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Synthesis and Reactivity Studies of Irida—carbolong Complexes
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Abstract The term “carbolong complexes” represents a series of novel m-conjugating aromatic frameworks, which are
formed by the chelation of a carbon chain (carbolong ligand) containing not less than 7 carbon atoms with a transition metal
fragment. Carbolong complexes show unique photophysical properties, thus exhibiting promising potential applications. In-
spired by the efficient strategies for the construction of Os-, Ru-, and Rh-carbolong complexes by the reactions of multiynes
with simple metal sources, we describe here the reasonable design of two multiyne compounds 1 and 2, which could react
with the iridium precursor [Ir(CH3;CN)(CO)(PPh;),]BF, (3) to produce the irida-carbolong complexes 4 and 5 with a large «
conjugation system via a “one-pot” method, respectively. This is the first time to expand the carbolong complex to iridium. In
addition, the ligand substitution reactions of 4 and 5 have been investigated. Treatment of corresponding ligands with 4 and §
resulted in the generation of several new irida-carbolong complexes 6~9. All the prepared irida-carbolong complexes were
fully characterized by NMR and HRMS. The molecular structures of the irida-carbolong complexes 4~8 were further con-
firmed by single crystal X-ray diffractions. A possible mechanism was proposed for the formation of the irida-carbolong
complexes on the basis of the X-ray characterization of the key intermediate Int 2. Due to the unique large © conjugation
system, all the synthesized irida-carbolong complexes exhibit remarkable absorption properties in the ultraviolet visible re-
gion, and some of them even show considerable absorption characteristics in the near infrared region (NIR). The consequent-
ly photothermal property investigation indicates that complex 5 has a good NIR photothermal effect: by measuring the tem-
perature of its solution under the NIR laser irradiation (808 nm, 1.0 Wecm 2), the temperature of ethanol/water solution con-
taining 5 (0.1 mgemL™") can be increased by nearly 40 ‘C in 10 min, providing numerous possibilities for the follow-up
application research based on carbolong complexes.

Keywords carbolong complex; “one-pot” method; iridium; multiyne; photothermal property
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Scheme 1 Synthesis of multiyne compounds 1 (a) and 2 (b)
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Scheme 2 Synthesis of irida-carbolong complexes 4 and 5
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Figure 2 Molecular structure for the cation of irida-carbolong complex 4.
Ellipsoids at the 50% probability level. Counteranion and hydrogen atoms in
PPh; are omitted for clarity.
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Scheme 3 Resonance structures of the irida-carbolong cations.
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Figure 3 Molecular structure for the cation of irida-carbolong complex 5.
Ellipsoids at the 50% probability level. Counteranion and hydrogen atoms in
PPh; are omitted for clarity.
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Scheme 4 Synthesis of irida-carbolong complexes 6 and 7
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Figure 4 Molecular structure for the cation of irida-carbolong complex 6.
Ellipsoids at the 50% probability level. Counteranion and hydrogen atoms in
PPh; are omitted for clarity.
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Figure 5 Molecular structure for the cation of intermediate Int 2.
Ellipsoids at the 50% probability level. Counteranion and hydrogen atoms in
PPh; are omitted for clarity.

Scheme 5 The proposed mechanism for the formations of irida-carbolong complexes 5 and 7
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Figure 6 UV-Vis-NIR absorption spectra of irida-carbolong complexes
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0.8 Hz, 1H), 7.51 (d, J(HH)=3.8 Hz, 2H), 7.43~7.38 (m,
1H), 4.56 (d, J(HH)=4.1 Hz, 2H), 3.12 (br, 1H); “C{'H}
NMR (100.6 MHz, CDCl3) §: 191.9, 135.9, 133.8, 133.4,
128.8, 127.5, 126.1, 94.7, 81.1, 51.4; HRMS-ESI (m/z)
calcd for C;yHqO, [M—i—H]+ 161.0597, found 161.0597.

42 k& 1b AR

£ 100 mL B+ MA 1a3.2 g, 20.0 mmol)
N 2-fHl g 3 2K H R (6.7 g, 24.0 mmol), BEJSINA 50 mL
DMSO, fEZIRMT A THH: 2 h, & TLC MRE RN
SEAJE, M 50 mL KRR, TEZid fE LR & Dl
JENTH AR, FERE B EIRE, Ui eI LR
L BEMBE(2 X 20 mL), &FFUER, FH 4R 23 X200
mL)AEHY, MR NaCl 33X 100 mL)¥ei, B
ToKIRIREE T e . S8)5 DARER A [ e AH, 1E b/
LR LTEV wendV cmen=10/1) VT, SAEENT 755
RE 2.0 g AR 1b, 7735 N 62%; 'H NMR (400.0
MHz, CDCl;) d: 10.48 (s, 1H), 9.49 (s, 1H), 8.00~7.98
(m, 1H), 7.74~7.72 (m, 1H) 7.69~7.62 (m, 2H); “C{'H}
NMR (100.6 MHz, CDCl3): 6: 190.0, 176.2, 137.2, 134.8,
133.9, 131.5, 128.3, 122.0, 93.1, 89.6; HRMS-ESI (m/z)
caled for C1oHgNaO, [M+H]" 159.0441, found 159.0442.
4.3 LEM 1c &K

TEZ 53 i IR MR 1R 200 mL J S H NN = B RE
HH3.9 ml, 27.7 mmol), FH 50 mL THF %, b5
E-78 CNRVESZET 40 min PYZEAE T N IE T JE40
(12.6 mL, 2.5 M in THF, 31.5 mmol). i hI%5 R J5 78 1%
FENAREEiRE 20 min, AFHERZFEEA 1620 g,
12.6 mmol)f] THF(20 mL)&RZEME NN ik e Mk R
. 2 TLC EREZNMMN, 2 h Ja NS5, SR )5 F
NH,CI(50 mL)# KRB, Fik G R =G, H RO
(3X 100 mL)AHL, A1 NaCl ¥ (3 X 100 mL)¥E¥%,
A AR TOK IR B B T8 )5 e . 2R JE LA IR A 18] 2
H, IECOK/ CIR RV won/V cmew=5/1)RBEMFA], £
FEEMT 215 5 2.6 g K735 PR 1e, 723N 60%; 'H
NMR (400.0 MHz, CDCly) 6: 7.74 (d, JHH)=7.6 Hz,
1H), 7.45 (t, JHH)=7.4 Hz, 1H), 7.36 (t, JHH)=7.6 Hz,
1H), 7.27 (t, JHH)=7.4 Hz, 1H), 5.86 (d, J(HH)=9.5 Hz,
1H), 5.37 (d, JJHH)=9.5 Hz, 1H), 4.10 (br, 1H), 3.58 (br,
1H), 0.22 (s, 18H, C(CHx)3); *C{'H} NMR (100.6 MHz,
CDCly) J: 141.9, 132.4, 129.1, 128.2, 126.9, 120.8, 104.2,
101.7, 91.7, 91.4, 89.5, 81.6, 62.9, 52.7, 0.3; HRMS-ESI
(m/z) caled for CooHas0,Si,Na [M+Na]" 377.1364, found
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377.1366.
4.4 ZPRED 1 AR

£ 100 mL BRI F A 1¢(2.6 g, 7.3 mmol)
J#H 50 mL THF #k, SRJSE—40 CHRIMAPY T ER
b % 1 DY S I 5 (1.0 M in THF, 17.6 mL, 17.6
mmol). ZAA R FIRMPEE 30 min 5, 4 TLC HREER I
SN 5E4, ARG IR NHLCL V(50 mL)V K
N, 28 B3 X 100 mL)AEHL, M NaCl #(3 X
50 mL)¥E¥, ANAMETOKIRBREE TG T. )5 L
WERCAE EAH, 1ECR CIR RV wosdV amew=2/1)H
VEBLR, EFEENT AR 1.4 g HEAMHRY 1, 72 FN
93%; '"H NMR (400.0 MHz, CDCl;) §: 7.74 (dd, J(HH)=
7.4 Hz, JHH)=2.9 Hz, 1H), 7.49~7.46 (m, 1H), 7.41~
7.36 (m, 1H), 7.31~7.27 (m, 1H), 5.86 (d, JHH)=9.5
Hz, 1H), 5.38 (br, 1H), 4.22 (br, 1H), 3.67 (br, 1H), 2.67
(dd, J(HH)=2.2 Hz, JHH)=1.2 Hz, 1H), 2.63 (t, J(HH)
=2.1 Hz, 1H); "C{'H} NMR (100.6 MHz, CDCl;) §:
141.6, 132.7, 129.5, 128.5, 126.9, 120.5, 91.0, 82.6, 81.8,
80.6, 75.3, 73.2, 62.6, 52.3; HRMS-ESI (m/z) calcd for
CiH00,Na [M+H]" 211.0754, found 211.0755. 5% 45
WIS, 24k B AFAE R SRR AR, YR e b
BIRLIH1 1.
4.5 L& 2a &K

1£ 250 mL [ e NI, £ PACIy(PPhs),(5 mol%, 1.9
g)~ Cul(5 mol%, 0.5 g) F4F K HEE(10 g, 54.0 mmol)[¥)
EEYIH IO T THF(100 mL), B 5NN = F 3 mEd
ZH(9.2 mL, 64.8 mmol)Fl Et;N(50 mL), JN{E 60 C
TRAHHEER. 4 TLC R RN E2 G, ¥ ik R
Wt vE, AR THFQ2 X 20 mL)#k, #ERIER G HET,
PALRER A B 2 41, 1E Ot/ LR LBV sl V 2mem=30/1)
RV, EFEENTEEE 10.4 ¢ B AR 12, 5~
FH 95%; "H NMR (400.0 MHz, CDCl3) 6: 10.56 (s, 1H),
791 (d, JCHH)=7.8 Hz, 1H), 7.56~7.54 (m, 2H), 7.43 (t,
J(HH)=17.8 Hz, 1H), 0.29 (s, 9H, C(CH3);); "C{'H} NMR
(100.6 MHz, CDCl;) 6: 191.8, 136.2, 133.7, 133.5, 128.8,
126.9, 126.7, 102.4, 100.1, —0.2. k&%) 2a %S
P 5 SR — 2,

4.6 LA 2b AR

FEL TS R BRI 500 mL [ SR AN 2a(8.8 g,
43.5 mmol), J#F 200 mL THF %%, BEJ57E —78 CTF
FVESRZET 40 min WZEIZIMAK ZHEEEE(52.2 mL, 1.0
M in THF, 31.6 mmol). JN5¢)57E 1% T 4k 2+t 20
min JFREEEE, M 1 h J54 TLC FREESN 58 4.
FIMIAN NH,Cl (100 mL) KN, F Z.H#3 X 100
mL)AH, #A1 NaCl (3 X 100 mL)¥E%:, AHHE
ToKIRIREE TG e T S8)5 DR A [ E A, 1E b/
LR BV werdV omem=30/1) NUEMFH, EFEENT S
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35 107 g FEHARY 2b, F2FN 81%; 'H NMR
(500.1 MHz, CDCly) 8: 7.76 (d, JJHH)=7.9 Hz, 1H), 7.54
(dd, J(HH)=7.6 Hz, JHH)=1.3 Hz, 1H), 7.51~7.49 (m,
2H), 7.41 (t, JHH)=7.8 Hz, 1H), 7.34~7.31 (m, 4H),
6.09 (d, J(HH)=5.9 Hz, 1H, CH(OH)), 3.07 (d, J(HH)=
5.9 Hz, 1H, CH(OH)), 0.31 (s, 9H, C(CH;);); “C{'H}
NMR (125.8 MHz, CDCl3) d: 142.9, 132.8, 131.8, 129.2,
128.5, 128.3, 128.2, 126.7, 122.6, 121.2, 102.4, 100.8,
88.2, 88.5, 63.8, —0.1. L&) 2b IR REEIE 5 S0k —
ﬁ[ﬂ].

4.7 L&Y 2c AR

£ 200 mL RSN 2b(6.8 g, 22.3 mmol)
J#H 100 mL THF #ik, SRJ57E0 CRIMAN T &5k
Bt (1) DY SRR VA (1.0 M in THF, 26.8 mL, 26.8 mmol),
AR IR 30 min, 48 TLC BREZ N 58455, TN
AT NH,Cl 3100 mL)VE K M, 28 203X 100
mL)AEH, F AR NaCl %573 X 50 mL)Peds, A LA
SRR E TG e T. A5 LAER A e, IEC
Yt/ R OV ol V omew=10/1) NBEH T, L6 EHT 9
A 5.0 g HEMARY 2¢, 7FFAN 96%; 'H NMR
(500.1 MHz, CDCl;) 8: 7.83 (d, J(HH)=7.1 Hz, 1H), 7.58
(dd, J(HH)=7.6 Hz, JHH)=1.1 Hz, 1H), 7.52~7.49 (m,
2H), 7.45 (t, JHH)=7.6 Hz, 1H), 7.35~7.32 (m, 4H),
6.14 (d, JJHH)=4.4 Hz, 1H, CH(OH)), 3.44 (s, 1H, CCH),
2.90 (d, JHH)=4.4 Hz, 1H, CH(OH)); "C{'H} NMR
(125.8 MHz, CDCly) 6: 142.9, 132.2, 131.8, 129.5, 128.6,
128.3, 126.9, 122.5, 120.5, 88.2, 88.6, 82.8, 81.1, 63.5. 1k,
W) 2¢ IR 5 Sk — 5.
4.8 L&Y 2d IA R

LT ERELE R 200 mL RSO F N 2¢(9.3g,
40.0 mmol), £ 200 mL THF ik, B6JEER A
—40 CTFHEHZET 1 h NEEIMA R HEREH
(2.0 M in THF, 50 mL, 100.0 mmol). 58 )5 (E %6 E ~
it 1 h 5 AR 0 CRMER. £ TLC BREFR M
F24x, FMAT NH,CL (100 mL)F KN, 2R 2
fig(3 X100 mL)AEHL, F A NaCl #7(3X 100 mL)
Ve, ANUAE KRR TG IET. 285 DRERSH
[l e AH, 1E Ok LR CBE(V v/ V cmen=5/1) NV,
SFEENT B 153 8.7 g AFTLOIPIRY 2d, FEERN 61%;
'H NMR (500.1 MHz, CDCLy) d: 7.81 (d, J(LHH)=7.7 Hz,
1H), 7.53~7.49 (m, 3H), 7.43~7.40 (m, 2H), 7.34~7.31
(m, 3H), 6.09 (d, J(HH)=4.2 Hz, 1H), 5.40 (d, J(HH)=
4.2 Hz, 1H), 3.39 (br, 1H), 3.28 (br, 1H), 0.24 (s, 9H);
BC{'H} NMR (125.8 MHz, CDCl;) 6: 142.8, 132.7, 131.8,
129.4, 128.6, 128.3, 127.0, 123.9, 122.5,120.6, 120.5,
101.7, 91.7, 90.1, 88.2, 86.8, 81.9, 63.5, 53.1, —0.3;
HRMS-ESI (m/z) caled for Cp3H,0,SiNa [M + Na]*
381.1281, found 381.1285.
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49 ZHRUEY 2 AR

£ 200 mL F RGN 2d(8.7 g, 24.3 mmol)
J£H 100 mL THF #i kg, ZAE7E—40 CRMAN T HR
A B 1 DY SR TR VA (1.0 M in THF, 29.2 mL, 29.2
mmol), i FAAFHEE 30 min, & TLC BRER RN
A JE, AR NH,Cl# (100 mL)A K [, 24
P& Z.TE(3 X 100 mL)AEHL, 7R NaCl #5373 X 50 mL)¥t
vk, ANAHE TCKBER B TR 5 W T, 285 DA e A ]
SEAH, 1IECOK/ CBROTEV wanlV cmew=23/1) VLT,
ZHEEN 58] 5.9 g KR EMHIRY 2, 2N 85%; 'H
NMR (500.1 MHz, CDCl;) 6: 7.83 (d, J(HH)=7.4 Hz,
1H), 7.49~7.48 (m, 3H), 7.39 (t, JHH)=7.6 Hz, 2H),
7.34~7.28 (m, 3H), 6.11 (d, JHH)=12.9 Hz, 1H), 5.40
(d, JJHH)=9.2 Hz, 1H), 4.33, 4.24 (br, 1H), 3.75 (br, 1H),
2.61 (d, J(HH)=2.3 Hz, 1H); "C{'H} NMR (125.8 MHz,
CDCly) d: 142.4, 132.8, 131.8, 129.5, 128.6, 128.4, 128.3,
127.1, 122.5, 120.6, 120.5, 91.3, 88.1, 86.9, 81.9, 80.8,
80.7, 73.1, 63.4, 52.4; HRMS-ESI (m/z) caled for
CaH,40,Na [M+Na]" 309.0886, found 309.0884. 5%
e B, 2 A AFAE IR SRR A, K 2
NS 3.
4.10 $kERHIr(CH3CN)(CO)(PPh;),]BF, (3) HIE AL

7 200 mL R B NN Vaska’s 459
IrC1(CO)(PPhs),(1.0 g, 1.28 mmol) A1 JY & #EZ4R(275 mg,
1.41 mmol), BEJGIMA 100 mL ZFEE AR, 16NN
40 min. fFRMEEHR G, FARESR IR LB, e
F AR5 DAL A [ 22 AH, P — SRV sl V s
=1/10 NEEWA], AR/ B33 950 mg B (A E 44
3, PHH 85%.
411 RRFEREY) 4 ERK

76 50 mL [P IMAERIER 3 (1.00 g, 1.15
mmol) 1 =ZKFEH(900 mg, 3.44 mmol), A 30 mL —&
HSE i R, Bl G NN Z 549 1364 mg, 1.73 mmol)
1) & HBE(S mL)E . 75 IR MR 30 min R 3I4T
BRI, ZJa AN FINER /K IEH(366 pL, 5.75 mmol)iZ.
BPAR et 46828 20 min. K SOBRIRSE . L TkDE
B(3X20 mL)FMEZTHRE1FE] 1.58 g srtalflfh 4, /=
N 85%. '"H NMR (500.1 MHz, CD,Cl,) d: 10.62 (s, 1H,
C14H), 9.80 (d, J(PH)=21.5 Hz, 1H, C1H), 8.42 (s, 1H,
C3H), 7.94~6.34 (64H, Ph); *'P{'"H} NMR (202.5 MHz,
CD,Cl,) d: 13.45 (s, CPPh;), 6.66 (s, CPPh;), 1.98 (s,
IrPPhs); "“C{'H} NMR (125.8 MHz, CD,Cl, plus
13C-dept 135, "H-""C HSQC and 'H-"*C HMBC) §: 195.2
(br, C14), 177.5 (br, C1), 174.6 (t, J(PC)=9.2 Hz, C15),
173.6 (d, J(PC)=13.4 Hz, C13), 170.3 (dt, J(PC)=24.1
Hz, J(PC)=4.1 Hz, C4), 158.2 (d, J(PC)=10.8 Hz, C5),
139.4 (d, J(PC)=24.0 Hz, C3), 121.8 (d, J(PC)=90.9 Hz,
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C2), 135.5~119.3 (Ph), 73.5 (d, J(PC)=118.2 Hz, C12);
IR v: 2019 (CO) cm ™ '; HRMS-ESI (m/z) caled for
[Cs7HgrIrOP,]*" 722.1880, found, 722.1885.
4.12 HFHERAECEY 5 AR

£ 50 mL [ RPOEHIMASKEE 3(500 mg, 0.57
mmol)Fl = K I (448 mg, 1.71 mmol), H 15 mL —&
FGEis iR, B I Z A9 2(196 mg, 0.68 mmol)
B & E(S mL)E . 7EH IR N HEE 60 min J515 3 4%
IR, ZJE NI KA #(180 pL, 2.85 mmol)i7.
RIAR Al s it t, ARS8 N 30 min. B SRR YE, 4
PR SRR VsV aw=5/1) 5143 3
603 mg FLEFE K 5, F7EN 65%. 'H NMR (600.1
MHz, CD,Cl,) 8: 9.75 (d, J(PH)=20.2 Hz, 1H, C1H), 8.41
(s, 1H, C3H), 7.94~6.19 (69H, Ph and C7H-C10H );
3'p{'H} NMR (242.9 MHz, CD,Cl,) d: 12.32 (s, CPPhy),
7.49 (s, CPPhs), —6.80 (s, IrPPhs); *C{'H} NMR (150.9
MHz, CD,Cl,, plus "C-dept 135, 'H-"C HSQC and
'H-"*C HMBC): 6 212.3 (br, C14), 175.9 (br, C1), 175.7 (t,
J(PC)=8.9 Hz, Cl15), 170.8 (d, J(PC)=10.6 Hz, C13),
166.1 (dt, J(PC)=23.0 Hz, J(PC)=5.4 Hz, C4), 159.3 (d,
J(PC)=11.1 Hz, C5), 139.4 (d, J(PC)=23.3 Hz C3),
119.3 (d, J(PC)=87.4 Hz C2), 154.7~123.1 (Ph and
C6-C11), 73.6 (d, J(PC)=117.4 Hz, CI12); IR v: 2011
(CO) cm™'; HRMS-ESI (m/z) caled for [CosHy IrOP,*"
760.7054, found 760.7060.

4.13 AR E A 6 FIS K

£ 50 mL ] B2 I NSRBI TC A4 4(500 mg,
0.31 mmol). Z/KAFE A =HZ(69 mg, 0.62 mmol)F1 Y
THEE (86 mg, 0.31 mmol), H 15 mL —& T HiE
fif, {EHIR TR 20 min, RIS LB
(3X20 mL)FE TR f5 153 429 mg ZREE {4 6, =%
N 90%. 'H NMR (600.1 MHz, CD,Cl,) §: 12.94 (s, 1H,
C14H), 11.23 (d, J(PH)=22.9 Hz, 1H, C1H), 8.33 (br, 1H,
C3H), 6.38~7.32 (64H, Ph); *'P{'H} NMR (242.9 MHz,
CD,Cl) d: 9.08 (s, CPPh;), 6.89 (s, CPPhs), —3.67 (s,
[rPPhs); “C{'H} NMR (150.9 MHz, CD,Cl,, plus *C-dept
135, 'H-"*C HSQC and 'H-"C HMBC) d: 225.1 (br, C14),
197.3 (br, C1), 175.4 (d, J(PC)=14.9 Hz, C13), 163.2 (dt,
J(PC)=20.5 Hz, J(PC)=3.4 Hz, C4), 154.4 (d, J(PC)=
12.9 Hz, C5), 149.8~120.3 (C3, C6-C11 and Ph), 133.2
(d, J(PC)=26.3 Hz, C3), 121.7 (d, J(PC)=86.1 Hz, C2),
66.4 (d, J(PC)=119.8 Hz C12); HRMS-ESI (m/z) calcd
for [CssHe IrCIP,]" 1451.3506, found 1451.3552.

4.14 SEHIEE T ER

£ 50 mL 9 B I &R B L 547) 5(304 mg,
0.18 mmol). /K& %Ak = %(40 mg, 0.36 mmol)F1PY
THREAE(50 mg, 0.18 mmol), H 10 mL — & HFHiF
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filt, FEHIR THFE O h K BRI SE . LIRGEER(3X20
mL)F1 % T 5155 263 mg SO EK 7, 725N 91%.
'H NMR (600.1 MHz, CD,Cl,) d: 10.94 (d, J(PH)=21.1
Hz, 1H, C1H), 8.32 (br, 1H, C3H), 7.82~6.17 (69H, Ph);
S'P{'H} NMR (242.9 MHz, CD,Cl,) d: 9.08 (s, CPPh;),
7.47 (s, CPPhy), —9.76 (br, IrPPh;); “C{'H} NMR
(150.9 MHz, CD,Cl,, plus *C-dept 135, "H-">C HSQC and
'H-"*C HMBC) §: 233.2 (br, C14), 196.1 (br, C1), 173.1
(d, J(PC)=11.4 Hz, C13), 159.9 (dt, J(PC)=23.9 Hz,
J(PC)=5.6 Hz, C4), 155.3 (d, J(PC)=12.8 Hz, C5), 150.4
(d, J(PC)=12.6 Hz, C11), 134.6~119.7 (C6-C10 and C3
and C2 and Ph), 132.3 (d, J(PC)=25.7 Hz, C3), 121.3 (d,
J(PC)=86.5 Hz C2), 66.1 (d, JIPC)=119.1 Hz CI2);
HRMS-ESI (m/z) caled for [CoH;IrCIP,]" 1527.3819,
found 1527.3899.

4.15 $FHELEE 8 UG K

7E 50 mL B NI I NARBR R BC &4 4(500 mg,
0.31 mmol). —/K&% A =F (69 mg, 0.62 mmol),
15 mL —SREia g, BEE MR ORI (77 uL, 0.62
mmol), {EFE FHPE 2 h B NRIRSE . Lok
(3X20 mL)FE =S T2 5158 446 mg SR E[F 14 8, =%
4 85%. '"H NMR (500.1 MHz, CD,CL,) &: 11.25 (s, 1H,
C14H), 10.04 (d, J(PH)=21.9 Hz, 1H, C1H), 8.57 (s, 1H,
C3H), 7.94~6.35 (64H, Ph), 3.42~3.38 (m, 1H, C16H),
0.76~1.37 (10 H, CyH); *'P{'H} NMR (202.5 MHz,
CD,Cl,): 6 11.80 (s, CPPh;), 6.41 (s, CPPh;), 2.00 (s,
I[rPPhs); “C{'H} NMR (125.8 MHz, CD,Cl,, plus *C-dept
135, 'H-"*C HSQC and 'H-"C HMBC) ¢: 204.3 (br, C14),
182.6 (br, C1), 175.2 (d, J(PC)=13.3 Hz, C13), 171.3 (td,
J(PC)=24.5 Hz, J(PC)=3.6 Hz C4), 157.9 (d, J(PC)=
11.5 Hz, C5), 152.9 (d, J(PC)=12.2 Hz, C15), 138.0 (d,
J(PC)=25.2 Hz C3), 135.1~122.2 (Ph, C6-C11), 120.5
(d, J(PC)=87.4 Hz, C2), 70.7 (d, J(PC)=119.0 Hz C12),
55.40 (s, C16), 31.91~23.19 (CyC); IR v: 2169 (CN)
em ~'; HRMS-ESI (m/z) caled for [CosHygIrNP,J*"
763.2368, found 763.2388.
4.16 HFEEBEY 9 HERK

7E 50 mL B NI I NARBR R BC &9 4(500 mg,
0.31 mmol). —/K&% A =F (69 mg, 0.62 mmol),
15 mL & W EEwE g, BEE IR 48170 uL, 1.55
mmol), {EHE FHPE 2 h BN RIRSE . Lok
(3X20 mL)FE = T 5153 397 mg srElflfh 9, ==
4 80%. 'H NMR (500.1 MHz, CDCls) d: 12.34 (s, 1H,
C14H), 10.60 (d, J(PH)=23.0 Hz, 1H, C1H), 8.33 (br, 1H,
C3H), 7.81~6.18 (69H, Ph); *'P{1H} NMR (202.5 MHz,
CDCl;) d: 9.98 (s, CPPhs), 6.24 (s, CPPh;), —0.89 (s,
IrPPh;); C{'H} NMR (125.8 MHz, CDCl;, plus "*C-dept
135, 'H-*C HSQC and 'H-"C HMBC) d: 218.7 (br, C14),
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189.9 (br, C1), 181.1 (d, J(PC)=28.2 Hz, C13), 177.7 (d,
J(PC)=14.6 Hz, CS5), 157.4 (dt, apparant d, J(PC)=13.3
Hz, C4), 150.3~119.9 (C6-C11 and Ph), 135.4 (d, J(PC)
=26.5 Hz, C3), 124.3 (d, J(PC)=89.8 Hz C2), 116.5 (s,
C16), 99.1 (t, J(PC)=17.0 Hz C15), 65.1 (d, J(PC)=120.9
Hz C12); HRMS-ESI (m/z) caled for [CosH7IrP,]"
1518.4242, found, 1518.4249.
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