152 unique (Ry,=
0.0362, Rgigma=0.0453) which were used in all calcula-
tions. The final R, was 0.0422 [/>20(])] and wR, was
0.1198 (all data). GOF=1.076. Residual electron density
(e*A %) max/min: 1.43/—1.24.

G0 9 1 e R E i : CeoHsoCl40550sP; [CesHs704-
OsP;]CI*CH,Cl,1.50 (M,;=1401.07): monoclinic, crystal
dimension 0.40 mmX0.15 mmX0.05 mm, space group
C2/c (no. 15), a=51.3734(13) A, b=10.6865(3) A, c=
23.08970(7) A, a=90°, f=101.2770(10)°, y=90°, V=
12431.5(6) A®, Z=8, T=193 K, u(Mo Ka)=2.352 mm ',
D.=1.497 g/cm3, 47185 reflections measured (6.064°<
20<50°), 10904 unique (Riy=0.1179, Rggma=0.0893)
which were used in all calculations. The final R, was
0.0545 [I>20(I)] and wR, was 0.1457 (all data). GOF=
1.048. Residual electron density (e*A ) max/min: 1.52/—
2.17.

4 BIi#1 kL (Supporting Information) {L543, 4,6, 9
I cif STHE, DLRAGEY) 3~17, 9, 10 R REIEIRIE A,
X e R} AT PA A B AR T I 35 (http://sioc-journal.cn/) b
T
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