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Alkaloidal constituents of Pachysandra terminalis SIEB. et ZUCC., a Buxa- 

ceae plant, have recently been examined by Tomita, Kikuchi, Uyeo and coworkers 
I) 

and by Knaack and Geissman 
2) , but no other constituent of this plant has 

hitherto been reported in literature. We examined the unsaponified components 

of the neutral fraction of this plant and isolated two new triterpenediols, 

named pachysandiol-A and -B, along with friedelin, epifriedelanol, B-sitosterol 

and stigmasterol. 

Pachysandiol-A, m.p. 278-280"*, [a], 
l 

+140 , and pachysandiol-B, m.p. 262- 

26~~. [a], +23O, have the same molecular formula C 
30H52'2 ’ which is in agree- 

ment with the molecular ion peak at m/e 444 in the mass spectra*. 

In this communication, the structure determination of pachysandiol-A (Ia) 

is described. 

Pachysandiol-A (Ia) shows a strong hydroxyl absorption band at 3400 cm-' 

in the IR spectrum (KBr)* and positive Liebermann-Burchard color reaction. 

-1 
Upon periodate oxidation, it gave an aldehyde, IR vmax I720 cm , indicatin 

the presence of a-glycol system in the molecule. 

Heating of pachysandiol-A (Ia) with acetic anhydride and pyridine gave a 

diacetate (Ib), C34H5604, m.p. 235-236O, [aID -18O, MS m/e: 528 (M+), 513 (K 

15). 468 (~60). 453 (14-751, which shows strong infrared bands at 1735 and 1250 

-l (ococs3) 
l 

cm and RMR signals at 5.15 (2B, m., W 1/2 about 7 cps.; 2x C&OAc), 

7.91, 7.93 (6H, 2xCOCH3), 9.18 (3H, d., J=7 cps.; sec. CH3) and 8.81-9.15 T 

(7xtert. CH3). 

On the other hand, treatment of pachysandiol-A with acetic anhydride in 
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pyridine at room temperature yielded a monoacetate (III), C32H5403, m.p. 245- 

247’, [a], -4O, accompanied by a small amount of an isomeric monoacetate (IV), 

C32H5403.1/2H20, m.p. 264-265O, [a], -loo. In contrast, the latter (IV) was 

obtained as the principal product by reduction of the diacetate (Ib) with lithium 

aluminum hydride for 40 minutes in boiling ether-chloroform. 

Upon oxidation with chromium trioxide in acetic acid, III and IV gave rise 

to the acetoxy-ketone (V), C32H520_,, m.p. 260-2620, [a], -31°, and the isomeric 

acetoxy-ketone: (VII), C,,2H5203'H20, m-p. 255-257O, [a], +44O, respectively. 

When the acetoxy-ketone (V) was treated with zinc in boiling acetic acid, 

-1 
there wm oWt&ned a ketone, m.p. 259-260O, [a], -20°, IR vmax 1700 cm , which 

was identifiied with authentic friedelin (IX). Furthermore, mild alkaline 

hydrolysis of V followed by oxidation with bismuth trioxide 3) in acetic acid 

afforded 3-hydroxy- 
4- 

friedelen-g-one (X), m.p. 270-273O, [a], +2q", IR vmax 

-1 
3460, 1640, 1668 cm ; UV xiixane 275 rnp (t 9,650), NMR T: 8.18 (3H, s., C4- 

CH3). Identity was established by direct comparison with an authentic sample, 

m.p. 273-27504' 5). 

The acetoxy-ketone (VII) also yielded X upon treatment with KOH in boiling 

methano16). On the other hand, reduction of VII with zinc in acetic acid gave 

a ketone (XI), m.p. 287-288O, [a],, -7“, IR vmaX 1700 cm-l, W iigyne 277 mp, 

whose properties are in good agreement with those of friedelan-l-one (XI) 4) . 

Accordingly, pachysandiol-A must be 2,3_dihydroxyfriedelane. 

Table 1. 

Compound hWR 

(CI+OAc) 

V 5.052 triplet 

J=2.5 cps. 

VI 4.81~ quartet 

J=6, 11 cps. 

VII 5.007 doublet 

J=4 cps. 

VIII 5.05~ doublet 

J=l2,cps. 

UV(X 1 - max 
(in dioxane) 

295 mp 

287 mp 

295 mp 

277 mb 

ORD (Cotton effect in dioxane) 

Sign _ Peak Trough 

c41279 
+x300 Lrn132.+ -31°0 

C&l 269 +5040 [@Igo -6100 

+ [*I324 +2900 [@I 280 
-1650 

[*I 265 
+2710 ca3o7 -3390 
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Our attention was then turned to the configuration at 2- and 3-positions. 

Vhen the l cetoxy-ketone (V) wa6 adsorbed on alumina overnight and then eluted 

with benaene-chloroform. there was obtained an epirer (VI) 7) 
. C32H5203, m.p. 

226-2280, [a]D -550. The latter could be transformed to IX and to X in the 

sale mnner as run with Y.. Tbora observatiansled to theassigrent of sataxial)- 

configuration to the less stable acetory-ketone (V) and 2g(equatorial)-orienta- 

tion to the more stable epimer (VI). The ORD curves 
8) 

and W8) and NMR9) 

spectra of compounds V and VI (see Table I.) also support the above assignments. 

On the other hand, the acetoxy-ketone (VII) was easily epimerized by alumina 

chromatography to VIII, m.p. 270-272O, [a], -55O. The latter compound (VIII) 

can be formulated in term of 3-epimer of VII, since both VII and VIII gave rise 

to the same ketone XI, m.p. 286-2880, upon reduction with zinc in boiling acetic 

acid. As shown in Table 1.. its spectroscopic behavior indicates evidently the 

a(equtorial)-configuration of the 3-acetoxyl group in VIII. Hence the 3- 

acetoxyl group in the compound VII must have the B-orientation. 

Of interest is the observation that the ORD curve of VII shows a positive 

Cotton effect with the peak at 324 mD in contrary to the anticipation. This 

can be consistently explained if we assume a twist form for the ring-A in VII 

which may become preferred because of the large 1,3-interaction between the 38- 

acetoxyl group and 5$-methyl group in the alternative chair conformation. 

On the basis of foregoing evidences, the structure of pachysandiol-A is 

now represented by the formula Ia. 

It should be mentioned in this connection that the structure of cerin has 

been proposed to be 2P-hydroxyfriedelin by Corey et al. 
4) and by Ourismon 

et al.*') and hence cerin acetate to be VI. However, the acetow-ketone (V) 

was found to be identical with the acetate, m.p. 259-262', derived from 

authentic cerin which was kindly provided by Professor Ourisson. Therefore, 

the structure of cerin should be revised to II. 
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