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3 kst Eolakm, R.el Ol [348h4 2a] wi= [8hehA) 2b]olH Feld npe} B,
A7) Wee Reze] fol8ueN BRANCRN AT 5 gl

7] A1 guRE HEGolERFY, WYdZReels, oAREUEY, UuEgaEAes, N N-tIWIEEe}
= loit, old] AL AL ohm vetAs

o Sdsh, 7] FEEAS B REEAS UEAJE W A

£
(o

W, vt e ke

Ueor, A7) (et 3lom B setee 8] [34eh4 5]o® ®AEE 3ehES B(ORw)sd WA

R2 R1
R X

Ry
7] [8Fsha] 519014, Ry, Ry, Ry 2 R9 Aol [ 1a]l =& (384 1blolA Aot uie} 5Udkar, Ry
= g = olojAZaIoln | X&= ddz Aot}
Hoatmo)] o)shd, Ay] WS Hul AASHA AWed, -50 WA -80 Tol Aol A7 EAste] f7]-8m)
oA 0.5 WA 2417 Z¢t bk A7 F | -50 WA -80 T ALoA B(OR):2 A7 H, A4L20=2 252 A
8] &4

=
T

dagete|s, ofEUEY, trddRiels
5

o
= 1% ol F 9, whgrEaE deldelH=a 5 g

71 (884 6191, Ri, Ry, Ry B Ry Agoli= [318h4 la] = [3hsH4] 1blellA o)t vpe} g8t
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A7) WbSo A g2 AE fr] gt dRAPA A2 wpEA S AE Bry, B N-bromosuccinimide(NBS)E

Arhstel FaE + k.

N

o=, A7) [8e] 6]o2 BAHE 3FES sbr] (88 719 ES FeHdEY weAlA FHAE
Azsta, A3dE o Tgste] wbsAPoRA AxE 5 gl
[shet2] 7]
Ry
R3
R2 R‘l

471 1884 7]191M, Ry, Ry, Ry R Ry Aol [88H4 1a]l B [318H4] 1blellA Aol dt uhel & sttt

e 7181 ske] -60 WX -80 T2 AolA @71E 7l 1 WA 3A1F & v
F odxd, AV dVEE REygEBuli) E=E ddagu=A]%%(alkyl Grignard

ot —
Y
>
iy

AA FAE

£ 60 UIA ~80 T AL A4S Feow 2EE A5A7WUA 6 )
aie},

471 F718 R HeldolHE, HESSo|Erifd, tol$ks xdshs o FollA AdEEE 15 oY F
sler, wrdale HESl=2Fad 5 Ao

R, Re
R4 Rs O R3 X
R ®
’ — > R; R Ry R4
—_—
R, R4 R R
RZ R1 O 2 O 1
Rs Rs X
R, Re
5~ Rs\
U BN = |
“Creee 1) “>do R
O Rs O
R B(OH
R; R, + R no N Ay 3 (OH),
RZ R1 R2 R1 -
¢ (Lo TR
R /O/Q/O R //Q§O R, R4
3 B - 3 B __
R \// O R4 \J O
4 N _N
Rs Rs R3 B(OH),
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Ry R4

O B(OH), Rs O B(OH),
Ry R Ry R
pes pee
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[0101]
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[0105]
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[0107]

[0108]

[0109]
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[0111]

[0112]
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R, R, R, R,

R, : HR3OHR3HR3OH

Rs R, Ry R, Ry R, R; R,

O O

Ry H R OH Ry H Rs OH
R, R, R4 R,

=
C(OR)=C(CH,),COCL, COORs, C(OINRgRjy % CR;NHRy, ZollA AMeEzar, AT &4, Ak e A4} F36td
18E FAFE 5 A3,
RrZ e B ofHC g,

Rs, Ry, Rio, Rit 2 Ry AR TUAY Holata, 7 5HHORE F4 B (8 2 ol FolA A

A7) ofg m delzoldel lele wad] A4W $4A4 1 A e AR FAAG Aol 47 =
UHOE HEBA, Ak, (027, (2T B (0R,OE A8E 5 9,

= =AW A} olFo] ThestH, wEkd datolgel os) FdH A

2 g 93|, AVl F4 718 sitEe  FAAQ o2+ aurofusamin,  xanthomegnin,

hibaricimicinone, biphyscion, cardinalin, tetramethylcupressuflavone, (R)-kotanin, (R)-biflavone &<
E F Joy, ol Aty = AL olYt).
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Ar = 4-MeOPh
(R)-Kotanin

Tetramethylcupressuflavone

[0113]
[0114] kotanin& & el wE [3}8}4] la] Hi= [3}8H4 1b]=
= =] =) O = - =
%%%éli 3te] al7] ¥k 20 UEld FAAARE T F
[
[0115] (W82 2]
Br B(OH), Br H 1) Butyl vinyl ether
O O Pd(OAc),, dppp
MeO OMe AcOH, CH;CN MeO OMe NEt3 140 °C MeO ome_ AlCk AICIy OMe
MeO O OMe 100°C, 12 h MeO. OMe 2)HCI, rt, 4 h MeO OMe CHZCIZ rt HO OMe
Br B(OH), Br H
o} 0 fe)
Gl ol |0 >
z I, HpSO,
HO ome __ (Ar=4MeOCeHy) HO oMe | o OMe
HO OMe  Ba(OH),*8H,0, EtOH HO OMe | DMSO,85°C, 12h MeO o)
) won |, 1) )
o L o |
64 % (over two steps)
e} (o] OMe
O jl O 1) KOt-Bu s O
¢ oM t-BuOH, 60 °C, 12 h
HO OMe © MeO:C.qy OMe 0”0 OMe
HO OMe  NaH, THF/DMF (1:1) 0.c° OMe | 2) NaH, Me,SO0, MeO 0. .0
O 0°Ctort, 12h MeQz O HMPA, t, 20 h O P
o L o) 7 OMe
[01 16] 33 % (over three steps)
[0117] @, 7] hibaricimicinone # wgo] wE [338h2] 1a] H& [31812] 1b]2 HAIEHE F4 7124 vloly
d REN SBHES FURRA s §7] WA 33} go] FAHow AWAA AxD & sk,
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[0118] (W82 3]
o
Br B(OH), Br Ofte MeO one
O O 1) n-BuLi, THF O
MeO OMe 1) Hy05, NaOH, rt, 4 h MeO OMe -78°C,2h MeO OMe
MeO OMe 2) Mel, K,CO;, MeO OMe  2) cico,Me MeO OMe
O acetone, reflux, 12 h O -78°Ctort, 12 h MeO O
Br B(OH), 95 % Br ove 83 % ove
o o}
o (¢] Br
Eun O OMe ELN O OMe
HNEty, AlMe, MeO OMe M» MeO OMe 1) s-BuLi, THF, -78 °C, 20 min.
toluene, 110 °C MeO O OMe  AcOH,CH,Cl, ~ MeO O oMe 2)Mel, 78 °Ctort, 2 h
12h 12 h " ’
86 % Fa OMe 83 % o OMe
o [¢] Br
o] Me o Me Me SIME';
OMe OMe "Pr4o
Et,N O 1) BGl, CH,Cl, MeO O Me+ o
MeO OMe 78°Ctort, 12 h HO OMe .
MeO O OMe  2) Me,OBF,, Na,HPO, HO O OMe > Bn?l’BSéH
MeCN, rt
Et,N OMe MeO OMe
O Me O Me

[0119] Sites e

[0120] TS, B ok 5ly] [38h] 12a] i [FFeh] 12b]E2 BAEE 4 7184 g e E Ae.

[0121] ool W &) [ahehA 12a] Ei (3914 12b]2 BAEE HY /188 O EE 3] (394 la)
TE (3] b2 FAEE F4 7124 mloldld BEMN 3EES AEAA §l7] (314 9a] T [318H
bl BAIEE ES Axss 9A; A7) (8182 9a] & [88H] oblE TAEE SFEES gdddol
R A7 a7 (88 10a] EE (S84 10b]2 BAEE SES Axes vk 47 (3844 10a] Ex
[3}8H4]) 10b]2 FAHE 4ES} FR2ololoues weAlA a7] [31814 11a] E& [38H4] 11b]= %
AE e gES Azxste @A 2 7] (38 11a]l e (38 112 FAEE 3gES goddeld
A7 AL E et o an Axd
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Rs E OH Rs O OH
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[0123] Rs OH Rj OH
[0124] [s}8t4] 10a]l [3}8}2] 10b]
Rs E OH Rs O OH
R, OH Ry OH
R, i OH R, O OH
[0125] Rs OH Rj OH
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[3}&4] 11a] [8+84] 11b]

Ry O Ry o
R, o> R, o>
Ry g O Ry E o

[3}&4] 12a] [38+eH4] 12b]

Rs : o> Rs i o>
HO O HO ©
HO O o> HO E o>
Rs O Rj ©

471 1884 9al WA [34e44] 12a] B [8Feh4] 9b] WA] [818H4] 12b] FolA,
Ri, Ry R Re8 A= [34844] la] L= [34812] 1b]ollA Aoldh uiet 4T o= glov, ugdaiAl= Ry 3
R CreASAlolaL, Ry A, €482, (CHy),0(CH),CH;, ©FECEZ, oG AE, b0 G 5Al

EIEE EO ORI 2 IR R D IR

A7) WA FAROR A B, 7] WA 4% e 5 gloul, ol @uE Qe oht,
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Br O B(OH), Br O OH Br O OH
MeO OMe  H,0, NaOH  MeO OMe AlCI, MeO OH
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74 %
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T, B ae o] (384 1dal Ee (3] MblE FAHEE F4 7188 " eteE Aleet
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471 1884 13al,

R (CH),0(CH»),CH;
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G, CoeAld,
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R; OH
R, O OH
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[s}sh2] 19]

(HO),B O X

PO oP
PO OoP
(HO),B X

[8}&4] 20a]  [3}8h2] 20b]

O\ ’R5 O\ -R
O:(\\I\Ela x 0% /\r\é 5 X
- ¥
T T
PO oP PO oP
PO O OP PO OP
O/&B X _o,o\\ O
; =

O B
h=q] :
=

RE Cred, (CHy),0(CH:),CHs, ©FHC&Z, oFHC @7, oFHCEASA R S H R0 A5 ol

s 7184 Cs2 A, ol e,

371 obC 2, obHCEAE, oL ASA B B ROFAC G A SAI Y] b E= FE RotH e 919
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g g e, FAFeR vleldde] 2-9X] 9} 6-$X ] AFIE AoletA st WH2
2 7& FEA] o] Fod 4 Q.
[0176] [HFS-2] 7]

MOMCI 1) n-BuLi, THF O
/@\ K,COs, acetone /@\ _ -78°C,2h
—_— =
MeO OH reflux, 12 h MeO OMOM 2) FeCly O

92 % -78°Ctort, 12h
3)HCl 1t, 2h

Br Br B(OH),
O O 1) n-BuLi, THF O
NBS  Mmeo OH BnBr  Meo OBn__-78°C,2h
DCM, rt, 4h MeO OH K,COj3, acetone MeO OBn 2) B(O-i-Pr);
O reflux, 12 h O -78°C to rt 12 h O
Br Br 3)HClrt,2h B(OH),
racemate
R5\N’—’\/O R5\N,‘\/O
/ =0 / =0
B(O Rs B50 Bz
O HO,C._N._COzH O O ©
MeO OBn MeO OBn N MeO OBn
MeO O OBn DMF, 4A MS MeO OBn MeO OBn
B(OH), dean-stark distilation O B\/&\o: O B\QO_\O_O
racemate 24h R5’N“/ <5 RN
[0177] 5 0
[0178] A7) W 1 B dolR 4 J1A uloldd WEA BES o] &3te] dhv] WA go] wWE Wwoz
TR 4 184 SRS AxE £E A
[0179] [9H--2] 8]
B(OH), Ar—Br Ar Ar Ar
o e [0 »
MeO OBn Ba(OH),*8H,0 MeO OBn , MeO oBn| Hz PdC MeO OH
MeO O OBn dioxaqg/ngc(:)(&Z) MeO l OBn MeO OH | EioH. it 4 MeO ] OH
B(OH), reflux Ar l Ar Ar
[0180] 24h
[0181] ojah, ¥ WS niEAE AAdE Fum sto] E Iwo] &= vlEEokllA T AAE 7 A7t ol
shAl A 4= EF AGAE] Awsit. ey B AHe oy b Aol FEE FdE ¢ oy, 7)o
A Awss Aol #4EE Ae opr
[0182] A Al
[0183] Ao 1
[0184] 1 e
n-BuLi, TMEDA, THF O
/@\ -78°C,2h MeO OMe
MeO OMe then, FeCl, Meo OMe
0°Ctort, 12 h
A
[0185] 4
[0186] Ze}x=ol] A (23 g, 167 mmol), TMEDA (27.5 g, 183.7 mmol)S THF 500 mlell &3IA7 5, A7) Zebx

as
-78 T, ol=2 7|HF &2 W& n-Buli (1.6 M solution in hexane, 110 mL, 175 mmol)S 3] sH&X A7}
A 243§, EEkAaAE 0 T2 ASAIZL Y FeCly (29.8 g, 183.7 mmol)& F7bebal, whe 99
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[0188]

[0189]
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[0193]

[0194]

[0195]
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[0198]

[0199]

[0200]
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225 A 2m7R] HAHF FSA7Ia, F7F vbSAIHG 12413 H, vkgo] Fad AL Flstar, IN
HC1E o] gste] A3t dEolME o ER FE5te] f7]5S BS H, AXAE AMEste] 328 AAS L &
=7 5, A3 2 ET Y9 M (silica gel, EtOAc : haxanes = 1 : 5) 02 AAslo] EH s 3IdES I
o

white solid, =&: 66 %(15.2 g)

I NMR (300 MHz, CDCly) & : 7.29 (t, J =9.34 Hz, 2H), 6.66 (d, J = 8.24 Hz, 4H), 3.72 (s, 12H)

2 A

O Br2 Br. Br
MeO OMe AGOHICHCl, Moo g OMe
MeO O OMe rt, 3h MeO ] OMe

93 % Br Br

a4 1

SA9] 33HE (9.38 g, 34.2 mmol)S WlEAFEelo|=o] &aiA71 FH, AcOH (0.59 mL, 10 mmol) Z Br,
(7.7 mL, 150 mmol)E H7}sle] 3A17F EoF M-S A7 E3F NanS,0:2 AAE ¥ §7]28 Bgadu, =&
odolAElo| ER FE3}] F7]5S EUtt. BolR 7152 brineeZ Mg FH, AXAE ALEste] FE&
AAsLAL, 7Y =] Ty AegtA A8 A2vtE 289 H(CHCl, ¢ Hx = 1 @ 10 > EtOAc @ Hx = 1

10022 A
white solid, & 93 %(18.66 g)

'H NMR (300 MHz, CDCl3) & : 7.84 (s, 2H), 3.64 (s, 12H)

Br. Br B B(OH
O n-BuLi, Et,0 ' O (OH)
MeO OMe -78°C,1h MeO OMe
MeO OMe then, B(Oi-Pr); MeO OMe
O -78°Ctort,10h O
Br Br

B(OH),
0
" 72 % 5

2 @9 3E (17.95 g, 41.8 mmol)E F4= tlolEoel2 300 mlol] &3 1 25, =78 T o= 7|73}l
2l n-BuLi (2.5 M in hexane, 35.2 mL, 87.9 mmol)E& A3 X HrtsEddk. 1A H, tri-
isopropylborate (48 mL, 209 mmol)& ZH7}tal A3 dhg 258 AL2o= *V\’\] 7] A 10/\]{“:“?} IHE-A
Aot Mg FESF ES FUlete] WS FEAVIAL, oldoMHolER FEIIUTE. H715 S brinel® AlH
g, Fis AASL A w58t ZeiA] degkA A9 aEatEady] H(EtOAc: Hx = 2 1 D oE A}
ATH.

white solid, & 72 %(15.6 g)

1
H NMR (600 MHz, acetone-dg) & : 7.97 (s, 2H), 7.32 (s, 4H), 3.64 (s, 12H).
PC NMR (100 MHz, acetone-ds) 6 : 206.2, 164.4, 158.4, 140.4, 124.8, 112.1, 62.2, 61.0.

"B NMR (190 Mz, acetone-d;) & : 29.90.
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[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]
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HRMS (ESI) calculated for [M, ClngngBr208]+I 519.9534

4 G

OBn OBn

“'OBn N:>:O NQ:O

Br B~Q Br B’\‘O
Br O B(OH), HO.C._N__COH O /§ O OAO
OMe

MeO 4A MS MeO OMe R MeO OMe
MeO O OMe toluene/DMSO (10:1) Meo ‘ oM Meo O OMe
Br B(OH), 120°C, 4 h Br l?’-%}:o Br l|3’-%>:o
O\\N~ o Q\“‘N%O
OBn OBn
5 13 (41 %) 13" (46 %)
A7) 3Gl A3 BEE (2.4 g, 4.65 mmol)9} 4 A EE|FHTA ol

] 4 H (2.0 @& YUvdAIAo|=/EF
(1:10) 110 mlol ¥& 3, 71Zw=zA (5 g, 16.3 mmol)E H7lste] FA1715, Dean-Stark ZHAHE A X
o E& AASHA ¥hgo] HES FQlrt. 4AF F, WhE EFES AL BAA7IIL, oHolAH ol EE
% 3k 5, brinel® AlFsal AXAE AL
1A A" 3 Z2vlE a2 H(EtOAc : haxanes

-

5]

=
=

ol
ad

13 : a white solid (2.27 g, 46 %).

HNR (600 MHz, CDCl;) & @ 7.97 (s, 2H), 7.42-7.30 (m, 10H), 4.66 (d, J = 11.44 Hz, 2H), 4.48-4.39

(m, 4H), 3.95-3.90 (m, 2H), 3.82 (d, J = 17.02 Hz, 2H), 3.60-3.50 (m, 12H), 3.38 (s, 6H), 1.98 (br,
2H), 1.67-1.53 (m, 8H), 1.35-1.27 (m, 2H).

13C NMR (150 MHz, CDClz) & : 168.5, 167.8, 160.9, 157.1, 139.7, 136.6, 128.8, 128.4, 127.9, 122.4,
111.6, 79.6, 73.1, 71.5, 62.4, 60.6, 60.0, 56.7, 29.9, 26.0, 21.5.

YB NMR (193 MHz, CDCly) & : 12.00.

HRMS (ESI) calculated for [MNa, CiHsB.BroN:NaOy]l': 1083.1869; found: 1083.1879.
13" : a white solid (2.02 g, 41 %)

' NMR (600 MHz, CDCl3) & : 7.94 (s, 2H), 7.40-7.28 (m, 10H), 4.57-4.48 (m, 4H), 4.36 (d, J = 15.85

Hz, 2H), 3.86-3.79 (m, 8H), 3.56-3.48 (m, 4H), 3.26-3.17 (m, 4H), 1.86 (br, 2H), 1.62 (br, 2H), 1.47-
1.37 (m, 6H), 1.23 (br, 2H).

13C NMR (151 MHz, CDClz) & : 168.5, 167.8, 161.8, 157.7, 139.8, 136.4, 128.9, 128.8, 128.6, 123.3,
111.9, 79.0, 73.0, 72.2, 62.2, 61.2, 61.1, 57.1, 29.3, 25.3, 20.3.

YB NMR (193 MHz, CDCly) & : 12.65.

HRMS (ESI) calculated for [M+Na, C48H5QB2BI'2N2N3014]+: 1083.1869; found: 1083.1874.
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[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

SIHSd 10-2017-0095796
Pl 1.1
.OBn

N$:o

Br Bw% Br
O aq. NaOH AcOH O )
MeO OMe MeO OMe “OBn

+
MeO OMe THF MeCN MeO OMe HO,C._.N._ CO.H
rt,1h 100°C,12h

Br B -o)_——;o Br
91 % (over two steps)

Q‘N‘)%o 6 12

13

4 FANA AZEE F3E (0.3 g, 0.28 mmol)E EHIEZSto|=2 5 20 mLoll £3)A1Z1 H, IM NaOH &<
(1.7 mL, 1.7 mmol)& FH7}ste] 2ol 1 Az &<t vgAIZAT. BbE 5 §, 22H0E WH (pH 7, 0.50
M, 40 nL)2 AA3 L, odofAHEE Arlaldivt. #7153 255 8T F, E52 odoMHoEE A
7tate] FEGT. EoR E5S THAA 2 I uAE ofELE AHE FH, o, o7
(filtrate)s 53t 718 Bz =g 3 b

off
Nn
i,
T
oo
o
QL'
rlo

MeCN 20 mLell &3iA1Z] H, AcOH
i,JL~ Wzt 5, B 3 7)ele]
EEA7 A, At dYazvE 1y

fFr715& Rof PxA=Z —r—ﬁ':% A A g 17‘4 %%3}9351
(0.8 mL)S H7}8Fd 100 Col 4

AAstaL, odolAH | ER FE3 D}E, AZA R
WH(EtOAc : haxanes = 1 @ 5)0.=2 AASte] H43t= sES A).

white solid; =& 91 %(0.11 g)

1H NMR (300 MHz, CDCls) & : 7.53 (d, J = 8.79 Hz, 2H), 6.67 (d, J = 8.79 Hz, 2H), 3.72 (s, 6H), 3.56
(s, 6H).

[alD' =-5.1 (¢c =1, CHCls).

HRMS (ESI) calculated for [M+Na, C16H16BrgNaO4]+I 452.9308; found: 453.9306.

HPLC: Chiralpak 0J-H, 25 C, n-hexane/i-PrOH (98:2), flow rate = 0.5 mL/min, ty = 24.6 min.

A 1.2
o]

o W ®
MeO OMe Pd(OAc),, dppp HCl(aq) MeO OMe
MeO OMe NEts, ethylene glycol rt,4h MeO OMe

O 140°C, 12h O

Br

88 % (over two steps) 0
6 14

St 1.19 S (0.95 g, 2.2 mmol), Egjodolyl (1.23 mL, 8.8 mmol), 1,3-R|AUAILEAT -T2
~bis(diphenylphosphino)propane;dppp) (0.36g, 0.88 mmol) % Pd(OAc), (99 mg, 0.44 mmol)E E7]%+ o
2 Z 50 mLoll &aIAIZ TS ol= 3 71F8e] 140 Colld 5EZF wbgAAY. tgow A
Hen)do] X (butyl vinylether) (1.14 mL, 8.8 mmol)Z 7}l 12 A|ZF H<k Wh-ga
/E}% 2 Y713, dak 8 (5%, 30 mL)i A7rato] 4XZE B WA Y. g FR &
o FAHs 7, WEHASFRZEgo|EE o]|L3lo] F=39T). §7=S B2 AFHEm, FAFeE E
2 AAG 5, s5AA A7 dea2etEad 99 (EtOAc © hexanes = 1 @ 1)=& AT},

ﬂJLJO-

;m
=
e

white solid; 4% 88 %(0.69 g)
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]
[0243]

ZIHSd 10-2017-0095796
HNMR (400 MHz, CDCl3) & : 7.86 (d, J = 9.00 Hz, 2H), 6.82 (d, J = 9.00 Hz, 2H), 3.80 (s, 6H), 3.47

(s, 6H), 2.63 (s, 3H).

“C NMR (100 MHz, CDCly) & :198.9, 162.1, 159.8, 132.1, 126.1, 117.4, 106.7, 61.7. 56.3, 30.7.
[aID" = -40.4 (c = 0.27, CHl); FAZ[ alD = -34.8 (¢ = 0.67, Colls)

HRMS (ESI) calculated for [M+Na, C20H22N306]+: 381.1309; found: 381.1309.

HPLC: Chiralpak AD-H, 25 C, n-hexane/i-PrOH (97:3), flow rate = 0.5 mL/min, tg = 94.6 min.

(0] (o]

AICl5, CH,Cl, Ho O OMe
MeO O OMe rt 2h HO O OMe

92 %

(@] (@)
14 7

A 1.2¢9 3F3E (0.11 g, 0.31 mmol), AlCl; (0.2 g, 1.5 mmol)S HEHAZFEeo]= 10 mLol] &3iAA,

of2 3 TIFeFY]  AdolA 2A1ZF BoF RESAIAT. ¥HE TR OF B2 AT FH, odolAHoER
FEINT. AU S B2 FH, AFSE SRS AFRAR AAGRL, FFEAA AU APazetEady
# (EtOAc : hexanes = 1 : 1) 2 AAsAt}.

white solid; 9% 92 %(93 mg)

1H NMR (400 MHz, CDCly) & : 7.86 (d, J = 9.00 Hz, 2H), 6.82 (d, J = 9.00 Hz, 2H), 3.80 (s, 6H), 3.47
(s, 6, 2.63 (s, 3H).

“C MR (100 MHz, CDCls) & : 203.1, 163.9, 162.1, 132.8, 114.8, 109.9. 102.8, 56.4, 26.5.

rt

[(l]D =64.3 (C = 005, CHQClz)

HRMS (ESI) calculated for [MNa, CyHiNaOs]: 353.0996; found: 353.0994.

skl o 1.4 : Deshydroxytetramethylcupressuflavone®| 4

o

o) HJ\©\
OMe I2

o
80
Ba(OH), 8H,0 H,80,  MeO O o oMe
o oM
OMe EtOH DMSO MeO Q e
40°C, 12 h 80°C, 12 h |

7 64 % (over two steps) 01

S 1.39 335 (80 mg, 0.24 mmol), p-anisaldehyde (69 mg, 0.51 mmol), Ba(OH), - 8H,0 (0.16 g, 0.51
g

%E ] <) O}'Oq



[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
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22= (61 mg, 0.24 mmol) & H,S0, & #7}38}]
80 TollA 12 AR &b WA whg TR F, Aeom WAL, E3 ddopAH|ER FEgT)
o S FEE AXAR AAR F, sFA7 A AdazelE ey (o oAl H o]

F715& Bol {3
E o] &)= AA|3}e] Deshydroxytetramethylcupressuflavones A 33T},

I NMR (500 MHz, CDCl3) & : 8.40 (d, J = 9.03 Hz, 2H), 7.34 (d, J = 8.79 H, 4H), 7.22 (d, J = 9.03 Hz,

2H), 6.80 (d, J =9.03 Hz, 4H), 6.69 (s, 2H), 3.87 (s, 6H), 3.79 (s, 6H).

PC MR (125 MHz, CDCly) & : 178.4. 163.2, 162.4, 161.7, 155.0, 127.7. 127.6, 123.9, 118.2. 114.6,
109.6, 109.3, 105.4, 56.6, 55.6.

rt

[alD =-8.4 (c =0.15, CHCly).

HRMS (ESI) calculated for [MNa, CyHoNaOs]': 585.1520; found: 585.1519.

Aol 1.5 ¢ Desmethylkotanin®] @A

OMe
=
CICO,Me Me,SO, O
KOt-Bu NaH o0 o

OMe NaH OMe

HO OMe  THF/DMF  t+BuOH HMPA Ox° OMe
<
OMe

0°Ctort,12h 60°C,12h rt, 20 h

o 33 % (over three steps)
7 2
A 1.39 3gE (99 mg, 0.3 mmol), NaH (60 %, 30 mg, 0.75 mmol)Z 0 C2] <= DMF/THF 1:1 &-&uj 10
mLoll &alA171 F, chloromethylformate (0.14 g, 1.5 mmol)E #H7}etiv}. WS EES AAs] Ao7 %
o} ZF-3)

A 12ARE FF AT, whe TR 5, 23 dEokAHo|EE o] &sto] FEF H, FUITS
<]

A5
T FEe AXAR AAANTIL sFEte] A 2AE dAT. Beo® t-BuOH 10 mL& H7bete] &&ja
3

KOt-Bu (0.34 g, 3 mmol)E H7}sle] 60 TollA 12 A 7F S wh-S A AT, WhE 28 5 Aoz WAz 1,
55 Hrlslel A3 H, dEolAHolER FEIUY. F715S BEldta, 52 1 N Gk o dobA g o]
EEZ Hrlste] AFESIG Y. 77158 B H, IRIE FES AXAR AAS I, sF3e] IAE AU}

AojZ A= HMPA 5 mLell &3fA1Z1 F, NaH (60 %, 30 mg, 0.75 mmol)$} Me,SO, (0.11 g, 0.9 mmol)E #7}5}
Ao A 20 AZF WESAI Y. WHE TR
oA HolER AFZE3IT. 77158 Kol Fshe 78 AXAZ AAS H, 53t

A2 EIH I H(ELOAc : CHCl, = 1 @ Do2 B&ste 5243 33EQA (-)-desmethylkotanines AATE.

2 9

T8 33 % (43 mg).

I NR (400 MHz, CDCl3) & : 7.85 (d, J = 8.85 Hz, 2H), 6.97 (d, J = 8.85 H, 2H), 5.55 (s, 2H), 3.98
(s, 6H), 3.82 (s, 6H).

PC NMR (100 MHz, CDCls) & : 167.1. 163.6, 161.1. 152.5, 124.4. 109.8, 109.2. 107.8, 83.1, 56.6, 56.5.

rt

[(l]D = -28.1 (C = 011, CH2C12)
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[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]
[0271]

ZIHSd 10-2017-0095796

HRMS (ESI) calculated for [M+Na, CooHigNaOsl+: 433.0894; found: 433.0896.

SFA) oﬂ 2.1
OBn
B BN\\ ° B oM
~ r e
r O \O%O aq. NaOH K,CO3 O
aq. NaOH
MeO OMe H20, Mel MeO OMe
MeO O OMe THF THF acetone MeO O OMe
B I?i%‘>~;o 1 h ,4h 80°c,12h g OMe
NI
Q o 95 % (over three steps) 8
OBn
13'
e 19 4 AN FA3 3EE(13') (2.26 g, 2.13 mmol)S THF 100 mLell &3)A1Z1 =, 1M NaOH (
mL, 12.8 mmol)S F7}ale] A2oA 1 A7 B¢ WHSA|7|a, Eado]E W3 (0.5 M, pH 7, 200 mL)E
sto] BAT 57, oEolAEo|ER FEET. f7EFS Roq, £ ool ER AFET e
TE Rol Ziste TR AAR A, wFs nAE AT A7) Ao nAE ol HMELR A A
aklar, ofztel(filtrate) s sFdt] 71€ Hx EE 343l
f715e Wop AR FHS ARAZ AAANI L FHdHe]

s oz Ay dojzl uAE ofAE 50 mlel] &A T, K00, (1.27 g, 9.2 mmol) 2 Mel (0.57 nL,
mmol)E 78t 80 TollA 12 AIZF B9k FFAAL. ¥ T35 F, J202 YA 7]a, 3} ool
ER F&3 F, IAFSE FES AA F, sFcte] Ay A Ada=vEad9H(EtOAc : hexanes =

5)ez Easic).
white solid; & 95 % (0.99 g).

" NMR (300 MHz, CDCls) & : 7.14 (s. 2H), 3.88 (s, 6H). 3.66 (s. 6H). 3.58 (s. 6H).
BCNMR (100 MHz, CDCls) & : 149.9. 149.1, 146.9, 124.8, 116.3, 110.9, 61.1, 60.8, 56.4.
[a]D" = -8.2 (c = 0.21, CHCly).

HRMS (ESI) calculated for [M+Na, C18H20Br2NaOG]+Z 512.9519; found: 512.9520.

A 2.2
Br- OMe MeO,C OMe
O n-BuLi, THF O
MeO OMe -78°C,1h MeO OMe
MeO OMe then, CICOzMe MeO OMe
O 78°Ctort, 12 h
Br OMe MeO,C OMe
83 %
8 9

el 2,19 33HE (0.78 g, 1.6 mmol) = ¥ THF 20 mLoll &3HAIZ FH, -78 C, o= 7]Fa}lolx
BuLi (2.5 M solution in hexane, 1.5 mL, 3.8 mmol)& HZ3] IWE&H Frlsle] wbEA AT, 143
X

methyl chloroformate (0.62 mL, 8.0 mmol)ZE ¥Wr$ &3t&Eo]| H7}st

&:J
X
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[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]
[0287]

(EtOAc

hexanes =

ZIHSd 10-2017-0095796

colorless oil; <& 83% (0.6 g)

"H NVR (400 MHz,

13
NMR (100 MHz,

CDCl3) &

CDCl3) &

0 7.49 (s, 2H), 3.93 (s, 6H), 3.91 (s, 6H), 3.74 (s, 6H), 3.58 (s, 6H).

: 166.5, 153.5, 151.4, 148.7, 124.6, 119.2, 114.4, 62.3, 60.9, 56.3, 52.4.

[alD" = -1.5 (c = 0.26, CHCly).

HRMS (ESI) calculated for [M+Na, CgﬂbﬁN30uﬂ+i

HPLC: Chiralpak OD-H, 25 C, n-hexane/i-PrOH (95:5),

473.1418; found: 473.1419.

flow rate = 1 mL/min, tz = 12.5 min.

el 2.3
Br
MeO,C OMe MeO,C OMe
CL. = T
MeO OMe FeCly MeO OMe
MeO OMe AcOH / CH,Cly MeO OMe
O rt, 18 h O
MeO,C OMe 68 % MeO,C OMe
Br
9 15
Fgdel 2.29] 89HE (88 mg, 0.20 mmol)S AcOH/CHCl, 1:10 3§ 11 mLol &A% ¥, N-HZ RS olm] =
(NBS) (0.10 g, 0.60 mmol) % FeClz (0.16 g, 1.0 mmol)& #H7Fate] gLolA 18 Al FeF wbEAZ T, W&

vellowish oil; &

'H NMR (400 MHz,

“C MR (100 Mz,

HRMS (ESI) calculated for [M+Na, CZALMBrgNa0uJ+1

1 N HC13} odolAE|o] E
AR FEE AAT F FHA7I, desadd

CDCl3) &

CDCl3) &

& A #71%

, Ee JHolAEH O ER AFEde] &

F2vtE a9 H(EtOAc : hexanes = 1 :

rlo
ML
NG
QL
nm Kl

68 % (80 mg)

© 3.95 (s, 6H), 3.85 (s, 6H), 3.78 (s, 6H), 3.54 (s, 6H).

: 166.4, 153.0, 152.0, 147.0, 130.0, 122.1, 115.4, 62.3, 60.9, 60.7, 52.9.

628.9628; found: 628.9629.

Ao 2.4
MeO,C O OMe EtNH Et,NOC OMe
-2
MeO OMe AlMes MeO E OMe
MeO OMe toluene MeO OMe
O 110°C, 12 h O
MeO,C OMe Et,NOC OMe
86 % 17
T =324 40 mLoll EtoNH (0.9 mL, 8.7 mmol)E ¥& &, 0 C ok=2F 17]F38boll A AlMes(2 M solution in
hexane, 3.5 mL, 8.7 mmol)& $HE-&4 s H7lsigith. 10 & H, 75 EF4¢ 10 mLol &3|A7 FA 4
3.29] 3= (0.49 g, 1.1 mmol)S H7tste] 110 CellA 12 AIZF &< SHFAIZATH -8 T8 F, H20=2 Y
X713, =& HUbste] AT H, ddolAH O ER FE39UTE. F7152 Kol brinel®E AFHg H, &F
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[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]
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Fe 2ie AASRD FEAA deitd Agazvhead sy (ol dobEelE o §) = Al

ol

colorless oil; & 86 % (0.50 g).

1H NMR (500 MHz, CDCls;, some peaks split due to amide rotamers) & : 6.82 (s, 2H), 3.84 (s, 6H), 3.80-
3.69 (br, 2H) 3.62 (s, 6H), 3.54 and 3.50 (s, 6H) 3.42-3.12 (br, 6H), 1.21 (t, J = 7.08 Hz, 6H), 1.06-
0.97 (m, 6H).

PC MR (125 MHz, CDCls, some peaks split due to amide rotamers ) & : 168.89, 149.48, 149.31, 148.19,
148.02, 126.11, 123.42, 111.19, 110.99, 62.03, 61.65, 60.59, 60.17, 56.17, 43.12, 39.21, 14.22. 12.89.

rt

[alD =-105.7 (¢ = 0.023, CH,Cl,).

HRMS (ESI) calculated for [MNa, CosHiNoNaOs]': 555.2677; found: 555.2678.

stAld 2.5

Br

ELNOC OMe ELNOC OMe
O NBS O

MeO OMe FeCls MeO OMe

MeO OMe AcOH, CH,Cl, MeO OMe
lli: t12h |]l:

ELNOC OMe n EL,NOC OMe
83 % Br
17 18

Ao 2.49 FFES dEdFZgol= 20 mLoll E3AIZ F, NBS (0.23 g, 1.3 mmol), FeCl; (0.35 g, 2.2
mmol) % AcOH (2.0 mL)S #H7I8te] of=2 & 7173Le] A2oM 12 AI7F Fok wh-gAIHTE, Ws F85 %, 1IN HCI
2 PdAsta, ddolAHolER &3 FH, §715S brinel® AHsgtt. AFstE FES AAGT &, A
A ZH 4] ADIZvE 23 H(EtOAc © hexanes = 1 @ 1)o7 A=A} T}.

(<0

\d

colorless oil; & 83 % (0.24 g).

1H NMR (500 MHz, CDCl;, some peaks split due to amide rotamers) & : 3.86 and 3.85 (d, J = 2.44Hz, 6H),

3.77-3.51 (m, 3H), 3.72 and 3.70 (s, 6H), 3.62 and 3.57 (s, 6H) 3.38 (s, 1H), 3.20-3.10 (m, 4H), 1.29-
1.24 (m, 6H), 1.18- 1.05 (m, 6H).

1C NMR (125 MHz, CDCl;, some peaks split due to amide rotamers ) & : 164.89 , 164.85, 151.15, 151.14,

150.75, 150.13, 150.09, 149.82, 146.38, 146.31, 145.82, 128.62, 128.42, 128.06, 122.02, 121.93,
120.85, 120.80, 114.43, 114.32, 114.26, 61.29, 61.05, 60.56, 59.62, 59.59, 59.57, 59.32, 42.12, 42.02,
41.85, 41.80, 38.27, 38.20, 38.01, 37.95, 29.91, 28.68, 12.84, 12.78, 12.24, 11.52, 11.49.

[a]D" = 8.5 (c = 0.28, CHCl,).

HRMS (ESI) calculated for [MNa, CoHsBroNNaOs] : 713.0872; found: 713.0872.
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[0301]

[0302]
[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]
[0311]

[0312]

Hdd 2.6

Br

ELNOC OMe s-BuLi, TMEDA
O THF
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Me

Et,NOC E OMe
MeO OMe

MeO OMe -78°C, 20 min
MeO OMe then, Mel MeO OMe
O 78°C, 1h O
Et,NOC OMe Et,NOC OMe
Br 87 % Me
18 19
Ao 2.59 3gE (66 mg, 0.096 mmol), TMEDA (0.65 mL, 0.77 mmol)E F<= THF 10 mLol &s|AFHc}. -78
To o2 7|73l A s-BuLi (1.2 M solution in cyclohexane, 0.115 mL, 0.77 mmol)Z& 3 ‘ﬂ‘ A A8 A
7vek 5, 20 ¥ Bk vkSA]71a) Mel (0.12 mL, 1.9 mmol)E #H7}sle] 1 A|ZF &<t F7F vbg31ic). ¥s &
5 %, 52 A, dYotAdHlER FE3UTE. F7]5 brinel® AFHE H, {75 AR 25
AAS L FEFAA A7 Y4 AFdAZetE I Y (ool HOlE o] &)= AT
colorless oil; 4% 87 % (47 mg).
H NR (500 MHz, CDCls;, some peaks split due to amide rotamers) & : 3.79 and 3.77 (s, 6H), 3.70-3.43
(m, 1H), 3.66 (s, 6H), 3.58 and 3.53 (s, 6H), 3.33 (s, 1H), 3.23-3.08 (m, 4H), 2.21 (s, 6H), 1.28-1.22
(m, 8H), 1.10-0.99 (m, 6H).

'C NWR (125 MHz, CDCl,

151.52,
127.37,

150.47, 150.43,
121.44, 121.36,

150.15,

rt

[alD = 11.3 (c = 0.20, CHCly).

HRMS (ESI) calculated for [M+Na, Cg()H44N2N3.08]+:

some peaks split due to amide rotamers ) &

120.29, 61.98, 61.75, 61.25, 60.37, 60.29, 60.07, 43.18,
38.96, 38.92, 31.11, 29.88, 14.18,

© 168.34, 168.28, 151.91, 151.87,

148.21, 148.12, 147.74, 129.16, 129.03, 128.98, 127.94, 127.68,

42.91, 42.87, 39.21,
14.10, 13.59, 12.99, 12.93, 12.80, 12.71.

583.2990; found: 583.2988.

hdd 2.7
Me Na,HPO, Me
Et,NOC OMe MeO,C OMe
O Me;OBF, O
MeO OMe BCly MeCN, rt, 20 h HO OMe
MeO OMe DCM then, NaHCO; HO OMe
O -78°Ctort, 12 h rt, 12 h O
Et,NOC OMe MeO,C OMe
Me 81 % (over two steps) Me
19 10
SHAd o 2.69] 3}E (37 mg, 0.066 mmol)S 4 HE@AZFZeo|= 5 mlof] &A1 T, -78 T2 o= 7]

Fatol A BCi; (0.145 mL, IM in DCM, 0.145 mmol)E &4 HFs] #7legity. =S d2o= 244

12 ANZFERE RESAI7|L, T8 F BS HUlsle BAS FH, JdHoAH O ER FE3IUY. §7152 brineo®
AFRsta, JAFdeE FES AA 1 5F3IY. 5FELS NeCN 10 mLoll &3iA17) ©FS MesOBF, (56 mg, 0.4

mmol) ¥} Na,HPO, (28 mg, 0.2 mmol)Z
A7tsle] 12 A|E 9 F7F vk H, B2 A5t dEolAH o E
AAG H 553t Ag7tA Ze4 dHazvE 238 (EtOAc -

1.2 mL&
o8 A, Fste

4)0. =2 AT

&
A
o

colorless oil; & 81 % (24 mg)

Arhstel 20 AR B WSAAL. W FE F, 8 NallCo, 58
2 FFAA. fr15e

brine

hexanes =
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'HONMR (400 MHz, CDC1) & : 11.50 (s, 2H), 3.95 (s, 6H), 3.79 (s, 6H), 3.76 (s, 6H), 2.53 (s, 6l).
“C MR (100 MHz, CDCly) & : 172.4, 158.0, 157.3, 144.6, 134.8, 114.3, 108.4, 60.7, 52.3, 29.9, 15.1.
[aID" = -11.9 (¢ = 0.26, CHCly).

HRMS (ESI) calculated for [MNa, ColaNaOp] : 473.1418; found: 473.1417.

A Al 2
1 ©@A: 1-methoxy-3-(methoxymethoxy)benzene

MOMCI (1.1 equiv.)

/@\ NaH (1.2 equiv.) /@\
HsCO OH DMF, rt, 3 h H3CO OMOM

92 %

0 C DMF 300 mlo] 3-methoxyphenol (12.41 g, 100 mmol) 2 NaH (4.8 g, 120mmol; 60 wt% powder)S -&3fA|
A, TEES 0 CTolA 3053 wksAIZ1 H, A2oA F712 3087 ¥HsAFH Y. 1 5 chloromethyl
methyl ether (MOMCl; 8.35 mL, 110 mmol)E 3¥H-&4 s H7heh % Aol 2A47F S WA AT, Wb
5 TH}ES dHoMEHES B8 AMEEtY] FE2F H F715S BEol ARSI FEES AXAWgS0)E A A S
H o EsFsslen, £ zHE4 AgatA dha=atE a9y (Hx ¢ EtOAc) 2 FAste] EAs = StES A

o}

colorless oil. & 90 %(15.13 g).

tilo

32

I NMR (300 MHz, CDClz, ppm) & 7.18 (t, J = 8.1 Hz, 1H), 6.52 - 6.68 (m, 3H), 5.16 (s, 2H), 3.78 (s,

3H), 3.47 (s, 3H).

2 GA: 2,2'-dimethoxy—6,6"'-bis(methoxymethoxy)-1,1'-biphenyl

1) nBuLi (1.1 equiv.) O
/@\ 2) FeCls (1.2 equiv.) H,CO OMOM
HsCO OMOM THF,-78°Ctort, 16 h HsCO OMOM
78 %

1 @Al A3 1-methoxy-3-(methoxymethoxy)benzene(15.13 g, 90 mmol) = TMEDA (14.81 mL, 99 mmol)Z
- 78 T THFo €a|A17] t}S n-BuLi (2.5 M in hexane, 39.6 mL, 99 mmol)S 3] 324 73t
A7 H, EEaaE ARoR AR FH 2 AR B9 REAIFTE. o]F 0 TR FSAIA 30

A

s
3k 5, FeClz (17.52 g, 108 mmol)E #7}slar, Whg E3E9 =& Ada =714 AAF] JSAHT. 12
AlZE H, 9 EFES AdEEstn, T Aubd ddazetEadaH(Et0Ac ¢ Hx) o2 HAste] 54
(e}
off-white solid. & 78 % (23.5 g).

' NMR (300 MHz, CDCls, ppm) & 7.28 (s, 2H), 6.86 (d, J = 8.3 Hz, 2H), 6.69 (d, J = 8.3 Hz, 2H), 5.02

(q, J =6.6 Hz, 4H), 3.78 (s, 12H), 3.35 (s, 12H).
13C NMR (400 MHz, CDCls, ppm) & 158.3, 156.0, 128.8, 113.9, 108.4, 105.2, 95.0, 55.9, 55.6.

HRMS (ESI) caled for CigHasOgNa 357.1316, found 357.1310
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[0331]
[0332]
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[0334]

[0335]

[0336]
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[0339]

[0340]

[0341]

[0342]
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3 @A 6,6'-dimethoxy-[1,1'-biphenyl]-2,2"'-diol

Ha,CO O OMOM 3N HCI (6 equiv.) HsCO O OH
HsCO OMOM MeOH. 70 °C. 1 h HsCO OH
9 )

,2'=dimethoxy-6,6'-bis(methoxymethoxy)-1,1'-biphenyl (11.73 g, 35.1 mmol)E&

+ 3 N HCl (70 mL)& H7bstel 1A17F w9 SFAIZT. WSEFES 553 ¥, oHolMH o ER
233, 5728 Tof Ax U H32A7|1 £ Z4 AesA APazoEad s} (Et0Ac  Hx) o2 AA
O

WEL 200 mlel &3AIZ

white solid. =& 93%

' NMR (300 MHz, CDCls, ppm) & 7.31 (t, J = 8.25 Hz, 2H), 6.72 (d, J = 8.25 Hz, 2H), 6.62 (d, J = 8.25

Hz, 2H), 5.05 (s, 2H), 3.77 (s, 6H).

4 A 3,3"'-dibromo—6,6'-dimethoxy—-[1,1'-biphenyl]-2,2'-diol

® CL

HsCO OH NBS (2.1 equiv.) HsCO OH

HaCO OH CH,Cly, 0°C, 1 h HsCO OH
63 %

Br

0 ColA 2,2'-dimethoxy—6,6'-bis(methoxymethoxy)-1,1'-biphenyl (8.64 g, 35.1 mmol)”7} &ad wWEAZF=
aﬂczmmwﬂléa Zgol= 100 mlol &3|AZ N%(Blg,BSmmnéiﬁ%1ﬂﬂ&@S%}P%

SA AT, WS EES X3} NalS0, e R A F, §75S HEgdEEgol =g FEPY. fE
< Bo} AZXA(rIIUE AUEE)R FES AT FH, sF5A, T4 AEyhd dyazvetE a9y (Hx
: EtOAc) 2.2 A A3

white solid. & 70 %(20.7 g)

I NR (300 MHz, CDClz, ppm) & 7.48 (d, J = 8.80 Hz, 2H), 6.54 (d, J = 9.08 Hz, 2H), 5.44 (s, 2H),

3.74 (s, 6H).

5 ©@Al: 2,2'-bis(benzyloxy)-3,3'-dibromo-6,6'-dimethoxy-1,1'-biphenyl
Br Br
O PhCH,Br (2.1 equiv) O
H,CO OH CsCO3 (2.1 equiv) HsCO OBn
HsCO OH DMF .3 h HsCO OBn
9 o g
Br Br

3,3'-dibromo-6,6'-dimethoxy-[1,1'-biphenyl]-2,2'-diol (9.87 g, 24.6 mmol) % CsCO; (16.83 g, 52.7

mmol)E DMF 200 mlell &3|A]A AoA 30 3+ ¥HS-A1Z1 H, benzyl bromide (6.15 mL, 51.7 mmol)E
3] sk HI7lste] 2A1%F b F7F RESAIATEH WS T8 F, B odolAHolER &S H, F7I
ol ma|gAdeo]ER AxA7|A, w53 H =4 Qﬂﬂ@.ﬁ@ﬂiﬁilﬂﬂﬁmx:Ewm)
A3t

off-white, =& 88%

lo OIN' 2D
ot v

' NIR (300 MHz, CDCls, ppm) & 7.55 (d, J = 8.80 Hz, 2H), 7.15 - 7.25 (m, 6H), 6.95 - 7.05 (m, J =
2.60, 6.50 Hz, 4H), 6.64 (d, J = 9.08 Hz, 2H), 4.89 (d, J = 10.45 Hz, 2H), 4.67 (d, J = 10.73 Hz, 2H),
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[0350]

[0351]
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3.65 (s, 6H).

13C NMR (400 MHz, CDCls, ppm) & 157.5, 154.3, 136.6, 132.3, 127.7, 127.6, 127.3, 119.4, 108.3, 108.0,
74.3, 55.7.

HRMS (ESI) calcd for CysHaBro.ONa 604.9941, found 604.9937.

6 @A (2,2'-bis(benzyloxy)-6,6'-dimethoxy-[1,1'-biphenyl]-3,3'-diyl)diboronic acid
B B(OH
O r 1) nBuLi (2.1 equiv.) O (OF.
HyCO oBn  2)B(OCHs)s (5 equiv) HyCO OBn

H;CO OBn Ether, -78 °Ctort, 12 h H3CO OBn
) )
Br B(OH),

2,2'-bis(benzyloxy)-3,3'-dibromo—6,6'-dimethoxy-1,1'-biphenyl & F5 Tl Eog 2] &3A71 F, of=2&

71538 =78 CTolA n-BuLi (2.1 eq)E HH3] FH7lste] 1A17F T Wb AT, 1 3 tri- 1sopropy1borate
(5 eq) & H7lst Aol 10 AIZE Bt WHgAIZ T, WhEE3MES o Vﬁﬂﬁi FE3 5, FI5E B2
of A1z 9 FFata, o4 A7td AfARnEIHIH(Hx ¢ EtOAc = 1 @ 2)2 &3}t

white solid. =&: 77 %

' NMR (300 MHz, CDCls, ppm) & 7.94 (dd, J = 2.89, 8.39 Hz, 2H), 7.11 - 7.32 (m, 6H), 6.74 - 6.99 (m,
6H), 5.66 - 5.82 (m, 2H), 4.49 - 4.62 (m, 2H), 4.43 (d, J = 10.45 Hz, 2H), 3.77 - 3.95 (m, 6H).

7 @A
R
N~>»=o0 N:§>:o
B(OH), B~g/h§ Boh.
® v ()Xo (L o
MeO OBn HOC._N._-COH MeO OBn MeO OBn
MeO OBn DMSO/toluene MeO OBn MeO OBn
O (1:10) O o O o
dean-stark - -
B(OH), distillation zzg>:° EZJ>:°
“R” \XO *R” \XO
o (R) (8)

2,2"'-bis(benzyloxy)-6,6'-dimethoxy-[1,1"'-biphenyl]-3,3'~diyl)diboronic acid, Chiral ligand&
DMSO:toluene (1:10) &%) 200 mLoﬂ 23 2] ]"7, ol2 7|73l A Dean-stark SWAME Fzsle] {4
7194 =& AAsE ®F TYRES ARoE YA, B2 AA H, A

olAHO|ER FE3TE. I, =S T4 dgstA dda=at
Elﬂﬂ@&k~EW&)fi@ﬂ4ﬁq.

(R) form
white solid. #&: 43 %

I NIR (300 MHz, CDCls, ppm) & 7.74 (d, J = 8.25 Hz, 2H), 7.20 - 7.38 (m, 6H), 7.06 - 7.18 (m, 6H),

6.84 - 7.01 (m, 8H), 6.79 (d, J = 7.98 Hz, 2H), 4.95 (br. s., 4H), 4.27 (d, J = 11.28 Hz, 2H), 3.94 -
4.15 (m, 4H), 3.71 (m, 10H), 3.29 (d, J = 16.50 Hz, 6H), 0.84 - 1.99 (m, 12H).

(S) form

white solid. =& 43 %

_43_



[0360]

[0361]

[0362]
[0363]

[0364]

[0365]
[0366]
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' NMR (300 MHz, CDCls, ppm) & 7.68 (d, J = 8.53 Hz, 2H), 7.33 (d, J = 5.50 Hz, 6H), 7.20 (d, J = 7.15

Hz, 2H), 7.05 - 7.17 (m, 8H), 6.97 (d, J = 7.15 Hz, 4H), 6.73 (d, J = 8.53 Hz, 2H), 4.89 (d, J = 10.18
Hz, 2H), 4.46 - 4.64 (m, 4H), 4.20 - 4.38 (m, 4H), 3.69 - 3.88 (m, 6H), 3.66 (s, 6H), 3.43 (d, J =
17.60 Hz, 2H), 3.17 (d, J = 15.95 Hz, 2H), 1.76 - 2.02 (m, 4H), 1.27 - 1.66 (m, 6H), 1.03 - 1.22 (m,
2H).

8 A
R,
N~>=0
B~0 B(OH),
() o ®
-
MeO OBn NaOH MeO OBn |
_— + HO,C._N._COH
MeO OBn THF MeO OBn
(I, ¢
Bigy=0 B(OH),
NI,
*R” o
(R)

10 NaOHl 2891 H7hshe] 1A17F 591 Aol WgAA 712 nE esg AAse] =

= m

B(OH), O
® O ®
HsCO Br Pd/C HsCO OH

OBn
H;CO O OBn Pd(PPhy), EtOH H;CO O OH
Ba(OH),+8H,0 rt
B(OH), dioxane/H,0 (5:2) 6h O
120 °C
reflux
24h

Ao 29 3}EHE(80 mg, 0.20 mmol), phenyl bromide, Ba(OH), - 8H,0(180 mg, 0.58 mmol), Pd(PPhs), (12 mg,

0.010 mmol)< 1,2-dioxane:=(5:2) F-&vljoll &a|A7] H of2 7]7{3Fe] Aol A 10%7F 9H-gA7]1aL, o]
120 CellA 24 A1 dbSAIFHY. e $5 & Aoz YZhA|7]al, 1N HCIE 7t f3s 5, vWaddE

Ll EEE JE2o &3|AH Pd/C F9EE HIIsIe] A2
T 7)FEtel A 6A17E T FEAIF T, WS EFES Celite®Z AHHPT H, WEANEZeo| =2 AL,

E2ATHS ZEa Ag7A Ada=EvtE 2y (Hx 0 MO)E A A s ).
off-white solid. 4~& 82 % (0.065 g)

'H NMR (300 MHz, CDClz, ppm) & 7.58 (d, J = 7.43 Hz, 4H), 7.18 - 7.50 (m, 8H), 6.72 (d, J = 8.53 Hz,

2H), 5.31 (s, 2H), 3.80 (s, 6H).

PC MMR (400 MHz, CDCls, ppm) & 157.8, 152.0, 138.1, 131.7, 129.5, 128.6, 127.1, 122.4. 107.9, 104.0,

56.3.
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S d 3,13 FLI o EHsl= 3E 23.5 g& AT (SFE 78 %).
off-white solid. &% 67 % (0.061 g)

' NMR (300 MHz, CDCls, ppm) & 7.50 (d, J = 8.80 Hz, 4H), 7.34 (d, J = 8.53 Hz, 2H), 6.97 (d, J = 8.53
Hz, 4H), 6.70 (d, J = 8.53 Hz, 2H), 5.29 (s, 2H), 3.84 (s, 6H), 3.79 (s, 6H).

13C NMR (400 MHz, CDCls, ppm) & 158.8, 157.5, 152.0, 131.4, 130.6, 130.4, 122.1, 114.1, 107.9, 103.9,

56.3, 55.5.
Sk oq] 3.3
H;CO OH

Ao 3.19 Y WHo R R E FE 23.5 g2 AT E 78 D).
off-white solid. &% 60 % (23.5 g)

' NMR (300 MHz, CDCls, ppm) & 8.09 (d, J = 7.98 Hz, 4H), 7.67 (d, J = 7.70 Hz, 4H), 7.43 (d, J = 8.53

Hz, 2H), 6.74 (d, J = 8.53 Hz, 2H), 5.33 (br. s., 2H), 4.39 (q, J = 6.69 Hz, 4H), 3.81 (s, 6H), 1.40
(t, J =7.01 Hz, 6H).

13C NMR (400 MHz, CDCls, ppm) & 166.8, 158.3, 152.3, 142.8, 132.1, 129.8, 129.4, 128.9, 121.5, 107.5,

104.2, 61.1, 56.3, 14.6.

de 3.4

Ao 29 eSS dRES 9 A E Fd 47 sstEe ddd dAsEe dA4sgltl. off-white
solid. & 90 % (0.022 g)
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(R)-6,6"'-dimethoxy-[1,1'-biphenyl]-2,2'-diol

HsCO g OH
H3CO l OH

' NMR (300 MHz, CDCl;, ppm) & 7.31 (t, J =8.25 Hz, 2H), 6.72 (d, J = 8.25 Hz, 2H), 6.62 (d, J = 8.25
Hz, 2H), 5.05 (s, 2H), 3.77 (s, 6H).

Enantiomeric excess (ee) was determined by HPLC with a Chiralcel AS-H column(hexane:2-propanol =

. . . . . 20
90:10, flow rate = 1.0 mL/min, A= 254 nm), tr(major) = 20.4 min., tr(minor) = 23.2 min. [a] p=

+153.6 (¢ = 0.77. CHCls) (Lit.2 [al1”y= -144.0 (¢ = 0.77, CHCl:)).

(S)-6,6'-dimethoxy-[1,1'-biphenyl]-2,2'-diol

H,CO E OH
Hs;CO i OH

I NMR (300 MHz, CDCls, ppm) & 7.31 (t, J = 8.25 Hz, 2H), 6.72 (d, J = 8.25 Hz, 2H), 6.62 (d, J = 8.25
Hz, 2H), 5.05 (s, 2H), 3.77 (s, 6H).

Enantiomeric excess (ee) was determined by HPLC with a Chiralcel AS-H column(hexane:2-propanol =
20

90:10, flow rate = 1.0 mL/min, A= 254 nm), tr(major) = 21.2 min., tr(minor) = 19.3 min. [a] =

20
D

-144.0 (¢ = 0.77, CHCl3) (Lit.2 [a] p= -144.0 (¢ = 0.77, CHCI3)).
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