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Abstract [] The existence in nature of two isomers of 28-nortriterpenes is known. One
is normal D/E cis form and the other is 17a-hydrogen D/E trans form. Since the latter
cannot exist with ring D in the chair conformation. the chiroptical method is not applica-
ble to determination of the absolute configuration. The stereochemical assignment would
now be made by NMR data. Confirmation of this view could be provided by the synthesis
of 3B.21B-dihydroxy-16-keto-28-nor-17a, 18B-olean-12-ene as a model compound.
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Chiroptical studies of carbonyl compounds can
be used to resolve uncertainties in the detailed struc-
ture or relative configuration of a substance be-
longing to a series with known absolute configura-
tion. In the last 30 years, ORD and CD have found

many applications to rigid cyclic structures which”®

either were already ketonic or could be converted
into ketones by simple chemical transformation
such as oxidation of secondary alcohols.

It is known as an example, introduction of a keto
group in position 16 of the B-amyrin system im-
poses a rather strong negative Cotton effect upon the
rotary dispersion curve'. The negative Cotton effect
associated with the 16-keto group is so strong as
to overcome the positive one of a 3-keto function.
Therefore. the sign of the 16-oxo-Cotton effect was
taken as a guide to chirality in this family of com-
pounds™. Thus, observations of negative Cotton ef-
fects led to norechinocystenolone (1) and other nor-
terpenoids of the group being allotted the natural
B-amyrin configuration*®. Norechinocysterolone is
a product prepared from echinocystic acid (2) under
conditions favoring the thermodynamically preferred
isomer’™. The assignment of B-orientation (D/E cis
juncture) of the hydrogen atom at the invertible
position is naturally to be expected since a mrans-
cisoid-cis-perhydrophenanthrene system in all-chair
conformation is known to be more stable than the
trans-cisoid-trans isomer where a chair-boat-chair ar-
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rangement is required for rings, C. D and E”. Al-
though the premise that the cyclohexane ring is sig-
nificantly more stable in the chair than the boat
form has been well accepted. a few cases are known
that the boat conformers are more stable than chair
conformers'™",

X-ray analysis showed that melandrigenin (3) iso-
lated from Melandrium firmum took the boat form
on D ring'”. This evidently can be the case when
the boat form is more stable than chair form. In
the conformation where ring D is a chair. there
would be a B.p’-13-diaxial interaction between the
methyl group at C-14 and the methylene group at
C-18. If ring D becomes a “Twist” (13,16 LT form)*
this interaction is relicved. a strong negative ampli-
tude might be expected. In effect this accords with
the experimental fact (see Figs. 1 and 2).

This observation let to an assumption that the
chiroptical method can not be applicable as an aid
to determine the configuration of a 28-nor-oleanane.
Thus. the absolute configuration of norechinocyste-
nolone should be reinvestigated.**

Except for those having substituents in close pro-
ximity. in D/E cis fused 12-oleanenes with all rings

* According to the convention proposed by Dijerassi
and Klyne' for describing twist conformations.

** Alves and Noller previously proposed the 17a-orien-
tation (4)". Later Belous made public a revision of
the structure to 13(18)-ene (5)".
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Fig. 1. ORD curve of model compound acetate (16) and
melandrigenin acetate (6).
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Fig. 2. CD curve of model compound acetate (16) and
melandrigenin acetate (6).

in conventional chair conformation, the chemical
shift of C-12 appears around & 122 ppm'®.
However, the signal for melandrigenin acetate (6)
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Scheme 1. Synthesis of model compound (15).

and its derivative (7) appeared in rather higher field
region as compared with oleanene series common
in nature (8-10). which can be used for a distinction
between triterpenoids having normal D/E cis junc-
tion and those having 17a-hydrogen-D/E frans junc-
tion.

In order to verify this assumption, a model com-
pound (15) was prepared (Scheme 1). Acacic acid
lactone (11) obtained from Albizzia species was sub-
ject to acetylation followed by partial hydrolysis to
yield the monoacetate (13) and treatment of this
compound with chromium trioxide followed by al-
kali degradation gave a model compound (15),
which was acetylated to compare with melandrige-
nin acetate (6).

The right hand portion of the model compound
molecule is exactly the same as that of melandrige-
nin and the left hand portion as oleanolic acid.
As expected carbon-13 chemical shift values for
rings A and B of the model compound acetate
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Table 1. ®C-NMR chemical shifts of melandrigenin acetate (6), gypsogenin methyl ester acetate (8), tetrahydromelandri-
genin acetate (7), hederagenin methyl ester acetate (9), oleanolic acid methyl ester acetate (10) and model
compound acetate (16). Methyl and acetate signals are not shown

Carbon No. 6 8 7 9 10 16
1 376 379 377 377 38.1 379
2 224 22.6 230 230 236 235
3 733 73.5 74.5 743 80.7 80.8
4 54.1 543 40.7 40.6 375 378
5 480 480 483 47.7 535.2 356
6 20.5 204 8.1 18.1 18.2 18.3
7 323 324 324 323 326 329
8 390 398 392 393 393 388
9 471 471 47.1 47.7 475 469
10 36.1 359 370 36.8 36.9 373
11 232 234 233 234 236 235
12 118.1 1219 118.3 1220 122.1 1187
13 141.5 144.0 143.0 143.6 143.6 141.3
14 2.6 41.8 424 416 416 427
15 437 27.8 333 27.7 277 438
16 212.1 23.1 74.6 230 23.0 209.2
17 480 46.8 39.8 46.6 46.6 479
18 36.1 41.5 358 413 413 360
19 428 46.0 448 458 458 429
20 345 30.7 347 30.6 306 347
21 78.1 340 782 338 338 783
22 277 321 328 323 323 277
23 2039 204.2 63.5 63.3 28.0 279
24 94 9.5 129 13.1 16.8 16.7
25 15.5 15.5 15.8 158 153 15.6
26 16.8 169 16.8 16.8 16.8 168
27 257 259 262 258 258 257
28 — 1780 - 177.8 177.8 —
29 28.8 330 189 331 331 288
30 193 23.6 193 236 236 19.5

(16) are very similar to those of oleanolic acid methyl
ester acetate (10) and the values for rings D and E
are similar to those of melandrigenin acetate (6)
and carbon signals for the double bond of these
two compounds appear at high field and shift
values are almost the same (Table I).

These evidences clearly indicate that rings C. D
and E of the model compound (15) represent essen-
tially a wrans-cisoid-trans-perhydrophenanthrene sys-
tem. As expected. CD and ORD curves (Figs. 1 and
2) of the model compound acetate (16) bear consi-
derable resemblance to that of melandrigenin ace-
tate (6).

From the carbon-13 chemical shift values report-
ed. it is obvious that 28-nor-pentacyclic triterpenes

isolated from Camellia japonica®, Celmisia petriei®
and Sapindus mukorossi™ belong to a D/E cis fused
one.

There is. however, no way we can clucidate the
structure of maragenin 1'¥ without its carbon-13
NMR data.

EXPERIMENTAL

Acetylation of acacic acid lactone (11) and melandrigenin
i)

Acacic acid lactone (11), mp. 250-251C, and me-
landrigenin (3), mp. 294C, isolated from the acid
hydrolysate of BuOH soluble fractions from MeOH
extracts of the stem bark of Albizzia julibrissin'® and
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the whole plants of Melandrium firmum'®, respec-
tively, were acetylated with Ac,O/pyridine (1:1) in
the usual way, separately, to give 12, mp. 228C; 'H-
NMR (CDCly) & . 1.98 (3H. s). 204 (3H, s). 421 (IH,
d, J=6 Hz. H-21), 449 (1H, dd. J=7 & 9Hz, H-3).
503 (1H. dd. J=5 & 12 Hz, H-16). 543 (IH, m. H-
12) and 6, mp. 267-269C: 'H-NMR (CDCl;) § 1.93
(3H. s). 202 (3H, s), 457 (1H, dd, J=4 & 12Hz.
H-21). 498 (1H, dd, J=7 & 9Hz, H-3), 545 (1H,
m, H-12); MS (70eV) m/z (rel. int): 480 (M™ —
HOAc. 594). 276 (D/E ring. 29.5).

Partial hydrolysis of 12

To a solution of diacetate (12) (200 mg) in MeOH
(50 m/), a mixture of dioxane-H-O (8 m/:6 m/) con-
taining K;CO: (250 mg) was added and refluxed for
30 min. The reaction mixture was evaporated to re-
move MeOH. diluted with H-O, extracted with ether
and subjected to column chromatography with C He-
EtOAc (7:3) to give unchanged diacetate (12) (33
mg). acacic acid lactone (11) (19 mg) and monoace-
tate (13) (130 mg). mp. 296-300C; 'H-NMR (CDCl;)
8 392 (1H, dd, J=5 & 12Hz H-16). 4.17 (1H. d,
J=6Hz, H-21), 443 (IH, dd. J=7 & 9Hz, H-3)

Oxidation of 13

To a solution of monoacetate (13) (100 mg) in
acetone (5 ml) cooled with an ice bath to 0-10C. the
oxidant (CrO; 2.7 g+ conc. H-SO4 2.3 m/+ H-0 4 m/)
was added dropwise with stirring until completion

of the reaction being shown by the persistence of

the brownish orange color and allowed to stand
for 30 min. The reaction mixture was poured into
ice water and extracted with ether. After evaporation
of solvent, the residue was purified by crystalliza-
tion from MeOH to give needles of 16. mp. 248-
249C: '"H-NMR (CDCl;) § 4.18 (IH. d. J=6 Hz, H-
21), 440 (IH. dd, J=7 & 9Hz. H-3).

Decarboxylation of 16

A solution of 50 mg of the ketone derivative (16)
and 0.5g of KOH in 10 m/ of MeOH was refluxed
for 2 hr. It was poured into water, most of the alco-
hol removed by boiling, the precipitate filtered.

which was crystallized from MeOH as needles of

15. mp. 233-236C: MS (70eV) m/ (rel. Int): 442
(M*, 6.6). 234 (D/E ring. 200), 216 (234 H-0. 16.4).
190 (A/B ring, 28.8).

R, R, R: R,
1 g-H O CH, H H
2 COOH H, -OH CH; H H
3 o-H O CHO H OH
4 a-H O CH; H H
6 a-H O CHO Ac  OAc
7 a-H H, a-OAc CH:OAc Ac OAc
8 COOMe H, CHO Ac H
9 CH:OAC Hg CH:OAC Ac H
10 COOMe  H-: CH. Ac H
i
H
5

Acetylation of 15

Diacetate (16) was prepared from the model
compound (15) by acetylation with pyridine-Ac.O:
needles from MeOH. mp. 224-230C: 'H-NMR
(CDCl3) 6 2.04 (6H. s. acetate X 2), 449 (t. J=8.1 Hz,
H-3), 459 (1H. dd. J=4.5 & 12 Hz, H-21), 547 (1H,
m, H-12); MS (70 eV) m/z (rel. int.): 466 (M- HOAC,
13.5), 276 (D/E ring, 5.3). 216 (276- HOAc. 25.0), 190
(A/B ring- HOAc, 27.6).
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