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Scheme 1
NO,

_|_
CIH2C4<\:>7PonStyrene

) l NO,

i +
NHCHCO—— CHz—QPolystyrene

Cbzo
‘ HBr-HOAc
NO
i ==
NH,CHCO—— CHz—QPOIyStyrene
\ Diimide
NO
AN ==
Cbzo NHCHG——NHCHCO—— CHz—QPolystyrene
\ NaOH
20 R'O

NH,CHC——NHCHCOH
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RS R E R R (3) F BB B IR R RE R
PER; (4) wuIr g it 2Nk T A S o d MR U iR
BEo STILEAR G L R A R AR AN R B s SRRy s 3 T
WAh- L & hiE B o

E¥ RS- BREDHIPG P E > 5 L FLER S G PR,
$ (FE4P A8 (Solid support) - SRS P CE X HF @G &
BE AL A MR B eAnE B Re f PR T DS
B RIER FE S0 - g A s X2 TR e B (core
structure) & &> ¥ FARTR AR P SR R - 2
w2 (Linker) » & @ ¥ Ps B b (% F G A en® it o Bfs £ g

£ e 3 3 % (Cleavage) 4 it EF 1k g e o

1-4 #4848 (Solid support)

BEAPGWE ST Y DIHMPME R F ¢ % (polystyrene ) -
a2 v R iRe - fE (polyethyleneglycol)  ~ R e Y AibE
(polyacrylamide) ~ [ *f fiz (polyacrylate) + A_¥ A i¢ * enF 4§

L
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G Fle 5

(1) Ao @ EAhREFe %7 a2 (non-
polar) e ik ® 4r® ¥~ F P %2 v ik AP R E S
g B F e F e BRI ST S i J:fs # ¥ (divinylbenzene , DVB,
1-5%) 2728 > & 2 2330295 a3 &P > @ &2 1%DVB R B en
BFLHERF TR o FWRL R k46 B 0 &2 20DV 2 Eeh

BEFC G F TR POMIEL R ken2-4 & 0 33 3 A R

THF 30 Et,0O 3.2
Toulene 53 MeCN 4.7
CH,(Cl, 5.2 EtOH 5.0
Dioxane 4.9 MeOH 1.8

DMF 3.5 Water 1.0

(no swelling)
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Q) Prow & B cnBiE L ch RSN ALY B g BIERRR
HHfgehs oy € REF B S M nd a ffAk s o BIE & RARE- 4P
HOOMAAR ) B¢ LR FE PR Fw ¥ i % 100~200
mesh 3", o

8 DVB R s enR e e o F % et B ¢ Merrifield

®)

resin~hydroxymethyl resin®~amino core resin'”2 Wang resin”’ 4= 2-

Merryfield resin hydroxymethyl resin amino core resin
Wang resin

LRE Ry

1-5# %~ # (Linker) 4ri %= 5% ( Linker Attachment)
1-5-1 @ % =~ i efd % ( Linker type)

FARG W e Y RRFMTME e e~ 2R ARy FEE
o A iR BAP g - BEARRALNE o HA R
SRS BB BEHE B o B R H AR > 7 5]

FOREAIE KO G ER R B0 5 AR P ST ke - i
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BEAEL A FEAN S Aw L L AlG S~ # (integral linker) 12
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5 ZLEC & Al 2~ % (nonintergral linker) > o8] 3 ¢ 2 A-1® < A2
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? Ho
O,N
b o
Br
A4 A5
Me
1
Cl—Sll
Me
A-6
Bl 3 LAtz 2fmsagean

|
>
(o)
=
ra
=3
i¥
L%;'
i
é \
T
>
H
o
2
ra
&
L%“'
i
d
\ N
>
|_\
|_\
2
4



A ALRY s maag A AL30YY .

Cl
AS O /SI\ R

A-7
oo | I ® &
A9 A-10 A-11
‘—PPhZC\r/(CO)Z 9
A-12 A-13

W4 2FaAsHzdga

1-5-2 B 4& § §* (Preloading) f-¥ 4 f §* (Direct Loading)

3§ 4 (Pre-loading) T E Mo Lt A d g2 F ts > £
SR B EYFELEFNF AT RVt g A E R MR
PRV @RS -8 2 e & f Y (Direct loading) - ¥ U B AT

AR (W5 -



Preloading

+ — [Template H Linker| — (Template ]—' Linker
[Linker]

Direct loading

—9)

+ —»

(Template ]
@ — [ Template H Linker

Linker

Bl 5 iy s s &R

B g 2 e AT

o W-g e RAF D M BT keh F s blae B-190% Ok
B
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OMe NHFmoc

MeO (0]
B-1
I
O% Me
N
H
FmocHN O O
B-2

MeO. |O
O O\)\
N
H
FmocHN O O

OMe

SLEE R SRR R ORIy S R
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OMe O~

0)
e O e

1-5-4 z£# = it (Spacers)

ut ¥ ~ it (Spacers) ehiT* o 3 & H q TR WAk LT o 2
BPg ac { #:3177% 40 (solution-like) & Renfd i > & H o 23 & { 49
% » 4 polyethylene-glycol chain (PEG 4& > 4@ 8 ® 1 C-1%:h
TentaGel ) 2 %% A48 (4c@ 8 C-2@Y > C-3%29 ) g1 - 4 ¢ hydroxy-
methylpolystyrere fp#& % 7 — B methylene 2 ¥ it i& 7 S

~elimination e **ps® wiEz (R 8) o
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NAC
HO %O . O O
n~50 Cl
c-1 C-2

HO

C-3

=~

|

B 8 i ~ i

1-6 *» & %% (Cleavage Strategies)

1-6-1 % e3> £ (Common Cleavage)

IS

ARG WA S AP AR CSHERE R AR R
*#-_f BEF R RSB @R AR A 0 27 2] Kk (Cleavage
Strategies) # xE L ehbgE N TAP A DS BRFE RS2 AP
g 3 ke o o
(1) sgpasr “,/1; E

Merrifield %42/ * j6it 4 & & 4 fa#-D-1+ = 8 D-297 (4o

Scheme 2) -
Scheme 2

o) R

)J\/H 2 HBr / TFA Q 4 B

N or HF )JVN
(@] I \H/'\NHBOC HO : NH,
Ry O R, O
D-1 D-2
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(2)33pa>r K{Tf pES
1970 # Wang i * 33 (4pf3td & fa) ¥ 00Kad 00

p-alkoxybenzyl alcohol linker + 1% #Afi+ = (4 Scheme3) o

Scheme 3

0]
)j\/H
N
0]
o 1

R
E-1
(0] H Ro
| 50% TFA/CH,CI, )JVN
HO™ NH
R, O
E-2

Yy
O
1) 20% piperidine in DMF

| 2) 50% TFA/CH,Cl, J\/
HO

;UIII

;Ulll

(3):8 J 7 g i

Ruhland®”%c#: > 3.4 ¢ * AIBN £ BusSnH * 90°C ™ » ¥ /& 12
| pE#-F-1 8 R 1 F-2> & Nicolaou®V#c3zié * it £ AIBN= 2 % £
1 BusSnH >t 110C T F s 1} pE#-F-3.~F-5 B RE 5 F-4-F-6 (1

Scheme 4)

14



Scheme 4

Sew -
OR " AIBN, Bu3SnH
———= Mg~ “OR
toulene, 90°C
12h
F-1 F-2
Se B =
r
\[\ AIBN, Bu3SnH (
R toulene, 110°C R
1h
F-3 F-4
Se
"SR AIBN, Bu;SnH
N
toulene, 110°C Me R
F-5 th F-6

F AR Ay S

Scheme 5) -

O /©/\ o DDQ HOR
"0 CH,Cly/H,0 G-2

G-1 2h,RT

Scheme 5

Me
Me
y o/k
N O
_ | 1)TFA ji
o NHR,  2)Naloy (6ep) o7 o NTR2
O H H,0/AcOH (2/1) B
= Rl
R1
G-3 G-4
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1-6-2 maAeg B~ 22 2 33 ;8 (Traceless Linker Cleavage)

ARG W E AL R ARTE OB A gl M0 i 8
FPode LG R AL AHEL R R

PP SHHFE S I ket 849 o ded & FRBAEHTRNATL
SR AR B e T 4 A B 22 hik] 5 D. Janda®YF B
3 0UF 3 f#1L PEG #1755 AR BT 5% A S & L R

Ao pd R NEETRFGES o HE = ¥ Z4e Scheme 6 -

Scheme 6

H
o SH BI‘\/\/\H/N
PEG_O\)J\N/©/ + O \©\OW —
H

—_— .
PEG O\)J\H ¢ OW

5% Na-Hg, Na,HPO,, MeOH /\/\n/ \©\
-40C —»= -20C—= 0T /\/\/

96%

O=wn=0

D. Pallin®4§ 2% % ** 2000 # ¢ Merrifield resin % A= 454 » & 14 41

SN2 E o m EIIEE AR N g F ATE o B O£ 29 Bde Scheme 7 -
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Scheme 7

._@_\ j\ Nal Heat S)LR
+ 1]
cl R NR ag. DMF

/ BUZCULi /THF 4
R
R

HO+Ph
Ph o Ho—/
R

I. Hughes®" % 1996 & 1% gheiudi 4~ 2 5 Asdode » B fs i *
Wittig cleavage =7 3% » %3 phemg 45~ 2 27 ",ﬁ% @ @IS F N

LA o H £ = i #2 4~ Scheme 8 -

Scheme 8
@ r PhpBr - ;
2
i Na,SO0, @ Pher
DMF / 70°C
.—Pth - 5 EtOH / reflux
Br
NOZ ii. HBr/ NH
MeOH / Dioxan 2
NO,
(0]
Cl
@ r PhpBr
Ote 0 Wittig Cleavage

Pyridine / CH,CI,
N
H OMe
l co,Me

|
W
N
H OMe
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1-T Mz F i dRARnE S5 i B EH
Mg PR BBEARRT AP WE S LB
M.J. Kurth #3204+ 2001 & # * sulfinate functionalized resin i
FaBimoidedd T4 BHIAYE (1) RAZRTF Q)
#5d A4+ & Epichlorohydrin 2 %= & g2+ 2 fi %k > (3) {I
* Spdk A R A A NE B (TR 4R F o (4) sulfinate B2

227y Ry & kT 2 Hjma Fo (L Scheme 9) -

n-BuLi/TMEDA(1:1)
cyclohexane H,C=—=CCH,Br
SO, , THF \ \ / THF

A N

— /|_|
step 2
n-BuLi BnBr \ _O Pd(PPhs),, Na"Nu"
I = H
THF ‘C6 4 THF , A
step 3 step 4

Nu
Ne=om
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M. J. Kurth®? %~ 4+ 2001 # 8 * £ & * 4p F 7 sulfinate
functionalized resin ¥ & A24pdr > T 5:E 4 BH I (1) R A2 =i E
To o (2) d MEHHEFE LG R % F B4 e Rk (3) 13-
IR e R F A, 2 fe Tk 0 (4) #-sulfinate B3 2 27 2] {0k &
= I} Isoxazolocycbutanones fr Isoxazlinocycbutanones % H ji74 4 (&L

Scheme 10) -

Scheme 10
o AN (l)\/o n-BuLi,THF

\ \SézLi o ‘_Cé:mS) T>\/C'

step 1 step 2

Q O

% I/
NaOCl (aq) H,S
._C CH,CL/THF (1:1) . o
OH OH
> < > cl cl
§ :>———NOH o
N
7
cl

step 3 cl

0]
[V

.—C6H4S

Swern Oxidation 0
step 4
N
Cl
Cl
Cl

X P
N
o _
N °
N
|
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d P72 BE BT Eﬁ,‘”ﬁmdlalkylatlon’ Fl L AFRLE P
FEAEHT R F B 222 BB A SR L0
FE2 0t B AT 0 ML J. Kurth %427 4 2002 41 * DMSO 4r n-BuLi ¥ f&
1A 4 eI AR 842 (dimsyl anion, CH3S(O)CH,L1) » *# ™ n-BuLi =&
B (basicity) > = # cfF P|H B~ it & 4= o 4| * sulfinate functionalized
resin 1% 5 Azdode - B 3 BHA (1) MAZ =M F & (2) %ﬁ\;’ R IE
#+ 27 propylene oxide 2z *= it > (3) 4| Swern oxidation > ;% #-5 3
sulfinate 7k B 2_*» &) {v& & = 1) o,B-7 47 fcfik #F (a,B-unsaturated

ketone) #7# F (& Scheme 11) -

Scheme 11
/_@ '_@II
DMF:THF
80 °C

OD\ OH

~ DMSO, n-BuLi ~
S . e

THEF, rt THF; -78 °C

=0

wn

O=

O

. ' X
Swern oxidation W
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%% g £0Y, i 41 * sulfinate functionalized resin 4 % 424>
SEIBHI (1) 20 F Q) @t F R (3) &7 Smb 3

o
L) :# A8 4] & = 4 1-phenyl-2-(4-vinylphenyl)ethanone % H 74 t~

(% Scheme 12)

Scheme 12

‘—@Sozu /—Q—\ Nal, DMF:MeOH = 4:1
g N\ “eMux 60-80°C, I2h >

o)
O cl
‘@ﬁ n-BuLi,
(@] >
o
dry THF, -78 °C to rt 28°C

\j

o)
O O Sml,, MeOH
o )
o dry THF,
-78°Ctort8h
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BRWmY BESINET AL ESTRFLERRT Y AET BB

4
e
I
=
4y
-+
S
e
4

2 sulfinate functionalized resin ¥ 5 linker =73(]
WAEY » SRR LT F0F F hloading £ 0 At cleavage e Fpr R
fo = 7 7 > ¥ A sulfinate functionalized resin 2~ B =% ¥ 3 *

linker o i &_Rf ** sulfinate functionalized resin e7#7 3 ¥ % 5 » 5 7

B L5 en® > AP F S AThr e A

U R
¥ B 1 3¢ Steven V. Ley #c42°” #1990 £ 10 * » 4] * sulphone
% nucleophile i& {7 F it A B~ % » (73] B &4 2-Pyrrolidinone > — #&
%  FR (sulphone) F &t A F & * feAR4pF A ey & - Ak }@,T}u
VIS GTPBRT R R T ™ 7 Beng Ko e AT AEARR 1%-%
fI#* Al(CH3); b i F J3dA] > S @ AP RRE R k0 (R

Scheme 13) -

Scheme 13

AlMe,, CH,CL,, r.t.

N~ “s0,Ph

},

75%
O O
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PRtk imARRr Ve st 2R L LFT S

Bz

BAN* =7 AAEREANE e e BEA L F RRSE X

RAERE B~ RARE At Ah 2 2%k 24+ (R Scheme 14) -

Scheme 14

2 a —_—
cl reflux 18h

/—< > 0
n-BuLiDMSO gy ._Qg O
THF,-78C tort -78°C tort o) Q

0,,CH,Cl, Me,S,CH,Cl, o O
—_——
. .—< >—s
-78°C -78°C 0

O=wn=0

N O O
NH, MeOH ._@,g
THF,MgSO, NaBH, o
reflux 5h

n=0

TSCLEt,N .—@—
B ——
o)
CH,CL,, tt, 3h O

AI(CH3)3 CH,CI,
rt /_/—/7
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SO E AN EE L AE BT M A H R BB

ez AR AR 2 B L B R T R T AR

SRR AR ARR 0 B TR GRS R .
Fpt > A F B #-12 sulfinate functionalized resin & #4247 linker »

EGES AR R R Bl 0 B A BBz ARG Y B EA

¥ fod Fip A2 2T %k (2 Scheme 15) -

Scheme 15

‘—@ /_Q_/ Nal, DMF:MeOH =4:1
SO,Li + cl heat 60~80 °C, 12 hr
6

,IRLEE THF; -78 °C

O
. Il DMSO, n-BuLi Br
. . "
7

O=0=0

AI(CH,),, CH,Cl,

rt,8h

Al(CH,CH,),, CH,CI,

rt,8h
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LEE I
3-1 kipz F &t 3%
SR EAR G WA R R T o0 L FERE ehA S BT

K G AN F AR BT L 1R i 1 i 2

—\\

SFYEEIFTHIF & gk & benzene sulfinic acid sodium salt 1
BAP AR E RATR Y i B 2 (sulfinate functionalized resin)

FARRE A FI o AR SRAR T U IS Az o F A BT
E 133 P > RS & B4 » 4-vinylbenzyl chloride §= Nal >

RAavguins I8 B p FRH- L &4 2> 255 88-92%( &

Scheme 16)
Schemel6
Q
V, Nal, MeOH @2
Nsopr <)
Cl reflux 18 h
1 2 -

yield = 88-92%
BEFEA®E R (alkylation) » o AR R el T 7 AR
wied RS EA 24 it A4 Ft i 4] % DMSO {-n-BuLi
L FE# AR A4 (dimsyl anion) 2416k 5 B o 0 Hp R E M2

2HELAHCY) g ke DMSO £33 Frkmm® o 478 C T 4



» 4-bromobenzyl bromide > £ v ¥ ZEF B 1 FFis » Fit &4 3

( % Scheme 17)

Scheme 17

(@]
O Br
5 n-BuLi, DMSO Br
> >

THF, -78 °C -78 °C

D EARF R B & e B Mg b A 4 i

J

A

RARF GRIGFZ T RAFHARAZ 7 B o B £ 3R & T

¥
ot

o0 CT4er 2.0Meh= " 4 w445 28 B 1k e

ZF TREB o B £4 4 (A Scheme 18 ) -

a\’s

Scheme 18
o e o
S Al(CH,),, CH,Cl,
(@) >
Y o1 I

3 — _
4

yield 79%

PR ST £ B3I F T R 0 C T 4 2 0 fdE

%,%E’?-BI’JQ/%“?’:L i/_w_ﬁ)%l ,’,u’J(‘f\." %9} B’"]’tILA*WS(

Scheme 19)
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Scheme 19

-

AI(CH,CH,),, CH,Cl,

Oy »

0=0=0
@

yield 70%

3 —}\‘.ffiﬁé };‘;g\,;ég—hé‘“f;g;mﬂ’f | fL L‘)r,v 4.¥r.11, b;},ﬂ5,

o)

45

Kok ARARE BT PRI T BT REF Y B R RIEE

)

B REAEY AF A S 0 NESAPFEL P o

3-2 Sulfinate functionalized resin %l & "Wz Hip & g2 % =

d & 4 ehe0 Solution-Phase ? ¢ & # % 2 linker (8 2% 0
HEALY $F A4 end FEOTUET AARHAPEFIHR §LAP
#-L ] % 4244 sulfinate functionalized resin 6 #- polystyrene:1% DVB
cwdwmrﬁ*i?@ﬁﬂ’ﬁ%%dwmié%ﬁTWEDA*OWSTﬁ
> 2% 2n-Buli £ 4e#w i F R 12 B ) BFo fHPa R d o
Bd oML F R w & A A Bt e & vk (F SR R
T8C T M- F RN - B MBS D B AR 0 B
Fle#Rw g8 15 0 L@ »§F F 1] FF o 5is4e » K483 30
A BB e § kv ok (&1) BEZ S v kv R

IRz 0 BR(SIYE 7 % ST g%k > T 1F sulfinate functionalized resin



6 (% Scheme 20) *t’z¢h s %3¢ #4331 1011 cm” 2 954 cm™ § P

kg ervx f o Tt ¥ U Fr 2 sulfinate functionalized resin F At gL 04 = o

Scheme 20

n-BuLi, TMEDA
o) > | @
Li

cyclohexane, reflux 12 h

SO, THF
- @)
SO,Li
6

-78°C, 1h

2V FET &4 6 E_F & Fr o 2P #-H ¥ 4-vinylbenzyl chloride

# Nal #i* T F & (L Scheme?2l) #it &4 7> d IR %3¢ 1010

i % 1330~1300 cm™ 22 1150~1120 cm™

cm™ 2 954 cm™ A g ) 4
DR BATSCE kR - R PR ARl P L8 6

S TR

Scheme 21

o ) ~
SO,Li + cl
6 ‘—( : >—S
Nal, DMF:MeOH = 4:1
reflux 12 hr > -

@)

P :k%—",ff}éév’ﬂDMSO AR e gk P > AT CT A~

n-BuLi> w§ ¥ & 30 # 48> §1* DMSO £ n-BuLi * &*71 4 # 2. LR
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A kpdldehig B > L ¥ 25 THHEF B PEMSEREE

¢ 5 R{$E 4 » 4-bromobenzyl bromide & & 1 /] pF > FTw @30 &

SN

+ 8 (2 Scheme 22)
Scheme 22

DMSO, n-BuLi
> S
THF, -78 °C—> 1.t N —

g3 rilag 2 RPN A 0 B IR BT P RS 0 KRR
B BET AT F S o Fpt o AP B T =7 R L B

l?!”’]L‘L\;I"WSF}% —J—\.IFB;[Z,_]Lb;}'NS’%{)\‘%g)W ,/J(/E'T-é\:)\

AW

20M =" f4p > RETIFETF RSP Erlkfes £ 8

%

B @3t &4 4 (8 Scheme 23)

Scheme 23

Br

(0]

AI(CH,),, CH,Cl,

@)

“rt, 8 hr

1-(4-Bromophenyl)
-2-(4-vinylphenyl) propane
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AFEFRBIEET Bz A4mBrit 84 8 F Bo» ¥ 0 iR I

& ¥ 5 (% Scheme 24)

Scheme 24
- o Br
o ) |

S AI(CH,CH,),, CH,CI,

: >

“rt, 8 hr
8 .
1-(4-Bromophenyl)

-2-(4-vinylphenyl) butane

d L8588 2 BNz linr BRP UANEDL L4200 L4

Werd - BRFOBRE

: g A

VAR L3 g s 2 B gﬁ,@“j@%f#ig; y B
g ER AR SRR

5z "L% AN A
A 4p

VLR ReAzdn e 0 F
A & B enp e

Bidr i £ AR s R4 (W 9) - T8
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R' = CH=CH, ,Me

R® =
R -0 O
R3
OMe
O -0
R1
R*= CH,

CH,CH,

W 9 i &4 enfh s
er g A3 APLREST i & 455510111314~
16~17-19~21+22~25+26~28~29~31~32~34~35~37 - 38 (H

10) -
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3-3RIpL BT F

d WLRAAR A CH2 AT F AR g H 0T T iR
i H B~ F & (monoalkylation) #t » 75 ¥ e FEiE {7 473} DB R
(dialkylation) ®3% o 22 H o (N F o frdp i 0 TEEER N F B 395 £
FRA IR NP IERER AR B 394 F s VU B2
SRR et d RZAAR o LG AR B OBARC Bt o Bt £ 2
H-78°CT >4 Eenn-Bulic w3 3R F - B PF A1 A-7T8C
T 4v » Epichlorohydrin > * J& 12 -] pF > F# F3]it &4 39> (R

Scheme 25) -

Scheme 25
@)
. AN
@E ) excess N-BuLi > Cl
. THF, -78 °«C—> r.t THF. -78 oC :
2 o .
Q o)
) OH

&4 39 = Mk 7 > £ %4 M. J Kurth #3297 2001 # %
> P engEdk o B P * Xeray g 0 - BRIV E RE A = cis dhe

Pk a2 'HNMR £ o2 5 - B &40 d ptdasmit &4
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397 it #-OH A& FARAT 5 cisw [l > 2P JapH 7 i & B84

4 Scheme 26 #1751 o

Scheme 26
(@]

o] /\_ _cl
@g excess N-BuLi

I > >
0 THF, -78 °«C—> r.t
5 _

“ L4 Q2R n-Buli F R A4 RIS > 2 (4R 2
Epichlorohydrin i£% & {77k ¥ i“ 3 2 Bk s &> )= dra hifig v &
WO RS BRI B EFFAF 5 R FRAE S Ak 2w
g TRiv £ 4 39

R AR L4 39330 F TR e 20M = Y A4E R
TR OELER - BT S 2B S 2 1 £ 40a {40
(%L Scheme 27) » o 2 i F f 4 4745 F A 3 > AP P
FRF L - F v BE 3] e

» - HFETI £ 4 402 {r 400 2 HE 0 24 B~ 40a - 400

G5B & 43817 NOE § % » § A PR £ F 40a @ 4% OH A 2z sl
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& OH P Hy i 5 1 0.92%:n(t 8 =4 (W] 11) - Ap e > B oig

£ 4 40b 4% OH fh2 s v & H, P H s %% (R 12)

d U NOE R %V MGEM it &4 40a 5 7 AfrH 7 £ 5 =289 5 2

ARAF AL AbE Y ACHELES RS 2 BlA

Scheme 27

: Z -0 Al(CH,),, CH,Cl,

rt, 8 hr

07/15/2004 with NOESYID = <grnooowoo@uy  NOATOBnTO @arn  msnymTsosoagan @09
in'CDCI3 at INOVA 5mm R owmesdonomn 2 Sooaddoa 2RE 20090909092 OOmmONAANNSSE® BOO
mmmmmmmmmmmmmmmmmmm b2 BEMBABNNNNNHD TON

e NNNNNNNNSNNNN o

mmmmmmmmmmmmmmmmmmm

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

Bl 11 i & 4= 40a <7 NOE 3k 3% B]
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07/15/2004 with NOESYID =  <Snomomwoomuw®
in CDC13 at INOVA 5 mm B IR

NNNNNNNNNNN

mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmm

««««««««««««««««

10

B 12 it £ 4 40b 7 NOE 3 ¥ ]

Fohod FREEAPIPIFE RiBAAZ 7 A4 m ATy » 3
SEEE A R 7 A4pz v A B d 2R ) - 2 s RS
I AR AP 40a F 2P ERSE AP 40b B oAk B4

4 Scheme 28 #1751 o
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Scheme 28

BTSN

PRER BRI LS 30 B pg A EE, =27 A

VAR S R £ 393 2 F T kY 0 C TR e &
o BRAETIIZEF 8 PP ke § 7 R F e iE 118 5
= Bip3 & 28R 44 4lafr 41b (scheme 29) d v g % 58 F Lk
Fr#ed F o gt AP PESIREF TN F B G LT gt bR
& B Ao

Scheme 29

0’ \< po § >

major 1.7:1 minor
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Lo e w A SRR @A A 2 MBS 40 foi & 4
41> 5z A7 2B Ruk LR ApF B R F BT O EF Y g

BF iR 2 S ARAEY AAGE S IR PR KL P e

3-4 FHipZ PR E R
BE OB T 78 CTEEESIN-Buli 2 1.8 ¥ 8 kF
Bw B PF s 2875 & 0 C T 4c » Epichlorohydrin » & & 24 /] p& >

FF EPL L $ 425 (2 Scheme 30) o

Scheme 30
O

o)+ T

S excess n-BuLi Cl
‘ 5 ‘ > ‘ —
THF, -78 °C—> r.t THF, -78 °C
7 E b
(@]

d3ATAY 4

‘m

B, w FIIRF e e SR d A APIREY =27 AL

HEA G L A2 5 oo Hit L A2 F T R kT e

i

20Mh= ¥ 4R RGP FIZETF 24P L o Rfes 57 0%
B P - BT LS % 2 4.+ 40a - 40b (Scheme 31) > # 5 %
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FR AR R R AP B L A e B A St b 31 et B £t dee

Scheme 31

rt, 8 hr

>
p H
= 42 40a 40b

major 3:1 minor

AR e ML B A2 3 F P %Y 0 C T A 2o K

-

G BRAGTIIZEF 24P ke s § T RE P 4 )

Rt it £ 4 4ladfr4lb (L Scheme 32) - H & %

i

H= Bip

F_&

ToR R HREEAE LA IoR A a0t ] 171 g0t B3R &

A2 o

Scheme 32

major 1.7 :1 minor
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d 01 s 0 P AP 5 A B3 T TIELA 4 SPOS

O E el 0 R BRSO AR b R AP E B R

ForgpdApl R EIFE ST IR AR i AAE ¥ K

O 2 U R LT e Y Cr Y B Y S E

"]l z: o
=1

S BEANAR B = A Pod g ok

A RSP ,—.L\.FE:, C ¥ e ot ’%%.E} SPOS_;’/E"‘@é':”

[ERA ]

1-(4-Bromophenyl)-2-(4-vinylphenyl) propane £
1-(4-Bromophenyl)-2-(4-vinylphenyl) butane £ 21 BT

N
P e
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l o

)
Q

g

O

P

wn=

o) o« ("

I i

O (@]
6 R, =4-Bromophenyl 25 Ry = Phenyl
9R, =p-Tolyl 28 R, = 4-Pyridyl
12 R, = Phenyl 31 R, = 4-Cyanophenyl
15 R, = 3-Methoxyphenyl 34 R, = 3-Methoxyphenyl
18 R, = 4-Cyanophenyl 36 R, = 4-Bromophenyl
21 R, = 4-Pridyl

P A
P A

R, =4-Bromophenyl 7 R;=methyl 8 R3=ethyl
R, =p-Tolyl 10 R3 = methyl 11 R3 = ethyl
R, = Phenyl 13 R3 = methyl 14 R3 = ethyl
R, = 3-Methoxyphenyl 16 Rz = methyl 17 R = ethyl
R, = 4-Cyanophenyl 19 R; = ethyl

R, = 4-Pridyl 22 Rz = methyl 23 R3 = ethyl

R,= Phenyl 26 R3 = methyl 27 R3 = ethyl
R, = 4-Pyridyl 29 Rz = methyl 30 Rj = ethyl
R, = 4-Cyanophenyl 32 Rz = methyl 33 Rj3 = ethyl
R, = 3-Methoxyphenyl 35 Rz = methyl 36 R3 = ethyl
R, = 4-Bromophenyl 37 Rz = methyl 38 Rj = ethyl

Btk B R A AR & AR T £ 4 42 B2k B g
APE < s MG DAY B 2 R AR FFRARRYE > Ea
FIs e it &4 3-methyl-3-(4-vinylphenyl)cyclobutan-1-ol f=
3-ethyl-3-(4-vinylphenyl)cyclobutan-1-ol o #4413 » £ (S 40% 7 2 &
SRR e AR A SR gty BIFATR-§ R LY
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/
b

3-methyl-3-(4-vinylphenyl)cyclobutan-1-ol 3-ethyl-3-(4-vinylphenyl)cyclobutan-1-ol
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»
»

7 =

by
L

5.1 - 4pdkif
1. iehs kR %A@ * SPECTRUM ONE 4 - h 5 % 2% th » 7 &8
LAt LISk S R RWE L em!

G E & F A AR E Tt o

2. F PR IRAHZ P B JREH 2 P T % # * Varian Unity-300
AP+ ¥R %3 k2 Bruker DRX-300 %) 78 % 4r k3 (& 5 971 *
s Al R & 0 -d(CDCL) - B g A e 7 AP %
(Tetramethylsilane TMS) 6 0.00 ppm 5 p 848 > P =B H > 3
ppm- B & ¥ #HE =5 Hzes %1 H*% (singlet)y~d 47 £%
(doublet) ~ t % 7+ = £ (triplet) ~ q % ;= = £ (quartet) ~ m % 51
5 €% ~brs 7 5 A% (broad singlet) o °C NMR it # =44 412

i &

—

CDCl3677.00ppm & p 3R4E & S>DEPT k2% d @ T 4w & 1'%
B (pulse angle) 90° ~ 135° % — 4 ¥ 2. "C NMR 3 ¥ o

3. EI 3% %@ * TRIO-2000 3| ~ JMS-D100 %] & ¥ & ip] 2_-
B3 @ * JEOL JMS-HX100 & kipl % o @7 Mgk + 2 £+
fRApaE S Ap 4450 FL % (base peak) eh3g B A M BITIEEL PN o B
Hiximlz g+ -7 /B 12eV & 70eV o

4. k&5 ¢ * Buchi Rotavapor R-100 3] i Jk 454 -

5. 9 B AA7iE o
(a & k& 4~ +7 (TLC) # # * Merck Art. 13793
PSC-Fertigplatten Kieselgel 60 Fysq # ¥ 5 o
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)£+ 8 gd & 447 % * Merck Art. 9358 Kiesegel
60 (230-400 mesh ASTM) % Merck Art. 7734 Kieselgel 60
(60-230 mesh ASTM) A&7 ¥} & v ¥t o
6. & * 2 Z5% 5 Merck ~ Aldrich ~ Lancaster ~ Acros & TCI = &
#% (eluent) ~ B B % (developing solvent) % % p 1 % %3 & &

7.0+
g5 m 15 o

8. #-kw & rivdy (THF) %@ * Merck 32 54r » 40 & > 4o fiw ji
K/$7}<%; ?_;é_g’%; f% * o

9. 3 BLip| %_i¢ * Laboratory Devies 3]%3 BEip| T & » B B A&l o
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52 & & 4 F o & A

i
O

1

o

EPEN T
B~ benezenesulphinic acid sodium salt 1 (1.81 g> 11.0 mmol > 1.10 eq) %
%7 15.00 ml €97 f% > 4 » 4-vinylbenzyl chloride (1.53 g» 10.0 mol > 1.00
eq) % it & Nal >/t 18 /] FF» 4v » p i Frfadphin )t F o o3 ©
B8 > & P2 REB b A > MLk oM F G AR
/}Eﬂﬁngﬂ dHM U EF PRABR ERBIF AL R0 F
7 d o B T AS 20 AF A0 ¢ FHE > mp=133-1357C >
A % 88-92% -

b2 2 XS

2. —

745, 853, 1083, 1147, 1306, 1447, 1509, 1694, 2977, 3057 cm’!
& PiE £ IR £ (300 MHz, CDCl3, 8, ppm) : (2 %1 8] 1)

7.67-7.59 (m, 3H, ArH), 7.48 (d, J = 7.8 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H),
7.05 (d, J=7.8 Hz, 2H), 6.68 (dd , J = 17.7 Hz, J = 10.8 Hz, 1H), 5.76 (d,
J=17.7Hz, 1H), 5.34 (d, J = 10.8 Hz, 1H), 4.31 (s, 2H)

PR £ &k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 2)
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137.9 (C), 137.8 (C), 136.0 (CH), 133.7 (CH), 130.9 (CH), 128.9 (CH),
128.6 (CH), 127.3 (C), 126.3 (CH), 114.8 (CH,), 62.6 (CH,)

5 (EL 70 eV), m/z : 258 (M', 5.23) , 117 (100.0) (% % B 3)
T

IEEENETY

P& -k e DMSO (2.75 g » 35.30 mmol > 5.00 eq) % > 150 ml 53 THF
P A-78 C T 4c » n-BuLi (8.50 ml » 21.20 mmol > 3.00 eq) > #-p* &
EY v I RERF - B RRLREBZRUEFHEIN T E
$ 2(1.82g > 7.05mmol > 1.00eq) 7 THF ;3% ¥ & - B | FF > &
{s #~% >+ THF 1 4-Bromobenzyl bromide (1.94 g 7.76 mmol- 1.10 eq)
B-T8 CTF L A » FBFLY F - B PE o U E R OREE T

’liﬁ\gé] ’ uﬁﬁ’xi?-i ko {%\47% ﬁ/ﬁ& Rk ﬂﬁl”” ¢ FAE > A F

80% -

g3 32k

S b Ak

683, 846, 1079, 1137, 1298, 1442, 1486, 1626, 2938, 3000cm™

3 PR £ L (300 MHz, CDCls, 8, ppm) : (£ %t ] 4)

7.51-6.76 (m, 13H, ArH), 6.55 (dd , J = 17.7 Hz, J = 11.1 Hz, 1H), 5.64
(d,J=17.4 Hz, 1H), 5.18 (d, J = 10.8 Hz, 1H), 4.13 (dd, J = 12 Hz, J =
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3.3 Hz, 1H), 4.17 (dd, J = 13.8 Hz, J = 3.3 Hz, 1H), 3.27 (dd, J = 14.1 Hz,
J=11.7 Hz, 1H)

PP £ &k 2 (75 MHz, CDCls, §, ppm) : (2 '+ 8] 5)

138.0 (C), 137.1 (C), 136.0 (C), 135.8 (CH), 133.6 (CH), 131.5 (C),
130.8 (CH), 130.7 (CH), 130.1 (CH), 129.0 (CH), 128.7 (CH), 126.2
(CH), 120.7 (C), 114.9 (CH.), 72.5 (CH), 33.2 (CH,)

74 (EL 70 eV), m/z : 427/429 (M", 0.16/0.12) , 206 (100.0) ( 2 * 8] 6)

CEF A&

Pt £ 4 3(0.50g > 1.14mmol > 1.00eq) A>*= % "%*® » A 0CT
ser 2.00M 0= 7 A 4R (4.56ml 0 9.12 mmol » 8.00 eq) » K5 w I %
BTERL L Bfste 2 F MAEREF B KR - F T REB
Frppdgd ko e d AMAS > AF T9% o

g 42 ks

831, 1011, 1072, 1487, 1605, 1682, 2959 cm™!
& PR R ¥ (300 MHz, CDCl;, 5, ppm) : (2 ' 8l 7)

7.24-7.18 (m, 4H, ArH), 7.00 (d, J = 9 Hz, 2H), 6.8 (d, J = 8.4 Hz, 2H),
6.59 (dd, J=17.7 Hz, J = 11.1 Hz, 1H), 5.61 (dd, J = 17.7 Hz, J = 0.9 Hz,
1H), 5.24 (dd, J = 10.8 Hz, J = 0.9 Hz, 1H), 2.86-2.62 (m, 3H ), 1.13 (d, J
= 6.6Hz, 3H)

PP R £ &k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 8)
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146.0 (C), 139.5 (C), 136.6 (CH), 135.5 (C), 131.1 (CH), 130.8 (CH),
127.2 (CH), 126.2 (CH), 119.6 (CH), 113.1 (CH,), 44.2 (CH,), 41.4 (CH),
21.2 (CH5)

%4 (EL 70 eV), m/z : 302/300 (M", 8.2/8.1), 131 (100.0) (& "+ F] 9)

L5k
Beit £4 3(0.50g> 1.14mmol > 1.00eq) /A**= % " 2%¥ > A0CT

4ex 2.00M = ¢ 248 (4.56ml > 9.12 mmol » 8.00 eq) » X 5w %

ok

BRI RS F VAR R R KR D F PR
Frfidtd ok > e d HMAF 0 AF T0% -

g3 52k

2 2, PRGN P N vy -l
bk o em

839, 1010, 1073, 1487, 1604, 1682, 2958, 3025 cm’!
a PR xR EH (300 MHz, CDCl;, 6, ppm) : (L %} 8] 10)

7.32-7.28 (m, 4H, ArH ), 7.03 (d, J = 8.1 Hz , 2H), 6.87 (d, J = 8.7 Hz,
2H), 6.68 (dd, J=17.4 Hz,J=10.8 Hz, 1H), 5.71 (dd, J=17.4 Hz, J =
0.9 Hz , 1H), 5.19 (dd, J = 10.8 Hz, J = 0.9 Hz , 1H), 2.87-2.64 (m, 3H,
CH, CH,), 1.74-1.57 (m, 2H, CH,), 0.77 (t, J = 7.5 Hz , 3H)

PP £ ¥k 2 (75 MHz, CDCls, §, ppm) : (2 %+ 8] 11)

144.2 (C), 139.6 (C), 136.6 (CH), 135.5 (C), 131.0 (CH), 130.9 (CH),
127.9 (CH), 126.1 (CH), 119.5 (CH), 113.0 (CH,), 49.4 (CH,), 42.7 (CH),
28.4 (CH;), 12.1 (CH3)
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T3 (EL 70 eV), m/z:316/314 (M, 4.72/4.65), 116 (100.0) (& *« ]
12)

A ER T

#- polystyrene: 1%DVB copolymer (20.00 g > 20.00 mmol) ¥ ** = $f 5y,
¢ e sgokgk e t2 (120.00 ml) £ TMEDA (23.10 g) ¢ 0 0C = 4
» 2.50 M 7 n-BuLi (153.00 ml, 0.38 mol) » 4v#u:® ji & J& 16 /| BF »

Bragrd o ¢ i BB d > REHF BBRED FE 0 e § o

H- BB oM d i d AR LETREF B BEw
EHEE LS LR A SEE A F A L PR htide r R 30 A48
Eias o MR e Eekwok (A1) kB ow Dk o

2
2

R B Iz N SN R 44 e I - T IR e +2- s
ﬁL-'?E’—- R /'j!L/’U v FRISIEED 0 BTSN E F R AT ggE o

&g 62k HH

. QzSOZLi

6
ioh k¥ (KBr): (2 % 13)
963, 1027, 1451, 1492, 1600, 1635, 1652, 2924, 3024 cm”'

EH T b

B~it £4 6 (10.00 g > 10.00 mmol) §= 4-vinylbenzyl chloride (7.63 g,
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50.00 mmol) ™ ? f (20.00 mL) 4= DMF (80.00 mL) % ;3 #| » 4 »
Nal (10.00 g) % w it > se$2 2 80°C F i 12 /] F¥F » iBj 11 ¥ f4r

:ggl"%if/i‘,&sbﬁjﬁﬁ:gﬂ{

AW

PRI F=ZEFESF T B

g T 2k

o

o

7 .,_
bk (KBr): (L% HE 14)
691,987, 1016, 1145, 1300, 1450, 1598, 1805, 1947, 2917, 3024 cm’’
TV T
B~ -k e DMSO (1.95g » 25 mmol » 25.00 eq) % ** 10.00 ml 7 THF
# 5 %-78 °C = 4¢ » n-BuLi (6.00 ml > 15.00 mmol > 15.00 eq) > #-p*
REFTIZEFB- B IF LR REZRUEFHEIN 7
£+ 7 (1.00 g 1.00 mmol > 1.00 eq) = e & rxwmm 3% " K - -]
B B gl R A EET o BB RA e §
4-Bromobenzyl bromide (1.25 g » 5.00 mmol > 5.00 eq) #-78 °C T rz 4+
Flror FRF? F RS B P> R ¥ab K R iBipis P (R - %
RRE

"%ij/ :,k’Z»]ﬁLl‘}"gg‘{%-ﬁ-ijijﬁ_:_:i/fgngi;”8°



R RN 2

bk (KBr): (L@ 15)

697, 988, 1010, 1139, 1300, 1488, 1594, 1806, 1894, 2921, 3024 cm™
fEp AL ELE AR

Begp i enit £4 8(091 g 091 mmol > 1.00eq) > & *p 7 10.00 mL

ZF Pk BFELY 0 2 0 C T4 x = 7 A48 (15.00 ml > 30.00

mmol > 32.00eq) & /& 8 | FF » FRidse Bk £ F - F PR B

FRpidE L k> @ L4 4o

R SLEGE SN
Begp i enit £4 8(091 g 091 mmol > 1.00eq) > & *p 7 10.00 mL
ZF Phak ALY 0 2 0 CTAerz B A4r (15.00 ml s 30.00

B

a
4

mmol » 32.00eq) ¥ B8 ] PF > Rigse »pryk s B F 2 F 7 03

Fifidid k> @ &4 5.
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A9 AR AT LGB

g9 2k

bk (KBr): (L %8 16)
694, 988, 1017, 1126, 1300, 1450, 1598, 1947, 2920, 3024 cm’'

NP 102 EAHIE T LI 4

£ 10 2 %

10

fz bk (KBr):
802, 1016, 1091, 1261, 1605, 1682, 1702, 2962 cm™
& PiB £ 3Rk (300 MHz, CDClL, 8, ppm) : (2 ¥ B 17)

7.38 (d, J = 8.1 Hz, 2H), 7.20 (d, J = 8.1 Hz, 2H), 7.10-7.01 (m, 4H,
ArH), 6.75 (dd, J = 17.4 Hz, J = 10.8 Hz, 1H), 5.78 (dd, J = 18.6 Hz, J =
0.6 Hz, 1H), 5.24 (dd, J = 10.8 Hz, J = 0.6 Hz, 1H), 3.01-2.76 (m, 3H,
CH, CH,), 2.35 (s, 3H), 1.28 (d, J = 18.3 Hz, 3H)

B R E 3R k3§ (75 MHz, CDCly, 5, ppm) : (2 8 18,19)

146.9 (C), 137.5 (C), 136.7 (CH), 135.3 (C), 135.2 (CH), 129.0 (CH),
127.2 (CH), 126.1 (CH), 112.9 (CH,), 44.4 (CH), 41.6 (CH), 21.1 (CH;),
21.0 (CH;)
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74 (EL 70 eV), m/z: 236 (M', 8.2), 131 (100.0) (& *} 8 20)
MEp L2 EAHME L 5o

B 11 2 k2

11
bk (KBr):
804, 1014, 1091, 1261, 1610, 1682, 1703, 2962, 3025 cm’!
3 PRk £ &K (300 MHz, CDCls, 8, ppm) : (£ *it B8] 21)

7.31 (d, J = 8.41 Hz, 2H), 7.10-6.93 (m, 6H, ArH ), 6.7 (dd, J = 17.7 Hz, J
=10.8 Hz, 1H), 5.71 (dd, J = 17.4 Hz, J = 0.9 Hz, 1H), 5.24 (dd, J = 10.8
Hz, 0.9 Hz, 1H), 2.85-2.67 (M, 3H, CH, CH,), 2.29 (s, 3H), 1.74-1.57 (m,
2H, CH,), 0.76 (t, J = 7.2 Hz, 3H)

BB £ 3=k 3 (75 MHz, CDCI3, 3, ppm) : ( L ¥4 B 22)

145.0 (C), 137.6 (C), 136.7 (CH), 135.3 (C), 135.1 (C), 129.0 (CH),
128.7 (CH), 128.0 (CH), 126.0 (CH), 112.8 (CH.), 49.9 (CH), 42.9 (CH,),
28.3 (CH,), 21.0 (CHs), 12.1 (CH;)

74 (EL 70 eV), m/z : 250 (M, 45.5), 145 (100.0) ( 2 *+ Bl 23)

53



CEF 122 EHBRE R B

A 12 2 %

bk (KBr): (%8 24)
692, 987, 1026, 1135, 1297, 1449, 1598, 1805, 1946, 2919, 3025 cm™

CEF LB EHAE R 4o

£ 13 2 %

13
bk (KBr)
699, 839, 989, 1084, 1118, 1374, 1454, 1629, 2961, 3085 cm™
3 PR £ &K (300 MHz, CDCls, 8, ppm) : (£ *it B 25)

7.27-6.99 (m, 8H, ArH), 6.62 (dd, J = 109.2 Hz, J = 98.4 Hz, 1H), 5.63
(dd, J = 18 Hz, J = 0.9 Hz, 1H), 5.12 (dd, J = 10.8 Hz, J = 0.9 Hz, 1H),
2.94-2.654 (m, 3H, CH, CH,), 1.16 (d, J = 6.9 Hz, 3H)

PR £ ¥k 2 (75 MHz, CDCls, §, ppm) : (& ¢+ ] 26)

146.7 (C), 140.7 (C), 136.7 (CH), 135.4 (C), 129.1 (CH), 128.1 (CH),
127.2 (CH), 126.2 (CH), 125.8 (CH), 112.9 (CH,), 44.9 (CH,), 41.6 (CH),
21.1 (CHs)
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4 (EL 70 eV), m/z : 222 (M',14.9), 131 (100.0) ( 2 * Bl 27)

MEp 142 EABIE LS5

£ 142 %A

fzeb sk (KBr):
699, 839, 989, 1406, 1453, 1511, 1629, 2929, 3026 cm’
i PR xR EH (300 MHz, CDCl;, 6, ppm) : (L 8] 28)

7.27-6.95 (m, 8H, ArH), 6.62 (dd, J = 13.8 Hz, J = 10.8 Hz, 1H), 5.66 (dd,
J=17.7Hz, J = 3.9 Hz, 1H), 5.11 (dd, J = 10.8 Hz, J = 3.9 Hz, 1H),
2.84-2.62 (m, 3H, CH, CH,), 1.67-1.51 (m, 2H, CH,), 0.69 (t, J = 7.2 Hz,
3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (2 8] 29)

144.8 (C), 140.8 (C), 136.7 (CH), 135.4 (C), 129.1 (CH), 128.0 (CH),

127.9 (CH), 126.1 (CH), 125.1 (CH), 112.8 (CH,), 49.5 (CH), 43.4 (CH,),
28.3 (CH,), 12.1 (CH3)

75 (EI 70 eV), m/z : 236 (M", 15.9),117 (100.0) ( & *+ B 30)
T
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te 152 ERHFP L 8o

it & 4 15 2 k3 Hchh

bk (KBr): (L %@ 31)
693, 989, 1030, 1133, 1296, 1450, 1598, 1806, 1944, 2919, 3024 cm™

(R N AR SR E: S N Nk

&g 16 2 kA

fzehsEF (KBr):
695, 816, 1045, 1152, 1261, 1454, 1489, 1601, 2958, 3020 cm™’
i PrEi s 3= %% (300 MHz, CDCI3, 8, ppm) : (& *} B 32)

7.26 (d, J = 8.1 Hz, 2H), 7.10-7.05 (m, ArH, 3H), 6.67-6.54 (m, 4H , ArH,
CH), 5.63 (dd, J = 17.7 Hz, J = 0.9 Hz, 1H), 5.12 (dd, J = 10.8 Hz, 0.9
Hz, 1H), 3.65 (s, 3H), 3.01-2.76 (m, 3H, CH, CH,), 1.16 (d, J = 6.9 Hz,
3H)

BB £ 3Rk 3 (75 MHz, CDCI3, 3, ppm) : (L *4 @ 33)
159.4 (C), 146.7 (C), 142.3 (C), 136.7 (CH), 135.4 (C), 129.0 (CH),
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127.2 (CH), 126.2 (CH), 121.6 (CH), 114.8 (CH), 113.0 (CH,), 111.3
(CH), 55.1 (CH3), 44.9 (CH.), 41.5 (CH), 21.2 (CH3)

74 (EL 70 eV), m/z : 252 (M, 14.4), 131 (100.0) ( 2 *+ Bl 34)

CEF LT 2 g H B £ 5o

I F SV

OMe

17

fzebsEE (KBr):
694, 815, 1045, 1153, 1261, 1454, 1488, 1601, 2955, 3021 cm’
a PR xR EH (300 MHz, CDCl;, 6, ppm) : (L %} 8] 35)

7.27-7.00 (m, SH, ArH), 6.66-6.48 (m, 3H ArH, 1H, CH), 5.62 (dd, J = 18
Hz, J = 0.9 Hz, 1H), 5.11 (dd, J = 11.1 Hz, 0.9 Hz, 1H), 3.64 (s, 3H ),
2.83-2.61 (m, 3H, CH, CH,), 1.67-1.50 (m, 2H, CH,), 0.69 (t, J = 7.2 Hz,
3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (2 8] 36)

159.3 (C), 144.8 (C), 142.4 (C), 136.7 (CH), 135.3 (C), 128.9 (CH),
128.0 (CH), 126.2 (CH), 121.6 (CH), 114.8 (CH), 112.8 (CH,), 111.1
(CH), 55.0 (CH;), 44.4 (CH), 43.4 (CH,), 28.3 (CH,), 12.1 (CH;)

B (EL70eV), m/z: 266 (M", 20.1) , 145 (100.0) (& *+ 8] 37)
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CEF 182 A £ B

L g 18 2 kR

bk (KBr): (258 38)
696, 988, 1018, 1136, 1298, 1449, 1600, 1805, 1944, 2227, 2920, 3024

1
cm

MEF 192 EXHIE LS

L g 10 2 %

19
bk (KBr)
569, 827, 1021, 1177, 1414, 1455, 1514, 1607, 2227, 2925, 3021 cm’
3 PR £ L (300 MHz, CDCI3, 8, ppm) : (£ ¥ B8] 39)

7.32 (d, J = 8.4 Hz, 2H), 7.10-6.93 (m, 6H, ArH), 6.69 (dd, J = 17.7 Hz, J
=10.8 Hz, 1H), 5.63 (dd, J=17.7 Hz, J = 0.9 Hz, 1H), 5.12 (dd, J = 17.7
Hz, J = 0.9 Hz, 1H), 2.95-2.59 (m, 3H, CH, CH,), 1.68-1.51 (m, 2H, CH,),
0.72 (t, J=7.2 Hz, 3H)

BB £ 3Rk 3 (75 MHz, CDCI3, 3, ppm) : ( L *4 @] 40)
146.4 (C), 143.5 (C), 136.5 (CH), 135.7 (C), 131.8 (CH), 129.8 (CH),
127.9 (CH), 126.2 (CH), 119.1 (C), 113.2 (CH,), 109.6 (C), 49.3 (CH),
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43.4 (CH,), 28.7 (CH,), 12.1 (CH;)
%4 (EL 70 eV), m/z: 261 (M, 10.9), 145 (100.0) ( 2 *+ 8] 41)

CEF 202 & HBE £ B

£ g 20 2 %

=

@]

20
frh ks (KBr) @ (L' 42)

696, 756, 1030, 1143, 1300, 1450, 1492, 1597, 1877, 1943, 2227, 2918,
3024 cm™

CEF 2z g HAE a4

A g 21 2 %

b E¥ (KBr):
840, 1070, 1178, 1377, 1416, 1603, 2963, 3024 cm™
a PR xR EE (300 MHz, CDCl;, 6, ppm) : (L % 8] 43)

8.35 (d, J = 4.8 Hz, 2H), 7.25 (d, J = 7.8 Hz, 2H), 7.02 (d, J = 8.4 Hz,
2H), 6.91 (d, J = 4.5 Hz, 2H), 6.62 (dd, J = 17.7 Hz, J = 17.7 Hz, 1H),
5.64 (dd, J = 17.7 Hz, J = 0.9 Hz, 1H), 5.24 (dd, J = 10.8 Hz, 0.9 Hz, 1H),
2.96-2.72 (m, 3H, CH, CH,), 1.2 (d, J = 6.9 Hz, 3H)
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PP £ =k 2 (75 MHz, CDCls, §, ppm) : (2 8] 44)

149.9 (C), 149.2 (CH), 145.3 (C), 136.4 (CH), 135.8 (C), 127.7 (CH),

1263 (CH), 124.6 (CH), 1133 (CH,), 44.1 (CH,), 40.82 (CH), 21.4
(CH3)

74 (EL 70 eV), m/z : 223 (M, 16.1), 131 (100.0) ( 2 " B] 45)

e 222 EXHIEC L5

& 20 2 %

fz b sEE (KBr):
841, 1072, 1178, 1378, 1417, 1603, 2964, 3023 cm
a PR xR EE (300 MHz, CDCls, 8, ppm) : (L 4 [B] 46)

8.36 (d, J = 5.7 Hz, 2H), 7.28 (d, J = 8.1 Hz, 2H), 7.00 (d, J = 7.8 Hz,
2H), 6.92 (d, J = 6.3 Hz, 2H), 6.65 (dd, J = 11.4 Hz, J = 18 Hz, 1H), 5.68
(dd, J = 17.4 Hz, 2H), 5.16 (dd, J = 10.5 Hz, 1H), 2.93-2.68 (m, 3H, CH,
CH,), 1.73-1.60 (m, 2H, CH.), 1.20 (t, J = 7.5 Hz, 3H)

PR £ &k 2 (75 MHz, CDCls, §, ppm) : (2 8] 47)

151.0 (C), 148.3 (CH), 143.2 (CH), 136.5 (CH), 135.8 (C), 127.8 (CH),

126.2 (CH), 124.8 (CH), 113.3 (CH,), 48.8 (CH), 42.7 (CH.), 28.8 (CH.,),
12.0 (CH3)

74 (EL 70 eV), m/z : 237 (M, 38.4), 145 (100.0) ( 2 * ] 48)
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L4232 EABIE LT 0o

£ g 23 2 %
| 0

o )+

. 1l

O

23

sk (KBr): (L % F 49)
687, 1025, 1121, 1300, 1448, 1490, 1596, 1803, 1944, 2914, 3024 cm™*

L 242 LK LS B e

iU 24 2 kI

24

sk (KBr): (L %8 50)
693, 1027, 1133, 1294, 1450, 1491, 1598, 1749, 1802, 1873, 1944, 2917,

3024 cm’™
CEP 252 ERaHFRPI LS 4o

g g 25 2 U

b k¥ (KBr):
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699,1030,1114,1374,1453,1514,1604,2924,3025cnf1
i PR xR EH (300 MHz, CDCl;, 6, ppm) : (2L % 8] 51)

7.19-7.00 (m, 10H, ArH), 2.91-2.65 (m, 3H, CH, CH.,), 2.25 (s, 3H), 1.14
(d, J=6.3 Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 52)

144.4 (C), 140.9 (C), 135.4 (C), 129.1 (CH), 129.0(CH), 128.1 (CH),
126.9 (CH), 125.8 (CH), 45.1 (CH,), 41.4 (CH), 21.2 (CH3), 21.2 (CHy)

74 (EL 70 eV), m/z : 210 (M, 3.9), 119 (100.0) (2 *} Bl 53)
(RS R ETY LSO -EE

£ e 26 2 %

fz bk (KBr):
699,803,1030,1115,1378,1454,1514,1604,2923,3025cnf1
@ PR xR EE (300 MHz, CDCl;, 6, ppm) : (L %} 8] 54)

7.34-7.08 (m, 10H, ArH), 2.98-2.74 (m, 3H, CH, CH.), 2.40 (s, 3H),
1.83-1.60 (m, 2H, CH,), 0.85 (t, J = 14.7 Hz, 3H)

PP £ = k2 (75 MHz, CDCls, §, ppm) : (2 ¢ 8] 55)

141.9 (C), 141.0 (C), 135.3 (C), 129.1 (CH), 128.8 (CH), 128.0 (CH),
127.6 (CH), 125.6 (CH), 49.3 (CH), 43.5 (CH.), 28.3 (CH.), 21.0 (CH,),
21.0 (CH3)

4 (EL 70 eV), m/z : 224 (M, 4.5), 133 (100.0), 105 (96.35) (2 *} Bl
56)
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S R LA EoE
27 2 LS
&)+ (

| A

27
bk (KBr): (L %8 57)
693, 758, 1027, 1125, 1143, 1130, 1451, 1492, 1804, 1945, 2919, 3024

1
cm

ML 28 EXHIE LS 4o

£ g 28 2 %

fzebsEE (KBr):
533,815, 1011, 1114, 1415, 1454, 1514, 1601, 2923 cm’!
i PR xR EH (300 MHz, CDCl;, 6, ppm) : (L %} 8] 58)

8.40 (d, J = 5.7 Hz, 2H), 7.08-6.94 (m, 6H, ArH), 2.98-2.75 (m, 3H, CH,
CH,), 2.29 (s, 3H), 1.23 (d, J = 6.9 Hz, 3H)

BB R %3 (75 MHz, CDCL, 8, ppm) : (L *¢ B 59, 60)

149.7 (C), 149.2 (CH), 142.6 (C), 135.4 (C), 129.0 (CH), 126.7 (CH),
124.5 (CH), 44.1 (CH,), 40.5 (CH), 21.4 (CH3), 20.8 (CH;)

“3 (I 70 eV), m/z: 211 (M, 14.7), 119 (100.0) (  *# &) 61)
<l,
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CEF 292 EHBE £ 5o

v & 429 2k Bchh

fzebsEE (KBr):
543,816, 1014, 1114, 1415, 1455, 1514, 1601, 2961, 3022 cm’*
i P Ei s 3= %% (300 MHz, CDCI3, 8, ppm) : (& ¥} B 62)

8.36 (d, J = 5.7 Hz, 2H), 7.05-6.90 (m, 6H, ArH), 2.89-2.64 (m, 3H, CH,
CH,), 2.28 (s, 3H), 1.73-1.54 (m, 2H, CH,), 0.76 (t, J = 7.5 Hz, 3H)

BB £ 3R k3 (75 MHz, CDCI3, 3, ppm) : ( L ¥4 B 63)

150.1 (C), 149.1 (CH), 140.6 (C), 135.7 (C), 129.0 (CH), 127.5 (CH),
124.6 (CH), 48.5 (CH), 42.7 (CHa), 28.8 (CH.), 21.0 (CHs), 12.1 (CH;)

74 (EL 70 eV), m/z : 225 (M, 27.4), 133 (100.0) ( 2 *+ Bl 64)

ML B0 EXHIE LS B

£ g 30 2 %kl

=9 )
@ )
. I
°
30
bk (KBr): (R 8 65)

698, 1021, 1139, 1300, 1451, 1492, 1603, 1805, 1873, 1946, 2920, 3024

1
cm
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L3l LRI LA 4o
£ g 31 2 kR

CN

b E¥ (KBr):
566, 827, 1021, 1170, 1414, 1450, 1514, 1608, 2227, 2924, 3020 cm”
& Pig £ IRk (300 MHz, CDCl, 8, ppm) : (2 ¥ B 66)

7.42 (d, J = 8.4 Hz, 2H), 7.07-6.92 (m, 6H, ArH), 2.93-2.76 (m, 3H, CH,
CH,), 2.25 (d,J = 7.2 Hz, 3H), 1.17 (d, J = 6.6 Hz, 3H)

B RS R %3 (75 MHz, CDCL, 8, ppm) : (L *t ] 67, 68)

146.3 (C), 142.6 (C), 135.8 (C), 131.9 (CH), 130.0 (CH), 129.7 (CH),

126.8 (CH), 119.1 (C), 109.7 (C), 45.1 (CH.), 41.2 (CH), 21.5 (CH3),
21.0 (CH3)

%+ (EL 70 ¢V), m/z : 235 (M, 1.7), 119 (100.0) ( & ¥} § 69)
A4 B22 LA HHE LG5
it & g 32 2k Hchh

CN

b R A (KBr):

569, 827, 1021, 1177, 1414, 1455, 1514, 1607, 2227, 2925, 3021 cm”’

i P R %3 (300 MHz, CDCly, 8, ppm) : (L %t B 70)

7.39 (d, J = 6.6 Hz, 2H), 7.19-7.00 (m, 4H, ArH), 6.85 (d, J = 8.1 Hz, 2H),
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2.90-2.59 (m, 3H, CH, CH,), 2.25 (s, 3H, CHs), 1.66-1.57 (m, 2H, CH,),
0.71 (t, J = 7.5Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (2 %+ 8] 71)

146.7 (C), 140.6 (C), 135.8 (C), 131.8 (CH), 129.9 (CH), 129.0 (CH),
127.5 (CH), 119.2 (C), 109.6 (C), 49.1 (CH), 43.5 (CH,), 41.2 (CH.,),
21.0 (CH), 12.1 (CH3)

%4 (EL> 70 eV), m/z : 249 (M, 6.8), 133 (100.0), 105 (95.5) ( 2 *# ]
72)
ML BBLEXHIE LS B

it & 4 33 2 k3
OMe
?
: 1]
)i
3 \
bk (KBr): (%8 73)

696, 1036, 1136, 1298, 1451, 1491, 1599, 1805, 1945, 2919, 3024 cm™

L 342 LRI LS 4o

L g 34 2 %

OMe

b E¥ (KBr):
695,816,1045,1152,1261,1454,1489,1601,2958,30200nf1
a PR xR EH (300 MHz, CDCl;, 6, ppm) : (L %} 8] 74)
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7.26-7.12 (m, 5H, ArH), 6.79-6.68 (m, 3H, ArH), 3.77 (s, 3H, CH,),
3.04-2.73 (m, 3H, CH, CH.,), 2.39 (s, 3H, CH3), 1.29 (d, J = 3.9 Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (2 ¢ 8] 75)

159.3 (C), 144.0 (C), 142.5 (C), 135.4 (C), 129.0 (CH), 126.8 (CH),

121.6 (CH), 114.8 (CH), 111.1 (CH), 109.7 (C), 55.0 (CHs), 45.1 (CH,),
41.2 (CH), 21.2 (CHz), 21.0 (CH;)

T (EI> 70 eV), m/z : 240 (M7, 12.9), 119 (100.0) ( & *} B 76)
T

CEF 3D EEHAE £ S

it & 4 35 2 k2 Hchh

OMe

fzehsEE (KBr):
815, 1046, 1153, 1260, 1454, 1488, 1601, 2925, 2959 cm’*
a PR X R EH (300 MHz, CDCl;, 6, ppm) : (L %t 8] 77)

7.24-7.01 (m, 5H, ArH), 6.71-6.57 (m, 3H, ArH), 3.79 (s, 3H), 2.88-2.66
(m, 3H, CH, CH,), 2.33 (s, 3H), 1.47-1.52 (m, 2H, CH,), 0.756 (d, J = 7.2
Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 78)

159.3 (C), 142.6 (C), 141.9 (C), 135.3 (C), 128.9 (CH), 128.8 (CH),
127.6 (CH), 121.6 (CH), 114.8 (CH), 111.1 (CH), 55.0 (CH;), 49.1 (CH),
43.6 (CH,), 28.3 (CH,), 21.0 (CH3), 12.1 (CH;)

%4 (EL 70 eV), m/z : 254 (M, 48.4), 133 (100.0) ( 2 *+ Bl 79)
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ML 36 LA LS B

£ g 36 2 %

o )

bk (KBr): (R %8 80)
694, 1010, 1123, 1299, 1450, 1491, 1597, 1805, 1947, 2919, 3024 cm’'

L 3T L LRI LS 4
£ 3T 2 %A

Br

b E¥ (KBr):
814, 1011, 1071, 1260, 1457, 1487, 1513, 1590, 2923, 2961 cm’
a PR xR EH (300 MHz, CDCl;, 6, ppm) : (L %t 8] 81)

7.45-7.03 (m, 8H, ArH), 3.07-2.78 (m, 3H, CH, CH,), 2.42 (s, 3H), 1.32
(d, J= 6.9 Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 82)

143.3 (C), 139.7 (C), 135.5 (C), 131.0 (CH), 130.8 (CH), 129.0 (CH),
126.8 (CH), 119.6 (C), 44.3 (CH,), 41.2 (CH), 21.3 (CH;), 21.0 (CH;)

%4 (EL 70 eV), m/z : 288/290 (M", 2.99/3.28), 119 (100.0) ( & *} ]
83)
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ML 38 LEXHIE L5
£ g 38 2 %l

Br

fz b sEE (KBr):
815, 1011, 1072, 1260, 1403, 1487, 1514, 1591, 2924, 3020 cm’'
a PR X R EH (300 MHz, CDCl;, 6, ppm) : (L 4 B] 84)

7.37-6.91 (m, 8H, ArH), 2.90-2.67 (m, 3H, CH, CH,), 2.37 (s, 3H),
1.75-1.68 (m, 2H, CH,), 0.82 (t, J = 4.8 Hz, 3H)

PP £ =k 2 (75 MHz, CDCls, §, ppm) : (& ¢ 8] 85)

141.3 (C), 139.8 (C), 135.4 (C), 131.0 (CH), 130.8 (CH), 128.9 (CH),
127.6 (CH), 119.4 (C), 49.2 (CH), 42.8 (CH,), 28.4 (CH.), 21.0 (CH),
12.1 (CH;)

B (EL 70 eV), m/z:302/304 (M, 4.19/4.61), 133, 105 (100.0) ( 2 *¢

% 86)

B 302 8 A

Bt &4 2(1 g 3.65mmol, 1.00 eq) #%-78 C T *rif & e772.5M 1
n-BuLi (5.84 ml, 14.6 mmol, 4.00eq) > # 3| 28 F = B FF > A8
-78°C * 4¢ » Epichlorohydrin (1.7 g, 18.3 mmol, 5.00 eq) > * J& 12 & -]
P UE GEORED T h G A o UERAED K N F EiR o RR

EEEF Ak 0 AT 53%
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£ g 30 2 %kl

: 0~ /
_! ' 39
bk (KBr):

i P Ei s 3R %% (300 MHz, CDCI3, 8, ppm) : (£ *} B 87)

7.57-6.90 (m, 9H, ArH), 6.64 (dd, J=17.7 Hz, J=11.1 Hz, 1H), 5.78 (dd,
J=17.7Hz,J=0.6 Hz, 1H), 5.24 (dd, J=11.7 Hz, J = 0.6 Hz, 1H), 4.16
(broad, 1H), 3.49 (broad, 1H), 3.17-2.94 (m, 4H, CH,)

BB £ 3Rk 3 (75 MHz, CDCI3, 3, ppm) : ( L ¥4 ] 88)

137.5 (C), 135.9 (CH), 135.2 (C), 134.6 (C), 133.7 (CH), 129.8 (CH),
129.2 (CH), 128.4 (CH), 125.6 (CH), 115.0 (CH,), 64.0(C), 61.8 (CH),
40.8 (CH.)

e (EL70eV), m/z: 314 (M, 0.2), 173 (100.0) (2 * §l 89)

e 40 2 & B

Bt £ 4 39(0.27g > 0.86mmol » 1.00eq) A**= % "¢ > 20T
T4 xr 200M = 7 f4E (3.44ml 9.12mmol > 8.00eq) > Kisw I
FETERL PR S fdder g (V480 F > MoKE 2 F 9 e
B Frfii4Ed ok 0 A % 30% e

&3 40 2 %
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OH OH

S

b k¥ (KBr):

i P Ei s 3= %% (300 MHz, CDCI3, 8, ppm) : (£ *1 B 90)

7.30-6.99 (m, 4H, 4H, ArH), 6.68-6.57 (m, 1H, 1H, CH), 5.67-5.60 (m,
1H, 1H, CH,), 5.15-5.10 (m, 1H, 1H, CH,), 4.39 (t, 1H, CH), 4.07 (t, 1H,
CH), 2.79-2.73 (m, 2H, CH»), 2.54-2.47 (m, 2H, CH,), 2.09-1.97 (m, 2H,
CH,), 1.77 (broad, 1H), 1.62 (broad, 1H), 1.38 (s, CH3 ), 1.30 (s, CHj3)

BB £ 3Rk 3 (75 MHz, CDCI3, 3, ppm) : (L ¥ 8 91)

151.8 (C), 149.1 (C), 136.5 (CH), 136.4 (CH), 134.9 (C), 126.2 (CH),
126.1 (CH), 125.9 (CH), 125.0 (CH), 113.2 (CH.), 113.1 (CH.), 63.4
(CH), 62.8 (CH), 45.5 (CH.), 45.2 (CH.), 35.9 (C), 34.1 (CH3), 33.5 (C),
30.5 (CH3)

74 (EL 70 eV), m/z : 202 (M, 25.1), 144 (100.0) ( 2 *+ Bl 92)

©E 44l 2 & = 3R

B it £ 4 39 (020 g 0.64 mmol » 1.00eq) 3% = % 929 » £0C
T4 x 200M 50z ¢ £ 48 (2.56ml > 9.12 mmol - 8.00eq) > FAisw T
FETFRBELPRF Bfsde » & M 4&ipab F o R E 2§ T RE
Peo FRph4EL k0 A F 27% -

L8 40 2 k2 Hch
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_ OH OH

Mo

i ob sk (KBr)

i PrEi s 3= %% (300 MHz, CDCI3, 3, ppm) : (£ *} B 93)

7.36-7.02 (M, 4H, 4H, ArH), 6.74-6.63 (m, 1H, 1H, CH), 5.74-5.66 (m,
1H, 1H, CH,), 5.21-5.16 (m, 1H, 1H, CH,), 4.38 (t, IH, CH), 4.11 (t, 1H,
CH), 2.82-2.75 (m, 2H, CH,), 2.67-2.61 (m, 2H, CH,), 2.16-2.05 (m, 2H,
CH,), 2.03-2.00(m, 2H, CH,), 1.99-1.58 (m, 4H, 4H, CH, ), 0.67-0.57 (m,
3H, 3H, CH;)

BB £ 3R k3 (75 MHz, CDCI3, 3, ppm) : ( L ¥4 B 94)

149.6, 146.7, 136.6, 134.8, 127.0, 125.9, 125.8, 113.2, 113.0, 63.7, 63.1,
44.1,43.4,38.7, 38.5, 35.1,9.2, 8.7

%4 (EL 70 eV), m/z : 202 (M, 4.53), 158 (100.0) ( 2 *+ Bl 95)

Ay A2 kAW

B~ it & 4 7 (2.00g, 3.65mmol, 1.00eq) %-78 'C ™ 4vif & 17 2.50M =
n-BuLi (5.84ml, 14.60mmol, 800eq) > w ¥ 8 F i 4 B FF > Ris f
-78 °C ™ 4t » Epichlorohydrin (3.40g, 36.6mmol, 10.00eq) * = | 2 /8 &
24 ol pEo RO E BB RiS T PRS- F PRI X
LR - F TR R I A E L4 B

& 42 2 KK
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.

S

wobskE (KBr): (L' H 96)
684, 849, 1010, 11121, 1295, 1443, 1491, 1583, 1591, 2914, 3024, 3567

1
cm
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HTS high-throughput screening
Cbzo benzyloxycarbonyl
Boc tert-butoxycarbonyl
AIBN 2,2’-Azobisisobutyronitrile
DVB divinylbenzene
PEG polyethylene -glycol
TFA trifluroacetic acid
THF tetrahydrofuran
Fmoc 9-fluroenylmethoxycarbonyl
TMEDA N,N,N’,N’-tetramethyl ethylenediamine
AIBN 2,2’-Azobisisobutyronitrile
DDQ 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
DMF N,N’-dimethylformamide
DMSO dimethylsulfoxid
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