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7 4 & (Ostrya japonica SARG.) 137 -3/ % F} (Betulaceae) 1% 2% IE®FZARKTH D, ZORHNIE L
LCHLEBRIC A L, 6 B 100 EmnEfES B, Betula, Alnus, Carpinus, Ostrya, Ostpyopsis, Copylus ¢ &
N OBHCB L, BAIL Ostryopsis w5 JBLFFAET B, Ostya 1RO RIC NS & X OFUTD
7o, DEDOEMMS MO T35 (Table 1) DDA,

B1ER Ty LROE
Table 1. Species of Ostrya genus

Species Name Distribution
Ostrya japonica Asada Japan, China, Korea
0. carpiniforia Europian South Europe, Asia Minor

hop-hornbeam

0. virginiana American North America
hop-hornbeam

0. knowltonia — —
0. rederina — China
0. liana — China

T LXARELRIELSML, FE, LS5, AATIHHCIEECER RS, T4
DENHCNDEFETH D 2 74 & (Ostrya japonica var. homochacta HonDA)D LEHIH TV 54, Zhit
Ehd T,

TH LOLR ISR E, UHIXRBET, LOMOBERIIND 1 5 TH DA, LHRE—BITHI,
MEbETEH L < KRB EF L RIFIeDT, RKEH, WL, WK, =E BT, 7=-9 V7
BLOEE, SRRV s, TR EPRE, OHETHCE L TR E S, R, BiARcH
WHR DD, Z DM OLMIEREYE L, BUMCHBS D ORI EERE RS B, FIloHE
ST ORERI DR EET B I, ZOMOERNMIVEE, MEOREEYHETS L bR T W
7o THBOEH LM OB RSICE A HY, ZOPFRICET Lics, FORMHTO REMHECL
A T, ZOMOEHILINZ ERRDORLD, Li L, ERMOMGEIELRIDT, ZOWMELLET
v*f'b kit L,

Osirya BORSHC B+ 5 RITIEFIC I, HEOPENRLREDLTH B, Ticbh, Horuam-
MER BT X % Betulaceae DIEICFFET 5 flavonoid glycoside D—@DOBFLED T h TN, Osirya 1713
hyperosid (quercetin-3-galactoside) DiZH:Iflidd glycoside DEFET B ENHSBN T 5, BEICEL

2R T AR ORI

Table 2. Chemical composition of the wood of Ostrya japonica

Ash 0.70% Methyl pentosan 0.90%
Alcohol-benzene soluble 1.90 Cross and BEvam cellulose 61.50
Cold water soluble 1.20 Alpha cellulose 44, 30
Hot water soluble 4.90 Holocellulose 78. 30

t % NaOH soluble 19. 00 Lignin 20. 80
Total pentosan 21.30
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Tit, #v=vis XU betulin KBIFTBHRSRBNED, HILOWTUL, 74 FHO—EIHNED,
Bz X b Zighh Table 2 OfEA#E S TW 512, HOMERS OPRIL, ZOBREL
R LLLT FRODC LB Sh, 2BORKBEYE (mp. 235~6°C 35 LV241°C) A h
foo BT DED, == B2 ST 7 4 —REBRAET, TEEAULEDT o 7 — A EYEDOFED.
IR, Larl, ChBHIRETAZ0HOMEIREI LT 7L,

PFROC I DVEBEINICIIC, ZOMD AR ) —AfHHDOR— -2 r~< 2754 (Table 4) i
7 VI (diazotised sulfanilic acid) THiEf, 8H, HADAKy VA RTEXbLDTEEHED 7 =/
—AEMEOFEYTR LI, EEX, 05 b0 Th L FHETHL THEOKEZZEEEL, asadanin,
epiasadanol, isoasadanol, deoxoasadanin, dideoxyasadanin-8-ene, trideoxyasadanin-8-ene;, monodeoxy-
asadanin ERK LI, CHLFHWEDMRE Table 3 iRT, s, n-~F 4 VAIBROFERNS B
sitosterol 35 XU 2 ORIERFER D triterpene HBEEL1oAY, ThbiX&bd TEND L, FMAH
RERIILD ZENTER ) wle, LIchioT, ZOMBITHEHO7 = 7 — 2B OG>
WD ONERTH D,

B3R THIMLLAIhICET = = — LB
Table 3. Biphenyl compounds isolated from Ostrya japonica

Compound Formula m.p. (S ol\i{n- A) zﬁgzﬁ(gl?;
Asadanin C19H5,O04 236— 9 C 0.19 +
Deoxoasadanin C,oH,,04 279— 83 0.09 —
Epiasadanol C1oH,04 >300 0.04 -
Isoasadanol C1yH3,04 >300 0. 02 -
Dideoxyasadanin-8-ene Ci4H;50, 255—60 0.58 +
Trideoxyasadanin-8-ene CyoH ;505 230— 5 0.85 -
Monodeoxyasadanin C1gH,5,05 216— 9 0.55 +

7o) —NVEWBED S bR LEDSE asadanin DEENLHRICETF Lich, £04F, Zho4hF
RORENRETH -7, T 7sdbb, asadanin OTLESHEIL CraHisOs Fcid CroHsOs IV FER
BRLIC, SRR AF VY SHFY, 2 bR UAERERFERT, Lo TRACGHOEY 7
FYBRHBEEBELT, CisHiOs OFFRTHAH S EELI, L, BAOFEELER L CERS
FER I ol RETIE, CuHxOs DHFROE L2 &R &I, asadanin (3 phenyl propanoid
CEET2METHHH, EAROUEHD ZOFFRIEHLD THRLEE DRI, 0T WHE
57D, TAARYS P L B5FEMEL R L, asadanin (% CiHzOs, isoasadanol (3:CieHz0s
DHFFRTHBZ LR LT, asadanin LRI L T, ThhbDX5%2, RAMELTHT
5 L\ type @ bridged biphenyl (L&MW TH S LB MY, i 6HbRARFIOWETHS =
EEBLMT LT OLEEELRETACESEBE O, 2hbhET5 biphenyl ring
DRI D\ TEEA ML, DX 57 extra carbon %453 BILEWOEERTDOELSRERIC
BLT, RAHBRT2HLME L OBIELLEER LI,

APRORMC IV LARRERELERE, AH REZRRICEA SHREY W, Tk
REEHE WMAR), RENESEE @iLA®) KB IEE, SEgvBbot, B L

i
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SFEZ L, BEFIRECIIE AR IRES LU SHRE LI To, Zhb OERBCREH LE L
BLELETS, TRAMIEFEL BHE—0ORKC, IRA7 X INERMERKE, NMR 2
7 FARERTERRT RS X OB AETRRLHE, =~ AR bt B SIEERTC BB Lic, K
BOERICHT - TR FED ZBEIA\ Jof8 ¥, 6-ketoazelaic acid (% Dr. D: HarTLEY (Manchester
University) 2:bFELE LT ici2vte, Shb OB E L LB LEF S,

L 7H5#HOmHks

I-1. & U

7 S OMBRS OSHET, £ & —ATHB X LR, fhilh Fig 1, 2 0 X 5B
BREEYFIB LTH fraction K KFILizd %, »Fa2r < b 7537 4 -2 X D E42 0BG CHEES
B FBRIC X 51,

I-1-1. 5 AV RWE D

FARYRWBEOHHIOEDL ST Lf:}s: Tt otce e WM DEEY 35kg % Fig. 1 Licitio T
WEL, n-~FFVABEOHER (108) ¥7AIF0HPT A7 v 57 4 —Kild, =—FATH
%t LT compound X (CgHy0,, m.p. 183~5°C) 1g, compound Y (CyHz0,, m.p. 200~5°C) 0.3 g,
compound Z (CzoH;500, m.p. 130~4°C) 3.0g @ 3 DR % E 1,

1-1-2. 7 - 7 — A B O

a) asadanin o Bg

Fig.1 35 L O* Fig. 2 D= — 7 A ¥ 3B = 7 LRI & 84 LTINS 2 RO, -3
sm= 757 4 —CHRE LR, compound A,B,C,D D 4D 7 -/ — A ELEHDOREEHWTH S
ZENRENI, Thh & —ATUETHE, SBICHEETSH compound A (I¥MEL, compound
B, C, D RBAKME LTRD, 0%/ — MBERIEHE LTI bR, DI AOAE &
DR LI, HAZ/ —AhbERERT 5 & compound A OffiliciEsh (CieHzOsp, m.p. 236~9°C) M3
Boha, ShIIFWEEE L bA, asadanin L@y Lic,

b) isoasadanol, epiasadanol, deoxoasadanin o Bif

Fig. 1 X0 Fig. 2 ©»x % /7 — VB X AL, B DO~ X 5 compound B, G, D D
EPTH o, ThHLOREMEFEHEC X SIHET ARG TRAKRE D, TRIK
bolt, YINLFADHFARFANDB IR I T7 4 —EOVTRE LIRS £, SIS T
WD ENRII Tl o T2,

Z DRAEMIL acetonisation 12 L » T, il isopropylidene FHELATHH T %, =D isopropylid-
ene FEEDYV YV ASADHT A r= b 7T57 4 — (2—F L) BELDTRVFHEEREYRL, 20K
BEYERALT, 3B HRICBEETS - LT L, B3, Zhbd isopropylidene H#fk
DIRBIMICE X iR KB OFUL compound B (% 1, compound C (% 2, compound D 10,
acetonisation PG HERIEEEH D ER & It - T B, BHEOIEF b EEEKBEOKIEL, compound
D, B, C DIEFTHEEIh D, 7k, 5 LTHEEShic isopropylidene FFEMILINKIMRIC L 5T,
WThbEREPELD, == e /77 4 ~R DK CHPCEET ZEDEC—KL, 0%k
BEONHL TR LA HEFR Shic, compound B 0 isopropylidene FHEfAIEESHRE L L THEDR
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Heartwood and sapwood (35kg)

Methanol extraction

|
Extractives (690g)

|
Wood

n-Hexane
I
Soluble (55g) Insoluble
IS % NaOH Ether
I |
Neutral Soluble Soluble Insoluble
|Chromatography I Concentration
| I I [ |
Compound X Compound Y Compound Z Filtrate Precipitate (858)
(O3} ©.39 3.08) lhdcthanol
Insoluble So]‘uble
G chrystalli-
Compound B sation
Compound C CompoundA
Compound D (35 g)
HIR 7 SHRS OB
Fig. 1. Isolation of the components of Ostrya japonica wood.
Heartwood (35 kg)
Methanol extraction
|
Extractives Wood
| n-Hexane
I
Soluble Insoluble
| Ethyl acetate
I
Soluble Insoluble
| Concentration
|
Filtrate Precipitate (170g)
Concentration Methanol
Chromatography ano
| |
E, F, G mixture A, B mixture B, C, D mixture Insoluble Soluble
1. Acetonisation 1. Acetonisation 1. Acetonisation
2. Chromatography 2. NaBH, 2. Chromatography
reduction

3. Acetonisation

4. Chromatography
1) Compound B

(0.58)

1) Compound E
(110mg)

2) Compound F
(100mg)

3) Compound G
(80mg)

o2 T7HEHOET L=

Isolation of the biphenyl compounds of Ostrya japonica wood,

Fig. 2.

1) Compound B 1) Compound A,

(1.5g)

2) Compound C (80g)
(2. 48)

3) Compound D
(128)

— LAY DR
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% (CyHyOs, m.p. 217~9°C), compound C o> isopropylidene FHEILMEDESIRYE L LTELR
BH, == mx ST T7 4 - Lo TH—AK,y F&7RT, compound D & isopropylidene i
FREASRM L LTHROLI D  (CosHyOg « 2H,O, mp. 99~101°C), ZhbiXWThbHWELEL
B, deoxoasadanin (compound B), epiasadanol (compound C), isoasadanol (compound D) & &4 L
#c, 73, deoxoasadanin % asadanin & DRESHERE LTLELNL A, - OWEOLHETEEROMIC
Z# 5 X 51z NaBH, &7 L T asadanin % asadanol {zZF%, “D\»C acetonisation %35 7¢ - 7=
B, VAN HT ALY G B k% & ) compound B & BAMEL Ao,

C) dideoxyasadanin-8-ene, trideoxyasadanin-8-ene, monodeoxyasadanin D¥i#fs L D7 . 7/ —

e

Fig. 2 OFfg= 7 VMK % 8#E L C, compound A, B, C, D % {8 LBk & 1MET 5 & Hiftko
BlsRHrEsR s, ZOBIERICIE, —23—27r<}2F & LIZ 48D compound A, B, G, D
DEMC, CT7 VRETHER, B, BOAYETIELDTCELEERHO7 -/ — LA EWEOFEENED
bhte (Table 4), = DEHMELEIERYE > VY » 51 Hh F 4T Fig. 2 X 512 320 fraction 240,

BAK 7./ - 2HEWEOR— - < }ST7 45—
Table 4. Paper chromatographic data of phenolic constituents

(So{ifent-A) Compound sull)f:;zi?itc’szcéid Formula
F 0. 85 Trideoxyasadanin-8-ene Reddish orange CoH 1503
H 0.78 — Yellow —
E 0.55 Dideoxyasadanin-8-ene Reddish orange CyoH;50,
G 0.55 Monodeoxyasadanin Reddish orange C1oH,,O5
I 0.46 — Reddish orange —
J 0.41 — Reddish orange —
K 0.36 — Reddish orange —
L 0. 31 — Reddish orange —
Al 0.21 — Reddish orange —_
A 0.19 Asadanin Reddish orange C1oH,,O0¢
B/ 0.12 — Reddish orange —
B/ 0.09 — Violet —
B 0.09 Deoxoasadanin Reddish orange CigHp,05
c 0.05 — Reddish orange - —
C 0.04 Epiasadanol Reddish orange C1oH04
D 0.02 Isoasadanol Reddish orange C1HpOp

asadanin [ARTIC X B fraction % acetonisation Licfd, BEY VA F L H T AT oMY RS
755 &, compound E (CjgH;0, , m.p. 255~260°C), compound F (C;gH;305; , m.p. 230~5°C),

compound G (isopropylidene FFiEifk, CpoHpO5 m.p. 123~5°C) B S B, MKFEOEEREIL com-
pound G D%t isopropylidene FEETH - C, MIEHELTDEETHoT, “hbixvThiFHiy
BT»HY, dideoxyasadanin-8-ene (compound E), trideoxyasadanin-8-ene (compound F), monodeoxy-
asadanin (compound G) & &4 L7z, Z® fraction {2i% Table 4 icmd N5 X 5, FHEHEOHD7 -
/= NEWRNEET D, L, TORIFEFCHIeL, SORFHMAIRILE Zichith o1,
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DAEBEE L7 7 = 7 — APEWEE, $NC asadanin BT A WE CRKEATSH B, “hbZBVk
b BIERAE, FAOEEEERE) ovThcbEEh TR, T, EMTHO2 307
ﬂ“ﬁv: LIBUTHLE LT T, LichioT, asadanin 35 X OVFORIEEILT v £ MO BERS TH -
TERES TRV EEL DR D,

RO

1) FARVRWEDHH

Bl B CER LIcfOS0GEE D 7 5 Wk &\ o L x AR & L, 35kg % £ &/ — T 8 B[l
WM LT, A%/ —AXEELFBEOMEY 690g Q%) *Bic,2h% Fig. 1 0X5AEBLT, ~
F 4 VATEE 858 (0.21%) ®1Bic,n-~F v VAERIT = — F AL, 5 BHitEY — # TREL TR
WA E (ZDOBERC OV TIERE RS IR -> Thigyy), S 10g 28k, ZoFEfizT v
FDOH 5 A (38.0x30cm) hlF, =—FATEHEHLE, BOCESEOMRYWELNEEL, 2\ T com-
pound X (1g), compound Y (0.3g), compound Z (3g) DJEFTHEHEE LI, compound X ¥ n-~
FH UhBLERERL, BEERE (mp. 183~5°C) #Bi, compound Y (I n- ~F 4 v hbLEFKHL,
AR S (mp. 200~5°C) %87, compound Z (¥ n- ~FH VEIVA X/ —ADLEERL, &
gk S (mp. 130~4°C) HiB7, ’

2) asadanin DZ3Ef

Fig. 1 O=—7 AR 8OgxIR# & / — A TAEL, AERERAH LI, —~—I7r~ 27577,
— (ZOFRIfAVik—t—rr< } 57 4 —D solvent % Table 5 IZHiF2) DR, FHEHD

ok R—2—ym<wbr57 4 —OEBEE

Table 5. Developing solvents for paper chromatography

- Solvent A, Xylene: methylethylketone: formamide, 100 : 100 : 4
(Paper treated with ethyl acetate: formamide, 8 :2)
B. Xylene : dimethylformamide, 9: 2
(Paper treated with acetone : formamide, 8 :2)
C n-Butanol saturated with 3 % ammonia soln.
D n- Butanol : acetic acid : water, 4: | : 5
E. Water : isopropyl alcohol, 78 : 22
F n-Butanol : morpholine : water, 5:1:4
G. n-Hexane saturated with dimethylformamide
(Paper treated with acetone : dimethylformamide, 8: 2)
H. Xylene : n-hexane :dimethylformamide, 9 :9 :2
(Paper treated with acetone : dimethylformamide, 8 : 2)
1. Benzene saturated with propylene glycol

(Paper treated with propylene glycol : acetone, 1 :4)

KE4ME compound A T, FREEIL compound A, B, C, D DREMTH o1z, AKX/ — LEBEHD
BRC L > TAEURERY SO ERAI 2 8/ —AREA 382 LT, REHGrRE, F25/ -1
P P S, L Chie/e compound A (asadanin) m.p. 236~9°C #787- (35g),

WAE)—NAEOREWIZOI AR ) — N THIREREERVELICS X, BiA% /) —AhbEER
LT, asadanin %4 ¥7c\> compound B, C, D 3@DOREHKE R (m.p->300°C) 5 grBic,
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3) L#tH B asadanin fs X O FIBEA O EE

HAIEEE R TR LickH OO D% 35kg & 2 %/ — AT 8 Bl A Ui, ML ATERE
CAE LT (Fig. 2, ZZTiX asadanin @KFI= -7 A H F VBB LD TER = F A% # ),
compound A, B, C, D 0 &4 170g %187, —hupiitFEcBE L CHik/s asadanin 80g & com-
pound B, C, D DR &4 208 %/,

4) deoxoasadanin, epiasadanol, isoasadanol o4}

AIOEB TR Zh b OREAY 208 %, Hik6g &7 £ b v 200cc KB L C—HKEL, ERE
V- X THFIE, T b vRRE, =74 CTHH LT, isopropylidene FEGADREWEBL, Thit
R——ym< bS5 A ETIEDARy &R LI (solvent A) Ry 0,90=compound D o isopropy-
lidene 353E{k, 0.80=compound B ¢ isopropylidene ZHi#ifk, 0.62=compound C ¢ isopropylidene 5§
ik, CORAWEY VA5 A HF A (6x70cm) KFIEL, =—FATHEHE LI, »F A1k UV-light

(3FBLIVRFEROBXYETS) T, BHERIR- -2 v} 757 4 —TH/HH, compound
D, B, C DJETHEHEIN B FDEDD fraction ZHW LT,

compound B (deoxoasadanin) KEfk : & fraction ZHE L T UEREIEHNL, <&/ —Ah
DERER L TEASIRE (mp. 217~9°C) 1.5g {817,

compound C (epiasadanol) itk : #1243 5 fraction XML T, HERWE 2.4g%B7, “h
DRI Lich oo, R—=—=2m< 277 4 —DRIIE—ARy P RFLE,

compound D (isoasadanol) FHiEithk : 5 7 ANLRENCEHEI NS & D fraction H BT 5 & FEHIHT
Wlic, AKX —AbLEMER L TEGASIRE (mp. 99~100°C) 12g %187z,

5) dideoxyasadanin-8-ene, trideoxyasadanin-8-ene, monodeoxyasadanin s X ¢¥ deoxoasadanin o438

Fig. 2 ORff= 5 A K OEHEC X - T4 Uz compound A, B, C, D ORAHHIIIL, B % RMHE
LTEilgk B, Shi v ) A5 A h 5 A>6XT70cm) ok, =—F L CHEEL, X—~—2sa<} 7/
57 4 —THENENE, D¥D 320 fraction K KABI LTz, T/, asadanin LR AREX h Bfracti-
on-1, asadanin Js X UF compound B %#4{p fraction-2, compound B, C, D #&¢s fraction-3 ¢ 5%,

compound B (deoxoasadanin) EEiEifk : fjig® fraction-2 % B#EJ3 % & asadanin DS (3.0g) 3
Wil Lic, & O IEMH L CB 85k % isopropylidene EH#Mifkd: L 3.58 %181, thi 2%/
—VICHEL, NaBH, 2.5g %nz T—BlkEH, KTHRL, =—F1rTHlLL, hxIbig,
acetonisation 2. X » TETLAERY TH 5 asadanol % diisopropylidene FHEMAICE L, YV HFAH T A

(3x50cm) IHIE LTz, BINC n- ~F 4+ : Bfp=7F 1 (8:2) THHEL T diisopropylidene-asadanol
DS HBIc, PWTHIEY n- ~Fv v Bz~ (1:1) %% T compound B ¢ isopropylidene
FEGEEE LI, BEYBRG TR Uik £ 2/ — A0 bERA L TEASHRS (mp. 217~9°C)
0.5g w187, ' |

compound E (dideoxyasadanin-8-ene), compound F (trideoxyasadanin-8-ene), compound G (mono-
deoxyasadanin) FEifk : BC D7 fraction-1 (LB RBEOBISRY T, chix 7€ v, BT
acetonisation s g\, =— 7 ATHE L CREGORMRYE LB, Thix vV » 5 1h 74 (Bx
50cm) WFIEL, n-~Fy v Fgz 7 (8:2) ORETHML, BHRKIR—<—/r<}r57
4 — (solvent-I) &5 XVHEI r< } 757 4 — (SiOy, n-~F+v : Bz F18:2) THSND,
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KDEDD fraction 43T 7z, compound G o fraction A BEFH LickEfis n- ~F+ v, M@=+
BEH»HERER L TEASIRG (m.p. 123~5°C) 80mg #7187, compound F iZ#f[&¥ % fraction 75
W Lck@%y n~Fv v, 7 VRBESOERER L TEARSDRE (m.p. 230~5°C) 100mg #1817,
compound E o fraction 2HHfH Licksfr 2 8/ —AnbEERL L TEAS R & (mp. 255~60°C)
110mg %87,

I-2, asadanin &S UREKREOHDICHT N

FIC DXt L 5, 74 £HIiTSMEED biphenyl {LAHRE TR TRD, R——sr<}r57
4 = TRARERETE, ChbRBOMCSEEEL T, & 2 Tik#sicki; 5 biphenyl (k&% D5
FCDNT, SHIRHE L Ry D5, HE 37cm 07+ X HOMEHMOFEARBE L, ©
L#txrhrh Fig 3 WiRT X

ﬂ-l{,%
51 8 RGWHT 1z, HRGFDA o ]
W 1g %A 2/ — LTHINE, % i3
— |
DRERY—EELLT, #%5/
—ABIAR ) —ABETAH Y 12 |
BRSPS UV A7 b
l 1

ZRE LI, £ LT 330my i
1T AW D absorbance Dz (de) | |

. e Sapwood. Heartwood. Plxh Hearfwood Sepwood.
ERDIO, asadanin BWIOAE T T17qm —>e— 68cm — < 6bom —— [LOm —
HKOEREHRI I ol, DI %3 R 79 5HORKAECET HE7 2 = -2 {LAHDOLHF

Fig. 3, The distribution of blphenyl compounds in

de (3fE x> biphenyl {L&¥D cross sections of Ostrya japonica wood.

B X5 LDTH B, HICOND X 5o biphenyl {L&#i% dideoxyasadanin-8-ene %5 J 0¥
trideoxyasadanin-8-ene (Zh B DEHRIIZTHLDTHRETH 5) BT, W Fh b diEggd T 300~
2mpy WHRIRERL, 7AH Y BB TR 330mp IWRIRB KA B b D i, loge DEDLIZFEAERT
BETHD, LichoT, SBCHFETS asadanin OFWECIIT B de ZRDTHE, Thh b
% @ biphenyl (L&Y ERDIEHPOESHERELYALMCERL S 3 L¥IK L1, 7tds, asadanin D%
BEEC VT B e W THhHIR OWRBERIEE Ti3Fig. 4 1 Lok

RLICL O CERBTERCHEMAL S 5 2 L e fR § )

Lic, TOHFEFRAWDZ L IDT, RO fg

compound X (240~260mp ICBURBAER) & 3 5 "

X0 native lignin #MBIL, = OEREL BB %é 3 ost

hol#Ex 5, cOEREHEREY Fig. 310m LA, ;%f

biphenyl (L&D EIEOHCEBINCS S 3~4 % iéé
B3

DEEEX R LI, ZOBIHH LM, Fhe LT
ﬁ%éh%él DIEBNCE N, Z D D, B

Fig. 4 The calibration line for determination

LB THHLELLND, IHILMTEKT 55 of biphenyl compounds.
X, O« WA OEREH L L, & O patternid OB R D.LH G O—RIH DL RA—EHRATH 5, %

TR R T
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o, WHIMTIEMETIZH 52 biphenyl (LAYOEENBDLNB, ZOAUMOMEHE ——7 =
< b 2T7 4 —THENIHER, asadanin OFENHERINIC, LaL, OREGIZEDLIRLLI T,
— R ARM DL TIL glycoside DFEETZHEILE VDO THNO, asadanin I L O RRE DELEE GO
FEXEELTMKDREL, tha—2—2sr< 2757 4 —THELLY, FHLEEKIZEDS
R, MAKSRER LIS E & 7 b, leucoanthocyanin HEMyIE DFAENTD b IIZ,

B O3 TOTIRC 31T 5 5HTH 528, BERCOWTHANCHER T, asadanin 5 L ORIKE
WREFLERDBRT, o shb Ok BObhid i, BEOERSIELE-HTREALE
THMEREs v =vEELZ DR, ZDEMIC P-sitosterol, betulin HHEF s m~ F T 7 4 —TRDLR
7, .

LAk asadanin s JO'RBREIIE L 2 DHER RS TXH 50, M OHBHEET S, LHRSD
BB B LTk, BETHAL SIS L, BTV, LINOERTIBEEEE L BN &
<, DMBHRICES LT3 EEx bR T 517, Pinus resinosa OUMHMERIC ANAICBY 521848, <
DIFFCOHMER B Z D, DHRGOEREN 5 2 L ABRDLR TV B8, 79 £ HOLHTcHED
asadanin HFEDHLI B T &L, DX S HNIVCHENLEBE, H5VITRNLERIFEEL, ohat
—ELHEL T B & & M Tu B b LI, |

REBE O

1) Hhk X058

LB EE D 7+ KH ORIEH (37cm) HBHEE 3em DA LD, Fig. 3R L X 5Ll E
8RGELT, BORDEARKE L 105°C Ltk Lic, ZORK 1g Fo%BHL, vy 7 A v -k
HBEHCT, 24k £ 7 — ATt Ui, ShHEIRGIEBL, 100cc & L, —EBCHRLIFE UV 2
7 b A CREAREE Lic, 7o, N0 FfMEH VD 4 &2/ — LB T LT ERA—EECHRLL D
EOWTHHIE Lic, M absorbance M3E# 3Ry, asadanin o de {WHE A5 biphenyl (L&D
SHEEXIEL, TOBRY Fig. 3 €hir,

2) asadanin o Je

asadanin @ 5, 10, 20, 30, 40mg/l DA & ) =L I XV 2 &/ — APk NJ10 Hitk» v A AL,
ThZho UV A7 AR ME LT, 380 mp kit 2£%5RD, TORERY Fig. 412 b,

3) BHEEG OBER

BB CERRIR LICHT 7 7 SHOBBE I E L, # £/ — 2 Tl LIBEOBIERY 2B,
ZhazeeR L aTARL, TTHERETERCH T, TEROWE7 <2757 4 — (8i0 n-~
F4 v BEEET 7, 8:2) 1% Ry 0.29, 0.38, 0.54, 0.65 i 4fHDAAy FERL, 0.38 & 0.54 %
betulin, B-sitosterol DEEFHD Ry flHiks X EE (BREE) T—& LI,

7B ek ANERIL 7R v U A-BRRITEET, *—--=2r=< 275 & (Solvent-A) i% Ry
0.04, 0.06 i 207 =/ — A HHE GELEHTRER, o7 VAETER) »/RL, asadanin ¥k
FORBEOREL DI, 3.5% B L MM UK L1thb, <—r— 2 5~ b 75 4k
asadanin & FBdleh o1z, MK HRNEIL phlobaphene BB OHLARD LR, gallic acid, ellagic
acid 1Z@D LI o7,
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I. TARCEHEOME

I-1. compound X

compound X (% n-~F 4 vhLEMEMLTH &, EEAKRESR (np. 183~5°C) L LTHELID, T
ROP ORI CaHygO3 OFFRIC—F T 5, LEBErMANN RUGIIBRFIREXEL, DV CHRECE
t3%, MV 7 e AFBRIEE 70°C TEART, 110°C Y ETRENLREBYETHOT, b
D FARYERYEEHEZIN D, compound X » IR A~27 kA (Fig. 5) 1Zi3 3040cm™! ¥ X% 1630
em™ [ ZEESICHR TS K NADH

h, tetranitromethane TE{3 5%,

UVz~7 +a (Fig.6) (T 243, 251,

260 my (shoulder) 1z g AR AR L,
Z DRINI L. abietic acid20>(235, 241,250

my), polyporenic acid-C21>(236, 243, L .

W ® % 22 T B 8 N5 05 35 85 15 Xi00em
252mp) DOWIVCERLIL, 2DDHIC 558 compound X OFALIILA<2 b A

Fe AR T EEAOEERIERT Fig. 5 IR spectrum of compound X.

%, compound X ® IR A7 } it 1720cm™!
£ 1705cm™ & A E = ADBRAED R, 2,4 S5}
dinitrophenylhydrazine CEftBa* 4 U, ZiMm-
ERMANN test?2) [ TH %, hydroxylamine 4L “r
#-4% &, monooxime CzH O3N, m.p. 256~9°C 42
YERT Ak, NaBH, TETLTAE7 42—
C3H5005, m.p. 167~8°C 23856 %, 0 IR =
A7 P 1705em™ OWIIXIA LT, KK 40

DYIRAHET B4%, 1720cm™ DRAUIREE(LD

FERDLRDUEORR, cmpond X £7 o ﬁf;f . e
L 6 X compound X D48 BIR AR 2 b v
AFe FH LRy P EIBEOFET S - 5T Fig. 6, UV spectrum of compound X,

3, compound X |3 tetrazolium chloride?®, FenuLine B ZEITET, NMR 27 1 (Fig. 7)

5 0T
£ 7K compound X DS IEARZ P
Fig.7 NMR spectrum of compound X,

o=
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i aldehyde proton D 7'+ AERIILDT, COHAA=MIY bV EHESRD,

DOFEIZ, AR ARFCREE: 1720cm™! DRIUT= AT A LIRT 7 P VEHEEINRBDT,
10%FEH Y (=& —AdE) & 3IRERIMEL, 745 ) WEHE PERICoT 225, fiZxEbdTH
BC, FESHSEWERXENL, mkS@Ihity, LinL, compound X & NMR R~<7 hii
136.347 (3H) =AT AH 2 FAMWDY FFANEDHLRBEDT, 0L 5 HffETIIIKSENE
B AFAZATALEELBRD, TA/ 4 PO AT MTIIINKSRCERT5 L O»nE L b A,
Zhbit, 1.3-diaxial OBIRICH » TALBHICEELZFIAE O = AT ARKALIR S, fc& 2l
methyl-O-methylpodocarpate?®, methylsciadopate2Dpi % T %,

L ED#ERD S, compound X (34 M vE I, AFA=AF 4 1{H, BTEHES, NMR 2z
b C-CHs 7E%E#HD M) FARVEELBRER, BLIIENDETH D DFMIRINLT
Eleh ol .

EEB O

1) compound X

TNIFONT ATHM LI DR n~Fy Y bEER L, EBEPREL S, mp. 183~5°C;

(@) § —148° (¢3.0CHCIL,); 2 S2HsOHp3 951 260mpu (shoulder) loge 4.37, 4.42, 4.24; vobr
1705cm=1(} C=0), 1720cm~1(—COOCH;,), 3040, 1630cm-1( 3C=C{); 79.20(3H), 9.12(3H), 9.08
(3H), 9.64(3H), 8.97(6H), 8.90(3H) C-CH,, 6.34(3H) COOCH;,, 3.56(1H), 4.40 (1H) olefinic,
LIEBERMANN ﬁﬁﬁkiﬁgfﬁ,ﬁxl‘gﬁ%fﬁ%émg‘{b'f%o tetranitromethane, ZIMMERMANN test {ZfE4:, 2, 4-dinitro-
phenylhydrazine’f‘ﬁéﬂ:@%é‘;‘fZ) o FEHLING %W % BG4, ¥ /-, tetrazolium chloride TR Licly,

Found: C79.50, H10.00, M.W. 455 (Rasr)
Caled. for CyH,4O4: C 79.43, H 10.32, M.W. 469

2) oxime

compound X 50 mg ##EfiRe RAFYALT IV 50mg, FEfigy — & 500mg, =% /7 —10cc & 2Ff
BB, 74 2—ARB B, chi=x/ —ApbBEfRL, EESREYEL, mp.
256~9°C; vKBr 3980, 940 cm1 (-N-OH),

Found: C 77.29, H 9,84
Calcd. for Cy;H4OsN: C 76.97, H 10.21

3) NaBH, B

compound X 70mg %= % ) — /L 10cc ¥ M L, NaBH, 20mg # Nt C—H KBS, BEOREKLY
FHEBTHML, KM TR LRy =8/ —ArbEER L, EAaRS (60 mg) %187, m.p.
167~8°C; vibr 3520, 3370 cm~}(—OH), 1630 em™}(3C=C(), 1728 cm(—COOCH,),

Found: C 79.07, H 10.77
Caled. for CyyHyOq: G 79. 10, H 10.71

4 kSR R

compound X 100 mg % 10% = & / — ATk D U B 10cc &InE Lz, 3BSRIE, =%/ — A%k
&, KEMLT=—7 ATHE Le, TROKEREBEL L, =—7 ATt LCHEDm Rk 4 % 4
foo HEERIX = —F AEBRETD EERITHL, -~Fy v LERER LT mp. 184~7°C DfEGHE
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7oo THhD IR UV A7 bALLEWETH S Z EABDLII,
I-2. compound Y
compound Y {3 n-~g 4 Vi bERERT S LEGKIES (mp. 200~5°C) & LTELRD, TEIH
DFERIT CyoHsO, i—F 3%, tetranitromethane, LIEBERMANN KI5, Y 7 v — AFRKRIGIZV-THh
L ThH B, IR 227 b (Fig. 8) ik, 1720cm™ L8 1710cm™ & A K = VIRIRMTED B
n, KEEEIIFEZE Lic\, 2, 4-dinitrophenylhydrazine TE @A 4 U, ZIMMERMANN test [ZfEMECH

1

03 B0 26 22 19 17 15 B 15 W05 95 85 75X o
8K compound Y DFHFRMERINARZ b
Fig. 8 IR spectrum of compound Y,

%, hydroxylamine T+ % &, dioxime CyzH;0,N, (m.p. 185~7°C) #4.% %, compound Y 0
UV 227 4L 288 mpic 53R (loge 1.85) piEs» b %, LI EDOREEH D, compound Y 34
Fyvd LIR7 AT e FE 2 EA D L HEE IR 5, FEHLING ¥ E XU tetrazolium chloride test j
RHLTEETHBOT, ¥t vEFEXLRD, BEPPRTH L DREMMBRRILTE b 5Tz,
EBR O
1) compound Y

RV DTS LT, MR GAE T, mp. 200~5°C; 20O aggmy 1oge 1.85;
uﬁz;.uzo, 1710cm™1(;C=0), LEBERMANN X[, } Y 7 v — LEEERIRIE, tetranitromethane 13\ 37
L&k, 2, 4-dinitrophenylhydrazine, ZIMMERMANN test {2244, tetrazolium chloride G243, FEHLING
BRLEIT LRV,

Found: C 81.40, H 11.52, M.W. 450 (Rast)
Caled. for CaoHgoO3: C 81.39, H 11.38, M.W. 442

2) Oxime

compound Y 50mg ke FeAfo L7 I v 50mg, FEEEY — 4 500mg, =& / — /L 10cc & 2 F
Bz L, 72— ARBELTEBEERY 2/ - AhbERER L, EASHRE % B, m.p. 185~7°C;
vEBr 3390 cm-1(3N-OH ), 1660cm™! (3C=N-),

Found: C 76.37, H 11.18
Caled. for CyoH;,0,N,: € 76.22, H 11.09
I-3. compound Z (§3-sitosterol)

compound Z {3n-~FH Y ONT 2 X/ — AL EHEL TS L EEEREE LTEOh D, TRIFTD
B3 CH;0 (m.p. 130~4°C) 1= —F3 %, LiEBERMANN KGN, PV 7 r— AEEEKIGIL 70°C
TEEYETSH, IR A7 b AL Bsitosterol iIt—F L, acetate D IR A7 PAS—F L, Licat
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5T, D5 Bsitosterol TH %,
RO
1) B-sitosterol
e T compound Z % n-~F 4V, DNWTRA X/ —AhbLEKEL, BEERE (mp. 130~
4°C) %#B71, IR A7 b 3fEsD B-sitosterol iI&—Fk L1z,
Found: C 83.78, H 12.37
Calcd. for CyH;O: C 83.99, H 12.15
2) B-sitosterol acetate
compound Z 100mg » &' ) v, AEEE 0.5cc FODRETT £FA{LL, #&/—AhbERE
& L CEARSIR S 2B, mp. 127~30°C, IR A7 t A (3EE&ND B-sitosterol acetate I&—F Lic,
Found: C 81.37, H 11.67
Caled. for Cy,HyO,: C 81,52, H 11.84

I. asadanin D&

I-1. 5 M # &
I-1-1. —@AEE & 5FX
asadanin (I) 1% 230°C {fid HELEL, 236~9°C TRESET 5, HEITERT, ERYEL, 74
FLHOERDERAYE L EL bND, nonFH Y, XVEY, 7B riLALRE, =—FA, Bk
Y, 227 =N, =87 =N, T}V, KRB TH D, 5 Bk Y — ST HBICEREL, Bk
3% EIED asadanin ILRD, 5% BRMEY — S ICXRLINLRACHBL, BEXET S, Hik
BIHD 227 - VBERTRER LRV, ThiRKkEinz s L REKEAL, o7 VRETIIAMEAY
2L, 7./ —-nEERRT, <73V A —ERKIEIEME T, flavonoid Tikis\ s, Mouscr Kfizfe
T, HHECIZ0NBETIKGBIATEDEIERINS, Lichi-> T, glycoside Tikigy s, ZeseL
Wi X b 2 o AEITRE Ry, quinone-monochlorimide [ZJ52 (X[ TH 5, FEHLING B %
BTLL, 2mol DCu0 %35, ToLLEns FAIK L BFFRIC L, tetrazolium chloride FREA*ICxf L
THETH D, FFHCETY: group 2FFET %, 2, 4-dinitrophenylhydrazine 25 U Cl#ET, oxime
LA Lis\s, Table 6 [casadanind R —.2— s r < + 257 ; —D Ry {HixHiIic, solvent-A iz 513
% Ry ED AN E b polyhydroxyl {b5HTH B Z LRI B,
asadanin (¥ LassaiGNE 3%, BrILSTEIN BBMCIEHTERRT, e X YEFEEFATLIRL, FA
# 7 —AnbERER L TR YARLY v EBETE 105°C
WCER UK, TEISMEEIVEL TTREAR LY RDER
Cs.08-3-20H3.04-3.9701 DIEA BB I, asadanin DHFFEIZF D

% 63% asadanin ® Ry fi
Table 6. Ry values of asadanin

Solvent Ry
F ¥ CILEIMIC M L7c\ DT pentaacetate(1I) 2o\ »T Rast
g g ;2 WTRD, 6100fER B, /s, asadanin X7 A ) BET
C 0.40 1mol {§# L, Y x5 iefkmkmd, N/100HHY — £ ¢ 7
D 0.84 =/ =7 A VA VERETREE LTUHEE LS T8 345 DB
£ 058 (CisHaOs OFMEIAD, LLEOFERS L OHT 5 HEOFY
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149

240
CerH3a06  M.W. 454
225 253 454 (M)
254
, 39
LT 26282 296
194 30 455
207 3] 358 >
439 |l 456
, i1 \ ll i L
200 20 00

#9[X diisopropylidene-dimethylasadanol (XLIV) BB A7 + L
Fig. 9. Mass spectrum of diisopropylidene-dimethylasadanol (XLIV),

OSHEXFHEL T, asadanin OHFFRIL CoHyOs THAH 5 LHETE I hi,
COBFRETAARZ P VDFERMDLEZFEIR o, $itbb, diisopropylidene - dimethylasadanol
(XLIV) @2 ThHikds o - 1ofER, Fig. 9 WRTIS5CH -7 454 (M) 1k CyH O OH5F &
C—HL, M, M+1, M+2 O7 4V t— 7~ 7 OHREE0Y 2 OXOBRIEC—F Lic, LA
- T, asadanin OGFRIL CoHyOf TH B & EAFEL I NI, 7e¥s, asadanin HF A%/ —ANDLEH
R L7 L O %mol DEERKEE > T B,
I-1-2. B # &

asadanin ® IR 27 p o (Fig. 10) 1Zi% 3380 cm (TG BURASEED B, KEAENGEET S,

- I s

s i 3 '\ [\ A 'S 3 1 Iy __]
40 34 30 2 2 19 1T 15 13 u5 105 95 85 75x100¢m

210X asadanin (1) DHFEAERIRARZ b L
Fig. 10. IR spectrum of asadanin (] ).

€YoV, EKERTUETZLERCT 7 beRT 5, COFERKIT €LY, 22/ -1, =—
F, 7 rBrRAARETIHERELLG, L, Svey, WELRE,LEERTEE, ThE
NOFERIEPE 1 mol A fE o THEFT 5 (CooHgg011-Cellg,  CpH30011-CCL), = h & DOfE R EII AT
1ty v ETHET 120°C i in# U T & BilE L7c\ a7 d D TH B, = D acetate D IR A7 v (Fig.
11) ISR O BTSSR T, 7 =/ — AT e F 5 (1765, 1205cm™1) L7 =2 — Ak
7 e FE (1750, 1740, 1220 cm~1) DRAED pBD BRI D, 7 F AEDOERERIL 5 BHEL,

FHEETINKS BT 5 Lasadanin (TR B, Licpis T, asadanin {2iX7 . 2 — ik, 7 a—AedSbe
TS5 EDKEENFELET S, pentaacetate (II) ®» NMR 2~z }+ o (Fig. 12) it 7.90, 7.87,
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~

.

0 3 30 2 22 19 7 5 13 N5 W5 % 85 T5% 100 ¢

#11X asadanin pentaacetate (1) DFHFRAFERIRARZ b v
Fig. 11. IR spectrum of asadanin pentaacetate (II).

783
87

790

118>~

107

ro<
o

#12[X asadanin pentaacetate (II) DBEEKILBARZ F
Fig. 12. NMR spectrum of asadanin pentaacetate (I[)

7.837T W 3EDT A — AT FAEL, 7.718T R 2MEDT o/ — A ET €FAED 2 FLY T F N
MEB BN S, asadanin (T F 7, U A{LIC L D pentatosylate CyaHgoOyeSs- CH;OHIID % 5.2 %,
Sh B ORI 5 BHOKMEDHFELIFET 5.

asadanin %7 V2 5V TAFAETHE, BRI AFAEEND, O 7
“ VTSI —TENBE, 2EEDAFAE—FADERS RO OND, COREME A S ) —ADD
BRERTZE, 28OS 1EIARER (mp. 143~8°C) L LTHALIhD, £D A4 b+ AKORIEE,
TESHES B, Zhik monomethyl ether CyHpOg (IV) i—F L, 7 tFA{bT5 L, tetraacetate
CosHgOo(V) 2MBHN %, ZDZ Epb, monomethyl ether THhs = ENHERIND, Lal, h
o7 VRECH LTRFEEEEL, ¥RBHO7 -/ — A HEKBENFEET S, ChEST V22V T
REMBELTY, chblksFa{bitEfF43, monomethyl ether iz & &% %, L7cpto T, asadanin
IR T VA RV TCRBC A FAEIR B KEEE 1 BOEIC, 2 FAUIERTS 7 = 7 — AHKEEE
DEETD, ==/ r< /74 kBHOND LS5 1EOHERYS 7 VAETRPR VB KA Y E
L, c b monomethyl cther & %% BB, 2 hb 2 D 4 # A {LAL#ii+ 5 2, 2/~dihydroxybiphenyl
BEDS B, WThh—HOKBEN 2 F IR REGOBERICSH D O LEEEIND, s, 27
MENS T VS A2 VTC, ThUEERFULRWERIZ, 2¥FDX 5% bhp, monomethyl ether (I N/
100= & /) — APEBE S ) BB, Fh, TAH VEBREFRTO UV A7 b chiE i R O BRI
BA 298mp LiZEAETbbLWHD, BEELE- 7./ —AKEBEYHF- Tkh, Zokdiry
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TV ARV E D AFMUCEST LD EHEShD, ZDiEF, biphenyl HiEI b &3 SLAHEE e
£, \.VJJFD—O&%X_F):?LJ: 5,

asadanin % 7+« b Vehe A FAREE, REH Y & & DCREEEIMEAT S LERED methyl ether A »
I ED methyl ether BAYB BN B, FIEE A b ¥ AVEOUESS LUTTRGHT DFERA: & trimethyl
ether szstOs—HzO (VI) c#lisL, 7 Faqbic X b diacetate CpgHyOg (VII) % 5 % 5 D T,
ﬂmamhmﬂfﬁb AR SR, ChEsT VRE, SIETHk LTRET, BEO7 -/
— VK EEERITEEE LTc\ s, diacetate(VII). > NMR A~z b (Fig. 13) i3 7.857 & 7.82712 2
BO7Na—AET 2FALEDAFLY TFANTEDLR, 6. 18 T 2{@0)77?&/ FEUAEDY S
AF IO 6.697 I LADIEIIR A F+ Y AED 2 FA Y TFADNEDLID,

87
\ —185

618

_/

2l ' 1 L] y T ¥ 1

L]
5 0T
#13 trimethylasadanin diacetate (V) DBEBERILE AR bL
Fig. 13. NMR spectrum of trimethylasadanin diacetate (VI).

LA ED#ERA S asadanin 123 5 HOKBENIFEL, 2@L7 -/ — Ak EET, 3EXT AT
PR TH B - ERNHRINI, Lnd, 7=/ —AMKBE2EOS L 1L TV 2 2 VTREIC
A F R, LR A F AR T BB > T b, 743 — AR C ) oV, BKER
TR T e FAMEIREDT, 1L 2Kk T ra—1EEL B, pentaacetate (II) © NMR
A7+ (Fig. 12) ©BWT, 7eFALEDOFWRELDKEDY 7+ LV DFEM.07 23D 4.897
AT D) B IOEREE SHTRMTS) 25, 3EOT A3 —mtuTFhb 287 va—1Th
B EREESRS, Sbit, 3ED2HET LI —ADI L, 1LY A FARBT L - T2 F1{LEH
BUEAHE T BT TH S, ‘

SERES 1 AOMERETF L asadanin ¥ X O FDOF#EfED IR 222 b A (asadanin () 1705 cm™?
(Fig. 10), asadanin pentaacetate () 1720 cm=! (Fig. 11), monomethylasadanin (IV) 1710 cm™,
trimethylasadanin (VI) 1710 cm=! (Fig. 14)] ® L = AMERCBIARDOR LD T, # v LL
7 ATe FEELTHETALHEESN D,

asadanin % NaBH, TR 5 &, HIET 5707 1 = ~1» CigHzO4(1X) 2385 H1, 1705 cm™
OBIULNET S, FRILRTC X » TER LI 2D T L= — w@ﬁA%ﬁ(@ 2T, ==y m<}/
5 Ak 2HORAA y FERL, 0¥ FCRAEYSEHNT S LATE RS (FHEICOVT
BT 5), COHETATAa—AN2EELHREZLIL, WALMCHIAR=AERT PV THEHT
L&R$, L, asadanin (% 2,4-dinitrophenylhydrazone 35X oxime 7p& OFEELHX I IC
L2 b3, FeaiNe B xBL LT 2mol » Cu0 ##7H L, 2,3, 5-triphenyltetrazolium chloride
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1 i 4 1 1 1 1 1 1 [ - _
03 %0 2% % 9 7 15 13 15 05 % & 15X j00cm !

#14X trimethyladasanin (VI) DFEABBRIRAR7 + v
Fig. 14. IR spectrum of trimethylasadanin (V[).

Tififs, p-anisyltetrazolium chloride THREFOLETH, CORTHI7 AT e FEDHE TH 5 25,
asadanin OFEMBEOFEMAED NMR 27 b, 747 e FRKRCHIET 2> 77 A0 8dbhit,
Licttin T, Bb LEDOERBELy b v & LTHE L hudiebisvs, MiREc s+ 5 & Tkt a-ketol
BB L LS LDTH-T, ThicBI LT+ %,
asadanin |} tetranitromethane TR L, KEEEHT LI 7R —axBial, —EESOFEMN
Exbh5, LovL, PdC wMu THART L TLAREYRRE Y, FEWE,SERShBIcE LTS,
¥1z, KEEEE 7 r — A{E L TE SR 5 HHEIL dibromoasadanin CgH;404Br, (VIII) ©, Zhido 7V
RECTEE LIS WDT, 7o/ — KDALY F1oid 25 M BRKEIG B - VR Shic b DT
e U B 7\, 7o3s, asadanin pentaacetate(II) (317 & b Vi@~ v VEEH ) B ifae3 asadanin
FMMEDONMR 22 b ADF V7 ¢ VERCHIET 5 Y 79 4 b FEHE LIS\ Bk & & 25 asadanin
CRFEZUN O _EFAFIFE LV LGRS D,
I-1-3. ZE KX & #
asadanin ® UV 2=z + o (Fig. 15) (1 253 mp & 302 mp WURARL, 7 A% ) BRFTIE, #®
FHORIUL 3B mp DRPERAY 7 b hH, SO L
2B 302mp OWIUL T = / — VEED B-band 1
I 253 mu KTHREELBNDD, BHEDT =/ —VEORK
aN\g IR (260~280 m) 3 & 1 it b BB EBRIC IR D B
DT, EBRILALIDREMEORRFRIC LB LD
LHETEEND, ZOEBRELTHLA=AENES
®r bhaM, ChEET L TELR S asadanol(IX) DR
I AALE L asadanin DZ R EIZEAEEDLLIR
DT, HAR=VEIFERCHEBEL T, &
i 253 mg dmax. |t biphenyl FiH{kDconjugation
2§°. W07 . band (h Uh BRI U CRIVEA LB (18 « Ris D
ggFlfgI:Zl&a Sa%\r}zzrgelct)r?f ﬁﬁﬁﬁiﬁ; (7 IF)TD 2% ZAuz B LT iR+ %) L L, biphenyl f§iE
L BREAEL RS, D 253me OWIRIL, Camsie, HIGIC & - T Podocarpus JEH-BAEES hc
bisditerpenoid T2 % podototarin(X), macrophyllic acid33 (XI)? 254 mg DAL TNT,
asadanin DRSS & LT 2, 2/-dihydroxybiphenyl (Z$l3 2HE X HO - LT SH B, T2 ¥,

log €
4.0

30
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asadanin OWILE 2, 2/—dihydroxy-5, 5/-
dimethylbipheny3” (XII) %5 X U8kt w000 v Asadanin (1)
I E DS TH B magnolol®(XIII) o
UVARZ FAEERIL, % difference 6000
curvel®) (Fig. 16) I HE—FKT 5, =D
Z L% asadanin (2R b & FE—FERY
MAMEE L LTROZEREKRT 2, 2000k

dimethylasadanin(XXXIII) 35 X O¢ tri-
methylasadanin (VI) # 7% 9 giggshc 46
BV VEEH Y TR TS &, $950
% DILETHH b R—DFEIHEHBH RS
ha, OB/ -, T FvigE -4000|

4000

-2000

T

OH OH
R TEm A (mp.>300°C) &R L, 7 (xir)
LAy e EIE s b IR #£16[X] asadanin, magnolol, 2,2/dihydroxy-5,5/-dimethyl-
A Y R L 35 FENES L O THES Biphenylos i & 7 ) 5 ) LI o 2 00

B2 B CeH 1406 D # Dk Fig. 16. Difference curves of asadanin, magnolol
FRMD CuthiOe DFFREH and 2, 2/-dihydroxy-5, 5/-dimetthylbiphenyl.
HERR & Nfc, ZESELEEC X ARIEL 2 B 4
U LEDFEERRT, cyclohexylamine 4

Bz I hdicyclohexylamine #f (XV) %, <7

logt
i

Viazvigtbz A= A{bic X b dimethyl
ester (XVI) %52 %7 & ZHHEMEHBOMEY
FEA, MBBOKAEY S o Th, BEk [
WEIBE L. ShDOWEND, ORI
2,2/—dimethoxy-5,5/-dicarboxybiphenyl (XIV)
THAH LHEFEShic, dimethylmagnolol %

= - 1 e P T "
TAHYVFB= VA VEES Y TERAESRLT, : 250 300
» e R .
2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl # gl ﬁgg?\é ﬁg%&mﬁ}f}‘yfjﬁ d\carbovfyblphenyl (X1V)
L, UV, IR 27 p o (Fig. 17, 18) & X0 Fig. 17. UV spectra of 2, 2/-dimethoxy-5, 5/-

dicarboxybiphenyl (XIY)_
Rt r= 57 4 —CHIELCEREREI—FKL, dimethyl ester (XVI) OERNC L h Zh%

WA LT, ZOBRBOREL S~ - vEIMERE LTHEIRS Y, ZORKRD——2r< /7
7 4 — DRI L, (OB EEBOERITED DRI, Lichi-T, asadanin (% biphenyl D
ZEFL, MOBEEMAHEI I\, asadanin (X7, »VERC LY, ZbDTEEHADOT =/ -1k
SRR R T B A, S Dlehsb 2,2-dihydroxy-5, 5/-dicarboxybiphenyl (XVII) %43 L, magnolol
PHEBLNAEO IR 227 AR IUR——sr< /T 8L, A—HTHO LR L
7o, LIEDFEEA S, asadanin % 5,5 (ic B#EA#E> 2, 2/-dihydroxybiphenyl #3& (XVIII) {5
&L LTET A LRI A, UEDiEB% Fig. 19 ©RT,

asadanin D4 F & (CigHpO4) YR T AR, biphenyl #ELMC L 5 1 EOROFEZLEL T
5, CORL, 55 MoOBRERSCHEETS TEORERTO > bicEThudbicl, ZOMR
(X 5,5 (ORISR CRARE LIBE, R IV—HONSECBEYELMIBBRAUED E T OHED 2D
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I % =T 13 75 W 95 85X oxooen”
(XVI) obkained. from dlmethyﬂasadanin

[} ! A 1 [] 1 [

1 [} [] i [} 1
40 3 30 % 2 19 17 15 13 N5 105 9 8 7T>X100¢m

(XV1) obtained  from dimethglmagnolol

#18K 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl dimethyl ester (XVI) DA FERINA T bv
Fig. 18. IR spectra of 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl dimethyl
ester (XVI).

MHETH D, ChHDBEFFAR IUOBERFOUELEH TS L ~7 r ROFEIEEZ LD,

asadanin X 0 ZEAEEOREHL 1 E7c\ 7, biphenyl %oV 75 v schizandrind®(XIX),

deoxyschizandrin®®(XX) p3g5E Schizandra OFEFHHLHESI NI, V 7 F VITEHRCIELS S L,

asadanin % schizandrin 23 B LAHOTEEI IR I NS, LT OHE asadanin D B, f/ DR
RBLRUAEEEL RS, LiL, schizandrin DA D 8 BEDOHMHIL L BTN R X
hBIK L, asadanin DA B, p/ (IEDKEERRET 5 & 10 BROUEAEE S h, hiLEFK
ST EER L bichit W EORAETH D, DD asadanin (X B, B/ L THE LY 7>
vOfiby S VCB I EEYLEE S,

BCD~fe X 51z asadanin D 7L 2 — AR TNTC 27 L2 —ATH D, FEMAEDONMR =
<7 P C-CHy DEZEMNTD b\ & &Mvb, asadanin (3 7 D RFEC X b biphenyl o 5, 5/
(IRIPEBREA Sh, BARAYHBRLTW5 L0 LRSI, O LXDE¥DOHEBHERILHALIK

ol

-1

G CHs &
HC C-R

&h (XIX) R=0H
MCOOMe(XX) R=H Y (xvin)

OMe OMe OMe OMe
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b vz ¢ asadanin % CLEMMENSEN B3 5&, B A CoHyO; X OAEBORETYWB
CioHzO, D 2O NEON D, BTEH A X7 eF (e X b diacetate CogHp O5(XXIII) %, £
F iz X b dimethyl ether CpHyO5 (XXIV) %52 %5, chbOFHEMED IR A7 b ARILKER
HoOBRIUIED BT, HAE = AR (XXIII) 1705 cm™?, (XXIV) 1705 cm™1) 373 % (Fig.20),
dimethyl ether(XX1IV)i% hydroxylamine 41#ic X » monooxime CpHpsO3N (XXV) % 5% %, BT
A ¥ NaBH; CBTLT5E7L1a—n CpHpO; (XXVI) #5%, chux7wFn{bT5& triacetate
XXVII) #5212, ZhbDERND BT A QX2ED07 - 7 —AWKEEEE 1D 7 b vEXFED

CaHiaOs CaHiz Oy CaHuls

00 QO OO
OH OH OMe OMe OMe  OMe
() (XXXi) (

IAlkdi—f usion lKMnOl} oddation

COOH  COOH COOH COOH

Methylation Dimelh-él esker
O OH (xvl)
(xvn) '

Hydrolysis
T Dicyclohexylamine

CIOOH cooH CHe  (Ha sk (XV)

OAc  OAc OMe OMe

KMn Oy
idati CH; CHz
I 1" Ig
oxid.ation ClH qH
CH; CH; Methlation GH2 G2

E:L g:z Acetylation /
@ © (xm)
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(XXI)

03 W % 2 9 T s W & 75 Xjoocm

(XX1)

1 L i I E— -1
S0 % W T BB 5 05 % 85 Bxiocm

#20%] trideoxyasadanin (XXI) & trideoxyasadanin diacetate (XXIII)DFRAMEBRIRA =S b
Fig. 20. IR spectra of trideoxyasadanin and trideoxyasadanin diacetate.

CENER NI, BIEM A o7 VREC LY asadanin FEOREAY, EIETHKBRIC LD
BOYETH, UV A7 bl 250, 302mpe WERKBRERL, 747 ) BEHTE, BEORINL
332mp ORFERICY 7 L, difference curve 3, asadanin ® FhiciziF —% 4%, %7, dimethyl ether
(XXIV) %@~ v H VER» U CHES BT % & 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) 238 5h
%, polymethylene acyloin (JEFEEMH T, HALMATRLT 5L, KBEENAFV VBT IR B
DD, Z DPNT Uik o T asadanin HFHEICETTHE, BITW A 2NMELI D, U LOKERL L,
BITH A% asadanin D7 A 2 — AEKBESENAF U VEBT IR DTH S LIZHLHATH
%o

BT B, o7 VRECIBEE, UV BCk\C, BTW A BT 52, IR 227 1o
(Fig. 21) W H VA= ARIRE R E I\, £ LT AULETY A A kEEhC CLEMMENSEN EL35 =
LRI THELIRADT, asadanin [FBHOMETHEEN TN TAF Vv VRBTL SN LOIENTES

Il i 1 1 [ ) 1 1 1 a
0 3% 30 2% 2 19 17 15 13 U5 05 95 85 75x100¢™

221 trideoxy-deoxoasadanin (XXII) DFHABIRARZ + A
Fig. 21. IR spectrum of trideoxy-deoxoasadanin (XXII).




7 S OMBESC BT AR (KD — 99 —
783

(XX ) _/\/\) 823
5 1]

2 ' ' ' 107
(xxun)
20 T T é T T T Y ]E)’Z‘

522 trideoxyasadanin diacetate(XXIII) & trideoxy-deoxoasadanin(XXIT) DBEREZI LB A7 b
Fig. 22. NMR spectra of trideoxyasadanin diacetate (XXIIT)
and trideoxy-deoxoasadanin (XXII).

109% Carbowax 6000

Dhmethy-oxalate
Dimethal-succinate AT
\ A %Lmexhﬁﬂum}m We
T 615 T T T T 7 (l) m;;

109% Sificone grease

Dimethyl- succinale

Dimethyl-glutarate

DLmethgl—é-KetoozeQate

T T T T T T T T T

5 |Omin,

#9238 trideoxyasadanin (XXI) O V' VEE{LHDOH A 78 < T 7 4 =
Fig. 23. Gas chromatographic data of ozonolysis products of trideoxyasadanin (XXI).
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Dimethyl-azelate
10% Carbowax 6000 kg e

Dimethul-adipate Dimethyl-suberate

_J\ Dmﬂn/gt pimerate J\
T T T — v ] L ]

10 I5 " 20min.

10 % Silicone grease Dimethyl-azelate
Dimet hgl— pimerate
Dimeih}l-adipﬁtb

Dbnethuﬂ-sube rste

T T
5 min.

#9247 trideoxy-deoxoasadanin (XXII) O# V' YLD H A/ r= 7T 7 4 —

Fig. 24. Gas chromatographic data of ozonolysis products of trideoxy-deoxoasadanin (XXII).
75>, CLEMMENSEN BTCIC & o CAKMENBLT I N A B Eh TidH 2235 b TV 5494, asadanin O
BEKBEOBTNETEI D, DL THAR=AEIELIh, B A XXOFRERYEELD
ns,

B A (diacetate) 3s X8 B ® NMR =z v (Fig. 22) i7id G-CH; ¥ 7'+ A8 bR T,
Kunn-RoTH T L B#ERN S 3 C-CHy XOFERIEFEIhic, DI &k asadanin © 5,5 7D
birdge (X EFHD 7 HEDORKETH 5 = L &TT, COHEEIOEOEEND, SOLITHB I,

BT A B0 B wkEERTA Y VEMEE R IR, BEHESRLTBERY A FLr=AT AL
L HAZ 8= 7T 7 4 —CHEREBRYHRH Lic, ZOFE, BTLWA 7 HIXEERE L LT d-ketoazelaic
acid® (XXVIIL) 2%, BIEH B 5 5it azelaic acid (XXIX) R Shic(Fig. 23, 24), L EOREE
o, BITH A 1% trideoxyasadanin #53&(XXI) %, BT B i3 trideoxy-deoxoasadanin K& (XXII)%
LB R I N, U DGR EY Fig.25 i,
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C
-C- T -C-
-¢- _C_ }('-(O)H )3
Dicceta '
iacekaXe Zn-HCL
(X1 g
-7
?:@ (\)
OH < & Clemmenson reduction ¥
[N ?
o “>chy et~y e,
CIHz qHz CHz CH:. CHz (':Hz
CHz CHz CHJ. CHz Ulemmensen CHz CHz
NaBHy eIuchon
H OH
(XXV1) (XXI) (XXII)
lAce‘béﬂaIion. Methylnlmn, e, Ozonalysis |
Triacetate R s, HOOC-( CHa)y-COOH
(XXVIH) e (XX1X)
CHT ~ ~CHz 0
He Gl e (s - CoCHa)s-COOH
COOH  COOH Mo, CH2  CH: 25~ ~Lh2)5
ninvs (XXvit)
oxidation
OMe  OMe OMe  OMe _c_/¢~_c_ (-OH);
(XIV) (XXIV) £ -OMe
B e}
gOH Clemmensen ‘C‘ -C-
CHz/ ~ reduclion
CHz CHz
CHz Ol"lc Ol"le
. i Hydroxyl-ajmine V1)
OMe OMe
(XXV)
2525[%
Fig. 25

I-1-4, JEREMORE

p-hydroxybenzyl‘ alcohol #lD 7 . / — Al quinonemonochlorimide TR L), %f-, £ &%/ — ik
BT A F LI B DT, asadanin O a, o RLUCKEENEETNT, FEBOBBELYRT
LXMW EhD, Lo, asadanin (ZZ DORECTEERT, Fh, OFKHETAFALLRTIR, L
ehio T, a, o AL KERERITTERE Lic\w EHEE R B, Blic D~/ X 5 ic, asadanin D7 + vELET
LTi87: asadanol ® UV R~27 } A3 asadanin DD LF U TH B, # b vEkd 1= «, o f1ic
FELLWCLRALNATH D, LIcHoT, ZOMEIXAF vy ThiThidlcbicy, asadanin OFfF
& DFELED NMR 2227 b UL 6.46~7.417 IZ3HD A F vV ORENREDLN D, ZORE
F U VDER L VIEREBICH bbb v 7 F Ak schizandrin (7.28~7.40 ), r-apopicropodophylini®
(7.17), 1,2,3-trimethoxy-5, 6, 7, 8-tetrahydronaphthalene (7.4 7)1 D a f1D A F L v D (k2% 7 M
BHL, Bib2c asadanin OGFHhIC, «, of SO AF VY OFETHENEDLRDB, £LT, &
DEIRC D 5 1LEHFETHAFLvVYDOTTFNE, 5 VvED afiDodDLEEINS, ZOERAF
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v VDL, asadanin I OFDOFEMAD IR 227 AR BRI D 1405 cm™! f3E DFRVG RO Hs
LEEIND, COEMBICHD Y 7FAN, HLE= AKOWS RS X % deshielding effect 1z & 5
LDTHBHID, ThAEYRBILETAHZERL LT, SOV IFMIEHE~NY 7 FT5Z LB IRS,

EEICET L TE B % asadanol FEMAC KT, TOFEBCH S SEO> L 1ED 27V VITHABY:
CIEDNE X b BRI~ 7 35, diisopropylidene - dimethylasadanol (XLIV) 7.757 (Fig. 26),
diisopropylidene-asadanol diacetate (XLIII) 7,98 ¢ (Fig. 27), D Z &by b vED a (i 1 fHD #

612

1]

2
#£26X] diisopropylidene-dimethylasadanol (XLIV) DOIERM&ILE AR F v

Fig. 26, NMR spectrum of diisopropylidene-dimethylasadanol (XLIV).

1 \J 1 ) L) 1 L) ] 1

2 5 10T
#827[K] diisopropylidene-asadanol diacetate (XLIII) DOBEBESZILE AR b

Fig. 27. NMR spectrum of diisopropylidene-asadanol diacetate (XLIII).

0 F UV DFEENTER I i, §lic trideoxyasadanin (XXI) %+
- 'C' ~ viEpib3 5 &, d-ketoazelaic acid BN B Z EHDRIH, =
CH2 C|H'OH

- DT &b asadanin @5 b vFEiY biphenyl BTk LT 0 fLicFE

HO-(‘:H (',H-OH BT LAELbRB, 7ol trideoxyasadanin diacetate(XXIII)

CH2  CH2 ) » NMR 2~z } o (Fig. 22) b bhd 8.237 D2 {HD 2 +

@ @ L »i% asadanin pentaacetate (1) (22 E88 BiLicl s 7/ F LT,

C DA F L asadanin OKFREDORETTIC & » THAELLLDOT

OH OH Hb, OB B asadanin DIKEE 2 X biphenyl iz LT

B B L HHES 5 & ENHEETE D, CHhDOOMRRBAT S L, asadanin OREE LT (1) Kot
EIhd, ZOMER>EOERRIER,LLERHINL,

asadanin (¥ FEHLING ¥§¥f, tetrazolium chloride SBRcxt L CRTHART, = DB R34 group

LT, CHO DbEMCH > TUITATE R, a-rr b=, ~3IT7HE—A, HVT o/ —AirEM

bFbh b, asadanin OHGFHIIET AT L F, ~3I7 €& —ABEIHEELEVDOT, —OBTHY
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RTEREELTG a7 b= b7 o 7 —AMEKEEED 28 ENE 2 b5, 2,2/-dihydroxy-5, 5/-dimethyl-
biphenyl ¥ X OF magnolol (¥ & DEILMEHIR X e\ DT asadanin D7 - / — AWKBELRTHELE L
W EEZ bR D, LT, BILH group (LERMCHFEL, a7 b —ABEDHEENEL LIS,
7 b vEERBRIT LI asadanol, JKEEEEY £ F L VIZETE L7: trideoxyasadanin 7g SIIRE DS R H
KLTO2ETTHH, BEINLOFEEIELEAR SR, Lo T, a-7 b — A OFFFEIHER
Shict vz, UEDHRENS, 7 b vED o iLid (XXX) DX 5 bbIh b,
O OH
-—CHf—g—éH—- (0

asadanin %7 + b VY 2 FARREE, REEH Y TAFA{bT 5L, methyl ether A (VI) & methyl
ether B (XXXI) o5 5 & HFNTD~X7z, methyl ether B 13FEERETH 5, 7+ X
DEERMED acetate CogHyeOp (XXXII) 5.2 5, Z D acetate D7 £ F ALK IO A bV ALEDOERE
R, =0 acetate (XXXII) % monoacetyl dimethyl ether TH 5 = L AHLNMICI 5T, ZDOF
2%, methyl ether B (387c % 2 F(b78t Tidde {, REEEXHEN S5 RRFIGC L » TSR
L DTHDC Lard, (XXXII) k3 @E+5 &b & D methyl ether B &g 570\ T, JEREMEED
methyl ether C CyHp Og(XXXIII) 53854 %, methyl ether C (37 & F AbIC & b f55aHED triacetate
(XXXIV) #5525, (XXXII) » NMR DA~ b (Fig. 28) (X 7.857 T 1{HDT7 wF L HL,

414 785 859

T v T T T T T T T
228K 2isopropyidené—dimcthy?asadanin monoacetate (XXXII) 0)4*2‘1(;&;%;‘%11%7«\’7 e
Fig. 28, NMR spectrum of isopropylidene-dimethylasadanin monoacetate (XXXII).

6. 147 L 2MAD A b F Y AED A F LY FF ARFTED, AFAFEHC R 2@D 2515 (8.5971)
DY TFAREDLND, SOV S F AL EROEENHE L C, isopropylidene group d £ F AT X
5D EHEFE I NI, £ T methyl ether C % FifEE, 7 & b ¥ T acetonisation %35 Z 7¢\y, DWW T7 &
FrlELick 2 h, (XXXI) LRI—fEG1EBR, IR A<z b (Fig. 29), RBANC XD ZhaiERL
72 L7235 T, methyl ether B | isopropylidene-dimethylasadanin (XXXI), methyl ether C (%
dimethylasadanin (XXXIII) THh %, chbOBHE%Y Fig. 30 iR 7T, 7 & b v 2 F AR, RIE
AVEL B AFMECEEL Tl & - 7 RBRFUGIE EFRD X 512 acetonisation TH B2, DL 5 RRIG
DENTIRATHEE DB H 21T  Afe agatharesinols2 DA §, B H i, melacacidin® OFEI1ZiX cyclic
carbonate A EN B Z ELHIBR T3, ThbiivwTFhd adiol LRbND, 7 VvEEHEE
LTAFMES BERDBIRIETH 5,

U ED#ERM S, asadanin (2i3 acetonisation %32} %3\ group DEETHZ ENRHOHND, E
iz asadanin HHFEE, 7 & b VDRI T acetonisation I} e 5 &, FEFERMED isopropylidene FiE
R (XXXV) 38 bh5, ZhiL7 7z X b #8MED isopropylidene-asadanin triacetate CogHzyOy
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1

L L 1 1 L 1 -
VR S L R v B B R 1| T T ) o

(XXXII) prepared. by divect methylation of asadanin in acetone
confaining potassium carbonate and dimethyl sulphate ,
sollowed "by acetylation

1 i

1 1 1 L 4 1 Iy 1 1 L —
0 330 2% 2 W T B T 5 W5 % 85 zxjocn

(XXXI1) prepared by acetomisation of dimethylasadanin ,
followed. by uetgﬂnlion

£829]X] isopropylidene-dimethylasadanin monoaeetate (XXXII) DFRIEHRIL AR L
Fig. 29. IR spectra of isopropylidene-dimethylasadanin monoacetate (XXXII).

(XXXVI) 5%, kS #ETHIE, asadanin Ih% %, 7tds, isopropylidene-asadanin(XXXV) % 2
F AL, DOWTT F LT % & FULE Tisopropylidene-dimethylasadanin monoacetate (XXXII) #3%
Boh, AECOMSE (XXXII) & IR A<z br, BRI X VE—HETH 5 Z & &R Lz, asadanin
El, BIEEROFETRRYY 74T e FCUET5 &IE D benzylidene-asadanin(XXXVII)
52D, T BHDI &I asadanin T a- 7o B-diol system DFFEET B L &RT, asadanin F
Bk NMR 27 p AT, 20 diol OFFFHROKFTABRIF LY 7 FA%RL (30%k
DD E— 7T\ Th b broad 7g > 7'+ A TREEES 5 KFE & D coupling 3 FE7E3 5 A% coupling constant 23
Mol BREESEEIRCER TRV EDLDIE, DX 57 broad 8 /71l ThHb
bhichDLE23), adiol LfEEIND, O LEBERT 282 v RMRBILOREDHEE) LT
BEhi,
dimethylasadanin(XXXIII) i+ FEHLING ¥§¥%, tetrazolium chloride i3t U-CBIEtE % R348, trimethyl-
asadanin (VI) |3 Z DBTLHERRE K, Lichis T, trimethylasadanin (¥ a- & b — A2 FA4{LEH
2 DThRFNIE bV, T trimethylasadanin |} acetonisation %3} 7c\ D C, asadanin O a-
4 b= isopropylidene FFEMADHBICEESLTWHZ LXWLNTH B, HEDKEREL LTRSS
Mg (XXX) 13 (XXXVIID) ok 5rikiEshs,
O OH OH

| |
—CH,—C—CH—CH—  (XXXVIII)
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¢ ¢ ¢ -0. .M
-C- *C- [-0Me -C- \_C_ (OH). - 'C ¢
; C ; o
‘.3 '?’ }(-0}4)5 -@- -C ] 3 -g- 0 e
| | Acetomsatwn
OMe OMe
(viy P’lethglnnon tO oS
Methylation |
Q / 0
¢ ¢ C |-0, . Me ¢~ ¢ (- |0 Me
¢ o “Me & -0 Me
pe -C-J-0Ac
Acct Lation
OMe  OMe
(XXXI) (XXX11)
Acetonisation[ Hydrolysis
g - 9
-7 ¢ \-C‘ _c_/ C \'(;_
-¢- _ H0H)3 .c. (0Ac)3
g Acetylation. S
Hydrolysis
OMe  OMe OMe OMe
(XXX (XXXIV)
30
Fig. 30

DECBERBCELIH L 1EOKBEITROL I LTY b vELBHAT ORI, Fibb, iso-
propylidene-asadanin (XXXV) % NaBH, T35 & BWEGOBRYWENELR, “hO_—.t—7
rRY }/T7 4 —XETY Ba (XXXIX) LABOETY Bb (XL) O 2MHRDBAMTHDZ L &AL
feo COREWET FMLL, BT 5 L, HRtED tetraacetate CyoHyOyp (XLI) 2 HH, T D
IREH HHETE LTETY Ba @ tetraacetate L Ex Hbh b, Mty Ba & Bb OoRAWE 7+ + v, HER
THLFE LT acetonisation %3755 ERITH Bb IXRBLD ¥ ¥ TH 545, BT Ba |X acetonisation
%3} diisopropylidene FF#ithk (XLII) wics, ZOMBEOREWEHT 27 m =177 74 -1LY
SR+ 5 E (XLI) 3fffkEie b, Bt Bb RRFGBRYEL LTE—E LI 5, (XLII) i di-
acetate CpyHyyOp (XLIII), dimethyl ether CpHyOf (XLIV) %5 %, zhbd IR 27 b ARILH
AR VBIUTED BRI, COBRTE L - Ty b vENBL IR LZWALITH D, SETER
ShHETH Ba 3, asadanol, B4R XN 5ETTH Bb 13 epiasadanol (ZhZh isopropylidene 3%
Mk L 75T D) EEFT 5, asadanol & (XLIID), (XLIV) & NMR x-~7 . (Fig. 26, 27)ic
1%, isopropylidene FiT kT 5 4 HD £ FAED Y 7 F A58 Hbh, (XLII) i diisopropylidene 35
HhTHbH, TOXICRTIT L - THE LIKBENR I 1 {EOKEZEE isopropylidene FHE ff%
WRLSBZ &, 7 b vECH LT @ 103 B M KBEOFET A LERT, 7 P VED afy
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CAF vy LENFEET SO T, BREOKEBEELY b vEO B L fE LilsEir XLV) x5
RS h 5,
OH O OH OH
——(|3H——CH2—E}—(}3H—(|]H— (XLV)
ZORGT biphenyl D @, o LD x5 L v EEBTHE (DANBOIRD, = OFEEILEBREMEL
DEERA S L XN %, dimethylasadanin (XXXIIT) (358 = v Efipfy 2 mol 2L, FDRIGER
i (XLVI) i35S e LTES RV, IR 227 }zit 1733 cm™(-CHO) % X 0F 1690 cm=!(COOH)
CIRA ABh, KIS chromotropic acid (T 5 BESSTFROAERIHR Sh D, ThIZKLT
trimethylasadanin(VI) 158 = ¥ #ids X OTUREEESA CRMEL S hT, BMEN B Sh 51t & £ ¥ %, dime-
thylasadaninpti@= 35/ 2 mol % 14%#% L C, aldehyde & FADME X HT HWEL LI FBELETS
LT
O OH OH

I
—CHp—C—CH—CH—CH,—

group DFELERAF; L, trimethylasadanin 23E{ESRAE T o\ 2 &1k

O OMe (I)H
|
—CH,—C—CH—CH—

DFERTH D = EuFHTD, U EOBEYBAET S & asadanin OFFEHEES LT (1) RAURH
Ihs,
B O

1) asadanin (1)

asadanin OREREH 2 £/ — A LHEFEER L, HFREETHHAREREBL. ChiAB
by v ERE T 105°C CEME UEKpx B, mp. 236~9°C (dec.), [a)l +84° (c3.5 C;HOH),
AiEn-~FH4v, VLY, 78RV ARRE, =—7/L, BoKIZHE, A2/ —1L, =&/ -,
7 b VICTE, BB 2 - ABKRCTIEAR LV, ChIRKENZ D EREYETD, di-
azotised sulfanilic acid CHBOAET S, ~ 75> v ARG, Mousch [KIGIsH:, FeniiNe B
*BILL, 1.9mol ®» Cu,O %#iti+ % (BertranD #), ToLrLens SRIECHSERES, 2,3, 5-triphenyl-
tetrazolium chloride Tyifs, p-anisyltetrazolium chloride T#7ifa% 27 %, quinonemonochlorimide
BRI, # &7 —ABRE_— = kAR, F L, UV-ight (340mp) CTHZETS LHEHRE, <h
KT ve=T ORGEDTHEFREOEEL BT 5, UV 27 Lo (Fig. 15) 1z 2CHLO0H 953

302mp logs 3.92, 3.86, 22 OH 70 mp loge 311, AN/IOKOH 5330, 106c 5,86 % 7 .

max.
KBr

IR 2~=7 o (Fig. 10) (X v max, 3380cm™ (RIS KR ERSEA LIckERE), 1705 cm~1(; C=0), 1590,

1510, 815, 805 cm~!(phenyl), 1405cm™1 (_%_CHz_ %753, asadanin % 60% = &/ — AMICHML

N/100 %t Y —#C7 2 /=N 7 Z U A YRIGREL LTHEL, LOMEEY Lmol & LTHTEER

@, 346.5, 343.5 DX B, # bFUARKIIBIMS R (ZEsEL ), 5 ZIEEAE 1RRIMBAL T

kGBI CTEYENER I Wi, == r< 757 4 —0 Ry ffix Table 6 2,
Found: C 65,99, H 5.81
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Caled. for CyH,Og: C 66,27, H 5.85
F A2 —Ah DG LicghiRiik l—mol DFEGKEF - T3
Found: C 61.46, H 6.49, H,O 6.8
Caled. for cmHZoos-%HZO: C 61.45, H 6.20, H,0 7.3
2) asadanin pentaacetate (II) ‘
asadanin 0.5g % EKEERR, €V 2 v 2cc FODRKBICHERE L T—BRKE L, SKICERAR, EEKLE
L, 7F 1ty 0.77g %1Btc, T n-~FHVICRE, A&/ =N, TV, =—FN, /unRn
RARCEY, LinL, ThbOBENLERERTD LERUMEL v ERb L, vy, UE
fbRFLR D &, ThLh OB 1 mol o> THRRET 5. <V € v bBERHERLEHEIOE
DEERNE S AL, mp. 132~4°Cs(a) B +111° (c 3.20 CHCly); 2 CZIh{g?H 235~240. 265~273my
log e 3.77, 3,20; XJK]:; 1765. 1750, 1740, 1375. 1220. 1205cm™! (—OAc), 1720cm-1( ;C=0), 1620,
1505 cm~! (phenyl) (Fig. 11),
Found: C 66.47. H 5.67, GOCH; 35.9, M.W. 610 (RasT)
Caled. for CapgHyOy,+CeHg: C 66,50, H 5.70, COCHj 34,1, M.W. 632
PUEALRE 2 D BfG LI &> E¥DR,1 B Sbhtc, m.p. 127~130°C, [a] ff+100° (c 3.6
CHCL), £ IR A<=7 | ix EED acetate & E7ch, 765, 790 cm™1(C-Cl) 1ZiRWRINAFED B S,
Found: C 50.59, H 4.51, Cl 20.4
Caled. for CgeH3y04,-CCI,: C 50.85, H 4.26, Cl 20.2
NYEUhbLEEL LA acetate B F A X/ —ABERER L, WEABELR I8 ﬂ”@ acetate
#f{8fc, m.p. 120~7°C; © 7.90 (3H), 7.87 (3H), 7.83 (3H) (C-8, C-11, C-12 OAc), 7.87 (6H)
(phenolic OAc), 6.46~7.41 (6H) (C-7, C-9, C-13 methylene), 4.45~4,89 (2H) (C-11, C-12 methine)
4,00 (1 H) (C-8 methine), 2.89~3.59 (6 H) (aromatic protons) (Fig. XII),
Found: 62,67, H 5.64
Calcd. for CyH30,;: C 62,90, H 5.42
Bk S f#: acetate (1) 100mg % 5% £ & 7 — AMPEEMERK E 1R HMBA L TINKS ML, BELH
ELTHIHREER A 27 - A DEMBEGE LT, EEEIRER (mp. 236~9°C) 50mg #Ffc, ~=—-°
—smr= 127357 4—0 Ry i, IR A7 AL asadanin [—F L7,
3) asadanin pentatosylate (I1I)
asadanin 170mg # Y &V 3cc IZHBML, p- b A=V ALK VEEZ v ) F 500 mg %% CHREH,
AT 5 LRSI T 5, —HKERKFICBRAL, BEKER, 22/ —n, 7t VREKHDEM
BL, MELHRA 300mg H{8f, mp. 170~2°C; (a) $+54.4° (c 2.72 CHCl); »o0r 1710 cm!
(3C=0), 1600, 1459 cm~ (phenyl),
Found: C 57.46, H 4.99
Calced. for C5H:O6S;:CH;OH: C 57.60, H 4.71
4) monomethylasadanin (IV)
asadanin 100mg % f/K= 2/ —n 10cc THEML, U7 /£ 2V D= — 7T LERE ML T—HIKE L
tre ThES5BRMY — 4TS, WERERE, =7 A BXREL TREADOY 7 » T, Ch
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TAx—ADLERGEL, EW%ETH monomethylasadanin DEESHIRKER 60 mg 237, m.p.

143~8°C; (@) $+98.7° (c 0.72 CuHOH); A°OH 550 508 my log e 4.10, 3,98, 2/ 100KOH

max.
208 myp log e 3.84; bt 3370 cmt (OH), 2850 cm~ (—~OCHp), 1710 cm™ (3C=0), 1620, 159,
1510 cm™! (phenyl), At 7 VRETHRERTEL, N/100 Tkd )V R LR, -1 -7 r<
F2'57 4 —® Ry fHik 0.40 (solvent-A) %R, FHEMKCIIZDEH»IE, Ry 0.35 OHE (7
RECHRE) 1EHOILY, BRELUTHEETE b ol
Found: G 66.90, H 5,98, OCH, 9.34
Calcd. for CoHpOs : C 67.02, H 6.19, OCH; 8,67
5) monomethylasadanin tetraacetate (V)
monomethylasadanin 0,.2g # &V o v, #EKEEEE 1 cc FODRKT7 v+, 0.2g OFEREE,

FAR I —AHSEERL, ELFOD acetate 8%, m.p. 100~110°C ; (a) }2+148° (c 1.73 CHCl3);

,CaH;OH
max.

(3CG=0), 1610, 1590, 1510 cm~!(phenyl),

250, 293 my, loge 4.15, 3,99; VEE;' 2850 cm~1( —OCHj3;), 1750 cm~1(—OAc), 1720cm™
Found: C 63.99, H 5.81, OCH; 5.91
Calcd. for CpgHgyOqp: C 63.87, H 5,74, OCHj; 5.90
6) trimethylasadanin (VI)
asadanin 1g %7+ b v 100cc [T L, EAKREH Y 128, 2 2 FARHER 5ce &Nk T 32 B
shtc, RIGEX 8%, 7+ Y83 LT trimethylasadanin (methyl ether A) DEEKIRG 0.3 8
BB, ThEFHAL2/ -AhbLEERL, 2E¥OKREBL, mp. 153~6°C ; (a] P+184° (c 2.05
CcHCl) 5 A%HOH 945 2903my, loge 3,95, 3.55; vAOT 3510, 3350 cmt (—OH), 2840 cm!
(=OCHj), 1710 cm™1( 3C=0), 1615, 1590, 1515, 807 cm~!(phenyl), A7 V'RE, HILFE T
23§, Feuune FRAETT Licy, Toiiens RELBERTT Lig\ 23, BEMMET 2 LhTmic
BT3B, 2, 3,5-triphenyltetrazolium chloride CEf43, FBEHREAF LAV,
Found: C 66.71, H 6.82, OCH,; 24,1 -
Calcd. for czszso,,.%Hzo : C 66.80, H 6,84, OCH, 23.3
7) trimethylasadanin diacetate (VII)
trimethylasadanin (VI) 200mg # ¢V v, KK TT7 tFA{bLL, 170mg & acetate #{§, x

2 = A b B LEGSIR LA E A, mp. 282~4°C ; (a) ¥+176° (c 4.44 CHCLy); vI,flf;_ 2845

cm=1(—OCHj), 1740, 1730 cm=1(—OAc), 1720 cm=1 (3C=0), 1610, 1590, 1510, 809 cm=! (phenyl),
7.85 (3H), 7.82 (3H),(C-8, C-12, —OAc), 6.69 (3H) (C-11, —OCHj), 6.18 (6 H) (phenolic
—OCH,), 6.43~7.25 ( 7H) (C-7, C-9, C-13, methylene, C- 11 methine), 4.70, 4.88 (1H) (C-12
methine), 4,38 (1 H) (C- 8 methine), 3,12~3,97 ( 6 H) (aromatic protons) (Fig. 13),

Found: C 66.44, H 6.38, OCH, 19.5, COCH, 17.8

Caled. for CpeHaOq: C 66.37, H 6.43, OCH, 19.8, COCHj 18.3

8) asadanin > NaBH, iz L 587G
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asadanin 500 mg % 1 %R Y — LEML, 100mg © NaBH, #hnx -, —BKEH, BELrs
V- HEBTHEE L, EUHBREEIN LI, chi 2%/ —A5cc KBEMEL, Eflce XNz
THEBM LI, COBRERBEIELLE, =—TATHEL, Bbhi-BREHWELFAZ ) —Ahb
BEA LT, ERPOETY (IX) 410mg #1874, (m.p.>330°C), IR A7 b AL H AR = VIR
s bRy, 2CHOH
0.21(solvent-A TI6Fs/RHA L, asadanin OBEPEEEL 1 & LIROEIA Y Ra THBHT) 2D
AFy PRI, COREWEERRCL > THIRBEL LS ERA SR Lich oh, BEHDE
FOSHHEITROLIE Y TH o1,
Found : C 65,82, H 6.57

250, 302mg, loge 3.90, 3.85, X— =27 v~ 237 4 —I% Ra 0.40,

Calcd. for CyHpuOq: C 65.88, H 6.40
9) asadanin DOFEANE T
asadanin 500mg %= % / —/ 20 cc \ZFEMEL, Pd-C50mg Zfilfit s U CTHMBITY B hot, K
ROTIRIAED LT, IERME L THRICHRER A2/ —ArbBHRL, EEEHRE (mp. 236~9°
C) %187, RefEB XV IR A7 } i} asadanin i—FK L, BT Ihich -7,
10) dibromoasadanin (VIII)
asadanin 200 mg % KEEfR 5 cc WML, 10247 m — L KEFEEK A AT LoD T Lic, RIGHHE
T+ ONTERGEDHITH Lic, 0BRICINZ ok, 1BMEEL, r—2%80HLTHEBL
foo CORRBIRVEY, Z—FALRE, AR/ =N, =& —L, HBCHETHD, LEOH= &
s o= pn b B AR LT G SHRE A B, mp.>300°C; [a) ¥ +176° (¢ 1.27 €y ov); »BET
3360 cm~1(—OH), 1705 cm~1(3C=0), 760 cm 1 (C—Br), At o7 VRE-x LTk T, SRR
BTsELEVWEELHRT D,
Found: C 45.30, H 3.51, Br 32.7
Calcd. for CgHyOgBr,: C 45.44, H 3.59, Br 31.9
11) trimethylasadanin (VI) Of< v vEEH ) B
trimethylasadanin 1g # 5 %% — £ 100cc &z, 3%BVH VS ) BERYZER CHE L
{IeBETHT Lic, —BWKER, HO, ¥nx GEROB~<v»vEE» )V 25HEL, WAL, BKY
EEECERME & UCHTH Lol A J8ER L, 500 mg D43 REE (XIV) %187, “ DLV LY, =—F 1L
TebY, =& =N, BOKCHBTE) SVIERHETHS, BETCMEAT S LRETS, =5/ -1
P OEHER L, BAISRR R B0, mp.>300°C; 2 OO 236, 255mp, log e 4.45, 4.48; v 1507
2300~2500, 1690, 910 cm~!(—COOH), 1610, 1590, 1510 cm-! (phenyl), N/10 ¥k » Y i5H CTHEE
L, “HEESERBE LTHTEERDI(ELI06, —~—27a<t27 57 4—0 Ry fHik 0.06 (solvent-
C), 0.29 (solvent-F) TH »7= (EfERFKiTbromocresol green T, Ffoiim—& IV B D2 &) —1LE
W A7 v—1#%, UV-ight CHZE L), = D45EEEL dimethylmagnolol 7587 2, 2/-dimethoxy-5, 5/-
dicarboxybiphenyl (XIV) » IR. UV 227 + (Fig. 17), _R—2—sm=< } 757 4 —D Ry {Hic—
L,
Found: C 63,13, H 4.78
Calcd. for CyH,,Oq: C 63.75, H 4.67
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12) 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl dicyclohexylamine # (XV)

RTECo iR EE (XIV) 100mg I 2¢cc D=4% / — &k, D cyclohexylamine T, B+ 5
EREGRIEBAEL, LIELKHKE T2 EERWTHT %, 7 bR TILARL, 73 v 80mg ¥#
oo =&/ =N, T VRE»SERES L, MEAOIREYEL, mp.>300°C; .,gf; 1570 cm™?
(—COO~), ZDfEHED IR A2y b At dimethylmagnolol D43 @A HE o 2, 2/-dimethoxy-5, 5/~ di-
carboxybiphenyl dicyclohexylamine #g IR A =7 + MiZ—F L7,

Found: C 67.04, H 8.19, OCH; 12.49
Calcd. for CpH,OgN,: C 67.17, H 8.05, OCH, 12,30
13) 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl dimethyl ester (XVI)
FIEE R (XIV) 200mg (2207 V' 4 &Y D= — 7 MER AL, —BREBE, =—7 L RIRE, 2%IR

Y — £ TE, TNEWE =& 7 —AhbLEER L CUEEAOENRG 130 mg #57:, m.p. 169~170°C;

KBr
v
max

5187 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl dimethyl ester © IR x-~22 v (Fig. 18) i X % Ib#,
B XV A—WETHD 2 L TR LI,
Found: C 65.60, H 5.74

1715 cm~1(—COOCHj;), 2860 cm™t (—OCHj;), 1608 cm~!(phenyl), dimethylmagnolol o 43fZf 7>

Calcd. for CyH;4O04: C 65.44, H 5,49
14) dimethylasadanin (XXXIII) 038~ v 7 vE» V2 X 581k,
dimethylasadanin (XXXIII) 200 mg % 5 %%t Y — & 20 cc [CfHFE L, trimethylasadanin DFP& &
A LA EL, 110mg DML B, =%/ —AnbEMMEL, mp.>300°C OfEREER,
UV. IR A7 ki3 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) Dz~ b Aic—FK L1z,
15) asadanin @7 ) EEL
asadanin 500 mg % & H ) 58, Kdcc &&=y 7L BDFFT 305°C Iz 5 RIMEL L, BHIE,
A30cc Az CEMRL, 1F8, ERMTEEE LT=—F ATl L, Mir~v € v TaBEL
AEREbRE, TEHE 2 & —MCBRLUKEL, WLkt 2 2/ —AnbE/G L CEAS
Wik 10mg & {87, m.p.>300°C; vﬁgi‘ 1660, 910 cm=(—COOH); R; 0.04 (solvent-A), AL
7 VRECERO, EETHRBE TREAR L, 2 O magnolol 2.5 &7 2, 2/-dihydroxy-5, 5/-
dicarboxybiphenyl (XVII) » IR 227 b, Ry e ik LRA—HWETHH - L HFER LI
Found: C 61.18, H 3.57
Calcd. for CH;jOg: C 61,32, H 3.68
16) magnolol (XIII) 76 2,2/-dimethoxy - 5, 5/ - dicarboxybiphenyl %5 X U 2, 2/-dihydroxy-5, 5/~
dicarboxybiphenyl
magnolol DI DI ESD TIIERIENRETH 72D T, 2¥D IS LTHEE S It -T2,
TIROEEF 200g % n-~F 4V THH L, ZOHhiHY (3g) #TiLD» 7 2 TUELI, £ilr—2A
BR A0 E S AFARALT I F 1 7Y (8:2) ORKECBEL, FBREE, » 7 ACFIRL,
whr— ARRCRE SRR A L O EBCTIR LT, n-nF vV TR S S ole, R—S—7 =
<} 275 4 — (solvent-G) CISHENK % i-<7c» 5 magnolol 0 fraction (Rf0.5) #4Ewdlc, BHEAE L
LREEMHTIY Lic, > 7 e~y v 2 BB, L CEAENRE (m.p. 98~100°C) 0.4 g&B1,
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magnolol # 5 %LV — LWL, U AFARET A F bk iy, 4 & ik © dimethyl-
magnolol #{87:, =t % trimethylasadanin D& & R EBIL# L, 2, 2/-dimethoxy-5, 5/-dicarboxy-
biphenyl (m.p.>300°C) #f8f:, COEHX ST VA X2 VD= —T LEFEKRTUR L, 2,2/-dimethoxy-5, 5/-
dicarboxybiphenyl dimethyl ester (m.p. 169~170°C) # {87,

magnolol # Y o v, KB TT £+ a{bl, EEMIRD magnolol diacetate 181, Zhuii
OHFEDC Lt o G~V VB A ) TRIEGEL, BohI i KM LT 2, 2/-dihydroxy-5, 5/
dicarboxybiphenyl (m.p.>300°C) # {37,

17) asadanin ¢ CLEMMENSEN 3§70

RORTESN 58, AR 0.58, Mt 0.25¢c, K 7.5¢cc THigh7 =AFax{ED, Ziul br=v 20cc, K
3.7cc, #ME 5 cc I LU asadanin 2g ANz T Lic, 6B & Hi 2.5 cc &Nz T 24 Fefalin
Bk, ARBEYSR UL, Wi vev &m#l, REMHE L, tr=v, VY EVABEfzaL,
BEAAELT, Bl 700mg #8ic, 22/ —AnbBEHEREL (EERER), KORKED i

deoxyasadanin (BT A) %78z, mp. 215~8°C; (a) 0% 29O 550 305 my loge 3.96,
3.86, 47/ 10KOHg55m 1og < 3.84; KB 3970 cm1 (— OH), 1690 cm= (3C=0), 1605, 1590, 1500.

815 cm~!(phenyl) (Fig. XX); Ry 0.87 (solvent-A), 0.75 (solvent-H), <7 VIRE THiEE, HILFE g
AR —ABERTARO LW, Chickiing s L8+ 5, Fenune BRAETET, tetra-
zolium chloride BEMICH LT M TH B, Fho, FfRETEREE LI,
Found: C 76.70, H 6.76
Calcd. for CjgH,O;: C 77.00, H 6.86
18) trideoxyasadanin diacetate (XXIII)
trideoxyasadanin (JEJL4y A) 250mg # vy o v, MKEEORK T7 £F 1{LL, trideoxyasadanin
diacetate 270 mg #{B7c, AT n-~FH v, TUE(LRFICHEIE, 7 rmhin, AR/ —L, THbh
NEHE DB, A4 - ADERL, WERREE @, mp. 171~2°C; (@ § 0% vKor
1750, 1200 cm~! (—OAc), 1705 cm~! (3C=0), 1605, 1500, 825 cm~! (phenyl) (Fig.20), ©8.23 (4H)
(C-8, C-12 methylene), 7.83 (6 H) (—OAc), 6.70~7.34 (8 H) (C-7, C-9, C-11, C-13 methylene),
2.95~3.34 (6 H) (aromatic protons) (Fig. 22).
Found: C 72.80, H 6.36, COCHj 21.9
Calcd. for Cy3HpO5: C 72.61, H 6.36, COCH; 22.60
19) trideoxyasadanin dimethyl ether (XXIV)
trideoxyasadanin (GZETCH) A) 250mg # 7+ + v 20cc (B L, < 4 F AWk 500mg, KEEH ) 58
Nz T, 30MfEmEh Lic, NIEHAHAL, 7t va@lEH, ==—TLICHEMLTS By -4
T, =—TARREREOD YT » T H B, Thi A2/ —AhbERL, trideoxyasadanin di-
methyl ether DMEEAEHREG 130 mg % {87c, m.p. 149~50°C; [a] [ 0°; vﬁf’; 2850 cm=! (—OCHj),
1705 cm™ (; C=0), 1610, 1510, 810 cm™! (phenyl),
Found: C 77.85, H 7.57, OCHj; 19.4
Calcd. for CyHpO,: C 77,75, H 7.46, OCH; 19.1
20) trideoxyasadanin dimethyl ether ¢ oxime (XXV)
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trideoxyasadanin dimethyl ether 50mg # = % / — /v 5cc IR L, Eife FrAF+ 47 3 v 50mg,
FEfEY — 4 500mg % 70 =% / — A Scc ICEMELTing, 120 LI, =%/ —A&x@EL,
HLTRsh g 4 2/ — A LTRSS L, WEEHRRO oxime 40mg %z, mp. 180~3C; v o
3240 cm~! (N-OH), 2850 cm—! (—OCH,), 1605, 1590, 1500 cm~! (phenyl),
Found: C74.02, H 7.67. N 4,41
Calcd. for CyH,503N: C 74.31, H 7.42, N 4.13
21) trimethylasadanin (VI) ¢> CLEMMENSEN ;&5
asadanin ¢> CLEMMENSEN &0 & [Rl—JF# T, trimethylasadanin 100 mg % b /L v pC 24 BERSE T
Ltz b= @iGRL, KERBELEEL, BbhEEOYT » T A2 —AhbEHHL
ARG 50mg {87, m.p. 149~50°C kL ¥ IR A~z | A fLfiid trideoxyasadanin dimethyl
ether (XXIV) iz—F L, RANC X O R—WETHH - LR LI,
22) trideoxyasadanin (XXI) ¢ NaBH, j&7¢
trideoxyasadanin (GETCH) A) 200mg % 2 %iRlE ¥ — &4 30cc (Z¥fig L, NaBH; 200mg #fnx, —
WhiiE e, AEMRTHMES L, A URCHBAFRL, KELTHA &/ —AhbEMEL, 180mg o
trideoxyasadanol (XXVI) o f@ghitfh4 81z, mp. 228~31°C; 2 @O H 954 300 my log e 3,97,
3.93; v'oD! 3340, 3140 cm~ (—OH), 1500, 1500 810cm-‘(phenyl), =7 v BUEEClilE, fi{LA—
YKBEWCRE AR T 5, FeuLNG 75¥, tetrazolium chloride 3B} LT TH 5, Ry 0.36
(solvent-H)
Found: C 76.13, H 7.30
Calcd. for CjoHyO3: C 76.48, H 7.43
23) trideoxyasadanol triacetate (XXVII)
trideoxyasadanol 300mg #» vV oV, MKEEEDRK T7 £+ A{LL, trideoxyasadanol triacetate
310 mg % {87z, 4 &/ —AhDLEMER L GEEREA), KEFREEXEL, mp. 157~8°C; (a)
4+0.45 (c 2.26 CHCL) ; vﬁf;_ 1760, 1730cm=t (—OAc),
Found : C 70.65, H 6.92
Calcd. for CysHpsOg4: G 70.74, H 6.65
24) trideoxy-deoxoasadanin (XXII)
asadanin 5g A FiAREFEC L C CLEMMENSEN BICA 4 & 7o\, HEEA IR A4 1845 L T4 U - trideoxy-
asadanin (ETTH A) O EFILIC, FHRAIRME L CE CoREBOBIERY R, YV r51v0n 5
AFTEL, vEVYTHMEx s -7z, Ry 0.80 (solvent-I) o> fraction %, #EiEL CTHHE LA
EfE vV LE#S L, trideoxy-deoxoasadanin (GE7E# B) OMEAMEIRG 200mg %187z, m.p.
184~5°C; 29O 953 301 mp log < 3.87, 3.74; »KBT 3180 cmt (—OH), 2920 em1(—CH,—),
1590, 1500 cm~(phenyl) (Fig. 21), © 7.55~8.45 (10 H) (C-8, C-9, C-10, C-11, C-12 methylene),
6.76~7.38 (4H) (C-7, C-13 methylene), 3.92~4.56 (2H) (—OH), 2.34~3.26 (6H) (aromatic
protons) (Fig. 22), AKkhiX o 7 /I THIBE, MILE-PARK CREERT S,
AfiL ¥ 7o, trideoxyasadanin (XXI) % kit C CLEMMENSEN B LT A LI X - THENT, T
e, trideoxyasadanin % FiEERIBEIC Kk BERE - C CLEMMENSEN SBIL& R 7o\, AR X— -7
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r< 257 4 — (solvent-l) Tl L, trideoxy-deoxoasadanin DA RLAFEIR LT,
Found: C 81,08, H 7.85
Caled. for Cj4HyO,; C 80.81, H 7.85

25) asadanin DM & HEEIC X HRTT

asadanin 500 mg % kg 5 cc ICHEE L, KORMIEE 2.58 45 X OMEME 2.5 co A TR L1,
30 73 LICHEEE 2.5 cc HoEn LicAih ABERIMB LI, itk KTHERL, =—7 A THIL, KER
== FARBRNT, RECOBIERYAZEI, chikv) A5 rh 7 4(2 x30em) ICFEHRL, V£
fifigz A (8:2) DRKTHEME Lic, Ry 0.47 (solvent-1) o fraction Z L, Ml Lickihzx 2 2
/= AmbERG L, EERREE (mp. 215~8°C) 80mg % {81z, Rk LU IR A7 + ADHE
HbAEE T trideoxyasadanin & [A—#ETH B - & HRER LT,

26) trideoxyasadanin (XXI) DA v v fig{t

trideoxyasadanin 200 mg A kKl 10cc ICHEML, Kéb Fic 168EA Vv 2 3 L TEbLic, + Y
= Vb BOKE ML, BETIOKESEEELESLIE LI, BohiclliERkh=—7 viCBERL
T, 5%WREEY — # Tt Lic, MEEEEE L, =— 7 MICHRE LT Braoy RECH R/ RENE
(80mg) BB, ST VARV TAFAZATNEIL, WAZ R LI T57 4 —CHHTEREI/R-T,
retention time 6830’/ (column A: 10% carbowax 6000. 80 ~ 100 meshes diasolid S, 2m, temp..
170°C, flow rate He 30cc/min), retention time 7/40// (column B: 10 % silicone grease, 80~100 meshes
diasolid S. 2m, temp. 180°C, flow rate He 30 cc/min), & #1% @ retention time DfiE( J-ketoazelaic
acid (XXVIII) @ x F =27 LOEIC—F L1 (Fig. 23), 7ok, ZODEEDIENMCDOEDED »#F 1=
ATFANRETRD DI, RIS RERY & #5E Sz, glutaric acid (column A 4/30//, column B 1/40//),
succinic acid (column A 3/20//, column B 1/20//), oxalic acid (column A 1/50"/),

27) trideoxy-deoxoasadanin (XXII) o+ v vk

trideoxy-deoxoasadanin 100 mg % 10cc DKEEREICHEM L, KSTIC 16 B4 vV v &@LU, §i
FERHC B L C 40mg DMEREBL, ChEd STV AZYTAFA=ATALLIER, WA=
N5 7 4 — T4 Hi L 1z, retention time 17/40" (column A), 4/40'' (column B) o {# (% azelaic acid
(XXIX) O AxrFr=RAFMc—F L1z (Fig. 24), /e, ZDOEEDEFHINT, DEDFED A F L= AT AH
g E Hits, suberic acid (12/20/ column A, 3/20// column B), pimelic acid (8/50// column A,
2/30/ column B), adipic acid (6/20’/ column A, 2/00// column B), oxalic acid (1/50" column B)

28) isopropylidene-dimethylasadanin monoacetate (XXXII)

asadanin 1g # 7 & b v 2+ AGREE, Kiig» V) T2 F4{L LT, trimethylasadanin (methyl ether
A) ORiREIFB LI, Z OREY IR L CREA, f5IRO methyl ether B #f87:, Chix<vEvich
LT, EAKEWTERLLEE, Y2y, MKEBETT7 w51 {LL, isopropylidene-dimethylasadanin
monoacetate 150 mg iz, ThixXvEy, n~*HVREILLEMGBL, HESHRLLEL, mp.
212~5°C; [a) 8+121°(c 2.21 CHCIy) ; ufﬁf; 2840 cm~! (—OCHj), 1730 cm~! (—OAc), 1710 cm-!
(3C=0), 1610, 1585, 1510, 805, 800 cm™! (phenyl) (Fig. 29), v8.59 (6 H) (C-11, C-12 isopropyli-
dene-methyl), 7.85 (3H) (C-8 —OAc), 6.14 (6 H) (phenolic methoxyl), 6.39~7.52 (6 H) (C-7, C-9.
C-13 methylene), 5.32, 5.50, 5.68, 5.86 (2H) (C-11, C-12 methine), 4.33 (1H) (C-8 methine),
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2.84~3.65 (6 H) (aromatic protons) (Fig. 28),
Found : C 68.39, H 6.76, OCH, 12.93, COCH; 8.91
Calced. for CyH,3O,: C 68.70, H 6.65, OCH; 13,35, COCHj 9. 47
29) dimethylasadanin (XXXIII)
isopropylidene-dimethylasadanin monoacetate (XXXII) 500mg % 10cc D5 % # £ / — AL EIEIEE
e 1mERIME L, MKSME Lt BEAEL, ECIRBER 2 £ 7 — AR LT GEEREE
A, #ERMEKD dimethylasadanin 300 mg % f87-, m.p. 110~8°C; [a] % 4105° (c 1.66 CHCl,);
2C=HsOH 2 C.H;OH KBr

shoul. max. 293 my loge 3.68; v 3400 cm~ 1! (—OH),

243~246 my loge 3.99~4. 02, max.

2840 cm™1 (—OCH;), (1705 cm~1(3C=0), 1610, 1585, 1510, 805cm~!(phenyl), A &L iz E®R XA L,
o7 VIR, BB TR Licy, FEHLING 155, ToLLens R A RILT 5, 2,3, 5-triphenyltetrazo
lium chloride Tfa® 245,
Found: C 67.51, H 6.40, OCH; 16.82
Calcd. for CyH,,04: C 67.73, H 6.50, OCH; 16. 66
30) dimethylasadanin triacetate (XXXIV)
dimethylasadanin (XXXIII) 500 mg # 'Y o v, EKEET7 £F4{LL, dimethylasadanin triace-
tate (400mg) #EBfz, A2/ =N, T bV, =—=FMIRLERT B, hbhbidsEs Ui,
LirL, v ey B RATHESMT L L, ThThOMMEE 1 mol 2k - TGk Lic, ~
VY b P LT ¥ Ol a 12, m.p.125~30°C ; [a)' +161° (c4.3 CHCl) ; voor . 2850
cm~! (—OCH;), 1740 cm—1(—=0Ac), 1715cm~}(>C=0), 1610, 1590, 1510, 815, 810cm™! (phenyl).
‘Found: C 68.74, H 6.42, OCH; 10.98, COCH; 22.3
Caled. for Cy;H3Oy-CeH;: C 68.73, H 6.29, OCH, 10.74, COCH; 22.4
PO R E 2 B B LT, 2 ¥omashRERE 8, mp. 120~30°C; (a)'} +138° (c 3.1
CHCl), IR 227 b ALRTEE triacetate & (X R7c H, 765. 790 cm~! ZC - Cl DsfiL IR RSB BT,
Found; C 51.22, H 4.72, OCH; 10.00
Caled. for CyH3O,CCl: G 51.51, H 4.60, OCHj; 9.52
MK 5fZ: dimethylasadanin triacetate 200 mg % 10cc @ 5 % £ 2 7 — AMEEFERIIC ML, 1
RERIINEL UBUK ISR Lty A % 7 — A%edz Lot =—7 ATl L CREERARE 2 81, 75 4
/= A BHHEL,  ASatEEAK (mp. 113~7°C) 100 mg & f7c, %o IR A7 b ALIfEL dime-
thylasadanin (XXXIII) & IR iz—F L7,
31) dimethylasadanin (XXXIII) ¢ acetonisation
dimethylasadanin 200 mg # 0.4cc OWREBEEHF 7« + v 20cc ML, —MkiE Lic, Ry — 4
THRIE, 74 v EREL, =—7AMCEM LI, = =7 ABRRIIKEER, SKEMTERL, =-7
AEBROCTREE ORISR A BT, chi ey oy, HKRRTT €546 L THif 150 mg 287,
RYLY, nenF VIR D DA U, SOEPRAS S (m.p. 212~3°C) & {81, AASEILITZD isopro-
pylidene-dimethylasadanin monoacetate (XXXII) &iRil L CHilSEETARET, IR A7 b d—
KL, A=®Tdbsrc xR L (Fig. 29),
32) isopropylidene-asadanin (XXXV)
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asadanin 500 mg % 0.4cc DHHEEHET « + VIEK 20cc ICHEML, —BE Lic, Ry — & T
ML7 € b v eBER, MEEE L T=—F AL CTHHM L, 430mg O RE A EIR O isopropylidene-
asadanin #7187, CHILXVEVICHE, A&/ -, T VICBETHL, FA8 7 —AhbEE
L, SR E A, m.p. 110~120°C, Ry 0.77 (solvent-A),

MUK fi: AR 100mg & 5% & 7 — ARSI L, 1 HINBDIOR S Lic, A%/ —
AR L TEHARER (mp. 236~9°C) #1871z, IR <7 } o, Ry ffiiL asadanin o —3% L1z,

33) isopropylidene-asadanin triacetate (XXXVI)

isopropylidene-asadanin (XXXV) 200mg # 'Y v v, WAFHKET7 t+1{LL, 220mg OFEG%E
1o AR —ADLEMEL, A EHRE 0 isopropylidene-asadanin triacetate % 487-, m.p. 207~8°C;
() +76°(c2.29 CHCl); KB 2080 cm~t (isopropylidenc group), 1760. 1730 cm™t (-OAc),:
1710 cm~1(;C=0), 1615. 1500 cm=! (phenyl),

Found: C 65.58, H 6.18
Calcd. for CygH3O4: C 65.87, H 5.92

IS fg: EFE triacetate (XXXVI) 100mg & 5cc D5 % 2 & / — APESEREATK T, 1 KgAK 5
fRllco A &7 — A RFI U CTE U (B0 mg) 2 2/ — Al b LT, EOEHIRE (m.p. 235
~6°C) {87, IR A7 i, Ry {fiiL asadanin i—F L7,

34) isopropylidene-asadanin (XXXV) 7.5 isopropylidene-dimethylasadanin monoacetate (XXXII)

isopropylidene-asadanin 1.9g # 7 b v 150cc IR L, <2 FAMEE3 g, MAKRMEHY 30g &
Mz T32WMIMmE Ui, IMBRIEML, =7 VCEMLTS B8y — &, 1 ZEMTHY, Kk
HAKEMTRARL, =—7 4201, RECEERDEL. chx ey v, BKEBORKRTT
FAELT, #ifhl.2g #8Bc, Chix<XvEY, n~FH4 VYREEBIHDELEHL, EOEHRGA (mp. 212
~5°C) %187z, AFHMMTIEEL, IR A7 pZ X DiijER isopropylidene-dimethylasadanin mono-
acetate (XXXII) LE—THo Z LEFMER LI,

35) benzylidene-asadanin (XXXVII)

asadanin 170 mg (ZHE(LTEE 70mg, =¥ Y 7AF e ¥ 0.6cc ZMx, bl Lo, —BKE
Lice Ry Y7 AT e FKKKEHTRE, BOoRKCERYES A £/ A0 DB LT, S
K& benzylidene-asadanin (m.p. 100~120°C) #1787, Ry {ifii% 0.83 (solvent-A) T, KGR L b
asadanin 2R 5%,

Found: C 72,02, H 5.47
Calcd. for CpeHp,Os: C 72.21, H 5.59

36) isopropylidene-asadanin (XXXV) oNaBH, ZEJLIC X % isopropylidene-asadanol (XXXIX)

isopropylidene-asadanin 1.0g # # & / —/ 10cc, 2 %RV — # 5cc DRKRICHEM L, NaBH, 800
mg iz o, —BRBKEE, B TEMEE L, =——7 A TH L CREEEIERY 800mg #E, %
DR——pm=w 757 4 — (solvent-A) {X Ry 0.70 GEEEH Ba (XXXIX)] & 0.62 [FETHy Bb
XL)) i 2fiDAR y MR, ZOREGH 500mg 2y oV, MKEHRORKTT £51EL,
500 mg @ isopropylidenc-asadanol tetraacetate (XLI) %187z, n-~F4 VTR, NYEY, AR) =
BT, VLY, e~F VREHDELM L, BERRGEEC, mp. 195~8°C; (o)} +34.8°
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(c 1.81 CHCly); v Ef; 2980 cm™! (isopropylidene-group), 1760, 1737, 1237, 1200cm™! (—OAc),
1620, 1505 cm™! (phenyl)

Found: C 65.14, H 6.07

Calcd. for CyH305: C 64.97, H 6,18

37) diisopropylidene-asadanol (XLIT)

EiEDBETY Ba & Bb RS 800mg % 30cc DT & F VITHEML, Bk 0.6cc Hinx T—HiK
ELic, RFEY — &% e ThE, 7 vEBELL, Chi=—7 AT L, REGQOHIEIRY
700mg #Bi, FORX—2—2sm< 357 4 — (solvent-A) (¥ R;0.90 #7RL, EricHhED Ry
0.63 L&D 0.72, 0.54 ODWYHELRDH NI, Ry 0.63 (XHTFLEICH Bb » Rf i —F L acetonisa-
tion #ZFisholz, TOREWND, Rf0.90 OYEHEEDEDHETHHEE LIEHRILI L, magnolol
DO RO A FARAAT § FUBOEAL e — X ERDH 5 4 (3x60cm) TREHE T
WL, SAFAHRLVAT I FEFO n-~F 4 v CHElix R 27\, Ry 0.90 (solvent-A) o> fraction %4y
W U7z, BEA B TH 500 mg o diisopropylidene-asadanol (XLII) Dk fa 181z, n-~%F 4 VT $ETS,
RYEY, Zmakih, AR -AMIBETHE, vEYND BEHLLTEOHRE (mp. 115~
8°C) ®fB1,

Found: C 65.34, H 7.98
Calcd. for CysHyO4: C 65.57, H 8,20

38) diisopropylidene-asadanol diacetate (XLIII)

diisopropylidene-asadanol (XLII) 500mg # v Y o v, MKEMRT7 tF14{EL, 510mg 0 acetate
B, ZHUL no~FH VISR, RVEY, Jrrhia, 2R ) —NMCHBETHB, nr~FH v, X
vEVRED LB L, EO4ERIKO diisopropylidene-asadanol diacetate »f87#-, m.p. 169~172°C;
()% —38.4° (c 3.1 CHCly); vEBr
1610, 1590, 1500 cm~! (phenyl)., 78.88 (3H), 8.75 (3H) (C-8, C-10 isopropylidene methyl),

2980 cm~! (isopropylidene groups), 1755, 1200 cm~! (—OAc),

8.70 (6 H) (C-11, C-12 isopropylidene methyl), 7.98 (2H) (C-9 methylene), 6.78 ~7.15 (4H)
(C-7, C-13 methylene), 7.92 (6 H) (—OAc) 5.58 (3H), 5.99 (1H) (C-8, C-10, C-11, C-12
methine), 2.87~3.21 (6 H) (aromatic protons), (Fig. XXVII)
Found: C 68.19, H 6.87, COCH; 16.1
Caled. for CyoH3iO4: C 68.22, H 6.71, COCHj; 16.8
39) diisopropylidene-dimethylasadanol (XLIV)
diisopropylidene-asadanol (XLII) 3g # 7+ + v 50cc {Z¥ME L, MKREEH Y 458, 2 »FLAHEE
4.5g wiNx CT24RMMBM LI, V8 LIRMHE, BREAL= -7 VICEMRL TS %Y — &, KTHL,
=—F A BELTREOCOBIERY L BT, hiZn-~Fy VIR, <vEY, Juakia, 7t
FEBE, TV, 227 —AREH DT LT, disopropylidene-dimethylasadanol (XLIV) o
FESHRE 1.7g #f87c, mp. 162~4°C; [a)§ —36.4° (c 3.08 CHCL) ;v b 2980 cm™(iso-
propylidene groups), 2840 cm~! (OCHj,), 1610, 1590, 1510 cm™! (phenyl), z8.75 (3 H), 8.62 (3H)
(C-8, C-10 isopropylidene methyl), 8,53 (6H) (C-11, C-12 isopropylidene methyl), 7,75 ( 2 H)
(C-9 methylene), 6.85~7.15 (4H) (C-7, C-13 methylene), 6.12 (6 H) (—OCH,), 6.12 (1H),



7Y S H OIS PR (R —117—

5.55 (3H) (C-8, C-10, C-11, C-12 methine), 2.9~3.4 (6 H) (aromatic protons), (Fig. 26)
Found: C 71,23, H 7.64, OCH; 13.20
Calced. for C,H3,O6: C 71,34, H 7.54, OCH; 13.65

40) dimethylasadanin (XXXIII) 0383 & ZHMIL

(a) dimethylasadanin 80mg # % % 7 — /A 5¢cc CHMEL, 0.2M 3= v FEFES5cc #hnx, 40cc D
KTHERL, MEEREEIC, 0 10cc #Hbh, PEOEER, N/10F+WHEEY — & 10cc, 10%KEH Y
1ce ®IRKMZ T, 10 512 N/10 2 — FERCIEE L, SIcF—&HCRaRBREY Sl L0k
AW THEE LTEHEL, 2.1mol ol Eailnts,

(b) dimethylasadanin 170mg % 10cc ® 4 %2 7 —, S5cc OFa vHEfE (0.2M) [ZEEL, 24F
MR, =—7 AT Lic, =—7 ABHGL 2 BRI — F T L, Mike Lictk, =—7 Mcks
# LT Brapy SEICBE/AMBEEOBIRRY (XLVI) %787, S hidfic OB CRE L Ra ik
BT E Tehn ot o E 1o, MM b RS SIET X 7o oo, A0 94n g mp, 1GHOH g6 mp;

shoul. max.
VKRB 0500~3500. 1690 cm~! (—COOH), 1730 cm~!(—CHO)

max.

(¢) EERIGED 1#HxHD,2N EHEIHS X< /3 Y . v 2K E M2 GRILE LIS, ZHIZ 2¢cc
72 %Wifftss L O chromotropic acid @AMz, 60°C 1210 AR LTz, RECBEL A0
475, 570 mp (IHSOIC—F), FWOERMEDOLR, BT LAVRARIIBORET, L a7r7 e
FOERIEED BRI 1,

41) trimethylasadanin (VI) O@ =3 v Ffig+ L OTUMEESMC X 5L

trimethylasadanin 93 mg % A AE L T, Bz v FBOWEREXE LIz, UHHERCRWT
b, AEOWEIBRDLLh o, RIGKEZ=—7 A THINL, BEFERECME A2 —Ad
LEAER LT, mp. 150~5°C 05 fhiax B, KD IR A< bl trimethylasadanin (2 —F L7,
¥ 7, trimethylasadanin 67 mg % 5cc OXEERGICIAME L, 10cc OPUFEEEES (25.6 mg/HKEHEE 1cc) %
Mz 44WERKIE Lic, MEX 7)€ ) v THREL, BERMRK, =-—7 A ThhitiLic, hilgRITEET
LrptEiiIc oY, ®%EHSDFEWE 55 mg A EN L1z,

I-2. AAMEYIHEE

asadanin # 74 + v, S AFAWEE, REH YV TAFALTIEE, »*F4{LEREIBRCEIRKIGE LT
acetonisation M[ERHCRZ 52 &, MBEESHDT € b v THUE+2 & isopropylidene-asadanin (XXXV)
PEBRDC LMD Te, b oRdEn B, 11,12 OB dis- BETHS C L 7T SR,
LAL, flavan -3,4-diol DYf, 7+ b v, HEOFEIZ Xhuf trans-diol T4, isopropylidene 558k
WA B ENHBR TN E DT, ERORIGHEOART, 11, 12 (L OKMEL s ilBx & 2 &
WiET D LI TERL,

carbohydrate chemistry i s\~ C, B 0cis -1, 2- diol |1 borate buffer solution f-C45E s borate complex
(XLVID) TR LT A 4 VICiEET 545, trans-1,2- diol OB O K 5ITLIE s complex #JEH,

HO_ ", OH

77N
9 ? (xLvin)
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LW ERREDBR TS, Lichls T, ds-diol X trans—diol & b K X eI~ DB E)% paper
electrophoresis {235\ TR L, diol O AELRBICEE 5 MRAE S 55859,
asadanin & ZDFF (k0 sodium borate solution HZ ksiF % electrophoresis D5 E % Table 7 iz HiF
o, ZhbiduvFhd quercetin g SITHNTRERBEEYRT, JHL 2,2 107 - 7 — kK
¥ »s borate complex DAL LT %h, LRI D7 =/ —AtKEBEDEL pK E (#h
T5) CERTALDEEL NS, Table 7 WABbI A X 52, 11, 12 (L KEBELEOFEKE,
7% asadanin L ZOFREOMEE Y — FER A RT B IFRESK

Table 7. Paper electrophoresis of asadanin and its derivatives
in sodium borate solution

Compound M#*
Asadanin (L) 1.00
Asadanol ' (LII) 0.96
Epiasadanol (LIV) 0.95
8, 10-O-Isopropylidene-asadanol (LIII) 0.93
11, 12-O-Isopropylidene-asadanol T (XXXIX) 0.78
Isopropylidene-asadanin S (XXXV) 0.79
Diisopropylidene-asadanol (XLII) 0.71
Isopropylidene-epiasadanol (XL) 0.72

* Mobilities relative to asadanin
C OB KRR A FR o Ao\ B EA & ORTIE, BB BEIEENRD bR S, 2 0 Z &t asada-
nin © 11, 12 {70k fEHEIL borate complex #JERL 5 52 EHRT LD TH Y, cis-diol DRFRICH %
LHEEIND,

KRICHFAET 5 flavan-3, 4 -diol (i cis f LU trans filita & 21 HHFLET 5, Brown 550 i3
2, 2-4l:limethoxy propane L/QRD p- b L= v AN K VEER VS, fli4x © flavan- 3, 4- diol {Z-D\ T acetoni-
sation &I 7g\, ZOFER, cis-diol (XA 5T isopropylidene FHEik%H(ES 7Y, trans-diol 1k = hfE
Hig\Z & &b, asadanin $ ZORFEC L - T, BHCBBVORIEMEEL 5, L L, ZOR
#A AU 12853 isopropylidene (kDI Az, hemiacetal JRO(EAWITER I D = & LB T
LB DTD, = MAMIET B IbIc, CORIEAERME T« FA(bLic, -0 acetate LT 4 b
Y, Wegh B L isopropylidene-asadanin triacetate (XXXVI) &, IR 45k OVAkC & b A—WEC
B ERMRLI, LientT, 11, 12 [OAMIEDIORIE s BB CRF TR by,

asadanin O BB TG L o0 T, L0 cis- BB 2EBIL, L7 4 v 007 n~ky
VROBEEIRLD, PMESERTG S, X 0 IEMEAHOELE 2 RH 3 5 - dIC L ARRLE & £ 18
L b CORBILETH S, Ei:, HihT 5 asadanin ONaBH, BRI 51 5 NEOWTH A% 5 2
53513, $ L0 asadanol, epiasadanol, isoasadanol o 3 ffi®> diastereoisomer o X AL IE & WIRT 5 7=

OH gH
/ 7 \ (xevin)



7 £ OMERSCBET AT (R0 —119—

DI VAFREY BT 2NEND B, - OVARELXBENC L > THRBIC X 5E L0 L EL
5, HEMEC RV TY, 5FEMA S Prrzer OFX B/ ETHEE (XLVII) oW TUTH % %
TIH5, (XLVI) ORLEEX 2, 3 OEBRER)LFFERLFHNINDLS5CEL DA, O LRV
ETDONZ,

acetonisation, $7 ¥ &= AFADOTIN, PUREESRIC X (L, borate complex DAL D 1,2-
diol »BI5-4 %Ki transition point 123\ T (XLIX) D '3 7c 4 S FEMEEY & 50 &ALET
by, OMBNRIEHTILT B EELDR TS, LicpisC, asadanin o 11, 12 LDk
X ZDRDFEICECHEER &> Th DD, b LSRBABCEECA D 5 5HE T e b,

OH iOH
\oH

OH (XLIX)

(XLVIII) DEEEICHWT Cy & Crp, OBIRTIZIT eclipse ME /e s, D4 Cp & Cp DK
BEONEZHCOED ATMOMARNTFEL S %, (a) (T TIC 4 ANTFHEMESEY & > T 5% (b)D
3T Fh b dihedral angle (3§ 120° DR & H, 4 HPFEEIC bIcb ShAedICitRE Rk
HIlshEELR & b7 5, T DI, acetonisation BRI TH S LHEEIN B, Licst-T, &5icacetonisa-
tion Ih5 Cpy, Cip OKREEIL (2) D eclipse BICEHEETH A5 LEEIN B, ZOBEH, MR
St ketal ring (% asadanin DIFBROHNCO XU LA o5 FREALE 20T, evoform & LTHh
bbIhd,

lis C,3

20310
HO \®/ HO \®/OH \®/0H

(a) '(b)

SEFRI8LE 11 LDRFRIETOED X 512 LTSI bitz, isopropylidene-asadanin (XXXV) %
NaBH; TRILT 5 &, % EDisopropylidene-asadanol (XXXIX) tA>&d isopropylidenc-episasadanol
(XL) 0207 ra—AEkEL B2 ERFICONE, 20 &1k NaBH, BENTHRBRE Y- TR
BT 5o ERRT, —c, NaBH; ORTEIE» 4 H = AROFBICIAESE S, THEEEORD
sl S RN G A E S (steric approach control), STAREE R/ WLBFITIL =X AL F —ITE
R E LAY, Tk 2iE cquatorial (L&MW BN S B 25569 (product development
control), asadanin® 7 /L4 = A #E (XLVII)OELEEZ 35\ T biphenyl ring R LCRIE EECE
BLEE & 1 B2, = D4, NaBH, 0BT, IKBONMAGRAE, $ET$ 5 Lix biphenyl ring o
6,6/ FZDKFRIT & BIRREEIAE <, IFBOMI (Cu OKEEERD 7 b RISHBEMETT 2L
£z bhb, LichisT, HEICERES NS isopropylidene-asadanol (XXXIX) o Cy OXKEEEEIL Cu
ORI L trans OEIE T AL BTV, T isopropylidene-asadanol (3 2,2 -dimethoxy propane
\© X - TE S diisopropylidene-asadanol (XLII) % 4.% 50T Cs, Cio DKEEFEDRIRIL cis -FLE T s
Fhidi b, ZOBRTR IV TRBICAER S 54 & isopropylidene-epiasadanol (XL) D Gy, Cyp
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DKBEDBIFTLR trans -FE TR AL BTV, S HIRIHES RS X 510, &BIC acetonisation
G R AR §: I[N

diisopropylidene-asadanol {23\~ T Cy;-C, ketal ring (% exo-form & LTHBbLINBH, K
L, trans OBIRICH B Cy-Cyy ketal ring (LFB O ANFINF o endo -form TholFiuEin b g\, 49T
Bz L AU, = endo—form o ketal ring ¥ biphenyl O LI FE-S3%, 202 FAED 5 1H
o> 4 F AR H LT biphenyl o EHICEE L THBT 5, Licai->T, =0 ketal ring D 2 @D
A FAFITZ L h biphenyl ring i X % Rig oo shielding effect %3115 2 &aMliEIh D, S
Cy;-Cy; ketal ring @ £ 5 LFUITIHEMICSH b 523 (diisopropylidene-asadanol diacetate (8. 70 7),
diisopropylidene-dimethylasadanol (8.53 7)), Cg-Cy ketal ring o 4 5 LRI IEE e v 7 F A &TT
[diisopropylidene-asadanol diacetate (8.88, 8.75 1), diisopropylidene-dimethylasadanol (8.75, 8.62 7))
(Fig. 26, 27), = &} asadanol ®» Cy & Cyy OKEEDOBIRIL trans TH D = L2 HIET 5,

asadanin D SZEBARE MR 5 12d O FE TR, REHOVEFmcK LT, By
ring DN E SMUCER L T asadanin D7 IMERRT E L) DL 5D, —OKBEXA, EiE
R o@@% Fig. 31 hiF 5,

I
2 Oﬁo g 0 OHOH
W 2,2-Dimethox}'7 W
@) OO
OH OH OH OH
(Xxxv) (L)
NaBHsy
l_l_mumﬂ).‘
HO y
. . 22 Dxmcihoxg.. I
OH OH H OH propane
(XL) {XXX1X) (XLII )
\Acetglaiion
onoH Acet ldlaﬁon

Tetraacetale W
(L1)
O—O

szrolgsus Digcetate

Hyd.rolusis
yaroly ol (xLi)
Ol OH (Ln)
OH OH
(LIv)
H31X

Fig. 31
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RO
1) paper electrophoresis
asadanin & F D FEE (kD paper electrophoresis (1 FFEIFHE Model K -1 #{#H L1z, &L 0.06M
&P o sodium borate & i\, 27V/em DOEFET 4 ¥R, =R T electrophoresis # 3} = 7c\», © 7 VR
TE DB LT, asadanin %5 L 0% OFH(AD relative mobility (asadanin o> BBEHEEHE (7~8cm)
#1& LIt ZDEIE) & Table 7 ThiFl,
2) isopropylidene-asadanin (XXXV)
asadanin 200 mg % 2,2-dimethoxy propane 2cc 2%z, ZhiZ p-br=vAAKVEESmEg N
% &, asadanin (IRACHEM LI, = ORAKYERIC 30 SHIE LK, KTHRL, =-7 A Thilll
Lic, =—7 AEIRTKER, THTEEL, BEXRG CEREORIEY 180mg #1874, < hik
asadanin /5 7 & + v L EEED T 1= isopropylidene-asadanin ¢ Ry fii (0.77 solvent-A) Z—%
Lz, ¥7, €V 2V, MAKEETT £F{LL, T D acetate & £ % / — Amb B L B EAE
R (m.p. 211°C) (X{GACD isopropylidene-asadanin triacetate (XXXVI) &, IR, BENZ X » RA—TH
5T ERMER LI,
Found: C 65.73, H 6.20
Calcd. for CpeHyOy: C 65.87, H 5.92
3) isopropylidene-asadanin (XXXV) .5 diisopropylidene-asadanol (XLII) & isopropylidene-epi-
asadanol tetraacetate (LI)
isopropylidene-asadanin 2g #RHRDH I X » NaBH, EITTLL, EILH Ba [(isopropylidene-asada-
nol (XXXIX) (Ry 0.70 solvent-A)] & 3iZICH Bb [isopropylidene-epiasadanol (XL) (R; 0,62 solvent-
A)] DREME Bz, “huxEiELIc#, 2, 2-dimethoxy propane & p- kL= v AAH VEERXAWTLE
LRABCAEL, BREEOBIFIRE &Y (diisopropylidene-asadanol (Ry 0.90 solvent-A) 35 X O isopro-
pylidene-epiasadanol (Ry 0.62 solvent-A)] #f8t:, COREWE >V #5455 4 (3 x40cem) iZFIR
L, == 7 ATHEY S itotc, RECEHED R; 0.90 OWEA, DULTAHED Ry0.62 OYELE
WeXhiz, Ry 0.90 & fraction % #EHEL, WL 42/ —AnbRAMEMLT 1.8g OEASHRAD di-
isopropylidene-asadanol (m.p. 115~8°C) %187,
Found: C 70.28, H 7.18
Calcd. for Cy:H3)O4: C 70.40, H 7.09
diacetate: ZDFEFHE Y UV, HKKEETT £ F4{LL diacetate (m.p. 169~72°C) %187z, Fi
FULiTic 87 diisopropylidene-asadanol diacetate (XLITI) & {Rfik X 0° IR A2 b A DLEIZ X 9
—BRTHD - EETER LI,
Found: C 68.09, H 6.79
Calcd. for CpoH,yO4: C 68.22, H6.71
R; 0.62 » fraction %+ 5% L RECORINMWENEBONS, hEI— -2 r=}+7T77 45—
TE—ThHNERE L, €V 2y, EKEEETT tFA{bL, Bbhic acetate X 2/ —Anbh
HES LT, E6@tHRo isopropylidene-epiasadanol tetraacetate (LI) 70 mg #{§7/c, m.p. 212~3°C;
(a) i —80° (c 0.97 CHCL),
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Found: C 65.31, H 6.43
Calcd. for CyH340,0: C 64.97, H 6.18
4) asadanol (LII)
k5o diisopropylidene-asadanol diacetate (XLIII) 500 mg % 3.5 % 4 % / — AMEHEIEEHK 10 cc i@
WL, 305 NEL TR LIc, KEMZ THRL, A ClliBifs s/ —AnbEHHLLT,
gk &, D asadanol (400 mg) #{87:, m.p.>300°C; (a)¥ +42° (c 0.88 ¥y v) ;Ra 0.40;
”ES;. 3350 cm™! (—OH), 1610, 1590, 1505cm=! (phenyl),
Found: C 65.71. H 6.63
Calcd. for C;gHpO4: C 65.88, H 6.40
5) 8,10-0O -isopropylidene-asadanol (LIII)
asadanol (100 mg) # BijACFE4EIZ 2, 2 -dimethoxy propane T acetonisation ¥k /s ofc, Z D, -2

—R=7 w7 T 7 4 — CRHOREBIC & bin 5 RISHO LSRRI E T, NIEFE 2 50 b D>
W, DEDXSIME LT, RIGKIIKTHERL, =—7 A Thl L, ERERELHRE, Bohik

ﬁg_/ﬂ;—‘)( & 7 — b ER LG sbRE 80mg #7187, m.p. 244~9°C, R; 0.60 (solvent -A), Z o
i & BT acetonisation %35 Z /¢ 5 & diisopropylidene-asadanol % &% 5, <_—-{—7m=<} S5 7
4+ — D Ry {iliiXAiEE 11, 12 -O -isopropylidene-asadanol @) Rf i & (1] & T R 5 DT, A ik 8,10-0O-
isopropylidene-asadanol &% b %,

Found: C 65.61, H 7,24

Caled. for CyHyeOg-H,O: C 65.33, H 6.98

6) epiasadanol (LIV)

_EF2 isopropylidene-epiasadanol tetraacetate (LI) 600mg % 3.5 % # & / — APEIEFEATE 10 cc iz
BREL, 304 mE, MKSMLIL, BExEE, KTHERL, FHHLERER 227 —ArbERER
LT, fE@EEbRE 450 mg %87, m.p.>300°C ; (@) —59° (c 1.5 C,H;OH) ; Ra 0.21,

Found ; C 65.74, H 6.51
Calcd. for C;gH,O4: C 65.88, H 6.46

V. asadaninEE&EDE L&

7 A O AL asadanin DEACEERO T =/ A UWESEEL, YV HSAHT ALK
HHHHC L 5T, 6 MEDREALKRINCEI S S 2 &% [ HIT WL TON, ABECRVTIE - h
b OYEDALEEZ I L THONRB,

V-1. epiasadanol D#7E

I ZETD~/z compound C o isopropylidene Fi#ffit < —-—2s r= 757 4 — TR\ T — 2
y PERTHFREDL, bl chidey v, SAKERT 7 e F AT 5 EfERMED acetate
CyH3yO(LI) %52 5, = acetate ® NMR =<7 o (Fig. 32) 0:014@@74:%;»302« F N
¥ 77 v & isopropylidene BT IR+ % 2 D x FAKDFELRDBI B, LizaioT, =D acetate
(% tetraacetate THL, ZHEFEMTMAIHT S L, JEEHRED compound C (CigHyOp, m.p.>
300°C) 23 bh 2, ThiX7 F AT X h hexaacetate (LV) CyHyyOyp %5 % 5, %7, compound
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2 5

-

T
10T

£832]% isopropylidene-epiasadanol tetraacetate DK ILEA 22 kL
Fig. 32. NMR spectrum of isopropylidene-epiasadanol tetraacetate.

C %7+t v, WilT acetonisation %35 = #g\y, DWT7 £ F (bt 5 & LD tetraacetate (LI) 2385

b, chbHDZ &b, compound C i3, acetonisation, 7t FAfk, MK & DKIEIC L - T,

ELUieC EMTER I i, ok, DX 512 LTHE1 compound C i3t EFET 54D & Ra fiff
IZH\WT—F L, isopropylidene &Mk THMEST 5 HENTEY Tl 2 xR LIS,

compound C (I HMRAHFT AT, IR 2A=2 b (Fig. 33) 121X 3360 cm~! (i i\~ K i DRI
PEDORB, LirL, WA =AY FREE LIV, £ 2/ — AMHEIES B TIRRE L\ as, <

PR | 1 1 1 1 1 1 1 ! ! ! 1 _
40 3% 30 % 22 19 17 15 13 15 05 95 85 75x%I100 €™

1

% 33 [X| epiasadanol DOFMNFEBIUL A2 b
Fig. 33. IR spectrum of epiasadanol.

NCKEMEZ D EROEET DB K007 VRETH
BEEehz Li asadanin DEMBIC—FKT B, LiL
FEHLING ¥¥i s L OF tetrazolium chloride SERIZ 33 2
BREMLI, UV 2227 + o (Fig. 34) i3 245~250mp
i~ shoulder % 301 mg (WK% 7~ L, asadanin C
Bid 5, COZ Epb asadanin & [@—HAGH LA
THREKEZELDRS,

compound C s X % isopropylidene ?,—:ﬁﬁ{/!g@«\'_ .2
—7m= 757 4 —D RyffiiL, asadanin © NaBH, &
TR L-TELRB2/O7 L 2—1D 5% epiasada-
nol (Ra 0.21) ¥ X Uz h @ isopropylidene F#&E{k (Ry
0.62 solvent-A) @ Ry flic—FK L, FA—HELHES
hic, % T asadanin 25 35t L= epiasadanol(LIV),
isopropylidene-epiasadanol tetraacetate (LI), epiasada-

nol hexaacetate (LV) o IR =<7 +n (Fig. 35),R

0y €
AO0F

35

8075 0
%34 X epiasadanol DEEAHBIKILA L7 bV

Fig. 34. UV spectrum of epiasadanol.
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A0 B % 26 2 9 T 15 13 N5 105 % 85 T5xmocm

(L1) Jerived from compound C

—
7

F W S 1 1 L L ) ) L 1 1 1

40 3 30 % 22 19 15 13 15 105 95 85 T5X100¢™
(LI) derived from asadanin
2335[%] isopropylidene-epiasadanol tetraacetatez(LI)JDF#AMFREBIR A<= 27 b
Fig. 35. IR spectra of isopropylidene-epiasadanol tetraacetate (LI).

i, TRICRE 7 & LEARE L7, compound C (ZWiHC epiasadanol & [F—#TH 5 o & &R
Lic, Lichi»T, 7HLLHHIIL asadanin & 3577 LT epiasadanol 23F#E+ 5, Lasl, ~=—-¢
—7m= ST 7 4 =X BEERIL, asadanol DFEERR I,

RE O

1) isopropylidene-epiasadanol tetraacetate (LI)

YYVHENNT ALY GEELT (IETDXLK) compound G & isopropylidene FENL 1g 2y
oV, HAKEIETT £FELL, Bbhic acetate ¥ 2 2/ — AN DLEREL LT, gk 1.2g 25
72, m.p. 210~3°C ; (a)F —82° (c 0.89 CHCly); uff]f; 1765, 1740, 1240, 1200cm=! (—OAc),
1620, 1510 cm~*(phenyl), A% asadanin 7.5 55 7= isopropylidene-epiasadanol tetraacetate (LI)
LEBMLCHAELERETRREY, IR A=2 b rd—% L1 (Fig. 35),

Found: C 65.04, H 6.29
Calcd. for C3H3,050: C 64.97, H 6.18

2) epiasadanol (LIV) »

EFZ isopropylidene-epiasadanol tetraacetate (LI) 500mg % 3.5% 4 % / — WPESERAYSYHE 10 cc &
30 AL T, MUKGME LIz, MAKDBRILKCEAL, £ UUBEIBEL, £ £/ —A0bEER
LT, epiasadanol D EhREES 300 mg #7874, m.p.>300°C ; (@)% —55° (c 0.81 C,H;OH);

H;OH
Zczm;x. 245~250 (shoul.), 301 my log e 4,03, 3.84 ; urlﬁf’i‘ 3360 cm~! (OH), 1615, 1590, 1510 cm-!

(phenyl) (Fig. 33), Z i3 asadanin 7555 L7 epiasadanol & IR 227 |3t T8 Ra {i& (0.21)
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CRVCT—BLic, #2/ - MBS TREA LRV, K& b EROEEXRL, ©7 VRETR
HEOA RS D, UV-lamp FTRHFROOEN 4K 5, FenLinG FH, tetrazolium chloride 2R,
quinonemonochlorimide ¥z xt L Tl cdh 5,
Found: C 66.16, H 6.48
Calcd. for C;gHz,O4: C 65.88, H 6. 46
3) epiasadanol hexaacetate (LV)
epiasadanol 100mg # ') 2 v, MAKEMTT €FA{bl, L& £ & 7 —Anb EHiL L, G
SHRMO hexaacetate 120mg % {7z, m.p. 167~9°C ; (a)F —120° (c 1.22 CHCl) ; vKBr 1760,
1740 cm™! (—OAc), 1615, 1505cm™! (phenyl),
Found: C 62.30, H 5.78
Calcd. for C3H3O0p: C 62.19, H 5,72
4) epiasadanol 7.5 isopropylidene-epiasadanol tetraacetate (LD
epiasadanol 100mg % 7 + I v 10cc, ifg 0.2 ccOIRMIIEM L TIHIE L, WY — £ TRk, 7
R VERE BIREL LT — 7 A Th I L= — 7 MBI KTE L, B4R THRE G ORBIRYE
R CAEEY OV SKBETT £ F AL, R £ 2 7 — A5 b ERR LT, EESHRE 70 mg
*{§1z, mp. 210~3°C, IR A=z } AL LiiE isopropylidene-epiasadanol tetraacetate Z— L,
IV—2, isoasadanol D%
isoasadanol s X ON% DRk LK, diisopropylidene-dimethylisoasadanol (LX) d=rAR7 }
v (Fig. 36) OEH (molecular ion peak mfe 454) (¥ isoasadanol D4 Fk At CwHpOs TH2 & &4

8
253
240
29
o54 %
225
14
? 454 (M)
4
o9 30;0 39
o7
4 400 455
Lo ] L
200 300 00 Ve

2 36 % diisopropylidene-dimethylisoasadanol D'EEA~<7 F L
Fig. 36. Mass spectrum of diisopropylidene-dimethylisoasadanol.

Y, isoasadanol I HKAH L, MEDKRFERTEHLD THVALA (mp. 336°C) b, Kk
THH, Chix=—7F L, Bif=FN, 28 —AIcECHIBET, 8KA% 7 —VZAIBETHD, HILE
“Ho 2 s —ABFHTREA LW, KEMz 5 L2675 (RE), ©7 VRETIL asadanin,
epiasadanol FEEOFRBEERL, 7 =/ —AH{L&%WTH 5, FEHLING Z5¥, tetrazolium chloride SR
5 L OB AR X 75\ >, quinonemonochlorimide (3§ LT b &l TH %, £D IR 27 + o (Fig.
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1 1 L N 1 N .
40 3% 30 % 2 19 17 15 13 U5 W5 95 85 75XI00 €™M
#37[X] isoasadanol DFRIFFREMIRA L2 b

Fig. 37. IR spectrum of isoasadanol.

37) 12ix 3350 cm™! ICIFEIAV KR OWIR MRS B, R— 2~ B8 <} 257 4 —0D Ry fiid asada-
nin F@HEAD 5> HTHRL/NE L, isoasadanol {3 asadanin L b {4 { DK A #> polyhydroxy {b4&
MEWEE D, 1085 IR AX7 b A A H =AY FRIFE LTV, SHIREY &Y, KRRECR
Bie7 2 F1fbEh, acetate HAEIKT B, £D7 £ FAREDERAEFE, hexaacetate CyyH;,0, 5(LVII)
=L, IR A7 b KEEORIULRD R, &0 acetate #IAZRTHE, bED iso-
asadanol 124, & %, Ltrb“lo T, isoasadanol DEERE T 6 Eiz 3~ CAEEEL & UCHAES 5, isoasadanol
(37 & b YIS L OBRELT acetonisation s 2755 &, 45D isopropylidene ZFitifk CosHgOs2H,0
(LVILL) % 5.% %, %07 €511t diacetate CogHy Oy (LIX) %A+ 5, Ff2, AFAMLC L 5T
dimethyl ether CpH3O6(LX) % 45% 5, = dimethyl ether % isoasadanol %7 4+ k vy, 451
Wik, REE» Y TREM 2 7 AL TL85hA, asadanin #FA—RIEC & - T4 F 1T 28, BRI
L LTk I % acetonisation 232 DIFAIC L AHH 5, dimethyl ether (LX) <2 2~22 ko (Fig. 36)
ITI% 396 &£ 3BT — 7 ARHHI B, HED isopropylidene F5:E ik DPIZILERIZ 3\ T CH,(15),

O =
I (88), CH3COOH (60) Dific X 54 4 v € — 7 255 TW 558D,  FiEE 376 &
CH; G- CH,

3D —27137 & A1 1 {5 X 02 fEHE L7 & DI #lis L, dimethyl ether {213 2 (o> isopropyli-
dene EOFENHERE END, Ffz, £0O MMR 2=y } A (Fig. 38) 1243 6.357 L 2D 7 = / — 1
B4 bkl 8.56, 8.68 7 i isopropylidene FEIC 13K+ 5 4 D 2 FAKD Y /' F ARTEDBH B,

Ll EDRERED B, isoasadanol 0 6 HOKMIEL, 7 =/ — AHKIEIE 2, 7 4 2 — L KEEH 4 (¢

635 856 868

,; T T T T T T T =

2 5 10T
#38]%] diisopropylidene-dimethylisoasadanol DGR ILEA RS + L
Fig. 38. NMR spectrum of diisopropylidene-dimethylisoasadanol.
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BB ENWBLIITTE ST,
diisopropylidene-dimethylisoasadanol % JIK 533 3 &, %5tk D dimethylisoasadanol Gy H,s04(LXI)

PELIRD, THLB~ Y VRS )RS L - THRETHBBE AR L, OSBRI dime-

thylasadanin (XXXIII) Ofgfbic & » TH BN B 2,2/ -dimethoxy -5, 5/ -dicarboxybiphenyl (XIV) o Ry

fili, IR 227 b iz—% L, F—WETH S ENMER IR, Licsi- T, isoasadanol (¥ asadanin

Rk 2,2/ dihydroxy -5,5’ -disubstituted-biphenyl D/ HeE*H T 5,

isoasadanol ® UV 2~z } 4 (Fig. 39) (T 242~ 253

my: | shoulder %, 301 mg ([CWIRIERA 3T,

Z Offitt asadanin, asadanol epiasadanol o UV '8 €
AR PAMZRL—FKL, TAh ) BRPCHG
5> 7 b, difference curve §, ¥ #- —F4 5, iso-
asadanol hexaacetate (LVII) ®» NMR x-~<7 p o
(Fig. 40) 2%, 28712 -0 acetate DfHFH -
DFr b v AMICHIET 5y 7 Faniliobh, 7+
FAKPND C-CH; D> 7+ Mgl bhicls,
ZhbDC Epb, isoasadanol 3, asadanin ¥k L OF

epiasadanol & [EE 7 MDD E§19 carbon bridge # 0 ) )
- 20 300 mu
# 39 (%] isoasadanol DERAEBILA =2 + A

= EHMEE & K1z, diisopropylidene-dimethylisoasa- Fig. 39. UV spectrum of isoasadanol.

5,5 (5> 2,2/ -dihydroxybiphenyl }3&T3H %

[40]
780 195

T T ‘5‘ T T T T T

07T

o=

%540 [ isoasadanol hexaacetate DRLREKIMEA <27 L

Fig. 40. NMR spectrum of isoasadanol hexaacetate.

danol (LX) o NMR z-tz s (Fig. 38) iZix 2 (HD -CHy-Ar. 2 F L v DY 7 F At 6.756~7.207
123 B A, X BIC quinonemonochlorimide KIS bIEHTH B & Lhb, 4 [HDKEEHL biphenyl D
a, o GEUNDMBICHETHEEx bR D, DEOKREEET 5 L, isoasadanol DRER L LTHE
o 3LV, LV, LVIY) piufige7e %,

dimethylisoasadanol (LXI) % i@ K3#KME Y — #g(b+5 &, M 2mol A L THMRIY 1 mol &4k
BIOB(IEBLR D, OB L3R5 BLVY), (LVIY) otk sh, LVI) Ap
isoasadanol DTM A FEEMERTH D & LuRT, ARDKEBEDMLEX asadanol, epiasadanol & [Fl—
<Hnp, IR 227 b, Rf fll, BEEI AL ELE{ELBOT, isoasadanol | Z h1 B @ diastereo-
isomer Tl T BT\, BIREM Y — #1C & HEMA (LXID) ¥ X O% OF B O RILETH)



—128 — IEFEARL RS 58 209 %5

oH o N
e cnon Hoor M con woci " gron
HOCH CH-OH gHz GHOH  HO: CH CH‘OH

CH:  CHz CH:  CHz Ch,  CHa
OO0 OO
OH  OH OH OH OH  OH
(wvi) (Lv1’) (Lvt”)

oty TREVYIFALHT LHHEL, AKX/ — A THET S EEMEBRENEORS, Zhut
Brabpy RIECIEMT, IR A7 FATid 3380 cm™! (2 kfigks, 1720cm™ 7 AF e FAAHE=AD
WAL HSFR @ b, hydroxy-aldehyde {L&¥THB, Fi, =D IR A7 pail dimethylasadanol
(LXIL) #FECBEL TE LA L FEMEREK (LXIV) © IR A<z +ic—8 T 5 (Fig. 41), LA L
T ORKELHST, WEIKFERARULELOND, ZhbOREA D, isoasadanol o H K & K ik
(LVI) TH 5 Z st

1 1 1 1 1 1 1 ' 1 A i -1

40 '3:4 1;0 % 22 19 91 5 13 N5 05 95 8  75X100 €M

(A)

4 s . 1 i .

40 36 30 % 2 19 17 5 B N5 W5 % 8 ZExioocn

(41X dimethylisoasadanol (D) & dimethylasadanol (A) D3E = v RKfshE
1E DHIHERAX AR 27 L
Fig. 41. IR spectra of NalO, oxidation products of dimethylisoasadanol
(D) and dimethylasadanol (A).

isoasadanol (% 2, 2-dimethoxy propane L /L&D p- b A=V ALk VTR % &, diisopropylidene-
isoasadanol (LVIII) % 4.2 30T, 8, 10 {3 X 0811, 12 (Z D KEEET cis-FRE Tl b sy,
diisopropylidene-dimethylisoasadanol (LX) & ketal ring @ 4 # L% 8.567 (6 H), 8.68 7 (6H)iz ~
7%y (Fig. 38), A& D~ 7 F A (% asadanin, asadanol, epiasadanol o isopropylidene &
oD 11, 12D ketal ring O ¥ 7+ L LIZEFAMBETHBZ &2 b, 11, 127D ketal ring O £ F
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AMECIRIBE R, $%E (8.687) DY 7 F ik 8, 10 (%D ketal ring D £ + A IFE Xh 5, diisopro-
pylidene-asadanol & (ko> 8, 10 (7> ketal ring (X endo-form TH %7, A FNLEDY 7 F MITFESE
iz it B = AT D X7, isoasadanol DBE8, 107 ketal ring D 4 FAENFEHCH B
NBCEid, eoform THAHZ EXHEEEE D, 11, 12 fLDOKEFEILAESIC acetonisation %} 5D T,
asadanin & [iJkE7g exo-form % & 5T % EHEE SR B, Lichio T, isoasadanol o fxHIELIEL(LXV)
o all cis-form ¢Ex b5,

OH OH OH
OH
O-GC
OH OH
OH
10CH
Cm nCHOH
Hqcn 2CHOH
il BGH e 60 ka0
HiX&@CCkate ‘fff?%fffﬁt, in 1§exgéc ’
Lvil) :
Hgdrolgsxs OH o
(Lvl)
Hgdrolgsls Acetonisation
N “CH
IP(CH?CH oy o co
p i hars
0-C CHO 0 CH CHO
D ¢ CHz
wacekake A{,ngﬁILOTL hylation
(Lix) © ©© ©
OMe OMe
(LVIH) (LX)
CHO on
{Ha o Monon
CHOH  CHO HOCH  GHOH o
(H;  CHz i, CHa COOH COOH
olieltMeNoriiNoNe
OMe OMe OMe OMe OMe OMe
(Lxir) (X1 (X1V)
§ 42 K
Fig. 42
EE O

1) isoasadanol (LVI)
I # 0 HHEHE T8 compound D o isopropylidene Fififk3g % 3.5% # %/ — A YHEMEH 10
co ICHSAEL, 1BERIMNEL, MUKGAE L1z, KTHERLIE, 2/ -AZERE, H R TFR L,
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ChEghs 5/ —ADBLERLT, WEAEROKS 2.18 287k, mp. 336°C; (a)f —48.5° (c
0.78 & = v); A%HOH 549 263 (shoul), 301 my log. ¢ 4.05~3.95; vS0T 3350 cm~1 (—OH),
1610, 1585, 1510 cm™! (phenyl); Ra 0.09, = hif=—7 /1, BFilf=FL, 22/ —ACHET, @K
AR =N, EVDV, hAAT I FCRETH D, EILE S 2 2 7 —ABRTEAERT, KMz b
CROAETDH, U7 VRETILHBOAYRT, FEHLING ¥ E L OF tetrazolium chloride RE&IC X L
TR AR S 7gL s, quinonemonochlorimide 2% L THEAMETH B,
Found: C 65.59, H 6.71
Calcd. for CjoHgO6: C 65.88, H 6.40
2) isoasadanol hexaacetate (LVII)
isoasadanol 0.5g # &V 2 v, MOKMMRIEKTT €Fr{bl, KITEALTHICH MY, 227 -4
BB LT, isoasadanol hexaacetate Dfifagik#ks, 0.558 #F/, m.p. 178~9>°C§ (a)% +0.62
(c 1.29 CHCL); »XBr

7.90 (6 H), 7.95 (6 H) (alcoholic —OAc), 7.80 (6 H) (phenolic —OAc), 6.57~7.24 (4 H) (—CH,

1760, 1735, 1380, 1230, 1200 cm~! (—OAc), 1610, 1500 cm™! (phenyl), <

—Ar.), 4.05~4.97 (4H) (C—8, C—10, C—11, C—12 methine), 2.68~3.01 (6 H) (aromatic protons),
Found: C 61.95, H 6.00, COCHj; 43.90
Calcd. for C3H3,05: C 62.19, H 5.72, COCHj; 43.15
A4 % : hexaacetate (LVII) 100mg % 3.5% 4 & /7 — LPESEMEARKICEEM L, 30 4 ns LTk
SRR LIC, KTHRUNIE LIcHii% 24 2 7 — b HSH L TR 2187, IR 2 <22 o,
Ra {ifit% isoasadanol | =—F L 1z,
3) diisopropylidene-isoasadanol (LVIII)
isoasadanol (500 mg) # 7 & b ¥ (20cc), i (0.5cc) HRICHEML, 2MMINEA LI, B, K
SV Y ATRRILI, PR L, BLBAxfs 5 /7 -0 bERER L TERAEHR GO diisopropyli-
dene-isoasadanol 420 mg % {§7:, m.p. 9~101°C; [a)% —26.5° (c 1.97 CHCl); vob" 3280 cm™
(—OH), 1590, 1510 cm™! (phenyl),
Found: C 64.66, H 7.59, H,O 7.91
Calcd. for CysHj3O4:2H,0: C 64.92, H 7.41, H,O 7.79
4) diisopropylidene-isoasadanol diacetate (LIX)
diisopropylidene-isoasadanol (LVIII) # &Y < v, MKEENECTT7 £FA4{bL, BHhi- acetate & £ X
7 —=AobHEA LT, disopropylidene-isoasadanol diacetate Dt ENIR A B, m.p. 192~4°C;
KBr 1760, 1380, 1210 em~! (—OAc), 1610, 1500cm~! (phenyl).

max.

[afz —40.3° (c 1.64 CHCly); v
Found: C 68.52, H 6.89
Calcd. for CyH,,O4: C 68.22, H 6,71

5) diisopropy]idene-dimcthylisoasadaﬁol (LX)
diisopropylidene-isoasadanol (LVIII) 5g %< 4 FAfflE 7.5g, RiiEH Y 60g &L bic7 & b v T

SOMFMEIINAA Lo, SUCHATFEL, BMEL CTBAEREY £ 4/ —AhbLERHELT, diisopropylidene-

dimethylisoasadanol D& $HIRG, 5.38 %87, m.p. 182~4°C; (@)% —40°(c 1.55 CHCly); v ﬁgr

X,
2860 cm™ (~OCH;), 1610, 1590, 1510 cm~! (phenyl), r 8.68 (6H), 8.56 (6H) (isopropylidene-
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methyl), 7. 88~8.01 (2H) (C—9 methylene), 6.35 (6 H) (phenolic methoxyl), 5. 62~5.80 (4 H) (C—8,
C—-10, C—11, C—12 methine), 2.84~3.36 (6 H) (aromatic protons),

Found: C 71.46, H 7.81, OCH; 13.22

Calced. for CyyH3,0O4: C 71.34, H 7.54, OCH; 13.65

7¢ %3, diisopropylidene-dimethylisoasadanol (¥ isoasadanol # REIOHET, HfE 4 F bk Il
TLbHh, IR A7 pABIOMEC L), B (LX) LR—-WETHS - L LfEEl L1,

6) dimethylisoasadanol (LXI)

diisopropylidene-dimethylisoasadanol (LX) 5g # 3.5 %+ # 7 — A {EFEERK 50 cc (CIBM L, 18
BImE, MAKDMELic, KTHERL, EUIkBE A2/ —AnbEMHLT 3.4 OEOAEFHRE D
dimethylisoasadanol %87, m.p. 131~3°C; [a)§ —52° (c L.67 €1 %) viobl 3400, 3280cm™!
(—OH), 2840 cm=! (—OCH,), 1610, 1590, 1510 cm=! (phenyl),

Found: C 67.68, H 6.98, OCH; 16.31
Calcd. for CyHyO4: C 67.36, H 7.00, OCH; 16.58

7) dimethylisoasadanol (LXI) 0@~ v vig» V2 X 51t

dimethylisoasadanol 0.2 g % 5 %%t Y — #50 cc ICRRIEL, ild, LD 4ZB~ v 7V HH
VKB D LIz te, B Licles Tmb, LI IRKB LI, 24/ — L&z GEFIOK
EroML, FRLIC, WBIBUKTHEERL, PR LJUERRYED, HERTHIESL L, £ Uliky
227 = A bR LT 80mg Of5fEE (mp.>300°C), ZOfifkit dimethylasadanin %58~
VA RS Y CEMLS LT 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) s RE—#BECcHsrZ &
%, IR ARZ MUK IVR— -2 =< 2757 4 —0 Ry{ffi 0.32 (solvent-F) mbiER L1,

8) dimethylisoasadanol (LXI) o@= v EEE Y — £ X 5L

(a) dimethylisoasadanol 30mg ## 4 &%/ —/ Scc CHML, “hiz 0.2M D= vEEEY — &
2cc wMAT, ARFTC 3 WRIE Lz, Zhu dimethylasadanin OFHEOB A & FHECLE L1,
0.1N= — FEEIE CIRE L, ZASROENLHERELIE LA (2.3 mol),

(b) dimethylisoasadanol 410mg % 0.2M D= Y EEE Y — & 15cc TR L, B
FOREL=F VY7 Y a—ATHMEL, 0.INTHEY — £ THE LT, 0.8 mol DFFDOARATDIC,
ek, =FVvV ) 23— A% MZ BMORIGKIL~ 7 %> v &, BEETHEICHE, chromotropic acid # )
2B EROCEOL, FHOERNHR I,

(c¢) dimethylisoasadanol 400mg % 0.2M 3@ v EMEY — 4 15cc TLIEMBHCEEEL oo L
#7 e ek AT L, R TR R, chik > ) nyranFa (78 e Rr 20600
wBLICH, 442/ —ADBELNLT, SOOMMMEHR (LX) {7, Ziuk Braoy FECKL
CECHB, (a)F —3° (c 1.28 CHCL); 10HLO KBr 3380 cm-1(~OH),

. 285 my loge 3.67, v max.
1720 cm™! (—CHO),

9) dimethylasadanol (LXIII) 0= v #Efg v — £ X 5L

diisopropylidene-dimethylasadanol (XLIV) 500mg % 3.5 % A& — NPEYEEETETR 20 cc ISIEMEL,
30 SR ANE L CONK 3R L, KA Nz THRIE Licfsihk £ 2 /7 — 2B TBAGE L C, dimethylasadanol®

OSHRR 350mg £, m.p. 200~5°C; vheor 3400cm=t (~OH), 2840 em™ (-OCH,), 1610,
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1590, 1510°cm~? (pheriyl),
Found: C 67.48, H 6.83
Caled. for CpHyOs: C 67.36, H 7.00
7% LT dimethylasadanol % dimethylisoasadanol 0@ = v Elig v — Wt & A—4& TR (L &
fRL, WEOKBEHRE (LXIV) #E81, (@)% +2.7 (¢ 1.33 CHCl), IR A2z } i3 dimethyl-
isoasadanol D3REAERY (LXII) oFhic—%% Li- (Fig. 41),
10) 2, 2-dimethoxy propane {Z X % isoasadanol ¢> acetonisation
isoasadanol 100 mg, 2, 2-dimethoxy propane 1cc, p- b L=V AN+ v 5mg DREEY 1 KERICHK
B Lz, KTHERL, =—7 Tl L, MLEIKEE, BZHE, Birhyv TREAOBIERY LB
e ATV Sy, EKEBTTEFALL, Bbhhic acetate 4 X/ —ADLEZRLT 80mg
OGS (m.p. 192~4°C) #1E/-, RAlk I IR 27 + L L D ETEED  diisopropylidene-iso-
asadanol diacetate (LIX) & AESIIA—WETH S - LR L1,
V—3. deoxoasadanin D
I # i ~Xfz compound B o isopropylidene FEfA% K45+ 5 & deoxoasadanin (LXVI) o
S EOR 5, JHILEEOSRGT, bIrCHEEHF L, 279~283°C TRESHT 5, T ORI
e~FF Y, RVEY, 7 r ek UALRET, AKX/ —L, BOKICTIETHD, BILE kA z, -1
BFRTREOET, Chiekidnz s EROXETE, o7 VRETHRERERD, 72/ —AEvTRT,
TEEIFORERIT CioHyO5 O FRIC—F L, epiasadanol, isoasadanol I} h BEEE T2t 1 HA 7eln,
IR 2~z b (Fig. 43) ik 3260 cm™ (RRAFEFE L, KEEEEAH T 523, #48 = AR A,

1 3 i S 1 1
115 105 9 85 75x100 ¢

N Pt L L A L
[EE]

40 34 30 2% 2 19 7

554319 deoxoasadanin DAIMERI A2 | 1
Fig. 43. IR spectrum of deoxoasadanin.
FEHLING #§¥¥s X O tetrazoliumchloride BT LT, BLMEARI e\, 7EFATDE g
FIED acetate LN D, 7L FAEDOERLERIL pentaacetate CooHyyOyg (LXVII) #5635, *
D IR 27 b ML KBEEEDORIUTE D RS, L7plo T, deoxoasadanin DEEFERF 5 @iL+~XT
KEEEE UTHEET D, 7Y, BREFT acetonisation %3sZ7c 5 &, monoisopropylidene % & fk
CoaHyO5 (LXVIIL) 285Hh 5, ZHudsiiss ¢ 7z compound B o isopropylidene :blifk & [f—
THD, ThEkAFrbdsrE, o7 VRECRHED isopropylidene-dimethyldeoxoasadanin G, H,,O;
ILXIX) p'8bh %, 0 IR 227 p A (Fig. 44) i1 3430 cm-! CKBEORINEZRL, %7 NMR
A7 b (Fig. 45) it 6.207 & 6.227 L 2 DT ~ — A PETAEL 8.627 & 8.72 72



7 4 LR OB BT A% (R

— 133 —

1 1 i A

i

TR | TS R Y

HFA
Fig. 44.

620

1 1 1 1 1 _
13 15 105 95 85 75x100 €M

isopropylidene-dimethyldeoxoasadanin DA EHBIR A= 2 +

IR spectrum of isopropylidene-dimethyldeoxoasadanin.

862 870

o
<

BN
Fig. 45,

m
1 T L) 1]
10

T

isopropylidene-dimethyldeoxoasadanin DA FERIL A =2 + L
NMR spectrum of isopropylidene-dimethyldeoxoasadanin.

isopropylidene BAZH3ET % 2D A FAED Y S+ A B bh b, Licpi- T, deoxoasadanin (I 2

BD7 =/ —AHKEEEE 3D T v a — APk HL,

PRI B B = EMdifERR St

#%#ED 2 ffix acetonisation # T\

deoxoasadanin @ UV 27 | (Fig. 46) 1%243~254 my = shoulder & 300 me (R AW A=

L, asadanin, epiasadanol, isoasadanol DWRILIZ X1 TR < ELL TW+ 5%, isopropylidene-dimethyl-

deoxoasadanin (LXIX) #:8~ v # v+ vV CTEML
SETHE,
nyl (XIV) 238 h %, L7ichi- T deoxoasadanin,
{% asadanin [@§ED biphenyl FRA4HT 5, iso-
propylidene-dimethyldeoxoasadanin & NMR & <

2, 2/-dimethoxy-5, 5/-dicarboxybiphe-

7 b (Fig. 45) 12t ketal ring A4 o> C—CH 3k
ikt 5y S kil b i, difference curve
} asadanin {ZZF—FK T 5 - LH b, asadanin ks
I UMb o FEEIAFIRIZ, deoxoasadanin (L 7 fED R
#FEFIZ X % bridged-biphenyl }§E2 o4 D&
HEZh?,

deoxoasadanin (¥ quinonemonochlorimide T&

r3, NMR 27 | 23 biphenyl ® a, o/ i}

log €
0 1
354
30 250 ﬁ)‘l)'ﬁ:,u
# 46X deoxoasadanin D A} IRIL A ~2
7 bv

Fig. 46. UV spectrum of deoxoasadanin.
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DAF UV 2ICHET B> 7 F A28 6.79~7.30 T iBD BN B DT, asadanin [EE @, o (iICKEEEE
ALV EHEE SRS, Licdi- T, deoxoasadanin OHEERERIL (LXVI) O X5IZREh S,

'%'/ e ’(~0H)3

-C- -C-
CHe  CHa (LXV1)
OH OH

deoxoasadanin |3 asadanin, isoasadanol 1= [E~XTE&GEADIE <, EARE Db is A ET 51
Wiehigh o1,
EROM
1) deoxoasadanin (LXVI)
SHEEEA D L = AT 1 compound B o isopropylidene {4k 500mg % 3.5 % » £/ — A{IEEE
BT 0 5MELT, MKFE LIz, A X/ —AK%KRE, KM THHLEEREF A2/ —1hb

H
FEfEE LT, deoxoasadanin OMEESHKS 300 mg » 787, m.p. 279~283°C (dec.); lczggg 243 ~
254 (shoul), 300 my: loge 4.03, 3.96; voo' 3260cm (—OH), 2920cm™ (—CHy—), 1590,

1510 cm™! (phenyl); Ra 0. 42,

KFERIL oYY, NVEY, 7 e ek ACRNE, =—F ACEEE, 4 %7 —ABKICTTETH
B, WALE gk # 2 7 — VIR CREBET, K&z s L ROXET S, 7 VRAETHER, UV-light
TREDBN L FKT 5, FEHLING 5§, tetrazolium chloride i, quinonemonochlorimide (=% L Tu»
FThbRE,

Found: C 69.02, H 6.96
Calcd. for CjyHp,05: C 69.07, H 6,71

2) deoxoasadanin pentaacetate (LXVII)

deoxoasadanin 50 mg % v’ ) v, MKEETT7 tFAIbl, REGBIIEIRD acetate 70 mg #{87-,
Fix OEFECHERLARRIPRI Ligh ole, YYD An T 5 (XYL EHD THRL, fisz/
— h bR UCR R A e, VDL 1750,1735, 1220, 1200em™t (—OAC),

Found; C 54,75, H 7.69, COCH; 49.8
Calced. for CpHj,04: C 54, 30, H 7.62, COCH; 51.2

3) isopropylidene-deoxoasadanin (LXVIII)

deoxoasadanin 100mg # 7 & v 10cc, g 0.2cc DRKETHRD L 5 1B L, 90mg o iso-
propylidene-deoxoasadanin %87, 4 &/ —AmbEER LT, EGOSEREEZEL, m.p. 217~9°C;
VBB 3300, 3200 cmt (—OH), 1615, 1590, 1505 cm 1 (phenyl),

Found: C 71.01, H 7.04
Calcd. for CpHecO5: G 71,33, H 7.08
4) isopropylidene-dimethyldeoxoasadanin (LXIX)
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isopropylidene-deoxoasadanin (LXVIII) 450mg # 7 + F v 30cc ZHBMEL, < »FLBREE 450 mg,
REEH Y 4.58 whnx TIOREMMAM LI, HEIFBRME L TELEREYH 2 2/ —A2bBEMEALT,
isopropylidene-demethyldeoxoasadanin o4 i $11k, 300 mg # {87, m.p. 144~6°C; vrr 3430 cm™
(—OH), 1615, 1590, 1510 cm~! (phenyl),
Found: C 71.68, H 7.87
Calcd. for CpHyOy: C 71.97, H 8.05
5) isopropylidene-dimethyldeoxoasadanin (LXIX) D@~ v # vEH v ik
isopropylidene-dimethyldeoxoasadanin 100 mg % 5 %%V — & 50cc [ZfRFEL, 3 %BZVH Vi
7Y W CHITCRABRCBRLSMR L, SREREE 40mg %187, Z Do Ry {# (0.31 solvent-F) kv
IR A7 b L 2,2/-dimethoxy-5, 5/-dicarboxybiphenyl {Z—% L, RI—®WE CTH 5 = & ¥ TR L1,
[V—4. trideoxyasadanin-8-ene, dideoxyasadanin-8-ene 35t 7' monodeoxyasadanin QD&
compound E; F, G OFHEHZ OV TUE T BTOXRED, ThHOBERIZLDTHETH 10, TIhT
NDOTLEHEGHERD B, compound E (I CgH,;4O,, compound F % C;gH;303, compound G (¥ C;gH,O;
DHEFREFEOZ LRI, chbRuTFhi o7 VRETHRER, BIFE M- 2/ — L BRTIR
BELEVA, ThCKEng s &RE LD, asadanin LFEOHERERT, i, hbodEx
AFNMEL, DWTBTY VRS ) TRHRIELL, BON MR-~/ r= 2777 4 —THHT
5&, WTFhoBEIT L 2,2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) o 4 g2 TR Itz (Table
8), LA T, ZHh it asadanin [@4ED biphenyl &% HF3 52 Li1IMHATHDH, compound E
% 28, compound F 31 #, compound G i3 HDMERTF ¥ ThZhOfHRMFF-T B2 L
PHEES D,
compound F 0 1 HOMEREFIX IR A=z pa (Fig. 47) O h A E = VEBICBIRMAED RS 2

[ 1 [ [ '} [l 1 [ ] 1 -1
40 3% 30 2% 22 19 17 15 13 N5 W05 9% 85 75x100¢™
47X trideoxyasadanin-8-ene DFRAFEWIAXA 2 b v

Fig. 47. IR spectrum of trideoxyasadanin-8-ene.

Enb, TATFE FL LRy Vv ELTHEETHIENEXDNR S, L LT, tetrazolium chloride 3}
BIC LT THE &b, & P VEOTFENEEIR S, O AR =V F (1675em™) 1T
asadanin @4 b ¥ (1705 cm™) QYR L  EHE N (LS 5 DT, biphenyl % & foix “HAE AT I
Lizh AE =gk #Ex bhtz, biphenyl #ic bt LA, UV A7 bl asadanin ORI H
EBREECY 7 b +52 EnEX R BAY, compound F @ UV 2~7 b (Fig. 48) i1 230~240mmc
biphenyl @ conjugation band %, 297 mg (27 - / —A® B-band OWIREIRT, Z DYWL asadanin
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log € Y
45 4 Y

40 4 Y o
) Ve (Lxxin)
‘\\ i \
/
351
\
\
'
30 PR T - L

# 48 [ trideoxyasadanin-8-ene (LXX), dideoxyasadanin-8-ene (LXXI)
¥ £ 0 monodeoxyasadanin (LXXII) OEAFEILIN AR 7 b

Fig. 48. UV spectra of trideoxyasadanin-8-ene (LXX), dideoxyasadanin-g-ene (LXXI)
and monodeoxyasadanin (LXXII),
DYWL D LEHERICY 7 b L, FOE, 216mp LTS EDOI D, HULEDOZ &b, compound
F i biphenyl 10468 Uc\s a, B-TREFIS b v A UBEERACH S L HEE S h, 216me OURIUE = O
B a, BRIy b v o Keband iCfiF 5 b0 LEES i, ek, IR A=7 bACBEDLISD
1610 cm™  DIRWIRIRDFEETEL - OHEE R 3% Lic, LLEDERA S, compound F OW[HEcHEER &
LT, o¥03f (LXX, LXX/, LXX/) 3%z bh 5,

cH e CHz °~‘g/CH°gH c'H"CH\c‘Hz
CH  CH CHy  CHe 0  CH
(..Hz CH2 CHz CHz CH2 CHz
OH OH OH OH OH  OH
(LXX) (Lxx") (Lxx")

ZO3FEOMHED S B, (LXX) 2% compound F ORY7KTHD Z ENDOEFDERERI LR X
hic, compound F (¥ Pd-C % filfft & U CTHMETLT 5L, BHCAKFEEZRIRLT, EXH (m.p. 220~
2°C) BB N B, ZORTHD UV AX7 L i\ T, 216 mp DRIULIES% L, % LT conjugation
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band (250 mg) & 7 .. / — - B-band (302 mp) (% asadanin DFNE LIHFRMBICEDHRD, IR
A7 PMTHE VT 1610cm™ OWIUT% L, 1675 cm™ 128 »Foh A4 = ABRIUE 1690 cm! =
Y7 ML, WBAI a, BTy v OTERBENBIL IR L ETRT, DI, ZOBRTHIEL asa-
danin ¢ CLEMMENSEN RTCIC X » T 55 trideoxyasadanin (XXI) @ Ry fls X8 IR A7 p
(Fig. 49) w—F L, A—¥WETHD Z L1 HR S hiz, Licai-> T, compound F OffsiL trideoxy-
asadanin-8-ene (LXX) t LThbbIhs,

(F)

| — i S 1 1 L /] 1
4 3 30 2 2 19 17 5 13 U5 105 9% 8 75X100¢M

(A)

1 1 3 i A I 1 1 -
4 3% 3 2% 22 19 17 15 18 N5 W05 95 85 75X 100 <™

1

% 49X trideoxyasadanin (A) & trideoxyasadanin-8-ene (F) ffilia
T DFIHRBIR AR 7

Fig. 49. IR spectra of trideoxyasadanin (A) and catalytic reduction
product of trideoxyasadanin-8-ene (F).

216 mp OWINL WooDWARDS®  DHEEK A HRD LR BIHIZ—FET, Lo bWIGREL biphenyl
OEBRICMBE SR LDEEXBE, WHUSB LS /fE (50000 TH5, a, f-ARfEMT b v
DWAGREL s-trans & s-cis DIJPHICRIcH S ENHORTE Y, HiFD K-band (3 12000~20000 (6
BI) %, HBHFL 4700~7200 (6 BE) DfE% 57, trideoxyasadanin-8-ene DF & @, B-REIFY b
ik scis-form F & D, T DORBDTIRPGREN P SV EE 2 B, FFEEL s-trans-form % & B
ZEERFET, BIMBAERRICH Db D &Y, scdsform i Uh O fodic A—FH bz b iR
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DINENWZ ERFERL TS LI 5CELBR D,
compound E (3B 2 HOMERT 2o T B ERANCONI, O HEERET 1L
UV 27 } o (Fig. 48) X0 IR 227 b (Fig. 50) @ 1600 ~ 1700 cm™! Ok A% trideoxy-

: -1

1 L L i A | S 1 1 '} i S
40 34 30 2 22 19 17 15 13 5 15 9 85 75X100 M
28 50 dideoxyasadanin-8-ene DFRAFEBIXA =27 b

Fig. 50. IR spectrum of dideoxyasadanin-8-ene.

asadanin-8-ene [ X b TR FMT B Z &b, FA—BRDOIFRIIC biphenyl Bac k& L\ a, §-
Ry b v & LTHET B EfEES e, B 1 BOMRREFIL, compound E (% 2,3, 5-triphenyl-
tetrazolium chloride 1= X » THiE%ERT DT, KL LTEEL, o, B-FEFMY FvD a 1ot o
PB4 5 L HEEI N D, KBEISZEEALECH D=/ —ABTE, UV A7 |} AL trideoxyasa-
danin-8-ene X h b RFBICBRART I ENEL BB, Lnl, ZORIUL 216 mpe TIHIEFRMEIC
BIAE RT, BT, ELFETgOEAIL 2,2-dihydroxybiphenyl HxEIC b &S EEDZERL, =
/= MEET L AREOTRD ORI, ThHDI En bR «, BAREMYT v o
f#E L, quinonemonochlorimide iz X 3 2@\ TH 5 DT, biphenyl D a Ui Lig\ > & HEE
Ehz, UEDHERLD, 2&E02fofiE LXXI, LXXI/) A% compound E Ow[figlX & L THEE
Ehs, thboXD 5% (LXXI) A% compound E DMk TH B &5, DEDHRFERMD
MR I T,

1 ]
H O CHa  CHOH
Hy  CH CHe  CHa
OH  OH OH OH
(LXX1) (Lxx1')

compound E |3 Pd-C % filff & L CTHARRIE T2 & 1mol D KFEHWIRL T, dihydro (L& #CeHs0,
(LXXII) %#5% %, chidligIhizXoic, 215me QWIS L, conjugation band (3 243~
253 mpiz, 7 ./ —® B-band (X 301mpuic v 7 b5, ¥, IR A2 FAZEWTY 1610 cm™?
DEIUIHR LT, HAR=nv KX 1690cm™ &> 7 b5, Z OBITHERENhT, KL 16
TRILT 2 EFRETRBED 2 F v vic@TEah S, CORTWL, R il k0 IR 2=7 b ro
HBIT & b, trideoxyasadanin (XXI) LRE—YWHTHB - LA MEREN, L1cht->T, compound E
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1 | S 'y I —

1 s I 4 1 1 I I . |
40 3 30 2% 22 19 17 15 13 15 105 95 85 75%100¢™
#51[X] monodeoxyasadanin DFHIFEWILA =27 +

Fig. 51. IR spectrum of monodeoxyasadanin.
i dideoxyasadanin-8-ene (LXXI) & LTHbbHEN B,
compound G DHIGEIHMTIL 3 ORI FHNFEST 5 L &ANCDONI, IR A7 + (Fig. 51)
124 1695 cm™ 12 H A = AFEDOWILAERS H R, 2, 3, 5-triphenyltetrazolium chloride THREAE 1,

Asadani 2
S@AGAN
(1) t %H’C\(;.Hl
(;_H (;.Hz
Clemmensen, CH:  (Ha
reducTion
0 OH
g. (LXX)
O G
CH CHz ©
CH, CHa 9
C © ~CHoH
OH OH O
(XX1) (H CHZI)Me'thglaIion, COOH  COOH
DKMn0s Oxidﬂion.
OH OH OMe OMe
ALxx1) (XIV)
N s&’ 3
¢ 8
0
o
CRL ~>CHOH T
OH OH (.:Hl (:,H-OH
Zn-HCL
OH OH
(Lxxn)
AchonisaIionl

TIsopropylidene-monodeoxyasadanin
Propy (LXXIV) 4

52K Fig. 52
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FEHLING B A RmICT 5 DT, asadanin @D a-o b — Al & D LHEE S b, acetonisation (=
X - T isopropylidene FF#{k CpHy,O5 (LXXIV) %52 DT a-4 b — B L COKEEE 1 E2
LT B, ChHDORERLLHMEOMANE L LTOED 3 a, b, ¢ EXLDLNI D,
O OH OH O OH OH OH O OH
—("J—C|1H-——C|‘.H— —g—(IJH——CHZ——(l]H— —(IJH—%—CH—
(a) (b) (¢)

compound G % EiferhCifE s MM TRIES 5 &, trideoxyasadanin DAERMNR— 21— m~ } 75
7 4 —THDHBLND, LichioT, compound G |} asadanin [FfE 7 EDRFC L 2 bridged biphenyl
W& a#Et, o b L biphenyl @ 6 (LIZfEfES %, compound G |fquinonemonochlorimide ZX%f L T
BETHBEOT, a i KBRIFELLVWEELBA, (b) OMFHEIEESH, (2) & (c) 28
%5, asadanin 3 X CREARDOKBEONEYEET 5L, (a) DG XFH> monodeoxyasadanin
(LXXII) % compound G DZM7cHiERD & 5cBbh s,

9

¢
CHY ‘gH-OH
]

CH2 ?H'OH

éHz CHa
OH OH
(Lxxn)

monodeoxyasadanin {3 asadanin EEDERYE L, 7 4+ AHOERORERYWEDO—2LEL bR D,
EWREET 5 EBWEOEREECIIE . OBEL D 52}, asadanin FRACDH - TUL a-¥ b — A5
EROBERFELEZ BN D, T7bb, asadanin OFEBOFEMAD S H a-7 F— AHEXEL LD
EEHRER LAV, 78, REC KRS D3k oK HR A R L, polyhydroxy fLAMA HIk A
BT 5 — A —FT 5, '

EBROLH

1) trideoxyasadanin-8-ene (LXX)

DHEEEBRTO/: compound F (Y45 fraction HEMEL, 4 Uickifig ey v, 72+ Vi
h B FREE LT trideoxyasadanin-8-ene D T $Hik Gy &8 7=, m.p. 230~5°C; XCZgggHzle. 230~240

(shoul.), 297 mp loge 4.58, 4.35~4.32, 3.89: ”1:1]:; 3270 cm™! (—OH), 1675, 1610cm! (—CH
o

=cn_€:_) 1505 cm™! (phenyl); Ry 0.85 (solvent-A), LB HPokBIK CRE, o7 VY RETHER
*7RT, FEHLING J5¥, tetrazolium chloride #B&%s X 1% quinonemonochlorimide ZRBAI % L CRatk,

8.5 % &7 — VHHIERBIE & 1 BRIMEL, RIEEER— =2 =} 5 7 4 —TH~N, Ry {HILE
WEIC—F L, SEEEBRO I\ acetonisation % 3sZ /g oo Bkl2 HB IR TH DA, isopropylidene
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FEA T,
Found: C 77.80, H 6.42
Calcd. for CiH,;O5: C 77.53, H 6. 16
2) dideoxyasadanin-8-ene (LXXI)
compound E {2 #1344 % fraction /b4 Ulchlfhd 4 % 7 — A h B &L LT, dideoxyasadanin-8-ene
DR SRR L 87, mp. 255~260°C; APEOH 915 230 240 (shoul.), 207 mps log e 4.55, 4,23~

KBr e Q
4.15, 3.77; Y hax. 3430, 3160 cm~!(—OH), 1675, 1610 Cm_l(——CH=CH—2§—) 1505 cm™1! (phenyl);

R 0.58 (solvent-A), AMIMEILE “PoRIBW THRE, o7 VRETHREEYET S, Feuune Bi%
BILL, 2,35 triphenyltetrazolium chloride Ttk 245, VB¥ 3.5% 4 8/ — AEEBEGE 1
RN L, RIGEE_— =2~ } 75 7 4 — CH~<1, Ry EZEWEC—FK L, trideoxyasadanin-
8-ene [A]kE, isopropylidene FHE(ATiL7c\ >,
Found: C 73.35, H 6.17
Calcd. for C,gH;40,: C 73.53, H 5. 85
3) monodeoxyasadanin (LXXII)
THERBD & Z A T8 compound G o isopropylidene Eiifk 70mg %, 3.5 % 4 %/ — ALK
BT L RERIIA LTRSS LI, RTHRRL, H LIckSRa® 4 2/ —AnbEfR LT, #%%
B9 5 &EA 8RO monodeoxyasadanin 50 mg #8f-, m.p. 216~9°C; 2C2H0H 253, 301mg loge

max.
4.11, 402 VKB 5400, 3260 cmt (—OH), 1700 cm1 (3C=0), 1590, 1505 cm-1(phenyl); R, 0.55

max
(solvent A), AFIEALE “FKBEHK TREEY, o7 VRECRBGAYET %, Feuune BRAETL,
2,3, 5-triphenyltetrazolium chloride TH#ifat 8245,
Found: C 69.18, H 6.40
Caled. for CygHpO5:  C 69.50, H 6. 14
4) trideoxyasadanin-8-ene, dideoxyasadanin-8-ene #s X ¥ monodeoxyasadanin @ £ F A{LHDE~
YHVEEH VI X BEEL
trideoxyasadanin-8-ene, dideoxyasadanin-8-ene, monodeoxyasadanin D}sD3sD 20mg % 7 + b v
20cc ITEEML, 2 A FVEE 20 mg, JiEEA Y 200 mg A hnz T 30 BERIMNEA Lic, &%, B, M
LCiB7ktin 5 %oty — 4 20cc ICHREL, 3.5 %B= v VB » VXFERTFCHE T LT, MLl
oo SBEORELE FMt, Fl, KEL, Pl JOEREY &b, B L, WRRREmEe L, R
=FATH Lic, BEARER, -2 -2r< 177 74 —CHOMERBYRN, WThi 2,2-
dimethoxy-5, 5/-dicarboxybiphenyl (XIV) 44 28 Ltz (Table 8),

H8E BYVHVEEHI VDI v~ bS5 T 4 —
Table 8. Chromatographic data of KMnO, oxidation products

Compound R (solvent-C) R; (solvent-F)
2, 2/-Dimethoxy-5, 5/-dicarboxybiphenyl 0. 07 0.31
Acid from trideoxyasadanin-8-ene methyl ether 0.07 0.32
Acid from dideoxyasadanin-8-ene methyl ether 0.08 0.29

Acid from monodeoxyasadanin methyl ether 0.08 0.31
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5) trideoxyasadanin-8-ene (LXX) iR T

trideoxyasadanin-8-ene 10mg # £ % / — 0 5cc (M L, Pd-C 5mg #filfit & U 2 BeRdlHe bR o %
BIltot, FBL, B LTE UIiig 4 & /7 —AnbLISER L, mp. 220~2°C OEERRS TS
fo. Ry {fi 0.62 (solvent-I) 35318 IR A-<7 p il asadanin ¢ CLEMMENSEN JETTIZ L » THEHRS
trideoxyasadanin (XXI) i©.—% L7,

6) dideoxyasadanin-8-ene (LXXI) il Tc

dideoxyasadanin-8-ene 50 mg # = # / — /L 10cc iZ7fig L, Pd-C 10mg % filiiE s L CTHEMET Y B
Zleotc, 3045 TKFE 4.4cc (1.15mol) FRINL, LABKREOWAULRD Liish - i, FEERMEL,
Wi Licks@a =4/ — A0 LEREH LT, 30mg D@k, dideoxyasadanin (LXXIID) #1§

KBr 3960 cmt

te. mp. 191~6°C; 29O 543563 (shoul.), 301mpu loge 3.98~3.97, 3.84; v

(—OH), 1690 cm™! (;C=0), 1610, 1590, 1500 cm™! (phenyl),
Found: C 73.38, H 6.47
Calcd. for CjyHyO4: C 73.06, H 6.45
7) dideoxyasadanin (LXXIII) o#ifis & lighc X % 50
dideoxyasadanin 20 mg % EEJE 0.5 cc I L, MigHK 0.58 LIHME 0.25cc &Mz Tl 7, 30
5z EITHEER 0.25cc FoBML, 4BMETER ook, Wik, RIGKE=—7 VTRl L, it
WEKBERR, B L CREAOEIERY LS, chaey ) 25 AnF 4 (2.5x10em) KFIFL, v
v Bz F (8:2) DRECTHMYBItolc, R—R—2mr=< /77 4 —TH~nbELE
184y fraction (Ry 0.62 solvent-I) %45 L, BHELBRELEMEEL, ThixXvEvnbESML
THEAHIREG 10mg %87, mp. 218~221°C X0 IR A<z b AL trideoxyasadanin (XXI) ic—
FH L,
8) isopropylidene-monodeoxyasadanin (LXXIV)
monodeoxyasadanin 40mg % 7 4 b v 5cc, {fifif 0.1cc DEH T acetonisation & s 7o\, Ebi
Toflidas n-~F4 v, B+ AVRBEHSDERES LT, 30mg OfE(aghikg d isopropylidene-monode-
oxyasadanin # {7z, m.p. 123~5°C; vieoh 3380cm™! (~OH), 1700 em~t (;C=0), 1615, 1590, 1505
cm™ (phenyl),
Found: C 71.68, H 6.39
Calcd. for CyHy05: C 71.72, H 6.57
9) isopropylidene-monodeoxyasadanin (LXXIV) Dk L A X 58T
isopropylidene-monodeoxyasadanin 20 mg % FfE 0.5cc WML, MLE#K 0.5g L¥EEE 0.25cc %
Mz ThgLic, 305 2 LiciEfeAain L, 4 BRmE Ui OB % Bifs = 5 ATl L, hhHHw & K 8k,
BB TREGOBIERYE 2B, ——2sr< s 57 4—0 Ry ffi (0.61 solvent-I, 0,72
solvent-H) (% trideoxyasadanin (XXI) iz—3 L=, L L, ZHITEREN DI ERRCBET 5
Wichish o1,
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V. asadanin 3 & U F QREIEED ILIKEE

2, 2/-dihydroxybiphenyl H&x&# #% - 7-{b-& 4% biphenyl ring ¢ planarity 25U, UV 2=27 t
i1} % conjugation band Dfrfds X UBRE, 2,2/ ALK BISS AR EOME, 6,6/K10K
%D NMR 27 + LK% chemical shift, % LC7 = / — AMEKEEENRT pk i/ SR ZRNER
Hbhp, ¥, biphenyl © 1-17 fi&E CATHEEEETED OHBEE HEILDRLE, 5FF
EHLELS 5,

THLLMhDBEESRI Y = 7 - A ERERAR LA X 512, WwIhi{ 2,2/-dihydroxybiphenyl
BEEGFRCHE -T2, 5,5 (L TREBR L T\ 57010, HaEhomEiEE Hy 2, 2/-dihydro-
xybiphenyl & EZFFEMERICOWTo e h Bic BB Roh s, UT, A0 RGNS HEHE S
& UV, IR A7 b Ak LU pKEERHL Lichih, asadanin k08 FDREMAD biphenyl
ring @ planarity {Z-D\ > TD-X, asadanin © ABECEL TEET 5,

V—1. biphenyl ring () planarity

biphenyl {L& i1/ benzene ring 2F—FHE EicH 58, WEDOEFEIEHE L TIhbIXE LI
H#T5, Lil, HAESIRULhBCONTEFEOERERINEAL, 90° FThURBAC X, 3
Bl D, o0kt UV 22 b0 conjugation band > 7 + & LTEHIh 3, Tihbb,
biphenyl ® conjugation band % 247.7mg 555, ChICWEEEY L L BREYEA LS
4 [2-methylbiphenyl (237 mp), 2, 2/-dimethylbiphenyl (227 m))™, WAKCBEIXEHE R~ 7 P L, &
IRE S WA+ 5, %ic, t-dibutylbiphenyl o X 57 KF BHEHEA Shic b DOTIL conjugation
band 314445, = DEIRIL o, o/-bridged-biphenyl (L4451 % B 5 h % 3 7c4> D, bridge carbon 7i2{F
(9, 10-dihydrophenanthrene 264 my), 3 {f (3, 4-5, 6-dibenzo-cyclohepta-3, 5-diene-1-carboxylic acid 249
my), 418 (methyl-4,5-6, 7-dibenzo-cycloocta-4, 6-diene-1, 2-carboxylate 236, 5 mu)™ L 4H5-FHERI TR E
h % planarity DA O TRIZEILERHEE~N> 7 + 5, dihydroxybiphenyl {t&4y (2, 2/-dihydro- ‘
xybiphenyl 242 mp, 3, 3/-dihydroxybiphenyl 255 my, 4,4/-dihydroxybiphenyl 265 mp)™ DEFEIC i

ChAEDORE ALY BRATERERCEREYRL, HEEEOFEDOKRE 2 7 BHREITR bk
BEE L RERCBIRERT, UED XS

Iz conjugation band DREHLHRUIA /9 '
H Tupe A
EcET 2R BoL0TES, .O:;-I . e

asadanin [@#{&(L trideoxyasadanin-8-ene,

. . X - H-

z;c;eoxyasafiar:m 8 crie&%b T, LV TZ EN o daned 0 Type B
mp HECBRARBABOT, 54 an

HEEHE TN LRBBLTH S, L }

L, 2, 2-dihydroxybiphenyl (242 mg) 3.0 n-Heplane H— Type C

I RERCBRAH D, ZhX b PHEE 257 0-H~Sof.

BIENEEZDND,

. ) 20 300 3s0mu

BT dihydroxybiphenyl {k&

Aigeo dibydroxybiphenyl L&D S o o0 5 or.dihydroxybiphenyl DSEAETIR A< 2 | A
%, 2,2/-dihydroxybiphenyl (¥, UV 2~ Fig. 53. UV spectra of 2, 2/-dihydroxybiphenyl.
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log€ ‘\_
X 3 v\

£~Bufanol
Methanol

35¢

n-Hexang
CHs  CHs
OH OH
log el N\
40
\‘ £- Butanol
\‘ Methanol
35t . CHs  CHs
n-Hexane—" CH; CH,
Ha de
OH OH

$FHo4N BaoBfdhicksit s 2,2/-dihydro-
Xy - 5, 5/ - dimethylbiphenyl 35} O¢
tetrahydromagnolol R4} 53R T A
~_7 r

Fig. 54. UV spectra of 2,2/-dihydroxy-5,5/-
dimethylbiphenyl and tetrahydro-
magnolol in various solvents.

HERBRBIERE £2095

log€ N

- Butanol

Br

" | n n A " [ ‘\\
250

#5655 fE4DFEEFIEITS diisopro-
pylidene- asadanol 3s X ¢% diiso-
propylidene-isoasadanol @ %2 #}
BRI A R b v

Fig. 55. UV spectra of diisopropylidene-
asadanol and diisopropylidene-
isoasadanol in various solvents.

7 PARRET DI, BEOBE X - T, Ricol type OXFHEEHRL, Lini-T, RALh
FBELRIHDT conjugation band DBl IUHECE ORI S EBBHLRTV B, Tihb
B, -T2 VRTRKBEEBEORVEVED © BF L OMIC type B %, -7 %/ — AspCikEREE
FIAED type A &, A%/ — AshCIAREE L B E OMIC type C OAFREASHRL, Fig. 53 0
37 ARY b AR EAEIBR TV 5™, asadanin & [F#EIC 5,5 fric B A #> 2, 2/-dihydroxy-

5, 5/- dimethylbiphenyl s J 0" tetrahydromagnolol |2 O\ T, n-~F4 ¥, 2 X/ — ), t-F & 7 — %3

THFE LI UV A7 b A% Fig. 54 ©hiPic, MEL -7 %7 —AhTiL 246 mp fEC BN A 7R3
2%, me~F v ClE 240 mp fHEICEHL shoulder & LTH bbb, & DFERL 2, 2/-dihydroxybiphe-
nyl CEDLRTWBIELELFA—TH%, DL 3, FEAOEEEHENE B bEmed » T
13, SEMMERERTIL type B OXFBAEHRL, WV EVEOFEEN 90 EL FThUhs by

ATHDEELDNRD,

asadanin [FBEAEZVTR L IEBEEBECRE TH 5700, EHEE UV 27 FARBIECEd o708,

diisopropylidene-asadanol (XLII) & diisopropylidene-isoasadanol (LVIII) o 2 f&D&EMkiz o\ THl
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Ex I iel, TOKEY Fig. 556 THiTle, WEL L, W ITFROBETYH conjugation band T 240~
255 my R Vg shoulder & LTR®BLR, BIRBREIC\ K SAEIH D2, 3 HFEHED pattern iR
T ZOZ ERFEREO RSB A Bt EAEWD X S, type B ORRHEE LR LBV LER
L, 5,5 I TR LTV 3EDID, 90°E< ¥ Th Uhi\ &% asadanin {EEFRE - T3
DEHEIND, ¥, 3HMOBHIC X B conjugation band DR SARLB &1L, HBED
REBHBENTRTADOETL LR TIDEELZBND, AEDOZ LA, asadanin D7 o 7 — Ak
Bk 270 bL, VHEELHEINIELBETS, Bdbhic, $7tibb, asadanin, monomethyl-
asadanin, dimethylasadanin @ UV A7 PARHRET B E, £ FALOETCORTEEEC Y7 b
L, RUhAEOHMT S LR DdbR% (Fig. 56), &0 EE I EHA 2, 2/-dimethoxybiphenyl
X 240 mp fFIEICERLS shoulder L78 o> THBHbLIRBA™, Fiid Z ORIUTHEET S Z 185 T
5, FREOFERIL 2,2/-dimethoxy-5, 5/-dimethylbiphenyl D& $ BH 4 (Fig. 56), conjugation
band i 240 mg fHECE VBN ER LI, chbick
~ % &, dimethylasadanin OWZIILE » 1 5 7¢ shoulder

% 245mp fHEIRTOT, BBzt 51, bridge Y S /(lv)
O 2.2~ Dimethoxy-5, 5" dimethuylLbi ph
I X0 EEABOEESTEESh, 90° F R LAk o S imnbiphn.

Bt EERRLT 5,

DER IR A7 rAnbLEBLRLHMRACELTOX
%, 2,2/-dihydroxybiphenyl (3Uif LR D HEHKH
¢, Fig. 57 GRT L 570 ARZ P ARFRT I LMD
RTHBNE, = DAY P A EWT, 3610cm™?
ORI KBEC BRT 5 O T, 3560 cm™ X
type B @, 3470cm™! {3 type A DKEEACHEET
BL0OTHY, MEIREFTIL, type BABENGE 56 K = %/ — ABWK I k13 % asadanin

35r

_ I), monomethylasadanin (IV), di-

0%) & TV 5™, (

80%) eHFETHL R & methylasadanin (XXXIII) 3 kX8
asadanin [@EkL type B DXKEHEA L IEBU AL 2, 2/-dimethoxy-5, 5/-dimethylbiphe-

nyl DRIHRBINA =2 b2

FTLHMLALVHEETHS - ERMB LI, List Fig. 56. UV spectra of asadanin(I), mono-

->T, ME(LREOFERIEFTIL, type B itk methylasadanin (IV), dimethylasa-
) danin (XXXIII) and 2, 2/-dimetho-

RO R bhicC LI, ZOBED di- xy-5, 5/-dimethylbiphenyl in ethanol

isopropylidene-asadanol & diisopropylidene-isoasadanol .

CoOWTHEL, FChBEOidic, 2,2/-dihydroxy-

5, 5/-dimethylbiphenyl & tetrahydromagnolol {Z-2\~T 268 2470

MEL B\, EOREY Fig. 58 KHFr, Hik @—@

AW TEEL 2, 2/-dihydroxybiphenyl TER®» bh T OH OH

VB LR 3520 cm™ I HGRR R R L, KIS - 3560

type B L LTHEL TV 5 LRBEbATHD, h £ 57 K 2, 2/-dihydroxybiphenyl oz} 42%

A7 b v

K LT, diisopropylidene-asadanol, diisopropylidene- Fig. 57. IR spectrum of 2,2/-dihydroxybi-

isoasadanol D A~7 b L, type BiC H¥T B BIUTIE phenyl.
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I
; : . o0
3610 0
3420 w20 @@
0H-Q
CHs  CHs ¥ 3440t 1
H.

3520

@”‘_& .“5 '“3 (LXXV) (LXXVI)
OH  OH M o Hizgg <, UV 27 P ATHEDLRICHERIC
. : ‘ FJE Lic\ o WL, asadanol FFEARICH - T
3610 3620 X 3440 cm™ |z, isoasadanol FHE(ETIX 3340
cm™! RFICIEIRVGIRI AR L, g L bKER
3540 3550 EAEOKEEA LR LT D EEL bID,
SEmiREESICEY 4, 5-dihydroxy-2, 7-dimethyl-
3340 3440 dibenzofuran (¥ (LXXV) OkEEES X IUEL
> A = -1
R0k, o REH TR L, 3448cm™ & 3597 cm™! (ff

¢

W KRR TR A 7R © & BB AT BT,
O—O

Z DFNC I L CRER RIS X B BAEEG 2%,
OH OH OH OH
' asadanol FFEL {4 L FIERDKFRE A (LXXVI) &
58 tetrahydromagnolol',' 2, 2'-dihydroxy-5, 5/- WELTWBLDEEZ bR %, isoasadanolzh
dimethylbiphenyl,diisopropylidene-asadanol

¥ X 0° diisopropylidene-isoasadanol o pUiE FhkD broad 7oA, I BICHFHEBKE L
(ERRFIC I DAMARBRAST PV g 0T, FFHARRACLS b

Fig. 58. 11.1 spectra of Fetrahydr.omagnolol, 2, g’- DT <, STFHKEEESCHETS DL
dihydroxy-5, 5/-dimethylbiphenyl and diis-

opropylidene-isoasadanol in carbon tetra-  Ex bh b, BEBEMCRDLRD Ehb,
chloride. KRB D KFRER EEL bh, broad Ik
IR ChEFDH D Z L& RT D0 E Lhil,
D ¥ pK i LB LR B X D5, 2 2/-dihydroxybiphenyl (3 FrEDKBEXH T DT, W
FEOKEHED pKEIZ—RELWX 5icBbh 5, L L, pKi=7.46~7.56, pK; 11.3~13.5 THED
RICWH UA LWESRRSGAE™®, X5 pKy 1TEFED 7 = / —A¥H (phenol pK=10.00, p-cresol
pK=10.17) {2 lt% LEWETH b, 3 pKe XEWMETH 5, L L, 2, 2/-dihydroxy-6,6/-dimethyl-
biphenyl D X 512 6,6/ fiLdD » F AFEDIEREEI X » TR R Uh, KEEREDOKFEE ALK
L DITdHh - Tix, pKi=11.22, pKp=12.14 & L LIZEL™, WEOMEIEEE LY, 20X
I 2,2/-dihydroxybiphenyl {b&#h H#hd 5 MMEERTBINISDED X SCHAIA T 5, KEEER
HCARREA LB Lic & &, proton accepter & 75T\ 5 MERTIRETFROLBIC, KEMAI
BIE LTV WKERTH DEBFEF D, COKKRXMHELLTT5, chitRLT, HAKES
LCW KRN REE L e 5, CHICBEULEBOEEHOBECT I Roh, WIhbKkEREE
DFRRIT & » THIEH TV ™™ (Table 9),
asadanin (IHTR L & S W KBEREDOKFZBEEHE LT B EEL bhi, Lo T7Ah)Y
HEC B\ C 2, 2/-dihydroxybiphenyl & R#DOEBI %R = L03E X bhb, asadanin OFEEMEB Y
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B9 R AWM ZRERFEAO pK

Table 9. pK values of dicarboxylic acids and benzoic acid derivatives,

Acid. Structure _pKi pK2
HooC~._ _H
; i = 302 438
Fumaric acid. w° = “coon
Q
L
Maleic acid. oy, 192 | 622

C o
C

Benzoic acid, 00H 400

C
H
HOH 0.70

¢t
‘0

OHY

2,6- Dihgdroxg— i
benzoic acid

I 3
Hoc-
o
Salicylic acid @ '\%H 298 >13.00
0
:0 .

0--HO
Mo

(LxXxvil)

Fig. 59 wHiF 54, 1mol DOETH D 1 5 icf@ih&En
Zobh, pKi 1% 8.9 THB, &z5H2 pKy i1 13 1

Tmol N,/ NaOH b0 oA EET R, SO Lt ABEREOKERE
59X asadanin OREME BOFERZFETHLDEELBRE,
Fig. 59. Titration curve of asadanin. asadanin # 7 VAR VTAFAMETHE, 2D

7=/ = MEKBRED S D, 1SR AF LIRS, MO 1L 2 F MUK 52 L% 1
HTONL, OWRRIEEECLE S L4EX ORI 52, L3 pK HOENAKE < WET 2
bDLEEX b5, 2,2/-dihydroxybiphenyl monomethyl ether {3 type A (LXXVII) 0OkELEE %I,
THEINRT 2, OB, A FAEOBTFHIMHIIKEL D KX <, diphenol DIFA X » § proton
accepter L7g o> TV DMREATRBFEENEE D, BMOKBEAYHBRL, n~F & vhTh type A
ELTHFETE™, LIthinT, 207 o/ —AOBEIEHE Y, 7 V22 VIC LB 4 F L
#i¥ %, monomethylasadanin DFPEIC HFKED = LiEx Hh D,

£FE UV, IR 227 b A% X pK {EDEA, biphenyl {L&#)d planarity % Fq<574HirER
ELT, MMR 2=7 FAZ X B, FAYRMKRDY I F LD HSH 53280 asadanin $s L OVF D
etk @ biphenyl ring (LFEMEIE LHEE SN B DT, 6,6 (LDOAKEIL NMR 27 b AT
EBBIC > 7 i+ TH D, Lo VERIC, HEOFHEAD - O proton (IERHEIC Y 7/ F Lk
~L (Fig. 60), KT 2 HEIBOII, ZOFET ML, 6,6 L0 proton (LIEEFD C-C &4
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CESEL TR Y, TORMERFHEOERL « VAR ERTERVNMEIDS D, IO shielding effect
BT 0B X SRS N, LichisT, 6,6 fiLd proton D7 +irb, planarity &#24
iy, CCHEOERLeNCHREV O Licw i EHVREEEEL bR,
V—2. i hEEE .

BB L7z & 51, asadanin @ biphenyl ring (JR LA TEV 22, PEICECHEELX E > T 5D
LHEENI, D ECIERMOLFEE OV TEET S,

asadanin DFEEEIRIL loose 7 ring T, HFHEAC X UFBAEYER DFE/ L THARIL TS & DOERE
WEAET B, Lh L, non-bonded interaction s J {F transannular interaction #EE+5 &, HH1¥DH
NBREE LTHFEL T3 2 0 ELbh b, —BRIEERREEYE, LEROEDOR DI\ EE
N=FXAF - RET, ZOLI M TEEL T DHEHNE, asadanin T LEEXFET
Lo ERYERBL THFEE YA, Cr-Cy, Ci-Ciy OfEAIL gauche B, Cp-Cy, Cu-Cip DA
% eclipse #&7en (XLVII) 2B REREREDOL SELbI D, iR Iidtoia&En

(xLvin)

Boh Qoo T, COf#HER>DEINACREC Y 5T, [ ECONcX 5, asadanin O
NaBH, BLOEVOREDERH AL E L foh’, DFCONLERERY, ZOREC X > TFEKLL
HPTEDLLOITH S,

Bohc, (XLVIID) ORI 3\, asadanin o A% = L ET biphenyl OFficxf L CEEIAE L
Tb, TOE, 6,6 fird proton IfEAIIDRA LA X » T, —HEZ» LR = A ESE, ihx
T BEINBERIEEI NS, LichisT, HARE=AEDR - HKEFEDER L 2 N WEIE
w#ZF, WHED ptoton | NMR 27 b MRig 7 chemical shift %773 &3 h 5, Fig.
60 = aromatic proton DFFRDLD > 7" F A E BT, A2 Pk ABC B E LTEF IR, iR
Lick 5BV IS FARBRBERT, TRABDARARYZ FAREKWT, AAR= AR {EEH D
6,6/ fizd> proton (% coupling |2 L A 5ZITAD LI B, FEMCHEEMEEL DI B, L2570,
HNFE=NEEFETHEAYTIE, WEIESEME Lo ThHbbh b, Hic, trimethylasadanin diacetate
(VII) o%f, SBSHHO > 77 M1x 8.977 OFELEHWIER Y 7/ F4r%5d, COffiit aromatic
proton ¢ LTIXEFELEWET, HAE=AEDEBL 2 NBEELFT B E%FT, Lok
PEEIL, AR = 4SS biphenyl Wikt L TKBR AV T BB ETIE, EXbhig\WZ ETH2,

D EW Z ORI 3\ T asadanin D Hh A K= 1FEE 8 ALDOKBEITESE LicfiiBicd b 3A° LUTF&
Exbh, KEFBSOTHMIEIET 5, trimethylasadanin (VI) O A A4 =41y Fif 1710 cm™ T
54, O acetate (VII) {1 1720 cm™ R H R, %7, isopropylidene-dimethylasadanin (XXX)
% 1710cm™, Z® acetate (XXXI) Ti% 1720cm™? BRARL, KEBEC LB IAE=AVF



Asadanin penfaacerale

1 U

Tsopropylidene-dimethyldeoxoasadanin
Du.SOProPQIdene-dimcthn‘*ﬂasadanoﬂ. propyicene- % O)I
-0H -0

I
33 wH 66 ¢
) 3.3 .
6 23 O—O
OMe OMe
30 ' 40T ! 30 N 50T ' 40T
IsoProP'ﬂAdene chmcthglasadanm Isoiriyi!?lene-epiasadanol IeIraacIeIate 2,2-Dihydroxy-5,5 :di'"dhﬂ‘%*‘l’he"ﬂl
= A0 R0 6.4

LA g %433
" N OO o
OMe OMe OAc OAc OH OH

30 40T 30 C 071
Trimethylosadarin diacetate Diisopropylidene- dmethghsoasadanoﬂ_ Tetrahydromagnolod
9 oneoAc 3.3 O/RO I,Po CH3 [(Hz
: || " CHz CHz
J OMe OMe OMe OMe OH OH
' 30 10T ' " 40T

FOR FERFERC KT DE7 = = - MEAYOBRIIEBA 7 + L

Fig. 60, NMR Spectra of biphenyl compounds at aromatic region.
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3660 3650 3400
3390

3520

O-'l-i 0---H-0
Trimethylasadanin Isopropylidene-dimethylasadanin
#£ 61X trimethylasadanin 3 X 7" isopropylidene-dimethylasadanin D PG54k %
FHC T BHRIRBRA R b v
Fig. 61. IR spectra of trimethylasadanin and isopropylidene-dimethylasadanin
in carbon tetrachloride.

HO© 'O OH HO HO HO HO HO  OH
Asadanol Epiasadanol Tsoasadanol
# 62 [X asadanol, epiasadanol ¥s k7 isoasadanol O 37 {AJKE

Fig. 62. Conformations of asadanol, epiasadanol and isoasadanol.

D7 FaRDLND, FEOUELREDOHFERRFIC KT S OH (FEREIIIRHEDOA =7 b L%
Fig. 61 IZHFtept, HAF =k 8 OKEEE DM AEKENTDLIS,

X iz, asadanol, epiasadanol ¥s L 7¥ isoasadanol (= DOFEEEIC s\ T, Fig. 62 DX 5HhHbbhIh b,
ZDOBENKEELZF T BKEHE (endo-form) OFurFhZEh, 2, 1, 0TH5, —ikc ¢-OH 3
OH I b b7 EENKE L, 7 r< 257 4 —BOREAICK T 5 RELDOHTH 2 Lambh T
%, cyclitol ik~ Th, e-OH (L a-OH k h 4 EEHCHEHEE SN, == m= 757 4
—OR; {HiX a-OH DL DIFERTH B EAHBIR T 5, it 3D diastereoisomer ARz
RUTTHEEY & 5T BiebiY, _—~—2e< 257 4 —0 Ry fHiix asadanol>epiasadanol>
isoasadanol TH 5 EMNWIHEIND, T R——sa=< 27540 Ry {HEZDOIEFER & o Ths
5, ¥RHBI r< 2T 7 4 - DR LERBOEAYRT,

VI. asadanin RIEEDOESKICHT IER

asadanin 5 L O DR EHIL Ce-Cr-Cs DRFE A F> biphenyl (LAHT, ZTOISETITRAY &
LT, ficEpld Ric W EBRIEL & o T b, ThORERNTED L 5 BB TEARIN B
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AL TR,

T FIFET 2 BHRICEHOERIT XD TH A, terpenoid THEREFOLAWEHRE, Th
bk shikimate 35 XU acetate pathway DWFhpCHEGH S5, shikimate 23RS 5 PHEILRE
BISST LT 4N, 3, ALk L0 3, 4, 5 fLic ki a#b, acetate TR+ 2HEREL LT, poly-
acetate ¢ original oxygen OB /KEE A - T\ ~5, asadanin FEADOEEHIVLThE p-f0c
IKEEEEH# - Tk b, biphenyl ring (¥ shikimic acid KHk+5EEL b B, La L, Zod pathway
TERENDEDIXY 7=V &IA% Y 77, phenylpropanoid 7t & d & 51z Ce-Cs (L&A E DEA
I/ eI & 7o » T\ DA, § L <L, acetate pathway & @ combination & J »C cinnamic acid
SH#tkic Cp unit 2% 3 E#F& %, polyacetate chain AHEHEE L7- flavonoid, % 7=, FABREBIRENC X » T
AR S D stilbenoid!®8D) L7p o TH L LM P ELIRBIH ED TN 5, ZDOHELNDBEZ D ECeCrCe
DRFEFRIL shikimate pathway & U Tik#EBkic s — A L bl bisl, LaoL, Ce-CrCe DRFHE
BREFOOEOYASMONTE D, ZhbOHHEIL cinnamate unit | acetate 1 B S LI,
S biT cinnamate unit 2MEE L, PR L TER IR D EEL LR TV 3%, Ficbb, Curcuma O
BRIz & Eh T % curcumin (LXXVIII), p-hydroxycinnamoyl-feruloyl-methane (LXXIX), p-p/-dihydro-
xycinnamoyl-methane(LXXX)8, Centrobium AE D5 T 5 centrolobin(LXXXI)3 s J 08 Haemodorum
BRIEDO @B FEE S haemocorin 0 aglycone (LXXXID)®® 3% h CTh %, asadanin FEEDE S LRED

O~ ('HZ\ch 0~‘cl,’cH“c*OH
! 1

o H CH OH

CH CH CH H H0©
@ @l @ @ Tk,
R .
MO Sy opOMe " Gw oW bilcl,c'tg,c-o

(Lxxvin) ( LXXI1X) R=0Me | 0 0

(LXXX ) R=H oH

;S
no- Ok et Opon O Sew
(LXXx1) ( LXXX11)
BREERTHD L0, BROERIEREOHE LA CERYHET L L2TE S, IO SR
7 LRI ER IR Ce-Cr-Co (L&D ¥ DEXRET oxidative coupling {2 X b biphenyl {b&4ic
PARTHLEELLRD,

FRIZ 51+ % biphenyl ring DRIL, DED 2 00FEIC L5 LD LHEHEE IR B, £ D 1 alternariol
(LXXXII) wRHh b L 5z, polyacetate chain 73EEE biphenyl ZABET 5B 4T, ZOHFKIX

biphenyl @ benzene ring DB HEITHERFHEIT o OH
TR R > T\~ B, asadanin [AEADOT ben- CHs CH3 @
zene ring [IXFREY7: oxygen pattern % & o Tu» 0 0 0 @ OH
DT, acetate TIRETHEAREREEL LD o COOH HO 0”0

TRV EDRHEETE B, (LXxxin)
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% ® 2% oxidative coupling 12 L 2B AT, HOW I FBFHRILAWC RO, ZDOHILEHDTEH O,
7 2/ —NEORBBREECKS\VTED 53553 HADREIE, 7=/ —-ADBERETF, A4 VRIV
ASDORFERFCTH5, coupling T258E, hbOMBOMERICL - T, BaOBEEERITTHE
LicBRW, D 5h, AV FAZET C-C coupling LicIBD{bLEHo REMN % Fig. 63 ©HiFs,
magnolol®®, biflavonoid®®, ellagic acid®®, tectol®® 35 k(¢ bisditerpenoid®® 7z &i3 o DD dimeri-
sation = X DR ENB EEL bR TWB, £ LTIhbi, EEI% O monomer ¥ 1=iXBI#HE & 3t
FI38a08\,

Z D oxidative coupling SEROEMICL VB ZhbhbTHAH S Lk, DEOHEBILEEIH
%, Fichh, Books Hith v 5 & & hbEBbis phenoloxidase®® iz X » T totarol (% podototarin (X)
1z dimerisation X% & &L HED T\ B30, F =, Podocarpus, Dacrydium, Cunninghamia % L. 0% Cryptomeria

(':'Hz (':’Hz ("IH;) (‘:HB

<« CH CH HC—C-0H
(H,  CHz U CHa
OH OH OMe OMe OMe OMe
(xin) (Xi1X)

Magnolol Scki;andrin

o 0
H
@ OH * O‘e i Cassiamin

OH OH OH OH

0 Y OH
O
Oleb

OH
EUagic add.

(X) R=Me Diospgroﬂ.
HO OH (x|) R=cooH

Podototarin (X)

P’lﬁcrophy Wic add (X1)

CHOOH  OH cnoOH
HO
MQO%QOW |
(mssipol : Teckol
R AL VHRAETHALECESTF T . — A

Fig. 63. Bimolecular phenols coupled at ortho-ortho positions.
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7o X D¥EHHEH R 5 phenoloxidase 3, oxidative coupling DiEMARL, AFDEMNLEBLN AERIC
X 5T, podototarin 1) 85 % DULE T totarol HHLBLR T3, T OFEHEIE, £MEACKHTH
monomer 75 bisditerpenoid 23EERDOIEAIC XL WHREINBZ LERTIDOTHS 5,

SRR HEE R - T BB T L, 7o & 24F iridoskyrin (% islandicin 2B EEER I hAWT, Fh
AR OB A2 BE ST 5 L E 2 bR TR D, Fi- ellagic acid (% galloyl-5-dehydroshikimate 7545
INBEFTHERELRBI RS, Li L, —BIIC oxidative coupling i X AfA1%\ DT, asadanin
REGEDOHEICD, CrCrCs (LEHIHRI NIk, 5 FAT coupling L, biphenyl ring 2 Eh
HEEZ DORIMTHA S,

74 & (Ostrya japonica) (%5 37 %F} (Betulaceae) BT HEAT, DHITEBE, OO OERITED
15 Th5B, ZOMOMBRGTEREL, -~Fy VABEOPEELD, 7TLIFDHT 2k AT,
B-sitosterol & 2FED ) FARYV EHEINDWE (compound X, compound Y) % #& S RICEEE L,
compound X (m.p. 183~5°C) (% CyHO3 DGFREFED, A FA=ATA, ¥ FVEBIUHRETE
BAOHEENEE SR, compound Y (m.p. 200~5°C) ¥ CyHsO, OHFREHEDL, &+ v 2@
DIEFEDHEE S i,

Fig. 1, 2@ =—7 VB TOHB= F VA BERIZEE LT 7 = 7 — A EWET, B X 5B,
VVAFADAT LI v ST T 4 I EBHET, TEOBREERE L, ChbiXVThiHwE
L #2% bh, asadanin, epiasadanol, isoasadanol, deoxoasadanin, trideoxyasadanin-8-ene, dideoxyasada-
nin-8-ene ¥s X U monodeoxyasadanin L §E L, FO(FEEYHR LI, tk, hb7=/—-1E
WEE, EELTOMCHEETSIRGTH-T, Lad, THLOERTCE 2 ERRDLRI,

asadanin (m.p. 236~9°C) X ER7 = / - A EWED S BRLENSSERG LELLHR, “AAR
7 P NORERE XOTESOMEN D CieHnOs DHFRAGL bR, 7TFA{bic X h asadanin
pentaacetate (II) %, <7 V' X & Vi X % A F L Tl} monomethylasadanin (IV) 5% %, 7+ ¥
RO AFARBRE KBRS YV TAF (k35 &, trimethylasadanin(VI) & isopropylidene-dimethylasadanin
(XXXI) »MBbNn 5, fiE D diacetate (VII) » NMR 227 b (Fig. 13) X207 = 7 — 1%
AbFvrlE 1HOT7TAL2—AMA FFUARBIO2@OT A2 —AET €FAFED AF LY T TV
2%, ThFhBDORIZ, O &b, asadanin ik 5 EOKBENFEL, 2@EE7 =/ -k, 3
L7 v o —AlKEEETH D LR IA, B5 1 EOBERTIX, asadanin 3 X 0% OFHEAE
D IR 227 b HAE= VIR D SR, Fie, NaBH, ¢ X 58T T asadanol (LII) & epi-
asadanol (LIV) @ 2 EDRMMANEBLNLZ Enb Yy PV THDZ ENPLICIL T, asadanin (35
BRRTTIC X > TKFERRRE Y, asadanin pentaacetate (IT) D8~ ¥ v ) BECH T 5B B L
O NMR 27 b AOHRE EDD, FEBUSHC ZEREFOFELLN T EHEDDRI,

dimethylasadanin (XXXIII) 4 ¢ trimethylasadanin (VI) (38~ v # vy VEMbLIC X » T, &
L LIFRE T 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) # 5% %, ¥/, » VERIC X T 2,2/-
dihydroxy-5, 5/-dicarboxybiphenyl (XVII) #Ebh 3, ZhbOHEELD asadanin KRGS HEEL LT
(XVIII) o> biphenyl #5&4 > LR M,
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-C-  -C-
@ (XVIID
OH  OH

asadanin | CLEMMENSEN J8JCIC X » C trideoxyasadanin(XXI) 3 L ¢ trideoxy-deoxoasadanin(XXII)
525, WiHEE CulpO:; DHTFREEL, 7=/ —AHKEBE2ME, X077 b v E1ELED,
asadanin DKEEE 3N A F LV VIZEBTL IR LD TH B, %% trideoxyasadanin O 4 + VEHZ D
ZAFVVYEBTEINRILDOTHDLZ ENRDLIE, ZOMEDF Y VEEC X 5T, trideoxyasada-
nin 7 5% d-ketoazelaic acid (XXVIII) 23, irideoxy-deoxoasadanin B blL azelaic acid (XXIX) #%
FhrhaEm IR b, F1, dimethyltrideoxyasadanin (XXIV) #8~<v#vEH Y Tt s& 2,2/-
dimethoxy-5, 5/-dicarboxybiphenyl (XIV) 2385 % DT, trideoxyasadanin 21X (XXI), trideoxy-deoxo-
asadanin |23 (XXII) ofEXnE5Er bR 5,

Q

¢ /CH
of “ CHy gL CH
CHr  CH CHy  CHa
‘H,  CH2 CH:  CH:
OH OH OH OH
(XX1) (xxi)

asadanin {% quinonemonochlorimide iz % FIEAEHTH S & & 35 L O asadanin k> NMR
ARY AT 6.46~T.41 7 DERBRC SEDO A F L VDY FFANRLRDZEnb, 2FL V2@
1% biphenyl #0 a, o« fLCHFETBEEL BRI, BD 1{ED 2 F v ik asadanin @ NaBH, BT
X 5> TiEBR % asadanol ik [diisopropylidene-dimethylasadanol (XLIV), diisopropylidene-asadanol
@ diacetate (XLIII)] & NMR z-~7z b (Fig. 26, 27) T 1{HD 2 F v VYNERBHANT 7 +T5
ZEMD, ANR=AED a fLCFET B EARDBRI,

trideoxyasadanin diacetate (XXIII) & NMR =27 } /b (Fig. 22) Ii, BT X > THELic A F
VY 3ED 5B 2MHN 8.23 7 DEIEBICY S F v EIRLIS, SR, biphenyl B bONT h R = A H
DafiDbDEER D EEHBMCLBE ST B9, Tr LA biphenyl D BRrD LD EHEE SN, LIk
DFERERAT 5 & asadanin OHEFEMIERE LT (1) ApRHESh 3,

Z OEERIT O E OERIER) b % X 7., asadanin 351 7% dimethylasadanin (XXXIII) i3
FEHLINGYSW %38 IC L, tetrazolium chloride BCx LTCHBMETH D DT, a-4 b — VEEOEENE
2 bhiz, LaL, trimethylasadanin (VI) 13 hbRAFex L TRTHEELRIKLVLDOT, ZDF b—n
MAFALE RIS DTHRIFIIT 7V, asadanin 35 ) ¢ dimethylasadanin {3 asetonisation {2 X »
T, ThZh isopropylidene FEMLHME T B, LicdioT, WMEDERRC a- & L it p-diol #E
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9
cHz “~cron
HO-CH  CHOH
h  CHa

QQ

OH  OH
(1)

DEEVHEEI NS, {f)j, trimethylasadanin (% isopropylidene kAR LI\ DT, Bt a-r
b — AP Z D isopropylidene FFHEADHBICEE L T2 LIZBH LA TH%, dimethylasadanin 1338
Y RHBETEMET 5L, 2mol ORELXBEHEL T, ¥MEAR TS, ZhicKLT, trimethylasadanin i3,
B2 YRR OB X - TSR T, E%g}? @(i)zm: LEED, ThHDOHEHEL, asadanin
H
BIO dlmethylasadarcl)m Oa)l\i%fiﬁmi —CHZ—g}—(IJH—(le—CHZ— DI HEEHS,  trimethylasa-
danin 243 o |
—CH,—C—CH—CH—CH,— DI SHENFFET 5 = & &k 3, isopropylidene-asadanin
(XXXV) 13 NaBH, i X 58TIc X 5T, isopropylidene-asadanol (XXXIX) & isopropylidene-epi-
asadanol (XL) #5.% %23, Hij#iL acetonisation |2 t » T diisopropylidene-asadanol (XLII) #J4m4
%, BILIC X » THA LICKEESS, BINIKEE L OMT ketal ring #BRLE B Lk, 7 v
BEoaffic 27 VY ORFEXEETHE, 7 bvECH LT B Mo kBENETS - xR, HUE
DFERM B asadanin 1 LT (1) OFEMEERSRIEIH S,
asadanin |3 2, 2-dimethoxy propane THLE$ % &, isopropylidene-asadanin (XXXV) #5.% % DT,
11, 12 LKL cis BiBx & » T\ 5, NMR 27 b AOHBEHE, & ketal ring 13§D
i o X 42 Uiz exo-form EE % Hhic, RIICD~fo isopropylidene-asadanin % NaBH, T&iIL+5X
\», isopropylidene-asadanol )% Eif§Hh, Zhid 2,2-dimethoxy propane | J - T acetonisation %
#2|¥, diisopropylidene-asadanol #J4gk L1z, Pirzer OFE LB/ & T55FEBC X, & F vEko
JABKEEM X v & biphenyl {DFHAIAREEN A E {, NaBH, ORTTITKEEEMH S EEINCHE
fT+5EELBRI, LA » T, asadanol @ 10 {7 & 11 fZOKEEEEL trans DBGR T ML b 7x
W, 8fiL& 10 fZDKEEIL asadanol DFE, BHIC ketal ring WS 5 DT cis-form & LRI
%, IBRMOTHFECH LT, BREL AL /MR RL asadanin OEFHEELRTE (L) OX

SIeHbbhInb,
g, 9 onOH

qm 13
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@@

OH OH
(Liv)

7% M FEFES B compound G 3 epiasadanol (LIV) LFE—#TH B = &A%, WEDFEMH FHR
L, IR A=z b, RBEh BREEREIEFARLZ L L - THERERK, Lk asadanin s X O° epi-
asadanol DEEARR;B% Fig. 64 1B LI,

isoasadanol (m.p. 336°C) X TLELSH R LI~ AARS FADFERND, CHpOs OFFXEHFOC
EDFER SR, IR A2 b (Fig. 37) il KBEOBIRIIRDLI 22, » AR = A EOFETE
Bdbhicl, 7eF{bic X b, isoasadanol hexaacetate (LVII) % 5.%, #d IR A7 + LT KERE
DRAULBD BRI DT, WEHK 6 EIKEEL LTHEET S, WHilk 7t v CHuET5L disopro-
pylidene-isoasadanol (LVIII) #85h %, Zhit A5 A{tic X b diisopropylidene-dimethylisoasadanol
(LX) 5%, 2O NMR 227 t, (Fig. 38) 1247 = / — A4 b+ L5 2 ff, isopropylidene &
CHRTBAED 2 FLEDY ZFAnRBDBND, Likdio T, isoasadanol (X 2D 7 = / — Ak
kL 4B 7 V2 — A KB R R - T 5,

dimethylisoasadanol (LXI) %@~ v # vEE» V CTELSMET 5 &, 2,2/-dimethoxy-5, 5/-dicarboxybi-
phenyl (XIV) 2385 H % DT, isoasadanol |} asadanin [FJKED biphenyl #E5&% % - T\ %, isoasadanol
F#itkd NMR 27 b Lid biphenyl ® «a, o fric 2 fHD 4 F v v OFFER R L, dimethylisoasadanol
D2 YR — £ L ATEARORBRITAE 2 mol &R L CHEE 1mol DARNED SN, BiL
ARSI TH B2, IR A= + A (Fig. 41) i3 dimethylasadanol (LXIII) % R#acBe{b5 i
LTELDD IR Ay b ae—FK L, Lal, WHEINENSRGEOBERCHEEELONRD, &
hbDHEEND, isoasadanol (I asadanol (LII) 3 X UF epiasadanol (LIV) ¢ diasterecisomer Td % &
EMREI, isoasadanol (I 2,2-dimethoxy propane THHE 35 LA 5IC isopropylidene-isoasadanol
(LVIII) % 5% 5, LichlsT, 8, 10k L0011, 12 (L DKEEL cis lEER & - T3, NMR =
<=7 NADHRAE, Zhbit exo-form % L5 (LXV) EHEEIhI,

OH Ot gyOH

a-c

OH OH
(LXV)

deoxoasadanin (m.p. 279~283°C) (% CjHpOs DHFREFHE-TW 5, IR 2 27 |} 4 (Fig. 43)
IR KBEEDBINEIBD DR DA, AR ABUUEFEE L, 7xFa{tic X b, deoxoasadanin
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pentaacetate (LXVII) &% %5, L7his T, KEEES5@ENELET S, isopropylidene-dimethyldeoxo-
asadanin (LXIX) %:8~v 7 v ) CELS M % & 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV)
HEBN D DT, asadanin [F#ED biphenyl &2 oL HEEIN %, quinonemonochlorimide @ K%
PEMTH % DT, deoxoasadanin % LT (LXVI) OioHEIHETE 5,

¢~
j%f/ bl J(-OH)3

2 CH:
OH OH
(Lxvi)
trideoxyasadanin-8-ene (m.p. 230~5°C) 1 CiH;gOy D FREH » T B, =D 2 FA{LGH B~
v VEES ) CEE{ES B &, 2,2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) 4385 H, asadanin & [F—
RINDILEMEEL bR D UV 22 t o (Fig. 48) 1Icfibh 5 216 mpe OPIRKE L IR A7+
(Fig. 42) @ 1675cm™ febH N 1610 cm™ ORIA D, HEEEHHIC biphenyl B3t Ligys «, B-7R

gy v OFENEL bR, Pd-C e U CEMBTTSE, “EHKEIETLIN, trideoxy-
asadanin (XXI) »\85Hh 5, Lfzp - T, trideoxyasadanin-8-ene DffEix (LXX) XTrah3s,

Q
CH"
H  (H
CH, CH,

QO

OH  OH
(LXX)

dideoxyasadanin-8-ene (m.p. 255~60°C) (¥ CioH;304 D3 FR A > T\ %, tetrazolium chloride
RRCHETH D, a-r b —AEOFEIHEEIND, O A F A {lr B~V » v EEH ) TRET S
&, 2,2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) 2385 h, asadanin Rk EHEIRD, UV 2~
7 b (Fig. 48)760% IR A7 + (Fig. 50) #5138 5h 54151 trideoxyasadanin-8-ene (LXX)
LB biphenyl B3t Lisys a, B-RERI, b v OFFERR Lic, BMETT % &, 1mo OKE
W LT, dihydro 285N %, oo dihydro (k%L BIRTRILTH &, 742 — A PhKEEE
MNAFVVIEILE N, trideoxyasadanin (XXI) 23Bbh 5, Ll EO#ERIY, dideoxyasadanin-8-ene
& (LXXI) TH5Z E%FT,

monodeoxyasadanin (m.p. 216~9°C) (% C;gHO5 DHFRAIH T\ B, 2 FA(YE BV 7Y
B» ) CEMET % &, 2,2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) D4E:KA2338% b, %7, mono-
deoxyasadanin # 15/ & M4 CEIL4 5 &, trideoxyasadanin (XXI) DAERMNR—-—F a~< k75 A
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chC ~chon
CH C‘Hz
CH1 CHJ.
OH OH
(LXXI)

ki@ h, asadanin EE—HEAFKEHBE LT %, IR 227 |1 (Fig. 51) 1213 1695 cm 1 iz 4 +
v OWRAESD S, tetrazolium chloride REMCIEMET, asadanin @D a-4 + — L DOEEIHEE X
M5, acetonisation |Z Y T isopropylidene-monodeoxyasadanin (LXXIV) 2BHIN 5, “hbDHE
He b ORI D KR DB A EKE 5 &, monodeoxyasadanin Dff& L (LXXII) 2318244
HE SN,

Q
CHy ¢ ~CHOH
CH,  QHOH
OH OH

UE7H MM bEEShic7 = /7 — ASWER, T hd biphenyl #5845 T\~ %, Z O biphenyl
ring @ planarity [ZOWT 2, 3EBEx B Iinolc, Tihebb, 2,2/ (OKEBERTKEHEGXHRL
TWhIEMEDbNIT, Ff, 55 (L THEENS bridge i= X b biphenyl DIZRD B A D H hE
EANHEIRTWABZ &, IR, UVRAR7 FADEELBEZ BRI, chbizi#A LT, asadanin ®
bipheny! ring LB FHEICIEVR UhEx & > T 5 X ICHfEES i,

LBz asadanin 5 LU DFEEADIERIC IV 5 IEREC OV TERX A Tz, LANEYRD
PELTHEOFER/LTHAT The (XLVILD OFLEL, 2, 3 DOEBRER,OLFERCHVITES LD

—C& Z)0
Zh® biphenyl {E&HIIWTH Y CeCr-Cs DREBEREF->THH, RRWE L TERLMOWE
OH OH
(CO)——<=
“HOy/ AN
HO 0 HO

(xLvm)
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THbB, Lo L, BULLRREERI»ORDEEZDNIWED, 2, SHEEL T3, Ticbb, Curcuma
DR HFFET S curcumin (LXXVID), Centrobium KEF DK TH% centrolobin (LXXXI) J XX
Haemodorum FRIBDOEFE haemocorin (LXXXII) BZENTH B, Zhbi,
unit 3% 1 {5 L, & 5IC cinnamate unit 2EEH, BRMBLOZRIIDEEZDRA TV,
LRBERK T Co-Cr-Cs DREEFHITER I NIk, RAYDOFTH DL\ oxidative coupling 12 & » T
HEEABHITR I D LD LEEL DR D,

cinnamate unit {Z acetate

asadanin
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Studies on the Wood Extractives of Osirya japonica

On the Chemical Structures of Asadanin and its
Related Compounds

Moritami YAsSUE

(Résumé)

This paper presents the result on an examination of the wood extractives of ASADA Ostrya
Japonica, belonging to Betulaceae. Methanol extraction of the finely ground heartwood gave a
dark brown solid, which was divided into fractions as shown in Figs. 1 and 2. From the n-
hexane soluble neutral fraction, S-sitosrteol and two triterpene compounds X and Y were isolated
by a column chromatography over alumina. The compound X has a molecular formula, Cy;H 4O,
and the presence of a methyl ester group, a ketone group and a conjugated double bond was
suggested by NMR, IR and UV spectra and chemical evidences. The compound Y has a mole-
cular formula, C3HgO,, and contains two ketone groups.

Ether or ethyl acetate soluble portion was found to contain many phenolic substances, which
gave a variety of colours (reddish orange, yellow and violet) with diazotised sulfanilic acid, on the
paper chromatogram, and seven new biphenyl compounds, which were named as asadanin, epi-
asadanol, isoasadanol, deoxoasadanin, trideoxyasadanin-8-ene, dideoxyasadanin-8-ene and mono-
deoxyasadanin, were isolated by chromatography on a column of silica gel. Most of the biphenyl
compounds was present in the heartwood and a trace was found in the sapwood. The amounts
of the biphenyl compounds at the cross section in the heartwood were found to increase from the
pith to the heartwood periphery.

The structure of asadanin (I)

Of these biphenyl compounds asadanin was a major component, and its molecular formula,
C,oHOg, was established by the elemental analysis, the titration with 0.01 N sodium hydroxide
and the mass spectrometry of -asadanin derivative, diisopropylidene-dimethylasadanol (XLIV),
which showed a parent ion peak at m/e 454. Asadanin showed the presence of hydroxyl groups
in the IR spectrum (3380 cm™!) and gave a pentaacetate (II) and a pentatosylate (III). The
methylation with diazomethane gave a monomethyl ether (IV), which upon subsequent acetylation
yielded a tetraacetate (V), whereas the methylation with dimethyl sulfate and potassium carbonate
in dry acetone formed a trimethyl ether (VI), which gave a diacetate (VII). The NMR
spectrum of the diacetate showed methyl signals of two phenolic methoxyl groups (76.18), one
aliphatic methoxyl group (7 6.69) and two aliphatic acetyl groups (v7.85 and 7.82). Asadanin
thus contains three alcoholic and two phenolic hydroxyl groups.

The remaining oxygen atom was ascertained to be ketone from the facts that IR spectra
of asadanin and its derivatives showed carbonyl absorptions at 1690~1700 cm™! and that the re-
duction of asadanin with sodium borohydride gave two corresponding alcohols, asadanol (LII)
and epiasadanol (LV), which showed the disappearance of the ketonic carbonyl band in IR
spectra. However, no carbonyl derivatives of asadanin were produced with 2, 4-dinitrophenylhydra-
zine, hydroxylamine or other carbonyl reagents.

Asadanin did not absorb hydrogen by the catalytic hydrogenation, and the original material

was recovered. An acetone solution of asadanin pentaacetate was stable toward potassium per-
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manganate. These facts, together with the absence of olefinic protons in NMR spectra of asa-
danin derivatives, indicate that it contains no double bond outside the biphenyl ring system.

The oxidation of both dimethylasadanin (XXXIII) and trimethylasadanin (VI) with potas-
sium permanganate gave in good yield an oxidation product, 2,2/-dimethoxy-5,5/-dicarboxy-
biphenyl (XIV), which was identified by comparison with an authentic specimen obtained by the
degradative oxidation of dimethylmagnolol, using the paper chromatography, IR spectra and the
mixed melting point of its derivative.  In addition, the alkali fusion of asadanin afforded .2, 2/-
dihydroxy-5, 5/-dicarboxybiphenyl (XVII) in low yield. On the basis of the above result, asadanin
was confirmed to have a partial structure as 2, 2/-dihydroxy-5, 5/-disubstituted-biphenyl.

CLEMMENSEN reduction of asadanin afforded two reduction products, trideoxyasadanin C;qHpyOj
and trideoxy-deoxoasadanin CjHpO,. The former showed the presence of hydroxyl groups
(3270 cm™) and a ketone group (1690 cm™) in its IR spectrum and formed a diacetate (XXIII)
and a dimethyl ether (XXIV) which gave an oxime (XXV) on the treatment with hydroxylamine
and which yielded 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) on the oxidation with potassium
permanganate. It, therefore, contains two phenolic hydroxyl groups and one ketone group, and
was also obtained on prolonged heating of asadanin with zinc dust and hydrochloric acid in
acetic acid. Consequently, trideoxyasadanin must be a compound which was formed through the
reduction of three alcoholic hydroxyl groups in asadanin to methylene groups. The other reduction
product, trideoxy-deoxoasadanin, contains two phenolic hydroxyl groups but does not show the
presence of the ketonic carbonyl band in the IR spectrum. It was also obtained by further
CLEMMENSEN reduction of trideoxyasadanin, hence its alicyclic ring must be wholly methylene
groups.

Ozonolysis of trideoxyasadanin and trideoxy-deoxoasadanin gave d-ketoazelaic acid (XXVIII)
and azelaic acid (XXIX), respectively, which were identified by means of the gas chromatographic
analysis, after the methylation of the oxidation products with diazomethane. This finding indicat-
es that structures of trideoxyasadanin and trideoxy-deoxoasadanin are’(XXI) and (XXII), respecti-
vely.

It has been known that benzyl alcohol derivatives in possession of the hydroxyl group at the
p-position give a violet colour with quinone monochlorimide. If asadanin has hydroxyl groups
at benzylic positions, the positive result should be expected with the reagent, but asadanin does
not give any colour reaction, indicating that it does not contain hydroxyl groups at benzylic posi-
tions. NMR spectra of asadanin derivatives showed the presence of three methylene groups at
7 6.45~7. 45 corresponding to methylene groups of the benzylic position or of the a-position to
the carbonyl group. It was found that one of three methylene groups shifts to the upfield through
the reduction of the ketone group, namely, the shifted methylene signals of diisopropylidene-asada-
nol diacetate (XLIII) is observed at 78.01. Consequently, one methylene group must exist at
the a-position to the ketone group, which was previously proven to be present at the d-position
to the biphenyl ring, because d-ketoazelaic acid was obtained by the ozonolysis of trideoxyasadanin.
The structure (I) can be presumed for asadanin on the basis of the above results, and was
made evident by the following examinations,

Asadanin (I) and dimethylasadanin (XXXIII) give positive results on FEHLING’S solution and
tetrazolium chloride tests. Since asadanin does not contain aldehyde or hemiacetal groups, the
reducing properties are considered to arise from the existence of an a-ketol system in the molecule.

On the other hand, since trimethylasadanin (VI) does not exhibit the reducing properties, the
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thired methoxyl group in alicyclic ring must exist as a methylated a-ketol system. )

The treatment of asadanin with acetone containing sulfuric acid gave noncrystalline isopro-
pylidene-asadanin (XXXV), which was characterized as a crystalline triacetate (XXXVI). More-
over, when asadanin was treated with dimethylsulfate and potassium carbonate in dry acetone, in
addition to the formation of trimethylasasdanin (VI) described above, a resinous methylation
product was produced. The product (XXXI) on the acetylation gave a crystalline diacetate,
which was confirmed to be identical with isopropylidene-dimethylasadanin monoacetate (XXXII)
derived by methylation of isopropylideneasadanin followed by acetylation. As isopropylidene
derivatives are thus formed, a- or B-glycol systems must exist in asadanin and dimethylasadanin.
However, since trimethylasadanin does not form any isopropylidene derivative, the a-ketol system
in asadanin must distinctly participate in the formation of the ketal ring. When dimethylasadanin
was treated with periodic acid, about’two equivalents of the reagent were consumed and an oxida-
tion product (XLVI) which showed characteristic bands of an aldehyde (1730cm™) and a car-
boxylic acid (1690 cm™) in IR spectrum was obtained together with formic acid. However, tri-

methylasadanin did not consume periodic acid or lead tetraacetate and the original material was

O OH OH
recovered. These facts indicate that asadanin has a partial structure I |
— H,C—C—CH—CH—CH,—

in the alicyclic ring.
The remaining hydroxyl group was confirmed to be the B-position to the carbonyl group

OH O OH OH :

| . | Reduction of isopropylidene-asadanin with sodium borohydride
—CH—CH,—C—CH—CH—/.
gave a mixture of two corresponding alcohols, isopropylidene-asadanol (XXXIX) and isopropyli-

dene-epiasadanol (XL). When the mixture was treated with acetone containing sulfuric acid, the
former produced diisopropylidene asadanol (XLII). This indicates that the remaining hydroxyl
group must exist at the B-position to the carbonyl group, because one methylene group is
present on the a-position to the carbonyl group.

The relative configuration of asadanin

Asadanin derivatives in possession of free hydroxyl groups at C,; and C,, indicated greater
mobilities in the paper electrophoresis than those of the derivatives which held no free hydroxyl
groups at the same positions. In addition, asadanin easily forms isopropylidene-asadanin by the
acetonisation with 2, 2-dimethoxy propane and a trace of p-toluenesulfonic acid. The acetonisation
with these reagents has been recognized to be characteristic for ¢is-diol compounds of flavane-3, 4-
diols, namely, cis-diols easily form isopropylidene derivatives with the method, but trans-diols do not
form any isopropylidene derivative. Consequently, the relationship of Cy; and C;, hydroxyl groups
must be a cis-configuration. In a molecular model (XLVIII), which was constructed in consider-
ation of BAEYER’s and PITZER’s strains, the easy formation of the ketal ring of asadanin can be
accounted for by assuming exo-cis-hydroxyl groups.

Isopropylidene-asadanol (XXXIX) obtained in great yield by the reduction with sodium
borohydride easily formed diisopropylidene-asadanol (XLII) with 2,2-dimethoxypropane. This
fact indicates that the co-relation of hydroxyl groups at Cjy and Cj is a cis-configuration. On the
other hand, isopropylidene-epiasadanol (XL) obtained in small quantity by the reduction did not
produce any derivatives through the acetonisation; thus its hydroxyl groups at Cg and C;, must
be a trans-configuration. Since the steric hindrance of the biphenyl ring side is larger than that
of the Cj;-hydroxyl group side, it seems that the reduction of the carbonyl group takes place in
preference to the C;;-hydroxyl group side. Accordingly, the co-relation of Cj, and C;; hydroxyl
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groups in asadanol must be a frans-configuration. That the Cg-C,, ketal ring is the endo-form is
also supported by the fact that, in the NMR spectra of two diisopropylidene-asadanol derivatives,
the methyl signals of C;;-C;, ketal rings were found as a singlet (diacetate (XLIII) 78.70 and
dimethyl ether (XLIV) 78.53) but the methyl signals of Cg-C;, ketal rings were found as a
doublet (diacetate = 8.88 and 8.75 and dimethyl ether 8,75 and 8.62). This can be accounted
for as follows: One of two methyl groups in the Cg-C;y ketal ring approaches more over the
biphenyl ring than the other one and receives the influence on account of the shielding effect of
n-electron circulation, On the basis of the above result, relative configurations of asadanin,
asadanol and epiasadanol were indicated to be (L), (LII) and (LIV), respectively.

Epiasadanol (LIV)

Epiasadanol, C;gH3,0¢, gives a hexaacetate (LV) and a monoisopropylidenete-traacetate (LI)
and occurs also naturally, The natural material isolated {from the heartwood was identical with
the product prepared on the reduction of asadanin in all respects, e. g. m. p., IR spectra and
optical rotations. However, asadanol, another reduction product, was not found on the paper
chromatogram of the heartwood extractives.

Isoasadanol (LVI)

The molecular formula of isoasadanol C;gH,,O6, m.p. 336°C, was established by elemental
analysis and the mass spectrometry of its derivative, diisopropylidene-dimethylisoasadanol (LX),
which showed a molecular ion peak at m/e 454. The presence of hydroxyl groups were found
at 3350 cm™! in the IR spectrum, but the carbonyl absorption was not found. It gave a hexa-
acetate (LVII), the IR spectrum of which showed the absence of the free hydroxyl group and
which produced isoasadanol on the hydrolysis. It therefore contains six hydroxyl groups. Ace-
tonisation of isoasadanol with acetone containing sulfuric acid gave diisopropylidene-isoasadanol
(LVIII), which yielded a diacetate (LIX) and a dimethyl ether (LX). The dimethyl ether was
also directly obtained through the methylation of isoasadanol with dimethyl sulfate and potassium
carbonate in dry acetone, and its NMR spectrum showed the presence of two phenolic methoxyl
groups (76.35) and four methyl groups (r8.56 and 8.68) attributable to two isopropylidene
groups. Isoasadanol thus contains two phenolic and four alcoholic hydroxyl groups. Potassium
permanganate oxidation of dimethylisoasadanol (LXI) afforded 2, 2/-dimethoxy-5, 5/-dicarboxybi-
phenyl (XLV), showing it to contain the same biphenyl skeleton as asadanin.

Quinone monochlorimide reaction of isoasadanol is negative and the NMR spectrum of diiso-
propylidene-dimethylisoasadanol (LX) indicates the presence of four protons (7 6.75~7.20) be-
longing to a-methylene groups to the biphenyl ring and two protons of another methylene group
(r7.90). Oxidation of dimethylisoasadanol with sodium metaperiodic acid consumed about two
equivalent of the reagent and gave about one equivalent of formic acid and an oxidation product,
the IR spectrum of which was identical with that of an oxidation product obtained from dime-
thylasadanol under the same oxidation procedure. The structure of isoasadanol was shown to be
(LVI) on the basis of the above results. The structure has the same hydroxylation pattern as
asadanol or epiasadanol but its IR spectrum, Rf value and optical rotation differ from those of
asadanol (LII) and epiasadanol (LIV), and therefore it must be their diastereoisomer.

Since the treatment of isoasadanol with 2, 2-dimethoxypropane easily gives diisopropylidene-
isoasadanol, the relationships of Cg and Gy, as well as Cyj; and Cy, hydroxyl groups are all cis-
configurations. As the methyl signals of both ketal rings of diisopropylidene-dimethylisoasadanol

appear as two singlets evidencing the exo-form, the relative configuration of isoasadanol is shown
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as (LXV).

Deoxoasadanin (LXVI)

Deoxoasadanin, m.p. 279~283°C, has a molecular formula, C;jH;,O5, and its UV spectrum
indicates a close structural similarity to asadanin, epiasadanol and isoasadanol. Although the
hydroxyl absorption band is observed in the IR spectrum, the carbonyl band is not found. Since
it gives a pentaacetate (LXVII) on acetylation, it contains five hydroxyl groups. Oxidation of
isopropylidene-dimethyldeoxoasadanin (LXIX) with potassium permanganate also gave 2, 2/-dime-
thoxy-5, 5/-dicarboxybiphenyl (XIV), indicating that it had the biphenyl skeleton such as asadanin.
The partial structure (LXVI) is presumed for deoxoasadanin, because the presence of two
methylene groups corresponding to a- and a’-positions to the biphenyl nucleus is found in the NMR
spectrum, and the quinone monochlorimide reaction is negative,

Trideoxyasadanin-8-ene (LXX)

Trideoxyasadanin-8-ene, m.p. 230~5°C, has a molecular formula C;yH;;O;. When the dime-
thyl ether was oxidised with potassium permanganate, 2,2/-dimethoxy-5,5/-dicarboxybiphenyl
(XIV) was obtained. The presence of an @, B-unsaturated ketone grouping, which was not con-
jugated with ‘the biphenyl nucleus, was suggested through the characteristic absorption bands,
Amax at 216 mg and vmax at 1673 and 1610 cm™!, Catalytic hydrogenation over Pd-C gave a
dihydrocompound (XXI), the IR spectrum of which showed a carbonyl band shifted to 1690 cm™!
together whth the disappearance of the band at 1610 cm=!. Its UV spectrum also showed the
disappearance of the 4max at 216 mg and greatly resembled that of asadanin. Since the dihydro-
compound was proven to be identical with trideoxyasadanin (XXI) obtained previously from
asadanin by CLEMMENSEN reduction, the structure of trideoxyasadanin-8-ene is shown as (LXX).

Dideoxyasadanin-8-ene (LXXI)

Dideoxyasadanin-8-ene m.p. 255~60°C, has a molecular formula C;yH,;;O,, and the presence
of the a-ketol system in the molecule was suggested from the fact that it gave positive results by
the tetrazoliumchloride tests. The methylation product on the permanganate oxidation also yield-
ed 2, 2/dimethoxy-5, 5/-dicarboxybiphenyl (XIV), and thus it has the same biphenyl skeleton as
asadanin. Spectroscopic evidences, Amax at 215 mg and » max 1675 and 1610 cm™!, also indicat-
ed to contain the @, pB-unsaturated ketone grouping such as trideoxyasadanin-8-ene (LXX),
Catalytic hydrogenation absorbed one equivalent of hydrogen and gave a dihydrocompound
(LXXIII) which showed expected absorption maxima in UV and IR spectra. When the dihydro-
compound was further hydrogenated with zinc and hydrochloric acid in acetic acid, a good yield
of trideoxyasadanin (XXI) was obtained, and therefore the structure of dideoxyasadanin-8-ene
is shown as (LXXI).

Monodeoxyasadanin (LXXIV)

Monodeoxyasadanin, m.p. 216~9°C, has a molecular formula CgHyO;, and the methylation
product gave 2, 2/-dimethoxy-5, 5/-dicarboxybiphenyl (XIV) by the oxidation. This compound
yielded trideoxyasadanin (XXI) by the reduction with zinc and hydrochloric acid in acetic acid.
The presence of the a-ketol system in the molecule was suggested, because of the positive result
toward the tetrazolium chloride test, and since acetonisation of it gave a isopropylidene derivative
(LXXI1V), the presence of the a-diol system was also presumed. From these results, (LXXII)
was considered as the probable structure for monodeoxyasadanin.

The planarity of biphenyl in asadanin

Consideration was given to the planarity of the biphenyl ring in asadanin. It has been well
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known that the conjugation bands of biphenyl derivatives shift to the short wave-length in accor-
dance with twisting of the biphenyl ring. The conjugation band of asadanin in ethanol is found
at 253 my.  The value is smaller than that of 4, 4/-dihydroxybiphenyl (264 mg) which has been
recognized to be most planner due to its mesomeric effect, but larger than that of 2, 2/-dihydroxy-
biphenyl. Accordingly, it is surmised that the biphenyl ring of asadanin is held in a comparative-
ly near planner conformation. In addition, it has been found that the conjugation band of 2,2/-
dihydroxybiphenyl in the n-heptane solution shifts to the short wave-length owing to the hydrogen-
bonding between hydroxyl groups and -electron of another benzene ring and that the intensity
remarkable decreases, However, since the conjugation bands of asadanin in various solvents, such
as n-hexane, methanol and ¢-butanol, are almost unchangeable, larger twisting apparently does
not occur.

This finding was also supported from the following fact. The IR spectra of tetrahydromagno-
lol and 2, 2/-dihydroxy-5, 5/-dimethylbiphenyl in carbon tetrachloride show the hydroxyl stretching
frequency at 3520 cm™!, which corresponds to the —O—H--.n-hydrogen-bonding, but the absorp-
tions for the —O—H---n-hydrogen-bonding of asadanol and isoasadanol derivatives and negligible.
This indicates that the biphenyl ring cannot twist until the angle required in order to form it,
because of the alicyclic ring substituted at the 5,5/-positions. Their main absorption bands are

H

found at near 3400 cm™! corresponding to the —O—H~--(l)-hydrogen-bonding and therefore,
they would seem to be the near planner structure.

The results obtained from NMR and IR spectra and Ry values suggested that the preferred
conformation of asadanin is (XLVIII).

Biogenesis

Asadanin and related biphenyl compounds all have a type of structure not encountered in any
other naturally occurring substance. However, a few compounds with the Cg-Cq-C carbon skeleton
resembling asadanin have been found in nature, e.g., curcumin in Curcuma bulb, centrolobin in
the wood of Centrobium and haemocorin in Haemodorum bulb. The biosynthesis of these substances
has been considered as the following pathway. After the addition of one acetate unit to a cinna-
mate unit, another cinnamate unit adds subsequently to its intermediate and then a Cg-Cy-Cg pre-
couser is formed through the decarboxylation. A similar pathway can be presumed for asadanin
and related compounds and then the Cg-Cy-C; precouser formed thus may be made the cyclisa-

tion into the biphenyl ring by the oxidative coupling.



