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A REVISED STRUCTURE

RaYMOND ZELNIK,* HUGo E. GorTLies® and Davip Lavig®
*Departivent of Organic Chemxistry, Instituto Butantan, Sko Paulo, Brasil. * Department of Organic Chemistry, The
Weirmann Institute of Scieoce, Rehovot, Israel

(Received in UK 16 May 1979)

Abstracs—The structure of the hydrogenation

product of barbatusin, a diterpencid from Colens barbatns Beotham

has beea revised on the basis of NMR and X-ray data. A geminal coupling of uvasssually high magnitude bas been

observed and amalysed.

In a previous publication’ on the diterpencid constituents
of Colens barbatus Beuntham (Labiatae) we reported on
thestmcumofbuhmmnumdonlhehydmm
of its acetate 1b yielding two products: the first (com-
pmmdz)(hmthcmﬂpubham‘)mhemunda
1,2-addition of H; to the C(11) CO. The second, a strong-
ly yellow product coetaining 2 quinone system, was
pvcnattheﬁmcm.!ﬁmlheormmlpub—
Iication') primarily on the basis of NMR data.

Prof. C. H. Eugster and Dr. P. ROedi from the Uni-
versity of Zurich called our attention to the fact that they
believed that the acetoxy group left in ring B should
preferably be located at C(6). On the basis of this remark
we reinvestigated the structure of this

An NMR spectrum carried out at 270 MHz (Titﬁe n
including selective decoupling of each proton signal in
turn, indicated that the Sa-H is adjacent to the proton
geminal to the acetoxy group, which should be located
therefore at C(6). Indeed when the 6a-H signal at § 5.53,
a double triplet, was irradiated, the Sa-H signal (5 2.60
doublet) collapsed to a singiet. Irradiation on the latter
signal produced a considerable narrowing of the dt at §
5.53. Furtbermore, the splitting of the H-12 signal, J =
1 Hz, was shown to be an allylic coupling to H-15. The
structure of the yellow compound is therefore 4.

In order to confirm unequivocally the structure of this
product (4), an X-ray analysis was carried outt and the
result is shown in Fig. 1. It can be seen that indeed the
remaining acetoxy group of ring B is located at C(6) and
nB-onented Purthermore it is interesting to note that
the three rings of this molecule assume a screw-like
structure whereby ring C is almost perpendicular
towards ring A.

The formation of this product can be accounted for by
s mechanism unvtn\nnc s L4-addition of hydrogen to
intermediate a which is ideally suited for the S-elimina-
tion of the 12-OAc group leading to product b. The final
step would be the hydrogenolysis of the allylic 7a-OAc
group, producing the yellow compound 4, see Scheme 1.

An interesting feature of the NMR spectrum of 4 is the
geminal coupling betweea the two C(7) hydrogens, the

The X-ray analysis was kindly performed by Dr. D. Rabimo-
vich and F. Frolow of the Structural Chemistry Departmeat, The
Welzmann Inatitste of Sciemce. Pull details will be submitted for
poblication scparstoly.

Table 1. 'H NMR data of ¢

8 Multinlicity 3 (Hr)
1.78 ddd 12.5;9;8
H-1 {
1.5%
2 ddd 13.5;8;5.8
-2 .
2.6
b
H-So 2.60 d 1.5
W-6a 5.53 dt as;t.sh
n-7a 2.57 ad 20.5;4.5°
H-78 2.89 dd 20.5;1.5°
H-12 6.43 4 1
H-1S .02 septet d 71
~Re 1.20 s
c{y)
NMe 1,18 s
Mo 1.4 d )
casy,
Mo 1.12 d 7

%5igns) partially obscured.

Srhe velues of the vicinal coupling constants
together with the dihedral sngles obtained fros
the X-ray diffraction data sre in genersl sgreement
with the Xarplus cquticnz. The angles are as
follows: H(6)-C(6)-C(7)-H($): -89°; H(6)-C(6)-C(?)-
H{7)a: 43° snd H(6)-C(6)-H(7)8: -75°.
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Fig. 1. &aewoﬁcmaawmautuubahmhwﬂmm&emmdh
text).

an adjacent carbon such as the 6-0OAc in our case. Such
an influence is known’ to be dependent on the angle
formed between the C-heteroatom bond and the piane P
that bisects the Ha-C-HpB group. When this angle is 0" or
180° (the substituent is in the plane), the contribution is
minimal, and when it is 90° (perpendicular to the plane),
the effect is maximal (ca. —3 Hz). In compound 4 the
6-OAc forms a 104.5° angle with plane P, see Fig. 2, and
therefore its influence should be high.

The third influence on the magnitude of i is &
hyperconjugative interaction with an adjacent » system.?
Again there is a strong angular dependence to this effect.
When the angie between the p-orbitals of the adjacent
carbon and plane P (as defined above) is 07, the effect is
minimal and when 90°, maximal. In compound 4 the
second adjacent carbon C(8) is part of a quinone system.
The angie formed between the p-orbitals of C(8)
(sssumed to be perpendicular to the CE-C(9)»-C(14)
phne)andphne?islﬁﬂ‘(see&:!),doutoaw
oricatation, and therefore an almost maximal contribu-
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is surely a stronger clectron withdrawing moiety than a
simple double boad, and therefore a value in the — 5 to
—6Hz range, as cakulated in the present case, is
reasonable. All these influences put together help to
explain the geminal coupling constant of —20.5 Hz for
the C(7) methylene.

KXPFERIMENT AL
'H NMR was recorded in CDCly solutioa on s Bruker WH-270
instrument. X-ray single crystal analysis was made using three-

2695

dimensiona! intensity data (two quadrants) collected at room
temp. on an Enraf-Nomius CAD4 diffractometer with graphite
mooochromatised MoKa radiation. A set of 1769 independent
reflexions were used for structure analysis. Structure was solved
by MULTAN, and refined by least squares to the discrepancy
factor R = 0.056.
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