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Stereostructure of Picrasin D and E, Simaroubolides of Picrasma quassioides

Although the chemical investigations of the bitter principles of the quassia tree, Picrasma
quassioides BENNETT (=P. ailanthoides Prancuon) (Simaroubaceae), were started as early as
the last century? but no further result has thereafter been reported, a number of bitter con-
stituents have successively been isolated from the wood of this tree for the last one year, 7.e.
nigakilactone A, B, C,2 E and F,® quassin,? and picrasin A,% B®» and C.9 In continuation
of our work, we have further isolated, along with nigakilactone B (III), two new bitters for
which the terms picrasin D and E are proposed. We have obtained by means of nuclear
magnetic resonance (NMR) technique sufficient evidence to propose formulae I and II for
picrasin D and E, respectively, which is described in this communication.

Picrasin D, mp 283.5—285°, has the molecular formula C,,H;iO4 (M* at m/e 390 in mass
spectrum (MS)). Of the six oxygen atoms, one is involved in an of-disubstituted, «,f-
unsaturatedcarbonyl in a six- or larger-membered ring (Amax 262 nm, vmx 1704, 1633 cm—1, &
5.16 ppm, [0]335 —1030), two in a d-lactone (¥ms 1720 cm™, 6 4.17 ppm), one in a methoxyl (&
3.45 ppm), and two in a methylene dioxy ring (6 5.05, 5.20 ppm (/=1 Hz)). Picrasin D also
containstwo secondary methyls (6 0.88, 0.99 ppm) and two tertiary methyls (0 1.15, 1.37 ppm)
other than the methoxyl. Further analysis of the NMR spectrum with the aid of double
resonance experiments has shown the presence of the following partial structures a and b.
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The partial structures thus deduced, together with the previously assigned oxygen func-
tions, have many common features with those of nigakilactone B (III). Furthermore,the NMR
parameters for certain hydrogens and optical rotatory dispersion (ORD) and circular dichroism
(CD) data of picrasin D agree with those of nigakilactone B (III). These observations have
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led to the conclusion that picrasin D has the structure I.

Picrasin E, mp 293—295°, has the composition Cy,Hy,O, (M* at m/e 406 in MS). The
functional groups are similar to those of picrasin D. Thus the presence of an «,-disubstituted,
a,f-unsaturated carbonyl in a six- or larger-membered ring (Ams 262 nm, vy 1700, 1637 cm—t,
6 5.18 ppm, [6]34 —1070), a d-lactone (vmax 1715 cm™, ¢ 4.74 ppm), a methoxyl (8 3.46 ppm),
a methylene dioxy ring, (6 5.11, 5.26 ppm (/=1 Hz)), two secondary methyls (§ 0.90, 1.26
ppm) and two tertiary methyls (6 1.81, 1.46 ppm) are indicated. Analysis of the NMR spec-
trum has demonstrated that picrasin E also possesses the same part structures (a and b).
Further, the chemical shifts and splitting patterns of certain NMR signals and ORD and CD
data of picrasin E are in good accord with those of picrasin D, indicating that picrasin E is
a derivative of picrasin D. ~

Picrasin E differs from picrasin D in having one extra tertiary hydroxyl (#m.. 3530 cm~,
no carbinyl proton signal), which can only be accommodated as at C-14. This assignment
was confirmed by the appearance of signals at § 2.91 and 3.22 ppm due to a >C-CH,—CO-
moiety, and by the downfield shift (—0.57 ppm) of the C-7 hydrogen signal in comparison
with that of picrasin D, the latter fact confirming also the f-orientation of the hydroxyl.”

Based on the above evidence, it is concluded that picrasin E is represented by formula IT.

From the biogenetic viewpoint, it is assumed that the C-12 methoxyl and the neighbor-
ing C-11 hydroxyl of nigakilactone B (III) are subjected to an oxidative cyclization to give
picrasin D (I) which on further hydroxylation furnishes picrasin E (II).

Acknowledgement Thanks are due to Research Laboratories, Takeda Chemical Industries, Ltd.,
for the NMR spectra, and to Research Laboratory, Yoshitomi Pharmaceutical Co., Ltd., for the mass spectra.

Phaymaceutical Institute, Hirosui Hikino
Tohoku University

, Tomiaisa OBTA
Aoba-yama, Sendai

TsuNEMATSU TAKEMOTO
Received October 17, 1970

7) W. Stocklin and T.A. Geisman, Tetrahedvon Letters, 1968, 6007.

hem. . Bull. :
[539 o 2%152;{2 Butt UDC 547.546.04 : 544,'81

A Tetracyclic Compound as a New Coloring Matter of the Reaction
of Acetone with 1,8 5-Trinitrobenzene

In a previous paper,V the mechanism of the color reaction of acetone with a large amount
of 1,3,5-trinitrobenzene (TNB) was discussed by isolating a Meisenheimer type compound?®
(I) and a bicyclic compound® (II) as the main coloring matters of the reaction.

In the course of study on the spectral behaviors of I and II, we found that their color
intensities much increased as twice when the aqueous solution of I or I was treated with excess
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