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Several alkaloids were first isolated in 1964 from Spirmea japonice L.fil

by Molodozhnikov et al (1). We have examined alkaloidal components of the same
plant (Japanese name "Shimotsuké’) and could isolate ten new alkaloids.

In the present communication, we wish to report the structures of three
new alkaloids: spiradine A (m.p. 281-285 ), B (m.p. 259-260°) and C (m.p.
248-249 ).

Spiradine A (C,H,c0,N): m/e 311 (M+); pka’ 8.35 (in 50% MeOH); JJXET 3100
(OH), 1710 (C=0) and 1655 cm™* (double bond).

Spiradine B (CpoH,70,N): m/e 313 (M*); pKa’ 9.54 (in 66% MeOH); JJ KBT 3250
br (OH) and 1655 cm™T (double bond).

Spiradine C (C,,H,g04N): m/e 355 (M+); pKa’ 9.02 (in 66% MeOH); J XPT 3200
(OH), 1730, 1240 (OAc) and 1655 em™ * (double bond).

The relationship asmong these alkalolds was established by the following
chemical reactions, as shown in Fig. 1.

Fig. 1
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The NMR spectrum of spiradine A shows the presence of a tertiary methyl
group (3H, singlet at 1.33 ppm) and an endo-methylene group (2H, near singlet
at 4.73 and 4.87 ppm). The presence of the latter was also supported by the
catalytic hydrogenation of spiradine A in ethanol, which afforded a dihydro-
spiradine A, m.p. 291—292'(020H2702N). In its NMR spectrum, dihydro deriva-
tive has a secondary methyl signal at 0.93 ppm (3H, J=5 cps) instead of two
gignals at 4.73 and 4.37 ppm in spiradine A.

When treated with acetic anhydride in pyridine, spiradine A afforded two
mono-acetate, N-acetate (m.p. l73—l75°; 022H2703N; ljggi 1710 (C=0), 1690
(C=0) and 1630 cm'l (N-Ac and double bond); no hydroxyl band; NMR spectrum:
1.16 (3H, s), 2.07 (3H, s), 4.70 (1H, s) and 4.39 ppm (1H, 8)) and O-acetate
n; JEBT 1735 (0ae), 1705 (C=0), 1635 (double bond)

(m.p. 215-216"; C_,H

22M2793
and 1250 cm"l; no hydroxyl band; NMR spectrum: 1.04 (3H, s), 2.00 (3H, sg),
4,68 (1H, s) and 4.84 ppm (1H, s); no proton attached to the carbon atom
bearing acetoxyl group). The IR spectrum of the former indicates the formation
of another new carbonyl group in addition to N-acetyl group. The above result

indicates the presence of an alcamine group (I), as shown in Fig. 2. (2).

Fig. 2
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When treated with methyl iodide in methanol, spiradine A afforded a methio-

dide (Dec.>330 ; CpoH,s0,N:CH,I; l’ﬁﬁi 3190, 1710 and 1640 cm™ '), which was

shaked with silver oxide in 50% aqueous methanol to give a N-methyl diketone

(IT) (m.p. 167 ; CpyH,10,N; }/iﬁi 2800, 1710, 1690 and 1650 cm™1). The N-methyl

diketone was heated with methyl iodide at 100° (in a sealed tube) followed by
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Hofmann degradation to give a degradation product (III) (m.p. 130—132°;

~ /
/,G::C\QMe and endo-methy-

lene group); NMR spectrum: 0.93 (3H, s), 2.22 (3H, s), 3.39 (3H, s), 4.44

CpoH,g0,N; Lligi 1700, 1655 em * {strong band;

(1H, 8), 4.65 (1H, s) and 4.33 ppm (1H, 8)) in 53% yield. The new NMR signal
at 4.44 ppm (1H, s) is due to a proton attached to the new double bond.
(See Fig. 3)

Fig. 3
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Spiradine A methiodide (orthorhombic¢) crystallises in space grou, 3212121

with a=14.04 A, b=15.33 A, ¢=3.55 A; V=1906 23;—~Dm=1.5'i9 geen™3; b=
1.530 g-cm-3 anl Z2=1¢,.

Using multiple film technique and a staniard scale, relative intensities
were estimated or the enui-incliration Weissenverg photographs taken with
Ni-filtered Cu-Kq radiation ara rotated avout b and ¢ axes. From these inten-
gities 1768 independent structure factors ir the avsolute scale were derived
by Wilson’s method. The position of the iodine atom was determined from the

sharppened Patterson function and those of other atoms were found through the

three-dimensional minimum function as well as neavy atom methods. These atomic
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coordinates were then refined by the successive applications of the three-
dimensional Fourier synthesis and the least squares method. The R factor
thus obtained is 16.26% without non-observed data. Purthermore, the absolute
configuration of spiradine A was also determined by the anomalous dispersion
of jodine atom (Cu-Ky radiation, A=1.5413 L). The molecular shape viewed
along the ¢ axis is shown in Fig. 4. The spectral and chemical data are in
agreement with the present result of X-ray analysis of spiradine A (V).

Accordingly, VI and VII should be given to spiradines B and C, respectively.

Fig. 4
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(v) (VI) R=OCH

(VII) R=0Ac

Studies are now in progress to transform spiradine A into the other minor

alkaloids.

All m.ps are uncorrected. Satisfactory analyses were obtained for all new
compounds described herein. Chemical shifts of all NMR sgectra are given in
pprn from an internal TMS standard using CDGl3 as a solvent. The calculations
were performed on the NIAC-2206 electronic computer using our own programs.
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