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Chemical Correlation of Rosein 111 (1 1 P-Hydroxyrosenonolacfone) and 
Ro senonolactone 

By N. KIRIYAMA and Y. YAMAMOTO* 
(Faculty of Pharmaceutical Sciences, Kanazawa University, Takaramachi, Kanazawa-shi, J a p m )  

and Y .  TSUDA 
(Showa College of Pharmaceutical Sciences, Setagaya-kw, Tokyo, Japan) 

Szlmmary The structure and absolute configuration of 
rosein I11 (1 lfbhydroxyrosenonolactone) have been 
proved by chemically correlating it to rosenonolactone 
via the novel intermediate (15); the structure and con- 
formation of isorosein I11 have also been determined 
as (9b). 

THE structure of rosein I11 was established recently,l 
mainly by an X-ray analysis with additional chemical 
evidence. This prompts us to present independent evidence 

which leads to the same conclusion by chemically correlat- 
ing rosein I11 (1) with rosenonolactone (7). 

The diketone (4), m.p. 214O, prepared by Jones, oxidation 
of rosein 111, formed, by the action of ethanedithiol and 
BF,-Et20, a dithioacetal(5), m.p. 225-226", which by de- 
sulphurization with Raney nickel gave a dihydro-ketone (6), 
m.p. 127-12S0, which is different from either dihydrorose- 
nonolactone2 (8) and dihydroisorosenonolactone* (12). 
Further thioacetalization of (6) was accompanied by 
opening of the lactone to yield an acid (13), m.p. 22S0, 
(methyl ester, m.p. 153O). Desulphurization of (13) afforded 
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an acid, identical with ros-5(10)-en-16-oic acid (14)s [for- 
merly described as iso( ?)rosenoic acid].4 The identity of the 

quartet (J  10 and 8Hz) at 8 4.13p.p.m. Dihydrorosein 
I11 acetate (3) showed a much clearer pattern, 8 5.16 p.p.m. 
q, J 12 and 6 Hz) . 

The hydroxy-group in isorosein I11 (9) is also equatorial, 
8 4.15p.p.m. q, J 16 and 6 Hz. Acetylation of this gave 
a mixture of a normal acetate (lo), m.p. 144O, 8 5.53 p.p.m. 
( SH-OAc, J 10 and 6 Hz), and an enol-acetate (17), m.p. 
154-155", (no vinyl H except -CH=CH, in the n.m.r. 
spectrum). 

R1 RS R3 
(1) a-H, p-OH 0 CH=CH2 
(2) a-H, P-OMS 0 CH = CH2 
(3) a-H, P-OAC 0 Et 
(4) 0 

€39 Et 
(5)  0 
(61 0 

0 CH=CH, 
-SCH,CH,S- CH = CH2 

0-  
0 

CH = CH2 
Et 

two compoundsiwas confirmed by their i.r. spectra and also 
those of their methyl esters. 

Rl R2 
(9) a-H, P-OH CH=CH2 

(10) a-H, P-OAc CH=CH2 
CH = CH2 
Et 

(11) H, 
(12) H, 

A more elegant correlation was made as follows. Rosein 
I11 formed methanesulphonate (2), m.p. 145'. On 
treatment with 0.1 yo methanolic sodium hydroxide, (2)  
easily lost niethanesulphonic acid to give quantitatively, 
in contrast to POCl,-C,H,N dehydration of rosein 111: 
a cyclopropane derivative (15), m.p. 175". Methanesul- 
phonation of isorosein I11 (9),, m.p. 166", gave the same 
compound directly. The compound (15) has no double 
bond other than the vinyl group which was already present. 
Other spectroscopic evidence, i.r. (CCl,), 1687 cm-I; U.V. 
A,,, (EtOH) ca. 210nm, log E 3.60, indicates that the 
cyclopropyl group is conjugated to the ketonic function. 
The strong negative Cotton effect (a = - 62) of thiscom- 
pound showed that the cyclopropyl group has the stereo- 
chemistry6 illustrated. Hydrogenation of (15) gave a 
dihydro-derivative (16), m.p. 148-150O. Further hydro- 
genation under forcing conditions, (60°, 12 h with a large 
excess of palladium-charcoal) , opened the cyclopropane 
ring to give a 1 : 1 mixture of dihydrorosenonolactone (8),2 
m.p. 188O, and dihydroisorosenonolactone (12),2 n1.p. 142". 
The identities of these compounds were confirmed by 
direct comparison with the authentic samples. 

The hydroxy-group in rosein I11 is equatorial since the 
geminal proton to the hydroxy-group appeared as a 

113) R = -SCH2CH2S- 
(14)R = H2 (16)R = E t  

( 1 5 ) R  = CHZCH2 

I OH 

0 ct I@ 

Isorosein I11 and isorosenonolactone differ in their 
stability. The equilibration of rosein I11 and isorosein 
I11 by 0.1% MeOH-NaOH, where the y-lactone remained 
unaffected, favoured the formation of rosein I11 showing 
that the iso-compound is less stable, while rosenono- and 
isorosenono-lactone appeared to have approximately equal 
stability.3 On the contrary, both rosein I11 and rosenono- 
lactone were irreversibly converted into iso-series by the 
strong alkaline conditions in which the y-lactone is 
opened.3-, The destabilization of isorosein I11 is probably 
due to the non-bonded interaction between the la-H and 
the 1 lP-OH, which would cause some conformational 
changes in ring B compared to isorosenonolactone for which 
the chair form (9a; H instead of OH) has been suggested3-' 
In fact, the 0.r.d. curve of isorosein I11 (a =+ 73) was 
profoundly different from that of isorosenonolactone 
(a =- 29),' whilst the similar curves of rosein I11 and 
rosenonolactone imply the same conformation of the two 
original compounds. Therefore the (half) boat conforma- 
tion (9b), which should give a strong positive Cotton effect 
in the octant projection, is suggested for isorosein 111, 
giving some relief of the interaction between la-H and 
1 1P-OH. The increased interaction between 6a-H and 
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13-Me0 will be compensated by decrease of the interaction 
between the 7-oxo-group and 13-Me The alternative was shown to  be equatorial (see above) 

conformation (9e)t is unfikely, since the hydroxy-group 

(Recezved, October 19th, 1970, Corn 1786 ) 

t Stabilization due to OH to n (of the vinyl group) bonding in conformation (9c) was suggested by a referee, but we have found that 
acetylisorosein I11 had the same positive o r d (a  = + 65) where OH to n bonding is absent 
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