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FSNAVOLAYIE, TORBEZERICHKT IHRELTAREEZMETI LN TEDILD, ThETICHE
ST & BENIF . £ AU MRER EA~LGAERLTVSY, L LERLR Y 2 FHOBRILSEETHD
TLHEEATHY . EORDLETRELHE T AHBINAPRBINOLA & kb~ TIERAFAED 2V, 2, F A~V
{LEPiE, HEOESERSLEHRFLAPLENFROIN MITHEER LI HEARDESY T, BUVERE, K
XRCDE, BRGAFBELHECEL LR POKRBAYHTD, TEF TN~V ECOEABBRF SR TEY, Z
NE TR EBEML T 2B FRBERF~LEAEATHELOD, 2O F U FABRUEREFIBEA TV,

EZAT, 1,23- U TFY—ET Y RET AR OBRRIBEFANRNRE T SHuisgen KIGIC L . BREOEEE
AR TR TH B S, ThETICE RABRCIERAERTEE, LOLERLEZOIRARI. 4T Ly
FaEDRSY A= LTTHY, 1,23-F V7V — AR RBERME LUSALEFARBR LA TV, 4R, %7
LNAPTRUANY o BHEAET 51.23- P 7Y —Ab&BOEm L . ZOFREFRIE~OER I O THFEERIT> 1,

W FHLHFEMACORER123-FI T Y U AEORR LA R, FESFAME~DIER

&M, Are{tSMOESE R ERIEL LTOTFRISTOT O RELTAS VAT 315 K8 L35, 4T
P& 7V Huisgen A BT E LT, AL ER(,2,3~ MU 7Y —N) 20EZRERRIEORRE E1T 2 1o (Scheme 1) 2,
DT U RIEEfeen B AFANLERICEET A Z LA TE, 10 Huisgen G F A= P IEREAFT CIT O
L BEMAY I ER(1,23- M TV —ARKRERIAR TR, B BRELZFET2LRBOTETER TS
ERTE, v B AFANLSBETEENRWIRIC 225, 20N—-FAFMEE A A0 AT A F A TITI,
FHETHAEEL23-M YTV U ABOARET o, BONEEOY Y/ #—T =F B ELINCFSCpE v
T 9 &, ERHPHBUTOMEEZHETHA A MEHEL LTHIET S Z bbb ok, RIBIIEATUETSL D
L CNHC (SE/HEBERBHIANY) BAERL. FRESVY A UHBERIGETCRAWEER, il LTE Z T
FEANTRETHD L 2AHTRELE (Bq 1)

* Short Step . s
Scheme 1 R! R! . . * Chiral lonic Liquid
* High Yield q
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Me0,C”CO,Me Heal = N @N R
e — N s N A R
' — N7 n Rr! {Counteranion exchange
dimethyl malenate Ny N . using LIN(CF3S0,))
1 n=1 n=2R'=H; Lowest Mp: 3a (R1 Hex, R? = Bu
up {0 72% yield 57% yield X = NTE 2, 7,=-32 oc
in 5 steps in 4 steps 2 M= = )
* First Example for NHC Catalysis i+ First Enantioselective NHC Mediated Reaction
Derived from 1,2,3-Triazolium Salt ! Derived from 1,2,3-Triazolium Salt
: (+) of (-3 (30 mok %) 0
o (+) or {-)-3 {5 mol %) 0 ' 0 KOt-Bu (52 mol %)
KOBu (10 mol %) O ! MS 44 's)
H 0 : | H Ph Eq.1
THF OH E ) THF S
70°C, 1~1.5 h i PH i, 1~1.5h
Up to 57%, Rac. Ph

Up to 66%, 6% ee
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SEFCHAE L, F7ABRTHT vEREEFACAAGRIRN T YAy P W IRIGRBETHER
(123-FU 7y —Nyocy FeRFTH~Y By DERET o, BEAE27-P Fadi 78 L rnba&®L. 40
FINVBRTEI VRRESICL DD v 7TV FRIEEITI & BIETAHET V— 6D RE68% ce THLND Z L &
RH LT, -2 0BOERICLYD, ~V LA HTOEREER Lz, 2B, RET VAW v 7Y v FRIGE
BRI oRT v R ARBIRNAREE LTHDTOHTH 5,

Scheme 2 * First Example
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Hypervalent lodine Mediated
Enantioselective Oxidative Biaryl Coupling

t-Bu
Up to 68% ee Helicene-Like Molecule
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AR OEHFIT, LEFHALTREX 1,23 NI 7YV AEDOEKRE A 4 - EEESHE RS T
R ~DIERARELR LTI, ET7 UV —-AFEEKOL vy 7 Y IIRIEZFAATE~V 2 EEaB0s
BAZ2WTHF L7,

FINAEEME, FORELFRICHAET IRERAFRELEET I LN TE DD,
IHETIEHEESFIECEBERM T, A A R E~ERAERTVDS, LELEBRLAER
BROBETHBNEH# CHL ZLPABBEATHY, T0DMEXT V74 —%FT 2 BINAP ®
BINOL 72 ¥ O & RIS AT o hofe, £, bRAHEEZRE >~V B LEaHhid. HER
FHREBEAEETERILLREOBEEEAL., ZNETEEBEN TOTHRO TRERE~LIGHE
WTWhWabo0, TOTFrFABRMSHEEZIRONL TN,

EOLSHREET. A X0oEEIZ, 1,2,3- V7YV L OHENERETHS Huisgen KIERIT
AHLU., ¥4, Huisgen RG2FIA L TCEIBRM SBINETAE X 1,2,8- M 7 S — L FHE
PEART A EICEB L, Bbhs 1,23 Y 7Y —ABEEKD N—TFToxibE a b7
FATITW, METHAER 1,23 b TV I UV LAEOERICHLERIL TS, #BoH/ T
T AE DK T F—F = A A A LIN(CFsS02): # AWTIT ) & ARYBRELTORIERTD
AF AR EE LTHETAZEEZRWELTWS, Z0o M 7Y ) v AT EESATICAET S
ZETCNHC (GEFHFRBRINLSY) BARL, ThESRV YA UVBERINSCAWERR, ke
LT ZERREBFEARARBTHLZ LEHOTRNWE L,

—F. ARXOFEEL, ¥TVERTMI ORRFEZHACSAEBROET VA D T IR
EEEETHEARA28- )T Y-y bEFTLIAYECDERICHEIILTNS, 2,70t
Fafxiv 72 L rhbilTEsNRAFERFEFROX FABRTMI vVEARCI DA T
VIRIREITOE, MISTBH v 7Y  TERER 83%, 68% ee THONDZZ EERWELE, iz
FOHDOEHICED, A~V EUBEEROEREER L, 2B, AR AL vERFE A
WAHLFUFABRAET VAL PV RIS ELTHNDTOH THDH, ALORE L&Y
B ~Y LA OARRIEORE L., MAMNSL ., SBIEEVEASARERENLTZHRRTS
B, LoT. AR L (A OEMHXELTHOMESHD D LRD D,







