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Triterpenoid Components of Betula latifolia Komarov

Isolation and Characterization of Triterpenoids

Byung Hoon Han, Hyung Joon Crr and Young Nam Hax

Natural Products Research Institute, Seoul National University, Seoul, Korea.

Five crystalline substances, which are positive to LieBrMAN-BURCHARD reaction, were isolated

from the unsaponifiable fraction of the fresh leaves of Betula latifolia Komarov (Betulaceae)by silica

gel column chromatographic purification.

Compound A (CzHsO,

mp 136°), B (CsoH:0s, mp

165°), C (C3Hs04, mp 237°), D (C30Hs203, mp 196°) and E (C3oHs:0s, mp 121°) were isolated.

Compound B was characterized as a new tetracyclic triterpenoid. Compounds A, C and D were

identified as g-sitosterol, betulatriterpene C, and betulafolienetriol, respectively.
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The fresh leaves (20kg)
extracted with methanol

l I

Methanol extract (2kg) Residue
dissolved in Ag.
extracted with ether
[
Ether extract Aq. layer

saponificated with 5% NaOH
extracted with ether

Unsaponifiable portion Alkali solution
dissolved in methanol, added H,0, and
extracted with petroleum ether

Petroleum ether portion (500g) Methanol-water
Silica gel* portion

Silica gel*
eluted with
solvent II

I I | | i [ I
Comp. Comp. Comp. Comp. Comp. Comp. Comp.
A B C B C D E

gradient elution with solvent I

* Column chromatography
Solvent system: I-Benzene-Ethylacetate (8:2~7:3)
I1-Benzene-Ethylacetate (5 :5)

Scheme I. Extraction and isolation of compounds
from Betula latifolia.
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Compound D (CpHs:0s) mp. 197°(HDE = BW{bEE-
Ry R o] Beiula alba 1V,  Betula platyphylla ? 5o A
ZRESt e #ER vk 9lE betulafolienetriol?d F—3% A
oz #igel Hget o HHE (LBHAREA I
o] A& = spectral datas} @714 {LBHA HEE B
e Biupyer FWEHAA gowd HAG. I
LIEBERMANN-BURCHARD ' [T [B#olele A NMR.
spectrac] Al Y1 8{@S] 3% methyl signal2 A triter-
pencid & BT 4 vk NMR % UVe] glojA&
1ES T EREGS BREYT ¢ ANz TRIVES
Mass spectrad] #R2A4 2 FFRE REHYZ HF
Aol vebd TfE 52 FE 1EY FRNESE 7
A B triterpencidy] & BEIY 4 k. 1119 NMR
spectrac] 4 §1.63 (3H,s.)8 81.69 (SH,s.)el el
2f82] methyl signal® REIFIIRES #£E&d  geminal
dimethylz EB== 65.16 (1H, triplet like, J=7.0
cps)ell el olefinic protong FEslw e Ho
BiEk=A isopropylidene(8EZ>C=CHCH2"') EE #
EsA g¢ F gled 61,17 (BHsod JvEg 3%
methyl signal® 2 o-fR#Fol SWAMET K42 #
%9} chemical shifte] —#= = =}, polycyclic nucle-
us®] angular methyl#:e] o R MABET HE&
2 fle #ET 5 dLez Y MMAEEE fEN
9 20frpd #Haed Aolztz 44%A g T 8l
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V: Rl;O;
VI: Ry=0,

VII: Ry= <1 <H



Vol.4, No.4, 1978

k. 119 NMR spectrasl L 2 kEiz HEBES:=
-oxymethine protone] & 3.38 (1H, t, J=2.5 cps) 2
4 3.59 (1H, sextet, Jax=5 cps, Jsx=10.5 cps)e] }Et
vz gled IS BMEY Sarett reagent® EifkA]7)
v diketonic compound (V)r7} £FE A wt EE @
ALz E£ERA BtA7"9  monoketonic compound
(VD7} &£R=Ew, (VD9 NMRe| A 5 3.389 oxyme-
‘thine protono] 345 3 § 3.59¢] oxymethine proton
L2 a2 Jolgd &g & 4 9. VIE ZIMMERMANN
JIHEC)S Mol o 2 83.38 9] oxymethine protond 3
frRE frEstgohe A Bokehs =8 s
BKEEEE I} A —f% triterpenoid®] oxymethine proton
of (63.2D) it ¥t EMP oz shiftdof e
Bhe o] HEY MRFEY a-axial KEFEET 4&E £
332 9iel. 6 3.509] oxymethime proton2 betulafoli-
-enetriol®] 12f7iREe KEEZ BEBY 4 Y44 I
2} NMR spectra o Y}ebud F3E signale] %3 HE
1% betulafolienetriol2 s} Ed) 359 =4o] 8l
o 115 2 fUsEESS HES %9 pEEL By
A pFetw gl 2o Aol ¢HAzm Jeqre
o] HES NI EEMY AEFELE 2834319 .
Protopanaxadiol (VII)-& BLEETEs}o] 43 panaxadiol
(VIID# HI¢ EEEsted ART HE XDs3}e F—
LA g gkA =k, VIS Sarett reagent® M{bA# o
2 48 X3} IXE Sarett reagent® ¥ EybA#A &
HBEXDL 523 F-—-3sdo. #2h4 1L protopan-
axadiol®] Cs-epimerq] o) wFHH ).

Compound C (CyoHs204) mp 237° [ID= IIe] Hest
o B 17 o deod A HHe 553t TLCEY RS
i Y RERd =z, A% spectrumo] 4=
carbonyl 2 7leF TGS 2 FE Riksl molx
%o 2 VLS Hel s o TEME K3k Bikb
AHAE & F A

II9] NMR spectrac] 4= IIe] QlolA) & 4+ 9=

R ES) B89 geminal dimethylEsl W43 K
Hel 8 1.09 (3H, s.), 81.26 (3H, s.), 8 1.27 (3H
sl vrEd 3fEe] 3fFmethyliis= = o-fEd B®
7} #&H Qe methylfz FB= 1= = (5
o] cyclic etherfEdol fkete] HBE HEd AL
BEmd] F3 dvh.

II¢] NMR spectrae] & 3.38 (1H, t. J=2.5 cps),
5 3.52 (1H. sextet, Jax=5 cps, Jsx=10.5 cps),
4 3.85 (1H, t. J=8.0 cps)el Yed 3(ES  oxyme-
thine protonds & 3.38 ¥ § 3.529] oxymethine proton
2 1119 NMR spectras] vrehd 252l
proton¥ 5523 A~ M-S 71 A 0 24 secondary
alcohol ¥ oxymethine protone 2 FE= . o a4
o] && Bt & acetylationd] fk8te} W&k A =
£ 2 chemical shift7} #3}7] = &o|c}. 4§ 3.859]
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A Bk =€ acetylationd] fketo] gLwA %z 9l
£ 2 etheric oxymethine protono & BEZ o oF ¥
o DLk 2 Bhe Eshe e 119 fUsE-T Bbey
SR MBd WEY Tt 23 o ARIEKEA o
3 2L #HEE € F U9 F o %3 NMR sp-
ectrum datagto 2 AZshw 19 {9 ks
a.b.c.dile] MomEEe el WHHAT LR &£
Bl fatel At c.d. Ao B 448 4 9l
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AR5 & Mitamura®] Heat block Model-MRK 2 %2 5}
2 BIEEE BESA &9 IRE JASCO Model IR
-SH¢ @M% KBrdiskize 2 #HIEsH . NMRe
Varian9] HA-100%5} JEOL2] JEM-3H-60 2 & i it of
CDCLE®A A JEstgch. TLC #Ee H.S0,(1: 1)
£ spraydhF 100°Cell A & A 7 o).

AL o REs{bipH Bl —A F T Betula lati-
folia Komarov (Petulaceae) @] % 20kg (7 A q BB

BE)E MeOHZ Hm WEBES= BERMESY FRE -

MeOH-extract 2kg& Qi ©] extract® E3 Et,0¢} 4
BAZ 92 ELOBGTHLS 4+ lked 4. Et0%
T8 28€% 5%-NaOH 5/ XK Lol A m#ste g
A7 Z Tigitdp< Et02 shifiste #3%me Tk
4 5B 9 950gmE ATk o Nk Bl EHis
silica-gel columne 2 ZEEstA Y, 9w FAi  ether
3 &7k MeOHZ SHE oH& Hili etherFE sl
silica-gel columng F3ld BirstAl 4Bl o).

MRS B TRR{L% < 20gme benzene: EtOAc
(8:2)2 wE silica-gel (0.063mm) column (5% 90

em)S St BHEAAT. W 600mlst HHA &

20ml ¥ Sr@istel BEEAHE (Ve) 1000mlz 3-8 EtOAc
gradient elution-benzene: EtOAc (8 : 2—5:5)~0. & #
gt & BEEKL benzene : EtOAc (7:3)2 TLC
o] ¢-HoSOu0 2 fn#hdta A 11 Y fractiono 2 1}
TR HHESE 582 single spot FBo] = BRENE
2Bl Fspot7l X7 FEll Y. AEBR SEES
FEor Atz BES EtOAcd BEAA AR
BE3E #&ol HFHE Fr-11e 7R &z
Aol AR %z benzene : EtOAc (5:5)% BisI® T
7|9 EEd spotvl EiEH dE AAY 2y
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Fr.-1, 3, 5,7,9,9014 @A &HES 77 Compo-
und A,B,C,D.Eg} #3l9z #HEL LieBerMANN-Bir
cuarp[XIES] [ 9l et

Compound AZ2| lﬁﬁ¥°] ¥E L  LIEBERMANN-
BUrcHARD [KIE #HE, mp.136~7, (a)B=-—36° (2%
in CHCls), IR, TLC (benzene:acetone=4:1, RfO.
80) ¥ GLC (8% SE—30 Chromosorv W, 3Xx150mm
glass column,  temp. 220°C, tz. 4.0 min)7} e} 4]
SHS HER psitosterold AP Anal. Cal-
cd. for CoHsO : C, 84.06; H, 12.07. Found: C. 83.
99; H, 12.15.

Compound B, C;Hs0; (IJ—1& Fr.-3-& EtOAc
2 BfE&Sd 99, mp. 165°, [a)%=+420° (4%
in CHCly), I& HIO;, 0sO0,—H:0.0 FE2{tut= &= UV
k7l 42 d-H,S0,9F 3WeR] Indl BRIES ] =79 kgl
o}, HEEo 2 acetylation3 t}-& Aifetherd] 4 acetate,
mp. 135° 7} dojAzm o] acetate 250mgE L3t
2 BeEd & oFE BEH-L 460 ol s, Anal.
Caled. for CsoHs:0s: C, 78.20; H, 11.38. Found:; C,
78.34 ; H, 11.38. acetate ¢} IRJ A »—OH 35200} A
3MAKEEEE HEs e B dfo 2 I 1E9 2
alcoholfe sl 1EE #%E= & 3#% alccholE7 92 ve-o
1070, 11309] ether #EH Loz HEHE Rkt A4
A HpE = HeEstz [Betulafolianediol o] 2 &4
stgleh. of HES (LBEEE HlAE W= HE=
e}, o .

Compound C, C3;0H;,0; [II]—Fr.-5% EtOAc=®.
&S mp 237°9 $HEE Ak UVERK iz
0s0,—H,0,, 2 HIO, Ei{tE ox ¢on] LigBERMANN--
Burcuarp E fIfs, IR vo.n 3540, 34400) KEEE:
Wb 91z 139061 - gem-dimethyl; 1125¢] vc_o_c 7}
Beldh. NMRE aIM& 0.83(3H, s.), 0.87 (3H,
s.) 0.92 (6H, s.), 0.98 (3H, s.), 1.09 (3H, s.),.
1.26 (3H, s), 1.27 (3H, s.)¢)- 8/B9 3% methylEs-
9z 8 3.38(1H, t, J=2.5cps, 3.52 (1H, sextet,
Jax=5.0 cps, Jex=10.5 cps, 3.85(1H, t,J=8.0 cps)°l
3{AY] oxymethine proton®] 9 v Anal. Caled. for
CsoHs20s : C, 75.35. H; 11.08. Found:C, 75.58. H, 11.00..

Compound Co| KetoneS%#g8 (XII)—#7 1I 500
mg® fKpyridine 3mlel #MAYZ CrO; 500mg
¢ pyridine 5mle] #fEEA 7] pyridine-chromic trioxide-
complexE? X4t A BE BN 4R M
BT hg CHLl : ether (1: D& stz RKES ¥
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B2 glass filter = JEHIS FW“—"' 5 BR ¥
Hesta NapSOs 2 Mk, % RES oh-3ol benzene
: EtOAc (8:2)2 k¥ silica-gel column (1x20cm)&

JBehel R pERAS st EtOAc® PSS
o mp 174°9) £1fh% 49k IR v oon 352000 KEE
9 B, v co 172001 carbonylBl7t d = Zmvm
ERMANN fiﬁg Bithel m2 3frjRse KEEETT (L2
Zol}® o] Ketonelt [XII]] NMR spectrao] 4] 4§3.
38¢] oxymethine proton& ¥§d= gl § 3.529 4 3.85
9} oxymethine proton& k=] Xz 9

Compound D CyH;05 (M) —Fr.-7¢]4 4& %

% EtOAc® FifEfhetel mp. 197°9] 2H5E 4.

LIEBERMANN BurcHARD [ JfE fIfo) 52, UV X 204
mpell fkste] B TER A %ﬁtﬂﬂ» 0s04-H,0: 2
A7 TLCY RfIE7F WAdH o2 FREFEE
FEE7E TR IR glelAE vom 3300001
F33 Bikoh 92 1650, 830 trisubstituted double
bond 2 ol Bkt Slct.
NMR& & {ndis 0.84 (3H,s), 0.90(6H,s),
s), 0.98(3H,s), 1.17(3H,s),
s)ol 82 3%k methyllt,
3.59 (1H, sextet, Jex=10.5cps)el 2
5 85.15 (IH, triplet
like, J=7cps)e] trisubstituted olefinic protone} v},
Anal. Caled. for CyHse0s:C, 78.41; H, 11.26. Found:
C. 78.55; H, 10.99.

0.94(3H,
1.63(3H,s), 1.69(3H,
83.38 (1H,t.J=3cps),
Jax=5. Ocps,

oxymethine protono] ¢t

Compound D2} E@BEE IX2| &H—4#8 L
6095-MeOH%! 425-H,S0, ¥y Z3tel HHiFehe] 4
o Kigeel A 28R hnZkelw BEMMEE Bk o
TLCY RffE7r ¥ingt=t. CHCL : ether (1:1) It

oA EES BUEEMS 12 RF 0.25°190 %2 EiE
B ol R 0.7¢1 HE= 84ks o] A9 B— spot}
"o %7ke] FHims BEasl $ste] CHCL : et-
her(1:1)2 == silica-gel columng &% ¢ Et,0
2 FfEdstel mp 265-8°9 - $HHIX)E A&rt. o
WEL UVl gl TLCE protopanaxadiol &
Panaxadiol®} —%3stA &<}, protopanaxadiol S [
R ¥ panaxadiol2 #{bslE AF 2L FRez
119 fEES o) BAB= Al Zlojet A,

Compound C2| Keto-acetate (XII)—4pE XIL
200mg<- pyridine Iml, Ac;0 0.5mlZ stz 5@l
Al 1HR #HEsel acetylationt o1& HEez A
3wl acetate [XI)7F #ERFeE Joixw, XIIe

IRel el A wen 3520el SEAEEEEE HEIE K
W7 et 9w 1720"1 175001 carbonyldE 2 acetylf
2 HT w9

M X1 200mg-°» 0. 2N-NaOH(50%) ethanolic soln.
15mish HHErhol A 4R @{LAA FEER 2 acetyl

value® monacetated] ZEA .

. HO
HO
CrQ,
————

HO - ' HO-

x=
it ) X=Xl

Compound D & H¥gsel EB{t—1) HHE I #
500mg-S 47k pyridine 5mlel %A A 7] 3 n} 2 pyridine
10mle]  CrOg 1gm$ ¥AiFgel HEMRAA & pyridine-
chromic trioxide complex® ¥Efel fnste] =BNA
2485 B ot o] FAEA 2 TH-&CHCly : ether (1:1) &
¥ 50mlE etz THESES BN F ERE EER ST
2 A4 st NapSO.2 kst BEE HREsel ket
one¥e (V)7 ERpez oAk, LRyo-m 3480°
of ke #HESE BKYT A= v coo 17209
W7t 9ok, ZiMMERMANN [ZRE BEM:ol o},

2) %R& 1 # 500mge] #EKpyridine 5mlE fnste]
Folz CrOs 100mg-& MKpyridine 5mlol 3¢ &K
L Bl BAT oS SBoA 28H BKiEde B
AR LES RREHES &4 HBHEBLHl =
ARE = 248 BMed HE= LR ARA T Bk

2 #¥§® 2 benzene : EtOAc(7 : )22 utE silica-
gel column(2.5x50cm)¢ @3l WOELERDE
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Kiglstz MeOH 2 B3 mp. 210—214°¢] mono-
ketone (VD)9 $F§o] @ojxc}. TLC—benzene: EtO-
Ac (7:3) Rf=0.3, IRE vo_m 3280, vc.o 1715
o ®ik7t Y= NMRe A& 3 84S, 0.89 (3H,s), 0.98
(3H, s.) 1.03 (3H, s.), 1.04 (3H, s.), 1.08 (3H,s),
1.19 (3H, s), 1.64 (3H, s.), 1.69 (3H, s.), 9] 8]
3ffmethyl#7t 922 63.59 (1H, sextet, Jax=5.0 Sps,
Jax=10.5cps)e] 1ffie] oxymethine protone] iz,
32.45 (2H, m.)o] carbonyl adjacent methylene proton
s 5 5.15 (1H, triplet-like, J=7,0cps)el
" protono] 91k,

3 X9 Mt:#H®E IX 4 100mgE 4EKpyridine
2mle] Ho]lx CrOs 100mge Aol B@AA ws
pyridine-chromic trioxide complex 1mlZ fmalo] St
A 6Frf BLRIES A7 g Hkez Asd 9
& AU HE L benzene : FtOAc (7:3)e 2 TLCsg
Rf 0.2 2 0.39] % spot7} veluvbe] Rf 0.3% &= spot
= panaxadiol® Z& FHEow EEsiel MEAdA 4
Re HE Rf S —FA 94

4) Panaxadiold] Mb:(3)s} & Fikos MEA

Zioh

5) III9] perbenzoic acid Fft : %HE I # 100mge:
CHClze] 28 A171 3= perbenzoic acid 100mg& CHCls
Smlel A AL BEY 2ol Hilel A 1EAM
W iBs F benzene: acetone (4:1) TLCE A 1I
s F—% spot (Rf:0.46)¢ vehi QA=)

E -

1D AF VT Betula latifolia Komarov(Bétulaceae) o)
HattEd] A= REg{b#hsr 8ol A LieBERMAN-BURCHARD
BHE Bkl ity 5fe Bmsiy .

Bp, Compond A (Cs Hs00) mp 136°, Compound B
(C3H503) mp 165°, Compound C (CzHs:04) mp 237°,
Compound D (CgoHs203) mp 196° 2 Compound E (Csp-
Hs04) mp 121°9] c},

2) o1 % 58 HH Helel LBy FBE KUY
#F Compound A+ B-sitosterol, Compound BE  tet-
racyclic triterpenoide] B3l HipE = H#EH o] [Betu-

olefinic
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lafolianediol o1 2 #1439 % Compound C: Betula
platyphyllas] A Bl olu] #iER »t 9l betula-
triterpene C2} Fl—3l% Compound D3 Betula alba
ol A @R v 9% betulafolienetriold F—3 #H'E
2 Rt

3) Compound C= Compound D& perbenzoic acid
2 BANd £R2 F 95¢% %3 3 Compound D
9} panaxadiol oA 3, 12-diketo-panaxadiol & FE%L
T At : ‘

FHREE BTRA ol B BES 54 Aek
By AEPIENE RBEEEA Btz RS
7, NMR spectrad] —4& RIES = #ik Has
RSt FA HA FEHAR B KHIEXEIEZS B
JoaEel HRAA BHt=sgd.

<1973. 9. 7. AF>
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