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1. ®[Rh(L)(cod)]OTf A T#itiE 4 B% 44, £+ L A7 2,2-=[=
(3,5-=-R T A-4-FEA KB 1-BKE, cod AT 1,5-FF ZHAK Tf

T = A A aREL A,
2. FXEATIAW R g5 &7 %
OH O
RY -7 TOR?
Rl

b r kR ARG E, EEHTTHAEL, LasarflER
1 i B A BBOMBAET, LR TXERFTHLSMRIA L.

0 O
R OR*
R
£ REAFT CooF A, RETRETF. BEFRAMRT, A R® &%
Cre Bk,
3. TRXATHASHRL B GHET &
O

RY " T CO4R?

EPEAF T TR, LOBARAEZR | Y LBELBEENEL

F. Ak ABELRA. BIEA. BEA . BEAl. BEA. FEA. ZAREA

Fo B ) R AR, % AP X IR A 6 RAE A G IEA T, R T RAATNL
W

D

O o)

R! OR®
R
£ RUAF CopnF i, RATREF. 2RTHMET, UK R AT
Cietn ik, 133 TFXEATHISHRLE:
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PR TR AREGILE, REF T LA, REAERNBAE
TIMLATAF 69404 .
4. BA BRI WFE, LF TREATHILESY
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fod RUAT Copo bk, REAT Cretith, AR AT Rt 612 E,

2 T XE Tt d:
A
Rl C

P AT B SL, A
0

OoR
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Sb BAFEE o R

5. BRAIBR 3 F ik, L TFRETHLED
OH O

R 1/&(“\01%2

R“
£ R'EAF CooFi, RIATART. BETRART, R* %% Cs
Rk, ABET R E, 2T XA TS
OH O
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Rl OR
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Hb BT LR, R XAF ikt e4:
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Z AL A AR A B AR 0 1R 2 B o

AWt R ERR®EH A 2003 5 12 A 4 B 6955 % 200380105194.1 49+
E & B0 E F| b iE< B Otk A Bk eg i B 2 B A AWM R B,

BARAT I,

ALPHR 22-=[=(3,5- -8 T Hh-4-F B RA)BAK]-1,1-BREA A
oAk 64 i 8 4 B 44 (transition metal complex), '€ =T vA A1 &AT 2t AR &
RBEL GG HEAL A

HEHA

AAE R Bk S B BeAs 6 1L iR A B AR A REALA] 6 T3 ART R B RL - X AR
FMEEF, 22 (ZRABA)-11-BA(T XA N H 54 BINAPEE
JA k3% K (optically acitive)l. {22, Bk FRMaGER, %£F BINAP &%
FLAER M. ARG EE, AR MRS BTRIEL, B, #&FRE
T A Mk ALK A Rd VCH F 1993 % % 5% 49 Handbook of
Enantioselective Catalysis with Transition Metal Compounds). #|%=, JP-A
61-63690 AFF T 2,2- (= (3T F R A1, 1-BRRAF A Bk b9 474554 F)
F - A G 3T AR LB B, JP-A 3-255090 A FF T 2,2-=(=(3,5- =45
KA IR)-1,1-BERAE A Bk 6947 %64 A T B -BRES 69 R ARE R R .

R, BORT B &M, A AR X i g A B A 69 B £ A F ik
FHFT@mEE.

A

AL RAEAT 04118 4 B &M, PR 63l B 2 B %6 W &-Ft I AR
B P BURL W B 3RAR BT 6 R P ST LR B R T VA RAF RAFH9 AL E, WA
BAEB L P 4B EARAL

AEPALIR,  TEEMRNEFTH 22-=[=B,5-=-RTHE-4-FAHE
FROVBEA)-1,1-BR A A BAR e LR B B LS.
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Obte
'Bu 'Bu
tBu
X
7 —P OMe
tBu
;tBu

P Ohle

7\

'Bu tBu
OMe

(T F 8B ALESMO)ERATHRERREL T, 457 ZAERTAFLER
F, LB RAER LR 6 RITEL R A R, ARAREATZAIN
A B E TR

Br, RAKEAH A

[1] 2,2-=[=(3,5-=-8 T A-4-F AR LML, 1-BRRAF A BL Ak 4
LR RS,

2] L@k EB%ed, LTMANTELSRERESE. 47, 4R, 48,
423,

[3] L@ TEEELEESY, AT TESREAL. 47, 4R, 4
EXE

[4] L&@[1]89idE 2 B%44, EFArEedReBA4,

[5] LaE[1]#9iLEEB%EESY, LTt dRe /B R4,

[6] L@[1]#9iTE A B% 54, L8 Ru(L)(AcO), &7, £ F L £F2,2-
Z[=B,5-=-BRTA4-FARLARL)VELLI-BEEAUR Ac AT UBLA,

[7] L&[1]89iLEE B, Ed RulL)CL AT, £F L &+ 2,2-
Z[=(3,5- 2R T A4-FARARABAT1LI-BRR,

[8] E@[1]89iLg 4 B% A4, H & Ru(L)Cly(dmi), &+, f—tf# L AT
2,2-=[=(3,5- -3 T A-4-F A KE)B AL, 1-BER LA dmf &7 N,N-=
¥ AT B,
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[9] L@[1]49:T8 4 B% A4, £ E[Rh(L)(cod)]OTf &7, L+ L AT
2,2-Z[=(3,5-= - T £-4- ¥ EAEF MR-, 1-B-E, cod 2T 1,5-5FKF =
M vA B Tf & = 80 F ALk,

[10] FXATeoa L a4 &75 %

OH O

Rl/l*\ﬁkORz

Rl
Hob R A AR E ;E‘L'E%%&OTF)?A@L, fadsf 222 [=
ET, BRFARFHNEGHEILE:

g4 R' A FERRARGBASERIRRAGLETE, REFRHRET. 1
B 015 AR BE B R IR R F AR BL AL, A R® ATIELAIRA
ey,

[11] F XA TSR & 7 ik

)

*

RY " T CO,R2
ﬁ#kA FE TN, ROBETRABLONALT. Ak

W IR J B, BeaR . BRIAR . AR . RAUER FeBbEIE T 2
ﬁﬂ&%ﬁ ER) G RABEFHER P, TR TRETHLSD AL
O O
R! OR?
R"

fp R' A TR B A SRR G 2T E, RATRRT. 2
BT BT ARR IR A b A AR B AL AR IR A S A AR BR A, AR
R A FERBA ML, 58T XEATHRAMREL:
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Rl OR>Z
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RH
HE P R T RS HBEE, BCF T EAEN, REAELNBAE
T I ET AT A e,
[12] E&@[11)8F %, EF FTRXEATLEY

R CO9R?
g R' A FAER KA R A SAT ARG A, RE A TR LR
B, B ERFRTHEAEE, BT XE TS Y:

EFENFT I LA,

[13] E@[11]89 5%, £+ TFTRETHILEY
OH O

R"

g R' A FELABRGBLERIAELEBRRGLHFL, REATERETF. 2
BF. mBF. [FRBAK G ABBEAE S FLARK YT EEBAL, R
ETFERBARNBE, ABERFTISHREGIEE, B TFXETHRAMNLS

4
?H O
R]_/YU\OR,‘Z
RH

EFEANAFETwEAEL, RTX:
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AP ENFFT o LAREXL,

[14] E&E[11]89F %, £F R'ZRERT. 2R THEMET,

[15] E&@[111895 %, HF AR RIBRBE BB,

[16] L@[11149 5 &, HF AR e9ER B LIER 2 BREH,

[17] L&[11)89F5 %, A¥MdaTELEBELAME 2,2-2[=(3,5-=-
BT A-4-F RBA KAV A1, 1A A Bk e i B & B% A,

[18] FRATHLEMRL L) H &5 %

R3 0~ < R*
A F R TRSHEGLE, ECHFTTHEL, LaETXEATH

14 R 2

o~ RS
A% R ATFARTFIELRRAMKL, 5XR-R"AFeHLoH R4
HE 22-2[Z3,5-Z-RT A4-F AARE)BA]-LI-BAAE A Buik ey iR
EREOMBETHATRE, £F RIAFTEARROFTAARLREATE X
AH.
A (D) EIER)-R . (S)-R AR (R)-R Fo(S)-A! 64 R4 (R4 LI A R
#), FFHar AH X R KA.

A (1) 1 &7 sk 40 F FF .
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LIAIH, 'Bu /Bu
'Bu By NaBH, BH,
0 CeCl, Me0 P OMe
MeD P OMe , H \
. H | Bu Bu
Bu Bu
an ' a
OMe
‘Bu\©/18u
'Bu
OO A A OO
X i P OMe
lBu
lBu
X
99 Oy A
’ ' 'Bu
lBu !Bu
DMe

v (0]

b X ATEELAAF 4oL, . Z A THEBLAL R TRBLAA.

18- (1) 7] vA4&4% Journal of Organic Chemistry, vol. 33, p. 3690, 1968
R 6 7 ik AT R

A4 (1) 7T vA 8 LA 4 (I BALAT . AR B Fn EAL4R4E 4 & T it
AT R L T 1 4F .

£ 1mol &w&-4(11), P& 69 BAAT 69 F %) 1-6 mol, ik %9 3-5 mol.

# 1mol 4484 (1), Fr1E A 49 S AL4A 69 F 29 2-10 mol, 4£iL £9 3-5 mol.

£ 1mol LA 4(11), Fiie A 64 SA484269 8 %) 0.25-5 mol, #Hik#) 1-3
mol.

E R BB T VAL VR MR AV A T AT, T IE A LA 6961 F aEiRiE
R (Hl4e, T RIE. RTHEF). BLEER (H)4e NN-= F K F BtA(DMF).
N,N-— % & 2Bt . N-FArbeg 458, 1,3-= F A -2k Ug B 3F). IR EA
(Blee TR, K. BFXF). BEMN(Fl A8, = LB, WERH(THF).
1,4-ZT0%, 1,2-=F 84 TR F VAR BB S A (B 4o 55 F ARAEBLAR), X
BF) T VA SRR AL A R AN A RABEAMER . KRG RBUER . BIEA TR
mH . BARL R BOER (Bl —FAEE. — L. WEASKH(THF). 1,4-=
BEg . 1,2-= 9 8L L),

BRI B REH-20 2 50C, HKikhH-10 £35C, RALATIE £
1-48 NBF, ARk A 1-20 (BT

A4 (IV) T VAARIE K & E4néy 75 ik AT 44, #) 4= Tetrahedron Letters,

10
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vol. 58, p. 985, 1990. Journal of Organic Chemistry, vol. 58, p. 1945, 1993 =3
o5k, R FONEHIVITE 20 BT £ 5L R
F A AER L RS,

1044 (1) 7T A W 4L (I A= 4L 449 (IV) 2 e Ao R AEAL F) A £ T 2571
AT R W HAF

P ) e 69 45)F L4 1,4- = A B R IR[2.2.2]F (% 5 :DABCO). =
L, —FAmA LK. Z(ERA)E. Z(ETA)E. 1,8-= A4 RI[5.4.0)-7-
+—%(4%B.DBU). WA, —FEAEE. 14 FA%KE. I-F4
er. 1-FAMER., 4 FRARE., WEfe Tk, ARXEHEF, Kk
W R IPE B 4o 1,4-ZRERIR[2.22]F K. ZLERZFRATE. HF34KL
H 2 14-ZRERIR222]1F K.

B4 B 4 4845 AL F) 7 69 45)F .3% NiCly —(=F )83 C4 JUtE . NiBr,.
NiCly+ NiCly (= F A )BEBE A — K 4% NiCly Z(ZFRABE) . Ni-ww = KA M,
Ni-vg = R4 T AEBL A . Ni- A (=KL, NiBry Z(ZFKKEB). Ni-Z
(1,5-3RF M), Nir-Z(GRRAHA). Ni-Z(THARIRA=MHA). NiCly = F &
£ 5. Ni(BF,); #= Ni(PF;),. £X L+, NiCly Z(Z KA Clu iz,
NiBry. NiCl,. NiCly —(=#F £ )BBtA — R4k, NiCly Z(=FRAM). Nim=
FARE. Niw = F A THMER NI ZHZE (= RXABAMKILLY. NIClL,=
(ZERVBA C B RREARLLY, @ NICly (=R A)VBEA L2453 E
ey,

# 1mol WAH#HAV), FrEAeie#(Ie £ 2-5 mol, KL%y 2-3
mol.

# 1lmol /A #(IV), FiiE A 694 E 49 2-10 mol, 4Rt %9 2-8 mol.

#F 1mol AMAV), P& K4 F 69 &4 0.01-10 mol, ik
0.05-1 mol, |

bR BB T VA SR A AE R P AT, PR 69 AR R 89 )T B RE
F(Blde, THE. R FTHF). BARIER (F) %0 NN-Z F A F 5Lz (DMF).
NN-—F 2 Z B, N-F A obeB I 8l 1,3-=F A2kt Bl 5). F IR IEA]
(Flae TR, K. BRF), BHARBENPI LR LE. LBREARLE. L
ETEE), BUAR(Flde—FAB, —CB. WAKH(THF). 1,4- =K.
12-—FEALKEF). RBEANW RS, —AFK. 12-—8TkK. @

11
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FAHEEF), BIAF (P TE. LB, FRE. RTEF). BEHN(WlhA
A, CATARE). LAEN(Ple—F BREF), AN BT, RF
EVWA BB AR (B do o F A BB ), X SR ) ST VAR ARAE ) B AE AR
AEFMER, Kk RBLEAF] . BARUER A BEBLIRIE R . BN 6 R B
AFI(NN-=F A FEBE(DMF). NN-ZF & TEk, N-FAb=E iR, 13-
el U W L PN DR

ER LR FLIRE L A 30 £ 180°C, 4Lk A 80 £ 120C. R ELE A
29 1-240 1A, kA 24-168 AT,

RAEEMF ET AN F MR RS T 2Bk, FERE HBEH
B EH e E G BABRAE BT T Y UATHAL

AR PLREA BN T TRE R ufg% 57, 4k, 4B, B,
HF, 5472 MR0.

KK BRI E A B %AW AR L O dn 7 iR AT 5]

4o, BHE6RELELSME, TABILESHD)E ZCRF-1,5-24F)
£ ()09 A B 24348 "4™ edition Jikken Kagaku Koza(Experimental Chemistry
Course)", vol. 18, Organometal Complex, p.341-344, 1991 edited by Japan
Chemistry Society(Maruzen)Ff & 44 7 ik 347 R @ %) 4%

L5 &0 RATR AT, TABitfE = c&ﬁﬁ? T RIS AR
J. Chem. Soc., Chem. Commun., p.922, 1988 F7i& &4 75 ikaftbé 4 (DA
[Ru(cod)Cly], AT AAn i 45, 34, TUARHTAE-AFINI LBk
% #&4% J. Chem. Soc., Chem. Commun., p.1208, 1989 FTi& & 7 & Ae #4464 (1)
A2 [Ru(xt 7 A AR T L], M 5145

La| &0 ARG AM, TUABRTABRN T AT A KRDHTRE J.
Organomet. Chem., vol. 428, p.213, 1992 Fri& &9 7 %, HiL&H DA
[Ir(cod)(CH;CN),|BF, # 47 R_EL fa H14F

L 4 &0 R 4eE AR, STLAR4E J. Am. Chem. Soc., vol. 113, p.9887,
1991 FFiE 84 7 iR B i A M (DA n-tf A AL B4 B do 1) 4%

L) &0 R A% ST, TAARBE 4" Jikken Kagaku Koza", vol. 18,
Organometal Complex, p.376(1991)edited by Japan Chemistry Society(Maruzen)
PR Y 75 ik AR R F) AR T 8 1 e B A AL S W (DA RALR & #1477

Y4 &-0h R 4R AP, TrARIE"4" Jikken Kagaku Koza", vol. 18,

12
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Organometal Complex, p.444(1991)edited by Japan Chemistry Society(Maruzen)
FIT i 4 75 ik iR i3S 4 (DA AL AR (1) B M 445

BB OMGBERE T OETHRNLSM(ELTELEBLSMYTAF, L
AT AR HILESY), cod 2T 1,5-FKF M, TIRTZATARBA,
nbd & Tk A M, Ph 7KL, Ac & TCBA, Bt R 7 CA, dmf &
T NN-ZF £ FELA, en R T L=, dpen £ 1,2- KA T %, daipen
A7 - (4- G AR 2-FRE12-T 8, AR n AT 1R L)

[Rh(cod)(L)]JOTf, Rh(L)Cl, Rh(L)Br, Rh(L), [Rh(cod)(L)]BF,,
[Rh(cod)(L)]CIO,, [Rh(cod)(L)]PFs, [Rh(cod)(L)]BPhs, [Rh(nbd)(L)]JOTT,
[Rh(nbd)(L)]BF,, [Rh(nbd)(L)]JClO,, [Rh(nbd)(L)]PFs, [Rh(nbd)(L)]BPh,, [Rh
(L)(CH;0H),]OTH, [Rh(L)(CH;0H),]BF,, [Rh(L)(CH;0H),]ClOs,,
[Rh(L)(CH;0H),]PFs, [Rh(L)(CH;OH),]BPhs.

474 0Me ARG T s T Em %W

RuCly(L), RuBryL), RulyL), Ru(OAc),(L), Ru(O,CCF;),(L),
[NH Et][{RuCI(L)}2(u-Cl)s], [Ru,Cly(L)](NEt3), Ru(L)Cly(dmf),, Ru(L)(F £ 5
& &), [RuCl(Z)L)]CI, [RuCl()L)IBr, [RuCl(Z)L)]I, [RuCI(3K)L)]OTf,
[RuCl(#)(L)]Cl04, [RuCl(#)(L)]PFs, [RuCl(#)L)]BF4, [RuCl(#)(L)|BPh,,
[RuBr( % )L)]Cl, [RuBr( # )L)JBr, [RuBr( # YL)]I, [Rul( & )L)ICI,
[Rul(3X)(L)]Br, [Rul(RXL)]I,  [RuCl(xF @A F X )L)ICL, [RuCl(x F &
A T R YL)Br, [RuCl(Af & A & F XYL, [RuBr(3t A4 & & F X )(L)ICI,
[RuBr(3t 5+ & & F 3 )(L)]Br, [RuBr(3F % & A& F X)L, [Rul(&F+AAF
FOHDICL, [Rul( &F & & &£ F X )L)Br, [Rul( &F + & A F X )DL,
[Ru(L))(OTL),, [Ru(L)}(BFs)2, [Ru(L)I(ClO4), [Ru(L)I(PFe)2, [Ru(L)](BPhs),
[RuH(L),]JCI, [RuH(L),]JOTf, [RuH(L);]BF,, [RuH(L),]JClOs;, [RuH(L),]PFs,
[RuH(L),]BPh, [RuH(CH;CN)(L)]Cl, [RuH(CH;CN)(L)]OTf,
[RuH(CH;CN)(L)]BF,, [RuH(CH;CN)(L)]ClO,, [RuH(CH;CN)(L)]PFs,
[RuH(CH;CN)(L)]BPh,, [Ru (L)CIJOTf, [Ru(L)CI]BF,;, [Ru(L)CI]CIO,,
[Ru(L)C1]PFs, [Ru(L)CI]BPhs, [Ru (L)BrJOTf, [Ru(L)Br]BF,, [Ru(L)Br]ClO,,
[Ru(L)Br]PFs, [Ru(L)Br]BPhs;, [Ru (L)JOTf, [Ru(L)]BF,, [Ru(L)]CIO,,
[Ru(L)ITPFg, [Ru(L)I]BPhs, RuCly(L)(en), RuCly(L)(dpen), RuCly(L)(daipen),
RuH(BH,)(L)(en), RuH(BH,)(L)(dpen), RuH(BH,)(L)(daipen),

13
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RuH(BH,)(L)(dpen).

ARG 8 BARG) T G35 T @ 69 454

Ir(L)CI, Ir(L)Br, Ir(L)I, [Ir(cod)(L)]OTH, [Ir(cod)(L)|BF4, [Ir(cod)(L)]ClOs,
[Ir(cod)(L)]PFs,  [Ir(cod)(L)]BPhs,  [Ir(nbd)(L)]JOTf,  [Ir(nbd)(L)]BF,,
[Ir(nbd)(L)]ClOs, [Ir(nbd)(L)]PF, [Ir(nbd)(L)]BPh,.

et i) BARG) T 45 T @ 69 %5

PACIy(L), PdBry(L), PdI,(L), (n-% % Z)PA(L), [Pd(L)]OTS, [Pd(L)]BF,,
[PA(L)]CIO4, [Pd(L)]PFs, [Pd(L)]BPhy.

LB oM 6 KB T 0L3E T @ e %54

NiCly(L), NiBry(L), Nil(L), (n-% & 2 )Ni(L),

4R U0 0 BARAR) T QL3E T & 09 4040

CuCl(L), CuBr(L), Cul(L), CuH(L), Cu(BH,)(L), Cu(CsHs)L),
Cu(Cs(CHs)s)(L)-

B A KRR A BESME T, 4 5112 492 Ru(L)(AcO),. Ru(L)Cl,.
Ru(L)Cly(dmf), #2[Rh(L)(cod)]OTT.

R R I Heck BAFF, @itg Al AL AGTEEBEESY, A
The s AT A B 9B a9 4. T AL Bz R BT

1. B -BRBS &4 FxF ARE R B EL

0O O OH O
Rl /U\‘/“\0R2 > Rl)%o R>
R' !
V) (VD)

g+ R' AFFGRBRARGBEREEIRARG LK, RETRET. 1
i BAX 64 15 R AR BE B AT IR 09 3 A BL R, AR R® R TERRAK
Py .

BERELPHITELRBEEMAET, FEH(V)RATEANR L, T VA
43 a4 (VD).

# R' o R? & 69 AR BAE R F 692 K 8RB (Fldo Ce ki e
Wk, A, mA. FARA. TA. FTA ATEA RTHE ORA TE
). HERE Bl Cog R 4ok sk, AT A IRAK. FRTHR. KR,
HRFRAF) FRW e Coro FHEIRA 12K 2-BAF ARSI (FH

14
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ConFBAFh., X, XmL. 1-FZATA 222LFAF),

B R'# R ATHUTARRROBEGBRARACHEEL. KALWH
Cie WEAWFEL. TAA. AAA. FARALA. TAL FTAL. ¥
TaA. RTARL. REL. TALHF). FEA. KEAZAWHI Cilk
BAWLEBAE, ABA. TEA. FTBLA, KBEA. F/BA. #7T/RBLA
£). BMEBABIH CL REH AL TAKA. CAEA. RAKE. #5A
St TEBA FTEREA HTEREA RTAZA RAHKEL
AHAF). 2 N-BRIRAABATRAH I N-£ C o ARLTH
4o N-PRAEATEA. N-CARAFHRA, N-AARLATHA. N-FA
AATEA. N-THEEATHL N-FTARLATEL N-RTEARLT
). NN-ZIKAK 2 B A FBLA(H]49 NN-C ¢ S AR F BLE 4w NN-Z
PAALFTHL NN-ZARAFTEHA. NN-ZAARAFTEEL. NN-
ZHFAARATHRA. N-CAN-FEAAATERAFIURRRTF(Hl30 2R
F.ORBTF. ERTFRBMET). Ak ERIRX YR A TIRARA E T A
BA 1-34vik B LiE e B

B R A FHELIRRGEFRA T LEREOERRERTINESH 14
B AL E RRT. ARTRERTHERTH S-E 14-LRKL(Hle,
FAEELTR A4 2B, 3B, 2-skehA. 3-vkvdA. 2-ksR AR 3-
e AL 4-nknR R 2Bk, 3Bkl 4Bk, S-oBwkk. 8BeA .
1-feoboh . 3-Frboi i, 4-Foboki. S-Feduki, bk 2R A, 4-
e A, 3-mbeg . 2-shed k. 3R 3-FeEee k. 3-FMEe AL 1-%R
o2k 3R A L 2R SeEee A 2-RSF[bIES A, 3-KHF[bIES
A 2-RFblkrhA. 3-RFFblkraAF; RS ARSI A e 2T AL
3-rthridn AL, 2-shedok AL 4okl | 3ombeddn R 4-mbedlt AL 2-9RTE K
3ok A 4. 2-kE A,

B R' A FHYEARRAERAGRARL LA, KAA(HFI Ci
RELALFTARA. AL, REAL. FRAL. TEAA FATARA FTH
A2, RTALE. REL. TAAF). FoA. RABELA = C RAHKE
o B, ABLA. TEA. FTBLA. RBUE. FABLA. FTRBLESF).
HEBA(Flde CLaBF AL FAZA, CAKA. AAEA. FRIAHKEL.
TEEA. FTAZA FTERE. RTAZA. RAHKL. TEHEAF).

15
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BA L N-BRAABA FBA(H 4 N-2 C R A RA FHA L N-F AL
AFBHA. N-CARATHBRA, N-AARATHRA, N-FREAAATHAL.
N-TEARAFTEBL N-FTEELTFTEEL NRTEAAEATHRLF). NN-
ARBIR A B T B A (Bl NN-C A RLAFBE S NN-ZFALARLT
Ak, NN-Z A ARAFHL NN_ALZELTERE. NN-—FHLEL
FEA. N-CAN-FAERAFREAFVAGERTH AT AT, 2
BTt BT, TR e R R R A ETRAREETUALA 134028
LA e BRI

RIEA R ZA, UBEHRERERL,

RELik 2, B ERLZ LA,

B RETH"DRFOUELRT. ARTF. BETHFHmET.

B R'A T4 EL BRI A SBE R A 4 IR A EBLAL 245 C L ik
R AL T ABBAL, CAMBAR. AAMABAL, FRARBEAL.
TABBRAL. FTABBAL HTASMBRAL. RTABBALESE,

B RUAT O EFABRA A RBL A IR A O R R T (Hl 4 2R
T. 2ARF. BRTAMRET)FF.

B RATGMEL IR G) FERBL AL 0" T R B AR 035 C o F A
BRBAA R ARBEAL, - AABMBANL, 2-AABBRALAFF.

B RATEEABRNKG FABBRALA HIRARLACLIERRT(H 4 2R
T 2EF. BEFABET), HAMW C it TR TE. AL
FAA TA FTA.MATEA. RTA. KA. TAF), FTRELAJE
FBl e ERTF. BRTF. ERFFBERFIFE,

R#EERZ RSB TF. 2RFIMET, LA ERLERAET.

BEALA (V)8 AT AR R R AL P, 4825 F4 1mol 1L&-#(V), FiiE A
B RZ A6 T E A BA LM EL S 0.0lmmol-4 1mol, &A% Immol-
#3 10mol.

BBV T RERBEET, BARAEELR. RENEAEAH
0.1MPa-10MPa, f£i&% # 0.8MPa-5MPa.

WA-H (V)8 5 AR B R AR EF) & #A4T. BTAE A 6987 96 F 45
BLAA (Bl FEE. LBE, ERBE. RARS). BEANF L, Tr. X F
Ko ZFRF), BEMNHB w8, —FAR. RTATR., 2Bk, ©

16
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Srkrh ). BRERN (Bl TERTAS. AR RES). BRIRA)(H]4s R ERA . ?%
L%m%y%@ﬂww@%\ﬁ%%yﬂmgﬂwwz?mm%)

BEF (B4 NN-ZF A FBUAES), ARRX LR %%ﬁ&yﬁ%wa@M

g, BEMNHLoFTE., LB, TRE. FRESF)RMALY, ARTER

1 AR
- H (VY AT HRIE R R LR LR #H 0C-29 180°C, Rik#) 20

‘C-#4100C.
B %A 4 (V) 8 T2t #RIE BB 43 B 849 2% Ab-a-4 (V) B w A 4k 4
oW
Q OH
/ﬁ)J\ORu Rl ; OR_, Rl/\—)J\OR" Pl/\HJ\
f R

B EAGEZ o bR, A TEY IR X:
OH O

)

R! OR~
Rl
AP ENF T LT, REATEYIARLEHX:
OH O

)

Rl v~ TOR-
B
P ENTF S AR, 4R R) R RL LR,
ﬂ%rwuﬁmk*mm%kgA%%g%ﬁxm$ﬁ%%ﬁﬁéﬁ%
o EARE) 6 A T RATIRA M (V)E Rt ARE R R B, AL RSyt 4
B&SMP)IT OISITR LB AL, 41 REBGITRELEELY.
WAMVDT, £F REART. LBF. RAET. FARKMAKAS

B A AL IR 4G 55 RAR B 9 LS (V)T A BLATIRIL R L, 3R A AE 4

34 & (8] 4k 610 A- 4 (VD).

17
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OH O 5

R+ TOR® /L\ ,
B R! COoR>
(V1) (VID

A+ RZRART. 2RT. AT, FARARARBARIT LR
Rt 5 BEAEBRAL, AR R ECEANFT T LA AL,

1A (V)89 SRR £ RAVBAF 2 T B F] F #47,

AL (VI RALE AL F P18 A 69 RALAR G B F L35 sk B AR BR 2
(Blho B B4 . BBAATE). MLL BHE L (HIWHBE. BBEE). #Hb
B A DB B A, ABALTF). AL BALE (Bl BB 4TS,
BE BRI EE (BB A4, MBREATF)FF. L, BeBEBRE(Y)
Yo B AN . BRBRAT )R AL A

BEAAH VIV FALEE T, #4827 T4 mol #94L4-44(VI), P 69 7
MBRET =49 A 1mol-29 10mol, AL H £ 2mol-£9 4mol.

FEACA- (VI8 KA B EL F P4 ) 698 7] 64 ) F S48 B IR 7] (B 4o F
B2, LB, EMEE, RABE). BEMNW, TR, A TR, ZFERHF).
BARBIEN Bl R FIE. 8. 12-ZRUKEF). BIERH (Fl4o= L8,
—HAE. RTATER., ZIBK. WAKHF). BEHN (Pl CBRLE. T
BARE). BEA(BleRE. TACERSE). MEN (B TE. AEF).
LA FN (B 4o = F ZAAEF), KA BBLEEF (Bl NN-ZF A F Bk %),
ABAX E B R 6 Y R B AP IRAER . H P, RAER (B de = F LARF)
Fo BRI ST (B4 NN-ZF R FBUE )2 k0.

A (VINE R B &9 RN iR B 29 % -50°C £45 180°C, Kk 0°C
£%5100C,

2. Heck R
+ R4_Rm - ” l
[I Oj\RS RS 0~ - R*
(VIID (IX) 00

AEF RAFERFIAALBRRAHKE, RIAFTHEARROHRE, LA

18
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R"iA 75X KAH.

BITHAH(VIDE SN (IX)ERAL PG TR BEEMHEETHR
EL, FTVAGRAT R AEH) 2 T R 8928 RALe-(X).

B RATFTHUFEBRRORL O C il TR TA, AL
FRA. TA FTA T4 RTA. XA TAF), HEAAETR
RAZBEA 13 LA HEL RELA B C AL TAREA TEA. &
4. FAAA. TARA FTAA H#TAA RTHRLA XAEAFIA
AF) FBA. BAHAWI C oA ATl ABLA. THA,
FTBA. RBLE. FABRA. FTABEASF) KEAKAHFH ClamAHE
P EHA. CAKA. REEA. FRAKE. TAREA FTaAREL.
HTEHL RTEAZL. KEAEA. TAEAHF). £4. N-BRAA
EAFBAMW o N-Z CLoRARATRA L N-FARAATERE. N-TAA
AFBA. N-ALARATERA. N-FAARATERA. N-TARATHRA,
N-FTEARAFTEL., N-RTARLATBRAF). NN-RAKARALT 5
A(Hlde NN-C s HARL FTBEA NN-ZFRAAAFBE, NN-Z AR
AFBA. NN-—AAARATHREL. NN-—FALARLFTEE. N-TA-N-
FARAA T EBAF)FFHIRMNEA,

R’ it 28R TF.

B R AT RRRGELHRALQIERL. RALA(H= C ek
FALTARA. AL ARA. FRAA. TEA FTRA. FTARA.
BTERL, REL TAEAF). FBA. KARAWI I Cl e MAHK AT
BRA . ABLA. THELA. RTELE. RBA. FABE. FHABLE). &K
BBABI C BB AL TAREL. CAEL. RARL. FAASRL.
TEHAE FTEEA HFTEEA RTABL. KAZL. TAELF).
BE N-B2RAKEEFATFTRABloN-Z C o 2 AL FTHA W N-FAER
AFBA. N-CEARATBA. N-AXAATEE, N-FREARATEA.
N-TEERAFTEL. N-FTARATHRLA, N-RTARAFTBELF). NN-
ARSI A B A FEAE (Fldo NN-C o A RLATBA I NN-ZFRAATF
B . NN-—ZAEAFHBA, NN-—ALARLFTEL. NN-—FALARAL
FErh. N-CAN-FTEAEATBRAF). RTFTHART. AT, 2R
Fhash B F)AREA., RAAGHEZ 1-34,

19
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R* ik 2 R BAR G KA

B RVATFHBEAACERERTF. FARKORARBAL. F1
Bk S ARBALESE, "HETF". EFRABRARMRAFBEL". ELR
KR AR AL M TFE R REATH RET". AR KEARBA
A IR e RSB AL AR . AP, FRAA Qg RTRE
BEBLAL Rk, AT AMBALRITAMRLN.

A4 (VI A4k 449 (1X) 4 Heck R RLiB & Fia A F 4T, FTIEA 6%
5690 F QL IEBE R (Bl FEE, LB, EREE. FRBEF). EIEF(FlI,
HE. K. TR, SFERE), ERBAH#EZATR. AF. 12-2RAT
%), BUSR (Bl OB, R RE. RTATER., ZIB%. @I RHF).
SR (Bl 4o OB 8BS, CBFMES). BUEA (Bl R, FAZARF).
REAA (Bl Ol AEF). BAURH (Fl4e = F ZARF)A BB (B4
NN-Z %24 T E), ARX B IEH AR S REER. LT, B
EA (B, THE. R TR ZFERF). BEMN(Fl LB, —F R,
BT A TR, ZIEE . v Sk S A R BLE AR ()40 NN-ZF A FBLES)
2R, BAGRABER (Bl i, AR, RTATER., Bk,
9 Sk ).

A3t F 4 mol #9444 (IX), FEALAH(VIIDFiLa-44(IX)4) Heck &AL
BB ) 6 R A B YR 4 B S 29 2 0.01mmol-£9 Imol, Kk A 4
0.01mol-%7 0.1mol.

383+ F 4 mol 894644 (IX), AEAAEH(VIIDF1La-4(1X)89 Heck B AL
B B A% R 49404 (VIIDEG E #9 4 1mol-#9 10mol, 4£i& A %9 3mol-£9 Smol.

12 (VI A4 A4 (IX) 49 Heck BEL &9 B L& E 294 0C-29 180°C,
#i% H ¢ 30°C-#5 110C. |

A b RSN, AK RN IEE A BE& AWM AL o, B -TAAEE ) ST
AR EAL B L () e T L K 5] 1), V12 RERF ) R AREARE TR, &
ST A& R AR 25 ERE B U

AL T &6 R A AH EkS), FTALNRE—FF@milR, BN
KR HF ARG F RS AE LA GRS, Ak, TERET 10C-35C.
AHTME LA PHENHERF, RAATKE. 'H ZELRAE
('H-NMR): DPX300(% Brucker 28] #1i%), A#r#r: wWFPAR; “CAx##k

20
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#HXiE(PC-NMR): DPX300(% Brucker 2 8] #1i£), A 4745: CDCly; °'P 4%
A4k 35 (C'P-NMR): DPX300(® Brucker 2 8] #11£), R 474 85%49 H;PO,
KR, FiE: TMS-700T(d JEOL.Ltd.4)i£); %5 &: 530(& Buchi 28] #]i&).

52 36,451

B RHH 1

(S)-2,2-=(Z AT sBL AR )-1,1- B R

AETET, 6(S)-1,1'-=-2-A8(26.2 g, 91 mmol)/£ TAF(130 mL) ¥ 495
BFIAATE(195g, 2.7 5F). RB, ESCTFRANZATREL(642g,
2.5 4F), BAMESC-10CHRETRE AHHE 2 I af. &£ 3ChAK(100
mL), AEMANTE LE(130 mL)E, RAMWETIR FHIE 30 547, B
BRAE. AHERKGO mL)kik, REERETHATREG, @ERHF
AN A EE(150 mL)A=TE AR (0.25 g), EE W RAMAE 60C TFTHH 3045
49, EMREFHAE, ERERETHITRE. BAVAERKEL R, 57
WA H(489 g, & Emk). KE IT%.

l§-NMR (300 MHz, CDCls, TMS) &: 7.33 (d, 2H, J = 8.14 Hz),
7.34-7.46 (m, 2H), 7.57-7.63 (m, 2H), 7.68 (d, 2H, J = 9.09

Hz), 8.03 (d, 2H, J = 8.23 Hz), 8.16 (d, 2H, J = 9.08 Hz).

B E ) 2
4-382.6- -3 T A A Bt

MeQO Br

£ 22C, ARART, & 4-£-2,6-—-3 T A FE(50 g, 0.175 mol)Fe X
B547(96.7 g, 4.0 % F)/E A BEA(750 mL) ¥ 495 & F An AFLER = F B5(38.6 g
1.75 % 8), BRAYERATR:E 13 0N, BERES, EBETABRE
ER . B ERAY P I TER L ES(150 mL)#=/K(100 mL), ¥R EREWHLE.
A WUEAR K 7K(100 mL). 5%NaHCO; 7K 53 (100 mL)F= 5%NaCl 7% % % (100

21
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mL)#tik, EAKABETTRE ARITE., ABRETRERR, FE1F4
He-#h(56.1 g, #HEMD). IKE 95.2%.

Iy-NMR (300 MHz, CDCls, TMS) &: 1.41 (s, 18H), 3.68 (s, 3H),

7.33 (s, 2H).

B E A 3
Z(3,5-=-8 T A&-4-F AR AL

ERAAT, ¥4£4.0g 095 4V FaAE THF(50 mL)F 498 R%
BEERTHR¥E DN, £46C-53CHRBETLEAN, QEFTAEREL ZHk
) 2 A mr b 4-38-2,6-—-RT A B AFB(S2 g, 0.175 mol)E, ¥ RAME S
CTHIE 1 B, RE, mALBERE - FE(114 g, 052 58), REMWE S
CTHAE 1 T, & 3CTHARGOmL)E, #EEmAF K50 mL)F= 6M HCI(20
mL), RAMETR TR 30 547, WREZERNE. A HIERRAKQ0
mL). 5%NaHCO; /K& & (20 mL)#F= 5%NaCl K& & (20 mL)#k%&, £RKHA
BRETTIRE GRITE, ERETREER., RAVAERREL SR, FH4F
BILSM(11.6 g, EAEEG E W), 1KE 20.5%, mp.166.1C.

I§-NMR (300 MHz, CDCl;, TMS) &: 1.38 (s, 36H), 3.68 (s, 6H)
7.49 (s, 2H), 7.54 (s, 2H), 8.01 (d, 1H, J = 474.4 Hz).
3p_NMR (121 MHz, CDCls, 85%H3PO4) &: 23.57(dquint, J=474.1

Hz, 14.0 Hz).

Cs0H4,05P 89L& 947
B C:74.04, H:9.73, P:6.36
SEME: C:74.13, H:9.93, P:6.20.

22
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K R 4
Z(3,5-=-B T A-4-F AR M-MILL W

BH,

MeQ P OMe

H
/ /

ERAAT, HRIAF(4.55g, 3.0 5 8)E THFRS mL) T #) 5 REZR
T 30 047, MAMEAALLN(0.72g, 3.1 HE)E, REVAETETHH; 1
B, RE, ESCTF, RRMANELHE FH#HH]3 FERNZ(C5-Z-RTE
4-F AL FKE)EALBGB.Og, 6.16 mmol)fn A 04842028 g, 1.2 4 &), RS
M F R THE 18 8. £ 3ChAKINOmML)E, #EEATFEG0mL)F
6M HCI(20 mL), &A% £ £I8 T4 30 547, ¥ R EERS E. AT R3O0
mL)EBUKE, &HFAHE, A 5%NaCl KizR& (20 mL)zi&k, f£RKAEBLE
bFIRE A ARITE, ARETRERR., AeYBdaE#(RE 25 g
FEORVRA, RAWARKEL SR, FIFAKEM(1.18 g, @ EmR).
I 39.6%, mp.134.7C.

ly-NMR (300 MHz, CDCls, TMS) &: 0.37-1.08 (m, 3H), 1.39 (s,
36H), 3.69 (s, 6H), 6.23 (dg, 1H, J = 376.2 Hz, 6.78 Hz),

7.50 (d, 4H, J

12.18 Hz).

3p_NMR (121 MHz, CDCls, 85%H3POs) &: -3.33- -1.46 (m), -

0.13-1.80(m) .

AH RS
(S)-2,2'-=[=(3,5- = T &-4-F B R A AL 1-BRE
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5
CO P{/g\)h&c

/
0 €§

EEAAT, ETBTE[2-Z(=FARBL)- U] =RMNAR(48 mg, 0.1
%£F). EALTHRG] 1 FAERNS)2,2-=(Z AT ABAL)-1,1-FKE(507
mg, 0.91 mmol)#s 1,4-= .2 WIK[2.2.2]F (620 mg, 6.0 L E)E DMF ¥
W T LA L) 4 P AR Z(3,5- - T A -4-F BARAR)BE-
Mo H(1.03 g, 235 8). ROMAETRHH 3054, ABAE10CH
153 LR E KA DMF. 61 KA 1o N F 82, 45 2| A4 2 4(737 mg,
&8 6 &mK)., & 69%, mp. 129.5C, & AE: [a]D=-232°C (25°C, c=1.0,
CHCl,)

lH-NMR (300 MHz, CDClj, TMS) &: 1.21 (s, 36H), 1.24 (s,
36H), 3.58 (s, 6H), 3.64 (s, 6H), 6.64 (d, 2H, J=7.60 Hz),
6.77 (d, 2H, J=7.10 Hz), 6.92-7.00 (m, 4H), 7.13-7.20 (m,
a4), 7.30-7.37 (m, 2H), 7.42-7.51 (m, 2H), 7.77 (d, 2H,
J=6.91 Hz), 7.86 (d, 2H, J=8.02 Hz).

13c_NMR (75 MHz, CDCls, CDClz) &: 33.34, 33.49, 36.96, 37.19,
65.44, 65.53, 126.64, 127.23, 128.76, 128.80, 128.92,
131.84, 132.95, 134.51, 144.02, 160.37, 161.31.

31p_NMR (121 MHz, CDCls, B85%H3PO4) Od: -15.02 (s).

S i&(ESI-HR); +HHE; 1189.7332
A 1189.7350(M-H).
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e 1
(Z)-0- TELAE A M AEER F 85 49 3T R AL

X CO,Me ¥ COMe
HN\H/Me HN\H/Me

0 0

%) Rh(cod),OTf(4.27 mg, 0.0091 mmol)/& F 82 (1 mL)F #9:5R& ¥ A&
AE FZHA] S FEME(S)2,2-Z[2(3,5- - T A-4-F AAFA)EA]-1T-
BAE(12.65 mg, 0.011 mmol), RAMAEZIRTQSCHEH 30 44, MER
JiRA4 44 P'P-NMR(C'P-NMR(121 MHz, CD;0D,85%H;PO,) &: 27.9(s),
29.1(s)). 45 &1 3b.%143 49 Rh L4405 R A2 (Z)-o- TBLAE 2L P A2 BR F 88(0.10
g, 0.456 mmol)& FE (4 mL)F 8RR, REHAMLGREME 25CHE
1.0MPa # 8./ F 4% 24 ) 8F. & GC(42-F:CHIRASILVAL, 0.25 mm x 30 m)
PIF 69 B RA M 6 5L R KT 99.9%, HFEE AN 91.43%ee(R).

FLER K A4 1
(Z)- o- TBLAE A AR BR T B8 69 R xf AR &4k

X CO,Me * _CO,Me
HN\H/Me HN\ﬂ/Me

-0 0

# Rh(cod),OTf(4.27 mg, 0.0091 mmol)f FE(1 mL)¥ &R F An
(S)-2.2- (=K A B A ML )1,1-B.2(6.79 mg, 0.011 mmol), RAMHEZE
TFQR5CHEE 30 24F. 5B $11F4) Rh B WERMANE|(Z)- o-TBLARE
KA B FE5(0.10 g, 0.456 mmol)E FEEA mL)F )RR T, REW|AENR
A1 25°C/E 1.0MPa 49 8 F 844 24 /) B, & GC(4£-F:CHIRASILVAL,
025 mm x 30 m)MFH R L REMAFELERT 99.9%, AFLEA
15.33%ee(R).

25



200810002933. 9 W

W %E22/28W

A7) 2

= T 8 #& (diacetato){(S)-2,2"- = [ = (3,5- =-® T A -4-F S & K &) I
AJ-L1-BRA 411D

ERAAT, F NN-ZF A TG mLymAZ] = (n’-K)- 9 -p- 847
(I1)(100.0 mg, 0.200 mmol)fe f£ 5 341 5 F & m#9(S)-2,2'-=[=(3,5-=-
BT A4 A F A )BEA]-1,1-B 2 (453.]1 mg, 0.380 mmol)¥, RAEHYE
100°CHEE 10 947, KB R IR AT, @ KA F Ao\ LEL4H(640.4 mg,
7.80 mmol)Z& F B2 (6 mL)F 495 &, £ £ RO M AR F KIS T B AL 20 547,
G AP AT G mL)FK(6 mL), FREERNE., ARKETEATEQG
mL), KE¥EHITHE. FAFAIET ImAK(6 mL), REHATIFR
LA EATH B, RMRANET IER . AEAS T AT R mL)fo FE(6
mL), BAMAETRTHKE 15 IHE, REAICTRES X, LEFEN.
MR W 13 B AR AL A4 (450 mg, B EHR). ILE 80%.

1H-NMR (300 MHz, CD»Cl,, TMS) &: 1.0 (s, 36H), 1.3 (s, 36H),
1.5 (s, 6H), 3.2 (s, 6H), 3.7 (s, 6H), 6.0 (d, 2H, J=8.4
Hz), 6.6-6.7 (m, 2H), 6.9 (t, 4H, J=5.6 Hz), 7.0-7.1 (m,
2H), 7.3-7.4 (m, 4H), 7.5 (d, 2H, J=8.1 Hz), 7.6 (d, 2H,
J=8.5 Hz), 7.8-7.9 (m, 2H).

Mp_NMR (121 MHz, CD,Cl,, B85%H3PO4) &: 67.5 (s).

A 3

([(S)-2,2-=[=(3,5-=-# T A-4-F AR L) B A1, 1- BB = RAL4T
(ID}(N,N-= F A& F BLAER), 896 2,

EEAEAYT, ¥ NN--FAFESEGE mLnAZ] Z(nf-K)-9-p-H =47
(I1)(101.7 mg, 0.203 mmol)F=/& 5% F 4] 5 F & mA9(S)-2,2-=[=(3,5-=-
BT A4 AL RA)VEA]-1,1-B.2(454.8 mg, 0382 mmol)¥. RAEME
100°CHEEE 60 47, RSB ERAER, FRFHAAM(469 mg, AL
B & K), K% 80%. 'P-NMR(C'P-NMR(121 MHz, CD;0D, 85%H;PO,) §:
56.8(s), 70.1(s).
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FE 3645 4 | ‘ ,
(S)-2,2- = [=(3,5-= - T £ -4-F ALK A)VEALI-BE ) Z RA4T
(I1) &4 4 A%,

EEEAATY, ¥ 5%t 8-FEE(0.3 mL)AmA R R R 2 F A M=
LEAR{(S)2,2- [ =(3,5-=-RT A4 FARARA)BALI-KE LS
(I1)(237 mg, 0.168 mmol)E —H FH(4 mL) T 4R+, REMVEZTE T
o3 B, AMREEERMET, FRFEALEMHQ2 mg, BMEHRK). K
£ 96%.

3'P_NMR ('P-NMR (121 MHz, CD;0D, 85% H;PO,) &: 62.2(s).

£ 36,48 5
2-5-3-84%.-3- 3 A - R BR T BE 4 Rat AR AL

0 0 OH O « A
o> oS —m8m— ./§\’ COOE
cl cl \\\//

YL L) 2 P AR = LEAR{(S)-2,2-=[=(3,5- =R T A-4-F ALK
FAOMEA]-1,I-BE R 47(ID)(30.1 mg, 0.021 mmol)Fe 2-R-3- AAR-3-F A - A EL
Z.B5(0.966 g, 4.261 mmol)/E LEE(9 mL)F #9i5 % 80C /A IMPa 9 2ET
£4 175 18, & GC(AF:a-DEX 120, 0.25 mm x 30 m)R4#F &9 R L B
ML E R T 99.9%, KRB, RKREERSMEER. @ERFHT AN
NN-— ¥ 4 ¥ B (K4 8:1.8%, 18 mL)Fa B8 47(1.79 g, 13.0 mmol), &5
W Rt 6 B, Ao A A ABK(30 mL)FeK(30 mL), A RAHiLATH
RAB LS B, BIKEFAFAARGO mL)#THRFER, SFHHM
BARK A IN H 830 mL). 7K(30 mL)F=7K(30 mL)# 4. & GC(#F: o -DEX
120, 0.25 mm x 30 m)RIFHFTFANEGHRFLLEN 77.5%ee(2R,3R)F=
82.7%de(/).

P AR SR AR5 2
2-5-3-8/K-3-F A - R BL LES 69 T aTFREAL
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0O 0 OH O . :0: .
07 0T ————— /ﬁ COOEL
Cl Cl \\\{

¥ = TEAAR{(R)-2,2- = (= A A A)-1,1-BL 5} 47 (11)(30.6 mg. 0.036
mmol)#n 2-£.-3- A4X,-3- K - A 8 LB5(1.62 g, 7.17 mmol) & LEF(15 mL)F 9
e 80°CAE IMPa #9 82 F &k 17.5 ) 8F. & GC(AE-F: o-DEX 120, 0.25
mm x 30 m)MF 89 BE RS H L E KT 99.9%, RE, EIRRE RSV
BRA] . B EAM T A NN-= F & ¥ 8 (K42:1.8%, 30 mL)Fe 2K BL47
(2.98 g, 21.56 mmol), #EFHREMBLH 6 DA, AmAF AAEGO mL)F»
K(30 mL), M IRAHHIATERFFLSE. EKET I NF RGO mL)
AT B R EI, A F A HLEAR KA IN A8 (30 mL). 7K(30 mL)#=7K (30 mL)
ik, § GCAEF: a-DEX 120, 0.25 mm x 30 m)R| 43 & P 134 L& 89 L5 4
JE 4 3.9%ee (2R, 3R)F= 85.7%de (JIN).

EHMH) 6
2-F-3- B -3- K A - B LB 8 xR Al

0 0 OH © 9]

. . * *
o N0 —/———— /ﬁ ‘COOEt
cl cl \\\/

Pe

¥ 2-8.-3-BAK-3-F AR B LE(1.57 g, 6.928 mmol) /£ LEE P &5 (10
mL)Ae A B #4653 F A B84 {[(S)-2,2-=[=(3,5- = T &-4-F A KA
A1, 1-BER ] SALAT A (N N-= F 2 F B6852),(50.5 mg, 0.036 mmol)£ T
B2 ¢ R (5 mL)F . RAYE 80CE IMPa #9E/E T &4k 165 B, &
GC(A42F: o -DEX 120, 0.25 mm x 30 m)R|4F &9 R iREHegssibE X T
09.9%., KRB, AMREFRAMGEF. QERRNT AN NN-ZF AT BLE
(7kA8:1.8%, 30 mL)F=aXBL47(2.90 g, 20.9 mmol), A& HFRAEHIHHF 6 )
BiF. AeAf AAEL(0 mL)F K30 mL), RAMBITERFWEHASE. &
KB ha A F B A (30 mL)#H AT B R IR, A FF 69 A MUEAR R A IN 2830
mL). K (30 mL)#7K(30 mL)#7%. & GC(42F: o -DEX 120, 0.25 mm x 30 m)
MAF 84 BT AR A ALE G R F T 79.4%ee(2R,3R)F= 82.4%de()iR).
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PLEL SR 5615 3
2-F,-3-FAR-3-F A - R BR LB 69 I xTAR AL

0 0 OH O . :0: .
v o oS —— ,/ﬁ COOEL
cl ci \\N/

B A{[(R)-2,2- = (= F AW A )-1,1-B A ] A AL4T(IDI(NN-Z F A F &
B2),(27.8 mg, 0.033 mmol)f= 2-F.-3-AK-3-FKA-ABR TE(1.586 g, 6.998
mmol )& LEE(15 mL)F #95% & 80C /£ IMPa #) 5 F A4k 16.5 B, &
GC(#£F: o -DEX 120, 0.25 mm x 30 m)RFH R E RS HEALERT
99.9%., KRB, RBREEBREMHAOER. @ERED TN NN-ZF L FBLE
(K2E:1.8%, 30 mL)F B EA47(2.95 g, 21.3 mmol), & E& ¥ RESMHILH 6 I
B, AeAFREEGO mL)FKGO mL), sRAMHEFTERFFLSE., §
K E P Ao AR A B (30 mL)#ATH R E IR, A6 HLERAR IN HE(30
mL). 7K(30 mL)#=7K(30 mL)#%&. & GC(AAF: o -DEX 120, 0.25 mm x 30 m)
MAF 04 FTAF A HUE 84 o F 4B A 4.5%ee(2R,3R)F= 87.7%de()).

L1 7 ,
2-8-3-BAX-3- KA -A B LES 69 AT AR A4

o 0 OH 0 « QA
o TN ———— ./j COOE!
cl Ci \\\{f

EREAY, ¥ =03 mL)ymAZ = & 05n-1,5- 5K F = 5)47
(I1)(100.9 mg, 0.396 mmo)Fe /5% E3H4) 5 FE & E9(S)-2,2-=[=(3,5-=-
RTA-4-FEEFL)EAL]-1,1-BK(467.0 mg, 0.392 mmol)E F K6 mL)
PR R T, RAME I3SCTHREDR 3 . RRREERTHERN, &
3| —48 &4 R (440 mg). 44 &K IF 6948 &4 K(50.0 mg, 0.035 mmol)F= 2-
f-3-BR-3-FK A -RE LBES(1.61 g, 7.12 mmol)E TEE(15 mL) ¥ #9:8& /£ 80
‘C/# 1MPa #9 8 F &4% 15 v 8F. &1 GC(#2F: o -DEX 120, 0.25 mm x 30 m)
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MAZ G B RA- S EH 86.5%. RE, RBRAEREYMHEFN. @k
bty b Ae A NN-— F £ F B (K48:1.8%, 30 mL)F=BKE97(2.93 g, 212
mmol), i&EHiRA MBI 6 DT, e AF R AE(30 mL)FAK (G0 mL), iR
LA EATER AR LB, FIKET A R ARG mL)HEATAHRER,
e F g A HLEARK R IN B30 mL). K(30 mL)#=7K(30 mL)#kik . &1 GC(#&
F .o -DEX 120, 025 mm x 30 m)MFHFAFHAMEGLFHEEA
85.1%ee(2R,3R)F= 87.8%de(/).

PLAR K645 4

2-5.-3- 8K -3-F A -F BR LER &9 xR EAL
0O 0 o4 O Q.

¥ o™ 0TS ————— /ﬁ ‘COOE

DA EALTF 4] T 6975 RA AR 4T-[(R)-2,2- (=R A A)- 1,18 R
4 A#(33.6 mg, 0.040 mmol)Fe 2-f3- B3R A-AI A6 g, 7.12
mmol)& ZE2(15 mL)¥ #9:5& & 80CAE IMPa é9E AT AL 15 DA, @
GC(#F: o -DEX 120, 0.25 mm x 30 m)R4F &) KA RAM a4 ERT
09.9%. KB, RBEERAWMMGER. BEAH TN NN-ZF LT BLE
(KA%:1.8%, 30 mL)F=# 8 47(3.02 g, 21.9 mmol), #FH RS 6 /)
BF. Ao A S A B30 mL)F/K(30 mL), sHRAMHHBATERFRLSE. &
KB A 7 A B (30 mL)BAT AR IR, A S 69 A ALEARK A IN E (30
mL). 7K(30 mL)#=7K(30 mL)# 4. & GC(4-F: o -DEX 120, 0.25 mm x 30 m)
MAF 4 AT MUE 6 R F 4 E A 3.1%ee(2R,3R)F= 86.6%de(/i).

53145 8
2-8-3-BAX-3-F A -A BR T ER 69 Rt AR Edk

o O OH O

w O *
o NN —— /ﬁ "COOEt
Cl Cli \\\/

W AT 5 FARE(S)2,2-2[=(3,5- =R T E-4-F AARR)
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B 1-1,1-B£(54.7 mg, 0.046 mmol). (n*,n*-1,5-3FF —4)=-(2-F LM A A
47(I1)(12.8 mg, 0.040 mmo)#= 2-#-3-AAK-3-F E-R B8 LBE8(1.71 g, 7.53 mmol)
JE TBE(15 mL)F 4957 2 80°C /£ 1MPa #9 82L& T &% 14 /) BF . & GC(A2F
o -DEX 120, 0.25 mm x 30 m)R|{F &4 R e eiEhE A 4.6%. RS,
RSB RAMGER., AREH P I NN-ZF L FELEGKESE:1.8%,
18 mL)#= 5 B4 49(3.15 g, 22.8 mmol), EHHFRSMII6 1T, IAFA
£ B30 mL)F7K(30 mL), S RAMFFTERAFK LS E. AKET AF
7 A B (30 mL)#HATHAREI, S MEMRA IN BB (30 mL). 7K(30
mL)#27K(30 mL)#t %, & GC(#-F:a-DEX 120, 0.25 mm x 30 m)R|4F &) F7
BAME KT A H 67.6%ee(2R,3R)F7 69.1%de(/R).

PbAZ E ) S
2-2.-3-84K-3- KA -FR B LES 69 RsT AR A4

0O 0 OH © « P
L * A
o 0N — /4 /ﬁ COOEt
al cl \\\//

¥ (R)-2,2-=(=F A BEA)-1,1-B2 2303 mg, 0.049 mmol). (n’n>-1,5-
T ) =-(2-F £ 5 B A)4T()(13.6 mg, 0.042 mmo)Fe 2-F.-3- AAMK-3-K
A-ABETE(1.71 g 7.543 mmol)fE ZEE(15 mL) ¥ #9387 /£ 80°C /£ 1MPa #
S5 F &4k 14 8, & GC(AE-F: o -DEX 120, 0.25 mm x 30 m)R#F 49 R AL
RAMEFHELERT 99.9%., RE, RBRRERESMHER. QERH T In
ANN-Z—F L B R (KA E:1.8%, 18 mL)FAE47(3.18 g, 23.0 mmol),
BENRAYRHE 6 I . AR A AEGO mL)F/K(30 mL), T RE4it
ITEBRFHENE. AKEPIARAEABMGO mL)#THRFR, 476
HAEARK A IN 28 (30 mL). 7K(30 mL)F=7K(30 mL)#ki%&. &1 GC(HETF:a
-DEX 120, 0.25 mm x 30 m)R#F & FrF A MEHF LA H 1.1%ee(2S,3S)
Fo 84.9%de()R).

L) 9
T 5t 4k Heck BREL
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@ ' ©\D’H

% LA 4e(11)(2.2 mg, 0.0099 mmol)E 1,4- =M% (2.5 mL)¥F #9558 F e
ANZFRATHE025 mL, 11.46 mmol)fe 2 AF £k 5 F 4 A 49(S)-2,2'-
S[E(3,5- AR T A-4-F RAR A BEA-1, 185 (35.6 mg, 0.030 mmol), &
s 60 CHIE 1 e, ME B RA ) P P-NMR(C'P-NMR(121 MHz,
CD;0D,85%H;P0y) §: 29.24-29.54(m)). € R EL RA-4h) F AR R AN 2,3- = EPR
%(0.19 mL, 2.50 mmol)#= = £ F #AB K B5(0.079 mL, 0.488 mmol), &&4
#£ 105C R 24 1 BF, & GC(# F:CP-Chirasil-DEX CB, 0.25 mm x 30 m)
MAT 6 B RA M AL E KT 99.9%, KFLE H 64.9%ee(S), F L)
(1/2)% 33:1.

FbAR A 6

@ + ©\0Tf

# L2 4e(11)(2.2 mg, 0.0099 mmol)fE 1,4-=FEH%(2.5 mL)F 695 & F Ao
AR FATHEO025 mL, 11.46 mmol)Fa(S)-2,2- = (=R &AM AL)-1,1-BA
(18.6 mg, 0.030 mmol), RAME 60CHFE 1 DB, & B RA W T HRK A
A 23-ZAr%%(0.19 mL, 2.50 mmol)Fe = £ F #A 8 K E5(0.079 mL, 0.488
mmol), R4 AE 105C R 24 8. & GC(#E T :CP-Chirasil-DEX CB, 0.25
mm x 30 m)R7F 89 R AL RAM 89 3L E KT 99.9%, A FLhE A 48.8%ee(S),
e B)(1/2) A4 6:1.

Tk %R

JE R AR B (45 A ARSI MRE R R )P, BT A ALK A 2,2- [
(3,5- =BT A-4-FRARLEALI-BKRAEARAKGLES BEST, 7T
VAR 3L AZ B B 64 43T #) R (absolute configuration)#91L4-4.
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