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Acylglucosyl Sterols from the Roots of Caragana chamlagu
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Abstract—A mixture of acylglucosyl sterols together with g-sitosterol, g-sitosterol
3p-O-glucoside and fatty acids was isolated from the roots of Caragana chamlagu as
their acetate forms and the structure elucidated by chemical and spectroscopic means.
The major acylglucosyl sterol was p-sitosteryl 3-O-[6’ -0-oleoyl]-S-p~glucopyranoside
while the minor components were 6’-O-~palmitoyl- and 6’-O-stearoyl-g-p-glucosyl
sitosterol congeners. The isolation and structure elucidation of these acylglucosyl sterols
are reported for the first time from the genus Caragana.

Keywords—Caragana chamlagu + Leguminosae - acylglucosyl sterols « B-sitosterol 3-

0-{6-0-oleoyl]~-p-p-glucopyranoside B-sitosterol
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q FE83, o] FEFALE Tl 2ol A
Lol & &kA 8] A ASA A 242 MeOH extract
= . 1 MeOH extracto]] E-& 713t =
n-hexane& 7}sx % B8] A n-hexane fraction
S 932, o] n-hexane 7}-8+-(32.4g)& CHCIl;-
MeOH= L&l Al 7] 32 &8k silica gelo] F-zhA)
A Ax3 3, o] 28 Si0; columne] YWz
CHCl;-MeOH (gradient, 0—11%) 2 MeOH &
2 £ZA7# 340 (Ey-Eps) 9] subfractiond
4 At

Subfraction Eys (1.6 g) & SiO; columng A}
£3%}o] n-hexane-EtOAc (7:1) &mj& £%4
A FFE 12 %

Subfraction Eg5 (1.4 g) & SiO, columng A}
£-3}e] n-hexane-EtOAc (7:1) &vlz2 £34
A FFE 28 A9k

Subfraction Eg;3 (1.2 g)-g SiO, columng A}
43}o] n-hexane-EtOAc (5:8) Snjz £Z4
A 1174 (Eio-En) 9] fractione = 5gich o
% Eis% SiO, columng- A}-&31e] CHCl,-MeOH
(30:1) $9 2 &£2A7A AJL fraction 71&H,
EpeE oH4 Si0, columng A}8-3}¢) benzene-
EtOAc (2:3) $9l2 $EAA EnE dYrh
EsuE A28tz CH,Ny7t &a%l ether g%
2% 7hE F Aol A 19 7E wA she] methyl-
ationA| At o] & FIHHA AFA7Z SO,
AL8-3te]  n-hexane-EtOAc (9:5,
815, 715, 5:5) &z &2A47A 167 (Ey-
Ey6)9) fractiong ¢t} o] fraction® methy-
lation 471 t+g TLCAte] Rfx9 #3t7t g
Egqgoll pyridines} acetic anhydride® %k 7}
8-l Al 3087 FHAste]  acetylationA] 7] =
WEA g A4 JFstl A Axde, o] & BA
Si0, column-g A}&-3] A n-hexane-EtOAc (2: 1)
EHE §EAA 3FE 3 acetated d Yot

Subfraction Egys (1.1g) & ZAZ A A A pyridine
¥ acetic anhydride& 53k 714 $8-2ol 4] 14
7t 7} s} acetylation A7) 3, 7)o QL&
< 9ol dAAAA de ZARNE A=AAA
Si0, columng A}-g-3e] n-hexane-EtOAc (7 :
D&z 544 3FF 4 acetated A Yrh

BEE 1-MeOHz AZAZE& AA3tS T4

columng-
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AAARS dgch mp 138~140°, [alf=
—36.5° (c=0.2, CHCL). 3+¢E 1& ZEF>
ARA oz W Z(H-NMR, MS, IR)3}o] sterol
9 EFEYE FAder GCE 4A% A
2 2A L p-sitosterol, campesterol ¥ stigmas-
terolo] 27} 84.5%, 8.9% 2 6.6%% =AH ¥
2 EgEgeS gt 9 @3’4"‘6 GC/MSej|
dAE T 5 AAh

set2 2—IR, VKB (em™) : 1712, 1432, 1300;
940(COOH dimer) 1470, 1380 (CH;), 1435
(CH,CO), 720((CH).]; 'H-NMR, (80MHz,
CDCly) 8:0.87 (34, t-like, J=5.5Hz, CHy),
1.23 (s, (CHp).l, 2.00 (ca 2H, CH,CH=),
2.34 (H, t, J=7.1Hz, CH,CO}, 5.34 (ca 1H,
t-like, J=5Hz, —CH=CH-—); MS (30eV),
m/z (rel. int.) : 396 (0.8), 368 (1.2), 340
(1.8), 312 (0.6), 284 (2.2), 282 (0.5), 270
0.7), 256 (19.1), 228 (1.2).

5152 22| methylation— 3}3-% 20} ethereal
CHN; 5 7}8hF Ao 4] 197 wA31e] met-
hylesterZ <l g) .

H-NMR, (80MHz, CDCly) 3:0.84 (3H,
t-like, J=5Hz, CH;), 1.23 (s, (CHg).J, 1.98
(ca 2H, m, CH,-CH=), 2.26 (2H, t, J=7.2
Hz, CH,CO), 3.62 (3H, s, COOCHjy), 5.31
(1H, t-like, J=5Hz, —CH=CH-),

o] methylester® GCE A A3} 24 Ho]
palmitic acid (56.5%), oleic acid (23.8%) %
stearic acid (13.1%)°]™ °]E A ¥4k o] =
u] 22| myristic acid (0. 2%), heptadecanoic acid
(2.3%), arachidic acid (1.5%),
(19%), lignoceric acid (0.7%) 2 cerotic acid
0.9%)7} £¢5o] 4% 9T & s
ol & vl A Fo) ¥l GO/MSE AAZ}e &
slg . FAEL GC/MS o]l EEES
AAA o g dzsld ol & FAER.

[GC 2A4z27) column:OV-101 -capillary
column (25m), column temp. : 160°—280° (10

behenic acid

min), rate :5°/min, chart speed : 0.5 cm/min,

carrier gas : He (12 ml/min), detector : FID,
31812 3 acetate—mp 107~109°, [al¥=

—20° (¢=0.17, CHCly); IR, vEEr (cm™) : 1755
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(ester), 1660 (C=C), 1440, 1380 (CHjy), 1234
(OAc), 1055, 1040 (glycosidic C-O), 718
[(CHp).]; *H-NMR, (80MHz, CDCly) 3§: 0.67
(3H, s, 18-CHy), 0.98 (3H, s, 19-CHy), 1.25
(s, (CHy).), 1.98, 2.00, 2.02 (each 3H, s,
OAc), 2.30 (2H, t-like, J=6,9Hz, CH,CO),
3.70 (2H, m, H-5’, H-3), 4.06 (1H, dd,
J=12.1, 2.8Hz, H-¢), 4.29 (IH, dd, J=
12.1, 4.4Hz, H-¢"), 4.57 (11, d, J=7.5Hz,
H-1), 4.93 (1H, t, J=7.5Hz, H-2"), 5.02
(IH, t, J=7.5Hz, H-4), 5.11 (H, t, J=
7.5Hz, H-3"), 5.33 (ca 2H, m, H-6, —CH=
CH—); MS (30eV), m/z (rel. int.) : 555 [ste-
aroyl glucosyl (OAc);*] (1.2), 553 [oleoyl
glucosyl (OAc),*] (2.9), 527 [palmitoyl gluc-
osyl (OAC);*] (1.6), 433 [553-2HOACT* (1.0),
414 (aglycone of sitosterol]* (1.3), 412 (agly-
cone of stigmasterol]* (1.1), 399 [(414-CHj)*
(3.0), 397 [412-CH,J* (52. 3), 396 [414-H,0)*
(100.0), 394 [412-H, 03+ (10.4), 382 {400~
H,01* (8.3), 381 (414-(H0+CHy)I* (5.6),
379 [412-(H:0+CHg)J* (0.8), 367 [400-(H,O
+CHa) J* (0.8), 289 [glucosyl (OAc)s*] (1.5),
288 [414-(C:H O+ CHR) It (2.7, 275 [414-
CoH;01% (4.4), 273 [aglycone of sterol-side
chain(SC)J* (1.5), 267 (CiHasC=0%] (3.8),
265 (CyHyC=0%) (4.7), 255 [aglycone of
sterol-(SC+H,0)J* (8.0), 239 [Cy;sH3;C=0*
or C;Hast] (4. 9), 229 [glucosyl (OAc);t-HOAC)
(3.0), 213 (aglycone of sterol-(SC-+ring D+
H,0)1* (2.9), 211 [Cy3H,,C=0+ or CisHyt)
(1.2), 169 [glucosyl (OAc)st-2HOAC) (5. 4),
159 (20.4), 127 [glucosyl (OAc);+-(2HOAc+
CH,C=0)] (3.7), 109 (6.3), 81 (3.5).
sSigtE 3 acetatel| alkaligs|—3l3tE 3
acetate 10 mgell ¢FA 1% NaOH £ 50 ml
F 7t FEAANA 147 stEEe 52 F
etherg& 73] X g€3te] Wz g & ether 71 &Y
A AL FFo d-HClE 7l8) AR ez
515 etherg 713 A gdle dL etherg F-
TH2E T ¥ w5A 232 CHN2 met-

hylationA] A 1& methylester® 2}3-% 29
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methylesters} & Zz7o2 GC 2 GC/MSE
A A 8te] oleic acid (63%), palmitic acid (20%),
stearic acid (15%) % myristic acid (2%)% 2
7t Felotg o
F5& AFeA EtOAcE 5328 F 53
MeOHEZ A3 7434 mp 289~202°¢] #) 4 %
g9 4% Ytk o] EFLL IAFE 49 4
1oz dadi SLdEALL GAFA
BEE 4 acetate—MeOH =2 A 24 3)}e] WA
ARE LA

mp 166~170°,
Cly; IR, vie:

20 o)i fd

s

nilo o ‘o j_,

(a]f#=—22.8° (c=0.3, CH
(em™) : 1752, 1220 (OAc), 1630
(C=C), 1435, 1375, 1365 (CHj), 1060 (sh),
1050 (sh), 1035 (glycosidic C-O), 835, 792
(trisubstituted C=C); H-NMR, (80MHz, CD-
Cly) 6:0.67 (8H, s, CHj), 0.98 (3H, s, CH,),
1.98, 2.00, 2.03, 2.06 (each 3H, s, OAc),
3.60 (2H, m, H-5, H-3), 4.07 (1H, dd, J=
12.3, 2.8Hz, H-¢"), 4.27 (1H, dd, J=12.3,
4.7Hz, H~-6"), 4.58 (1H, d, J=7.5Hz, H-1'),
4.94 (14, t, J=7.5Hz, H-2"), 503 (IH, t,
J=7. 5Hz, H-4'), 5.12 (1H, t, J=7.5Hz, H-
3) 5.35 (1H, brd, J=3.4Hz, H-6); MS (30
eV), m/z (rel. int.) : 624 (M*-2HOACc] (0. 5),
564 (M*-3HOAc] (0.5), 414 [aglycone of sito-
sterol]* (0.6), 412 [aglycone of stigmasterol}*
(0.8), 399 [414-CH3I* (2.0), 397 [412-CHzJ+
(53.8), 396 [414-H,OJ* (100.0), 394 [412-H,
01+ (8.8), 382 [400-H,O)* (10.1), 381 (414~
(H,0+CHa)J* (7.5), 379 [412-(H,0+CHg)J*
0.7), 3867 [400-(H,O--CHy)1* (0.8), 331
[glucosyl (OAc), ] (8.7), 303 [414-C/H,,0)*
(1.2), 301 [412-C,H;;01* (1.0), 289 [400-
CH;,01t (4.9), 288 [414-(C;H;,O+CHy)J*
(0.9), 275 (414-CoH;s0t (15.0), 274 [400-
(C:H,0+4+-CHg) I* (4.7), 273 [aglycone of sterol-
side chain (SC)1* (2.1), 271 [glucosyl (OAc)*
-HOAc] (15.5), 261 [400~CoH;;0)* (1.9), 255
[aglycone of sterol-(SC+H,0)1* (17.1), 213
[aglycone of sterol-(SC+ring D+H,0) 1+ (5. 2),
211 (glucosyl (OAc),+-2HOAc] (7.5), 169
(glucosyl (OAc), -(2HOAc+CH,C=0)] (66.
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1), 147 (12.0), 109 (glucosyl (OAc),*-(3HOAc
+CH,C=0)J (20.6), 85 (6.4), 43 (8.3).
3}EHE 4 acetate2] alkaligs|—3l3E 4
acetate 10mg-2 A3 I 424 3% NaOH 2
50 mlE 78t &Agel Al 347 wEAZ ¥
MeOHE A Ast el utgado] H,05 EtOAc
5 7tal A gd F At EtOAcE& A7
ﬂ?i"% ﬁL-%—Oﬂ d-HClLE 7te] AR ez 5

it
EtOAcE:S F<=

o] 33& % n-hexane -2 o]
glahsl e,

mp 293~296°, [alf=
idine) ; IR, v¥Pr (cm-

—41.7° (c=0.2, pyr-

mix 1y 13400 (OH), 1630 (C
=C), 1460 (CH), 1435, 1375, 1362 (CHj),
1070, 1020 (glycosidic C-O), 830, 790 (trisub-
stituted C=C); H-NMR, (80MHz, CDCl;+
CD,0OD) 6:0.58 (3H, s, 18-CHj), 0.90 (3H,
s, 19-CHj), 4.31 (1H, d, J=7Hz, H-1"), 5.26
(1H, br d, J=4Hz, H-6); MS (80eV), m/z
(rel. int.) : 414 (15.8), 412 (2.6), 400 (3.3),
396 (100.0), 273 (8.5), 255 (26.8), 175 (10.8),
14.7 (34.3), 133 (21.1), 85 (21.1).

BEE 42 AvteEe]—3tdE 4 10mge F

|4l 4 N HCl-50% dioxane (1:1) £ 50ml
£ hstm 8l Al A ARl E ke
of & Jlal A ZulE AAL o waiglel

] ]J— 0%-‘/}‘6“/(‘] 9l 9 o]ol S Zhol

(precoated cellulose plate,

Z3te] TLC

solvent: pyridine-

EtOAc-HOAc-H,0=36: 36 : 7 : 21) & A A 8] A
D-glucoseZ #}ol 5}9) <.
2o H 0E
TdzoA FAQ $RES T4 FskE
AR 33E 12 B o) F 3FEE 3
2 4= W ERE Q] s T U
orng oF BAE0) {5 3% acetylation
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@1 o acetate- chromatography% A A 3 A4l
44 4g F At

335 12 Liebermann-Burchard testol] A <F
4e vdepie o 8389 IR, H-NMR 3 MS
spectra® E-3}o] sterolg] & FAE = AR ©l
$ 35E% A4z sl F9TF A9
on GCE AAHA o] 3FES ﬂ*s:tosterolﬂ
ZA8olu] (84.5%) 42| campesterol (8.9%)
9 stigmasterol (6.6%)] F¢d BEEIL &
= glglm GC/MSs) Al o] & BA% 4 9
et

SungE29] we] o|atdl Tz sterol
o] 5 34 %o]sje] & cholesterol 3 brassicasterol
o) Wisiel gekx wmehz ghort & AR
A Qe 3% 104 o] & sterol& o 9
A e-as Falskdoh

w»m 1712, 1432,
1300 ¥ 940cm'of 41 COOH dimer, 1470 % 1380
em~lo] 4] CHj, 1435 cm™e]l 4 CH,CO 28 A
720 cm7le) Al (CHp),9 &A1 E vellE F4
band% umolm g o] LS Awier 3
gt

ojopzte 242 H-NMR spectrumg- 23]
A #ol et 4 9l glrh. Methylrlol & @b sig-
nalo] triplet® 6 0.87014 ebika, (CHgp)ad
protono] & 1.23¢1 4 singlet2 vielton], o] 4
o] % double bonde] »]213k olefinic protono] &
5.340) A tripletz vehd Aoz BEZEA T4
o] Ffsol oot T

o] 5}g+%2} MS spectrumel] 4} = m/z 396 (CHs
(CH,),,COOH], 68 [CH;(CH,) 2;COOH], . 340
[CH,;(CH,)2COOH], 312 [CH,(CHz)sCOOH],
984 [CH,(CH,)xCOOH], 282 [CH;(CH,),CH=
CH(CH,),;COOH], 270 [CH;(CH,)sCOOH], 256
(CH,(CHy) 4COOH] 2 228 [CH;(CHy) 12COOH]

ol /] 7+2+ cerotic, lignoceric, behenic, arachidic,

3} @5 29 IR spectrum$:

stearic, oleic, heptadecanoic, palmitic @ myristic
acide] molecular ion peak® 7 =5+ fragment
ionZo] YehtE Ao g olE AR EAE F
A% % Aok

382 2% methylation] # 4] -2 methyl
ester® GC 9 GC/MSE A4 $4% A
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palmitic, oleic % stearic acid7} 7zt 56.5%,
23.8% R 13.1%% FALLE &gz, ol
X myristic, heptadecanoic, arachidic, behenic,
lignoceric @ cerotic acid’} z}2+ w) gk -85 o
de EFELE dAH.

3} 3% 3 acetate, mp 107~109°, & Lieberm-
ann-Burchard test @ Molisch testo] oA ul-&-28
et =, IR spectrumg Rwl 1755 cm ol A
ester, 1660 cm™1oll ] double bond (C=C), 1440
9 1380 cmlol A CH,; 1234 cm™lef 4] OAc,
1055 2 1040 cm™ie} A} glycosidic C-O bond
g2 718cm™of Al (CHp).8l EA & Ve
%4 bandE Hol: A2 g ol acylated steryl
glycoside 24 g1 e, 57

o] 3FE9] 'H-NMR spectrumS ¥ §0.67
 80.984 A 7+7} angular methylz}oll ]9l 3k
singlet signalo] 1}elv}bsr 61,98, 2.00 2 2.02
A 2+7z+ hexose] acetoxyls]e] 2%+ singlet
signalo] vFepube, 81,2500 4 long chain®] me-
thylenez)oj] 7]Q18t signalo] Yeu= A=
Zrdo] =g}, oleelx the] anomeric proton
o} 84.579) A J=7. 5Hz2] doubleto g 1}elrfE
2 o] & sterold) 3-OHS g-Adtelx 942
B Fz 9ot =3 29 methine 2 methylene
protono] 63.7~5. 11 Apejell A vehvha Y&
g, o] steryl glucoside acetate® 9} 9l 3] AR
S 9o Bz 32 glucose® FAEHA . e
3. glucose®] H-6 methylene protonef 7}eldt 2
A9 double doubleto] 27 84.06 2 4. 2901 A
vt ol o] A A%H
acylated steryl glucoside acetated] &l 39} 22
3 A Aoz FHFE SN Ao
glucose®] 69 1ol AFse] Yee ¢ + o
Qo). 57 o} FFE2 alkalif-a] A4 mp 289
~292°¢] steryl glucosides} = ulalg 8. & g}
v}, o] steryl glucosider p-sitosteryl 3-O-g-
p-glucopyranoside?] T FE93 AR Wz A
SAE] AR}E Ao Bop 2 FJHF2E A
A T Ao, AGAL FFE o) Agt 2
o] methylationA]7]z GC 2@ GC/MSq] <3
oleic acid (63%) 7t F4 o], o] o x pal-
mitic (20%), stearic (15%) 2 myristic acid

A 4 4go)
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2%) 7% FeHd de+E ¢t

we}A] 3hgE 39 FIF2E Bsitosteryl 3-
O-[¢'-O-oleoyl]-8-o-glucopyranosidez. %4 &}
A o gl BFE Pl AFE 1149
7o} B-sitosterol o campesterol @ stigmasteroi
o] w2k &85 o] 9.0, oleic adids] o} palmitic,
stearic @ myristic acid7} &% dgso] Yee
MS Soz 2% F UATh

Acylated steryl glucosidetx= A Zof ] £

gz 9= ARAEEY svtelsh zat 3

Z 3o Al gl 7ol oleic acidrt FAEO R o]F
oj7 FFEe =EH, PlFJRLRA T EA-

7} @ol®l acylated steryl glucosidel= F1%0
QAW B A EHH] Bamd vt gl
.

3135 4 acetate, mp 166~170° = alkaliz
deacylation A7\ FFE 42 9, o) ¥R &
o] 4189 n-hexane fractiono] Z=A]3%-g& TLC
2 439

33-% 4, mp 293~296°, = Liebermann-Bur-
chard test @@ Molisch testo] 2 ¢Aubg4
vl 22 steryl glycosidez &4 5 ¢} v}a)
A o] AL A shgE Al steroldt F2
glucoseZ &1 & 4 YRo.2 2 steryl glucoside
4L Fget. AATEARAA QL sterol g
TE 137 g4E A TE Fsglorne: 4
sitosterole] =] 2k9] campesterols} stigmasterolo)
FHH o) 9leS Eeh 3FE 4 acetated] MS
spectrumof 4 7174 high mass regione] A el
= fragment ion m/z 6242, o] HAgo A
2 mole®] acetic acidz} 2 slo} A1 ionyd &
o-gret, 313HE 15 7ro] B-sitosterol, stigmas-
terol @ campesterols) ) Q)&+ {ragment iong
velvtas, o] 9o x  acetylglucosyl
pyronium ionol 3} 28} ion peakr} m/z 331¢]
A YeEdz ofslA b acetic acid @ acetic
acids} CH,C=0 groupe) =& # o] A= ion
So] m/z 271, 211, 169 L 109 Sl Z3HA
Vet ed B Fx Y. ?

=38 ‘H-NMR spectrum-& 3}§HE 3 acetated)
SH-NMR spectrum®} )} & §-A13bc}, whal acyl
protonol] 3] F&}= signalEo] B-FE 4 acetate

—

v
o]

e

o] 7_}- 7_|L
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9] 'H-NMR spectrume] 3= ¢l & Ho) B2 o} 3}
FE9 3tz E B-sitosteryl 3-0-p-p-gluco-
pyranoside §1-& #qldtglon], TEFIFHE A4

dz3te] Falstgl e s
3 =

3% (Caragana chamlagu Lamarck) &
MeOHz= 2Z3ke] o2 MeOH extractS A 53
88| A = % n-hexane fractiong column chrom-
atographydle] A A ¥ IAFE 1~4F <4
th o] F FFE 32 45 A7 acetateR A
3ol s gt o SPEEY HAT=E
94 9 244518 FU9 He
2ol AR gl ek.

I. 3% 1S mp 138~140°3
© 7 p-sitosterol, campesterol %
£ ARGk

2. 3% 23 palmitic, oleic,
2 9o
arachidic, behenic, lignoceric ¥ cerotic acidz}
i kA TRELE Flgseh

3. 33 E 3 acetatel S-sitosteryl 3-O-[6'-
O-oleoyl]--p-glucopyranoside acetate® 7 A 3}

s
H-35HA]

Lo

A 4AA

stigmasterol2]

stearic acid7}

FA R =, myristic, heptadecanoic,

9 3., sterol A 5 o 2 campesterol @ stigmasterol
# acyl ¥-¥- o 2 palmitic, stearic ¥
acdrl 450} 19 T
4. 3¢E 4% mp 293~296°¢ WA FAYE
g B-sitosteryl 3-O-p-o-glucopyranoside® 7

A e}g 3, sterol A2 o 2 campesterol I stigm-

myristic

19

asterol o] 5ol Yvd TRt
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