commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEAEA. Aot EHSANE EAGHADE 2LICH

HZ2d. #5t= 0l A5=ES 2l 5

Jd
0
it
=]
o
m
I
£
I3
It
B

o Fts, 0 HEEY HOIS0ILIHH=EY 22, 0] AEENH HEE
ZTEH LHEHH MOE 2HLICH

o REATZNE U2 5718 wom 0123 ZAS2 MSEA WL

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection



http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr

& =5 & HREE
LA 55K X

%st, WE-2EH FHrd

$EEZRY F58 Y=

qFAE &Y HEo| A nF

2008



A3}, WE-EE3 Fuy

FFERZRY fEE Y=

NZANE A9 wgo B 27
# B & HZEEE

of WS HEEM mXLE REF

20074 114

BE L+ KE
It 28 %
N =



B MmEBMm s FAF

A 7 1 %”?674%%;$%4
%ﬁ%ﬁ,ﬁ?%@z»<;%;{//

it
N\ __[_’ >
wxEn M R CpfcA

ok 5 0 KBRS OK BB



=% 7 &

el

TH

Phosphoniosilylation ¥F-& 3} of ZA] =

F2F
E]_]__

7_]

2]
=1

3} o ~H
=}

hya
fn Y

=]

=

o]~ A& boron

Fol Bkt el= 1,

I3

24%

3} ol ~¥ 1lc=HH

o

=
=
H

=
o] M= At

11a-b, Y128 o,
oAt A2 5E, phosphoniosilylation W83} o ZA| = 11¢]

&

0=
Ju—

OEt2) ¢
1 WA E 3a-o0, 6a-b, 8a-e, 12a-e, 10a-b, 12f-g

=l

[e))]
H

sl & 9, vaE B

1)

X

sl =& 9% vlae]

11ce] A Fol% 14~29%9°] @& &= W

717 =

]

z

3l 1R g 3}et
1

=

tetrahydrofuran (THF)o] 1t}
[e)

]

-
X

A

-

T

==
—=

l

t}&-© 2 phosphoniosilylation W3¢l o]
)

o=
&

trifluoride diethyletherate (BFj -

5 7, 1la-b, o,B-=

83l o,B-&

!

;__]:
2

o B-91x o
A =9

67 el ol =

ol
=

57t

o]

—~
fi%e)

=
o

o
o
N

o)

oo



I
4

=248

LIST OF TABLES

I. N & ~—- 1
R R A e 9
M. 2 & ——-----mmmmmmmmm oo 26
V. 4 3
e R g I 28
2.7 O 29
3AFYY - 30
REFERENCE
ABSTRACT

APPENDIX



Table

Table

Table

Table

Table

Table

LIST OF TABLES

. Search for Lewis acid in THF

———————————————————————————————— 11
Search for Solvent

———————————————————————————————— 12
Epoxide Opening of Cyclic Enones in THF

———————————————————————————————— 15

. Epoxide Opening of

Substituted Cyclic Enones in THF

. Epoxide Opening of

o,3—-Unsaturated Lactones in THF

. Epoxide Opening of

Acyclic Enones & Esters in THF



A g

okl s 3l

olo

Kok
S

A=

)

38 Hofol

N

7]

o]
_fOﬁ

Uz

ToR
o
Nfo

0
iz
Tor

of A A Al H=

< 3}

3} 7R

-
X

ot} o,3-=

FaL gl A ofel

£ A5

1|

A7t maEoe] ek’

7] 3}l

=
¢}

52 B

=]
=

st 7ted et

o
X

o=

7ol

=0

| dwE o Abgsol gk ey of

[e]

il
s
a

)

¢ © 2 phosphoniosilylation

el

N

g

719 A ol +=2] phosphoniosilylation

s

1
o

198611 Kozikowski -7 ol A

M
ol

o]

2]

2]

, A Ee wel Wi

199t} (Scheme 1).%7

)

]

ARA Q) Lels

2

A

SE B

PN
T A

5
=

4 5}

™

HF or
n-BugNF

a) TBSOT, PPh;

b) base, -78C

¢) RCHO, -78 T —r.t.
15h

o
(ér/

Scheme 1



1988 A7 wg AFldd A=, 919 Zo] 3 &7]dA wg #}A
+=9] phosphoniosilylation ¥+-§ $ @443 A7]2 Wittig ¥H-gS & wf <
[R=R=,

S trimethylsilyl triflate (TMSOT)2} sAlo] H7MEoz2H B-3=FA]
1237 B8 BTt (Scheme 2).°

(o] oTBS
a) PPh;, TBSOTf
\ 7 b) n-BuLi K;Z
(n ( \,

n
+PPh;

ol

o

RCHO,
TMSOTf

OoTBS o)
R ’

(n “OTf (U~ R
Ph;P" OTMS

Scheme 2

1993 ol = of =2

sulfoniosilylation HE-S-o]] of & g H

3-trialkylsilyloxyalk-2-enylenesulfonium 9= 92 F o8 %349}

& Ftol BT A58 4FHOR old AN =Y AL+ Ae

o] Bt} (Scheme 3).%*"



OTBS OTBS
_TBSOTf _ _ 3
_
Me2$ +
SMGz Nu
Scheme 3
T3k 1999 o= o+=9] phosphoniosilylation WFSo] 93] AAAE
3-trialkylsilyloxyalk-2-enylphosphonium <ol t}oFst el A e} wks AJA =
=X =9 B-fAd HgYgd TeTlE EY T F s EHIT
(Scheme 4)."°
0 OSiR;3 OSiR;
PPh3 Nu
_ ~OTf - -
: R3SiOTF . (
n N >pph, N “Nu
Scheme 4
2003 = ol+=9] phosphoniosilylation ®FS-o] ol& AAHHE  3-tert
-butyldimethylsilyloxyalk-2-enylsulfonium 3ol 18]} wks Al wf QA F

[e)

=

=N
==l

B39 (Scheme 5). =

o~
T

A AF83le] B-allylation, B-propargylation, B-

allenylatione 7} &



Nu/TBSOTf S In/-Nu n
N . OHTf .
(k) THF (L) + R1Wx (k) \
Nu = PhsP Ry R1 Ry
MeZS
In/-Nu /R\
’ /x In-NUN "X
OTBS OTBS
X X
(%) O N
R R

Scheme 5
olg X =9 B-HAd v 7E7E =Y JFEES AX T S
= AAYH g2 o223 FFEE B-HAHA A8 7171 =Ygl 7}
Sotud 7@ ste Bopdl e 7o wek & Flojuh o9} e wliElof A

o}

Hols o,f-BEI FEY o2EHY B-5VEE JhEste] B2 B

v} 1t} (Scheme 6).



a) Ph;P, TBSOTf

X b) Base . X
c) Electrophile
d) TBAF E
X= CH2, (0]
*B - Alkylation :¢c) RCHO E = CH.R
* B - Hydroxyalkylation :c) RCHO, TBSOTf E = C(OH)R
*B -Acylation : ¢) RCOCI E=COR
* B - Alkoxycarbonylation : ¢) ROCOCI E = COOR
*B - Sulfenylation :¢c) RSSR E =SR
Scheme 6

ol HId e oA+=F o,B-EXE3F FES phosphoniosilylation A& 25
B 59 d8=¢ o ZA=Z t-butyldimethylsilyl triflate (TBSOTY) <)
stol 4 THFE 8wz ARg&ste] whg-3k ZA37F ®arg np glth o] whgof A

9 ZuEAE TBSOT{7F Fol2~ Aoz =83t gujel THEZ ¥H-g
o] Frolste] A= o ZEA =9} three-component couplings 3}°] butyloxy
717V AdE 47 A ER AR Three-component coupling A= 4+
Scheme 7¢1 AAE w7hFel o) dojAE Aoz HHE v ek
of o FA=e} TBSOTfZHH oxonium ©]& A7} A4 i o]& THF AtA
7b H& FASH & oxonium ©] B7F dojx&=dH olE dE= C7F 7
FASA Ha AyAH o AdoJX = three-component coupling WHES F7HA]

DE 2dgZgstd 3= 49 Ao dZ2HEH



(o} OTBS OTBS

TBSOTf nBuLl
PPh3 +
PPh3 1 PPhs
+
go

, | ot
6/\ O—Ti—C(CH3)3 S R\H
Q R (I)
A —Si—C(CHs)3
o oTBS B
ﬁ\/\/\ Desilylation
-~
R R
o
o S ~
OH OTBS
4 D

Scheme 7

o] g% TBSOTfe] Ego= ol =3} a
phosphoniosilylation AAEZHFH FE® dg=e dFA=, THFY
three-component coupling ¥F-3-©] dojy A Eo] Ao A
o,B-=¥x3 7R 3} =<9 phosphoniosilylation A E==Z5FH F2d A
E7F o FAI=

il
Y
i)
o
N
ol
ol
2
AL
N
X
2
AL
r
=
[e](e]
w
@)
=
(@}
3
(@)
x
3
£
e
re
-

= oobg B o# vl g7] wEe] o] AL uf$ oJu] Q= Aotk T o3
B33l 513 Ee B-9A o 2 -sEEALAVE EYste A2 FHY
M o,B-EX3} gES -9 71578l )3t phosphoniosilylation RF

g9 o] g A E FolA F Aol



- 14
o)
(4]
0 c
c
sts
- Q1w
_a
X 5>
02
=
)
W_e
o— 4,0
T T
[
T
(/2]
_nlu ,+P
0\@2

(o)

o

1an

a) PPhs, TBSOTf

b) n-BulLi

1

1b n=2
1c n=3

Scheme 8

A A

=
=

|

[e)
Hk-&

Sls

1°] phosphoniosilylation

X
.

Np

o

<

s
&

Eigdl

A =9}

3Z
=1

3= 3o] dojx et o

FA

S

Z 7

= o] o

g Atk (L

> T
?%'\:

S
=

s

Ho

o}

0

Ho

o

B

B

web gujel THE7} ¥kgo

o))
oo
G

o
D)

<
Hr

o] Meln FQ3kd TBSOTf =& <

Foll A B-91x1¢] butyloxy 717}

5|

THF -&vi

Ay

g¥lmz THEZ} o}
o] A=} o

.

B

o

]_

!

3} IR

-
X

171 218l o,B-&

35

P
T

A7E

Hr

AAAARL

= 71A

bl

2]

—

0

TR

o

o

0
,_@O

el
BH

ofs
e

BH

ik

o o] FAI=

7}

C =
—=

Al

T2 O yho thk
bk el el o

Al o
S

=

2k

= THF7} uvk<9)

4]

3]

el7] 4l

R



aB-E¥3 o 2H FAARAZS ArREt] o p-Exd

°] phosphoniosilylation B4 & 25 E FEd dg=o B-o =



2 ATdAE Y FH FHAR AEHE dFIAEE AHAAAR ARE
1ol aB-2x3t 7tnd 338 B-olZA = dY wkgo] £ & £ gl
© A Gotr iz st

MEAAE AF stdkol o] 489 A& oAF= HAg Folx A3t &
o] o] el e ASR JqAHEA. weA AT Folx A &
mj o] Ao R RE AZ H T
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Table 1. Search for Lewis acid in THF

2 a) PPh3, TBSOTf
b) n-BulLi, -78C OH
o Ph

1b AP, 3f

Lewis acid, -78TC
d) NaHCOg3, -78C —r.t.

Entry| Lewis acid Yield (%)
1 Ti(OiPr)4 0
2 SnCly 3
3 BCls 5
4 (CoHs)3Al 10
5 (CoH5)2AICI 48
6 BF3 - OEt: 62

rr
BN

Folx A Hgpomz Aol §ulE YR 8] Tolx A4S B
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Table 2. Search for Solvent

2 a) PPh;, TBSOTf ?
b) n-BuLi _ OH
0 B Ph
c)
1b £ Ph, 3f
BF5-OEt,
d) NaHCO3
Entry Solvent Yield (%)
1 Benzene 0
2 Toluene 0
3 Dichloro methane 8
4 Methyl t-butyl ether 14
THF : Dichloro methane
5 19
=3:1
THF : Dichloro methane
6 25
=1:1
7 THF 62

L1l E benzenelE A& wlE benzened ZEFHo] 55ComE HEL S
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7CAA W&sFT}E (entry 1). L8] methyl t-butyl ether (MTBE)Y] =+
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methane®] H|&& 311Z SATY F&0] 19%2 F&°] =
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stS doluAt}t (entry 7). Three—component coupling WS-l A= guj<l
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Table 3. Epoxide Opening of Cyclic Enones in THF

o a) PPhs, TBSOTf
b) n-BulLi, -78°C
Product
( c) epoxide, BF3-OEt,, -78C
n d) NaHCO3, -T8 C —r.t.
1a n=1 3
1b n=2
1c n=3
Product
Entry| n Epoxide Product Yield(%) r; He
0.
o )
1 1 Ph OH 65 3a
% d)\/”‘
0
(0]
2 1 % m 50 3b
o 0
3 1 M m\/ 73 3c
o 0
4 1 cl OH 48 3d
% d)\/m
0
5 11 | A oH 46 3e
=
o 0
6 2 Ph OH 62 Sf
% @\)\/Ph
o 0
7 2 % ij\)oi/ 58 3g
o o
(0]
o .
9 3i
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12 A 4 31
L\Ph OH
Ph
(o]
o OH
. AN @ Ty
(o]
14 &< 5 3
n
OH
(o]
[o]
15 OH 10 30
A O
57} 1gl¢} 672 18] oL 46~73% (entries 1~10)¢] vl d F2 5

2 dojH ). thwk cyclohexene oxide, styrene oxide, cis—2,3-epoxybutane,
1,2-epoxy-2-methylpropane?] ©|ZA| =58 F&o] 5% Wz ¢
t} (entries 11~14). o)== Fo]x Akl BF3;: OEtol] s HEAH o7 ofZA

=Zo] FlRd FFESZ AolH ] wio] oyt AZtHE Tt (Scheme 11)."
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olo] wz} Cyclohexene oxide®] A5 F&& =Rz A8 A& 2o
A7 ®Hekth dE ol Z A =2l cyclohexene oxideE Y il Fo|x Akel

BF; - OEt,E Yo]+=4d BF;- OEt,ES WA ¥ il cyclohexene oxideE %]
T+ WY, cyclohexene oxide®t BF3: OELE TAld Yol HH
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A= gy wkgo] Aoyttt (entries 12, 14). Styrene oxide®] 7%
(2,3-epoxypropyl)benzene¥} 1,2-epoxybutane$} #Z& Z3Fo =z 9% A ez
AFA= A7 whgo] dojkttd 'H NMR dolEelA 24 ppm <A
doublet of doublet 3 =7} vtebE e 4.0 ppm <A o)A doublet of doublet
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T UdAgH
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o
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o3 gAste o FAI=7F 4FE benzylic 2% bR Fol A S w7
Hol dej=e 1 FAol @A Aol wjEolgt e



Favored HAL
oTBS a Ph
BF3 OEt, 3l
L] o)
+
PPhs Q@Ph
N——" ‘
. ~,~:::\ (0]
bl OH
Ph
H H
Sheme 12

1,2-Epoxy-2-methylpropane®] Z4-$-ol%= fAstAl AwWE £ 3
1,2-Epoxy-2-methylpropane®= (2,3-epoxypropyl)benzene¥ 1,2-epoxybutane
I g Agor 99X AdH o FAs Iy Wgo] dojid 'H NMR
do]g ol A 2.1 ppm A singlet 327} YEY ®ld 34 ppm Al A
singlet ¥ Z7} el 202 Hol bAZHUE ad 22 Whgo] WyPE 3
g 4 AT (Sheme 13). 2 ol ®WE7Z] diZol dAZH7E 3
A7t BF3 - OEwel ola] &4 std o FA=7F Fadst 334 7hE Fol &

44e WA H= @9 ARA} T4 97 WEeld 44w

n

I
AL
=
\1
£
R
AL
o9
(i
lo
oM,

§ 10%9] 22 F&5 el (entry 15),

aglelm g aiel A7|7F Ao Qs A

o
rlr
(@)
)
k]
[ o
fz
v}
2 Mo
[-‘O
o,
r
N
)

ol
rir
Rl
AC)

| 2]3] phosphoniosilylation ¥+ 2HE A =7} =

Sykgo] Pofuby] witele AztH

ol
2



H H
Favored
OH
OTBS a
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Sheme 13
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Table 4. Epoxide Opening of

Substituted Cyclic Enones in THF

Q ph 0 a) PPh;, TBSOTf
b) n-BulLi, -78C
or > Product
™ c) epoxide, BF3-OEt,, -78C
ﬁ d) NaHCO3, -78C—r.t. 6or8
5 7
: Product
Entry Startlr_lg Epoxide Product Yield(%)
material No.
o o
1 ° oM 7 6
ﬁ\“" % o \I\\\v Ph a
o o
ﬁ\\\“ % \‘\\\"
pn @ 0 P9
3 OH 62 8a
\\é %Ph \\d)\/*’h
pn @ 0 pn @
4 ﬁ A m 74 | 8b
pn ¢ o Ph 9
5 kﬁj AP ﬁ\ji/\/ 60 8¢
pn @ 0 pn 9
6 OH 62 8d
O A O
o T
W é 64 8e




(R)-(-)-Carvone 5% (entries 1, 2) F&°] 97 o= o= W77}
a-A &= A7 wiEel] JA Fol= Qs 52 n-Bulio]l €712 #A&3dthd
grasty dojuAnk AR Agsintd g 25 dojyr] wEol
Al 2% 549 (R)-(-)-carvone 5% ¥ ©] n-BulLidl ¢ dgl= Aol
o9 ol A3t dofd Aew HZH AT (Scheme 14). n-BuLiol o3t
dEl= A oy go]l 1 olfEtH of-EX3 FqE E o ~H dY=
o] # w = lithium diisopropylamide (LDA)E AM83tW f2la|d Ao=w

BZso] o] % ALge B S o stolAth

Nu
o OTBS
@/ ) PPhy, TBSOT _ @6&4 b)nBu Li'
\(“‘ PPh3
5 Base
OTBS 90 0
@\/ L\/Ph,BF3. OEt, iji/ct/
ﬁ\\\\' N PPh3 d) NaHCO3 ﬁ\\\" Ph
+
6a
Scheme 14

672t 2] o= F (R)-(-)-carvone 54§ o-X3¥ 3fEo] ofd o]FH
oA Hel "olA e 3ol A Fko] Hol Qb wkgo] #F H Ao R o4
3Fo] 6-benzyl-2-cyclohexen-1-one 72 A %3}t 2-cyclohexen—1-one 1b
£ -78TCA LDAZ A7 %, HMPAS benzyl bromideE ¥ A3 &%

S =29 50C=E FAStHA H-33te] 6-benzyl-2-cyclohexen-1-one 7=



5299 Ml A E& £8=Z At (Scheme 15).°

(o} oL o)

Ph
a) LDA, THF, -78C b) HMPA, Br<_Ph, .50C
- c) NH4CI l

1b 7

Scheme 15

ANEEY S 3 43 dAd=E vud & T2 A4S 45 +
AN} (entries 3~7). thuk o] FAEAHL HAE7l lojA vy FAS o}
AFHIZA AxAZ 5 gujel THFd Fo] #Hrlsles Wyow AdS 4

ek 2ol a,B-&

dRomE qpB-EX3} gEQ 56-dihydro-2H-pyran-2-one 99 %= #2&

ke

3 A= A Al =L F89 des =

N

oH

Hoz Hg3] wodtl (Table 5).

56-Dihydro-2H-pyran-2-one 99 7 $dx d= AP HA H7]+=
LDAo| B & o]& Al&dte] dg=gd A= A 9o & =12 24 3
of ZA= Ay RES Fdste] Bkou FE&2 FA Fodrh 1 olF=
ofnti= LDAC] o3k &ist spgoA #ake] LDA §2 dolazmgotvl
o]~ 2kel BF3 - OEt:®] 2885 Walstr] wizol ofdr7l ALR . o]

FoedE 2
]_
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Table 5. Epoxide Opening of a,8-Unsaturated Lactones in THF

0 a) PPh3, TBSOTf
b) LDA, -78C
0 | >  Product
c) epoxide, BF3-OEt,, -78C
9 d) NaHCO3, -78 C—r.t. 10
. . Product
Entry| Epoxide Product Yield(%6) N
0.
o)
o]
1 Ph 0 OH 14 10a
% | oh
o
0
2 L\/ o | OH 15 10b
et 2ol oB-2x3 7tRd stEe] nEd di=9 AS FEIA

a
So] P Qorg vHaudly op-=X3 AES ethyl vinyl ketone 1la

9} trans-3-nonen-2-one 1lb, @3 W 1YEH o B-=¥E3} of2El

methyl acrylate 11col Wi = oZA = d& WSS F3Pslo] HFOL}

\__va‘

0l Z 3k uls

=9 whek dubs 94 %sheeh T Avks Table 691 UEu gl



Table 6. Epoxide Opening of Acyclic Enones & Esters in THF

(o]
A

a) PPh3, TBSOTf

Product

R! R? b) n-BuLi or LDA, -78C
oo o QTS 0BT
11b : R'=CHa, R2=(CH,)4CHs
11¢ : R'=0CH3, R?=H

oty fsffsgli”?agl Epoxide Product Yield(%) Prifcj)l.mt
i A o OH
1 Ao Ao |~ A 14 194
i 2 o OH
L N O N N N N I 12
i O o (Cl'(|)2|)_;I;CH3
’ )I\/\(CH2)4CH3 %Ph )L"«/L/K/Ph 17 12¢
i Q (CH3)3CH3
L e, T W 29 | 12d
i O (CHp)3CH3
; )I\/\(CH2)4CH3 L\/Cl j‘«aﬂ/m 17 1%
i 2 0 OH
] me | HscoJM 21 12f
i o OH
' H3C°J\/ &/\/ H3Co)l‘u/\/k/\/ 24 12g

of &0

1l1a&

por

15

lla& )
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hud

30+ o

71¢1 n-BulLi<

S e e R

#38 ethyl vinyl ketone

EEE

golg=d 1

=y
ujl

3 g+ ethyl vinyl ketone
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AFol 7k 8
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74 %~ phosphoniosilylation

Trans—-3-nonen-2-one 11b <]

F9 o (entry 2).

O]

ul 71 AFE
olg} AAZE A} (entries 3~5). Methyl acrylate 11c9] 7 %9l

o
TAE

il

AxpAl 9] o E A =
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V. 4 3

1. 24717

'"H, ¥C NMR 2=#E382 Varian-500 (500 MHz, 125 MHz for *C) #3%
AZEE Aol NMR £v2E CDCLE AF£3t99°1, chemical shift

1

T

=5

=549l tetramethylsilaneC Z5-E ppme 9 & 7] E3tH o1 Ho]lg
+ chemical shift multiplicity (s= singlet, d= doublet, t= triplet, g=
quartet, quin= quintet, br= broad, m= multiplet, dd= doublet of doublets,
dt= doublet of triplet, td= triplet of doublet), coupling constant (Hz),
integration®] <o % 7]%3}% ).

X A~HEHLS Nicolet IMPACT 410825 H dojyom g
reciprocal centimeter (cm )& 7] & ¥ 9t}

s

e

23 E L2 Hewlett-Packard 5973 MSD=ZX-¥ ionization *}'H S
El(electron impact)ell o]3] dojxlom m/z & 7] =353t

Thin layer chromatography (TLC): MerckA 9] silica gel 60 Fosu©] 4
517 FEHds AMEstH on, TLCA w8d Ed9 S 938t UV
lamp (254 nm)E AF-&3FA Y ethanolic p-anisaldehyde £ i+ KMnOy4
Sl "L F 7tdste] g

Column chromatograpy+= Merck A3 2] Silica gel 60 (230-400 mesh)<

A gshel el



9o Al kS Aldrich, Sigma, Fluka, Junsei A9 EF Ao &= o

Sk YA T, B4 vet we 27, A

ol\
fim
Shia
%
ol\
4
EL
&
>

Tetrahydrofuran< AF-8 2 Aol A A 3dtol A sodium metal/benzophenone
o g HE FHFdte] AFE3 3, methylene chloride, toluene, benzene=
calcium hydride2 %8 F/F3Ath §b&el AH&¥ n-butyllithium THF
g ul ol A diphenylacetic acid®2 & g3slo] Gt ZFEo AlFS ALY

7.



3. AT H

General procedure

A %3t oA solvent THF (1.80 mL)el PhsP (180 mg, 0.69 mmol)
S Fola TBSOTE (158 pL, 0.69 mmolE F3dl 7FsiFoAth o] 7]
starting material (0.62 mmol)& 3] A7tsta 1A17F 302 &< A9
A upkeld T, whg fAS -78CE W U, n-Buli (474 pL of 1.58
M soln. in hexanes, 0.75 mmol)S 3] 7}t wgstdt. 1A F
epoxide (1.25 mmol)<S WZA A 7}3k t}& BF; - OEt; (158 pl, 1.25 mmol)
= 7Fll ol 1A% & NaHCO; %31 =89 (200 mL)& H7bsiA A
o2 &9 1A B¢k wWk ¥ EtOAcE FE3IATh vHE Wy A
TLCZ 3elstdtt. Y =3t flash column chromatography® g

gAste] AdEs A

3-(2-Hydroxy-3-phenyl-propyl)-cyclopent-2-enone

(0] o
& PO
Ph
1a 3a
General procedure} e HH O 7 starting material <
2-cyclopenten—1-one (52.3 uL, 0.62 mmol) & epoxide+

(2,3-epoxypropyl)benzene (164 pL, 1.25 mmol)S AF-&3FA ). ¥bS A8 3}

44  TLC (hexane:EtOAc = 1:1)&® 3¢tz flash  column



chromatography (hexane:EtOAc = 1:1)& &g AHAdte] 1183 o=9 B-

AA oZEA= A7 W33 3a (87.6 mg, 66%)E AT}

'"H NMR (500 MHz, CDCL): § 7.28-7.15 (m, 5H), 599 (s, 1H), 4.11-4.06
(m, 1H), 2.81 (dd, Jo= 135 Hz, Ji= 45 Hz, 1H), 271 (dd, J»=
135 Hz, Ji= 85 Hz, 1H) 2.63-2.52 (m, 4H), 2.33 (t, 2H)

BC NMR (125 MHz, CDCly): § 2104, 179.8, 137.7, 1315, 129.7, 129.0, 127.1,
70.9, 445, 40.8, 35.6, 32.3

IR (KBr): 3396(0-H), 3023, 2913(C-H), 2237, 1699(C=0), 1669, 1607(C=C),

1496, 1433, 1281, 1182(C-0), 983, 909, 732(=CH), 695, 647 cm !
Ms(ED) m/z : 216(M")

3-(2-Hydroxy-butyl)-cyclopent-2-enone

(o] (o]
é ] §
1a 3b
General procedure$} 7o HH O 7 starting material <

2-cyclopenten-1-one (52.3 pL, 0.62 mmol)S epoxidei= 1,2-epoxybutane
(108 uL, 125 mmoDs Ab&stdtt. w¥kg P} AL TLC
(hexane:EtOAc = 3:1)&® 3<2l3}tar  flash column chromatography
(hexane’EtOAc = 3 D)= &2 FAst] eld ol=¢ B-91A ZA= 4
2 8-$-3k 3h (48.1 mg, 50%)= LAt}

'H NMR (500 MHz, CDCL): § 6.06 (s, 1H), 3.90-3.85 (m, 1H), 2.68-2.65

(m, 2H), 258 (d, J= 6.0 Hz, 2H), 242 (t, J= 50 Hz, 2H),



1.62-1.51 (m, 2H), 1.00 (t, J= 7.5 Hz, 3H)

BC NMR (125 MHz, CDCL): & 2104, 180.1, 1315, 715, 41.1, 356, 324,
30.8, 10.1

IR (KBr): 3410(0-H), 2964, 2926(C-H), 2241, 1696(C=0), 1674, 1606(C=C),
1435, 1405, 1292, 1185(C-0), 974, 909, 736(=CH), 641 cm'

Ms(ED) m/z : 154(M")

3-(2-Hydroxy-hexyl)-cyclopent-2-enone

(o} (o)
é g 4
1 a 3c
General procedure 2} 7o R o 7 starting material =

2-cyclopenten-1-one (52.3 pL, 0.62 mmol)= epoxidei= 1,2-epoxyhexane

(150 pL, 125 mmoD< AF&AH. w3 d4Hd2 TLC

(hexane:EtOAc = 4:1)%® #9213t flash column chromatography

(hexane’EtOAc = 41)2 &8 AAlstel 12ld o=o B-91A dFA= 4

2 "33 3¢ (83.0 mg, 73%)E A At}

'"H NMR (500 MHz, CDClLy): & 6.06 (s, 1H), 3.97-3.91 (m, 1H), 2.68-2.65
(m, 2H), 259 (d, J= 6.0 Hz, 2H), 243 (t, J= 50 Hz, 2H),
1.62-1.26 (m, 6H), 093 (t, /= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCly): & 2102, 179.8, 1315, 70.2, 41.5, 37.7, 3586,
324, 28.0, 22.9, 14.3

IR (KBr): 3410(0-H), 2952, 2920(C-H), 2860, 1700(C=0), 1678, 1615(C=C),



1433, 1284, 1191(C-0), 1035, 909, 727(=CH), 544 cm !
Ms(EI) m/z : 182(M")

3-(3-Chloro-2-hydroxy-propyl)-cyclopent-2-enone
(0] (0]
O - Q.

1a

Cl

3d

General procedure 2} 7o R O 7 starting material <

2-cyclopenten-1-one (562.3 uL, 0.62 mmol)& epoxide™ epichlorohydrin
(976 uL, 125 mmoD<s A&ttt W M f4ALS TLC

RS

(hexane:EtOAc = 3:1)%® #9213t flash column chromatography
(hexane’EtOAc = 3:D)E &2 AAlste] gy o=9 B-91# AFA= o
2 Wk3-3k 3d (524 mg, 48%)E AU},

'"H NMR (500 MHz, CDCly): & 6.10 (s, 1H), 4.19-4.14 (m, 1H), 3.67 (dd,
Jo= 115 Hz, Ji= 40 Hz, 1H), 357 (dd, J.= 11.0 Hz, Ji= 6.5 Hz,
1H), 2.71-2.68 (m, 4H), 2.44 (t, J= 4.5 Hz, 2H)

YC NMR (125 MHz, CDCly): § 210.1, 178.0, 131.9, 69.7, 49.9, 38.2, 355, 32.3

IR (KBr): 3373(0-H), 2920(C-H), 2242, 1703(C=0), 1670, 1608(C=C), 1431,

1398, 1286, 1184(C-0), 1076, 981, 913, 844, 728(=CH), 539 cm b
Ms(EI) m/z : 174(M")



3-(2-Hydroxy-dec-9-enyl)-cyclopent-2-enone

(o} (0]
O - QU
=
1a 3e
General procedure 2} 7o R o 7 starting material <
2-cyclopenten—1-one (52.3 uL, 0.62 mmol) & epoxide+

1,2-epoxy-9-decene (229 ul, 1.25 mmol)S A&ttt ¥bg Ay 94

2 TLC (hexane:EtOAc = 1:1)Z &<l3slal flash column chromatography

(hexane’EtOAc = 1:1)E &2 AAlste] 1y o=9 B-914 FA= o

g WEg-3 3e (67.9 mg, 46%)E LAtk

'H NMR (500 MHz, CDCly): 6 5.95 (s, 1H), 5.75-5.67 (m, 1H), 4.90 (d, J=
170 Hz, 1H), 484 (d, J= 100 Hz, 1H), 3.86-3.81 (m, 1H),
2.57-254 (m, 2H), 248 (d, J= 6.0 Hz, 2H), 2.32 (t, J= 50 Hz,
2H), 1.97-1.93 (m, 2H), 1.43-1.21 (m, 10H)

“C NMR (125 MHz, CDCly): & 210.3, 179.9, 139.3, 1315, 1145, 70.2, 41.6,
38.0, 35.6, 34.0, 32.4, 29.6, 29.3, 29.0, 25.8

IR (KBr): 3407(0O-H), 2923(C-H), 2849, 1701(C=0), 1676, 1606(C=C), 1435,
1335, 1294, 1198(C-0), 998, 909, 721(=CH), 632 cm '

Ms(ED) m/z : 236(M")



3-(2-Hydroxy-3-phenyl-propyl)-cyclohex-2-enone

(0] (0]
- OH
Ph
1b 3f
General procedure} 7o HH O 7 starting material <
2-cyclohexen—1-one (60.2 uL, 0.62 mmol) S epoxide™

(2,3-epoxypropyl)benzene (164 pl, 1.25 mmol)S AF&3tch. wk& 23] 3}

kA4 TLC (hexane:EtOAc = 1:2)2 g<Qlsta  flash  column

chromatography (hexane:EtOAc = 1:1 — 1:2)2 #7 AAste] 1gd o

=9 B-9A odFA= EF ¥§-3 3f (88.8 mg, 62%)E LT

General procedure®} #Z2 HIH O =2 solvent MTBEE AF&3te] 3f (195

mg, 14%)E AU}

'"H NMR (500 MHz, CDCls): § 7.28-7.14 (m, 5H) 5.89 (s, 1H), 4.04-3.98
(m, 1H), 2.77 (dd, J»= 135 Hz, Ji= 50 Hz, 1H) 2.68 (dd, J»=
13.8 Hz, Ji= 85 Hz, 1H), 2.40 (d, /= 3.5 Hz, 2H), 2.37-2.30 (m,
2H), 2.28 (t, J= 6.0 Hz, 2H), 1.92 (t, J= 7.0 Hz, 2H)

“C NMR (125 MHz, CDCly): § 194.7, 158.1, 132.5, 124.3, 1237, 122.7, 121.8,
65.5, 40.2, 39.1, 32.2, 25.0, 17.6

IR (KBr): 3420(0-H), 3024, 2945(C-H), 2243, 1659, 1492, 1451, 1425, 1323,
1243(C-0), 1194, 965, 912, 727(=CH), 648, 497 cm "

Ms(ED) m/z @ 230(M")



3-(2-Hydroxy-butyl)-cyclohex-2-enone
(o) (o)
OH

Y

1b 39

General procedure$} 7z HPH O 7 starting material <
2-cyclohexen-1-one (60.2 pL, 0.62 mmol)S epoxide= 1,2-epoxybutane
(108 uL, 125 mmoDs Ab&stAdtt. w¥bg  Md} AL TLC
(hexane:EtOAc = 1:3)® 32l3}ar  flash column chromatography
(hexane'EtOAc = 1:3)& #2] FAste] eld o=9 B-91A oZA= 4
2 ¥k3-3 3g (61.0 mg, 58%)E LAt}

'H NMR (500 MHz, CDCl3): § 5.88 (s, 1H), 3.74-3.70 (m, 1H), 2.35 (d, J=
4.0 Hz, 2H), 2.32-2.22 (m, 4H), 1.94 (t, J= 6.5 Hz, 2H), 1.50-1.42
(m, 2H), 0.92 (t, J= 7.5 Hz, 3H)

“C NMR (125 MHz, CDCly): § 200.0, 163.6, 127.9, 71.3, 45.9, 375, 30.7,
30.3, 22.9, 10.2

IR (KBr): 3407(0O-H), 2933(C-H), 1660, 1459, 1356, 1246(C-0), 1191, 1019,
971, 830, 758, 733(=CH), 407 cm '

Ms(ED) m/z : 168(M")



3-(2-Hydroxy-hexyl)-cyclohex-2-enone
(0} (o)

OH

Yy

1b 3h

General procedure 2} 7o R o 7 starting material <
2-cyclohexen-1-one (60.2 pL, 0.62 mmol)= epoxide= 1,2-epoxyhexane
(150 pL, 125 mmoDs AR&stAt. W& g3} 4d2 TLC
(hexane:EtOAc = 1:1)%® #9213t  flash column chromatography
(hexane’EtOAc = 1:1)2 &8 AAlstel 1e2lq o=o B-91A dFA= 4
2 w943k 3h (88.7 mg, 72%)E At}

'H NMR (500 MHz, CDCly): 6§ 5.84 (s, 1H), 3.78-3.73 (m, 1H), 2.31 (d, J=
4.5 Hz, 2H), 2.29-2.20 (m, 4H), 1.91 (t, J= 6.0 Hz, 2H), 1.41-1.22
(m, 6H), 0.82 (t, J= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCly): & 200.0, 163.6, 127.9, 70.0, 464, 376, 375,
30.3, 28.0, 22.9, 229, 14.3

IR (KBr): 3407(0-H), 2930(C-H), 2869, 1660, 1458, 1430, 1324, 1257(C-0),
1193, 1030, 963, 889, 733(=CH) cm '

Ms(ED m/z : 196(M")



3-(3-Chloro-2-hydroxy-propyl)-cyclohex-2-enone
(o) (o)

OH

Y

Cl

1b 3i

General procedure 2} 7o R o 7 starting material <
2-cyclohexen-1-one (60.2 uL, 0.62 mmol)S epoxide= epichlorohydrin
(976 pL, 125 mmoD)s AF&3tdt. wbg &Py HdL TLC
(hexane:EtOAc = 1:15)% #9133  flash column chromatography
(hexane:EtOAc = 1:11.5)2 &8 AAlste] nald o= B-9A dIZA=
a9 W83k 3i (57.2 mg, 49%)E AU Th
'"H NMR (500 MHz, CDCly): & 5.87 (s, 1H), 3.99-3.96 (m, 1H), 3.54 (dd,
Jo= 11.0 Hz, J1= 40 Hz, 1H), 343 (dd, J.= 11.3 Hz, Ji= 6.0 Hz,
1H), 2.42 (d, J= 45 Hz, 2H), 2.39-2.27 (m, 4H), 1.92 (t, J= 7.0
Hz, 2H)

“C NMR (125 MHz, CDCly): § 199.9, 161.8, 128.3, 69.6, 49.9, 42.8, 37.4,
30.3, 22.9

IR (KBr): 3402(0-H), 2951(C-H), 1656, 1429, 1382, 1348, 1337, 1256(C-0),
1189, 1134, 1086, 967, 890, 730(=CH) cm '

Ms(ED) m/z : 188(M")



3-(2-Hydroxy-dec-9-enyl)-cyclohex-2-enone

o) (0

_ OH
/
1b 3j
General procedure 2} 7o R O 7 starting material <
2-cyclohexen—1-one (60.2 uL, 0.62 mmol) S epoxide™

1,2-epoxy-9-decene (229 ul, 1.25 mmol)S AF&3tth. ¥bg Ay 94

2 TLC (hexane:EtOAc = 2:1)%Z &<l3slal flash column chromatography

(hexane:EtOAc = 15:1)2 ®2 AHAste] 128 o =9 B-9A dFA=

g9 ¥r3-3k 35 (795 mg, 51%)E AU

'H NMR (500 MHz, CDCl3): 6 5.84 (s, 1H), 5.75-5.67 (m, 1H), 4.89 (d, J=
17.0 Hz, 1H), 4.84 (d, J= 8.0 Hz, 1H) 3.76-3.73 (m, 1H), 2.31 (d,
J= 50 Hz, 2H), 2.29-2.19 (m, 4H), 1.97-1.88 (m, 4H), 1.41-1.16
(m, 10H)

¥C NMR (125 MHz, CDCly): & 200.0, 163.7, 139.3, 127.9, 1145, 69.9, 464,
379, 37.5, 34.0, 30.3, 29.6, 29.3, 29.1, 25.8, 22.9

IR (KBr): 3413(0-H), 2929(C-H), 2851, 2240, 1654, 1457, 1428, 1255(C-0),
1188, 1118, 966, 909, 726(=CH), 645 cm '

Ms(ED) m/z @ 250(M")



2'-Hydroxy-bicyclohexyl-1-en-3-one

(o)
(o)
OH
1b 3k
General procedure 2} 7 WHo g starting material<

2-cyclohexen-1-one (60.2 pL, 0.62 mmol)S epoxidei= cyclohexen oxide

(126 pL, 125 mmoD< A& wWs g3 442 TLC

(hexane:EtOAc = 1:2)& 32l3}ar  flash column chromatography

(hexane'EtOAc = 1:1 — 1:2)2 & AAsto] g d ol=e B-9A o F

A= d¥ REE-3 3k (6.00 mg, 5%)E A AT

'H NMR (500 MHz, CDCly): & 5.81 (s, 1H), 3.56-3.30 (m, 4H), 2.94 (t, J=
105 Hz, 2H), 230 (t, J= 65 Hz, 2H), 2.03-1.90 (m, 4H),
1.71-151 (m, 2H), 1.22-1.00 (m, 2H)

“C NMR (125 MHz, CDCly): & 1949, 161.1, 120.8, 78.7, 688, 63.1, 327,
32.3, 24.7, 246, 186, 17.7

IR (KBr): 3417(0O-H), 2929(C-H), 2859, 2235, 1734, 1660, 1445, 1367, 1264
(C-0), 1184, 1086, 908, 842, 726(=CH), 643, 536, 404 cm '

Ms(ED) m/z : 194(M")



3-(2-Hydroxy-1-phenyl-ethyl)-cyclohex-2-enone
o (0]

Y

OH

Ph
1b 31

General procedure$} e HPH O 7 starting material <
2-cyclohexen—1-one (60.2 puL, 0.62 mmol)S epoxidei styrene oxide (143
pl, 1.25 mmol)& AF&3tSth. Hbs &y 442 TLC (hexane:EtOAc =
1:2)2 &<2l3}al flash column chromatography (hexane:EtOAc = 1:2)&2 &
2] FAsto] gl ol=o] B-9A AFAI= A9 wkE3 31 (5.94 mg, 4%)
5 A3t
'H NMR (500 MHz, CDCly): § 7.29-7.14 (m, 5H), 6.01 (s, 1H), 4.00 (dd,
Jo= 11.0 Hz, Ji= 7.0 Hz, 1H), 3.89 (dd, J»= 11.0 Hz, Ji= 7.0 Hz,
1H), 357 (t, J= 65 Hz, 1H), 2.32 (t, J= 7.0 Hz, 2H), 2.15 (t, J=
6.0 Hz, 2H), 1.90-1.81 (m, 2H)

“C NMR (125 MHz, CDCly): § 197.6, 1567, 1402, 1284, 1279, 1257,
120.6, 67.3, 46.2, 43.3, 31.1, 20.3

Ms(ED) m/z @ 216(M")



3-(2-Hydroxy-1-methyl-propyl)-cyclohex-2-enone

(o] (0]
N OH
1b 3m
General procedure 2} 7o R O 7 starting material <
2-cyclohexen—1-one (60.2 ul, 0.62 mmol) S epoxide+

cis—2,3-epoxybutane (109 pL, 1.25 mmol)S A&ttt ¥H8 W&y o4

2 TLC (hexane:EtOAc = 3:1)%Z &<3slal flash column chromatography

(hexane’EtOAc = 312 &8 AAlstel 12ld o=o B-91A JdFA= 4

g WkS-3 3m (693 mg, 7%)E AU}

'H NMR (500 MHz, CDCl3): 6§ 5.84 (s, 1H), 3.99-3.87 (m, 1H), 250 (t, J=
6.0 Hz, 2H), 2.41-2.36 (m, 3H), 1.43-1.26 (m, 5H), 1.08 (t, J= 6.5
Hz, 3H)

“C NMR (125 MHz, CDCly): & 199.8, 161.6, 1162, 704, 44.8, 43.9, 31.9,
20.6, 20.1, 11.3

Ms(ED) m/z : 168(M")



3-(2-Hydroxy-1,1-dimethyl-ethyl)-cyclohex-2-enone

(o] (0]
OH
1b 3n
General procedure 2} 7o R o 7 starting material <
2-cyclohexen—1-one (60.2 uL, 0.62 mmol) S epoxide™

1,2-epoxy-2-methylpropane (111 plL, 1.25 mmol)< AF-&3FA ). WS %13

3} AL TLC (hexaneEtOAc = 1:1)Z #<lstal  flash column

chromatography (hexane:EtOAc = 1:1)% #3 AAlste] 18l d o=2 B-

A o EFA= A7 HFS-3F 3n (550 mg, 5%)S LAt}

'"H NMR (500 MHz, CDCl): § 582 (s, 1H), 3.35 (s, 2H), 3.30 (t, J= 55
Hz, 2H), 2.32-2.28 (m, 2H), 1.92 (t, J= 7.0 Hz, 2H), 1.21 (s, 6H)

“C NMR (125 MHz, CDCly): § 197.6, 168.7, 126.0, 70.0, 51.8, 37.6, 29.9,
23.0, 22.1

IR (KBr): 3409(0-H), 2929(C-H), 2235, 1665, 1441, 1375, 1317, 1255(C-0),
1189, 1123, 1073, 912, 722(=CH), 688, 639, 536, 404 cm’

Ms(EI) m/z : 168(M")



3-(2-Hydroxy-3-phenyl-propyl)-cyclohept-2-enone

o) 0]
> OH
Ph
1c 30
General procedure 2} 7o R o 7 starting material <
2-cyclohepten—1-one (69.6 uL, 0.62 mmol)< epoxide+

(2,3-epoxypropyl)benzene (164 pL, 1.25 mmol)& AF-&3tch. ¥bg 23] 3}

A4AdL  TLC (hexaneEtOAc = 1:1)Z &9<lsa  flash  column

chromatography (hexane:EtOAc = 1:1)E &g AAdte] 1183 o=9 B-

AA dFA= A9 vES3E 30 (15.8 mg, 10%)E AT

'"H NMR (500 MHz, CDCly): & 7.30-7.16 (m, 5H) 595 (s, 1H), 4.02-3.98
(m, 1H), 2.79 (dd, J.= 13.8 Hz, Ji= 5.0 Hz, 1H), 2.71 (dd, Jo»=
13.8 Hz, Ji= 85 Hz, 1H) 254 (t, J= 6.0 Hz, 2H), 2.41-2.30 (m,
4H), 1.76-1.73 (m, 4H)

“C NMR (125 MHz, CDCly): § 204.1, 1587, 138.0, 131.7, 129.6, 129.0,
127.0, 71.2, 484, 44.3, 425, 33.2, 254, 21.5

IR (KBr): 3425(0-H), 2937(C-H), 1646(C=0), 1493, 1453(aromatic C=C),
1263(C-0), 909, 727(=CH), 701, 552 cm '

Ms(ED) m/z @ 244(M")



3-(2-Hydroxy-3-phenyl-propyl)-5-isopropenyl-2-methyl-cycloh
ex-2-enone
(0] (0]

OH

ﬁ\\\\‘ ﬁ\\\\' Ph

5 6a

\

General procedure®} #Z2 MW o & starting materiale (R)-(-)-carvone
(977 uL, 0.62 mmol)= epoxide™ (2,3-epoxypropyl)benzene (164 uL, 1.25
mmol)= AF&3FA o Wg a7 242 TLC (hexane’EtOAc = 2:1)&E &
918}l flash column chromatography (hexane:EtOAc = 211 — 151)2 +#
g AAlstel 1 d o= B-9A AFAI= I wE-3k 6a (12.2 mg, 7%)
= A3t
'"H NMR (500 MHz, CDCly): § 7.31-7.15 (m, 5H), 4.73 (s, 1H), 4.68 (s,
1H), 4.03-3.97 (m, 1H), 2.79 (dd, J.= 13.3 Hz, Ji= 4.0 Hz, 1H),
2.71 (dd, J»= 13.3 Hz, Ji= 85 Hz, 1H), 2.53-2.22 (m, 7H), 1.73
(s, 3H), 1.67 (s, 3H)

BC NMR (125 MHz, CDCls): § 1995, 155.0, 147.0, 138.0, 132.7, 129.6, 129.0,
127.1, 110.7, 71.8, 44.7, 42.8, 41.7, 37.1, 20.8, 11.4

IR (KBr): 3438(0O-H), 3024, 2923(C-H), 2250, 1705(C=0), 1656(C=C), 1494,
1452, 1374, 1261(C-0), 1073, 911, 727(=CH), 700, 648 cm '

Ms(ED) m/z @ 284(M")



3-(2-Hydroxy-butyl)-5-isopropenyl-2-methyl-cyclohex-2-enone
(o) (o)

ﬁ\\\“ ﬁ\\\\‘

5 6b

OH

Y

General procedure®} #Z2 MW o & starting materiale (R)-(-)-carvone
(97.7 uL, 0.62 mmol)= epoxide™ 1,2-epoxybutane (108 pL, 1.25 mmol)<
AL th vk Waa 94 TLC (hexane:EtOAc = 1.5:1)2 &elstx
flash column chromatography (hexane:EtOAc = 1.5:1)% #8 AAlste] 1
28 oo B-91A dFAI= A9 whEg 6b (187 mg, 14%)E A 3Uth
'"H NMR (500 MHz, CDCly): & 4.74 (s, 1H), 4.69 (s, 1H), 3.76-3.69 (m,
1H), 257-2.21 (m, 7H), 1.75 (s, 3H), 1.69 (s, 3H), 1.55-1.45 (m,
2H), 0.93 (t, J= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCls): § 197.6, 152.6, 151.4, 129.3, 103.9, 71.9, 427,
384, 354, 33.3, 31.1, 209, 79

Ms(ED) m/z @ 222(M")

6-Benzyl-2-cyclohexen-1-one

o ph O

1b 7

A A3k 3tol A diisopropylamine (2.02 mL, 144 mmol)S %3 THF

(200 mL)E ¥+=¢. 0C=2 WY n-Buli (760 mL of 158 M soln. in



hexanes, 12.0 mmol) & H 3] 7l v 0CollA 4587 A4 155
b kst th wukel g S 78T = W the, 2-cyclohexen—-1-one
(097 mL, 100 mmol)& A3 H7kstar 1417+ §b ksl HMPA
(5.00 mL)¢} benzyl bromide (2.97 mL, 25.0 mmol)S Yil AA3 2%
el 50C=E FAAA wwkstith. 1A413E

mL)S H7lel A deow &8 1AL 5

r
Bl o
s

k=3
WS 233 9248 TLC (hexane:EtOAc = 5:1)& gl 7 5=
1L flash column chromatography (hexane:EtOAc = 5:1)& &3] A A|slo] 7
(962 mg, 52%)= A AT}
'H NMR (500 MHz, CDCly): § 7.26-7.13 (m, 5H), 6.90 (dt, J>= 9.0 Hz, Ji=
4.0 Hz, 1H), 6.00 (d, J= 10.0 Hz, 1H) 3.32 (dd, J»= 13.0 Hz, Ji=
3.0 Hz, 1H), 2.54-2.43 (m, 2H), 2.36-2.21 (m, 2H), 1.95-1.90 (m,
1H), 1.64-1.56 (m, 1H)
BC NMR (125 MHz, CDCls): § 199.2, 1482, 138.3, 127.8, 127.5, 126.7, 1244,
46.8, 33.6, 254, 23.7
Ms(ED) m/z : 186(M")

6-Benzyl-3-(2-hydroxy-3-phenyl-propyl)-cyclohex-2-enone

ph @ ph 9
OH

Y

Ph

7 8a

A A% oA THF (1.80 mL)ol PhsP (180 mg, 0.69 mmol)S =]l
TBSOTf (1568 uL, 069 mmoDE HAH3 7talF=Ae. 7]



6-benzyl-2-cyclohexen-1-one (116 mg, 0.62 mmol)= THF (1.00 mL)<%}

e wEAlA s Arbsta 1A 307 EQF Aol wwRkskdvh. W

S gde 78CE WY vS, n-Buli (474 pL of 158 M soln. in

hexanes, 0.75 mmoD< 3]  7tste] HESSIAT. 1A F

(2,3-epoxypropyl)benzene (164 uL, 1.25 mmol)S wW=Z4 # 73k 1L BF

3+ OEt; (158 pL, 1.25 mmol)& 7}l =tk 1A1ZF & NaHCO; *x3} 48

(2.00 mL)S #H7FallA Ao 2 &8 147 5wyt & EtOAc=

Ak S A3 @A TLC (hexane:EtOAc = 1.5:1)%

&=3Fal flash column chromatography (hexane:EtOAc = 15:1)= #2 A

Aste] 18]y =9 B-9A oFAI= ¥ w3 8a (123 mg, 62%)=

A At

'"H NMR (500 MHz, CDCl3): & 7.35-7.18 (m, 10H), 5.99 (s, 1H), 4.90-4.05
(m, 1H), 3.38-3.34 (m, 1H), 2.85 (dd, J»= 14.0 Hz, Ji= 45 Hz,
1H), 2.75 (dd, J.= 13.8 Hz, Ji= 80 Hz, 1H), 251-2.32 (m, 6H),
1.27 (t, J= 7.0 Hz, 2H)

BC NMR (125 MHz, CDCls): § 200.7, 162.4, 140.3, 137.8, 129.6, 129.0, 128.6,
127.6, 127.1, 126.3, 70.9, 47.9, 45.2, 44.3, 35.6, 29.8, 27.2, 145

IR (KBr): 3417(0O-H), 3031, 2922(C-H), 1651, 1497, 1449, 1216(C-0), 1077,
909, 732(=CH), 699, 511 cm''

Ms(ED) m/z : 320(M")



6-Benzyl-3-(2-hydroxy-butyl)-cyclohex-2-enone

Ph @ Ph @
> OH
7 8b
8a 2] A Z o} Ze W o 2 starting material<

6-benzyl-2-cyclohexen-1-one (116 mg, 0.62 mmol)S  epoxide:

1,2-epoxybutane (108 pL, 1.25 mmol)& AF&3Fdtt. WS W3y 2L

TLC (hexane:EtOAc = 1.51)%2 #9213} flash column chromatography

(hexane:EtOAc = 15 1)2 &g AAste 1838 d=9 B-9A oFA=

dg 7Hggk 8b (119 mg, 74%)E A AT

'"H NMR (500 MHz, CDCly): & 7.31-7.18 (m, 5H), 597 (s, 1H), 3.80-3.75
(m, 1H), 3.40-3.35 (m, 1H), 2.53-2.28 (m, 6H), 1.63-1.49 (m,
4H), 0.99 (t, J= 7.3 Hz, 3H)

“C NMR (125 MHz, CDCl): § 200.7, 162.6, 140.3, 1295, 1286, 127.5, 126.3,
71.3, 47.9, 455, 35.6, 30.7, 29.8, 27.3, 10.1

IR (KBr): 3413(0-H), 3023, 2920(C-H), 1662, 1445, 1217(C-0), 1117, 978,
742(=CH), 691, 518 cm '

Ms(ED) m/z @ 258(M")



6-Benzyl-3-(2-hydroxy-hexyl)-cyclohex-2-enone

Ph 9 ph @

Y

OH

8c

8a 2 Az 2} 2 o=

starting material->

6-benzyl-2-cyclohexen-1-one (116 mg, 0.62 mmol)S  epoxide:

1,2-epoxyhexane (150 uL, 1.25 mmol)& AF&3tth. ¥ gy 44

TLC (hexane:EtOAc = 2:1)2 3&<2l3tx flash column chromatography

(hexane:EtOAc = 2:1)& &2 AAst gy d=2 B-9A dFA= &
2 ¥k3-3k 8¢ (107 mg, 60%)E At}
'"H NMR (500 MHz, CDCl3): 6 7.31-7.18 (m, b5H), 5.97 (s, 1H), 3.86-3.81

(m, 1H), 3.40-3.35 (m, 1H), 2.83-2.53 (m, 6H), 1.67-1.25
8H), 0.92 (t, J= 7.0 Hz, 3H)

(m,

BC NMR (125 MHz, CDCly): § 200.8, 162.6, 140.3, 1295, 1286, 1275, 126.3,
70.0, 47.9, 46.1, 37.7, 35.6, 29.8, 28.0, 27.3, 22.9, 14.5

IR (KBr): 3425(0-H), 3024, 2925(C-H), 1648, 1441, 1216(C-0), 739(=CH),
689, 553 cm !
Ms(EI) m/z : 286(M")



6-Benzyl-3-(3-chloro-2-hydroxy-propyl)-cyclohex-2-enone

ph 9 ph 9

Y

OH
Cl

8a<] A Z 9 e v o g starting material->

6-benzyl-2-cyclohexen-1-one (116 mg, 0.62 mmol)S  epoxide:

epichlorohydrin (97.6 pL, 1.25 mmol)S AF&3tth. ¥kg A3y 42

TLC (hexane:EtOAc = 1.4:1)% 3213} flash column chromatography

(hexane:EtOAc = 1.4:1)2 ®7 AAste] 1ad o= B-9Yx o ZFA=

g wk&3l 8d (109 mg, 62%)E AAT}.

'"H NMR (500 MHz, CDCL): § 7.32-7.18 (m, 5H), 599 (s, 1H), 4.09-4.04
(m, 1H), 3.65 (dd, J»= 11.0 Hz, Ji= 35 Hz, 1H), 3.53 (dd, J»=
11.3 Hz, Ji= 6.0 Hz, 1H), 3.39-3.36 (m, 1H), 2.52-2.45 (m, 4H),
2.36-2.29 (m, 2H), 1.27 (t, J= 7.0 Hz, 2H)

BYC NMR (125 MHz, CDCly): § 200.6, 160.7, 140.1, 129.5, 1286, 127.9, 1264,
69.7, 50.0, 47.8, 42.5, 35.5, 29.8, 27.3

IR (KBr): 3415(0-H), 3024, 2922(C-H), 2247, 1659, 1454, 1420, 1211(C-0),
1071, 911, 733(=CH), 703, 509 cm '

Ms(ED) m/z @ 278(M")



6-Benzyl-3-(2-hydroxy-dec-9-enyl)-cyclohex-2-enone

pn 9 ph 9
- OH
G
7 8e
8a2] A Z 9} e HhH o g starting material <

6-benzyl-2-cyclohexen-1-one (116 mg, 0.62 mmol)S epoxide:=

1,2-epoxy-9-decene (229 ul, 1.25 mmol)S AF&3tth. ¥k Ay 94

2 TLC (hexane:EtOAc = 2:1)2 #<2l3&}al flash column chromatography

(hexane’EtOAc = 2:1)=E &2 AAlste] 1y o=9 B-91A AFA= o

g 183k 8e (135 mg, 64%)5 L AT}

'"H NMR (500 MHz, CDCly): & 7.32-7.18 (m, 5H), 597 (s, 1H), 5.86-5.77
(m, 1H), 500 (d, J= 17.0 Hz, 1H), 496 (d, J= 10.5 Hz, 1H),
3.86-3.81 (m, 1H), 3.41-335 (m, 1H), 253-248 (m, 2H),
240-2.28 (m, 4H), 2.07-2.03 (m, 2H), 166-1.58 (m, 2H),
1.50-1.26 (m, 10H)

“C NMR (125 MHz, CDCL): § 200.7, 162.6, 140.3, 139.3, 129.5, 1286, 127.5,
126.3, 114.5, 70.0, 47.9, 46.1, 37.9, 35.6, 34.0, 29.8, 29.6, 28.9, 27.3,
25.8, 254

IR (neat): 3416(0O-H), 3024, 2924(C-H), 2853, 2247, 1652, 1495, 1452, 1210
(C-0), 911, 729(=CH), 693, 647, 512 cm '

Ms(ED) m/z : 340(M")



4-(2-Hydroxy-3-phenyl-propyl)-5,6-dihydro-pyran-2-one
(o] 0

Ph

9 10a

A4 A% oA THF (1.80 mL)°l PhsP (180 mg, 0.69 mmol)& o] il
TBSOTf (158 pl, 0.69 mmol)& 3] 7tsf 53t o 7] 56-dihydro
-2H-pyran-2-one (53.7 pL, 0.62 mmol)S H 3] #7}star 1A3F 30% &
b Ao ket 1 st FA EA StellA THE (0.90 mL)el
diisopropylamine (126 pL, 0.90 mmol)S o] 0C=Z W#H F n-Buli
(474 uL. of 158 M soln. in hexanes, 0.75 mmol)S 3] 7lsi= &
0Col A 4537k, Aol A 15%F wRkstdet. 1A 7F 302 &b wwksk &
S -78C= 4 thg, st 5k vhE §HN(LDA)S 3] 7hste] ®ES
sttt 1A 7F 3 (2,3-epoxypropyl)benzene (164 pL, 1.25 mmol)S W2 7|
A7k vhs BFs- OEt: (237 pL, 1.87 mmoDE 7FiF3Ath 1A% &
NaHCO; %3t 8 (200 mL)& FH7lsir 22z &9 1A3F &k a

W 5 EtOAc® F=39 . whg 283 ¢+23 TLC (hexane:EtOAc

1:2)2 gAY, #HY  F=F3sta flash  column  chromatography

(hexane'EtOAc = 1:2)& &2 AAe] of-=x3t =9 B-9A oA

= gy ¥E3k 10a (149 mg, 14%)E AT}

'"H NMR (500 MHz, CDCly): & 7.29-7.14 (m, 5H), 5.84 (s, 1H), 4.30 (t, J=
6.5 Hz, 2H), 4.08-3.98 (m, 1H), 2.80 (dd, J.= 135 Hz, Ji= 45
Hz, 1H), 2.68 (dd, J»= 135 Hz, Ji= 85 Hz, 1H), 2.46-2.34 (m,
4H)



BC NMR (125 MHz, CDCls): § 164.8, 1589, 137.4, 129.6, 129.1, 127.9, 118.2,
70.9, 66.3, 44.5, 43.7, 28.6

IR (KBr): 3421(0-H), 3021, 2920(C-H), 1698(C=0), 1447(aromatic C=C),
1399, 1269, 1221(C-0), 1083, 703(=CH) cm'

Ms(ED) m/z : 232(M")

4-(2-Hydroxy-butyl)-5,6-dihydro-pyran-2-one

o) o)
o:ﬁ . o) | OH
9 10b

1029 Axe 2 HWWOoRE  starting material  5,6-dihydro
-2H-pyran-2-one (53.7 uL, 0.62 mmol)<= epoxide= 1,2-epoxybutane (108
pl, 1.25 mmol)& AF&3tS k. Hbs a3y 442 TLC (hexane:EtOAc =
1:2)2 &<213}al flash column chromatography (hexane:EtOAc = 1:2)&2 &
2] AAlste]l aB-=2x3t F=9 B-9A oFAN= dd w3 10b (159
mg, 15%)E A3t
'H NMR (500 MHz, CDCL): § 581 (s, 1H), 431 (t, J= 6.0 Hz, 2H),
3.75-3.69 (m, 1H), 2.43-2.62 (m, 4H), 1.50-1.44 (m, 2H), 0.91
(t, J= 7.5 Hz, 3H)

“C NMR (125 MHz, CDCly): & 1304, 1269, 116.1, 69.3, 644, 42.2, 289,
26.7, 8.2

IR (KBr): 3377(0-H), 2970, 2918(C-H), 2232, 1725(C=0), 1438(aromatic
C=C), 1306, 1266(C-0), 1127, 1075, 911, 716(=CH), 692, 536



-1
cm

Ms(EI) m/z : 170(M")

7-Hydroxy-8-phenyl-oct-4-en-3-one

0] 0] OH
\)I\/ > \)L,‘“/\/K/Ph
11a 12a

General procedure®} & WH o =2 starting material2 ethyl vinyl ketone
(61.8 pL, 0.62 mmol)& ®l-$- A3l H7tstar 30% &<t Ao A nRks)
A}, epoxide= (2,3-epoxypropyl)benzene (164 pL, 1.25 mmol)= A&

o e APy #AL TLC (hexane’EtOAc = 2:1)Z 33lal flash

column chromatography (hexane:EtOAc = 2:1 — 1:3)2 &3] A A 35te] v

g o pf-EEI} A=Y B-AA CdFA= d7 ¥HE3 12a (187 mg,

14%)5 ATt

'H NMR (500 MHz, CDCly): § 7.25-7.11 (m, 5H), 6.80 (dt, Jo= 16.0 Hz,
Ji= 70 Hz, 1H), 6.10 (d, J= 16.0 Hz, 1H), 3.93-3.88 (m, 1H),
2.75 (dd, J»= 135 Hz, J1= 45 Hz, 1H), 2.64 (dd, J.= 13.8 Hz, Ji=
8.5 Hz, 1H), 2.37-2.31 (m, 2H), 249 (q, J= 7.5 Hz, 2H), 1.00 (t,
J= 7.0 Hz, 3H)

BC NMR (125 MHz, CDCls): § 1429, 137.9, 132.6, 129.7, 129.0, 1288, 127.1,
71.7, 44.0, 39.8, 33.6, 8.3

IR (KBr): 3422(0O-H), 2931(C-H), 1668(C=0), 1625(C=C), 1500, 1458, 1362
1205(C-0), 1027, 981(=CH), 739, 707, 554 cm '

Ms(ED) m/z @ 218(M")



7-Hydroxy-undec-4-en-3-one

\)?\/ > \)L»M

11a 12b

General procedure®} 72 WH © 2 starting material2 ethyl vinyl ketone
(61.8 pL, 0.62 mmol)& ®l-%- HH3s] A7lstar 302 &<k A-2oA npks}
At} epoxidex 1,2-epoxyhexane (150 pL, 1.25 mmol)S AF-&3FAc}. Hk-g-
gz #24e TLC (hexane:EtOAc = 25:1)%2 <2138t flash column
chromatography (hexane:EtOAc = 251 — 1:22)2 g AA o] vy d
a.B-Ex3 AES B-AA oFA= Ay ¥hEe 12b (192 mg, 17%)E &
At
'"H NMR (500 MHz, CDCl3): § 6.80 (dt, Jo= 16.0 Hz, Ji1= 7.0 Hz, 1H), 6.11
(d, J= 16.0 Hz, 1H), 3.72-3.68 (m, 1H), 252 (q, J= 7.5 Hz, 2H),
2.38-2.24 (m, 2H), 1.45-1.18 (m, 6H), 1.03 (t, J= 7.5 Hz, 3H),
0.85 (t, J= 7.0 Hz, 3H)

BC NMR (125 MHz, CDCly): & 197.6, 1287, 1453, 71.6, 40.4, 37.7, 33.9,
26.4, 23.4, 14.0, 7.6

IR (KBr): 3423(0-H), 2933(C-H), 1660(C=0), 1624(C=C), 1458, 1358, 1209
(C-0), 1151, 986, 911(=CH), 727, 544 cm’

Ms(ED) m/z : 183(M")



4-(2-Hydroxy-3-phenyl-propyl)-non-3-en-2-one

A et g )lm/()\/Ph
11b 12¢c
General procedure 2} 7o R O 7 starting material <
trans—-3-nonen-2-one (103 ul, 0.62 mmol) S epoxide+

(2,3-epoxypropyl)benzene (164 pL, 1.25 mmol)S A&t vHg & 3}
A4AdL  TLC (hexaneEtOAc = 4:1)=Z &<lsa  flash column
chromatography (hexane:EtOAc = 5:11 — 4:11 — 1:3)& ¥ AA o] v
2 aB-Ex3 A=Y B-AA AFAI= 9 wEF 12¢ (295 mg, 17%)

= 3t

'H NMR (500 MHz, CDCL): & 7.28-7.15 (m, 5H), 6.06 (s, 1H), 3.99-3.94
(m, 1H), 2.72-2.57 (m, 4H), 258-2.42 (m, 2H), 2.11 (s, 3H),
1.40-1.37 (m, 2H), 1.32-1.27 (m, 4H), 0.81 (t, J= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCly): § 199.5, 1582, 129.6, 128.7, 128.6, 126.6, 65.9,
62.6, 41.8, 35.9, 32.9, 31.9, 26.8, 245, 22.8, 14.2

IR (KBr): 3420(0-H), 3022, 2928(C-H), 2853, 2242, 1690(C=0), 1611(C=C),
1454, 1379, 1343, 1217(C-0), 1182, 973(=CH), 744, 705 cm '

Ms(ED m/z : 274(M")



4-(2-Hydroxy-butyl)-non-3-en-2-one

o (CH2)3CH3
)I\/\ i /(/\oi/
7" (CHy)4CH; - )L'-,./
11b 12d
General procedure} e HH O 7 starting material <

trans-3-nonen-2-one (103 pL, 0.62 mmol)& epoxide™= 1,2-epoxybutane

(108 uL, 125 mmoDs Ab&stdtt. w¥kg  Md} AL TLC

(hexane:EtOAc:t-butyl methyl ether = 5:1:2)& &<9l&ta flash column

chromatography (hexane:EtOAc:t-butyl methyl ether = 5:1:2)2 #32] A A

sto] vl of-=X3t AE B-9A AFAI= ¥ wkEF 12d (387

mg, 29%)& LA}

'"H NMR (500 MHz, CDCl3): & 6.05 (s, 1H), 3.69-3.65 (m, 1H), 2.96-2.87
(m, 4H), 2.71-266 (m, 2H), 212 (s, 3H), 1.40-1.31 (m, 2H),
1.28-1.20 (m, 4H), 0.99 (t, J= 7.0 Hz, 3H), 0.92 (t, J= 7.5 Hz, 3H)

“C NMR (125 MHz, CDCly): & 197.9, 156.4, 120.8, 70.1, 36.0, 34.6, 324,
32.1, 27.1, 265, 22.8, 14.3, 9.9

IR (KBr): 3410(0-H), 2915(C-H), 2871, 2241, 1689(C=0), 1612(C=C), 1457,
1376, 1230(C-0), 1189, 1104, 1015, 804(=CH), 735 c¢m

Ms(ED) m/z : 212(M")



4-(3-Chloro-2-hydroxy-propyl)-non-3-en-2-one

(CH2)3CH3
> )L,‘/ Cl
)I\/\ (CH2)4CH;3
11b 12e
General procedure$} 7z HH O 7 starting material <

trans-3-nonen-2-one (103 pL, 0.62 mmol)S epoxidei= epichlorohydrin

(976 pL, 125 mmoD)s AF&3tdtr. wbg Py HdL TLC

(hexane:EtOAc = 251)% 3213} flash column chromatography

(hexane’EtOAc = 2.5:1) = # AAlsto] vl ¥ aB-EE3t A= B-9

2 o ZEA= Y W23 12e (244 mg, 17%)S AUt}

'H NMR (500 MHz, CDCly): & 6.07 (s, 1H), 4.01-3.94 (m, 1H), 3.58 (dd,
Jo= 113 Hz, Ji= 4.0 Hz, 1H), 3.46 (dd, J.= 11.3 Hz, Ji= 6.5 Hz,
1H), 2.60-2.41 (m, 2H), 2.34 (dd, J.= 14.0 Hz, Ji= 55 Hz, 1H),
2.27 (dd, J»= 14.0 Hz, Ji= 85 Hz, 1H), 2.13 (s, 3H), 1.38-1.34
(m, 2H), 1.28-1.24 (m, 4H), 0.83 (t, J= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCly): § 198.3, 157.9, 126.2, 69.6, 50.0, 43.3, 32.5,
32.3, 32.2, 285, 22.7, 14.3

IR (KBr): 3448(0-H), 2928(C-H), 2868, 2251, 1724(C=0), 1611(C=C), 1381,
1244(C-0), 1103, 914(=CH), 737 cm '

Ms(ED) m/z @ 232(M")



5-Hydroxy-hept-2-enoic acid methyl ester

0] 0] OH
H3C0)I\/ H3COJL""/\/I\/
11c 12f

1029 Az} #& H'W o2 starting materiale methyl acrylate (56.2 1
L, 0.62 mmol), epoxide= 1,2-epoxybutane (108 pL, 1.25 mmol), BF3 - OEt»
(158 puL, 125 mmoDE A&t wg g 4424 TLC
(hexane:EtOAc = 2:1)%® #9213t flash column chromatography
(hexane’EtOAc = 22D)& &g BAste] vl g aB-EX3}t ol =H B-
AR o FAE A9 whE-gE 12f (26.8 mg, 27%)E A AT}

'"H NMR (500 MHz, CDCly): § 7.01 (dt, Jo= 16.0 Hz, Ji= 7.0 Hz, 1H), 593
(d, J= 16.0 Hz, 1H), 3.74 (s, 3H), 3.72-3.69 (m, 1H), 2.46-2.31
(m, 2H), 1.59-1.48 (m, 2H), 0.97 (t, /= 7.5 Hz, 3H)

YC NMR (125 MHz, CDCls): § 167.0, 145.8, 123.7, 72.1, 51.8, 39.9, 30.2, 10.1

IR (KBr): 3472(0-H), 2921(C-H), 1724(C=0), 1655(C=C), 1436, 1258(C-0),
1177, 982(=CH), 807 cm '

Ms(ED) m/z : 158(M")



5-Hydroxy-non-2-enoic acid methyl ester

o) 0] OH
H 3co)l\/ H 3CO)L'\«\/\/|\/\/
1c 129

1029 Az} & HW o 2 starting material methyl acrylate (56.2 1
L, 0.62 mmol), epoxide= 1,2-epoxyhexane (150 pL, 1.25 mmol), BF;3 -
OEt; (158 upL, 125 mmoDE AF&stdth. w3 My 442 TLC
(hexane:EtOAc = 24:1)& &<9l3slar  flash column chromatography
(hexane’EtOAc = 24:1D)= & AA o] vdd of-EF3} o2E B
-9 o FA= 9 WSS 12g (28.0 mg, 24%)E ATt
'H NMR (500 MHz, CDCl): § 6.93 (dt, Jo= 160 Hz, Ji= 7.0 Hz, 1H), 585
(d, J= 16.0 Hz, 1H), 3.67 (s, 3H), 3.62-3.61 (m, 1H), 2.37-2.23
(m, 2H), 1.45-1.22 (m, 6H), 0.84 (t, /= 7.0 Hz, 3H)

“C NMR (125 MHz, CDCly): § 167.0, 145.8, 1237, 70.8, 51.8, 40.4, 37.1,
28.0, 22.9, 14.3

IR (KBr): 3457(0-H), 2927(C-H), 2850, 2254, 1709(C=0), 1658(C=C), 1435,
1219(C-0), 1168, 978(=CH), 911, 725, 645 cm '

Ms(ED) m/z : 186(M")
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ABSTRACT

Studies on the Epoxides Ring Opening Reaction of

Ylides Derived from o,3-Unsaturated Carbonyl Compounds

Shim, Hye Yong
Department of Chemistry
Graduate School of

Sungshin Women’s University

An efficient method for introducing 2’'-hydroxyalkyl group at B-position
of various o,B-unsaturated carbonyl compounds has been developed via
one-pot sequential phosphoniosilylation and epoxide ring opening reaction.
The right choice of Lewis acid (BF3;- OEt:) and solvent (THF) was
essential for the success of this transformation.

This newly developed protocol has been applied to the syntheses of a
range of B-2'-hydroxyalkyl substituted a,8-unsaturated ketones and esters.
Simple o,3-unsaturated cyclic ketones were (-alkylated in good yields
whereas the substituted ones were converted to the desired products with
moderate to good yields depending on the position of the substituents. o,
—unsaturated lactones and a,B-unsaturated acyclic ketones and esters

showed poor reactivity under the reaction conditions resulting in low



1solated yields.

From these studies, we have shown that the introduction of
2'-hydroxyalkyl group can be successfully executed at the B-position of
five-membered and six-membered enones through the combination of the

phosphoniosilylation reaction with the epoxide ring opening reaction.



APPENDIX

lH, BC NMR Spectra of Selected Compounds Prepared
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Figure 1. 'H NMR Spectrum of 3a
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Figure 2. 3C NMR Spectrum of 3a
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Figure 3. 'H NMR Spectrum of 3i
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Figure 4. 3C NMR Spectrum of 3i
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Figure 6. 'H NMR Spectrum of 3n
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Figure 7. 'H NMR Spectrum of 3o
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Figure 8. 3C NMR Spectrum of 3o




Figure 9. 'H NMR Spectrum of 6a
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Figure 10. 3C NMR Spectrum of 6a
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Figure 11. 'H NMR Spectrum of 8a
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Figure 12. 3C NMR Spectrum of 8a




Figure 13. 'H NMR Spectrum of 9
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Figure 14. BC NMR Spectrum of 9




10 9 8 7 6 5 4 3 2 1 0 ppm

Figure 15. 'H NMR Spectrum of 10c
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Figure 16. 3¢ NMR Spectrum of 10c
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Figure 17. 'H NMR Spectrum of 12a
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Figure 18. BC NMR Spectrum of 12a
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Figure 19. 'H NMR Spectrum of 12e
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Figure 20. BC NMR Spectrum of 12e
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Figure 21. 'H NMR Spectrum of 12f
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Figure 22. ¥*C NMR Spectrum of 12f
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