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Scheme 2
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PhSH + g N\ P SR - P,S\/\R
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Table 1 Table 2
Entry R 8/% Entry R 9/ %
1 7a H 8a 1 8a H 9a 92
2 7b Et 8b 60 2 8b Et b 99
3 7c Ph 8c 3 8¢ Ph 9c 51
4 7d Bu 8d 95 4 8d Bu 9d 59

LT, FAT72 /)= IWVETNFNTOIRDETINFN=02ZN=A)V 7 4 K8%
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Scheme 3

DAST (1.3 eq)
g SbCl, (7 mol%) S Table3
P "R r1,12h/CHCly PH 1/\ R Entry R 11/%
10 1 9a H 11a 91

2 9b Et 1ib 59

]
mCPBA (1.1 eq) o S
45°C,2n/CH0, | P Y\R
F

11
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3 9¢ "Bu 11¢ 98

4 9d Pr 11d 60

Scheme 4
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S )H/\ LDA(1.2 eq) [
PH R H V] i - S
\F(\ * R -78 °C, 20 min / THF PH’ ><v\ R
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Table 4
Entry R' R? RS 12/ %
1 11a H H Ph i2a 71
2 11b Et H Ph 12b 70
3 11c "Bu H "Bu 12¢ 88
4 11d Pr H Ph 12d 64
5 11e Et Et “Pr 12e 90
Scheme 5
9 ’'d MnO, (20 eq) 9 1 9
n eq 2
PI"(S e 2 - Plfs A3 reflux, 0.5 h F R
F R2 rt., 12 h/ CHCl, F R2 / Benzene
R‘l R1 R1 R3
12 13 1
Table 5 Table6
Entry R' R2 R® 13/% Entry R" R2 RS 1/%
12a H H Ph 13a 85 13a H H Ph 1a 71
12b Et H Ph 13b 74 13b Et H Ph 1ib 70
12¢c  "Bu H "Bu 13c 96 13¢c "Bu H "By 1c 64

12d ‘Pr H Ph 13d 64
122 Et Et "r 13e 90

13d ‘Pr H Ph 1d 64
13e Et Et npr 1e 80
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Scheme 6
F. LewisAcid H
| | —_— or
n
" B B4 oy "8G gy
1c 2c 3c
Entry Lewis Acid (eq) Solvent Conditions 2a/% 3a/%
1 MesSiOTf (3) CHoClo—-HFIP (1:1)  rt.,5h - 57
2 MesSiOTT (3) CHxCl» reflux, 3h no reaction
3 Me3SiB(0Tf)4 (1) CH.Cly rt,025h 89 -
4 BF3*OEt> (1) CHoClo reflux, 3h - -
5 SnCl4 (3) CHJCl» reflux, 1 h 41 -

HFIP : (CF3)2CHOH



WEDBEWETBZ2-70F0-2-270RT ) VERDIENTERLDHDOD, PR4UX%E
RABERIIB SN > T,
CORBORBIZILDDORUYPLINAF I > OHBRABZERIIH D EREL. T
DEDITIIHIINRZNVEZD L VI EZVENMZDDIITHIERVWEEX -, £IT,
X DA ) IVALRITH BMeSiBOTH:ZANWTRILEZRKATZ, TORER. RINIZ157
BITHEPNCHETL, 89%ENWIENEBTHNET 32-7)VF0-2-2 /a0y T ) V28
—4.BEMELTER. ZORIEEEERAVERLBERFAOEE TRILZRAATZEZ
2z, BREETNVFINVENST U —NEZEEL THRIDIZEPNITETL., =B
PREROEBETH_ERASONBREGEEZ A o7, BLEXD, WTFNOHEHINE
B<EBMYOHDNERNIZHEOSNSZEZBALNIILIZ.

Scheme 7
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Scheme 8
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— Y |
r.t.,0.25h Et
/ CHyCly gy Fh Et Ph
2b 89%
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0,TMS
0O
Hf‘\L TMSB(OTf) (1 eq) H E ﬁ ﬁ
I l r.t.,20 h
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4 524% < 6 65%
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FEHEALLIbDOISHEICHRSUEE<S ok, ZORIGEEDEEHKRT DD, 1b
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Scheme 9
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Scheme 10
H
F. R®  Lewis Acid, Addiive |y R3 R3
| | » or
2
R R

R1 R1 2 R1 R2
1 3A 3B (R'=H)

Entry R' R2 R?3 Lewis Acid (eq) Additive (eq) Solvent Conditions  Yield / %
1 1¢c "Bu "Bu H Me3SiOTf (3) KHCO3 (1.5) HFIP rt., 15h 55 (A)
21 Et pn H BF3°OEtz (1) CHoClo—HFIP (1:1) refiux, 5 h 65 (A)
3 1a H Ph H MesSiOTf (3) KHCO3 (1.5) HFIP rt,1h 70 (A)
4 1g Ph Ph H MezSiOTf (3) CHaClo—HFIP (1:1) rt.,3h 65 (A)
5 1th H H Bn MesSiB(OTf,4(1) CHxCly rt,1h 79 (B)
6 1i H "Pr Et MesSiB(OT),(1) CHCl rt,0.25h  75(B)
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OWENEID, HNTT vILKENHBET DPath AL, 140570 M DOREEICEK-> T

BIEAET L. ERULE2-I)NF02-220RF ) ONKOBEESZT, Fn-TREE
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3-1 TMSOTfDHFIP T D2 &)

WIHERETIR, INETHFACRIEOEHEE L THEBETH SHFIPOFETIC
TMSOTfZ W T&E /=, &I AH, TMSOTfIEScheme 11ZRT & D12, HFIPERBL T
JIVT—F)V ETIOHZ ERT B EREENH S, €T T, TMSOTINZ D LRIEHRANTE
DEFGETEDZONEDINEMHRT 578, Scheme 2DNazaroviRILE b & ITHRE %

o7,
Scheme 1
Fs CF3
MegSiOTf  + OH ooooo > Megsio— + TiOH
FaC CF3

CH,CL-HFIP(1:1) DR &, 704D )= )b=4 b 2AICTMSOTI2ER &
BB E3%DBIFIRNEBETINAOS 7O T ) 2% 505 (Entry 1), Scheme 1D K
BEBNRRNTREI> TSI E2BEL. ZOBERKIBEITIOHA 00— —E L TH
NWTWBDTIRWhEEZ e, TZTTIOHZRAWTRIEZIfTo2ET A, IEKIZ20%
ETETLTIOHO A TRIEDET L TWBDOTIERWES D - /= (Entry 2). RIZ. BIET
ZIVNVI—FIHRILEHETIOICEERREZRELTNIOTIIRRWNEEZ,

Scheme 2
0] 0 O
ng Promotor (1eq) "B n
| > + B CFs
CF, r.t./ CHoClp-HFIP 0~
(1:1) F F CF3
1 2 3
Table 1
Entrty Promotor Time (h) 2/% 3/%
1 Me3SiOTf 0.1 73 5
2 TIOH 0.1 20 -3
3 TIOH + Me3SIOCH(CF3)» 0.1 44 8

a) Not Determined
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WBIEEIGEELTBD, LMrBEKICAIELZEZA1 X0 -7 DHBRBIEN, Z
NDZEidpron7x /) —I)VETMSOTISRIEL TTIOHE AR L TWB Z E&RLTVS
EEX, ZOZ ENE, pKa 93MHED 7 IV O —)VEE E TMSOTHI R E T E R WATRENE 2
TBELTWS, LALABRS, pronTJx /) —)VEHFIPTIRIREANERD I EHEE
THDHENHD., T I T, HFIPETMSOTf#1 : 1 TRA LBE"FNMROBIE #1757,
ZD#EFR. CDCLAH THFIP(86.2 ppm ) & TMSOT£(84.9 ppm) iZFNENMII L= E—2 &L
THRAEZN, WINBHCDCLHDTIOH@B5.9ppm) &> 7 MEIZ—FK Laho7, 2D E
N SHFIPETMSOTHIHZFRIRETH V. BE L /=Scheme 1 D RISITET L TN & 035
BTE,

Table 2
RIS TMSOTf TfOH TMSOTI-TIOH (1:1)
/ CDClg 84.83 85.90 8543 85.09
/ p—Chlorophenol 85.11 84.94 84.82
p—Chlorophenol pKa 8.2 HFIP pKa9.3
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3.2 HFIPIZEBRIERYOREE (TMSBOTHIC KB HFF U RILEHFDOHE)

TR & DT, HFIPBREZAWS Z &L D RIEPEBIC X > THEI KR 2 &
ZTLES, 2. BARICE > THFEITE LB FF IZx LT, HFIP3 % WIZHFIP
PICHBHEET D ABRIET520THS. LHLL., ZOMEIL % 2 EDNazarovR{b
TR ESITTMSBOT) ZH WS Z ETHRRTES, KDBRABIVIMEAITHS
TMSBOTH. & AW5 Z &ick V., BEHRICHFIPZENT % Z £72 < CHLCLD A TR
FTBTEERD, BIERMESXDZERRBL<RS, TI T, INETHUMRETHRE
Uiz hF4 RILICTMSBOTE Z2#A L. RIERHFOHREELNRORLEZBEL THE
R e el el O i

% 9" NazarovER{LICTMSBOTH 2 AW & 25, 2,2-P7)NVADEZNV=EZ)l= k>
% V) % NazarovER{t TIZHFIP % £H T ICCH.LCLHF TRIMIFERLNITET L. INEHB0%
FTHLERBZENTER, BI—BDI-M) INADAFIEZ V=)= %
F V) B NazarovBRAL TIZ. WEROME _EIZTE /2 5 7= H D DCHCLIEE D & TRISHET
L7, B2EOHRBHETHEZ S L. TMSB(OTHINazaroviR{ILICE L 7= O E—4 —
THDENZD, RiT, OAFF ROV THEOEAEH ORI 21757,

Scheme 3

"Btﬁﬁr A: Me,SiB(OTf), (1 eq), 0 °C, 12 min / CH,Cl, g A: 80 %
| -
CFR |

B: Me,SiOTf (1 eq), r.t., 6 min / CHoCl,—HFIP B: 73 %
(1:1) F
CF; Et  A: Me;SIB(OT), (1 eq), r.t., 12 min / CH,Cl, A: 65 %
jlﬁl[ - CFR Et
npy B MesSiOTH (1 eq), rt., 10 min / CHCl-HFIP B: 79 %
(1:1) Pr

URETHREIN MDD I FF > 8I{LE L T, Friedel-CraftsBR{t & FH I > RIHH
EiFohsd, DINFAOENT P AT UIUERIZERS®S &, a-7NVFORIR
HFFBRETS, ZOAFF U EHFHRHOTY) —IVETHETAZI &EIZLD

Friedel-CraftsSR{EDEITT L. £ FHROTIN T ZIIETHIRT S Z &12& D9 FHNEne
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RIGHHEESTS 5 (Scheme 4). ZD 2 DD RISGITDWTHTMSB(OTH. Zi#H L TH7z,.

Scheme 4

¢ Friedel-Crafts Reaction

SiMej |

R Me,sOTH Z ™R - MegSiF
3 —_—

ChR —— 'CF, _TiOH

¢ Ene Reaction
[ _SiMeg |
R :
| Me;SIOTf Z - MesSiF
CF, ’ *ChRy - TfOH

R DFriedel-CraftsER{L & TMSB(OTY) DHFE F TIT o 72 & T 5, CHCLBED B THRIG
T L, RIGKFE HTMSOTID 2553 I S5 M E TEMmB I N, I SITNEITN%ET
METEIENTN DTz, EleFRERBIZTONWTHCHCLR TETL., WRB XL
RAERINZRBRNARIIVMLEEIEEIENTER,

Scheme 5
0] 0]
[ “Ph  A:TMSB(OTN, (1 eq), 0 °C, 5 min/ CH,Cl, ‘ Ph A:91 %
CF. >
2 B: TMSOTH (1 eq), 0 °C, 25 min / CH,Cl,~HFIP O F B: 83 %
(1:1) )
nB nB
I A: TMSB(OTf), (1 eq), r.t., 8 min / CH,Cl, A:29%
CFz B: TMSOTT (1 eq), r.t., 12 min / CHoCl—HFIP - F B: 24 %
l (1:1) A ’

UEDXSIT, FEOATFF DRILIZBNWT, TMSBOTH.IEH TEN/-TOE—%
—ELTHSZEZHASHIITER, 5%, 2EBONFA U BIELZEAADE~Tandem
RIEIZBNTH, TMSBOTH.ZHAND ZEIZX D INRORB EVNFETE S,
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WA q-7)AOT ) > ORERNIRT BRI

4-1 NEREFEICED -7 ADL) T 2REBE

#£%Ba-7NAOT) R U TREREZTV, BEODL2-F7231 44 MAETT 2
ON. HEVWRANBZNVED L TOT7 v RORKBERNEZ D0 ZRFHFLL. 2O
HELR2# R e-7NVA DL ORI, 2- 18 ERROFHEICL > TITo %,
Scheme LZHEVWKIFNEBRODOL ) S 1azfRLIZEZ A, EGWET LB <BOHTARAE
ETHBIENDMN o, TIT, HBET ) COEZIIKRIBICAFINEEZBEALEY
1bEAWTKRE 2T 2 &iTLk.

Scheme 1
0
) /?L LDA (1.2 eq) g oH
e
PSRt H CPh 78eC, 15 min/ THE PH F7<\Ph
F R
5a R=H 6a R=H 82%
5b R=Me 6b R=Me 76 %
Q o o
MnO, (20 eq) S reflux, 0.5 h
- PH ph ———— Py
r.t., 12 h /CH,CI, F / Benzene
R R
7a R=H 64% 1a R=H 73%

7b R=Me 75% 1b R=Me 65%

7. IbICRBEEEREH E U TRARRERER 2R ATz, T ORERETable 11T

RS . EANCBULIZIERASEAET A, 12 IMEE53%. 1,4-[FIMEE30% DINER TS
Z 7z (Entry 1). BuMgBr TIZRAN THBRIAETL T, 144 MEDHZ11BDNETS
Z 7z (Entry 2)o JKIZ "BuCu, Bu:CuLi, "Bu:.Cu(CN)Li’z & DR ISHI Z A 78, 1.4-FFnk
DHETNEN35%, 60%, 45% &V D INERTH Z /= (Entries 3, 4, 5). RIZKEHEE TFIE
NEAFNVERERL TRBROREERBEZN. VFUALARSH., ARBHNTIOHRE
IZBWTH, 1.2-4ED L <IT14-TIMED H % 5 Z 7= (Entries 6, 7). 2N 5 DLRERIG
RleRWEEEITIE, AINVARDIIVBRICLEIEMTE I EICED. HIVRZIVRE &3
BT ORBRAZDEMEENBDPL., IS 2 HORBHENEL Lo TVBEHDEE
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Scheme 2

Nucleophile N H F
pph — N Ph Ph Ph
Me Me Me M Nu
1 2 3 4
Substitution 1,2-Addition 1,4-Addtion
Table 1
Entry Nucleophile (eq) Solvent Conditions 2/% 3/% 4/%
1 "BuLi (1) THF —78 °C, 15 min 0 53 30
2 "BuMgBr (1) THF  —78°C, 15 min 0 0 11
3 "Bu,Culi (1) Ether -78 °C, 30 min 0 0 60
4 "BuCu(1) Ether 0°C,2h 0 0 35
5 "Bu,Cu(CN)Li (1)  Ether -78°C,2h 0 0 45
6 Meli (1.2) THF -78°C,2h 0 75 0
7 MeoCu(CN)Li (1)  Ether 0°C,3h 0 0 64
8 Meli (1.2) THF-HMPA 0°C,3h 0 0 55
(1:1)
Table 2
Entry Nucleophile (eq) Solvent Conditions 2/% 3/% 4/%
1 NaOMe (1) MeOH r.t., 1 day 0 0 92
2 EtoNLi (1) THF reflux, 1 h 0 0 35
3 PhSLi (1) THF 0 °C, 10 min 0 0 52
6 PhaGeli (1) THF 0 °C, 30 min 0 0 46
7 PhSeNa (1) THI(=—H)MPA reflux, 1 h 0 0 32
1:1
8 "BuaSnLi (2) THF 0°C,5h—>rt,5h 0 0 35
9 EtoNH (2) THF reflux, 5 h 0 0 (85) @
10 { Nl (2) THF reflux, 3 h 0 0 (95) @
H

a) Recovery of Starting Material
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Z25N%, FI T, HMPARBBICMA T@BERHEL, ROT A RXL>TT h2D
eI DREBEEREL XD LB, LnLaNRS, THF-HMPA(L)EEBEF T
MeLiZER S B7ZBAITH. 14-HIEDHBES X/ (Entry ). TNEDTENS, KFE
KR ZRAWEESIKIIFLEZ e INOBBITEI ST, BEOHRRT/ V ERAKEDOK
BEERTIERDMN . RIZ. ATORERBERZANWTREZITo 7.

Table 2IZRT L DT, BER, BR, WK, FIYZUL, L2 AXEHKLBATD
TEREEEZANTIbEORBERE LA, REREH L FERRICT v FOBERITEST

B, L4MNEDHEZBIRNICE X /2. TI T, EREAKICEREZHLRWRERIC
XBREEToR. LAL, PIFNTIREONIIRED2HT IV ERBEHEL
THAWTHZM, KEIET L7257 (Entrtes 9, 10). ZNHDTEMNS, a-7ADOT
J URBATORXERBERIIH LTS, BEDOL/ D ERBORMEEZRT Z LD

7z,

4-2 HFARBEEEETD a-7NAFA0IT) COERK

a-7)NFOL) VIZHT B9 FHE TORBBETIEL 2- K231 44U NETET,
BMETS a-7yRORZERIIZ Aoz, TTTHTFHRICREEEZET S
EEERBL, PTFHNTORZKEREZRS Tz, REEELTT A D 2REI TR VER
FEF&RY, REBERICKVEERS BRY6 BREERSVIFEHORE21To 7.
Scheme 5ICRY K D BMERBHICLY, YUFNTINTEREY-TFOIT L%
BLFERE LT,

Scheme 5
0]

0 — Y. 0

9
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0 0 o
Fly Fo _ +
j] > J' . — 0\5
Me
OH OH
10

BAIC. RE8DERKRZET> /7. £9. YUFITINTE RO T =/ —I)ViEk ROoF

EOREEZRATZ. TMSTHPEBONREFHETREEZTOIEND X Whiaho Tz
(Entries 1, 2,3)e T Z T, MOMREEZHAT-EZA. BN E L /ZEMOMI—F)HEAETT
L 7z (Entry 4).

Scheme 6
o) 0
HO MO
9 11
Table 3
Entry Protectiv Group (eq) promotor (eq) Solvent Conditions Yield / %
1 TMSCI (1.2) Pyridine (2) THF reflux, 5 h no reaction
2 TMSCI (1.2) EtaN (1.2) THF reflux, 5 h no reaction
3 (Oj (1.2) TsOH (0.1) CHoClo  reflux, 3 h no reaction
4 MOMCI (1.2) NaH (1.1) THF rt,2h 85 %

CORBEEITHOETIFITINTE FM1ZAN, EERBOBRERICED -7 ADT )

NADERZETH =,
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Scheme 6

O OH
o O OMOM  LDA(1.2q) X QMOM
P(SY\ *H ~78 °C, 15 min / THF PH” o
F
5b 11 1276 %
Q@ o OMmOM Q OMOM
MnO, (20 eq) S reflux, 0.5h F
> PH > |
rt., 12 h/ CHLl, F Et / Benzene
e
1375 % 14 65 %
Scheme 7
O OMOM 0 0
F HCI F F
| — | +
Me Me” HO 0
14 8 15

BLANT 2 VEIZED @-7)VA 0T ) CEEBRL 2%, 14Z2ERRTREL D =/ —

MEE ROF S BOBREZTHREZA, BERYEL TRILEKI1SZE X 2. TSR

WTHRESHET L2, DIVAZIIERIITON A BSBI > TAHFA > E2EL, Zh

e FOFLEORBEZITTRILLIZBDODEEZI TS,

Scheme 8
0 OH 0]
l —_— A —_—

Me~ HO Me~ HO Me O
8 15

RIZEPHODERKRZITo /. Z T, EBRREEDICr-TFOS57 o 2HWN

o MIROIZATFNERNSZEIZED—BETT N AB162BRTE, A5y THzE

MLUTERIBDIENTES,
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4-3 HDFRRBEREICED a-7)VA DI/ THT HREBE

B ELTESNZ8EANT, FTFARBEREEZES . NaHIZE>THR7O %
TWDFRATINVIFY RICXERBEBEEZTo>ZEIA, HFLLERKBRRIBICZES 5
BRYT bR TEY, 14AMBAETLTRERE6 AR b 2EXT.

Scheme 9
0

FJ)D NaH (1 eq)
l 100 °C, 1 h/DMF 0
HO E
6-endo-trig
8 — 15 60 %
(0]

R, REFHEZ—DELE10ZAVTRER EDORICEZTRL, ZITIR K&KE

BHSHETTNIERELBRYT P MBEERTHDIC L, 1,4-ftMBSEhIEFL VAR
ER7TEBYT M ANIEBEZBZEICHES, COLDIC10TREBEBRISETLENEEZD
NABEEFTHDH, ZOEBITHREBHEMAE18TIIRL ., 1 4-4NE192 527, ZOK

BTIREBEPMES . RRTRASHORBRISTEITL TS DD EBbNDA, BIER
MOPIZHENET S 6 ERERMIIHERE TEah o7,

Scheme 10
6-exo-trig
___________ - S

NaH (1 eq)

100 °C, 1 h/ DMF
OH 7-endo-trig R
10 _ 1920 %
O

UEDHERELD., 2 TFRTORBKKEEZRS AN, R0 oL TORZBHRIIETLR
Mmol. TEIORNDOBERED. 2FH. 2FRNTNORETHHE e-7VA DT/
CORBEFNHT DRI, BEOL/ D EFERUTHZEND ZENHSMITRS
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oo UHIOBEWTH o REBHRRIGEZERT S I ERXTERN N, BONTHRAR
@-7NAar FOEIZEARPEEE L THAWVWAZENTE, SHRZIBEESHRIZLD
ET7vENLEYWOERTEFEELTHRHEATESLDHBDEEZ TS,
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55 RERIA

Melting points were measured in open capillary tubes and are uncorrected. 'H and "C NMR
spectra were recorded at the indicated field strength. Chemical shift values of “F NMR were given
in ppm relative to internal CsF

5-1 NazaroviRIL(CEZINT R )

4-Fuluoro-1-phenyl-1,4-pentadiene-3-one (1a).

A solution of 12a (230 mg, 0.76 mmol) in 4 ml of benzene was heated under reflux for 1 h. After

removal of the solvent under reduced pressure, the residue was purified by thin layer
chromatography on silica gel (hexane-AcOEt 5:1) to give 1a (129 mg, 0.73mmol, 96 %) as a light
yellow crystal.

1TH NMR (500 MHz, CDCl3) d 5.30 (1H, dd, J = 14.6, 3.4 Hz), 5.70 (1H, dd, J = 45.8, 3.4 Hz),

7.23 (1H,dd, J=5.9, 2.1 Hz), 7.39-7.46 (3H, m), 7.46 (2H, dd, J = 36.6, 3.1 Hz), 7.84 (1H, dd, /=
15.9 Hz).

13C NMR (126 MHz, CDCl3) d 101.6 (d, Jcr= 15 Hz), 119.2, 128.2, 129.0, 131.2, 134.3, 146.2 (d,
Jcr =2 Hz), 160.6 (d, Jcr = 269 Hz), 182.9 (d, Jcr = 31 Hz).

19F NMR (471 MHz, CDCl3 / C¢F¢) 44.5 (1F, dd, Jry=45.7, 14.6 Hz) ppm.

IR (KBr disk) 3103, 3030, 1660, 1640, 1610, 1450, 1360, 1070, 940, 900 cm-1.

MS (70 eV) m/z 176 (Mt 5(67)), 103 (100), 77 (70).

HRMS Calcd for C11H9OF 176.0637 (M+); Found 176.0609.

Anal. Calcd for C;1H9OF: C, 74.98; H, 5.15. Found: C,74.72; H, 5.15.

4-Fuluoro-1-Phenyl-1,4-heptadiene-3-one (1b).

n
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Compound 1b was prepared by the method described above using 12b (1.25 g, 3.8 mmol) in
benzene (10 ml). Purification by column cromatography on silica gel (hexane-AcOEt 20:1) gave 1b
(431 mg, 2.0 mmol, 56 %) as a yellow oil.

TH NMR (500 MHz, CDCl3) d 1.11 (3H, t, J = 7.5 Hz), 2.33 (2H, d, quint, / = 7.6, 2.1 Hz), 6.18
(1H, dt, J = 34.7, 7.8 Hz), 7.23 (1H, dd, J = 15.6, 2.1 Hz), 7.38-7.43 (3H, m), 7.58-7.64 (2H, m),
7.80 (1H, d, J = 16.0 Hz).

13C NMR (126 MHz, CDCl3) d 13.0 (d, Jcr= 2 Hz), 17.9 (d, JcrF= 4 Hz), 119.6, 121.4 (d, JcF =
13 Hz), 128.6, 128.9, 130.8, 134.5, 145.1 (d, Jcr =2 Hz), 155.5 (d, Jcr = 260 Hz), 182.7 (d, JcF =
31 Hz).

19F NMR (471 MHz, CDCl3 / CgFg) 31.3 (1F, Jry= 31.3 Hz) ppm.

IR (neat) 2960, 1650, 1600, 1570, 1450, 1330, 1200, 1010, 760 cm-!.

MS (70 eV) m/z 204 ( M+; (44)), 131 (69), 103 (100), 77 (57).

HRMS Calcd for C13H130F 204.0950 (M+); Found 204.0959.

Anal. Calcd for C13H130F: C, 76,45; H, 6.42. Found: C, 76.32; H, 6.48.

6-Fluoro-5,8-tridecadiene-7-one (1c¢)

F

|

nBa "By

Compound 1c was prepared by the method described above using 12¢ (1.35 g, 4.0 mmol) in
benzene (4 ml). Purification by column cromatography on silica gel (hexane-AcOEt 20:1) gave 1c
(650 mg, 3.1 mmol, 77 %) as a yellow oil.

1H NMR (500 MHz, CDCl3) d 0.92 (6H, t, J = 7.2 Hz), 1.32-1.51 (8H, m), 2.24-2.31 (4H, m),

6.09 (1H, dt, J = 34.5, 7.9 Hz), 6.58 (1H, ddt, J = 15.3, 1.8, 1.5 Hz), 7.09 (1H, dt, J = 15.3, 7.6 Hz).
13C NMR (126 MHz, CDCl3) d 13.8, 13.8, 22.3, 22.3, 24.8 (d, Jcr = 4 Hz), 30.1, 30.5, 32.5, 120.1

(d, Jcr = 12 Hz), 123.5, 150.66 (d, JcF = 2 Hz), 155.8 (d, Jcr = 260 Hz), 182.9 (d, Jcr= 30 Hz).
19F NMR (471 MHz, CDCl3 / CgFe) 31.7 (1F, Jry = 34.5 Hz) ppm.

IR (neat) 2960, 1650, 1600, 1570, 1450, 1330, 1200, 1010, 760 cm-1.

MS (70 eV) m/z 212 ( M+ (100)), 183 ( 63), 113 (92), 111 (90).

HRMS calcd for C13H130F 212.1577 (M+); found 212.1563.

4-Fluoro-6-methyl-1-phenyl-1,4-heptadiene-3-one (1d)
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Compound 1d was prepared by the method described above using 12d (2.73 g, 7.9 mmol) in
benzene (7 ml). Purification by column cromatography on silica gel (AcOEt-hexane 1: 10) gave 1d
(1.10 g, 5.1 mmol, 64 %) as a yellow oil.

1H NMR (500 MHz, CDCl3) d 1.11 (6H, d, J = 6.7 Hz), 2.87-2.97 (1H, m), 6.04 (1H, dd, J = 35.1,

9.8 Hz), 7.23 (1H, dd, J = 15.6, 2.0 Hz), 7.39-7.42 (3H, m), 7.61 (2H, brd, J = 4.2 Hz), 7.80 (1H, d,
J =15.6 Hz).

13C NMR (126 MHz, CDCl3) d 22.1 (d, Jcr= 2 Hz), 24.7 (d, Jcr = 3 Hz), 119.6, 126.4 (d, JcF=
12 Hz), 128.6, 129.0, 130.7, 134.5, 145.2 (d, Jcr=2 Hz), 154.4 (d, Jcrp= 261 Hz), 183.0 (d, JcF =
30 Hz).

19F NMR (470 MHz, CDCl3 / CeFg) 31.0 (1F, Jey = 34.5 Hz) ppm.

IR (neat) 2964, 1646, 1606, 1577, 1450, 1334, 1205, 1031, 763 cm-1.

MS (70 eV) m/z 218 ( M+; (100)).

HRMS Calcd for C13H130F 218.1107 (M+); Found 218.1087.

Anal. Calcd for C13H130F: C, 77.04; H, 6.93. Found: C, 76.84; H, 6.93.

6-Ethyl-4-fluoro-4,6-decadiene-5-one (1e)

F Et

Et npy

Compound 1e was prepared by the method described above using 12e (1.08 g, 3.3 mmol) in
benzene (3 ml). Purification by column cromatography on silica gel (AcOEt-hexane 1: 20) gave 1e
(598 mg, 3.0 mmol, 90 %) as a yellow oil.

1H NMR (500 MHz, CDCl3) d 0.96 (3H, t, J = 7.3 Hz), 098 (3H, t, J = 7.6 Hz), 1.08 (3H,t,J= 7.6

Hz), 1.50 2H, tq, /=7.3, 7.3 Hz), 2.24 (2H, td, J = 7.3, 7.3 Hz), 2.29 (2H, brq, J = 7.6 Hz), 2.37
(2H, q, J=17.6 Hz), 5.84 (1H, dt, J = 34.2, 7.6 Hz), 6.33 (1H, brt, J = 7.3 Hz).

13C NMR (126 MHz, CDCl3) d 13.1, 13.4, 13.8, 17.9 (d, JcF = 4 Hz), 20.2, 22.1, 30.4, 123.1 (d,
Jcr=13 Hz), 141.2, 142.8 (d, JcF = 4 Hz), 154.9 (d, Jcr = 262 Hz), 189.7 (d, Jcr= 27 Hz).
19F NMR (470 MHz, CDCl3 / C¢Fg) 38.1 (1IF, d, Jrg= 33.6 Hz).
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MS (70 eV) m/z 198 ( M+ (39)), 169 (100), 141 (69), 127 (69).
HRMS Calcd for C13H130F 198.1420 (M+); Found 198.1426.

1-(1-Cyclohexene)-2-fluoro-2-pentene-1-one (1f)

Et

Compound 1f was prepared by the method described above using 12f (1.35 g, 4.4 mmol) in benzene
(4 ml). Purification by column cromatography on silica gel (AcOEt-hexane 1: 10) gave 1f (577 mg,
3.2 mmol, 72 %) as a yellow oil.

1H NMR (500 MHz, CDCl3) d 1.08 (3H, t, J = 7.6 Hz), 1.61-1.71 (4H, m), 2.22-2.31 (6H, m), 5.87
(1H, dt, J = 34.8, 7.6 Hz), 6.79 (1H, td, J = 3.8, 1.6 Hz).

13C NMR (126 MHz, CDCl3) d13.2, 17.9 (d, Jcr = 5 Hz), 21.5, 21.9, 24.0, 26.0, 122.6 (d, Jcp= 13
Hz), 137.4, 141.6 (d, Jcr = 6 Hz), 155.7 (d, Jcr = 262 Hz), 188.5 (d, Jcr = 27 Hz).

19F NMR (470 MHz, CDCl3 / CgFe) 37.6 (IF, dd, Jru= 34.5, 1.7 Hz).

IR (neat) 2937, 2875, 1654, 1648, 1457, 1450, 1380, 1282, 1238, 977 cm-1.
Anal. Calcd for C11H50F: C, 72.50; H, 8.30. Found: C, 72.21; H, 8.33.
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5-2 Nazarovigib(>ro2OXR>7/2)

2-Fluoro-4-phenyl-2-cyclopentenone (2a).

&
®

TMSB(OTf)4 (0.81 ml, 0.29 M in CH>Cl3, 0.24 mmol) was added to a solution of 4-fluoro-1-
phenyl-1,4-pentadien-3-one (1a, 42.0 mg, 0.238 mmol) in CH2Cl3 (3 ml) at room temperature

under a nitrogen atmosphere. After being stirred for 15 minutes, the reaction mixture was added to
saturated NaHCO3 (aq) for quenching the reaction. Organic materials were extracted with CH2Clp

three times. The combined extracts were washed with saturated NaHCO3 (aq) and brine, then dried
over NapSQjy. After removal of the solvent under reduced pressure, the residue was purified by thin
layer chromatography on silica gel (AcOEt-hexane 1:5) to give 2-fluoro-4-phenyl-2-
cyclopentenone (2a) (33.1 mg, 0.188 mmol, 79 %) as a light yellow oil.

ITH NMR (500 MHz, CDCl3) d 2.40 (1H, dd, J = 19.4, 1.8 Hz), 2.99 (1H, dd, J = 19.4, 6.4 Hz),

4.03-4.09 (1H, m), 7.00 (1H, d, J = 2.8 Hz), 7.18 (2H, dt, J= 7.3, 1.6 Hz), 7.29 (1H, &t, J= 7.3, 1.6
Hz), 7.36 (2H, br t, J/ = 7.3 Hz).

13C NMR (126 MHz, CDCI3) d 38.7 (d, Jcr = 6 Hz), 42.5 (d, JcF = 4 Hz), 126.9, 127.6, 129.1,
138.8 (d, Jcr = 6 Hz), 140.9 (d, Jcr = 2 Hz), 158.8 (d, Jcr = 284 Hz), 198.3 (d, Jcr = 19 Hz).

19F NMR (471 MHz, CDCl3 / CgFg) 23.1 (1F, d, J = 6 Hz) ppm.
IR (KBr disk) 2929, 1731, 1648, 1340, 1078, 765, 701 cm-1.

MS (70 eV) m/z 176 (M+; 100), 147 (58), 133 (44).
Anal. Calcd for C11H9OF: C, 74.98; H, 5.15. Found: C,74.91; H, 5.19.

3-Ethyl-2-fluoro-4-phenyl-2-cyclopentenone (2b).

Compound 2b was prepared by the method described above using 4-fluoro-1-phenyl-1,4-heptadien-
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3-one (1b) (59.8 mg, 0.506 mmol), TMSB(OTf)4 (1.25 ml, 0.41 M in CH2Cl3, 0.51 mmol) in
CH,Cl5 (3 ml). Purification by thin layer chromatography on silica gel (AcOEt-hexane 1:5) gave 3-
ethyl-2-fluoro-4-phenyl-2-cyclopentenone (2b) (90.2 mg, 0.442 mmol, 88 %) as a light yellow oil.

1H NMR (500 MHz, CDCl3) d 1.05 (3H, t, J = 7.6 Hz), 2.02 (1H, br dq, J = 15.2, 7.6 Hz), 2.36

(1H, 4, J = 19.0 Hz), 2.47 (1H, dq, J = 15.2, 7.6 Hz), 2.92 (1H, dd, J = 19.0, 6.1 Hz), 3.92 (1H, dd,
J=6.1Hz,Jyr=6.1 Hz), 7.15 2H, br d, J= 7.3 Hz), 7.28 (1H, br t,J = 7.3 Hz), 7.35 (2H, br t, J

=7.3 Hz).

13C NMR (126 MHz, CDCl3) d 10.9 (d, Jcr = 2 Hz), 19.9,41.6 (d, Jcr = 5 Hz), 42.1 (d, JcFr= 4
Hz), 127.2, 127.5, 129.1, 140.3 (d, JcF = 2 Hz), 155.0 (d, JcF = 277 Hz) , 156.9 (d, JcF = 4 Hz),
197.5 (d, Jcr= 19 Hz).

19F NMR (471 MHz, CDCl3 / C¢Fg) 16.8 (1F, d, /= 5 Hz) ppm.

IR (neat) 2980, 1725, 1665, 1455, 1355, 1105, 1065, 705 cm-1.

MS (70 eV) m/z 204 (M+; 40), 175 (100), 147 (29), 77 (26).

HRMS Calcd for C13H130F 204.0950 (M+); Found 204.0950.

Anal. Calcd for C13H130F: C, 76,45; H, 6.42. Found: C, 76.22; H, 6.46.

3,4-Dibutyl-2-fluoro-2-cyclopentenone (2c).

"By By

Compound 2d was prepared by the method described above using 6-fluoro-5,8-tridecadien-7-one
(1d) (50.7 mg, 0.239 mmol), TMSB(OTf)4 (0.82 ml, 0.29 M in CH»Cl3, 0.24 mmol) in CH2Cl; (3

ml). Purification by thin layer chromatography on silica gel (AcOEt-hexane 1:5) gave 2-fluoro-4-
phenyl-2-cyclopentenone (2d) (45.3 mg, 0.213 mmol, 89 %) as a white crystal.

1H NMR (500 MHz, CDCl3) d 0.92 (3H, t, J = 7.3 Hz), 0.95 (3H, t, J = 7.3 Hz), 1.18-1.44 (7H, m),

1.44-1.54 (1H, m), 1.54-1.64 (1H, m), 1.73-1.82 (1H, m), 2.09 (1H, d, J = 18.9 Hz), 2.19-2.28
(1H, m), 2.54 (1H, dd, J = 18.9, 6.0 Hz), 2.53-2.62 (1H, m), 2.69-2.75 (1H, m).

13C NMR (126 MHz, CDCl3) d 13.7, 14.0, 22.7, 25.8, 28.7 (d, Jcr = 2 Hz), 32.3, 35.3, 35.3, 38.3,
384, 154.7 (d, Jcr = 275 Hz), 157.3 (d, Jcr = 3 Hz), 197.6 (d, Jcr = 19 Hz).
19F NMR (471 MHz, CDCl3 / C¢Fg) 16.3 (1F, d, J =5 Hz) ppm.

MS (70 eV) m/z 212 (M+; 81), 155 (61), 114 (100), 85 (59).
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HRMS Calcd for C13H21OF 212.1576 (M+); Found 212.1563.

2-Fluoro-3-isopropyl-4-phenyl-2-cyclopentenone (2d).

Compound 2¢ was prepared by the method described above using 4-fluoro-6-methyl-1-phenyl-1,4-
heptadien-3-one (1c¢) (51.7 mg, 0.234 mmol), TMSB(OTf)4 (0.43 ml, 0.55 M in CHCl3, 0.24

mmol) in CH2Cl3 (3 ml). Purification by thin layer chromatography on silica gel (AcOEt-hexane

1:5) gave 2-fluoro-3-isopropyl-4-phenyl-2-cyclopentenone (2¢) (38.0 mg, 0.175 mmol, 74 %) as a
light yellow oil.

1H NMR (500 MHz, CDCI3) d 1.05 (3H, d, J = 7.0 Hz), 1.12 (3H, dd, J = 7.0 Hz, J4F = 1.5 Hz),
2.35 (1H, d, J = 19.0 Hz), 2.48 (1H, sept, J = 7.0 Hz), 2.90 (1H, dd, J = 19.0, 7.0 Hz), 3.94 (1H, br
dd, J=7.0 Hz, Jyr= 7.0 Hz), 7.17 (2H, br d, J = 7.3 Hz), 7.25-7.31 (1H, m), 7.34 (2H, brt,J =7.3
Hz).

13C NMR (126 MHz, CDCl3) d 19.7 (d, Jcr = 3 Hz), 20.6 (d, Jcr = 2 Hz), 28.4 (d, JcF = 2 Hz),
419 (d, Jcp= 6 Hz), 42.3 (d, Jcr = 4 Hz), 127.4, 127.6, 129.0, 140.8 (d, Jcr = 2 Hz), 154.9 (d, JcF
=277 Hz), 160.3, 198.0 (d, Jcr = 20 Hz).

19F NMR (471 MHz, CDCl3 / C¢Fg) 19.4 (1F, d, J = 5 Hz) ppm.

IR (neat) 2971, 1724, 1658, 1456, 1315, 1070, 701 cm-1.
MS (70 eV) m/z 218 (M+; 64), 175 (100), 140 (81).
HRMS Calcd for C14H150F 218.1107 (M+); Found 218.1087.

3,5-Diethyl-2-fluoro-4-propyl-2-cyclopentenone (2e).

F. Et

Et "pr

Compound 2e was prepared by the method described above using 4-fluoro-6-ethyl-3,6-decadien-5-
one (1e) (59.8 mg, 0.300 mmol), TMSB(OTf)4 (1.2 ml, 0.26 M in CH»Cl3, 0.31 mmol) in CH,Cl,
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(3 ml). Purification by thin layer chromatography on silica gel (AcOEt-hexane 1:5) gave 3,5-
diethyl-2-fluoro-4-propyl-2-cyclopentenone (2¢) (38.9 mg, 0.195 mmol, 65 %) as a light yellow oil.

1H NMR (500 MHz, CDCl3) d 0.94 (3H, t,J = 7.5 Hz), 0.95 3H,/J=7.0 Hz), 1.18 BH, t,/ =7.6

Hz), 1.25-1.48 (4H, m), 1.59 (1H, ddt, J = 14.2, 7.0, 7.0 Hz), 1.64-1.75 (1H, m), 2.02 (1H, dd, J =
6.2, 6.2 Hz), 2.18-2.28 (1H, m), 2.39-2.43 (1H, m), 2.62 (1H, ddt, J = 15.0, 7.5, 7.5 Hz).

13C NMR (126 MHz, CDCIl3) major isomer: d 10.8, 11.2 (d, Jcr = 2 Hz), 14.3, 19.5, 19.9, 24.8,
34.9 (d, Jcr = 2 Hz), 41.3 (d, Jcr = 3 Hz), 49.8 (d, Jcr = 4 Hz), 153.6 (d, JcF= 277 Hz), 157.4 (d,
Jcr =3 Hz), 200.5 (d, Jcr= 17 Hz).

19F NMR (471 MHz, CDCl3 / CgFg) for 8/2 mixture 14.9 (0.2F, d, /=5 Hz), 16.0 (0.8F, d,J=6

Hz) ppm.
IR (neat) 2962, 2933, 2875, 1722, 1688, 1461, 1380, 1355, 1116, 1022 cm-1.

7-Ethyl-8-fluorobicyclo[4.3.0]non-7-en-9-one (2f).

Compound 2g was prepared by the method described above using 1-(1-cyclohexenyl)-2-fluoro-2-
penten-1-one (1g) (48.5 mg, 0.266 mmol), TMSB(OTf)4 (0.66 ml, 0.41 M in CH>Cl>, 0.27 mmol)

in CH2Cl2 (3 ml). Purification by thin layer chromatography on silica gel (AcOEt—hexane 1:5) gave

7-Ethyl-8-fluorobicyclo[4.3.0Jnon-7-en-9-one (2g) (38.2 mg, 0.210 mmol, 79 %) as a light yellow
oil.

IR (neat) 2962, 2933, 2875, 1722, 1688, 1461, 1380, 1355, 1116, 1022 cm-1.
1TH NMR (500 MHz, CDCl3) d 1.19 (3H, t, J = 7.6 Hz), 1.28-1.46 (3H, m), 1.50-1.62 (2H, m),

1.64-1.75 (1H, m), 1.92 (1H, did, J = 12.6, 6.2, 6.2 Hz), 1.98-2.05 (1H, m), 2.26 (1H, ddd, J =
15.2, 7.6 Hz, Jyr = 2.1 Hz), 2.46 (1H, dd, J = 12.5, 6.4 Hz), 2.60 (1H, dq, J = 15.2, 7.6 Hz), 2.79-

2.86 (LH, m).
13C NMR (126 MHz, CDCl3) d 11.1 (d, JcF = 2 Hz), 19.6, 20.8, 21.0, 22.4, 27.2 (d, JcF = 3 Hz),

36.0 (d, Jcr=4 Hz), 43.4 (d, Jcr = 5 Hz), 154.1 (d, Jcr = 277 Hz), 157.6 (d, Jcr = 3 Hz), 200.4 (d,
Jcr= 17 Hz).

19F NMR (471 MHz, CDCl3 / C¢Fg) 14.0 (1F, d, J = 4 Hz) ppm.
IR (neat) 2962, 2933, 2875, 1722, 1688, 1461, 1380, 1355, 1116, 1022 cm-!.
MS (70 eV) m/z 182 (M+; 96), 153 (100), 128 (46).
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HRMS Calcd for C11H;50F 182.1107 (M+); Found 182.1113.
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5-3 SFRIKREEICL DREME

2-Fuluoro-1-phenyl-2-butene-1-one (1b).

A solution of 7b (3.1 g, 10.6 mmol) in 7 ml of hexane was heated under reflux for 1 h. After
removal of the solvent under reduced pressure, the residue was purified by column cromatography
on silica gel ( AcOEt-hexane 1: 20) to give 1b (1.27 g, 7.72 mmol, 73 %) as a light yellow oil.

1H NMR (500 MHz, CDCls) 6 1.89 (3H, dd, J =7.3, 2.7 Hz), 6.10 (1H, dt, J = 33.9, 7.3 Hz), 7.45
(2H, brdd, J=7.9, 7.3 Hz), 7.57 (1H, brt, J =7.3 Hz), 7.79 (2H, d, J = 7.9 Hz).

13C NMR (126 MHz, CDCl3) & 10.1 (d, Jcr =5 Hz), 119.3 (d, Jcr=13 Hz), 128.3, 129.2 (d, JcF=4
Hz), 132.7, 136.3, 156.1 (d, Jcr= 261 Hz), 187.5 (d, Jcr= 28 Hz).

19F NMR (471 MHz, CDCl3 / CeFg) 36.4 (1F, dbrt, J gy = 33.6, 1.7 Hz).

IR (neat) 1658, 1598, 1448, 1324, 1276, 1166, 1000, 925, 719 cm-1.
MS (70 eV) m/z 164 (M (100 )), 136 (47), 105 (92), 77(54).

3-Fuluoro-2-phenyl-3-pentene-2-ol .

H Ph
A

F

MeLi (1.10 ml, 1.14 M in hexane, 1.26 mmol) was added to a solution of 2-Fuluoro-1-phenyl-2-
butene-1-one (1a, 206.6 mg, 1.26 mmol) in THF (10 ml) at —78 °C under a nitrogen atmosphere.
After being stirred for 2 hours, saturated NH,Cl(aq) was added to the reaction mixture for
quenching the reaction. Organic materials were extracted with Ether three times. The combined
extracts were washed with brine, then dried over NapSOg4. After removal of the solvent under

reduced pressure, the residue was purified by thin layer chromatography on silica gel
(AcOEt-hexane 1:5) to give 3-Fuluoro-2-phenyl-3-pentene-2-ol (3b) (170.1 mg, 0.945 mmol, 75

%) as a light yellow oil.

1TH NMR (500 MHz, CDCl3) § 1.66 (3H, d, J = 0.9 Hz), 1.66 (3H, dd, J = 6.7, 2.4 Hz), 2.45 (1H,

s), 5.03 (1H, dq, J = 37.2, 7.0 Hz), 7.28 (1H, brt, J = 7.6 Hz), 7.35 (2H, brt, J =7.6 Hz), 7.49 (2H,
brd, /= 7.6 Hz).

13C NMR (126 MHz, CDCl3) 8 8.7 (d, Jcr = 7 Hz), 27.6 (d, JcF= 2 Hz), 74.5 (d, JcF= 29 Hz), 100
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(d, Jcr= 16 Hz), 125.3, 127.5, 128.2, 144.3, 161.8 (d, JcF= 254 Hz).
19F NMR (471 MHz, CDCl3 / CeFg) 39.4 (1F, d, J py = 37.1 Hz).
3-Fuluoro-4-phenyl-2-octene-4-ol .

H Ph
/¢<"Bu

F

"BuLi (0.2 ml, 1.41 M in hexane, 0.28 mmol) was added to a solution of 2-Fuluoro-1-phenyl-2-
butene-1-one (1a, 45.4 mg, 0.28 mmol) in THF (2 ml) at —78 °C under a nitrogen atmosphere.
After being stirred for 15 minutes, then phosphate buffer(pH 7) was added to the reaction mixture
for quenching the reaction Organic materials were extracted with Ether three times. The combined
extracts were washed with brine, then dried over NaSO4. After removal of the solvent under

reduced pressure, the residue was purified by thin layer chromatography on silica gel
(AcOEt-hexane 1:5) to give 3-Fuluoro-4-phenyl-2-octene-4-0l (3b) (32.9 mg, 0.148 mmol, 53 %)

as a light yellow oil.
19F NMR (471 MHz, CDCl3 / C¢F¢) 39.8 (1F, d, J p = 37.9 Hz).

2-Fuluoro-3-methyl-1-phenyl-1-heptanone.

"BuJ\(ﬁ\ Ph

F

"BuLi (0.2 ml, 1.41 M in hexane, 0.28 mmol) was added to a solution of 2-Fuluoro-1-phenyl-2-
butene-1-one (1a, 45.4 mg, 0.28 mmol) in THF (2 ml) at =78 °C under a nitrogen atmosphere.
After being stirred for 15 minutes, then phosphate buffer(pH 7) was added to the reaction mixture
for quenching the reaction Organic materials were extracted with Ether three times. The combined
extracts were washed with brine, then dried over NapSO4. After removal of the solvent under

reduced pressure, the residue was purified by thin layer chromatography on silica gel
(AcOEt-hexane 1:5) to give 2-Fuluoro-3-methyl-1-phenyl-1-heptanone (4b) (18.6 mg, 0.08 mmol,

30 %) as a light yellow oil.

1H NMR (500 MHz, CDCl3) for 7/3 mixture & 0.85 (2.1H, t, J = 7.2 Hz), 0.92 (0.9H, t, J = 6.4

Hz), 1.04 (2.1H, d, J = 7.0 Hz), 1.14-1.44 (6.9H, m), 1.47-1.66 (2H, m), 2.07-2.27 (1H, m), 5.33
(0.7H, dd, J = 49.1, 5.2 Hz), 5.55 (0.3H, dd, J = 49.1, 3.4 Hz), 7.48 (2H, t, J = 7.6 Hz), 7.60 (1H, t,
J=7.6Hz), 7.92 (1.4H,t,J =7.3 Hz), 7.96 (0.6H, t, J = 7.6 Hz).

19F NMR (471 MHz, CDCl3 / C¢Fg) for 7/3 mixture 78.0 (0.3F, dd, J py = 49.1, 29.3 Hz), 85.9
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(0.7F, dd, J rpu = 49.1, 24.1 Hz).
IR (neat) 2958, 2933, 2859, 1700, 1598, 1448, 1274, 1228 cm-1.

2-Fuluoro-3-methyloxy-1-phenyl-1-butanone .

MeO/H/ﬁ\ Ph

F

NaOMe (14.6 mg, 0.27 mmol) was added to a solution of 2-Fuluoro-1-phenyl-2-butene-1-one (1a,
44.7 mg, 0.27 mmol) in MeOH (2 ml) at room temperture under a nitrogen atmosphere. After
being stirred for 1 day, then water was added to the reaction mixture for quenching the reaction
Organic materials were extracted with Ether three times. The combined extracts were washed with
brine, then dried over NapSO4. After removal of the solvent under reduced pressure, the residue

was purified by thin layer chromatography on silica gel (AcOEt-hexane 1:5) to give 2-Fuluoro-3-
methyloxy-1-phenyl-1-butanone (49.1 mg, 0.25 mmol, 92 %) as a light yellow oil.

1H NMR (500 MHz, CDCl3) for 1/1 mixture § 1.26 (1.5H, dd, J = 6.4, 1.5 Hz), 1.31 (1.5H,dd,J=

6.7, 0.9 Hz), 3.31 (1.5H, s), 3.39 (1.5H, s), 3.84-4.01 (1H, m), 5.28 (0.5H, dd, J = 48.8, 3.7 Hz),
5.62 (0.5H, dd, J = 49.4, 3.7 Hz), 7.47 (1H, brt, J = 7.9 Hz), 7.49 (1H, brt, J = 7.9 Hz), 7.59 (0.5H,
brt, J = 7.9 Hz), 7.61 (0.5H, brt, J = 7.9 Hz), 7.99 (2H, d, J = 7.9 Hz).

13C NMR (126 MHz, CDCl3) 614.1 (d, Jcr = 6 Hz), 14.8 (d, Jcr= 5 Hz), 56.9, 57.5, 76.8 (d, JcF =

14 Hz), 76.9 (d, Jcr = 12 Hz), 94.1 (d, Jcr = 189 Hz), 97.0 (d, Jcr = 124 Hz), 128.5, 128.7, 129.0,
129.1, 129.2, 129.3, 133.5, 133.8, 195.8 (d, Jcr = 20 Hz), 197.1 (d, Jcr = 22 Hz).

19F NMR (470 MHz, CDCl3 / C¢Fg) for 1/1 mixture 82.4 (0.5F, dd, J ry = 48.7, 23.7 Hz),
82.8 (0.5F, dd, J Fu = 50.0, 19.8 Hz).
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ETE B

FARETOICHAVEYZEE, HiE5E. DEREIOBVELLE ZEHR. W

E+EhEE. AR EXBFLCLLVESEHLBLETET. IEMORREETER
ZHICHKDO, MELH>THEE->TEAFER R TFH RE. B RE. $F X
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