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Summary

Both Scopolia japonica MAXIM. native of Japan and Scopolia parviflora NAKAI native of Korea produce
tropane alkaloids and their rhizomes are important crude drugs in respective countries. They resemble
morphologically each other, except for a few differences such as in corolla length and leaf shape. To
knowv more about the relationship between these species, comparative studies were made on their chromo-
some numbers and alkaloid compositions.

Cytological observations revealed for the first time a marked difference in chromosome number, i.e., 2%
=88 for S. japonica and 2n=46 for S. parviflora. Although the origin of S. japonica is unknown, it is
not a true tetraploid of S. parviflora as far as the chromosome number is concerned. As for the amount
of total alkaloids in rhizomes, S. parviflora showed significantly higher values (0.265—0.419%;) than S.
japonica (0.153—0.2129%; on dry weight basis). However, no qualitative difference in alkaloids could be
detected by thin-layer chromatography and both species contained 7 or more alkaloids including hyoscya-
mine and scopolamine as main components and a small quantity of tropine. One of other minor alkaloids
was identified as apoatropine, which was isolated from “Chinese Scopolia roots” by celite-column chroma-
tography. Although the original plant of this Chinese Scopolia is not clear, it resembles S. parvifiora in
the alkaloid composition.

It is chemotaxonomically interesting that the Japanese and the Korean species have similar alkaloid

components in spite of the marked difference in chromosome number.
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TABLE [. Chromosome Numbers of Scopolia Plants

Chromosome No.

Species Habitat - No. of Plantsv ‘ " o }
; S. japonica Kagawa i 4 ‘ 44 88 ’
j 1 | Shiga 1 2 | 44 88

0 Toyama | 4 | 44 88 |
‘ S. parvifilora } 5 23 46 [
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Fig. 1. The Chromosomes of Scopolia japonica. Left : Mitotic metaphase in the root-tip cell (2#
=88). Right: Mitotic metaphase in the microspore (n=44).
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Fig. 2. The Chromosomes of Scopolia parviflova. Left : Mitotic metaphase in the root-tip cell
(2n=46). Right : Karyotype of the somatic chromosomes (2n=46).
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TABLE II. Alkaloid Contents of Various Scopolia Rhizomes

Species Habitat | Kind | I | i} | Alkaloid %%
S. japonica ‘ Kagawa A ‘ 1966-7 1 — 0.212
| " B-1 1966-7 1969-7 0. 205
: Kyoto ‘ A 1969-6 - 0.188
| Shiga ; A 1966-5 - 0.174
‘ 1 ! A 1968-6 — 0.182
| " 1 B-1 1966-5 1969-5 0.153
l " i B-1 1966-5 1969-7 0.174
~ Toyama B-1 1967-5 1969-7 0.186
| Tokyo B-2 1965-6 1969-7 0. 206
‘ Gifu ¢ 1968 — 0.185
S. parviflora | Korea A 1966 — 0.419
: " A 1967-6 < — 0.271
i " B-1 19674 1969-7 0. 265
| " c 1967 — 0. 329
S. sp. | (China) C 1967 — 0.312
| " | C 1968 — 0. 203

o Iw: 7’71‘7{r'ne 6f collection or import II. Tn;le orfi harvest.
* Determined by the modifeed Vitali-Morin method (Freeman 1955) and calculated as atropine

on dry weight basis.
A : Collected in the native place ; B-1; Cultivated under the tree shade at Kyoto; B-2:Cul-

tivated under the tree shade at Tokyo; C:Crude drug on the market.

Fig. 3. TLC of Scopolia Extracts
Rf (Center of the spot)
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A : Tropine, D :Hyoscyamine, F : Apoatropine, G : Scopolamine, B, C, E : Unidentified. MeOH
extracts. Silica gel G (Merck). Solvents: CHCl;+EtOH 4289 NH,OH (85:14:1). Dectection:
Dragendorf{’s reagent (J. P. VII).
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2) # & & “SEEDEE (S55)7 1962, p. 522

3) S.T. Dunn, Kew Bull., No.2, 108 (1912).

4) T. Nakai, Bot. Mag. (Tokyo), 47, 235 (1933).

*2 Dunn & X hug 1.5~1.7cm.

5) R. de Vilmorin, M. Simonet, Z.i.A.V. Suppl., 2, 1520 (1928),
6) A. Engler, «“Syliabus der Pflanzenfamilien”, II, 1964, p. 444,

7) V. lvanov, N. Nikolov, A. Yaneva, Farmacija, 17, 20 (1967).
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Chart 1. The Procedure Used for the Isolation of Apoatropine from “Chinese Scopolia Roots”

Chinese Scopolia Rhizomes (8kg)

Extracted with cold MeOH,

Concentrated in vacuo

[
Crystals Extract (1021g)

(KNO;)
Acidified with HC1 (pH4),
Extracted with trichloroethylene

! —
Aq. Layer TCE Layer

Made alkaline
with NH,OH (pH9),
Extracted with CHCl,

I ]
Agq. Layer CHCI, Layer

Concentrated in vacuo

Crude Crystals (54g)

Celite (No.545) Column Chromatography
(treated with IN-HCI)

Eluted with

1 T T —
CHCI, CHCIl, CHCl, NH,OH-CHC(l, MeOH
l | l | !
Apoatropine Unknown Atropine Scopolamine Other
T ’ Alkaloids
8.13 mg 9.401 &
(0.0001%) (0.1175 %)

Picrate 15mg
m.p. 165° (dec.)

Il
NCH, ococ—<i::::>

8) C.]. Maximowicz, Bull. Acad. Imp. Sci. (St.-Pétersbourg), 18, 57 (1873). )
9) WEFEAES, “¥HAMRE”, 1961, p.543; JLATIURS, ATE W, B, “BaHEABEHRE” L
1957, p. 155 ; Ik =5, “H AMpE”, 1961, p. 1024,
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Carnoy ¥rbT 24 BHEEE, 70% EtOH o L TAFICEE Lic. BEMEARO/ERcis Feulgen squash 319 %

&R Uiz,
TERYEE 1 DB OBEI LS /e i 0 #5% Carnoy ¥ CHEIE, EREH — 3 v Y, Smear 3 CHEMIEA R VERK
L.

3. 7LADA rOH

FIRRZE DMK 2.5g % EtOH 7.5ml : 289, NH,OH 0.75ml R ¥§ & —#4 8, CHCl; ¢ 6 B#ff Soxhlet #
Hi, CHCly 2JET 45° TRRWE, ZRiic CHCl; 10ml ¢ EtOH 59, AcOH 6% % &ie/KEWE 20ml % ins T
e S5, ~EHREBKEO ~ERE%L L b Vitali-Morin 8gRIEMWIC X o TR, WX B % & & Spectronic 20 |
TE, BT AR A VEYAPERERYYO7 bevy % L LTEB L.

7 OB LEL KBRS 2 NHOH 70 v (pH=9) & 1, CHCl, ThiH, CHCl; B A2 WM B LT
TLC oF ke L7z, TLC it Silica gel G (Merck) # i\, CHCl, : EtOH : 289, NH,0H=85: 14 : 1 DR T
EBA L7c. @B ED T v v £ Kot Dragendorff 3% (J.P. VII) #WS% L7c.

Apoatropine D7 Chart 1 @R+ HED TiTlc » o, B IR ELROMERIITIO®R) Th 5.

Apoatropine picrate : EtOH 2s6 Ffif.  F&E 0 /N 4 RS, mp 168.5~170° (decomp., corr.). Anal. Calcd.
C17HgiNO, - CgHgN30; = C, 55.20 ; H, 4.83; N, 11.20. Found : C, 54.96 ; H, 4.66 ; N, 10.94. IR yRujol cm~1:3350,
1705, 1615, 1560, 1335, 1310, 1270, 1200, 1160, 1075, 1025, 970, 955, 940, 910, 815, 780, 740. NMR!®
(pyridine-d;, D,0 4LEH) 7 :1.22 (2H, singlet, aromatic H of picric acid), 2.50 (5H, singlet, aromatic H),

3.58, 3.97 (2H, singlet, =CH,), 4.68 (1H, multiplet, Cis-H), 6.97 (3H, singlet, N-CH,), 7.20~8.10 (8H,
multiplet, C,,4,-H).

BE DI OHMABHC O T I 7078\ T B LR SR TE e B IR B SR 0P, Rk S,
HRt RT3 EE, =SErE, #ERMEYE, 755 0N apoatropine R R, A MHIREA  Fo 7\ Fo B BT ARE IR
IR BRI ER LT

10) C.D. Darlington, L. F. La Cour, “The handling of chromosomes”, 1950, p. 128.
11) F.M. Freeman, Analyst, 80, 520 (1955).

12) E. Leete, J. Am. Chem. Soc., 82, 612 (1960).

13) Varian associates recording spectrometer A-60, pyg#E#esr L TMS {1 .
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