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Abgtract ——— The configuration of the Cs—substituents of
8-deoxyserratinidine, epidihydrofawcettidine, serratinidine,

and dihydrofawcettidine was determined as formulas 2, 3, 4,
and 5, respectively, by lH—NMR, Brewster’s benzoate rule, and

an X-ray analysis of 8-deoxyserratinidine.

In previous papers, we reported the configurational establishment of the C3-C4

bond of fawcettidine (l)1 and the structure elucidation of 8-deoxyserratinidine
(2)2, epidihydrofawcettidine (3)2. and serratinidine (4)3. However, the

configuration of the C_-substituents of the latter three alkaloids had been left

5
to be determined. In this communication, we describe the configurational

establishment of the Cs-substituents of these alkaloids and dihydrofawcettidine

(5)3, which is a reduction product of 1 with NaBH, and is an epimer of 3 with

regspect to the C.~hydroxy group.

5

In the lH-NMR (60 MHz) spectrum in CDC13—D20, the signals due tc a proton geminal

to a Cs—substltuent were observed at & 4.07 (Wl/2=22 Hz) in 2, at & 3.98 (Wl/2=

10 Hz) in 3, at § 4,33 (W =24 Hz) in 34, and at § 4.17 (W =20 Hz) in 5,

1/2 1/2
respectively. The half-band width suggests that the Cs—substituents of 2, 4,

and 5 have the same relative configuration. Since 3 and 5 possess the same

2,3

absolute configuration and have an epimeric relationship with respect to the

Csahydroxy group as mentioned above, the Brewster’s benzoate rule5 was applied
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(1) r'=r%-0, R3=m
(2) rl=r3=m, r%=NHAC

(3) rY=om, R%=Rr=H

g3 (4) R1=H, R2=NHAC, R3=oH

3

(5) r'=r3=H, ®r%=0H

(6) R1=OCOC6H5, R2=R3=H
(7) R1=R3=H, R2=OCOC6H5

_-CH \ Cg CH, COC4Hg
C

Jo | 5 ) ®

CH CH
COCgHg \ ’ 2

H
(6) (7)
Chart 1

1. Molecular Structure of

g8-Deoxyserratinidine {2}
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in order to assume the configuration of the C_-substituents of both compounds.

5
Then, 3 and 5 were benzoylated to give benzoylepidihydrofawcettidine (6)6 and

benzoyldihydrofawcettidine (7)6, respectively. The Brewster’s benzoate rule was
applied to 3 and 6 [8(m12%-32.3° = (M12%+333.5° (benzoate) - M12%+365.8° (0m)1,
and to 5 and 7 [a0M12%+176.2° = (M120+496.3° (benzoate) - (M12%=320.1° (om 1.

As can be seen from the Newman'’s projections of the surroundings of the bond
between O and C5 of € and 7 in chart 1, benzoylepidihydrofawcettidine, which
shows a negative A[M]D, can be represented by formula 6, and benzoyldihydro-

fawcettidine, which shows a positive A[M] can be represented by formula 7.

Dl
These assumptions were alsc supported by the results derived from the benzoate

sector rule7 applied to 6 and 1.8

Therefore, the stereostructures of 8-deoxy-
serratinidine, serratinidine, and dihydrofawcettidine can be represented by
formulas 2, 4, and 5, respectively, since these three bases possess the same
configuration with respect to the Cs—substituent.

Next, in order to confirm these assumptions, B-deoxyserratinidine (2) was sub-
jected to an X-ray analysis. Compound (2) crystallized from ether in the mono-
clinic, space group PZl, with two molecules per unit cell of dimensions
a=12.783(3), b=9.364(2), c=7.326{2) A, B=104.96(2)°, Z=2, and Dx=1.131 g/cm>.

A total of 1017 unigue reflections having Fo)3c(Fo) were measured on a Rigaku
AFC-5 diffractometer using CuKe radiation. The structure was solved by the
direct method using the program MULTAN--?Sg and refined by the full-matrix least-
squares method to R=0.066. The molecular structure of 2 so derived is depicted
in Fig. 1, proving the above-mentioned assumptions. Consequently, the stereo-
structures of B-deoxyserratinidine, epidihydrofawcettidine, serratinidine,

dihydrofawcettidine can be definitely represented by formulas 2, 3, 4, and 5,

respectively.
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In our previous paper3, the relative configurational establishment of the
C3—-C4 bond and the C5-NHAc group of serratinidine (4) had been left behind.

However, it seems reasonable to assume that the C -C4 bond of 4 possesses the

3
same configuration as that of 1, since fawcettidine (1}, the stereostructure
of which has been recently determinedl, and ¢ were derived from serratinine
via the reductive product of the same type of enolate3(a reductive fission

of the C,-N bond of serratinine).

a) J. H. Brewster, Tetrahedron, 1961, Lg, 106. b) J. H. Brewster, J. Amer.
Chem. soc., 1959, 81, 5475, 5483, 5493.

Benzoylepidihydrofawcettidine (6) : m/e 351 (M+). IR (CHC13), v 1710, 1660,
1602, 1586. Tn_yMr (60 MHz in CDCl3), § 1.01 (3H, 4, J=7 Hz, LCH-CH,), 5.08
{14, m, W1/2=9 Hz, -CH~0C0), 5.53 {1H, d, J=3 Hz, olefinic proton}, 7.33-

20
D

8.20 (5H, m, aromatic protons). [a]_ =+95.0° {c=1.0} in EtOH.

Benzoyldihydrofawcettidine (7) : m/e 351 (M+). IR (CHCl3), v 1705, 1658, 1600,

1

1581. "H-NMR (60 MHz in coclB}, § 1.00 (31, 4, J=7 Hz, ;CH-CH3), 5.33 (1H,

m, Wl/2=20 Hz, -CH-0CO), 5.55 {(1H, 4, J=2 Hz, olefinic proton), 7.34-8.20 (

2

5H, m, aromatic protons). [a]DO=+l4l.4° {c=0.99) in EtOH.
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The CD data [8]{nm} in MeOH. 3 : +43800 {(231) (c=l.74x10-3M), 5 : +56900 (233)
(c=l.86x10_3M), 6 : +47900 (230) (c=0.99x10-3M), 7 : +56400 (235) (c=0.99x
10-3M). Details will be discussed in a full papex.
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