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piu Yunping, and Chen Xiuehen 
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HYBII~, two new oroaporphins alkaloids, tuberosinone and tuberosinone-N- 

(3-D-glucoaide, were isolated, struotures of which can be described ss 

(I) and (IT). 

Aristoloohia tuberosa (Ariatolochiaceae) is distributed in south China and widely used for 

the treatment of sore throat, venomous snake bites and tuberaulosia in folk medicine. This 

paper will report the stmotural elucidation of two new 4,5-dioxoaporphine alkaloids, tubero- 

sinone and tuberosinans-N-0-D-glucoside, isolated from this plant. 

Tuberosinone (I), red needles. mp 340°c, C17Hg05N. IH $f cm-'; 3400(OH), 3100(NH), 1690, 

1655(Cdl). U V A ~ ?  nm (logE ): 238(4.57), 277(4.12), 286(4.15), 318(4.05), 330(4.16). 

372(3.91). 390(3.94), 476(4.22). The NMR spectrum ( D m - d 6 )  shoved a signal of methylenedioxy 

group st 6.50(2H. a ) ,  three signals of b B X  system of aromatic proMns at 6 7.14 (1% dd. 

JrB. 2 Hz), 7.74(1H, d, JrB He), 8.12(1H, d, J-2 Hz), two singlets at 8 8.05(1H, a ) ,  7.63( 

18, s), NH signal at b ca.lZ(lH, br) and OH signal at b oa.lO(lH, br). Mass speotrum: 

m/e 307(~+). the fragment pattern shared to have two characteristic peaha of consecutive loss 

of C-01 m/e 279. 251. Acetate (111) o i  tuberosinone crystallized aa yellow needles, mp 340'~. 

"OH m (loge ): 238(4.01), za4(3.94), 305(4.04), m(4.08). 382 C19F$106N, M' 349. W & 
4. 

(3.74). 450(4.02). NKR (DMSO-d6)r 6 2.38(3H, s, COCH ), 6.62(2H, e, 4,CH2), 7.58(1H, dd, J 
J-a, 2 He), 7.6J(lH, a ) ,  8.05(1H. a ) ,  e.lO(lH, d. J-8 He). 8.67(18, d ,  J-2 He) and ca.lZ(lH, 

br). On the basis of these data compound (I) mlght be suggested to be 1.2-methylenedioxy- 

4.5-dioro-lo-hydroryaporphine. 

Treatment of methyl ether of tuberosinone with sodium hydroxide' in methanol gave a yellow 

fluorescent compound (IV) which was identified as aristololactam by direct comparison of the 

mired mp and IR spectrum with the authentio aample derived from 0-methylarlstoloohic acid C 

methyl eater by Zn-AoOH reduction.' Thia evidence supports the above suggestion. 



. .- 
( I )  R-H 

(I) R-Ac 

Tuberosinone-N- P -D-glucoside (11)  t red  needles.  mp 235-231°c, C23H19010N Ma: m/e 4 6 9 ( ~ + ) ,  

307, 278, 251. Its W spectrum)\::: nm ( l o g &  ) 227(4.59), 240(4.63), 285(4.08), 330(4.09), 

370(3.72), 388(3.72). 477(4.141 resembled t h a t  of tuberosinone. The IR s p e o t m  shoved broad 

p e e s  a t  7400(OH) and 1650. 1645(Cn0), bu t  the  absorpt ion  a t t r i b u t a b l e  t o  NH s t r e t a h i n g  was 

absent.  The NMR (DMSO-d6) shoved d 6.54(28, s I:>cH~), 7.16(1H, dd, JE8 2 Ha), 7.78(1H, d ,  

JnB HZ), 7.89(1HI 8 ) .  8.28(18, d ,  J-2 He), 8.27(1H, a) ,  oa.lO(lH, b r ,  OH), and the  o t h e r  

elevan Protons  appeared a t  b 6.20(1H, d. J-9 He), 5.80(3H, m),  4.46(1H, m), 3-4(6H, m). The 

f i v e  Protons  a t  d Oe.10, 5.80. 4.64 disappeared by the  add i t i on  of D20. The proton of NH 

of law f i e l d  ( b ca.12) as tuberosinone ( I )  m a  absent.  Henoe (11) probably contained suga r  

moisty, and it oould be oonsidered to be a t taohsd st the  nitrogen. Aoetylation of (11)  gave 

the  pentaaoeta te  (V), mP 290-292'~, NSI m/e 6 7 9 ( ~ + ) ,  637, 559. 749. 307, 279, 274, 2511 

EtOH 
W. & mx nm ( l o g  E ) I  228(4.66), 280(4.02), 306t4.19). 318(4.17), 387(3.82), 442(4.42). The 

NMR s p e a t m i  showed f i v e  s i g n a l s  ass ignable  t o  aoe t a t e r  1.70, 1.94, 2.08. 2.12, 2.40 (eaoh 

38. s). 

Compound (11) was r e s i s t a n t  t o  mineral  aoid  hydmlya i s  and t h i a  proper ty  was 8 i m i l a r . t o  the  

behavior of N-glycosidea of t he  pyrimidine nucleos ide  group.3 Thersfore,  reduot ion of (11) 

wi th  l i t h i u m  aluminium hydride i n  te t rahydrofuran y ie lded (YI) ,  rh i ah  was r e a d i l y  hydrolyzed 

to x i e l d  glucolre and (VII). Charac t e r i za t ion  of the  gluoose war oa r r i ed  o u t  by p a r a l l e l  pape r  

~hromatography with au then t i c  glucose samples i n  f o u r  so lven t  systems. oxidat ion  o r  t he  
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aglycons moiety (VI I )  with d imethylsul foxide  and a c e t i c  anhydride gave red need l e s ,  which 

was proved t o  be i d e n t i c a l  with tuberosinone ( I )  by d i r e c t  comparison of R and I R  spectrum. 
f  

The l a r g e  coupl ing  cons t an t  (J-9 Hz) of C-1' anomsric proton i n  the  NMR spectrum of (11)  

sugges t s  a p-anomeric l i nkage  i n  (11).  The s p e c i f i c  m t a t i o n  of (11) was -39'. compared 

wi th  the  s p e c i f i c  r o t a t i o n  of -14' fm a r i s t o lo l ac t am-  - ~ - g l u c o 9 i d s . ~  Hence t h e  D configu- 

r a t i o n  i s  ind i ca t ed  f o r  the  g lucose  moiety i n  (11).  The combined evidence suppor t s  the  

assignment of t h e  tuberosinone-N-(l-D-gluc~side s t r u c t u r e .  

It i s  f o r  t h e  f i r s t  time t o  i s o l a t e  the  tuberosinone and tuberosinone-N- -3-glucoside w i th  

4,5-dioxoaporphine t ype  compound from t h e  p l w t  of Ar is to lochiaceae .  S ince  eporphine a lka-  

l o i d s  have been poatu ln ted  as precu reo r s  of a r i s t o l o l e c t a m s  and e r i s t o l o c h i c  a c i d  in p l a n t s ,  

4.5-dioroaporphines may be considered as poss ib l e  in termedia tes .  These f a c t s  are vary  i n t e r -  

e s t i n g  from the  p o i n t  of view of b iogenes is .  
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