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3 Al A
9
AT 1
(7h) 2,4-tpoldfol =2 Al =g dsto] =(3ety] 97 BAIHE d3E 9)9 -HER-3-WE-2-REs T4 I
ulub (Al0y) &4 o] E9AEA Aetds) v oz 3-(3,7-thol W Ed S El-2,6-tho] 2ll-1-Q)-2, 4-t}o] &lo] ==

=zotd|slo] ={3-(3,7-Dimethyl-octa-2,6-dien-1-y1)-2,4-dihydroxybenzaldehyde} (3}&-2] 1008 TA|H =
e 1005 A= 9A:

(W) A7) 3EE 103 dE ofo]letiol=(methyl iodide)E WHEAIA 3-(3,7-tho]H € S-E}-2,6-t}o<l-1-4)-
2-3lo| EE A -4-H| E A Hl Z 2| 5lo] = {3-(3, 7—Dimethy10cta—2,6—dlen—1—y1)—2—hydroxy—4—
methoxybenzaldehyde} (3182 602 ZTAHE 33E 6)S st dA;

(t})  PPhsy(Triphenylphosphine  (IUPAC  name:  triphenylphosphane))oll  CBry |dqs T 3
NEts(Triethylamine) & 7}8ted WHSAIZ o} 858 6 §9S 71ste] WHgAA 6-(2,2-to]|HEEH]d)-2-
(3,7-tFol v &= E}-2,6-t}o] ¢l-1-Y ) -3-H| EA| H ={6-(2,2-Dibromovinyl)-2-(3, 7-dimethylocta-2,6-dien-1-
y1)-3-methoxyphenol} (33&E 12)& AAst= <A,

(ZH) A7) 3FE 12, Cul 2 KPO,E BHSAlA 2-BE2H-7-(3,7-tfo| v & L E}-2 6-tlo] qll-1-Y ) -6-1| ZA] ¥l %
F+&{2-Bromo-7-(3,7-dimethylocta-2,6-dien-1-yl)-6-methoxybenzofuran} (3}&E 3)= A= GA;

(b A7l F3E 3, 2-(3,5-H|=(AEAHEA)H L )-4,4,5,5-EH EtHE-1,3, 2-t}o] AL R E2H{2-(3,5-
bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane}(3}8t2] 52 HEAHE 3E 53
KsC0sZ WESAA 2-(3,5-B] (A ESA HEAD A L )-7-(3, 7-tFo| v D = E}-2, 6-T} 0] ¢ll-1-Y ) -6-H]| S A Wl = 55 2 2-

(3,5-Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2,6-dien-1-y1 )-6-methoxybenzofuran} (3}g= 14)&
A= A, 2

(up) 3gE 145 2R3 7|3l 5-(7-(3, 7—Dimethy10cta—2,6—dien—1—y1)—6—meth0xybenzofuran—2—y1)benzene—

1,3-diol (AWM ZF& B; T2 1) AAste 92 ¥3ete Hu2Fd B ddy.
<g}sts 1>
OH
)
RO 0
R OH

1 R =Me, R' = geranyl; mulberrofuran B
2 R =H, R' = geranyl; mulberrofuran L

<g}sta 3>

RO 0
R’
3 R=Me, R'= geranyl
4 R = CH,O0Et, R' = geranyl



<85H4) 5>
RH
R"O
5 R" = CH,OEt
<8514 6>

CHO
RO/@OH

R
6 R =Me, R' = geranyl

<g}sha] 9>

/@CHO
HO OH
<sg}sha 10>

10 R' = geranyl

<gfgha 12>

Br
e ——
Br
RO OH
RI

12 R =Me, R' = geranyl
13 R = CH,OEt, R' = geranyl
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<554 14>

ORI!

=,
RO O
Rl ORIT

14 R = Me, R' = geranyl, R" = CH,OEt
15 R, R"=CH,0Et, R' = geranyl

AT 2
A3 19 oA,
A7) e 5=

(a) 5-B=ERH A= (5-bromoresocinol ) (3}38Hy] 8= FEAIHE 3EE 8)S N NTho|olo]aX a2 Ho| ol
(N, N-diisopropylethylamine)o] 7}ste]l whe-A71 3 Fz 2o o] gl Z(Chloromethyl ethyl ether)E 7}sf
I HESAIA 1-B22-3,5-0] 2 (AN EA W EA]) Wl A {1-Bromo-3,5-bis(ethoxymethoxy) benzene} (3}&H4 112 #
AlE e g5tE 11)S Adses 94 2

(b) 3FE 11, H2(IUF#olE)tto] B E{bis(pinacolato)diboron}, KOAc, 1,4-Tlo]&ALS =
PdCly(dppf)E FHwi= 3kl WHEAIA 2-(3,5-H] (ol ZA S A]) #HH)-4,4,5,5-6| Egtd-1,3,2-t}o] SALE

2H{2-(3,5-bis(ethoxymethoxy)phenyl)-4,4,5 5-tetramethyl-1,3,2-dioxaborolane} (3gE 5)& A=
AL E XSt WHoR AAEE AYS EHoR st AWEFTE B AU,

<g}shy 8>

HO

HO
8

<gfsA 11>

R"O
Br

R"O
11 R" = CH,OEt

7% 3

A 10l delA,
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(vh) @A 9] dRF7|s= o] 2udFA S o] &S SR sk WMl T B Y.

A3 4

(7P 2,4-tfolsto| s A w2 L te] =(818hA] 972 AlE = FEE 99 1-ERE-3-vd-2-Fds 54
vt (ALQ;) EA) lol] RYAed Aetds) wg oz 3-(3,7-thol W e L El-2 6-Tho|al-1-Y)-2, 4-T}o| sfo] =
Al = eke)Elo] ©{3-(3, 7-Dimethyl-octa-2,6-dien-1-y1)-2,4-dihydroxybenzaldehyde} (3}8H4 1008 FA|
e 100E A @A,

(W) A7 F3EE 103 HEZFYEYEE olo]eutlo]= (tetrabutylammonium iodide; TBAI)E WHSAIA 3-
(3,7-ttol Wb =E}-2,6-t}o] dl-1-A ) -4- (| EA| H| EA] )-2-3} o] EZA] ¥l 2 2] 3} o] ={3-(3,7-Dimethylocta-2, 6-
dien-1-y1)-4-(ethoxymethoxy)-2-hydroxybenzaldehyde} (382 72 ZAIFE 5 71)E A= 9

m e

ol
JR

fa)
rr

(t})  PPhy(Triphenylphosphine  (IUPAC  name:  triphenylphosphane))o]  CBry fas ik &
NEts(Triethylamine) & 3+ &R 718t wH-SA17] t}s 313E 7 &S 8 w2 71sto] wk-ex]A 6-(2,2-t)
ol HE B H|d)-2-(3,7-tho| H & LE}-2, 6-t}o] dll-1-Y ) -3- (| =AW EA] ) H ={6-(2,2-Dibromovinyl)-2-(3,7-
dimethylocta-2,6-dien-1-yl)-3-(ethoxymethoxy)phenol} (3}st2 122 FAH+= 385 13)S A= 9HA;
() A7) 3E 13, Cul 2 KPO,E ¥HSA|A 2-BE2H-7-(3,7-tho] e L E}-2,6-T}o] all-1- ) —6- (o] EA| H| &
Al )|l 257 2 2-Bromo-7-(3, 7-dimethylocta-2,6-dien-1-y1)-6-(ethoxymethoxy)benzofuran} (3}3t2] 302 FA|
HE 3gE )& s A,

(b A7l F3E 4, 2-(3,5-H| (A EAHEAD AL )-4,4,5,5-EH EtHE-1,3, 2-t}o] AL R EH2-(3,5-
bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane}(3}8] 582 FA¥E 3FE 53
KCOsE HHSAIA  2-(3,5-H| (oA A W EAD A H)-7-(3, 7-Tho| W e S EF-2, 6-T}0] 2l -1-Y ) -6- (o SA| W F A Hl
ZF#H{2-(3,5-Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2,6-dien-1-y1)-6-
(ethoxymethoxy)benzofuran} (3}8H4 142 TAHE 33dE 15)S AAstE dA; 2

(p) sitE 158 o2 FFA o 7lste] @R E 7|8 et 5-(7-(3,7-tho] Wl d S EF-2,6-Tho] ql-1-Y)-6-3lo| =5
Al Z 57 eH-2-4 ) Wl Al-1, 3-t}o] 2{5-(7-(3,7-Dimethylocta-2,6-dien-1-y1)-6-hydroxybenzofuran-2-y1 )benzene—

1,3-diol}; HHZFZ L(mulberrofuran L) (382] 12 FAIE & 38E 2)& A= 94L& 2835t 9
2y L Ay

[o 2 =t}
<g}sts] 1>
OH
O
RO 0
R OH

1 R = Me, R' = geranyl; mulberrofuran B
2 R =H, R' = geranyl; mulberrofuran L



<5514 3>

N Br
RO 0O
R!

3 R=Me, R'= geranyl
4 R = CH,OEt, R' = geranyl

<5514 5>
R"
Rl?
5 R" = CH,OEt
<&ty 7>

CHO
RO ; OH
R!
7 R =CH,OEt, R' = geranyl

<3}t 9>
QCHO
10 OH
<3g}sha] 10>

10 R' = geranyl
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<554 12>

Br

T
Br
RO OH
R’
12 R =Me, R' = geranyl
13 R = CH,O0Et, R' = geranyl

<gfeta 14>

ORI!
=)
RO O
Rl ORIT

14 R = Me, R' = geranyl, R" = CH,OEt
15 R, R"=CH,0Et, R' = geranyl

AT 5
A8 30 o] A,
371 3%E 5%

(a) 5-BRZRHAA=E(5-bromoresocinol ) (882 82 HA|H = 33HE 8)S N MNyololo|axXzdogolnl
(N, Ndiisopropylethylamine)ol] 7}ste] wFeA71 & Fz 2 e g d Z(Chloromethyl ethyl ether)E 3 W
SR Tbetar WESAlA wwRkele] 1-B 2 X -3 5-8] A (o] E AW EA] )Ml F{1-Bromo-3, 5-bis(ethoxymethoxy)
benzene} (3}8h2] 112 FAE = 3IFgE 11)S A= &A; 2

(b) FFE 11, vHATYZ#HolE)ttol B E{bis(pinacolato)diboron}, KOAc % 1,4-t}o]&ALS E3lala
PdCl,(dppf) & w2 3t wbgAIA 2-(3,5-8] (AN FAHIEAH D )-4,4,5,5-H Egtu|E-1,3,2-T}o]| AL HE

2H{2-(3,5-bis(ethoxymethoxy)phenyl)-4,4,5 5-tetramethyl-1,3,2-dioxaborolane} (& 5)& A=
AL E XEetE WHoR AAEE AYS EHoR st AWEFTE L .

<sjst &
HO
Br

HO
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R"O
Br
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3TE 6
73 4ol QlolA,

(vh) @Ae] B F 7|8 o] 2udFA S ol &S SR sk WHlE T L .

gge] 4

7l & £ of

Wodge 2 4-vholsto| ER AN AT S| Est s R R A AR WM 2 B L B EAA
QL wpgel #E Flolth, ¥ wel Fo FA WAt B4 ALO-A) RAAEA Ads, g g-vheln

I

e ZA]F TR Al *@%fﬁ}@l GHdelA =
oA Fagk FxEo] "1l ¥E A % o, )
A, PPAR-ZA A, F-HIVAL, f%}?ﬂ 2 FEuAz AFH v2-7]. oW W s 3
el ATH 8 .EE%}ﬂﬂﬁwmmwermmwuwﬂH,@i%%ﬂ%ﬁﬁl%ﬂiﬁﬁfl§
EzA #F830H9]. HZ, AR WA} @2 (positron emission tomography; PET) X whdgxput
%%@m@epmwneM%mncmmwdtm@mmw SPECT) & ©]&3to] ¢=3folw o)A wlel-old = o] =R
(B-amyloid plaques) #Z&7] ste] 'F and “"Te2 EAH NEFF FEAES A@stgH10],
ok AESHA 9 ok EAEL olfd T8 dEHEAIE sEES S HT FRSstn AE5HA
S ZwEl9ict.
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ZFS S5A¢ A EFT B L(E 1) AshH & . olol 9kA Mann & AE
I 544 FA ARS o] & HWEFT B FAYHES 7H%5}‘ﬁ‘ﬂr[12].
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Eoubg 2= ALOs-miZ) XA A Alebd 3 (regioselective geranylation), #@v|dl= A-tlo|H 2R S-¢ A3}

(Ramirez gemdibromoolefination) @ 2227] #HZ%(Suzuki coupling)S T+ AR o]&3le] HAWZF& B
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AW 2FS Bet L el digh 934 42 & 29 LPEP‘HC”DP g 33 BEAE A2=7] AZEY 939
og FHA sHEt=E 3, 4 9 5EFH 48 F des 01]”0} , SI3HE 3% 4+ 2, 4-TholEte| EFSA M =S|
sfol=o] HMed Aepdst o]F gz A-tho]r iﬂ*”@r 2L 22 ] d3stel] & §olstAl Az
2 = du. FA 33HE 5 voks-g BEY o]"4(M1yaura borylation)oll 2]&] 5-H 2R LA EZHE A
= T AUt

wEhA], 2,4-Tholslo] EEAI M Z US| E(3FHE 9)2HEH FAHS AT = 37 Zo], 35HE 99 1-B

2R-3-vg-2-Fee] FA dFut (ALOy)-iZl F-¢ Ay Agidstz Aletdst ddsie]=2d 3EE 109]
SolHuH14]. Huk Axo] FFE 102 MelZE A3, thE AWre K,00; £A dlol] FZau oo g2
olAE fdut wtEA A ZH u4ER FEE 63 FFEE 7S AZRINPY. S-HERILBAEGEEE 8)S
DIEA(N, Mdiisopropylethylamine) &4 3to] S22 dodoHEE o] &3le] F& 79%E 14 oEAHLA
AHZ(TE 1)EA R3FYrh. vA(IUE ol E)tho| B Z{bis(pinacolato)diboron}, KOAc L ZHwjj=ke]
PdCly(dppf) & ©] &3t 33E 119 wjoke-gF Rl [15]2 95% F& 2 3FE 55 A=, ol 4w

ek Bol Lo] FAoA FEAoR F83 FHAol).
oz, 3gE 63 3¢E 7L gujEz A-volB 2R As[16]1= AT, A3l PPhy(Brye] <R3 Al
CHCl, €4 9] PPhset CBryZH-El 0TCoAA wkEAI7]a, L thgoll= NEtsoh &olslel= shek&E 68 AA13] 7F
ate] A-tho| MR R e W(stFgE 12)0] Aoz, whd, ddlste]= SHE 72 7EhY &Y A-rlolnE RS
A (S5HE 13)0] dojHul. 23t Bt=rt fle e 129 §E 134 TFE-Eud wzak AEY olF
-HERAZFS 39S 337 31gE 42 Zhzh 89% E 85%= AvH17]. FEE 33 4= 1 & J
(2.0 M =gt ZrjAl Pd(PPhy), 7} -8 THF £4S o] &3le] 3FE 59 A=y AZHY 9ks3le] 27 2-
ol dMEZFAHEFE 14 FFE 15)S
2-olHWl 2 F T 33E 149 3FE 152 @R 5736l 7 B WWEF B(ﬁ}ﬁm 1<}k L(ﬁ‘rﬁm PAR=2
22 67%9t 7% TEE ATt
Azdow ¥ dyxele A2 B LS sk &2yl WS eyt $4 ALO-T F9E5

o

o1 Alepds}, ghvjg= A-toln 2R & Ad 9 Az AZYo] £ g

g

(7h) 2, 4-tholgtol EZA Ml =S| gto] =(5}8HA] 95 HAIEE 3etE 9)¢ 1-HER-3-Ud-2-FrE 54

"y (AlO;) A dfol] YA A Agd3t w202 3-(3,7-tro| W8 2 EF-2, 6-t}o] ql-1-Y )-2,4-T} 0] 5} 0]
=t &to] ={3-(3,7-Dimethyl-octa-2,6-dien-1-y1)-2, 4-dihydroxybenzaldehyde} (3}3}2] 1008 A5

3 1005 s 9Al,

(h) A7) siskE 109 WlE olo]letho]l = (methyl iodide) & WHSAIA 3-(3,7-The| W S ER-2,6-t}o]qll-1-4 )-

2-3Fo] EEA|4-H E AWl =2 |5l o]| = {3-(3,7-Dimethylocta-2,6-dien-1-yl)-2-hydroxy—4-

methoxybenzaldehyde} (3}8H2 602 FAHE 3EE 6)5 WA= A,

[ e

ol
T

iy

(t})  PPhy(Triphenylphosphine  (IUPAC  name:  triphenylphosphane))ol  CBry g ik &
NEts(Triethylamine) & 7}sto] WA b 3SIgE 6 £95 7lsto] HbSAlA 6-(2,2-Tho] H2 R H|d)-2-

(3,7-t}ol v & 2E}-2, 6-t}o] dl-1-Y ) -3-H| E-A| H ={6-(2,2-Dibromovinyl)-2-(3,7-dimethyloct a-2,6-dien-1-
y1)-3-methoxyphenol} (33t& 12)& st oAl

PN

() A7 3= 12, Cul 2 KPO,E WHSAlA 2-B 2R -7-(3,7-TFo| v & 2 E-2, 6-T}o] ll-1-Y )-6-w| E A ¥l
FFTH{2-Bromo-7-(3,7-dimethylocta-2,6-dien-1-yl)-6-methoxybenzofuran} (3% 3)S AYAs= A,

(b A7l F3E 3, 2-(3,5-H|=(AEAHEADHA LD )-4,4,5,5-E| EtHE-1,3, 2-t}o] AL R ETH2-(3,5-
bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane}(33st2 582 FAHE 3Fg&E 57
KC0sZ WHSAA 2-(3,5-BH] (A ESA H|E A A H)-7-(3, 7-tFo| v D = E}-2, 6-T} 0] ¢ll-1-Y ) -6-H]| S A Wl =575 22—

_11_



SIHE3d 10-2016-0108964
(3,5-Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2,6-dien-1-y1)-6-methoxybenzofuran} (3}&= 14)<&
A= A, 2

[0017] (uh) 3}gE 145 SR 3 7|38l 5-(7-(3,7-Dimethylocta-2,6-dien-1-yl)-6-methoxybenzofuran-2-yl )benzene—
1,3-diol (HH|Z2F& B; 33E 1) AAS+= &A= E35t= W =F¢ B AN HE S AT,

[0018] <882 1>

OH
O
RO 0
R OH

1 R = Me, R' = geranyl; mulberrofuran B
2 R =H, R' = geranyl; mulberrofuran L

[0019]
[0020] <g}st2] 3>
N Br
RO 0
R‘
3 R=Me, R'= geranyl
4 R = CH,OEt, R' = geranyl
[0021]
[0022] <g}sh2] 5>
R"O
[
B
N Be=
O_H—f"‘
R"O
S R"= CH,OEt
[0023]
[0024] <s}sh2] 6>
CHO
RO ; oH
Rl
[0025] 6 R =Me, R' = geranyl
[0026] <g}sh2] 9>
/@CHO
HO OH
9
[0027]

_12_



[0028]

[0029]
[0030]

[0031]
[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

[0038]

3IHSd 10-2016-0108964

<8514 10>

CHO
HO OH
RF
10 R'= geranyl
<z}t 12>
Br
T
Br
RO OH

RI
12 R =Me, R' = geranyl
13 R = CH,O0Et, R' = geranyl

<gfeta 14>

ORI!
=)
RO O
Rl ORIT

14 R = Me, R' = geranyl, R" = CH,OEt
15 R, R"=CH,0Et, R' = geranyl

T, B oukm o Ay 3letE 571

(a) 5-BRE#HALA=(5-bromoresocinol) (3484 8% FAHE= 3H3HE 8)& N A-Tholotol Az wFogolnl
(N, Ndiisopropylethylamine)ol 7}sle] WkSA|IZ1 & S22 e e EZ(Chloromethyl ethyl ether)& 7}3})
I HESAA 1-H 2 2-3 5-R] A (A EA W EA] )l A { 1-Bromo-3, 5-bis(ethoxymethoxy) benzene} (3}&H4] 112 #
AlE e ggtE 1D)S Adste 94 2

(b) FFFE 11, HAFHYZHolE)tlo|H E{bis(pinacolato)diboron}, KOAc, 1,4-t}o]&Ats ZE3}alal
PdCl,(dppf) & FHvIZ 3t "HEAA 2-(3,5-H| (A SAHIEA) I E)-4,4,5,5-H EgHE-1,3,2-T}0]| AL HE

2H{2-(3,5-bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane} (& 5)S A=

92 e wow A4EE AYL E4ow A,
<514 8>
HO

Br

HO

_13_



[0039]

[0040]
[0041]
[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

ZIHSd 10-2016-0108964

<gfgA 11>

R"O
Br
R"O
11 R" = CH,OEt
TS, B e (nh) dAle 2R 5|8 o] 2uA S o] &3l FHS EHoR S,
T, W oubg e

(7P 2,4-tolsto|=EA Ml 2L d3te] =(3}8h] 92 BAEE S 9)9 1-HRR-3-HE-2-Rus T4 4F
uluk (Al0;) EA Stol] F-9Ad8ly Aelds d-go 7 3-(3,7-tol W' = El-2,6-t}o] dll-1-Y )-2,4-T} o] 5o ==
A dl =k d)8lo] ={3-(3,7-Dimethyl-octa-2,6-dien-1-yl)-2,4-dihydroxybenzaldehyde} (3}&2] 1002 FEA|EHE=
3}EE 1005 AAsE 9L

(1) A7 3eE 103 HEZFESRE ofolerio]= (tetrabutylammonium iodide; TBAI)Z WHE-A|FAH 3-
(3,7-tfol W& =-E}-2,6-t}o] 2ll-1-A ) -4- (| EA| H| & A] )-2-3} o] == A wll = 2] 3} o] ={3-(3, 7-Dimethy10cta—2,6—
dien-1-y1)-4-(ethoxymethoxy)-2-hydroxybenzaldehyde} (3}st2 72 FAH &= IJEE 7)S A= A,

=1

o

(t})  PPhy(Triphenylphosphine  (IUPAC  name:  triphenylphosphane))o]  CBry £ ol z,
NEts(Triethylamine) & & W&4 7}etar §ESAIZl o8 33 7 €95 3 W&4 7hste] RESAIA 6-(2,2-Th
o|H 2 HH|d)-2-(3,7-to] W& & E}-2 6-t}o] dl-1-2)-3- (o ZA| W EA] ) # =5{6-(2, 2-Dibromovinyl)-2-(3, 7-
dimethylocta-2,6-dien-1-yl)-3-(ethoxymethoxy)phenol} (3}st4 122 FAH+= 38E 13)S A= 9HA;

e

() A7) 33E 13, Cul 2 KPO,E ¥HSA|A 2-B 2 H-7-(3,7-tho] e L E}-2,6-T}o] l-1- ) —6- (ol EA| H| &
Al )|l 257 2 2-Bromo-7-(3, 7-dimethylocta-2,6-dien-1-y1)-6-(ethoxymethoxy)benzofuran} (3}3t2] 302 FA|
HE 3gE )& AAdsE @A,

(mhH A7 sgtE 4, 2-(3,5-H| (I EAWEAD AL )-4,4,5,5-HEZHE-1,3,2-t} 0] SAL R Z8{2-(3,5-
bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane}(3}et2 52 ZEA|HE 3FgE 5)3
KCO & HEEAIA  2-(3,5-H] 2= (ol HA W EA) D )-7-(3, 7-tFo| v & S E}-2, 6-T}0] §l-1- ) -6~ (| F A #]| Z-A] )

Z 579 2-(3,5-Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2, 6—dien—1—y1)—6—
(ethoxymethoxy)benzofuran} (3}3h2] 142 ZA|= = 33HE 15)S A3t 9, 2

(vh) #3E 158 ol 2 dFA ¢ 7tste] xR s 7|skste] 5-(7-(3,7-thol vl € % EF-2, 6-T}o] dll-1-Y)-6-3l o] =5
Al 2 FH-2-)HlAl-1, 3-t}o] 2{5-(7-(3,7-Dimethylocta-2,6-dien-1-y1 )-6-hydroxybenzofuran-2-y1)benzene-
1,3-diol}; BAWE5F L(mulberrofuran L) (3}8H4] 12 HAIH = sigE 2)S A WAL E 288t A
E2FT L FAAYHEE ATt

rlr

<gfsta] 1>
OH
O

RO 0
R OH

1 R =Me, R' = geranyl; mulberrofuran B
2 R =H, R’ = geranyl; mulberrofuran L
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[0051] <8}34] 3>

X Br
RO 0
R!

3 R=Me, R'= geranyl
4 R = CH,OEt, R' = geranyl

[0052]
[0053] <8}st] 5>
R"
le
5 R"=CH,OEt
[0054]
[0055] <s}sta 7>
CHO
RO ; OH
R!
7 R =CH,OEt, R' = geranyl
[0056]
[0057] <s}st4] o>
QCHO
10 OH
[0058]
[0059] <3}t 10>
[0060] 10 R' = geranyl
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[0061]

[0062]
[0063]

[0064]
[0065]

[0066]

[0067]

[0068]

[0069]
[0070]

[0071]

3IHSd 10-2016-0108964

<g}ehy 12>

Br

—

Br
RO OH

RI
12 R =Me, R' = geranyl
13 R = CH,O0Et, R' = geranyl

<gfeta 14>

n

0
=)
RO O

R
\ ORIT

14 R = Me, R' = geranyl, R" = CH,OEt
15 R, R"=CH,0Et, R' = geranyl

Lk, B A 4] sgtE 5

(a) 5-BHEHHYArAE(5-bromoresocinol) (382 82 FAH+= IFE 8)& N AMNtolofo]ix 2 ooyl
(N,N-diisopropylethylamine)ol] 7}3}e] wheA|zl & FZ=Z W Eo| o] Z(Chloromethyl ethyl ether)E 3F W
A kst wEEAlA wwrele]  1-H 2 R-3 5-8] A (] E A HEA]) Wl Al{1-Bromo-3, 5-bis(ethoxymethoxy)
benzene} (3}3h24] 112 ZTAEE 3tE 1DS At @A) €

b 3E 11, ¥2FYZEo)E) ol B 2{bis(pinacolato)diboron}, KOAc % 1,4-t}o]&Aks Egela
PdCl,(dppf) & FHvIZ 3t "HEAA 2-(3,5-H| (A 5AHIEA)HIE)-4,4,5,5-H EgHE-1,3,2-T}0]| AL HE
ZH2-(3,5-bis(ethoxymethoxy)phenyl)-4,4,5 5-tetramethyl-1,3,2-dioxaborolane} (3gE 5)& A=
AL E X WHoR AAEE S EHoR i),

<5514 &>

HO
Br
HO
8
<shsba 11>
R"O
Br

R"O

11 R" = CH,OEt

_16_



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

ZIHSd 10-2016-0108964

T, e 7] (b @AY 2R 57|87t o] 2udgAE o] &dte] e 5EHoR I

e £
wowe] Pe] st 2, 4-tholstol mEA M=ol 5o} 5-HRRALEAERIE T4 AL )
Aud Aekdst, Pz g-velnERgdNst W 227 AZY WL FL WAR shol WAZFS Bt

12173
-1
LS ¥& 582 308 Mo addos J4Y F At

1S W Z5Fd Bk 1) 9 AW =ZF L("SEE 2")9 sfst- [RR=Rni=
T 2% WHEFS B("SgE 1Mo AW EF T L("FRE 29 S HdE 93 B4 Aot
T 32 B dgo du2F B("sE 1Mo W EFT L(SgE 2") AU E TS Flolt, Zh Al okT)
z74 58 g8 #Zrk: (a) Agd BEulo]=(geranyl bromide), FA4 Al0;, NHZ, A2, 72 h, 35% (b)

Mel, KiCOs, o}AE, A 8 h, 94% (c) S2=Hdo|doH Z(chloromethyl ethyl ether), K,CO;, TBAL, o}Al

B ewmyel, 72% (d) ZREZdYPoEd e Z(chloromethyl ethyl ether),  DIEA(N, M
diisopropylethylamine), CH)Cly, A<, 6 h, 79% (e) W= (IUF g o]lE)t}o]H 2{bis(pinacolato)diboron},

KOAc, PdCl,(dppf), 1,4-tho]$AF 80°C, 11 h, 95% (f) CBry, PPhs, NEts, CHCl, 0C-30%, ©]% Ae-1 h,
45% (315+HE 12), 46% (3+8H% 13) (g) KsPO,, Cul, THF, 80°C, 11 h, 89% (3= 3), 85% (3= 4) (h) 3}
S 5, K005 (2.0 M 4=8), Pd(PPhy),, THF, 80C, 48 h, 50% (3}¥& 14), 60% (3= 15) (i) Dowex
427, MeOH, 2, 3Y, 67% (3= 1), 77% (3}3E 2

YL YAk et FAEA E
otefell =AM AAlelE 5o & 2He TS F U A Awdn. gy, wwe] Werh A4
o] ZlAel este] FAHH= Aol ofdS & °

A st

2 3}ehAl k2 Sigma-Aldrich ChemicalsollAl F4skiar, thE ARl gle A% HE9 AAHA glo] A&
a9tk H-NR 2HEDLS Varian Mercuryoll 300 Miz FT-NMR 2 Cell tislAs 75 Miz= 7|28tgim, 84844
ol% (6)2 TMSel th3alte] ppm (parts per million)Z YeElAa, AZY ¢ (NHE Hz2 &3}, CDCl,
E &n 2 UE "=z o)gsdy. AR A~HEZE JNS-700 (JEOL) spectrometerE  ©]-8-3}¢]
1231t} =E=dS MEL-TEMP 1T Zx|olA] =Astx, BASK 929ktl. TLC (Thin-layer chromatography):=
DC-Plastikfolien 60, Fo5 (Merck, layer thickness 0.2 mm) Z2}28S W1 A7} A ZHo]E oA 33}
WAL, UV (254 nm)E FASEAY E p-ofy2dH|ste] = (p-anisaldehyde) = @4 35klTh.

N

3-(3,7-to| v d £E}-2,6-tho| -1~ )-2,4-to| Ffo] = E Al 2L d| 5} o] ={3-(3,7-Dimethylocta-2,6-dien-1-
y1)-2,4-dihydroxybenzaldehyde} (3+gE 10)
2, 4-tro|slo] =E A Wl =& H|8Fo] = (2, 4-dihydroxybenzaldehyde) (3}3FE 9 (0.2 g, 1.45 mmol))9t 4 Al0;

(10.0 g)¢] tolddoea wyt HEN(100 m)S A4 ¥97] soA 1-H2E-3-ve-2-F8l(1-bromo-3-
methyl-2-butene)ol 7}3}< iﬂ_‘%"—‘.‘% Ab2o A 347 nukEIATE. AlOsE o3kt wlglal, o|E|Z(50 ml) =

A & od3e e AFsHednt. FodES A7 A=vtE 189 (EtOAc/hexane=1/5) 2 A A|ste] WA 31
At SRHE 10 (0.138 g, 35%)S FUTF. R=0.32 (EtOAc/hexane=1/3); mp 119-1217C; ' NIR (300 MHz,
CDCl3) 6§11.75 (1H, s), 9.65 (1H, s), 7.29 (IH, d, J = 8.7 Hz), 6.46 (1H, d, J = 8.7 Hz), 6.35 (1H, s),
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

ZIHSd 10-2016-0108964

5.25 (1, t, J =6.9 Hz), 5.03 (1H, t, J = 6.5 Hz), 3.45 (2H, d, J = 6.9 Hz), 2.08 (4H, br s), 1.81
(3H, s), 1.66 (3H, m), 1.58 (3H, s); lSC NMR (75 MHz, CDCl3) & 194.4, 162.5, 161.5, 139.9, 133.4,

132.1, 123.5, 120.5, 115.0, 113.5, 109.0, 39.7, 26.4, 25.8, 21.4, 17.8, 16.4.

3-(3,7-ttol vl e &E}-2, 6-tho| dl-1-Y )-2-3} | = F A -4-H| EA| N = & H| 8} o] ={3-(3, 7-Dimethylocta-2, 6-dien-
1-y1)-2-hydroxy-4-methoxybenzaldehyde} (3}3E 6)

33 10 (0.465 g, 1.69 mmol)3} KsCOs (0.281 g, 2.03 mmol)S nlWhak o}u|E ekell(15m)o] wWE ofo] otk
o]=(methyl iodide) (0.13 ml, 2.03 mmol)E A& ¥9|7] &, A2or] 715}, AENS ALo)x 8A7F
oF wHkslit, Wb E3EL2 2B =g FIAA AR, oFAE(E0 m)o= MFHsa
FEESFATE. EtOAc (30 me) 2 HO0 (20 md)&E A& 7Msta F 52 #8318t 89352 EtOAc (2
30 M) E FEH3Iv. 3 Fr1RuEe 2952 x 40 nO) 2 AFHEAIL, T NaSO,E A ZRste] AFE%36)

Art. A¥ I EntE 189 (EtOAc/hexane=1/6) 2 AA|ste] FA ohabol &8tE 6(0.459 g, 94%)S AUt R;

=<

1
=0.52 (EtOAc/hexane=1/5); H NMR (300 MHz, CDCl;) §11.40 (1H, s), 9.69 (1H, s), 7.35 (1H, d, J = 8.7
Hz), 6.54 (1H, d, J = 8.7 Hz), 5.17 (IH, t, J= 7.2 Hz), 5.04 (1H, t, J = 6.5 Hz), 3.90 (3H, s), 3.34

(2H, d, J = 7.2 Hz), 2.03-1.98 (4H, m), 1.77 (3H, s), 1.63 (3H, s), 1.56(3H, s); “CONR (75 MHz,
CDCly) & 194.5, 163.9, 160.6, 135.4, 133.5, 131.1, 124.2, 121.3, 117.1, 115.5, 103.0, 55.9, 39.8,

26.7, 25.7, 21.4, 17.7, 16.2.

3-(3,7-ttol vl e & E}-2, 6-t}o] A-1-¢ )-4- (N FA W F A] )-2-3} o] EZ A = L H] 3} o] ={3-(3, 7-Dimethylocta-
2,6-dien-1-y1)-4~(ethoxymethoxy)-2-hydroxybenzaldehyde} (3}3E 7)
33 10 (0.5 g, 1.82 mmol)®} K.005 (0.655 g, 4.74 mmol)E uwkal olAE ek (20 me)o] SE=2H|E

ol 8] Z(chloromethyl ethyl ether)(0.21  ml, 2.19 mmol)®} HIEZRHUREF  olo]er}o]
(tetrabutylammonium iodide; TBAI) (0.034 g, 0.09 mmol)E AL, A E7] stoA] 7tsigdt. dgd
2o A A ksl WkS E3EL2 fRE J=E B AZsta ofAlE (40 m(%)oi At &

FEF8TE. EtOAc (30 me) 2 H0 (20 m)E Ao 7lstar F 7o F& Rk, 89
EtOAc (2 x 30 mO)2 FE3IQh. £F F718 S A9F (2 x 40 mO)2 AFHs, T NaSO,E AZAX
AFsEsdn. d9 a=2nE 189 (EtOAc/hexane=1/8) 2 A A|slo] F-A Hxko] 313E 7 (0.436 g, 72%)
S A9t} R=0.42 (EtOAc/hexane=1/5); H NMR (300 MHz, CDCly)811.44 (1H, s), 9.69 (1H, s), 7.32 (1H,

rlo
flo rlo ox I

= rlo
12 |
of\ e

o

d, J=8.7Hz), 6.76 (1H, d, J=8.7 Hz), 5.31 (2H, s), 5.18 (1H, t, J = 7.2 Hz), 5.04 (1H, t, J = 6.5
Hz), 3.71 (2H, q, J = 6.9 Hz), 3.36 (6H, s), 2.20-1.88 (4H, m), 1.78 (3H, s), 1.63 (3H, s), 1.56(3H,

s), 1.21(2H, t, J = 6.9 Hz); 13C NMR (75 MHz, CDCl;) & 194.7, 161.6, 160.9, 135.4, 133.1, 131.2,

124.2, 121.3, 117.8, 115.8, 105.8, 92.6, 64.7, 39.8, 26.7, 25.8, 21.6, 17.7, 16.2, 15.2.

1-B 2 2-3 5-H] X (o] EA| o) EA] )il A {1-Bromo-3, 5-bis(ethoxymethoxy) benzene} (3gE 11)

5-B 2 7 ¢ A A% (5-bromoresocinol ) (3+8E 8) (0.809 g, 4.28 mmol)S WHEF CHCl, (15 m) TEAS NN
tjololo] T 2 Ho| Ao}l (N, Ndiisopropylethylamine)(2.98m¢, 17.12 mmol)ol] A2, AA #9217 3}
sFotk. 158 wykek & 2 2" g 8] Z(Chloromethyl ethyl ether) (0.21 m¢, 2.19 mmol)E 3+ W&X
7beta EFEL2 A4 6A1F &9 wuHksklth. wESo] gEE F 00 (10 mO)E JHste T e & 2
stk 88 32 CHLly (2 x 40 m) 2 FE38 Y. € F718v T2 295 (2 x 30 mO)=E AFH sk,

4 NaSO 2 A% 38 AFEEsdnr. 249 a=2vetE 283 (EtOAc/hexane=1/6) 2 A sfo] F-A HArlol 3}k

f
o
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[0087]

[0088]

[0089]

[0090]
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E 11 (1.03 g, 79%) & L. R=0.7 (EtOAc/hexane=1/5); H MR (300 MHz, CDCl3) &6 7.08 (2H, d, J = 2.4
Hz), 6.82 (1H, t, J = 2.4 Hz), 5.21 (4H, s), 3.72 (4H, q, J = 6.9 Hz), 1.32 (12H, s), 1.22 (6H, t, J =
6.9 Hz); C NMR (75 MHz, CDCly) & 157.8, 115.3, 108.2, 93.1, 83.8, 64.3, 24.9, 15.2.

2-(3,5-H| & (A EA W EA] )Y )-4,4,5,5-EEghE-1,3,2-t}o| SALELEF{2-(3, 5~
bis(ethoxymethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane} (& 5)

A E 2 15 m¢ &3 WUyd FH 3eE 11(0.1 g, 0.33 mmol), HIA(IYZFolE)tlo|HE
{bis(pinacolato)diboron} (0.125 g, 0.49 mmol), KOAc (0.096 g, 0.98 mmol) ¥ 1,4-t}o]=AF (2 ml)S 7}38}
I 28R 387 7tAE A AT, PACl.(dppf) (0.026 g, 0.04 mmol)E E¢Eo 7}&tar vpA] 387 7}

25 AASGY. HbE E3ELS 80TAA 11A1ZF &< wukstsit), #Aqtste] &ulE AAS A ZsgE2 2™
A=2vtETHY  (EtOAc/hexane=1/7)2 GAlste] FA A3 15w 5 (0.109 g, 95%)F LUTF. Re =0.65
(EtOAc/hexane=1/5); H NMR (300 MHz, CDCls) & 7.08 (2H, d, J = 2.4 Hz), 6.82 (1H, t, J = 2.4 Hz), 5.21

13
(4H, s), 3.72 (4H, q, J = 6.9 Hz), 1.32 (12H, s) 1.22 (6H, t, J = 6.9 Hz); C NMR (75 MHz, CDCl;) &
157.8, 115.3, 108.2, 93.1, 83.8, 64.3, 24.9, 15.2.

6-(2,2-tho] B2 2 H|d)-2-(3,7-tho] v d & E}-2, 6-t}o] ll-1-YU )-3-H EA| 9| = {6-(2,2-Dibromovinyl )-2-(3,7-
dimethylocta-2,6-dien—1-yl)-3-methoxyphenol} (ZFE 12)
PPh; (2.281 g, 8.7 mmol)E /WH3L CH,Cl, @AEFN(8.7 me)oll 0°CollA CBr, (1.443 g, 4.35 mmol) CH.Cl, (4.5
me) NS 7pskdrh. 108 F, NEts (1.21 ml, 8.7 mmol)E & WX 7bstal 583 wwe & SgE 6
(0.417 g, 1.45 mmol)9] CHCl, (1.5 me) |HE 3 H&H 108 o) 7lslglch, U 258 BE Ajeks 7k
g7+ 10T o]atz FA gk, §¥h& &7]= 0T lE‘ , I
AL, @ AlZF o anlekelth. whge 84 23k NHCL 9L Thete] FAAZY. 19 vy S B
Atk &3 f718v S Ad5 (2 x 30 mO)E A FHEka, F4
Na,S0,2 1Z3 ¥ ddsHssitt. 23gE2 47 a2vtEad9 (EtOAc/hexane=1/5)2 A5t Ad 2
2 ool BEE 12 (0.289 g, 45%)F ATk, Ri=0.59 (EtOAc/hexane=1/5); H NMR (300 MHz, CDCly) &

7.55(1H, d, J = 8.7 Hz), 7.53 (1H, s), 6.49 (1M, d, J = 8.7 Hz), 5.70 (1H, s), 5.20 (1H, t, J = 7.2
Hz), 5.03 (1M, t, J = 6.5 Hz), 3.81 (3H, s), 3.43 (2H, d, J = 7.2 Hz), 2.17-2.04 (4H, m), 1.81 (3H,

s), 1.69 (3H, s), 1.60 (3H, s); C MMR (75 MHz, CDCly) & 157.7, 153.3, 139.5, 132.2, 132.1, 126.9,
123.5, 121.2, 116.4, 114.4, 102.5, 83.2, 55.7, 39.7. 26.3, 25.8. 22.4, 17.8, 16.2

6-(2,2-t}o] L2 B H]d)-2-(3, 7-t}o] v & &E}-2, 6-t}o] dl-1-Y )-3- (N EA A1 HA] ) ¥l &={6-(2,2-Dibromovinyl)-
2-(8,7-dimethylocta-2,6-dien-1-y1)-3-(ethoxymethoxy)phenol} (3= 13)

A7) sstE 12 AlFel o] &3t AAE wE dtH, AV SFEE 6 WAl 33E 7 (222 mg, 0.67 mmol)S A}
g9, 233Ee Ay azvtEadgy (EtOAc/hexane =1/5)2 AAdte] A3k Q@A A Aol 3} 12
(0.15 g, 46%)= LA}, Ry =0.55 (EtOAc/hexane=1/5); 'H MR (300 MHz, CDCls) & 7.52 (1H, s), 7.50 (1H,

d, J=28.7Hz), 6.70 (11, d, J = 8.7 Hz), 5.67 (1H, s), 5.23 (2H, s), 5.21 (1H, t, J = 7.2 Hz), 5.03
(1H, t, J=6.5Hz), 3.72 (2H, q, J=6.9 Hz), 3.45 (2H, d, J = 7.2 Hz), 2.17-1.99 (4H, m), 1.82 (3H,

s), 1.68 (3H, s), 1.60 (3H, s), 1.23 (3H, t, J = 6.9 Hz); C NMR (75 MHz, CDCly) & 155.6, 153.2,
139.5. 132.2. 132.1, 126.9, 123.4, 121.2, 117.1, 115.5, 106.1, 93.4, 88.7. 64.5. 39.7. 26.3. 25.8,
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22.7, 17.8, 16.2, 15.2.

2-B21-7-(3,7-t}o| | d &E}-2, 6-t}o] A-1-Y )-6-H B A| N ZFF{2-Bromo-7-(3, 7-dimethylocta-2,6-dien-1-
y1)-6-methoxybenzofuran} (&3FE 3)

A9 E Y2 15 ml §%2 HuE FBHo| gertio] 2R E&H|F (gemdibromoolefin) (33E 12) (

g, 0.50 mmol), Cul (0.004 g, 0.02 mmol) & KiPO, (0.212 g, 1.00 mmol)Z 7}3}tt. HH = 387 A4 7F~
2 olul F U (2.5 m)E ALolA sAshedth, 1 thg, e EFBE 1147 B 80CoIA wakakel
o] HEE AT, YEES fRE 2 oista 3R 4o B2 AT, qdHEe 7Y 555!
Aot 23 ES 49 A=ntEaH (EtOAc/hexane =1/8)= AAlste] F-A oMike] #3H&E 3 (0.161 g, 89

%)= DA, R =0.59 (EtOAc/hexane=1/10); I NR (300 MHz, CDCl3) & 7.23 (1H, d, J = 7.8 Hz), 6.83
(1H, d, J = 7.8 Hz), 6.60 (1H, s), 5.29 (1H, t, J = 7.5 Hz), 5.04 (1H, t, J =6.9 Hz), 3.86 (3H, s),

3.56 (2H, d, J = 6.9 Hz), 2.09-1.92 (4H, m), 1.81 (3H, s), 1.62 (3H, s), 1.56 (3H, s); C NMR (75 MHz,
CDCl;) & 155.0. 154.6. 135.6, 131.2, 126.4, 124.2, 122.3, 121.4, 116.8, 113.8, 108.1, 108.0. 56.7.

39.8, 26.7, 25.7, 22.7, 17.7, 16.2.

2-8 2 R-7-(3,7-t}o| | d & E}-2, 6-t}o] ¢ll-1- Y )-6- (| EA| W E A ) Wl = FF{2-Bromo-7-(3, 7-dimethylocta-2, 6~
dien-1-y1)-6-(ethoxymethoxy)benzofuran} (ZEE 4)

A7) BktE 3 Al o] g3 AAE ug 1F, o97|M= IEE 12 Al FEE 13 (0.19 g, 0.39 mmol)S A}
g3t 233Ee A ARnET9 (EtOAc/hexane =1/8)& AA|sle] F-A oHrteo] 33E 4 (0.135 g,
85%) S AATE. Ry =0.65 (EtOAc/hexane=1/10); 'H MR (300 MHz, CDCly) & 7.22 (1H, d, J = 8.7 Hz), 7.04

(1H, d, J = 8.7 Hz), 6.61 (1H, s), 5.28 (1, t, J = 7.2 Hz), 5.23 (2H, s), 5.03(1H, t, J = 6.5 Hz),
3.74 (2H, q, J =6.9 Hz), 3.57 (2H, d, J = 7.2 Hz), 2.10-1.92 (4H, m), 1.82 (3H, s), 1.61 (3H, s),

1.55 (3H, s), 1.23 (30, t, J=6.9 Hz);: C NMR (75 MHz, CDCls) & 154.9, 152.3, 135.6, 131.2, 126.6,
124.1, 123.0, 121.4, 116.9, 114.9, 111.8, 108.1, 94.2. 64.3, 39.8, 26.7. 25.7. 23.0. 17.7, 16.2, 15.2.

2-(3,5-H| 2 (A EAH EA] ) 5D )-7-(3, 7-tho| W & &E}-2, 6-T}o] dl-1- L ) -6-W| F A M = F F{2- (3, 5-
Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2,6-dien-1-y1)-6-methoxybenzofuran} (3+gE 14)

A S ve 15 p £ WHE HFxo| 3= 3 (0.033 g, 0.09 mmol), 3}E 5 (0.044 g, 0.12

mmol), 2.0 M K,C0; =& (0.13 m¢) 2 THF (1 mO)E 7}star, W& EFES 387 7t2E5 AASSG.
Pd(PPhs), (0.01 g, 0.01 mmol)& 7}3taL thA] 387 7125 AAT & wkg EEL 80TolA 48417 &<t 1L
sty = 73tste] AASEY. Z3gES AdH azZvtE28Y (EtOAc/hexane=1/8)& A A|slo] FA
alxtel BFE 14 (0.023 g, 50 %)E AT, Ry =0.51 (EtOAc/hexane=1/5); H NMR (300 MHz, CDCl,) & 7.30

(1H, d, J=9.0 Hz), 7.16 (2H, d, J = 2.4 Hz), 6.92 (1H, s), 6.85 (1H, d, J = 9.0 Hz), 6.72 (1H, t, J
2.4 Hz), 5.40 (1H, t, J = 7.2 Hz), 5.28 (4H, s), 5.07 (1H, t, J = 6.3 Hz), 3.92 (3H, s), 3.79 (4H,
q, J=6.9Hz), 3.68 (21, d, J=7.2 Hz), 2.12-1.97 (4H, m), 1.93 (3H, s), 1.62 (3H, s), 1.56 (3H, s),

1.28 (6H, t, J = 6.9 Hz); C NNR (75 MHz, CDCly) & 158.5, 155.0, 154.6, 154.1, 135.2, 132.6, 131.1,

124.3, 122.7, 121.8, 117.7, 113.8, 108.0, 106.0, 104.5, 101.9, 93.2, 64.4, 56.7, 39.8, 26.8, 25.7,
22.9, 17.7, 16.3, 15.2.

2-(3,5-H| 2 (A EA W EA]) ] )-7-(3, 7-Tho| M D & E}-2, 6-Tho] dl-1-U )-6- (N S A A SA] ) il = F-&{2-(3, 5~
Bis(ethoxymethoxy)phenyl)-7-(3,7-dimethylocta-2,6-dien-1-y1)-6-(ethoxymethoxy)benzofuran} (& 15)
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71 SRR 14 A|Ze] o] &gt HAE wEt dtH, oVIA+ d%E 3 U4l 3%E 4 (0.03 g, 0.07 mmol)E A}
g3y, 233Ee Ay F=ulE @)Y (EtOAc/hexane=1/8)Z A A sle] A Aol 33L& 15 (0.024 g,
60%) S AATk. Ry =0.57 (EtOAc/hexane=1/5); 'H NMR (300 MHz, CDCly) & 7.29 (1H, d, J = 8.4 Hz), 7.15

(2H, d, J=2.4 Hz), 7.05 (1H, d, J = 8.4 Hz), 6.92 (1H, s), 6.71 (1H, t, J=2.4 Hz), 5.37 (1H, t, J
= 7.2 Hz), 5.26 (2H, s), 5.25 (4H, s), 5.03 (1H, t, J = 6.5 Hz), 3.75 (4H, q, J = 7.2 Hz), 3.74 (2H,
a, J=7.2 Hz), 3.66 (2H, d, J=7.2 Hz), 2.09-1.93 (4H, m), 1.89 (3H, s), 1.59 (3H, s), 1.52 (3H, s),

1.25 (9H, t, J = 7.2 Hz); 13C NMR (75 MHz, CDCl;) & 158.6, 154.8, 154.0, 152.6, 135.3, 132.5, 131.2,

124.2, 123.4, 121.7, 117.9, 114.8, 111.6, 106.0, 104.6, 102.0, 94.3, 93.2, 64.4, 39.8, 26.7, 25.7,
23.1, 17.7, 16.4, 15.2.

5-(7-(3,7-tho| v d & E}-2, 6-t}o] all-1-L ) -6-H SA A = F F-2-< ) !l Al-1, 3-t}o] 2{5-(7-(3, 7-Dimethyloct a-
2,6-dien-1-yl)-6-methoxybenzofuran-2-y1)benzene-1,3-diol}; BH|EF & B(mulberrofuran B) (& 1)

&} 14 (0.014 g, 0.03 mmol)= %%M@Hﬁﬂ(meo;¢‘H$W]ﬂﬂﬁlb%x$ﬂ(MHgM1ﬂﬂ
i, EFES 3U oA wweglth. A5 oq3e $ EtOAc (10 m) 2 AFHsta, e W 53}
A =AY A=ZvlEaY 3y (EtOAc/hexane =1/3)Z AAske] WA 3449l 33tE 1 (0.007 g,

67%)S AT Ry =0.15 (EtOAc/hexane=1/5); mp 65-67 C: H MR (300 MHz, CDCly) & 7.31 (1H, d, J = 8.4

s

Hz), 6.89(1H, s), 6.88 (2H, d, J = 2.4 Hz), 6.86 (1H, d, J = 8.4 Hz), 6.31 (1H, t, J = 2.4 Hz), 5.38
(1H, t, J=6.9 Hz), 5.04 (I1H, t, J = 6.3 Hz), 3.89 (3H, s), 3.64 (2H, d, J = 6.9 Hz), 2.09-1.93 (4H,

m), 1.88 (3H, s), 1.60 (3H, s), 1.54 (3H, s); 13C NMR (75 MHz, CDCl;) & 156.9, 155.0, 154.2, 154.1,
135.3, 133.0, 131.3, 124.2, 122.6, 121.8, 117.8, 113.7, 108.0, 104.1, 102.5, 102.0, 56.8, 39.8, 26.7,
25.7, 23.1, 17.8, 12.4; EI-MS m/z 392 (M+, base) 269, 207, 165, 123.

5-(7-(3, 7ol & §E}-2,6-tho] A-1- )~6-3to| ESA Ml = F &-2- L)W A-1,3-To] (5-(7-(3,7-
Dimethylocta-2,6-dien-1-yl)-6-hydroxybenzofuran-2-y1)benzene-1,3-diol}; EH¥|ZF & L(mulberrofuran L)
(3= 2)

7l S3E 1
stk x3)
%) AT, Ry =0.12 (EtOAc/hexane=1/5); mp 148-151 “C; 'H MR (300 MHz, CDCls) & 7.23 (1H, d, J =

EW

Az o] &3 AxE m) 5y, 7|AE FFE 14 Al 33HE 15 (0.02 g, 0.04 mmol)E A}
5o Ay mAzntEady (EtOAc/hexane =1/5)% AAdte] WA w4 3ketE 2 (0.01 g,

oo oX
%4,
m& 2,

8.4 Hz), 6.87 (2H, d, J = 2.4 Hz), 6.84 (1H, s), 6.76 (1H, d, J = 8.4 Hz), 6.32 (1H, t, J = 2.4 Hz),
5.40 (4H, br s), 5.04 (1H, t, J = 6.3 Hz), 3.71 (21, d, J = 7.2 Hz), 2.17-2.02 (4H, m), 1.87 (3H, s),

1.66 (3H, s), 1.57 (3H, s); C NMR (75 MHz, CDCls) & 157.0, 154.0, 153.8, 152.4, 139.1, 133.0, 132.0,
123.6, 122.1, 120.8, 118.6, 112.9, 110.2, 104.1, 102.6, 102.3, 39.7, 26.5, 25.8, 23.2, 17.8. 16.4; EI-
MS m/z 378 (M, base) 293, 254, 207, 123.
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k1
N2

mulberrofuran B (1)

EH2

OH
)
RO 0 ————
R OH

1 R = Me, R' = geranyl; mulberrofuran B
2 R =H, R' = geranyl; mulberrofuran L

3IHSd 10-2016-0108964

mulberrofuran L (2)

ORH

A\ 0,
Br 5 B
RO 0 O’
R 0

3 R =Me, R'= geranyl
4R =CH,0EL, R' = geranyl

ﬂ | o

CHO
Br
RO OH

R 8
6 R =Me, R' = geranyl
7R = CH,0Et, R" = geranyl

HO OH

9

R‘I
5R"=CH,0Et

OH
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g
3%)

k1

CHO
b

= RO

OH

CHO CHO &
/@ LA 6 R=Me. R' = geranyl
HO OLL HO OH CHO
9 R | € Z
10 R'= geranyl

TR= (HsDE1 R'=geranyl
HO R"O
Br —— Br —° .
HO R'O RO
8 11 R" = CH,0Et 5 R"= CH,0Et
CHO
Rf

6 R=DMe, R'= geranyl 12 R= MC R'= geranyl 1\.1lr: R'= geranyl
7 R =CH,0F, R' = geranyl 13 R =CH,0LL, R'= geranyl -m CH,OEL R' = geranyl

DR!I

OH

<0 —— <0
RO 0 RO 0

RI R r H

14 R=Me, R' = geranyl, R" = CH,OFt
15 R, R"=CH,;0EL, R'= geranyl

1 R=Me, R = geranyl: mulberrofuran B
2 R =H, R'= geranyl; mulberrofuran L
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