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In the previous paperl), it was reported that an acid
treatment of methyl leucotylate (II), obtained as a triterpenic
acid from a lichen (Parmelia leucotylisza NYL.), yielded an
isomeric compound named as methyl isoleucotylate (V) in addition
to the diene (IV). Further investigation on the acid treatment
(for instance, boiling methyl leucotylate in 5% ethanolic
hydrogen chloride 20 min.) disclosed the relative yleld of IV to
Vwas 5 : 5 with another minor isomeric product* (yleld ratio:
1). Present communication deseribes the structural study of
methyl isoleucotylate (V).

Methyl isoleucotylate (V), C33Hs520,, mp. 222°, [a)p +40.2°,
showed negative to tetranitromethane, the presence of OH functions

* The ester was named tentatively as methyl neolesucotylate
C31H500),, mp. 223°, (a)p +46.5°, which will be discussed in the

future paper.
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(Vmax 3350 cm™1)*, and seven methyls (f: 8.32 (Me), 8.78 (2Me),
8.98, 8.99, 4.13, 9.25 (Me respectively))*. On acetylation with
acetic anhydride-pyridine, V gave a monoacetate {(V1), 033“5h°5a
mp. 220%(odp +70°;V pax 3550, 1735, 1715 cm~1; 7: 7.98 (CH3C00).
Chromium trioxide oxidation of V in pyridine afforded a monoke-
tone (VII), C3Hsq0y, mp. 212°, (alp +25%; P pyy 3400, 1710, 1695
em-1, one hydroxyl left unattacked, thus suggesting the existence
of one secondary and one tertiary hydroxyl groups in V. The
ketone has been found very stable to either acid or alkaline.

The NMR spectra of V, VI, and VII, indicating two methyl
signals apoeared around 7 8.3-8.8, support the constitution of
tertiary hydroxyl to be -C(OH){CH3)2. Moreover, remarkable
resemblance of NMR and IR spectra between m thyl isoleucotylate
(V) and mthyl leucotylate (II) would agree to assume the similar
carbon sksleton for both isomers, which has now been confirmed
by the evidence below. ‘

Elongated acid treatment of V (boiling in 5% ethanolic
hydrogen chloride for 6 hrs.) produced the diene (IV) as II did.
The fact is reminiscent of the relative position of two hydroxyl
functions in V being at C-16 and C-22 similarly as II. The
configuration of hydroxyl at C-16 was assigned to be retained as
P-equatorial since the NMR spectra of V and VI showed diffused
signals at T 5.95 and 5.08 (1H at C-16 respectively).

It follows that the possible differences of II and V could
now be ascribed to either/both D/E ring juncture or/and the

configuration at C-21.

* IR spectra were taken in CHCl3, NMR spectra in CDCl3.
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On chromium trioxide oxidation in pyridine, II afforded in
quite low yield* a monoketone (XIII), C33H5004, mp. 190°, [xl)p
+72°; Y pax 3350, 1710, 1650** cm~1, which was easily converted
with alkaline to an isomeric monoketone (XIV), €33185004, mp.
208°;Y pax 3480, 1710, 1695 cn™l. As being widely known in the
hydrindanones, the more stable configuration is with cis ring
juncture?), therefore the monoketone (XIV) probably has cis D/E
ring fusion.

It has been suggested that the hydroxyisopropyl side chain
at C-21 of II has a-configurationl’. 8ince the ketone (VII)
derived from V was identical neither with IIIT nor XIV, the
possible difference among them could consequently be the side
chain configuration, i.e. P-side chain in VII. Being stable to
acid and alkaline, VII must be in a stable form***. If D/E ring
Juncture of VII is trans, it would reasonably be understood that
bulky $-side chain at C-21 could cause significant resistance for
D/E ring inversion (trans—jcis) because of marked interaction
between C-21 side chain and C-15 in D/E cis structure****,

Treatment of VI with POCl3 in pyridine yielded a monoene
C33H5g0L, mp. 221°, (a)p +61.5°; ) aax 1715, 1640, 890 ca-l;T:

* On the contrary, as described earlier, V gave a monoketone
(V1) anoothli, suggesting fairly hindered hydroxyl location of
II for oxidis nf reagent.

*% The absorption band of hydrogen bonded carbonyl at C-16 was
in accord with the deshielded signal of C-18 methyl probably
caused by the tertiary hydroxyl at C-22, which will be discussed
in detail in our full paper.

*x% Even a treatment of VII with alkaline in boiling ethylene-
glycol caused only the hydrlysis of COOCH3 at C-4 without any
Juncture isomerization.

**%xx It has been reviewed in detail concerning relative stability
of cis and trans hydrindanones that a trans immer could be ngs-o
stable in some cases than cis where steric interactions exist-’’,
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5.37 (wCHp), 8.30 (=8-CH3), which on osmium tetroxide oxidation
followed by HS treatment afforded a glycol (IX) and a methyl-
ketone (X)*, C3pHsgOs, mp. 183.5-185°, Lalpy +33.8°;V gy 1715
em-1; T: 7.87 (-COCH3). The latter was also obtained either by
osonolysis of VIII or by oxidation of IX with Pb(OAc); in ben-
zcne6), thus proving the retention of C-21 configuration in X.
As was already reported by Jones et a1.6) and Ourisson et a1.7),
21o-H methylketone (XII) is more stable than 21B-H isomer (XI).
In analogy, the methylketone (X) which was stable to acid and
alkaline could be assigned 2la-H type.

g0
r w* 0
—_ N H
or OH™ {
4 (x1) T (xm)
adiantone isoadiantone

The above mentioned evidences agree to assign methyl iso-
leucotylate as V (=methyl 2la-H leucotylate).

The difference of C-21 configuration between II and V was
shown by comparing the dehydration reaction of III and VI with
POC14 in pyridine, where III produced a mixture of XV and XVI
(yield ratio 1 : 2), whereas VI gave VIII as a sole product. It
would be reasonable to mention that a 1:3 steric interaction
between C-18 methyl and C-21 «-side chain (cf. II’) is quite
large, which has become responsible for main dehydration path of

JIT towards XVI, thus releasing interaction. These features have

* Formation of the ketoniec compounds, under thei? conditions has
been denonstratg? in the case of dehyrozeorinin*) and hopa-
15,17(21)-diene’!,
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been known among other hopane derivatives such as uorinl"),
hydroxyhopanone8), and leucotylin?) having 218-H configuration.
In case of VI, such an interaction could not be observed (cf.
V* ), so that the dehydration proceeded preferentially to VIII
with isopropenyl function.

T
f;&?;@ﬁ\ fg WA
! ../ Of

(1;’) )

Finally, the derivation of III into a common ketonic com-
pound (XX) was performed as follows. As mentioned above, the
dehydration of III gave a mixture of XV, C33Hsy0,, mp. 187.5-
189°; Vmax 1727, 892 cm-l; 1: 8.26 (H,C=C-CH3), 5.30 (-&=CHp),
and (XVI), C33Hs5204, mp. 178-179°;V pay 1728 cm~l, which were
successfully separated by AgNO3 impregnated silica gel column
chromatographylo). The former was then submitted to osmium
tetroxide oxidation followed by H2S treatment yielding a glycol
(XVII), G33Hs,0g, mp. 219-221°;V) ... 3520, 3410(sh.), 1740(sh.),
1717 em-1; 7: 8.82 (HO-§-CH3), 6.62 (AB quartet, -{-CH2OH).

By the action of Pb(CAc); in bensene, XVII produced a methylketone
(XIX), C32Hg05, mp. 158-160°; Vpay 1717 em~l (br.); 7: 7.90
(-COCH3). The methylketone exhibited unstable under acidic
condition* giving XX, C3H5005, mp. 185.5-187°, and the identity
of which with X was achieved by mixed mp. (183.5-185°), IR spectra

* Under a similar condition (stm.-xcon)é) as for the isomeri-
sation of XI to XII, the methylketone (XIX) yielded a considerable
amount of desacetyl derivative (XXII), whereas in boiling glacial
acetic acid containing small amount of Ac20, the isomeriszation
proceeded preferentially to XX.
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(CHC13), and TLC, thus confirming methyl iscleucotylate (V) is a
C-21 side chain isomer of methyl leucotylate (II).

With mild acid treatment (1% HC1-EtOH, 5 min.), II ylelded
methyl leucotylininate (XXIT), C3;H,g03, mp. 183°, (a), +58.2°;
Vmax 3400, 1710 cm~l, which on further acid treatment, was trans-
formed into IV and V by the ratio of 1 to 1. The evidence would
make it probable that XXII is an intermediate from II to IV and
V. Namely, at first, XXII was formed by dehydration of II, then
IV or V was formed either by further dehydration, double bond
migration, or hydration via a probable intermediate XXIII giving
a more stable isohopane skeleton. Such a hydration procedure
has never been found in the hopane derivatives, however, similar
pathway has been known in case of ring contraction of ring A of
the triterpenoids® ({a)—(¢)).

The isomerization mentioned here (2la-+21f side chain)
concerning hopane derivatives has now been extensively under

study in our laboratory.

* It was reported b{ Biellmann and Ouriasonll) that a sulfonate
(a, R=tosyl or mesyl) gave a mixture of (c¢), (d), and (e), on
treatment with CaCO3 in acetone via (b).

= — P P S

(a) (v) (c) (d) (e)



No.20 2235

1)

2)
3)

k)

5)

6)

7

8)

9)

10)
11)

REFPFERENCES
I.Yosioka, T.Nakanishi, E.Tsuda: Tetrahedron Letters, ;2@_9',
607.
N.A1linger, R.B.Hermann: J.Org.Chem., g_j__, 922(1960) .

D.H.R.Barton, G.A.Morrison: Fortschr.Chem.Org.Naturstoffe,
19, 179(1961).

D.H.R.Barton, P.de Mayo, J.C.Orr: J.Chem.Soc., izg, 2239.
Y.Tsuda, K.Isobe: reported at the Kinki district assembly of

Japanese Pharmaceutical Society held at Kobe, Nov. 20th, 1965.
(Abstract, pp. 28).

G.V.Baddeley, T.G.Halsall, E.R.H.Jones: J.Chem.Soc., ;26_1',
3891.

G.Berti, F.Bottari, A.Marsili, J.M.Lehn, P.Wits, G.Ourisson:
Tetrahedron Letters, 1963, 1283.

G.V.Baddeley, T.G.Halsall, E.R.H.Jones: J.Chem.Soc., l_gg,
1715.

I.Yosioka, T.Nakanishi: Chem.Pharm.Bull.(Tokyo), 11, 1468
(1963).

T.Norin, L.Westfelt: Acta Chem.Scand., .-l_—Z’ 1828(1963).
J.F.Biellmann, G.Ourisson: Bull.soc.chim.Fr., 1960, 1715;

1962, 330.




