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Figure 1 Transformation and synthesis of complexes possessing Ir—C
covalent bonds (color online).

SR B AL A R, NG R R E A A M
SRR, KRR T RIS/ R 2 DA
Foe R, FrliRiEHRRD. SEARRBAEIEA L
EYT R TAE, BATARE T 5]\ 25 18] A7 FELAN K
BKMIR[4,4) B hEgh M, A nTREH -k = mfsoe v
20144F, AURRLA A a7 3% 3 BA MR B & 45
FIFISNHC, HRE B EE I A I LT A s B T+ 513
3 I TEP{H 42044 cm ™', X6 WISNHCEL £ $A 4t
=AM AT AR ISR

ZJE, AT X P M R R SRR R
HFHEC AP &, ERA AT &Rt & &
TR AEMA -CIM QDR S, I
BRI X K AN C—HEE TG 1L . C—CHETE K
I A 355 S S 7 R (D 1b). FE 3k — 25 I e
FRATVRI, — B ek B 2R = IR R it
— BB A & i R A T 8 I C— HT A S B2 1T 26 &
-SRI B AR, R, BRATHE, B AR
PR B (0 B S A% 1 A R S RO T LA — 25 5] N & Al
AR, 19305 2 A Z0-S R ILMEmATEY. &
SCH, DARRATT AT AR v B, Rt A AT COn
PPhy. 2-PhpyZ e, VAR & A B 2 Ir—CHA 5
Ma L& B &K ).

2 SRR
2.1 R HEE

B AT $ a3 9 e e S [ 7y
Mrafiil ), Sue BT A T 3 bR AR R ARy R Al
ZHEFREDCM). 1,2- " H LKE(DCE) & AJi(CHCL3)
EAH S TR 2], W K (toluene)s PUERE
WRi(THF). LBF(ELO)AIE TRl 2. =
JEBT A R FH SR A0 (1254 nm),  BEEHR B (B ak
HURT B

A B TERE A A, AR S K G AR E AT
BT (K<0.05 ppm, %<0.05 ppm). ZRIILHE'H
NMR. "C NMR. ""F NMRAI’'P NMRi#{#i f] Bruker
AM-400MHz. Bruker AVANCE-500MHz&{ Varian
Mercury-600MHzil| 75 (F& [E]). X5 267 5 Fi s 48 F Agi-
lent SuperNova EosfiTHf{% (3% [H)HMIBruker D8 VEN-
TUREATS U .

517



H A JURRIAH & 7N e R R SRR EH R E & MO RT A B

22 STk

A&V EG RS TR EFER T, BiAM
(195 mg, 0.3 mmol)i&FfAAE3 mLT-#5 FH =, A
N EY2-ZFEMEE (214 ul, 1.5 mmol), HiHEIIEI)E
WA RS, B T120°C FRBI12 h RN 5EER
1R BE R =, A7 N4 MPa COSE, 58, K
P AL E T120C FRMI2 h RN RE, F
SOSEIRAE FRE AT 2 AT BB A B alifks, 56 A A Bk £
fE CWR(10: )R, 15217928 3 Bk K (152.7 mg,
85%LH).

3 RS

G SRR S B R . B, COSE kA
AT [ NAE 2 DY RERC & W) S AT A il 2 b R A L
TR, T332 R R i . ek
fileEg-gsEad R b, SR AL ORI, BEIN &
T P ) e 46 e BV RS DA i A AN I J e R e O\
Gl ST R AR D Ak, 25 B G5 R B AR ) T
S EATED).

T HRECAAR AT S, FRATRAR L S 1 ) 1,5-30
F M (cod) HUMAIR A 5 5L S K 52 A IC AR CO R AL
WO AR AR A S R RGE, 10 BRI & RS
R R B R T RS P Rh-cod BT A HUE N E
CO, A LLJLF € = 3K 13 SNHC-Rh-COBRFE AL &4
HH-FEERE, MBS Y1DCME R @A atm
CORLIRJG, %R M IR KA. IR RE T1200CF M
24 h, AR 2] H AR L &2 (K2). =T UL
SEEGEER, FAHEN, EHEIT, FE X B 1
HRREARGRNINE, RORRRE LB T 48 5 AR
PRIIECALAL A FRAEMashimaift B2 A0 A U i)
JIT AR R N-T5 B A 2 0 0 0 2 AN R TG R 1) s
J&, AT T —Fh2- 2% B e Fe AL < 780 1%
PR A P E) AR 2-1, & T LA < s S T AR 2 5 1)
B3 [, i 5 A A R BC AR Ok S 2 TR L/
& IR FEARIR AT B 28 7=, AR X —B50AE, FRAT TR T
EW152-PhpyfE120°C F R M12 b, HHEFRA
4 MPa CO, IJHiIE—84h15 2 T BT SRR & 42,
FREN85%. HAFTEREM A, 2 IF s ) AR
2-17] LL67% I/ 27 . 55 — 3B e ml U FI 2- 140
COFMFEAT, IX 2B (R AR 2-1AE A G A A8 4 J 8

518

N5 T e RN SRR

FATEE T RS AKS TR AL BRI T B A P i & it
T T EREMWFTE. (AR AY1E120C F7E A4 MPa
R ECOSUMA, 15921 1R &4 B He il i PR E A 44k
J&, FTRAT7% 7 ZE 5845 55 W IR A FRAYIES 1 CCC
HI4Em3 (E3). BATIAH, fEsRBEAARCOmIER
T, BEADH X cod BL A B e 5 O & B Ik 4
W RES, fREIRTRE A AR3-1. B, cod LA XX
BRI B T 22 b ifisp” C—Ird R AR T B F
T HITBARNRBL, MNITE R T 2B S HE AR
PRI R R3-2. e, CORLALTF EIA XS PR AL E] L AL &
Y3, JEPATHT AN, X — MR W57 P 46 A cod i
1.

AT T X 2 F AR AT S A TN T IS 311
TEERI(EY). Ir(H)-CA6) K (2.073 A TR A
o g Il L B 14 1 S By . RS I
JEF- >R A\ AR AL 2544, codiEBAfiN G, C(6)—Ir(1)
—C(16) ff12491.08°. b4k, PNz FH [ COMC A4 52 31
HOI P2 B TR A1(91.7°). RN L LG, T T
MURF A S FR B OS2 T4 B0 e 28, 7EA A 1415,6,7 0

o

NYN direct CO bubbling

122 sevsressie o Y e >
/ even 120°C, 24 h

Y %

% Q\"/ 2, 85% yield
NN
2-Phpy @' Y Qi) €0, - 2-Phpy
Ir’

toluene, 120 °C, 12 h ."—, 120 °C, 12h
N
\

demetalation metalation
21

B2 “—HnE ORI G2 (WZ IR )
Figure 2 One-pot synthesis of pincer-type carbonyl complex 2 (color
online).

-
|

(SR

4 MPa CO, toluene, 120 °C, 12 h N\r"él
OCr.j 2
\

NN
7 ": CO-promoted intramolecular insertion
2 N

! possible intermediates 3, 77% yield

N migratory :
e
N\
co

: N (ol gl NN :
ico_ Y,c insertion;, a.rd 1CO0i &
Ir’ "Ir\

co
N

@
341 3-2

B 3 AR TR EC S P36 & (9 24 fioR &)

Figure 3 Synthesis of asymmetric pincer compelx 3 (color online).



REFR: b 2023 0 53 % B3 M

Bl 4 FEVI3HRSATHE(CCDC 2130630). AL
BERA)FEEA(C): Ir(1)-C(16) 2.073(3), Ir(1)-C(6) 2.154(2),
Ir(1)-C(8) 1.932(3), Ir(1)-C(15) 1.956(3), Ir(1)-C(18) 2.066
(3), Ir(1)-CI(1) 2.490(6), Ir(1)-C(6) 2.154(2), C(6)-C(7) 1.550
3), C(7)-C(9) 1.516(3), Ir(1)-C(6)-C(7) 110.2°(16), C(6)-Ir
(1)-C(16) 91.08°(10), C(6)-C(7)-C(9) 111.9°(2), C(7)-C(9)-C
(14) 121.5°(2), C(8)-Ir(1)—-C(15) 91.7°(12), C(14)-N(1)-C(16)
120.0°(2), C(16)-N(2)-C(17) 114.8°(2), C(25)-C(26)—C(28)
110.4°(2) (M%)

Figure 4 X-ray crystal structure of complex 3 (CCDC 2130630).
Selected bond lengths (A) and angles (°): Ir(1)-C(16) 2.073(3), Ir(1)-C(6)
2.154(2), Ir(1)-C(8) 1.932(3), Ir(1)-C(15) 1.956(3), Ir(1)-C(18)
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Abstract: In 2014, we designed and synthesized a unique spiro-fused six-membered N-heterocyclic carbene (SNHC),
and preliminarily proved that it has stronger nucleophilic nature than the widely reported five-membered carbenes.
Taking the advantage of these features of SNHC ligand, we have further succeeded in the convenient synthesis of a
series of new and maybe more active Ir(Ill) pincer organometallics 2—5 through conventional transformations. Many
complexes derived from complex 1 have high catalytic activity in the C—H activation/C—C bond formation reaction. This
paper will introduce the conversion and synthesis of organometallic complexes containing multiple Ir—C covalent bonds.
These compounds and their analogues will be helpful to develop new organometallic alkylation reagents or new
organometallic catalytic reactions. This case is considerably different from the typical coordination strategies and thus
provides an alternative synthetic methodology of organometallics.

Keywords: spirocyclic NHC framework, derivative synthesis, C-M covalent bonds, migratory insertion

doi: 10.1360/SSC-2022-0255

521


https://doi.org/10.1360/SSC-2022-0255

	几种螺环稠合六元环氮杂卡宾 -铱(III)钳型配合物�的衍生合成
	�
 � 引言�

	�
 � 实验部分�

	�
 1�� 试剂与仪器�

	�
 2�� 实验方法�


	�
 � 结果与讨论�

	�
 � 结论�



