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Scheme 1-2-1 Synthesis Method of EDOT by Pei et.al.
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Scheme 1-2-2 Synthesis Method of EDOT by Bauerle et.al.
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Scheme 1-2-3 Synthesis Method of EDOT by Hellberg et.al.
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Scheme 1-2-4 Synthesis Method of EDOT by Zade et.al.
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Scheme 2-1-1 Retrosynthetic Analysis -1
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Scheme 2-1-2 Synthesis of Tetrahydrothiophene (2-1-1)
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EFEEBBMICHEZELIC, MsCl & EGN I X > TAKEBE Z XK 92% T Ms
bl 2-1-9%%/, HBHICHILFT MY 7 A 9K % DMF IEHF 50 C
TERIES®DZETT I FrFA T2y 2-1-1 %K 78% TH D
LI LT, (Scheme 2-1-2)

SROAEKERE T¥ R R
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K. Boh7-5 7 FeF4 7=y 2-1-1 6 EDOT 28 5% =

DOBMILRIE DB % 1T o 72, (Table 2-1-3, 2-1-4)
Table 2-1-3 Dehydrogenation of Tetrahydrothiophene (2-1-1)

/\ /\
q 0 catalyst O O
\ > 2§
solvent, temp., time
S S
2-11 EDOT
entry catalyst solvent temp. (b.p.) time (h) yield (%)
@4  Darco G-60 (50 wt%) xylene reflux (140 °C) 17.5 N.R.
@2  parco G-60 (50 wt%) cymene reflux (177 °C) 17.5 -
® 3 Darco G-60 (50 wt%s)  mesitylene  reflux (165°C)  17.5 N.R.
4 Pd/C toluene reflux (140 °C) 15 N.R.
5 Pd/C naphthalene reflux (218 °C) 3 N.R.
6 Ru/C cymene reflux (177 °C) 22 N.R.
7 " Ru/C cymene reflux (177 °C) 3 days N.R.

(a) under the O, atmosphere

FT EERBFELEFIESGEMBELLILIST FF e FreFF 7= 2-1-1
DRAFBILRIEOBREZIT > 2,

FT. EHKRFZMBE DarcoG-60 Z VW, BEx OBH ., BELHF K
JEET o, F VUV UVEBBETERIGIFTE ETE T EE D 65% T E I
Xh(entry 1), VA VEBRTEHALBIBILL THEEI»MHL TLE
W, RIE% M neat R > T LEohkd T bI b FuFtrzy
2.1-1 b 3L TULES7, (entry 2) 7. AT FLUVEHETYH KIS
THEAIT L 2o =, (entry 3)

KICEBMBIZIIBRFZ2ITo, KFLAKBZ—FEBHICAWVD R
BRIV ARFZETHOVTHOREZFHETHLRIGIIEST LD ok,
(entries 4,5) £/, ~"TUROKFERIECHROD Z VT = U &R
FEBOTHREIRLEHET LA o, (entries 6,7)

S HEKRFEKRER LYW FR
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Table 2-1-4 Oxidation of Tetrahydrothiophene (2-1-1)

O O DDQ(eq), additive O ©O
2S > }§
OH

solvent, temp., time
s v P s

2-1-1 EDOT add.1
entry eq additive (eq) solvent temp. time(h) vyield (%) s.m.r. (%)
1 2 Py (2 eq) chlorobenzene 100 °C 3 15 58
2 2 2,6-di-tert-Butylpyridine (2 eq) chlorobenzene reflux 22 @ <34 45
3 4 Py (4 eq), add.1 (1 eq) chlorobenzene 100 °C 20 6 27
4 4 Py (4 eq), O, chlorobenzene reflux 6 0 22
§ 4 Py (4 eq), Air chlorobenzene reflux 6 ® 12 51
6 4 Py (4 eq), Air chlorobenzene reflux 22 ® 9 0
©7 4 Py (4 eq), Air chlorobenzene reflux 6 N.R. -
8 2 - dichlorobenzene reflux 15 26 20

(a) A mixture of EDOT and Its polymer was obtained. (b) Polymerization proceeded.
(c) A solution of DDQ in chlorobenzene was added dropwise using a syring pump.

wic, BiLH L LTDDQZEAWERIEOKEF ZIT - =,

mmmpeL LTI reEmalsa,. WRI15% TEDOTZ2H D 2 &
R L, (entry 1) £72. TV ANT v 7HELT 2,6-F -tert-
TFNT ) —NVEMATESEE., FRRNPBHEICHOWTLE > 2
EDOT & EDOT R U ~—DRAEHW TH LN TE 7, (entry 2) £ I T,
Y D4 ELE26-Ttert-TFNL T =2/ — NV I1YEEFHWELREL
ODRIRIFTIFEAMLEEIITL N>, (entry 3)

ZZTDDQ %# 4 ¥ BIZHXL,. VIDUVEAET., BxOoBRF & 17
o, L2»L.,. RIERRNIZBENFEET D & ALY N 5 M (entry 4),
FIERY v — (LN EIT L (entries 5,6 )X RFImELAhol, F .
UV UYVRYTERAY 6 NI TDDQ 2 FLAZA. KKk a
CHET LRI o T, (entry 7)

FZTHRY~—4Z2WME57-HDICDDQOYEL  2UEICHLOL.K
ICEEEZ LT, ET 2080 IEEFIHMELZ, (entry 8)

L2 LAadBd, TZETCORBTOPTCHBORAKBILRIED AT v

S KRR LA R
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TEBWTHREOWKINEFEZELIZ LA TERrPok, TORRKIIT
e R Ft 7=y 2-1-1 OMNMEPWERICHS EE 2, LV FEME
DE cis-T P b FaF 47 x> 2-1-10 4 K L (Scheme 2-1-5),

ik AL RS OB E 2 AT o T2,

Scheme 2-1-5 Synthesis of cis-Tetrahydrothiophene (2-1-10)

LAH (1.3 60% NaH (2.4 eq)
H O/OH (13eq) o Ho~AOH BnBr(24eq) Bno” A \-0Bn
THF, reflux, 2.0 h 212 THF reflue 7.0h 2143
0, -] - ’ 3 - -] -
2111 y. 79% v o1
HOCH,CH,Br (1.1 eq) Br
o)
m-CPBA (1.2 eq) - _/L",\_ BF3- OEt, (0.1 eq) - HO 0—/_
CH,CI;,0°C~rt,15h BnO OBn CH.Cl,, rt, 10 h _>_<_
y-92% 2.1-14 BnO OBn
2-1-15
H,, PdIC —
2
KOH (5.2 eq) o O 0.1 M HCl aq (0.1 eq) o O
EtOH, reflux, 12 * _}‘(_ MeOH, 240 _>_<_
, retiux, » 1L
y- 49% (2 steps) BnO 9116 OBn quant HO 2417 OH
MsClI (4.0 eq) /N
Et;N (4.0 eq) d b Na,S -9H,0 (2.5 eq) O p
> ' s
CH,Cl 0°%C,27h ~ o—>—<—om EtOH, reflux, 12 h 2 < (
S S 0,
Y. 75% 2.118 y. 46% 2.4.10

HEMELLTC2-TF v-1,4-VA4 =N 2-1-11ZHVWAFEILT VI =
7 AYF 7 A(LAH)TEIT L(E)-2-7 7 V-1,4-V F — L 2-1-12 & L =,
d» & 1% Scheme 2-1-1 L FHKICKBEORX LV U ALIEE., m-CPBAIZ X 5
THRFUH, TrEZF ) —LOMMEENRNIHRSEEESFHETTO
CAEXYVUBRBER.AKBILDBICL IR UL EOBARE. MsCL, EtsN
WX BKBEDO Msib &bk T P DA 9KFTIHIZEDT FTE e
FAET7 2 VBOERICE > TCeis-7 hJ FuFF 7= 2-1-10 2 55
7z

BonN-EE 2-1-10 ZAVWTE A OB KFBRKIEOBRFT E2 1T > 72,

(Scheme 2-1-6)

=R RFER LY IR
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Table 2-1-6 Oxidation of cis - Tetrahydrothiofene (2-1-10)

0/_—\0 reagent 0/—\0
Z_S solvent, temp., time > U
S S
2-1-10 EDOT
entry reagent (eq) solvent temp. time (h) yield (%) s.m.r. (%)

1 Pd/C (1 eq) cymene reflux 4 days 7 46
2 Ru/C (1 eq) cymene reflux 4 days N.R. -
3 DDQ (2 eq) dichlorobenzene reflux 15 28 12
4 DDQ(2eq) chlorobenzene reflux 9 40 23
5 DDQ(2.3eq) chlorobenzene reflux 3 37 39

BikF &L LT PA/C ZRAVWESGERETRZNLRIENEIT L,
Ru/C TIHRIGITL#EITLARM -7, (entries 1,2)

LA L.DDQZEZRAWVWEY 7 oo P UM BR T CEETR2ND
trans XV BIF RGP EIT L7, (entry 3) £ Z CTHBE A2 7 oo X
VEBUVANCLRLEBRBEEMATLZEZAKIGITEITL, XK 40% T H
x5, K 23% TEIIR T 5 Z &8 TE7, (entry 4)

F2 . BIZDDQOYEEX 23U E~LHIOLELLEZ ALK 37%TH
B EE., FE % 39%CHEIL -, (entry 5)

Al

UERBRRTELZLICZIOFETOARTIEELEIRT v 7, £ILER
4.5%THHMB DO EDOT 2/ D5 Z LKL, ZOARERMEROMER
ThotREICATOPNZ2ERBRPRELTHAVVTVWAEAWVWFETH D 2
D, EHICRKROMEZBERTILTCERRARL—-PTRD EEZ
bbb,

PN R
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EB_H 23-7F2 A UvEHEBWELELTCHWSD AR

BIE CiX.(2)-2-7 7 v-1,4-PF— 1V EZHEHEL L THWIZ EDOT
DEREZBRELE, L2PL. RIEAT vy 7HOZIRERENE W L
WO MBBRLEYD -, 22T, TOMBEREMBHET H22DI2 2,3-7 4
YA 2-2-1 EHEMWE L LA ERATL, SEONAEKENE

L TFIZR9, (Scheme 2-2-1)

Scheme 2-2-1 Retrosynthetic Analysis - 2.1

N a o
I ‘ /u\n/
EDOT 2-2-2 2.2-1

EDOT O F F 72z v BRI VFXFV UVBEEHSDY T v 2-2-2 b A& K
TEDHLEEZX . VTV 2-2201F23-FF 0 VF 221 AR TE B
EERT2,23-TF2 VX221 T EGFHICHAHNICAVL L TW
5k THLHN . AFESZ CRERHEHEYDECTH 5,

FT.23-T7F VA 221 F LY a— ) 2-2-3L A4 b
XBMNIAFNL 224 2RIV UCBEERT DRIGEAIT-
72 o (Scheme 2-2-2)Y

Scheme 2-2-2 Synthesis of Diene Synton

0 CSA /\
OH (0.1 eq) O O o O
+ HC(OMe); + o~
| MeOH /; (\ MeO ) ( OMe
o (2.0 eq) (1.0 eq) reflux
2-21 2-2-3 2-2-4 24 h 2-2-2 2-2-5

X y.75%

S HERRERE LR
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L2PLEMET Y 222380607, 22-V XA F V-2,2-V % |
FOUFFH L 225 PRFARPBPTHLNL, ZHhiTYy= v 2-2-2
BDRREThHDED, LEBUPEERFICNRNELEZELDOTHD EEX
bivd, TZTEMHEEX2EEL, RERERNTY T 2-2-2 T HAES
., MEBE I, vy 7T H5Z L TEDOT2ARKTEHDO TRV E
# %2 7, (Scheme 2-2-3)

Scheme 2-2-3 Retrosynthetic Analysis - 2.2

d b p— { » m— { b — /?j\(
@ } Q Meo)‘_]LOMe o
EDOT 2.2-2 2-2-5 221

FT . XBMXEEZEZZBRCL MERLLT Ss2z2HVWERTERA AR,
2) (Scheme2-2-4)
Scheme 2-2-4 Reaction of Thiophene Synthesis

TMS.
(o) TMSO OTMS

Sg (5 equiv), MS 4A
N > Z/ \S y-29%
benzene, 180 °C, 15 h

*TMS in a sealed glass tube S

CORIEEBEICL, UTOXI BB TCRIEPETT LS50 TR
WhtEZE, TRDLLRAARARARM L EZY VLA ICHERSE LT S
cEERHESE, BEREFOu -V RTLLEBEBFRIRNDZ & T 1,2-V
FALVERBELOILEMER. RBRCHIEKFZHBEEIE L2 L TH
MM EBLADIZO TRV EE X7, (Scheme2-2-5)

SHEREREEE LRI R




Scheme 2-2-5 Reaction Mechanism of Thiophene Synthesis

[o \J_*Erssss
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RICEEW 2 REH %3, (Table 2-2-6)

Table 2-2-6 Synthesis of EDOT - 1

S5 (5.0 equiv) O/ \0
MS 4A, additive

'
Meo)rfOMe o-dichlorobenzene / \

2.9.5 180 °C, time EDOT
entry additive (eq) time (h) yield (%)

1 CSA (0.1) 3 3
2 Montmorillonite (excess) 1 N.R.
3 Amberlyst-15 Dry (excess) 1 N.R.
4 H,SO, (excess) 1 many spots
5 DBU (0.1) 3 10
6 Pd/C (0.5) 3 7

HEHE 2-2-5cx LT, Ssg% 5.0 &, LA & LT MS4A % A v,

rs/vpuXUyEUBHET 180 CTRBZEIT- =,

FT., VU 222 OFKRERETLILLDIIBESETRENZIT-
oo WY 77 —AALEKVYBCSAZAWVWES S, KIGIXHEFTEIT L.,

Sl (NI VN T W I
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MK 3% TCHMYEBLZ LITKBLE, (entry 1) L2rL., FUEY
oaF A FRT N —YRXb 15-Dry DX EGEREZBAVESESKIE
T2 EFTET., BETRH VDI EXRANAPBERICR > TLE - K,
(entries 2-4)

DBUZ AW, RRNEZHEEHIZL TIKIEEfToEHE. WXL LA
L 10%TCEB®HWEH-, (entry 5) 7. Pd/ICDOD LI H> 2 &BE AW
FHEALRFIECNEROMENRR LN, (entry 6)

BBRERTRAVDI I ENFORMENRONTELLD, RIZELXDEROD

¥at &% 1T o 7=, (Table 2-2-7)

Table 2-2-7 Synthesis of EDOT - 2

- /\
d o > it _ d b |d_p
Meo)‘%OMe o-dichlorobenzene Z/_§ e_g
2.2.5 180 °C, time S | S-S
EDOT 2-2-6
entry additive (eq) time (h) yield (%) precursor (%)
1 Pd/C (0.5) 3 7 -
2 PdCl, (0.5) 3 10 4
3 Pd(OAc), (0.5) 3 2 -
4 Pd black (0.5) 3 13 -
5 Pd black (1.0) 3 15 -
6 CuCl (1.0) 3 5 -
7 FeCl, (1.0) 3 trace -
8 Cul (1.0) 3 - -
9 Cul (1.0) 0.5 trace -
10 Cul (1.0) 5 min 7 5

SRR LEVER




|28

EBRLAZFHBET OB ZIT2 A, EBLELTIRTI VY LTS
v 7% 1.0 Y EBRAVWVESAEONEN—F L, BB E 15% TH &,
(entry 5) 72, | AT VT AEZHWIZEE. EDOT O E 2 IZ € O Hi

AL EbN ILEW 2-2-6 % 4% TH 7=, (entry 2)

RITVyLUHNDOERBREZRHWVWEZEREFT CIIEAFE(IHRLEE (D)%
AWTHLRIEIEHEDEIT LR > 7P (entries 6,7), I VLHFH (I )%
AVWER KIERDO TLCEBWTHKBE CTREBHERT I LEHR
L7z, 22T, avf@E(I)zHVW, RtRKRMzEILEEZ A, K
S SO TEMNMENERT % . TORBBEMKR 2-2-6% 5% THBH LI
B Zh L 7., (entries 8-10)

FL.20ofo&BEL L THIKLAT DY LT M=KV LEEMRE,
Ru/C, HBFEEXKY., REE2RFLEBPVTILEFLREREZ2E 5 Z
LiIxTcERLol,

T, BEERXCLTCELELEIYBRRENRY— LV RFa2—TT2HWEZEH
WEIfToTCWhkEZIEMLb, v~ A7y x—T 52 WVWEEEER

[y
[y

H# T
THK i~ %17 o 7=, (Table 2-2-8)

WK EK R T B R
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Table 2-2-8 Synthesis of EDOT - 3 (microwave irradiation)

/~ \
Y uW, Sg (5.0 equiv) d b |d P
Meo)‘_fOMe toluene, 220 °C, time U 2_—3
S | $-8§
22-5 EDOT 2:2-6
entry time @hield (%) “precursor (%) @s.m.r. (%)
1 20 min 7 23 42
2 40 min 9 5 10
3 60 min 19 3 11

(a) NMR yield. (b) Isolated yield.

WFHROEAETLRMAAR L CRAENERLTHY, BEARTH
I XV b REREXEELTWBRZERDNLoTE, LML, KIGEMZ
EEF L L b, BB, BB, ARY OIS E DR RIS RN S E M
WhoTW Ze¢RBHEHINE, ZHIEUTOEH21, THROEE &
LHREALLALTWADT RENEREEA TSI LELLNS,
Time: 60 min Temp: 220 C Absorption level: Low Vial type: 2.0-5.0 mL

Pre-stirring: 30 sec

200- 207
2507 | 25
2001 | 201
1501 | 151
1007 107 - ]
501 | 51 1 1
Y S0 40 66 80 160 130 %7 20 40 63 80 100 120

Temperature (C) Pressure (bar)

2 PP IR 3 E A
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FITRIECKBEEZMAAZEETEB . Ao E2IMmE L.
ERBRIWMHRLEEOHBIZ L > TIERHETIZIDOTIE RN EE X,

¥ & %47 o 72, (Table 2-2-9)

Table 2-2-9 Synthesis of EDOT - 4 (microwave irradiation)

/ N\
d % uW, Sy (5.0 equiv), add. d b |[d_p
Meo)f'fOMe toluene, 180 °C, 1 h ﬂ 2——&
S | S-S
2-2-5 EDOT 2-2-6
entry add. (a)yield (%) (b)precursor (%) @s.m.r. (%)
1 none 0 28 72
2 DBU (2.0 eq) N.R. N.R. N.R.
3 NaOAc (2.0 eq) N.R. N.R. N.R.
4 CSA (2.0eq)  manyspots many spots many spots
5 CSA (0.1 eq) 0 9 0
6 Cul (0.1 eq) 14 38 0

(a) NMR yield. (b) Isolated yield.

WAl E LTy AWV Wig A& 13X EDOT @ RiBR & 2-2-6 % 28% T,

FEEE 72% CTHN L7, (entry 1) L22L., DBUZHWR N % E ¥

op

W L7235 A (entry 2)XEEBR T MY v A% W Buffer FHICLEHA
(entry NI IERELL EFT Lok, T, BEIXCTHIREDHIZC

)]

A% 1 SBANTZHAETRAPNEMEALL, 001 HERMLEEETHE
FhanoRicDEIT L7, (entries 4,5)

EH, I3 vR(I)E 01 M ERMLESE. KEITXEIT L.,.EDOT
Z 14% . RAIEE{K 2-2-6 % 38% T/ D Z LI L7, (entry6)

CHEANRERE LAV R
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BMAZTIVAAFEA(I)PEDITHDLLEER,. SODRDIBRETEAT o 12,
(Scheme2-2-10)

Table 2-2-10 Synthesis of EDOT - § (microwave irradiation)

W, S; (5.0 equiv) /N [ /N
O/—\O P-c;" (80.1-equiv) o o) o 0 — o
MeO OMe toluene, temp, time Z_g

S | S-S

2-2-5 EDOT 2-2-6

entry temp.(°C) time (h) (a)yield (%) (b)precursor (%) @s.m.r. (%)

1 160 1 0 20 80
2 160 2 0 28 72
3 160 4 6 51 0
4 160 6 32 0 0
5 140 12 0 47 0

(a) NMR yield. (b) Isolated yield.

A vl EZAVEE., RICRHMN 1B CRE OWE RN R
ABTCERLEZIE2L, LVEEATTIROEBMEEET T ETERNE
EDOT ~Lt MK TE D20 TRV EE X,

BEZ 160CICL, 1~4RBRKEIEZHAETHEVRVEREISE
DAL 7R h o 72 B3 (entries 1~3), RIS % 6 REfl I L 723 & . EDOT @
BERN 32%E 2o, L»L, 140C~LBREZTT 2 LEHOKIS
TEIT LR Do T2,

Uk, BRRTEELLIISICZIORETHEHAFES CTEMAAEEDE.
RitHFILrAWTELT, WK LEEBEITZETHHAZL EDOT D
EREERDLELEZ TWD,

SRORE R R LR R




=% Artocarpin ® &

BE—f VIBRCEREZFEAHFTHEDE
ZxoFEREIECREHIZILINTWVD, NEREZXDEDHITY
ERBEIPOLEEATIBEHBIEIZORRTHLY, ANEITHFE L2 2EE
Br 525, BHEBEFEIWVWSO20BER®RDY, R —N—FF T 7
=F 7 VAN 0), B Rex I A IN(HO ), @Bk HE
(HOOH), —HEEHBR(0DREBNEETIh, TOVWTHRLLALETHY

mWEBhERT,

L2L, ThbDoFEHBRFEIAEAMEBIIRS TERLERNE DT
b5, MBERNOI P2 RV 7T, EFEERLEEXELTKFAA
YRR AR—RALZRAPHEISL T XAV F— (ATP) PEE NI D, =
PBECTBIFIFEENLEFE2EVA—NN—FFL F-oEBBLAkE—
ERaeXx I VAN ERTAKIERD, ZOKRGFICEEFRITAME H»EME
BMEIZEDLD, ZOBBEI N2 RITEFBEERLVVY, BRET
BERLEBEEP NI TATP A~ EHBENDE, TOBBRTHEET
LZEMEBIBRX T A_ATHEINDIDT TERL, RoLEMHBIELMRKE
HEE2E 2D, S, ZOBIPIHBHEK T AFIZE EN S NOx 2K
NICBRYRARENTRERAET D =+ YT VT ANO)RPEABRIZE o T
MBEE P EEBRILINDIREKRARERIZL T, AKITBLDIC
SbahTWwi,

INLOERTALLEEBRRIMRENORAMEE L EHNIE
BEEBUERKIGEZREIL, ARNORBEANEELEBBILERELERHINS
SFRNECRLVAEFX Y FHEAR-0-0-R)E L 2{LAMW~EH-T 5,

EHWEEBABAEARE LI, EANCEFEETIEENEHEBRFIC—

=K RERE L OEER
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BETE2EDLhEEZ 4NV (L) RV BEBERE). ERENZL-
DNBESFLECOLIEIKIELEBEESIALIX VT O I AV(LO0)E 2D,
TN OBEEERIET S5 L TEMHMIC L, LOO DARMI#EY
BENDZREDOZELETHY, TORBETHERNICERLEENEHEI L

T,
LOO-
LOOH
Le LH
0, H,0 0 |

MEALCHMBICERAL-LBREBEEIMAREREGSBHIRE L O KK
Thd2LEALNTEY, BHERBRILEHRILBEOORERAEZH S Z & B
FTHEFXOEMPLLVERTH D,

AEIC BRI DB 2 FA3HME LR EDo TS, T 2bb A EH
LHBIEMELZRMYV AL L CANICRAT 2BRILMEBRE. 5
WIHEE T Z L NTESE, TOREHNREZILVETH S,

Vitamin E

ES T/ NI S/ N T B T
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IV ERBBHEEYIVCO—HETHD 19220 T A WAER
E ,Evans & BishopiZ Ko TH R N7, h =27 = v — )L(tocopherol)
EHLEIFN., BIC D-a-Fa 7 20— A I3BRRCIELL EENICHERE
L. WY, BE. EBERLPOXREREHICLI VAR EIH B,

TOEFIVEREOEHMWBEEEABAARKIGECAAL, BEXALA
¥ NIV AN(LOO ) ICEFLAFELHEL CHEEBEILIEE (LOOH)
WLTREESE, BOLEIEYHIVETVAINRD, TORKBTEL L
EHXIVETVAINBEELTCNT, REEBREVWEDIC, tholEHE
CEHENIIRIEERITDIZ LIV neEExLbRLTWVWS, ZLTEX
SVETTVINMIF EXIVCOLPLETFEEY BRI .BAET S,

Dehydro-
ascorbic acid

Vitamin E
radical

Vitamin C

Vitamin E

SR [ NI I NI DR W 1] S
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T, EERBBIEWE L LTI IAR ) A RLIDD, 77K 4K
HBERLRERLFDHEYDICELSFEL.2OO 7 2= VEARLE BR)
MIRFBRF3IDEZENLTHES LEAEAFEFEBELRRHR L TW DT OB
TdH Y . Gissman & Hinreiner i K> TRB I ZEHKTH D, &< X
BEREDELTRESLHXOHRBEIZESE T2 EIN TS HDE LT
DRBREFE TN, BF, BROAKRAGEHRECEH T L2HAEIERE
THIRONT I IR ) A FDPEHRDEEVNBEZ R T LALLM
RYVEBEEDTWVWDSE, FTH7I7AR7 /4 FIZIEEWVWHI B+
ShESHFEINLTWD,

0
C |

O

77 R A FOHBIEBECEIAKBEODEPIREISEEL TS Z &
BOhoTWE, FBIZBEBED o-V Fuxv#EELI4MNOILE =L
DHBAEEORBAICEEREFH ZRELL TV D,

A: [N <A N TR D o T



|36

% Artocarpin O E ¢ AR

Artocarpin X Artocarpus incisus W5 7 VB O » L HEEE S h 7z
77K A RO—FEThHY, UTOXS &L b 2LEHTH 5,

Artocarpin
Artocarpin (X S -B i BBHEFEALI LI LA HEI LTV S,
Se-BTEBBLEIEHEFILE DO —ET A MAT o 2 EEE MR

NELTHDHTVERRAT o Uy ~LBRTOHABEFOI LT, ZOE&ER
ERZ2MEETH LTV R TFXAbRAT o ry@BREICL-, TE &8
ENDHZHEB. >EVEHBMUBREBECAHLBESR., AR EEAR L %
METH2DRBIDDEENTVDE, BIZIOBREFEHREIRKE S LI
NEMBE CHERT 57D Artocarpin I EMWICE B L CTRAET 5 KR
R BFTE D,

¥ 72 . Artocarpin IEMBOHEMBEEFEY FICHHERLEST LD
MONLTEY, FRCLEEELDRBIALDND, SHICZOMITHHR
EREA., MBA. FSEAT VA -FFCHAHAATRERRY 2 0t X7
FT—EHEFARCS-VRF ST F—FBHFHELTOLAWVWDLN D,

S T N P NI R R 2 1 I
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Flh, TOo0BELOREEBELELTCT7I7AFR 7 A RREXEBEBLTALNDH
WHBBILER 28 ®H 5., Artocarpin I BB D 2°, M /KBEEZ2FE-Z
EPDBDUTOEOIREKRATRALEZES YV INVE NS v TE, T
REVWHRBILHIEEBBHO—DEEZILR D,

OH

I B, LTFIART X 97 Artocarpin FEEIC L REFEIC., T XA bR
Tmay-S5a-Y¥ 2 —BIEEBEER. BMRMEMEEL O ER.
vsutrx v S —EBHEER., S-UFRI VST EHRER. EF AT
A4 FHEEMHRE, ROCOEE7 7 A7 077X NHEEMBEL AT
bbb TEBD, ThbDbkEHITHLEE - BEHER, £8
¥ CICHEAR. BRXERA., BBAA T L3I H T LA AL
LTOEEXGSBIVAREKERERKAERL L TOBERHFET
x5,

T

S iV NES VN R N Rl




|38

OGlu

Glu = glycosyl group
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B =i Artocarpin ® & kK H %

INETHRRTE K DT, Artocarpin IR RABEMIMER L F
b, AR —Fy b LTHEFLEKZOPLDILEMTHLD, £ Z
T . B2 X% Artocarpin DA KEOHBELZBER L MR EZT - I,
UTFTICHEERMEN %77, (Scheme 3-3-1)

Scheme 3-3-1 Retrosynthetic Analysis of Artocarpin

Suzuki-Miyaura
coupling

Artocarpin

3-31 o O
7
~N /
o o o 0 Claisen J\fojij\)o:
Z condensation
| > 3-3-3 + o o
o OH 0~

| \o)k©\
3-3-2 o0—

3-34
. Friedel-Crafts OH
Acetylation . Z acylatlon
3-3-3 > g :}
o HO OH
3-3-5 3-3-6

Artocarpin 3-3-1 O 7 V=LA EEFTH K -BEH Iy ST 7 XoT

MATXHLEZ . TERTHDL 77K UEBRIT3-3-3L 3-3-4D Claisen
AL ZThIEHIBESZHTCOBRAKRBILIZI - THBETE DL E X,
3-3-3 13 335 OFFHETEFALLLICL o THEETED EE X, 3-3-5
ORI 7w vy ) — )b 3-3-6 D Friedel-Crafts 7 ¥ A {k & I VR
SAEPRECE>TARTE S LB,

SHE R RER LR
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¥, X@BEBEBEIC T oS VY ) — )b 336 124NNV ALVEEE
AL 7, (Scheme 3-3-2)
Scheme 3-3-2 Fridel-Crafts Acylation

OH U‘\ O OH
Cl, AICI; (3.0 e
3( q) >

CS,, PhANO,, 0 °C ~rt, 24 h

y. 74%
HO OH HO OH
3-3-6 3-3-7

T Ay ) —)b 336 LA YEERI/I Y FEZHEALT
M=o rZZHW, ZWlbRFLE=raeXRUBUrOREGHEEF 0 TH
LDERICBRFRIT . 4AKFBRISIEDLZETEHMOT Y vESh
i & W 3-3-7T 2N E 74% TH Tz,

RICT VNV EORTMHMDOKBEOREL 2O00F NV FLOKERED
A F VAL & 4F o 7=, (Table 3-3-3 and 3-3-4)

Table 3-3-3 Protection of o-Hydroxcide

O OH O OH
Reagents
-
Conditions
HO OH HO OPG

3.3.7 3-38~13
entry PG No. Reagents Conditions yield (%)
1 MOM 3-3-8 MOMCI, DIPEA CH,Cl,, rt, 20 h 21
2 MOM 3-3-8 (1) MOMCI, DIPEA (2) I,/MeOH (1) CH.Cly, rt,5h (2)17 h 39
3 8BS  3-3-9 TBSCI, DIPEA CH,Cl,0°C~rt,3 h 76
4 TIPS 3-3-10 TIPSCI, DIPEA CH,Cly, rt,13 h 89
5 Bn 3-3-11 BnBr, DIPEA CH,Cl;,0°C ~rt,4.5h 0
6 Bn 3-3-11 BnBr, DIPEA, Nal CH.Cl,,0°C~rt,2h many spots
7 Bz 3-312 BzCl, KOHaq -10°C,2h 0
8 Tr 3-313 TrCl, DBU DMF, rt, 20 h many spots

S N VN R N T
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FF, o AFLRAFALT—TFT L(MOMCHE VA Y o)z F
NT I VU(DIPEA)Z AV, KEBEBEEZ A X T 2 FALEMOM E)THR#
L, — BOREBHETHERIMNOLPREINTZLDODBINE 19%T.,
1LODA N ML ERTIAPREBEINLTEZEDS DO 9%. RE D 21%TE IR
ENn/, (entryl) 22T, NS5 MDHL2BROBOICBET I DT, B
MIKBEELZ 2 oF#FL., L/McOH TRINMNOABROBICHIEET S
FEEIToTE A WER3II9 TCEMBWZHE D Z LD TE 7, (entry 2)

RIZCVINFZORBELTBFT L2, tert - 7“A%/I/“/“7‘ F ok
(TBS )., FU A Y Fabenr U LETIPS ) b2 BIFRINE TE
Wt # C X 7=, (entries 3,4)

Fh,. Xy 7ueI RERAVWESAEIE. BEOSFHETIRERE T E
T35, RnfREA L LTCavilFTF NIV AEZHAWS &EEERICHKRE
ESNTLEVWEANIEHEILL TLE -7, (entries 5,6) & H v Y
A NVEMBz ), NIV FALE(T E)THbEFIRETE R Do,
(entries 7,8)

RIZ, o KBEOAFALILDOKEF 21T > 72, (Table 3-3-4)

AR LA R
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Table 3-3-4 Metylation of 3-3-8 ~ 13

O OH O O
Reagents
Conditions
HO OPG ~o OPG
3-3-8 ~13 3-3-14~ 16
entry PG No. Reagents Conditions yield (%)
1 MOM 3-3-14 Me,SO, (3 eq), K,CO;3 (3 eq) acetone, reflux, 3.5 h 80
2 MOM 3-3-14 Me,S0O, (2 eq), K,CO3 (10 eq) acetone, reflux, 21 h 58
3 TBS 3-3-15 Me,SO,4 (2 eq), K,CO3 (2 eq) acetone, reflux, 22 h 0
4 TBS 3-3-15 Me,S0,4 (2.2 eq), NaH (2.2 eq) DMF, 0 °C ~ rt, 30 min 0
5 TBS 3-3-15 Mel (5.2 eq), K,CO3; (excess) acetone, reflux, 2 h 11
6 TIPS 3-3-16 Me,S0, (2.1 eq), K,CO; (10 eq) acetone, reflux, 3 h many spots
7 TIPS 3-3-16 CH,N, (excess) THF, rt,2h 0
8 TIPS 3-3-16  Mel (2.1 eq), KHMDS (2.1 eq) THF, rt, 5 min many spots
AFNFLE LT AFLRBLEREI) VLAZH, REEZ

FREREMPLEFRNECTCHEHNO XA F ALk E
BA5HZLMNTXE, (entries1,2) L2 L, TBSR TIPSO Lk 52 v U L
FORBEOFBAEIVAFARBE., avibr sy,
NOAFLIAEFHZRNCTHLREBE N XEIZITTHTL W,
HI B TERNPo I,

MOM X iz L7848,

VTV AZNT
NN/ R
(entries 3~8)

KBEORFELATFNVILORRZEZ, UTORKBAR#EL LTS

#% ORE #4T > 7, (Scheme 3-3-5)

Scheme 3-3-5
~,
O OH 1) MOMCI, DIPEA O OH o o
CH2c|2, rt,5h Mest4, K2003
' e R
2) 1,/MeOH, 17 h acetone, reflux ~
HO OH y. 39% HO OMOM 35h (o) OMOM
3-3.7 3-3-8 y-80% 3-3-14
KRR LA R
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ST, Claisen A OHMEBETH S 3-3-3 2R T A-DICEEE
EH# % 1T o7, (Scheme3-3-6)

Scheme 3-3-6 Synthesis of 3-3-3

0 o OH O ~o
LAH POCIL Py A
THF, 0 °C, 5 min - CH2CI2,0C, 16 h -
o OMOM y. 97% (o) OMOM y. 42% (o) OMOM
3-3-14 3-3-15 3-3-16

FPF.BEONEYAFAALKIZMMIIHLTAKIFLLETAI =LY F
vA(LARERERSEIAF=NVEETEILLT VI — ) 3-3-15 & L,
FIAFTXFVEHEAEY) VEEVIDUVEROWTHRAKLA VT 0 2 3-3-16 %
BB IR LT,

WIWZA MX ¥ A FLEMOM E)D B H#F

gﬁ%

DBEE AT o T2,
(Scheme3-3-7)

Table 3-3-7 Deprotection of MOM ether

~o ~o
Reagents
z — > z
Conditions
~o OMOM ~o OH
3-3-16 3-3-17
entry Reagents Conditions yield (%)
1 12N HCI agq. MeOH, rt, 6 h many spots
2 2N HCI aq. MeOH, rt, 24 h many spots
3 ZnBr,, "PrSH CH,Cl,, 0 °C ~ rt, 30 min “o
(a)
4 ZnBr,, SPrSH CH,Cly, 0 °C ~ rt, 30 min "0
5 ZnBr,, ‘BuSH CH,Cly, 0 °C ~ rt, 30 min “o
6  BF;°OEt,, nPrSH CH,Cl,, rt, 24 h 0
7 TFA CH,Cl,, 0°C, 2 h 0

@ =L Ry ="Pr, *Pr, ‘Bu
' ’ ’ .
)\:ﬁ R, = H or MOM 57~90 % yield
o OR

2

ES PPN Y E
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AT, BEbN7 3-3-14 225 Claisen fEE O EE Th %5 3-3-3 O &
BE1T9 FTETH 5,

I T, ETNEHETO Claisen fi & ¢ << BBHEEHETO T T KV
BERRICOBRSEZIT o7, T UDICEHE 3-3-18 & 3-3-19, 20 ¢ O

Claisen # & Z# B & L 7=, (Table 3-3-7)
Table 3-3-7 Synthesis of 3-3-22

o o Yo o N~ o o 0o

~o OH ~o THF, temp, 22h ~o OH o~
3-3-18 gg;g 3 - glte 3-3-22

entry R No. LHMDS (eq) temp. substrate conc. (M) yield (%)

1 Me 3-3-19 3 -78°C ~rt 0.5 43

2 Me 3-3-19 5 -78°C ~rt 0.5 50

3 Me 3-3-19 5 -78°C ~rt. 1.0 61

4 Me 3-3-19 5 -78 ~ 40°C 1.0 72

5 Et 3-3-20 5 -78°C ~rt. 1.0 54

WELLTLEHMDS Z s EA W, ZHREZ 1.0 MZ LB EK
LEGFARANRBCTCRGPETL. BEHMO Y7 b 3-3-22 20 E 72% TH
72 . (entry 4)

RKICBHEEZHETCOTZT IR VBRBRKIEO B 217 o7, (Table
3-3-8)

B L CHBLEBORABELZHVWELZAENY 2 ILE 34%T

&7,

SRR R B LR R
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Table 3-3-8 Synthesis of Flavone 3-3-22

~o o o o

cat.HgSO4 -
AcOH,100°C,1h
o OH oo ¢

3-3-22

ETNEBECBWTCTZ IR VEOBEICRILEDOT, XEEHETO
Kz fTW, ZOROERELEHRIZL > THB D Artocarpin # & &K T
5FETHDH,

STORE KRR L BE R
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EBROM

NMR A X7 PV iITHARE TR o -500 8\ ik ECX-400 #fF A L. AN
MEBEBEBIZIEIT NI ATFALLT (TMS)ZEH LBIEL 2, FA4AKIE X
N7 MV B ARG KB FT/IR-460Plus 2 A L7, v~ 2 X7 kAT
AAEFH® JMS-700D #fEH LA, v~ 780 v =—7®REERET
Biotage f: #! InitiatorOne Zf A L 7=, A E B I H B K 2 KB T 5 » b
L<FZEoFEEFEHRL &,

T 7R T7 7 U(THR)IX T NI O AR Y T2 ) U Funbd
FERHOEMICAZBELEbOEZHERL, BILAF LU ITHBILY > THI
MEBLEBRBKFIINY D LFEETTEREL, ELFad—v—T 2R
4AZEBRACHAVWVTRELELOEREEA LE, bz vidtEib s L v
UATHILBELAEL, T X¥aT7 -V —T7 R AAZEBHTHWVT
“ELELOEFEALEZ, 7T M BHFERTIERMICE®RA & LTFR
TATAMVEHWTERELELOEREFERH LLE, A% —NiZavFEl
YT R VUALAFEETTEEL, TELvxFa2aT7—v—7 R A EEML
LTHWEbYDZERALE, =4 ) — VX T PV ULEETTERE L.
FLHF 2T —V—TRBAZEBEMLELLTHVWTREELELD 24 A
L7 NNN-VAXAF AL ANLAT I F(DMF)IZ HBEIL Y > TRILE L 72 %
KBTIV T LAFEHETFTTEHREL, TELFaF—3L—T 2 4A 2 &
FHICAWTHRAELEZLOEZFERAL =,

WEI7n~ N7 74— % B WVWEHER TIX Merck Kisel Gel PG254
FHFELEZVOEERALE, 2 TCTORISEIHFENRBALHRE, 71 I
VEMTFTTCTAVWKGEERI®E 2L TRAELE, S, EBTHWVWE
7 AHFEBEROCYVY) v YPRIR_RCHIERELELOEERL =,

EBRIADMNOBALEREZTFTZHRML 2,

SR KNSR LR
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BB 34-=FLVLUIVFHFVF AT =2 (EDOT)D A KR
B—f  (2)2- 7T 14T A N EHEDEL THWY DA
Scheme2-1-2 Synthesis of Tetrahydrothiophene
(Z)-1,4-Dibenzyloxybut-2-ene (2-1-8) D _/:\—
Sodium hydride (11.0 g as a 60% BnO OBn
dispersion in mineral oil, 272 mmol) was 2-1 -8

placed in a round-bottomed flask and the mineral oil was removed by
washing with hexane (30 mL, 20 mL and 30 mL). A solution of
(Z)-but-2-ene-1,4-diol (2-1-7) (10.0 g, 113 mmol) in THF (70 mL) was
added to the flask at 0 °C. The mixture was stirred under reflux for 6 h.
Benzyl bromide (47.0 g, 272 mmol) was added to the mixture. The reaction
mixture was stirred under reflux for 13 h and then cooled to room
temperature. Water (200 mL) was added to quench the reaction. The phases
were separated and the aqueous phase was extracted with Et;O (100 mL x
2). The combined organic extracts were washed with sat. aqueous NH,;Cl
(100 mL), water (100 mL), and brine (100 mL), dried over sodium sulfate,
and filtered. The solvents were evaporated in vacuo and then the residue
was purified by chromatography on silica gel (n-Hex/EtOAc = 8/1, as an
eluent) to give (Z)-1,4-dibenzyloxybut-2-ene (2-1-8) (8.75 g, 95%) as a
colorless oil.

'"H NMR (400 MHz, CDCl3): §=7.25-7.39 (m, 10H), 5.87-5.89 (m, 2H),
4.52 (s, 4H), 4.05 (dd, J = 1.4, 2.8 Hz, 4H). '*C NMR (100 MHz, CDCI3):
6=138.1, 129.5, 128.4, 127.8, 127.6, 72.2, 65.8. IR (neat): 3087, 3063,
3028, 2855, 1496, 1454, 1383, 1361, 1329, 1247, 1203, 1090, 1028, 738,
670, 606 cm™!. HRMS (EI): calcd. for C;gH200, 268.1463; [M+]; found

268. 1455.

SO ORERFE LU R
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(2R*,35*)-2,3-Bis((benzyloxy)methyl)oxi O

rane (2-1-5) 2) _A—
m-CPBA (8.29 g as a 77% wt% solid, 37.0 BnQO OBn
mmol) in CH,Cl, (70 ml) was added to a 2-1-5

solution of (Z)-1,4-dibenzyloxybut-2-ene (2-1-8) (8.00 g, 29.8 mmol) in
CH,Cl, (30 mL) at 0 °C. The reaction mixture was warmed to room
temperature, stirred at room temperature for 24 h, and then cooled to 0 °C.
The reaction mixture was filtered through a Celite pad to remove the
precipitated m-chlorobenzoic acid and washed with sat. aqueous NaHCO;
(100 mL), sat. aqueous Na;S,03 (100 mL), and brine (100 mL), dried over
sodium sulfate, and filtered. The solvents were evaporated in vacuo and
then the residue was purified by chromatography on silica gel
(n-Hex/EtOAc = 4/1, as an eluent) to give
(2R*,38*)-2,3-bis((benzyloxy)methyl)oxirane (2-1-5) (7.72 g, 91%) as a
colorless oil.

'"H NMR (500 MHz, CDCl3): 8= 7.27-7.36 (m, 10H), 4.61 (d, J = 11.9 Hz,
2H), 4.51 (d, J = 11.9 Hz, 2H), 3.66-3.70 (m 2H), 3.50-3.55 (m, 2H),
3.24-3.27 (m, 2H). '’C NMR (126 MHz, CDCl3): 8§ = 137.7, 128.4, 127.7,
73.2, 68.0, 54.4. IR (neat): 3087, 3063, 3030, 2998, 2998, 2860, 1496,
1454, 1368, 1325, 1254, 1205, 1096, 1028, 991, 948, 907, 853, 820, 768,
737, 698, 607 cm™'. HRMS (EI): calcd. for C;gH,003 284.1412; [M™];

found 284. 1410.
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(2R*,3R*)-2,3-Bis(benzyloxymethyl)-1,

4-dioxane (2-1-3) 0 :O
BF;-OEt; (0.02 mL, 1 M in CH,Cl;, 0.02 \

mmol) was added to a mixture of (2R*, Bno OBn
35%)-2,3-bis((benzyloxy)methyl)oxirane 2-1-3

(2-1-5) (60 mg, 0.21 mmol) and 2-bromoethanol (2-1-6) (30 mg, 0.23
mmol) at room temperature. The reaction mixture was stirred at room
temperature for 16 h and then concentrated in vacuo. To the residue
including crude (2R*, 3R*)-3-(2-bromoethoxy)-1,4-bis(benzyloxy)butan-2
-ol (2-1-4) in EtOH (5 mL) was added a solution of KOH (12 mg, 0.21
mmol) in EtOH (5 mL) at room temperature. The reaction mixture was
stirred under reflux for 6 h and then cooled to room temperature. The
reaction mixture was filtered through a Celite pad. The Celite pad and the
round-bottomed flask were rinsed with EtOAc. The solvents were
evaporated in vacuo and then the residue was purified by preparative TLC
on silica gel (n-Hex/EtOAc = 4/1, as an eluent) to give (2R*,
3R*)-2,3-bis(benzyloxymethyl)-1,4-dioxane (2-1-3) (46.3 mg, 67%) as a
pale yellow oil.

'"H NMR (500 MHz, CDCl3): 8= 7.22-7.34 (m, 10H), 4.54 (d, J = 12.2 Hz,
2H), 4.42 (d, J = 12.2 Hz, 2H), 3.62-3.80 (m, 6H), 3.50-3.55 (m 2H),
3.41-3.47 (m, 2H). '*C NMR (126 MHz, CDCl3): 6 = 137.7, 128.2, 127.7,
127.5, 76.0, 73.4, 69.6, 66.7. IR (neat): 3064, 3029, 2997, 2859, 1496,
1454, 1367, 1326, 1253, 1204, 1096, 1028, 991, 948, 908, 849, 738, 698,

608 cm™!. HRMS (EI): calcd. for C20H2404 328.1675 [M"]; found 328.1672.

SRR KRR RN R
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(2R*,3R*)-2,3-Bis(hydroxymethyl)-1,4-diox /_\

ane (2-1-2) O :0

To 10% Pd/C (100 mg, 0.0940 mmol) was \

added a solution of (2R*,3R*)-2,3-bis(benzyl HO OH
oxymethyl)-1,4-dioxane (2-1-3) (1.55 g, 4.72 2-1 -2

mmol) in MeOH (30 mL) and 0.1 M HCI (4.7 mL, 0.47 mmol). The mixture
was stirred under Hy (1 atm) at room temperature for 4 h. The reaction
mixture was filtered through a Celite pad. The Celite pad and the
round-bottomed flask were rinsed with MeOH. The solvents were
evaporated in vacuo and then the residue was purified by chromatography
on silica gel (EtOAc, as an eluent) to give (2R*,3R*)-2,3-bis(hydroxylmet
hyl)-1,4-dioxane (2-1-2) (0.67 g, 96%) as a colorless oil.

'"H NMR (400 MHz, CDCl3): 8 = 3.51-3.90 (m, 10H), 3.15 (brs, 2H). *C
NMR (100 MHz, CDCl3): 6= 76.8, 66.6, 62.5. IR (neat): 3416, 2961, 2919,
2861, 1449, 1371, 1267, 1120, 1078, 1009, 968, 908, 844, 790, 734, 650

cm™'. HRMS (EI): calcd. for C¢H;,04 148.0736 [M+]; found 148.0737.

(2R*,3R*)-2,3-Bis(methanesulfonyloxy /'__\
methyl)-1,4-dioxane (2-1-9) O :0

To a solution of (2R*,3R*)-2,3-bis(hydr \
oxyllmethyl)-1,4-dioxane (2-1-2) (148 NSO 9123 OMs

mg, 1.00 mmol) and Et3N (399 mg, 3.94

mmol) in CH,Cl; (5 mL) was added MsCl (459 mg, 4.01 mmol) at 0 °C. The
reaction mixture was stirred at 0 °C for 5.5 h. Water (10 mL) was added to
quench the reaction. The mixture was extracted with CH,Cl, (10 mL x 3).

The combined organic layers were washed with water (30 mL) and brine

SR RER LR R
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(30 mL), dried over sodium sulfate, and filtered. The solvents were
evaporated in vacuo and then the residue was purified by chromatography
on silica gel (n-Hex/EtOAc = 2/1, as an eluent) to give
(2R*,3R*)-2,3-bis(methanesulfonyloxymethyl)-1,4-dioxane (2-1-9) (280
mg, 92%) as a white crystal.

Mp 103-104 °C. 'H NMR (400 MHz, CDCls): & = 4.33-4.39 (m, 4H),
3.71-3.91 (m, 6H), 3.08 (s, 6H). '>C NMR (100 MHz, CDCl3): & = 73.7,
68.2, 66.7, 37.6. IR (KBr): 3025, 3014, 2965, 2953, 2935, 2875, 1452,
1350, 1289, 1249, 1173, 1126, 1088, 1043, 985, 920, 849, 816, 754, 743,
640 cm’'. HRMS (EI): calcd. for CgH;603S, 304.0287 [M+]; found

304.0280.

(35*,45*%)- Tetrahydro-3,4-ethylenedioxythiophene /—\

(2-1-1) O O

To (2R*,3R*)-2,3-bis(methanesulfonyloxymethyl)-1, N
4-dioxane (2-1-9) (36 mg, 0.12 mmol) was added

DMF (3 mL) and sodium sulfide nonahydrate

(Na;S-9H,0) (87 mg, 0.36 mmol) at room 2-1-1
temperature. The reaction mixture was stirred at 50 °C for 17 h. H,O (10
mL) was added to quench the reaction. The reaction mixture was filtered
through a Celite pad. The Celite pad and the round-bottomed flask were
rinsed with EtOAc. The mixture was extracted with EtOAc (30 mL). The
organic layers were washed with brine (30 mL), dried over sodium
sulfate, and filtered. The solvents were evaporated in vacuo and then the

residue was purified by chromatography on silica gel (n-Hex/EtOAc = 2/1,

as an eluent) to give (3S5*,458*)-tetrahydro-3,4-ethylenedioxythiophene

S VNI VN A W R
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(2-1-1) (13.5 mg, 78%) as a colorless oil.

'"H NMR (400 MHz, CDCl3): 8 = 3.66-3.85 (m, 4H), 3.51-3.59 (m, 2H),
2.84-2.91 (m, 2H), 2.67-2.75 (m, 2H). 13C NMR (100 MHz, CDCl3): & =
79.8, 66.4, 27.7. IR (neat): 2956, 2914, 2855, 1456, 1357, 1277, 1251,
1118, 1088, 985, 907, 875, 730, 629 cm™!. HRMS (EI): calcd. for C¢H;9028S

146.0402 [M"]; found 146. 0403.

Scheme2-1-3 Dehydrogenation of Tetrahydrothiophene

Entryl (Tal-224)

To Darco-G-60 (20 mg, 50 wt%) was added a solution of
(3S*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in xylene (3 mL). The mixture was stirred under O, (1 atm) at
reflux for 17.5 h. The reaction mixture was filtered through a Celite pad.
The Celite pad and the round-bottomed flask were rinsed with EtOAc. The
solvents were evaporated in vacuo.

Entry2 (Tal-226)

To Darco-G-60 (20 mg, 50 wt%) was added a solution of
(38*%,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in cymene (3 mL). The mixture was stirred under O, (1 atm) at
reflux for 17.5 h. The reaction mixture was filtered through a Celite pad.
The Celite pad and the round-bottomed flask were rinsed with EtOAc. The
solvents were evaporated in vacuo.

Entry3 (Tal-227)

To Darco-G-60 (20 mg, 50 wt%) was added a solution of
(38*%,4S8*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27

mmol) in mesitylene (3 mL). The mixture was stirred under O, (1 atm) at
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reflux for 17.5 h. The reaction mixture was filtered through a Celite pad.
The Celite pad and the round-bottomed flask were rinsed with EtOAc. The
solvents were evaporated in vacuo.

Entry5 (Tal-247)

To Pd/C (30 mg) was added a solution of (35*,4S*)-tetrahydro-3,4-ethyl
enedioxythiophene (2-1-1) (40 mg, 0.27 mmol) in naphthalene (0.5 mL).
The mixture was stirred at reflux for 3 h. The reaction mixture was filtered
through a Celite pad. The Celite pad and the round-bottomed flask were
rinsed with EtOAc. The solvents were evaporated in vacuo and then the
residue was purified by chromatography on silica gel (n-Hex/EtOAc =
4/1).

Entry6 (Tal-249)

To 10% Ru/C (40 mg, 100 wt%) was added a solution of
(35*,4S*)-tetrahydro -3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in cymene (3 mL). The mixture was stirred at reflux for 22 h. The
reaction mixture was filtered through a Celite pad. The Celite pad and the
round-bottomed flask were rinsed with EtOAc. The solvents were
evaporated in vacuo.

Entry7 (Tal-262)

To 10% Ru/C (40 mg, 100 wt%) was added a solution of
(3S8*,48*)-tetrahydro -3,4-ethylenedioxythiopheéne (2-1-1) (40 mg, 0.27
mmol) in cymene (3 mL). The mixture was stirred at reflux for 3 day. The
reaction mixture was filtered through a Celite pad. The Celite pad and the
round-bottomed flask were rinsed with EtOAc. The solvents were

evaporated in vacuo.
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Table 2-1-4 Oxidation of Tetrahydrothiofene

Entryl (Tal-196)

To DDQ (124 mg, 0.55 mmol) was added a solution of
(38*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and pyridine (43.5 mg, 0.55 mmol) at room
temperature. The mixture was stirred at 100 °C for 3 h and then cooled to
room temperature. 10% Aqueous sodium hydrogen sulfite (10 mL) was
added to quench the reaction. The mixture was extracted with Et,O (10 mL
X 3). The combined organic layers were washed with sat. aqueous NaHCO;
(30 mL) and brine (30 mL), dried over sodium sulfate, and filtered. The
solvents were evaporated in vacuo and then the residue was purified by
chromatography on silica gel (n-Hex/EtOAc = 4/1, as an eluent) to give
EDOT (5.0 mg, 15% (24% conversion yield)) as a pale yellow oil and the
recovered (3S5*,4S%*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (23.0
mg, 58 %) as a yellow oil.

Entry2 (Tal-197)

To DDQ (124 mg, 0.55 mmol) was added a solution of
(38*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and 2,6-di-tert-butylpyridine (124 mg,
0.55 mmol) at room temperature. The mixture was stirred at reflux for 22 h
and then cooled to room temperature. 10% Aqueous sodium hydrogen
sulfite (10 mL) was added to quench the reaction. The mixture was
extracted with Et,O (10 mL x 3). The combined organic layers were
washed with sat. aqueous NaHCO3; (30 mL) and brine (30 mL), dried over
sodium sulfate, and filtered. The solvents were evaporated in vacuo and

then the residue was purified by chromatography on silica gel
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(n-Hex/EtOAc = 4/1, as an eluent) to give EDOT and PolyEDOT mixture
(13.4 mg, <34% (<62% conversion yield)) as a pale yellow oil and the
recovered (3S5*,4S*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (18.0
mg, 45 %) as a yellow oil.

Entry3 (Tal-200)

To DDQ (245 mg, 1.08 mmol) was added a solution of
(35*,4S5*%)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and pyridine (85.4 mg, 1.08 mmol),
2,6-di-tert-butylphenol (55.7 mg, 0.27 mmol) at room temperature. The
mixture was stirred at 100 °C for 20 h and then cooled to room temperature.
10% Aqueous sodium hydrogen sulfite (10 mL) was added to quench the
reaction. The mixture was extracted with Et,O (10 mL x 3). The combined
organic layers were washed with sat. aqueous NaHCO3; (30 mL) and brine
(30 mL), dried over sodium sulfate, and filtered. The solvents were
evaporated in vacuo and then the residue was purified by chromatography
on silica gel (n-Hex/EtOAc = 4/1, as an eluent) to give EDOT (2.3 mg, 6%
(8% conversion yield)) as a pale yellow oil and the recovered
(3S*,4S5*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (10.8 mg, 27 %)
as a yellow oil.

Entry4 (Tal-211)

To DDQ (245 mg, 1.08 mmol) was added a solution of
(358*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and pyridine (85.4 mg, 1.08 mmol) at room
temperature. The mixture was stirred under O, (1 atm) at reflux for 6 h and
then cooled to room temperature. 10% Aqueous sodium hydrogen sulfite

(10 mL) was added to quench the reaction. The mixture was extracted with
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Et,0 (10 mL x 3). The combined organic layers were washed with sat.
aqueous NaHCO3; (30 mL) and brine (30 mL), dried over sodium sulfate,
and filtered. The solvents were evaporated in vacuo and then the residue
was purified by chromatography on silica gel (n-Hex/EtOAc = 4/1, as an
eluent) to give (35*,4S*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1)
(8.6 mg, 22 %) as a yellow oil.

EntryS (Tal-206)

To DDQ (248 mg, 1.09 mmol) was added a solution of
(3S*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and pyridine (72.6 mg, 1.09 mmol) at room
temperature. The mixture was stirred under open air at reflux for 6 h and
then cooled to room temperature. 10% Aqueous sodium hydrogen sulfite
(10 mL) was added to quench the reaction. The mixture was extracted with
Et,0 (10 mL x 3). The combined organic layers were washed with sat.
aqueous NaHCO; (30 mL) and brine (30 mL), dried over sodium sulfate,
and filtered. The solvents were evaporated in vacuo and then the residue
was purified by chromatography on silica gel (n-Hex/EtOAc = 4/1, as an
eluent) to give EDOT (4.5 mg, 12% (24% conversion yield)) as a pale
yellow oil and the recovered (35*,4S*)-tetrahydro-3,4-ethylenedioxythio

phene (2-1-1) (20.2 mg, 50 %) as a yellow oil.

Entry6 (Tal-218)

To DDQ (255 mg, 1.12 mmol) was added a solution of
(38*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in chlorobenzene (3 mL) and pyridine (89 mg, 1.12 mmol) at room
temperature. The mixture was stirred under open air at reflux for 22 h and

then cooled to room temperature. 10% Aqueous sodium hydrogen sulfite
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(10 mL) was added to quench the reaction. The mixture was extracted with
Et,0 (10 mL x 3). The combined organic layers were washed with sat.
aqueous NaHCO3; (30 mL) and brine (30 mL), dried over sodium sulfate,
and filtered. The solvents were evaporated in vacuo and then the residue
was purified by chromatography on silica gel (n-Hex/EtOAc = 4/1, as an
eluent).

Entry7 (Tal-225)

To DDQ (124 mg, 0.54 mmol) was added to a mixture of
(38*,45*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol), chlorobenzene (5 mL) and pyridine (43.0 mg, 0.54 mmol) under
open air at reflux for 6 h. Then cooled to room temperature. 10% Aqueous
sodium hydrogen sulfite (10 mL) was added to quench the reaction. The
mixture was extracted with Et;O (10 mL x 3). The combined organic layers
were washed with sat. aqueous NaHCO3; (30 mL) and brine (30 mL), dried
over sodium sulfate, and filtered. The solvents were evaporated in vacuo.
Entry8 (Tal-228)

To DDQ (124 mg, 0.54 mmol) was added a solution of
(35*,4S8*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (40 mg, 0.27
mmol) in o-dichlorobenzene (3 mL) at room temperature. The mixture was
stirred at reflux for 15 h and then cooled to room temperature. 10%
Aqueous sodium hydrogen sulfite (10 mL) was added to quench the
reaction. The mixture was extracted with Et;O0 (10 mL x 3). The combined
organic layers were washed with sat. aqueous NaHCO3; (30 mL) and brine
(30 mL), dried over sodium sulfate, and filtered. The solvents were
evaporated in vacuo and then the residue was purified by chromatography

on silica gel (n-Hex/EtOAc = 4/1, as an eluent) to give EDOT (10.0 mg,
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26% (32% conversion yield)) as a pale yellow oil and the recovered
(38*,4S8*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-1) (8.0 mg, 20 %)

as a yellow oil.

EDOT | / \

'H NMR (400 MHz, CDCls): 8= 6.32 (s, 2H), 4.19 (s, 4H). O O
3¢ NMR (100 MHz, CDCls): & = 141.6, 99.5, 64.5. IR [\
(neat): 3111, 2983, 2924, 2872, 1484, 1446, 1421, 1367, S
1272, 1247, 1186, 1136, 1057, 1022, 934, 891, 860, 833, EDOT

765 cm™'.

Scheme 2-1-5 Synthesis of cis-Tetrahydrothiophene
(E)-But-2-ene-1,4-diol (2-1-12)% /\/\/OH
To a solution of LiAlH4 (0.59 g, 15.5 mmol) HO

in THF (50 mL) was added a solution of 2-1-12
but-2-yne-1,4-diol (2-1-11) (1.02 g, 11.9 mmol) in THF (50 mL) at 0 °C.
The reaction mixture was stirred under reflux for 2 h and cooled to 0 °C. 3
M NaOH was added slowly to the reaction mixture until no gas evolution
was observed. The reaction mixture was then adjusted to a pH of 8; silica
gel was added, and the solvent was removed in vacuo. The free-flowing
product/silica gel mixture was loaded on the top of a prepacked silica gel
column and flashed (n-Hex/EtOAc = 1/1, as an eluent) to give
(E)-but-2-ene-1,4-diol (2-1-12) (0.83 g, 79%) as a colorless oil.

'"H NMR (400 MHz, CDCl3): 8 = 5.89-5.91 (m, 2H), 4.17-4.19 (m, 4H),
1.63 (brs, 2H). 3¢ NMR (100 MHz, CDCl3): 6 = 130.5, 62.9. IR (neat):
3338, 2924, 2870, 1709, 1658, 1451, 1420, 1370, 1279, 1222, 1085, 991,
889, 769, 663 cm™'. HRMS (EI): calcd. for C4HgO, 88.0524 [M*]; found

88.0525.
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(E)-1,4-Dibenzyloxybut-2-ene (2-1-12) /\/\/OBH
BnO

Sodium hydride (2.01 g as a 60%

dispersion in mineral oil, 50.2 mmol) 2-1-13

was placed in a round-bottomed flask and the mineral oil was removed by
washing with hexane (30 mL, 20 mL and 30 mL). A solution of
(E)-2-butene-1,4-diol (2-1-12) (1.84 g, 20.9 mmol) in THF (30 mL) was
added to the flask at 0 °C. The mixture was stirred under reflux for 3.5 h.
Benzyl bromide (8.59 g, 50.2 mmol) was added to the mixture. The
reaction mixture was stirred under reflux for 3.5 h and then cooled to room
temperature. Water (100 mL) was added to quench the reaction. The phases
were separated and the aqueous phase was extracted with Et,O (100 mL x
2). The combined organic extracts were washed with sat. aqueous NH4ClI
(100 mL), water (100 mL), and brine (100 mL), dried over sodium sulfate,
and filtered. The solvents were evaporated in vacuo and then the residue
was purified by chromatography on silica gel (n-Hex/EtOAc = 8/1, as an
eluent) to give (E)-1,4-dibenzyloxybut-2-ene (2-1-13) (5.09 g, 91%) as a
colorless oil.

'"H NMR (400 MHz, CDCl;3): 6 = 7.25-7.36 (m, 10H), 5.78-5.80 (m, 2H),
4.49 (s, 4H), 4.06 (dd, J = 0.9, 2.8 Hz, 4H). '*C NMR (100 MHz, CDCl3): §
= 138.2, 129.5, 128.4, 127.7, 127.6, 72.2, 70.1. IR (neat): 3087, 3063,
3029, 2923, 2852, 1496, 1454, 1387, 1362, 1310, 1250, 1204, 1109, 1072,
1028, 970, 736, 697, 607 cm™'. HRMS (EI): calcd. for C1gH00, 268.1463

[M™]; found 268.1474.
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m-CPBA (4.87 g as a 77% wt% solid, 21.7 Q

mmol) in CH,Cl; (50 ml) was added to a -

solution of (E)-1,4-dibenzyloxybut-2-ene Bno OBn
(2-1-13) (5.05 g, 18.8 mmol) in CH,Cl, (50 2-1-14

mL) at 0 °C. The reaction mixture was

warmed to room temperature, stirred at room temperature for 15 h, and
then cooled to 0 °C. The reaction mixture was filtered through a Celite pad
to remove the precipitated m-chlorobenzoic acid and washed with sat.
aqueous NaHCO3; (100 mL), sat. aqueous Na;S,03 (100 mL), and brine
(100 mL), dried over sodium sulfate, and filtered. The solvents were
evaporated in vacuo and then the residue was purified by chromatography
on silica gel (n-Hex/EtOAc = 4/1, as an eluent) to give
(2R*,3R*)-2,3-bis((benzyloxy)methyl)oxirane (2-1-14) (4.94 g, 92%) as a
colorless oil.

'"H NMR (400 MHz, CDCl3): 8§ =17.25-7.39 (m, 10H), 4.61 (d, J = 11.9 Hz,
2H), 4.55 (d, J=11.9 Hz, 2H), 3.76 (dd, J = 2.8, 11.5 Hz, 2H), 3.51 (dd, J
= 5.5, 11.5 Hz, 2H), 3.11-3.14 (m, 2H). '*C NMR (100 MHz, CDCl3): & =
137.8, 128.4, 128.2, 127.7, 73.3, 69.8, 54.4. IR (neat): 3087, 3063, 3030,
2998, 2858, 1496, 1454, 1366, 1315, 1241, 1207, 1107, 1028, 937, 906,

874, 737, 698, 608 cm™'. C gH2003 284.1412 [M*]; found 284.1405.
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(2R*,38*)-2,3-Bis(benzyloxymethyl)-1,4-dioxane (2-1-16)
BF3;-OEt; (0.02 mL, 1 M in CH,;Cl,, 0.02 / \

O O

mmol) was added to a mixture of

(2R*,3R*)-2,3-bis((benzyloxy)methyl)oxir

BnO OBn

2-bromoethanol (7) (30 mg, 0.23 mmol) at 2'1'16

ane (2-1-14) (60 mg, 0.21 mmol) and

room temperature. The reaction mixture was stirred at room temperature
for 10 h and then concentrated in vacuo. To the residue including crude
(2R*,38*)-3-(2-bromoethoxy)-1,4-bis(benzyloxy)butan-2-0l (2-1-15) in
EtOH (5 mL) was added a solution of KOH (60 mg, 1.1 mmol) in EtOH (5
mL) at room temperature. The reaction mixture was stirred under reflux
for 12 h and then cooled to room temperature. The reaction mixture was
filtered through a Celite pad. The Celite pad and the round-bottomed flask
were rinsed with EtOAc. The solvents were evaporated in vacuo and then
the residue was purified by preparative TLC on silica gel (r-Hex/EtOAc =
4/1, as an eluent) to give (2R*,358*)-2,3-bis(benzyloxymethyl)-1,4-dioxan
e (2-1-17) (33.8 mg, 49%) as a pale yellow oil.

'"H NMR (400 MHz, CDCl3): 6= 7.24-7.35 (m, 10H), 4.54 (d, J = 12.4 Hz,
2H), 4.50 (d, J = 12.4 Hz, 2H), 3.91-4.00 (m, 2H), 3.76-3.82 (m, 4H),
3.61-3.67 (m, 2H), 3.46-3.50 (m, 2H). '*C NMR (100 MHz, CDCl;): & =
137.8, 128.4, 127,7, 127.7, 74.0, 73.3, 67.2, 63.7. IR (neat): 3088, 3063,
3029, 2952, 2910, 2863, 1496, 1453, 1367, 1272, 1207, 1103, 1028, 909,
890, 737, 698, 610 cm™'. HRMS (EI): calcd. for Cy9H,404 328.1675 [M™];

found 328.1691.
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(2R*,38%)-2,3-Bis(hydroxymethyl)-1,4-dioxane (2-1-17)

To 10% Pd/C (194 mg, 0.182 mmol) was /_\

added a solution of O O
(2R*,358*)-2,3-bis(benzyloxymethyl)-1,4-d

ioxane (2-1-16) (2.99 g, 9.10 mmol) in HO OH
MeOH (30 mL) and 0.1 M HCI1 (0.9 mL, 0.9 2"1 "17

mmol). The mixture was stirred under H, (1 atm) at room temperature for
24 h. The reaction mixture was filtered through a Celite pad. The Celite
pad and the round-bottomed flask were rinsed with MeOH. The solvents
were evaporated in vacuo and then the residue was purified by
chromatography on silica gel (EtOAc, as an eluent) to give
(2R*,358*)-2,3-bis(hydroxymethyl)-1,4-dioxane (2-1-17) (1.35 g, quant) as
a colorless oil.

'H NMR (400 MHz, CDCl;3): & = 3.63-3.88 (m, 10H), 2.43 (brs, 2H). '*C
NMR (100 MHz, CDCl3): 8= 75.2, 63.7, 59.9. IR (neat): 3394, 2931, 2873,
1452, 1416, 1358, 1281, 1231, 1106, 1048, 1001, 953, 890, 862, 831, 795,
724, 675 cm’'. HRMS (EI): caled. for C¢H,;,04 148.0736 [M']; found

148.0737.

(2R*,35%)-2,3-Bis(methanesulfonyloxymethyl)-1,4-dioxane (2-1-18)

To a solution of (2R*,358*)-2,3-bis(hydr

oxylmethyl)-1,4-dioxane (2-1-17) (1.35¢g, 0 0
9.11 mmol) and Et3N (3.70 g, 36.6 mmol)
in CH,Cl, (30 mL) was added MsCl (4.20 MsO OMs

g, 36.7 mmol) at 0 °C. The reaction

mixture was warmed up to room temperature and then stirred at room
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temperature for 27 h. Water (100 mL) was added to quench the reaction.
The mixture was extracted with CH,Cl; (50 mL x 3). The combined organic
layers were washed with water (100 mL) and brine (100 mL), dried over
sodium sulfate, and filtered. The solvents were evaporated in vacuo and
then the residue was purified by chromatography on silica gel
(n-Hex/EtOAc = 2/1, as an eluent) to give
(2R*,38*)-2,3-bis(methanesulfonyloxymethyl)-1,4-dioxane (2-1-18) (2.08
g, 75%) as a white crystal.

Mp 109-112 °C. '"H NMR (400 MHz, CDCl3): 8= 4.45 (dd, J=7.3, 11.0 Hz,
2H), 4.29 (dd, J=4.6, 11.0 Hz, 2H), 4.07-4.13 (m, 2H), 3.86-3.92 (m, 2H),
3.68-3.74 (m, 2H), 3.08 (s, 6H). '*C NMR (126 MHz, CDCl3): & = 72.2,
65.4, 63.6, 37.8. IR (KBr): 3029, 2999, 2964, 2939, 2923, 2891, 2868,
1481, 1453, 1419, 1355, 1298, 1288, 1261, 1166, 1147, 1131, 1111, 1098,
1068, 1009, 987, 969, 912, 893, 874, 833, 811, 799, 766, 725 cm™'. HRMS

(EI): calcd. for CgH16035S, 304.0287 [M*]; found 304.0287.

(38*%,4R*)- Tetrahydro-3,4-ethylenedioxythiophene (2-1-10)

To (2R*,38%)-2,3-bis(methanesulfonyloxymethyl)-1,4- /—\
dioxane (2-1-18) (2.08 g, 6.83 mmol) was added EtOH (@)
(40 mL) and sodium sulfide nonahydrate (Na,S-9H,0)

(4.13 g, 17.1 mmol) at room temperature. The reaction

S
2-1-10

mixture was stirred under reflux for 12 h and then
cooled to room temperature. The reaction mixture was
filtered through a Celite pad. The Celite pad and the round-bottomed flask
were rinsed with EtOAc. The mixture was extracted with EtOAc (50 mL).

The solvents were evaporated in vacuo and then the residue was purified

-
¢
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by chromatography on silica gel (n-Hex/EtOAc = 2/1, as an eluent) to give
(3S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (0.46 g, 46%)
as a yellow oil.

'"H NMR (400 MHz, CDCl3): & = 4.16-4.20 (m, 2H), 3.82-3.88 (m 2H),
3.55-3.62 (m, 2H), 3.04-3.08 (m, 2H), 2.84-2.88 (m, 2H). '*C NMR (100
MHz, CDCl3): 6 = 77.4, 62.8, 29.2. IR (neat): 2944, 2865, 1441, 1347,
1291, 1274, 1252, 1215, 1181, 1105, 1087, 1058, 1033, 1006, 925, 904,
870, 819, 754, 675, 629 cm™'. HRMS (EI): calcd. for C4H 00,8 146.0402

[M™]; found 146. 0402.

Table 2-1-6 Oxidation of cis — Tetrahydrothiofene

Entryl (Tal-261)

To Pd/C (287 mg) was added a solution of (35*,4R*)-tetrahydro-3,4-ethyl
enedioxythiophene (2-1-10) (40 mg, 0.27 mmol) in cymene (5 mL). The
mixture was stirred at reflux for 4 days. The reaction mixture was filtered
through a Celite pad. The Celite pad and the round-bottomed flask were
rinsed with EtOAc. The solvents were evaporated in vacuo and then the
residue was purified by chromatography on silica gel (n-Hex/EtOAc = 4/1)
to give EDOT (2.5 mg, 7% (15% conversion yield)) as a pale yellow oil
and the recoverd (3S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene
(2-1-10) (18.4 mg, 46%) as a yellow oil.

Entry2 (Tal-262)

To Ru/C (81.6 mg) was added a solution of (35*,4R*)-tetrahydro-3,4-ethyl
enedioxythiophene (2-1-10) (40 mg, 0.27 mmol) in cymene (5 mL). The
mixture was stirred at reflux for 4 days. The reaction mixture was filtered

through a Celite pad. The Celite pad and the round-bottomed flask were
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rinsed with EtOAc. The solvents were evaporated in vacuo.

Entry3 (Tal-259)

To DDQ (123 mg, 0.54 mmol) was added a solution of
(3S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (40.0 mg, 0.27
mmol) in dichlorobenzene (3 mL) at room temperature. The mixture was
stirred under reflux for 15 h and then cooled to room temperature. 10%
Aqueous sodium hydrogen sulfite (10 mL) was added to quench the
reaction. The mixture was extracted with EtOAc (10 mL x 3). The
combined organic layers were washed with sat. aqueous NaHCO3; (30 mL)
and brine (30 mL), dried over sodium sulfate, and filtered. The solvents
were evaporated in vacuo and then the residue was purified by
chromatography on silica gel (n-Hex/EtOAc = 9/1, as an eluent) to give
EDOT (10.8 mg, 28% (32% conversion yield)) as a pale yellow oil and the
recovered (35S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (4.8
mg, 12 %) as a yellow oil.

Entry4 (Tal-263)

To DDQ (123 mg, 0.54 mmol) was added a solution of
(3S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (40.0 mg, 0.27
mmol) in chlorobenzene (5 mL) at room temperature. The mixture was
stirred under reflux for 9 h and then cooled to room temperature. 10%
Aqueous sodium hydrogen sulfite (10 mL) was added to quench the
reaction. The mixture was extracted with EtOAc (10 mL x 3). The
combined organic layers were washed with sat. aqueous NaHCO3; (30 mL)
and brine (30 mL), dried over sodium sulfate, and filtered. The solvents
were evaporated in vacuo and then the residue was purified by

chromatography on silica gel (n-Hex/EtOAc = 9/1, as an eluent) to give
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EDOT (15.3 mg, 40% (53% conversion yield)) as a pale yellow oil and the
recovered (35S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (9.1
mg, 23 %) as a yellow oil.

Entry5 (Tal-265)

To DDQ (140 mg, 0.62 mmol) was added a solution of
(3S8*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (40.0 mg, 0.27
mmol) in chlorobenzene (5 mL) at room temperature. The mixture was
stirred under reflux for 3 h and then cooled to room temperature. 10%
Aqueous sodium hydrogen sulfite (10 mL) was added to quench the
reaction. The mixture was extracted with EtOAc¢ (10 mL x 3). The
combined organic layers were washed with sat. aqueous NaHCO3; (30 mL)
and brine (30 mL), dried over sodium sulfate, and filtered. The solvents
were evaporated in vacuo and then the residue was purified by
chromatography on silica gel (n-Hex/EtOAc = 9/1, as an eluent) to give
EDOT (13.7 mg, 37% (39% conversion yield)) as a pale yellow oil and the
recovered (3S5S*,4R*)-tetrahydro-3,4-ethylenedioxythiophene (2-1-10) (2.0

mg, 5 %) as a yellow oil.
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B (Z2)-2-TT v 1,4-VF—VEHEHELTHWS A K

Scheme 2-2-2 Synthesis of Diene Synton

2,3-dimethoxy-2,3-dimethyl-1,4-dioxane (2-2-5) (TM-273)
FALURBET 300 mL —AF 2B 75 /. \

AalxzF L r 77U a—n 2-2-4 (7.88 g, 0 o

127 mmol)% X % /J — VEH (63 mL)Z A MeOHOMe

WTmxzx., 2,3-7 YA v 2-2-1(10.0 g,

127 mmoE M % . A FXB,FU 2 F 1 2-2-5

2-2-3 (30.5mL , 279 mmol)Z M % . > 7 7 — R JL& B (CSA) (2.93 g,

126 mmoD)Z Mz, MBEBEBHRT., 24BFBBRLEL, PV FALT IV

(1.9mL) ZMARKEZ2EILEL, P=Fraa—F AL THHLE, FHEE

EAREAK, AfMRBAFEST NI DLAKEBE®R., Af0EALFT Y U AKE

BTW®HEL, BT M) VA ZzHVWTERSYE, SRSAB2TV. 5

WrEoa—FY) —xNKL—FZ—TEMHBL,. HEBRYZEZH -, Bohlk

HERWE L S L7~ NI 77 4 —(~FH Yy . EBF L =1

1 YTH R L 2,3-dimethoxy-2,3-dimethyl-1,4-dioxane (2-2-5) % 19.4 g,

&R 75%TH -,

IR NIRRT

'"H-NMR (400 MHz, CDCIl3) & : 1.27 (s, 6H), 3.29 (s, 6H), 3.40 (d, J = 4 Hz,

2H), 3.93(d, J = 4 Hz, 2H).

I3C-NMR(100 MHz CDCl;3) & : 17.9, 48.2, 59.0, 98.6.

IR(neat) 2953, 2840, 1455, 1374, 1272, 1198, 1140, 1038, 940, 869 cm™'.

EX PE PE I AR
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Table 2-2-6 Synthesis of EDOT - 1

Method A (Entries 1-3.6)

30mL —AJF AR 7 5 2 22 Sg(1.28g, 5 mmol), HwIMA . &L~
MS4AZ Mz, BEEZ®BRT S, 7TLHIAVEBHBRLEDLIZER TA L b
PrsumuxXr¥rG3ml) CEML K 2,3-dimethoxy-2,3-dimethyl-1,4-
dioxane (2-2-5) (176mg, Il mmol)Z MM %2, MBABHRT. B L., ER
FTCHALEZOLbIIHEB-F LV THHEHLEI S FNEBEZITW, A %
H—Z Y —xRRL—F—TEHBL, HERDE2EBL, Bohi-H4E
BMaE T hrsu~w NTTT7 4 —(~FH Yy BFBBE-F N =4:1)T
BRL -,

Method B (Entries 4.5)

30 mL Z A F 2B 7 5 X 22 Sg(1.28g, 5 mmol), #EE L 7= MS4A % Jn
Z. BWEE®BRT DI, TLVIVEBRLEZOBLIZERTANL FY 7 2a X
¥ 3 ml) I B fE L 7= 2,3-dimethoxy-2,3-dimethyl-1,4-dioxane
(2-2-5) (176mg, 1 mmol), WwMA Mz, MBEAREWRT. 8L, R
FCTHALEObLDIZIERBF AL THHLES S PEEZITWVW., 2K %
B—F Y —xANAFL—F—TRMBEL., HERDEZHEL, Bonhl4E
B¥E N T L~ N T T T 4—(~FH L BFBB-F NV =4:1)T
R L,

Entryl (Tal-302)

wWmH v 77y —RANVEK EE(CSA) (23.3 mg, 0.1 mmol)
IX®E 3% (6.4 mg)

Entry2 (Tal-307)

wmE = YUnmF A F KIO (1.0 g)

Sl i N N 3 A W 1
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Entry3 (Tal-309)

wWm# 78— U X K 15Dry (100 mg)
g -

Entry4 (Tal-311)

wmmF BELEE (5 drops)

Entry5 (Tal-314)

wAN#F DBU (15.2 mg, 0.1 mmol)
N %® 10% (13.6 mg)

Entrv6é (Tal-318)

W&l Pd/C (212 mg)
M*E 7% (10.6 mg)
Table 2-2-7 Synthesis of EDOT - 2

30mL = A F AE 7 5 23T Sg(1.28g, 5 mmol), WMA %2z . W
EEBI S, THVIVEBEBBRLEOBIZERTAAL Y 7 X0 €U
(3 ml) {Z ¥ f8 L /= 2,3-dimethoxy-2,3-dimethyl-1,4-dioxane (2-2-5)
(176mg, 1 mmol)Z M %, MBABWR T, BB LEL, ERETTHALZOD
LIEEBF AL THEHLEI S PEBEZITW, ABEZa—4F J —x N
RL—4—CRMEL. HERDER/RL, BONELHERME D T L7
n~w N7 7 4 —(~"FH v BFB=TF NV =4:1)THEHRL =,

Entryl (Tal-318)

WAl Pd/C (212 mg)
¥ #® 7% (10.6 mg)

Entry2 (Tal-321)

&l PdCl, (88.5 mg, 0.5 mmol)

X2 10% (14.8 mg)

S NI N N R R




Entry3 (Tal-332)

WA PA(OAc), (112.0 mg, 0.5 mmol)
IFE 2% (3.1 mg)

Entry4 (Tal-333)

# & Pd black (53.2 mg, 0.5 mmol)
IE 13% (19.1 mg)

EntryS (Tal-344)

# & Pd black (106.4 mg, 1.0 mmol)
I 15% (21.8 mg)

Entryv6 (Tal-342)

WA CuCl (99.0 mg, 1.0 mmol)
N ® 5% (6.6 mg)

Entry7 (Tal-343)

I #F FeCl2 (126.8 mg)
IV 2R trace

Entry8 (HiM-7)

W% Cul (190.5 mg)
IX 2 none

Entry9 (HiM-8)

M AF Cul (190.5 mg)
I # trace

Entry10 (HiM-9)

WA Cul (190.5 mg)

IFE 7% (10.6 mg)

S [ NV

T B R
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Table 2-2-8 Synthesis of EDOT - 3 (microwave irradation)
uW B N 14 7 A (2.0-5.0 mL) iIZ Sg (640 mg, 2.5 mmol) .

2,3-dimethoxy-2,3-dimethyl-1,4-dioxane (2-2-5) (88 mg, 0.5 mmol). k /v
Tr25mLEZMA, ERABEETEHALELOLIIUTOLIICREL &
W BREEBCHTEZ, RIEKRTE, B FATHELE S /4 ME
BETW, SHE—F ) —x2 ARV —-—F—TEML., HEBD 25
o BONWTEHAERME N 770~ NI T T 4 —(~FH v @ BER
TF N =8:1)THEHL &,

% /£ fH : Temperature: 220 °C, Absorption level: Low, Vial type: 2.0-5.0
ml, Pre-stirring: 30 sec, Initial power: 0, Dynamic deflector

optimization: Off

Entryl (Tal-470)

EDOT 7% (NMR yield), 2-2-6 23% (20.2 mg), 2-2-5 42% (NMR yield)

Entry2 (Tal-471)

EDOT 9% (NMR yield), 2-2-6 5% (4.0 mg), 2-2-5 10% (NMR vyield)

Entry3 (Tal-472)

EDOT 19% (NMR yield), 2-2-6 3% (2.5 mg), 2-2-5 11% (NMR yield)

Table 2-2-9 Synthesis of EDOT - 4(microwave irradation)

uW BN A4 7 v (2.0-5.0 mL)IZ Sg (640 mg, 2.5 mmol),2,3-dimethoxy-2,3-
dimethyl-1,4-dioxane (2-2-5) (88 mg, 0.5 mmol)., kb= ¥ 2.5mL. %M
Hlaezmzx, SARECERALEZOBIZUTOLIIREEL uW B &%
BT, RIERTH, BEB-F AL THEHLES 1 FEB 2TV,
ABE —F Y —xANRL—F—TCTRML, HERYERFZ, Bbh

B VN PNE N R
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FTHAERWEIY T LA~ N T T T 4 —(~NFH Y EFBF L =
8:1)THBML I,

F EME : Temperature: 180 °C, Absorption level: Low, Vial type: 2.0-5.0
ml, Pre-stirring: 30 sec, Initial power: 0, Dynamic deflector

optimization: Off

Entryvl (Tal-473)

EDOT 0% (NMR vyield), 2-2-6 28% (24.9 mg), 2-2-5 72% (NMR yield)

Entry2 (Tal-475)

EDOT 0% (NMR yield), 2-2-6 0% (0 mg), 2-2-5 0% (NMR yield)

Entrv3 (Tal-476)

EDOT 0% (NMR yield), 2-2-6 0% (0 mg), 2-2-5 0% (NMR yield)

Entrv4 (Tal-477)

EDOT 0% (NMR yield), 2-2-6 0% (0 mg), 2-2-5 0% (NMR yield)

SRR RS L o gE R




174
Bw=E Artocarpim ® G #

% = #i Artocarpin ® & R #F %8

Scheme 3-3-2 Fridel-Crafts Acylation

2-Isovalerphloroglucinol (3-3-7) (TaI-455)4)

O OH
200ml — OB F A7 5 RAam |z RITA4XNy 7 1Z
T AICI3 (8.0 g, 60 mmol) il 2, 7 A 2 EH#T
5.0 CILBHLEDD I =R H# % (20 mL). HO OH
3-3-7

=t RyErA0mL), 4 VY EERB 725 A4 F

(2.44 mL, 20 mmol), 7 m a2 Z )L ¥ /) — )/ (2.52 g, 20 mmol) % /1 2 iR
FCHRABIELRL 24 FHEEBT D, 2N Y2 UVBKBRZ N X
K4 @ElklLZobizc, YoFlrz—FT I CHHBLE, FHEE%.
fafnE > VY D LAKBRTHERL, KRBT NI VLA ZHVWTERI
¥, MEABZ2ITV, A2z —F ) —xA"FL—F—TEMHEL. A
EEWESLE. BORNTRAERME DY T LI~ VT T T 4 —(~FH
v o BFB T F N =1:1)CTH B L 2-Isovalerphloroglucinol (3-3-7) %
3.1 g, WE 74%TH =,

'"H NMR (400 MHz, CDCl3): = 5.87 (s, 2H), 2.94 (d, J = 6.9 Hz, 2H), 2.24
(m, 1H), 0.97 (d, J = 6.4 Hz, 6H)

I3C-NMR(100 MHz CDCIl3-(CD3),CO) & : 22.7, 25.3, 52.5, 95.4, 104.9,
163.4, 164.0, 205.9, 208.7

IR(neat) 3302, 2960, 1603, 1466, 1296, 1204, 1161, 1077, 821 cm™".
R kEABHKES (m.p. 135~1367C)

SR VN N o I W S /0 A &
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Table 3-3-3 Protection of o-Hydroxcide
1,3-dihydoroxy-2-isovaler-5S-(methoxymethoxy)benzene (3-3-8)

Entryl (Tal-406)

TNAHIUVRWF. 30mL ZAF X7 T X O OH
afpzyrsuee XX 3 mLDICEMREL - )\/Uj©\
2-Isovalerphloroglucinol (3-3-7) (210.2 mg, HO O/\O/

1.0 mmol), ¥4 Y Fuvu¥Ar=zF LT I v 3-3-8

(88.6 mg, 1.1 mmol), 7 vz a X F )L X F)Lx—7F /)L(142.1 mg, 1.1 mmol)
EFMAZ 20 EBL T2 . ZEKRKEMAKGZELELEODICEHER T F
NIZTHHLE, A8ELY. RE K, fafmElFr vV U0 AKBHETH®
FL.WMBRTPMNIVAZHVWTERSE, fRS5B2TV. A&
— XY —Z AR L —F—TEML., HERDEHEL. BOonHEK
ME T Ar7ua~ b T T T 4 —(~FHY BEBBTF L =4:1)TH
# L 1,3-dihydoroxy-2-isovaler-5-(methoxymethoxy)benzene (3-3-8) %
79.2 mg, IR 21%TH 7=,

'"H NMR (400 MHz, CDCl3): 8§ = 6.08 (s, 2H), 5.15 (s, 2H), 3.46 (s, 3H),
2.96 (d, J = 6.9 Hz, 2H), 2.26 (m, 1H), 0.97 (d, J = 6.4 Hz, 6H)
3C-NMR(100 MHz CDCl3) & : 22.8, 25.3, 52.8, 56.4, 93.9, 96.1, 105.7,
163.0, 163.2, 206.2

IR(neat) 3302, 2958, 2871, 1630, 1587, 1218, 1148, 940, 826 m™".

R - R AR

SRR RER LR
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Entrv2 (Tal-480)

TR/ MFSOmL _ AT A7 7 RAaficysmua A X 2 (5ml)
¥ 2 L 7= 2-Isovalerphloroglucinol (3-3-7) (105.0 mg, 0.5 mmol), ¥
A4 7L F )T I (88.6 mg, 1.1 mmol), 7 v X F )b X F )
T — 5L (142.1 mg, .1 mmo)Z M x SEEEHERET I, REAkZMIK
WEEELEObBICEERB o FAC CHBLE, FBEL. Z¥ K.
T P ) U AKBHERTESL BB M) U AEZH W TRESIE,
BRABEITWV, APEEEr—F V- AR —F— CTRML. HEWK
Y & BT,

TAITUEHET,. SO0mL —AF A7 I RalhELEORERD.
Iwt/vol% I U HR/AFZ /J —VEBRZMAZ, 2R T I7THMESRT S, &
MFAHRBT P IV LAKBREZMARICZELELEODLICEKER F U
CHHLE, AREL. REK, BANELT M) U AKBR TS
L. WS MIDVAZHWTERIYE, R2ABE2TV., P 2 —
FY—x2 ARV —-—FZ—TRBEL, HEAEDZEL, RO LHERDY
AT hrsu~b ST 7 40—(~FHy BEBTFNL =4:1)CHHR
L 1,3-dihydoroxy-2-isovaler-5-(methoxymethoxy)benzene (3-3-8)% 49.3
mg, I 39%TH =,
Table 3-3-4 Metylation of 3-3-8
1,3-dimethoxy-2-isovaler-5-(methoxymethoxy)benzene (3-3-14)
Entryl (Tal-492)

TAECKW T, 30 mL Z_AF AT TR

o Mo

= H1 |2 (1,3-dihydoroxy-2-isovaler-5-(methox
ymethoxy)benzene (3-3-8) (68.8 mg, 0.27 )\)ﬁ@\
mmol), R 7 U v A (111.9 mg, 0.81 mmol), ~o 0o~

DA FAFEE(102.3 mg, 0.81 mmol)% A % 3-3-14

SR RFER LEUEEF
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MBER T, 3.5 FEHEBT?, EREFTCHA LRI, BFRR - F L
THHEHLEIA PEBEZITVW, PREEZEK,. AMRBERKFT LI U
LAKBER, fafnBFr PV v A KBEBRTHREL, BT M) v AEH
WCTHRSE, R AB2To%k, PBER —F U - AR —F —
TEmML., BERD 2B, BoNHERYE N T L7 u~w NI T
T4 —(~FHr BFiBzFNL =4:1)THKB L. 1,3-dimethoxy-2-
isovaler-5-(methoxymethoxy)benzene (3-3-14)% 61.3 mg, XX 80% T
Pl

'H NMR (400 MHz, CDCls): 8 = 6.25 (s, 2H), 5.17 (s, 2H), 3.76 (s, 6H),
3.49 (s, 3H), 2.61 (d, J = 6.9 Hz, 2H), 2.21 (m, 1H), 0.95 (d, J = 6.9 Hz,
6H)

I3C.NMR(100 MHz CDCl3) & : 22.7, 24.6, 54.0, 55.8, 56.1, 92.7, 94.5,
157.9, 159.7, 204.4

IR(neat) 3262, 2962, 2870, 1625, 1600, 1152, 1024 cm™’.

R BEES (m.p. 64~66C)

Table 3-3-6 Synthesis of 3-3-3
1-(2,6-dimethoxy-4-(methoxymethoxy)phenyl)-3-methylbutan-1-ol

(3-3-15) (Tal-492)

30 mL — O F A 75 2ah iz kFJBEAAAT NV HO \O
S=2vU ALY FUA(1.2g, 32mmol)E F 7 /k)t@\
ANy JHTRHREL, KIEAFH% 0CIZ

wAH L 7%, 1,3-dimethoxy-2-isovaler-5-

3-3-15
(methoxymethoxy)benzene (3-3-14) (4.51 g,
16 mmol)% THF(200 mL)ICEMIE, 3 BRI THTL., 5 oMK
L, vy vz LEABRERQOMLZMAREEELELEZDO BT,

SEKY KRR LB R
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BBz F L CHHL, fafnEb T NV U AKBERCBE®R L., BT b
Vo AEzRAVWTCHBEIY, 58T, AlkEr —F Y —x A
RL—F—CRMEL. HERDERL, BONTHERYWEZ I 7 L7
0w NS5 T 4—(~NFY L BB FIL =2 1 )YTHERL,
1-(2,6-dimethoxy-4-(methoxymethoxy)phenyl)-3-methylbutan-1-ol
(3-3-15)% 4.4 g, IUFE IT%TH -,

'"H NMR (400 MHz, CDCl3): & = 6.28 (s, 2H), 5.15 (s, 2H), 3.80 (s, 6H),
3.49 (s, 3H), 3.41 (d, J = 11.5 Hz, 1H), 1.77-1.84 (m, 1H), 1.65-1.71 (m,
1H), 1.47-1.54 (m, 2H), 0.93 (dd, J = 6.9, 12.8 Hz, 6H)

I3C-NMR(100 MHz CDCl3) & : 22.4, 23.2, 25.0, 46.9, 55.7, 56.0, 65.9,
93.2, 94.6, 157.8, 158.2

IR(neat) 3563, 2952, 1604, 1143, 1023, 818 cm™'.

iR NI =R

1,3-dimethoxy-5-(methoxymethoxy)-2-((E)-3-methylbut-1-enyl)benzene
(3-3-16) (Tal-503)

TNAIACR[WT, 30 mL Z A F AT 7

~N
(0)
2 = § iz
/
1-(2,6-dimethoxy-4-(methoxymethoxy)p
~N YV
(0) O O

henyl)-3-methylbutan-1-ol (3-3-15)
(25.0 mg, 0.088 mmol), ¥ 7 B u X ¥ 3-3-16

(I mYIx 0OCIZ®HHALAEBKLICE Y ¥ (27.8 mg, 0.35 mmol), A F
ALY (27 mg, 0.18 mmoNEZ M X ERET CHAFBR I T I18HHEEK
B3, 2NEBGSCmL)ZNAXKEEELELEZOLIC, Y7o X EF v
THHL, AfRBAFEF NI U LAKBKR., AFEWLT PV U LAKE
BCHEL., MBI PMIVLAZAVIERISE, BRA2821T-o 7%,

SR KRR LEEE R
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APBER—F Y —A_ARL—F—TEREMHEL, AT EL, B oh
FHAEBRE I T LI~ VT T T 44— ("KL  BFBTFIL =
2 1 )T H¥ ® L . 1,3-dimethoxy-5-(methoxymethoxy)-2-((E)-
3-methylbut-1-enyl)benzene(3-3-16)% 10.0 mg, N = 43% TH =,

'H NMR (400 MHz, CDCl;): & = 6.42-6.55 (m, 2H), 6.28 (s, 2H), 5.16 (s,
2H), 3.81 (s, 6H), 3.48 (s, 3H), 2.39-2.47 (m, 1H), 1.08 (d, J = 6.9 Hz, 6H)
13C-NMR(lOO MHz CDCIl3) 6 : 22.8, 33.0, 55.7, 56.0, 93.1, 94.7, 109.4,
116.8, 140.6, 157.8, 158.8

IR(neat) 3309, 2958, 1600, 1582, 1150, 1110, 1023, 815 cm™!.

R BEESE (52~53C)

Table 3-3-7 Synthesis of 3-3-22
1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1

,3-dione (3-3-22)

Entryl (Tal-428) No o o o
TNHIT R TF. 30mL ZAF AT T

Z2a%z-718 CIZHHAL.IMY F U AL~F \OOH o/

YAFNAVL TP T Y FNO THF B#K (0.6 mL), 3-3-22

THF(1.5 mL)IZ ¥ f# L 7= 2-hydroxy-4,6-dimethoxyacetophenone (3-3-18)
(39.2mg, 0.2 mmo)Z M x ., -78 CT 1 KM, -10 CETCHRAFEX®
RO 2BEMERT S, BE-78 CIZAHAH L. THFQ.5mD)ICHEMR L -
mthyl-4,6-dimethoxybenzoate (3-3-19)(39.2 mg, 0.2 mmol)% /il X -78 °C
T1EE, BRI CERABEIE2230 ISKHEAE®HRLE, KA0gt
BEBAIMLOEBEEYWOFIRKIERE I AN—R 7 F L, 7 ruaik
VATHHTS, ROVHELEARBLARMEALT M) UV AKBR T
BL. MBI FPIVAZAVWVTERSE, R58B21To%, 2%

Bl 1 N N AR B 110 S
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H—FJ—xzRNRKRL—-—F—TRWEL, HERWEHFEL, ROLTLHAE
BWE T Lrsa~w T T T 4—(~"FH Y BEEBE=F NV =4:1)T
¥ Ll L
1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3
-dione (3-3-22)% 30.7 mg I K 43% TH /-,

Entry2 (Tal-429)

TAIUVERWTF. 30 mL Z“AF X 75 2Aa%(-718CIC&HHAL. IMY
FTIANFYRXAF LI T Y RO THF B#K (1.0 mL), THF(1.5 mL)IiZ &
fig L 7~ 2-hydroxy-4,6-dimethoxyacetophenone (3-3-18) (39.2 mg, 0.2
mmol)Z M %X, -78 CT 1B, -10 CETTHRFBEIELNDL 2 BH
"+ 5, B E-78 Clzm A L., THF(1.S mL)IZ & & L &
mthyl-4,6-dimethoxybenzoate (3-3-19)(39.2 mg, 0.2 mmol)% Sl 2 -78C T
1R, BEREESTEHARABIERDPL ISKBE®HRLE, X0 g9t B
HBRAOmL)OEBEAEYWOFIIREREZIN—R I F L, Z7aaiki
LACHHETLI, MYVEBLEAEBELEMNEWALT P U AKBR CTHER
L. WgSr M v rZHVWTERRIYE, B 8%21T-o7, Al %E
—Z Y —ANFRL—F—TCRML., HERBEBZ, o HAEMRK
ME W 7L~ NI 537 4 —(~"FY Yy BFBETF NV =4:1)TH
-0 L
1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3

-dione (3-3-22)% 36.1 mg X & 50% TH 7=,

Entry3 (Tal-433)

TAIURBETFT, 30 mL ZHF A7 7 X2a%-78CIZHAL., IMVY
FUANFHRAFATL T Y RO THF ¥ # (1.0 mL), THF(0.5 mL)iZ %

fi£ L 7= 2-hydroxy-4,6-dimethoxyacetophenone (3-3-18) (39.2 mg, 0.2

SWOKE KR TR
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mmol)Z M %, -78 CT 1 HME. -10 CETCHRABIE 226 2 KH
HH T 5, B E-78C I % #H L, THF0.5 mL) I ¥ & L -
mthyl-4,6-dimethoxybenzoate (3-3-19)(39.2 mg, 0.2 mmol)% il X -78 C
TI1EM, EEFTERABEIERZAL ISKHEHEBE L, XKO0gk
BEBOAIOnL)OREVWOFIIRIEREZ Y N—R 7 F L, 7 aaK
NATHETS, RYHBLEAEBLAMEWLT MY U AKEBERCTHE
L. BTN VLAZAVWTERIYEY., 5B 2To%, P8 %
g—XZY—xA_RKL—FZ—TEHEL, AR 2B, EohlAE
BE T LA~ T T T 4 —(~FHY BFB=TF NV =4:1)T
¥ L L
1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3
-dione (3-3-22)% 44.1 mg I K 61% TH 7=,

Entrv4 (Tal-437)

TAI UKW T, 30mL Z_ B F A 753 ZXa%2-78 CICHHAL, IMVY
FIAANFHRAFALITT Y FO THF B#K (1.0 mL), THF(0.5 mL)IiZ &
f# L 7= 2-hydroxy-4,6-dimethoxyacetophenone (3-3-18) (39.2 mg, 0.2
mmol)Z M %, -78 CT 1M, -10 CEITTERABIERZ2NDL 2KH
I 5, B E-718CIicH H L. THFO.5S mL) i & @& L
mthyl-4,6-dimethoxybenzoate (3-3-19)(39.2 mg, 0.2 mmol)% /il x -78 C
T 1M, 40CECEHERABEIE2BL ISHEMEBLE, XKA0gk
BEBIIOLODLOEBAEYWOFIIREREZYIAN—R 7 F L, 7r0K
NATHET S, MOVBLEEABREBELZRME/ALT Y v AKBRER TR
BL., BT M VLAZHAVWTERSYE, RSB 21TToL, A%
B—F ) —xA_RFL—F—TRHEL., HERBEBL, HohlAE
B¥MEh T rra<w N T T T 4 —(~FH L  BEBBF N =4:1)T
¥ 20} L

SOEANE KRR LR
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1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3
-dione (3-3-22)% 51.7 mg I K 72% TH /=,
EntryS (Tal-438)

TAITURWT, 30mL — O F A7 7 2a%-78 ClTHHAL, IMVY
FIOANFHRXAF LT T Y RO THF B#K (1.0 mL), THF(0.5 mL)IZ &
fi#£ L 7= 2-hydroxy-4,6-dimethoxyacetophenone (3-3-18) (39.2 mg, 0.2
mmol)* MMz, -78 CT 1 KM, -10 CEITEARAFREB I TN L 2 KM
RH T 5., BE-78CIcHm A L. THFO.5S mL) I & & L =
ethyl-4,6-dimethoxybenzoate (3-3-19)(39.2 mg, 0.2 mmol)% 1 2 -78 C
TI1HEBH. 2RI CHRABEIELLL ISKHEBMEBLAE, XKA0g)E
RERAInLOBEMOFIRIEREZI RN—R 72 F L, 780K
NVNATHETS, RV LEAERBZREMELT P U LAKEBEK T
BL,. BT FNILAZHAVWTHERIE, BRAB 2T, A%
H—F ) —x2AKRL—Z—TRMHEL,. HEKYWEZE L, o HEAE
BE N T A NI ST 4 —(~"FH Y BfFBTF N =4:1)T
¥ i L
1-(2-hydroxy-4,6-dimethoxyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3
-dione (3-3-22)% 39.2 mg L K 54% TH =,

Table 3-3-8 Synthesis of Flavone 3-3-22
5,7-dimethoxy-2-(2,4-dimethoxyphenyl)-4H-chromen-4-one (3-3-23)

Entryl (Tal-431)

~
O O
TAIT VKM TF30mL — O3 F R 75 X a

2 1-(2-hydroxy-4,6-dimethoxyphenyl)- ~ O
(0)
3-(2,4-dimethoxyphenyl)propane-1,3-dion

e (3-3-22) (30.7 mg, 0.09 mmol), A (1 3-3-23

ml), BFERQ E)ZMW2 100 CicmaL, 1 BFMEHBLEZ, KOO g)

SRR KRR LR R
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PHIEZREFREV ANA—R 72 F L, EBM=FALTHHL, AEE 2%
AR BMAE T P VLA KBK . BATMELT MY T AKEBEETES L,
BTN PAZAVTERSYE, RS 5B2F-o%2, 2BEn—%
J—x AR —F—CTEHL., HERY 2B, BohHERY %
h S A m<w bT 5T 4 —(BEBTF LD HR)THEL,
5,7-dimethoxy-2-(2,4-dimethoxyphenyl)-4H-chromen-4-one (3-3-23) %
10.3 mg, W=HE 34% TH -,

'"H NMR (400 MHz, CDCl3): = 7.83 (d, J=8.7 Hz, 1H), 6.97 (s, 1H), 6.60
(dd, J=12.3,8.7 Hz, 1H), 6.54 (d, J = 2.3 Hz, 1H), 6.51 (d, J = 2.3 Hz, 1H),

6.35 (d, J = 2.3 Hz, 1H), 3.94 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3H)

Entry2 (Tal-432)

TNAITURBETF30mL —_ A+ A7 5 X ad | 1-(2-hydroxy-4,6-dimetho
xyphenyl)-3-(2,4-dimethoxyphenyl)propane-1,3-dione (3-3-22) (30.7 mg,
0.09 mmol), B (1 ml). BB MW)Z Mz 100 CIlTMBELL ., 3 R
EH# L, K0 90 EREREZ I AN—R 7 F L, BEBR T F L
THHEL, AEEBEsRATMRBAEST NI DA KBEKR., ARl Y
TAKBRTHREL., BTN VAZHVWTHEREIY, A8 %
Tolr . pP#En—F U —x_ARL—F—TEHEL . BEERXD2ETL,
BonT-HAERYWE D S 270~ T 77 4 —(BEBZFNLDOHR)TH
# L . 5,7-dimethoxy-2-(2,4-dimethoxyphenyl)-4H-chromen-4-one

(3-3-23)% 12.3 mg, WHE 34% TH 7=,

SRR R R LU R
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2 E X’k

(F—F H—#)

1) J. Liang, Y. Ma, F. Wang, W. Yang, Chem. Mater., 22, 4254 (2010).

(BE—2 B _fF)
2) Q. Pei, G. Zuccarello, M. Ahiskog, and O. Inganas, Polymer, 1994, 35,
1347.
3) D. Quintero, P. Biduerle, Chem. Commun., 2002, 2690,
4) F. Kieseritzky, F. Allared, E. Dahlstedt, J. Hellberg, Tetrahedron Lett., 45,
6049 (2004).

5) S. Das, P. K. Dutta, S. Panda, S. S. Zade, J. Org. Chem. 75, 4868 (2010).

(FE_®E F—H)
1) 1. Hachiya, T. Matsumoto, T. Inagaki, A. Takahashi, M. Shimizu,

Heterocycles, 82, 449 (2010).

(FE_E H£_#)
1) BMAEEKRK & Liw C(E/R 20 FE).
2) Y. Kasano, A. Okada, D. Hiratsuka, Y. Oderaotoshi, S. Minakata, M.

Komatsua, Tetrahedron, 62, 537, (2006).

(F=% X, B_%)

1) 794874 FOEZE (FREY A2 T 1074 7) &= —
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(F=%E H=F§)
1) J. M. Keith, Tetrahedron Lett., 45, 2739 (2004).
2) C. A. Gray, P. T. Kaye, A. T. Nchinda, J. Nat. Prod., 66, 1144 (2003).
3) D. Nagarathnam, M. Cushman, J. Org. Chem., 36, 4884 (1991).
4) T. Furuta, M. Nakayama, H. Suzuki, H. Tajimi, M. Inai, H. Nukaya, T.

Wakimoto, T. Kan, Org. Lett., 11,2233 (2009).

(ZR D)
1) C.-Y. Chuang, V. C. Vassar, Z. Ma, R. Geney, and I. Ojima, Chirality,
14, 151, (2002).
2) A. Thurner, F. Faigl, L. Toke, A. Mordini, M. Valacchi, G. Reginato,
and G. Czira, Tetrahedron, 57, 8173, (2001).
3) M. G. Organ, J. T. Cooper, L. R. Rogers, F. Soleymanzadeh, and T. Paul, J. Org. Chem., 65,

7959, (2000).
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# 15

AELHRIXTE 342 F LU IO F T F A 720 BLOABEEE
bt &% Artocarpin D &R B LE L, SEM S THE L L CHI#
ENTWVWE34-2F L IVFF T FAE 7202 AFFSTELHW

LRTVWHREME CTH D(2D)-2-T 7 v-1,4-VF— 1, 23-T % TF
VI BLAERTAOIHE, BRCRVRAS UVER AT ABEESEILLEA Y
Artocarpin 7 un s vy ) — A nbLAERTIMEELIToH O T,
EZBELtEHIrLERSIN S,
FE—BIZBWTE34-=2F L oIV F 47 = (EDOT)EE L.,
FBE—HTEH.I34-=2F LU FFXFTF 47 =2 (EDOT)OWHE & HB)
oWTik_7e, E_HTIEX THKD3A4- = F LU IOF XV F 47 =
Y(EDOT)O ARl EDMBER] LEL, KOAKRBERNT 5
bz, TORMBERIUBAZREL I,

BE_ETCE3IA4- =2 F LU IUAFTF AT =2 (EDOT)OE K & E L.
BE—H T (D)2-T 7 -1, 4-TVF— NV EHEHE LT DEEREITV.,
29 RT v, BIREK A4S T 34-=2F Lo P F XL F 470 %H
HZ LB L, (Scheme 4-1)

SHEREANYR O LEHER
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Scheme 4-1 Summary of Section 2-1

60% NaH (2.4 eq)

OH LAH (1.3 eq) AG_OH B Z OBn
HO nBr (2.4 eq) NN\
Ho/ THF, reflux, 20 h o » BnO

THF, reflux, 7.0 h
- . 799 2112 ’ , 2113
2-1-11 y. 79% v, 91%
HOCH,CH,Br (1.1 eq) B
(o] r
m-CPBA (1.2 eq) a BF5- OEt, (0.1 eq) o o—
— '
CH.CI,, 0 °C ~ rt,15h BnO OBn CHzclz, rt, 10 h
y. 92% 2.1-14 BnO OBn
2-1-15
H,, Pd/C —\
/\ 2y
KOH (5.2 eq) 0O O 0.1 M HCl aq (0.1 eq) 0O o
EtOH, reflux, 12 h _H_ MeOH, rt, 24 h _}‘(_
30 ¢ BnO OBn HO OH
y. 49% (2 steps) 2118 quant 2117
MsCl (4.0 eq) /N /\
Et;N (4.0 eq) d b Na,S -9H,0 (2.5 eq) o Q p DDQ o o
—— >
CH.Cl,,0°°C, 27 h _}‘(_ EtOH, reflux, 12 h } ; chlorobenzene 2/ \§
75% MsO OMs y. 46% reflux, 9 h S
y- 2-1-18 ) 2-1-10 y. 40%

EDOT
TOEWRNAN—PE.WHEROBMBERTHoLRBECAMOL» D &R
RAEZHVTIWVWREVWED, SbIINEoMLEEZBER T ETHERR
BRV— MR DEZB LN D,
BE_EH TR 23- T VA HEME LT OIAEREHE L, 2,3-
TETFDPDL I VAT T T 23-VA BN T23-VAFALDF

XH BN ER 75%TH D Z LITAKE L7~ (Scheme 4-2),
Scheme 4-2 Synthesis of Diene Synton

o CSA 7\
/u\"/ + HC(OMe)s + ~_OH (0.1 eq) o] O
3 + Ho " > Meo% $0Me
o (2.0 eq) (1.0 eq) reflux
2.5
2-2-1 2-2-3 2-24 24 h 2

y. 75%
MWW THELNRE, 23-VAFNL23-VA I IVFFTH o BB

D34-ZF LUV IFXRLFA TN E24% T, £ F O i E
ETHLDYTFAVILEDENRE 51%THEDZ LKL, (Scheme
4-3)
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—\ Sg (5.0 equiv) / N\
O © Pd black (1.0 equiv) o P
. » 7\ y. 15%
MeO OMe o-dichlorobenzene
180 °C, 3 h S
2-2-5 EDOT
/\ pW, Sg (5.0 equiv) 0/ \O
O o) Cul (0.1 equiv) —_—
> y. 51%
MeO- ‘ ’ “*OMe toluene, 160 °C,4 h
S-S
2-2-5 2-2-6
— uW, Sg (5.0 equiv) / N\
1 O O Cul (0.1 equiv) - o 0 y. 32%
; MeO- ‘ ] “OMe toluene, 160 °C, 6 h 2/ \;
C)
2-2-5 EDOT

COEMET, ROEHRELEE L TOLRAT y 7ER LRI &
MARAEHEDEEZAVWTEY | FERECATOL2NLIAELH TV
RWENL, WEFOmMEEZRLZZ LT, TENICEAR 34-2F L
VAXTF AT =2 V(EDOT)O A RIEICR B EE LN D,

EB=FEIZB W TIiX., lArtocarpin D& K] ¢EL., EF—H Tl
MILVERZFOABESHLLEHMI L LTEXIVERTZ7 IRV E WS
FTEELRHBLAELDEICIODWVWTHEEZ, Tk lArtocarpin O % &
CRAE] L L TEEHBIC Artocarpin DA B EMIERARFOF EEOH
A &l X7

Z LT, E=ZH T lArtocarpin P &K E] LEL., 7unu L
v J —J)Vi» b Artocarpin E AR T AR K A - E L Artocarpin D& K %

NP NS TR B R 1 R S
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|
| 3 7 7~ , (Schemed-4)
Scheme 4-4 Summary of Section 3-3

OH )\/?L O OH
Cl, AlCI; (3.0 e
ol e
HO OH

CS,, PhNO,, 0°C ~rt, 24 h

HO OH
3.3-6 y. 74%
-3~ » 3-3-7
N,
1) MOMCI, DIPEA O OH o ©
CH2CI2, rt, 5h - Me2804, K2CO3

2) 1I,/MeOH, 17 h acetone, reflux -

y. 39% HO OMOM 3.5h 0 OMOM

3.3-8 y- 80% 3-3-14

OHO o

THF, 0 °C, 5 min - CH,Cl,, 0°C, 2 h -

y. 83% (o) OMOM y. 43% (o) OMOM
3-3-15 3-3-16

N0 o
_______________ - )\/D:“\
o OH

3-3-3
¥, I X LD Claisen fi Rk 3-3-3 2 HEWE DO 7uanu 7L

J=3360bERERARLL, SREBIUTOIISEREEZED . H

) @ Artocarpin Z 8K T 5 FTE TH 5, (Schemed-5)
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Scheme 4-5 Summary of Section 3-3 (2)

/7
~o o 0O O Claisen
/v\/(i(‘k + \O)j\©\ condensadtion
~No OH o~

3-3-3 3-34

Suzuki-Miyaura

LDA, X, coupling

Artocarpin
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