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We have invest igated Delphinium dic tyocarpum col lected in the Dzhungarski i  Alatau: in the environs  
of the vi l lage of Topolevko (roots,  f lowering phase) and in the upper  r eaches  of the R. Koktal,  Kuyandysai  
(epigeal par t ,  budding phase) .  Methyllycaconit ine has been isolated prev ious ly  f rom this plant col lected 
in the nor thwes te rn  spurs  of the Tarbaga ta i  range (epigeal par t ,  f lowering phase)  [1]. 

By ch lo ro fo rm ex t rac t ion  of the epigeal  pa r t  of D. d ic tyocarpum we obtained 0.58% of combined a lka -  
loids ,  f rom which we isola ted methyl lycaconi t ine ,  eldeline (deltaline), eldelidine, and a new alkaloid which 
we have cal led dic tyocarpine  {I), C26H3908N, mp  210-212°C, tool. wt. 493 (mass  spec t rome t r i ca l ly ) .  

The IR spec t rum of the base  (I) has  absorpt ion bands at (cm -j) 3490 {hydroxy groups) ,  1710 (es te r  

grouping), and 1140 (e the r  C - O  bonds).  The NMR spec t rum has s ignals  due to a ~-- C--CH3 group ( t h r e e -  
/ 

proton s inglet  at 0.91 ppm), to two methoxy groups ( th ree-pro ton  singlets  at 3.32 and  3.20 ppm), to a m e t h -  
ylenedioxy group (two one-pro ton  s ingle ts  at 5.14 and 5.08 ppm), to an >N-ethyl  group ( three proton t r ip l e t  
at 1.03 ppm), and to an acetoxy group ( th ree-pro ton  singlet  at 2.04 ppm). The alkal ine hydro lys i s  of (I) 
gave an amino alcohol lacking an acetoxy grouping, accord ing  to its NMR and IR spec t r a .  Acetylat ion of 
the base  with acetyl chloride gave a diacetate .  Consequently, the developed fo rmula  of d ic tyocarpine  is 

C,gH~, (>N--CH~--CH3) (OH)~ (OCH3)2 (O(~3) (CH~Og. 

When the developed fo rmulas  of d ic tyocarpine  and eldeline a r e  compared ,  it can be seen that they 
dif fer  by the n u m b e r  of hydroxy and methoxy groups .  The s imi la r i ty  of these  b a s e s  is  shown by the i r  m a s s ,  
NMR, and IR spec t r a .  In the m a s s  spec t rum of (I), just  as in the m a s s  spec t rum of eldeline,  the peak of the 
M - 3 1  ion is the m a x i m u m  peak, which shows the p re sence  of a methoxy group at C 1 [2]. Second in intensity 
is the peak of the M - 5 9  ion (20% of the max imum) .  In the NMR spec t rum of (I) the re  is a signal in the 
fo rm of a one-pro ton  singlet  at 5.42 ppm which shif ts  upfield by 1.2 ppm when the acetoxy group is sapon-  
ified. A s i m i l a r  shift  is obse rved  in eldeline (5 .41--4 .22 ppm) for  the proton at  C 6. The  p re sence  in d ic -  
tyocarpine  of an acetoxy group at C 6 is  conf i rmed by the peak of the M - 5 9  ion in i ts  m a s s  spec t rum,  which 
is also c h a r a c t e r i s t i c  for  eldeline.  The dihedral  angle made by the fl proton at C 5 with an ~ pro ton  at  C 6 
is approx imate ly  90-100 ° and that with a B proton at C 6 is ~ 30°: in the f i r s t  case ,  J c a l c  ~ 0 Hz, and in the 
second J c a l c ~ 7 - 8  Hz. Thus,  as  in eldeline [3], the acetoxy group at  C 6 has the fl configurat ion.  On pass ing  
f r o m  (I) to i t s  amino alcohol,  as  on pass ing  f rom eldeline to eldelidine,  an i n c r e a s e  in the difference in the 
chemica l  sh i f t s  (CSs) of  the or_e-proton s ingle ts  of the CH202 group by 4-5 Hz is  obse rved .  This  p e r m i t s  
the methylenedioxy group in d ic tyocarpine  to be p laced at C~ and C 8. 

In the proof  of the s t ruc tu re  of some aconitine alkaloids,  it was  shown that  when the re  is an ~ - h y -  
droxy group at  C10 and no subst i tutents  at C 9 and Cn, the signal of the geminal  proton is always p r e sen t  at 
about 4.1 ppm in the fo rm of a poor ly  reso lved  t r ip le t  with J ~5  Hz [4, 5]. The r e p l a c e m e n t  of the hydroxy 
group by a methoxy group shifts  the signal of the Cl0 proton in delphatine to 3.52 ppm [6] and in 10-meth-  
y l t a l a t i samine  to 3.6 ppm.  In the NMR spec t rum of eldeline (OCH 3 at Cl0 ) t he re  is a signal in the fo rm of 
a one-pro ton  t r ip le t  at 4.09 ppm (J ~ 5 Hz). Taking the given informat ion into account,  it may be concluded 
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that this downfield shift of the signal is caused by the descreening influence of an OH group at Cl3. The 
la t te r  has the fl configuration [3, 4]. The corresponding signal in the NMR spect rum of dictyocarpine and 
its amino alcohol is located at 4.55 ppm (J ~ 5 Hz). It follows from what has been said above that in com-  
pound (I) there  is an s - O H  group at C10 the geminal proton of which is descreened by a hydroxy group at 
Ci3. 

m C Y - - - - , (  

CH s ~: 

EldeHne (DeltaHne) 

The chloroform extract ion of the roots  of D. dic tyocarpum gave 1.83°/o of combined alkaloids; from 
them we obtained methyllycaconitine,  lycoctonine, and the new bases  GI) and (£[I). Base (II) is amorphous 
with mol. Wto 453 (mass spect rometr ica l ly) .  Its IR spectrum has absorption bands at 3440 cm-1 (hydroxy 
group) and 1100 cm-I  (e ther  C - O  bonds). The NMR spectrum shows a th ree-pro ton  tr iplet  at 1.01 ppm 
(> N -  CH 2- CH3) and th ree-pro ton  singlets at 3.28, 3.40, and 3.47 ppm (3 OCH3). The mass  spectrum of 
(II) is charac ter i s t ic  for  the mass  spect ra  of the diterpene alkaloids with a lycoctonine skeleton and its 
maximum peak is M - 3 1 ,  which shows the presence  of a methoxy group at Cl [2]. The acetylation of (II) 
with acetic anhydride in pyridine gave a diacetate.  This shows that the two hydroxy groups are  apparently 
secondary.  The presence  in its NMR spectrum of a one-proton triplet  at 4.1 ppm (J ~ 5 Hz) shows that 
one of them is located at C10. On the basis  of the s imilar i ty  of the mass ,  NMR, and IR spec t ra  of substance 
(TI) and of lycoctonine, the following developed formula may be writ ten for the fo rmer :  

CloH~,l (>N--CH2-CH~) (OHL (OCH3)3. 

Base ( l id is amorphous with mol. wt. 541 (mass  spectrometr ical ly) .  IR spectrum (cm-1): 3400 (OH}, 
1720 ( e s t e r  carbonyl),  1593 (aromatic ring}. NMR spectrum: th ree -pro ton  tr iplet  at 1.01 ppm (> N - C H  2- 
CH3}, th ree-pro ton  singlets at 3.20, 3.31, and 3.36 ppm (3 OCH3), and signals at 7.45-8.05 ppm (five a ro -  
matic  protons of a benzoyloxy group}. 

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

The homogeneity of  the substances was checked by chromatography in a thin l aye r  of SnSK silica gel 
in the b e n z e n e - m e t h a n o l ' ( 4 :  1) system. The NMR spect ra  (deuterochloroform) were taken on a JNM-4H- 
100/100 MHz instrument  with HMDS as internal standard (the values are  given in the 5 scale), and the mass  
spec t ra  on anMKh-1303 inst rument  fitted with an a l l -glass  sys tem for the direct  introduction of the sample 
into the ion source.  

Isolation of the Alkaloids. 1. The chloroform extract ion of 18 kg of the epigeal par t  of D. dictyo- 
carpum gave 105.9 g (0.58%) of total alkaloids. These were dissolved in ethanol, and the solution was acid-  
ified with 10~0 perchlor ic  acid. On tr i turat ion,  microcrys ta l l ine  methyllycaconit ine perchlora te  deposited 
(27.9 g). After the separat ion of this precipitate the mother  l iquor was evaporated,  the residue was d is-  
solved in water,  and the solution was washed with chloroform,  made alkaline with sodium carbonate with 
cooling, and exhaustively extracted with chloroform.  This gave a washing chloroform fraction A (62.5 g) 
and an alkaline chloroform fract ion B (15.5 g}. The t rea tment  of fraction A with acetone gave 35.5 g of 
eldeline. After this had been separated off, the mother liquor of fract ion A was evaporated, and the res idue 
was dissolved in 5% sulfuric acid. The acid solution was washed with chloroform, made alkaline with so-  
dium carbonate with cooling, and extracted with e ther  and chloroform.  The ethereal fract ion deposited 
c rys ta l s  (7 g} identified as eldeline. 

Fract ion B was dissolved in 5% sulfuric acid, and the solution was made alkaline with sodium c a r -  
bonate with cooling and was extracted with ether and chloroform.  The ethereal  fraction (9.07 g} was di-  
vided according to basic strengths into eleven fract ions.  Fract ions  6-8 crystal l ized.  The crys ta ls  from 
fraction 6 consisted of a mixture of eldeline and dictyocarpine° Fract ions 7 and 8 gave 0.3 g of dictyo- 
carpine with mp210-212°C (hexane-acetone}.  Fract ions 9 and 10 were combined and chromatographed on 
a coluInn of alumina (1: 100). Elution with a mixture of chloroform and methanol (50: 1) yielded eldelidine 
with mp 227-230°C. 
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2. The ch lo ro form ex t rac t ion  of 3 kg of the roots  of D. d ic tyocarpum gave 55 g (1.8370) of total a lka -  
loids; these  were  dissolved in ethanol,  and the solution was acidified with 87O perch lo r i c  acid solution. On 
t r i tu ra t ion ,  methyl lycaconi t ine  pe rch lo ra te  deposited (37.3 g). The mothe r  solution, a f t e r  the separa t ion  
of this prec ip i ta te ,  was evaporated;  the res idue was dissolved in water ,  the solution was washed with ch lo ro -  
fo rm (fraction A) and was then made alkaline with sodium carbonate ,  with cooling, and was ex t rac ted  with 
benzene (fraction B) and with ch lo ro fo rm (fraction C). The solvents  were  dist i l led off. F rac t ion  A was d i s -  
solved in 57O sulfur ic  acid, the solution was washed with ch loroform,  made  alkaline with sodium carbonate ,  
with cooling, and ex t rac ted  with ch loroform.  The alkaline ch lo ro fo rm f rac t ion  was separa ted  according  
to bas ic i ty  into e leven f rac t ions .  F rac t ions  6-8 were  combined and chromatographed  on a column of a lu-  
mina  (1: 70), Elution with a mix tu re  of benzene and methanol (50: 1) gave base  (III) (0.4 g). F rac t ions  10 
and 11 were  combined and t r ea t ed  with methanol .  This  gave 0.2 g of lycoctonine.  

F rac t ion  B was sepa ra ted  accord ing  to bas ic i t i es  into eight f rac t ions .  F rac t ions  5-8 were  combined 
and chromatographed  on a column of a lumina (1: 50). Elution with a mix tu re  of benzene and methanol (1:  
1) gave 0.3 g of the base  (II). 

F rac t ion  C was sepa ra ted  according  to bas ic i t i es  into seven  f rac t ions .  F rac t ions  6 and 7 were  c o m -  
bined and chromatographed  on a column of a lumina (1 : 70). Elution with a mix tu re  of ch loroform and m e t h -  
anol (25: 1) gave 0.05 g of base  (II) and 0.1 g of lycoctonine.  

Saponification of Dictyocarpine.  A mix tu re  of 0.07 g of the base  and 10 ml  of 57o methanol ic  alkali  
was  heated in the wa te r  bath for  30 rain. The solvent was evapora ted  off, and the res idue  was diluted with 
wate r ,  with cooling, and was ex t rac ted  with e ther .  A crys ta l l ine  substance  deposi ted with mp 204-205°C 
(ether), M + 451. 

Dictyocarpine  Diacetate .  A mix ture  of 0.07 g of the base  and 7 ml of acetyl  chlor ide was kept in a 
sealed tube at 40-50°C for  30 h. The excess  of acetyl  chlor ide was evapora ted  off, and the residue was d i s -  
solved in wa t e r  with cooling, and the solution was made alkaline and was ex t rac ted  with e ther .  After  p r e -  
pa ra t ive  separa t ion  in a thin l a y e r  of s i l ica  gel in the b e n z e n e - a c e t o n e  (1 : 1) sys t em,  an amorphous  d i ace -  
tare was isolated with M + 577. NMR spec t rum:  2.02 ppm (30COCH3). 

Diacetate  of the Base {II). A mix tu re  of 0.2 g of the base  (II), 4 ml of acet ic  anhydride,  and a few 
drops  of pyridine was left  at room t e m p e r a t u r e  for  th ree  days.  The res idue  a f t e r  the e l iminat ion of the 
solvent was t r ea t ed  with ice water ,  made  alkaline with sodium carbonate ,  and ex t rac ted  with e ther .  The 
reac t ion  product  was purif ied on a column of a lumina (1: 100)° Elution with a mix tu re  of benzene and m e t h -  
anol (100: 1.5) gave an amorphous  chromatographica l ly  homogeneous substance with M + 537. NMR s p e c -  
t rum:  2.0 ppm (20COCH3). 

10-Methyl ta la t i samine .  A mix tu re  of 0.5 g of ta la t i samine ,  1 ml of methyl  iodide, and 0.15 g of so -  
dium hydride in 30 ml of dioxane was boiled for  2 h. It was then f i l tered,  and the f i l t ra te  was evapora ted .  
On t r e a t m e n t  with benzene the reac t ion  product  c rys ta l l i zed ,  mp 107-110°C (from hexane), M + 435; NMR 
spec t rum:  3.20 (3H); 3.22 (3H); 3.25 (3H); 3.33 (3H). 

S U M M A R Y  ' 

F r o m  the roots  and epigeal p a r t  of Delphinium dic tyocarpum f rom two growth s i t e s  have been i so -  
lated methyl lycaconi t ine ,  eldel ine,  eldelidine, lycoctonine,  the new base  d ic tyocarpine ,  and bases  {II) and 
(III). The lycoctonine skeleton has been proposed for  d ic tyocarpine  and the posi t ions of the substi tuting 
groups have been suggested.  
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