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The pentahydroxy pentacyclic triterpene sapogenol, Al-barrigenol,, C3GHSO05, was 

first isolated by Noaoe from Barringtonia asiatica Kurx. (l), and Schima kankaoeneie Hay. 

(2) and later by White and his coworkers from Pittosporum undulatum Vent. (3). The 

similar sapogenol, Ill-barrigenol, '30H50°6' 
isolated by Nosoe (4) and Lin et al (5) from -- 

Rarringtonia racemosa Blume, was also found by White and his coworkers in p. undulatum (3) 

and 2. phillyraeoides DC (6,'7). The Australian authors have correlated theee two 

sapogenols and proposed the structures A and B for Al- (3) and Rl-barrigenole (7), respec- 

tively. The NMH spectra of derivatives of these two eapogenola revealed features inOOtnpat- 

ible with the structures proposed (3,7), when measured in connection with our structural 

studies on the polyhydroxyoleanenes isolated from Cs$ species (8,9), on samples 

pyepared and kindly provided by Professor Nozoe. The present paper describes the result 

of our reinvestigation which correlates the former compound with oamelliqenin A (8) and 

thus enable us to establish stru‘ctures I and II for Al- and Rl-barrigenols. These 

structures coincide with the ones recently deduced by Rrrington et al (10) on the basis -- 

of an NMR study. 

Structure of Al-barrigenol (Il. The NHR spectra (11) of all the Al-barrigenol derivatives 

show signals corresponding to m methyl groups attached to quaternary carbone (Table.1). 

The singlet-nature of the methyl signals and the appearance of a vinyl hydrogen signal 

near 5.5 ppm (Table II) in the NMR spectra of all these derivatives reinforcea the evidence 

provided by White et al (3) for his assumption that olean-12-ene is the carbon skeleton -- 

of this sapogenol. Furthermore, comparison of the methyl regions in the NWR spectra of 

Al-barrigenol pentaacetate III (1) and oamelliagenin A tetraacetate IV (8) revealed the 

StrUCtUral SitIIilarity of .these two compOunds. While signals assignable to 23-, 24-, 23-, 

29- and 30-methyl groups in III appear at exactly the same field, suggesting the preeenoe 
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of 8 3J3-scetoxyl group, those due to the 26- and 27-methyl groups in III appear at lover 

field than in IV, suggesting that the additional 8cetoxyl group in III ie located ClOae 

to these two methyl groups (12). 

The XMR spectrum of III exhibits signals due to six csrbinyl hydrogen8 (Table II) 

md five acetoxy methyl signals. Of the six hydrogeus, two (Ha and Ha,) show at3 8n AB 

type at the highest field, auggeeting that they are the nonequivalent methylene hydro@ena 

in a -I+CHaIId-O-A~( two others (Hb and Hc) 8180 8ppe8r 8s an AB type, indicating the 

preeenoe of the grouping -+CHb(O-Ao)-CH~(O-A~)-C_~ while the reuaining two carbinyl 

hydrogen6 (Hd and He) both appear 8~ doubleta of doublets indioatiw that they 8re 

situated in either -+&0A0)-CH2- and/or -by-Cg(OAo)-bR- groupings. 

The NE2 apeotra of Al-brrrigenol mOnO8CetOnide V (1) and its triacetrte VI (1) 

indicate that the 1,2-glyool grouping in I is converted into an rcetonide in V (Table II). 

The 8888 of formation of V and the coupling constant (4 cpa) between Hb and Hc in III 

establish 8 cia-orientation for the glycol. Foruation Of the tetr88cet8te VII on 8Cetyl8- - 

tion of I in pyridine (1) suggest8 the axial nature of the remaining hydroxyl group. 
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TABLE I. Methyl Siglisle of Al- and Bl-Barrigenol Berivatiree (1l)t 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

23 24 25 26 27 29.50 

0.65 0.05 .0.96 1.00 1*44 0.96, 1.00 - 1.92, 1.96, 2.02, 
2.06, 2.09 

0.86 0.86 0.96 0.92 1.30 0.96, 1.03 1.97, 2.02(2), 2.07 
0.98 0.79 0.92 0.92 1.54 0.89, 0.92 1.22, 1.35 - 
0.85 0.05 0.94 0.92 1.56 0.93, 1.02 1.23, 1.35 2.00, 2.02, 2.04 
0.85~ 0.87* 0.96 1.00 1.53 0.96, 1.00 - 2.03(J), 2.08 
0.68 0.88 0.98 1.15 1.25 0.93, 0.98 - 2.00, 2.03, 2.05, 2.12 

0.97 0.78 0.93 0.91 1.53 0.88, 1.02 1.22, 1.40, - 1.431 1.44 
0.86 0.86 0.94 0.94 1.54 0.88, 1.03 1.23, 1.40, 2.03 

1.43, 1.45 
0.86* o.88* 0.96 0.78,0.93,1.03,1.27 - 2.02 

XII 0.87 

XIV 0.85 

xv 0.06, 

XVI 0.98 

XVII 0.86 

XIX 0.07 

t mrnbers in 
+ Assignment 

0.87 0.98 1.05 1.25 0.93, 0.98 2.00, 2.04(2) 

0.85 0.95 0.97 1.42 0.91, 1.02 1.92(2), 1.97. 2.02, 
2.07, 2.24 

o.m+ 0.97 0.99 1.53 0.89, 1.05 2.00(2), 2.04, 2.06, 
2.08 

0.70 0.91 0.88 1.53 0.98, 1.01 1.21, 1.33, 
1.38, 1.41 

0.06 0.93 o.l39 1.58 0.86, 1.01 1.22, 2.02(2) 
1.4u(31 

0.87 0.96 0.91 1.30 0.91, 1.05 1,939 1.98, 2.03(2) 
2.23 

parentheses denote the number of methyl groups overlapped. 
is tentative. 

Comparieon of the NMB spectra of III and VII clearly revealed that the unacetylated 

hydroxyl group is a part of the 1,2-glycol (Table II) and is in a 1,3-diaxial relatiotiehip 

with the 27-methyl group (Table I). The latter relationship wae also demonstrated by a 

comparison of the NMB spectra of the hydroxy-acetate VII and the ketone VIII, m.p. 201- 

202' (15), obtained by the CrO 
3 
oxidation of VII. Thus this 1,2-glyool is located at the 

15a(eq), 16a(ax)_roeition in the olean-12-ene skeleton. 

The presence of a 30-hydroxyl group and the absence of any other oxygen function in 

the A and B rings of I, implied by the chemical shift of the methyl signals ( 

was further ascertained by the appearance of Ed in all derivatives in exactly the came 

position as in other 3a-hydroxyolean-12-ene derivatives (8). 

The 1,3-dispoeition of the primary hydroxyl and the remaining secondary hydroxyl was 

clearly indicated by the formation of the diaoetonide IX from I (3). A comparieon of the 



TABLE II. Lower Field Signals of A1- and R1-Barrigenol Berivatives (11): 

Ea.21 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIV 

2V 

XVI 

.XVII 

XIX 

4 -40 br.t, 7.5) 

4 
947 
q,6.5,8.5) 

? 

4 Z?t,7.5) 
t 
048 
br.t,7.5) 

4 
.4e 
br.t,g) 

3.19 
(br.t,7.5) 

4-48 
(br.t,E) 

4.40 
(br.t,g) 

4 

* 

Ct,s) 

4 S.7.5) 

4 
l 48 
br-t,7.5) 

u3.20* 

4 
-47) 
br.t,7.5) 

4 
949 
br.t,g) 

15B-H 

5.d 
(d,4) 

4 .35% d,8) 

4.145 
(697) 

5.11 
(d,4) 

5*48(e) 

4.36 
(G7) 

4.37 
(ds7) 

5.15 
(d,4) 
5.0% 
(d,4) 

4 
.35 
d,7) 

4 
.34 
d,7) 

16g-H 

5.62 
(d,4) 

5.1-5.5+ 

4 .585 d,e) 

4.23' 
(d,7) 

4.22 
(d,4) 

4.90 
(ds7) 

4.98 
(d,7) 
4.10 
(d9l2.7) 

5.50* 
t&4) 

4 
.16 
d,4) 

4 
.g5 
d,7) 

4 
.9l 
d,7) 

5.22(mf 

2la-H 

5.21(e) 

5.64 
(d,lO) 

3.40' 
(dslO.5) 

5.58 
(d,ll) 

5.3ot.9) 

228-H 

5.lf$ 
(q, 6,ll) 

5.1-5.5' 

? 

5.22 
(q,6,l2) 

5.39 
(q,6.5,11.5) 

5.06 
(q,5,12) 

3.92 
(q,5,12.5) 

3.92 
(qp5912.5) 

3.92 
(0,10.5,914.5) 

5.01 
(q*5,12) 

5.21(s) 

5.33 
(d,lo) 

4 .x7" dv10.5) 

3.80 
(d,ll) 

5.31(e) 

28-H2 

4.07(d,l2) 
3.75(d,=) 

3.73tdv11.5) 
3.83(d,ll.5) 

3.44(d,l2) 
3.13(d,i2) 

3.78(d,ll.5 
3.67td.ll.5 

3.47tdvl-2) 
3.37(d,12) 

4.01(d,12) 
3.76(d,12) 

3.92(d,l2) 
3.70(d,l2) 

3.68(d,11.5 
3.l9(d,ll.5 

3.43(br.e) 

3.74(br.s) 

12-H 

5.48(m) 

5.1-5.5+ 

5.28(m) 

5.32(m) 

5.43(m) 

5.55(m) 

5.28(m) 

5.28(m) 

5.61(m) 

5.44(m) 

5.50(m)+ 

5.46(m) 

5.28(m) 

5.29(m) 

5.39(m)* 

+ Coupling constants are listed in parentheses together with eignal multiplicities whioh 
are abbreviated ae B (singlet), br.8 (broad singlet), d (doublet), t (triplet), br. t ( 
broad triplet), q (qualtet), o (octet) and m (multiplet). FOverlapo with the other 
signals. §Aseignment ie tentative. ? Unobservable because of limited solubility. 

BER spectra of IX and its acetate X (3) shows that only the signal (Hd) assignable to the 

ja-hydrogen exhibits an acetylation shift. Location of the 1,3-glycol function at 22- 

and 28-position vae established by treatment of VIII with alcoholic alkali which afforded 

the norketone XI, m.p. 271-275O (decomp.) (16). The similarity in the multiplicity of 

the 22-hydrogen in the corresponding derivatives of Al -barrigenol and of camelliagenin A 

(8) suggests an a(eq)-configuration for this secondary hydroxyl group. 

All of theae obeerrations euggest that I is 15a-hydroxycamelliagenin A. This 

assumption was established by the reduction of VIII with zinc in acetic acid to give the 
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l+deacetoxyketo-triu,atata XII, 8.p. 206-207*, whloh 18 identical In every rerpeot with 

the 16-keto-triaoetate derived from oulllagenin A, XIII (6). 

Btmoture of Ill-barrizenol. Sinoe White et al (7) bate olearly rhown Rl-barrl,qeaol II -- 

to be l wdroxy-Al-barrig8nol , only the pooitlon and configuration of the additional 

hydroxyl coup remain8 to be determlned. The ENB 8peotrum of Rl-barri#enol hexaacetate 

XIV exhibit.8 wl,~nel8 due to 88ven tertiorf C-methyl8, wix aoetoxy methyls, md 8even 

oarbinyl hydro#enr. The ohemioal mhlftr of the C-methyl 8Qnal8, when oompared with tqo8e 

of III, 8mgge8t that tha additional hydroxyl #roup 18 not attached to the A or B ring 

(Table I). Furthermore, In the lower-field region of the HHR 8p8otruu, the signal due to 

the 3C-hydrogen 18 olearly ti8ible but the quartet due to 226~hydrogen In III 18 ab8ent 

and, inrtead, a 8harp 28-8in#l8t appear8 at 5.21 ppm. Thi8 8inglet become8 an AB type in 

the EMS 8peatra of Rl-barrigenol pentaaoefate XV, m.p. 246-250*, the dlacetonide XVI (7), 

and the di888tonid8 di8oetat8 XVII, m.p. 275-276. (decomp.) (T8ble II), from which it cm 

bo concluded tht th8 additional hydroxyl group 18 at C-21. The coupling constant (J- 

lo-11 cp8) of the AB signal8 indioat88 an antiprallel di8pOsitiOn for these oarblnyl 

bJdrq$en8, henoe -diequatorlal hydroxyls at C-21 and C-22. A very rimilar eubstitu- 

tion patkm ir found In barrlngtogenol C, XVIII (9, 17) as can be 8een from a oomparieon 

of the I)(B speatrum of it8 pentaacet8te XIX with that of XIV (Table8 I, II). 

A2-Barrigenol, C30E5004 , ilolated from 2. aeiatica (l), and B2-barrigenol, H 0 C 
30 50 5’ 

frOm 2. sC8DO88 (4), were found to be Identical with csmelliagenin A (8) and barringto- 

genol C (9,17), rerpectively, by comparisons of the corre8ponding derivatives. 

Authors express their deepest gratitude to Professor Emeritus T. Aosoe for his 

generous gift of the Al- and Rl-barrigenols and nany of their derivatives with which the 

pre8etIt 8tudy ~88 carried Out. 
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