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Abstract - Erythrinan- and homoerythrinan-3-ones behave differently to-
ward hydride reductions suggesting their conformational difference: for

example, ot

-erythrinan-3-one gives 3u=-alcchcel and Al-homoerythrinan-
3-one gives 3B8-alcohol stereoselectively on reduction with WNaBH,-
CeCl, in methanol. Based on these observations, total syntheses of

homaerythrinan alkaloids, schelhammeridine and 3=epischelhammeridine,

and an erythrinan alkaloid, B-oxoerysotrine, were accomplished.

Most erythrinan alkaloids have an oxygenated function of 3 aconfiguration (e.g,.
erysotrine la and erythramine 2a), while many homoerythrinan alkaleoids have that of
3 8 confiquration (e.g. schelhammeridine 3b and schelhammericine 4b).2
Stereocontrolled synthesis of these alkaloids therefore requires, in many cases,
stereoselective reduction of the 3-ketones, which was now found to proceed dif-
ferently in erythrinan and homoerythrinan series. This suggests that the 3-ketcnes

in erythrinan and homoerythrinan series exist in different conformations.

Table I shows the results of hydride reduction of various erythrinan- and homo-
erythrinan-3- ones with two reagents, NaBH4-CeCl3 (methed A} andg BuyNBH, (method B):
the former reagent is known to produce egquatorial alcohol preferentially3 and the

latter reagent attacks the ketone from the less hindered face of the molecule.
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The Al(a)—B—ones, 54 and 65, gave  stereoselectively 3a-alcohols, 1lla and 12a, by
method A, and 33=- alcohols, 11b and 12b, by method B, respectively, suggesting that
they have the same conformation in erythrinan and homeoerythrinan series. 1In fact,
the molecular model shows that only one conformation (354) is possible for the

A

(6} 3-cnes, axial attack of the hydride producing the equatorial 3n=-alcohols by
KaBH 4~ CeCl3 and attack of the hydride from the less hindered face (i.e. opposite
side of the aromatic group) by the bulky BuyNBH, leading to the axial 3g-alcohals are
thus well explained.

However, reductions of A1—3—ones gave reversed results in erythrinan and
homoerythrinan series. The major products by method A were the 3a-alcohol 13a in
erythrinan (T)4 and 3p-alcohol 14b in homoerythrinan series (8)6, and those by method
B were the 38-alcohol 13b in erythrinan and the 3g-alcohol 14a in homoerythrinan
series with regard to the 1,2-reduction products, though appreciable amounts of 1,4-
reduction products were produced by method B. These results can only be explained by
considering that the reductions took place through the different conformations in
erythrinan and homcerythrinan series: a 5ﬂ4 conformation for Al—erythrinan-a-ones7
and a {ES conformation for Al-homoerythrinan-3—ones.

Reductions of saturated ketcones, 9 and 10, with method A gave preferentially the -
alcohol 15a and the 3pg-alcchol 16b, respectively, again suggesting conformational
difference between erythrinan- and homoerythrinan-3-ones. Reduction of 10 by method
B gave the 3a=-alcohel 16a with the selectivity of 3/1. However, similar reduction of
9 unexpectedly gave the 3a-alcohol 15a with the selectivity of 2.5/1.

An X-ray analysis of 8-oxohomoerythrinan=-3-one 10 revealed that ring A of this
compound is of a twist (Iy) conformation., We therefore conclude that homoerythrinan-
3-ones are reduced mainly through T, {or 494) conformation, while erythrinan-3-ones
are reduced through a conformation 1g4 by method A and they are reduced probably
through I, conformation when the bulky reducing agent was used, though the reason of
this excepticnal result is not clear at present.

As suggested from the low selectivities of the hydride reductions, the differences of
conformational energies between 554 and 4§5 or 4Q1 and T3 are so small that they are
able to interconvert depending on the configuration of a substituent at ring A,

Table IT shows ring A conformations of 3=QR derivatives of Al-erythrinan and homo-
erythrinan, 1In 8—oxo-A1-erythrinans either 3% or 38 hydroxyl group adopts gquasi-
equatorial orientation. On the other hand, in B—oxo-Al-homoerythrinans 17, the 3a

and 3p methoxyl groups are quasi-axial and quasi-equatorial, respectively, indicating
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Table I Hydride Reduction of Erythrinan and Homoerythrinan (in methanol at 0 °C }12
NaBH4»CeClS( 1:2) n—Bu‘;NB}{4
3-ones 1,2-reduction 1,2-reduction 1, 4-reduction

o B8 o H B " : el

5 n=2Z 4.5 1 1 : >10
(1la) {11b} {11a) (11b)

6 n=3 5 I s e
(12a) (12h) (12a) {12b)

ki n=2 2.1 1 1 . 2.1 : 5.3 : 2.1
(13a) {13b) {13a) (13b)} {15a) { 15b})

8 n=3 i P4 b) 1 : — H z : 1
{14a} {14b) {14a) {(16a} { 16b)

9 n=2 3 1 2.5 H 1
{15a} {15h) {15a) (15b)

10 n=3 1 1.5 3 : 1
{16a) {16b) {1Ba) (16b)

R=0Me for n=2 , R-R= -CH;- for n=3

a) ref.5 b) ref.6 The ratio was determined by hplc on TSK-Gel Si60 (CHCIS‘.MeOHle:l)
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Monoclinic, a=10.863(4), b=z12.664(5),
©=10.747(6)A, £ =90.05{4), U=1478{1)f\3
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that both the 17a and 17b are in the conformer 4ﬂ5. However, the corresponding

amines 18 take 554 for 3a-0OMe (comos.ine)8 and 4ﬂ5 for 3R-OMe (alkaloid A).g

Table TI 1H-Nmr{400M Hz) of Erythrinan and Homoerythrinan Derivatives

H
(HRo I m (Hro \

c1s Lrans s N
(ROJH C
Y ~——— ROHH
A [}
H 5
. H
L2 g 5 cis
Ja -OR Assighed 38 -OR Assigned
Compd J trans J cis  confocrmation J trans J ecis  conformation
8Om0 > 13a 10 5 SHq 13b 9.5 5 1Hs
8-Oxohomo — 17a 3 5.8 1H 176 16.5 5 g
b
Homo 18a 11.5 5 5H 4 186 9.8 5.4 1H 5

Solvent: a) CDC]B' b) CSDE' J's are given in Hz,

Stereochemical assignments of the above reduction products are done by correlations
of each other by hydrogenations and finally by leading them to the natural alkaloids,
whose structures have been determined already.

Schelhammeridine 3b and 3-epischelhammeridine 3a were synthesized as follows. The

21a 22a

Syntheses of Schelhammeridine, 3-Epischelhammeridine, and B~0Oxoerysotrine
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3g-alcohol 1l4b was methylated by MeI/NaH in the presence of a phase transfer catalyst
to the O-methyl derivative 17b.% Generation of an anion by action of n-BulLi on 17b
followed by phenylselenenylation with (PhSe]2 gave the 7pg=-phenylselenenyl derivative
19b. syn-Elimination of the phenylselenenyl group from 19b through oxidation with
Nz2IO, gave the diencid lactam 20b, whose lh-nme spectrum was superimposable on that
of alkaloid K (8-oxoschelhammeridine) reported by Johns et al.'® LialH,-alcly (1:1)

reductionll

of 20b furnished the amine 3b, whose 1H-nmr: spectrum was identical with
that reported for schelhammeridine.l?

S8imilarly, the 3a—alcohol 1l4a was methylated and converted to the dienoid lactam 20a,
then te the amine 3a, whose lg-nmr spectrum was identical with that reported for 3-
epischelhammeridine.lo

In a similar manner, the 3g—alcohol 13a was methylated and converted to the dienoid
lactam 22a through phenylselenenylation, The product was identical with (4)-

erysotramidine (B-oxoerysotrine) reported previously.ll
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