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Studies on the Constituents of Azuki-nashi
(Sorbus alnifolia C. Kocn)*

By

Kiyoshi MIURA™
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7 R % 3 (Sorbus alnifolia C. KocH) 358, 7+~ FBOBEFKT, it
AM, ME, Mol BCREEIh 5, Hi3d, OHEHNEh, BCaRzENA
<, FBMCHMCAEL TN S, RROVIL, OHOATHRCET 2HET, <O Em-
T, AL CEHUL - BAGTOBRERD, ZORCHOBEEOBEEL Y, KEH
kD bR BBIATS B2, COMORMBRACHEL TRu 28 &R SATL L,

Sorbus BB 5 B o T O#EL, LAWRIE? HIC X D mountain ash (Sorbus
aucuparia L) Opzhd Triterpenoids &2\ ~T, NicOARX® ik, Sorbus fruits Fd pro-
vitamin A & vitamin C DB O\WTHEL TV %, ERDTMANYD 5% mountain ash (Sorbus

aucuparia L) 75 aucuparin & methoxyaucuparin, (+)-dimethoxyisolariciresinolxyloside
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P HEEL 72, ERDTMAN F?U,) B - 2 WS DR NARASIMHACHARIY 512 X » T Showy
mountain ash (Sorbu.; decora (Sarg.) Schneid) 725, X4HD HIC X » T, +F < I (Sorbus
commizta HEDL) 736, ThEFhAH 7, Thb DA (+)-dimethoxyisolariciresinolxylo-
side 1%, &Y HIC X » T*k 2+ (Lyonia ovalifalia S1EB. et Zucc. var. elliptica HAND.-MAazz.)
725, X FREUDENBERGY 1T X » T Alnus glutinosa 76 BEEFRIE X e, B HoSTETTLERY
b 1L Ulmus thomasit Sarg. #»% dimethoxyisolariciresinol & %0)’ rhamnoside # T h £ H
W, FELTWw3, ‘

SBIOERTT X+ (Sorbus alnifolia C. KocH) O 2 % ) — A 4RO = — 7 A7)
BE b, dibenzofuran FEE Ak, dimethoxyisoiariciresinol, %o xyloside % B, FEL 1z
DTHET B,

BRBAPFRETOICY Y, HEECLEWIEREE R SO MERE, AR
fe b, ERE R WICEBROBRCHEEYRLET,

2. % B’

2.1 HHESRE

(ABoFHM) .

Ao 7 A& > (Sorbus alnifolia C. Kocn) 1XFEMI 4546 A, JrigEREEND
B EERCREL 2L DT, M 14m, BWEER 25 cn Thote, BHEHEE, EX
3em ORI L TRERL, O, UMFCHBRLLE, vAv—IATHRL, 2mm DA
29— R R L AR R A OB & L7z, |

CHit & L0 58D

MEAORK 2R T 48.02kg #HBIC AR, BER+5BLE A2 —A % AN, 48
FpEMmH AT o7, MBLTA 2 —AHMHEEL2E:, COBELX 2EIT, TTOHEER
LT, BIBRE 46°C THRERMBL, v 5y TROx 2~ 44062 2l
Zh# Fig LILnTHREICYL - T, ~F Vv, =~ 5L, B~ 54 CIEK B, 582 T- 1z,

4 DEPEF B O E % Table 1 T3,

2.2 RMSOMEMEEMN

=~ FATBERE KGR PV Y ATHRAKL 2%, BERMBLL, BREEZC Y 2470
NG ATRYEY: AR —AREBALZAGT, 200ml FO0MLTC, E@r7re<trs57
1 ~THREBELAEMND, No.1»b No. 17 DEHFI KRG L7, No.3 (5EARK 16~26) & ~*
Hv 7 VROBRBAITY Y AFA ST AT HHIRTS LERA, 7Y XARO
f, WHEE3LREBLRE,

No. 11 (FERA171~190) #BMHEL T, K= —LEEMILTKBEL Tk &, & -
f, REMRMERIFHLALOT, BIHLT, WEELL-1 2E .
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Table 1. Yields of the extractives

Sample weight Moisture Methanol Hexane - Ether Ethyl acetate
(air dried) content extractives soluble soluble soluble
48.02kg 14.08% 406.2 g 180¢g 1101 g A2g
(0.98%) 0.04%) 0.27%) (0.08%)

(Percentage): Based on oven dry wood

Wood meal
MeOH
/\’e.sidrue Extracts
‘ Hexane
[ |
Insoluble Soluble
Et,;0
i |
So};ble Insoluble
| AcOEt
Soluble Insoluble

Fig. 1. Fractionation of extractive of Azuki-nashi
(Sorbus alnifolia C. KOCH)

No. 14 (5EiA$ 218~221) HEBHEL “C BRK=2 ) —NMEEMUTKEL, &G, $HR
ROWE E4-1 3B bhi,
2.3 AFEFEEBEIVER
YWHOBRCXHB/ v~ 27574 — (T.LC) &=~ mr=} /57 4 — (P.P.C)
PHNTT-T,
WEI/e~ 1757 4~ (T.L.C)
Kieselgel G (MERCK #8) #H\C, 250 # DE X IZ/EBL 72 b D%, 105°C T 30 53R
BLTrBAV,
B B A
1) trz=v:FB=FL: FEE (50:40:10)
2) ~FHv:T7Ebv 3:1)
3) Zmmk A AR ) =N (10:1)
4) EEfg=: 7Py ik (10:10:1)
5 B4V Fro) ——7K (2-1) (65:35)
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R & A
1) /7 ‘/".'ﬂ:,rirwl/ 75 =L
2) 50% BRER% BB 105°C T 5 sy MR
3) BAR T v IR
R—R—m<} 57 4~ (P.P.C)
R FEHERK No. 51
B B Al
1) FovvixsFl=FLyr by ikl a7 3 F (100:100:4)
2 n-FARI—AiRvEV:EY vk (10:2:5:5)
& H
) vo7vbAr7 y =R
2) 7=y~ F¥egoy 77X —}
3) B S v TRE
HRABRIR A2 v (IR) ik KBr gHlgic X b, HIKRA4SIEER 251 B2 ATl
FL, FRBEAERNA~RI bA (UV)Z=F ) —ABETIUBEILL 74— A3 HHE
SHCRIEL ., XEE A X7 —ABETT 2 TFXE “%K5 9 727 ZHCTHELL, &
BEHBARZ b (NMR), = AA~7 } o (MS) iRBERBATCFERNT, ERTRIITIE
FIMP R LV £~ LhREZEKEL 12,

3 BRLE®R

3.1 ¥RE3-1

CWBEE31x~FHv 7 VEABE CTHEEMREBET L, BRAOT Y X ARESR
tinote, WEBIXT6mg THo o, BARIX115~116°C TH b, o 7 SEAL 7 7 = A CHE
B, B2 CRBELYETS, T.L.C LTRMRT v 72 BHTH LERB LIt 12,
RAANRZ PAR I DG TAF V€~ 713 m/e214 ThHofc, WREEDHERAT - le 3R iEHE
ThoT,

THESHE C: 6523%, H: 500%

H#%fE CsHuOs &L T C:6567%, H: 515%

(WEE3-1 07«51 HHE)

WEE3-1#%#33mg T vt BKERT-ERERCAEL, XKFHETT2
LU AL, BBLIT, BK=F/ -A2bEHEEYT) L EBEROKRY 26 mg 18
feo T MEAL T 7 =1 B, BICF2HERITE D TBETH - Ao, BAIX 109~110°C T
SARARI VAR L BGFAF ¥~ 273 m/e3l6 THho Tz,
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TESHfE C: 6470%, H: 518%
Ml CyHOs 2 LT C:6455%, H: 510%

(& E 3-1 oRE)

BABEIL A~ 7 b o Fig. 2 emd, UV ESE mp () : 225(20300), 246 (18100), 252
(18200), 315 (20700) TH bH, 260 & 310mp IZF% D, dibenzofuran (% 250 mp & 280 my
CRIVEB AL S D, KBESBAIRDE, ThhORIREBAIECHCBEL, £OEHL
WRINEOBEIIE L bHHW LHEIN TR D, X ANDERSON'® {2 X » T dibenzofurans
DBRAGRINAR Y P LIDWTEE
DEBRERDBDT, BEOLDIT
Table 2 D ¥1e, HRAHREBRRA~2
} A % Fig. 3 @RT, 3415em i
AKEREC kT 5 BIRERT, 1620,
1510 cm ' IC HE/ O, % 7 1150, 1105
em~ i KBREEIC R B BIRETT,

WHE3-1D BRI E A
b A% Fig.4wd, 6378 £ 6389
@ 3H (singlet) D 2 KD 7 F i,
C3, CToArFva#orTriy
TH5, 0418 ® 3H (singlet) iX C-1
DA LFAETCIODH L THH
HBIE T EREBIC Y 7 P LTWBD,

Absorbance

3570 CABED T = + vicli KT D 330 560 300 355
Fr—FiRBRINAH Y, 66840H Wave length (ma)
o Fig. 2. UV spectra of compound E 3-1
=8 H C-8n7 P :
(doublet, J=8 Hz) iX 7y ~ in 99% EtOH
THbh, hixé7581HhHsH C90H ... in alkaline solution (0.1 N NaOH)

Table 2. UV Spectra of dibenzofurans

Amax [mll '(Emux)]

Dibenzofuran 249 (17400) 280 (14200)

1.7-Dihydroxy-3, 9-dimethyl- 233 (55000) 267 (20000) 287 (25000)

dibenzofuran 300 (16000) 312 (25000)

ﬁg{gﬁ?ﬁ:}z gfﬂi{:‘:‘h""}’“" 230 (19500) 264 (17400) 285 (15900) 314 (10500)
1.3 8- Trimethoxy-6-methyl- 230 (19500) 264 (17400) 280 (15900) 311 (10500)

compound E 3-1 g%g E%%g 264 (18100) 252 (18200)
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Transmittance

40 35 30 25 18

6 14 12 10 8
X100

“Wave number (cm™)

Fig. 3. IR spectrum of compound E 3-1 (in KBr tablet)

3H

H:CO OH M

3H
T™S

ppm(§)
Fig. 4. NMR spectrum of compound E 3-1 (in CDClj)
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3H3L_I

3H
I ™S
2H
1H H
& 7 6 5 &« 3 2 1 o
ppm(D)

Fig. 5. NMR spectrum of compound E 3-1 Acetet (in CDClg)

H3CO OCH;,

OH
III (SE 14-1)

Fig." 6. Formulas for compounds I through III
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(doublet, J=8Hz) &7 » 7Y v 7 LT\%, RC-80 Hixd7011ch% C-60 H & 2Hz
CAE Ay PV VI RELTV D, 06941 C-40 H i BT,

Fig. 5 CBEE3-107 t 7L FHhE DA< b A% 7T, Fig.4T3570 b okbhdk
ChRTD Y S FARBELT, Hbiic 3233 7w ) ~ MK KT D 7 £ F A
O 3H (singlet) DRINAHbI D,

DEoEBERI Y- OHWE ES-1 11 Fig.6 D1 tRTHRERXY 1,3, 7-trimethoxy 2-
hydroxy dibenzofuran T3 % L #EL 7o L OB TC20KBEL C-3 D2 P+ K
OB L TY, LEDF ~ 20X TIXHRIERT, SKOBRFLETS,

3.2 BRE1-1

WEEL-138K=% 7 — A bERRLERET &, HERRAL R, £OREE 907
mg THho T, BAIL193~194°C T2 7 V{LAN 7 7 = ABRTHE, K(LE 2B TREAY,
R T.L.C £ T50% 5B %RE, WHTLHFE
¥ET5, EEERRER TS, ~AANS i

FAREBEFFAF v E— 2T m/ed20 THoTo,

TRIFE C: 6251%, H: 6.67%

B#H{E CuHuO & LT

C: 62.84%, H: 6.71%
05

(HE E11-1 © 7 &5 L HEE)

WHEE1-1 307mg#% ¢V v v & EKER
T1ER®, FRTAEL, kKPTHETT5 LWL
BWhaL, #B% SKk=g/ —AHbHEHERY
70T, A7) X 2ROKHE% 25 mg B7c, M
BILI45°CTCYRAARZ MLV X B G FAAY
¥— 271t m/e58 THotc, 2T VIELALT » =
B, BEE 2 RSB TH - T,

TESHE C: 61.62%, H: 6.44% 220 260 300

. Wave length (ma)
BHME CyHsuOp & LT
Fig. 7. UV spectra of compound E11-1
C:61.21%, H: 617% — in 99% EtOH

(%% E 11-1 %) -+ in alkaline solution (0.1 N NaOH)

Fig. 7ICHAMRBIR % < 7} A %RT, UV 2527 (o) 280mp (388000) T2 b, MBMr 7 =
)~ EORIE T, Fig. 8 CARSHRBILA~ 7 4%, 3350cm™ GKEEH), 2910emY,
2880 cm~! (# F 1 v &), 1610, 1510, 1500, 1455 cm™ GF&EK), 1320cm™! (7 = /7 — L iEKEE
), 1218 em™! FB/BK=—~F N, 7 =/ —AHKEBE), 1110cm™! (£ F F 2 H), 1060 cm™!

Absorbance
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Transmittance

) } 2 A -
€

40 35 30 25 1 16 14 12 10 8
Wave number (cm)

Fig. 8. IR spectrum of compound E11-1 (in KBr tablet)

ol
& 7
H3CO C%H-CHzOAc
AcO CL","'C,H20A°
CH3C.;ﬁ’ r

) )
H,CO OCHs
0

Ac 3H K
2 /]

1H 5H

8 7 6 5 4
ppm(d)
Fig. 9. NMR spectrum of compound E 11-1 Acetet (in CDClg)

5
b
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If7ra—1EKBE OBRRYTRT.,. WEEIL-1O 7+ L HBEEOKRSIE A7 |
A Fig 9wwRT, 62008 0202274 2 — AW KBECHKTATtFLED S v | v
2, FREh3H (singlet) D> 731 L LTRADORD, FLTEOY /3141 B, f 0 2H
D7 b vDYITFARA =5y T UTHEETH, 02720 2H (doublet, J=8Hz) i¥ a fi;
DFw DT FNTHD, 6320 D 3H (singlet) iZC-3D 2 bForEDTr b vDy S
FT peri fIiCH D> V) v FABOHET, BHBIC> 7 P LT3, 63.70 D 6 H (singlet)
uC%QG@wxb#ng,5&%@3H@m@awi05®xb#vwgofnbvbv
TFINTHD, 0398~437 D 5H (multiplet) (37,7, 0’ DF v b vDOv 7 F+A4THbH, 66.30
@ 2H (singlet) |1 C-6/, c-2 D, 56.50 ® H (singlet) X C-6 OFABE LD v
IFINTHD, ‘

DEOREL B ¥ 2 E 1L THREL, %WHEEILL-1XFig.6 o ILIcRLk
dimethoxyisolariciresinol & [ L 7z,

3.3 WRE1

WEE-1REK=5 ) — L CHERYIBET &, BEAORA L), B T5mg T
Hote, MAILI20°C TERILL, 163°C THELCMML 2, 7 VAL T > = L EETHRBE,
HALE 2 B CHRFRERTS, < ARSI bACLBHT A 4 Y € 212 mfe552 T o1,
FEXEIFFECHP TH Y, EMCIBITHERRD -,

TESHE C:5700%, H: 6.74%

Bl CyHyuOp H,O L LT C:5683%, H: 671%

LRI 1 %?@%ﬁﬂ(%éﬁfm\6$m7‘; D, < DOFEEIZ NARASIMHACHARI® O
BEL—H LI, Lol ErRotvan® B3 25F, SHP 124 4F, RIIY b1 55 FORKG
KOFEEEZBREL TWB,

[%EEMAO7£§»§§¢3

WHE4-1 2mg¥ E11-1 LA, ©) v AMABRT, FiE, 1 BRKER, X
KPCHETT 5 L UBOERL 7o, BB, AK=2/ —A0bERHKRHL T 204mg DEED
R a B, BMARNCTIAARI PARIBHFA AV E— 2713 m/e804 THote, ¥
TICAN 7 7 2 AR, BACE 2B & LI TH - 7,

TRINTE C:5804%, H: 597%

BH#fE CyoHyOw & LT C:5820%, H: 601%

(48 E 14-1 D hnK 5

WHEE4-1135% B R\, 60°C TIAKGMEITS &, RIGENS 72 Y =2 v & B
MBI/ R~ L /574 —b_m Ry a= b F 57 4 — bRk o TR X R,

77V avid@BIse< 57 4 —CRERIZ  m ek a2 &)~ (10:1) B,
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REFe 7 LA 7 7 = LBTAH L v O, 50% HRMER, B X HhFEEREL, X0
REEIHEEL4-1 006, 77V 2 034 Tho1e,

R=Repm2 S 57 4 —CT7 7Y aVviEBHACEF VY i AFAZFAL PV ik
AT L F (100:100:4) HH, BOEFC 7 VAL T » = ABTHEYEL, 20 RIEIX
WEE14-1 003, 77V ayv 012 THotz, ZDO7 27V 2 vt dimethoxyisolariciresinol
L RifH, BELL—-KLT, .

BOEB/ r= /57 4 — I BHACKERBR=F1 4V e, —-K (2-1) (65:35)
T, 50% HREEBA MM ABEY 2L, RiEZ024 Thot, BERO xylose & RIfH,
Bl —FKL 7, :

BEDS— R} 75T 4 ~RBHRICT 5~ XYy K €Y oy (10:2:
5:5) A\, BEKIT =V v "I Feyxoy 78U~ TARy MIFBB LR, RE
X 035 TH b, EHOD xylose & Rf i, 2
L b—F;L I,

(48 E 14-1 o R%E]

Fig. 10 w48 E 14-1 0 8448 BRI A = 7
P ERT, BOE280me T, THIZHWEE
11-1 L AU BN AR L7z, Fig. 11 R AHRR 1
IRARZ P MRt o8, KBEOBRNAKE L,
R 1200 cm ™ LT OB AT v — FiZlo o T
BALUAZ DO A7 P HEEL-L L
{ﬂtfu\éo |

WHEE 14-1 07 & 71 HE D ERE
A7 p % Fig 1217/ T, 61970 3H
(singlet), 61.98 @ 3 H (singlet), 62.00 D6 H
(singlet) L7 O T7 vFAHE For—XB ,
HOT7wFLABEOTa b vyDY S FATHE, 220 260 300

‘ Wave length (mau)
e, COMHIEBLFDO2HT Y VQV Fig. 10. UV spegt;@ of compound E 14-1
FFARKCEET D, 0222L622412H5 — in 99% EtOH
3H (singlet) %7 » 7 —A¥EKE Hic kT -- in alkaline solution (0.1 N NaOH)
B7eFAKDT B VDY S FATHD, 62600 2H (dublet J=8Hz) 2 afrd7 = b v
Dy 7FATHY, 63170 3H (singlet) 11 C-3 D 2 b Fo LD 7 F AT peri BICH D
YY) VEFABOEBTHEBC 7 LTS,

5371 @ 6 H (singlet) 11 C-3, C-5' D < b ¥ A KD F = 1y, 53800 3H (singlet) i%
CHDAVFVAEDT e b v D I FATHB, 64.00~430 D 5H (multiplet) X7, 7, o

Absorbance




20 B ERERERRBRTRRE Fo1E B15

o
(5]
c
]
2
4 35 30 2518 16 14 12 10 8
. . : X100
wave number (cm™)
Fig. 11. IR spectrum of compound E 14-1 (in KBr tablet)
& -~
CH.* ¢
“CH-CH, OAc o
™S

H-CH,O-Xylose
o acetate

PPm(b)
Fig. 12. NMR spectrum of compound E 14-1 Acetet (in CDCly)
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DFe vy 7L T6320 2H (singlet) ik C-6, C-2' D, ¥71:6652 © H (singlet) i
C6DHEBHLEDT v L v DY I FATHS,
§3.30 H (singlet),- b 3.4Q H (singlet), §4.53 H (dublet, J=8Hz), §4.80~5.20 3 H (mul-
tiplet) IXEBHEICHX TS S = b VDL SFATHD, '
M EDRER L TS0 2B # i L TRNL, WEE 14-111 Fig.6 © HL KR L i@ X%
3, -2 dimethoxyisolariciresinolxyloside & F%E L 72,

4 = L]

1. 7 X%+ (Sorbus alnifolia C. KocH) ¥ D # £ 7 — Vi ~* 4V, =—F N,
M= 7 A X THRIR - T, ThEROTBBEEL,, N

2. = FATEHES V) ASANTACHE, BHRYT-T, WEES], El-,
El4-1 ZHREL 7,

3. BWEOSF AT\, WE E3-1i1 1, 3, 7-trimethoxy 2-hydroxy dibenzofuran & #%E
L= C-2 DAEEE C-3D 4 o A EOMBREL T, $HRILRTEELLR,

#'E E 11-1 % dimethoxy isolariciresinol ¢ v, #'H E 14-1 1% % © Xyloside THwot,

X 3
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Summary

The wood of Azuki-nashi (Sorbus alnifolia C. KocH) was extracted with methanol.
The methanol extractives were separated with organic solvents, such as n-hexane, ether,
and ethylacetate. o '

-As a result, the compounds indicated as E 3-1, E11-1 and E 14-1 in Fig. 6, were
isolated from the ether soluble fractions.

The compound E 3-1 is presumaBly 1, 3, 7-trimethoxy 2-hydroxy dibensofuran at
this stage.

For the positions of C-2 hydroxy and C-3 methoxy, however, further discussion
will follow in detail.

The compounds, E 11-1 and E 14-1%, Were identified with dimethoxyisolariciresinol
the same with xyloside respectively.

* In 1960 Dr. H. Yasue published his research on dimethoxyisolariciresinol xyloside entitled
Structure of Lyoniside.



