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WFIER R OMEE (330) : Development of iron-catalyzed cross-coupling reactions have been
intensively explored but not established well. We have developed biaryl cross-coupling
using iron fluoride-NHC carbene catalyst and alkyl-aryl coupling using iron
chloride-TMEDA catalyst with the aid of coordination control. In this project, we have
carried out a series of mechanistic studies to reveal iron (II)—(III) and (IN—(IV) mechanism
starting from aryliron (II) species. Based on these mechanisms, novel iron (II)
chloride-phenylenediphosphine complexes have been synthesized, which enable us to
develop iron-catalyzed Suzuki-Miyaura coupling reaction.

AR IERH
(BEHHAL : )
ELPERE 2 keSS & &t
200 91 1, 800, 000 540, 000 2, 340, 000
201 0fFE 1, 700, 000 510, 000 2,210, 000
FHE
FHE
FHE
LGl 3, 500, 000 1, 050, 000 4,550, 000

W8 LS
Bt onF - fiH - ek - Sk
F—U—F il fbFT e R, Juxh TV T, SRR

1. WFZERAE S WD 5
Ghafmgt L7 axh v 7Y K
1%, ¥EFFTlE Furstner &, Cahiez 523,
WTIIHRO BB EIT-oTEY, HEoHIC
RWTHEBEZED TWHIERETH D
(Review: Bolm, C. et al. Chem. Rev. 2004,
104, 6217.). ZAHET, nNaFr AT Nl

SN ETAXNT Y = — Vil E OIS
RNB AT AL E T Y — LT Y =y
— VR L ORIEDZHERE SN TV DN,
Z D% TR Eim &L O
IMFN OB H > THR Y, A E DO/,
FOREERIE L7232, g,
SN M ARSRILEY & BSIZT — Mk



KEFERT D728 ([ArFe][Li (Et,0),],:
Shibaeva, R. P. et al. JOMC 1983, 244,
375.), WEBINLFOENLA AR D Z &
NERREZEZ B,

ZAUCR UHEERIL, FTRC A AT 0 Ui
Nt HDHWET e A AT K % Skl
HFO~OEEEOBNIHIE A8 E LT, 71
A I3 7Y T RO OREEE N S LTz,

2. WD B

AWFZETIE, HEEEN INE TITAHLE,

BPME B D SR A e T v L —
7 U — b (sp3-sp2) B L XL T U —
(sp2-sp2) 71 v 7'V Tt %, FEBbE L
RO E N DAL, WHEICENT
BRTIEE L CHNYLTHZ b2 HIEET 5.

3. WFEED Ik

PO HERAT ¢ VBN, HDHWET vk
WA A N K D BRI L~ D L DL
N & D JFiERRICEE DX, s Ry
U > 7 RGO Esh AL & FREE A & o4k
KuEFD., 2 EIITLT, oeRiE L B
METE AT O 2 & T, MR A S T
HTETHD. T, —EOIEERTED
72 SOSER &2 FrRSREHE R O RS K Ok
PREERIZ 7 4 — KRy 7352 L1k D,
ERARBE DR E AN LTI n A v 7
U7 RGO FERE HRY.

4. WFFERE

FRAMBES S DBRRICBW TR L, 7y
WA F v & TR UBLFIT & D RS
x, =B Oa r Ml e U7zlE
FISIZBWTHAED TH -2, FrIChiE L,
BETE® NiCl,(dppp) &9 HULEE L Ok
REZE B2 T2 D, WA TEO T3
Tt A~OREMEZBEFHTH DS, KINEIR
@ in situ XAFS JHIEFR & OIS HE
Mo, REISIIRERD 0 fli-2 i TidZe <,
2 fli— 4 G DD 7 V2B LT D 2
EWRBENTND. BE T4 Mo F ik
DRLZEEINDG, RHIRENAFET D7 Y
— = TRV T LOGAE OEL A HRIZ
B2 U CEITTHIBESTEIT L, & O EIRPER
FRELTWDEEZLND.

Metal Salt (X mil%)
IPr-HCI (2X mil%)

PTolMgBr
(1.2-1.5 equiv) Ph—Ph
O e, o
THF, 60°C, 3-24 h PTol—PTol
Metal Salt Yield (%)
(mol%) Ph—PTol Ph—Ph PTol-PTol
NiF, (1) Cl 99 trace 3
NiCl, (1) Cl 64 18 23
CoF,+4H,0 (38) ClI 95 3 11
CoCly*6H,0 (3) Cl 68 11 15
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