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Ac acetyl

Bn benzyl

cat. catalyst

conc. Concentrated

DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DHDG dehydrodigalloyl

DIAD diisopropyl azodicarboxylate

DIPEA N,N-diisopropylethylamine

DMAP N,N-dimethylamino-4-pyridine
DMC 2-chloro-1,3-dimethylimidazolinium chloride
DMF N,N-dimethylformamide

EDCI-HCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
ESI electrospray ionization

Et ethyl

HHDP hexahydroxydiphenoyl

HPLC high-performance liquid chromatography
HRMS high-performance mass spectrometry
i-Pr isopropyl

IR infrared

m.p. melting point

Me methyl

MOM methoxymethyl

n-Bu n-butyl

NMI N-methylimidazole

NMM N-methylmorpholine

NMR nuclear magnetic resonance

PEMP 1,2,2,6,6-pentamethylpiperidine

PG protecting group

PGG pentagalloyl B-D-glucose

Ph phenyl

PPY 4-pyrrolidinopyridine

r.t. room temperature

TBAF tetrabutylammonium fluoride

TBD 1,5,7-triazabicyclo[4.4.0]dec-5-ene
Tf trifluoromethane sulfonyl

TFA trifluoroacetic acid
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TLC
Ts
UDP
uv
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thin-layer chromatography
p-toluenesulfonyl

uridine diphosphate

ultraviolet
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2TO MOM KL MEM B4 RETHZ LT X

%& XReDRER A BT DA NI EN LT,
7 HIBRIA 46 % 457- (Scheme 2-8), %5 4L7= 46
1792 & T oD (S)-HHDP % —28|THESE LT-14.

XL, 4,6 fAIZEALT-T AL

D, Z)va—A)5 7 TFET coriariin A (1) D&% K LT,
0Bn OMEM,
BnO OMEM
OMEM
MEMO\Q\(O OY@ p
OBn
BnO H% N
o OMOM HOMO OMOM
MEMO
HO o)_@»omom BnO  Jvem »Q—OMOM
o o — 5 MOMO buom
MOMO, [o) OBn E— MOMO
o. MOMO oMOM OMEM
MOMO H%WO OBn MOMO MOMO
MOMO OH ° OMEM MOMO OH
44 o MOMO OMOM
OBn OMOM
OH MOMO OMOM
MOMO
o
HO OH Ho
¢} OH OH
— " ’gg, i O
6 0g o
0 [o] OH
(3) OH

(o]
—» 0
(o)
“0/550Hb\0+| Hojij ;zo o Oo
OHHO' (

coriariin A (1)

Scheme 2-8. Coriariin A (1) D25
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% =3 3,4-HHDP B!— 5 % > = cercidinin A DEHE L
H—E e R L EE OH T b

Cercidinin A % 1989 FEIZVE B2 X > TH Y T (%4 : Cercidiphyllum japonicum SIEB. et ZUCC.) Dfgf
KO HEESN 2T U2 =0T, B, MEREPHE SN SWIL D-Z/va—2ZAdD 23 itk e
K EIZ (R)-HHDP %2435 1,4,6-tri-O-galloyl-2,3-(R)-HHDP-B-D-glucose (48) TH 5 & I T /=
(Figure 3-1)"32, L2>L. 1998 4F|Z Khanbabaee © 23RBS 48 DEKEIT 72 2 A, A LTALEY
DAY bVT =2 ENRE SRR OT — 5 L —EET| cercidinin A DEEFTENLETH D &
A5 L7= 2, Khanbabace © O 45217 T 2001 4RI 8, VE[H 1% cercidinin A D&% D-7 /Lo — =R
D340k Ru¥x % B2 (R)-HHDP % A3 5 1,2,6-tri-O-galloyl-3,4-(R)-HHDP-B-D-glucose (49) (ZF]1E
L7z (Figure 3-1)*, 34-HHDP X2 H T 5T VX = DNHEES NL-DIL, cercidinin A 23D TTH
% 3, 2013 AR ILH D 2MREEHEE 49 DEER A ER L, cercidinin A ORFIEAHEE L 72 b,

HO HO OH

£ o

OH
o
HO, [o] o OH
m@i %&&Eo oH
3020
HOho o o OH
HO (R) OH
HOHO

OH HO  OH
cercidinin A (48) cercidinin A (49)

(#8IERTIEAT) (HBERTIER)

Figure 3-1. Cercidinin A DAl A1

(A 51C K526 R (Scheme 3-1) Ti&, &7 3 TRTERE LV a—2DT /) ~—(LIiEMELEZE
ALTZ50 ~Ligx 3ab TIPDS i T4,6 it Ru X AR L% 34 L Rk Ui L oy NEL
SHEDHZ LTS & L3, RIC4 TRENT TRERDOREL LD v A L EE (G, GVY) DEA%
NEWRAT 5 Z & CEALII A » 71 > JHIBRIR 53 ~& B =14, 3,4-HHDP FEOAEEE R ONLIRRIN 7Y =
IMBIZ K DT ) ~— DT a A VEOHEANZL Y | 42 14 TRT 49 ORGP ER I, FE5O
B E TOREREEGD., FHEDT I VX =V HOEAKRTIEZ Vv a—2 Lo Fa o1k
PR a A NHZE T N THEA L% HHDP RO ZAT 5 25, ILHOIZL D 49 OB TIET / ~—
FDH v A )V E% HHDP FEOREZIHEA L TS, ZHUED-Z L a—X EOAETOE Rax v ERY
0 A VI TEB SN PGG 5K 56 23T (ki » 7V » LT Lo 7o o Lt S 41T
W% (Scheme 3-2)%, —J5, PGG (=T V¥ = MO EER/ELSKPHETHY 125 AARAOBLS»
5% C PGG #HEMRICk L CEALI T v 7 ) I REATT DRIFIITFELES LB bND, FHIT, &
TRt 7L 2 — A OHEHERINL BRI E BB LK I D & | PGG 38R AR - 2 FRIK I L 0 A BERE AL
DEMAIR 49 DRERLNATREE B 2. AREGHMIEICEIR Y fie Z & & LT,
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1) Ac,0, HBr/AcOH

OH 2) PhSH, n-Bu4NHSO4 OH .
Na,CO4 446 1) TIPDSCI,, pyridine
HO 0, » HO -
HO 3) MeONa HO SPh 2) TsOH
HO o H
OH 88% (3 steps) 50 66% (2 steps)
p-JII1—-2
(ref. 31a,31b) o
OAllyl
el =31‘
OBn
OAllyl
Allylo  OBn
OAllyl
pOAIIyI :(
o 1) G"VOH, EDCI*HCI HO OAllyl
DMAP
2) conc. HCI

87% (2 steps)

)é&/ OAllyl
é\©: y

OAllyl

L o
e

AIIyIO 0Bn

Allylo

p—omm

OAII

1) G"OH, EDCIHCI

) OH
i-Pro ,_"Pr 4 DMAP
S0 A_sph
O-si—OF % 2) TBAF, AcOH
i-pd \i-Pr 79% (2 steps)
51
(ref. 31c) o
OMOM
GV j’"
OBn
OMOM
Allylo  OBn
p—muyl
CuCl, HO °
n-BuNH,

1) Pd(PPhj),

1) BnBr, K,CO3  Bno morpholine L
— " Q H cercidinin A (49)
2) G"'OH, MeOTf 2
MS 4 A B":no OAII | Pd(OH)/C 14 overall steps
60% (2 steps) Q oo VI 60% (2 steps)
BnO Y, OAllyl

AIIyIO OBn

Scheme 3-1. [ 512 X % cercidinin A (49) D25k

OR
OBn
o
OR
0 OR
o
06%0 o
o
o OR

CuCl,

n-BuNH, BnoO 2
Bn H e=4 o 0Bn
- HO o

HO

R =Bn or Allyl
HO OR
oR Q o o 0
o]
BnO OR
HO OH OBn "9 on
OBn OR RO OBn

Scheme 3-2. LA 512 K% 3,4-HHDP EAESE D T i) 5
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EHIX, EBRE D-/Va—2A0e FeX U EE2—OIR#ET 5 2 & 2 AR EEIRICE R LT 2
Z & T PGG FHEIK 58 ~ L% B ki~ 7Y 712 Ko C HHDP M A 44 % Z & T cercidinin
A49) DEELNATREE B 2, KEGHAFEICEF LTz, Scheme 3-3 (2GRt 23, 263, ATt
RETHEIZHEL TCWDATENCLD, 14T ATV av K15 %55 (step 1), 15735 58 ~DZEH
(X, F7IC 30 ke R e U RIRA T S U KIEZ BT 2 2 & CL 4k Rax U RICEA LY
RANIEER U e A VA 3 e R i~ BA L% (step2). 2,6 (b Rr ¥z 34 e K
BXVEIEANLIE T A NI FRERORR LT A NV EEZEANTLHLZETITH) 22 &L (step 3).
HHDP JJlEfE L7 7 =/ —the Ra ka3 0 a A VRO U T 27 VA RIRIERLE 7 >
TV TICEVBETEDL LD E LT (step 4),

PG'O  OPG'
OPG'
OH BAcRIDyTYYY 610@ P oPG"
j o 0, oPG'
(step 4) HO 00 3 2 0)’@:
o o OPG'
HO oH OPG'
PG'0 . ’ .
PG'C  OPG C(2),C(6)-OHI 7Vt
cermdlnln A (49) PGGEEE (K (58) (step 3)
PG?0, o 4 g“ OPG'
PG'0 A oPG!
2
(step2)  pe:o O 3°OH ) opG"
C(3)-OH opPG?
1) B-BIRBOTYIVIVE BRO7YME pe2d  opa!
2) fii 5% #1C(4)-OH 59
OH BIRMT7VIE PG0, o OH oPG!
HO 4 O, 0 A\ o B 1
035 o < PG'0 Ho X, o oPG
. HO &l (step 1) pG20 15°H Y/ oPG’
D-)La—2A

Scheme 3-3. Cercidinin A (49) D& F AT
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B 14-C TN T ) ay RO NS ke oo 5BEIRE T oL kg o B3

B —HIR LI B RUEMNT (Scheme 3-3) (2D & | MELRFE D-27 /L 2 — A % W RS B-18 IR 77
Uai iz kv -7 U =2 R 17 % T8%INER, 99%DD NLARTERME T 7= 1%, i) 4 (755 ke R
VIR T VMBIC KV FTLED 14-CT 27 ) 2 K19 % 82%U#E T2 (Scheme 3-4)°,

OMOM
MOMO. OoMOM
[o] o
H47Cg0 n),“‘o‘«n\_)LOCaH”
o] OH HNOS o \ o ~AwH
16 (1.0 eq.) »
DIAD (2.0 eq.) OH N BnO O  OH omMom
OH PPh; (2.0 eq.) 46 OMOM cat. 11 (10 mol%) ! 6o om
HO O > HO O > MOMO
fo a 14-dioxane (0.01 M) 'Ro Po omom o HOA— -0
HO i OH BnO
OH r.t., 30 min BnO. o OoMOM
(3.0 eq.) 78% yield ° omowm o 19
99% stereoselectivity 17 MOMO
a-D-J)VI—2 OBn
(commercially available) 18 (1.05 eq)) 2
CHCly/collidine (9/1, 0.04 M)
—-40°C,72h
82% yield

94% site-selectivity

Scheme 3-4. 1,4- 7 27 @13 K19 DERL

FrIEMFZEEE CTld, ZAUE TIT tellimagranidin 11 (13) 72 D7 a—R 4,6 firgiv M 23 itk K o0k
FICHHDP S A4 52T VX = DR GRS —7 vy FELTERY, T 14T 7l =
SR 19 BET D Zo0MHEE FRE SO S L. 6 MR FrX o hafof ke ke ok
P L, GEERIRINC T S LT 5 = L BHBIAS) L 5 21100 T B, SR, DMC 2l EAiA 4
LY 14277 Y 3> RO 6 fH ke Fux BRI T S LR TTRETH 5 2 L ZFTJEAT
722 CREIZHE LT\ % (Scheme 3-5)°

OMOM
BnO OBn

02 oH
20 (1.0 eq.) o
BnO, o OH oMom DMC (4.0 eq.) BnO, 0 Mo

[o]
6, DMAP (10 mol%) 6, OMOM /NYN\
[o) > [o)
MOMO Ho o)/@:m"o"" CHCly/collidine/pyridine MOMO HoX— or@/m‘m"" & e
OH
(o]

3 20H
8nd (9/1/10, 0.02 M) Bnd DMC
n o OMOM 5°C 18 h n 21 OMOM

19
72% yield

Scheme 3-5. 1,4-C 7 3 L7 ) a3 K19 D 6 i —fkt oo iR 7 2k
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— 05 EE LT bR E L CERIEKY) 18, RAZARE & LT DMAP, #iJk & L T collidine % FV >, CHCl3
W, 20 °CTT 2 b EATH 2 & TR BN ST D 3-7 2 UK 60 23 EA AW & LT 37%IX
+T%Eh6 &AWL L7z (Table 3-1, entry 1), foOREZAE & LT NMIZ 2 W56, 7 2kl
§h EHELT L7 o 72 (entry 2), £7-, DBU, TBD* Z sRiZfillk & L CHWESHE ST v /ARITHETE T,
B DN R O D DA TIH -7 (entries 3,4), 27V 2L N 17 OffIER) 4 (75 ikt Nr ¥ o A8
BT AL T WA 11 260 L7286, 2-7 S UBIRD EARM & LT 25%INRTH L, 3 (i
ML 30% ToH o7 (entry 5), & Z T DMAP Z femfitiit & U, BIHEROMFI 21T o7, HWEEFEHHET 2
> ® collidine 7> HAENE T X > @ DIPEA, PEMP, NMM (24 2 72356, DCRKR O ESEIUEIZIFE AL
ZAL L7 D> > 72 (entries 6~8), —J7. DMAP Z sREZME H S & U THWEE . 64%ICA0E B HRMED
M kL7 (entry 9), ¥KIZ DMAP Z RiZfil H SR L U CTHW, EER 2R L2 25 CHCL R

catalyst (10 mol%)

o
BnO
(]
MOMO
osn /, BnO, o ‘é“ OMOM
BnoO. o OH OMOM 18 (1.1eq.) MOMO ogé&’o OMOM
6 base (1.5 eq.) 2
9 0 oMoMm - o= 320H
MOMO HO (o] BnO o 'OMOM
3 20H solvent (0.04 M), temp., 24 h oB
BnO o OMOM n
19
BnO OMOM
60
i o/ \a@
entry  catalyst base solvent  temp. (°C) — . ylel.d (%) 3-O-selectivity (%)

site-2 site-3 (60) site-6 recovery others
1 DMAP  collidine  CHCI3 -20 27 37 0 30 5 58
2 NMI collidine CHCl3 -20 <1 <1 0 98 0 -
3 DBU collidine  CHCI3 -20 0 0 0 87 12 -
4 TBD collidine CHCl3 -20 0 0 0 52 29 -
5 11 collidine CHClj3 -20 25 12 3 58 0 30
6 DMAP DIPEA CHCl3 —20 27 39 0 11 23 59
7 DMAP PEMP CHCl3 -20 26 39 0 13 20 60
8 DMAP NMM CHCl3 -20 28 41 0 10 13 59
9 - DMAP CHCl3 -20 22 41 1 18 17 64
10 - DMAP CH,CI, -20 24 20 5 24 23 41
1 - DMAP toluene -20 21 23 <1 32 23 52
12 - DMAP THF -20 15 18 2 26 29 51
13 - DMAP DMF -20 11 3 10 40 30 13
14 - DMAP pyridine -20 13 7 9 39 31 24
15 - DMAP CHClj3 -40 20 40 1 16 23 66
16 - DMAP CHCI; -60 16° 41° 1 19 20 71
17 - PPY CHCly -60 15 36 3 22 21 67

@Yields were determined by "H NMR with 1,3-dinitrobenzene as an internal standard. °The isolated yield was 14%.
°The isolated yield was 38%.

0 PO A ggg

DMAP NMI DBU TBD PPY PEMP

Table 3-1. 1,4- 7 27 ) a2 K19 O 325 ikt Foa %o @R 7T 2k
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toluene, THF 25 O LLES MG DR IEE %2 W 723568 CHCl DO3a & b N CUR K O E SRR L
N6 —fke NuaxTkTo7r v ubidshs & éﬁ{ﬁu éj@fﬁho 7= (entries 10~12), —J5 . DMF <° pyridine

O BRI Z AW 25613 CHCL O8%6 & S TSR L O EERIREA K E KT L, 6-7 211k
21 DR S HERR S 47 (entries 13,14), LREDOBFT T b BWHR Z 5 272 entry 9 DRIFIZB N T,
BEE TIF 52 & CAESRMED M L (entries 15,16), —60 °CTIE 41%UE, 71% DN E RN METHT L
®&7vwm¢w%ﬁé*&’ﬁ%bt@mym F72. TIIURIZEB W T DMAP LV & EiEETH
LT ENHMBNTND PPYS ZHWcdza, TARRICK U TR LK O EFEIRMEOUEIT R b o7z
(entry 17),

WA, RT L IAIZ I 1T D Al h3 i B i ) £ B B 0 A e 3% B & 812 97— < 7 U VB
IR FIC BT DL DS FINT S NVERAL 36 OFBEZ R Uiz, AEGICBIT5E ) 73 Wbk =
T & HEES TS . AR Z R 3 Lk Fu S U iR 7 LU &fhicEnehot /) 7 vt
K21, 60, 61 ZftL7=L 2 A, &2TOHEITE VT I7%LL EOFEIAEIIL S v, 75N T 3 /VERNAL T8
M =72 v > 72 (Scheme 3-6), AfEF LD, 3t Nk U HaE iR T 2 U IZEBT D 4R p) I 0 B G
BRI TH D Z EDVRSNT2, Table3-1 DIEHMFTOMIR (entries 9~14) L BDOETEX DL EAT LUk
WZBWT, F—fkte FrX R0 4F e Fex T ETOT b T NAER LW S TR ORE R
DBIEINTZDOR, 7V av R19D 44 Rex v ERT UKL TRESILTWA Z LiIc L b ki
BOHTWNKZREERY NI —I N LT EBEZBND 2,

BnO OMOM
OMOM oMOoM o8
s :; A\ OMOM n
MOMO )'/@ MOMO@/‘< >'/@OMOM o
oMom or omom " BnoO o 0 oOMOM
6
OBn o
BnO omMom BnO OMOM Bnd OH ! oMM
61 60 21
DMAP (1.5 eq.)
CHCI3 (0.04 M), —-60 °C, 24 h

recovery : >97%
(migration : not observed)

Scheme 3-6. 3 (725 ikt N 5 ESRIN) T S ARSI D45 FIN T 2 VERNL O £ 4
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Jipe ——

B =H1 Cercidinin A DEE A%

Uk T NI IVATCRES/NIONEY
FTLOT A 60 2155 Z
DO OoODWEEEfe Fa X ki
EMASRMIC LV EA L%,

EWTETZ,

RERbicky, Fra—x o34k Fefdvikamor Rax R e XKL,
B KO

FEMEDT-, 134 RV T TY as R 60

XL 7/7—u_%AbtﬁH%w%kﬂbﬁéﬁ%ﬁﬁéﬁm4wﬁ
THF &S PA/C % T Bk BRI

Lo TBnlkzfrEL, Bk

B0 > 7V THIBMATH D PGG F5E(R 63 ~ & U /= (Scheme 3-7), LI 5% PGG #5EAK 56 (2%

% CuCl,—
FHEK 63 2 CuCl—

WA I/N = JORVAVN i

oo o = FF

n-BuNH, £

RCTRIESS &

ITLlEHER SN D, £ ¥

n-BuNH, 881K 2 AW =B 7 » 77U o 13T LRV & 855 LTV 5 2% (Scheme 3-2)%, PGG
FT2D T v 7V 2 7K 64 S 4T%IINRHSOH—D T A
TLAw—L LTELNE, EENEK LT PGG 5K 63 &1L S8 A R L= PGG 5k 56
T, Bleb03aA N EORELOARTH D, MOM #id Bn ZE LV bR/ E <,
FILELE DA LTZ PGG ?ﬁ%ﬁ: 63 DJFH 56 DY
ﬁTé%k%ﬁy?)/?ﬁmﬂXA—xm

ha <1
Ry 7r
BITHART/hESL D7D, 63 1T
T AT VA IRMEIZEI L T

BB & [RIER, *Fﬂ:@ﬁ‘r'} U T 4 DNRANCHEIMEARF IR T Shiz LB

% Z}/L é 8a,b,d,eo
MOMO OMOM
OMOM MOMO OMOM
HO,C OMOM
16 (2.2 eq.)
EDCI-HCI (2.5 e
oo { 4 3 OMOM DMAP (1(0 eq():| ) MOMO@* oMoM
o o1 OoMOM & : omoM
oo o3 Zon °>'/@/ D
BnO rt, 27 h Pd/C (50 wt%)
o8 [o] OMOM 91% OMOM THF (0 01 M)
n BnO OMOM rt, 18 h, 92%
BnO  OMOM moms "
60 MOMO OMOM MOMO OMOM MOMO OMOM
” j}
OMOM OMOM
CuCl, (6.0 eq.)
g " MOMO OMOM  n_BUNH, (40 eq.) MOMO o omom
ecomposition OMOM - OMOM
conc. HCIITHF/i-PrOH CHCI3/MeOH 0
(1/50/50, 0.005 M) omom (171,001 M) oMo
rt,6h rt,1h
OMOM 47% OMOM
MOMO
MOMO OMOM MOMO OMOM
HO OH 64

OH

ﬂéwéé
T

HO  OH
cercidinin A (49)

Pd/C (50 wt%)

CHCIl3/MeOH
(1/1, 0.05 M)
rt, 8h
63%

[TN2-2b27 T8 (#UREE.0%)|

Scheme 3-7. Cercidinin A (49) D4
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%D MOM JEDBREIZB W TITAE 64 DM ALETH oIl BataE L7z, ZHET
WCHTBMIEE TER SN TE L T VX = VHORRHMRETIZ, TaA Vo 2T APNKRSREIS
528 7=/ —nMEe Frdx vk B MOM AAFRET H7-9DIZ, conc. HCYTHF/i-PrOH (1/50/50) &
WO TR SRV S TE 29 LavL., cercidinin A (49) %15 % 72 8 O e (AR (A S & 16 9
&, PRIZKLTHMMIIHRONT, BMRIEEME G A DDH Tholz, REM LV b EIZIRMZRML
RAESRIF 2 METd DBRIZ, coriariin A (1) DG AIZISIT DHE/KFL)E T Bn & & 2 MOM DB
EDNEITTERENH 722 LIZHEH LT (Scheme 2-14), MOM HEDFRENR L -7-D1%, KFEEK
FAS T, AcOEtMeOH &M - T Pd/C & AW =HA Th o772, KEFHLK T, CHClL/MeOH (1/1) ¥4
FTPAC MWz ZAH TAr AN AT VONUKIRITBI ST, 49 Z 63%IRTHED Z &I
L7ce ZHUTED, Za—Z2n64 7 TR, HIGE 6.0%T 49 DREREER LT Y,
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HBUNE  EAUKEILSIZB T D MOM JEDFRZE

Cercidinin A (49) DO FHELRGE Tl BAUKELEME T MOM KDOBREZIT o 7208, BEflUKHELEMT
@ Bn RREFRLSAADOBREIL, DETNZW S Ol E ST, 2001 4FIZ Kaisalo & 13, B2l 2L S0
TTHP ENRBRESND Z L aHE L THY | PAC PITMEIZE 15 HCL DAEUSNTEEFE T 5 Lk~ T
WD 38 E T, 2003 ARICETEAR, BEH B ITEEMUK RS T PA/IC DRLESH KON Hy DA I Lo TR
RO pH 372D Z & Z2HE L THY | Ho /775 FCHIEO pH 2ME T 95 2 & TRtz X 5 TES %
DEREPEIT T2 2L 2WMELTND ¥, FEHIEL. A0 MOM EOBREEICEWTHRIESHICE D
Pd JRARAFNED 8 273, F 72 Hy DLENEDN 8 2 0 E B3~ < . MOM R#&K 65 Z W\ CET VIR %
1Tolz, ZORER, o FZFAK F TIIAWD Pd JESCHEESHIC L > TIEITIES2EREL L b00,
D PAdPEAEHWTEH MOM EEDOFRENHEITT H 2 & 2355702572 (Table 3-2, entries 1~3), — 4, Ha Z H\ 72
WEAETIE MOM ZEDOBRENETET, o DA TH D Z LN oTc (entry 4), YL EDOFRER LY | K
B Kaisalo, #ElaAR S OHE L REEEOEM 2 H 5 6 DD Kaisalo HIE7 =/ — /e ReFk 8k
MOM F:DFRZEN THP FOBRE L FBEOSM T CIFEIT LAV 2 L 285 L TR Y 3 4 #H T MOM
AERET DHMAKE A RS2 N TE T,

OMOM H, OH
Pd source (50 wt%) _
CHCI3/MeOH (1/1, 0.05 M)
CO,Me rt, 13 h CO,Me
65 66
entry Pd source supplier Product No. yield (%)? recovery (%)°
1 Pd/C, type PE (Pd 10%) N.E. CHEMCAT 163-27041 19 73
2 Pd/C (Pd 10%) Wako 163-15272 42 53
3 Pd(OH),/C (Pd 20%) Sigma-Aldrich ~ 212911-10G 38 54
42 Pd/C, type PE (Pd 10%) N.E.CHEMCAT 163-27041 0 93

aWithout H,. ?Yields were determined by 'H NMR with 1,3-dinitrobenzene as an internal
standard.

Table 3-2. #Efil/KFLSAEICBIT D MOM EOBREICHET 2 €T VER
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FHIUE 3,6-HHDP = Z ¥ % > = punicafolin }2 T" macaranganin M 45 i%
B AR L EE O T $

Punicafolin (67) % 1985 AEIZVa ] HIZ K> TH 7 v (%84 : Punica granatum) DIED S HEES U7 14
HT1080 AL DR IFHFETENE (ICso : 4.2 pM)® 2 FT 5T VX =T, J/ba—RX 36k Rr¥
& FIZ (R)-HHDP %A L CW% (Figure 4-1), F£7o. RKIRIZIL 67 & HHDP KD AR F- DN F72 %
macaranganin (68) £ \VH =T VX U= HFEFEL, 1990 FIZ[E U WM HIZ K o THAAF [4
Macaranga tanarius (L.) MUELL. er ARG.] OHEn0HEfE, MEREIN B, YrY Lz RRTFL4—8
FHEVEME (ICso : 43 nM)*! ZH L TWNDZERHMLN TS, ZHHDOREMTI I NVa—R3,6{it Ru
XA LIC HHDP A2 A LTk h |, HHDP AR L T\ D e A VER LAY T ) — AROBHET 2
b ReX A Richniey, ©7 ) —2R LoOEBEEN 2T h M) 7ARED 4Cy BlE (Scheme 1-1,
FHUAPHA) BT, 7% T » F 72 \C4 R (Scheme 1-1, ZEPU A FHA) Bl M AHRELE 2 B> T
W5

(R)-HHDP (S)-HHDP

Ho HOpo OH

HO OH
no, "o(r) OH (S) OH
HO O 6 o HO O O o
(o}

OH 6 % OH
OH( o’lo OH ¢ o’lo P
HO 07 B OH HO O OH
3 3
o OH o OH

0} 0.
HO 0 ° HO
o o
HO' OH HO' OH

OH OH
punicafolin (67) macaranganin (68)

Figure 4-1. Punicafolin (67) A O macaranganin (68) b=

1Ca/B FLEE ('Cq BN TS B 2 5 3 DAL G OB DHRFR) %2 Hl> Tuv5 3,6-HHDP Bl 5 o %
VEVHOEAKRIZIE, BT ) —AROBRKI AT a A VIO 7Y 72 A HHDP 0

MeO
MeO MeOQ OMe
o
Moo 0 meo " (R) OMe
(-]
L& $’§/ e 6 Lo
MeO o
¢ 3“0&,01.% o"¢]o OBn
MeO 3 ©0Bn -0
o oBo OB
Med
69 70
BnO
oo n BnO BnOI(Bgo OBn
n O OBn
. oﬂf 1) Rieke® Zn BnO O .
n 2) CuBr-SMe, 6
. Br & 7 oM
920> WY DR T
o
BnO 3 0 'OMe O,N N/\I S 3 )
o N
BnO  Br /§ AN kk

71 N0, 72

Scheme 4-1. 3,6-HHDP JEAEEE A~ Dk 2
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RNV LEZ GNDLD, BREBZE-72 1y 7Y 0 VTR KEAC K > TA U 2 Bl R MR DR
BARRD T 720 Te IR L TR IND, Reilly B, Hix 27V RET ) —ZEIZEB T DA BL RN
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KON 3,6-(S)-HHDP #:% 7 % macaranganin D #]DEA KA K LTz, KEEGKIZEEL T, 14-V7 2L
7 3 NOMEER 2 (75 ke Ru VBRI T SV UBIEDRBE L Y T ) — RABROBRKIEZ -
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Anhydrous solvents (toluene, THF, DMF, MeOH, CH>Cl> and CHCI3) were purchased from
commercial suppliers. Anhydrous toluene, DMF, MeOH and CHCI3 (amylene-stabilized) were stored
over activated molecular sieves. 2,4,6-Collidine was distilled from calcium hydride prior to use. All
other solvents and reagents were used as received unless otherwise noted. CuClz (purity : 99.999%)
and Pd(OH)./C were purchased from Sigma-Aldrich. Pd/C (type PE, Pd 10%) were purchased from
Wako unless otherwise noted. Yields were referred to isolated yield of analytically pure material unless
otherwise noted. Reactions were magnetically stirred and monitored by TLC using Silica gel 60 Fas4
precoated plates (0.25 mm, Merck). Visualization was accomplished with UV light and p-anisaldehyde
stain followed by heating. Purification of the reaction products was carried out by flash column
chromatography using Ultra Pure Silica Gel (230—400 mesh) or Aluminum oxide (activated, basic,
Brockmann 1), preparative TLC using PLC Silica gel 60 F2s4 precoated plates (0.5 mm, Merck), or
preparative HPLC unless otherwise noted. Preparative HPLC was run on Waters 1525 Binary HPLC
Pump, equipped with Waters 2998 Photodiode Array Detector. IR spectra were recorded using a
JASCO FT-IR 4200 spectrometer and are reported in frequency of absorption (cm™). 'TH NMR spectra
were recorded on JEOL ECX-400 (400 MHz) and JEOL ECA-600 (600 MHz), and are reported in
ppm using solvent resonance as the internal standard (acetone-ds at 2.05 ppm). 'H NMR data are
reported as follows: chemical shift; multiplicity; coupling constants (Hz); number of hydrogen.
Multiplicity is abbreviated as follows: s = singlet, d = doublet, t = triplet, dd = double doublet, ddd =
double double doublet, m =multiplet, br = broad. Proton-decoupled '3*C NMR spectra were recorded
on JEOL ECX-400 (100 MHz) and JEOL ECA-600 (150 MHz), and are reported in ppm using solvent
resonance as the internal standard (acetone-ds at 29.84 ppm). HRMS were obtained using Bruker
timsTOF mass spectrometer (IMS-QTOF) for ESI. Specific rotations were measured with JASCO P-
2200 digital polarimeter using the sodium D line and are reported as follows: [a] (¢ = 10 mg/mL,

solvent).
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Scheme S3. Synthetic route to cercidinin A (49).
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1-0—[3,4,5-Tris(methoxymethoxy)benzoyl]-B-D-glucopyranoside an.

OoMom
H OMOM

OMOoM

Prepared as previously reported.”*®
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1-0-[3.,4,5-Tris(methoxymethoxy)benzoyl|-4-0-|3,5-dibenzyloxy-4-(methoxymethoxy)benzoyl]-
p-D-glucopyranoside (19).

BnO, O  OH OMOM

(o]

BnO 19 0 OMOM

Prepared from the modified procedure of our previous report.”*® To a round bottom flask containing
17 (107 mg, 0.229 mmol, 1.0 equiv.) were added catalyst 11 (19.1 mg, 0.0229 mmol, 10 mol%), CHCI3
(5.2 mL) and 2,4,6-collidine (0.58 mL). The reaction mixture was sonicated and heated at 60 °C until
17 completely dissolved in the solvent. The resulting solution was cooled to —40 °C and 18 (185 mg,
0.240 mmol, 1.05 equiv.) was added in one portion. The reaction mixture was stirred at —40 °C for 72
hours and then, the mixture was quenched with MeOH. To the mixture was added 1N HCI aq. and the
resulting solution was extracted with AcOEt. The combined organic extracts were dried over sodium
sulfate, filtered, concentrated under reduced pressure, and purified by flash chromatography on silica
gel (hexane/AcOEt 1:1 to 1:4 v/v) to give 19 with a small amount of regioisomers. The mixture was
reprecipitated from hexane/AcOEt to give pure 19 as a white solid (157 mg, 82%). Spectral features

are in agreement with those previously reported.”®®

Acylation of C(3)-OH of 1,4-O-digallate 19.

General procedure A for regioselective acylation of 19 (Table 3-1: entries 1~8).

To a screwtop test tube containing 19 (10.0 mg, 0.0119 mmol, 1.0 equiv.) were added a solution of
catalyst in CHCI3 (12 uM, 0.10 mL), CHCI3 (0.20 mL) and base (0.0179 mmol, 1.5 equiv.). The
reaction mixture was cooled to —20 °C and 18 (10.1 mg, 0.0131 mmol, 1.1 equiv.) was added in one
portion. The reaction mixture was stirred at —20 °C for 24 hours and then, the mixture was quenched
with MeOH. To the mixture was added 1N HCl aq. and the resulting solution was extracted with AcOEt.
The combined organic extracts were dried over sodium sulfate, filtered, concentrated under reduced
pressure, and analyzed by 'H NMR spectroscopy (NMR yield was determined by crude '"H NMR using

1,3-dinitrobenzene as an internal standard).

General procedure B for regioselective acylation of 19 (Table 1: entries 9~17).

To a screwtop test tube containing 19 (10.0 mg, 0.0119 mmol, 1.0 equiv.) were added base (0.0179
mmol, 1.5 equiv.) and solvent (0.30 mL). The reaction mixture was cooled to —20 °C (entry 15 : —40
°C, entries 16,17 : —=60 °C) and 18 (10.1 mg, 0.0131 mmol, 1.1 equiv.) was added in one portion. The
reaction mixture was stirred at —20 °C (entry 15 : —40 °C, entries 16,17 : =60 °C) for 24 hours and then,
the mixture was quenched with MeOH. To the mixture was added 1N HCI aq. and the resulting solution
was extracted with AcOEt. The combined organic extracts were dried over sodium sulfate, filtered,
concentrated under reduced pressure, and analyzed by 'H NMR spectroscopy (NMR yield was

determined by crude 'H NMR using 1,3-dinitrobenzene as an internal standard).
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1-0-[3.,4,5-Tris(methoxymethoxy)benzoyl]-3,4-bis-O-[3,5-dibenzyloxy-4-
(methoxymethoxy)benzoyl]-B-D-glucopyranoside (60).

BnO, [o] OH OMOM
o
MOMO/O/‘( Ogég,o OMOM
o OH
BnO o OMOM

OBn

BnO  omom
60

Prepared according to General Procedure B (entry 16) from 19 (10.0 mg, 0.0119 mmol, 1.0 equiv.). 60
was obtained as a colorless amorphous powder (5.5 mg, 38%) after preparative TLC on silica gel
(CHCI3/MeOH 60 : 1 v/v) along with 61 as a colorless amorphous powder (2.0 mg, 14%).

'TH NMR (600 MHz, acetone-ds + D,0) & (ppm): 7.62 (s, 2H), 7.51-7.47 (m, 8H), 7.44 (s, 2H), 7.42—
7.35 (m, 10H), 7.34-7.28 (m, 4H), 6.04 (d, J = 8.1 Hz, 1H), 5.73 (t, J = 9.6 Hz, 1H), 5.42 (t, /= 9.8
Hz, 1H), 5.34-5.27 (m, 4H), 5.20 (s, 2H), 5.19-5.06 (m, 12H), 4.13-4.06 (m, 2H), 3.75 (dd, J = 12.6,
2.4 Hz, 1H), 3.65 (dd, J = 12.6, 4.9 Hz, 1H), 3.57 (s, 3H), 3.49 (s, 6H), 3.381 (s, 3H), 3.376 (s, 3H).
13C NMR (150 MHz, acetone-ds + D20) & (ppm): 166.2, 165.9, 165.1, 153.22, 153.20, 151.8, 142.4,
141.0, 140.8, 137.60, 137.58, 129.31, 129.28, 128.9, 128.8, 128.7, 126.0, 125.41, 125.37, 112.4,
109.43, 109.38, 99.0, 98.7, 95.9, 95.8, 76.7, 76.1, 71.7, 71.6, 70.6, 61.4, 57.3, 57.2, 56.5.

IR (KBr, cm™): 3474, 2929, 1727, 1590, 1499, 1451, 1431, 1334, 1219, 1190, 1157, 1109, 954.
HRMS (ESI", m/z): calculated for CesHesO23Na [(M + Na)‘]: 1239.4044 Found: 1239.4035.

[a]3% —23.4 (c 1.2, CHCl5)

1-0-[3,4,5-Tris(methoxymethoxy)benzoyl]-2,4-bis-O-[3,5-dibenzyloxy-4-
(methoxymethoxy)benzoyl]-pB-D-glucopyranoside (61).

BnO 0 PH OoMOM
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TH NMR (600 MHz, acetone-ds + D>0) & (ppm): 7.54—7.44 (m, 14H), 7.41-7.28 (m, 12H), 6.06 (d, J
= 8.3 Hz, 1H), 5.40 (dd, J = 9.2, 8.7 Hz, 1H), 5.32-5.23 (m, 5H), 5.21 (s, 4H), 5.17 (s, 2H), 5.16 (s,
2H), 5.13 (s, 4H), 5.09 (s, 2H), 4.42 (t, J=9.4 Hz, 1H), 4.03 (ddd, J=10.1, 5.4, 2.5 Hz, 1H), 3.71 (dd,
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J=12.5,2.4 Hz, 1H), 3.63 (dd, J= 12.5, 5.4 Hz, 1H), 3.52 (s, 3H), 3.45 (s, 6H), 3.43 (s, 3H), 3.37 (s,
3H).

13C NMR (150 MHz, acetone-ds + D>0) & (ppm): 165.8, 165.7, 164.8, 153.3, 153.2, 151.8, 142.7,
141.0, 137.7,137.6, 129.34, 129.30, 128.9, 128.7, 125.9, 125.8, 124.8, 112.6, 109.6, 109.5, 99.0, 98.8,
98.7,95.9,94.0, 76.8, 74.5, 72.8, 72.5, 71.63, 71.59, 61.6, 57.24, 57.22, 57.17, 56.5.

IR (KBr, cm™): 3452, 2908, 1728, 1590, 1499, 1431, 1375, 1334, 1217, 1190, 1157, 1109, 954.
HRMS (ESI", m/z): calculated for CesHegO23Na [(M + Na)']: 1239.4044 Found: 1239.4039.
[a]3% —13.4 (c 1.6, CHCls)

General procedure A for intramolecular acyl transfer of 21, 60 and 61 (Scheme 3-6).

To a screwtop test tube containing 21, 60 or 61 (14.5 mg, 0.0119 mmol, 1.0 equiv.) was added CHCl3
(0.30 mL). The reaction mixture was cooled to —60 °C and DMAP (2.2 mg, 0.0179 mmol, 1.5 equiv.)
was added in one portion. The reaction mixture was stirred at —60 °C for 24 hours. The mixture was
quenched with 1N HCI aq. and the resulting solution was extracted with AcOEt. The combined organic
extracts were dried over sodium sulfate, filtered, concentrated under reduced pressure, and analyzed
by 'H NMR spectroscopy (NMR yield was determined by crude 'H NMR using 1,3-dinitrobenzene as

an internal standard).

1,2,6-Tris-0-[3,4,5-tris(methoxymethoxy)benzoyl]-3,4-bis-O-[3,5-dibenzyloxy-4-
(methoxymethoxy)benzoyl]-$-D-glucopyranoside (62).
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To a screwtop test tube containing 60 (42.4 mg, 0.0348 mmol, 1.0 equiv.) were added DMAP (4.3 mg,
0.0348 mmol, 1.0 equiv.), 16 (23.2 mg, 0.0766 mmol, 2.2 equiv.) and CH2Cl; (0.35 mL). The resulting
solution was cooled to 0 °C and EDCI*HCI (16.7 mg, 0.0870 mmol, 2.5 equiv.) was added. The reaction
mixture was stirred at room temperature for 27 hours. The resulting solution was quenched with

saturated NH4Cl aq. and then extracted with AcOEt. The combined organic extracts were dried over
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sodium sulfate, filtered, concentrated under reduced pressure, and purified by flash chromatography

on alumina (hexane/AcOEt 3:7 v/v) to give 62 as a colorless amorphous powder (56.4 mg, 91%).

TH NMR (600 MHz, acetone-ds) & (ppm): 7.61 (s, 2H), 7.56 (s, 2H), 7.54-7.48 (m, 10H), 7.46 (s, 2H),
7.42-7.36 (m, 10H), 7.36-7.29 (m, 4H), 6.45 (d, J = 8.3 Hz, 1H), 6.22 (t, J=9.7 Hz, 1H), 5.89 (t, J =
9.7 Hz, 1H), 5.80 (dd, J=9.9, 8.3 Hz, 1H), 5.31-5.25 (m, 8H), 5.23-5.16 (m, 8H), 5.15-5.10 (m, 8H),
5.09-5.06 (m, 6H), 4.84 (dd, J= 12.4, 2.6 Hz, 1H), 4.76 (ddd, J= 10.0, 5.1, 2.6 Hz, 1H), 4.43 (dd, J =
12.4, 5.1 Hz, 1H), 3.57 (s, 3H), 3.55 (s, 3H), 3.50 (s, 3H), 3.48 (s, 6H), 3.47 (s, 6H), 3.43 (s, 6H), 3.40
(s, 3H), 3.34 (s, 3H).

13C NMR (150 MHz, acetone-ds) & (ppm): 166.0, 165.8, 165.7, 165.4, 164.5, 153.42, 153.38, 152.0,
151.9, 151.8, 142.9, 142.7, 142.3, 141.4, 141.3, 137.7, 137.6, 129.39, 129.35, 128.94, 128.88, 128.8,
126.1, 125.23,125.19, 124.7, 112.7, 112.6, 112.5, 109.7, 109.4, 99.13, 99.10, 99.07, 98.9, 98.8, 96.10,
96.06, 96.0, 93.7, 74.1, 73.8, 72.5, 71.74, 71.69, 70.6, 63.6, 57.24, 57.21, 57.18, 56.53, 56.51, 56,50.
IR (KBr, ecm™): 2957, 1733, 1591, 1498, 1432, 1393, 1332, 1188, 1157, 1110, 1048, 954, 926.
HRMS (ESI", m/z): calculated for Coi1Hi00O37Na [(M + Na)']: 1807.5836 Found: 1807.5838.

[a]32 —2.2 (¢ 1.3, CHCl3)
1,2,6-Tris-0-[3,4,5-tris(methoxymethoxy)benzoyl]-3,4-bis-O-[3,5-dihydroxy-4-

(methoxymethoxy)benzoyl]-$-D-glucopyranoside (63).
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To a round bottom flask containing 62 (56.4 mg, 0.0316 mmol, 1.0 equiv.) were added THF (3.2 mL)
and Pd/C (28.2 mg, 50 wt%), and the atmosphere was replaced by H» (balloon). The reaction mixture
was stirred at room temperature for 18 hours and then filtered through a Celite pad and washed with
AcOEt. The filtrate was concentrated under reduced pressure and purified by flash chromatography on
silica gel (CHCl3/MeOH 30:1 v/v) to give 63 as a colorless amorphous powder (41.3 mg, 92%).
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TH NMR (600 MHz, acetone-ds) & (ppm): 8.38 (br s, 2H), 8.34 (br s, 2H), 7.59 (s, 2H), 7.53 (s, 2H),
7.44 (s, 2H), 7.07 (s, 2H), 7.02 (s, 2H), 6.37 (d, J = 8.3 Hz, 1H), 6.17 (t, J=9.7 Hz, 1H), 5.80 (t, J =
9.7 Hz, 1H), 5.70 (dd, J=9.9, 8.3 Hz, 1H), 5.34-5.29 (m, 6H), 5.27-5.18 (m, 10H), 5.17 (s, 2H), 5.14
(s, 2H), 5.11 (s, 2H), 4.75-4.68 (m, 2H), 4.44 (dd, J = 12.4, 5.3 Hz, 1H), 3.59 (s, 3H), 3.54 (s, 3H),
3.53 (s, 3H), 3.51 (s, 6H), 3.50 (s, 3H), 3.49 (s, 3H), 3.48 (s, 6H), 3.43 (s, 6H).

13C NMR (150 MHz, acetone-ds) 8 (ppm): 165.73, 165.69, 165.5, 165.3, 164.5, 151.93, 151.85, 151.8,
151.2, 151.1, 142.8, 142.5, 142.3, 138.3, 138.2, 126.2, 125.61, 125.55, 125.2, 124.7, 112.61, 112.59,
112.4, 110.4, 110.2, 99.12, 99.10, 99.05, 99.02, 98.95, 96.2, 96.0, 93.7, 73.8, 73.2, 72.5, 69.9, 63.5,
57.5,57.4,57.21, 57.15, 56.6, 56.5.

IR (KBr, em™): 3343, 2959, 1734, 1594, 1437, 1331, 1219, 1188, 1157, 1109, 1049, 925, 926.
HRMS (ESI", m/z): calculated for Ce3sH76037Na [(M + Na)']: 1447.3958 Found: 1447.3960.
[a]3% +4.9 (c 1.2, acetone)

1,2,6-Tris-0-[3,4,5-tris(methoxymethoxy)benzoyl]-3,4-O-(R)-[4,4°,6,6’-tetrahydroxy-5,5’-
bis(methoxymethoxy)diphenoyl]-p-D-glucopyranoside (64).
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A solution of CuCl: (4.2 mg, 0.0311 mmol, 6.0 equiv.) and n-BuNH; (20.6 pL, 0.208 mmol, 40 equiv.)
in MeOH (0.26 mL) was stirred for 30 minutes at room temperature to prepare a blue solution of
CuClo/n-BuNH> complex under argon atmosphere. To a round bottom flask containing 63 (7.4 mg,
5.19 umol, 1.0 equiv.) were added CHCIl; (0.26 mL) and then, the blue solution of CuClo/n-BuNH>
complex in one portion. The reaction mixture was stirred at room temperature in the argon atmosphere
for 1 hour. The resulting solution was diluted with Et2O and quenched with 1N HCI aq.. The resulting
solution was extracted with AcOEt and washed with saturated NaHCO3 aq.. The combined organic
extracts were dried over sodium sulfate, filtered, concentrated under reduced pressure, and purified by
preparative TLC on silica gel (CH2Cly/acetone 5:1 v/v) to give 64 as a pale brown amorphous powder
(3.5 mg, 47%).
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'H NMR (400 MHz, acetone-ds) 8 (ppm): 7.58 (s, 2H), 7.51 (s, 2H), 7.50 (s, 2H), 6.67 (s, 1H), 6.45
(s, 1H), 6.32 (d, J=7.9 Hz, 1H), 5.72 (dd, J=10.2, 8.9 Hz, 1H), 5.65 (dd, /= 10.2, 7.9 Hz, 1H), 5.43
(dd, J=10.2, 8.9 Hz, 1H), 5.28-5.22 (m, 8H), 5.21-5.18 (m, 8H), 5.17 (s, 2H), 5.15 (s, 2H), 5.13 (s,
2H), 4.80 (dd, J=12.2, 1.8 Hz, 1H), 4.65 (ddd, /= 10.1, 5.0, 1.9 Hz, 1H), 4.58 (dd, J=12.3, 5.0 Hz,
1H), 3.59 (s, 3H), 3.57 (s, 3H), 3.55 (s, 3H), 3.53 (s, 3H), 3.51 (s, 3H), 3.46 (s, 6H), 3.45 (s, 6H), 3.42
(s, 6H).

13C NMR (100 MHz, acetone-ds) & (ppm): 168.7, 168.3, 165.8, 165.3, 164.4, 151.9,3 151.90, 151.8,
150.2, 150.1, 142.8, 142.6, 142.4, 135.8, 135.7, 131.02, 130.95, 126.1, 125.3, 124.6, 114.2, 114.1,
112.7, 112.6, 112.5, 106.9, 106.7, 99.7, 99.6, 99.09, 99.06, 99.0, 96.2, 96.00, 95.98, 94.0, 76.7, 73.0,
72.8,71.2,63.2,57.8,57.7,57.2, 56.5.

IR (KBr, em™): 3425, 2958, 1758, 1734, 1590, 1497, 1437, 1393, 1332, 1157, 1110, 1048, 925.
HRMS (ESI", m/z): calculated for C¢3H74037Na [(M + Na)']: 1445.3801 Found: 1445.3808.
[a]3% —16.0 (c 1.2, acetone)

Cercidinin A (49).
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cercidinin A (49)
To a round bottom flask containing 64 (22.0 mg, 0.0155 mmol, 1.0 equiv.) were added CHCI3 (0.16
mL), MeOH (0.16 mL) and Pd/C (11.0 mg, 50 wt%), and the atmosphere was replaced by H» (balloon).
The reaction mixture was stirred at room temperature for 8 hours and then filtered through a Celite pad
and washed with acetone. The filtrate was concentrated under reduced pressure and purified by HPLC
(column, cosmosil 5Ci13-AR-II, 10ID*x250 mm; eluent, H O/CH3CN/TFA 80:20:0.05; flow rate, 1.0
mL/min; detection, 254 nm) to give 49 as a purple amorphous powder (9.1 mg, 63%).

'TH NMR (400 MHz, acetone-ds / D20, 9 : 1, v/v) & (ppm): 7.16 (s, 2H), 7.13 (s, 2H), 7.11 (s, 2H),
6.72 (s, 1H), 6.49 (s, 1H), 6.29 (d, J= 7.8 Hz, 1H), 5.65 (dd, /= 10.1, 7.9 Hz, 2H), 5.61 (dd, J=10.1,
7.8 Hz, 1H), 5.39 (dd, /=9.9, 7.9 Hz, 1H), 4.72 (br d, J = 10.5 Hz, 1H), 4.56 (dd, J = 10.5, 3.4 Hz,
1H), 4.52 (br dd, J=9.9, 3.4 Hz, 1H).
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13C NMR (100 MHz, acetone-ds /D20, 9 : 1, v/v) § (ppm): 169.3, 168.9, 166.8, 166.3, 165.3, 146.1
(for two carbons), 146.0 (for two carbons), 145.9 (for two carbons), 145.22, 145.18, 144.5, 144 .4,
140.0, 139.6, 139.2, 136.4 (for two carbons), 125.9, 125.8, 120.6, 119.8, 119.2, 114.7, 114.6, 110.1
(for two carbons), 110.0 (for two carbons), 109.9 (for two carbons), 107.4, 107.2, 93.5, 77.0, 72.6 (for

two carbons), 70.5, 62.5.

IR (KBr, em™): 3392, 1708, 1616, 1535, 1449, 1351, 1320, 1203, 1035.

HRMS (ESI", m/z): calculated for C41H30O26Na [(M + Na)']: 961.0918 Found: 961.0927.

[a]3% —51.7 (c 0.9, acetone)

Comparison of "TH NMR data of synthetic cercidinin A (49) with the literature data.

Synthetic Reported-1 (isolated)® Reported-2 (synthetic)**
400 MHz 400 MHz 500 MHz
acetone-dg / D,0O (9/1) acetone-dg / D,0O (9/1) acetone-dg / D,O (9/1)
7.16 (s, 2H) 7.16 (s, 2H) 7.15 (s, 2H)
7.13 (s, 2H) 7.13 (s, 2H)
7.11 (s, 4H)
7.11 (s, 2H) 7.11 (s, 2H)
6.72 (s, 1H) 6.71 (s, 1H) 6.71 (s, 1H)
6.49 (s, 1H) 6.48 (s, 1H) 6.47 (5, 1H)

6.29 (d, J = 7.8 Hz, 1H)

6.28 (d, J = 7.6 Hz, 1H)

6.28 (d, J = 8.1 Hz, 1H)

5.65 (dd, J = 10.1, 7.9 Hz, 1H)

5.65 (dd, J = 10.1, 8.9 Hz, 1H)

5.63 (dd, J = 10.1, 8.8 Hz, 1H)

5.61 (dd, J = 10.1, 7.8 Hz, 1H)

5.61 (dd, J = 10.1, 7.6 Hz, 1H)

5.58 (dd, J = 10.1, 8.1 Hz, 1H)

5.39 (dd, J = 9.9, 7.9 Hz, 1H)

5.40 (dd, J = 10.1, 8.9 Hz, 1H)

5.36 (dd, J = 10.1, 8.8 Hz, 1H)

4.72 (brd, J =10.5 Hz, 1H)

4.72 (brd, J =11.0 Hz, 1H)

4.69 (brd, J =10.8 Hz, 1H)

4.56 (dd, J = 10.5, 3.4 Hz, 1H)

4.56 (dd, J = 11.0, 4.1 Hz, 1H)

4.54 (dd, J =10.8, 4.2 Hz, 1H)

4.52 (br dd, J = 9.9, 3.4 Hz, 1H)

4.53 (br dd, J =10.1, 4.1 Hz, 1H)

4.51 (br dd, J =10.1, 4.2 Hz, 1H)

Comparison of 3C NMR data of synthetic cercidinin A (49) with the literature data.

Synthetic Reported-1 (isolated)® Reported-2 (synthetic)**
150 MHz 100 MHz 125 MHz
acetone-dg / D,O (9/1) acetone-dg / D,O (9/1) acetone-dg / D,0O (9/1)
169.3 169.4 169.1
168.9 169.0 168.7
166.8 166.9 166.5
166.3 166.3 165.9
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165.3 165.3 165.0
146.1 (2C) 146.0 (2C) 146.1 (2C)
146.0 (2C) 146.0 (2C) 146.0 (2C)
145.9 (2C) 145.9 (2C) 145.9 (2C)
145.2 145.2 145.2
145.2 145.1 145.1
144.5 144.5 144.4
144.4 144.4 144.3
140.0 140.0 139.8
139.6 139.6 139.5
139.2 139.2 139.0
1364 20) 136.5 136.4
136.4 136.4
125.9 125.8 126.1
125.8 125.7 126.0
120.6 120.6 120.9
119.8 119.7 120.2
119.2 119.1 119.5
114.7 114.7 114.6
114.6 114.6 114.5
110.1 (2C) 110.1 (2C) 110.2 (2C)
110.0 (2C) 110.0 (2C) 110.0 (2C)
109.9 (2C) 109.9 (2C) 109.9 (2C)
107.4 107.3 107.5
107.2 107.2 107.3
93.5 93.5 93.5
77.0 77.0 77.0
126 (20) 72.6 72.7
72.6 72.6
70.5 70.5 70.5
62.5 62.5 62.5
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General procedure A for removal of MOM group on 65 (Table 3-2: entries 1~3).

To a round bottom flask containing 65> (20.0 mg, 0.102 mmol, 1.0 equiv.) were added CHCl; (1.0
mL), MeOH (1.0 mL) and Pd source (50 wt%), and the atmosphere was replaced by H» (balloon). The
reaction mixture was stirred at room temperature for 13 hours and then filtered and washed with AcOEt.
The filtrate was concentrated under reduced pressure and analyzed by 'H NMR spectroscopy (NMR

yield was determined by crude '"H NMR using 1,3-dinitrobenzene as an internal standard).

General procedure B for removal of MOM group on 65 (Table 3-2: entry 4).

To a round bottom flask containing 65> (20.0 mg, 0.102 mmol, 1.0 equiv.) were added CHCl; (1.0
mL), MeOH (1.0 mL) and Pd/C (10.0 mg, 50 wt%). The reaction mixture was stirred at room
temperature for 13 hours and then filtered and washed with AcOEt. The filtrate was concentrated under
reduced pressure and analyzed by 'H NMR spectroscopy (NMR vyield was determined by crude 'H

NMR using 1,3-dinitrobenzene as an internal standard).
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