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I CH D, ZOZ D, IFEEETREZRsT~AT R0, T4 24ELR
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R = Alkyl. Aryl, Hetc. X =Cl, Br, I, OTs, OTf etc.
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5 21X, 1-Phenylpentan-2-one # e THE G UM 2 WA AIT O HE. TNV F
FETNAXNT =F P ETEX, 2-Phenylacetyl chloride & Propylmagnesium
bromide 723 & A L 725 (Scheme 1-2),
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Scheme 1-2. 1-Phenylpentan-2-one M & AL # 4T

— 5. AUl e &% ®F £, 1-Phenylpentan-2-one (2D THRIEHRHLIZ IS <

WA 2T o T2 B, TIYAT =4 ETIVRADF AL LN TDH LT D
(Scheme 1-3), —fRHIRINVHR=MALEITT 2T =4 OEREME L 720 15
RNTeD FATEZ =NV D XD IRERELEWIC L > THNVR= A~ LB TE 51k
BN T N T =F OEiRE LTRSS TWD, 2 OWE RN TIE.
2-Benzyl-1,3-dithiane & 1-Bromopropane 23 & BEAMA & 725,
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Scheme 1-3. 1-Phenylpentan-2-oneD# & BfET (FdD2)
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R = Alkyl, Aryl, H etc.

X =Cl, Br, I, OTs, OTf etc.

M = Li, MgX, AIX,, ZnX etc.
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1900 4, Grignard (I a7 AT VTN LGB~ T XL T AN LAE~ T 2D

LEAKRL, TR RETAITHLT7 LT E RO b IGNT D2 E2HE LT
(Scheme 1-4) Y, KEFHITHL 2T AT VFANE, RKEHTHLAHK~ T
v A (12, Grigbard RIE L FEIND L 91272 %) ZERKL T, BIORETH &
PORSEZZ o8&, ARSBICHTIROEERLOD 1 5ThH D LFFFIZ, 1
PERRHRIC BT D | b IO HRED 1 5 TH 5,

RLX o Mg —— RL_MoX
o+ S-

] 0] OMgX

o e L

H™ ~R2 R?

OMgX OH
R! + HO —> R!

R2 R2

Scheme 1-4. Grignard & It

F 72, 1903 T Lapworth (2 X » THE SN AR =W bEME T ALKFED
FISIZBE T 28X o F Tk, NaOH & KCN O {F7E F T Benzaldehyde 75
2-Hydroxy-1,2-diphenylethan-1-one GHFR: XY A ) BDEMRTE DL Z LRGN
IZEN TS (Scheme 1-5) 2, X2V A UM EFEHEND K 912725 Z ORI,
REFHITHLT VT E RPLERINIZYT /v R UEFEER, BT v
T =AU REER L L TN TR ARG T o 72,

@)

NaOH

S KCN .

Scheme 1-5. Lapworth R its (N> VA UHiEE)

6



ZOEIIT, OB DO TIE 1900 FEROPIOENS | ML BIR T Dk~ 2250
IRHEENTND, L L, BEERIZBEW TR B IRN IR, 4784 —
NWEFIH LTz T VORI )G 72 & & 2 5 (Scheme 1-6) 30, 1965 412 Corey
B LW Seebach IZ L » THAESINZFHmLTIE, 7Tk REVTFA—ANLRE LT
FET X —NEUF A TRERE L TWE, F4HT7T X —E, KRETA &KL
SHERICERELEBMTHONVA=NVEEZFHAETEL0T, BAWIZET VT =4
DEAMRE LTS 2N TE D, ZOHETIX, Scheme 1-6 1278 L7 /L7 & KL
SMZH, TRy, TINNTA R, TR, ~ad A7 X7 EOkkx ipRET
e DS ZZEMR L TS, £z, REAIL 22 F 47 82— VLKREFHOEHRE
WZOWTOHIRHEEL S 2 <, — kT XN, T VI, 7TV — )7 EOERRE
MEATEDL, BHEDOEWKISTH D Z ERHLNZIRTWD,
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R"5+H R” H RO L

m o
Y H R’ S.__S Hg
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6 @ o R
R’ o OH
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Scheme 1-6. FA 72 —ILZRAW:=7 VI EDIBHER IR

WTHEIZ e > TR SN T YV T =4 O NZ, N-Heterocyclic carbene (GEFR
NHC filifit) ZFIH L7z Stetter KIGA 8 5, 1958 FIZAEKNIZHIT HF T I o Off)
BT MENSN, FTIVRTATE RET VAT =F & LTENETWHD
LRGBS, Stetter IXZOWMEL S LT, F7 I AJEBI LG L FF
OFTV IV LEERANT, TAXAEBLOT V—LVDOT LT RET VAT =4
E L CRARZ B ACHBAINESE TR -V F 2 AT 2 6% 1976 FIZBR L
7= (Scheme 1-7) 8, ZOIETIE, F7 YV U ALENGA LS NHC filigt L 715
ERRIS L, RNV A AT AR D OGS SEIT L TV 5,



ji\ . /\\V/ji\ Thiazolium salt (cat.), Et;N N Ri]iii:ﬁ\
R “H RZ X R ) 2 R3
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Me
\> R = Bn, Et, Me
x X=Cl, Br, |
HO
Thiazolium salts
. J R
/
Me. @ /R Me. ®\ R!
AN R | H>——oH
N\ ©
| >ﬁ}ﬁé S o
S H HO

Scheme 1-7. Stetter X is — N-Heterocyclic carbene® |

1996 £, Enders 5%, ~&F4FW Stetter Koz A L9, ZOKSTIX, Y
TV U LK TVIRERRRR AR E D 2 & T, Stetter KL D5y NIRRT A ST
IR TS D Z LIk L TV 5 (Scheme 1-8),

O

Triazolium salt (cat.)

%”I

Triazolium salt
Scheme 1-8. & 7 F KN Stetter & its N J

F7-. 2004 F£(21%. Scheidt HIZ L > T, Ty T 2B LT 5 Stetter s
D & 7= (Scheme 1-9) 19, Z OKJETlE, Stetter K& g5 A
A IH SN D X HIZ72> T,
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O R® O DBU o

1JJ\ i * J\/U\ s 3@
R SiX3 R2 R4 R R4

HO 2
Me R

— ©

® Br

Thiazolium salt

OSiX5 OH Me ® Et

7/
S S N
1 1
N / 2 N / S OHo
Et” Et”
Me Me R3 R
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Scheme 1-9. 7 LIV 5 V& HE & § 5 Stetter I

AR T, WPEERHASOS 2R LI RIRERIE G OGRS bIER TH 5, iz
X, Suzuki HIZ L5 FH 2 F U OHERLAITH % (+)-Sappanone BW D245 Tl
TFFNN A EEIC L > THIMDOIER L 72 5B 2% L7 (Scheme 1-10),
Fo, ORI KDER R EOMEERN N H % Cassialoin'?, HiEEH % £
Seragakinone A7 E DR TH . NHC fillit A FI| ] L 7= Stetter Ko A
fa e Z2FA L FENRE SN TV D,

OH O OH HO l O

Cassialoin (+)-Sappanone B Seragakinone A
4 \
(key umpolung reaction of (+)-Sappanone B) HO O
OMe
0O
HO Ow Benzoin reaction
OMe :
H
OMe
O OMe
J

Figure 1-10. #B4Esii RIS Z AWV RABRILEYDLERK
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Z 2 FE CRFEF T OMIEERIIZOW Tl T X 7223, BESLELRO L D B A
FEDEWAT 0 A THRMEIROMEN SN TV D 1419, ] 21 2003 4£0 Vedejs
EOWETIE, =/ T—FEeINLTZATAD afizT I LT HREFHT I/
ﬂ:ui@@/\ﬁkk%mﬁﬁﬁwmﬂ ENTW5D (Scheme 1-11) ¥, Z OME TIL, @

TEREHEEDOESHOREAIE LTHOWOND T S 2l S LT < iy
/@zﬂkﬁfﬁa‘é LT, KREFITEH KolcLTn 5,

Ar\ //O

R NH
A “ONH, ,KO'BU 2

OEt . OEt
Y !

Scheme 1-11. T/ 5— + OB EERHE R G

F7-. 1988 4, Yamamoto HlE, oA X/ T AT NVDOERF 2 HE~ T 2T
L5 EOREAICERER LT O RICE WA LT 5 (Scheme 1-12) 19, ZDOKIHT
X, INVKR=NVEBFREA I VEBRIZL > TREFR O D =TI FF RS hi-
X L— MEERDEMERES & PRI TV D,

o [~ ] 0

OBu
H H H
OBU | Ph._MgCl — » 0 |— OBu
N Ph.__N.__Ph
~—o N
Mg cl

Scheme 1-12. 2REFDORZLAEIZ &k S4B HERME RERL

ZORENBFRE LT H DI, 2003 442 Shimizu H3HE Lz, a-A I/ = AT
D NTIVFN-CT VB & % 17, Scheme 1-13 IZRT L DI, a- M/ T
AT L BRERE S ST % Pk %E BPO TRb S TA I =y Aaf A b L
L ZAI, HOAMERENGSELE LD THD, ZORIGTIE., AREOAHS R
AT V=0 L% BYOARERICABRA IR LN TND
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N. ; BPO, allyltributyltin
PAN y y

N.
Et” PAn

allyltributyltin

OAIX, Bz 0
\T/l\OEt BPO RL+/M\OEt____,. OEt
t/ PAN t/ PAN

Er/@pAn

Scheme 1-13. EREFDRIZLFIIZ & 51BHERBRMERERIE (F02)

BT WHEY VEET S oA X T AT VLA DR ORI I & L
T, XL EHWTERIRRH D, 1999 4, Narasaka Hld, fRVREFEEE -7

ANKRENFF L ADEBERT 2 AR~ 72 T AL >T N7 AFUL LTS
ZHRE L Cub (Scheme 1-14) 19,

\OSOR

XMg—R N/R
Ar)J\Ar Ar)J\Ar
Ar = 4-(CF3)-CgHy, 3,6-(CF3),-CeH3
R = Alkyl, Aryl
X =Cl, Br

Scheme 1-14. BZRRFORZEIZ & 2iGEERRMEREREIE (FD3)
DX HiT, BEIRTOBPEIRE SIS OHREBLH 5 A3,

VW, ZHUE, ARTEDLT I UNRRENTH D Z L0, HEHOLEME
ERENERELTEZLND,

FOEITEL 72
I8N B D =
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1—5 MRPEEEHIZ X A VAR =)V o (O E BERALR S

Fo —RENIIREME L L TR D LR =LA S D afiiZe EITHONTh,
FREERH 2 R U CRERI CERRE LT 20D HE STV 5D,

1975 £, Fuchs Hid, a2 bk RIV UNLIERMBCIRE L= o T
TN ACEITRE U TS A ISR A RS SEH ZE T, E R Y Da
fikFEZT7 V=)L CEREMMETE S Z & 28& Lz (Scheme 1-15) 9, F£7-. 2010
21X Coltart 0 Z D FIEZRIE SV TZRISZHRE L T 5 20,

_NHTs N ANTS N TS

Br Na2804 1) Ph,CuLi or PhCu Ph
2) HO®

Scheme 1-15. E K5V oD a SR FDRZEZ & B EERMVE ERE

A I VHERIRD o L RFE A PR S 5 BOSITIEL, i, = e Y Tl s & H
HALEbLORH 5, 1966 £, Sakai HITERIRD -7 v Dﬂ“ﬁ‘r‘/Az’?)%: =%
okl LA RV AD o fLITREM A BN D MO0 Z e L7e (Scheme 1-16)
20, ZOWMETIE, HEAF VLA ORER bBFI SN TR, 7 I, R
T, TIMMA T AR~ TR LR ERRERE L TRHIATESZZ BB
72> TN D,

N nCH coEt

Cl
Et0,C._COEt o

e Na

CO,Et

—
v

~_ 7 g

EtO,C CO,Et
+ AS N4 2

Scheme 1-16. A X L LD a fRFDRIZLAIZ L DGR ERER L

FIEED ST, 2007 412 Weinreb B3 L7z, «-7 2 a2-OTBS-A % v A% 5

BF LT D0 TNERILEEN S D 22, Scheme 1-17 (2T X512, 7 vk A Ao 7e s
WM U bl Eick e S AbiC Lo THREEZ = e YT AT o~ e
L., DFANDIFEEATF L EDRISIZ L > ToBREDILEW R EE AR LTV 5D
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NyOTBS B e ]
c/  1)NaHMDS
THF, -78 °C
> > EtOC
2) TBAF /
N
78100 °C EtO,C
CO,Et CO,Et OH
©
CO,Et i CO,Et

Scheme 1-17. @-9 O O-O-TBS-A F L LD a fkFDRZLAFZ & 1B ERERL

F 72, Weinreb 5% 2011 4EI2, BRIRD a -/~ 43 ¥ b & W T2 MRS 5 C
YRR 2B RS LR FRE CH DL Z L b HEL TS, ZHODISEFIHAL T,
ITHED Weinreb Hi%, A > R—A T /oA R(£)-Alstilobanine A 3 X E2<e,
(£)-Angustilodine?®, Hi~ 7 U 7PHEDOIUERM:T /L5 7 A K(Z£)-Myrioneuriol2?72 £
EEMEHRE L TWD,

2011 4, Coltart Hi%, = b Y T Nk LAFF A IRBMBEZEA SED 2
LT, T My afLONAREIR 2 MEE LA HE LT 5 (Scheme 1-18) 29,
ZORIGDSEFIRMEI L, RATFARFEMEEE = b Y T AT UBKFER-FEITEL ST
BEAREIER LI EICE Db EEZLNTWD, ZOHREIT, = a7 A7k
FIH U 7o MR ia |2 & 2 i) RS RS B RE AL DY OB Th 5,

NOH NZ°  PhsH NOH Bx
NaHCO; catalyst
R2 R2 / R R2
I g
s chiral S
scaffold
/ Ar:
AN N
I [ H
H\O,,H NR,H
“ C %m N
\(\R catalyst (/Q/”
L R’ -~ [ Ar=35-CF3CgH, )

Scheme 1-18. A F L LZFALT=7 b oD a fRFEDKZAFC & H1BMHEIRME R

F7-. F4HED Miyata Hix, 7 hr b A VXV U DU ORBiKKES TRIPICAERS
H7 N7 NAaxT = F I A LT A A - - RERICHAEKRT LI =
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VAERIGSE T, T D alfizT X MEB LT U — b LIz k& E Gk L

TW5 (Scheme 1-19) 26,
C /O (@)

Q N
A ¥ uoso, I x
I~ R1
- AR,

R2

' b
() & oo,

N N \_,A \AlR
I e
R1J\ R’]J\( J\/

Scheme 1-19. 7 b > @ a L RFEDRZHFIIZ X é@'ﬁiﬂﬁﬂ"lﬁﬁﬁg‘lt

Bt DT ) — VRO RRMERAHLSOE CHLBREEWMENZ . 2015 4212 Szpilman 5128 - T
WwE SN, BRI OFELFH LT by a i ORI 238 5 (Scheme
1-20) 20, ZOIRE. TNETOII R MNAT I T A= ha YT Nr Ui
EOxF I VEBREEZFMA LIS &3R8 Ry =/ — VEAE#EAWD Z LD TE
LEIETHD, ZOHETIE, =/ — Va2 BEAha vFEbamoRf & 352 &
T, HFEICRORBEE AR > To = ) — VERIADIEMFE L LTWD, /o, ZOKIG
X, B-7 AT NG TR B-TUr AT AMTHDLZ &, 7 U — Lilligh b ki
L THEHATEXAZLE2HALMILT NS,

o O C|)H Me,Zn 70
Ph)J\/U\OEt ’ (I;Sph } PhMOEt
Me
i OTs ]
Me—2Zn O/Zn-Me MeZnO\I\ ,ZIn\—Me
O 0] I /0 0

P A
P X~ NOEt  OTs P X 0Et

Scheme 1-20. BREFMIADFRZRA =Y b oD o bLixFEDBEERE R G

ANVIRZNRA X2 D a (LRSS DRSS T, B 2B R EE2F T
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Hx )= NS I VR RICOTEEFEE L TRHHT 20N HiE ST
Too —H . REAFNT VR = ALEWOREIFIA I VD o (RSB ITKET 2 M s
IR, TS EIIRELS BRI FEICL > TERSNTWD, 1997 4., Trost S,
@ TATIVEF U ERAT 4 UNBELDERAR=T A ERBEIORET, AU &
BHLTABEIMZ AT LD o LN T 2 /fbanizibtadmE G L Tu\5 (Scheme
1-21) 28, 2005 4F, Taran HIEZDOIGOREEFEE LT, HEAF L 2 ROREA %
W2 REIR T VAR =)V o PR FR O RRPEEAHIC K 5 R IR - IR R AE B TE R BUG & i L
TW53 29)O

PR; (cat.), AcOH, NaOAc I
3 4 3
RO 6\ + RS R > RO N ge
X H |
o) o) |
1 RS _R* 1 N\ 4
R'O | &+ + "Ny —— = R'O R
® , © ®Q

RP7 TR

Scheme 1-21. o, B -FEAM T A TILD a ML RFRANDRIZHC & HBIEERRMERRELL

ZOEHT, BEE TR IN TE RN A=A IO afilTxtd 5
MR B R AL EORIE, AR T 4 V2R LD THY . M AT YT
R=hu Y TN o DTS S IIRE S BB D 6D TH -T2,

BT, MHFZEE T, a2 AT L a— L T KRB EERR N T — LR
BARTEDL L ZWME L0, ZOMEOHRT, KISORIESDE LTafins N 7
7 — M= ARfafng I UG oni, ZOEEMIE. NI 7T — A FUNRT L
Y DOHFLNMRFZIZ SNSRI IS TINS5 Z & THELNTZEE XIS, Scheme 1-22
WRLZZE 90T, RIORLIE M VAT Y T oo=ha Y 7V AR LT KOs
BHECTH Y | REFIA X v o fLRFB DRSS & L TEBlOR b D THh o7,
ZOISE, B T T a B EREERIL SN AR fafnA IV EGRTHI ENT
X HIEFICHIRIRENIS TH TN, T Y =0 A OO KREFEICE > TH
U T —ALMEIERNCHEIT L C L& 9 72D IR o LS REECH - 72,
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1-6  AWF7Eo HK

ZZETIOR L X D ICHHZRBOSIZRIH T & 2R 725 . R/ O
B ES0, AR VAR =V a fLO B REFAMLRUNCEE T 2 MEHIEZ < <, R
(ZREE EOWIERE Th D, AR TIE, EREREZFIM L7z 2 DO is#
ISEBR L, ZOFMERONIT S LA EREMNE TS (Scheme 1-23), 1 2H
D, a-FTHXFILTATAE RN NT VXIS T, BHRIRFONBIEER S
TaFXT LT ATVA NP NTAXbsiviceA 2 7 A7)0 B T, NN
CTNAXNT I B ATLCRELND ETEND (equal 1), 72, 2 DHD,
RRMERRHALS K 2 AREANA 3 o b o fEEREEMEEUS TlE, NMOTBS-7 L= /L ALK T
I RD LT LrORLREDBIEIERINTE= YT L B A2 T, afiifRFED
REANZ L > TR L SN A4 X A F RGNS ETHEIND (equal 2),
(equal 1)

5- Rl__COR?* Rl _CO,R? o R!_ _CO,R?
NH, ---- 3= \[]/ Nu T]/ Nu Y
HO™ 2 --i-» N. TTTTToeenees » NS » N
RO™ '8+  N-alkylation [Ny~ &+ N-alkylation Ny SNy
A B c
(equal 2)
R*0,S. _OTBS (desilylation 0

NOH

N and N~ )
d- )\ i S-ZI\ Nu
Rl P ~gs desuffonylation | . ST ANgs| ... Nu - R3
\% \I‘% a-functionalization |

R2 R2 R" "R?
D E F

Scheme 1-23. AEDEH (BXREREEZH AL -BHERRMNEREREL RISDERF)
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F2E o —AFXFTVLATRATNAEHNTE N7 VX ALRIG DBFE

S

2—1 FF

=13

REH & DRISIZBWT, BHDOA I TlE CTAXIENELETEZ—FHT, a-
AT ATITIE, 65 14 TRLIEEIIC, EFBR ORI TWVWD 72D
W L4 N7 v AL 231795 (Scheme 2-1),

RUR N\ it ER i CO;R

T 8, 0

»J'N Nu

R R“’N\_/ N

Scheme 2-1. K#ZFIZH I 54 = VERDOREHE

Al EFRT E ReX AT IUnbB LIz a-AFR VAT AT VL B EE LT
HZET1EHDO NTAFMETa-A I ZATANTEIH, KA CHEfEL T 2
BEHDO NTLXMMEREITTL, NNOTAXFAT I )BT AT )L 2 ICEHfTx 5L
HFFL7- (Scheme 2-2), ZOETIE, a-AFTLZAT /N1 EZHW e N7 IL¥/11E
POGZBR L, BREOFERBESLREAN S 2 A2 B 5202 T 2 720 Ot 217
S TW5,

Rl__CO,R? o R!_ _CO,R? o Rl _CO,R?
NHy -~ - - 3= \ﬂ/ Nu \n/ Nu \I/
HO/ R N - N > N
RO~ N-alkylation Nu®™ N-alkylation Ny “Nu
1 2

Scheme 2-2. a-FF L LI X TILON-7IILF)LIE R
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2—2 a-FFTLT AT IO

Alal, EFHE, HWEETHa-FXF VLT ATINL B, EHCEATES o7 b
AT IMEEMIN DT S Z LT LT, BT, N2 A LR A F )L 3a 2 Mg HAVESS
HFTHLE ReX I AT BT AL RISESHE, a-AF AT AT L5 (BIE 4a &
Dk 4b DIRAEW & L THT- (Scheme 2-3), (B 4a (20U T, X kG A & A AT
AT, X L O TEMEZRE LTz (Figure 2-1),

H,NOH<HCI (1.3 eq.)
Ph. _CO,Me  pyridine (1.1 eq.) Ph__CO.Me Ph___CO,Me
T ST
© 3 MeOH HO™  (E) 4a “OH (2) 4b

minor major
98% (E/Z=1.0/4.6) determined by "H NMR

Scheme 2-3. AUV A ILFEAFILIL a-FAFXF LV LIRXAFILOERK

Figure 2-1. 4a®ORTEPH

ZOFETIH(BE 4a ZWRINGD Z ENTE o722, O FIEIZ K 5(B)
Kda DERERRD Z LI LT, a-FF TV LT AT VDR E (DIRNERIEER S T
BRI T 52 L0, WMREICRERENSDH Z L ZFHL T, (DEDO L EfE R
ELTEDITEN, BERIHRHEIN TV Y, ZhaesBl, (B)IK 4a ORI
ERERFLIZE 2 A, BRIOBIEK 4a OH%E BHRINETERT 52 &N TET-

(Scheme 2-4)

H,NOH-HCI (1.4 eq.)
F’h\n/Cone MeOH / H,0 (2 /1) Ph\n/COZMe

-
v

. N
0 3a ; conc. HCI, seed crystal HO™ (E) 4a

80%
Scheme 2-4. -4 ¥ LT R TILD(EYEDBIRHIE L
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BoNiz a-AF v AT AT LOEIE 4a DKBEIEZEM L, bV ia Bl L4
LD bbbl la G LTz, S HI2, #a KR OB OB OWT b RET %
TH720, REELE LTO T TNV AT YN AT NEEGT 52 U A
le BEOATF ALK 1le bER LTz, KX DFRMETHFEMIBIFITHETL, BELT
WA XU AR L bR S N e o T, Fi2. (DERIZOWTH RO S CifE

{t%Z17->7- (Scheme 2-5),

CO,Me

TsCl (2.0 eq.)
EtsN (2.1 eq.) Ph.__CO,Me
DMAP (0.2 eq.) \n/

DMF T o

88% (E) 1a

TBSOTf (2.0 eq.) Ph._ _CO,Me

Ph\n/

N
HO™  (E) 4a

iPr,NEt (2.1 eq.) \n/
> N
CH,Cl, TBSO~
quant. (E) 1c
Mel (2.0 eq.)
NaH (1.3 eq.) Ph\[]/coz'\"e
DMF g N

MeO”
87% (E) 1e

Scheme 2-5. £ FAX Y ILEDBHIZL D a-FA X LI RTFILEEEEXRDESRK
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2—3 HAH~I 2T ULED NT LIRS 2

B LI a-AF L L ZATV(EERD kI Uik la ZF~ 722 7 A TGS
e, BHOERY NNYZF LT I VBT AT IV 2a B 32%DPEETH LT

(Table 2-1, entry 1), FAALZEYD . (BRD a-A4F v AT 27 /VIFER 1a DA
VIRV LEDKINIZEN THD Z ERHALMNI T, Fo, DEOHELTENE
Mz 5z Tt rEm Esd o & Land, RIZEIZR -7z (entry 2), &
HIZ, A~ 72U b L I U LHEN bR L7 AEREOHEAE Y U A 6FH LT
ATV U LN LD EITOTZN NNV ZTFNVT I )BT AT )L 2a 1348155
o7z (entries 3,4), a1 X/ T ATILD NTILVXIAKICHWSON D HET L
=Y AR XOHSHRIEIC LA RIEERFT L2, 2RO ORISTY B 2a 2155
ZELIETE R o7 (entries 5,6), F7z, AU F U LRIETIIZ AT IVRFB~DK
BN EITLTLE Y Z BRI (entry 7). SUSDOEITIZOWTILTLC T
el L, HE la DK EII TLC IZERN e 2o TeRER OB T & LT, 22
ETOREND, KOBRWEROGONT-AH~ 7 XU L% REH & L TRURSEM
Db aiTH> 2 & & L,

Table 2-1. a-FF VLT XTIV (HAED bV ILIEFEBHRER D RIG

Ph\”/COZMe Organometalic reagents PhYCOZMe
N ~ N
TsO~ 1a R"R R=Et 2a
"Bu 2b
entry Conditions Product Yield (%)

1 EtMgBr (3.0 eq.), THF, -78 °C to rt, overnight 2a 32
2 EtMgBr (3.0 eq.), ZnCl, (0.1 eq.), THF, rt, 2 h 2a 31
3  EtMgBr (6.0 eq.), Cul (3.0 eq.), THF, -78 to -20 °C, overnight 2a 0
4  EtMgBr (3.0 eq.), CeCl; (3.0 eq.), THF, 0 °C, 30 min 2a 0
5 EtAICI, (3.0 eq.), CH;CN, -78 °C to rt, overnight 2a 0
6 Et,Zn (3.0 eq.), THF, rt, overnight 2a 0
7  "BuLi (3.0 eq.), THF, -78 °C, 20 min 2b 0

-78°C DEM P CTRINZAT D & KISOETHEITIEFITELS . BERMOKIETH
H'E 1a 28 3% =417 (Table 2-2, entry 1), -20°C £ TIREZ EIF7-L 2 A, X
JEPERIE T5% & KiEiZm B L7z (entry 2), S B2, KSR & REH 2% L. 0°C
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T 15 G AT 9 2 & TR 90% & W 9 FEFNIC BAF 7o il 3035 5 7= (entry 3) o
HMPA X° TMEDA O X 5 7258\ W ELEE &2 FFOWRINAI 2 AN D Z & C A~ 7 v v
LDOFUSEDNF LT DO TIERWINE B X TN, KIISITEITT 5 H ODORERTOCK
T 5% L7 ->7- (entries4,5), £7-. Y AF /L= —F )L 4-MTHP, ¥/ o R
Z o MV EOEBETH OSIZRAHCHEIT L7272 (entries 6-9) . fx & BV HER
GBIV entry 3 DR E KL THZ LI LT,

Table 2-2. B#< T R LIZE BAN-ZIILXILIERIEDREILE

Ph\ﬂ/COZMe EtMgBr (2.5 eq.) PhYCOZMe
TsO/N G Solvents, Temp., Time Et/N\Et 2
entry Solvents Temp. (°C) Time (min.) Yield (%)
14 THF -78 overnight <22de
oa THF -20 30 75
3 THF 0 15 90
4b THF 0 15 68
5¢ THF 0 15 58
6 DME 0 15 74
7 4-MTHP 0 15 75
8 CH,Cl, 0 15 74
9 toluene 0 15 81
@ 3.0 Equiv. of EtMgBr was used. b'5.0 Equiv. of HMPA was added.

€ 5.0 Equiv. of TMEDA was added.

9 Obtained as inseparable mixture with unknown compounds.

€ 3% of 1a was recovered.

WIT A2 DO ERMEKER L EOBEHELIT OV THRET 41T - 72 (Table 2-3),
a-FF AT AT IV(EED kbR 1a D HIZ NN =F LT S )R AT )V
2a NEIFRINETEONTZN, DR 1e »OIXEYNELELNR»oT-, Tz,
N AR EXHEE O R 5 2 U U BE 1e,d 0 A T UbfK 1ef b [RAR ORI Z 7R~ L |
(BE 1c,e 2> HIXEHMN BAFRINETHLIL, DR 1LE1OIXEIMREL<E LN
RNEWIFER E IR0 T,
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Table 2-3. ¥ EMH L EREICLIRIE~ADFE

Ph\n/COZMe Ph\n/COZMe EtMgBr (2.5 eq.) Ph\(COZMe
or >

RO (B N~or () THF.0°C,15min et et

1a,c,e 1b,d,f 2a
entry 1 R E/Z Yield (%)

1 1a Ts E 90

2 1b Ts 4 0
R e ™ e 88

4 1d TBS 4 0
5 e Me  E 80

6 1f Me 4 0

WIZ, A~ 7220 AORISHEIZEET 251217 -7 (Table 2-4), kALK
la Z W26, BEHEEOT VX LVETHD X FALES m~ T VEEZHT 5
A~ 7 32T A%, BOICRTHIO NNUTOVXLT 2 BT AT )L 2,d &5
27z (entries 1,2), WIE7T /LF /VEHLDE AIZHDOWT, Kt SRNEmmEmWA Y 7'a B LA
TIXHAY 28 DGO/ o7228 (entry 3), A Y 7 FNIESA VA F VT RATF
IR TE A X7 (entries 4,5), S b2, RMafifEEa2 635 4T -1-4 b
ETHUNMTIRIFICET L2 (entry 6) . — X727 /L F VAL L IIBOSHED B2 %
RUVNVETIERORN RN TN o7 (entry 7)., Fi2, 7= VR HT LA~/
AT LERWTZRIE TIERWEER DG b7 > 7 (entry 8), ¥ U LBk 1c iz
WTHMETEIT o T2/, b oUbik 1a & RERIC, B, il 4-~X2 7 -1-
ANVEERR DNV THRIET D NNOTAXLT I e 2TV 2,d,f4 2155 2 &
MNTZ 7= (entries 9-14),

25



Table 2-4. a-FAF S LIRTILD (HKREEEBEHI TRV ILIZLDRIG

Ph\n/cone R3-MgX? (3.0 eq.) Ph___CO;Me
RO/N 1a, ¢ THF, 0 °C, 15 min. R3/N\R3 2cj
entry R R3 Products  Yield (%)

1 Ts n-Pentyl 2c 95

2 Ts n-Hexyl 2d 84

3 Ts i-Pr 2e 0

4 Ts i-Bu 2f 80

5 Ts i-Pentyl 2g 89

6 Ts 4-Penten-1-yl 2h 88

7 Ts Bn 2i 75
_____ 8 S P Ao

9 TBS n-Pentyl 2c 87

10 TBS n-Hexyl 2d 90

11 TBS i-Bu 2f 89

12 TBS i-Pentyl 2q 94

13 TBS 4-Penten-1-yl 2h 85

14 TBS Bn 2i 73

@ X = Br except for entry 7 and 14 (X = Cl).

Fo, WEHOBERAMEIZOW TS 72D, XV A afiDOBFEEE ZNETOT =
SN ATFVIRICE S 2 7 E 1gh IOV TORET 21T -7 (Table 2-5), =
DOETTIE, A~ 7 27 L08R E LTEIK 2 LI K DRI OEITHRRE SN
Ted, THETERBRIC N7 X AR ETT 5 2 & DR T, 2k—o 23 BAF72UY
KT SN (entries 1-10), F7-. 7 = =LA L7 1i-1 (entries 11-14) =
AFNVEZAT IR Z TR VNV AT )V E LTz Im,n (entry 15,16) (ZxF3 5 s
HRRET L7, [ARRIC BEFRIEE T NN T VXL T R ) B AT )L 2p—r D3 B
7

26



Table 2-5. B a-FF LV LIRTILD (HREFHT IR ILIZK B RIG

R1\ﬂ/C02R2 R3-MgX? (3.0 eq.) RH/COZRZ
RO/N 1g-h THF, 0 °C, 15 min. R3/N\R3 oker
entry Compounds = R2 R R3 Products Yield (%)
1 19 Me Me Ts n-Hexyl 2k 84
2 1g Me Me Ts i-Bu 2 74
3 19 Me Me Ts i-Pentyl 2m 86
4 1g Me Me Ts 4-Penten-1-yl 2n 82
5 19 Me Me Ts Bn 20 62
6 1h Me Me TBS n-Hexyl 2k 84
7 1h Me Me TBS i-Bu 2| 81
8 1h Me Me TBS i-Pentyl 2m 82
9 1h Me Me TBS 4-Penten-1-yl 2n 60
10 1h Me Me TBS Bn 20 60
11 1i  4-MeOCgH, Me Ts n-Hexyl 2p 72
12 1j 4-MeOCgH, Me TBS n-Hexyl 2p 76
13 1k 4-BrCgH, Me Ts n-Hexyl 2q 86
14 11 4-BrCgH, Me TBS n-Hexyl 2q 88
15 1m Ph Bn Ts n-Hexyl 2r 76
16 1n Ph Bn TBS n-Hexyl 2r 73

@ X = Br except for entry 5 and 10 (X = Cl).

EBRORERN G, HEE SN D USRS ZRIZ R L7- (Scheme 2-6), a-F4 ¥ AT
AT IVIHBEDOZMENIEZ L > TRISOETICREREENRONTZZ LN, a-F
XL AT AT NLDEEE A~ 7R3 7 L Dx L— SR Ba,b A3 Z ORGSO FE LR
EFEZT-59, X L— A Bab D, LAMIN-BEEC L > TA 2 /) ATV TITE
BENTLE AT bI) 1EAR IRV U LERIETHZETNNTTAILT
BT AT 2B LNTEETRL TS, —J, (DERTILZ OSEEREAN TE 20
720, BUSHEIT Loz EZ2BND,
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2—4 =T )T7—MMZXBRIEORE

INFETORENS, MEEEZH L7 a-FF 2 L 27 L O(ER 1 D5 i fisia i
REFHFEMICEN THLZ EDRHLNNI T, F 2 TEEIL. ZORISDREE
Karr ) T— b ~EETFTHZET, A )T ATLVERT, a7 2/ R =ik

B8 BNELNDLDTII RV EE 27~ (Scheme 2-7),
o] 0

Scheme 2-7. T/ 5— kB a-FF L LI RXATILORIGEE

NNZTNVXRNLT I BT ATVOERICEH TH T a-AF v A 2T V(BIE
DK lalcK L. T b7 =2 VbR LTEE ) T — N RIS SR E 2 A,
L TV TV UHRITHEITE T, O 7 VS ABICHEE Y CRASERAL SO 23T L
L THEND B-T I E= VR bAEY 9 S5 7- (Scheme 2-8).

0
KHMDS /ﬂ\ (1.0 eq.) LN

' 7 @)
Ph

Ph\n/COZMe (2.0 eq')H3C Ph

TsO/N(E)1a THF, -78 °C, 1 h
(1.2 eq.)

\\<imwmmn

Scheme 2-8. T/ 5 — hZk B RIED&ET

SO OTIXMEEIH LT NT VX ALEHEIT SE A7, 4% ADREMN
KIS LIZS WEEZ BID . AL RS AR LI U750 D o -4 F o AT 27 LK
HER10ZANTRISETT) 2L, LinL, ZOEETH NTVF /AL
ITUT %55 2 LIZT&E o 7=, KHMDS = LHMDS % AW =#afcid ¢

TV AL ELT L726E% 11 235 540 (Table 2-6, entries 1,2) . ${OAF7E T Tl
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C-T7 Xt NT X AL HEITE T, HEERIREY NGO N RRE o7z
(entries 3,4)
Table 2-6. IR a-FAF L LI R TILFERET /) S— FORE

N 5o

0
oo base (2.0 eq.) )J\ (1.0 eq.)
Additve  H.c” “ph O ©
. o 3 > @)

707 10 THF, -78°C, 1h TSO—NH
(1.2eq.) 11 Ph
entry base Additive (eq.) Yield (%)
1 KHMDS - 4
2 LHMDS - 24
3 LHMDS Cul (0.5 €eq.)
4 LHMDS Cul (1.0 eq.)
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2—5 /&

B~ TR T D EDIRICBWT, a-AF VAT AT LOEERIT 2 ED N7 v
XIEERT NN TIVXANT I ) BEAT VIERI N, ZORIGIZENT, «
X VAT AT NADRIZE ST KIS Lo T, REAITH L FH~ 7 %27 A
X, BT D -~ F U VIEERSITI D A LTV T EEA AR 40T -1
AN EEFT D LOPENTEREZ R LT, £, A% AKEBE EOERERLIT
BAREIME, 5D EHE L Tho THREIT R, XV LAD IR AT LD
B A EH LTG5 Tho Th, MISIXERFIZHEIT Lz,

—F. =/ T7— MIEXBIRTIE, N7 L OZFIUSEE D A idaEis ¢

X o,
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2 - 6 %"%ﬁ];\

EBRITHWZ3EIT, Sigma-Aldrich, Foye#liZE, #r({bpk, BRILFE, T 74
TAY OEGEMH LTz, 8AKEE (THF, Y=FLro—7)b, YZuanAX bk
) iE, BEIEFENOIALZ DL Lz, 4-MTHP 1Z7 7 Uik s
HOTHY, ZZIUEHOEZRSETCWEEE 2, £z, TsClig~FH% 2 TH
ftin, HMPA [ ZBEAE TR L2 b2 ZNENEA L, A~ 7 227 AIZD
WT, DEtMgBr & BnMgCl X THF KD & OZfEH L7223, tofFl~ 7 xo v
DIV EZTFNE—TIVRIEO L D&M L7z, 2)EtMgBr, n-HexylMgBr, BnMgCl
IEHIRSIL TV DA L7eh, oA~ 72> 7 MIEALT VX AL LT
b OEEH LTz,

TH RIS A ~27 hL (H NMR), BC ZREK I A7 hLv (13C NMR) 1%
JEOL JNM-ECP500 (= & » il L7 (\H NMR: 500 MHz, 13C NMR: 126 MHz), {k
%7 MEIZZ v a kL AR E—2 ((H NMR: § 7.26, 13C NMR: § 77.00), 7 k7
AF N7 (HNMR:§0), E7 & h(3C NMR: § 206.00) % PHEMERE & L TRk
L7z NMR A7 "B D0 v 7V > 7%, s (singlet), d (doublet), t (triplet), g
(quartet), br (broad peak), m (complex multiplet) ® X 9 IZHEEE L7z, IR A~
7 kv (IR) 1% JASCO FT/IR-4200 12 X » CTHIE L7z, @silE v o S
EREEIC IV EE Lz, EESPTE JEOL JMS-700 M Staion [EI, CI, FAB and ESI]
(LD RE Uiz, X B S AT I Rigaku R-AXIS RAPID/S A/ A—V 77 L —
I B A B B X SIS AE S 2 W CHE L7, SUSBBNIEE 7 v~ 7T 7 ¢
(MERCK TLC Silicagel 60 Fos4) & VN TiTo70, #HEZ v~ 7T 7 0 O R
ELTE, VRV TTF oy ) — VK, =& R ORI 7 % 7 — VIR,
T = AT T e ROFFBINIEI = 5% ) —mRER\WN e, 77 v vahhThrax b7

7 7 4 —IZ1Z MERCK Silica gel 60 Z v 7z,

A 10 DEFEHOWTIL, BEDOE VO FELE AT L -,

Methyl 2-(4-methoxyphenyl)-2-oxoacetate 3c

MeO
(0]

OMe
O

Dimethyl oxalate (500 mg, 4.23 mmol) ® THF &% (6.0 mL) |Z(4-Methoxyphenyl)
magnesium bromide (1.0 M THF &%, 4.45 mL, 4.45 mmol, which was prepared
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from 4-bromoanisol) Z-78C Ty F L. D F F 1 R L7z, RISTAIR 2 =ik
BRLT 30 ik Lictz, 1 BUE DR ThOLZ I T, REEKFET MY 7 LK T
FRI L7z, Z20%., BT /U CHitt, K THREZITV., AEEZE~ 712> 7 A
THME ST, &R, VATV T LIa~ N7 T 74— (BT vi~FH%
= 1/20 to 1/10) 247\, A A D Methyl 2-(4-methoxyphenyl)-2-oxoacetate 3¢ (419
mg, 51%) #=1%7-,

Colorless oil; Rr= 0.37 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2956,
1738, 1675, 1599, 1268, 1213, 1163 cm'}; '"H NMR (500 MHz, CDCls) § 8.01 (d, 2H, J
= 9.0 Hz), 6.97 (d, 2H, J= 9.0 Hz), 3.96 (s, 3H), 3.89 (s, 3H); 3C NMR (125 MHz,
CDCls) § 184.4, 165.0, 164.3, 132.6, 125.3, 114.2, 55.6, 52.6; LRMS (EI) m/z 194
(20%, M*), 135 (100), 107 (37), 92 (91); HRMS (ED) caled for 194.0579 (M*), found
194.0578.

Methyl 2-(4-bromophenyl)-2-oxoacetate 3d

Br
O

OMe
O
Dimethyl oxalate (2.00 g, 16.9 mmol) @ THF %% (33 mL) (Z(4-Bromophenyl)
magnesium bromide (1.0 M THF &%, 18 mL, 18 mmol, which was prepared from
1,4-Dibromobenzene) %#-78C T FL., O EFE 1 FrIEEE L7z, ISR Z =R
IR LT 30 ¥R Loz, 1 HLEDERE TG Z 1L T, IREEAKFET U T LKEEHK
THR L7z, Z0%, Big—F /LTIt KTHEEZITV. ARELZHEB~ 71D
AT ST, B, YUV ITNI T hra~x N7 T 74— (i F VI~FH
> = 1/50 to 1/20) Z1T\ ., HARHEKRD Methyl 2-(4-bromophenyl)-2-oxoacetate 3d
(1.98 g, 48%) % 1537=,
White crystal; Re= 0.53 (hexane/ethyl acetate = 4/1); m.p. = 56.1-57.5 °C; IR (NaCl,
neat) vmax = 2958, 1730, 1691, 1585, 1207, 1170, 1001 cm'; 'H NMR (500 MHz,
CDCly) § 7.92 (dd, 2H, J= 8.5, 1.5 Hz), 7.67 (dd, 2H, J= 8.5, 1.5 Hz); 13C NMR (125
MHz, CDCls) § 184.7, 163.4, 132.3, 131.5, 131.2, 130.6, 53.0; LRMS (E) m/z 244
(M, 81Br, 6%), 242 (M*, ™Br, 6), 185 (98), 183 (100), 157 (45), 155 (45); HRMS (EI)
caled for 241.9579 (M*, "Br), found 241.9580.

Benzyl 2-oxo0-2-phenylacetate 3e
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O

Ph
%OBn

o)
2-0xo0-2-phenylacetic acid (1.09 g, 7.26 mmol) & DMAP (237 mg, 1.94 mmol)
DY A X R (24 mL) 12 Phenylmethanol (500 pL, 4.84 mmol) & DIC (2.20
mL, 14.5 mmol) % 0°CC{i§i F L72%. ISR E=ERIZE L T—BEPE L7, KX
JGED DIC Z{HE T D1 DICHRE =% ) — /L& F LT BT 30 ik L=, 1
HEDWERE TG E LD T, REEKFET MU 7 LKEK CHR L, £0%k, Y718

0 AL T K TG ZITV, AE AR~ 7R U LTS o, &#%IZ,
ORI NI T A ua~ NI T T 40— (BT FVI~F Y = 1/200 to 1/150 to
1/100) #17\, EHEAHRIKD Benzyl 2-oxo-2-phenylacetate 3e (1.08 g, 93%) %15
77

Light yellow oil; Rs= 0.44 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) vmax = 3065,
3033, 1737, 1687, 1196, 1173 cm'}; 'H NMR (500 MHz, CDCls) § 7.96 (dd, 2H, J=
8.5, 2.0 Hz), 7.64 (tt, 1H, J=17.5, 2.0 Hz), 7.35-7.50 (m, 7H), 5.41 (s, 2H); 13C NMR
(125 MHz, CDCls) § 186.0, 163.6, 134.9, 134.5, 132.4, 130.0, 128.9, 128.8, 128.7,
128.6, 67.7; HRMS (CI) calcd for C1sH1303 [M+H]* 241.0865, found 241.0866.

a-FF v AT 2T I B)KDEIRIIE RO FEATFIE

a7 FE=ATA (1.0 eq) © MeOH ¥ (2.0 M) (= H.NOH-HCI (1.4 eq.)
DOKERE (6.4 M) 2T F L. 50°CICHIE LT 3 BRI L=, # D%, conc. HCI (5.0
eq) EEETH F LTI ERIT -, 8 Bk, FfE L Cad% s hm27 (B
IKa DR, bR LRET o, BUCRBIRE 238 L, 7Ritis MeOH/A (211) ¥
WCHE -, WA F O S E, BEIC, YU BPANT DI n~ 1S TT
4 — (HEB=F VI~FY ) ZT0, a-dF LT AT UBEEST,

Methyl (£)-2-(hydroxyimino)-2-phenylacetate 4a?

Purified by recrystallization with elusion (hexane/ethyl acetate = 4/1)

White crystal; Rr= 0.32 (hexanel/ethyl acetate = 2/1); m.p. = 149.1-149.7 °C; IR
(NaCl, neat) vmax = 3233, 1737, 1204, 1013 cm'}; tH NMR (500 MHz, CDCls) § 9.09
(br, 1H, OH), 7.45-7.51 (m, 5H), 3.89 (s, 3H); 13C NMR (125 MHz, CDCls) § 163.7,

34



149.1, 129.9, 129.2, 128.3, 128.0, 53.0; LRMS (ED m/z179 (51%, M*), 120 (52), 119
(88), 103 (83), 77 (100); HRMS (ED) caled for CoHoNOs (M*) 179.0582, found
179.0581. Properties of single crystal for X-ray crystallography; R1 = 0.0404, wR2 =
0.1250, recrystalyzed with elusion (hexane/ethyl acetate) at 60 °C to rt.

Figure 2-2. 4alDORTEPX

Methyl (£)-2-(hydroxyimino)propanoate 4c

Purified by recrystallization with elusion (hexane/ethyl acetate = 3/1)

White crystal; Re= 0.30 (hexane/ethyl acetate = 2/1); m.p. = 73.1-73.8 °C; IR (NaCl,
neat) vmax = 3218, 2960, 1735, 1446, 1194, 1154, 1028, 994 cm'; 'H NMR (500 MHz,
CDCls) § 10.11 (br-s, 1H), 3.85 (s, 3H), 2.10 (s, 3H); 13C NMR (125 MHz, CDCls) §
164.1, 149.2, 52.7, 10.5; LRMS (ED) m/z 117 (M*, 4%), 87 (13), 85 (70), 83 (100);
HRMS (ED) calcd for CaH7NOs (M*) 117.0426, found 117.0427.

Methyl (£)-2-(hydroxyimino)-2-(4-methoxyphenyl)acetate 4d

MeO
(0]

OMe

HO/N

Purified by recrystallization with elusion (hexane/ethyl acetate = 20/1 to 10/1 to
5/1)

White crystal; Rr= 0.22 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) vmax = 3201,
1736, 1608, 1518, 1003 cm'}; 'H NMR (500 MHz, CDCls) § 9.93 (br-s, 1H, OH), 7.55
(d, 2H, J=8.5 Hz), 6.97 (d, 2H, J= 8.5 Hz), 3.88 (s, 3H), 3.85 (s, 3H); 13C NMR (125
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MHz, CDCIs) § 164.1, 160.6, 148.7, 131.2, 120.4, 113.4, 55.3, 53.0; LRMS (EI) m/z
209 (100%, M*), 149 (78), 133 (78); HRMS (ED) calcd for C1o0H1NO4 (M*) 209.0688,
found 209.0689.

Methyl (£)-2-(4-bromophenyl)-2-(hydroxyimino)acetate 4e

Br-
O

OMe

HO/N

Purified by recrystallization with elusion (hexane/ethyl acetate = 50/1 to 20/1 to
10/1)

White crystal; Rr= 0.31 (hexane/ethyl acetate = 2/1); m.p. = 169.5-170.6 °C; IR
(NaCl, neat) vmax = 3228, 1735, 1440, 1206, 1026, 1008 cm'’; 'H NMR (500 MHz,
CDCls) 6§ 9.87 (s, 1H), 7.59 (d, 2H, J/= 8.5 Hz), 7.39 (d, 2H, J = 8.5 Hz), 3.88 (s, 3H);
13C NMR (125 MHz, CDCls) § 163.4, 148.5, 131.3, 130.9, 127.1, 124.4, 53.1; LRMS
(ED mlz 259 (47%, M* of 87Br), 257 (49%, M* of ™Br), 199 (87), 197 (100), 102 (82);
HRMS (ED caled for CoHs"BrNOs (M*) 256.9688, found 256.9689.

Benzyl (£)-2-(hydroxyimino)-2-phenylacetate 4f

Purified by recrystallization with elusion (hexane/ethyl acetate = 4/1)

White crystal; Rr= 0.49 (hexane/ethyl acetate = 2/1); m.p. = 132.8-133.8 °C; IR
(NaCl, neat) vmax = 3225, 1721, 1016 cm'; 'H NMR (500 MHz, CDCls) § 9.61 (s, 1H),
7.49 (m, 2H), 7.44 (m, 3H), 7.35 (m, 5H), 5.31 (s, 2H); 3C NMR (125 MHz, CDCls) §
163.2, 149.6, 135.0, 129.8, 129.3, 128.6, 128.5, 128.4, 128.0, 67.7; HRMS (CI) calcd
for C15H1sNOs [M+H]* 256.0974, found 256.0973.

Methyl (2)-2-(hydroxyimino)-2-phenylacetate 4b

O

Ph
oo

N
~OH
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Methyl 2-oxo-2-phenylacetate 3a (100 mg, 609 umol) & H:2NOH -+ HC1 (55 mg, 792
pmol) ® MeOH &% (1.2 mL) |Z Pyridine (54 pL, 670 umol) # 0°C T F L., =
B C—MBefEE Uiz, W2 JUESRIChRE LItk B2 =T VIZEN L, K
FAFNRIEK THER L CHBE A~ 7 * v U LTS Yo, 20k, VA7
BT LI a~v NTT 74— (BT T V~F 2 =1/25to 1/10 to 1/5 to 1/2) Z4T\>,
H i dh O Methyl (2)-2-(hydroxyimino)-2-phenylacetate 4b (91 mg, 83%) & Hf%
#itih o Methyl (£)-2-(hydroxyimino)-2-phenylacetate 4a (18 mg, 16%) % %37-,
White crystal; Rr= 0.52 (hexane/ethyl acetate = 2/1); m.p. = 80.6-81.3 °C; IR (NaCl,
neat) vmax = 3308, 1718, 1706, 1334, 1312, 1239 cm'’; 'H NMR (500 MHz, CDCls) §
8.97 (s, 1H), 7.57 (m, 2H), 7.38-7.46 (m, 3H), 3.98 (s, 3H); 13C NMR (125 MHz,
CDCls) § 164.0, 151.7, 130.6, 130.0, 128.8, 126.4, 52.6; LRMS (EI) m/z179 (63%,
M), 120 (55), 119 (74), 103 (70), 77 (100); HRMS (ED caled for CoHsNOs (M*)
179.0582, found 179.0585.

a-FFXILAZATILD b IALDFEARTFIE

a-AF T LT AT/ (1 equiv.) & DMAP (0.2 equiv.) @ DMF &g (0.1 M) (2
TsCl (2 equiv.) & EtsN (2.1 equiv.) % 0°CTHIZ., 4 KFEEEE L 7=, RGO TsCl
ZWHET D720 MeOH % F L., &5HI2 1 R Lz, MOSEIRICKZR T LT
Oz k7o, W= /L CHith, K THREFZITV., ARELZ B~ 7 %2 U AT
R ST, FO%, B AR T VATV IR TITV, a- A AT AT L
D ;AR E AT,

Methyl (£)-2-phenyl-2-((tosyloxy)imino)acetate 1a
0]

Ph
%OMG

N
TsO~

Purified by recrystallization with elusion (hexane/ethyl acetate = 1/1)

88%; white crystal; Rr= 0.47 (hexane/ethyl acetate = 2/1); m.p. = 143.8-144.4 °C; IR
(NaCl, neat) Vmax = 1737, 1384, 1191, 1177 cm'; 'H NMR (500 MHz, CDCls) § 7.87
(d, 2H, J=17.5 Hz), 7.39-7.47 (m, 5H), 7.34 (d, 2H, J= 7.5 Hz), 3.85 (s, 3H), 2.44 (s,
3H); 13C NMR (125 MHz, CDCls) § 162.5, 156.2, 145.7, 131.7, 131.2, 129.8, 129.2,
129.1, 128.4, 127.0, 53.5, 21.8; HRMS (ESD caled for CisHi1sNOsSNa [M+Nal*
356.0569, found 356.0572. Properties of single crystal for X-ray crystallography; R1
= 0.0373, wR2 = 0.1060, recrystalyzed with elusion (hexane/ethyl acetate) at 60 °C
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to rt.

o Qu

[

Figure 2-3. 1a®OORTEPH

Methyl (2)-2-phenyl-2-((tosyloxy)imino)acetate 1b

Purified by silica-gel column chromatography (hexane/ethyl acetate = 2/1)

93%; white crystal; Rr= 0.50 (hexane/ethyl acetate = 2/1); m.p.= 68.3—69.2 °C; IR
(NaCl, neat) vmax = 1747, 1382, 1229, 1195 cm'; 'H NMR (500 MHz, CDCIs) § 7.91
(d, 2H, J= 8.5 Hz), 7.53 (dd, 2H, J= 8.5, 1.5 Hz), 7.49 (dt, 1H, J= 8.5, 1.5 Hz), 7.39
(dd, 2H, J=8.5, 8.5 Hz), 7.36 (d, 2H, J= 8.5 Hz), 3.98 (s, 3H), 2.44 (s, 3H); 13C NMR
(125 MHz, CDCIs) 6 161.4, 157.7, 145.5, 132.3, 131.9, 129.7, 129.0, 127.8, 127.3,
53.1, 21.7; LRMS (EI) m/z 333 (4%, M*), 162 (5), 155 (100), 103 (57), 91 (98); HRMS
(ED) caled for C16H1sNO5S (M*) 833.0671, found 333.0671.

Methyl (£)-2-((tosyloxy)imino)propanoate 1g
O

Me
%OMB

N
TsO~

Purified by silica-gel column chromatography (hexane/ethyl acetate = 4/1 to 2/1)

92%; white crystal; Rr= 0.36 (hexane/ethyl acetate = 2/1); m.p. = 55.4-56.3 °C; IR
(NaCl, neat) vmax = 1737, 1381, 1195, 1180, 804 cm'; 'H NMR (500 MHz, CDCls) §
7.90 (d, 2H, J= 8.5 Hz), 7.36 (d, 2H, J= 8.5 Hz), 3.83 (s, 3H), 2.45 (s, 3H), 2.16 (s,
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3H); 13C NMR (125 MHz, CDCls) § 162.6, 156.7, 145.7, 131.8, 129.8, 129.1, 53.3,
21.7, 12.9; LRMS (EI) m/z271 (M*, 3%), 240 (8), 207 (18), 155 (99), 91 (100); HRMS
(ED caled for C11H13NOsS (M*) 271.0514, found 271.0515.

Methyl (£)-2-(4-methoxyphenyl)-2-((tosyloxy)imino)acetate 1i

MeO
(0]

OMe

N
TsO~

Purified by recrystallization with elusion (hexane/ethyl acetate = 2/1)

81%, white solid; Rr= 0.37 (hexane/ethyl acetate = 2/1); m.p. = 95.0-95.9 °C; IR
(NaCl, neat) vmax = 2954, 1741, 164, 1510, 1379, 1194, 1177 cm';; 'H NMR (500
MHz, CDCls) § 7.90 (d, 2H, J= 8.0 Hz), 7.51 (d, 2H, J= 8.0 Hz), 7.36 (d, 2H, J= 8.0
Hz), 6.93 (d, 2H, /= 8.0 Hz), 3.88 (s, 3H), 3.85 (s, 3H), 2.46 (s, 3H); 13C NMR (125
MHz, CDCls) § 163.0, 161.8, 155.5, 145.6, 131.80, 131.77, 129.7, 129.1, 119.0, 113.8,
55.4, 53.4, 21.7; LRMS (EI) m/z 363 (30%, M*), 215 (56), 134 (100), 91 (49); HRMS
(ED) caled for C17H17NO6S (M*) 863.0777, found 363.0779.

Methyl (£)-2-(4-bromophenyl)-2-((tosyloxy)imino)acetate 1k

Br-
o

OMe

N
TsO~

Purified by recrystallization with elusion (hexane/ethyl acetate = 1/1)

37%; white crystal; Rr= 0.32 (hexane/ethyl acetate = 4/1); m.p. = 135.2-136.2 °C; IR
(NaCl, neat) vmax = 1737, 1386, 1192, 1179 cm'’; 'H NMR (500 MHz, CDCIs) § 7.89
(d, 2H, J= 8.5 Hz), 7.58 (d, 2H, J= 8.5 Hz), 7.37 (d, 2H, J/= 8.5 Hz), 7.31 (d, 2H, J=
8.5 Hz), 3.88 (s, 3H), 2.47 (s, 3H); 13C NMR (125 MHz, CDCls) § 162.2, 155.1, 145.9,
131.7, 131.5, 130.8, 129.8, 129.1, 125.9, 125.8, 53.6, 21.8; LRMS (EI) m/z 414 (1%,
M* of 8Br), 412 (1%, M* of ™Br), 155 (100), 91 (65); HRMS (EI) calcd for
C16H14™BrNOsS (M*) 410.9776, found 410.9777.

Benzyl (£)-2-phenyl-2-((tosyloxy)imino)acetate 1m
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O

Ph
%OBn

N
TsO~

Purified by silica-gel column chromatography (hexane/ethyl acetate = 3/1)

81%; white crystal; R/= 0.61 (hexane/ethyl acetate = 2/1); m.p. = 124.7-125.5 °C; IR
(NaCl, neat) vmax = 3090, 3063, 3036, 2958, 1738, 1382, 1195, 1180 cm'}; 'H NMR
(500 MHz, CDCls) 6 7.87 (d, 2H, J= 7.5 Hz), 7.35-7.49 (m, 9H), 7.29 (d, 2H, J=17.5
Hz), 5.30 (s, 2H), 2.45 (s, 3H); 13C NMR (125 MHz, CDCls) § 161.9, 155.8, 145.7,
134.7,131.6, 131.2, 129.7, 129.32, 129.29, 128.6, 128.3, 128.2, 126.9, 68.1, 21.8;
LRMS (EI) m/z409 (0.8%, M*), 155 (40), 91 (100); HRMS (EI) calcd for C22H19NO5S
(M*) 409.0984, found 409.0981.

a-FF VAT ATND Y Y LD IEARTIE

a-AF LT AT )L (1equiv.) & ProaNEt (2 equiv.) E DY 7 mnm A % AR (0.1
M)) 2 TBSOTf (2 equiv.) % 0°CTHIZ, 3 Wefiiisk L7z, RUGHIK A FElg—=F /LT
AR, K EFFBEAKTHRG LTV, ARELHE~ 72 7 LA THRIE, 20
B, VBTN T L~ NTTT 40— (HEBRZFVI~TY ) 2TV, a-FF
LT AT VD) MR E 17,

Methyl (£)-2-(((tert-butyldimethylsilyl)oxy)imino)-2-phenylacetate 1¢
O

Ph
\H/U\OMe

N
TBSO~

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to 50/1
to 25/1)

Quant.; colorless oil; Rr= 0.28 (hexane/ethyl acetate = 20/1); IR (NaCl, neat) vmax =
2954, 2930, 2858, 1731, 1253, 1210, 1057, 982 cm’}; 1H NMR (500 MHz, CDCls) &
7.47 (m, 2H), 7.40 (m, 3H), 3.87 (s, 3H), 0.89 (s, 9H), 0.23 (s, 6H); 3C NMR (125
MHz, CDCls) § 164.7, 153.6, 129.5, 129.4, 129.3, 127.7, 52.7, 25.8, 18.0, -5.3; LRMS
(ED m/z 293 (M*, 2%), 279 (9), 236 (100), 208 (78) 149 (46), 89 (95); HRMS (EI)
caled for Ci15H23NO3Si (M*) 293.1447, found 293.1445.

Methyl (2)-2-(((tert-butyldimethylsilyl)oxy)imino)-2-phenylacetate 1d
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O

Ph
oo

N
~OTBS

Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 25/1)
89%; colorless oil; Rr= 0.72 (hexane/ethyl acetate = 4/1); IR (NaCl, neat ) Vmax =
2954, 2858, 1746, 1223, 957 cm'}; TH NMR (500 MHz, CDCls) § 7.58 (dd, 2H, J= 8.0,
2.0 Hz), 7.36-7.42 (m, 3H), 3.92 (s, 3H), 0.96 (s, 9H), 0.24 (s, 6H); *C NMR (125
MHz, CDCls) § 164.5, 155.4, 130.3 (two peaks), 128.7, 126.2, 52.0, 25.8, 18.1, -5.4;
13C NMR (125 MHz, acetone-d6) § 164.5, 156.5, 131.3, 130.9, 129.6, 126.7, 52.2,
25.9, 18.4, -5.5:HRMS (CI) caled for CisH24NOsSi [M+H]* 294.1525, found
294.1525.

Methyl (£)-2-(((tert-butyldimethylsilyl)oxy)imino)propanoate 1h
O

Me
\H)kOMe

N
TBSO™

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1)

73%; colorless oil; Rr= 0.68 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) Vmax =
2955, 2932, 2859, 1731, 1150 cm'}; 'H NMR (500 MHz, CDCls) § 3.83 (s, 3H), 2.08 (s,
3H), 0.95 (s, 9H), 0.23 (s, 6H); 13C NMR (125 MHz, CDCls) § 164.9, 153.8, 52.5, 25.9,
18.0, 11.3, -5.3; HRMS (CI) calcd for C10H22NOsSi [M+H]*, found 232.1373.

Methyl (£)-2-(((tert-butyldimethylsilyl)oxy)imino)-2-(4-methoxyphenylacetate 1j

MeO
(0]

OMe

TBSO”
Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 25/1)
95%; colorless oil; Rr= 0.58 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) Vmax =
2954, 2931, 2858, 1731, 1608, 1509 cm'}; 'H NMR (500 MHz, CDCls) § 7.54 (d, 2H,
J=9.0 Hz), 6.91 (d, 2H, J= 9.0 Hz), 3.87 (s, 3H), 3.83 (s, 3H), 0.92 (s, 9H), 0.24 (s,
6H); 13C NMR (125 MHz, CDCls) § 165.1, 160.2, 152.9, 131.3, 121.6, 113.1, 55.2,
52.7, 25.9, 18.0, -5.3; LRMS (EI) m/z323 (0.3%, M*), 266 (47), 89 (100) ; HRMS (EI)
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caled for C16H25NO4Si (M*) 323.1553, found 323.1550.

Methyl (£)-2-(4-bromophenyl)-2-(((tert-butyldimethylsilyl)oxy)imino)acetate 11

Br-
o

OMe

8S0"

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
100/1)

77%; colorless oil; Rr= 0.63 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) Vmax =
2953, 2927, 2857, 1730, 1209 cm’}; TH NMR (500 MHz, CDCls) § 7.53 (d, 2H, /= 8.5
Hz), 7.35 (d, 2H, J= 8.5 Hz), 3.87 (s, 3H), 0.89 (s, 9H), 0.23 (s, 6H); 1*C NMR (125
MHz, CDCls) § 164.3, 152.5, 131.05, 130.96, 128.3, 123.7, 52.8, 25.8, 18.0, -5.3;
HRMS (CI) caled for C15H2sBrNOsSi [M+H]* 272.0631, found 372.0635.

Benzyl (£)-2-(((tert-butyldimethylsilyl)oxy)imino)-2-phenylacetate 1n
(0]

Ph
%OBn

N
TBSO~

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
100/1)

81%; colorless oil; Rr= 0.69 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax =
2954, 2929, 2857, 1727, 1197 cm’}; 'H NMR (500 MHz, CDCls) § 7.49 (m, 2H), 7.30—
7.40 (m, 8H), 5.33 (s, 2H), 0.90 (s, 9H), 0.23 (s, 6H); 13C NMR (125 MHz, CDCls) §
164.1, 153.3, 135.7, 129.41, 129.36, 128.5, 128.1, 127.8, 127.7, 67.0, 25.8, 18.1, -5.3;
HRMS (CI) caled for C21H2sNOsSi [M+H]* 370.5374, found 370.1839.

a-FFX VLT AT IVDO A FNALDIEARTFIA

a-FFT LT ATV (1equiv.) @ DMF % (0.1 M) (2 NaH (1.3 equiv.) &
Mel (2equiv.) Z 0CTHIZ, =R T4 KR Lo, ROSEIRIZKRZR F LTS
ikt W= T /LTI, K& FIREKTHRE 21TV, AE L i~ 7 %
VLTRSS YT, 0%, YV BTNV T L7 a~w N7 T 7 40— (BEETF L/~
XHL) BTV, a-FF VAT AT LD A F ALK E BT,
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Methyl (£)-2-(methoxyimino)-2-phenylacetate le

O

Ph
\[HJ\OMe

N
MeO”

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to 50/1
to 20/1)

87%, White crystal; Rr= 0.43 (hexane/ethyl acetate = 4/1); m.p.= 56.5-57.7 °C; IR
(NaCl, neat) vmax = 2946, 1722, 1438, 1336, 1314, 1220, 1065, 1033, 1009 cm'; 'H
NMR (500 MHz, CDCls) § 7.42 (s, 5H), 4.07 (s, 3H), 3.90 (s, 3H); 3C NMR (125
MHz, CDCls) § 163.8, 149.1, 129.6, 129.3, 129.0, 128.0, 63.7, 53.0; LRMS (EI) m/z
193 (M*, 34%), 134 (40), 119 (74) , 103 (94), 91 (100) ; HRMS (ED caled for
C10H11NO3s (M*) 193.0739, found 193.0740.

Methyl (2)-2-(methoxyimino)-2-phenylacetate 1f

O

Ph
%OMe

N
“OMe

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

81%, Colorless oil; Rr= 0.62 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax =
2941, 1742, 1335, 1226 cm'; H NMR (500 MHz, CDCls) § 7.56 (dd, 2H, J= 8.0, 2.0
Hz), 7.36-7.43 (m, 3H), 4.02 (s, 3H), 3.94 (s, 3H); 13C NMR (125 MHz, CDCls) &
164.1, 150.5, 130.4, 130.1, 128.7, 126.2, 63.0, 52.4; LRMS (EI) m/z193 (100%, M*),
134 (60), 119 (53); HRMS (EI) calcd for C1o0HuNOs (M*) 193.0739, found 193.0739.

NNTTIFNLT I )R AT IVEROIEARTIA

FHELTma-FF A AT LA (0.1 mmol) @ THF i&##k (0.1 M) 1A~
73w (THF £7213v=F v —T7 WRHK, 2.5-3.0 equiv.) % 0°C T 10-20 #7»
TR Ly 16 s3I ER U7, BOGVIRICKZ R F L CRUG & Ik 7=, Fifg=F L
THIH, KL fafMEBHEAK TG LTV, ARELIRE~ /712 U LTRSS, £
Dk, VBTN I T LT a~v NTTT7 40— (WHBEZFVI~FH ) 170, NN
CTNFKNT X REAT IV EST,
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Methyl 2-(diethylamino)-2-phenylacetate 2a

O

Ph
%OMe

N
Et” Et

Purified by silica-gel column chromatography (hexane/ethyl acetate = 80/1 to 40/1
to 20/1)

Colorless oil; Rr= 0.49 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2970,
1741, 1200, 1157 cm'™; 'H NMR (500 MHz, CDCls) § 7.43 (d, 2H, J= 6.5 Hz), 7.27—
7.35 (m, 3H), 4.48 (s, 1H), 3.70 (s, 3H), 2.64 (dt, 2H, J= 13.0, 6.5 Hz), 2.59 (dt, 2H, J
=13.0, 6.5 Hz), 0.99 (t, 3H, /= 6.5 Hz); 13C NMR (125 MHz, CDCls) § 172.9, 137.0,
128.7, 128.3, 127.9, 69.3, 51.8, 43.5, 11.7; HRMS (CI) calcd for C13sH20NO2 [M+H]*
222.14940, found 222.14941.

Methyl 2-(dipentylamino)-2-phenylacetate 2c

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.70 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2955,
2927, 2858, 1741, 1151 cm'}; 'H NMR (500 MHz, CDCls) § 7.37 (d, 2H, J= 8.0 Hz),
7.28-7.34 (m, 3H), 4.56 (s, 1H), 3.72 (s, 3H), 2.52 (t, 4H, J= 6.5 Hz), 1.40 (m, 4H),
1.12-1.27 (m, 4H), 0.85 (t, 6H); 3C NMR (125 MHz, CDCls) § 173.0, 137.3, 128.7,
128.2, 127.7, 68.9, 51.5, 50.7, 29.4, 27.1, 22.5, 14.0; LRMS (EI) m/z 305 (3%, M*),
246 (100), 212 (96); HRMS (EI) calcd for C19H3:NO2 (M*) 305.2355, found 305.2355.

Methyl 2-(dihexylamino)-2-phenylacetate 2d

Purified by silica-gel column chromatography (hexane/ethyl acetate = 150/1)
Colorless oil; Rr= 0.72 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2954,
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2928, 2858, 1741, 1456, 1151 cm'}; 'H NMR (500 MHz, CDCls) § 7.37 (d, 2H, J=6.5
Hz), 7.26-7.34 (m, 3H), 4.55 (s, 1H), 3.72 (s, 3H), 2.52 (t, 4H, J= 7.5 Hz), 1.40 (m,
4H), 1.13-1.25 (m, 12H), 0.85 (t, 6H, J = 7.0 Hz); 3C NMR (125 MHz, CDCls) §
173.0, 137.3, 128.7, 128.2, 127.7, 68.9, 51.5, 50.6, 31.7, 27.3, 26.9, 22.6, 14.0; HRMS
(CID) caled for C21H3sNO2 [M+H]* 334.27460, found 334.27459.

Methyl 2-(diisobutylamino)-2-phenylacetate 2f

O]
Ph

PPN

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.72 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2952,
2868, 1741, 1197, 1156 cm''; 'H NMR (500 MHz, CDCls) § 7.27-7.34 (m, 5H), 4.69 (s,
1H), 3.75 (s, 3H), 2.45 (dd, 2H, J=13.5, 5.0 Hz), 2.22 (dd, 2H, J=13.5, 9.5 Hz), 1.68
(m, 2H), 0.82 (d, 6H, J= 6.5 Hz), 0.74 (d, 6H, J = 6.5 Hz); 13C NMR (125 MHz,
CDCls) § 172.9, 137.3, 129.2, 128.0, 127.5, 67.7, 59.9, 51.1, 26.7, 20.8, 20.3; LRMS
(ED m/z 277 (2%, M), 234 (100), 218 (53), 149 (55), 121 (43); HRMS (ED calcd for
C17H27NO:2 (M*) 277.2042, found 277.2039.

Methyl 2-(diisopentylamino)-2-phenylacetate 2g
0]

Ph
OMe

Y

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.71 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2954,
2869, 1741, 1152 cm'’; 'H NMR (500 MHz, CDCls) § 7.37 (d, 2H, J= 8.0 Hz), 7.27—
7.34 (m, 3H), 4.55 (s, 1H), 3.72 (s, 3H), 2.55 (m, 4H), 1.49 (qqt, 2H, J= 6.5, 6.5, 6.5
Hz), 1.29 (td, 4H, J= 6.5, 6.5 Hz), 0.81 (d, 6H, J= 6.5 Hz), 0.78 (d, 6H, J= 6.5 Hz);
13C NMR (125 MHz, CDCls) § 172.9, 137.2, 128.8, 128.2, 127.8, 69.0, 51.5, 48.7,

36.3, 26.0, 22.9, 22.4; LRMS (ED) m/z 305 (22%, M*), 246 (100), 192 (59), 149 (71);
HRMS (ED) caled for Ci19Hz1NO2 (M*) 305.2355, found 305.2354.
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Methyl 2-(di(pent-4-en-1-yl)amino)-2-phenylacetate 2h

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.71 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 3075,
2949, 2839, 1740, 1197, 1160 cm™; 'H NMR (500 MHz, CDCls) § 7.27-7.37 (m, 5H),
5.74 (tdd, 2H, J=17.0, 10.5, 6.5 Hz), 4.95 (tdd, 2H, /= 17.0, 1.5, 1.5 Hz), 4.90 (tdd,
2H, J=10.5, 1.5, 1.5 Hz), 4.58 (s, 1H), 3.72 (s, 3H), 2.57 (t, 4H, J= 6.5 Hz), 1.96 (m,
4H), 1.50 (m, 4H); 13C NMR (125 MHz, CDCls) § 172.9, 138.6, 137.1, 128.8, 128.3,
127.8, 114.4, 68.7, 51.5, 50.3, 31.3, 26.9; LRMS (EI) m/z 301 (2%, M*), 242 (100),
186 (20), 121 (79), 91 (75);HRMS (EI) calcd for C1sH27NO2 (M*) 301.2042, found
301.2043.

Methyl 2-(dibenzylamino)-2-phenylacetate 2i

O

Ph
\T/JLYDMe

N
Bn”~ “Bn

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.63 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 3029,
1737, 1495, 1452, 1204 cm'%; 'H NMR (500 MHz, CDCls) § 7.29-7.36 (m, 13H), 7.22
(dd, 2H, J="17.5, 7.5 Hz), 4.63 (s, 1H), 3.78 (s, 3H), 3.76 (s, 4H); 13C NMR (125 MHz,
CDCls) & 172.6, 139.5, 136.6, 128.8, 128.4, 128.3, 127.8, 127.0, 65.8, 54.2, 51.4;
LRMS (ED) m/z 345 (M*, 2%), 286 (100), 92 (78); HRMS (ED calcd for Ca3H23NOz
(M*) 345.1729, found 345.1730.

Methyl dihexylalaninate 2k
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Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.27 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) vmax = 2955,
2928, 2857, 1739, 1467, 1157 cm';; tH NMR (500 MHz, CDCls) § 3.68 (s, 3H), 3.51 (q,
1H), 2.53 (m, 2H), 2.43 (m, 2H), 1.23-1.45 (m, 19H), 0.87 (t, 6H, J = 7.0 Hz); 13C
NMR (125 MHz, CDCls) § 174.7, 58.3, 51.2, 51.1, 31.8, 28.7, 27.0, 22.7, 15.0, 14.1;
LRMS (ED m/z 271 (5%, M*), 212 (100), 200 (56); HRMS (ED caled for Ci16H33NO2
(M*) 271.2511, found 271.2511.

Methyl diisobutylalaninate 21

O
Me

A

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.74 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2953,
2870, 1739, 1468 cm’}; 'H NMR (500 MHz, CDCls) § 3.67 (s, 3H), 3.46 (q, 1H, J =
7.0 Hz), 2.29 (dd, 2H, J=13.0, 6.0 Hz), 2.18 (dd, 2H, J=13.0, 9.0 Hz), 1.64 (m, 2H),
1.21 (d, 3H, J=6.0 Hz), 0.86 (d, 6H, J= 7.0 Hz), 0.84 (d, 6H, J= 7.0 Hz); 13C NMR
(125 MHz, CDCls) § 174.6, 60.0, 57.8, 50.9, 26.9, 20.7, 20.5, 15.1; LRMS (EI) m/z
215 (M*, 3%), 172 (100), 156 (69); HRMS (EI) calcd for Ci12H2sNO:z (M*) 215.1885,
found 215.1886.

Methyl diisopentylalaninate 2m
0]

Me
OMe

\(\/N\/\r
Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)
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Colorless oil; Rr= 0.73 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 1735,
1494, 1452, 1146 cm™; '"H NMR (500 MHz, CDCls) & 3.68 (s, 3H), 3.52 (g, 1H, J=17.0
Hz), 2.57 (ddd, 2H, J=13.0, 9.0, 7.0 Hz), 2.44 (ddd, 2H, J=13.0, 8.5, 6.0 Hz), 1.56
(qq, 2H, J=6.5, 6.5 Hz), 1.31 (m, 4H), 1.25 (d, 3H, J= 7.0 Hz), 0.882 (d, 6H, J= 6.5
Hz), 0.878 (d, 6H, J= 6.5 Hz); 13C NMR (125 MHz, CDCls) § 174.7, 58.3, 51.2, 49.3,
37.7,26.2,22.9, 22.6, 14.9; LRMS (EI) 243 (M*, 9%), 184 (100), 130 (47); HRMS (EI)
calcd for C14H2oNO2 243.2198 (M*), found 243.2197.

Methyl di(pent-4-en-1-yl)alaninate 2n

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.66 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2978,
2935, 1738, 1640, 1434, 1197, 1156 cm™'; 'H NMR (500 MHz, CDCls) § 5.81 (ddt, 2H,
J=17.0, 10.0, 6.5 Hz), 5.00 (ddt, 2H, J=17.0, 1.5, 1.5 Hz), 4.94 (dd, 2H, J= 10.0,
1.5 Hz), 3.67 (s, 3H), 3.51 (q, 1H, J= 7.5 Hz), 2.57 (dt, 2H, J= 13.5, 7.5 Hz), 2.47
(ddd, 2H, J=13.5, 8.0, 4.5 Hz), 2.04 (m, 4H), 1.50 (m, 4H), 1.24 (d, 3H, J= 7.5 Hz);
13C NMR (125 MHz, CDCls) § 174.6, 138.7, 114.4, 58.2, 51.1, 50.6, 31.4, 28.0, 15.2;
LRMS (EI) m/z 239 (M*, 5%), 184 (49), 180 (100); HRMS (EI calcd for C14H25NO2
(M*) 239.1885, found 239.1886.

Methyl dibenzylalaninate 20

O

Me
w)J\OMe

N
Bn~ “Bn

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)

Colorless oil; Rr= 0.64 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) Vmax = 2954,
1739, 1161 cm'L; 'H NMR (500 MHz, CDCls) § 7.38 (d, 4H, J= 7.5 Hz), 7.30 (dd, 4H,
J=17.5,7.5Hz), 7.22 (t, 2H, J= 7.5 Hz), 3.83 (d, 2H, /= 14.0 Hz), 3.73 (s, 3H), 3.63
(d, 2H, J=14.0 Hz), 3.51 (q, 1H, J=17.5 Hz), 1.33 (d, 3H, J= 7.5 Hz); 13C NMR (125
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MHz, CDCls) § 174.2, 139.8, 128.6, 128.2, 126.9, 56.1, 54.4, 51.2, 15.0; LRMS (EI)
283 (M*, 6%), 224 (100), 91 (93); HRMS (EI) caled for Ci1sH2:1NO2 283.1572 (M™),
found 283.1571.

Methyl 2-(dihexylamino)-2-(4-methoxyphenyl)acetate 2p

MeO
(0]

OMe
I P2 e g
Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to
50/1)
Colorless oil; Rr= 0.72 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2953,
2928, 2856, 1740, 1510, 1250 cm™'; 'H NMR (500 MHz, CDCls) § 7.29 (d, 2H, J= 8.5
Hz), 6.86 (d, 2H, J= 8.5 Hz), 4.48 (s, 1H), 3.80 (s, 3H), 3.70 (s, 3H), 2.50 (m, 4H),
1.39 (m, 4H), 1.14-1.27 (m, 12H), 0.85 (t, 3H, J = 7.5 Hz); 3C NMR (125 MHz,
CDCIs) § 173.2, 159.1, 129.9, 129.3, 113.6, 68.4, 55.2, 51.4, 50.5, 31.7, 27.2, 26.9,
22.6, 14.0 ; LRMS (ED) m/z 363 (1%, M), 304 (100), 179 (22); HRMS (EI) calcd for
C22H37NOs (M*) 363.2773, found 363.2775.

Methyl 2-(4-bromophenyl)-2-(dihexylamino)acetate 2q
Br:

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
150/1 to 100/1)

Colorless oil; Rr= 0.74 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 2953,
2927, 2856, 1741, 1488, 1157 cm'}; 'H NMR (500 MHz, CDCls) § 7.45 (d, 2H, J= 8.0
Hz), 7.26 (d, 2H, J= 8.0 Hz), 4.49 (s, 1H), 3.72 (s, 3H), 2.50 (t, 4H, J= 7.5 Hz), 1.40
(m, 4H), 1.19-1.28 (m, 12H), 0.86 (t, 6H, J= 7.5 Hz); *C NMR (125 MHz, CDCls) §
172.4, 136.5, 131.3, 130.4, 121.7, 68.2, 51.6, 50.6, 31.6, 27.3, 26.8, 22.6, 14.0; LRMS
(ED) m/z413 (1%, M* of 8'Br), 411 (1%, M* of ®Br), 354 (99), 352 (100); HRMS (EI)
caled for C21Hs4™BrNO2 (M*) 411.1773, found 411.1776.

Benzyl dihexylalaninate 2r
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Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1)
Colorless oil; Rr= 0.47 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax = 2954,
2927, 2856, 1739, 1456, 1144 cm™’; 'H NMR (500 MHz, CDCls) § 7.25-7.37 (m, 10H),
5.21 (d, 1H, J=12.5 Hz), 5.14 (d, 1H, J=12.5 Hz), 4.60 (s, 1H), 2.18 (¢, 4H, J=17.5
Hz), 1.38 (m, 4H), 1.10-1.26 (m, 12H), 0.84 (t, 6H); 3C NMR (125 MHz, CDCls) &
172.3, 137.3, 135.9, 128.8, 128.2, 128.15, 128.12, 127.7, 68.9, 66.1, 50.7, 31.6, 27.3,
26.8, 22.6, 14.0; HRMS (FAB) calcd for C27HsoNO2 [M+H]* 410.3059, found
410.3058

Methyl 4-oxo-4-phenyl-2-(phenylamino)but-2-enoate 9

Acetophenone (11.7 uL, 0.1 mmol) @ THF {&#k (2.5 mL, 0.04 M) (2. KHMDS

(0.5 M in toluene, 400 uL 0.2 mmol) #-78CTHXx T, =/ 77— h&FHR LT,
Methyl (£)-2-phenyl-2-((tosyloxy)imino)acetate 1a (40.0 mg, 0.12 mmol) ® THF (1.5
mL) %-78CT 37/ T F L. 1R L7z, ROSERIZKZTE T LT
b7, Hefg—F /L ChiH . /K & B @K THE 21TV, e 2 mile~ 7 v
U ATHESE, 20K, YV BTSNV TLEIav NI T T 40— (BT LI~F
H > =1/100 to 1/50 to 1/25) %17\ ., Methyl (Z)-4-0xo-4-phenyl-2-(phenylamino)
but-2-enoate9 (12.0 mg, 42%) %147z,
Yellow oil; Rr= 0.52 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax = 3060, 3033,
2951, 1735, 1579, 1280 cm'’; *H NMR (500 MHz, CDCls) § 12.04 (br, 1H), 7.96 (d,
2H, J=17.0 Hz), 7.53 (t, 1H, J=8.0 Hz), 7.47 (dd, 2H, J= 8.0, 7.0 Hz), 7.33 (dd, 2H,
J=28.0,8.0 Hz), 7.16 (t, 2H, J=8.0 Hz), 7.02 (d, 2H, J=8.0 Hz), 6.42 (s, 1H), 3.74 (s,
3H); 13C NMR (125 MHz, CDCls) § 191.3, 165.0, 149.4, 139.6, 138.7, 132.1, 129.2,
128.5, 127.5, 125.1, 121.5, 96.8, 52.8; LRMS (EI) m/z 281 (83%, M*), 222 (100), 105
(58), 77 (44); HRMS (EI) caled for C17H15NO3s (M*) 281.1052, found 281.1051.
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2,2-Dimethyl-5-(2-0xo-2-phenylethyl)-5-((tosyloxy)amino)-1,3-dioxane-4,6-dione 11

>

O O

@) (@]
0]
PH HN—OTs

Acetophenone (11.7 uL, 0.1 mmol) ® THF &% (2.5 mL, 0.04 M) 2. LHMDS

(1.0 M in THF, 200 pL, 0.2 mmol) #-78CTHx T, =/ 77— h&FH# L7,
2,2-Dimethyl-5-((tosyloxy)imino)-1,3-dioxane-4,6-dione 10 (39.3 mg, 0.12 mmol) ®
THF %% (1.5 mL) %-78CT 32T T F L. 1Wefii#E L7c, RONEIRIZ K%
LTS Z O, Bl /L CHIE, /K& &K CHlE 21TV, AikE
Wi~ 7 AU LA THBE ST, £O%, VATV I T houax 7T 71— (lF
fig = F L /~F P =1/100 to 1/50 to 1/25) %17\ ., 2,2-Dimethyl-5-(2-ox0-2-
phenylethyl)-5-((tosyloxy)amino)-1,3-dioxane-4,6-dione 11 (10.9 mg, 24%) % %+7-,
Colorless oil; Rr=0.34 (hexane/ethyl acetate = 2/1); 'H NMR (500 MHz, CDCls) &
7.84 (d, 2H, J= 7.0 Hz), 7.82 (d, 2H, J= 8.0 Hz), 7.60 (t, 1H, J= 7.5 Hz), 7.45 (dd,
2H, J=8.0, 7.5 Hz), 7.37 (d, 2H, J= 8.0 Hz), 6.83 (br, 1H), 3.93 (s, 2H), 2.47 (s, 3H),
2.01 (s, 3H), 1.90 (s, 3H); 3C NMR (125 MHz, CDCls) § 195.2, 164.0, 146.1, 134.5,
134.4, 130.4, 129.8, 129.4, 128.8, 128.3, 108.6, 63.6, 44.3, 29.2, 28.4, 21.8.
Properties of single crystal for X-ray crystallography; R1 = 0.0359, wR2 = 0.0851,
recrystalyzed with elusion (hexane/ethyl acetate) at 60 °C to rt.

Figure 2-4. 11O ORTEPH
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('H NMR of 1e)
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('H NMR of 1f)
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(*H NMR of 2a)
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('H NMR of 2d)
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('H NMR of 2g)
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(*H NMR of 2h)
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(*H NMR of 2i)
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(*H NMR of 2k)
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(‘H NMR of 21)
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(*H NMR of 2m)
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(*H NMR of 20)
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('H NMR of 2p)
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("H NMR of 2q)
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(*H NMR of 2r)
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('H NMR of 9)
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('H NMR of 11)
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B3 E  MRMEEHUC X DA v A o (B REEHMESUS D BE%E

3—1 ¢

S

/

AREIFNA F 2 DR U COREA 2 M S 586, @@L 1,492 B ERER:
LD EATT 20, WM AZ R H T2 2 &L Ta iz BRI EA2Z N TE S
(Scheme 3-1),

NOH //,\\\ NOH
1B R
8 o =
\\\By R? R"” “R?

Scheme 3-1. R#ZFIZx 9 5 FEFIA F 2 LD KIS

Alal, E#HIT NOTBS- 7 L=/L AR T 2 R12 06 Ui s Z LR = LD
il V&R T, T L OPILNRENREER SN = e Y T L 18 2 L, REE
&GS D Z & TREFA XV LD o fiNERERILSNTLAY 14 AR TE
% &# %27~ (Scheme 3-2),

ArOzs\N/OTBS des;IzI;ltion N//O NOH
©
- i Nu
N L S N B L
\( \( a-functionalization |
R2 12 R2 13 = R2 14
N-OTBS-allenylsulfonamide nitroso allene

Scheme 3-2. #BHERHE(IC & A A 2FIA F L L a I EREREIL RIG

Z OIS TSN D AREFAF 3 b 14 13 MIKDIRS & - TREfA VR = Ak E
W) 15 IZZEH L7200 | BRALBUSIZ Ko TEREHILB B A DO F LRy T % KIH-1419
X Isoxathion D X 57214 V¥ 3V U U RIEW 16 ITEH LTV T HZEAETH D
ZEND, REUSMIARAMEORE 2D L7725 Z ERHIFFTE % (Scheme 3-3),
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o) NOH o

o \P/

o) OEt _ A

N %ﬁ d S
o )

KIH-1419 Isoxathion

Scheme 3-3. R EgFIA T LD

F7o, RS 15 Tz X 912 Weinreb HIZ k> T= ha VKR ZRS 4 ¥ A
a fLIRFBOERMENHRE SN TWER, ENbII=re Y TArrZ2kET 560
THY, = br YT LoV TiE, TOAMB I OHEKRE L TORHEZE D CTH
IR ROSHERESE E LA LIRS TRy, UL FEfEThH=ra /
T BRI LT OGH, 1994 4512 Kaneko HIZ K > THESNTWDHMN, 7 hok
D[3+2IBRACATINEUE 29 ~DFIHIZ & EF - TEY | KA DL, D720,
RKHMTHDH=br YT Lo ORIGHEZ LT 5 ER TSI ERD & 55

LEAD,
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3—2 FEOHE L REFIA %Y b a L A VR = VAL

INETICHEDH LT LU ERDOLIEZTAXF ORI LICE 2D THY, 7
I NICBEE LT LU OERITIZ E A SRR o 7o, LarL, 2011 412 Wang &
DN, Ta VXN Ta—)L ) UEERT S RO T L= Ll VEET I KA A
R LTV 5 (Scheme 3-4) 9, EH|L, ZOREE2BEI1C NOTBS-7 L =/L ALK
YTIRNI2EZAKTHI EITLT,

(@)

_ ) \ OEt

Ar Lewis acid (cat.) Tol \P/

OH Q SN
A F Tol /\\P\/ OF! MS4A )\ OFt

+ N >
OEt

Ar H o

AI'Y‘
Ar
Scheme 3-4. ZO/SILFIILTILA—)LEHY VBT I FALDTLZIILEY VEET I KA

NOTBS- 7 L=/VANKR T I R12DE5MIEHT 572 L L7/ a—)0 17
& NOTBS-Z /LR 7 2 K18 1%, #N 4 Scheme 3-5 (TR L7-FiEIC L - THgi
L7,

"BuLi on R
R THF, 0 °C to rt =

/ Ar @)
H then Y Ar 17

Y

Ar
TBSCI, Et;N
Ho O DMF,0°Ctort ArO,S. OTBS
H HCl - ArSO,CI, 0 °C to rt H

18

Scheme 3-5. 7O/LFILTILa—)LEN-OTBS-RILIKRVT 2 FDERK

Wang L OMEESEIZ, VA ABTHLIERE NI 77— 2T, 7u/LX
T va—)b17a & NOTBS- R 7 X F18a7»H NOTBS-7 L=/l h 3 L7 I N
12a D& RFT %217 -7 (Table 3-1), /LA AL LT Sc(OThHs & AV /=& T, MS
DIFTE L2 WEETITHRO LY 12a (350780 > 7208 (entry 1), MS 3A X°
MS 4A 77(E F T NOTBS- kL7 2 K 12a 235 547 (entries 2,3), — 7. Sc(OTH)s
DEZHLLTH MERIZKE 2B ki3 20> 7= (entry 4) . £72. Yb(OTHs, Cu(OTo)s,
AgOTS 72 E1F Sc(OThHs & Hh_T, BWiER%Z 5 272 -7 (entries 5-7), 4 it

95



AT o 2R, TMSOTS 2 FAW/=4M DI CHN BIFIZSE SN Z E 2 A LT
(entry 8),

Table 3-1. € ;') 73— MZ&BHN-OTBS-7 LZIILRIILKR DT = FDERIRET

. Lewis acid (X mol%) Ts\N/OTBS
OH__ Bu Ts _OTBS Additive X ‘44\
Ph Z + N - "
H 182 CH,CI,1t,3h Ph " "Bu
Ph 17a (1.0 equiv.) b 12a
(1.0 equiv.)
entry Lewis acid X (mol%) Additive Yield (%)
1 Sc(OTf)3 10 - NR
2 Sc(OTf)3 10 MS 3A 14
3 Sc(OTf)3 10 MS 4A 17
4 Sc(OTf)3 20 MS 4A 16
5 Yb(OTf)3 10 MS 4A NR
6 Cu(OTf), 10 MS 4A 6
7 AgOTf 10 MS 4A NR
8 T™MsoTf 10 | MS4A 69

AR L7 NOTBS-7 L=/L b3 L7 I R 12a IZX LT, 7 vi{bA A % Huvi-
i~ kit L7z (Table 3-2), 7 vAb#)A 4 & LT TBAF X° CsF # W= s %
To7eL 2A afiidy P /UL ENTAREIRAF 2 4 14a 5 DT (entries 1,2),
—J. KF, KHF2, AgF % R 7= s TIE Z DL EWITHER TE 72> > 7= (entries 3—
5), £7. AgF OIS T U KR LREL TERALDET LAY 19 MG oz

(entry 5), =512, CsF #HW =i T, THF, toluene, DMF, CHsCN/H:0 7z
EDOWRWEEE Wit 21T - 7228, CHsCN LI EOUHE T 14a 35607 ho 7

(entries 6-9), =D, TBAF % 7 vt A F IR E T HRMETS LR DT AT
Sl A FIREE FIZB T 5508 OTIERICEWVIETHIMR G b D Z LR
B 5T o T2,
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Table 3-2. 7 VLA A VIC L 2F F L L a MR FRDIB IR E REEL RIG

TS\N _OTBS NOH
© i Ts
F~ source (1.2 equiv.
Ph éflmau (12equv) | "Bu
Ph 12a Solvent, rt, 2h Ph Ph 14a
S ; 0

entry F~ source Solvent Yield (%)
1 TBAF CH5;CN 38
2 CsF CH5;CN 60
3 KF CH5;CN
4 KHF, CH3;CN
5 AgF CH5;CN 0@
6 CsF THF
7 CsF toluene
8 CsF DMF 41
9 CsF CH3CN/ H,0 33

100 TBAF THF 94

@ 33% of 24 was afforded. ? 1.5 eq. of AcOH was added. O\N/TS
Ph
— 19
Ph By

ZDIMNZDOWT PRI D IR 2 RIZRT (Scheme 3-6), NOTBS-7 L =
VAR T X K12 D7 oAb A AN LAY U AR X | ALk = VLA i
THZET=hu YT LR 13 R L D, ZOHFRIRIC, BEEL TR
VIR IHRAINT D Z & Ta i AT = b ST A fEf A v A 14 BEL Lz
EEZLND, = ha YT LURKREFOIENTND72H, ARIOBNTHS = b
1Y T L a R DA EARNA K 2 b o R TR DO RRMERRHAR) B RE S LSS A BHIE T E 2 2
L2 s, E£7o, AgF 27 obWA F PR & F D08 Tl B TBS {LDZIZERA A
YTHVT 4 UEM SN2 & T, O FRBRIBROEHET LT B2 b5 BRIk
K19 bz,
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0 2 (00O R2 </
RZ/ =~ /) R/ (—@ ~g
2 g SH
2\ _— _— 9\—» //S R
AK?¢ R! ARfy R A&?y R O
Ar Ar 14
Ar 12 Ar Ar 13
©
Ph H,O Ph
Ph "Bu P PH =
\ﬁ» ® "Bu "Bu 19
Ph A9 Ad

Scheme 3-6. T3 = h B RIGHEE

WIT, Bix 72 NOTBS- 7 L= /L 2Ry 7 2 12 28 LT, ZORISICKT 5
ZHENEERT 52 LI L7z (Table 3-3), ALKy EOBEHIEICOWT, E-EFA
H DO TITORCU R ME T L7228 (entries 1,2), 7LV AZEE LT 2 DO 7 U —/LH|Z
OWTCHAEED Z E N E XD (entries 3,4), £72. 7 Lo O7 I MNZH 5'BHEXR (RY)
IR AFANIAL , Y7 anFd o 72 ) U ATFHE T-TIPS-6-~7'F
=N Tu by, Txmik 47 0F T 2o VR POBEIL TS RO EIT L
7= (entries 5-10), X HIZ, ZOEREEN 7 2=V KL 4T o7 2=V ETHHo 2
BAORISICBW T, R4 o 14k BX O BRIKICE D4 VFH VU~
{b&Y 16a,b 3 HHFEE DR TR B,
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Table 3-3. N-OTBS-7 L= JLRIKR VT 2 FERAWzAF L L o fikFDIBHERBRMERERL

R?0,S._ _OTBS
BN TBAF (1.2 equiv.) NOH
)\ 1 AcOH (1.5 equiv.) _ R20,S 1
Ar: s R - > R
\( THF, 0 °C, 10 min
Ar 12 Ar Ar 14
entry 12 Ar R? R? 14 Yield (%)
1 12b Ph "By 4-F-CgH, 14b 96
2 12¢c Ph "Bu 4-MeO-CgH, 14c 88
3 12d  4-Cl-CgH, "Bu p-tol 14d 98
4 12e  4-MeO-CgH, "Bu p-tol 14e 91
5 12f Ph cyclohexyl p-tol 14f 96
6 12g Ph CH,OPh p-tol 14g 85
7 12h Ph 7-TIPS-6-heptynyl p-tol 14h 84
8 12i Ph H p-tol 14i 60
9 12j Ph Ph p-tol 14j 259
10 12k Ph 4-Br-CgH, p-tol 14k 22b
s O~ O~
57% of 16a was afforded. Ph IN P IN
b'53% of 16b was afforded. Ph?g/kPh PH
Ts Ts
16a 16b Br

RO NNOTBS-7 L =/L I LT X REAWTHREI L&A, GRF92% DI
KTHNET 266D E (DR 141 & (DK 14m OIREM E L T191 DR THS Z &
N TE 72 (Scheme 3-7), Z DU DNARERIMEIL, o ML A NVIEE A2 LA DM DAL
KENEEL TS EEZHND (Scheme 3-8), Z DIREMIX. WD T LD
HPLC THEEZATV, X BAEEMITIC X » TR OREEZE L= (Figure 3-1),
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NOH NOH

Ts _OTBS T
S Ts
)N\ TBAF (1.2 equiv.) "By "By
P "By AcOH (1.5 equw.); o N o
THF, 0 °C
Me Ph 121 Me Me
(2)14 (E) 14m

92%, 141 : 14m = 19 :1 by "H NMR
Scheme 3-7. IEXFFEN-OTBS-Z LZIL b T 2 RERB LT HRIG

Ts Ts

Q "Bu "Bu
Mo NOH | “NoH
confliction

(2) 14l (E) 14m

Scheme 3-8. 1415 & U14mD F1EEE R D Lh8%

Figure 3-1. 14l ORTEPK
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3—3 ~Tu{bEMDOERK

AR OFE RIS & T PICREENL 2 AT 5 NOTBS- 7 L =/L ALK 7 I R
TRBED RIS ZIT S 2 & Ty SFNBRIEDBEITT L, ~T nBILAYNE LN D TIE
RONEEZ e, FI T, MEENICS TNERIEDNET LT 0 E TS D RER %
BT DEDORMEAT) Z LI Lie, Ny 7=/ b LRI Va—LETEF
NWIRTHEH#E LT o X LT a—)L 20 ZU Ry hTEKE L., NOTBS-7 L =
JVZNVIR T X R 12 OERCTHEM L7 RFIST 5 & IR 71% THRO NOTBS-
T V=V ANKRCT 2 N2 #8552 L3 T& 72 (Scheme 3-9), =Dk, MMM
TTEFNEENT Z & T, BINOKIEAIBRMA 22 AT 52 M T/, £/2, 2
DIIEDBS. = O S CIHEE O L > -EIAERYM Y L5 L7,

NBuLi
/\/\OH uLl

Ph o} H (1.5 equiv.) (3.0 equiv.) OH OAc
. Ph I F
Ph THF, 0 °C to reflux, overnight 76% 90
(1.0 equiv.) ; Aco0 (2.0 equiv.), rt to reflux, 3 h Ph
Ts OTBS
N7 23a
H (1.0 eq.)

TMSOTf (0.5 eq.)
MS4A (400 g/mol)
CH,Cly, -78 °C to rt,
Y overnight

Ts\N/OTBS Ts\N,OTBS
MOH K,CO3 (2.0 equiv.) MOAC
Ph s + Y = Ph s
\T§§ 22 MeOH, 0 °C, 2 h .
Ph 86% Ph 71% 21

Scheme 3-9. FMITHKIEFI£H5 > =N-OTBS-7 L= LR ILKLT = FOAR

I THRE TS FRBRILRSICBWT, BT 527 4 F—FD, =hr Y
T LU A~DOMMEMZ ALERD D, FDT-D . ALVT 4 F— D T v FHIE LT,
FEILKOHEICH D DIAD #FH WA Z Lic L9, £9°, AR L7~ MOTBS-7 L=/
K L7 2 K22 . DIAD #0 % CRIGEF T o728 = A, 38%DINRTHIDE
F AL E 28 2155 Z LA TE 7= (Table 3-4, entry 1), ‘ERMOREEIL, X Bk
REERRANT CUE L7z (Figure 3-2), £72. ZOE T AMLEW 238 LEnd L7 & F
IEDBEDRIERY Y DAY MARFERIC B L2 &b, BT EF A
7= & 5 7B RS FICB W T BB U I < BHERIGASHEST LT & B 2 5
ND, FUSREZMEF L& A, -40C TR L LA, -60°C TIZSET
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FCREFMZEL, IR THHEHE L7 -7- (entries 2—4), F£7=. THF LA D
e (DMF, CHsCN, Et:0, DME, toluene, MeOH) THFf&1T>7=& Z A, CHsCN
HHZ TR DS 62% F Tl E L7 (entries 5-10),

Table 3-4. X FRNIZKEHFIZH >1=N-OTBS-ZL oI RIKVT I RERE LT BHRIG

Ts OTBS
N7 TBAF (1.1 equiv.) Ph NOH
DIAD (1.5 iv. NS
ph\(.)\/\/OH (1.5 equiv.) » Ph
i o
Bh 22 solv., temp., time 23 (=)
Entry solv. temp. temp. yield
1 THF 0°C 15 min 38%
2 THF -20 °C 15 min 44%
3 THF -40 °C 1h 49%
4 THF -60 °C 12 h 40%
5 DMF -40 °C 15 min 29%
6 CH5CN -40 °C 30 min 62%
7 Et,O -40 °C 1h 20% (28% of s.m. was recovered)
8 DME -40 °C 30 min 44%
9 toluene -40 °C 2h 41%
10 MeOH -40 to0°C 1h No Reaction

Figure 3-2. 23MORTEPX

22 BT DRI E T AL E W 28 DR TE 22 &0 h | FHEEMESRMIC LD
FTHEBALSEDOHEITRHIF CE 7, 22T, 21 OBLT B F /LD S0 &8I L 7= 544
TR EIT o728 2 A, 41%DIVETE T b/ 28 2455 L Iz, M) B e
FALT o (LIREN b UL SN AREAFIA 3 & 24 NIR 42% T 572 (Scheme
3-10),
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Tsw~OTBS oh NOH on NOH

OH K,5CO3 (2.0 equiv. NS N OH

o
b 22 MeOH, rt (12 h) 23 Ts 24

41% 42%
Scheme 3-10. HBEERHAM R IILRZILIE E D FRIBIEDFHRER G

F72. AL ARfafn A ADOIEHELS LT, 2013 412 Yoshikai 6235345 L7z
OAcdxFv 2D 7))V UERE (Scheme 3-11) O90FHTE 5D Tl
WnEEZ T,

R2
|\ AN \ AN
= NOAc Fe(acac); (cat.) =~ N
| N R3 AcOH
4 = / =

Scheme 3-11. $£fE (C K B O0-Ac-A XL LD Tz F U MIDY

o N2 AR PERRHAR) I AV AR = /AL LT AR BRI A & 2 A 14a 1Sk L TT B F vk &2 1T
STk, f354172 25 & Felacac) ZHFEF TS S E S Z & T, HHOX /U Ui
K26 WA TET (Scheme 3-12), UNMIRFRIGETHEITLIZZ L0 b, ZLE
THMLULIZAMA R A 14 132,34 N ERMMEIN @YX ) U OEKROR
WEERE L TOTERREIFRFTE 2,

Ac,0 (1.75 eq.)

=
NOH EtsN (1.75 eq.) NOAc Fe(acac)s (20 mol%) |N
NS > NS > NS
Ph "BU  CH,Cl, 0°Ctort Ph "BUu  AcOH,80°c  Ph "Bu
Ts Ts Ts
14a 93% 25 84% 26

Scheme 3-12. REAFIA XL LM LDF/ 1 VFERERK
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3—4 /&

NOTBS-7 L=V ALK T I REHREELE LT, = ha V7T Lo 2R D ik isiin
BRERLISIC L o T, afLRFEDB AR = ML SN TR EFIA - A DOB K% 2K
L7z NNOTBS- 7 L=V ALK T I R U el AR = VEEOBEEIZ - T
HALDZ=rr YT L UATRVKREFHEZALTEBY, BB X TECZALT 4
— FERIEZAIE U TR EIT U, o fLRBEDWRMEERHAYI B R L S o A e
AT ANELNTZ, ZOMIBWT, T Lro7 2 RMloE fER L A&
I T FNH, v anF U T ) XU ATV, T-TIPS-6-~7 F = L3,
Ta by, Tz 47T o VR EREATE T, £, BRENS Y =
SNVHER AT RET 2 = VEDOKIS T, NMafA % LB LOZEORILIKTH H A
VXYV ALEM bR NIz, £, IEXFR FNOTBS-7 L=V ALK T I REH
WS T, AR E W (DBIEIC TR Oz, R LA fafA v A%, 7
T F AL & SRR X A RS TR U UIBEERAER TS 2 LB ARETH D,

TR REAIZH TS NNOTBS- 7 L =)L ZLAR T I Rt F 2 L a fifk
RO B (L2 R Lo FRBRIEEORIZ R Y | BT ARG SN
oo T TNEBRILEETHANLT 47— M, DIADIZE> TR 7 v 7 NA[EETH -
7zo DIAD ZAEH L72WERH T, B 7 1bEm & s, MR s bic Lo
T afiidy b3k S A A% o L3 % b v,
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3 - 5 %"%ﬁ];\

EBRITHWZ3EIT, Sigma-Aldrich, Foye#liZE, #r({bpk, BRILFE, T 74
TAY OB EHE L, 8KEE (THF, Y=FLrxz—7 )0, Yruaa Xk
) E, BN DAL O EER L,

H R 2~ 7 hL (1H NMR), BC KL A~2 fL (BCNMR) | ¥F
EERER IR 227 kv (19F NMR)IL, JEOL JNM-ECP500 i X v & L7z ((H
NMR: 500 MHz, 3C NMR: 126 MHz, 19F NMR: 471 MHz), {t2> 7 MEZ 2 1o
AL ((H NMR: § 7.26, 13C NMR: § 77.00), DMSO (*H NMR: § 2.50, 13C NMR: &
39.52), 7 h 7 AF N T (HNMR:§0), &2 W EA~FH 704 a8 9F
NMR: § -162.0) &2 NEBIERE L L Cit#i L7z, NMR A7 MUZBIT vy 7Y o7
IZ. s (singlet), d (doublet), t (triplet), q (quartet), br (broad peak), m (complex
multiplet) ® X 9 IZW&EE L7z, HRAMEIRZ~227 kL (IR) 1% JASCO FT/IR-4200 (2
Ko THIE L7z, RlSIEITY - 2 ERL A ESEE IS L 0 E Lz, BESHX
JEOL JMS-700 M Staion [EI, CI, FAB and ESIIZ & 9 Hll@ L7z, X Bk st d it
IZ Rigaku R-AXIS RAPID/S A A — 7 7 L— kB B 8 Xpig S fipr @ 2
HAWTHIE LTz, JSBERNIHEREZ o~ 277 7+ (MERCK TLC Silicagel 60 Fas4)
ERAWCITo7, Egrn~ o7 4 OREREKE LU, Vo) I oy
J—IVIRR., => & RV ORI % ) —VIRIK, 7 =AT VTt ROFMBR/FEE ~
&) —ViKREMWe, 77y vaiThrua~ 7T 7 4 —|Z1E MERCK Silica
gel 60 Z V7,

{b-E&¥ 12a, 14a, 17a, 18a-b B L OMLAEW 17Tb DEKHSW T, FNREHM LK D
B+ P L Huan KOG 2O FEE AT L=,

TRIVEAT 3 — AR O AT

HKIET L% (1.3 eq.) O THF % (0.65M) I "Buli (in Hexane, 1.2 eq.) %
OCTH T L. TOERX LKHIFHE LIz, BUNRIKIZAN VY 7=/ b LIEZOFHE
fk (1.0 eq.) %Mzt RISHEARRICE LC—BBEk Lis, Kitafafr
V= AKIRE TS T, YT b — 7 L Tl K & BRI B UK TERF 21T,
B A R N Y 7 ACHMR ST, BHBIC, YU ASANT A N ST T 4
— (FFfe = F L/ ~FH ) THEL T, a7 la—L a5,

1,1-Bis(4-methoxyphenyl)hept-2-yn-1-ol 17c
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MeO n
OH_~ Bu
Z2

OMe

Purified by silica-gel column chromatography (hexane/ethyl acetate = 5/1)

99%, Pale yellow oil; Rr= 0.25 (ethyl acetate/hexane = 1/10); IR (NaCl, neat) Vmax
3464, 2956, 2933, 1608, 1508, 1249, 1173, 1034, 828 cm’l; 'H NMR (500 MHz,
CDCls) § 7.48(d, 4H, J= 9.5 Hz), 6.83 (d, 4H, J= 9.5 Hz), 3.76 (s, 6H), 2.77 (br-m,
1H, OH), 2.31 (t, 2H, J= 7.0 Hz), 1.56 (tt, 2H, J= 7.5, 7.0 Hz), 1.44 (tq, 2H, J= 7.5,
7.0 Hz), 0.92 (t, 3H, J= 7.0 Hz); 13C NMR (126 MHz, CDCls) 6§ 158.7, 138.0, 127.2,
113.3, 87.7, 83.3, 73.7, 55.2, 30.6, 22.0, 18.5, 13.6; HRMS (ESI) caled for
C21H2403Na [M+Nal+ 347.1623, found 347.1627.

3-Cyclohexyl-1,1-diphenylprop-2-yn-1-ol 17d

ph (Z

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 19/1 to 4/1)

71%, Colorless oil ; Rr= 0.28 (ethyl acetate/hexane = 1/10); IR (NaCl, neat) Vmax
3451, 3060, 2928, 2852, 2231, 2598, 1490, 1148, 1331, 1146, 990 cm'’; 'H NMR(500
MHz, CDCls) § 7.61(d, 5H, J= 8.0 Hz), 7.30(dd, 4H, J= 8.0, 7.5 Hz), 7.22(t, 2H, J=
7.5 Hz), 2.76(br, 1H), 2.53(br, 1H), 1.86—1.84(m, 2H), 1.75-1.69(m, 2H), 1.56—
1.50(m, 3H), 1.34-1.31(m, 3H); 183C NMR(125 MHz, CDCls) § 145.6, 128.1, 127.4,
125.9, 92.2, 83.0, 74.4, 32.5, 29.1, 25.8, 24.9; HRMS (ESI) calcd for C21H22ONa [M +
Nal* 313.1568, found 313.1564.

4-Phenoxy-1,1-diphenylbut-2-yn-1-ol 17e
OPh

ph. IF

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 49/1 to 17/3)
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68%, Colorless oil; Rr= 0.18 (ethyl acetate/hexane = 1/10); IR (NaCl, neat) Vmax 3535,
3450, 3060, 3029, 1958, 1494, 1449, 1373, 1213, 1032, 1009 cm'; '"H NMR(500 MHz,
CDCls) § 7.52 (d, 4H, J= 8.5 Hz), 7.33-7.23 (m, 8H), 7.02-7.00 (m, 3H), 4.84 (s, 2H),
2.78 (s, 1H); 13C NMR(125 MHz, CDCls) § 157.5, 144.4, 129.5, 128.2, 127.8, 125.9,
121.6, 115.2, 89.8, 82.3, 74.4, 56.2; LRMS (EI) m/z 314(19%, M*), 221 (54), 143 (40),
105 (100); HRMS (EI) caled for Ca2HisO2 (M*) 314.1307, found 314.1306.

1,1-Diphenylprop-2-yn-1-ol 17g

H

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 20/1
to 10/1)

98%, Pale yellow solid; Rr= 0.20 (ethyl acetate/hexane = 1/10); m.p. 47.0-47.6 °C;
IR (NaCl, neat) vmax 3545, 3424, 3284, 3060, 3028, 1598, 1490, 1449, 1337, 1166,
1043, 983 cm'}; 'H NMR(500 MHz, CDCls) § 7.61 (d, 4H, J= 7.5 Hz), 7.34 (dd, 4H, J
=17.5,7.0 Hz), 7.28 (t, 2H, J= 7.0 Hz), 2.88 (s, 1H), 2.82 (s, 1H); 13C NMR(125 MHz,
CDCls) § 144.3, 128.3, 127.9, 125.9, 86.3, 75.6, 74.2; LRMS (EI) m/z 208 (98%, M*),
131 (55), 83 (100); HRMS (ED calcd for C1sH120 (M*) 208.0888, found 208.0869.

1,1,3-Triphenylprop-2-yn-1-ol 17h

o Ph
Ph\/

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 20/1
to 10/1)
99%, Pale yellow solid; Rr= 0.26 (ethyl acetate/hexane = 1/10); m.p. 80.4-81.4 °C;
IR (NaCl, neat) vmax 3545, 3424, 3059, 3027, 1598, 1489, 1448, 1337, 1163, 1045,
984 cm; 'H NMR(500 MHz, CDCls) § 7.68 (d, 4H, J= 7.5 Hz), 7.53-7.51 (m, 2H),
7.37-1.31 (m, 7TH), 7.28 (t, 2H, J= 7.5 Hz), 2.89 (s, 1H); 13C NMR(125 MHz, CDCls)
§144.9, 131.8, 128.7, 128.3, 127.7, 126.0, 122.3, 91.6, 87.2, 74.8; HRMS (ESI) calcd
for C21H160Na [M+Nal* 307.10988, found 307.10985.

3-(4-Bromophenyl)-1,1-diphenylprop-2-yn-1-ol 17i
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Br

ph. PHZ

Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 20/1 to 10/1
to 4/1)

99%, pale yellow oil; Rr= 0.15 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax
3428, 3059, 3028, 1486, 1449, 1334, 1011, 823, 751, 698 cm'}; 'H NMR (500 MHz,
CDCls) 6 7.64 (d, 4H, J= 7.5 Hz), 7.45 (d, 2H, J= 8.5 Hz), 7.36-7.33 (m, 6H), 7.27 (t,
2H, J=17.5 Hz), 2.92 (s, 1H); 13C NMR (126 MHz, CDCls) § 144.6, 133.2, 131.6,
128.3, 127.8, 126.0, 122.9, 121.2, 92.7, 86.1, 74.8; HRMS (ESI) calcd for
C21H15BrONa [M+Nal* 385.02040, found 385.02063.

1-Phenyl-1-(o-tolyDhept-2-yn-1-0l 17j

"Bu
OH//

Me Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 20/1
to 10/1)

97%, pale yellow oil; Rr= 0.35 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax
3545, 3458, 3060, 2957, 2931, 2871, 2228, 1601, 1484, 1448, 1328, 999 cm'}; 'H
NMR (500 MHz, CDCls) § 7.95 (d, 1H, /= 8.0 Hz), 7.49 (d, 2H, J= 6.5 Hz), 7.32—
7.21 (m, 5H), 7.10 (d, 1H, J= 7.0 Hz), 2.61 (s, 1H), 2.32 (t, 2H, J= 7.0 Hz), 2.08 (s,
3H), 1.56 (tt, 2H, J="17.5, 7.0 Hz), 1.43 (tq, 2H, J= 7.5, 7.5 Hz), 0.92 (t, 3H, J=17.5
Hz); 13C NMR (126 MHz, CDCls) § 144.4, 142.1, 136.2, 131.9, 128.1, 127.7, 127.6,
126.4, 125.8, 125.3, 88.4, 81.9, 73.9, 30.6, 22.0, 20.9, 18.6, 13.6; HRMS (ESI) calcd
for C20H220Na [M+Nal* 301.15683, found 301.15625.

1,1-Diphenyl-10-(triisopropylsilyl)deca-2,9-diyn-1-0l 17f--------

ph PHZ AN
TIPS

Ph
Nona-1,8-diyne (602.7 mg, 5.00 mmol) ® THF &% (65 mL) {Z “Buli (1.63 M in
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Hexane, 5.1 mL, 8.3 mmol) Z-78CTiiii F L., £DFE F 1 R Lo, RISHHRIZ
Benzophenone (911 mg, 5.00 mmol) % 0°CTHIZA T 3R L7, & 95—, X
IR 278 CE THAI L C #Bulii (1.63 M in Hexane, 5.1 mL, 8.3 mmol) % F L
TEOFEE 1RFFEH L7, TIPSCI (1.18 mL, 5.50 mmol) % 0°C THIAx., KIS
WA BRIZRE L C—BE#E Lo, pUSZ it =7 LKEK TIED T, =
Frxz—7 )V THIH, K EBIRMBHEKTHRGFEZITV., AEZmEET U D A THE
SH, BRI, YIATNVAT A a~x NI T T 4 — (BB TFVI~F o =99/1
to 9/1) & V1 7L HPLC THH L <. 1,1-Diphenyl-10-(triisopropylsilyl)deca-2,9-
diyn-1-ol 17g (817.0 mg, 35%) %147z,

Colorless oil; Rr= 0.32 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax 3462,
3060, 2940, 2864, 2170, 1449, 1329, 1204, 1139, 996 cm'; 'H NMR (500 MHz,
CDCls) § 7.60 (d, 4H, J= 7.0 Hz), 7.31 (dd, 4H, J= 7.5 Hz, J= 7.0 Hz), 7.24 (t, 2H, J
=17.5 Hz), 2.71 (s, 1H), 2.34 (t, 2H, J= 7.0 Hz), 2.25 (t, 2H, J= 7.0 Hz), 1.62 (tt, 2H,
J=1.0, 6.5 Hz), 1.58-1.52 (m, 4H), 1.11-0.98 (m, 21H); 13C NMR (126 MHz, CDCl»)
6 145.4, 128.1, 127.5, 126.0, 108.9, 88.1, 83.1, 80.2, 74.4, 28.3, 28.13, 28.11, 19.7,
18.9, 18.6, 11.3; HRMS (ESI) caled for Cs1Hs20SiNa [M+Nal* 481.29026, found
481.29001.

N-((tert-Butyldimethylsilyl)oxy)-4-methoxybenzenesulfonamide 18¢

MeQO
\©\ //o
S\N,OTBS

/,
O/H

H:NOH-HCI (69.8 mg, 1.00 mmol) ® DMF &% (0.35 M) (2, TBSCI (153 mg,
1.01 mmol) & EtsN (0.65 mL, 4.5 mmol) % 0CT/INx., =i T30 oLz, K
NAENRIZ 4-Methoxybenzenesulfonyl chloride (198 mg, 0.95 mmol) % 0°C THlx.,
FEIRTIBREER L, BUSZ/KTILD T, Bl /L ThilH, 7K & fafn oK <o
ATV, B8 ZMEET U U AT S, &S, Bk (BT v~
»=10/1) THRL T,
N-((tert-Butyldimethylsilyl)oxy)-4-methoxybenzenesulfonamide 18¢ (229.8 mg,
75%) ZFT-,

White solid; Rr= 0.22 (hexane/ethyl acetate = 4/1) ; m.p. 101.2-102.6 °C; IR (NaCl,
neat) vmax 3193, 2930, 2859, 1598, 1499, 1329, 1259, 1160, 1093, 1018 cm'}; 'H
NMR (500 MHz, CDCls) § 7.84 (d, 2H, J= 8.5 Hz), 7.00 (d, 2H, J= 8.5 Hz), 6.47 (br,
1H), 3.89 (s, 3H), 0.88 (s, 9H), 0.17 (s, 6H); 13C NMR (126 MHz, CDCls) § 163.8,
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131.0, 127.5, 114.0, 55.7, 25.8, 17.9, -5.5; HRMS (ESI) caled for C13H2sNO4SSiNa
[M+Nal* 340.10147, found 340.10054.

NOTBS-7 L =)L AL T I REROIEATIE

T X AT va— (1.0eq.) & NOTBS-A/LARCT IR (1.0eq.) OY 71
0 A XU (0.1 M) (2 MS 4A (400 g/mol) Z Mz /=%, UG %Z-78°CE ThH
HLTTMSOTf (0.1eq.) % F L7z, RUSERDNEIRIZR 5 £ THEIRE 2 fiiE L7z
DO L%, BIETTCHELZREL, YISV DTL7u~v 7T 7 40— (B
feF)L/~FH ) THER LT, MOTBS-7 L=/L ALK T I FEEE,

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1,1-diphenylhepta-1,2-dien-3-y1)-4-fl

uorobenzenesulfonamide 12b

F
T
S\ -OTBS

/,
o/

Ph s "Bu
Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 99/1 to 19/1)
28%, colorless oil; Rr=0.59 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax 3060,
3027, 2957, 2930, 2859, 1937, 1592, 1493, 1367, 1253, 1238, 1181, 1155, 1089 cm'’;
'H NMR (500 MHz, CDCls) § 7.79 (dd, 2H, J= 9.0, 5.0 Hz), 7.28-7.22 (m, 6H), 7.00—
6.95 (m, 6H), 2.59 (t, 2H, J= 7.5 Hz), 1.62 (tt, 2H, J= 7.5, 7.5 Hz), 1.38 (tq, 2H, J=
7.5,7.5 Hz), 0.91 (t, 3H, J= 7.5 Hz), 0.79 (s, 9H), 0.10 (br, 6H); 13C NMR (126 MHz,
CDCls) § 200.5, 165.8 (d, Jc-r = 256 Hz), 136.5, 132.7 (d, Jo-r = 9.6 Hz), 128.8, 128.7,
128.0, 127.8, 119.3, 118.3, 115.8 (d, Jcr = 22.8 Hz), 32.6, 29.7, 25.8, 22.6, 17.8, 13.9,
-4.7; F NMR (471 MHz, CDCls) § -103.9; HRMS (ES]) calcd for Cs1HssFNO3SSiNa
[M+Nal* 574.22234, found 574.22245.

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1,1-diphenylhepta-1,2-dien-3-yl)-4-m

ethoxybenzenesulfonamide 12¢
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Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 99/1 to 4/1)
65%, pale yellow oil; Rr= 0.35 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vimax
3060, 2954, 2928, 2854, 1937, 1596, 1496, 1362, 1260, 1167, 1092, 1027 cm'}; 'H
NMR (500 MHz, CDCls) § 7.75 (d, 2H, J= 8.5 Hz), 7.26-7.19 (m, 6H), 6.93 (br, 4H) ,
6.85 (d, 2H, J= 8.5 Hz), 3.86 (s, 3H), 2.60 (t, 2H, J= 8.0 Hz), 1.63 (tt, 2H, J= 8.0,
7.5 Hz), 1.39 (tq, 2H, J= 7.5, 7.0 Hz), 0.92 (t, 3H, J= 7.0 Hz), 0.77 (s, 9H), 0.05 (s,
6H); 13C NMR (126 MHz, CDCls) § 200.6, 163.7, 136.8, 132.1, 128.8, 127.9, 127.5,
124.4,119.6, 117.9, 113.8, 55.5, 32.4, 29.8, 25.8, 22.6, 17.8, 13.9, -4.8; HRMS (ESI)
caled for Cs2H41NO4SSiNa [M+Nal* 586.2423, found 586.2412.

N-(1,1-Bis(4-chlorophenyDhepta-1,2-dien-3-yl)-4-methyl- N-((tert-butyldimethylsily
Doxy)-4-methylbenzenesulfonamide 12d
Ts<~OTBS

Cl
O -)\”Bu

Cl

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
100/1)

61%, Pale yellow solid; Rs= 0.51 (hexane/ethyl acetate = 10/1); m.p. 106.3—-108.9 °C;
IR (NaCl, neat) vmax 3032, 2929, 1934, 1489, 1363, 1174, 830 cm'’; 'H NMR (500
MHz, CDCls) § 7.71 (d, 2H, J= 8.0 Hz), 7.22 (d, 2H, J= 8.0 Hz), 7.18 (d, 4H, J=9.0
Hz), 6.88 (br, 4H), 2.58 (t, 2H, J= 7.5 Hz), 2.48 (s, 3H), 1.60 (tt, 2H, J= 7.5, 7.5 Ha),
1.38 (tq, 2H, J="17.5, 7.5 Hz), 0.91 (t, 3H, J= 7.5 Hz), 0.80 (s, 9H), 0.09 (s, 6H); 13C
NMR(126 MHz, CDCls) § 200.7, 144.6, 134.8, 133.5, 130.1, 129.94, 129.88, 129.2,
128.3, 120.3, 115.8, 31.9, 29.8, 25.8, 22.5, 21.7, 17.7, 13.9, -4.8; HRMS (ESI) calcd
for Cs2H39ClaNO3SSiNa [M+Nal* 638.1695, found 638.1693.
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N-(1,1-Bis(4-methoxyphenylhepta-1,2-dien-3-yl)-4-methyl- N-((tert-butyldimethyls
ilyloxy)-4-methylbenzenesulfonamide 12e
Ts\-OTBS

MeO
O -)\”Bu

OMe

Purified by silica-gel column chromatography (hexane/ethyl acetate = 100/1 to 50/1
to 25/1)

33%, Pale yellow oil; Rr= 0.43 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax
3036, 2929, 1931, 1605, 1509, 1248, 1173 cm'’; 'H NMR (500 MHz, CDCls) 6 7.73 (d,
2H, J=8.0 Hz), 7.21 (d, 2H, J= 8.0 Hz), 6.90 (br, 4H), 6.75 (d, 4H, J= 8.5 Hz), 3.82
(s, 6H), 2.54 (t, 2H, J= 8.0 Hz), 2.47 (s, 3H), 1.60 (tt, 2H, J= 8.0, 7.5 Hz), 1.37 (tq,
2H, J=17.5,7.5 Hz), 0.90 (t, 2H, J= 7.5 Hz), 0.82 (s, 9H), 0.09 (s, 6H); 13C NMR (126
MHz, CDCls) § 199.7, 159.0, 144.2, 130.4, 130.0, 129.9, 129.2, 129.1, 118.6, 117.1,
113.3, 55.2, 32.2, 29.8, 25.8, 22.5, 21.8, 17.8, 13.9, -4.8; HRMS (ESI) calcd for
C34H4sNOsSSiNa [M+Nal* 630.2685, found 630.2684.

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1-cyclohexyl-3,3-diphenylpropa-1,2-d
ien-1-yl)-4-methylbenzenesulfonamide 12f
TBSOL s

Phe__+

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 1/0 to 19/1)
14%, white solid; Rr= 0.33 (hexane/ethyl acetate = 20/1); m.p. 40.8-42.4 °C; IR
(NaCl, neat) vmax 3058, 2928, 2854, 1935, 1598, 1492, 1448, 1362, 1258, 1173, 1087
cm'’; 'H NMR (500 MHz, CDCls) § 7.67 (d, 2H, J= 8.5 Hz), 7.22 (t, 2H, J/= 7.5 Hz),
7.17 (dd, 4H, J=7.5, 7.0 Hz), 7.12 (d, 2H, J=8.5 Hz), 6.91 (d, 4H, J= 7.0 Hz),
2.88 (tt, 1H, J=11.5, 3.0 Hz), 2.42 (s, 3H), 2.13 (br, 2H), 1.80 (br, 2H), 1.73 (br, 1H),
1.39(qt, 4H, J=12.5, 3.0 Hz), 1.28-1.17 (m, 3H), 0.75(s, 9H), 0.07 (s, 6H); 13C NMR
(126 MHz, CDCls) § 199.6, 144.2, 136.8, 130.1, 130.0, 129.2, 128.6, 127.9, 127.3,
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125.1, 118.7, 40.9, 32.6, 26.43, 26.38, 25.6, 21.8, 17.8, -4.6; HRMS (ESI) calcd for
C34H43NO3SSiNa [M + Nal* 596.2631, found 596.2634.

N-((tert-ButyldimethylsilyDoxy)-4-methyl- N-(1-phenoxy-4,4-diphenylbuta-2,3-dien
-2-ylbenzenesulfonamide 12g
Ts\N _OTBS

o .)\/oph
bl

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 49/1 to 9/1)
6%, Colorless sticky oil; Rr= 0.44 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vimax
3060, 2927, 2856, 1943, 1599, 1494, 1461, 1362, 1253, 1173 cm'}; 'H NMR (500
MHz, CDCls) § 7.72 (d, 2H, J= 8.0 Hz), 7.25 (t, 2H, J= 7.5 Hz), 7.20-7.14 (m, 8H),
6.95-6.87 (m, 7H), 4.97 (s, 2H), 2.44 (s, 3H), 0.78 (s, 9H), 0.09 (s, 6H); 13C NMR (126
MHz, CDCls) § 201.6, 158.2, 144.7, 135.8, 130.3, 129.5, 129.34, 129.29, 129.1,
127.94, 127.92, 121.0, 120.9, 115.4, 114.7, 66.6, 25.8, 21.8, 17.8, -4.9; HRMS (ESI)
caled for C3sH3sNO4SSiNa [M+Nal* 620.2267, found 620.2262.

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1,1-diphenyl-10-(triisopropylsilyl)dec
a-1,2-dien-9-yn-3-yl)benzenesulfonamide 12h
Ts\N _OTBS

TIPS
W
Ph ;
Y

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 99/1 to 19/1)
24%, Colorless oil; Rr= 0.52 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) vmax 3060,
2939, 2862, 2170, 1936, 1598, 1462, 1364, 1253, 1173 cm'; 'H NMR (500 MHz,
CDCls) § 7.70 (d, 2H, J= 8.0 Hz), 7.25 (t, 2H, J= 7.5 Hz), 7.20 (dd, 4H, J= 7.5, 7.0
Hz), 7.16 (d, 2H, J= 8.0 Hz), 6.96 (br, 4H), 2.56 (t, 2H, J= 7.5 Hz), 2.44 (s, 3H), 2.17
(t, 2H, J=17.0 Hz), 1.63 (tt, 2H, J= 7.5, 7.5 Hz), 1.53-1.41 (m, 4H), 1.09-0.98 (m,
21H), 0.79 (s, 9H), 0.06 (s, 6H); 123C NMR (126 MHz, CDCls) § 200.7, 144.3, 136.6,
130.2, 130.0, 129.2, 128.8, 128.0, 127.6, 119.2, 118.0, 109.0, 80.0, 32.4, 28.7, 28.6,
27.0,25.9, 21.8, 19.7, 18.6, 17.8, 11.3, -4.8; HRMS (ESI) calcd for C44HesNO3SSizNa
[M+Nal* 764.39649, found 764.39688.
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N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(3,3-diphenylpropa-1,2-dien-1-yl)-4-to
luenesulfonamide 12i

Tsw~OTBS

Ph\(-)\H

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 20/1
to 10/1)
12%, yellow oil; Rr= 0.35 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax 3031,
2955, 2928, 2857, 1950, 1365, 1173 cm'}; 'H NMR (500 MHz, CDCls) § 7.79 (d, 2H,
J=8.0 Hz), 7.36 (d, 2H, J= 8.0 Hz), 7.26 (t, 2H, J= 7.5 Hz), 7.17 (br, 4H), 7.11 (s,
1H), 6.96 (br, 4H), 2.56 (s, 3H), 0.74 (s, 9H), -0.03 (br, 6H); 3C NMR (126 MHz,
CDCls) 6 198.5, 144.7, 135.7, 130.2, 129.3, 129.2, 128.8, 128.0, 127.8, 120.6, 106.6,
25.7,21.9, 17.7, -5.3; HRMS (ESI) calcd for C2sH3sNO3SSiNa [M+Nal+ 514.1848,
found 514.1847.

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1,3,3-triphenylpropa-1,2-dien-1-yDbe
nzenesulfonamide 12

Ts\~OTBS
Ph\(-)\Ph

Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
100/1 to 50/1)

46%, Pale yellow solid; Rr= 0.46 (hexane/ethyl acetate = 10/1); m.p. 53.6-57.0 °C;
IR (NaCl, neat) vmax 3057, 2928, 2857, 1912, 1597, 1362, 1172 cm'’; 'H NMR (500
MHz, CDCls) § 7.72 (d, 2H, J= 7.0 Hz), 7.68 (d, 2H, J= 8.0 Hz), 7.42 (t, 2H, J=8.5
Hz), 7.30-7.36 (m, 3H), 7.25 (dd, 4H, J= 8.5, 8.5 Hz), 7.08 (d, 2H, J= 8.0 Hz), 7.00
(d, 4H, J= 7.5 Hz), 2.42 (s, 3H), 0.89 (s, 9H), 0.18 (s, 6H); 13C NMR (125 MHz,
CDCls) 6 205.1, 144.3, 135.7, 134.3, 130.2, 129.7, 129.0, 128.9, 128.4, 128.1, 128.0,
126.3, 120.7, 120.2, 25.8, 21.8, 17.8, -4.7; HRMS (ESI) calcd for C34H37NO3SSiNa
[M+Nal* 590.2161, found 590.2153.

N-(1-(4-Bromophenyl)-3,3-diphenylpropa-1,2-dien-1-yl)-4-methyl- N-((tert-butyldi
methylsilyl)oxy)-4-methylbenzenesulfonamide 12k
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Ts~OTBS

Ph\’%-
Ph Br

Purified by silica-gel column chromatography (hexane/ethyl acetate = 200/1 to
100/1 to 50/1 to 20/1)

29%, pale yellow solid; Rr= 0.46 (hexane/ethyl acetate = 10/1); m.p. 55.6-57.6 °C;
IR (NaCl, neat) vmax 3058, 2955, 2928, 1910, 1597, 1485, 1362, 1254, 1171 cm''; 'H
NMR (500 MHz, CDCls) § 7.66 (d, 2H, J= 8.0 Hz), 7.51 (d, 2H, J= 8.5 Hz), 7.48 (d,
2H, J=8.5 Hz), 7.30 (t, 2H, J= 7.5 Hz), 7.22 (dd, 4H, J= 7.5, 7.5 Hz), 7.06 (d, 2H, J
= 8.0 Hz), 6.92 (d, 4H, J= 7.5 Hz), 2.40 (s, 3H), 0.83 (s, 9H), 0.10 (s, 6H); 13C NMR
(126 MHz, CDCls) & 205.0, 144.5, 135.5, 133.5, 131.6, 130.2, 129.6, 129.1, 128.9,
128.3, 128.2, 127.8, 122.0, 121.2, 119.6, 25.8, 21.8, 17.8, -4.7; HRMS (ESI) calcd for
C34Hs6"BrNOsSSiNa [M+Nal* 668.1266, found 668.1268.

N-((tert-Butyldimethylsilyl)oxy)-4-methyl- N-(1-phenyl-1-(o-tolyl)hepta-1,2-dien-3-
yl)benzenesulfonamide 121
Ts\-OTBS

-)\” Bu

Me Ph
Purified by silica-gel column chromatography (hexane/ethyl acetate = 99/1 to 9/1)
17%, pale yellow oil; Rr= 0.47 (hexane/ethyl acetate = 10/1); IR (NaCl, neat) Vmax
3060, 2928, 1943, 1598, 1462, 1362, 1252, 1173, 1089 cm'’; 'H NMR (500 MHz,
CDCls) § 7.56 (d, 2H, J= 8.0 Hz), 7.24-7.15 (m, 4H), 7.10-7.07 (m, 2H), 6.97-6.94
(m, 4H), 6.87 (d, 1H, J= 7.5 Hz), 2.59-2.48 (m, 2H), 2.33 (s, 3H), 1.82 (s, 3H), 1.65—
1.54 (m, 2H), 1.38 (tq, 2H, J= 7.5, 7.5 Hz), 0.91 (t, 3H, J= 7.5 Hz), 0.80 (s, 9H), 0.20
(br, 3H), 0.15 (s, 3H); 13C NMR (126 MHz, CDCls) § 199.8, 144.1, 136.5, 136.0, 135.7,
130.0, 129.91, 129.85, 129.6, 128.9, 128.1, 127.4, 127.2, 125.6, 118.8, 116.6, 32.2,
29.8, 25.8,22.6, 21.7, 19.9, 17.8, 13.9, -4.5, -4.8; HRMS (ESI) calcd for
C33sH43sNO3sSSiNa [M+Nal* 584.26306, found 584.26241.

3-Butyl-5,5-diphenyl-2-tosyl-2,5-dihydroisoxazole 19
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Ts
Ph O\N/

Ph \=
"Bu

N-((tert-Butyldimethylsilyl)oxy)- N-(1,1-diphenylhepta-1,2-dien-3-yl)-4-methylbenzene
sulfonamide 12a (110 mg, 200 pmol) @ CH3CN i## (4.0 mL) (2. AgF (30.6 mg,
241 pmol) Z =R TMA T—HREFE L7z, BE FCIWERELE, U TVh T
Lrrv~< T T7 40— (BEBB=F V/~F V= 49/1 to 17/3) THE L C,
3-Butyl-5,5-diphenyl-2-tosyl- 2,5-dihydroisoxazole 19 (42.1 mg, 48%) % 1&7=,
White solid; Rs= 0.23 (hexane/ethyl acetate = 10/1); m.p. 126.2—-127.3 °C; IR (NaCl,
neat) vmax 3059, 2957, 2871, 1664, 1596, 1362, 1172 cm''; 'H NMR (500 MHz,
CDCls) § 7.36 (d, 2H, J= 8.0 Hz), 7.21-7.14 (m, 6H), 7.96 (dd, 4H, J= 6.5, 2.0 Hz),
7.83 (d, 2H, J= 8.0 Hz), 5.36 (s, 1H), 2.60 (t, 2H, /= 8.0 Hz), 2.30 (s, 3H), 1.64 (tt,
2H, J=8.0, 7.0 Hz), 1.37 (tq, 2H, J= 7.0, 7.5 Hz), 0.92 (t, 3H, J= 7.5 Hz); 13C NMR
(126 MHz, CDCls) § 144.5, 144.2, 141.1, 129.5, 128.95, 128.88, 127.9, 127.2, 126.5.
114.6, 94.5, 29.8, 27.5, 22.2, 21.6, 13.8; LRMS (EI) m/z 433 (9%, M*), 278 (35), 167
(43), 105 (100); HRMS (EI) caled for Ca6H2:NOsS (M*) 433.1712, found 433.1717.

o - AIVIR =V AREIRI A DA RO FEAR TFIE

NOTBS-7 L =/L ALK T 2 K (1.0eq.) @ THF i&#& (0.05M) (2, AcOH (1.5
eq.) & TBAF (1.0 Min THF, 1.2 eq.) % O°CTiid F LT 10 /o4t L7z, SIS Z
FREEAKSET N U U LKBEKR TILO T, YFLo—7 LT, KEfafififikc
Pl L7t%ic, AHE AR Y U ATl Sw, R&BRlZ, YU BTN T LY
nv 7774 — (BT FVI~FH ) THE LT, a-AVKR=VAREEFIAF VL
HLLIEA XYV U ES,

2-((4-Fluorophenyl)sulfonyl)-1,1-diphenylhept-1-en-3-one oxime 14b

Ph Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 19/1 to 7/3)
96%, white solid; Rr= 0.39 (hexane/ethyl acetate = 2/1); m.p. 37.1-38.6 °C; IR
(NaCl, neat) vmax 3427, 3188, 3056, 2959, 2931, 2871, 1590, 1492, 1317, 1290, 1236,
1146 cm’; 'H NMR (500 MHz, CDCls) § 8.94 (br, 1H), 7.50 (dd, 2H, /= 8.5,
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5.0(H-F) Hz), 7.29 (m, 1H), 7.26-7.19 (m, 7H), 7.08 (d, 2H, J= 6.5 Hz), 6.93 (dd, 2H,
J=28.5,8.5Hz), 2.32 (t, 2H, J= 8.0 Hz), 1.41 (tt, 2H, J=8.0, 7.5 Hz), 1.23 (tq, 2H, J
=17.5,7.0 Hz), 0.83 (t, 3H, J= 7.0 Hz); 13C NMR (126 MHz, CDCls) § 165.1 (d, Jo-r =
256 Hz), 156.5, 155.3, 139.5, 138.5, 137.7, 137.1 (d, Jo-r = 3.7 Hz), 130.9 (d, Jo-r =
9.6 Hz), 129.2, 129.1, 129.0, 128.4, 128.1, 127.7, 115.6 (d, Jo-r = 22.8 Hz), 29.7, 27.0,
22.8,13.7; 1°F NMR (471 MHz, CDCls) § -105.0; HRMS (ESI) calcd for
C25H24FNO3sSNa [M+Nal* 460.13586, found 460.13584.

2-((4-Methoxyphenyl)sulfonyl)-1,1-diphenylhept-1-en-3-one oxime 14c

Ph Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 13/2 to 1/1)
88%, White solid; Rr= 0.21 (hexane/ethyl acetate = 2/1) ; m.p. 39.9—41.5 °C; IR
(NaCl, neat) vmax 3427, 3192, 3058, 2959, 2871, 1594, 1496, 1444, 1317, 1298, 1261,
1144 cm'}; 'H NMR (500 MHz, CDCls) § 9.08 (br, 1H), 7.43 (d, 2H, J= 9.5 Hz), 7.30—
7.19 (m, 8H), 7.12 (d, 2H, J= 6.5 Hz), 6.75 (d, 2H, J= 9.5 Hz), 3.79 (s, 3H), 2.32 (t,
2H, J=8.0 Hz), 1.39 (tt, 2H, J= 8.0, 7.5 Hz), 1.21 (tq, 2H, J=17.5, 7.0 Hz) , 0.82 (t,
3H, J= 7.0 Hz); 3C NMR (126 MHz, CDCls) § 163.1, 156.5, 154.4, 139.8, 138.9,
138.0, 132.6, 130.4, 129.09, 129.06, 128.7, 128.2, 128.0, 127.6, 113.6, 55.5, 29.8,
26.9, 22.9, 13.7; HRMS (ESI) caled for C26H2:NO4SNa [M+Nal* 472.15585, found
472.15593.

1,1-Bis(4-chlorophenyl)-2-(4-toluenesulfonyl)hept-1-en-3-one oxime 14d

NOH
Ts

"Bu
|
Cl I I Cl

Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 10/1
to 5/1)

98%, White solid; Rr= 0.13 (hexane/ethyl acetate = 4/1); m.p. 62.3—-65.6 °C; IR
(NaCl, neat) vmax 3423, 2958, 1594, 1489, 1146, 1090, 1014, 814 cm'’; 'H NMR (500
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MHz, CDCls) § 8.52 (br, 1H, OH), 7.40 (d, 2H, J= 8.0 Hz), 7.213 (d, 2H, J= 9.0 Hz),
7.211 (d, 2H, J= 8.5 Hz), 7.13 (d, 2H, J=9.0 Hz), 7.11 (d, 2H, J= 8.5 Hz), 7.01 (d,
2H, J= 8.0 Hz), 2.38 (s, 2H), 2.32 (t, 3H, J= 8.0 Hz), 1.36 (tt, 2H, J= 8.0, 7.0 Hz) ,
1.22 (tq, 2H, J= 7.5, 7.0 Hz), 0.83 (t, 3H, J= 7.5 Hz); 3C NMR (126 MHz, CDCls) §
156.3, 151.9, 144.2, 139.8, 137.8, 137.7, 135.9, 135.3, 134.8, 130.7, 129.1, 128.4,
128.2, 128.0, 29.7, 27.0, 22.8, 21.6, 13.7; HRMS (ESI) calcd for C26H27C1:NO3SNa
[M+Nal* 524.0830, found 524.0823.

1,1-Bis(4-methoxyphenyl)-2-(4-toluenesulfonyl)hept-1-en-3-one oxime 14e

NOH
Ts

| "Bu
MeO I l OMe

Purified by silica-gel column chromatography (hexane/ethyl acetate = 10/1 to 5/1 to
5/2)

91%, pale yellow oil; Rr= 0.32 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) Vmax
3502, 2929, 1603, 1509, 1254, 1175 cm'l; 'H NMR (500 MHz, CDCls) § 9.05 (br, 1H),
7.43 (d, 2H, J=8.5 Hz), 7.12 (d, 2H, J=9.0 Hz), 7.08 (d, 2H, J= 8.5 Hz), 7.01 (d, 2H,
J=9.0 Hz), 6.76-6.73 (m, 4H), 3.82 (s, 3H), 3.72 (s, 3H), 2.34 (s, 3H), 2.31 (t, 2H, J
= 8.0 Hz), 1.40 (tt, 2H, J= 8.0, 7.5 Hz), 1.23 (tq, 2H, J= 7.5, 7.5 Hz), 0.83 (t, 3H, J=
7.5 Hz); 3C NMR (126 MHz, CDCls) § 160.1, 159.7, 156.7, 154.4, 143.3, 138.5, 136.8,
132.6, 131.34, 131.30, 130.7, 128.9, 128.1, 113.3, 112.8, 55.2, 55.1, 29.7, 27.0, 22.8,
21.5, 13.7; HRMS (ES]D calcd for C2sH31NOsSNa [M+Nal* 516.18206, found
516.18142.

1-Cyclohexyl-3,3-diphenyl-2-tosylprop-2-en-1-one oxime 14f

NOH

Ph Ph

Ts

Purified by silica-gel column chromatography (hexane/ethyl acetate = 19/1 to 7/3)
96%, white solid; Rr= 0.40 (hexane/ethyl acetate = 2/1) ; m.p. 72.3-74.6 °C; IR

(NaCl, neat) vmax 3435, 3185, 3028, 2927, 2852, 1596, 1445, 1302, 1146, 1086 cm};
'H NMR (500 MHz, CDCls) § 8.93 (br, 1H), 7.33 (d, 2H, J= 8.5 Hz), 7.28-7.21 (m,
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6H) , 7.18 (dd, 2H, J= 8.0, 7.5 Hz), 7.05-7.01 (m, 4H), 2.95 (tt, 1H, J=12.0, 3.0 Hz),
2.32 (s, 3H), 1.65 (br, 7H), 1.27-1.20 (m, 2H), 1.11-1.03 (m, 1H); 13C NMR (126
MHz, CDCls) § 159.2, 154.9, 143.3, 140.2, 138.6, 138.3, 138.0, 129.9, 129.6, 128.9,
128.8,128.2, 128.1, 127.9, 127.5, 39.7, 28.5, 26.3, 25.9, 21.5; HRMS (ESI) calcd for
C2sH20NO3SNa [M+Nal* 482.17658, found 482.17700.

1-Phenoxy-4,4-diphenyl-3-tosylbut-3-en-2-one oxime 14g

NOH
Ts OPh

Ph Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 49/1 to 1/1)
85%, white solid; Rr= 0.29 (hexane/EtOAc = 2/1); m.p. 46.8-48.2 °C; IR (NaCl,
neat) vmax 3400, 3193, 3060, 2876, 1597, 1495, 1444, 1303, 1242, 1146, 1086 cm'’;
'H NMR (500 MHz, CDCls) § 9.18 (br, 1H), 7.40-7.35 (m, 4H), 7.27 (t, 1H, J="17.5
Hz), 7.21-7.16 (m, 7H), 7.08 (d, 2H, J= 7.0 Hz), 7.05 (t, 1H, /= 7.0 Hz), 7.01-6.99
(m, 4H), 4.91 (s, 2H), 2.31 (s, 3H); 13C NMR (126 MHz, CDCls) § 157.7, 157.0, 154.4,
143.6, 140.1, 138.0, 137.6, 136.5, 129.6, 129.2, 128.8, 128.7, 128.4, 128.27, 128.25,
128.18, 127.7, 121.5, 114.7, 64.4, 21.5; HRMS (ESI) calcd for C20H2sNOsSNa
[M+Nal* 506.14020, found 506.14008.

1,1-Diphenyl-2-tosyl-10-(triisopropylsilyl)dec-1-en-9-yn-3-one oxime 14h

NOH _ TIPS
Ts 7

Ph Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 49/1 to 7/3)
84%, colorless oil; Rr= 0.47 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) vmax 3431,
3190, 3058, 2940, 2864, 2170, 1596, 1463, 1317, 1148 cm'l; 1H NMR (500 MHz,
CDCls) § 8.72 (br, 1H), 7.39 (d, 2H, J=8.0 Hz), 7.29 (t, 1H, J= 7.0 Hz), 7.26-7.18
(m, 7H), 7.10-7.08 (m, 4H), 2.35 (s, 3H), 2.29 (t, 2H, J= 7.5 Hz), 2.16 (t, 2H, J= 7.5
Hz), 1.44 (tt, 2H, J="7.5, 7.0 Hz), 1.40-1.28 (m, 4H), 1.08-0.98 (m, 21H); 13C NMR
(126 MHz, CDCls) § 156.2, 154.8, 143.7, 139.7, 138.6, 138.1, 137.9, 129.1, 129.0,
128.8, 128.24, 128.20, 128.1, 127.6, 109.0, 80.0, 29.9, 28.7, 28.4, 24.2, 21.6, 19.6,
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18.6, 11.2; HRMS (ESI) caled for C3sHs9NO3SSiNa [M+Nal* 650.31001, found
650.31007.

3,3-Diphenyl-2-tosylacrylaldehyde oxime 14i

NOH

Ts | H

Ph Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 99/1 to 9/1 to
17/33)

60%, white solid; Rr= 0.32 (hexane/ethyl acetate = 2/1); m.p. 233.5-235.3 °C; IR
(NaCl, neat) vmax 3312, 3055, 3027, 1598, 1563, 1489, 1444, 1312, 1137, 993 cm'%;
'H NMR (500 MHz, DMSO-d6) § 11.44 (s, 1H), 7.81 (s, 1H), 7.51 (d, 2H, J/= 8.0 Hz),
7.34-7.26 (m, 8H), 7.10 (d, 2H, J= 7.5 Hz), 7.01 (d, 2H, J= 7.0 Hz), 2.36 (s, 3H); 13C
NMR (126 MHz, DMSO-d6) § 156.0, 144.0, 143.8, 140.4, 138.8, 138.2, 134.1, 129.4,
129.3, 128.93, 128.90, 128.6, 128.5, 127.7, 127.5, 21.1; HRMS (ESI) calcd for
C22H19NO3SNa [M+Nal* 400.09833, found 400.09826.

1,3,3-Triphenyl-2-(4-toluenesulfonyl)prop-2-en-1-one oxime 14j

NOH
Ts

Ph Ph

Ph

Purified by silica-gel column chromatography (hexane/ethyl acetate = 50/1 to 25/1
to 10/1 to 5/1 to 2/1)

25%, colorless oil; Rr= 0.29 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) Vmax 3404,
3156, 3057, 3025, 2854, 1595, 1443, 1314, 1146, 1081, 763, 702 cm'}; 'H NMR (500
MHz, CDCls) 6 8.49 (br, 1H), 7.49-7.47 (m, 2H), 7.43 (d, 2H, J= 9.0 Hz), 7.30-7.21
(m, 6H), 7.18-7.11 (m, 5H), 7.08 (t, 4H, J= 8.0 Hz), 2.35 (s, 3H); 13C NMR (126 MHz,
CDCls) 6 156.5, 151.9, 143.7, 139.8, 139.4, 138.2, 137.9, 132.4, 129.2, 129.1, 129.03,
128.96, 128.8, 128.5, 128.4, 128.3, 127.9, 127.7, 127.6, 21.6; HRMS (ES]) calcd for
C2sH23NO3SNa [M+Nal* 476.12963, found 476.12940.

1-(4-Bromophenyl)-3,3-diphenyl-2-(4-toluenesulfonyl)prop-2-en-1-one oxime 14k
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NOH
Ts

Ph Ph Br

Purified by silica-gel column chromatography (hexane/ethyl acetate = 10/1 to 5/1 to
2/1)

22%, colorless oil; Rr= 0.24 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) Vmax 3398,
3160, 3028, 2864, 1587, 1487, 1314, 1146 cm'}; 'H NMR (500 MHz, CDCls) § 8.39
(br, 1H), 7.43 (d, 2H, J= 8.5 Hz), 7.37 (d, 2H, J= 8.5 Hz), 7.32 (d, 2H, J= 8.5 Hz),
7.29 (t, 1H, J=17.0 Hz), 7.23 (dd, 2H, J="17.5, 7.0 Hz), 7.17 (¢, 1H, J= 7.5 Hz), 7.14
(dd, 2H, J=17.5, 6.5 Hz), 7.10-7.09 (m, 4H), 7.04 (d, 2H, J= 6.5 Hz), 2.36 (s, 3H); 13C
NMR (126 MHz, CDCls) § 156.9, 151.1, 143.9, 139.6, 138.9, 138.0, 137.7, 131.3,
130.9, 130.6, 129.1, 128.9, 128.8, 128.7, 128.4, 128.0, 127.6, 123.5, 21.6; HRMS
(ESI) caled for CosH22"BrNO3sSNa [M+Nal* 554.0402, found 554.0418.

3,5,5-Triphenyl-4-tosyl-4,5-dihydroisoxazole 16a
Ph O\N
Ph)§/|k
Ph
Ts
Purified by silica-gel column chromatography (hexane/ethyl acetate = 10/1 to 5/1 to
5/2)
57%, white solid; Rr= 0.37 (hexane/ethyl acetate = 4/1); m.p. 233.5-235.1 °C; IR
(NaCl, neat) vmax 3060, 3029, 2978, 2920, 2596, 1494, 1447, 1326, 1149, 1085 cm’};
'H NMR (500 MHz, CDCls) § 7.70 (d, 2H, J= 7.0 Hz), 7.59 (d, 2H, J= 8.0 Hz), 7.44
(d, 2H, J= 8.0 Hz), 7.38-7.20 (m, 9H), 7.07 (d, 2H, J= 7.5 Hz), 7.01 (d, 2H, J=17.5
Hz), 5.77 (s, 1H), 2.35 (s, 3H); 13C NMR (126 MHz, CDCls) § 155.8, 145.1, 143.5,
135.5, 134.4, 130.3, 129.2, 129.1, 128.7, 128.6, 128.5, 128.3, 128.2, 128.0, 127.7,
127.5, 124.8, 94.0, 76.4, 21.6; HRMS (ESI) calcd for C2sH23NO3SNa [M+Nal*
476.12963, found 476.13009.

3-(4-Bromophenyl)-5,5-diphenyl-4-tosyl-4,5-dihydroisoxazole 16b
Ph |

Ts
Br
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Purified by silica-gel column chromatography (hexane/ethyl acetate = 10/1 to 5/1 to
2/1)

53%, white solid; Rr= 0.41 (hexane/ethyl acetate = 2/1); m.p. 89.5-91.3 °C; IR
(NaCl, neat) vmax 3060, 2981, 1593, 1492, 1448, 1397, 1329, 1149 cm'’; 'H NMR
(500 MHz, CDCls) § 7.50 (dd, 4H, J= 8.5, 7.5 Hz), 7.39 (d, 2H, J= 8.5 Hz), 7.35 (d,
2H, J=17.0 Hz), 7.24-7.14 (m, 7H), 6.97 (br, 4H), 5.64 (s, 1H), 2.30 (s, 3H); 13C NMR
(126 MHz, CDCls) § 155.0, 145.4, 143.3, 135.2, 134.2, 131.7, 129.2, 129.1, 128.7,
128.5, 128.2, 128.1, 127.6, 124.9, 124.8, 94.3, 76.3, 21.7; HRMS (ESI) calcd for
C2sH22BrNO3sSNa [M+Nal* 554.04015, found 554.03949.

(1Z,3 B)-1-Phenyl-1-(o-tolyl)-2-(4-toluenesulfonyDhept-1-en-3-one oxime 141
_OH
N

Ts
"Bu

Ph

Me
UGN T AT e~ NI T T 40— (FEET T V~F ) TR L7- 141 £ 14m

DIRAEY (155.0 mg, 14/14m = 19/1 determined by 'H NMR) % . & 52 HPLC
(MeOH/H2O = 75/25, % 7 . : Kaseisorb LC ODS 2000) TH5 & L .
(1Z,3 E)-1-Phenyl-1- (o-tolyl)-2-(4-toluenesulfonyl)hept-1-en-3-one oxime 141 (132.0
mg) & (1£)-1- Phenyl-1-(o-tolyl)-2-(4-toluenesulfonylhept-1-en-3-one oxime 14m

(4.3 mg) #1537z,
74%, white solid; Rr= 0.41 (hexane/ethyl acetate = 2/1); m.p. 121.8-123.5 °C; IR
(NaCl, neat) vmax 3433, 3178, 3061, 3023, 2958, 2929, 2871, 1596, 1455, 1316, 1147,
1085 cm:; 'H NMR (500 MHz, CDCls) § 9.27 (br, 1H), 7.39-7.21 (m, 10H), 7.09 (d,
2H, J=8.0 Hz), 6.95 (br, 1H), 2.50 (ddd, 1H, J/= 14.5, 10.5, 5.5 Hz), 2.36 (s, 3H),
2.19 (br, 1H), 1.69 (br, 3H), 1.39 (br, 2H), 1.30-1.14 (m, 2H), 0.81 (t, 3H, J= 7.5
Hz); 3C NMR (126 MHz, CDCls) § 156.7, 154.2, 143.8, 139.1, 138.2, 137.9, 136.8,
135.9, 130.1, 129.9, 129.4, 128.9, 128.8, 128.6, 128.5, 127.9, 124.9, 30.0, 27.0, 22.9,
21.5, 19.6, 13.7; HRMS (ESI) caled for C27H20NO3SNa [M+Nal* 470.17658, found
470.17690. Properties of single crystal for X-ray crystallography; R: = 0.0378, wR2
= 0.0972, recrystalyzed with elusion (hexane/ethyl acetate) at 60 °C to rt.
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Figure 3-3. 14IOORTEPE]

(1£)-1-Phenyl-1-(o-tolyl)-2-(4-toluenesulfonylhept-1-en-3-one oxime 14m

NOH

Ts
"Bu

Ph

Me
2%, white solid; Rr= 0.41 (hexane/ethyl acetate = 2/1); m.p. 152.0-153.8 °C; IR
(NaCl, neat) vmax 3433, 3060, 2958, 2927, 2871, 1596, 1456, 1315, 1146, 1085 cm'’;
'H NMR (500 MHz, CDCls) § 7.38 (d, 2H, J= 8.5 Hz), 7.26-7.06 (m, 11H), 2.36 (s,
3H), 2.23 (t, 2H, J= 8.0 Hz), 2.17 (s, 3H), 1.43 (br, 2H), 1.26 (m, 2H), 0.87 (t, 3H, J=
7.5 Hz); 3C NMR (126 MHz, CDCls) § 156.4, 155.0, 143.5, 140.3, 139.1, 138.3, 136.7,
135.2, 130.6, 129.3, 128.9, 128.6, 128.4, 128.3, 128.1, 127.4, 125.2, 30.0, 26.9, 23.1,
21.6, 20.2, 13.8; HRMS (ESI) caled for C27H20NO3SNa [M+Nal* 470.17658, found
470.17659.

SFPNRER 2 > 72 NOTBS-7 L =/L AR T I ROERK

6-Hydroxy-6,6-diphenylhex-4-yn-1-yl acetate 20

OH OAcC
ph T F

Ph
1,1-Diphenylhex-2-yne-1,6-diol (793 mg, 3.00 mmol) D7 mu * % & (30
mL) (Z EtsN (0.75 mL, 5.25 mmol) & Ac20 (0.5 mL, 5.25 mmol) % 0°CCii§i F L.
IR T 1M Lic, RISZBIFIREEKFET Y U LKEK TIO T, Yr7rr A4
VCHI, KTHEEITV., AEEEEET MY U A TS, KRBl VU
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TNAT v~ T T7 0— (BT VI~FTH 2 =4/1t02/1) THERL T,
6-Hydroxy-6,6- diphenylhex-4-yn-1-yl acetate 20 (881 mg, 96%) % +7-,

Colorless oil; Rr= 0.44 (hexane/ethyl acetate = 2/1); IR (NaCl, neat) vmax 3454, 3060,
2960, 2235, 1738, 1598, 1490, 1449, 1367, 1247, 1039, 891 cm''; 'H NMR (500 MHz,
CDCls) 6 7.59 (d, 4H, J= 7.5 Hz), 7.32 (dd, 4H, J= 7.5, 7.0 Hz), 7.25 (m, 2H), 4.18 (t,
2H, J=6.0 Hz), 2.90 (m, 1H), 2.44 (t, 2H, J= 7.0 Hz), 2.03 (s, 3H), 1.91 (tt, 2H, J=
6.0, 7.0 Hz); 13C NMR (126 MHz, CDCls) § 171.1, 145.2, 128.2, 127.5, 125.9, 86.4,
83.9, 74.3, 63.0, 27.6, 20.9, 15.7; HRMS (ESI) calcd for C2oHz2003Na [M+Nal*
331.13101, found 331.13103.

4-((NV((tert-Butyldimethylsilyl)oxy)-4-methylphenyl)sulfonamido)-6,6-diphenylhex
a-4,5-dien-1-yl acetate 21
Ts.-OTBS

Ph .él\/\/OAC
bl

Ph

6-Hydroxy-6,6-diphenylhex-4-yn-1-yl acetate 20 (138 mg, 450 umol) & N-((tert-
Butyldimethylsilyl)oxy)-4-methylbenzenesulfonamide 18a (135 mg, 450 umol) ®
Vw2 UouEiEE (4.5 mL) 12 MS 4A (189 mg) ZNx 7-t%. TMSOTf (40.5 pL,
225 umol) Z-78°C T F L7, SUGAIRNFIRICRE 5 £ CTHERE 2 i L7 Hi#R
L7k, WIE T CEIEEBREL, YU BTN D T ra~ N TT7 7 0 — (Big=F v/
~FH 2 =100/1 to 50/1 to 20/1 to 10/1 to 4/1) TR L T,
4-((V-((tert-Butyldimethylsilyl)oxy)-4-methylphenyl)sulfonamido)-6,6-diphenylhex
a-4,5-dien-1-yl acetate 21 (187 mg, 71%) Z1%7-,
Colorless oil; Rr=0.44 (hexane/ethyl acetate = 4/1); IR (NaCl, neat) vmax 3058, 2956,
2857, 1937, 1740, 1597, 1492, 1443, 1362, 1251, 1173, 1089 cm'}; 'H NMR (500
MHz, CDCls) § 7.71 (d, 2H, J= 8.0 Hz), 7.28-7.25 (m, 2H), 7.22-7.18 (m, 6H), 6.94
(br, 4H), 4.10 (t, 2H, J = 6.5 Hz), 2.67 (t, 2H, J= 8.0 Hz), 2.46 (s, 3H), 2.06 (s, 3H),
1.98 (tt, 2H, J= 6.5, 8.0 Hz), 0.78 (s, 9H), 0.05 (br, 6H); 1*C NMR (126 MHz, CDCls)
6 200.4, 171.1, 144.5, 136.4, 130.0, 129.3, 128.8, 128.0, 127.8, 118.5, 118.4, 63.8,
29.1, 26.8, 25.8, 21.8, 21.0, 17.8, -4.8; HRMS (ESI) caled for CssH41NO5SSiNa
[M+Nal* 614.23724, found 614.23610.

N-((tert-Butyldimethylsilyl)oxy)- N-(6-hydroxy-1,1-diphenylhexa-1,2-dien-3-yl)-4-m

ethylbenzenesulfonamide 22
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Ts~OTBS

Ph

4-((NV-((tert-ButyldimethylsilyDoxy)-4-methylphenyl)sulfonamido)-6,6-diphenylh
exa-4,5-dien-1-yl acetate 21 (1.17 g, 2.0 mmol) ® MeOH {## (33 mL) 2 KoCOs

(553 mg, 4.00 mmol) % 0°CTHIA, €D FEEDIRE T 2 RpfilisHk Uiz, ML g
WAL T =0 LK TIESOH T, Yoo —7 )V T, 7K & fafn K Ciei
ATV, AE LT U U A TR S, &BIS, YV ATV T a< b
777 40— (BB F/VI~FH L =4/1t02/1) THELT,
N-((tert-Butyldimethylsilyl)oxy)- N-(6-hydroxy-1,1-diphenylhexa-1,2-dien-3-yl)-4-
methylbenzenesulfonamide 22 (940 mg, 86%) & 2-(Diphenylmethylene)dihydro-
2 Hpyran-3(4 H)-one oxime 24 (39.5 mg, 7%) % 1%7=,
White solid; Rr= 0.16 (hexane/ethyl acetate = 4/1); m.p. 37.3-38.3 °C; IR (NaCl,
neat) vmax 3374, 3058, 2928, 2857, 1936, 1597, 1492, 1443, 1361, 1253, 1173 cm’};
'H NMR (500 MHz, CDCls) § 7.72 (d, 2H, J= 8.5 Hz), 7.26-7.23 (m, 2H), 7.21-7.18
(m, 6H), 6.93 (br, 4H), 3.69 (t, 2H, J= 6.5 Hz), 2.71 (t, 2H, J= 7.5 Hz), 2.45 (s, 3H),
1.93 (tt, 2H, J= 6.5, 7.5 Hz), 0.77 (s, 9H), 0.05 (br, 6H); 1*C NMR (126 MHz, CDCls)
6 200.5, 144.5, 136.5, 130.0, 129.9, 129.3, 128.8, 128.0, 127.6, 118.7, 118.3,
62.1,30.7, 28.9, 25.8, 21.8, 17.7, -4.9; HRMS (ESI) calcd for Cs1Hs9NO4SSiNa
[M+Nal* 572.22667, found 572.22617.

M MERR AR B RE AL RS &2 R L 740 F BB RO

(£)-2-(Diphenylmethylene)dihydro-2 H-pyran-3(4 H)-one oxime 23

Ph N/OH

NS
Ph

@)

N-((tert-Butyldimethylsilyloxy)- N-(6-hydroxy-1,1-diphenylhexa-1,2-dien-3-yl)-4
-methylbenzenesulfonamide 22 (55.1 mg, 100 pmol) ¢ CHsCN &% (2.0 mL) {Z
DIAD (29 uL, 150 pmol) %2815 T/l % 72#% . TBAF (1.0 M in THF, 0.11 mL, 110 umol)
Z-40C T F L. O FE EDIRE T 30 ek Lz, S ZfafKBKEST U UL
KW TIED T, P FLx—7 /LTI, K & ik CHE 21TV, AiiE 4
g U U AT SE -, BEIC, YUV T Tara~ NTT 70— (Hig
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TF)V~FH 2 =20/1 to 10/1 to 4/1 to 2/1) THHL L T, 2-(Diphenylmethylene)
dihydro-2 H-pyran-3(4 H)-one oxime 23 (17.4 mg, 62%) % 157=,

White solid; Rr= 0.32 (hexane/ethyl acetate = 4/1); m.p. 174.8-175.7 °C; IR (NaCl,
neat) vmax 3264, 3053, 2978, 1598, 1491, 1442, 1282, 1188, 1119, 1063, 1006, 940
cm; 'H NMR (500 MHz, CDCls) 6 7.81 (br, 1H), 7.30-7.24 (m, 4H), 7.22-7.13 (m,
4H), 7.04 (d, 2H, J= 8.0 Hz), 3.98 (t, 2H, /= 5.0 Hz), 2.71 (t, 2H, J= 7.0 Hz), 1.97
(tt, 2H, J= 5.0, 7.0 Hz); 3C NMR (126 MHz, CDCls) 6§ 153.1, 144.3, 141.9, 139.8,
130.5, 130.4, 128.0, 127.6, 126.6, 126.0, 122.6, 66.7, 23.0, 22.9; HRMS (CI) calcd for
Ci1sH1sNO2 [M+H]* 290.1327, found 280.13266. Properties of single crystal for
X-ray crystallography; R: = 0.0515, wR2 = 0.1454, recrystalyzed with elusion
(hexane/ethyl acetate) at 60 °C to rt.

Figure 3-4. 23MORTEPX

6-Hydroxy-1,1-diphenyl-2-tosylhex-1-en-3-one oxime 24

N-((tert-Butyldimethylsilyloxy)- N-(6-hydroxy-1,1-diphenylhexa-1,2-dien-3-yl)-4
-methylbenzenesulfonamide 22 (55.0 mg, 100 pmol) @ MeOH ¥ (2.0 mL) (Z
KoCOs (27.8 mg, 100 umol) % 0°CTHNX., =R T 12 BEREAE L7-, SIS % fiafnih
(b7 =T AKFKTIED T, Y2F Lo —T7 /L CTHIH, /K& ARk g%
1TV, AEZEE T N U A THIRSE T2, KRlIC, U5V srsa~ 7
77 4 — (Eifg=F/V/~F1 > =10/1to 4/1 to 2/1 to 1/1 to 1/2) THR L T,
6-Hydroxy-1,1-diphenyl-2-tosylhex-1-en-3-one oxime 24 (18.3 mg, 42%) &
2-(Diphenylmethylene)dihydro-2 H-pyran-3(4 H)-one oxime 23 (11.4 mg, 41%) %15
7

126



Colorless oil; Rr= 0.19 (hexane/ethyl acetate = 2/1); tH NMR (500 MHz, CDCls) &
8.76 (br, 1H), 7.37 (d, 2H, J= 8.5 Hz), 7.29-7.18 (m, 8H), 7.09-7.06 (m, 4H), 3.39 (t,
2H, J=6.0 Hz), 2.46 (t, 2H, J= 7.0 Hz), 2.35 (s, 3H) , 1.71 (tt, 3H, J= 6.0, 7.0 Hz);
13C NMR (126 MHz, CDCls) § 156.0, 155.2, 143.7, 139.5, 138.8, 138.0, 137.8, 129.19,
129.16, 129.0, 128.9, 128.3, 128.12, 128.07, 127.6, 61.5, 28.1, 26.4, 21.6; HRMS
(ESI) calcd for C25H25NO4SNa [M+Nal* 458.14020, found 458.13930.

O-Ac- R EIRN A 3 3 A AR O B TFIE

RafnAd %A (1.0eq) Y7 raAHX L ARKE (01 M) 12 AceO (1.75eq.) &
EtsN (1.75eq.) % 0°CTiiii F L7=%%. =RIE T 6 RRHEIE Lz, UG % fafnm s /K5
FRU T AKAEKTIED T, Yr7un XX T, KTHREEZITV., FHEE % bR
T RU D LATHIBESE =, B&ZRIZ, YU Tara~v N7 0— (Bilg=T
JUI~FH ) THRELL T, OAcAMafid %o L2157,

1,1-Diphenyl-2-tosylhept-1-en-3-one O-acetyl oxime 25
Ph  NOAc

NS
Ph "Bu

Ts
Purified by silica-gel column chromatography (hexane/ethyl acetate = 10/1 to 4/1)
93%, pale yellow solid; Rr= 0.24 (hexane/ethyl acetate = 4/1); m.p. 109.9-112.6 °C;
IR (NaCl, neat) vmax 3058, 2959, 2932, 2871, 1770, 1596, 1444, 1320, 1202, 1149
cm’l; tH NMR (500 MHz, CDCls) § 7.40 (d, 2H, J= 8.5 Hz), 7.32—7.20 (m, 8H), 7.12
(d, 2H, J= 8.5 Hz), 7.08 (d, 2H, J= 7.0 Hz), 2.42 (t, 2H, J= 8.0 Hz), 2.36 (s, 3H),
2.19 (s, 3H), 1.37 (tt, 2H, J=17.5, 8.0 Hz), 1.16 (tq, 2H, J= 7.5, 7.5 Hz), 0.80 (t, 3H, J
= 7.5 Hz); 3C NMR (126 MHz, CDCls) § 168.3, 164.3, 155.5, 144.0, 139.0, 138.0,
137.6, 137.4, 129.3, 129.01, 128.96, 128.5, 128.3, 128.0, 127.5, 31.6, 27.1, 22.5, 21.6,
19.7, 13.6; HRMS (ESI) caled for C2sH2oNO4SNa [M+Nal* 498.17150, found
498.17133.

F /U U BROIERTIA

O-Ac-Afafid % A (1.0 eq.) @ AcOH Fi (0.17 M) (Z Fe(acac)s (20 mol%)
ZMAx T, 80°CE THELIIRAET 1 B L7z, WK A =R E TH=o L TR EE
F R U AKER RS E RS, YT —T LG . KT ATV, FHE
Wi NV U LTRSS, &I, YIS T hra~ 7T 7 09— (B
BT )uI~FH ) THRELT, /U 2157,
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2-Butyl-4-phenyl-3-tosylquinoline 26

=~ "N

~

Ph "Bu

Ts
Purified by silica-gel column chromatography (hexane/ethyl acetate = 20/1 to 10/1)
84%, pale yellow solid; Rr= 0.44 (hexane/ethyl acetate = 4/1); m.p. 106.6—108.0 °C;
IR (NaCl, neat) vmax 3061, 3029, 2955, 2870, 1541, 1481, 1322, 1151, 1088 cm'’; 'H
NMR (500 MHz, CDCls) § 8.07 (d, 1H, /= 8.0 Hz), 7.75 (ddd, 1H, J= 8.0, 8.0, 2.0
Hz), 7.42-7.30 (m, 6H), 7.18 (dd, 1H, J= 8.5, 2.0 Hz), 7.10 (d, 2H, J= 8.5 Hz), 7.05
(d, 2H, J=17.0 Hz), 3.46 (t, 2H, J= 8.0 Hz), 2.36 (s, 3H), 1.82 (m, 2H), 1.49 (tq, 2H, J
=17.5,7.5 Hz), 0.96 (t, 3H, J= 7.5 Hz); 3C NMR (126 MHz, CDCls) § 160.1, 151.1,
148.0, 143.4, 140.0, 135.0, 132.1, 131.9, 129.7, 129.3, 128.6, 127.9, 127.6, 127.4,
126.8, 126.7, 38.4, 32.5, 23.1, 21.5, 14.0; HRMS (CD) calcd for CasH26NO2S [M+H]*
416.1684, found 416.1681.
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('H NMR of 24)
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("H NMR of 25)
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TBAF tetrabutylammonium fluoride

TBS tert-butyldimethylsilyl

THF tetrahydrofuran

TMEDA N,N,N,N*tetramethylethylenediamine
TES triethylsilyl

Tf trifruoromethanesulfonyl

TIPS triisopropylsiliyl
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