Tetrahedron Letters No., 10, pp 941 - 944, 1972, Pergamon Press. Printed in Great Britain,

THE STRUCTURE OF EVOZINE, AN ALKALOID ISOLATED FROM EVONRYMUS EUROPAEA L,

A. Kl4sex®, 7. Samek® and P. Santavy®

8 Chemical Institute, Medical Faculty, Palacky University, Olomouc, Czecho~-
slovakia, and b Institute of Organic Chemistry and Biochemistry, Czechoslovak
Academy of Sciences, Prague, Czechoslovakia

(Received in UK 21 January 1972; accepted for publication 2 February 1972)

The first published account on the isolation of alkaloids from E. europaea
L. was by Doebel and Reichstein (1). The three alkaloids obtained by them were
referred to as A, B, and C. We have reported (2) the isolation of the same
alkaloids and their empirical formulae., We called the alkaloid A (034H41N016)
evorine, the alkaloid B (032H39N015) evozine, and the alkaloid C (036H43N017)
was found to be identical with evonine which was isolated from E. europaea L.
by Pailer and Libiseller (3).

Recently, Japanese authors (4,5) have reported the isolation of the alka-
loid evonine from E. Sieboldiana Blume, Its PMR spectrum is identical with
that of our evonine., They assigned to 1t structure 1 on the basis of PMR spec-
troscopy, some chemical reactions and of the biogenetic relationship with the
sesquiterpenoid alkaloids maytine and maytoline. The structures of the latter
two alkaloids were elucidated by Kupchan and co-workers (6). The same mole-—
cular structure of the sesquiterpenoid nucleus of evonine as that found by the
Japanese authors was achieved by us independently on the basis of our PMR
spectra and the mentioned biogenetic premises. Therefore, we accept the struc-
ture 1 as the most probable structure of evonine.

A comparison of the PMR data and the physilcal constgnta revealed the iden-
tity of our evorine with neo-evonine which was also isolated from E. Siebol-
diéna Blume. It was assigned (7) the structure 2. The position of the free
secondary hydroxyl of evorine at C-5 was evident from the upfield shift of the
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signel H-5 from 6.76 ppm in evonine to 5.36 ppm in evorine and from the si-
multaneous downfield shift of the signal H-12 from 1.60 ppm in evonine to
1.89 ppm in evorine. An unequivocal assignment of CH3-¢-0H and —éH—OH was
made on the basis of the nongzero interactions 4J (CHB-OH) and 3J (CH—OH), and
confirmed by decoupling and exchange experiments.

The PMR spectrum of evozine (032H39N015) exhibited signals of the protons
H=5 at 5.20 ppm (Js,e = 1.2 Hzy J5 oy # 0), H=8 at 4.49 ppm (JB,OH # 0), and
H=-12 at 1l.84 ppm (J12,OH # 0). The other aspects of the PMR spectrum were
similar to those of evonine (1) and evorine (2) (Table 1). Consequently, the
structure 3 is attributable to the alkaloid evozine.
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More recently, the relative stereostructure 4 of evonine was inferred (s)
from considerations of vicinal couplings and NOE observations. The stereo-
structure of the sesquiterpenoid nucleus differs from that of maytoline (6)
only in the configuration of the center at C=8. In principal, the proposed
stereostructure 4 is acceptable. The different sterical relationship of H-8
and H~6 in evonine is supported by the absence of the significant "trough
carbonyl® long-range coupling 4J6,8 found by us in the PMR spectra of 1 - 3.
However, the PMR arguments (8) for the structure 4 are still ambiguous.
Questionable is the relative configuration of the centers C-=4 and C=5. The
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H=1
H=2
H=3
He5
H=-6
H-8
H-1ll
H=12
H=14
H-15

Acetyls

Table 1.

Evonine (1)

5.69 (d~3.5)

5.28 (ty ZJ~6.5)

4.77 (@~3.0)

6.76 (2 1.0)

3.02 (4 1.0)

5.56 (8)

4,55, 4.81 (4B q 13.0)
1.60 (85 J12,0H #0)
1.60 (s)

3,71 (4 11.5)
6.03 (4 11.5)

8.07 (dd 8.0, 2.0)

7.25 (34 8.0, 4.5)

8.69 (dd 4.5, 2.0)

”94-69 (J7’,8’ f 0)
2.58 (q 7.0)

1.22 (d 7.0)

1.41 (d 7.0)

’V4063 (J12,0H f 0)
Acetyl

Acetyl

1.88, 2004, 2.09,
2,14, 2,22

NMR Spectral Data (9)

Evorine (2)

5.69 (d~3.5)

5.31 (t,¥ J~6.5)

4,77 (8~3.0)

5036 (dd 1.0, 3.5)
3.16 (4 1.0)

5.56 (8)

4o42, 4,89 (4B q 13.0)
1.89 (4, Jy5 o = 1.5)
1.60 (8)

3.73 (4 11.5)
6.07 (a4 11.5)

8.14 (dd 8.0, 2.0)
7.27 (dd 8.0, 4.5)
8.69 (4@ 4.5, 2.0)
~4e85 (Tgy gs ¥ 0)
2.54 (q 7.0)
1.17 (4 7.0)
1.40 (4 7.0)
5.87 (q 1.5)

OH, 6.17

(d’ JS,OH = 3-5)
Acetyl

1-88, 1096’ 2006’ 2'15
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Evozine (3)

5.87 (4 3.4)

5.22 (dd 3.4, 3.0)
4.80 (@ 3.0)

5420

3.22 (d 1.2)

449 (s, Ig,0n * 0)
4,62 (8)

1.84 (8) Iy, o # 0)
1.51 (s, Jla’ls ¥ 0)

3.74 (4 11.5)
6.09 (4 11.5)

8.12 (44 8.0, 2.0)
7.27 (3@ 8.0, 4.5)
8.70 (4@ 4.5, 2.0)
~4e75 (J7,’8, £ 0)
2.54 (q 7.0)
1.17 (4 7.0)
1.40 (4 7.0)
5.71 (g 1.5)

OH
5.62, 6415

OH
1.94, 1.99, 2.17
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reported NOE 15% between H-3 and H~12 (8) does not make a differentiation
between the axial and the equatorial position of the methyl at C~4 possible
because both poslitions are synclinal with the C-H bond at C=3 in chair form

of the ring A. The NOE 8% between H-5 and H~12 (8) fails to indicate unequi~
vocally the 1,3-=diaxial position of H=5 and of the methyl at C=4. Our inter-
pretation of the chemical shifts of the methyl protons H=12 of evonine (;)

and evorine (2) (Table 1) on the basis of the Van der Waals effect might indi-
cate a 1,3~-dlaxial position of the methyl at C—4 and RO- at C=5 in the

structure 4.
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