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Previous work on six local C~s~~p~ species Cl-33 
led to the isolation of a number of triterpenoids and 
two steroids. The present investigation is a study of the 
seventh species, G. lamontii. Column chromatography on 
alumina of the petrol extract of the leaves gave the tri- 
terpenoids friedehn, friedelan-3&ol, taraxerol, bet&n, 
and sitosterol. The extract from the stems gave the same 
compounds except for be&din, and also the tri~~enoids, 
3~,~~poxyfriede~ane (I), methyl oleanolate, canophyllol, 
a new compound 15a-hydroxyolesn-12-en-3-one (4), the 
steroid, 6&hydroxystigmasM-en-3-one, and the diter- 
penoid derivative, 6,20-epoxylathyrol-5,10-~~tate-3- 
phenylace~te. The last com~und has only been isolated 
twice previously, on both occasions from ~u~horbia~e 
species [4]. Both the leaves and stems, after extraction 
with petrol, were further extracted with 95% EtOH, and 
tested for acidic triterpenoids. Negative results were 
obtained. 
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~~-~~xy~~e~ne (I), C&,HseO, showed evidence 
of a 1,Zepoxy ring in its IR and NhIR spectra. On treat- 
ing with DC1 in CHC&-MeOH solution for 20 hr 1 
yielded a mixture, separable by PLC to give friedehn 
as the major product, the minor products being a mix- 
ture of akohols. Complete isomerization to friedelin was 
achieved by shaking a solution in CHQJ with alumina 
for 7 days. On LiAlH+ reduction, 1 gave a saturated 
tertiary alcohol C&,HSZO (2), which on dehydration with 
POQ in excess of pyridine afforded ftiedel-3-ene (3). 
Thus the ON group in 2 must be at C-4 and axially 
(a) orientated, and 2 is therefore friedelan-46-01. Com- 
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pound 1 was &rally proved to be 3~,~-e~xyfri~eiane 
by its identity with a sample of the latter prepared by 
treatment of friedel3-ene (3) with m-chloroperbenzoic 
acid [S]. 3~~-e~xyf~elane (1) has not been isolated 
previously as a natural product, though its s~the~s has 
been reported [S], and a similar compound, 3or,&epoxy- 
&cane, has been obtained from the fern A&untum capii- 
l~-~n~s [6]. As 1 could be isomerized to friedelin by 
alumina, it was eonsidered possible that the friedehn 
obtained from cohmm chromatography might be an arti- 
fact. This was proved not to be the case by similar chro- 
matography of 1, when no friedelin was eluted. 

Compound 4, C3oH4sO2 (M+ at m/e 440), gave posi- 
tive reds to both the t~~~trornet~ne test and Lie- 
bermann-Burchardt reaction. Its IR and NMR spectra 
indicated a secondary equatorial OH group [v,, 
357Ocm-‘, S 4.27 (lH, 6, farlq 6 Hz, &ax 10 Hz)], 
a CH,CO function (vmX 1715cm”‘, 6 2.4 (28, m)], and 
a trisubstituted double bond [vmax 30513, 1670, 830 cm- I, 
6 5.34 (lH, q, J 3 and 4 Hz)]. The latter together with 
8 tertiary methyl signals at 6 0.88-1.18 in its NMR spec- 
trum suggested an olean-l2-ene skeleton. The MS of 4 
showed characteristic peaks at m/e, 234 (10OY, 219 (37), 
216 (13}, 205 (28) and 149 (68%), indicating the W 

(4)R=O (T)R=q-H,,@-OAc 

(5) R =ciH,P-OH (8)R=O 
(6) R = aH,,8--OAC ‘I. 

f5 

(0) 

function in rings A or B, probably at the usual C-3 pos- 
ition, and the equatorial OH group in ring D [7], either 
at the C-15cr or C-168 position, possibly the former, since 
the CXJOH proton absorbed at fairly low field. The 
structure for 4 was thus proposed to be ISa-hydroxy- 
olean-12-en-3_one, and this was proved by its reduction 
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Tab& 1. NMR Chemical shifts (6) for the methyl group pro- 
tans of compounds 4,, S, and 6 

C-23 C-24 C-25 C-26 C-27 C-28 C-29’ C-30 

(4) I.09 i.05 1.09 1.09 1.18 0.88 0.88 0.88 
(5) 0.99 0.79 0.95 1.05 1.17 0.88 0.88 0.88 
(6) 0.88 a88 0.97 1.02 1.14 o.xg 0.88 0.88 

The NMR shifts of the methyl group protons in corn- 
pounds 4,s and 6 have been assigned as shown in Table 1. 

IR spectra were recorded for KBr dim; NMR spectra in 
CDCl, were det~m~ed at 60 MHz using TMS as motels 
stand&d; UV spectrum in 9.5% EtQH, and optical ro~t~o~ 
in CHCl, soIns. Petrol bad bo 60-80”. Known comoounds.’ 
were identified by TLC, mmp, IR and MS comparisons with 
authentic samples. 

Extraction a& imiatim of compounds. Milted air-dried 
Ieaves and stems of C. Xumontii were separately extracted 2 x 
at room temp. with petrol for 7 days. Each of the combined 
extracts was distilled to a small volume and chromatographed 
an alumina. 

Ateaues. The extract from feeves (29 kg) was separated on 
aiuinina (6k& Elutioo with petrol gave friedelin (3.091, mr> 

erol {3.Og}, mp 28%289’, XR’ v,, cm-l: 3<g ‘3060, 1645, 
820~ then sitosterol (lag), mp 138-140”; and finalfy with 
C,H,, bet&n (0.01 g), mp 251-2533 IR v,, cm- ’ : 3400, 3054 
1650, 8BO. 

Stems. The stem (24kg) extract was chromatogmphed on 
alumina (3.5 kg). Elution with petrol gave 3c*4a-epoxyfriade- 
lane (1) (0.07& mp 231-233” (from-CHCl,-MeiC)H\ [E]O 
+ 52.7” (Found: C, 84.6; H, 11.6; M+ 426. Caic. for C&,00: 
C, 84.4; H, 11.8%; MC 426), lR v,,, cm-‘: 864, 763 (epoxy), 
NMR: d 2.85 (IH, t. J 2 and 3 Hz, C-3@H), then friedelia 
f3,1& followed by ~j~ela~“3~~1 (O.gg); with petrol+,& 
(1:1), taraxerol (1.5g) and sitosterol(2.O g); with C&H,, methyl 
oleanolate (0.03 g), mp 198-201” {from C,H& MS: de 470, 
IR v,, cm-‘: 3380, 1730, 1160, 3Ou), 1650,840; then cane- 
phyllol (OB2 g), mp 278-280” (from C,H,& [m& -9.@, IR 
v,_~~ cm-‘: 35s. 1720. follawed bv 6~~oxv~th~~~~.i~ ..- 
dis~~t*3-phen~lacetate (0.2 g), rnp 204-207” -(fro& petrol), 
MS: m/e 552 (M*) C&400s, TR v, cm-‘: 1730, 1260 

(RCOO-), 1660, 1620 (>C&=O~ 1600, 1580, 730, 700 
(mono-substituted C&Is ring); finally with C,H6CHClJ (1 :I), 
needles of 4 (OBg), mp 187-189” (from aq. MeOH), [ocfo 
+Q3.V (Found: C, 81.7; H, 11,l; M’ 44% C3eH4s02 requires 
C, 81.8, & ll.@k; M* 44@), then plates of 6~-bydroxyst~g” 
mast-4-en-3-one (0.03 g& mp 21 l-ZlZ*~ [xfD + 27.53 MS: m/e 
428 (M”) C,,H,s&, IR v=, cm-‘: 3510 (OH), 16Q5, 1620 

(>GC-t!%B& Lx: 246 nm (&$OO). 
~sumerj~atjun of 1 (a) A sohi of f (0.1 g) in CHCI, (8 mi), 

MeOH (15mlf and act HCI GM. 5 ml1 was kets at roam 
temp for’ 20 hi. The product <as &uara&d by Pk [CWC&- 
EtOAc (99: l)] into unchanged 1 (5 mg), friedelin (0.06 g), mp 
262-2&V. v,, cm- ’ 1720 (GO), and a mixture (3 m4), vqaL 
cxkAi 3300 (OH). (b) 1 @.02 g) in CHC& (10 ml) was stirred 
with alumina (5 g) at room tmp for 7 days. The soln 011 
concentration gaw friedelin (O&17 g). 

~e~~t~o~ of 1. Compound 1 (0.04 g) in dry THF (25 ml) 

w&s re#luxed Cith LiAdHI (0.03 g) for I6 hr. The product was 
recrystallized from CHCl,-MeOH to give plates of 2, (0.035 
g), mp 25%260’, [a]o +67.0”, (Found: C, 84.2; H, 11.9; M’ 
428. C3,,H5t0 requires C, 84.0; H, 12.2%; M’ 428), IR vmav 
cm-‘: 3640, 3490, 1180 (OH). 

D&y&ztion of2. Compound 2 (0.03 g) was refluxed with 
POCls (2 ml) in CSH,N (25 ml) for 1 hr. The product (0.027 
g)> mp 261-263” (from petrol), MS: @e 410 (M’) C,oW50v 

fR v,, wn - 1 : 1679 B# ( >C= i: HI, was identicat with &i&l- 
3-ene (3). 

Partid s~~t~s~ of 1 $wn 3. 3 (0.1 g) was treated with a 
soin of freshly purikd ~-~~oro~r~o~oi~ acid (Q.18 g) in 
CHCls (25 ml) at 0” for 19 hr. The product, 3a,~-e~xyf~ed~ 
lane (0.09 g), mp 231-233” (from CHCl,-MeOH), [alo C 58.0”, 
MS: m/e 426 (M’) C.&&O, was identicat with 1. 

Chromatography of 1. Compound 1 (0.015 g) in petrol was 
chsomatographed on alumina (8 g). Elution with petrol gave 
unchanged i (0.014 g), mp 227-229”. 

Reduction C$ 4. A soln of 4, (0.02 g) and NaBH& fO.025 
g) io (CH,),CHOH (25ml) was stirred at room temp for 2 
hr. The product S (0.015 g), mp 244-246o (from aq, MeOH), 
[&Jo +84.0”, MS: &g 442 (MC) CsOH,OO,, IR v,, cm-‘: 

3330 (OH) 3a70, 1670, 830 f>c- t&z ), was identical with 
3B,l~dihy~oxylZ~~e (s) prepared as described below. 

3~,,f51_dihybroxyol-~2-~e (5) from i~~,~5~-e~xyt#rux- 
ercxn-3fi-yl acetate (7) [8). 7 (0.02 g) in MeOH (35 ml) and 
CHCl, (10 ml) was treated with aq WC1 (SM, 5 ml) at room 
temp for 18 hr to give plates of 3&acetoxy-15a-bydroxy- 
olean-12-ene (10) (0.015 g), mp 286-288” (from CHCls- 
MeOH), Ig]u +7&O”, MS: m/e 484 (M’) C32H5203. IR vmar 

cm-‘: 3540 (OH), 1720, 1270 @AC), 1650, 815 (%% & H), 
NMR: 6 4.22 OH, 4% &,* 6 Hz, Jsti 10 Hi, C-15@%), 4.47 
(3H, G fa,+ 7 Hz, Jsxkx Q Hz, C-3&& 5.26 (IH, 4, J 3 and 
4 Hz, C-12 olefinic H), which was retixed with LiAlW+ in 
dry Et,0 (25 ml) for 3 hr to give plates of 3~,l~~-d~y~oxy~ 
olean-12-ene (3 (0.012 g), mp 243-246” (from aq MeOH), [a& 
+84.0”, MS: *a/e 442 (M*) C30H5002r IR v-.. cm-‘: 3330 

$02 p70, 1670, 830 (x=&H), NMR: 6 3.22 (IH, 4, Jnxiql 
ax,ax Q Hz, C-3aW), 4.27 (lH, 4, Ja,e 6 Hz, Jtix,a 10 

Hz, C-ISflH), 5.32 (IH, 4, J 3 and 4 Hz, e-12 olelinio H). 
Partial synthesis of 4, Taraxerone (9) (0.1 g) was treated 

with freshly purified m-&loroperbenzoic acid (0.15 g) and 
Na&PO4 (5 mgf in CHCi3 (25 ml) at 0” for 18 hr to give 
prisms of l~l~~~~Xy~~X~~-3-one (s), (0.8 gh mp 
lQ7-1QQ” (from CHCls-MeOH), [u]r, + 53.0” (Found: C, 81.7; 
H, ILO; M+ 4% C. H 0 requires C, 81.8; H, 11.0%; M+ fO dR 2 
440x IR Y,,, cm-‘:- 17% (&Oi 890, 850 (epoxy), NtiR: S 
3.08 IIH. d. J 7 Hz. C-1.5BHi a sofn of which in MeOH 
(40 I&) and CHCl, (f0 mlj &s treated with aq HCl (SM, 
20 ml) at room temp for 20 hr. The product, 1%hydroxy- 
olean-12-en-3-one (0.05 & mp 187-189” (from aq MeOH), 
[cllo +93.0”, MS: m/c 440 (MC) C3$I,,02, IR vmax cm-‘: 
3570, 3050, 1715, 1670, 830, was identical with (4). 
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Abstract-The structure of phytolaccoside B, one of the major saponin components of the roots of Phyfrducw 
~erica~ has beeri ekkbd as 3~-D-~u~p~nosylj~~o~ acid x)-methyl es&. 

The roots of Phytukzcca americana are reputed in Korean 
medicine to alleviate rheumatism. They were found rich 
in saponins with strong anti-inflammatory activity [l], 
According to earlier work [2,3] hydrolysis of the total 
saponin mixture yielded four sapogenins, jaligonic acid 
(1) [4] and its 30-methylester (2, phytolaccagenin) [SJ, 
and esculentic acid (3) [6] and its 30-methylester (4, 
ph~ol~g~ic acid) [7-j. This paper describes the struc- 
tural elu~~tion of ph~o~~side B, one of the major 
saponins isolated from the roots of this plant. 

Phytolaccoside B (!5), C37H5B012. mp 21%218”, 
[a];’ + 75.8”, on acid hydrolysis, gave jaligonic acid 
30-methylester (2), mp 317-319”, as the genin, which was 
identified by direct comparison with an authentic sample 
(mmp, TLC, IR and MS). Glucose was identified in the 
hydrolysate from the saponin (5) by TLC. The yield of 
the genin in a quantitative hydrolysis experiment showed 
the presence of one sugar unit in the molecule (genin 
found 73%; talc. 76.66%). 

Methylation of 5 with CHIN1 gave m~hylat~ prod- 
uct 6, mp 182-1843 [a];’ + 71.6”. ~~n~~ti~ of 5 
with alkali afforded a new glucoside 7, mp 234-239”, 
[a];’ + 77”, which gave 6 by methylation with CH2N2. 
These results show that the sugar must be present 
in glucosidic linkage with one of the hydroxyl groups 
in ring A of the genin (not in ester linkage with the 
28carboxyl group). 

In a quantitative periodate oxidation experiment 2 
moles of the reagent were consumed. This indicates that 
the sugar is attached to the C-2 or C-3 position of the 
genin. 

(2)R, =(H; R2=R9=Rq=H; RS=Ma 
OH 

t 3 1 R, = H2 ; R2=~=R,,=Rt,=H 

( 8 1 Rt = ;-;” ; R2= Gfu; R3=R4= Ii; R,=Ma 

F 
( 6;) R, =< ; Rz= Glu; Rs=H$ R4=RS=Me 

,.i?” 
( 7) i=t, =;; ; R2= Glo;RJ=Q=Rs=H 

OH 

(I)R, =<~;RI=GIu(Ac~.;RI=Ac; Re=H; R,= Me 
OAc 

.H 
( 0 1 R, =;;: ; Rp= GluIAc14; R3= Ac; R4= H; Rss Ma 

.” 
(10) R, =*;; ; R2= Glu; Rj’=R4=H; Rs=Ma 

OAC 


