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1-ge, 1-Su, 1-dAl, 1-euAl, 1R, -EEgdal, 1-8Ab

1-el 41,

)

2]

plid
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, 4-ME-1

of wheh Az

Ho

Ho

;ot

Yre 5 Aol

471

[0296]
[0297]
[0298]
[0299]

ahel ALgasiTt.
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23]

2 A (Aldrich)AFeF ™ A (Merck) Aol Al ) 5o
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[0300]

o

ol

el

g °]

500 Mz #=}7] 378 7] (NMR)

g

o

=

250ml 4

=

.

= v

S3,

g2l 2413 E}E

o
T

ks

2}~ F (schlenk flask)ell WIZEl2 3 (10.0g, 74.5mmol)

o]

=

=
=
M

0

, —78C A ElFE2Y F=2do]=(tygloyl chloride)(74.5mmol/1.0eq,

=

=

3. leq 2-methyl-2-butenoyl chloride

1. leq n-BuLi
2. 0.5eq CuCN

A\

ZF2 3o CuCN(37.2mmol/0.5eq, 3.34g)S P,

E]

3L

=

0

=78 C o4l n-BuLi(74.5mmol/1.0eq, 29.8ml)

Al 1

=8B v~ (glove box) StollA 250ml &=
Eg_;j_

<A A| o>

[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]

A

o
NagCOg = 037]/Ké§j‘(b33ify)}\] 7]—1—1,

3N HC1 100ml

ol o
1=

ajo

1.93 (dd, 3H)

1.99 (t, 3H),

i

o
RS

=

[e}
(m, 1H),

71
6.69

7.40 (m, 2H),
— 74_

11,

7.75 (s,

oju,

3

[e)
7.85 (m, 2H),

saie.

KOs A Z(drying)

[e)

H -NMR (CDCls):

3} work-up

S

1

[0308]



[0309]

[0310]
[0311]

[0312]

[0313]

[0314]
[0315]

[0316]

[0317]

[0318]
[0319]

S=5d 10-1785764
<1,2-tWg-1,2-t)sto]| = -3 FA| S ZHELE] @ H-3-2 THA>

\ 1. 96% H,S0,

\ 2. chlorobenzene \

1L l-neck Z&x=Fo] (MXxgQl-2-9)-2-wWE-2-Hel-1-2 (12.63g, 58.4mmol), ZF=ZWA(13ml), 95%
= ]

= AA2olA 2AZE St whEA

H,80,(87Tm1) S ¥, A7) & 2t Zoh. BES & 7)o AUEE E 460ml €L
3087 o WA ALY, g 3 A4y 89S MCE FEFS 5715 Na0; Aoz A7|Aslelal K00, =
AzsRTh. v Ax F A 24 22U FES 84.30 FEE A

' -NMR (CDC13): 7.90 (m, 2H), 7.45 (m, 2H), 7.40 (m, 2H), 3.17 (m, 1H), 2.60 (m, 1H), 1.57 (d, 3H),

1.39 (d, 3H)
<l,2-tjvg-1F WA 2 2 A EtE o3

2
L. 1.5eq NaBH, ‘
2pTSA

S

s

T—/Ké >

.

N

250m1 ¥ EekaAel 1,2-"uE-1,2-tsto]| E2-3- M 2 A S =2 ELE] @ -
Fol Yo & orjol  THR/®IERS(2/1)  44/22m12  FYs) 0
NaBH,(73.4mmol/1.5eq, 2.78g)5 FY¥3t &, A2olA 1042k F<b wHEAIZT. o] 3, H,0(100ml), 3N HCI
50mlS AH&8Fe] work-upstith. olw], #715S MC (150ml#3) 2 E-sivh. B3k #7153 Na Loy & 97

2 (10.59g, 48.9mmol)S

3-2
C oX 71 & &l

olr

Aslstal KC0; = AZ3sI. &l Ax F 1L 2-neck EEFa 20 A 9, EF4(330ml), pEFALE
A WAl SR (reflux)atict. o -, FA/NBEZ &E-ZA# (short column)atict. &vif 1% § F344 314
o] 3}3ES 8.54g, 87% FEZ AAUTF. ol AA E3E (isomer mixture)o] FEE AU}

1H -NMR (CDCl3): 7.96 (m), 7.80 (m), 7.69 (m), 7.40 (m, 2H), 7.33 (m), 7.22 (m), 7.18 (m), 6.45 (m),

3.31 (m), 2.31 (m), 2.13 (m), 2.07 (m), 1.40 (d)

<I-(1-(FR=Ovadd)-2-wE-1/-Ud7-4-U)-1,2,3 4-HEgslo| =2 7 5d 4>

1. n-BuLi/diethyl ether
c 2. (CH;),SiCl, c
—_—
\SI

CI

250ml ¥ ZepA=e) 2-mel-4-THQ ¢4l (10.0g, 38.3mmol) 2 TloE oHZ 19mlE FY3tgtt. o7
-78°C ol 4] n-BuLi(42.1mmol/1.leq, 16.8m1)E H7}atar, Ao wh] wkgAZTh ke 3 rloE oy =
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[0320]

[0321]

[0322]
[0323]

[0324]

[0325]
[0326]

[0327]

SS=50dl 10-1785764

g A7 Sgn sitew onear.
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cold oel=

& FY® F, Lol WA SR 64 2
©9 Fojol AT AF FEE AATH

' -NIR (CDCl3): 7.35 (d, 1H), 7.14 (m, 1H), 7.04 (d, 1H), 6.83 (t, 1H), 6.62 (t, 1H), 6.47 (s, 1H),

6.23 (d, 1H), 3.64 (m, 3H), 2.92 (t, 2H), 2.22 (s, 3H), 2.11 (m, 2H), 0.41 (s, 3H), 0.18 (s, 3H)

=3H-AlZ[b]A S 23 EHd E e H-3-d)tuE A ) -2-ve-11-Ad-4-¢)-1,2,3,4-HEZ}

1
4>

<1-(1-((1,2-" =<
d

st =R =
CI\
e
¢ & Sitle, W Ry
/
| L ¢ 2 4
\\/ S + ."‘\—/ﬁ -\\(ﬂ R
\ g %, !:.f e = P %
L 4
s—f\\ ! J s
S \
Li Nf SiNte;
I{/‘ \\ /’
! 7:'/:‘::\\ ~,
. i ! W R
e / W %
Y= 4 {
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If “;r/ B
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Byt |
R

250ml $#=a ZekaTo] 1, 2-vWE-1-HzA S 2AEE Q9 (8.54g, 42.6mmol) FsEte] W& 3 oly)
glo] told oElZ 210ml S £Y3tct. -78°C oA n-BuLi(46.9mmol/1.1leq, 18.76ml)E 5
HEA] WS A T, o] & ZFEt A EE(glass frit) (G4)E o] &3le] oyeldn). Feks =
E Y Axsle] 4& =@ uAo gEA AMAE(lithiated product)S 8.70g, 99%2] <
B oukx otolN A #fEA AAE (2.75g, 13.3mmol), 1-(1-(Z=2udgdd)-2-1
1,2,3,4-HEZslo] =27 =™ (13.3mmol/1.0eq, 4.72g) 2 CuCN(0.67mmol/0.05eq, 0.06g)S 250ml =LA &
gt o] Wk, -78°C oA =ele] tolE oEZ 130ml1E A }Elar, ALolA] WAl HES AT WS F [0

230ml 2 dolE oEE 5mlE rteke WSS TR OAIAY. fU5E ESoEFE EEste MgSO,.E

o
o
>,
of
2

Azsla, oy} 3t Qo RO uAES 6,58z, 95% &= Ak H NR 24 A3} gt

Z= 2
(racemic) : Uﬂi(meso) o] Hl&e] oF 1:1 o|dr}.

1H -NMR (CDCl3): 8.04 (m, 2H in rac- and meso-isomers), 7.85 (m, 20 in rac- and meso-isomers), 7.49-

6.61 (m, 18H in rac- and meso-isomers) 6.48 (d, 2H in rac- and meso-isomers), 6.28 (t, 2H in rac- and
meso-isomers), 4.03 (s, 1H in rac- and meso-isomers), 3.98 (s, 1H in rac- and meso-isomers), 3.82 (s,
1H in rac- and meso-isomers), 3.74 (s, 1H in rac- and meso-isomers), 3.61 (m, 6H in rac- and meso-
isomers), 2.93 (m, 6H in rac- and meso-isomers), 2.40 (s, 6H in rac- and meso-isomers), 2.30 (d, 3H in
rac- and meso-isomers), 2.19-2.10 (m, 9H in rac-isomer), -0.25 (s, 3H in meso-isomer), -0.29 (s, 3H in
rac-isomer), -0.32 (s, 3H in rac-isomer), -0.34 (s, 3H in meso-isomer)

rac-(3-((4-(3,4-vslo| =2 F =H-1(2H)-d)-2-# & -1H-¢ldl-1-) oW 2 & )-1, 2-t) w & -3H-H Z [N E &
HAEeHdIE 2 H-3-) A E2FF YEF2go|= A4
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[0328]
[0329]

[0330]

[0331]

[0332]

[0333]
[0334]

S=50dl 10-1785764

- /i q
Sile, ; 1 rlzl:ri diethyl ether cLzr SiMe;
O e
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oy .
e

3
A AT, -78°C oA n-BuLi(8.50mmol/2.2eq, 3.40m1)< Wi, Ao ¥ WS AR
(G1)& o] g3t oJFsiodrt. S~ ZElo| dolgls uAE My AxRste] gEA

ks oboA]l 100ml HAH A ST 2EA AAHE 2L ZrCly (4.25mmol/1.1leq,
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< ol &3ty o). ARAE WF xR}
Ae oWz = 1:1 9 Zr B28A(complex) ATt W AA A
WA 1A E 270mg, 10.3% FER AU
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I -NMR (CDC13): 7.82 (d, 2H), 7.63 (d, 2H), 7.40-7.29 (m, 3H), 7.11 (d, 1H), 7.02 (m, 1H), 6.80 (t,

1), 6.66 (t, 1), 6.57 (s, 1H), 6.33 (d, 1H), 3.80 (m, 2H), 2.80 (m, 2H), 2.37 (s, 3H), 2.35 (s, 3H),
2.02 (s, 3H), 1.97 (m, 2H), 1.25 (s, 3H), 1.16 (s, 3H)

rac-(3-((4-(3,4-F]ho] £ 2735 -1(2H)- 2 )-2- 4 B 1H-91 l-1-2) £ o g A &)~ 2- ) W W -3H-1 2 [ b] A -2
AeHdIE 2. A-3-2) sy T Reol= A

SiMe, 1. n-BuLi/diethyl ethey

2. HICI, ot Sile

B

OQ \® N\

—

5 :

A Ly

100ml =83 Zek2=0) 1-(1-((1, 2-t e -sH-w Z[b]A S = EH ] B 2 =)
4-9)-1,2,3,4-HEgso| =29 =Y (2.0g, 3.86mmol) = =zto] tjoE o EHE 19.

t}, oy7)o] —78°C oA n-BuLi(8.50mmol/2.2%q, 3.40m1)& WiL, Aol wA] WkS A ATE, WES
= 3 | S

ul
o ’
28 (G olg3tel ojalddt, Fehs =3lol Heldle WAL AF Axstel 2FA
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[0335]

SS=50dl 10-1785764

=78 C oA =2to] EFAd(38.6ml) & TAUE @1 A=A B vEEAIZITE. BE
A G4 23S o] gete] Aty AHAE F AFete] =T o] 1x
wooHZE = 1:1 9 Hf Z8A(complex) Qut. mAA WAHAES Hol AZ
AZ 480mg, 16.3% FE=Z AT}

' -NMR (CDCly): 7.78 (d, 2H), 7.64 (d, 2H), 7.40-7.28 (m, 3H), 7.09 (d, 1H), 7.00 (m, 1H), 6.79 (t,

1H), 6.65 (t, 1H), 6.47 (s, 1H), 6.32 (d, 1H), 3.81 (m, 2H), 2.81 (m, 2H), 2.45 (s, 3H), 2.38 (s, 3H),
2.10 (s, 3H), 1.96 (m, 2H), 1.24 (s, 3H), 1.16 (s, 3H)
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