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'H NMR:
“C NMR:
COSK;
NOE:
NOEDS:
HSQC:
HMBC:
FAB-MS:
Vs
TGS
HPIEE:
MPLC:
B,
Gle:

Api:

Rha:

Xyl:

proton nuclear magnetic resonance

carbon-13 nuclear magnetic resonance

chemical shift correlation spectroscopy

nuclear Overhauser effect

nuclear Overhauser effect difference spectroscopy
heteronuclear single quantum coherence
heteronuclear multiple bond connectivity

fast atom bombardment mass spectrometry
ultraviolet spectroscopy

thin-layer chromatography

high-performance liquid chromatography
medium pressure liquid chromatography

fraction

glucose, glucopyranose or glucopyranosyl
apiose, apiofuranose or apiofuranosyl
rhamnose, rhamnopyranose or rhamnopyranosyl

xylose, xylopyranose or xylopyranosyl
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: gonocaryoside A

: angliceric acid

: tigliceric acid

. gonocaryoside B

: gonocaryoside C

: gonocaryoside D

: apigenin

. apigenin 5, 7-dimethyl ether

: apigenin trimethyl ether

: apigenin 7-O-glucoside

: apigenin 7-O-neohesperidoside

: vitexin

: apigenin 7-O-f-apiofuranosyl-(1-6)-3-D-glucopyranoside

: vomifoliol 3'-O-f-apiofuranosyl-(1-6)-3-D-glucopyranoside
: apiin

: (2R ,4S)-2-3-D-glucopyranosyloxypentan-4-ol

. meso-2, 4- pentanediol

: (2R .4R)-pentanediol

: (2R 4S8 )-2- 3-D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-4-ol
: (2R 458 )-2- f-D-xylopyranosyl-(1-6)- 3-D-glucopyranosyloxypentan-4-ol
. (4R )-4-B-D-glucopyranosyloxypentan-2-one

. 4-hydroxy-2-pentanone

. (4R )-4-3-D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-2-one

: (3R)-1--D-glucopyranosyloxyoctan-3-ol

. (3R)-1-fB-apiofuranosyl-(1-2)-B-D-glucopyranosyloxyoctan-3-ol

. (3R)-1--D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxyoctan-3-ol
: crescentin I

: crescentin II

: crescentin I

: crescentin IV

: aucubin

: agnuside

: 6-O-p-hydroxybenzoyl-6-epi-aucubin
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5, 7-bisdeoxycynanchoside

ajugol

6-O-p-hydroxybenzoylajugol

1-dehydroxy-3, 4-dihydroaucubigenin
crescentoside A

crescentin V

crescentoside B

crescentoside C

artificial compound derived from glutinoside
B-D-glucopyranosyl benzoate
B-D-fructofuranosyl 6-O-(p-hydroxybenzoyl)-a-D-glucopyranoside
acanthoside D

6-O~p-hydroxybenzoyl)-D-glucose
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ANREEFREDRVEDLY ZELT, RARUHPEERE L TRAINTELEREIEH . wiho
E, WINORKEATD, EILRBEOEZZHNTAEN»S), EERELTSISIILK
BMHBFIBHSNTEL, 2LT, 20EI3ERKETH- 72

DHRIZE> TARILFEDHEL AL LR, FNETRAEOINLTHRAINTELRKYWALEH
M HHhE - BBES N D L9122, 501 F0TE, /055 DILFEEH 2T T,
AREEZNDEFZZEIT. ) LEEEORAOEROHFT, AP ST II L RAILEYE
1%, TOLEERR L.

RE, BERINLIEEZEEGOL AL STHIE, REFSLEBREN, BB INRKRILEWD,
INFTOEHICEFDTTOLLTEERE LTERHSINATMRESIZIZLAE RV, TAL % lead
compound & L T, BE DEELLEHIER SN, ZD 121 DOFEBFER L REMHEE 2R S
Nk, BLOTIEOEERVEET LS. BRROBYVEDL) E#, LEEEREMLLTOD
RKEWEEALHEEPRZITONDEH, TREREYIHTLIHVERSIES (BB THL. UL
B, L eEREERAMEYORARIEEROMRERBICL > TAHRETETRLTILOTEL
WEELZHFEED TV I EILRATHA). Mi%b6IE, £ZIICABMTEEASBLIER VLD
RHLVLEMOBKR EEBEROK IS E2RAL, BN E»r 2 EXESHROTEL4ES AL
TRVWHT I ENTELZNLTHS. £0—F, REYICEARICER S TURERAEOEH S
RVWLDHERFEL TS, FAPRAREFORTEELEESRL LTHAVORATWAHIE LTI
7 N\ ¥ 7 & @ morphine (1806 ) (Z#5F V), quinine (¥ 752, 1820 %), colchicine (T )Lk 7 4 -, 1820
%), atropine (X7 N 4R, 1829 %), cocaine (I #7 ¥, 1860 %), ephedrine (FKi, 1887 &) 7 L flkw
TEW, P¥SVRAZLTOA2TIRRAIY M FO—REEIAE R 12700 TH 5.

WEREICIRET AWM FEEELN TS, 20 bER IR TV AHEWIZFN T —
B E R, EEICBIT ARG OTEE, BERTOELAIERELL, TOFFOERIELV
bONHY), BEL DHEPHIMEOHRE EN TS, L2L, ThALHEHREL»S BRI —E O
ZDOWTTLY%L, BRI ZVIEWIFEOMRE L THRIA TS,

FITCEEREE TV TEEREYORSHEND—BRELT, 74V ECBIUNMFLTERIC
EhTwg 205 *h X5 RAEW Gonocaryum calleryanum & /™7 ¥ > 51 X 5 B4 Crescentia cujete
WOWTHAEERITo 7. AETRAEVMERICOVWTORFTZ2ITo TV ARV, REELLTO
EROEEL 2 RS OBBIZORNE T LI,
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Gonocaryum calleryanum @ 53 Bt 5%

8185 Gonocaryum calleryanum LU OFF HXSHICDNT

Gonocaryum calleryanum (Baill.)Becc. 137 0 % ¥ 5 X 5%} (Icacinaceae) (2B T AAKRT, 711 K,
A FAT7, BEBIZAHLTYS, KEPIIERERLE LTHWONDIZD, 71 KL TILESR

RELTERAZIATVWS Y,

AIEYOBTH 708 X AXFTRINO0B0BHALNTVED, £0O) bERSMESNTVSD
12 10B 15T, Kaplan 513 FNS 10BE T TS XV / I— LIEWSMHORMA S, iridoid, alkaloid,
sesquiterpenoid 3 & UF diterpenoid ? 4 D DL EWEEICHF L TV 5% (Table 1) 2.

Table 1. Postulated chemical and geographical relationships of Icacinaceae genera

iridoid alkaloid sesquiterpenoid diterpenoid
Emmotum

SOUTH AMERICA Humirianthera Poraqueiba
AFRICA Cassinopsis [cacina
INDIA Nothapodytes
MALAYSIA Cantleya Merriliodendron
MELANESIA Lasianthera
QUEENSLAND Apodytes

s0 8 FHXTRAEMS O BBESN T WA T VR A FIZid leacina mannii 7> & B8 X 1172 icacenone”
REBILDEALZLDPBE LRGN, TNV H 04 KBS L L T Merriliodendron megacarpum & 1)
HEESh, PUESIEELHE T % camptothecin®DSEE SN T b, LA L, BRI E Cantleva
comiculata »S5FHLN TS I () FA FEFEK cantleyoside” 72 E$FEIZ T &2\,
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H HO OH
OHC o) o CH,OH
OH
OH
o CH,OH

cantleyoside”

AHBF %8 T & Gonocaryum calleryanum DFERELTH 5 EORTHEE LT 72,
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B2 HH SREIVME

Gonocaryum calleryanum DEREE 1.0 kgD * ¥ / — LiwHE (160g) 2 KICBME S, =— 7 L TH
fat%, /KB% DiaionHP-20 7/ 5427 0< 7571 —=I1MtL, K, A% /=), T+ TiHH L.
X&) —ViEHES 48g) ¥V AXNVAT LT NS T T 4 —, Sephadex LH-20, #i# % MPLC
DRI L ) BEL, BAAYICIZHPLC (ODS) THEL, 11 EOLEW 2 HEMMIIRTILE THAEL
7- (Chart 1).

Dried leaves of Gonocaryum calleryanum (1.0 kg)

extracted with MeOH

MeOH extract (160 g)

J defatted with Et,0O

l |

Et;0 layer H;0 layer
(578 (88 g)

| Diaion HP-20 cc

| |

H,O eluate MeOH eluate Me,CO eluate
(48 g)
| Silica gel cc (EtOAc:EtOH:H,0, 12:2:1, 4:2:1)
Fr. 1 Fr.2

33 Sephadex LH-20 (50% MeOH) I
Silica gel cc

(CHCl3:MeOH:H,0, | |
Lo 1) Fr. 2-1

Sephadex LH-20 (MeOH) 11 (99 mg)
MPLC 13(1.1g)
7 319 (ODS, 40% MeOH)
8 (115 mg) I l
SO Fr. 2-1-1 128
10 (980 mg)
12 (265 mg) HPLC (ODS, 33% MeOH)
Fr. 2-1-1-1 4 (118 mg)
HPLC (ODS, 22% MeOH)
5 (22 mg)
6 (31 mg)

Chart 1. Extraction and isolation
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% 10 FHLE Gonocaryoside A (1) B & U¥ Gonocaryoside B (4) D&

LEWw1 I IAEHERE LTHELN, B5MREEnegativeion FAB-MS X ) 53 FR % C,,H,,0,, & g L 72,

L& 11X "C NMR AX7 } )L (Table2) 8L 'HNMR A% bV (Table3) (2HBWVTH IR A b
SR [0 166:20°51.28 §:08.654(3H, v, =BT HE G [0,.158.7, BLES, 557.67 (1H, 5)]; 7l =
WER [8c 96.0, 8, 6.41 (1H, d, J=9.9 Hz)] B & U} B-glucopyranosyl Z=DFIEL RIE SN/ Z LA 5, Fig. |
WRL7cL ) 2R oEEN#ESI N, 1Y NS FEREGEL LIZEa4) MM FE#EETHL L ER
L.

801662  8.512

OH
CH,O0H

Fig. 1. Partial structure of compound 1

SHI2BOIATNVANKZNVREY 7TV B 1754, 172.2) DRBOLNL-DOT, L&MW1 DT
LAH)IKSBEEITo7L 25 1aB LV 1b 2 FNFN 79 mg, 34 mg 157: (Fig. 2).

OOCH; y
COOH
it HO——CHj
- + 3
o 5% aq. KOH g HO——H
g = CH
- O-Gle 0 0O-Glc 3
10
compound 1 1a (79 mg) 1b (34 myg)
(200mg)

Fig. 2. Alkaline hydrolysis of compound 1

fER L) 208 % H X5 EHEY) Citronella gongonha 7 & BB S N TW A+ 3 4 1) K4 FEHEKkingisidic
wid"TH b ENHRIN, 2B, (LEW1aD NI ANER M F I WKIER A 7 X5 D Lonicera
morrowii & BB X 1T\ 5 kingiside”, 8-epi {4 (2 Citronella gongonha 7> & Hi g & 1T\ % 8-epi-kingisidic

_5_
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acid"Tdh 5.

OH i

OH OH
(0]

10

kingiside” 8-epi-kingisidic acid®

& 1bZ 'HNMR A7 b)L (EBROEFLE) BLUBCNMR A7 b b (Table2) 125V T,
ANKZVREL TV (8.179.0), BEEIHE L BHMMNBRFE S 7V (3. 78.7), KEEHKDHFITIR
DAF 22 7 F IV [8:73.1,843.84 (1H, ¢ J=6.6Hz)] BL U A FLEIZHET L2 7 F L [8.23.0,18.2.
3, 1.39 (3H, ), 1.16 (3H, d, J=6.6 Hz)] 7*ER#| S 1, 2, 3-dihydroxy-2-methylbutanoicacid Td 5 = & 7 |
L7z, L2 L, ZORBBICIZ4BORME L, D) bofk, L, DMLAE) EETE. 22
TRIZHENRS L) k21T o 72,

- 2, 3-Dihydroxy-2-methylbutanoic acid (1b) D #ExEC & DT
fLa¥ 1b OAEITELE % $RE T 5 728 12 angelic acid methyl ester 8 & U tiglic acid methyl ester 7* & L-. D-
L) b B1K (angliceric acid, 2) 3B & U'L-, D- b L+ 4K (tigliceric acid, 3) % &5 L 7= (Scheme 1)

COOH COOH
Hj COOCH;3 s °R
1) OsOy4 HO——CHj3; H3C——OH
—_—
2) OH- HO—4+EH T g-aifioh
H CHs; ) ¥
CHj; CHj;
angelic acid methyl ester angliceric acid (2)
COOH COOH
H3 COOCH;3 08 oR
1) OsOy4 HO—1—CHj3; H3C—1—OH
g 3R i 38
2) OH" H OH HO——H
H3 H
CHj3 CHj
tiglic acid methyl ester tigliceric acid (3)

Scheme 1.  Synthesis of angliceric acid (2) and tigliceric acid (3)
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Table 2. '“C NMR spectral data of compounds 1-6, 1a, 1b and 6 M (pyridine-d;)

C 1 la* 1bt 2+ 31 4 5% 6 6M
I 96.0 93.9 95.9 96.1 95.8 95.6

3 assy ST 153.0 1537 1529  153.1

4 1113 1130 112.8 1115 1105  109.8

5 337 26.5 343 338 30.8 30.9

6 36.5 33.6 36.8 36.4 36.4 35.8

G L A T 1725 1722 1753 172.8

8 75.2 76.4 75.4 75.4 71.0 70.7

g o #52 38.9 45.5 453 43.9 43.7

10 203 17.2 20.5 20.2 20.1 20.2
11662 1717 168.4 1663  167.1  166.9
OCH, 51.2 51.2 51.0 S1.1
OCH, 51.6
' 1754 179.0  179.0 1789 1756 1737 1747 1747

5 75.4 78.7 78.7 78.4 75.6 79.7 78.8 78.8

3 73.6 73.1 73.1 y 73.6 72.6 72.4 72.3

4 12.9 18.2 18.2 16.8 13.1 13.8 18.3 18.3

5 17.7 23.0 23.0 223 17.8 62.3 b 219
Gle-1  100.4 98.9 100.6 1003 100.6  100.5
2 74.9 73.3 75.0 74.6 74.8 74.8

& 78.7 76.9 78.7 78.4 79.0 79.0

-4 71.6 70.2 71.8 70.1 73 71.1

5 78.3 76.2 78.4 78.0 78.5 78.5

-6 62.8 61.3 63.0 61.5 62.2 62.1

* Measured in D,0.
T Measured in CD,0D.
# Measured in pyridine-d; and D,0.
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7 v #H ) HK S 1b & angliceric acid 3 & U tigliceric acid @ 'H, *C NMR AR bV & 5 L 72 =

HIZ1b DHEIFELE % RE T 5 72912 anglicericacid D 2578 % 4T - 72. N, N-dimethyl-L-phenylalanine
L WREESE 2 RN L 7SR FEE S 2 BEME T BV, #AHR® HPLC 12 & ) angliceric acid D W% 57%] % 17 -
L 2 A 12.7min. & 15.5min il 2 KD — 2 % 5.2 /- (Fig. 3).

(2R,3R) (25,35)

12.7 min. 15.5 min. _
mobile phase: 0.8mM CuSOy4

1.6mM N, N-dimethyl L-Phe aq
column: AQ-312 (YMC) 6.0 mm x 15cm
flow rate: 1.0 ml/min.

detection: UV (230 nm)
column temperature: ambient

10 15 20 (min.)

lymjecuon
(Rosi

ﬁ

o+
wn

Fig. 3. Optical resolution of angliceric acid

AHEXRHCTa-t FOXF T ANKR VB THLGE, 2UASEBOILEMIEEL»SEREINS
TEARHGNTVAY. Fit, LAM1b RAAMHICTHFLALTS, 155mindE— 2 &£ —H L7,
COZLEENILAWIbD2MIIISEBTHA I EARE N, UEDERL VLS 1bid 28, 35-

angliceric acid T» 5 Z L AL L 2 o7z,

- 28, 3S-Angliceric acid D& &I B DR ET

TUNEOEESUNBLRETS-0IC, ur 7Ly Yo 'H-"C MM % 85 2 HMBC % &1
BRE L7, ZOME, BRBROIAT VALK LEE (51754) L AFLEFTF >3 /L 5
1.88 3H, 5)] BLUBEFEICBEL/AF 7O b2 7+ [65.04 (1H, g J=6.8 Hz)] |2, ¥ 7-&His
MO ZFIVHANKZIWIRFE ©®1722) L XFrT7FO b7+ [83.56(1H, brd, J=12.3 Hz)] 8L
BREICBIEL /- AF 7 by 7+ 8559 (1H,q J=6.6Hz)] ICFhFha s LT Hy 7>
IHERR XNz (Fig. 4). ZOER L VLA 1 12 kingiside D 7, 8 (ZASFAZ L 72 b D12, 25, 3S-angliceric
adPHETAHAILIZLD I0BRBELZRLTVWALIENFALI Lo,

0
/\ @56 COOCH3

84559H 0%, H

OH
o CH,0H

Fig. 4. HMBC of compound 1

_9_



% 1 ® Gonocaryum calleryanum DS HRR

B, 1tEW1 DNOEDS 2BIE L7 T A, SULOAFIVE 8188 @BH,s)] DY 7+ IV E BB L7
RS, 4D A F IV E [61.45(3H,d J=6.6Hz)] BL 10D AF L% [51.67 (3H,d J=6.8Hz)] D 7
+ V12 NOE 28l S 7z (Fig. 5). ZOERIIEICRRIKKEFTEHOEREHFL TV 5.

OH
OH
o CH,0H

Fig. 5. NOEDS of compound 1

L& a I THBEHEKRE L TE SN, negativeion FAB-MS D7F— 4% £ 0, BF&EF 506, 7%
C,Hy 0, EIRE L 72, '

teEW1 L4D'HBLXUPCNMR AR PVERKBT AL 1LICBWTBEI S A b ¥ 2 VAR
DY T+ I [8:51.2,843.65(3H, 5)] 2NHEL TWALSIEEW 1 L 1212—F L7 ("C NMR: Table 2,
'HNMR: Table3). £ TILEMA XTI T I AY LIZE D AFMELALEZAE) AF LI AT VAN
f#oNn, £ONMR 77— i3{LEW1 L E2IT—FKL 7 (Fig. 6).

COOCH;
N
OH mieran 0 OH
CH;N
OH b H HO OH
o CH,0H o o CH,0H
compound 4 compound 1

Fig. 6. Methylation of compound 4
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PERR7AERZHE L T1 B LU 4 D& kingiside, kingisidic acid ® 7, 8 fIAFAR L 724 D2,
25, 3S-angliceric acid 2 #E G LB RE L. (bEW1 BL U4 BB ITHFBR LA ) M1 NEHE
KT ) gonocaryoside A (1) 3 & UF gonocaryoside B (4) & an L 7c.

o OH

OH
o CH,0H

gonocaryoside A (1): R=CHj
gonocaryoside B (4): R=H

% 2T ¥FrHIL A4 Gonocaryoside C (5) D

L& 5 (CLH,0,5) FABHEKEL LTHELN, 2O 'HNMR AX% b)L (Tabled) £ LU "°C NMR
A7 M)V (Table2) &1, 1 LEMICEIAN) N1 FEBEEICRESEI»O AT VAENKELT
WEHRLDEHEESIN, LAL, STIR1ITEHASNZAFLVEIIHRT S 7+ IV (5, 1.88 (3H. s).
8c17.7] 25EEL, 1 TRBDHON Lo/t FOF I AFIVIZEDL 7V [8.62.3,8,4.37 (2H. br
)] PEEI SN RICE FOF L AFNEDONBERET H72OICHMBC ZllE L2 & 25, (K5
MOTZATFNANKZNVKFELY 7TV 1737 LBEFICHEEL-AF 7O b2 7+ (6505
(IH, g J=6.6Hz)] BL U Fo* I xFLr7 70k 7+ [6437 2H, brs)] 2, TG HIO
ATNANKZNVRFZESZ TV B1722) LEEECEREL/AF 7O b 7+ (6558 (IH, ¢
J=68Hz)] X AF 7 H b7 7 F [83.560H, brd =11 4Bz s FREha s 7 b2 o0 v T

) Y IHEBD 5N [Fig 7).

/\ A}.se COOCH,4
b

8 5.58H
: o 8c 1722

HO
o OH

HOH,G 2y 1 =5 OH
SR, L“ o CH,0H
8 5.05

Fig. 7. HMBC of compound 5
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B3I AU KA KEMEICIDONT

DEDKHER LD 5§ OEEILL1 O S-hydroxy AL RE L. 2B, TV NVEOHKEGTEBIZ OV TRk
ETHAH. {LEWS IIFHILEH TH > 72D T gonocaryoside C £ 5% L 7-.

OH
OH
0 CH,O0H

gonocaryoside C (5)

% 31 FHALEW Gonocaryoside D (6) DI

{EE&4 6 (C,H,0,5) ITEEHEL LTHESN, NMR 77— % (C NMR: Table 2, 'HNMR: Table 4)
LSUMSORERINILAEW1I D7, 3 ML LIRS, IMIEADZATAD) b—FDPRRLTWAEZ &

HFRENZ, TOZELEW6 ECHNRELLLIHE/ AFNIATME 6M) HiFH NI
Eh b bR INIC (Fig. 8).

; 3
compound 6 ——————> HO
CH;,N, HO 0 T (o) OH
" i H | Ho o
LRI o 0 CH,0H

6M
Fig. 8. Methylation of compound 6

RICHARMNEBEEZRETA7-DILEHMMOHMBC ¥ JIE L7 24, hVEKZVRFEL VL (S
172.8) EX FFL SO T X FIV [8357T(BH, )] BLUAF T by 7+ [63.73 (1H, m))]
2, ANKZWEEITFN 1747 EXAFAETOLN 7+ [61.77GH, 5)] B L OEEFIZHE
BLixFr7ab 7+ [6551(1H,q J=6.6Hz)] {2, TXF—VRELTFI (8956) LT/
=70 b 7F0V [6540(1H,d J=78Hz)] BLUBEIIKE L AF 7O b 7L 5551

(1H, g, J=6.6 Hz)] | %N £ HMBC DHBAZED 57z [Fig.9). SOOI L LTI VEIZ8IIHES

(ol=)



%1% Gonocaryum calleryanum DS AR

LTWwabZ EHHIBRL.
8¢
172.8

)
5,3.57H3COOC 373 COOCH3
R_H

By 5.40

Fig. 9. HMBC of compound 6 M

LEDIERLY 6 DHEEIZ1 D7, 3MBOIAFVESHERL-LDERELT.

HILEW T o 72D T gonocaryoside D & 654 L 7=.

7 11
HOOC , $OOCHs

HO OH
o o CH,OH

3 i { oo

gonocaryoside D (6)

L& 6 134



Al TSK/AF TSR/ A FRMEICOVT

E48 T7SKRK/AR TSR/ A REERB&EICDOWNT

#1H BAtaEYomE

fLEWT-1213 ' HNMR A7 bV (EBROEFLHE) BLUUCNMR A7 b)L (Table5) % CHAE
FRET A EIZLD, apigenin (7)'”, apigenin 5, 7-dimethyl ether (8) ', apigenin trimethyl ether (9) ",

+

apigenin 7-O-glucoside (1 0) ', apigenin 7-O-neohesperidoside (1 1) ¥4 & U vitexin (12) ' & [3]7%€ L /2.

OR® HOH,
HO 0
HO

OH O

apigenin (7)'”: R'=H, R%=H, R3=H apigenin 7- O-glucoside (10)'*
apigenin 5, 7-dimethyl ether (8)'": R !'=CHj;, R2=CH3;, R3=H
apigenin trimethyl ether (9)'": R'=CH3, R2=CH3, R3=CHj3

HOH
HO— 0

HO
(o]
HO
HO
OH

apigenin 7-O-neohesperidoside (11)"” vitexin (12)""

%210 ¥t &% Apigenin 7-O-Bapiofuranosyl-(1-6)-3D-glucopyranoside (13) D&

tE®w133HERKLLTHEOR, FOFABMS 77— 7 X N FEB L UGFRE FhFh 564,
CyHyO, & -7 L 72,

ItEW 13D 'HNMR AR ML (EBROIFLH) BLUCNMR A2 ML (TableS) % st L 7:
R, 1312103 & UF11 & [@HEIC apigenin 7-O-glycoside TH 5 I EHHEE S Nz, TDI LIXUV A
RZ M VIZBWT, AICIL F 7213 NaOMe %R0 L 72B%, 331nm ORINASSEERMB A~ 7 b L, NaOAc
TMRIHEFOBIFROOA LV L HFaNLD,



35 1% Gonocaryum calleryanum DREESHRER

F7:,'HB LU PCNMR (2B T Bglucopyranose LIAHZ 1D T / ~—7KFE (84.82(1H,d J=2.9 Hz)]
BLUT /) v—kFE 5109.3), BEEIKES L-BMUBZRES 7+ )V B78.8) FVEHI s, B
apiofuranose DFFEA R S NIz, E 61T, glucose D 6LDRFEL 7 ND 8674 ZEH S5 2 27
5 glucose D 6 iL|Z apiose VFEE L TWVAHbDEFEEN, AH AT 1 7= EFEMR vomifoliol 3-0-5
apiofuranosyl-(1-6)-3-D-glucopyranoside (14)'® OFEERD C NMR 7— ¥ L B L /- & 2 A —F L 7.

& 5612, L& 13 & apiin [apigenin 7-O-B-apiofuranosyl-(1-2)- 3-D-glucopyranoside] (1 5)'” @ Rffii, {#4¥F
fiff] # TLC 3 & OFHPLC (ODS) 12 & ) lBHRET L, AL NIZRL S T & &R L/ (Fig 10).

11.4 min. (13) | 14.0 min. (15)

g« e

0 ) 10 15 (min)

injection

13 15 mobile phase: 50% MeOH
column: R-ODS-5 S-5 120A (YMC) 4.6mm x 25¢m
) : . flow rate: 1.0 ml/min.
EIOAC'HcozH'?(%ﬁC 1‘121027 detection: UV (254nm)

column temperature: ambient

Fig. 10. TLC and HPLC (ODS) of compounds 13 and 15

LDLED#ER L VLG 13 D& % apigenin 7-0-B-apiofuranosyl-(1-6)-3-D-glucopyranoside = {#7%€ L 7=.

o)
CH,0H

OH OH

OH O
apigenin 7-O-f-apiofuranosyl-(1-6)-3-D-glucopyranoside (1 3)



#am TISK/AF - I75K/ A4 REMECONWT

Table 5. C NMR spectral data of compounds 7-13 and the sugar moiety of 14* (DMSO-d,)

C 7 8 9 10 11 12 13 14
2 163.8 164.3 163.7 164.2 164.2 164.1 164.4
3 102.8 103.2 103.8 102.7 103.1 102.6 103.0
4 180.8 181.7 180.9 181.7 181.8 181.9 182.0
5 161.1 160.8 160.5 161.4 161.1 161.3 161.6
6 98.8 99.7 99.6 99.6 99.6 98.8 99.6
7 164.1 163.4 163.1 162.8 162.6 162.3 162.9
8 94.0 92.9 92.4 94.8 94.7 104.4 94.8
9 157.3 157.6 157.4 156.7 157.9 155.6 157.0
10 103.7 104.9 103.8 105.5 105.6 104.2 105.5
g’ 121.3 121.6 121.1 120.8 121.1 121.8 120.9
ion 128.4 128.4 128.3 128.3 128.5 120.5 128.7
o 116.0 116.2 116.1 115.9 1159 116.0 116.1
4 161.5 161.7 161.4 161.1 161.4 160.9 161.2
OCH, 56.0 56.1
OCH, 55.8 55.8
OCH, 55.6
Gle-1 100.2 98.6 73.8 99.9 99.6
2 73.2 77.1 71.3 73.4 73.7
-3 77.2 77.0 78.7 76.3 76.7
-4 69.9 70.6 70.0 69.8 70.0
<5 76.6 77.4 81.2 76.1 75.9
6 60.8 61.0 61.5 67.4 67.5
Api-1 109.3 109.3
2 75.6 75.5
-3 78.8 78.9
-4 73.1 73.3
§ 63.4 63.3
Rha-1 100.5
3 70.2
3 70.6
-4 72.3
5 68.6
-6 18.1

* Data taken from ref. [16].



$2®| Crescentia cujete DESIHAR

$28

Crescentia cujete DR RE

B 181 Crescentia cujete [CTDW\T

Crescentia cujete L.1% / 7 ¥ » 71 X 5 # (Bignoniaceae) (BT AE & 3-5m DAKT, B7 ¥ 72054
LTwa, KiE#ig~X++L4T “DAOTIEN” LIFIEh, ERIOmBEORELXDITAL. /2, Xb
T4, FICERICBWTRRELEZKE, HAXE, TH, BEELLTERAICHLTYS., 25612,
RAIFALABIFZLINEONHDIE “SAMDAOTIEN” &IEiEH, dEEx BAYE L THlRENT
W5,

ARHE DILFER S Agarwal 512 L DEBREHD S TREISRT A ) N4 FEHEK asperuloside, plumieride
WHEEINTWL ™, LiL, EHBLTHLIREIDVWTOBRGHEITOA TR, 22T,
EERAREYOEBRREOKBEEEFTICOVTRIEEYITo72. T2, FavF 27 by RHIHFHO
IZR 51 % plumieride D3AAEI A S5 5 N7 2 & IZBERMATR .

OH
OH

o CH,0H

OH

asperuloside'®

plumieride'



W2 M, SMBLUMU

£28 Hd, THEIUER

Crescentia cujete DEIEFRFE (300g) * A5/ — LV TREL, 2%/ — Vit 162g 187, 561
7oA 8/ — Vi EKICERER, =— 7 VTHAEL, KB % Diaion HP-20 7 7 4 7 0~ MIfFL,
K, 25% A% /=), 50%A% )=, X% )—LTIRRAEH L. &5I12KEHESE n-BuOH TH
oL, #Dn-BuOH &, 25%* ¥ / — VIEHES, 50% A ¥ / — ViEHE S 2 IEER S L 0RO &
BrOw ST 74—ITHlE - BERL, 8BOLEW 2 FEMAICRTINE TH7 (Chart 2-1, 2-2).

Dried fruits of Crescentia cujete (300 g)
extracted with MeOH

MeOH extract (162 g)

defatted with Et,O

| |

Et,0 layer H,0 layer
(6.8 g) (155 g)

l Diaion HP-20 cc

| | !

H,O eluate 25% MeOH eluate 50% MeOH eluate MeOH eluate
(1.1g) (1.2 ¢g) (1.4¢)
n-BuOH layer H,O layer

(1.1g)

| Silica gel cc (EtOAc:EtOH:H,0, 8:2:1)

I l l I

Fr. 1 2 3 4 5
HPLC MPLC
(ODS, 5% MeOH) (ODS, 8% MeOH)
HPLC
MPLC 16 (157 mg) (ODS, 10% MeOH)
(ODS, 5% MeOH) 30 (12 mg)
| l I 23 (90 mg)
Fr. 1-1  £504 1-3 1-4
HPLC HPLC
(ODS, H,0) (ODS, H,0)
19 (18 mg) 21 (21 mg)

Chart 2-1. Extraction and isolation



#2® Crescentia cujete DRESHER

25% MeOH eluate (1.1 g)

] Silica gel cc (EtOAc:EtOH:H,O, 8:2:1)

|

Fr. 1 2 4 5 6 7 8
MPLC
MPLC (ODS, 12% MeOH) | MPLC
(ODS, 12.5% MeOH) HPLC H(SLDCS' 5% MeOH)
HPLC ODS, 12% MeOH
(ODS, 10% MeOH) { e MeOH) |~ oDs, 2% CHaCN)
37 (240 mg) AN ToR] 16 (83 mg)
39 (10 mg) 24 (30 mg)
Fr. 3-1 3-2 3-3 Fr. 4-1 4-2
HPLC HPLC HPLC HPLC HPLC
(ODS, (ODS, (ODS, (ODS, (ODS.
5% MeOH) 7% MeOH) 10% MeOH) 10% MeOH) 18% MeOH)
27 (29 mg) 41 (35 mg) 38 (18 mg) 31 (61 mg) 46 (210 mg)
28 (13 mg) 42 (20 mg) 40 (14 mg) 34 (29 mg)
35 (27 mg)
50% MeOH eluate (1.2 g)
Silica gel cc (EtOAc:EtOH:H,0, 40:5:1, 8:2:1)
Fr. | 2 3 4 5 6 7
MPLC MPLC MPLC
(ODS, 27% MeOH) (ODS, 30% MeOH) (ODS,
HPLC HPLC 40% MeOH)
(ODS, 30% MeOH) (ODS, 35% MeOH) [ HPLC
4 (ODS.
29 (20 mg) S(15mg) 40% MeOH)
Silica gel cc 25 (60 mg)
(CH,Cl,:MeOH:H,0, 26 (30 mg)
7:2:1, lower phase)
Fr. 3-1 3-2 Fr. 4-1 4-2
HPLC HPLC HPLC HPLC
(ODS, 40% MeOH) | (ODS, 37% MeOH) | (ODS,20% MeOH) | (ODS, 18% MeOH)
33 (20 mg) 32 (10 mg) 43 (21 mg) 44 (27 mg)
36 (22 mg)
Chart 2-2.

Isolation of compounds from 25% and 50% MeOH eluate
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£3 C,ERECDONT

% 136 ## 2, 4-Pentanediol glycoside (16, 19 3 £ 1820) D&

L& 16 38T EE negativeion FAB-MS (28T m/z265.1284 DIM-H| 1 # » ¥ — 7 % § 2 L 7
&, FOFFRE CH0, L REL 7.

L& 16(Z ' HNMR AX%7 bl (Table6) IZBWVWTAFLETO YT 7 FIb [§1.05 (3H. d J=6.3
Hz),1.03 (3H,d J=6.3 Hz)], KEEZEDfHFABO X F > 70 b > ¥ 7 F )L [83.89 (1H,ddg, J=7.3.7.3. 6.3 Hz).
3.80 (1H, ddg, J=7.3,7.3, 6.3 Hz)], *FL > 70> ¥+ [61.67 (1H, ddd J=14.1,7.3, 7.3 Hz). 1.4
(1H, ddd, J=14.1, 7.3, 7.3 Hz)] B & U¥ B-glucopyranosyl Z:(ZHK$ 5 > Y+ v AEll s n/z, 72, 'C
NMR A-X7 bl (Table 6) TIZAFVREL FFN (5217, 18.7), KEXDMHIIBO X F o FEL v
+) (873.8,65.1), AFVLVRFEY TV (844.6) B & U Bglucopyranosyl ZEIZHFKT 5 2 7+ LAl
HHN5S,

DEo7—% &0, L& 16142, 4-pentanediol i 1 53F D Bglucopyranose DA4ES L TV hH LD X %
iz b

Table 6. 'H and "°C spectral data of compound 16 (D,0)
13C lH

1 187 1.03 (3H, 4, J=6.3 Hz)

2 73.8 3.89 (1H, ddg, J=7.3, 7.3, 6.3 Hz)
3 44.6 1.67 (1H, ddd, J=14.1, 7.3, 7.3 Hz), 1.41 (1H, ddd, J=14.1, 7.3, 7.3 Hz)
- 65.1 3.80 (1H, ddg, J=17.3, 7.3, 6.3 Hz)
219 1.05 (3H, 4, J=6.3 Hz)
Gle-1 990 4.35 (1H, d J=8.1 Hz)
-2 72.6 3.05 (1H, dd, J=9.2, 8.1 Hz)
-3 i) 3.31-(18;.dd»J=9.2,'9.2:Hz)
- 69.3 3.20 (1H, dd, J=9.2, 9.2 Hz)
-5 75.4 3:25:(1H /ddd, 4=9:2,°5:,-2.:1 Hz)
-6 60.3 3.73 (1H; dd..J=12.3,y2.1 Hz), 3:54 (1H,dd, J=12.3, 5.7 Hz)

LA L, {b&4% 16 21X(2R, 4R)-pentanediol, (25, 45)-pentanediol, (2R, 45)-pentanediol, (25, 4R )-pentanediol
DABOERUKIHFEET S, FITRIIBRE L) 2 EREITo 72,



% 2™ Crescentia cujete DREHAER

AL 16 DHEIEEBIZOVT
L& 16(50mg) DEENIKS W T — 702 T3 @RI L2257 27 32 16a & 4mg

187 (Fig. 11).

HOH,
HO
HO (0] OH OH OH
= /l\/l\ =
2 4 IN HCI
16 (50 mg) extracted with Et,O 16a (4 mg)

Fig. 11. Acid hydrolysis of compound 16

meso-2, 4-pentanediol (17), (2R, 4R )-pentanediol (18) 3 £ 1F16a ?® “C NMR % lL# L 7- X 2 A Table7
D &£ 9 |2 meso-2, 4-pentanediol 17) DT — ¥ & —FK L 7.

CORR, {LEW16D 2B LV ANMDOMIAEIL2S, 4R b L CIX2R,4S THAH T L A HIBAL 72,
ZIT2DOKERED ) L EL LMIC glucose BFHEE L TVLDPEBHLNIITLHDHIZS ) a2 L —
232y 7 b IDEEERAE. '

Glucose (IDEITH 1), PG LRESNTVEDT,16 £ 16aDCNMROT I ALY 7 b D% (8A
glucoside- 8Aaglycone) ¥ 7' I L— a7 FORAIME ICBS L TAKZE Z A glucose 122 LD R
FBOKBEEEST LI LATRBEN (Fig 12).

HOH, OH
Ho R il
HO Oimss
OH +6.8 | -3.7
H

Fig. 12. Glycosylation shift of compound 16
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$2MW Crescentia cujete DRGSR R

L&4 19 (C;Hp0,) B L 120 (C¢HyO,) &, #D'HNMR AR bV (EBROEZH) B LU'C
NMR 22 k)b (Table7) I2BWVWT, 1677 I VBFIHET LT I AERI S 7.

ILEW19 DEEICOWTIE2MEDT / v —KFE [64.38 (1H, d J=8.1 Hz), 4.34 (1H, d, J=8.1 Hz)] & &
N7 /) <— k% 6102.4,100.0) I2EDL T/ FAMBBRI S, SHIZFN ST glucose TH 1), "C NMR
128\ T glucose D 6LDRFEY 7T VH 868215880 M5 T LA 5 gentiobiose & 78 L 72,

L& 20 DFESRIZ2MEOT / v —KFE [64.35 (1H, d J=8.0 Hz), 428 (1H, d J=8.0Hz)] B L U7 / ¥
—RFE (8103.2,99.9) \ZE DL T/ FANBAI SN, &5 ICHEERIL glucose, xylose 2> SHER S LTV %
CENBHLME Lo, FEORKEARERIL P)CNMR 2BV T glucose D6 LD RFEL 7+ V75 568.3 1252
HHENEZERLRD L) ISHRE L.

ILEW19B LV 2002 4LDTFBERBIZOVWTIET ) IVEFONMR 7= D16DT— % &
—HTAHEILLN, 16 LRAILEBTHLZEVHLNER ST,

U ERR7ERZRELTILEW16,19B LU 2001EELY ZNE N (2R,45)2-BD-
glucopyranosyloxypentan-4-ol (1 6), (2R 45 )-2-3-D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-4-ol (19).
(2R 45 -2- B-D-xylopyranosyl-(1-6)- B-D-glucopyranosyloxypentan-4-ol (20) & {#7E L 72.

HOHC HOH,
HO Q HO o
Nt /l\)\ o 4
; ¢ H O OH
(2R, 45)-2-B-D-glucopyranosyloxypentan-4-ol (16) OH /l\)\

(2R, 45)-2-B-D-glucopyranosyl-(1-6)-
B-D-glucopyranosyloxypentan-4-ol (19)

HO 0
i e N i
OH HO%
HO o OH
5, /l\)\

(2R, 45)-2-B-D-xylopyranosyl-(1-6)- 3-D-glucopyranosyloxypentan-4-ol (20)

%28 ## 4-Hydroxy-2-pentanone glycoside 21 8 £ 1823) Ok

L &% 21 1255 #EHE negative ion FAB-MS (28T m/z 263.1138 IC[M-H] 1 + > ¥ — ¥ Z /R4 = &
o, FOFTFR%E C, HuO, L HRE L7

fLEW 2113 ' HNMR A7 M)l (Table8) (2BWVWT, XFLETT P> 7 FIb [82.19(3H,s),1.16
(3H, d J=6.1Hz)], KEEEDMITBOXF > 70 b YL 7+ [84.32(1H, ddg J=1.3,6.1, 49 Hz), A F
Ly7a by 7+ (8282 (1H, dd J=16.4, 7.3 Hz), 2.65 (1H, dd, J=16.4, 49Hz)] B & I}



E3IM CEMEICONT

f-glucopyranosyl HEIcHRTAY 7Rl SN, F/2, "CNMR AXRZ kL (Table7) TiE AL+
SVREYTFL 32142), KBEORFIROAF Y REV TNV G117, A*FLYREV IV (B
50.0), AFNEREY TV (8297, 189) B & U Bglucopyranosyl ZIZHK TS L 7+ LA 5
7

Pto7—4 &0 (L6%211316 D4 LOKEEENBEIL S M 72HEiE, T 7% D 5 4-hydroxy-2-pentanone
12 1 3F D Bglucopyranose B FEE L TWHbDELEZ LN,

KIZ, ILEW221 DAMDUBFEEREET H7-OIRIZERS L) 2EREIT-7C.

ALE 21 DX ELE OMRET

LEW21 D4 MO THEEZBELNITALDIZ, LE&WI6 LB )T L—2 327 b
DEBAERIAI. T/ AL 2FEHIR21DENL RV, Scheme2 (I/RT EH)IZT7EF 2T+
F7LFe K25 (4R) B XU (4S)-hydroxy-2-pentanone (22) DEEW % &8 L 72 (°*C NMR: Table 7.
'HNMR: EBROEZHE) |

| /?H\/ﬁ\
)k CHiCHO 4 2

0.01% NaOH

Scheme 2. Synthesis of 4-hydroxy-2-pentanone (2 2)

LEW21 L 22D CNMRD 7 I H V7 b#E (A glucoside- A aglycone) (& Fig. 13 1Z/RL 72L& 9 %
ERELDAMIZREBTHAZ EPHLNE 20T,

HOH, fo)
o 9w e
HO ' P
OH +7.8 -29
H

Fig. 13. Glycosylation shift of compound 2 1

fte23iE, #O'HNMR A% h)L (Table8) B L UPCNMR A7 k)b (Table7) (25T,
2107 7)) 2 v ET AL T VDIEH, 2BDT /v —KFEY 7+ [84.43 (1H,d J=7.8 Hz),
440 (1H,d J=78Hz)] BIU T/ ~—REV 7+ (51024, 100.0) D& s 7z, F/-, FESIZ2 5
F O glucose > SERENT WA I EHHLNELRD, "CNMR A7 M LIZBWT glucose D 51 &
U6 LA F N £h-1.0ppm, +8.1ppm ¥ 7 b L TV 5% Z & A5 gentiobiose & % L 7.
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B3 CEMECONT

PEO#HBEL Y ALEW21 B LU 230MHEL £ (4R)-4-BD-glucopyranosyloxypentan-2-one (2 1)
£ L U (4R)-4-BD-glucopyranosyl-(1-6)-B-D-glucopyranosyloxypentan-2-one (23) & {5 L 72,

HOH,C Hom o
HO W Q -~
HOWO o) i G
" OH HO °
9 8 HO o} 0O
OH
(4R)-4-B-D-glucopyranosyloxypentan-2-one (21) M

(4R)-4-B-D-glucopyranosyl-(1-6)-
B-D-glucopyranosyloxypentan-2-one (23)
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a8 C,EMBEICDONT

% 13H BRALaEYotEs

L& 241 NMR 7— % B X °FAB-MS & 1), /N5 BHH#R) Malus sylvestris & ) BB S LT %
(3R )-1-B-D-glucopyranosyloxyoctan-3-0ol*” & [@] % L 7= (3C NMR: Table 9, 'H NMR: EERDEIZHE) |

HOH, H
HO 0

HO O/I\/\/\/\
OH

ll|llo

%)

(3R)-1-B-D-glucopyranosyloxyoctan-3-ol (24)

5 2 JH ¥r#8 3-Hydroxyoctyl glycoside (25 3 £ 1¥26) D&

fL&% 25 (CH,0,) IZHRWE L L THESMN, "CNMR AR b)L (Table9) % #5t L 7-4E %, 24
DT 7)) A VEFICHRTIAFAVERES 7TV G13.2),6BDAFLYREY 7TV (567.2, 36.0.
35.8,31.0,24.3,21.8), KEREDORHIFBOAF VREL 7+ )V (868.6) B & U glucopyranose, apiofuranose
WHETLZY 7T UPBEISNS Z EH 6, octane-1,3-diol 7 771 2 & L, £D 1 fiLlZ glucopyranose.
apiofuranose 2’E & L TV b L HEE S NL7C.

L& 25 DFEERIZDOWTIE, "CNMR 2BV Tglucose D2 LD ERFES 7 F A8 78.7 (ZEBI S 1
HIENORDLIITHREL., TDT &) ) L EEFEE (-)-syringaresinol-4, 4'-bis-O-f-D-
apiofuranosyl-(1-2)-3D-glucopyranoside’’ DFEERD NMR 7 — ¥ & —HT 5 T &6 LR S 7.

F7:, 3O BEREBIZONTIZI2S DBIIKFREICE VIBON/IT 7)) a3 DIEELES+TEZ R L,
NEEE —HTHI O REEB L H%E L7 (Fig 14).

H

lllllo

Y

compound 25
(40 mg) 2N H,SO4 HO/I\/\/\/\

extracted with Et,O

w

25a (6 mg)

Fig. 14. Acid hydrolysis of compound 2 5

L& 26 (C,Hy40y,) (3£ D 'HNMR A7 b L (EBROHBH) B LU PCNMR A7 b L (Table
9) IZBWVT, 2407 7)) I VEFITHEBTE L S F L DIIH, glucose2 FFFIHYL T AT /v — K
FL 7T [8437(1H,d,J=8.0 Hz),432 (1H,d J=8.0Hz)] BL VT /v —REI 7+ (5102.4. 100.0)
PR SN, (LEW26 DELIZOWTIE, BCNMR 2BV T glucose D 6 LD RFE L 7+ L5585 68.3
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1Bl XN B T & A5 gentiobiose E{RE L7, F72, (LEW26 D3O KEREIZOVTIX, 77
95D BC NMR F— 2 AMELEW24BL V25D F— 9 L —BITHI LML REBEREL 2.

Table 9. '"“C NMR spectral data of compounds 24 - 26 (D,0)

C 24 25 26 C 24 25 26
1 67.1 672 672 BGlc  BGle  BGl
2 36.0 360  36.0 I 100.0  101.0  100.0
3 68.6 686 685 2 737 78.7 72.6
4 357 358 3538 3 756  75.8 75.5
243 243 24.2 g 693  69.5 69.0

6 31.1 310 311 5 754 75.7 74.5
7 21.8  21.8 21.8 6 602  60.7 68.3
8 13.2 13.2 13.2 BApi  BGle
13 109.2 1024

+ 76.7 73.8

gh 79.3 75.4

4" 73.6 69.1

5" 63.7 75.2

6" 60.3

DEo#ER LY, (LEW25B LU 26 DHFEEZ £FNEF N (3R)1-Bapiofuranosyl-(1-2)-B-D-
glucopyranosyloxyoctan-3-ol (25) # & ¥ (3R)-1-B-D-glucopyranosyl-(1-6)-B-D-glucopyranosyloxyoctan-3-ol
26) LREL .

HOH,
OH OH HO

HO 0—H, OH
OH HO 0O
HO o/\/\/\/\

OH

(3R)-1-B-D-glucopyranosyl-(1-6)- f-D-glucopyranosyloxyoctan-3-ol (26)
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£S5/ A4UFRARICONT

%13 BAHLeEYORE

L& 371 ENMR 7 — % ('H, ®CNMR: Table 15) & V) I/ /N7 BA-8Y) Scrophularia ningpoensis 7>
5 H X TV % 1-dehydroxy-3, 4-dihydroaucubigenin® & [8 % L 7:.

HOH,C
10

1-dehydroxy-3, 4-dihydroaucubigenin (3 7)

82T FHIRILEY Crescentin1 (27) B & UF Crescentin I 28) Di#1E

L &% 27 125 5 FEHE negative ion FAB-MS (28T m/z 185.0803 IZ[M-H] 4 # » ¥ — 7 Z/R¢ 2 &
o, F0O9FR % CH,0, ERE L.

L& 2712 *C NMR A2 b )L (Table 10) IZBWTXAFLEREL 7+ $14.5), 3HDAFL
YIRFET T TNV (8596, 454, 33.2), KEEDOMFIIROAF Y REL 7TV 3745), ZBIR _EES
ICHRTEY 7 $5141.3,133.7) BLIUAINKEZNWVRES 7NV (1754) DML, F7:,
'HNMR A% % b )L (Table10) Tid, A FNETO P> 27+ [61.69 (3H,s)], KEEDFHITRD 2
Fr7a b7 +)V (8391 (1H, dd J=4.6, 2.6 Hz)] F BB s 7c.

512, (LAW27 2 CHNLEBLALIAE/ AFVIATAE 2TM) 25272 (Fig. 15).

HO
3 _OH
compound 27 ——» g
CH;N, OCH3;
10 o)
2™

Fig. 15. Methylation of compound 2 7
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Table 10. 'H and C NMR spectral data of compound 2 7 (D,0)

Y 'H

1 175.4

3 59.6 3.45 (2H, t, J=6.8 Hz)

4 33.2 1.52 (1H, ddt, J=13.9, 6.8, 6.8 Hz), 1.39 (1H, ddt, J=13.9, 6.8, 6.8 Hz)
B 52.2 2.64 (1H, m)

6 74.5 3.91 (1H, dd, J=4.6, 2.6 Hz)

7 45.4 2.67 (1H, dd, J=18.1, 4.6 Hz), 2.04 (1H, 4 J=18.1 Hz)

8 141.3

9 133.7
10 14.5 1.69 (3H, s)

%72, 'H-'HCOSY £ V) Fig. 16 {277 L \o
7ok ) BESBESELNE o, 0\.

Fig. 16. Partial structure of compound 2 7

RICATFNVEBIUANVKI U NVEONBLZRETH7COICHMBC R JEL 72T A, AF 70
FYY 7N [82.64 (IH,m)] EHNEZNRES 7N G1754) 12, FRAFLETTR > 7+
b [81.69(3H,s)] E=BHR_EHKSICHRKRTHREL 7TV 8141.3,133.7) BLUAF Y RE
TV 845.4) (20T VLT Ay Ty TBRBHLNT: (Fig. 17).

&5, HIMEEICDOWVWTIEINOEDS I2B8WT, KEEDFITWROAF 7O by 7+ (6391
(IH,dd J=4.6,2.6 Hz)] £ X FL 70>y 7+ [81.39 (1H,ddt, J=13.9, 6.8, 6.8 Hz)] & D[] NOE
BREDOHNL (Fig. 18) ZL 2527 DEEXRO L) IREL 7.

Fig. 17. HMBC of compound 27 Fig. 18. NOEDS of compound 2 7
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t&4 28 (C,H,,0) &'HB LU C NMR A% b)b (Table11) I2BWTILEH 27 LMD A~
MLEEZ DD, 2TIZBVWTRDONIAFVERKRDY 7+ IV [8: 145,85, 1.69 (3H,s)] 2HKL,
BEROFT AFUICET LS T F IV [5 609, 8, 4.21 (1H, br 4 J=14.5 Hz), 4.07 (1H, br d, J=14.5 Hz)] #*
B s,

Table 11. 'H and “C NMR spectral data of compound 2 8 (D,0)

e 'H

1 175.0

3 59.5  3.42 (2H,t, J=6.7 Hz)

4 33.5 1.62 (1H, ddt, J=12.8, 6.7, 6.7 Hz), 1.44 (1H, ddr, J=12.8, 6.7. 6.7 Hz)
5 522 259 (1H, m)

6 74.1 3.93 (1H, dd, J=4.5, 2.6 Hz)

7 443 2.64 (1H, dd, J=17.0, 4.6 Hz), 2.05 (1H, br d, J=17.0 Hz)

8 145.8

9 132.5
10 60.9  4.21 (1H, brd J=14.5 Hz), 4.07 (1H, br 4, J=14.5 Hz)

I7:, (LEW28ETTURAI LTI N AFNMLLIZET A 2T ERABIZE/ AF VI AT LR
(28M) MfFb 7z,
& 512, 'H'HCOSY £V Fig. 19D & ) 2o EENES &2 o7,
\o

Py

Fig. 19. Partial structure of compound 2 8

RICE FOF I RAFNEBLIOANVKF Y NVEDOMNBERET A72DIZHMBC 2 flEL 722 25,
AF 7O 7FIV 0259 AH, m)] EHNVENVRES T TV 6175.00) LDORIZ, F/-k MO
FURXFNLTOMNT TV (8421 (1H, brd, J=14.5Hz),4.07 (1H, brd, J=14.5 Hz)] & =&k —FiE 4
WCHRTEL 7V (51458, 1325) BEIURAFLYREYV+)L (8 44.3) |2 HMBC OS5
N7 (Fig.20). ZORKERLY, (LEW28DFEBEIZ 27D 10D A F VES L FOF L A F LI
BRLIEETHL I EAHBLL.

612, HMEBIZOWVWTIINOEDS I2B8WVWT, KEEDMFITROAF > TO 27+ L (5393
(IH,dd, J=4.5,26 Hz)] £ XFL 70 b7+ [81.44 (1H,ddt, J=12.8,6.7, 6.7 Hz)] = O IZHH[E
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BRI NS (Fig. 21) TENH28DHELXRD L I IHRE L.

HO 8393 4
HO
8443
8¢ 1458
HOH,C HOH,C
8y 4.21,4.07 0
Fig. 20. HMBC of compound 2 8 Fig. 21. NOEDS of compound 2 8

PLERRIEREZBELT2TBLU28DHEER*RDO L HICHEL. tE8W278L 028138 %
IZHHA) KA FTHo7DTEFNFcrescentin, I & 45 L 7.

RH,C
210 o

crescentin I (27): R=H
crescentin II (28): R=OH

5 3TH HHRILEW Crescentin [T 29) D&

{L&4 29 (C(HyOf) 1 *CNMR A7 ML (Table12) ICBWVT3IHEDAF L AF LV iRF L7+ 1L
(861.1,58.4,56.9), 2D XFL Y REL 7T+ (841.0,31.3), KBEOHIROAF L REL /1L
(875.8), =} D_EREEIIETL VT FIV 5139.2, 136.9) B & U p-hydroxybenzoyl ZIZHI# T % 5 K
DY T FI (3166.5, 163.5, 132.3, 122.1, 116.1) ZRDH LN 5.

I7:, bEW29% 7T F ML L 7L 2 5 tetraacetate (29a) A% 5 17z (Fig. 22).

\

compound 29
Ac,O/pyridine

AcOH,C
10

Fig. 22. Acetylation of compound 29



$¥2M Crescentia cujete DRLSIHAR

Table 12. 'H and "C NMR spectral data of compound 2 9 (pyridine-d;)
IlC IH

I 569 4.59 (2H, brs)
3 61.1 4.14 (1H, ddd, J=12.7, 7.1, 6.3 Hz), 4.11 (1H, ddd, J=12.7, 7.1, 6.3 Hz)
4 313 2.49 (IH, dddd, J=12.4, 7.3, 7.1, 6.3 Hz), 2.45 (1H, dddd, J=12.4, 7.8, 7.1, 6.3 Hz)
5 47.1 3.68 (1H, ddd, J=1.8, 7.3, 6.6 Hz)
6 758 5.92 (1H, ddd, J=6.6, 6.3, 1.9 Hz)
7 41.0 3.16 (1H, dd, J=15.1, 6.3 Hz), 3.01 (1H, dd, J=15.1, 1.9 Hz)
8 1369
9 1392
10 584 477 (1H, d J=12.4 Hz), 4.57 (1H, d J=12.4 Hz)
¥ iog
2,6 1323 8.20 (2H, d, J=8.8 Hz)
3,5 116.1 7.09 (2H, d, J=8.8 Hz)

4 1635
C=0 1665
$7:, 'H'HCOSY & V) Fig. 23 127K L e

7280 RERGHENAL N E ko7, o

e

Fig. 23. Partial structure of compound 2 9

KIZBERNDOBSBELTHOPIZTHOICHMBC 2B L7225, MESKE L AF > 7Ok
> 7+ 8592 (1H, ddd, J=6.6, 63, 1.9 Hz)] L HIVEKZVRES 7+ (51665 LIz, F7-
EFOFI 2F )70 b [84.77 (1H, d J=12.4 Hz),4.57 (1H, d J=12.4Hz)] & —x DO _EiEEIZH*E
THRREDIFIV 51392,1369), AFLYREIFFN G41.0) 2O Z LAy 7)) v rHn
HHNIZ (Fig. 24). ORIV T UNEIZ6MLICESLTWVA T LA L 7.

S HIINOEDS IZBWT, BBEMEA L AF v 7a by ¥ ¥+ )V (8592 (1H, ddd, J=6.6, 6.3, 1.9 Hz)]
FRHETLEAFLTOM YT F IV [82.45 (1H, dddd, J=12.4,7.8, 7.1, 6.3 Hz)] = NOE ASEiH| < 1
I ens, 29DMMEBERD L ) IZHRE L7 (Fig. 25).
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7 |
HO X 8c41.0 HO
3 1
HOH, HOH,C
8,y 4.77,4.57
Fig. 24. HMBC of compound 2 9 Fig. 25. NOEDS of compound 2 9

PED#REN 29 D& T
6-0-p-hydroxybenzoyleucommiol
ik L7z, {LE¥ 29 3F UL
EM)TdH - 72D T crescentin Il &
ma L.

HOH,C
10

crescentin III (2 9)

$4H FHEILEW Crescentin IV (30) D&

ftE&4 30 (C;H,O,) 12 *C NMR A7 M)l (Table 13) IZBWTAFVEREL 7+ L (§23.5), 2
BOAFLAFLVREY TV (8605,578), 2DAF L Ly jRF 7+ (847.9,304), KEEHKD
RO AF L REL T TN (5758), BRENSKE L BMMUBRES 7TV 5788) M Hils,

72, 'HNMR A7 Pl (Table 13) TI3, KEBEEDORFIFROAF > T O b2 7+ (8396 (IH,
ddd J=8.1,5.1,3.8 Hz)], A F L AFL 7O b7 F+)V 6352 @H, m)), A*FrE7abri 7+

L [81.20 (3H, 5)] FAER 2.
KIZILEWI0 ZFBIZTT F MEL 2 & T A triacetate (30a) 31§ 5 /- (Fig. 26).

Y

compound 30
Ac,O/pyridine

Fig. 26. Acetylation of compound 3 0
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Table 13. 'H and "C NMR spectral data of compound 3 0 (D,0)

l}c IH
1 57.8 3.52 overlapped
3 60.5 3.52 overlapped
4 30.4  1.62 (1H, dt, J=13.7, 6.7 Hz), 1.44 (1H, ddd, J=13.7, 6.6, 2.7 Hz)
5 442  2.23 (1H, dddd, J=9.1, 6.7, 3.8, 2.7 Hz)
6 75.8  3.96 (1H, ddd, J=8.1, 5.1, 3.8 Hz)
7 479  2.17 (1H, dd, J=14.2, 8.1 Hz), 1.66 (1H, dd, J=14.2, 5.1 Hz)
8 78.8
9 52.4  2.15 (1H, ddd, J=11.4,9.1, 3.6 Hz)
10 235 120 (3H, )
&5 'H-'HCOSY 2 L7z & T 5 Fig. 27 -
IDRL L) R BAEESEL DL Ko7 o
(o}
e
o}
e

Fig. 27. Partial structure of compound 3 0

F/HMBCRHIEL 7L A, AFNVETOL T 7V [61.203H,s)] LEEEI S L 72faf1MY
WMiRFESTFIV B5788), AFLVREVTFTI 5479), AFVRFEVT TV 852.4) |(ZHEHED
b7z (Fig. 28).

E 512, 30 DHEAEEIZOWVTIZNOEDS IZBWTABEDNFHIIROAF T b v 7+ [8
3.96 (1H, ddd, J=8.1,5.1,38 Hz)] £ AFL > 7O r > ¥+ [81.66 (1H, dd J=14.2,5.1 Hz), .44 (1H,
ddd, J=13.7,6.6, 2.7 Hz)] L DRIz, 7, AFNVETOF S T7F IV [01203H,s)] & AFL > 7O
> 74V [81.66(1H,dd, J=14.2,5.1Hz)] L DEIIZNOE DSERBI SN BT LN SLRD L ) IZREL 72
(Fig. 29).

814 3.96 /—\

&y 1.44
HH
1y

Fig. 28. HMBC of compound 3 0 Fig. 29. NOEDS of compound 3 0
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LEDORERELDIODOEEZRD L) ICHREL 7.
L&t 30 1 3FHHRILEW TdH o 72D T crescentin IV
g L.

crescentin IV (3 0)

= S5IH  HELEY Crescentin V (39) D

tE3913'HBLU*)CNMRANRY M)V (Table14) IZBWT _EBWR _FEESIZEDI L 7L (5,
6.21 (1H, d, J=6.6 Hz), 4.79 (1H, dd, J=6.6, 4.6 Hz), 8. 142.0, 105.6] #5328 515 LIA4E 37 ('H. "C NMR:
Table 15) X FMD A~ 7 FILHSERREI S e,

RIZH-'HCOSY # I L& 2 A, Fig. 301 CRL7CL ) 2B ENHO Lo 7.

OH

Fig. 30. Partial structure of compound 3 9

F7:, HMBC #lEL7c& 2 A FaF L xF 70 by 7+ [§,3.98 (1H, d J=14.0 Hz). 3.95
(1H,d J=140Hz)] L=BR_BESITESCEEY 7TV B8.1478,124.7) BLXWAF Y RFEL 7+
V @410y ICB T Ly hy 7)) T Hed bl (Fig. 31).

8¢ 124.7

B 1478
Honzfj H
By 3.98,3.95

Fig. 31. HMBC of compound 39
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Table 14. 'H and "C NMR spectral data of compound 3 9 (D,0)

o 'H
1 67.3 3.66 (1H, dd, J=12.1, 5.6 Hz), 3.49 (1H, dd, J=12.1, 9.0 Hz)
& 142.0 6.21 (1H, 4 J=6.6 Hz)
4 105.6 4.79 (1H, dd, J=6.6, 4.6 Hz)
¥ 39.8 3.08 (1H, dddd, J=1.8, 7.6, 7.2, 6.8 Hz)
6 86.9 4.96 (1H, br d, J=7.6 Hz)
7 124.7 5.51 (1H, br 5)
8 147.8
9 47.0 2.96 (1H, ddd, J=9.0, 7.8, 5.6 Hz)
10 60.3 3.98 (1H, d, J=14.0 Hz), 3.95 (1H, d, J/=14.0 Hz)

Table 15. 'H and *C NMR spectral data of compound 3 7 (D,0)

ic 'H
1 67.0  3.64 (1H, dd, J=11.2, 5.6 Hz), 3.49 (1H, dd, J=11.2,9.0 Hz)
3 58.9  3.59 (1H, ddd, J=12.7, 6.7, 4.4 Hz), 3.55 (1H, ddd, J=12.7, 8.8, 6.4 Hz)
4 26.8  1.72 (1H, m), 1.70 (1H, m)
5 41.9  2.94 (1H, dddd, J=1.8, 7.6, 7.3, 6.8 Hz)
6 86.6  4.90 (1H, br d J=7.6 Hz)
7 1248  5.47 (1H, brs)
8 148.0
9 473 2.81 (1H, ddd, J=9.0, 7.8, 5.6 Hz)
10 60.5  4.01 (1H, d, J=14.9 Hz), 3.96 (1H, d, J=14.9 Hz)

72, 6LDOIKBEEICOWVTIE, SEBEMA ) FA4 F& L THEE L7 I-dehydroxy-
3, 4-dihydroaucubigenin ® NMR 7 — ¥ L KB § 5 Z LI L W iRE L 72,

PLERS7:#EREHREL T, L&YW 39 DHEE % 1-dehydroxyaucubigenin & 7€ L 72, AL &3 #
HILEWMTH 272D Tcrescentin V & &5 L 72,

HOH,C
10

crescentin V (39)
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w6 AU RA FEBECONT

% 10 BAiL e OlE

'HNMR A% bV (EBROBBE) BLUBCNMR A7 bb (Table16) &1, {LEHH311d7 4
¥ Aucubajaponica (I X F¥F) X 1) B S 172 aucubin®®, 3213 Vitex agnuscastus (7 <7/ 7 %) Lh
B X 17 agnuside®, 3313 Tecoma chrysantha (/ 7€ A X 7%) L0 HEEEE N7 6-0p-
hydroxybenzoyl-6-epi-aucubin®, 34 |3 Macfadyena cynanchoides (/ 7€ > # X %) X 0 HgE =75,
7-bisdeoxycynanchoside®, 3 5 (2 Ajuga reptans (¥ #) X 1) BB S 1172 ajugol®, 3 6 13 Rehmannia glutinosa

(< /N7 H8) X0 BB X N7z 6-0-p-hydroxybenzoylajugol® B £ MEEW 422 & FE L 72, %8B,
{t&4 4 2 13 Rehmannia glutinosa & V) B8 & 172 glutinoside £ N {LFEFE SN TV EA5, KAH 5 Hj
LEDIE AP RADBITH S,

HO
OH
OH OH
OH
A 25 Hone M g MO/ o CH,OH
2
aucubin (31)*: R=H
r 6-0-p-hydroxyb -6-epi-aucubin (339
agnuside (32)*": R=p-hydroxybenzoyl A e (e
OH OH
OH OH
0 CHz0H o CH20H
5, 7-bisdeoxycynanchoside (34)* ajugol 35)"”: R=H
6-0-p-hydroxybenzoylajugol (36)™"
R=p-hydroxybenzoyl
OH OH
OH OH
o CH,OH 0 CH,0H

glutinoside?”
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"dO"dD Ul PN«

£09 £ 09 09 €09 6°¢9 £ 09 ZAlS v 65 9°CY S 19 Ys
¢SL GSL €SL BiSH 0°8L v'SL 8°9L Y 8'LL DO =
69 69 169 769 LLE 069 9°0L 689 ELE S oL L&
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w218 HHILEY Crescentoside A (38) 35 £ U Crescentoside B (40) D&

L&4) 38 (C,HyuOp) B L1740 (CiHy0;) (Z'HNMR A7 b L (Table 17) 3 & UF"C NMR A~ 7
ML (Table 16) &£ 1, L&MW 37 (p. 30H) BL U39 (p. 37 F8) (215 F D Bglucopyranose A3 &
LTWbbDEHESNTL.

72T, ILEW3I8BLIUVA0EBEINKSMBLILZ A, 37,39 LE—LEWHE S L (Fig 32).

compound 38 compound 40
l B-glucosidase l B-glucosidase
HO
X
o
HOH,C, H HOH,c H
1-dehydroxy-3, 4-dihydroaucubigenin (37) crescentin V (39)

Fig. 32. Enzymatic hydrolysis of compounds 38 and 4 0

BOKENBIIOVWTIIEREKISBIVA0LENLDT /) I THAILEWITE LU 3I9DC
NMR 7= ¥ # lt B L 74 R, 10LDOREDT I AV 7 MEAFNFN 8.6 ppm, 8.4ppm {KfiLH ~ 7
ML, ILDREDY I ANV 7 MED 1.3ppm, 0.9 ppm BREFE S 7 F LTV AT E L E L 72,

DEDHREZHREG LT, tE6W388 L U440 DHEE% 1-dehydroxy-3, 4-dihydroaucubigenin 10-0-3-D-
glucopyranoside 3 & U 1-dehydroxyaucubigenin 10-O-B-D-glucopyranoside & (7€ L 7.

LEM3I8B LV 40IIFHHA ) N1 FEBEEKTH -7-DT, FN L crescentoside A, crescentoside B
gL,

HOH, HOH;
HO— 0 HO (0]
HO 0-HC_ W HO 0-H,c M
OH OH
crescentoside A (3 8) crescentoside B (4 ()
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WEMT AU KA REMECDONT

#3310 #HHILEY Crescentoside C (41) DHEE

1L&4 41 138 % AR EE negative ion FAB-MS {28\ T m/z 345.1201 IZ[M-H| 4/ A * ¥ — 7 # /R = &
e, FOHFRE CH,0, ERE L7C.

L& 4112 '"HNMR AX7Z b )l (Table 18) B L U 3C NMR A~X%Z h )L (Table 16) £ /) 7+ 4% — L
¥ [845.59 (1H, brs), 5.23 (1H, brs), 8. 94.8, 93.0], BAEN#EE L 72fafIURKFE (8 83.1), + F ¥ £
F L~ [8,3.64(1H,d J=12.0Hz),3.38 (1H,d, J=12.0Hz),8.65.2], — XD _FEEH [8,6.05 (1H. dd. J=5.6.
3.4 Hz), 5.49 (1H, d, J=5.6 Hz), 8. 138.2, 131.1] B & U B-glucopyranosyl =D FIENTRIE S L7z, F72, 4
BEALEE LTHBLN, 77 aVBR 22007y —LE2HETHILEWA2ONMR 7— % »
HEL7oLZh, 42LARRIC3MLE 0PI —TAEEL TS DLEZ LN,

U2 'H-'"H COSY %I L72 & 2 A Fig. 33 ISR THMEEVBHO & o 12,

OH
o CH,OH

42 Fig. 33. Partial structure of compound 41

72, HMBC 2l L& 25, TEZ— L7 > 7 F)b [6523 (IH, brs)] EFF2 AFL »
RKEZTFI (8652) BEIUTEI—NVREREV IV (8930) 2, #F T AFL>TFObrL 7+ 0
(6 3.64 (1H, d, J=12.0 Hz), 3.38 (1H, d, J=12.0 Hz)] LERFEMHE S L 7-BBFAMNUMRFE S 7+ L (583.1) |2,
T/=—=70brv 7+ [6473(1H,d J=8.1Hz)] £ 75— IVREZ TNV (693.0) IO 7L~
CHy T IR OONT: (Fig. 34). TORRELNIME 0P —FUEESL TV 5 L H R
S,

H
H 8,523
8 83.1
HO 3 93.0 OH
OH
HO
HH
8y 3.64,3.38 o 0 CH,0OH

Fig. 34. HMBC of compound 4 1
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X 5 |ZNOEDS I2BWT, AF>7a b+ (8286 (1H, ddd, J=8.8,6.8, 3.4 Hz)] L 7+t ¥ —
Vwra k7 F [85.23 (1H, brs)] EDEI, FT7E€y -V 7O b7 FI0 [85.59 (IH. brs)]
LAFIAFLYTO R YT [83.64 (1H, d J=12.0 Hz), 3.38 (1H, d, J=12.0 Hz)] & DI+ h#
NIZNOE DD LN/ Z 05 41 DHMEE %R Fig. 35D X ) ICREL . T/, 1LEW41 Offsd
AABIZDOWVWTIZ42DPCNMR 77— 7 L DORBIZ L D Fig. 35 1SR LEN THHLEZTVA,

OH
OH

CH,O0H

H
HH 8y 5.59
8y 3.64,3.38

Fig. 35. NOEDS of compound 4 1

UEDFERIDA1OEEZROL ) ICHRELL. LW IEHE A ) N1 FEBEAEATH-71-DT

crescentoside C & %% L 72,

OH
OH
o CH,0OH

crescentoside C (4 1)



$#2M Crescentia cujete DESHR

ETH TOHOIEEMICIONT

%10 BEAHL &M oS

BEH L &2 'H, "CNMR A7 bV (REBROHSE) , MSBLUHERE L), FERILED

* B-D-fructofuranosyl 6-O-(p-hydroxybenzoyl)- a-D-glucopyranoside (4 4)*"",

1) 7' » BLFESK acanthoside D (4 5)* 3 L [l L7z, % B, {LEW 4413 ¢ A NNFEHEY Polvgala tenuifolia
(4 M e ANF) L) B SN tenuifoliside AVD 7 IV A ) ARG & L THRE SN TV AHA, KA

MOHEBEL-DIZINDARIOBITH 5.

o]
; OH
HO OH
o 0 CH,OH
1
HO
HO
0 o

B-D-glucopyranosyl benzoate (4 3)

CH,0H

(0]
0}
O
HO HO
0 CH,OH
OH
B-D-fructofuranosyl 6-O-(p-hydroxybenzoyl)-
o a-D-glucopyranoside (44)""
HO

OH

H

B-D-glucopyranosyl benzoate (43)*”

OH
o CH,OH




BTH EFOMDEEYMICIONT

# 0 H  FHLEY 6-0-(p-Hydroxybenzoyl)-D-glucose (4 6) DiFi&E

fLamaeliaamRs LTHLN, FNOFAB-MS 77— % X ) 5F&E% 300, FF:X% CH,O ik
ey b i,

L& 46iL"CNMR AT k)L (Table 19) (Z3B\>T, p-hydroxybenzoyl ZEIZHRT Lk FEL 7+ L B
167.8, 160.6, 131.6, 120.4, 115.0) Di3%*, glucose HAFIZED ¥ 7+ 12 895.6,91.7D7 / ¥ — ik
ST NEBO—IDY T FUDBRD LN, a-B & U Bglucopyranose DR G TH S Z L3 FHE I,

3 7:, 'HNMR A7 bV (EBROKSE) Tk, — D7/ ~<—KEL 7+ [6519(1H.d J=3.7
Hz), 4.76 (1H, d, J=8.1 Hz)] 538 H 17z,

KiZa6 % T FIMELL7-& T A, pentaacetate (46a) 2513 5 L7 (Fig. 36).

compound 46
Ac,O/pyridine AcO

46a

Fig. 36. Acetylation of compound 4 6

L&Y 46ail 'HNMR A7 b (EROHFEE) B LPCNMR A7 L (Table 19) (25T,
B-glucopyranosyl Z2HFK D7 / ¥ —KEY 7+ [8576 (1H,d J=8.1Hz)], 7T/ ~X—REL 7+ &
91.7) DANRRO LN, 46 TEH SN/ a-glucose IZHERT DY 7 HIVIEEEISHEL T,

RKIZ46aDHMBC 2 BIE L72& 2 A glucose D6RLD T T b > ¥ 7 )V [84.49 (1H, dd, J=12.4.2.2 Hz).
4.36 (1H, dd, J=12.4, 4.6 Hz)] 3 & Uf p-hydroxybenzoyl D 2, 6 fiLIIFE S NL 70O F 2 7+ )L [68.08
(2H, d J=8.8Hz)] L AINTKZIWRFEZ TT IV B:1652) DEICO X TV I hy T IHRRH LN
72 [Fig. 37].

AcO

OAc

OAc
Fig. 37. HMBC of compound 46a



®2M Crescentia cujete DS HE

DL <745 R & 0 L& 46 DIf1E % 6-0-(p-hydroxybenzoyl)-D-glucose & {17 L 72.

6-O-(p-hydroxybenzoyl)-D-glucose (4 6)

Table 19. "*C NMR spectral data of compounds 4 6 and 46a (D,0O)

(@ 46 46a* @ 46 46a*
1 120.4 127.0 I IIT 595.6 9Ly
2 115.0 121.7 2' 69.8,573.2 70.3
3 131.6 18405 & 72.2.595:1 b
3 160.6 154.5 4 69:0,:69:2 68.1
5 131.6 131.3 g 71.0:.9336 T2
6 115.0 12117 6' 631,633 62.2
7 167.8 165.2

* Measured in CDCl,.
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T

y 08 F 5 X5 EHEY Gonocaryum calleryanum (Baill.) Bece. 88 £ U/ 7 ¥ » 41 X 5 B4l Crescentia
cujete LAZD W TSR ZITY, LTOHRERFL.

1. Gonocaryum calleryanum (=2 V> T

BI1ETII 74V EZIZBWTREEL L THW S N5 Gonocaryum calleryanum %z 153 O 1 7 72
170, BEEI7 5K /A K35 (7-9), BB 75K/ 4 NEREAR3IE 10-12) & & b I gonocaryoside
A-D1,4-6) LB L7TABOFHRLIA) FM FEBEBL P 1EOHR 77K/ 1 FEHEE
apigenin 7-O-B-apiofuranosyl-(1-6)-3-D-glucopyranoside (13) #* B @ L, #OfLFEEXHS A2 L 7. 4512

gonocaryoside A-C {3 kingiside, kingisidic acid ® 7, 8 fii2FAR L 72 b DIZIRFESEH S %2 5 7 2 LD
BTAHIELICLN 10BREBELXZ LTS, Z0LH%taq) N1 FEBEISESBEIN - DIZZ N
DRYOFITH ) HEEIZERFENLEY TH S, 7, 25, 3S-anglicericacid Z X7 >V =T 51L&
MNEBEINTDL NN BRIDOFITH 5.

: 3,

gonocaryoside C (5)

CH20H

gonocaryoside A (1): R=CHj,4
gonocaryoside B (4): R=H

4
HOOC  COOCHS;
H

gonocaryoside D (6)

New secoiridoid glucosides from Gonocaryum calleryanum

v49i



E ]

OH O

apigenin 7-O-f-apiofuranosyl-(1-6)-3-D-glucopyranoside (1 3)

New flavonoid glycoside from Gonocaryum calleryanum

2. Crescentia cujete \Z 2\ T

N b F L EE Y Crescentia cujete DELRREDE S 24TV, BRAILEW 128 (CECHEIR (24),
1 FAF @7, 11 FA FEHEE 31-36,42), FEKILEYW @3,49), ) 7+ A EHE @5) &
L2, ErieBOFBILEY L gL, £ £1 (2R,45)-2-BD-glucopyranosyloxypentan-4-ol (1 6).

(2R 458 )-2-}-D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-4-ol (19), (2R,4S )-2-3-D-xylopyranosyl-(1-6)-
B-D-glucopyranosyloxypentan-4-ol (2 0), (4R )-4-3-D-glucopyranosyloxypentan-2-one (2 1), (4R )-4-3-D-
glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-2-one (2 3), (3R )-1-S-apiofuranosyl-(1-2)-3-D-
glucopyranosyloxyoctan-3-ol (2 5), (3R)-1-B-D-glucopyranosyl-(1-6)-3-D-glucopyranosyloxyoctan-3-ol (2 6),
crescentin I (27), I1 (28), II1 (29), IV (30), V (39), crescentoside A (38), B (40), C (41), 6-O-(p-
hydroxybenzoyl)-D-glucose (4 6) & #E L 7-.

FHEYDOLBEREPHFONIA) FA FBLUA ) F M FEBEOERERIE, wihi 11fIo
BELZVWRZIE»S 23D THo7. F7/2, 16,1921 B LU 23D &) % 2, 4-pentanediol,
4-hydroxy-2-pentanone & 7 7'V) 2 2 L T HEBEPRONT DR INDRIOBITH 5. KiEH O IR
EPOHBE - RESNTVE 2D ) FA FEHER asperuloside, plumieride 13, EZEAFEE L 72IR 1
KIZRBOON LD o7, FadF 7 boRHIEEHAIC R SN2 plumieride 2SAHEY DR A & H
SN T LIZRBEMPFRAN D HEEIITZBEEIC OV TORETII T T 4w,

1) FA FBLUZDOERBEFIZE—BHICEZNILEBCEYEEL TSN TRV, S%HH
EMERILEMERRT AREEM & L TOERIFE/INL.



FEH

HOH, HOH,
HO HO
HO o OH HO O—H,
- /I\)\ g, g 5
2 4 HO (o} H
(2R, 45)-2-p-D-glucopyranosyloxypentan-4-ol (16) OH /‘\i
(2R, 45)-2-p-D-glucopyranosyl-(1-6)-
BD-glucopyranosyloxypentan-4-ol (19)
HO 0
H O —H,C
OH HO

(o)
HO (0] H
il )\/i\
(2R, 45)-2- 3-D-xylopyranosyl-(1-6)--D-glucopyranosyloxypentan-4-ol (20)
HOH, HOH,
HO 0 HO 0
HO. (o} o} HO G ——=Hs
OH OH HO
HO

4

(0]
B (o) o)
(4R)-4-B-D-glucopyranosyloxypentan-2-one (21) OH /I\/“\
(4R)-4-3-D-glucopyranosyl-(1-6)-
B-D-glucopyranosyloxypentan-2-one (23)
HOH,C OH
HO 0
HO O 1 ST TN
(o]
o]
CH,0H (3R)-1-B-apiofuranosyl-(1-2)-3-D-glucopyranosyloxyoctan-3-ol (25)
OH OH
HOH,
HO 0
OH HO 0 :
HO

e Y N Y
)
OH

(3R)-1-p-D-glucopyranosyl-(1-6)- B-D-glucopyranosyloxyoctan-3-ol (26)

New n-alkyl glycosides from Crescentia cujete



Y]

0
(o] H HO H
OH OH
HO
OH OH
HO= :
HOH,C : @
crescentin I (27): R=H crescentin III (29) crescentin 1V (30)
crescentin II (28): R=OH
H
0-H;C HOH,C
crescentoside A (38) crescentin V (39)
HOH2
OH
0-H,C H OH
o CH20H
crescentoside B (40) crescentoside C (41)
0

HO &

6-0-(p-hydroxybenzoyl)-D-glucose (46)

New iridoids, iridoid glucosides and p-hydroxybenzoyl glucose from Crescentia cujete



—iE

RO

ARFZEICER LB LURAEREIUTO®R) TH 5.

7y, 3

HEYEE |2 AUTOMATIC DIGITAL POLARIMETER PM-101 (2= “#hf) 2BV THIE L 2. &
i, REIEENEMBICHRE L.

- B2 LIS (NMR) A7 BV

HAE T INMA-400 FRies BB (BB 94 T) AL THIE L2 (3E8/EKE: 'HNMR:
400 MHz, °C NMR: 100 MHz) . 7 I 71V 7 MED KR tetramethylsilane (TMS) %* &R IE L) & -
L7-81E (ppm) T&b L72. D,0Z AW THRIE L 7235813 dioxane ('H NMR: & 3.53, "C NMR: & 66.5)
FONERIERE R E L7s, T, BEER ) BH2TERbLLA. Y/ TP VOSEREORIIZIZUT OB
% B\ 7z, st singlet, d: doublet, #: triplet, g: quartet, m: multiplet, br: broad. {#lEFHE(E BHIEMIZ (T
L, BEREILERDOZVHEIIZRT, ¢hUNOEEIHEEICHFRE L.

- HESH MS)

FAB-MS B L U'E 5 #%HE FAB-MS I3 HAZE T IMS-SXI02 EESHEEBE* AW, v b v 2 2L T

glycerol #fFH L, EHREAETHEL .
BRI (UV) AR BV

JASCO V-520UV/VIS A7 Pl A =% — (HEHGK) AV, BRIomDBEER LV Z4H L THl

E L7, BIEBERIE MeOH 2 L 7-.
- BEBE O~ bS5 7 4 — (HPLC)

X E (K> 7) 12 HLC-803D, CCPM, CCPD %, #&itigs& L T/RZMITETIE RI-8000. RI-8012,
FIMR SRR 2 UV-8000, UV-8011 (ALY —) 2R L7, 74 5 413 AQ-3125-5 120A ODS
(6.0mm x 15cm, YMC), R-ODS-5 S-5 120A (4.6mm x 25cm, YMC), R-ODS-10S-10 120A (20mm x 25¢m.
YMC), LiChroprep RP-18 (20mm x 25cm, Merck) % i/ L 7-.

cHERGE IO NS T 74— (MPLC)

22mm x 30cm @D # 7 412 ODS-AQ 120-S50 (YMC) # % v EV V' THEL, £ FIZLC3A (BiFEH

{EFT) B,



REOH

CRABLFRTE ST I~

FeEH L LT, NEMT ) A4V Silicagel 60 (FifE 63-200 um, Merck Art. 7734) ; 7" )L {i§:8 . Sephadex
LH-20 (Pharmacia Fine Chem.), K') A F L »#f§ : Diaion HP-20 (=Z{b%¥) ZH V7.
-#EsrOu~ s 7 14— (TLC)

TLC 7L — b & LT, Silicagel 60 F254 (Merck Art. 5554), RP-18 WF2s4s (Merck Art. 13124), RP-18 Fas4s
(Merck Art. 13724) #fHL, 7L —FED AR Y MIUV (254 nm) BEF B L U8 10% H,SO, * &%,
mE L CTEB IR L.

ERBRTHEA LR, BEBEITROESEHAER, LA 1BRERZZOL IMEH L. 72K

L, HPLCIZER L2 xA %/ — Vid 1 BB REZL L THEH, IEEEOREIZIIHBRDO A7 MVl
ERGHY AW,



FIHICMHMT IR

£1EICHTHIRER

Plant material «------ooooeeee Leaves of Gonocaryum calleryanum (Baill.) Becc. were collected in the Makiling Plant
Garden in University of Philippines, Los Bafios in 1990. The plant was identified by Dr. Juan V. Pancho of
University of Philippines, Los Bafios. A voucher specimenis depositedin the Institute of Pharmaceutical Sciences.

Hiroshima University School of Medicine (No. Ica-9002).

Extraction and separation ---:---ooooe Dried and powdered leaves (1.0 kg) were extracted with hot MeOH. After
removal of the solvent by evaporation, the extract (160 g) was partitioned between H,O and ether. The H.O layer was
subjected to column chromatography on the highly porous polymer resin eluted with H,O, MeOH and Me,CO.
successively. The MeOH eluate (48 g) was separated into two fractions 1 and 2, by column chromatography of silica
gel using EtOAc-EtOH-H,0 (12:2:1-4:2:1). Fraction 1 was purified by column chromatography of silica gel column
chromatography with CHCI;-MeOH-H,0 (10:1:1, 5:1:1) and Sephadex LH-20 with MeOH to give 7 (3.1 g, 0.3%
from dried leaves), 8 (115 mg, 0.01%), 9 (65 mg, 0.007%),10 (980 mg, 0.1%)and12 (265 mg, 0.03% ). Fraction
2 yielded 11 (99 mg, 0.01%), 13 (1.1 g, 0.1%) and a crude secoiridoid glycosides fraction by column
chromatography on Sephadex LH-20 with 50% MeOH. The crude fraction was purified by MPLC and HPLC to afford
1 (2.8 g, 0.3%) using 40% MeOH, and 4 (118 mg, 0.1%), § (22 mg, 0.002%) and 6 (31 mg, 0.003%) using 22%
- 33% MeOH.

Gonocaryoside A (1) :ccoooeereemees Powder; [ot]?® -17.1° (MeOH; ¢ 1.0); FAB-MS (negative): m/z 519.1698
[M-H]™ (C,,H;,0,, requires; m/z 519.1714); 'H NMR: Table 3; '*C NMR: Table 2.

Alkaline hydrolysis of compound 1

A solution of 1 (200 mg) in 5% aqueous KOH (5 ml) was allowed to stand for 12 hr at room temperature. The
reaction mixture was neutralized with Dowex S0W-X8 ion-exchange resin. After removal of the solvent. the residue
was dissolved in H,O saturated with NaCl, and then extracted with ether in a liquid-liquid extractor for 2 days. The
ether soluble compound was purified by silica gel column chromatography with EtOAc to gave 1b (34 mg). From
the H,O layer, compound 1a (79 mg) was obtained by silica gel column chromatography with EtOAc-EtOH-H,O
(8:2:1).

Kingisidic acid (1a) - vreeee-- Powder; FAB-MS (negative): m/z 389 [M-H]; 'HNMR (D,0, 50°): 8 7.61 (1H.
s, H-3),5.83 (1H, d, J=4.8 Hz, H-1), 5.02 (1H, dd, J=6.8, 4.8 Hz, H-8), 4.97 (1H,d, J=7.9 Hz, Glc-1). 4.09 (1H.
dd, J=12.4, 2.3 Hz, Glc-6a),3.91 (1H, dd, J=12.4,5.6 Hz, Glc-6b),3.69 (1H, dd, J=8.8, 8.8 Hz, Glc-3). 3.64 (1 H.
ddd, J=8.8,5.6, 2.3 Hz, Glc-5),3.61 (1H, dd, J=8.8, 8.8 Hz, Glc-4), 3.59 (1H, dd, J=8.8, 7.9 Hz, Glc-2).3.50 (1H.
ddd, J=8.3,7.1, 5.0 Hz, H-5),3.24 (1H, dd, J=16.9, 7.1 Hz, H-6a),2.90 (1H, dd, J=16.9, 5.0 Hz, H-6b), 2.78 (1H.
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ddd, J=8.3, 5.0, 4.8 Hz, H-9), 1.69 (3H, d, J=6.8 Hz, H-10); *C NMR: Table 2.

Compound 1b ---ooovvveene Powder; '"H NMR (CD,0D): § 3.84 (1H, ¢, J=6.6 Hz, H-3), 1.39 (3H,s. H-5), 1.16
(3H, d, J=6.6 Hz, H-4); "C NMR: Table 2.

Synthesis of angliceric acid (2) and tigliceric acid (3)

A solution of methyl angelate (4.0 g), barium chlorate (3.2 g) and OsO, (20 mg) in H,0O (325 ml) was kept at
room temperature for 3 days under stirring. The reaction mixture was adjusted to pH 4 with 2N HCl, and then washed
with benzene. After concentration to a volume of 100 ml, the aqueous layer was saturated with NaCl, and then
extracted with ether in a liquid-liquid extractor for 2 days. The ether layer was concentrated, and the residue saponitied
with 5% aqueous KOH and then worked up as usual to give 2 (3.2 g). Methyl tiglate (4.0 g) was converted to 3 (3.2

g) by the same procedure.

Angliceric acid (2) «-:ooovveenees Powder; 'H NMR (CD,0D): 8 3.84 (1H, g, J=6.6 Hz, H-3), 1.39 (3H. s, H-5),
1.16 (3H, d, J=6.6 Hz, H-4); '*C NMR: Table 2.

Tigliceric acid (3) -«ooovvvveenn Powder; 'H NMR (CD,0OD): § 3.94 (1H, g, J=6.4 Hz, H-3), 1.29 (3H, 5. H-5),
1.19 (3H, d, J=6.4 Hz, H-4); '*C NMR: Table 2.

Separation of the enantiomers of compound 2

Column: ODS AQ-312 (6 mm x 15 cm, YMC, Japan); mobile phase: aqueous solution of 0.8 mM CuSO, and
1.5 mM N, N-dimethyl-L-phenylalanine, which was adjusted to pH 4.5 with NH,OAc; flow rate: 1.0 ml/min.:
detection: UV (230 nm); column temperature: ambient; R;: D-epimer (2R,3R) 12.7 min, L-epimer (25,3S) 15.5

min.

Gonocaryoside B (4) --co-ooooooeene Powder; [0.],™ -21.8° (MeOH; ¢ 1.0); FAB-MS (negative): m/z 505.1593
[M-H]™ (C,,H,,0,, requires: m/z 505.1557); 'H NMR: Table 3; *C NMR: Table 2.

Methylation of compound 4
An excess of ethereal solution of CH,N, was addedto asolution of 4 (20 mg) in MeOH, and the mixture allowed

to stand for 2 hr. The reaction mixture was evaporated in vacuo to give 1, quantitatively.

Gonocaryoside C (5) -ccoooeeeeeen Powder; [ot]," +8.2° (MeOH; ¢ 0.7); FAB-MS (negative): n1/z 535.169 1
[M-H]" (C,,H;,0,; requires; m/z 535.1663); '"H NMR: Table 4; *C NMR: Table 2.
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Gonocaryoside D (6) «coooooeeeeeee Powder; [at],'"” -5.8° (pyridine; ¢ 0.8); FAB-MS (negative): m/z 537.1833
[M=H]" (Cy,H3;0s requires; m/z 537.1819); 'H NMR: Table 4; *C NMR: Table 2.

Methylation of compound 6
Compound 6 was methylated with CH,N, to give 6 M: Powder; 'H NMR (pyridine-d;, 40°): 8 7.66 (1H. s, H-3).

6.13 (1H, d, J/=7.6 Hz,H-1), 5.51 (1H, g, /=6.6 Hz, H-8), 5.40 (1H, d, /=7.8 Hz, Glc-1),4.51 (1H.dd. J/=12.6.2.1
Hz, Glc-6a), 4.40 (1H, dd, J=12.6, 5.1 Hz, Glc-6b), 4.27 (1H, dd, J=8.9, 8.9 Hz, Glc-4), 4.23 (1H. dd. J=8.9, 8.9
Hz, Glc-3), 4.04 (1H, dd, J=8.9, 7.8 Hz, Glc-2), 3.97 (1H, m, Glc-5), 3.89 (1H, g, J/=6.4 Hz, H-3'), 3.73 (1H.m.
H-5), 3.59 (3H, s, OCH,-11),3.57 (3H, 5, OCH;-7), 2.84 (2H, m, H-6),2.29 (1H, m, H-9),1.77 (3H, 5. H-5"), 1.50
(3H, d, J=6.4 Hz, H-4'), 1.44 (3H, d, J=6.6 Hz, H-10); °C NMR: Table 2.

Apigenin (7)) -r--iesnmnn Yellow powder; 'H NMR (DMSO-4;): 8 7.90 (2H, d, /=8.8 Hz, H-2', 6'). 6.91 (2H. d.
J=8.8 Hz, H-3', 5'),6.72 (1H, s, H-3),6.42 (1H, d, J=2.0 Hz, H-8), 6.13 (1H, d, J=2.0 Hz, H-6); "'C NMR: Table

5

Apigenin 5, 7-dimethyl ether (8) --:-c:coooeoe Yellow powder; 'H NMR (DMSO-d): 8 7.85 (2H. ¢, J=8.8 Hz.
H-2', 6"), 6.90 (2H, d J=8.8 Hz, H-3', 5"), 6.65 (1H, s, H-3), 6.59 (1H, d J=2.2 Hz, H-8), 6.34 (1H, d. J/=2.2 Hz,
H-6); “C NMR: Table 5.

Apigenin trimethyl ether (9)----:oivooovnne Yellow powder, 'H NMR (DMSO-4): 8 7.96 (2H. d. J=8.8 Hz. H-2".
6'), 6.98 (2H, d J=8.8 Hz, H-3', 5'), 6.61 (1H, s, H-3),6.57 (1H, 4, J=2.0 Hz, H-8),6.37 (1H, d, /=2.0 Hz, H-6);
“C NMR: Table 5.

Apigenin 7-O-glucoside (10)-----eoevvveee Yellow powder; '"H NMR (DMSO-d;): § 7.96 (2H, d. J=8.8 Hz. H-2".
6), 6.94 (2H, d, /=8.8 Hz,H-3', "), 6.87 (1H, s, H-3),6.83 (1H, d, J=2.2 Hz, H-8),6.45 (1H, d, J/=2.2 Hz, H-6),
5.07 (1H, d, J=7.3 Hz, Glc-1); *C NMR: Table 5.

Apigenin 7-O-neohesperidoside (11) ----oooeeeee Yellow powder; 'H NMR (DMSO-4,): 8 7.99 (2H. d. J=8.7
Hz, H-2', 6"), 7.00 (2H, 4, J=8.7 Hz,H-3', §"), 6.93 (1H, s, H-3), 6.89 (1H, d, J=2.0 Hz, H-8), 6.48 (IH. d. J=2.0
Hz, H-6),5.13 (1H, d, J=7.1 Hz, Gle-1), 5.00 (1H, d, J=2.1 Hz, Rha-1), 1.13 (3H, d, J=6.0 Hz, Rha-6); "C NMR:
Table 5.

Vitexin (12) <civissnsns Yellow powder; 'H NMR (DMSO-d,): 8 7.89 (2H, d, J=8.8 Hz, H-2', 6'). 6.96 (2H. d.
J=8.8 Hz, H-3', 5'), 6.94 (1H, 5, H-3), 6.32 (1H, 5, H-6), 4.71 (1H, d, J=9.3 Hz, Glc-1); *C NMR: Table 5.

757 .
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Apigenin 7-0-fB-apiofuranosyl-(1-6)-3-D-glucopyranoside (13) ----ccoocooevn Yellow powder; [o],"
+8.8° (pyridine; ¢ 0.9); UV A, nm (MeOH): 268, 331; + NaOMe: 268, 388; + AICl;: 275, 344, 386: + NaOAc:
269, 333. TLC (silica gel, EtOAc-HCO,H-HOAc-H,0, 100:11:11:27): 13 Rf= 0.28, apiin (15, purchased, Carl
Roth KG, No. 5635) Rf=0.32. HPLC [column: R-ODS-5 S-5 120A (4.6 mm x 25 cm), mobile phase: 50% aqueous
MeOH, flow rate: I ml/min, detection: UV (254 nm), column temp: ambient]: 13 Ry=11.4 min, 15 R;=14.0 min.
FAB-MS (negative): m/z 563.1381 [M—-H]™ (CyH,,0,, requires: m/z 563.1401); '"HNMR (DMSO-d,): & 7.95 (2H.
d, J=8.8 Hz, H-2', 6"), 6.94 (2H, d, J/=8.8 Hz, H-3', §'), 6.85 (1H, s, H-3),6.79 (1H, d, J/=2.0 Hz, H-8), 6.45 (IH,
d, J=2.0 Hz, H-6), 5.06 (1H, d, J=7.3 Hz, Glc-1), 4.82 (1H, d, J=2.9 Hz, Api-1); “C NMR: Table 5.
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Plant material ----oooooooeee Fruits of Crescentia cujete L. were collected in Long Thanh, Ba Ria-Vung Tau
province, Vietnam in 1994. A voucher specimen has been deposited in the Herbarium of Ho Chi Minh City

University of Medicine and Pharmacy.

Extraction and separation ---::-oooooee Dried fruits of Crescentia cujete (300 g) were extracted with hot MeOH.
After removal of the solvent by evaporation, the extract (162 g) was partitioned between H,O and Et,O. The H.O layer
was subjected to column chromatography on Diaion HP-20 eluted with H,O, 25% MeOH, 50% MeOH and MeOH.
successively. The H,O eluate was extracted with n-BuOH saturated with water. The n-BuOH extract (1.1 g) was
separated into five fractions by column chromatography on silica gel using EtOAc-EtOH-H,0 (8:2:1). Fraction |
was separated into four fractions by MPLC using 5% MeOH. Compound 19 (18 mg) from fraction [-2and 2 1 (21
mg) from fraction 1-3 were obtained by HPLC with H,O. Fraction 3 was purified by HPLC to afford 16 (157 mg)
and 30 (12 mg) using 5% MeOH. Fraction 4 was purified by MPLC and HPLC to afford 23 (90 mg). The 25%
MeOH eluate (1.1 g) was chromatographed on silica gel with EtOAc-EtOH-H,O (8:2:1) to give eight fractions.
Fraction 2 was purified by MPLC and HPLC to afford 3 7 (240 mg), 39 (10 mg) using 10%—12.5% MeOH. Fraction
3 was separated into three fractions by MPLC using 5% MeOH, and then by HPLC to give 27 (29 mg) and 28 (13
mg) from fraction 3-1 with 5% MeOH, 4 1 (35 mg) and4 2 (20 mg) from fraction 3-2 with 7% MeOH, 38 (18 mg)
and 4 0 (14 mg) from fraction 3-3 with 10% MeOH. Fraction 4 was separated into two fractions by MPLC using 13%
MeOH. Compound31 (61 mg), 34 (29 mg) and3 5 (27 mg) from fraction 4-1,4 6 (210 mg) from fraction 4-2 were
obtained by HPLC with 10% and 18% MeOH. Fractions 5 and 6 were subjected to MPLC with 12% and 5% MeOH.
respectively, and then purified by HPLC to afford 2 0 (47 mg) from fraction 5 with 12% MeOH, 16 (83 mg)and2 4
(30 mg) from fraction 6 with 2% MeCN. The 50% MeOH eluate (1.2 g) was chromatographed on silica gel with
EtOAc-EtOH-H,0 (40:5:1-8:2:1) to give seven fractions. Fractions 2 and 3 were purified by MPLC and HPLC to
afford 29 (20 mg), 32 (10 mg), 33 (20 mg) and 3 6 (22 mg) using 27%—-40% MeOH. Fraction 4 was separated into
two fractions by column chromatography on silica gel with CH,C1,-MeOH-H,0 (7:2:1, lower phase). Fractions 4-1
and 4-2 were purified by HPLC with 20% and 18% MeOH to afford 43 (21 mg) and 44 (27 mg), respectively.
Fractions 5 and 6 were purified by MPLC with 30% and 40% MeOH, respectively, and then by HPLC to give
45 (15 mg) from fraction 5 with 35% MeOH, 2 5 (60 mg) and 2 6 (30 mg) from fraction 6 with 40% MeOH.

(2R,45)-2-B-D-Glucopyranosyloxypentan-4-ol (16) - 0il; [a]p™ -33° (MeOH; ¢ 1.3); FAB-
MS (negative): m/z 265.1284 [M—-HJ™ (C,,H,,0, requires: m/z 265.1287); 'H, *C NMR: Table 6.

Acid hydrolysis of compound 16
A solution of 16 (50 mg)in 1N HCI (dioxane-H,0, 1:1, 5 ml) was refluxed for 1hr underan Aratmosphere. The
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reaction mixture was extracted with ether in a liquid-liquid extractor for 3 days. Then ether layer was evaporated off

in vacuo to give 16a (4 mg).

Compound 16a -----ooovoeeeee Qil; '"H NMR (CD,0D): 8 3.90 (2H, ddg, J=9.5, 8.3, 6.1 Hz, H-2, 4), 1.60 (IH,
ddd, J=13.7, 8.3, 8.3 Hz, H-3a), 1.45 (1H, ddd, J=13.7, 9.5, 9.5 Hz, H-3b), 1.16 (6H, d, J=6.1 Hz, H-1, 5); ''C
NMR: Table 7.

Enzymatic hydrolysis of compound 16
An aqueous solution (5 ml) of glucoside 16 (10 mg) and B-glucosidase (6 mg, Sigma, lot No. G-8625 from
almonds) was incubated for 12 hr at 37°. The reaction mixture was extracted with ether in a liquid-liquid extractor for

3 days. Then ether layer was evaporated off in vacuo to give 16a.

(2R,4S)-2-D-Glucopyranosyl-(1-6)-3-D-glucopyranosyloxypentan-4-ol (19) ------ooooooo Oil;
(o)™ -43°(MeOH; ¢ 0.2); FAB-MS (negative): m/z 427.1803 [M-H]" (C;H;,0,, requires: m/z 427.1815); 'H NMR
(D,0): 84.38 (1H,d, J=8.1 Hz, Glc-1'), 4.34 (1H, 4, J=8.1 Hz, Glc-1),4.02 (1H, dd, J=11.7, 1.7 Hz, Glc-6a),3.91
(1H, ddg, J=7.3, 7.3, 6.8 Hz, H-2), 3.82 (1H, ddg, J=7.3, 6.6, 5.4 Hz, H-4), 3.75 (1H, dd, J=12.2, 2.2 Hz, Glc-
6'a), 3.69 (1H, dd, J=11.7,5.6 Hz, Glc-6b),3.56 (1H, dd, J=12.2, 5.8 Hz, Glc-6'b), 3.44 (1H, m, Glc-5),3.35-3.22
(5H, Glc-2, 3, 2, 3", §"), 3.14 (1H, dd, J=9.0, 9.0 Hz, Glc-4),3.07 (1H, dd, J=9.0, 9.0 Hz, Glc-4'), 1.68 (1H, ddd,
J=14.2, 7.3, 7.3 Hz, H-3a), 1.42 (1H, ddd, J=14.2, 7.3, 5.4 Hz, H-3b), 1.06 (3H, d, J=6.6 Hz, H-5), 1.04 (3H.d
J=6.8 Hz, H-1); "C NMR: Table 7.

(2R,4S)-2-BFp-Xylopyranosyl-(1-6)-3D-glucopyranosyloxypentan-4-o0l (20) oo Oil;
[a]p™ -92°(MeOH; ¢ 1.1); FAB-MS (negative): m/z 397.1721[M-H] (C,H,,0,, requires: m/z 397.1710); '"H NMR
(D,0): & 4.35 (1H, d, J=8.0 Hz, Xyl-1), 4.28 (1H, d, J=8.0 Hz, Glc-1), 4.02 (1H, dd, J=11.7, 1.7 Hz. Glc-6a). 3.89
(1H, ddg, J=17.3, 7.3, 6.8 Hz, H-2), 3.82 (1H, ddg, J=7.3, 6.3, 5.4 Hz, H-4), 3.78 (1H, dd, J=11.8. 6.8 Hz, Xyl-
5a), 3.68 (1H, dd, J=11.7, 5.6 Hz, Glc-6b), 3.47 (1H, ddd, J=9.1, 6.8, 2.9 Hz, Xyl-4), 3.42 (1H, ddd, J=9.2, 5.6.
1.7 Hz, Glc-5), 3.33 (1H, dd, J=9.2,9.2 Hz, Glc-3), 3.31 (1H, dd, J=9.2,9.2 Hz, Glc-4), 3.28 (1H, dd. J=9.1,9.1
Hz, Xyl-3), 3.23 (1H, dd, J=11.8, 2.9 Hz, Xyl-5b), 3.20 (1H, dd, J=9.1, 8.0 Hz, Xyl-2), 3.07 (1H, dd, J=9.2. 8.0
Hz, Glc-2),1.66 (1H, ddd, J=14.2,7.3, 7.3 Hz, H-3a), 1.42 (1H, ddd, J=14.2, 7.3, 5.4 Hz, H-3b), 1.05 (3H, d, J=6.3
Hz, H-5), 1.03 (3H, 4, J=6.8 Hz, H-1); *C NMR: Table 7.

(4R )-4-3-D-Glucopyranosyloxypentan-2-one (21) «---ocooooovees Oil; [a],™ -21° (MeOH; ¢ 0.2); FAB-MS
(negative): m/z 263.1138 [M-H] (C,,H,,0, requires: m/z 263.1131); '"H NMR: Table 8; '*C NMR: Table 7.
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Synthesis of 4-hydroxy-2-pentanone (22)
A solution of acetone and acetaldehyde in 0.01% aqueous NaOH was allowed to stand for 5 hr at room temperature.
The reaction mixture was extracted with etherin aliquid-liquid extractor for 2 days. The ether soluble compound was

purified by silica gel column chromatography with EtOAc to give 2 2.

Compound 22 «ooeoe Oil; 'H NMR (D,0): 84.18 (1H, t¢, J=6.1,6.1 Hz, H-4),2.61 (2H, d. J=6.1 Hz. H-3).
514 (3H, 5, H-1), 1.11 (3H, d. J=6.1 Hz, H-5); *C NMR: Table 7.

(4R)-4-BD-Glucopyranosyl-(1-6)-3D-glucopyranosyloxypentan-2-one (23) .- Oil; [o ]y
-12° (MeOH; ¢ 0.4); FAB-MS (negative): m/z 425.1655 [M-H]" (C,,H,,0,, requires: m/z 425.1659); 'H NMR:
Table 8; "“C NMR: Table 7.

(3R)-1-3-D-Glucopyranosyloxyoctan-3-ol (24) «::cocooveeeee Oil, FAB-MS (negative): m/z 307 [M-H] . 'H
NMR (D,0): & 4.35 (1H, d, J = 7.8Hz, Glc-1),0.74 (3H, 1, J = 6.6 Hz, H-8); *C NMR: Table 9.

(3R)-1-p-Apiofuranosyl-(1-2)-3D-glucopyranosyloxyoctan-3-o0l (25) oo ooooven Oil; [o]y" -40°
(MeOH; ¢ 0.5); FAB-MS (negative): m/z 439.2151[M-H] (CH;50,, requires: m/z 439.2179); '"H NMR (D,0): &
5.20 (1H, d, J=2.7Hz, Api-1), 4.37 (1H, d, J=7.8Hz, Glc-1), 0.74 (3H, t, J=6.6 Hz, H-8); '*C NMR: Table 9.

Acid hydrolysis of compound 25
A solution of 2§ (40 mg) in 2N H,SO, (5 ml) was refluxed for lhr under an Aratmosphere. The reaction mixture
was extracted with ether in a liquid-liquid extractor for 2 days. Then ether layer was evaporated off /11 vacuo to give

25a (6 mg).

(3R)-1-B-D-Glucopyranosyl-(1-6)-3-D-glucopyranosyloxyoctan-3-ol (26) ------coooo- Oil; [a]y”
-21° (MeOH; ¢ 0.3). FAB-MS (negative): m/z 469.2266 [M-H]™ (C,,H;,0,, requires: m/z 469.2285); 'H NMR
(D,0): 64.37 (1H, d, J=8.0 Hz, Glc-1'), 4.32 (1H, d, J=8.0 Hz, Glc-1),0.75 (3H, t, J=6.6 Hz, H-8); ''C NMR: Table
9.

Crescentin I (27) c-eeovavsss Powder; [0t],>-43° (MeOH; ¢ 1.0); FAB-MS (negative): m/z 185.0803 [M-H]
(CyH,;0, requires: 185.0814); 'H, *C NMR: Table 10.

Methylation of compound 27

An excess of ethereal solution of CH,N, was addedto a solution of 2 7 (5 mg) in MeOH, and the mixture allowed

to stand for 2 hr. The reaction mixture was evaporated in vacuo to give 27 M, quantitatively.

_61,
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Crescentin II (28) ---cooooovveen Powder; [a]p> -21° (MeOH; ¢ 1.0); FAB-MS (negative): m/z 201.0753 [M-H]"
(CyH,;05 requires: 201.0763); 'H, *C NMR: Table 11.

Methylation of compound 28
Compound 2 8 was methylated with CH,N, by the same procedure as that of compound 27 to give 28 M.

Crescentin III (29) -ccoooeeienens Powder; [o]p> -55° (MeOH,; ¢ 0.6); FAB-MS (negative): m/z 307.1171 [M-
H]" (C,H,,0; requires: 307.1182); 'H, *C NMR: Table 12.

Acetylation of compound 29
A solution of 29 (5 mg) in pyridine (0.5 ml) was treated with Ac,0 (0.5 ml) and the mixture was stirred at room
temperature for 12 hr, then poured into ice-water. The whole was extracted with CH,Cl,. The organic layer was

evaporated to give 29a (3 mg).

Crescentin IV (30) --oooeovveeene Oil; [a]p* -39° (MeOH; ¢ 0.5); FAB-MS (negative): m/z 189.1142 [M-H]
(CyH,,0, requires: 189.1127); 'H, *C NMR: Table 13.

Acetylation of compound 30
Compound 3 0 (5 mg) was acetylated with Ac,0 and pyridine by the same procedure as that of compound 29 to
yield 30a (5 mg).

Aucubin (31) -ocooveeenn Powder; FAB-MS (negative): m/z 345 [M-H]; '"H NMR (CD,0D): 8 6.29 (1H. dd.
J=6.1, 1.9 Hz, H-3), 5.73 (1H, br s, H-7),5.08 (1H, dd, J=6.1, 3.9 Hz, H-4), 4.94 (1H, d, /=7.1 Hz. H-1),4.67 (1H.
d, J=17.8 Hz, Glc-1), 4.42 (1H, dd, J=3.4, 1.7 Hz, H-6), 4.33 (1H, d J=15.1 Hz, H-10a), 4.16 (1H, d. J=15.1 Hz.
H-10b), 3.84 (1H, dd, J=11.2, 2.0 Hz, Glc-6a),3.63 (1H,dd, J=11.2, 5.4 Hz, Glc-6b), 3.38-3.18 (4H, m, Glc-2, 3.
4,5),2.88 (1H, dd, J=7.1, 7.1 Hz, H-9), 2.64 (1H, dddd, J=1.1, 3.9, 3.4, 1.9 Hz, H-5); °C NMR: Table 16.

Agnuside (32) ---oooeeeeenn Powder; FAB-MS (negative): m/z 465 [M-H]"; '"H NMR (CD,OD): & 7.91 (2H. .
J=8.9 Hz, H-2', 6), 6.82 (2H, 4, J=8.9 Hz, H-3',5"), 6.32 (1H, dd, J=6.0, 1.8 Hz, H-3), 5.75 (1H, br s, H-7),5.10
(IH, dd, J=6.0, 3.9 Hz, H-4),4.95 (1H, d J=7.3Hz,H-1),4.91 (2H, brs, H-10),4.65 (1H, d, J=7.8 Hz, Glc-1),4.44
(1H, dd, J=3.5, 1.7 Hz, H-6), 3.85 (1H, dd, J=12.0, 1.9 Hz, Glc-6a), 3.65 (1H, dd, J=12.0, 5.4 Hz. Glc-6b),
3.40-3.18 (4H, m, Glc-2, 3, 4, 5),2.93 (1H, dd, J=8.1, 7.3 Hz, H-9), 2.62 (1H, dddd, J=8.1, 3.9, 3.5, 1.8 Hz, H-5):
“C NMR: Table 16.



FEICMTIRR

6-0-p-Hydroxybenzoyl-6-epi-aucubin (33) --cocooeeee Powder; [at]y™ -91° (MeOH; ¢ 0.4): FAB-MS

(negative): m/z 465 [M-H]; 'H NMR (D,0): & 7.72 (2H, d, J=8.5 Hz, H-2', 6'), 6.78 (2H, d, J=8.5 Hz, H-3'. 5").
6.31 (1H, d, J=6.3 Hz, H-3),5.94 (1H, brs, H-7),5.71 (1H, brd, J=7.3 Hz, H-6),4.96 (1H, d J=7.6 Hz. H-1),4.84
(1H, dd, J=6.3, 4.6 Hz, H-4), 4.68 (1H, d, J=7.8 Hz, Glc-1), 4.36 (1H, d, J=15.1 Hz, H-10a), 4.19 (IH, d J=15.1
Hz, H-10b), 3.63 (1H, dd, J=12.0, 1.6 Hz, Glc-6a),3.56 (1H, dd, J=12.0, 4.1 Hz, Glc-6b), 3.39 (1H. dd. /=8.8.8.8
Hz, Glc-3),3.31 (1H, ddd, J=8.8, 4.1, 1.6 Hz, Glc-5), 3.29 (1H, dd, J=8.8, 8.8 Hz, Glc-4),3.25 (1H, dd. J=8.8. 7.8
Hz. Glc-2), 3.04 (1H, ddd, J=1.6, 7.3, 4.6 Hz, H-5), 2.70 (1H, dd, J=7.6, 7.6 Hz, H-9); *C NMR: Table 16.

5, 7-Bisdeoxycynanchoside (34) ---c-coooeeen Powder; [a],*! -131° (MeOH; ¢ 0.5); FAB-MS (negative): n/z
363 [M-H]"; 'HNMR (D,0): 8 6.26 (1H, d J=6.2 Hz, H-3),5.60 (1H, br s, H-1),4.90 (1H, dd, J=6.2, 3.5 Hz. H-4).
4,70 (1H, 4, J=7.8 Hz, Glc-1), 4.05 (1H, m, H-6), 3.78 (1H, dd, J=12.0, 2.7 Hz, Glc-6a),3.68 (1H, d. J=11.3 Hz.
H-10a), 3.59 (1H, dd. J=12.0, 5.5 Hz, Glc-6b), 3.55 (1H, d J=11.3 Hz, H-10b), 3.42 (1H, dd, J=8.8, 8.8 Hz. Glc-3).
3.34 (1H, ddd, J=8.8, 5.5, 2.7 Hz, Glc-5),3.25 (1H, dd, /=8.8, 8.8 Hz, Glc-4),3.17 (1H, dd, J/=8.8, 7.8 Hz, Glc-2).
2.83 (1H, m, H-5), 2.65 (1H, br 4, J=9.0 Hz, H-9), 1.98 (1H, dd, /=13.5, 5.6 Hz, H-7a), 1.68 (1H.dd, J=13.5.4.5
Hz, H-7b); “C NMR: Table 16.

Ajugol (35) -oeiivieennns Powder; FAB-MS (negative): m/z 347 [M=H]"; '"H NMR (D,0): 8 6.05 (1H, dd. J=6.6
Hz, H-3), 5.36 (1H, br s, H-1), 4.82 (1H, dd, J=6.6, 3.0 Hz, H-4), 4.60 (1H, 4, J=7.8 Hz, Glc-1), 3.88 (1H, ddd.
J=5.5, 4.8, 2.7 Hz, H-6), 3.76 (1H, dd, J=11.7, 2.0 Hz, Glc-6a), 3.55 (1H, dd, J=11.7, 5.6 Hz, Glc-6b), 3.34 (1H.
dd, J=8.8, 8.8 Hz, Glc-3),3.31 (1H, ddd, J=8.8, 5.6, 2.0 Hz, Glc-5), 3.22 (1H, dd, J=8.8, 8.8 Hz, Glc-4),3.12 (I1H.
dd, J=8.8, 7.8 Hz, Glc-2),2.57 (1H, ddd, J=8.3, 3.0, 2.7 Hz, H-5), 2.43 (1H, br d, J=8.3 Hz, H-9), 1.97 (1H. dd.
J=13.9, 5.5 Hz, H-7a), 1.66 (1H, dd, J=13.9, 4.8 Hz, H-7b), 1.15 (3H, s, H-10); *C NMR: Table 16.

6-0-p-Hydroxybenzoylajugol (36) :::cccoooooeeee Powder; [0]p>' -134° (MeOH; ¢ 0.4); FAB-MS (negative):

m/z 467 [M-H]; '"H NMR (CD,0D): 8 7.89 (2H, d, J=8.8 Hz, H-2', 6'), 6.82 (2H,d, J=8.8 Hz,H-3'. 5'). 6.20 (I1H.
dd, J=6.2, 1.7 Hz, H-3),5.49 (1H, d, J=2.4Hz,H-1),5.03 (2H, m, H-4,6), 4.67 (1H, d, J=7.8 Hz, Glc-1).3.85 (IH.
dd, J=12.0, 2.1 Hz, Glc-6a), 3.67 (1H, dd, J=12.0, 5.6 Hz, Glc-6b), 3.40-3.18 (4H, m, Glc-2, 3, 4. 5). 2.98 (1H.
m, H-5),2.61 (1H, dd, J=9.2, 2.4 Hz, H-9), 2.28 (1H, dd, J=13.9, 6.4 Hz, H-7a), 2.05 (1H, dd. J=13.9. 4.0 Hz.
H-7b), 1.41 (3H, 5, H-10); *C NMR: Table 16.

1-Dehydroxy-3, 4-dihydroaucubigenin (37) ---oooooooe Oil; 'H NMR, '*C NMR: Table 5.
Acetylation of compound 37

Compound 37 (20 mg) was acetylated with Ac,O (2 ml) and pyridine (2 ml) in the usual way to afford crude

acetate which was purified by column chromatography on silica gel (hexane-Me,CO, 3:1) to yield 37a (21 mg).
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Compound 37a «:-oooeevveeee Powder; '"H NMR (CDCl,): 5.75 (1H, br s, H-7),5.05 (1H, d, J=5.8 Hz, H-6), 4.64
(1H, d, J=13.7Hz, H-10a),4.58 (1H, d, J=13.7 Hz, H-10b), 4.20 (2H, m, H-3), 3.76 (1H, dd, J=14.0, 6.6 Hz. H-1a),
3.68 (1H,dd, J=14.0, 6.5 Hz, H-1b), 3.08 (2H, m, H-5,9), 2.08, 2.07 (each 3H, s, CH,CO), 1.88-1.75 (2H, m, H-4a,
4b); *C NMR (CDCl,): 6 170.8, 170.5 (CH,CO x 2), 141.6 (C-8), 130.1 (C-7), 86.6 (C-6), 67.5 (C-1),63.6 (C-10),
61.6 (C-3),45.1 (C-9), 42.9 (C-5), 28.0 (C-4), 20.9, 20.8 (CH,CO x 2).

Crescentoside A (38) ::-oooooeeeins Powder; [ot]p? -21° (MeOH; ¢ 0.7); FAB-MS (negative): m/z  331.1409
[M-H]" (C,sH,:0; requires: m/z 331.1393); '"H NMR: Table 17, “C NMR: Table 16.

Enzymatic hydrolysis of 38
Compound 3 8 (10 mg) was incubated with -glucosidase (5 mg, Sigma, lot No. G-8625 from almonds) in
aqueous solution at 37°for 10 hr. The reaction mixture was extracted with EtOAc. The EtOAc extract was subjected

to column chromatography on silica gel with CH,C1,-MeOH (4:1) to give 37.

Crescentin 'V (39) «--ooovveveens Powder; [0c],? -53° (MeOH; ¢ 0.5); FAB-MS (negative): m/z 167.0681 [M—H]"
(C.H,,0; requires: m/z 167.0708); 'H, C NMR: Table 14.

Crescentoside B (40) -ccooooeeeen Powder; [ot],? -43° (MeOH; ¢ 0.5); FAB-MS (negative): m/z 329.1251
[M-H]" (CsH,,05 requires: m/z 329.1236); '"H NMR: Table 17, *C NMR: Table 16.

Enzymatic hydrolysis of compound 40
Glucoside 4 0 (7mg) was hydrolysed with B-glucosidase (3mg) by the same procedure as that of glucoside 3 8.
Extraction of the reaction mixture with EtOAc followed by column chromatography on silica gel with CH,CI.-

MeOH (4:1) afforded 3 9.

Crescentoside C (41) -ccooooeeeeeen Powder; [ot]? -33° (MeOH; ¢ 0.9); FAB-MS (negative): ni/z 345.1201
[M-H] (C,sH,,0, requires; m/z 345.1186); 'H NMR: Table 18, *C NMR: Table 16.

Compound 42 ------ovnene Powder; [0t],” -45° (MeOH; ¢ 0.6); FAB-MS (negative): m/z 361.1141 [M-H]"
(CsH,,0,, requires; m/z 361.1135); '"H NMR: Table 18, °C NMR: Table 16.

B-D-Glucopyranosyl benzoate (43) «:ooooooooee Powder; 'HNMR (pyridine-d;): 8 8.17 (2H, , J=8.3 Hz, H-2.
6), 7.49 (1H, ¢, J=8.3 Hz, H-4), 7.34 (2H, dd, J=8.3, 8.3 Hz, H-3, 5), 6.60 (1H, d, J=6.8 Hz, Glc-1),4.51-4.12 (6H.
m, Gle-2, 3, 4, 5, 6a, 6b); *C NMR (pyridine-d;): 8 165.7 (C-7), 133.6 (C-4), 130.4 (C-1), 130.2 (C-2, 6). 128.8
(C-3,5), 96.7 (Glc-1), 79.4 (Glc-3), 78.5 (Glc-5), 74.3 (Glc-2), 71.0 (Glc-4), 62.2 (Glc-6).
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ﬁ-D-Fructofuranosyl 6-0-(p-hydroxybenzoyl)-a-D-glucopyranoside (44) ---------. Powder:

(0], +22° (MeOH; ¢ 0.5); FAB-MS (negative): m/z 461 [M-H]; '"H NMR (DMSO-d,): & 7.80 (2H. d. /=8.8 Hz.
H-2", 6"), 6.83 (2H, d, J=8.8 Hz, H-3", 5"), 5.20 (1H, d, J=3.7 Hz, H-1"),4.36 (1H, dd, J=12.0, 2.0 Hz. H-6a"), 4.25
(1H, dd, J=12.0, 4.9 Hz, H-6b"), 4.03 (1H, ddd, J=9.0, 4.9, 2.0 Hz, H-5'), 3.90 (1H, d, J=8.0 Hz, H-3). 3.80 (1H.
dd. J=8.0, 8.0 Hz, H-4),3.58 (1H, ddd, J=8.0, 6.5, 3.0 Hz, H-5), 3.55 (1H, dd, J=9.0, 9.0 Hz, H-3"). 3.53 (I1H. dd.
J=11.3, 6.5 Hz, H-6a), 3.45 (1H, dd, J=11.3, 3.0 Hz, H-6b), 3.42 (1H, d, J/=12.5 Hz, H-1a),3.40 (1H.d. J=12.5 Hz.
H-1b), 3.25 (1H, dd, J=9.0, 3.7 Hz,H-2'), 3.22 (1H, dd, J=9.0,9.0 Hz, H-4"); "C NMR (DMSO-d,): § 165.5 (C-7").
162.8 (C-4"), 131.4 (C-2", 6"), 120.0 (C-1"), 115.5 (C-3", 5"), 103.9 (C-2), 91.5 (C-1'), 82.4 (C-5), 77.0 (C-3).
74.3 (C-4), 72.5 (C-3"), 71.3 (C-2'), 70.1 (C-4'), 69.8 (C-5"), 63.5 (C-6"), 62.4 (C-6), 61.9 (C-1).

Acanthoside D (45) «oooovvieennn Powder; [ot]p> -44° (pyridine ¢ 0.6); FAB-MS (negative): m/z 739 [M-H] : ''C
NMR (DMSO-4): 6 152.7 (C-3, 3, 5, 5", 137.1 (C-4,4"), 133.7(C-1, 1"), 104.3 (C-2, 2, 6, 6'), 102.5 (Glc-1,1"),
85.0 (C-7, 7)), 77.0 (Glc-3, 3"), 76.5 (Glc-5,5"), 74.2 (Glc-2, 2'), 71.4 (C-9, 9'), 69.9 (Glc-4, 4"), 61.0 (Glc-6.6"),
56.5 (OCH, x 4), 53.5 (C-8, 8).

6-0O-(p-Hydroxybenzoyl)-D-glucose (46) -------coonne Powder; FAB-MS (negative): m/z 299.0778 [M-H]
(C,:H,<Ox requires: m/z 299.0766); 'HNMR (D,0): 8 7.92, 7.91 (each 2H, 4, J/=8.8 Hz, H-2, 6). 6.91 (4H.d J=8.8
Hz, H-3, 5), 5.19 (1H, 4, J=3.7 Hz, o.-anomeric H), 4.76 (1H, d, J=8.1 Hz, B-anomeric H); '*C NMR: Table 19.

Acetylation of compound 46
A solution of 46 (10 mg) in pyridine (1 ml) was treated with Ac,0 (1 ml) and the mixture was stirred at room
temperature for 12 hr, then poured into ice-water. The whole was extracted with CH,Cl,. The organic layer was

evaporated to give 46a (12 mg).

Acetyl 6-O-(p-acetoxybenzoyl)-2, 3, 4-tri-O-acetyl-3-D-glucoside (46a) -----------... Powder; 'H
NMR (CDCl,): 4 8.08 (2H, d, J=8.8 Hz, H-2,6), 7.19 (2H, d, J=8.8 Hz, H-3, 5),5.76 (1H, d, J=8.1 Hz. Glc-1).5.29
(1H, dd, J =9.3, 9.3 Hz, Glc-3), 5.22 (1H,dd, J =9.3, 9.3 Hz, Glc-4),5.16 (1H, dd, J =9.3, 8.1 Hz. Glc-2).4.49
(1H, dd, J = 12.4, 2.2 Hz, Glc-6a), 4.36 (1H, dd, J = 12.4, 4.6 Hz, Glc-6b), 3.98 (1H, ddd, / =9.3. 4.6, 2.2 Hz.
Gle-5),2.32, 2.11, 2.04, 2.03, 2.02 (each 3H, s, CH,CO); *C NMR: Table 19.
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