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The Alkaloids of Nandinae Fructus Dried Fruits of Nandina domestica THUNB.
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Faculty of Pharmaceutical Sciences, Mukogawa Women’s University®
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New base, 4,5-dioxodehydronantenine (I1I), and three known bases, dehydronantenine (II),
1,2-dimethoxy-9,10-methylenedioxy-7-oxodibenzo[de,g]quinoline (IV), N-nornantenine (V) were
isolated besides the known O-methyldomesticine (I), protopine and isocorydine from Nandinae
Fructus. These additional bases were also found in fresh mature fruits, so it is evident that they
are not the compounds formed artificially during the preparation of the crude drug.

FRSEL T~ 7+ Nandina domestica THUNB. DFEER#IE L -3 0T, H<{ L DEE, THZK EDHBEI L LT
HUubhThs, Fo70he 4 VS E LTI O-methyldomesticine (I)® % Ff5F L 1 T protopine?, isocory-
dine® DFENMON T BT R\, —F, KHEBOBBEDT A 5 = 4 FIZoUTIZES < DRSSk B
S, Ffo, WA e= 57 4 —ICEME L EEBSHE (GC-MS) 1w k) = h B LSHC BE D EFE DO FFAE b HE
RELI®. 4, WHEREOT v he 4 FIRGEFRE LI 2 A, FTROL > hMAAHs o LR T,

Flebb, MRELIVEBECIOB LicA 4/ — Lz f A% = 7 — AMIERIE 7 = 7 — LM EEEEIC 5T,
F7 =/ — AR T TH %5 O-methyldomesticine (1) % 7] Rk i Folkic B L - FHEIC O\ T B gk L
fo. BRI A7 <757 4 —(GOBLVEHEI r~ + 757 4 — (TLC) 1o B\ CRED R AR S h 2
s Ch TLC TR LISAS Y Y h @Az e < h 257 4 2 L0 #R0E L8k - 5542 & X3 L300l
LM 6 MO A SR BB 5 C &3 TE .

Tigob, Base A (% mp 197~199° ZIRFURIFEAEHREE T, SEIHPBULA <2 L (UV) [dmax nm(loge): 244
(sh., 4.46), 262(4.65), 299(sh., 4.10), 337(4.02)] X h X XICHEFZBEVIC L » CTRIEHOBIE X 0 BAICE 8 X b i
dehydronantenine (II) L HEE L, KR EFE L. AEHITZFDW, Ocotea macrophylla HBK. (Lauraceae) 7% 3,
HBEEIh T 59,

Base B (% mp 282~284° % RFREEPRT T, TRAMOMEE, CoHisNOs DMEIZ—F( L, BEHSF A2 b
V(MS) DIERES I —FKT 5. F7, FIMRILA<2Z b (IR) [em™:veog 1685, 1660, 1585 (KBr)], UV[Amax -
nm(loge): 224(sh., 4.39), 242(4.50), 246(4.50), 286(sh., 3.92), 301(sh., 3.98), 314.5(4.21), 327(4.34), 467(3.96)]
TEHUW KRB A7 b (NMR, CDCL) [§: 3.82(3H, s, NCH;), 4.08, 4.11(3H x2, s, OCH; x2), 6.16

1) KBFser, EHERE, < FRHEW 7T v H A FF%E (M. Tomita, Studies on the Alkaloids of Berberidaceous
Plants) D—f{CH b, ARILOHBHRETH. W74 : MAIE— +—TH, BERTF, F/IEF, +
KT, ik 95, 445 (1975).
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4) KEESR, I 69, 502 (1949).

5) BAH—, HAETF, HbRF, BHyFF, ik 92, 207 (1972).

6) EAE—, +—iks, FINEF, EBEAR, BAE", HERA, BMETR, 3Kk 94, 1149 (1974).

7) 7 =/ —AMEEEEIE GC, TLC & 4z isocorydine LIADEFEILIZ & A EFER I 7o,

8) A.C. Franca, M. Giesbrecht and O.R. Gottlieb, Phytockemistry, 14, 1671 (1975).
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(2H, s, -OCH,0-), 7.21, 7.40, 8.29, 9.00 (4H, s, aromatic proton x4)] o %~ x L v 1, 2, 9, 10— 4,5-dioxo-
aporphine® LiffEEN%. DFIC 2D 4 hF oL 1D £ F v v O F SHOMERRET %72 dehydro-
nantenine (II) ©7 L # VIEIKRIZ L 52258 L2 T/, & o B b5 4,5-dioxoaporphine BifEFL (II1) & [F)
FEH I ENTEL. ARIEOBYERA b O MBI SE B O TH D, #s < B A T 45-dioxodehydro-
nantenine * 3443 %.

> ¥z O-methyldomesticine (I) & & $i278 b5 Base C 3 mp 214~215° ZoR3EMmEEHRG T, TTHEGH
filits O MS I b 43Tt CeHisNOg s s, IR[em™!: voog 1655, 1630(KBr) [}k b 8 v R = A BN
w352 &, F12, UV{imax nm(loge): 246(4.09), 266(sh., 4.03), 274(4.10), 292(sh., 3.86), 316(sh., 3.53), 322(3.54),
360(3.61), 381(sh., 3.56), 428(sh., 3.17)] 7c» U NMR(CDCly) [6: 4.00, 4.09(3H x 2, s, OCH3 X 2), 6.14 (2H, s,
-OCH,0-), 7.19(1H, s, C3-H), 7.75(1H, d, J=6 Hz, C,-H), 7.99(1H, s, Cs-H), 8.68(1H, S, C;;-H), 8.89 (1H,
d, J=6Hz, C:—H)] »F— % X 7> Johns %10 = I ) Cassytha racemosa NEEs (Lauraceae) X 0 BB S iic O-
methyldomesticine (I) DER{LEEAERTH 5 1,2-dimethoxy-9,10-methylenedioxy-7-oxodibenzo[de, g]quinoline (IV)
LHEEL, WE ) o=@ r 22 ARG X > TEbR2WHE (IV) ORGP EFE L.

Base D 7c 504 Base E (3FhFh mp 208~211°, mp 105~108° /R4 #ALLIRG TH 225, BEHEDID,
CHELERSHE Lieh o 7.

Base F (f mp 155~157°, [alp: +84.5°(CHCL) % m3Meabihihe, THRSHIER & ic MS X 94T
CioHoNO, TREh 5. ¥z, UV[Amaxnm(loge): 218(4.55), 236(sh., 4.34), 284.5(3.99), 311(4.07), 322(4.03)] X
h 1, 2, 9, 108 aporphine BYEH TH 5 Z L XL TH H'®, NMR (CDCly)[6: 3.67, 3.86(3H x2, s, OCH;
x2), 5.92 (2H, s, -OCH,0-), 6.539 (1H, s, C;-H), 6.69 (1H, s, Cs-H), 793 (1H, s, Cy-H)] ¥ — % X b igkad
#1 ¢ N-nornantenine (V) TH 5 I & &R L7

RO MEE - S RO 5%, dehydronantenine (II), 4,5-dioxodehydronantenine (I1I) /¢ & Vi 1,2-di-
methoxy-9,10-methylenedioxy-7-oxodibenzo[de, g]quinoline (IV) ® 3 ffiiL O-methyldomesticine (I) OEE{LEEA
TH Y, HYRSE LTRI I DEELTWcb D, H5WIRRELZEKFTEPcRILEh TRLORIC L D0

T79) L Ribas, J. Sueiras and L. Castedo, Tetrahedron Lett., 1971, 3093; L. Castedo, R. Suau and A. Mourins,
ibid., 1976, 501.
10) KFEE.
11) S.R. Johns, J.A. Lamberton and A.A. Sioumis, Aust. J. Chem., 20, 1457 (1967).
12) BEIE— +—ioks, HIET, TR%e, 35k 94,97 (1974).
13) M. Shamma, Experientia, 16, 484 (1960).
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ZRLNCT B d, RARFCOVWCTEDIET = 7 — A HERRG D GC fbowe TLC HBETLick ZA13E
A ERBORRIB DRI, Lichi> T, BOAKRDRS TH5 - LML nTHS. e, HRELFV TV N
domestica Taune. (W o) BHRF v 7 V) HHWE Y r v 7 N. domestica var. leveocarpa MakiNo DEIRER TH
LM, MEOEEFTTOWTE GC b TLC R HBKRF L A F =L M UEEN S LR,

UEnz & Xy, BRELDDH B2 1c dehydronantenine (II), 4,5-dioxodehydronantenine (III) 7g b ONT 1,2-
dimethoxy-9,10-methylenedioxy-7-oxodibenzo[de, g] quinoline (IV) 7¢ 5 (i N-nornantenine (V) OFEFE% 18 I0fE
WL, Shidv 7y, verv 7y LA LICREFNOHEEL TS 2 ERWHIC L.

£ B O &

BEEIL 3+ NCRMIE. [elp 11 HASY: DIP-4 Digital polarimeter T#ll5E, NMR 3 Varian Associates recording
spectrometer (A-60) T X » JIE L, chemical shifts {3 TMS A pNige#e Lt Uiz, F72, MS L Hyw RMU-6E I X
h JiZE L, Ion accel. voltage 3.2 kV, chamber voltage 70 eV, total emisson 80yA, target current 72puA, chamber
temperature 220°, X5z GC (2063 BHY A A2 v~ 257 CRIEL, HH%: FID, glass column (1.0 mx3
mmg), 1% OV-17 on Chromosorb W AW-DMGCS (80~100 mesh), carrier gas N, (40 ml/min) % F\~7c.

BXRLVEEOSB - R TRERE 15kg X0FEEC LA > T=FAXEL, 301, 7=/ -1k
R E 7 =/ — AT A HEY. FET = 2 — ARG X » O-methyldomesticine (I) 5.9g &SR B
LiclE¥ s TLC TR LI bv Y sy rse~< r 757 4 —(36x5cem) 12 X b 458k - L3519,

%3, CH,Cl, 5H# X b Base A (dehydronantenine, II) 12 mg, B[Xfi¥ Base B (4,5-dioxodehydronantenine,
1) 12mg 2HEH R, 2WT, 4% Me,CO.CH,LCL, L » O-methyldomesticine (I) 7¢ 5 0% Base G (1,2-
dimethoxy-9,10-methylenedioxy-7-oxodibenzo [de, g] quinoline, IV) 32 mg, X 51z 10% Me,CO-CH,Cl, FHE X
H Base D (mp 208~211°) 7258 Base E (mp 105~108°) »dEastREE LTE JTHMEBREM Lz, BHED
ToDRER Lichs o7z, I, 50% Me,CO.CH,Cl, I L » Base F (N-nornantenine, V) 19mg 25575,
7ok, BRAEEOEAIEAIFA/7e< 257 4 — I X DAHE - BRI L.

Flo, MRAREKER S CCARZEREYE CTRE LT v 7 v RECOWCLRIRCAE L, ThZhIE7
= / — AR X ) O-methyldomesticine (1) 4 7] R 4 SR BABE L 7o §Eikic o C GC 7z b0 TLC o
Bt AT 5 7.

EHDOMIR Base A (=Dehydronantenine, II) EtOH I h FkL 5, BEELNLS. mp 197~199° (3TjHk?, mp
201~202°). MS mfe: 337(M*, 100), 322(41), 279(21). UV 25%Et0Hnm(loge): 244 (sh., 4.46), 262 (4.65), 299 (sh.,
4.10), 337(4.02). Dehydronantenine (II) oD L IR (KBr), TLC 72 5 OO BRI X b FAE.

Base B (=4,5-dioxodehydronantenine, IIl) MeOH I b it R, HEaihiRE. mp 282~284°. Anal. Caled. Gy
H;sNOg(m.w., 365.33): C, 65.75; H, 4.14; N, 3.83. Found: C, 65.83; H, 4.10; N, 3.58. MS mfe: 365(M*, 100),
337(45), 322(10), 294(11), 279(17), 264(28), 236(27). IR vEBr cm~1: 1685, 1660, 1585 (COCONK). UV MeOpm
(log e): 224 (sh., 4.39), 242 (4.50), 246 (4.50), 286 (sh., 3.92), 301 (sh., 3.98), 314.5(4.21), 327 (4.34), 467 (3.96).
NMR (CDCl;, 4): 3.82(3H, s, NCH;), 4.08, 4.11 (3Hx2, s, OCH3x2), 6.16 (2H, s, -OCH,0-), 7.21, 7.40,
8.29, 9.00 (4H, s, aromatic proton X 4}. 4,5-dioxodehydronantenine (III) pffEF1® L IR, UV, TLC kbR
AT X b FZE.

Base C(=1,2-dimethoxy-9,10-methylenedioxy-7-oxodibenzo [de, g|quinoline, IV) EtOH I b F#i4,. o
WESHIRE. mp 214~215° (LR, mp 215~218°). Anal. Caled. CyoH3NOs(m. w., 335.30): G, 68.06; H, 3.91;
N, 4.18. Found:C, 67.95; H, 3.83; N, 3.89. MSm/e: 335(M*, 100), 320(51), 292(14). IR vEBr cm~1:1655, 1630

(conj. G=0). UV B%Et0Hnm (logs): 246(4.09), 266(sh., 4.03), 274(4.10), 292(sh., 3.86), 316(sh., 3.53), 322(3.54),
360(3.61), 381(sh., 3.56), 428 (3.17). NMR (CDCly, 3): 4.00, 4.09(3H X2, s, OCH;x2), 6.14(2H, s, -OCH,0-),
7.19(1H, s, Cy-H), 7.75(1H, d, J=6Hz, C,~H), 7.99(1H, s, Cg-H), 8.68(1H, s, C;;~H), 8.89(1H, d, J=6Hz,

Cs-H). Ef?» & IR, NMR, TLG 7¢b OB X b FZE.

14) KGEIZR\NT, 7TAH VLV ESHEINIE S ND 5 © T, O-methyldomesticine (I), dehydro-
nantenine (IT) % 734 & A4tk 10% NaOH KEH CHRRIBE U cys, BIEBREFIBLRIRWDT,

Z DEENT I,
15) TLC I Kiesel gel G (Typ 60), # 5 A 272w < 25 7 4 —% Kiesel gel 60 % i\ 7z,
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Base F (=N-nornantenine, V) Me,CO I 1) F#ffh. o ghR By, mp 155~157°, [alp: +4-84.57(c=0.2, CHCly)
(TP, mp 163~164°, [a]p: +85° (CHCL)). Anal. Caled. CygHoNO, (m.w., 325.35): C, 70.14; H, 5.89; N,
4.31. Found: C, 69.87; H, 5.88; N, 4.15. MS m/e: 325(M*, 93), 324(100), 323(36), 310(16), 308(13), 294(20).
UV 2%5%Et0Hpm(loge): 218(4.55), 236(sh., 4.34), 284.5(3.99), 311(4.07), 322(4.03). NMR(CDCl, d): 3.67, 3.86
(3Hx2, s, OCHx2), 5.92(2H, s, -OCH,0O-), 6.59(1H, s, Cy-H), 6.69(1H, s,Cs-H), 7.93(1H, s, Cy—H).

B OE APICEE LB 4 OMEL SRICRESHT £ v &~ HEH AT R AR L 5
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