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Ac: Acetyl

Ar: Aryl

aq: Aqueous

BINAP: 2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl
BINOL: 1,1°-Bi-2-naphthol

Bu: normal-Butyl

Cbz: Benzyloxycarbonyl

DBU: 1,8-Diazabicyclo[5.4.0Jundec-7-ene
DCM: Dichloromethane

de: Diastereomeric excess

DIBAL: Diisobutylalminium hydride
DMP: Dess-Martin-Periodinane

dr: Diastereomeric ratio

ee: Enantiomeric excess

er: Enantiomeric ratio

Et: Ethyl

HMPA: Hexamethylphosphoric triamide
mCPBA: m-Chloroperbenzoic acid

Me: Methyl

MMPP: Magnesium Monoperoxyphthalate
NMP: N-Methylpyridine

Ph: Phenyl

PMP: p-Methoxyphenyl

Pr: Propyl

cPr: Cyclopropyl

iPr: iso-Propyl

rt: Room temperature

TBAF: Tetrabutylammonium fluoride
TBDPS: tert-Butyldiphenylsilyl

TES: Triethylsilyl

Tf: Trifluoromethansulfonyl

THF: Tetrahydrofuran

TMS: Trimethylsilyl

Ts: p-Toluenesulfonyl
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NIBHEE NG ANRT =4 2R LTV, 2O LX) B ENL, AR F T NiE
HHEEFELAOTR THIR bR INTEY . AEAROIRICB W THIASFAINT
W5,

Pummerer Rearrangement
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(e —22e Ry Y
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Mislow-Evans Rearrangement
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BRICA U T RHR & SRR IAYE T CIR A7 5 TH £41 5 [-menthyl (Rs)-sulfinate % 7 & I{L X
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racemization by acid
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| 1 I
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BIFFEEIZB N TH, A 5 IZ K D B-sulfinyl enone D AFETLEZIZILH E LT, =l HIC
& % a-sulfinyl enone D47 Luche & 6°A 7 Favorskii 27 % O Mislow-Evans #i2(i7, 4k 5
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TNANEXY RO2=—7 I EEZFHA LTCEO SIS TH D,

Miura's previous work

9 i) NaBH,
0 . i)DBU, PPh, wSs A~ R YbCL6H,0 OH 1
LN 9 LI P
< ii) H,0, o R2 ii) Li, PrNH,
OH
Motohashi's previous work
HO_ R! Rl Rl

?,\J: DIBAL, LaCl, NaBH,, LaCl,
O %Q —’)©
Scheme 3. Y4702 CTHAFE S 7= fl 2 O ARF i
UEDXEIIZ, FTNVANLKRXY REHAOWTEREMEEIERE LIRS T 526 A
IAFARIGEE B S L EHT D20 ORT vy V2R > T D, Al TliznzH
WA BOS OBRICE L TR %,
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%281 eFIEYE 72 B-sufinyl enone DA K

SGFEE & 732 % B-sulfinyl enone 13, A4E HIZ X - TG SN FELPFIESIC L - TH
%éﬂf:??f%ﬂ%\f/*\ﬁi L7, 30 AKEDDOEMAETIE 4 B CRINEE Z AT 53
DNEJRETEDS, A DBMETHW D REZANZ L - THIEH R' ARELTLE S 72, FHx D
B-sulfinyl enone % ZNHRANZ AT D & WD BUIZBWTIIAF & 72 5,
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D@, B-sulfinyl enal (Zxf L T Grignard ;3K TEHLE R 28 A§ 5 FH(Z LV fli 4 DB-sulfinyl
enone AFICIHV D HFRAEETH Y | kA ROCEE 2 AT 2 ETIEIARE S OFIEL YA
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3-(Triethylsilyloxy)hept-1-yne & EtMgBr 7> & i L 72 alkynylmagnesium bromide % /-menthyl
(Ss)-sulfinate & i S, alkynyl sulfoxide 1 21572, 15 54172 1 % Gilman 338 & fOUG S,
ff % @ alkenyl sulfoxide 2 % 157,

= R! !
B R'. _OTES
' /\OTES 0 v
0 = S [R2Cu(CN)Li] S AN g2
S N B — N
/@r o EtMgBr /© \/OTES /@
Rl
1aR'=Bu 75% 2ab R' =Bu, RZ=Me 73%
1IbR'=Me 69% 2bb R! = R2=Me 51%
2aa R'=R?>=Bu 43%

2 % AcOH : THF : H;O @ 6 : 1 : 3 {AHRIZ L 0 BiARFE L | sulfinylallyl alcohol 3 Z157-, =
DEE. BEORBICBNTII T L7 0~ b T 74— AW REREBEEZIT> T 5
. ALEY 3 IHMEFERICEONDDOICINA, BAEIZLVAELD VT ) — M HD
DMP b2 T VWEESE R, DIREFEIC L DKROLTHRO DMP BLEITV,
B-sulfinyl enone 4 % 157z,

o R!. __OTES o R _OH o Os__R!
u\/ji AcOH u\v:[: DMP n

\\S / 2 —_— \\S / 2 —_— > \‘S / 2
/©\ R THF, H,0 /@x R /©\ R

2 steps yield
3 4ab R!' =Bu, R?=Me 86%
4bb R' =R%=Me 65%
4aa R'=R?=Bu 83%

3-(tert-Butyldiphenylsilyloxy)prop-1-yne % EtMgBr 7> 5 7 # L 7= alkynylmagnesium bromide %

I-menthyl (Ss)-sulfinate & <) & alkynyl sulfoxide 5 2157, 5 % Gilman i&3E & SUG S8,
Fli % @ alkenyl sulfoxide 6 % 157z,

OTBDPS

o

o =~ oTBDPS ! [R2Cu(CN)Li] .s\): )
g . N \/ - W R
O e LTS o 2

0,
543% 6a R2=Bu 73%
6b RZ=Me 94%
6¢c R2=iPr 65%

n=




Alkenyl sulfoxide 6 2 TBAF THif#i# L. sulfinylallyl alcohol 3 % 7457-, #i< DMP E{kiC &

Y B-sulfinyl enal 4 2457,
H

o OTBDPS o 0 o O
..\)i TBAF ..\): DMP ..\J\
Jona e e RS e

3daRZ=Bu 93% 4daR?=Bu 91%
3db R2=Me 88% 4db R%=Me 95%
3dc R2=iPr 68% 4dc R2=iPr 96%

B-Sulfinyl enal 4 |ZF# % @ Grignard #3E % )i <4, sulfinylallyl alcohol 3 & L72 D% DMP
f2{t. L CB-sulfinyl enone 4 % 157=,

N J1o R! o © R!
||\J\ R'MgX u\;[ DMP ||\i
JO RIS A S I

3ba R!' = Me, R? =Bu 71% 4ba R' = Me, R>=Bu 84%
3bec R'=Me, RZ=iPr 61% 4bc R'=Me, R>=iPr 85%
3eb R' =Ph, R2=Me 76% 4eb R'=Ph, R*=Me 82%



%5 3 8 B-sulfinyl enone (ZXF9 D YAARIEINAY T /LF = AL ORRES

% 2 #iCTAK L7zB-sulfinyl enone % AN TILARERI T L F = /L ORF 21T o7, F
KB O TIL, 2-sulfinyl benzaldehyde (2519 2 KEZATANZISWTIE, AHEY F 0 L5 L
Fb# U C Grignard R34 REZH & U TR 7 D3 B M OV SRR IR L SRAEZ AT N A3
T 2FEPHERINTND, D

(0) H HO R
iPr O iPr O

1l 1l
\\\S RMgX > \\\S
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Scheme 7. #4512 K % 2-sulfinyl benzaldehyde O STAIERIRNA 1,2-fF N bt

FIE S OHE TN ESE L L, B-sulfinyl enone DRI 2-sulfinyl benzaldehyde
UL TWEENS, AY T LARIELY Grignard FREKD 7035 WO SR EIRMED S 5
nNbHEBEZ, BRICZEDOL D BEREZHETWS, 8

1 Ar
O R 5
B ———
wSNF g <85% WSS g
up to 100% ee

Scheme 8. H14t 512 L % B-sulfinyl enone D SARIEINA T U L1k

AHFFE Tl IR L7z 2 DO #4E & [FIERIZ, B-sulfinyl enone (ZxF9 5 1,2-(NEG Th 5%
Mo AHY F U LAREK KD b Grignard BEED T L0 @BOWDNAERRIRERS O D &5 X,
REt&AT > 72 1L U ®IZB-sulfinyl enone (Zxf L T phenylethynylmagnesium bromide & O
lithium phenylacetylide |Z & D2 MKEEIT o7& 2 A, EHBICBWTH BAFRHERNED
NTeb DO, HBF DTN LY @SR EALASRIRAYIT SOG 3 ETT L7z (entries 1, 2), 2D
) B B-sulfinyl enone D7 V¥ = /UALIZIS 1T D REZANT, AR Y F 7 LREKD 75356 LT
HENHEBI L7, Lo, SEERICIE Grignard 33E%2 W RIS S B @R M & 7o > Ty
LEND ., RRISOBRRERBUZIBIT DEBA A O IIDRWVWEEZOND, RIZE
BORBLEREST DI04 ORSEEZ W TRIGEIToT2 8 2 A, RE 281370 <
FOSHEIT LT (entries 3, 4), F72. MUNMIHW A REAIO BEEFY R E TRO L2,
IR STRERINMEIRC B AT 70 & F RS DMEST L 7= (entries 5, 6), 2 IZFUGRE % 0 °C Y
FIRTROREAT 72 A, 0 °CIZBW TR S mWOILREIRMED TS S 707 (entries 7, 8), =
T, ARE T L F = BIZB W TIRIYE O B-sulfinyl enone 73 -3 A% L 70 - 72 B IRRE &
PETHEAT L WD ENRRZ &b, B, s- 87 2R L g U TENZ =RV F—
NERL D@ -3 AT 2R % T, 0 °C 12378 °C L0 b FI7e7=0, K0 @ arikig
REZRLTZEEZOND,
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Table 1. J&2#0E M 72 B-sulfinyl enone (2 %13 5 A7 7 /L F = AL O S5

Ph

i

o Bu
(.).\i M—=—Ph
Sz oS
solvent
0.5h

4ab 7ab-1
entry M solvent eq temp (°C)  dr (RR:RS)* yield (%)°
1 MgBr THF 5.0 -78 96:4 90
2 Li THF 5.0 -78 99:1 >95
3 Li Toluene 5.0 78 99:1 >95
4 Li DCM 5.0 -78 99:1 89
5 Li THF 2.0 -78 98:2 >95
6 Li THF 1.0 -78 99:1 >95
7 Li THF 1.0 >99:1 82
8 Li THF 1.0 rt. 99:1 85

2 Determined by HPLC analysis.

b Determined by "H-NMR analysis of the crude product using CH»Br; as an internal standard.
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% 4 fi  B-sulfinyl enone (k55 @ﬁ @ lithium acetylide & & % 7 /L3 = /AL OFRET

WA, KA EOBEBILD IS KIETHEZRMET D720, fix OBEHE L3257
L B L 72 lithium acetylide RV, KS%EAIT>7-(Table 2), #ES, E#HILRITH
Fhe. BWE, £V ) VREREE THRISISEEIT R <, @INER, ® L RRREICHET
ﬁ‘é%fﬁ/\i)*o 7= (entries 1-4), B2, SREZHI O EE A E DN I T B EZFHEST 5720

PEGVER K OV 73R BIMEH 2 A9 5 lithium acetylide Z W TGN EIT 72 & 2 5%

Ti@ﬁ‘@%f“% HANXVEERTHGAICITNE, STERERREILICRGREETHo T2
(entry 5), —J5. BFRBIMEETHZ 7 A0 N 7 Fm A FNIE A9 5RKEH %
W a . SERIEIRMEICZ BT 72 o 72 b O OIEN K Z KT L7z (entries 6, 7)., T4l

ILEAREMEREDFIEIC LV REZHITH 5 lithium acetylide EOEFHEEMET L, ISHE
PETF LIENRRZEE 2 O D,

Table 2. flix D& Ha}L% A9 2 lithium acetylide & H\ 7= AR75 7 L% =11k

O Bu HO.: Bu
Q Li—=—R (1.0cquiv) 9
\\,S = \\‘S Pz
THF
0°C/05h

4ab 7Tab
entry R product dr (RR:RS)? yield (%)P
1 Ph 7ab-1 99:1 93
2 Bu 7ab-2 98:2 78
3 TMS 7ab-3 99:1 89
4 cPr 7ab-4 98:2 91

5 §OOMe 7ab-5 99:1 83
6 §OF 7ab-6 99:1 56
7 §OCF3 7ab-7 99:1 58

2 Determined by HPLC analysis.
b Isolated yield.
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RS TIE B35 % 7 /L sulfinyl propargylic alcohol D#fExktBlE ZRET D=0, {LEW
7ab-3 % Hiffidh & U X SRAE e ST IC K 2 ot 21T o 72 & 2 A Z O &I R Bl iE T
BV HIE S O L7 B-sulfinyl enone DARFT U — Ak & [FIEROBLE CTh 5 FVHBH LT,
TNF N BURBICEBT -l AERITHAE LR Y CldiE S Tnieroizd
DD, BRFT IV F =/AIZ B TE EFLiE TRE SN en-nH BAEIC L - TEBIKRE
DOSCARELE D E E S v, SEAREIRIIZEOS DS ETT 25 & 9 il & (RO 2 #8 TS0
HEITL TV O HEN R INT, o, TrLOHEE RGN X E D B-sulfinyl enone 7% s-3 A
BRI, AVERFY FEEHE L LR VB NN+, CERERIRIEL
BT 5 HFNTERY, RAFT I F = AR IER T @O SRR E L > TH#IT T 5 F
BERDLE, -V AMOERBIREZ M L TRIGHHEIT L TV D LR S5,

- Transition state —

Fig. 4 7Tab-3 @ X #fk saA IS fRAT & SOS AT AR
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%581 Ff 4 OB-sulfinyl enone % e RFE T /L F = WAL OFE}

WA PO RIS DSLARFEE D SUSIZ RIET B L HET 2720, RIKR? kR4 27T
JLX L FLIZZE WA L 7= B-sulfinyl enone } U'B-sulfinyl enal (2%} L lithium trimethylsilylacetylide %
W TRSZAT > 72(Table 3), #EH., MBI T L% /L% A4 2 B-sulfinyl enone % H/E
ELTHWEGAIZIET R TORNZB W TEINER, @ ARRIREY 722 SO OHETT A3 R S 4
7z(entries 1-5), F7=, BRI RIUCT == VIEEEHT 556 EORSIRERVEOK FIXA
bNTbOD, IWRITRAFREEThH T, —FH., EEEL L TB-sulfinyl enalR' = H)Z A
T A IR KIEITAK T U(entry 7). E#AEE R? 12 K- Tid HPLC 12 L 2 SEAREIRMEO
RBHPRZRWE LT L < DOREAR ATRER B A £ L TV /- (entries 8, 9), FEH &L LTH
VN7 B-sulfinyl enal IZFEF IR LEERALEW Th > T F0 B OGRE A 0°C 22578 °C IZ4
B L CRBRORIGZAT o728 ZA PERITRIEIZHE S, @O SRR IRME 2 FF > TG
DHETT T % T2 7% L 7= (entries 10-12),

Table 3. f& % DB-sulfinyl enone (Z%}3 2% TMS acetylide DI

TMS

J

0. _R! HO: R!
E\I Li———TMS ( 1.0 equiv ) (IS?\:[
WSz >~ WSz
\ RZ THF \ RZ
0°C/05h

4 7-3

entry substrate R! R? product dr (RR:RS)? yield (%)°
1 4ab Bu Me 7ab-3 99:1 89
2 4aa Bu Bu 7aa-3 99:1 73
3 4ba Me Bu 7ba-3 97:3 73
4 4bc Me iPr 7bc-3 95:5 67
5 4bb Me Me 7bb-3 97:3 71
6 4eb Ph Me 7eb-3 92:8 79
7 4db H Me 7db-3 96:4 44
8 4dc H iPr 7dc-3 - 10
9 4da H Bu 7da-3 - -
10¢ 4db H Me 7db-3 96:4 82
11¢ 4dc H iPr 7dc-3 92:8 67
12¢ 4da H Bu 7da-3 99:1 84

2 Determined by HPLC analysis.

b Isolated yield. © The reaction was performed at —78 °C.
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ARREHIB T 21T _REHER L LT, B-sulfinyl enone ED{EHLEL R O SRREE KX
WIE ESABIER M) B 2 S BIRIZR, T b £, s AREBIREORA BT L - T
M 2FENTED, iDL, BHER ONKEENKRESRDZLICEY, RUFALEF
VRFEREA E OSAR AL LD 95720 EEN - AME L DR LT 2D,
EWNRBIIEZ R D2 L E 2 B D, MRS, BEHLEE R OSAREE 3/ SV B-sulfiny
enal [ZFB W IR DME T 2 H 5, —7C, @A R2IZHB T 2 R EEIC
L ClEA Y 7 e VAR T 5B EBIRMEDNME T 2 micizdb 5 b o0, 750
EEATLHEITL LAM ET2FE NG, RE—EOHAMEIZRHETHROONELIRT
b,

A [E1BE%E U 72 B-sulfinyl enone Z JHWNTZNAKEIRF) 7 v LT NV a— LV OEKE T T
DA — T 5729, lithium 1-hexynide (1.2 ¥ &8)& AW TG EITo72E 2 A, I
R T0%, dr=97:3 & @R, EARERICLAEY) Tab-2 Z GRS DA HDRZ, 1H, 0°C
RS FCRIIGZEIT S T2 B A DOIEIT 61 %E TR T LIZ2FNnD, KA —/LZBIT 5K
JEAAFIT-T8 °C DI BEN TN DL HENEZLBND,

Bu

i

O Bu . HO,  Bu
(‘)‘\I Li—==—Bu (1.2 equiv) (“)\l
.S .S

o = THF " =
-78°C/0.5h

1.53 g 1.39 g (70%)
dr=97:3

Scheme 9. 7ab-2 D 7 T L A - — LA K

15



%6 i ESHIEMER sulfinyl propargylic alcohol 2> & D it sulfinyl L4514 D A&}

FTNANEF Y RIITORAFMBAEL LTHWLRTODENS IR RT
RETRITINER 5720, 22T ARIORF T = ARIC K - TA U2 653E 72 sulfinyl
propargylic alcohol ZFE & L, 7 I{bO Z 5720 Wi sulfinyl (L&A L7, XU®
IFANVRF Y REEZAALFERT 2F 0 <, BIC—EFRITOEZ VELIRIEL VT
Jix&AT o 7= (Table 4), 1L UOIZSUGA]IE LT Buli 2 W& 2 A SUSITMED Lo T
B WA E LT HMPA 22 723881280V T AEEDfE R & 72 o 7= (entries 1, 2), &I
& JEIETTHITH 5 Sml, K& TN alminum amalgam % V7203, BOUNMTIEH#EIT Lo~ 72,

Table 4. i AL 7 ¢ = WAV G D S5

Ph Ph

0 - Reagent HOS
I >
NN Solvent

7bb-1 (er = 81:19) 8bb-1

entry reagent (eq) solvent temp (°C) time (h) er (R.S)? yield (%)°
1 BulLi (4.0) THF -78 0.5 80:20 4
2 BulLi (5.0) THF -78 1 72:28 9

HMPA (5.5)
3 Sml; (6.0) THF rtto 50 120 - 0
4 Sml; (5.0) THF -20 1.5 - 0

HMPA (5.0)
5 Al(Hg) THF-HO 0 12 - 0

2 Determined by HPLC analysis.
b Isolated yield.

FEBATIREE LVERIIEONARN- 72 b D0, FERANRF T Nd— O K
78 & DR R B bR E E VB RDSBEE T S FIIER ISR e ERE ThH D, £ T{REAE
Hare UCOMIBEITREE LW L, HEOZ LR XS REELEZ MMPP Bk L ALk & L
DB, BB S D IS 2R A T,
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ANEF T RERRY ZVRIBEEE S LGRS 2 ENRE <, FFIT C-S fia oyl
WHZBWTHILARRTFERD D & ETIIWLNRNEDD, ZLERFT KLY (E% < 0f)
NFIET D, 2T, 8% MMPP BRL L TR & LT-Db, flix OFEThHlE vz
Wi 2 V7R = ARBOS DR 21T - 72 (Table 5), 1% U 1T sodium amalgam % VN TG S H 72
& ARIELRN S b B ES 2 FITH KN, B0 78 IAEE TLE -7 (entry
Do RICHSF AT P U LZHWTRISZAT 21223, FRRICT B il & 5 B, U
R KRIIAL T L7z(entry 2), % Z CTREEAKFET MU U LAZIRIML, NMP-H20 #H5% T
ISEAToTE A, T IR Z EITHRZ S O DOIERITR F F Th - 72 (entry 3),
F 72, HALKERAD & 48 Mg 12 X D& a2 A To N, SO < EIT Leh > 7 (entry 4),
B2, BILRELTHDBILD Mg-MeOH ZZHWTKILE T2 & 2 A, BIFRINETK
IERHEIT L, ETAEEMO T EIMLLRO N2> (entry 5), BLEDRER LV |
Mg-MeOH %% AW 53T T & b2 LICIR LS ANV R =L EITR D T & DS HER S
i,

Table 5. i A L7k = AL G O Skt

Ph Ph
) I I
0) S MMPP HOLS Reagent HOLS
o Islv = MeOH T = Solvent ’
/© 74 %

7bb-1 (er = 81:19) 9bb-1 8bb-1
entry reagent (eq) solvent temp (°C)  time (h) er (R:S) yield (%)°
1 Na(Hg) MeOH rt. 2 70:30 28
Na,HPO4 (4.0)
2 NayS,04 (3.0) THF 78 1 72:28 9
3 NayS,04 (3.0) NMP-H,O 90 12 81:19 18
NaHCO; (6.0)
4 Mg (6.0) EtOH 0 to rt. 4 - 0
HgCl,
5 Mg (50.0) MeOH 50 24 81:19 95

2 Determined by HPLC analysis.
b Isolated yield.
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ATEORRFHT LV AV o ~OALFEWZ I3 % F T, Mg-MeOH RIZ K 2 BRSO 234
HEICH L THAATOIEN D> T-, T2 TRIS, BILITRICBT 2RO L2 B
& L. AOBRAEEIS DR 21T - 72 (Table 6), £ DOfEF., mCPBA FR{KIZISV T 98% & I
WCEWIRRTHM &5 2 LR MG 5 LT (entry 2),

Table 6. Sulfinylpropargylic alcohol (Z > 5 BE{b.Al D fEt
Ph

i i

HO:I =

0 Reagent HOG
1 >
Sz Solvent Ts ~

o~

7bb-1 (er = 81:19) 9bb-1
entry reagent (eq) solvent temp (°C) time (h)  er (R:S)? yield (%)®
AZADOL (1.0*¥10%)
1 KBr (0.1) DCM 0 to rt. 2 62:38 33
TBAB (0.1)
NaOCI (1.3)
2 mCPBA (1.0) DCM rt. 0.5 79:21 98
3 H202 (1.5) CHCl3 0 3 70:30 31

2 Determined by HPLC analysis.
b Isolated yield.
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PLEDORGEHZ LV | sulfinylpropargylic alcohol DAL 7 ¢ = WALKIGED RN EE -7

7=, L&Y 2a—e

Table 7. Sulfinylpropargylic alcohol 7ab-1~5 |

R

/)
0O Bu 1.mCPBA
P

VW) LA i %3 A L 7= (Table 7),

X B AN T 4 = Ak

R

R

/

\IBH 2. Mg/ MeOH _ HO( = Bu

7ab 8ab

entry substrate R 9 yield (%)* 8 yield (%)* total yield er (R:S)°
1 7ab-1 (99:1) Ph 79 77 61 96:4

2 7ab-2 (98:2) Bu 90 79 71 92:8

3 7ab-3 (97:3) ™S 99 70¢ 69 96:4

4 7ab-4 (99:1) cPr 94 94 88 98:2

5 7ab-5 (98:2) PMP 77 87 67 98:2

2 [solated yield.

b Determined by HPLC analysis.

¢ Trimethylsilyl group removed during the cource of step 2.
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e

LHOMEMEY | HFIEVE/2B-sulfinyl enone 2%t L1 %A 7 5 lithium acetylide % i~
S 5 TR 72 propargylic alcohol DA RIZAKEN LTz, ARG TIEREAIE LTl
U T 72 lithium acetylide 2 VTV D28, ARFRFEZ W TR 7 /L % = Ak & =Rk
LTWAHENIAD L, AR L ERNTHME THLFNDL, RRUSITIARF T V¥ =)L
IZFBNTH R R FMETERS NI E VWL D, £ 2T, TERE S lithium
acetylide Z W72 AR 7 /L% =1k & belig U CRBS & B %25 5 (Scheme 10),

2015 4F Maddaluno %35 7 /L 7¢ 3-aminopyrrolidine 7% {K & lithium phenylacetylide 7> & 15
e ET VAT AT FICRIGSEDHETRET VX = /b E R L T D, A
I E R FETHMAMED X I N T o L F LT L a— L E2RLND Lo To i TER
TWD, L LED ee iTFmmTH 85%& m< 722 <, 7z lithium acetylide DA biE#LEE I
Ph L2MEMTE ', 7%, 7 a7/, TMS FIZRB W TISLAERIEN I H K
Ko TLEI, SHITEDOIMEMERMER CULRITEEOMIE IRV L 2T, Flz X
NRURXT AT e RERWZEITITINE 47%, ee X 78% F TR FLTLE I E Voo RA%E
BT 5, 19

a) Maddaluno's work

O Li———Ph OH
m)kH Li m)\§\
O"N Ph Ph up to 85% ee
NS
b) Ma's work 3
: __ R HO, R?
o \ R* R! NV
J\ > N 4
RI™ "R i / chiral BINOL 7R
BuLi / chira R3 up to 94% ce
¢) Nakajima's work
HO R?
O Li——R® l‘
1J\ 2 > R % 0
R R (R)-Li,-Ph,BINOL R3 up to 97% ee

slow addition

d) This work

- .S
@ R up to 98% de

Scheme 10. FTHIZ331F % lithium acetylide % W72 A& 7 L F =11k
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2014 4 Ma & (3 lithium binaphtholate filtif 4 F\ 7= lithium vinylacetylide DA77 /L% =)L
bz Uiz, ARBOSIEMEE 72 SORGM 2729 & 3, REA Eom@E#EL R o M
RS, ~Ta T U=, TAXL, vrarsaVEERICE OBFREZEANT L HEN
TX5, LoLl, KGF/EZR S HEEWE, EEHITZ b oCRES D, 17

2014 4 Nakajima 5 % F 7=, lithium binaphtholate % i\ % F CINLARINEY 7 /L % = 11kiZ
LTS, RENTEE L 70D 7 b OFERRETFANES AR < | 7= lithium acetylide
FOBEHIELBIRIRS HNDENERD 72 EIEFIENTAFTT L F =1t TH D, LinL
EERT VT ROGE, SREREPKIBICKTLTLES, 1®

— 5 ARBUSIISLARZIRMEICE U COEBRE S R TH RSICEWEREZS 5 FR TE -
LNz D, VT AT VARG TS 523, Hem T 98% de, AL TH 84% de & 5%
RXEEF5 FN T2, B-Sulfinyl enone (Z351) 2 BEHIEDOFFARME LG < | RKPEOILE
T90%de X TWD, SHICHERTRERLELT, F M KOT AT E RELLOIEE
IZBWT S ENLREIRANC RO E T T 2 FR R Hivsd, 24U lithium acetylide Z
TEARETNF=ZMAEDOHFTHE LWENDL, RRIEOREILRFHHTHDL L2 D, RITK
K & 72 % lithium acetylide D RIHEHLERIICBEA L CERN. 2B L THLT AT L T U —/b,
vruraen, LTV Y NRE#ELT X TUTBW TEWALREIRE 2 R T 5 F0 5
Z ORI RN EZ 2 bivd, BT ROMMERAELERLAZG T 256 O HIUE
DEMETFTLTLE IR, TN TH @O SRRIPEI RSN D,

U EORERLI Y | RET VX = ALOESICHE B TIUTEEO RERO WL & ik LT
FiVARAS i VN XSV AW R Y AW

ARFET NV F = AL THE B 15 LS5 sulfinyl propargyl alcohol OB 1L, 8 512
MR CH S 47z B-sulfinyl enone DARHET U — L LIZET HiExBlE & FEkOFE R TH
Sl TOFEND RKISIZE N T Y s-3 ABRIOEJE A TERK L 72 G O D VR =Vl & A
JVARF T REEFE M lithium acetylide B0 U F 7 A A A AZEAL L IZREZAI L 4-tolyl FDn
B On—nfl EAEA D EBIRIEIC BT 2 A EMOBE L R 5 F Tl AR PUEN
FEELIZbOLHERED, £ LT, BMiHIRIT 2 —HOMR, BERIIIROGRES
B R OSLIRE S ORER O3, AHEERICHIEZ B3R 75D Lo T D,

Fz, BN FIENEZ: sulfinylpropargylic alcohol 72> 5 D A JL7R % o RERFE D BLEfkIX
mCPBA TA/LKR L ~EBLLIZDH, Mg-MeOH %% W5 H TR SNz, Mk
ELTHWHND ZVARF LRI < OGE RIS &2 BN H 573, o)
LR TN A NVEFY ML UIEOMERRBFIEIIRIERHINTE LT,
MeLi-/BuLi 254X 19 amalgam 645, % fERESCREEEZ AT 5 E L VW2 E1 L
VY, BuLi ZHWZZBBES VSR TIIWD 23, ZOFETIEI—RIICRIBOS A EIT LT
<R BEN, 20— AEEEA L7 FEITIRMZR L CHEITL, DR TH Y,
T UMb HRWE, BEFOFEE RIBICYEE LI &2 3 Fa ik,

AREJEORIES & LT, E D5 B-sulfinyl enone T& 5 FIZH KT 5 HEFFAMED
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RS R OEEERICZEREZET L2 R onsd, BAEMICIE, BEAEKD 1 BEREHE
C& % l-menthyl (Ss)-4-toluenesulfinate |Z %3 % ethynylmagnesium bromide ¢ & 5 hix D B b |
Z LTl DMP (IZ K 2 ILPOS DB TH 5, BIEICIE 2 DORERH Y, H—IC
Andersen % 7 /L ALK ¥ KA CAI 5 4L 5 [-menthyl (Ss)-4-toluenesulfinate (4% % 72 % 7 /v
ANKRF Y FMEEMOEGHIZHEM FRERENT-EE TH L0, ZOBREORIERME LT
l-menthol Z4 U T L ¥ 9 /&, 5 IT ethynylmagnesium bromide (T J % &SRS X 7274
AR L7 B9k L CI B O3 3E DY Michael (NS A Z L, HEEOEE LV enyne (LA
MEIZRLTLE S RBZET NS, ZHOOMEIZ XY RKEISONEITES . BT L7
nv N T 74— DRERPMELERS>TLED f:&)j(%/'(/f“*/l/“@@/*\ﬁﬁ%ﬁ%ﬁii%
DIZLTEY, WEAROWIERE LTI OMBEZ RS 5721213 4-tolyl ethynyl
sulfide DAFBAIC LY BRI E T 2EMEERT DONEE LU, i?i\ DMP [2{kIZ B
L CHIRERIZ, B & LT 2-iodobenzoic acid ZEEL L C L & 5 FH b KESRKIZIXN
WTWeW, 202 RAUEET 2505 21X, B-sulfinyl enone OAfifEZ & v\ LE€, i

FEE LT DL ORFRICOF AMEZ RIBIZH ESEL2FENHRDL EEZ D,

ARFET VF =R L > TH B A5 vinyl propargyic alcohol [34k 4 72 A BETEWE D&
OISR S D, BilE LT, 2017 4EIT Zhong H I K » THE SNTZHEHFEENRL
e 7 VTERZAT 5~ v ¥ a/b— LHRO RARY)(-)-oudemanisin A DEHRLDBFET b
% (Scheme 11), 2V A TiX, GRROPIHIEEICE O TIEAE® 10 VW HRTWD 23, Z
DILEMIAERF LTEAF T A F = IC L > TAKATEETH 5 E, Fex AWk~
7R HE B HRIE LT 5 FE LA OB A T 5 (-)-oudemanisin A FHiRAR L AR T 5
LEbNn%,

OH OMe
—_—
Wﬁ\ —. P
Ph OMe COOMe
10 11 (—)-oudemanisin A

Scheme 11. Zhong © (T & % (-)-oudemamnisin A D&%
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EEROHE

General information

All reagents and solvents were as supplied commercially. Requiring dry condition reaction it was
performed with apparatus that has dried by heat gun under reduced pressure followed by cooled
under argon. And solvent was utilized dry solvent. Analytical TLC was carried out on Merck Silica
gel 60 Fass plates with detection by UV light, anisaldehyde stain solution. '"H and '*C NMR spectra
were recorded a JEOL JNM-LA 600FT (600 MHz for 'H and 150 MHz for '3C) spectrometer using
CDCl; as solvent and TMS as internal standard. Coupling constants (J) are reported in hertz (Hz).
Low-resolution mass spectra (LRMS) and high-resolution mass spectra (HRMS) were recorded on a
JEOL JMS-GCMATE spectrometer under Electron impact (EI) and Fast Atom Bombardment (FAB)
mode and a Waters Xevo G2-QTof spectrometer under Electro Spray Ionization (ESI) mode. Infrared
(IR) spectra were recorded on a FT/IR-4100 spectrometer and absorbance bands are reported in
wavenumber (cm™). High-performance liquid chromatography (HPLC) was performed on a Waters
600 systems. X-Ray crystallography were recorded a Bruker ApexIIl Ultra (Cu). Melting points are

uncorrected. Optical rotations were recorded on JASCO P-1030 polarimeter at 25°C.
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General procedure for the synthesis of B-sulfinyl enone and enal as a reaction substrate
(3RS, Rs)-1-(4-Tolylsulfinyl)-3-(triethylsilyloxy)hept-1-yne 1a

(0]
1

\‘S
/@ \OTES

Bu

To a 3.8 M solution of EtMgBr in Et;O (17.0 mmol, 4.5 mL) was quickly added 6.7 mL of
3-(triethylsilyloxy)-1-heptyne at room temperature under argon. After stirring for 1h, the reaction
mixture was diluted with 10 mL of toluene, and to be added the solution of /-menthyl
(—)-(S)-4-toluenesulfinate in toluene (2.50 g, 33 mL) at —78 °C, stirred for a period of 1h. Then the
reaction mixture was warmed to 0 °C and stirring for 15 min before being quenched with saturated
aqueous NH4Cl, extracted with EtOAc, washed with water, brine, dried over Na,SOs, and
concentrated under reduced pressure. The residue was purified by column chromatography twiced
(eluent: hexane/EtOAc = 4: 1, then hexane/EtOAc/DCM = 20: 1: 1) to afford a diastereomeric
mixture of (3RS, Rs)-1-(4-Tolylsulfinyl)-3-(triethylsilyloxy)hept-1-yne 1a as a pale yellow oil (2.31
g, yield: 75%).

(3RS,Ss)-1-(4-Tolylsulfinyl)-3-(triethylsilyloxy)but-1-yne 1b

0
I

.S
/© \(OTES

To a 3.8 M solution of EtMgBr in Et;O (20.4 mmol, 5.4 mL) was quickly added 6.7 mL of
3-(triethylsilyloxy)-1-heptyne at room temperature under argon. After stirring for 1h, the reaction
mixture was diluted with 15 mL of toluene, and to be added the solution of /-menthyl
(-)-(S)-4-toluenesulfinate in toluene (3.0 g, 36 mL) at —78 °C, stirred for a period of 1h. Then the
reaction mixture was warmed to 0 °C and stirring for 15 min before being quenched with saturated
aqueous NH4Cl, extracted with EtOAc, washed with water, brine, dried over Na,SOs, and
concentrated under reduced pressure. The residue was purified by column chromatography (eluent:
hexane/EtOAc/DCM = 12: 6: 1) to afford a  diastercomeric mixture of
(3RS,Ss)-1-(4-Tolylsulfinyl)-3-(triethylsilyloxy)-1-butyne 1b as a light yellow oil (2.28 g, yield:
69%).
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Alkenyl sulfoxide 2

(0]

5 . 0
\\‘E [R2Cu(CN)Li] \\‘E J:Rz
O T O

Rl

To a suspention of CuCN (3.0 equiv) in THF (20 mL / mmol of sulfoxide) was added organolithium
reagent (3.0 equiv) at —78 °C and stirred for 1h. Then a 0.2 M solution of substrate alkynyl sulfoxide
in THF was added to the above mixture at —78°C. After stirring 1h, the reaction mixture was
quenched with saturated aqueous NH4Cl, extracted with EtOAc, washed with water, brine, dried
over NaxSOs, and concentrated under reduced pressure. The residue was purified by column

chromatography to afford alkenyl sulfoxide 2.

(£)-(3RS,Rs)-2-Methyl-1-(4-tolylsulfinyl)-3-(triethylsilyloxy)hept-1-ene 2ab

Bu OTES

2.61 g of 1a, Yield 73% (1.99 g). A 1.10 M solution of MeLi in Et,O was used. Eluent of column
chromatgraphy: hexane/EtOAc = 4: 1.

(£)-(3RS,Rs)-2-Methyl-1-(4-tolylsulfinyl)-3-(triethylsilyloxy)but-1-ene 2bb

OTES
0
/@ws ”

2.28 g of 1b, Yield 51%. A 1.16 M solution of MeLi in Et2O was used. Eluent of column
chromatgraphy: hexane/EtOAc = 4: 1.

(£)-(3RS,Rs)-2-Butyl-1-(4-tolylsulfinyl)-3-(trietylsilyloxy)hept-1-ene 2aa
Bu OTES

X
.S
O NS

2.43 g of 1a, Yield 46%. A 1.57 M solution of BuLi in hexane was used. Eluent of column

u

chromatgraphy: hexane/EtOAc = 4: 1.
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R _OTES RL _OH Os__R!

B-Sulfinyl enone 4
P AcoH § L ow P
/©\\ g R® THF, H,O i g ® /©\\ g ©

A 0.1 M solution of alkenyl sulfoxide 2 in 6: 1: 3 mixuture of AcOH, THF and water was stirred for
45 min at room temperature. Then the reaction mixture was cooled and genched with solid NaHCOs.
The product was extracted with EtOAc, washed with water, brine, dried over Na>SOs, and
concentrated under reduced pressure. The crude product was dissolved in DCM adjust a 0.04 M
solution. NaHCO3 (5.0 equiv) and DMP (1.3 equiv) was added to the above solution in order and
stirred for 30 min.Then the reaction mixture was extracted with DCM, washed with water, brine,
dried over Na;SOy4, and concentrated under reduced pressure. The residue was purified by column

chromatography to afford target B-sulfinyl enone 4.

(2)-(Rs)-2-Methyl-1-(4-tolylsulfinyl)-1-hepten-3-one 4ab

1.99 g of 2ab, 2 steps yield 86% (1.19 g). Eluent of column chromatography: DCM/AcOEt=4: 1.

(2)-(Rs)-3-Methyl-4-(4-tolylsulfinyl)-4-buten-2-one 4bb
o
0
o
1.23 g of 2bb, 2 steps yield 65% (529 mg). Eluent of column chromatography: DCM/AcOEt = 4: 1.

(2)-(Rs)-6-(4-Tolylsulfinylmetylidene)decane-5-one 4aa

1.00 g of 2aa, 2 steps yield 83% (605 mg). Eluent of column chromatography: DCM/AcOEt = 8: 1
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(Ss)-3-(¢-Butyldiphenylsilyloxy)-1-(4-tolylsulfinyl)prop-1-yne 5

0
Il

.S
/© \/OTBDPS

To a 3.8 M solution of EtMgBr in Et;O (34.0 mmol, 9.0 mL) was quickly added 12.0 g of
3-(t-butyldiphenylsilyloxy)prop-1-yne at room temperature under argon. After stirring for 1h, the
reaction mixture was diluted with 18 mL of DCM. Then, the above mixture was added to the
solution of /-menthyl (—)-(S)-4-toluenesulfinate in toluene (5.0 g, 50 mL) at —78 °C, and stirred.
After stirring 30 min, the reaction mixture was quenched with saturated aqueous NH4Cl, extracted
with EtOAc, washed with water, brine, dried over Na,SO4, and concentrated under reduced pressure.
The residue was purified by column chromatography twiced (eluent: hexane/DCM/EtOAc = 12: 6: 1,
then hexane/EtOAc = 6: 1) to afford a (Ss)-3-(#-Butyldiphenylsilyloxy)-1-(4-tolylsulfinyl)prop-1-yne
5 as a pale yellow oil (2.31 g, yield: 75%).
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Alkenylsulfoxide 6

OTBDPS

(I)I > ICI)\)i
‘ [R*Cu(CN)Li] i
/©\\ S\/ /©\\ S / R2
OTBDPS

To a suspention of CuCN (3.0 equiv) in THF (20 mL / mmol of sulfoxide) was added organolithium
reagent (3.0 equiv) at —78 °C and stirred for 1h. Then a 0.2 M solution of substrate alkynyl sulfoxide
5 in THF was added to the above mixture at —78°C. After stirring 1h, the reaction mixture was
quenched with saturated aqueous NH4Cl, extracted with EtOAc, washed with water, brine, dried
over NaxSOs, and concentrated under reduced pressure. The residue was purified by column

chromatography to afford alkenyl sulfoxide 6.

(2)-(Rs)-2-(t-Butyldiphenylsiloxy)metyl-1-(4-tolylsulfinyl)hex-1-ene 6a
OTBDPS

1L
.S
o

3.80 g of 5, Yield 73% (3.10 g). A 1.60 M solution of BuLi in hexane was used. Eluent of column

u

chromatgraphy: hexane/EtOAc = 4: 1.

(2)-(Rs)-3-(t-Butyldiphenylsiloxy)-2-methyl-1-(4-tolylsulfinyl)prop-1-ene 6b
OTBDPS

2.28 g of 5, Yield 94% (2.22 g). A 1.16 M solution of MeLi in Et;O was used. Eluent of column
chromatgraphy: hexane/EtOAc = 2: 1.

(Z2)-(Rs)-2-(t-Butyldiphenylsiloxy)metyl-3-methyl-1-(4-tolylsulfinyl)but-1-ene 6¢
OTBDPS

ﬁ\v/[;
.S
o

2.0 g of 5, Yield 80% (1.76 g). A 1.3 M solution of iPrMgCI-LiCl in THF was used. Eluent of
column chromatgraphy: hexane/EtOAc = 8: 1.
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(2)-B-Sulfinyl alcohol 3d

To a 0.25 M solution of alkenyl sulfoxide 6 in THF was added a 1.0 M solution of TBAF in THF
(1.3 equiv) at room temperature and stirred for 3 min. Then the reaction mixture was extracted with
AcOEt, washed with water, brine, dried over Na,SO4, and concentrated under reduced pressure. The

residue was purified by column chromatography to afford B-sulfinyl alcohol 3d.

(2)-(Rs)-2-(4-tolylsulfinyl)methylidenehexanol 3da

2.95 g of 6a, Yield 93% (1041 g). Eluent of column chromatography: hexane/AcOEt=1: 1.

(£)-(Rs)-2-Methyl-3-(4-tolylsulfinyl)prop-2-en-1-ol 3db
OH

3.72 g of 6b, Yield 88% (1.54 g). Eluent of column chromatography: hexane/AcOEt=1: 1.

(£)-(Rs)-3-Methyl-2-(4-tolylsulfinyl)methylidenebutanol 3dc

1.76 g of 6¢, Yield 56% (494 mg). Eluent of column chromatography: hexane/AcOEt = 1: 1.
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(2£)-B-Sulfinyl enal 4d

To a 0.04 M solution of 3d was added NaHCOs3 (5.0 equiv) and DMP (1.3 equiv) in order and stirred
for 30 min. Then the reaction mixture was extracted with DCM, washed with water, brine, dried over
Na,SO4, and concentrated under reduced pressure. The residue was purified by column

chromatography to afford target B-sulfinyl enal 4d.

(£)-(Rs)-2-(4-Tolylsulfinyl)methylidenehexanal 4da

1.06 g of 3da, Yield 91% (0.96 g). Eluent of column chromatography: hexane/AcOEt=1: 1.

(2)-(Rs)-2-Methyl-3-(4-tolylsulfinyl)prop-2-enal 4db

534 mg of 3db, Yield 95% (507 g). Eluent of column chromatography: DCM/AcOEt = 2: 1.

(£)-(Rs)-3-Methyl-2-(4-tolylsulfinyl)methylidenebutanal 4de¢

494 mg of 3dc. Yield 96% (470 mg). Eluent of column chromatography: DCM/AcOEt = 1: 1
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(2£)-B-Sulfinyl allylalcohol 3

To a 0.1 M solution of 4d in THF R!Mgl was added at —78 °C and stirred for 30 min. Then, the
reaction mixture was quenched with saturated aqueous NH4Cl and extracted with AcOEt. The
combined organic layer was washed with water, brine, dried over Na;SQOs, and concentrated under
reduced pressure. The residue was purified by column chromatography to affrod target

(£)-B-Sulfinyl allylalcohol 3 as a diastereomeric mixture.

(£)-(Rs)-4-Methyl-3-(4-tolylsulfinyl)methylidenepentan-2-ol 3be

5.0 mL of 0.1 M solution of 4de in THF was used, Yield 61% (77 mg). Eluent of column
chromatography: DCM/AcOEt =3: 1.

(£)-(Rs)-3-(4-Tolylsulfinyl)methylideneheptan-2-ol 3ba

606 mg of 4da, Yield 71% (459 mg). Eluent of column chromatography: DCM/AcOEt =1: 1

(2)-(Rs)-2-Methyl-1-phenyl-3-(4-tolylsulfinyl)prop-2-en-1-ol 4eb
HO.__Ph

o

445 mg of 4eb, Yield 76% (465 mg). Eluent of column chromatography: hexane/AcOEt =1: 1.
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(2)-B-Sulfinyl enone 4

To a 0.04 M solution of 3 was added NaHCOs3 (5.0 equiv) and DMP (1.3 equiv) in order and stirred
for 30 min. Then the reaction mixture was extracted with DCM, washed with water, brine, dried over
Na,SO4, and concentrated under reduced pressure. The residue was purified by column

chromatography to afford target B-sulfinyl enone 4.

(2)-(Rs)-3-(4-Tolylsulfinyl)methylideneheptan-2-one 4ba

459 mg of 3ba, Yield 84% (380 mg). Eluent of column chromatography: DCM/AcOEt =2: 1.

(£)-(Rs)-4-Methyl-3-(4-tolylsulfinyl)methylidenepentan-2-one 4bc

77 mg of 3be, Yield 85% (65 mg). Eluent of column chromatography: DCM/AcOEt =1: 1.

(2)-(Rs)-2-Methyl-1-phenyl-3-(4-tolylsulfinyl)prop-2-en-1-one 4eb

465 mg of 3eb, Yield 82% (378 mg). Eluent of column chromatography: DCM/AcOEt =4: 1.
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General procedure for addition of lithium acetylide to B-sulfinyl enone and spectroscopic data
To a solution of B-sulfinyl enone 4 (1.0 equiv, in 0.1 M THF solution) was added a solution of
lithium acetylide (prepared from alkyne and BuLi solution in hexane, 1.0 equiv, 1.0 M THF solution)
at —78 °C under argon and the mixture was stirred for 30 min. After stirring, the reaction mixture
was quenched with saturated aqueous solution NH4Cl, extracted with AcOEt. The organic layer were
washed with brine, dried (Na;SO4) and evaporated. The crude product was purified by flash column
chromatography to afford the corresponding sulfinyl propargylic alcohol 7.

(2)-(3R, Rs)-2-Methyl-3-(2-phenyletynyl)-1-(4-tolylsulfonyl)hept-1-en-3-o0l (7ab-1, Table 2, entry 1)

Ph

I

Substrate 64.2 mg of 4ab, Yield 75 % (66.2 mg). White solid, mp 85-86 °C; Rf = 0.31 (hexane /
ethyl acetate = 1 : 1); [a]p : —=343° (c = 0.73, acetone); '"H-NMR (600 MHz, CDCls) 8: 0.90 (t, 3H, J
=17.6 Hz), 1.33 (m, 3H), 1.39-1.57 (m, 2H), 1.78-1.17 (m, 2H), 1.95 (s, 3H), 2.37 (s, 3H), 4.05-4.13
(bro s, 1H), 6.01 (s, 1H), 7.24 (d, 2H, J= 9.4 Hz), 7.29-7.31 (m, 2H), 7.41 (d, 2H, J= 6.2 Hz), 7.64
(d, 2H, J = 8.2 Hz); 3C NMR (150 MHz, CDCls) 8: 14.2, 21.5, 22.3, 22.8, 26.1, 41.8, 74.4, 86.1,
90.5, 122.4, 125.2, 128.5, 128.8, 129.9, 131.9, 134.5, 141.1, 142.7, 150.3; IR (KBr) Vmax/cm™ 3254,
2956, 2223, 1711, 1490, 1004, 758; HRMS (ESI") Calcd for C23H260,NaS [M+Na]*: 389.1551;
found: 389.1551; LRMS (ESI"): 389.2 [M+Na]*

(£)-(5R, Rs)-5-[1-Metyl-2-(4-tolylsulfinyl)vinylJundec-6-yn-5-o0l (7ab-2, Table 2, entry 2)

Substrate 69.8 mg of 4ab, Yield 78 % (71.7 mg). Colorless oil; Rf = 0.36 (hexane / ethyl acetate = 1 :
1); [a]p : —280° (¢ = 1.25, acetone); 'H NMR (600 MHz, CDCI3) 8: 0.88-0.91 (m, 6H), 1.26-1.49 (m,
8H), 1.69-1.79 (m, 2H), 1.92 (s, 3H), 2.19 (t, 2H, J = 7.5 Hz), 2.39 (s, 3H), 3.65 (bro s, 1H), 5.93 (s,
1H), 7.27 (d, 2H, J = 8.2 Hz), 7.64 (d, 2H, J = 8.3 Hz); '*C NMR (150 MHz, CDCls) 5:13.7, 14.2,
18.6, 21.5, 22.1, 22.8, 26.0, 30.6, 41.8, 74.1, 81.7, 86.9, 125.19, 129.8, 134.0, 140.9, 142.9, 150.9;
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IR (KBr) vamad/em’ 3255, 2956, 2233, 1462, 1004, 806; HRMS (ESI*) Caled for CaiH300:NaS
[M+Na]*: 369.1864; found: 369.1863; LRMS (ESI*): 369.2 [M+Na]*

(2)-(3R, Rs)-2-Methyl-3-trimethylsilylethynyl-1-(4-tolylsulfinyl)hept-1-en-3-ol (7ab-3, Table 2,
entry 3)

Substrate106.4 mg of 4ab, Yield 89 % (130.3 mg). White solid, mp 99-100 °C; Rf = 0.44 (haxane /
ethyl acetate = 1 : 1); [a]p : —270° (¢ = 0.94, acetone); '"H NMR (600 MHz, CDCls) 8: 0.16 (s, 9H),
0.88 (t, 3H, J=6.9 Hz), 1.26-1.33 (m, 3H), 1.45-1.46 (m, 1H), 1.67-1.71 (m, 1H), 1.81-1.83 (m, 1H),
1.94 (s, 3H), 2.39 (s, 3H), 4.10 (s, 1H), 5.97 (s, 1H), 7.27 (d, 2H, J = 8.2 Hz), 7.64 (d, 2H, J=8.3
Hz); 3C NMR (150 MHz, CDCIs) &: 14.0, 21.4, 22.1, 22.7, 25.8, 41.5, 60.5, 74.1, 90.6, 106.6, 125.1,
129.8, 134.4, 140.9, 142.6, 149.9; IR (KBr) vma/cm! 3158, 2957, 2869, 2168, 1440, 1251, 1006,
842; HRMS (EST") Calcd for C20H300,NaSiS [M+Na]*: 385.1633; found: 385.1634; LRMS (ESI*):
385.2 [M+Na]*

(2)-(3R, Rs)-3-Cyclopropylethynyl-2-methyl-1-(4-tolylsulfinyl)hept-1-en-3-o0l (7ab-4, Table 2, entry
4)

4

HO. > Bu

Substrate 87.3 mg of 4ab, Yield 92 % (92.8 mg). White solid, mp 77 °C; Rf = 0.29 (dichloromethane
/ ethyl acetate =4 : 1); [a]p : —221° (¢ = 1.19, acetone); 'H NMR (600 MHz, CDCIs) 8: 0.65-0.68 (m,
2H), 0.75-0.78 (m, 2H), 0.88 (t, 3H, J = 7.6 Hz), 1.21-1.45 (m, 5H), 1.69-1.80 (m, 2H), 1.91 (s, 3H),
2.39 (s, 3H), 3.46 (s, 1H), 5.92 (s, 1H), 7.27 (d, 2H, J = 3.8 Hz), 7.63 (d, 2H, J = 8.2 Hz); 3*C NMR
(150 MHz, CDCl;) &: 8.33, 8.39, 14.2, 21.5, 22.2, 22.8, 26.0, 41.2, 74.0, 76.8, 90.0, 125.2, 129.9,
134.1, 141.0, 142.9, 150.8; IR (KBr) vmax/cm™ 3256, 2956, 2235, 1597, 1439, 1003, 755; HRMS
(ESI*) Calcd for CooH2602NaS [M+Na]*: 353.1551; found: 353.1552; LRMS (ESI*): 353.2 [M+Na]*
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(£)-(3R, Rs)-3-[(4-Methoxyphenyl)ethynyl]-2-methyl-1-(4-tolylsulfinyl)hept-1-en-3-ol (7ab-5, Table
2, entry 5)

Substrate 111.3 mg of 4ab, Yield 72 % (110.6 mg). Yellow oil; Rf = 0.17 (dichloromethane / ethyl
acetate = 4 : 1); [a]p : —320° (¢ = 0.66, acetone); 'H NMR (600 MHz, CDCls) 8: 0.91 (t, 3H, J = 7.6
Hz), 1.32-1.56 (m, 4H), 1.81-1.95 (m, 2H), 1.99 (s, 3H), 2.38 (s, 3H), 3.79 (s, 1H), 3.80 (s, 3H), 6.00
(s, 1H), 6.82 (d, 2H, J = 8.3 Hz), 7.25 (d, 2H, J = 14.4 Hz), 7.33 (d, 2H, J=9.0 Hz), 7.64 (d, 2, J =
8.2 Hz), *C NMR (150 MHz, CDCls) 8: 14.2, 21.5, 22.3, 22.8, 26.1, 41.8, 55.5, 74.4, 86.1, 89.2,
114.1, 114.4, 125.2, 129.9, 133.4, 134.4, 141.1, 142.8, 150.4, 160.0; IR (KBr) vmax/cm’! 3272, 2951,
2224, 1510, 1249, 999, 832; HRMS (EST") Calcd for C24H2303NaS [M+Na]": 419.1657; found:
419.1656; LRMS (EST"): 419.2 [M+Na]*

(Z)-(3R, Rs)-3-[(4-Fluorophenyl)ethynyl]-2-methyl-1-(4-tolylsulfinyl)hept-1-en-3-ol (7ab-6, Table 2,
entry 6)

Substrate 128.5 mg of 4ab, Yield 56 % (105.4 mg). Yellow oil; Rf = 0.31 (dichloromethane / ethyl
acetate =4 : 1); [a]p : —192° (¢ = 2.08, acetone); 'H NMR (600 MHz, CDCls) &: 0.91 (t, 3H, J = 6.9
Hz), 1.35-1.39 (m, 2H), 1.42-1.57 (m, 2H), 1.83-1.95 (m, 2H), 2.01 (s, 3H), 2.41 (s, 3H), 3.41 (s,
1H), 6.02 (s, 1H), 7.01 (t, 2H, J=9.0 Hz), 7.29 (d, 2H, J= 8.2 Hz), 7.38-7.41 (m, 2H), 7.63 (d, 2H, J
= 8.3 Hz); 3*C NMR (150 MHz, CDCls) &: 14.2, 21.6, 22.4, 22.8, 26.1, 41.7, 74.4, 85.1, 90.1, 115.8,
115.9, 125.2, 130.0, 133.8, 134.4, 141.3, 142.5, 150.3; IR (KBr) vmax/cm! 3242, 2957, 1506, 1006,
756; HRMS (ESI*) Calcd for C23H2502FNaS [M+Na]*: 407.1457; found: 407.1456; LRMS (EST"):
407.1 [M+Na]*
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(2)-(3R, Rs)-3-[(4-Trifluoromethylphenyl)ethynyl]-2-methyl-1-(4-tolylsulfinyl)hept-1-en-3-ol
(7ab-7, Table 2, entry 7)

0
: oS

Substrate 103.0 mg of 4ab, Yield 58 % (98.0 mg). White solid, mp: 98 °C; Rf = 0.41
(dichloromethane / ethyl acetate = 4 : 1); [a]p : —269° (¢ = 1.25, acetone); 'H NMR (600 MHz,
CDCls) 6: 0.93 (t, 3H, J = 6.9 Hz), 1.35-1.40 (m, 2H), 1.43-1.56 (m, 2H), 1.85-2.06 (m, 5H), 2.40 (s,
3H), 3.63 (s, 1H), 6.03 (s, 1H), 7.29 (t, 2H, J= 8.3 Hz), 7.52 (d, 2H, J = 7.6 Hz), 7.58 (d, 2H, J=8.2
Hz), 7.63 (d, 2H, J = 8.3 Hz); ’*C NMR (150 MHz, CDCls) &: 14.2, 21.5,22.3, 22.8, 26.1, 41.7, 74.2,
84.5,93.1, 125.4, 125.4, 126.3, 130.0, 132.1, 134.5, 141.3, 142.4, 150.2; IR (KBr) vmax/cm™ 3408,
2956, 2871, 1673, 1323, 1187, 812; HRMS (ESI*) Calcd for C24H250,F3NaS [M+Na]*": 457.1425;
found: 457.1425; LRMS (ESI*): 457.1 [M+Na]*

(2)-(5R, Rs)-5-Trimethylsilylethynyl-6-(4-tolylsulfinyl)methylidenedecan-5-ol (7aa-3, Table 3, entry
2)

TMS

HO ‘Z//B
L
o

Substrate 91.2 mg of 4aa, Yield 73 % (87.6 mg). Yellow oil; Rf = 0.32 (hexane / ethyl acetate = 2 :
1); [a]p : —113° (¢ = 0.88, acetone); 'H NMR (600 MHz, CDCI3) 6: 0.15 (s, 9H), 0.89 (t, 6H, J= 7.6
Hz), 1.24-1.57 (m, 8H), 1.69-1.85 (m, 2H), 2.12-2.29 (m, 2H), 2.40 (s, 3H), 3.16 (s, 1H), 5.92 (s,
1H), 7.28 (d, 2H, J = 8.3 Hz), 7.61 (d, 2H, J = 8.2 Hz); 3C NMR (150 MHz, CDCl3) &: 14.0, 14.2,
21.6, 22.7, 22.8, 26.1, 26.4, 31.1, 31.3, 34.1, 42.1, 74.7, 90.8, 106.7, 125.4, 129.9, 133.6, 141.1,
142.9, 154.7, 154.7; IR (KBr) vma/cm! 3252, 2957, 2164, 1465, 1250, 1009, 844; HRMS (EST")
Calcd for C23H360,NaSiS [M+Na]*: 427.2103; found: 427.2105; LRMS (ESI*): 427.2 [M+Na]*

(2)-(3R, Rs)-3-Methyl-1-trimethylsilyl-4-(4-tolylsulfinyl)metylideneoct-1-yn-3-ol (7ba-3, Table 3,
entry 3)
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Substrate 111.3 mg of 4ba, Yield 73 % (110.6 mg). Clear oil; Rf = 0.23 (hexane / ethyl acetate = 2 :
1); [a]p : —116° (¢ = 0.88, acetone); 'H NMR (600 MHz, CDCls) 8: 0.15 (d, 9H, J = 2.1 Hz), 0.88
(td, 3H, J =7.6 Hz), 1.32 (m, 2H), 1.43-1.53 (m, 2H), 1.61 (d, 3H, J = 2.1 Hz), 2.16-2.39 (m, 2H),
2.40 (s, 3H), 3.75 (s, 0.6H), 3.82 (s, 0.4H), 5.87 (s, 1H), 7.28 (d, 2H, J= 8.2 Hz), 7.63 (d, 2H, J= 8.3
Hz); 3C NMR (150 MHz, CDCls) &: 14.0, 21.6, 22.7, 30.8, 31.2, 31.3, 34.4, 71.6, 90.0, 107.2, 125.2,
130.0, 132.9, 141.2, 142.5, 155.0; IR (KBr) vma/cm! 3247, 2958, 2169, 1712, 1250, 1009, 845;
HRMS (EST*) Calcd for C20H3002NaSiS [M+Na]*: 385.1633; found: 385.1637; LRMS (ESI*): 385.2
[M+Na]"

(2)-3R,  Rs)-3,5-Dimethyl-1-trimethylsilyl-3-(4-tolylsulfinyl)methylidenehex-1-yn-3-ol  (7bc-3,
Table 3 entry 4)

Substrate 58.3 mg of 4bc, Yield 67 % (54.1 mg). White solid, mp 116 °C; Rf = 0.46 (hexane /
2-propanol =9 : 1); [a]p : —95° (¢ = 2.75, acetone); 'H NMR (600 MHz, CDCls) &: 0.16 (s, 9H),
1.03 (d, 3H, J= 8.2 Hz), 1.18 (d, 3H, J = 6.2 Hz), 1.54 (d, 3H, J = 4.1 Hz), 2.39 (s, 3H), 2.57-2.61
(m, 1H), 3.53 (s, 0.7H), 3.70 (s, 0.3H), 5.92 (s, 1H), 7.28 (d, 2H, J = 6.9 Hz), 7.61 (d, 2H, J= 8.2
Hz); *C NMR (150 MHz, CDCl;) &: 21.6, 23.9, 24.6, 39.9, 32.1, 72.3, 89.5, 107.0, 125.3, 130.0,
132.5, 141.1, 143.0, 161.2; IR (KBr) vma/cm™! 3857, 3162, 1462, 1174, 844; HRMS (ESI") Caled
for C19H280,NaSiS [M+Na]": 371.1477; found: 371.1478; LRMS (ESI*): 371.1 [M+Na]*

(£)-(3R, Rs)-2,3-Dimethyl-1-(4-tolylsulfinyl)-5-(trimethylsilyl)pent-1-en-4-yn-3-ol (7bb-3, Table
3, entry 5)
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Substrate 47.2 mg of 4bb, Yield 71 % (68.0 mg). White solid, mp 104-105 °C; Rf = 0.32 (hexane /
ethyl acetate = 1 : 1); [a]p : —141° (¢ = 2.97, acetone); '"H NMR (600 MHz, CDCls) &: 1.57 (s, 9H),
1.60 (s, 3H), 1.96 (s, 3H), 2.40 (s, 3H), 3.90-4.10 (bro s, 1H), 5.91 (s, 1H), 7.28 (d, 2H, J = 8.2 Hz),
7.64 (d, 2H, J = 7.6 Hz); 3C NMR (150 MHz, CDCls) &: 21.6, 22.2, 30.2, 71.3, 90.0, 107.0, 125.1,
130.0, 133.6, 133.6, 141.1, 142.4, 150.5; IR (KBr) vmax/em™ 3132, 2787, 2165, 1446, 1248, 1029,
842; HRMS (EST") Calcd for Ci7H240,NaSiS [M+Na]*: 343.1164; found: 343.1165; LRMS (ESI*):
343.1 [M+Na]"

(2)-3R, Rs)-2-Methyl-3-phenyl-1-(4-tolylsulfinyl)-5-(trimethylsilyl)pent-1-en-4-yn-3-ol ~ (7eb-3,
Table 3, entry 6)

Substrate 43.8 mg of 4eb, Yield 79 % (46.6 mg). White solid, mp 141 °C, Rf= 0.39 (dichlorometane
/ ethyl acetate = 4 : 1); [a]p : —22° (¢ = 2.15, acetone); '"H NMR (600 MHz, CDCls) &: 0.24 (s, 9H),
1.74 (s, 3H), 2.42 (s, 3H), 3.63 (d, 1H, J = 3.4 Hz), 6.02 (s, 1H), 7.26-7.32 (m, SH), 7.47-7.48 (m,
2H), 7.66 (d, 2H, J = 8.3); 3C NMR (150 MHz, CDCl;) &: 21.6, 22.3, 76.7, 94.0, 104.5, 125.2,
126.6, 128.7, 128.8, 129.9, 130.1, 135.3, 141.3, 141.6, 143.0, 148.5; IR (KBr) vmax/cm™ 3167, 2170,
1628, 1251, 998,. 859; HRMS (ESI*) Calcd for CxH260.NaSiS [M+Na]*: 405.1320; found:
405.1320; LRMS (EST"): 405.1 [M+Na]*

(2)-(3R, Rs)-2-Methyl-1-(4-tolylsulfinyl)-5-(trimethylsilyl)pent-1-en-4-yn-3-ol (7db-3, Table 3,
entry 10)
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TMS

Substrate 54.8 mg of 4db, Yield 72 % (57.8 mg). White solid, mp 150-152 °C, Rf = 0.27 (hexane /
ethyl acetate = 1 : 1); [a]p : —69° (¢ = 0.65, acetone); '"H NMR (600 MHz, CDCl;3) &: 0.20 (s, 9H),
2.03 (s, 3H), 2.41 (s, 3H), 4.69 (d, IH, J= 4.1 Hz), 5.96-5.98 (m, 2H), 7.30 (d, 2H, J= 8.3 Hz), 7.52
(d, 2H, J = 8.2 Hz); '3C NMR (150 MHz, CDCls) &: 18.1, 21.6, 41.5, 90.9, 103.4, 124.2, 130.2,
132.3, 140.2, 141.4, 150.1; IR (KBr) vmax/cm™ 3244, 2963, 2177, 1440, 1252, 1028, 845; HRMS
(ESI") Caled for Ci6H20:NaSiS [M+Na]*: 329.1007; found: 329.1009; LRMS (ESI*): 329.1
[M+Na]"

(2)-(3R, Rs)-5-Methyl-1-trimethylsilyl-3-(4-tolylsulfinyl)hex-1-yn-3-ol (7de-3, Table 3 entry 11)

TMS

Substrate 398.8 mg of 4dc, Yield 67 % (373.1 mg). White solid, mp 134-135 °C, Rf= 0.23 (hexane /
ethyl acetate = 2 : 1); [a]p : —65° (¢ = 1.15, acetone); 'H NMR (600 MHz, CDCls) &: 0.19 (s, 9H),
1.12 (d, 3H, J=6.9 Hz), 1.14 ( d, 2H, J = 6.9 Hz), 2.41 (s, 3H), 2.88-2.93 (m, 1H), 3.85 (d, 1H, J =
4.8 Hz), 5.90 (d, 1H, J=4.1 Hz), 6.01 (s, 1H), 7.29 (d, 2H, J= 8.2 Hz), 7.54 (d, 2H, J= 8.2 Hz); 13C
NMR (150 MHz, CDCl3) &: 21.6, 22.8, 23.9, 30.2, 61.8, 91.6, 104.0, 124.5, 130.1, 131.8, 140.7,
141.3, 159.3; IR (KBr) vmax/cm™ 3789, 3659, 3302, 2963, 2177, 1463, 1251, 842; HRMS (ESI*)
Calcd for Ci13H2602NaSiS [M+Na]": 357.1320; found: 357.1323; LRMS (ESI*): 357.1 [M+Na]"

(2)-(3R, Rs)-1-Trimethylsilyl-4-(4-tolylsulfinyl)methylideneoct-1-yn-3-ol (7da-3, Table 3 entry 12)

TMS

39



Substrate 597.0 mg of 4da, Yield 84 % (696.0 mg). White solid, mp 100-101 °C, Rf'=0.33 (hexane /
ethyl acetate = 2 : 1); [a]p : —62° (¢ = 1.00, acetone); '"H NMR (600 MHz, CDCl;3) &: 0.20 (s, 9H),
0.86-0.89 (m, 3H), 1.29-1.33 (m, 3H), 1.48-1.53 (m, 3H), 2.37-2.44 (m, 5H), 3.77 (d, IH, J = 4.1
Hz), 5.93 (d, 1H, J= 3.4 Hz), 5.98 (s, 1H), 7.30 (d, 2H, J = 7.6 Hz), 7.54 (d, 2H, 8.2 Hz); 1*C NMR
(150 MHz, CDCl3) &: 14.1, 21.6, 22.5, 30.1, 31.3, 39.1, 61.8, 91.5, 103.7, 124.4, 130.2, 132.4, 140.7,
141.4, 153.4; IR (KBr) vmax/cm! 3338, 2956, 2177, 1441, 1250, 1038, 844; HRMS (ESI") Calcd for
C19H230,NaSiS [M+Na]*: 371.1477; found: 371.1479; LRMS (ESI*): 371.1 [M+Na]*
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(c) General procedure for the removal of sulfoxide and spectroscopic data

mCPBA (1.0 equiv.) was added to a solution of sulfinyl propargylic alcohol (1.0 equiv.) in
dichloromethane (0.04 M) 7 at room temperature and stirred for 30 min. After stirring, the reaction
mixture was extracted with chloroform and washed with H,O, brine, dried (Na,SO4) and evaporated.
The crude product was purified by flash column chromatography to afford the corresponding
sulfonyl propargylic alcohol 9. To a magnesium turnings (50.0 equiv.) was added a solution of
sulfonyl propargylic alcohol 9 (1.0 equiv, 0.05 M solution in dry methanol) under argon. Then, the
reaction mixture was stirred, and allowed to 50 °C and stirred until generation of gas was occurring
or lh. After heating, the reaction mixture was cooled to ambient temperature, and stirred for
overnight. After overnight, the reaction mixture become the suspension, it was quenched with an
excess amount of saturated aqueous NH4Cl till precipitate was dissolved. The reaction mixture was
extracted with ethyl acetate, the combined organic layer was washed with saturated aqueous NH4Cl,
H>O, brine, dried (NaxSO4) and evaporated. the crude product was purified flash column
chromatography to afford the corresponding propargylic alcohol 8.

(2)-(R)-2-Methyl-3-(2-phenyletynyl)-1-(4-tolylsulfonyl)hept-1-en-3-ol (9ab-1, Table 4, entry 1)
Ph

HO ;‘[//Bu
n ok

Substrate 65.8 mg of 7ab-1, Yield 79 % (53.9 mg). Clear oil, Rf = 0.51 (CHCI3 100 %); [o]p : —63°
(¢ = 1.36, acetone); 'H NMR (600 MHz, CDCIs) &: 0.90 (t, 3H, J = 7.6 Hz), 1.31-1.49 (m, 4H),
1.96-2.05 (m, 2H), 2.12 (s, 3H), 2.43 (s, 3H), 5.30 (s, 1H), 6.26 (s, 1H), 7.29-7.34 (m, 5H), 7.44 (d,
2H, J = 6.9 Hz), 7.86 (d, 2H, J = 8.3 Hz); '3C NMR (150 MHz, CDCls) &: 14.2, 21.8, 22.8, 25.0,
26.2,42.0,74.7, 85.9, 89.1, 122.5, 127.9, 128.1, 128.5, 128.8, 129.9, 131.9, 138.8, 144.6, 159.0; IR
(KBr) vmax/cm'' 3748, 3420, 2957, 2272, 1541, 1282, 1141, 668, HRMS (ESI") Calcd for
C23H2603NaS [M+Na]*: 405.1500; found: 405.1500; LRMS (ESI*): 405.2 [M+Na]*

(5)-2-Methyl-3-phenylethynylhept-1-en-3-ol (8ab-1, Table 4, entry 1)

Ph

J

Ho/:i}su

Substrate 50.1 mg of 9ab-1, Yield 77 % (19.5 mg). Clear oil, Rf = 0.51 (CHCI3 100 %); [o]p : —22°
(c = 1.95, acetone); 'H NMR (600 MHz, CDCls) &: 0.93 (t, 3H, J = 7.6 Hz), 1.36-1.49 (m, 4H),
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1.80-1.89 (m, 2H), 1.90 (s, 3H), 2.10 (s, 1H), 4.97 (s, 1H), 5.38 (s, 1H), 7.31-7.32 (m, 3H), 7.43-7.45
(m, 2H); 3C NMR (150 MHz, CDCls) &: 14.3, 18.6, 23.0, 26.7, 40.3, 74.5, 85.5, 91.4, 112.1, 123.0,
128.5, 128.5, 131.9, 146.9; IR (KBr) vma/cm™ 3748, 3445, 2956, 2274, 1650, 1541, 1118, 756;
HRMS (ESI") Calcd for CicH20ONa [M+Na]*: 251.1412; found: 251.1415; LRMS (ESI"): 251.1
[M+Na]*

(2)-(R)-5-[1-Metyl-2-(4-tolylsulfonyl)vinylJundec-6-yn-5-ol (9ab-2, Table 4, entry 2)
Bu

I

HO. > Bu
Ts\;i

Substrate 194.9 mg of 7ab-2, Yield 90 % (183.5 mg). Clear oil, Rf = 0.23 (hexane / ethyl acetate =
10 : 1); [a]p : —65° (¢ = 2.47, acetone); '"H NMR (600 MHz, CDCls) &: 0.86-0.92 (m, 6H), 1.27-1.52
(m, 8H), 1.82-1.86 (m, 2H), 2.03 (d, 3H, J= 1.4 Hz), 2.22 (t, 2H, J= 6.9 Hz), 2.43 (s, 3H), 4.44 (br s,
1H), 6.20 (s, 1H), 7.32 (d, 2H, J= 8.2 Hz), 7.83 (d, 2H, J = 8.9 Hz); *C NMR (150 MHz, CDCl;) &:
13.7, 14.2, 18.6, 21.8, 22.1, 22.8, 25.0, 26.1, 30.7, 42.1, 74.4, 80.3, 86.8, 127.6, 127.8, 129.8, 138.9,
144.4, 159.9; IR (KBr) vma/cm™ 3427, 2958, 2870, 2233, 1598, 1283, 1142, 812; HRMS (EST)
Calcd for C21H3003NaS [M+Na]*: 385.1813; found: 385.1813; LRMS (ESI*): 385.2 [M+Na]*

(5)-5-(1-Methyl)vinylundec-6-yn-5-ol (8ab-2, Table 4, entry 2)
Bu

J

HOJ/;\Bu

Substrate 183.5 mg of 9ab-2, Yield 79% (83.7 mg). Clear oil, Rf = 0.58 (CHCl3 100 %); [a]p : —16°
(c = 1.29, acetone); '"H NMR (600 MHz, CDCl3) 8: 0.90-0.94 (m, 6H), 1.31-1.53 (m, 8H), 1.62-1.76
(m, 2H) 1.83 (s, 3H), 1.95 (s, 1H), 2.23 (t, 2H, J = 6.9 Hz), 4.89 (t, 1H, J= 1.4 Hz), 5.29 (s, 1H); 1*C
NMR (150 MHz, CDCls) 6: 13.8, 14.3, 18.5, 18.6, 22.2, 23.0, 26.7, 40.4, 74.1, 82.4, 86.0, 111.6,
147.5; IR (KBr) vmax/cm’' 3445, 2957, 2236, 1650, 1457, 904, 669; HRMS (ESI") Calcd for
Ci4H240Na [M+Na]": 231.1725; found: 231.1725; LRMS (ESI*): 231.2 [M+Na]*

(2)-(R)-2-Methyl-3-trimethylsilylethynyl-1-(4-tolylsulfonyl)hept-1-en-3-ol (9ab-3, Table 4, entry 3)
TMS

A
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Substrate 326.9 mg of 7ab-3, Yield 99 % (338.8 mg). Clear oil, Rf = 0.21 (hexane / ethyl acetate =
10 : 1); [a]p : —38° (¢ = 1.52, acetone); 'H NMR (600 MHz, CDCls) 8: 0.16 (s, 9H), 0.87 (t, 3H, J =
7.6 Hz), 1.27-1.38 (m, 4H), 1.84-1.87 (m, 2H), 2.04 (s, 3H), 2.43 (s, 3H), 5.15 (s, 1H), 6.21 (s, 1H),
7.32 (d, 2H, J = 8.2 Hz), 7.83 (d, 2H, J = 8.2 Hz); *C NMR (150 MHz, CDCl;) &: 14.1, 21.8, 22.6,
22.7,25.0,26.0,42.0, 74.7,90.6, 105.1, 127.8, 128.0, 129.8, 138.7, 144.5, 158.8; IR (KBr) Vimax/cm’!
3417, 2959, 2871, 2169, 1599, 1284, 1141, 843; HRMS (EST") Calcd for C20H3003NaSiS [M+Na]*:
401.1583; found: 401.1586; LRMS (ESI*): 401.2 [M+Na]*

(5)-3-Ethynyl-2-methylhept-1-en-3-ol (8ab-3, Table 4, entry 3)

I

HOJ/:?/\Bu

Substrate 54.7 mg of 9ab-3, Yield 70 % (15.3 mg). Clear oil, Rf = 0.33 (CHCl; 100%); [a]p : —12°
(¢ = 0.59, acetone); 'H NMR (600 MHz, CDCls) &: 0.91 (t, 3H, J = 11.4 Hz), 1.32-1.42 (m, 4H),
1.72-1.80 (m, 2H), 1.84 (s, 3H), 2.04 (s, 1H), 2.55 (s, 1H), 4.95 (s, 1H), 5.33 (s, 1H); 3*C NMR (150
MHz, CDCls) &: 14.2, 18.3,22.9, 26.5, 40.1, 73.5, 74.0, 86.1, 112.3, 146.4; IR (KBr) vmax/cm! 3748,
2925, 2273, 1699, 1541, 1083, 669; HRMS (ESI") Calcd for CioH16ONa [M+Na]": 152.1201; found:
152.1201; LRMS (ESTI*): 152.1 [M+Na]*

(2)-(R)-3-Cyclopropylethynyl-2-methyl-1-(4-tolylsulfonyl)hept-1-en-3-ol (9ab-4, Table 4, entry 4)

4

HO. > Bu

Ts \;L

Substrate 141.2 mg of 7ab-4, Yield 94 % (139.5 mg). Clear oil, Rf = 0.54 (CHCl; 100%); [c]p :
—82° (¢ = 1.56, acetone); '"H NMR (600 MHz, CDCl;) 8: 0.68-0.69 (m, 2H), 0.75-0.79 (m, 2H), 0.87
(t, 3H, J= 6.9 Hz), 1.23-1.36 (m, 5H), 1.80-1.83 (m, 2H), 2.01 (d, 3H J= 1.3 Hz), 2.43 (s, 3H), 5.04
(s, 1H), 6.18 (s, 1H), 7.32 (d, 2H, J = 8.2 Hz), 7.83 (d, 2H, J = 8.2 Hz); '3C NMR (150 MHz, CDCl5)
o: 8.4, 8.5, 14.2, 21.8, 22.8, 24.9, 26.0, 42.1, 74.3, 75.4, 89.7, 127.6, 127.8, 129.8, 138.9, 144.4,
159.7; IR (KBr) vmax/cm! 3427, 2958, 2870, 2240, 1598, 1283, 1142, 813; HRMS (ESI*) Calcd for
C20H2603NaS [M+Na]*: 369.1500; found: 369.1500; LRMS (ESI"): 369.2 [M+Na]*

(5)-3-Cyclopropylethynyl-2-methylhept-1-en-3-ol (8ab-4, Table 4, entry 4)
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4

Ho/:iBu

Substrate 76.5 mg of 9ab-4, Yield 94 % (39.9 mg). Clear oil, Rf = 0.49 (CHCl; 100%); [a]p : —21°
(¢ =2.38, acetone);'H NMR (600 MHz, CDCl;) 8: 0.66-0.69 (m, 2H), 0.76-0.79 (m, 2H), 0.91 (t, 3H,
J=17.6 Hz), 1.25-1.38 (m, 5H), 1.65-1.74 (m, 2H), 1.81 (s, 3H), 1.92 (s, 1H), 4.88 (t, IHJ= 2.1 Hz),
5.25 (s, 1H); *C NMR (150 MHz, CDCls) &: 8.5, 8.5, 14.3, 18.5, 22.9, 26.6, 40.4, 74.0, 77.6, 89.0,
111.6, 147.4; IR (KBr) vmax/cm™ 3748, 2956, 2866, 2239, 1651, 1541, 1080, 669; HRMS (ESI)
Calcd for Ci13H200Na [M+Na]*: 215.1412; found: 215.1410; LRMS (ESI*): 215.1 [M+Na]*

(2)-(R)- 3-[(4-Methoxyphenyl)ethynyl]-2-methyl-1-(4-tolylsulfonyl)hept-1-en-3-ol (9ab-5, Table 4,

entry 5)
PMP

HO ;‘Z//Bu
wk

Substrate 148.4 mg of 7ab-5, Yield 77 % (118.3 mg). Clear oil, Rf = 0.50 (Dichloromethane 100%);
[o]p : —117° (¢ = 0.83, acetone); 'H NMR (600 MHz, CDCl;3) &: 0.90 (t, 3H, J = 7.6 Hz), 1.30-1.49
(m, 4H), 1.94-1.99 (m, 2H), 2.11 (s, 3H), 2.42 (s, 3H), 3.81 (s, 3H), 5.25 (s, 1H), 6.25 (s, 1H), 6.83
(d, 2H, J = 6.9 Hz), 7.33 (d, 2H, J = 8.3 Hz), 7.37 (d, 2H, J = 6.9 Hz), 7.86 (d, 2H, J = 8.3 Hz); 1°C
NMR (150 MHz, CDCl) &: 14.2, 21.8, 22.8, 25.0, 26.2, 42.1, 55.5, 74.7, 85.9, 87.8, 114.1, 114.6,
127.8, 127.9, 129.9, 133.4, 138.8, 144.5, 159.2, 160.0; IR (KBr) vmax/cm™! 3418, 2958, 2224, 1605,
1510, 1141, 835, 580; HRMS (ESI*) Calcd for C24H2304NaS [M+Na]*: 435.1606; found: 435.1606;
LRMS (EST"): 435.2 [M+Na]*

(5)-3-(4-Methoxyphenyl)ethynyl-2-metylhept-1-en-3-ol (8ab-5, Table 4, entry 5)
PMP

J

HOJ/;\Bu

Substrate 42.0 mg of 9ab-5, Yield 87 % (22.5 mg). Clear oil, Rf = 0.40 (Chloroform 100%); [o]p :
—22° (¢ = 0.11, acetone); 'H NMR (600 MHz, CDCl3) 8: 0.93 (t, 3H, J = 6.9 Hz), 1.35-1.48 (m, 4H),
1.80-1.88 (m, 2H), 1.90 (s, 3H), 2.08 (s, 1H), 3.81 (s, 1H), 4.96 (s, 1H), 5.37 (s, 1H), 6.84 (d, 2H, J =
8.9 Hz), 7.37 (d, 2H, J = 9.0 Hz); '3*C NMR (150 MHz, CDCls) &: 14.3, 18.6, 23.0, 26.7, 40.4, 55.5,
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74.5, 85.3, 90.0, 112.0, 114.1, 115.1, 133.3, 147.1, 159.8; IR (KBr) vma/c! 3440, 2927, 2223,
1726, 1511, 1249, 1034, 832; HRMS (ESI*) Calcd for C17H»02Na [M+Na]*: 281.1517; found:
281.1518; LRMS (ESI*): 281.2 [M+Na]"*
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