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Studies on Azoxyglycosides
Kotaro NISHIDA and Collaborators

(Laboratory of Biochemistry)
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azoxyglycosides (x> aglycone AMILZEAMIO o\ SRS Clo 5 O ade 8, UBRD Bk
I3 UCHEgled THE bl S dufe laminaribiose 4> laminaritetraose o & 5 /g f-1, 3 &k &k 47 iro L
LEL W CE B

FLCADEMMRICAT S cycad emulsin OFF i, JK#E, Bl S 438 U °C, azoxygly-
cosides [HJDNFH AT J.;’Jﬁ&“fﬁ{ HMETL, v B NIC ST 5 azoxyglycosides OfifEx

Foowd ’)f.il”m‘z N umu\ hiptagin, karakin 7352810 410T0 743, B Lythgoe &3 416 4
pseudocyanogenetic glycosides - fr LT %,
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# —# Neocycasins [CE§T R
I. Neocycasin A OBHR U+ DIEE"
PHHY ZERER o /IvkR BR o okIT AR - WIIH Y

v 7y RO T carbon column chromatography (carbon c. c.) #iu ik paper

ATRAE WS I 33 4510 F) LT F1 AR SSARSE 2o 1A HS T2 il 22 Gl D) Tl L, &
7o, AuiZ- Bull. Agr. Chem. Soc. Japan, 23, 460 (1959) 2Bk L7:.
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chromatography (p. ¢.) #4ju Bi#Hk% 2EMNCHRET L7 & = 5, cycasin & A =D FE M T
PRI 275 > spots 23EH bRz DT, cycasin OAfic § azoxyglycosides DAAENT AR
SNBICEDL. LOTEFFDOHT cycasin IR\ Tl & BEE /e 47 74 353 azoxyglycoside 1o
DU~ carbon c.e. (o & D T DA R, BBA A4 neocycasin A * iy%, o
s ET L.

ERRUBER

1. Neocycasin A o $a%g

CORBUTH T 7V RETAE, 1958 48 1 HASR B AIERE A CIRIR L 72 b O ch 5. i
RIIER D cycasin gD & 40041 7.

BT 10kg Z i U CA472f 0 6.25kg #okok & I BERY, T B 1c 0.2N fififg 51 HC A L Tl
LRGSR I AT 727 CRACABEG 104, pH 1), 2903 0N T 5| % LT bic 3
BIRGE LA U o, S e 0 L > o sz Ciifn (pH6.5) 1, U A SO CLIUF IR L
7ok, 5 {54 methanol 12 X BB, # 2-EERESROANC X ST WS 2 AH A T E R L
t.%ﬂ*%%ﬁtf%%,Wﬁﬁmbfyivf4mml@%t.coyivfﬂ%ﬁﬁﬁ%ﬁ
B3 %57-% carbon c.c. #{jo7-.

FEMR (U, ¥R 3008 2 HBTL 727 5 A1 (48 Sx 42em) ke vy rRES,
7Ky T 2, 5,10, 40 % ethanol % Hiu CHEKIAH %4757, 4 fraction B E BB O

Table 1. Glycosides and Sugars in Each Eluate from the Carbon Column found by Paper

Chromatography
colors revealed with
Spots R, reagents
. A.
L[4 58 eyeasin y =
‘ Ht ‘ + ; i ' .46 fructose rb pb
| L x wa y -
i | + |+ : | .35 glucose — b
? } { [ ITE .33 Ap(neocycasin A) y —
| L 27 Ay y —
4 Lt \ o .23 sucrose rb b
| f | : i 4 .20 A, y —
L -+ ‘ 0 "19 L(laminaribiose) — b
i ‘ ’ + # | tailing A, y —
| } i 4 1 rb e
S ] .10 — b
j | |+ .07 rb -
] | 00 rb b
a b ¢ d e f g
Eluates

Filter Paper : Tovyo No. 2. Solvent : n BUOH-AcOH-H;O (4:1:1).

Development : multiple ascending (2 runs). Reagents : R, Resorcin~HCl EtOH soln. A, Aniline
hydrogen phthalate BuOH soln.

Eluates : a, with 4.7/ HoO. b, 6.4/ followed after a. ¢, 7.2/ after b. d, with 3.2/ 29 EtOH.
e, 40/ 5% EtOH. f, 5.0/ 10% EtOH. g, 4.0/ 40% EtOH.

Colors : b, brown. y, yellow. r, reddish. p, pale.
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iz Table 1 (IO ThHDH. < O spot A X {{FRL 7> spot JX, cycasin & [AERIC
resorcin-HCIl Shcis B Ic a7 L L, azoxyglycosides ® spot LBz BN D DTh 5.

40% ethanol fraction @ spot A: (L4
12 cycasin ok < D¢, E7-Z O fraction
Wik spot Ax DS pAs iR AT o
DT, chREFOF FREREL . 1B
#-< 5 o 77 ethanol HLEH, sKEITHOE
THEL A 2, ZHUS2UTUK, ethanol, %7
methylcellosolve 7 & 7 B R ih A fl L 72
#, neocycasin A L.6g ZMELUh L L T
7. (Fig. D)

V . ‘ S ‘ .
gy o %W‘M
F "

’ 2. Neocycasin A DO
Fig. 1 Microphotograph of Neocycasin A

kEEoodn 4 L T4E B v7s neocycasin A (X
m. p. 162°~163C (decomp.), [a]P=-—-35.1" (c. 1.0, H:0) T, SHifFHUI KO D TH 5.
C,H601:N: - Ho0, 3454t C, 38.88% ; H, 6.52% ; N, 6.48%,
RHE: C, 38.59, 38.78 % ; H, 6.76, 6.55% ; N, 6.31%.

JKiC 578, % ethanol, % methylcellosolve 7%, s = - L 48775, chloroform 4375, Fehling
VAl A6 L, Molisch KjsksM:, anthrone 3G X D& (i tL, 74 TAMHIL D cyan
AT 5.

3. 7FILFNK

neocycasin A S00mg % pyridine 10ml (<ifns L, SR 10ml 2z TS HESERIC BT
8, HeRoAqn AP T v v b iy
7-. ethanol X b fifdh R, EEEWRM
540mg 34 hto. (Figo 2)  mp. 142~
143°C, []%=-—55.5" (c. 1.0,CHCly) <47
RO D CTh 5.

C1{H150:2N: (CH3CO)7

a0 0 C, 47.46% ; H, 5.69% ;
N, 3.95%,
Wi C, 47.76% ; H, 5.85% ;

y , o N, 4.35%.
A/ I Ly TN A T08, 23T TI(Rastif)

Fig. 2 Microphotograph of Heptaacetylneocycasin A CHsCO %4t : 7mol./mol.,
45070+ 6.8mol./mol.
heptaacetylneocycasin A 98mg % chloroform-methanol 3ml (= 7fit L, = 1uic 0.5N Na-methylate
-~ EENZ T O°C TR LA TR, neocycasin A 15mg # |l L 7-. m. p. 162°~163°C
(decomp.) -CHREE, & JHAEL T b @l AFE FAED BALiga 1.

4. B tn K o B
(1) 52443y neocycasin A 9Tmg 7% IN HifE 10ml #0LC, 2.5 W 100C T hiskafto
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Ta, IR A D 3 U CHERR B OSSMILA:

AEht Ltc. ok glucose

glucose 2mol.

E LT 81.3mg DA 4L,
WCHEL, F7o p.c i X o Tdakfii glucose DR Th B o b ARKO7.

~Dfc% formaldehyde #[33:1, HANEs {2
Z AUt neocycasin A lmol. ¥4 1

P SN ey |

IROPBRRE D DRI X O CiE4E L 7- phenylosazone (1 i (A gl ¢, m. p. 203°~204°C(decomp.)

AR, glucose phenylosazone o H, »

(2) #4345  neocycasin A 40 mg % 0.2N
[Os3 l()ml IR L, 2 BEE 100°C Tk
WL, JRER Y 7 A DICTHRIL 728, p.c.
S X DT R AR L . T OF A
D neocycasin A D Aif1iC cycasin, glucose
KOFH D spot L 233 bivtc. 2 dspot L
t aniline #3ic X b aldose BEDFE 0 45
L, ¥ 7-%&4:/3 laminaribiose J;¢X nigerose
DACHAEY LT 5 0C, 4 HREEE T
TN HELE & i oS laminaribiose »
—# L. Fig. 3
WA

5. Ty BAB cycad emulsin?
% acetate buffer (pH 4.6) i1 30°C G4
829 H%?Fﬁ'ﬁ’{-’ﬁ p. c THL 7-fi4:, neo-

b @ chromatogram

cycasin A | xR T glucose @
AN R bih/i _0){55?5%?')%({0) maltose {1

G s s noie.
6. Heptaacetyl neocycasin A L Y
Octaacetyl-4-laminaribiose > Ef%)

7 F ity 250mg % chloroform Sml
WAL, 2N Na-methylate 7% 2ml 20
CCERC VR ETYs &, AL U fo T iseon R HIG,
chloroform -=yi:fE L. 7-#, carbon c.c. (%
MEBE 40g, 26 1.8X25ecm) #ffots. sk 250
ml % F s CIRAET %5 /bt glucose % PAHE,

Y\ T 35% ethanol -G laminaribiose # JAH L 7.

FEBAE Uy SRR B o O L
~120°C WomE L, e e i i oo, 4
ethanol UM, TAMAIRIENIAT %
HAEL, ghikd Bmg Niinhr:.
laminaribiose O CRkEIC 53 5.

CosHusO19  §IALAH @ C, 49.56% ; H, 5.64%,
R - C, 49.39% ; H, 5.70%.

37 & (b Na-methylate 1 J

L.

R,/.

r @ @ 1 .85 cycasin

o Q 1.75 neocycasin A
@ O 4 .71 glucose

Spot L
L Q @ 4 .62 (laminaribiose)

- 1 .59 nigerose

T

A 65mg A4 1C
Ek L7
P2 U fo B b 5 o & 3k,
m. p. 159° ~ 160°C.

DIFFICEEL,

]

a b c d

Fig. 3 Paper Chromatogram of the Partial

Hydrolysate of Neocycasin A
a, band e: specimens. ¢ and d: the hydrolysate.

Reagents :- R : resorcin-HCI in aq. EtOH.
Azoxyglycosides give yellow spots with this

reagent. A : aniline hydrogen phthalate in aq.
BuOH.
Development ;- multiple ascending method

(3 runs) with n BUOH-pyridine-H:0 (6 : 4 ; 3).

laminaribiose o 44 {5t = o> fraction % &
y MREKBEERR, BENE Y — ¥ L dlic 1107
" L {[f,tf'f/) b o 5w TIRICAE S Lo s,
ethanol 7>,
SIHHEEHU L YR D3 b © octaacetyl- 4-

laminaribiose 7484 O YR 1O T,
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formaldehyde #&i8. o 7->igdncqtys dimedone ALPL#Af o7, ToO&il, ERRANTOLI, €
o m. p. 183 ~184°C = formaldomedone (= -39 % & & % Wi HAt7C.
¥ ¢- prussian blue IS, BYAE~ > 7 2 v LEOMIUT VT cyan nyH S furc.

4.1
/\llh‘
- T Neaoycosin A
P N
” NS
g
3.0
w0
&n
Q
—
2.0
\
\
I J I }
200 250 300

Wave Length, my
Fig. 4 Ultraviolet Absorption Spectra

Samples were examined as aqueous solution.

7. BRPA~NZ P

neocycasin A DJKIFIIC T, FEER
DR I TR A ~ 7 b LA
MR L T2, Amae=215mu (log e+-3.89), Ju=
274nye (log <= 1.66) DRSS YL AL,
R R 2 Ll L e cyeasin OB
EFBED %~ 7 b kL. (Fig 4)

FMEIRLE nujor (T paste x LCHRL
fo. ZOFHE Fig. 5 i<, 1537em™ 1
R PR AR 2 B AL, azoxyglycosides D4
B ¥ QLT A0S, 1640em=t BRI R S
WL cycasin (oW TCEER B & DG,
TS RN A

z "

v 5w FRT- & b azoxyglycosides “ i35
B, BOBHARDEESRFIS A T D7, ek
Ze MERUER L TR0 AE e o Ttz L
2 Ui X 5 & i A AL L CIRI A3 bed

Wave Length, «

Absorption, 2.

! H 1 e L . J

S

e BOu 200 Y000

1500 2000 3060 401000

Wave Number, cm-1

Fig. 5 Infrared Absorption Spectrum

Sample was examined as paste with nujol. The band (1) and (2) are duc to the aliphatic

azoxy group and the water of crystallization, respectively .
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T DG, ESEERA - Hnﬁ%%&Lﬁ%WMZHOLLN.bﬁ%&ﬁf@%ﬁ&ﬁ%m
PR G e T D 1o oh, A CLRERALPH - aﬁ#ﬁ#:@’k?ﬁb’m o7z COMMEIT ik, azoxy-
glycosides (1% Gk H, L4 cycad emulsin (14E M ICseiE L, BB AT O B AR e %
DT O XS I FRAEETIC X T, mmaﬁ %m D RET A T
neocycasin A ST ORI CiaHyO12Ne- HiO Tl DT, 74 F4kic L b heptaacetate %45
. P&, cycad emulsin Chvks# X4, neocycasin A 1mol. ¥4 b glucose 2mol. #A:fk L, = 7-
[’ MK X v>7C cycasin, glucose (X glucobiose kAR HRI-OT, # DREEIL S
glucosyl cycasin Gk % = & AR < B .
FOHBIOIL A~ 7 vtk 205m (CHRIRIL, 274mye WSS % D, % 2o & 1537
em™ AR RAIUN AT L o, SIS ORINE, X FCIREY L < SR azoxy FEYeic Hisk
HEDTH D, 2TV PETESCHEEI N T formaldehyde KX cyan #4:583 2 = & 7
©, aglycone (¥ hydroxyazoxymethane Gk % = & 2SN Th 5.
/Jﬁ\%rd’!ﬁcl{xz N7 P ZSWT, cycasin LD 1640em! BSEIC A URAE B LS. B =~
7 PSS Z OBEOTRIE, FRKICHET B 2 2% S. AL BARKER BV (0 ko> X
Ty \@03':, neocycasin A OGS FIMKISIEN T 2N CH B L FEL BN, oz p iz
IPFTORRIC IO T HUHE Sl
Bl 543 W:«)L TR, Fi kA mi#n o> glucobiose 73 laminaribiose Gk, % = & AR L i p
C. wATOTREL 72. X512 heptaacetyl neocycasin A % methanol 1 Na-methylate | } +>
THHEL, i 77 & iR aglycone 7 40k L O f4) laminaribiose # jsekic /-,
THKEERR, BEAR Y — ¥k DO = {61 T octaacetyl-#-laminaribiose Fe e AR
L7z,
DL kD & & vF neocycasin A (X S-lamina-
ribiosyloxyazoxymethane [\I+, 3-O-3-p-glucosyl
cycasin (I) Tk % = LRI A.

. O C '
Z o X 5iC laminaribiose R & T B y_ H,-N: I\ -CH,
%WDE%W F AL DT, S HF ﬁ 3

CH OH

L ﬁ\f;b\ u%sﬂtm laminaribiose %, HO
H]ﬁ“C B BN, O O Y4B laminarin ¢ L"‘db”l residue
DOIFERD & L Tld TRIE R, 0% ﬂ“mmmmeumw :
A Fe — LS glucose DERWERED & L (1)

T, gk almond emulsin,'™® Asp. niger
X AR YO -D LTRIER TV, BEINELD (I kEVER L T4 7 3 r RN
7>HFZ laminaribiose ZEEW A3, ZAULKZER D polyglucosan DSMEICHSET B4 D L
b Twb

Lo LIeMB DL RIA7e 105 7o RAUA DS, Y 7 Y FET-0s B O BUBESETRIC S\ T 1 &
B2 DR BB U BRI R L KIS A EESTH Y, LI L 280 EAMN
DR DICEVIRETSH . £ L THT 2 MBGE OB HZAR L 72> 5 v 771C § neocycasin
A #fhb . UTHED spot A ﬂTﬁx;{T&) bIaDT, bk Yy 7 YT AR T D EET
BT ENELNTHD

PE3k, cycasin HiEfa WLT NHD spot A FEA DRI OI 0, BFle L1y & VTR



DEREEEN D THURHR &Aool & (73‘5%”;*H’\J@51$79§§%7‘£‘ , P.c. WZEEL, Zhofied spot & Hig
CHIEILE, DUk carbon ¢ e (DU TIEMERC X DWIBGETEASRL 22w, A LS TR
DF L OCHSH .

HAE v 7 v OFET-HuC, cycasin O, ZivE [k hydroxyazoxymethane - aglycone &
T5 »»‘ﬁmmﬁ*ﬁkﬂhﬂ-#JtﬁmKWJVG, carbon c. c. 1= LT A D SSEER F, Lo
O o tARRRIC A . B, SR, SRIMB M ORI A~ 7 SR Rt L 7o
AR NDIES ,9-Iammarlblosyloxyazoxymethane 1, 3-O-3-n-glucopyranosyl cycasin “¢ ‘(’z) DHoEa
fle7ho>C neocycasin A & M4 L 7. FIARMLC laminaribiose 4 BlEAR & I HECERD RLITL 720
LEMDEA)CR D

Il. Neocycasin B & U Macrozamin®
gk UG PR e WD KU e PHIH SRR

TR s s\, BHARGEE Y 7 v T, cyeasin OFMI G D azoxyglycosides 23773 5 o
rERRLC, F oo > neocycasin A, J-laminaribiosyloxyazoxymethane 7 il L 7z,
:m:f}l%’%%’ﬂé&'@i, §%40> azoxyglycosides Ot As KUY As DAFEERITOtR, chvb
SRS & LA, BEYERRST O%5E, Al (L F-gentiobiosyloxyazoxymethane -G%, b, neocycasin
L& LT, ¥71-As ik A-primeverosyloxyazoxymethane Tl 0T, X XIS EE Y 7 b
mmﬂt, R 2 PesE XM macrozamin'®®0™) gl & ] L 7.

ERBRERUBR

1. Azoxyglycoside A; BV A: 0o B

AR Lt Y 7 VT (6.25kg) dilihiko carbon c. c. 12k 5 10% ethanol {#iHiX
LR IRIEREE L. b oy 7 v 77Uk azoxyglycoside As KUY Ay DM S Mﬁ“‘r T8 DG,
Z RIC T X Bl chromatography #4027, ¥4 carbon column (FEMDE 708, £8 3.7x40
em) o i Ty TERHEML, D% methanol o jEHEG MEREHIICERH A gradient elut1on~~
1ivs, G 100ml 30T E O 4 p. ¢ I X2 THL 7. methanol DJF%PIXME Al
P 5 A L OVERBE R OV RUR LY. Fig. 1 W/RTi 0 € 5. Hib fraction No. 73~94 12 As K
O Ad DIAH SN B MERAE LA T 5 ketose Bl 5\ 1k aldose FD A4V 2f L, INBFRREECLX
% %478 neocycasin A PNEAEL TR Y, SO BATESE LI ook, L2 T, TORMTD
W cellulose c. c. (HyAETENE 80g; £ 1.7x55em) #47Do7-. EBHAAIL L Tk n butanol-
ethanol- 7k (5:2:1) Ay, {AHW 10ml Fo% 5%k L, 4 fraction OfHE p. c. (2L
THrZE L 7z. fraction No. 41~51 | neocycasin A, No. 55~70 & As, F7c No. 82~120 = A4
MERFERE S e UTIHEH SN, 4 ) 28 e b L <GB Askh 50 Ag w7 fraction

*ORRPREOE M 34 47 4}J 9 [ RS AEEE RSy (W) T il L, Bull. Agr. Chem.
Soc. Japan, 23, 556(1959) i L7z,
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S5+

neocycasin A

33 F "4@
As 007
27 \
20 f : ‘
laminaribiose Q ;
A9 1 : !
oligosaccharides ' ;
tailing : !
1 N \ 1 |
Fraction No.5( 60 70 73 80 9 9 100
L L 1 [l 1
MeOH % 25 31 40 46 50

Fig. 1 Fractionation of Azoxyglycosides by Gradient Elution from Carbon Column

*It is Ry values in double development with a mixture of n BUOH-AcOH-H:0(4:1: 1).

The areas under the curves representing each component are roughly proportional to the quantities
present as inferred from the intensity and size of the chromatogram spots.

Shaded areas represent azoxyglycosides.

The fractions, from No. 73 to 94, were combined and were successively rechromatographed on
cellulose column for effective separation of each component.

FERERA LGRS, TiEEEy Ty o0 ¥ FESTBICHLL 7. % H)E neocycasin B (%
ethanol-ether %5/ LA A BRI EIIMEAE D I3, o Ty 27 7 — 7 —ficiliph L
T MR A: 150mg A Ars. [«]® = —37.6° (c. 1.0, H,0).
WA p. e (ZBWTHL - spot AL, LA Vi oM X R cyan AR S.
2. Neocycasin B
(1) EIERL A~ 7 b KA E L THEL 72 Amae=215mp (loge=3.81), 25, =275
my (loge==1.56) -¢ azoxyglycoside DMK A L 7=,
(2) T7esaAit neocycasin B 50mg % pyridine 1.5ml {[i-cat/KsEe 1.5ml L Hacs5i8c
4 HRIFE L C 7 v b L. BUSHEZ KK Tml incag N, 8345 5 BIoki i M 3 8 5
Lo CIREL, JKikdf%, %450 % methanol
LD EETL € BReR L S3mg #4147z, (Fig.
2) m. p. 173 ~174°C, []¥=—-294" (c.0.3,
CHCly) CoHHMfiXk Dt b Th 5.
Ci4sH19012N:2(CH3CO) ;- H:O
A . C, 46.28% ; H, 5.83%; N, 3.86%,
HTfE . C, 46.04% ; H,5.70% ; N, 4.06%.
s il
SMOAE : 726, 0K : 705 (Rast micro )
CH3CO
414 . Tmol./mol., 534 : 7.07mol. [ mol. : \ Nyt
7 4 L Ak#y Smg # chloroform-methanol Fig. 2 Microphotograph of Heptaacetylneocycasin B




82 LTI = < I A O SRS 1 O 1 ) S

Pite 0.2ml (WML,  0.5N Na-methylate - -4 iz TKSIS - RKEBEWH 7 eF L. HTU7C
A RE, AU OWT p. e %47\, neocycasin B M[ENR X N7 T & wEE DT

(3) fEKO emulsin (2 X B0 bk Smg & INEAE 0.6 ml ¢ 100°C, 2 BEREIIZK AR
w0 R kE A4 7o C, aglycone D4 fi3E3 % formaldehyde # ks, HANEs #12 XLD
Chiz e L7, glucose & LT 1.94mol./mol. Ch>t-.

RIS PO 7o RRED MK S FEEAC DT B R R L 72 & & A, glucose @ spot DLAEED B
, X 5o glucosazone & L CHEE L 7. %70, W4 dimedone THRLEEL TERRAG AT,
m. p. 185~186'C - formaldomedone # K & Jmh L CRlLGYEE avits Hivd, formaldehyde @
A D H 7. 02N B X 5 100C, 1 B o#/k#iic fs\ Tk cycasin, glucose, gentio-
biose DAL b7 (Fig. 3a). #7-, cycad emulsin = X 2 4R ¢ 4 IEE o A sk ¥ skl
Xht-. €T neocycasin B (X 6-O-5-glucosylcycasin & 3z Sz,

specimens Ry Ry specimens

@ <4 .77 macrozamin

cycasin 60 |

xylose 54

% @ - S5 gentiobiose
glucose 42 F O - O

macrozamin 31 L
neocycasin B 24 F @
primeverose 20 -
gentiobiose A5 F @
a b c d
BAW BPW
Fig. 3 Paper Chromatograms of Neocycasin B, Macrozamin and their Degradation Products
Samples :— a and b, partial acid hydrolysates of neocycasin B and Aj respectively. c, sugar

component liberated from neocycasin B. d, the syrup of A,
Development;: — BAW, ascended 3 times with n BuOH-AcOH-H-O(4 :1:1).
" BPW, ascended 5 times with # BUOH-Pyridine-H:O(6: 4 : 3).
Shaded spots represent those of azoxyglycosides located with resorcin-HCI reagent, and
unshaded spots aldoses with aniline hydrogen phthalate one.

(4) Bk Skt S0mg % 50% EEAR 2ml i L, BRhORRES A2 T, PbEIK
wWHICIE L oo, HigAK 200mg w1k <AL, 3EERIMIS AT, ORI X AuE
aglycone 77340 S TR RS A WEHERICA DR A B Th D, NS X IRR, BREOR, 140
MBI O TR RS 2883 L, p. c. 12 X > C gentiobiose i FhixFEsE L 7. (Fig. 3c).
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7z pyridine » SOKFEARIC X D C7 v F A fbfk, Ep#ns ethanol 2 BFikE L CaHEE, 38 mg
w437z, m. p. 187°~188°C ¢, octaacetyl-«-gentiobiose |- - - d U

3. Macrozamin

cellulose c. c. iZ¥s(F % fraction No. 55~70 Hofifs v 2y 72D, N. V. RicGs fi-
X DG5S hic macrozamin B R X 5 U CRIE RO, TEEO p.oc ok 5 e DT
Fig. 3d iC7R U 7o, iR RER DI CEI KM L 74, Fig. 3b o533+ 510, cycasin, glucose
KO primeverose DA AV, EEAERIRI A~ 2 b WAt Amaz=216mu, 2ipey =275mpu =,
macrozamin Fiih & [/ UM AR 7.

® &

carbon c. c. iT¥siF % 10 % ethanol YAHHX4Mc, neocycasin B %X macrozamin AR )
TRL A LD T, D O4EED 729 sk-methanol R4 ¥AHHAl & L C gradient elution Hic
& h carbon c. c. wfiorc. IO ~EBIX SIS X DR RS, COf azoxyglycosides
OV 22 TR OSBRI RIT e 272, cellulose ¢. ¢ (2t % o D DS B T
DTUL, EPARMEAT « 3 L ¢, Z D4 nbutanol-ethanol- 7k (5:2:1) 2348 T 2 =
SR, SIS X OToMEER S O/ H, macrozamin & neocycasin B % F I ENBL HiMT
SRR

neocycasin B (MUHA <, FEMMET DICE B I Drant, 7 b o AR A R A C S
wiEd 1o, neocycasin B (kRO emulsin 1T X B MRS ks \ T cycasin, glucose, gentiobiose
wHEBL, SO glucose HERT %, £ T 6-O-5-glucosyleycasin & 42 3 bh, ooz
L% glucose DERAEAS 1.94mol./mol. T B Z L b HHEMTBRE. ZRBDC L iz T,
HESR-EEIRALELC X 0 aglycone % 0L, MM I N -Bifis4 p. c. \= Xk h gentiobiose - [&] %23
DEHIC, TueFafpe UCHEEL, ZhAt octaacetyl-x-gentiobiose Tk % o - D1,
neocycasin B O FIMRIL A ~ 7 F ik azoxyglycoside DEMARL T 5. =45 OkEE
neocycasin B (¥ j-gentiobiosyloxyazoxymethane G} % = & MBS TH 5.

7 As 1224 Tk, macrozamin B4R X p.oc X OT HKEEL, Xbic ERER oK B )
DIRFT RO SEIFEIL A2 7 b AL DT oDz & % fpd?-.  macrozamin LB EY 7y
Macrozamia &, Bowenia B 5[5 < {ifr3 % azoxyglycoside G, Cycas media OFEF-7 6 3 it
BES TV 5 FRIT IS\ THAFE Y 5 Cyeas revoluta i 4 macrozamin DAFFENRD Bz
P wRERS T, FRERERL cycasin T D, FRIC L OT, 2F IR D azoxyglycosides
DN RERN L LR S.

=2 ¥

HAREE Y 7 OB ¥ 5 azoxyglycosides M1, neocycasin A o Bipic & [WeZBricim 2.
ol L/, £OH D - neocycasin B (L7 & F L EHELR D ST, R OGS B, SRk
WA~ 7 L OFafic & ) f-gentiobiosyloxyazoxymethane G, 3 = & s t-. % et o
&y P e IS LT, FHE Y 7y BB macrozamin SR & KRS L, X B I BRI <~ 2

PV, R ORRETC & D SR, BARRE Y 5 i L 45h A A3 macrozamin (#-prime-
verosyloxyazoxymethane) DAffE$ 5% o & 25107,
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II. Cycad Emulsin {2} % Azoxyglycosides fOIBEEIR"
Jic e RO e PEIN SEKER e i I ML TS

FERSM & ol fotn <, HAEE Y 7 Il eycasin w HIZERMA L LT3 d azoxyglycosides
P B, SOk 5 [ i e aglycone % i U { I AMRMAD S KK AT Hok
xRS B O & B L T B O Gl D, L LT azoxyglycosides AR T A4S
HBBIRICH D L2 B¢, ARICEVT, S0 XD el Hs T A, cycad
emulsin 1c & % neocycasin A, B OJM#EE, MUY cycasin wILFT & D BHER RGOV iR
FUte. 7o, BHER SIS ST, A- |, 3 glucoside fE & O AAHIPEE Tl 5 2 LD cycad
emulsin NFFEM T R4,

ERARUBR

B L 1o cycad emulsin (%, FERICHEL T Y S VERT D 4 v = o MRS XD R
L Zh 0)’63’0 7, SR O 3B & B B AR pkam O T {y{r;? 1:jz & L “Cpaper chromatography
(p. ¢) 1ok -ots. ERAWALEE LTl n butanol-Fie-7k (4: 1) (BAW) @ W T REMZIT
W, FOMBERCE U T n butanol-pyridine-7k (6:4:3) (BPW), n butanol-ethanol- 7k -pyridine
(5:2:1:1) (BEWP) @ 7e.

Reaction 1 Reaction 11
Ry

cycasin S5

neocycasin A 34+ et wl——
e ] |
——————RNEEN — ]

neocycasin B 20

neocycasin C 09 L

glucose 38

laminaribiose 22+

gentiobiose A2 1

A i A ' A I i 1 A i i i i

0 2 4 6 8 16 2430 42 0 2 4 6 8 16 24 30 42

Incubation Time (Ar.)

Fig. 1 Paper Chromatogram showing the Fate of Carbohydrates during the Course of
Interconversion between the Azoxyglycosides by Cycad Emulsin
Development : — multiple ascending method (3 runs) with a mixture of # BuOH-AcOH-H20
(4:1:1).
Reaction I, with 2mg of cycad emulsin, and Reaction 11, with 4 mg of it. The other con-
ditions of reaction were described in text. The widths of solids representing each product
in time course are roughly proportional to the intensity and size of the chromatogram spots.

* A%{?,O)Zﬁm Li Bull Agr Chem. Soc. Japan, 24, 322(1960) [Cif Uz, 1515, TP,
Wy 1 AVGHIAYZ S 780 R e lee VLo T T2 7.
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1. Neocycasin A 38 LU B kY Cycasin ~DEiHK

neocycasin A 20mg (H&IERHE 0.05M), 4 5 25mg, acetate buffer (pH4.6) 1ml DAk
fd 30C IS TRIG X W7o, 2HE O, 4% p. ¢ IS THL7-. neocycasin B oo Ttk
AL 1/10 OBETRIGwA 727, T O, [ d cycasin OLALAGED B, ¥ Fo s N R
K, glucose KU Fh OB /H1% laminaribiose % %\ i3 gentiobiose 7iifH Xi7-.

2. EE®EB R K

RS DOfakw L 0.25m cycasin A 1.5ml, N/10 acetate buffer (pH 5.6) 1mli, 3, 2mg
(B& D KO dmg (i 11) T toluene #74ET 30°C RIS 4477z, Ji‘r&ﬁf"m_m@f:&) 18
REBRIR U 7o 403k g, BB O, - “E&HCDWT p e i1V, RIS RMO spot o Ra s,
RESHBEND ORI ELHEM L Ac. Z RS Fig. 1 13T 0 ©h 5. B, BB
FOWES 1, 1T fifhuoi4a4, cycasin 234M#3 %12oMC neocycasin A & laminaribiose
IR R L L T4 ﬁizL {j\f\, © neocycasin B (N gentiobiose 4, j> kT B ICE DT,
JS OHFL I D L A X > Tl D AHE L, neocycasin A DAYl b s OILFE S
T 2T 16 R, BUS H Cik 6 BT cdH o,

neocycasin A (IFAUHHA L TRBICIMIN S A, SIS Ri# L TH L < azoxyglycoside,
neocycasin C D= pL 585 Hvts

3. BRRISERHO D BEREDR

ORI, BUS T icH# T T, 0.25M cycasin 3{{";‘]{},{ 6ml, N/10 acetate buffer (pH 5.6)
dml, WEFERLT 8mg DRkl %, toluene fifE T 30°C 1o 30 REf{F-D7-.

PGS HA LB, I3 L 7272, carbon column (&ML 40g, £%3.0%27.0cm) \HEH, 7K, ¥K
W 10, 15, 30, 40% > ethanol ClEWkIAN, EHW S0ml 5844 \”i’lﬁaféﬂilbf,%ﬁﬁi“fz p. c. [T
PR U7z, 4% fraction Offipkix Table 1 12733330 ©h 5. MUMED fraction = Lo FHE
MELDIRR, AR Hhish DICDWTIE, BEEBROBEE, T U L 7o jflt (%ﬁ:&%%ﬁ&
No. 2) OJFHUMIHRICIRATIL T p. ¢ Lffu 4k Ko7, i L7 BBHIALL Y fraction No. 51
~354, No. 60, No. 66~67 (=D, Tix BAW, #*7: laminaribiose & neocycasin B 2%ifed %

Table I.  Separation of the Reaction Products by Carbon Column Chromatography

Eltl?tl}é n%’ for Fraction No. Components
,0 1 ~ 39 glucose
(water)
10 40 ~ 45 ¢ glucose
46 ~ 50 gentiobiose
15 j 51 ~ 54 cycasin, laminaribiose
‘ 55 ~ 59 cycasin, laminaribiose, neocycasin B
30 60 neocycasin A, neocycasin B
| 61 ~ 65 | neocycasin A
66 ~ 67 neocycasin A, neocycasin C
40 68 ~ 71 neocycasin C
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fraction No. 55~59 (= >wCit BEWP # T, Zh#Eh 2 JhE 3ROLTRERTITo14,
W O JEAC ORISR A D TOKCIANY L 7o [8 USEL O WR I A U TR R, R
Fo = 7 —HCIRIEREE L TR A L Lic, SR RSARINIMRE p. e io > Txhth
ORR L HEZE L, X HICPURNO X S L THEGEL 1.

(1) neocycasin A (332mg) U} Smg 4 02N ffife 1.25ml - 4,->C 1000C ¢ 90 7K
SHEL, BENRS Y A TR, p.oc. (BPW 2 [a]) 10T, #BafiRAipkds) cycasin, glucose,
laminaribiose ZFH U7z, 7z, Ebkl 28mg % pyridine M OVM/KENE CHEEIC TR, 1iHR
727 & 7 L[t % ethanol 7s B &L L TRk 27.2mg 24472, m. p. 141.5°~143°C ¢ heptaacetyl
neocycasin A ORIH, X IREAL THELGFE N A aS .

(2) laminaribiose (11.3mg) cycad emulsin iz X H 4 f@fﬁ;}’b“c glucose DAL BIND. Flo
Zhpt 10mg %, pyridine, FEfE > — 7 & HhAI L U CHKEYRC X D 7 w7 AL dTo0e. A
ethanol-petroleum ether 7~H &L C 770 Rady 4mg #4172, m. p. 165~166°C (micro hot
plate) < octaacetyl-#-laminaribiose L & AL T HRILEFE F AR 7o u.

(3) neocycasin B (3.5mg) bkl 3mg % 02N fififs 0.6 ml CHTERABRCE SRS L T,
cycasin, glucose, gentiobiose M3zEpk3" 5 = & w D72 (p. ¢; BEWP 3 [H]).

(4) gentiobiose (1.9mg) IN Hifiic X % 100°C, 90 5+Di7ks Hﬂ( X b glucose A Azpk L7z,

(5) neocycasin C (2.4mg) p. c. \Z BT A, F1o, 7 au VAT X b cyan AR
%o LB azoxyglycosides O D Ch D€, FiECHIEEDEEEL /KM X > T cycasin, neocycasin
A, glucose, laminaribiose D44 1 =Dl Hivtz. (p. c.; BPW, 3[0). &2 7T, neo
cycasin C |1 glycosylneocycasin A Tk 5 = & 7S ?’Ef:‘** Kﬂﬁ:fﬁ SRR S ORI E

LI/t Teds, 2O neocycasin C (T, FIEk*™iC 7 I HL i o paper chromatogram
BT Ag & L CEA> L7 spot LU 72 Ry 1'|l’i?a:7j~:“5‘“-
# ol
cycad emulsin |} % neocycasin A ¥ B D4MEEHFRIC BT, b bioside 7+ cycasin
CH:0H (T)
O (0—CH:N:N-CHs——s glucose + CH:OH : N2 « HCHO
OH
HO
ou
cycasin
/ ‘\\
CH:0H CH:0H
CH.0H O 0 CHuN:N-CHL 0 ()MLH’
0 o 0~ ClLN: K-CIls
()H m HO OH
OH Ho
OH OH

neocyeasin A neocyecasin B

|

laminaribiose + CH:OH + N>+ HCHO gentiobiose + CHiOH+ N2+ HCHO

Fig. 2 Interconversion between Cycasin and Neocycasin A or B by Cycad Emulsin
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PWE S, U7 eyeasin AT & A BHER RUSIZ 5\ TLE, neocycasin A KUY B 8
ST, o HRBIOMILEMRSIN B s ie o7z, Fige 2 12 o b o BfR A9

glycosidase (= 1 % BHfRFAC B L CIEIERRS < OEDIRE ST 5. RS X 23 D
IKGEREDHEL T & R TFCNE, BRI SRS v glycosyl SEASIETEMR, b D\ Rk
SRR L ﬁ'-z::%L i L < glyeoside Bk Shs. £z, RUSRISA7opE
alcohol 73 glycosyl JED ZARMK L e HH AL MBI T 5. ,9-g1ucosy1 SEEAFEIC DT LR O &
S ISHEN S D IR kA BUS T 5 f-glucosidase 12D\ T O BHEREIC 11T B SR AT ELM:
IRE LA, 2ORT, RERL D PR fopsER A p-mtrophenylglucomde AR T,
gentiobioside cellobioside ™ /:pk % 38 7-. S. A. BARKER,® K. V. GIRI™ (1 Aspergillus niger,
Dk Al flavus 5B EREEL RIS & OC cellobiose 717, gentiobiose, cellotriose (X A-
lﬁ,14ﬁ%A?AﬁﬂUnm#iﬁﬁﬂélkzﬁﬁbfvé.Mﬁﬂ T. K. WALKER®) 25
(X acetobactor ¢> glucose %71/ %, cellobiose DA D cellodextrins, % %\ % %72, M X
Tk gentiobiose M4t sophorose & FLIN L 7:. =B DA OHIC laminaribiose A3 Bt
(1% 3 B0%, REAERPNL 51,6 & DU 8- 1,4 A TH 5.

cycad emulsm (C X D BHERIC 5T LK, neocycasin A . 0¢ laminaribiose o2 5§ A3l T YEE
T, cycasin OGP LSS 5 F-glucosyl FEDOFEICEIL, 4-1,3 glucoside &ian3Minc e L ¢ 4:
BEND L AT EDTH L. EDHEST L IS neocycasin A 2EFET 503, b HEHAME
B ERENCIRD T HICH B L(/f)'ﬁf]’f'?zﬁ”? neocycasin C [+, glycosyl neocycasin A o z:EAv e
HiEAL5. neocycasin B 4 S HAVRANC A <, F R BUSHE FISHE 5 BTN & 5 T B,

<D &5 fx cycad emulsin i £ 5 5- 1’ 3 glucoside %ﬁ’%@%ﬁ%ﬁ"]’#ﬁﬁ ¥, ¥ 9 I neocycasin
A DX, laminaribiose # B4 & 3 B EE RN LA Y AFE L AREHTNY C L Th
5.

BRI B3 2 Jn Sk 4mmf@xuaMf&m%W CHEHT 21D EHEZ BN, AP RNT
ROl 4 72, azoxyglycosides O A: A piMefzD it a M B LDTIE LT B DTh 7 ) .

= ES

glycosidase DFFRRICEAT 5 L9\ C, ¥ 5 v azoxyglycosides, HI% cycasin (-
glucosyloxyazoxymethane), neocycasin A (3-O-4-glucosylcycasin), neocycasin B (6-0-/4-glucosyl-
cycasin) RO AR MG L7s. o858, cycad emulsin (= X % neocycasin A %00
B DOMRHERIC 5T, eyeasin 23T D O wE D Ty, cycasin BILE L 4 B BHEER T
JEIZ BT, neocycasin A KON B MR IND Z 2 AHID, o HESSA A L L
LA U TR AR ER & I & i LT,

Z DERFE G5\ C, neocycasin A DEMAEHCE S L. 20X 57 8- 1,3 glucoside &

B ORI, AERDBHEICEI T 5IREITIRA EHIDIGZ & Th B.

F 7o, R US4 R O - -0 & LT, Hitoic glycosyl neocycasin A LHESE XN D neocycasin C
EbIML, IBIc/K < azoxyglycosides 7 fic Za A D EETFL .

OB BHERICE AL DD, PO R D S D ED UGBTI S T,
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IV, BEEpBEB R SIC kD Neocycasin C O&ERRUEORBE"

gk I AR RS e PHIN SERER e i I Y

cycad emulsin 1= X A PR S
A U B AERIND LR cilirz s
W7~/ azoxyglycoside, neocycasin C 4,23 S 4,
cycasin C (1. glycosyl neocycasin A Th %5 = & AMEENI-DT,
AT R TR L b 0 L2 bt
A+ C ik, neocycasin A A HA[ L LT cycad emulsin (C

kD ThHB.

T, L L7 cycasin L b, bioside Th B
FORE, & HICRGHELTT HITE
F DREEC O f@?ﬁpﬁ%ﬁ‘ )
X LT kR

neocycasin A i

L B BHECRE BRI DWW THRET L
FoORE¥EN f-laminaritetraosyloxyazoxymethane ¢

#2. = LT neocycasin C DAz g fifiih» o,
B 5o L ATHCT B Ede, v vicd, neocycasin C OIEAET 5 & L wHIDOT.

E R EURBR

cycad emulsin® (TR @, v 7 YT OB o

TS R ORI, RSS2 & LT paper chromatography (p. c. )**

A Ry R
specimens |
4 0000
glucose 50, O OO
0000 e
&
laminaribiose L ) () O ©) T
gentiobiose |} “ 1:\'1
T 0 0O O O

24 42 0 6 15 24 42
Incubation Time (hr.)

6 15

Fig. 1
A by Cycad Emulsin.
Development : —
H0(4:1:1).
Reagents: —

EENHSS =AY NANC Y
-’)& j’)r /1\”_{ i”—“xx

RO ERIINAT 35 424 J16 T T

Soc. Japan, 24, 536 (1960) 17 i3 L 7=.

el > T D,

;Jn}({‘rﬁﬂ
BAW
BPW

BEWP : n butanol-sthanol-

ok
: n butanol-fiifii-/k(4:1: 1)

: n butanol-pyridine—/x(6 : 4 : 3)

Jk—pyridine (5:2:1:1)

‘W%MTK&OT%@Lt%@%%%

ot

specimens

cycasin

neocycasin A

neocycasin B

neocycasin C

Paper Chromatogram showing Formation of the transfer Products from Neocycasin
Muttiple ascending method (3 runs) with a mixture of # BuOH-AcOH-

R, resorcin HCl in aq. EtOH. A, aniline hydrogen phthalate in ag. BuOH.

alili U,
FD T AVUMAYZT 72 X

Bull. Agr Chem.
n 5 i}( ;f I‘"V

neocycasin



R I S VS IO 89

1. B £ K K

R RS DM A A D 12O D RIS w127, FSKALSE, 0.125M neocycasin A Ak 0.5
ml, N/10 acetate buffer (pH 5.6) 0.3ml, p¥3385H 0.7 mg ~¢, neocycasin A DOHEH&EEST 0.075

Aad

1727z, ZofEHEx Fig. 1 O30 ¢, BIS#HHA2 5 neocycasin A O/-f4: 54 cycasin,
glucose, laminaribiose 238 H v, fifiu B & LN L, cycasin (LM TIA L CL 5. ¥y
BAERM L LTk, FKIGHEGHE 6 LI 3\ T neocycasin C DA AVED b, F DR YKEICHY
WMTBL5ThDH. RISDHEITICHEL, neocycasin B KO U D ALK D BTz, 42 K
Fﬁﬁ®ﬁﬁ§%i§£"§§£§fﬂ’ﬁ%é&ﬁi%(i neocycasin C T D=,

2. RISERMOSBEURE

0.125M neocycasin A &% 9mi, N/10 acetate buffer (pH 5.6) 6ml, pszpity 12mg OFHRIY
% toluene DAFFET 30°C TG X, 24 WeHEORIMBLIE L TG o f5hilg L od e,

G2 RO EED T D, & OG- DOWT carbon c. ¢. [J&M:LE -celite (2:1) 60g, £
4.0%x18.0cm) #4727z, 7K, ¥\T 5,15,20,25 30,40 % DA EEED ethanol CIHAHIL, A
WL 500ml 5E3EERE Uc. IBRIER SIS U CE& - LT, /o0 group iICaMT, Thii

Table 1.  Separation of the Reaction Products by Carbon Column Chromatography

Group No.

I I ‘L v VW
EtOH ¢ for Elution
Products o | L | | ‘ ! ! Yield
0 : 15 20 125 30 40 me
Volume of Eluate

: t j i
2 4 6 8 9 10/

| | | }

. , B e — et
cycasin | 4‘ \ o H”“%T + L_ | __7“1 ‘ 45.9
unaffected ‘ ‘ , * (" ‘ Lo : _
neocycasin A - i | T -‘—‘—“-"l”ﬂﬂ’;' _ﬂtl.ffﬁvv_ﬂ* :
glucose I T o = I A 136.8
laminaribiose o Il 4+ = s06
neocycasin B ‘ ] ‘ -+ : ! ‘ ; 1.3

[T Y N - R -

X : i vl_. ' I i ‘ 1.1

(Iaminari—) T T T T ; '

triose R SN A N SR S S 1.9
gentiobiose L + | ! 1.1

(laminari—) [ R B N i

tetraose Y l B B E | 13
neocycasin C L i 4+ 9.1

Separation of the products was completed by preparative paper chromatography of
the respective Groups, and the each product was obtained in the presented yield. For
details see text.
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DiEMEE %, T 10% ethanol CPEME L 2= U8R CREEIRAL: No. 131) o JsicikicizdiL <,
D. C. 1T X B4, B A WA Ko7, b 0GR & L C Table 1 1030 7c. c DT
Group I (354 BAW (2T 2 MDD £ & ERd4 1772, laminaribiose O£ O Fef=D 7= gentiobi-
ose DEEAREIL {7a <, R ROME SIS WECO CTEHE, HOREBRICIERTC R4, BPW
W 3EERL T, R FER laminaribiose, gentiobiose TLONsk il x A Hi- - BN L 7.
Group IV IZDWT4, BAW (2 X 2 3 [@0 RSO 2D Al v, z 1%, FRac L <
BPW = L » 5 [a[EIHOE, 4SSk, Group III (% BEWP, %7-V L¢* VIt BPW (=1 %2
O B T272. COX 50T, IRHLETHE -Samc i S e A S At g, e R
MEAGIHR D iAHER,  WIEEBEL, SRR TBA S L. chubifiivd, p.oco T -
spot ZiRL, BERANITCOW T ThFR O L FE L.

cycasin ¢ laminaribiose (%, HHNCHEU T v S b T, A H AL T v RN
ALER m.p. 1345 ~135C Jir m. p. 155 ~156°C -z, heptaacetylcycasin /() octaacetyl-3-
laminaribiose DM & B L CTRINEE MAlaTeh o,

3. RWER X, v, 2

MESERS I o SAVIA NS X, p, 2 OFFS Tmg o0 02N Gk 015 ml (oC L RERY] 100°
C CHEBAIKMEEDENE SV 7 A THIRIL T, Do e iS00 ko b Uz, Fig. 2a 1054 0i<, y ik

Rr Ry

O 4 74 cycasin

glucose 62 WO O @ K @ I O 4 .64 ncocycasin A

& 4 .54 Ay (trioside)

laminaribiosc S0 F @ @ L @ - O

X 43 r

O
y (laminaritriose) 39 + O Q L Q - 0O
z (laminaritetraose) .30 O —@ O

— 43 ncocycasin C

T

L L L i \ A i
1 2 3 4 5 6 7
a b c

Fig. 2 Paper Chromatogram of the Partial Acid Hydrolysates of Neocycasin C and Product
X, y and z.

Sample: — a: 1, the hydrolysate of X, 2, of y and 3, of z.

b: 4, sugar component of neocycasin C  and 5, hydrolysate of 4.

¢ : the hydrolysate of neocycasin C. 6, located with aniline hydrogen phthalate

reagent for aldoses and 7, with resorcin HCl one for azoxyglycosides.
Development : — multiple ascending method (3 runs) with a mixture of n BuOH-Pyridine-H,O
(6:4:3). Filter paper, Toyo No. 131.
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laminaribiose, glucose %, %7:, z ¥, y ICHMT % spot KX laminaribiose, glucose # 4z 5 1
72, ZOFH D, y (L laminaritriose Tk bH, 4£2°C z (L laminaritetraose ¢ 7 LEZ bR
7z,

m--ft &kzl4 & > biose, triose &5, D A V D¢ LL, 480 FoE L log[R;/(1—R))]
MR CHEMBERMAEILT 5 2 L8 FmbRTw 3 Lo, KR OR 8 b 5 ER

laminari-triose, -tetraose <% Hivd y &z, J O glucose, laminaribiose |~ >y = o) R A s
W»hHE, Fig. 3 13T X5 ICk<E %Wuﬂﬁit,%ﬁ®%mﬁﬁﬁﬁ%hh

glucose

laminari-
biose

a
%I.
Z
~.
X
&0
S ¥
o
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Fig. 3 Paper Chromatographic Mobilities of unknown
Aldoses of Reaction Products and the Hydrolysate
of Neocycasin C.
Logarithmic values were calculated on the basis of R,
values represented in Fig. 2.
For reference, the value on gentiobiose was also plotted.

X (KERAKHNC X O C glucose DAL 4% DG glucobiose L% b, FET5IcEH
YV ey o

4. Neocycasin C i

I F I cycasin I L 3 BB ISIC ds 1 C, neocycasin C o A: B A dheh, HLgE L 7o23,
PURHILIC B S OIS 2 i3 2 IS B a0 D703 % & G, ifcic cycasin 2.8g % F L~ CRIEE
WESRAUERFE UG 4%, neocycasin C 27mg % 44+-C, 4|l neocycasin A » 4% 4172 neocycasin
C-PIrL U aial L, Wwaiiofr.
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(1) MRS KR OSEIEIRI A~ 7 v TR VAN I oC cyan AT A,

FKIRHN DU TERIMIL A~ 7 b v 2l U 7o Awar==216mye (log e=23.57), Apny=275mu
(loge=1.75) ¢, azoxyglycosides D457 X <71 L T\ 5.

(2) EehmksMt 5k 0.5mg % INSENE 0.2ml -C 100°C, 2 IRk D, glucose D A
MBI, E skt 2.5mg 120 T, 02N fififik 0.28ml i X b 100°C 1R 1o BBk
OFEELY. Fig. 2c O b G, glucose, laminaribiose D41, ¥y K0t z 12 HY 3 % spots, H[l+, laminari-
triose J¢©° laminaritetraose 23iHe> AL, X Hic, HIRIC A S HEIEHA L L T, cycasin,
neocycasin A DO4f, spot A, IRA LB

(3) Bigiss  neocycasin C D2 WesbRICAE S Fo o, B CHEL €, 3 3me 2%
B OIS & I IR T L 73 B 50% BSER & SR AT LR L T aglycone O i 43 L
to. RIS I, B A A o B Cli A4 A o DREHE L C, syrup 120\ p. ¢ w0
fokidB, BiEs Al laminaritetraose @ spot A b, Ffo, 2O syrup i 02N iR T
#437k ML C, laminaritriose, laminaribiose, glucose 73Z:pk3 % o & wfifiirabic. 2 DM
(t Fig. 2b IR,

(4) neocycasin C O 7 7 rft ikt 8mg % pyridine 0.5ml (y&) UoKRER 0.5ml %
i CHARIC 60 Befids\ 1ok, ethanol i CIREEIMG & #isk L FEkili #4472, methanol,
ethanol, butanol 2% X h¥sdifba iz ns, (D& vk B L. #9274 L5 —
CRGH U CREG A4 L, AR 3.8mg #4472, m. p. 164 ~165°C (micro hot plate) Tk D
7.

B ks, Y TR © carbon c. ¢ ZEEL, Al azoxyglycoside @D Ag
LLTCEER LAY, SUEEO Ry i/ neocycasin C 3z Hivic. F T, ChuemieXa
DA LT P €S K B, BPW G 4 FEBOREO W LT As DA 62me
AR ME TN S & ) TR LA, L 45Smg (oW TETEIRER D THILE T T v 7 AR 4T
“>7-7%, alcohol 2B DEHSIZELL, <2ik b neocycasin C [EIERHC 7 A RA 5 L A=, 2 butanol 7>
SRR 0, B4 1Tmg A4 72, m. p. 164'~165C (micro hot plate) -G, neocycasin
C X fHfe7 v+ A bl L T & BLsFE sTa D7,

% =

neocycasin A A ULET L LC, cycad emulsin 1O % APEECR S AMRET L,  SREECR A B
neocycasin C T 5 = L MIABICTeD72. L OAl, neocycasin B, gentiobiose KOl A ¥ = fi
X, ¥, z NRHE I, fifid neocycasin C dAzpklinic bl 12~21 Ch 5.

FIBE p, 2 WOV TERERAUKA A1 To 7R, » 1L laminaribiose, glucose #A:pkl, #7c,
z |+ y, laminaribiose, glucose % 4:5%3 5 DT, ZiF i laminaritriose } (¥ laminaritetraose
ThAHIEMNRWEOLM LD, SO &k, glucose, laminaribiose (8= #u % laminaritriose,
laminaritetraose (= >\\C, TN ERDOHF G L log [R/(1—Rp)] o BIEL I L, HEBER
DT 22 L b kD B, x (L glucobiose Tl 5 & & AR XN FEET HICHE DT
DTz,

neocyeasin C (% azoxyglycosides (T4 DIV &~ 7 b V533, Fi2, B|ICORIC X
D B4 laminaritetraose ASifEiE XA, = OZKfiic X >C laminaritriose, laminaribiose, glucose
LT 5. & 5HIC neocycasin C DERER/KIFHI s\ T, BRGNS T A b oo & L Tk lami-
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naritetraose DOIEFIEAE M) & FIkRTs S ON I X, T, hiEific 425k 5 azoxyglycosides
& L Tk cycasin, neocycasin A (X spot A, Th2r. spot A, (XFEEZINIH D7D ED
firflAs b laminaritrioside PAMMCi3FE z b, %7z, neocycasin C (% laminaritetraosyloxy-
azoxymethane (I) TH2DZ EMPLNTH 5.

(,HzOH
CH20H O— CHz2+N: N'CHB
CH20H
C Hz()H O o
0
OH HO
OH
HO
OH (N

COFEB S s T, trioside DA pRITARKI X AU, F s triose DAV e, E
f= cycasin &I L Lo KISIC T4, neocycasin A 7A3i7g b YeFE X 724 neocycasin C #3
EREND LT, bilbOZ O RSN trioside Z it L Aleh ot o X 57k
tetraoside D z:ElEAH> 5, neocycasin C DA pEAH% neocycasin A -~ > laminaribiosyl ZLo#izke
W EBHDD X HICARZ DN, WRMIGHMEKIC DV TOFRNIBNICEFTTEH .

RifRICH[#EE, cycad emulsin ORERME/EHIC X D azoxyglycosides DI DOW-ClRiTL, X
JEA e A LT

cycasin # 3Ll L Ui d, FEEBARYN T neocycasin A (3-O-4-glucosylcycasin) G,
¥ /- neocycasin B (6-O-p-glucosylcycasin) DO#+%i L < neocycasin C 3, 4: 5 X L7243, neocycasin
A BIE L T HERE NS TCLX, neocycasin C 23 ThO7:. % LT neocycasin C DREXE A
=C, Ziupd laminaritetraosyloxyazoxymethane Ch % = b 2 HiHmC Uic. T OMEEE AR
¥ L C neocycasin B, gentiobiose ¢4} laminaritriose, laminaritetraose X {F4:[d]%E @ glucobiose
MAE D HILTC.

V. v Itttk o Azoxyglycosides
UL OB e ok ER AR A e PHHI SERED
v 7 WAEC DT azoxyglycosides AR L 7ok, fET-L U <, cycasin Z (LU neo-

cycasin A, B =DM - azoxyglycosides DA-Arhsailab b, T OHI, cycasin (FHLUEE L CHEE
L7z, ZOFHHMIT DWW TR ERCHRE L e

VI. v 5viEF kst Laminaribiose DFETE
gk B fE kD e PHIH KRR . i [ Y

v 7 VT X » azoxyglycosides O BLEEZ :s\ T, FER FRULEEA I T-O THEMEA B L T
W72y, FORE, neocycasin A O ERL4SNCGH A laminaribiose DA b EED Hivic. ARSI
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Tik, TR nBYUEHE alcohol CHiMHI L, 54 laminaribiose Z HIgFEM L7c. HAAM
I CEEEIRIC laminaribiose 2315 AET 5 & &R ERAI B ALT UL R,

¥4z, cycasin D4k, neocycasin A KUY B w dHEEL T, chHMNY 7 VICARIAET HED
Ch Do L EHEE L. FOHHNIBRICHE LcH ) Th 5.5

Résumeé

A series of new glycosides was discovered by the authors in the seeds and male strobiles
of Japanese cycad, Cycas revoluta THUNB. These glycosides have the same aglycone, hy-
droxyazoxymethane, which, such an aliphatic azoxy-compound, is formerly unknown in not
only the natural but also the synthetically obtained materials. Once the glycosidic linkage
is split, being extremely labile and not able to exist independently, the aglycone decomposes
immediately. TIts structure was, therefore, deduced from the examination on the degradation
products obtained after the treatment with various reagents, and from the spectrophotometrical
analyses.

Considering from this characteristic structure of their aglycone, the authors will propose
for them a generic term, azoxyglycosides, with settling a new group in the classification
of glycosides.

The isolated azoxyglycosides of which structures were decided are as follows; cycasin
(,7-glucosyloxyazoxymethane), neocycasin A (A3-laminaribiosyloxyazoxymethane), neocycasin
B (3-gentiobiosyloxyazoxymethane) and neocycasin C (/4-laminaritetraosyloxyazoxymethane).
Moreover, the presence of macrozamin, A-primeveroside, which was first isolated in the
Australian cycads was also proved, though in minor content.

Neocycasin A and C are the first discovered laminari-bioside and -tetraoside as natural
occurring glycosides.

Being expected from the concurrent existence of these serial glycosides, the possibility
of enzymatic interconversion of them was researched. Both neocycasin A and B were clea-
ved into cycasin in the course of degradation with cycad emulsin, and reversely from
cycasin not only the former two bioside but also neocycasin C were produced by enzymatic
transglycosylation. Furthermore, from neocycasin A, neocycasin C and B were produced.

The linkages derived by the transglycosylation with various emulsins were hitherto
reported to be mainly 4-1, 6 and or j3-1, 4 glucosidic linkage. Nevertheless, in the above
transfer reaction with cycad emulsin, A-1, 3 linkage such as in neocycasin A and C is
predominantly formed, in point of which cycad emulsin is distinguished from other emulsins.
These characteristic evidences on the interconversion between azoxyglycosides by cycad
emulsin are considered to be the clue for the elucidation of the mechanisms of the accumu-
lation of these glycosides in the plant.
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