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F r o m  the combined ch loroformic  alkaloids of Aconitum leucos tomum we have p rev ious ly  i so la ted  a 
new base  - lapaconidine ~I), C22H35OsN [1]. The NMR spect r t tm of the alkaloid contained the signals  of one 
N-e thyl  and two methoxy groups.  Acetylat ion showed the p r e s e n c e  of four  hydroxy groups.  Consequently, 
the developed fo rmula  of the compound is  C18H20(OH)4(OCH3)2(N-C2I-Is). On compar ing  the developed fo r -  
mulas  of lappaconine [2, 3] and of lapaconidine it  can be seen that  they differ  by the number s  of hydroxy 
and methoxy groups,  the total  number  of subst i tuents  in the two compounds being the same .  The me thy l -  
ation of (I) with methyl  iodide in the p r e s e n c e  of sodium hydride gave te t ramethyl lapaconid ine  (II), C26H4306N , 
which p roved  to be identical  with the product  of the methylat ion of lappaconine obtained under  the same  con-  
ditions. I t  r ema ined  to de te rmine  the mutual  posi t ions  of the subst i tuents  in lapaconidine.  

In the m a s s  spec t rum of lapaconidine, the m a x i m u m  peak is  that of the ion M - 1 7 .  This  shows that 
t he re  is  a hydroxy group at C-1 [4]. This  was conf i rmed  by the oxidation of (I) with po ta s s ium p e r m a n g a -  
nate accord ing  to Marion [5]. The oxidation product  (lid has  the composi t ion C29H3306N; i .e . ,  i t  d iffered 
f r o m  the ini t ial  alkaloid by two hydrogen a toms .  The Adams hydrogenation of (HI) gave the init ial  l apa-  
conidine. I t  i s  known that  i f  the re  is  an a - O H  group at C-1 in the Aconitum alkaloids,  ins tead  of an oxo 
der iva t ive  an in terna l  e ther  of a ca rb ino lamine  e ther  is  a lso  shown by the peak of the ion M - 5 6  (100%) in 
the m a s s  spec t rum of (III) due to the eject ion of an aero le in  molecule  f rom r ing A [6]. This  t rans i t ion  is  
conf i rmed  by a me tas t ab le  peak. 

We have shown prev ious ly  [2] that,  on being heated  with 50% sulfur ic  acid, lappaconine gives a p rod -  
uct for  which, on the basis  of IR, UV, and NMR spec t ra ,  s t ruc tu re  (IVa) was proposed.  The react ion of 
lapaconidine with sulfuric  acid led to an analogous compound C2~HzgO4N (IVb), as was shown by the s i m i -  
l a r i ty  of the NMR, IR, and m a s s  spec t r a  of the two products .  This induced us to make a m o r e  detai led 
study of the s t r u c t u r e s  of (IVa) and ffVb), in the f i r s t  p lace  to prove  the s t ruc tu re  of (IVa) p roposed  p r e -  
viously  and, in the second place ,  to de te rmine  the mutual  posi t ions  of the four  subst i tuents  in lapaeonidine. 
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The main route of f ragmenta t ion  under  the conditions of m a s s  s p e c t r o m e t r y  a g r e e s  with s t ruc tu re  (IV). 
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Because  of the format ion  of a s table  sys t em,  the molecu les  undergo no apprec iab le  fu r the r  deg rada -  
tion a f t e r  the eject ion of carbon monoxide and a methyl  radical .  Compounds (IVa) and (IVb) show weak 
peaks  of ions with m / e  312 (1.5%) and 298 (1.7%), respec t ive ly .  
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The reduction of (IVa) with sodium ama lgam in absolute ethanol led to a crystall ineproduetC2sHssOaN 
(V) whose IR spec t rum lacked the absorpt ion band of a carbonyl  group. The appearance  of an additional 
hydroxy group was shown by the p repara t ion  of the diacetate  (V). In the m a s s  spec t rum of (V) the m a x i -  
m u m  peak is  that with m / e  301, and the next in intensi ty  is  the peak of the ion with m / e  344. The loss  of 
74 m a s s  units is  connected with the depar ture  of a f ragment  including carbon a toms C-9 and C-10. The 
m a s s  spec t rum of the OD analog of (V) conf i rms  this f ragmentat ion route.  
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The Adams hydrogenation of (IVa) gave a c rys ta l l ine  te t rahydro  der ivat ive ,  C22HssO4N (VI). I t s  IR 
spec t rum lacked the absorpt ion both of a carbonyl  group and of a double bond. In the m a s s  spec t rum of 
this compound the max imum peak with m / e  346 a r i s e s  in the expulsion of a methoxy radica l  f rom C - l ,  and 
the f ragmentat ion due to the appearance  of a f ragment  with m / e  303 is  again of secondary  impor tance .  
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Additional information on the p r e sence  in lapaeon]dine of a diol sy s t em at C-8 and C-9 and a lso  of a 
methoxy group at C-15 was obtained by the oxidation of lapaeonidine with ch romium tr ioxide in acetone. 
The IR spec t rum of the react ion  product  (VIIa) had the absorpt ion band of a carbonyl  group at 1745 cm -1 
(cyclopentanone). According to spec t roscopy,  this compound is  s i m i l a r  to (VIIb) obtained ana l0gous ly f rom 
lappaconine [2]. The f ragmenta t ion  of (VIIa) under the conditions of m a s s  s p e c t r o m e t r y  differed f rom that 
of the init ial  (I). While in the case  of (I) there  was a peak of the M - 1 7  ion and no peak of the M - 3 1  ion, in 
(VIIa) the M - 3 1  peak became the max imum peak, while M - 1 7  amounted to 11%. In the m a s s  spec t rum of 
(VIIb) the m a x i m u m  peak was again that of the ion M - 3 1 .  

Taking what has  been said into account, the route of the decomposi t ion of these  compounds on m a s s  
s p e c t r o m e t r y  can be r ep re sen ted  by the following scheme:  

m/B 390(111 ~ l  a R=H; M+407(26) 376 (100) 
ITI/B 3go ~]. b R=CH3~ M~421(41) 390 (100) 

The informat ion given enables the mutual  position of five of the subst i tuents  in lapaconidine to be 
de te rmined  and, consequently,  only one poss ib le  posit ion r ema ins  for  the fourth hydroxy group - C-4. As 
a r e su l t  of the cor re la t ion  that we have made  between lapaconidine and lappaconine,  for  which the absolute 
configuration has  been es tabl i shed [7], a s i m i l a r  configuration is  p roposed  for  lapaconidine.  

E X P E R I M E N T A L  

The m a s s  spec t r a  were  recordedon  an MKh-1303 ins t rument  fitted with a s y s t e m  for  d i rec t  in t roduc-  
tion into the ion source ,  and the NMR spec t ra  on a JNM-4H-100/100 MHz ins t rument  in ch lo ro fo rm with 
HMDS as in ternal  s tandard.  (The values  a r e  given in the 6 scale.) The uniformity  of the products  was 
checked by chromatography  in a thin l aye r  of type ShSK si l ica  gel in the b e n z e n e - m e t h a n o l  (4 : 1) sys tem.  

Isolat ion of Lapaconidine. The combined ch loroformic  alkaloids of A___: l eueos tomum (5 g) were  sep-  
a ra ted  into eight f rac t ions  according  to the i r  bas ic i t ies .  Frac t ion  5 (2.3 g), on t r e a t m e n t  with benzene,* 
gave lapaeonidinebenzoate* wi thmp 118-120°C. Yield 1.4 g. After  r ec rys ta l l i za t ion  f rom b e n z e n e - m o t h -  

* As in Russian original  -- Publ i sher .  
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anol and drying in vacuum, rap 206-207°C, [ a ] ~ +  120 ° (c 2.2; CHCI3). NMR spec t rum:  1.07 ppra (triplet,  
N-CH~-CH3) ;  3.27 and 3.36 ppra (singlets ,  two OCH 3 groups).  Mol. wt. 409. 

Lapaconidine Te t raace ta t e .  A mix tu re  of 0.1 g of lapaconidine, 5 ral of ace t ic  anhydride,  and 0.05 g 
of p- toluenesulfonic  acid was heated in the wa te r  bath for  1 h. After  the usual  working up, a c rys ta l l ine  
ace ta te  with rap 195-197°C (e the r - r ae thano l )  was  obtained. NMR spec t rum:  1.02 ppra (tr iplet ,  N - C H  2 -  
CH3); 1.86, 1.95, 1.98, and 2.02 (singlets ,  four OCOCH 3 groups) .  IR spec t rum:  1730 cra -1 ( e s t e rca rbonyD.  

Methylation of (I). A mix tu re  of 60 rag of the base and 40 rag of sodium hydride in 15 ral of d ry  di -  
oxane was s t i r r e d  for  30 rain, and then 2 ral of methyl  iodide was added. The resul t ing  mix tu re  was s t i r r e d  
for  6 h, being heated per iod ica l ly  to 50-60°C. The prec ip i ta te  was sepa ra ted  off, and the raother  solution 
was evapora ted .  The res idue  was dissolved in 5% sulfuric  acid, and the solution was made  alkaline with 
sodium carbonate  with cooling and ex t rac ted  with ch loroform.  The te t raraethyl lapaconidine was pur i f ied  
on a column of a lumina,  being eluted with e ther .  Yield 45 rag, rap of (II) 69-71°C (f rom hexane). The IR 
s p e c t r u m  lacked  absorpt ion bands of hydroxy groups.  Mol. wt. 465. 

Methylat ion of Lappaconine.  The t r i raethyl lappaconine obtained by the method desc r ibed  above had 
rap 69-71°C ( f rom hexane) and was shown to be identical  with (II) by a mixed mel t ing  point and by IR and 
m a s s  spec t ra .  

Anhydrohydroxyhpaconid ine  (III). Solutions of 0.15 g of lapaconidine in 40 ral of a c e t o n e - w a t e r  
(4 : 1) and of 0.15 g of po t a s s ium pe rmangana te  in 50 ral of a c e t o n e - w a t e r  (1 : 1) were  shaken together  for  
5 rain. The excess  of po t a s s ium pe rmangana te  was decomposed  with sodium sulfite.  Af ter  the manganese  
dioxide had been sepa ra t ed  off, the acetone was dist i l led off. The react ion  product  was ex t rac ted  with 
ch lo ro fo rm and pur i f ied  on a column of alumina,  being eluted with b e n z e n e - m e t h a n o l  (100 : 1). Yield 75 
rag, rap 233-234°C (hexane -ace tone ) .  Mol. wt. 407. 

Hydrogenation of fig). The hydrogenat ion of 25 rag of (]II) was p e r f o r m e d  by Adaras '  method in 8 ral 
of methanol ,  giving lapaconidine with rap 206-207°C. 

React ion of Lapaconidine with Sulfuric Acid. A solution of 0.5 g of (I) in 15 ral of 50% sulfur ic  acid 
was heated in the wa te r  bath for  2 h. With cooling, the acid solution was made  alkaline with sodium c a r -  
bonate, and it  was ex t rac ted  with e ther .  The solvent  was dist i l led off and 0.3 g of the ini t ial  lapaconidine 
was s epa ra t ed  off. The mothe r  solution (0.19 g) a f t e r  evaporat ion was chroraa tographed  on a column of 
alumina,  elution being p e r f o r m e d  with e ther .  This  gave 0.12 g of a c rys ta l l ine  product  (IVb) with rap 170- 
172°C (ethyl a c e t a t e - e t h e r ) .  Mol. wt. 359. IR spec t rum:  1720, 1730 cra -1 (carbonyl group). NMR spec -  
t rura,  ppra: 1.01 ( th ree-pro ton  t r ip le t ,  N - C H 2 - C H 3 ) ;  3.45 ( th ree -pro ton  singlet,  OCH3) , 5.42 (one-proton 
doublet); 6.45 (one-proton t r iplet ) .  

Reduction of (IVa) with Sodium Araalgara.  A mix tu re  of 0.12 g of (IVa) and 3.5 g of sodium a m a l g a m  
in 7 ral of absolute  ethanol was s t i r r e d  at room t e m p e r a t u r e  fo r  10 h. The ethanolic solution was sepa ra ted  
f rom the m e r c u r y  and evapora ted .  The res idue  was chroraa tographed on alumina.  Elution with benzene 
gave 50 rag of a c rys ta l l ine  product  (V), rap 117-118°C (e the r - r ae thano l ) ,  and elution with b e n z e n e - r a e t h -  
anol (100 : 1) gave 35 rag of the init ial  (IVa). IR spec t rum of (V), cra- l :  3520 and 3450 (OH), 3057 (double 
bond), lV[ol, wt. 375. 

Diaceta te  of (V). A solution of 40 rag of (V) in 4 ral of acetyl  chloride was lef t  at  r oom t e m p e r a t u r e  
for  8 days.  Then the acetyl  chlor ide was evapora ted  off, the res idue  was dissolved in water ,  with cooling 
the solution was made alkaline with sodium carbonate ,  and i t  was ex t rac ted  with ch loroform.  This gave 
the diaceta te  of (V) in the f o r m  of an oil. NMR spec t rum:  1.01 ppra (triplet,  N-CH2--CH3) , 1.90 and 1.98 
( th ree-pro ton  s inglets ,  2 OCOCH3) , 3.15 and 3.20 ( th ree-pro ton  singlets ,  2 OCH3) , 5.57 (one-proton doublet), 
6.41 (one-proton t r iplet ) .  

Hydrogenat ion of (IVa). The Adams hydrogenat ion of 100 rag of (IVa) in 10 ral of ethanol gave a p r e -  
c ipi ta te  of the c rys ta l l ine  t e t r ahydro  der iva t ive  (VI) with rap 180-182°C ( e the r - e thanoD.  Mol. wt. 377. IR 
spec t rum:  3525 and 3460 cra -1 (OH). 

Oxidation of Lapaconidine with Chromium Trioxide.  With cooling, a solution of 0.1 g of (I) in 5 ral of 
acetone was mixed with 0.1 g of ch rom i um  tr ioxide in 5 ral of acetone and left  at  r oom t e m p e r a t u r e  for  48 
h. Then the acetone was dis t i l led off, the res idue  was dissolved in 10% sulfuric  acid,  and the excess  of 
ch romium tr ioxide was decomposed  with sodium sulfite.  The solution was made alkaline with sodium c a r -  
bonate and ex t r ac t ed  with ch lo roform.  The res idue  a f t e r  the solvent  had been dist i l led off was t r ea t edwi th  
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benzene, and 0.06 g of the init ial  (I) was sepa ra ted  off. The ma te r i a l  f rom the mothe r  solution (0.035 g) 
was chromatographed  on alumina and eluted with ether .  This gave dehydrolapaconidine with mp 230-232°C 
( e the r -me thano l ) .  IR spect rum:  1743 cm -1 (cyclopentanone). Mol. wt. 407. 

S U M M A R Y  

1. The s t ruc tu re  of the new alkaloid lapaeonidine has been establ ished.  

2. The s t ruc tu re  p roposed  prev ious ly  for  the product  of the react ion of lappaconine with sulfuric  
acid has been conf i rmed  on the basis  of chemica l  and spec t ra l  s tudies.  
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