
posed  on the CE at 290 nm. Consequently,  the configurat ion of the C 1 center  is de te rmined  only f r o m  the CE 
in the 200 nm region ,  a n  invers ion  of the  sign of which on acidif icat ion is suf fe red  by the th reo  f o r m  in a - h y -  
d ra s t ine  (V). In the e ry th ro  compounds d and l - f l - h y d r a s t i n e s  (VI, VII} the sign oE the CE 's  in the 200 n m  r e -  
gion does not change.  

The a s s ignmen t  of the two new phthal ide- isoquinol ine alkaloids cor ledine  and seve r t z ine  [4, 5] to the 
1R,9R s e r i e s  has  been conf i rmed  by the i r  CD spec t ra .  

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

The CD s p e c t r a  w e r e  r e c o r d e d  on a JASCO J -20  s p e e t r o p o l a r i m e t e r .  The concentra t ion of the solutions 
was 1 m g / m l  and the cel l  t h i cknesses  0.05 and 0.01 cm. Methanol was used as  the solvent .  On acidif icat ion,  a 
drop  of concent ra ted  hydrochlor ic  acid  was added to 2 ml  of a methanol ic  solution of the base .  The changes in 
CD took p lace  within an hour a f te r  the addition of the hydrochlor ic  acid. 

S U M M A R Y  

1. It has been  es tab l i shed  that  on protonat ton the th reo  i s o m e r s  of phthal tde- isoquinol ines  undergo an 
invers ion  of the s igns of the C E ' s  in the 290 and 200 nm reg ions ,  while in the case  of the e ry th ro  compounds 
only the ampl i tudes  of the co r respond ing  CE ' s  in the CD cu rves  change. 

2. An interconnect ton has  been es tab l i shed  between the p r e f e r r e d  conformat ions  of the th reo  and e ry th ro  
f o r m s  and the r e l a t i ve  in tensi t ies  of the ,L b C E ' s  in the CD cu rves  of  the phthalide-Lsoquinolines.  
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A L K A L O I D S  OF Delphinium btternatum 

B. T. Salimov, M. S. Yunusov, 
and S. Yu. Yunusov 

UDC 547.944/945 

We have studied the epigeal  pa r t  and roo t s  of the plant Delphinium b i t e rna tum Huth col lec ted  in the bud- 
d ing-f lower ing s tage on the s lopes  of  the F e r g a n a  r ange  at the Alchamaidan l andmark .  I l ienslne has p rev ious ly  
been i so la ted  f r o m  the epigeal  pa r t  of this plant [1, 2]. 

By c h l o r o f o r m  ext rac t ion  of the epigeal  par t  of the plant we obtained 1.3% of the combined alkaloids f r o m  
which,  together  with i l iensine,  we obtained f ive known alkaloids and th ree  new ones.  The constants  and corn-  
posi t ions  of these  b a s e s  a r e  given below: 

Alkaloid Composition rap, "C [a]D, deg 

Iliensine C.~H3,,NO: ~02--203 41 
Acomonine C._:,tt~NO: 2t,8--210 25 
Delphat ine C.,,~H ,.~NO- 107 38,4 
Anthr anoy tly coc tonine C3.,It~I~N .(J~ t6f3 51 
Browniine (I) C~H ~N~.): 110--112 a:'; 
Dehydrobrowniine (ILl) C.,H3~NO: !76 1"8 32 
10-Benzoylbrowniine (VII) Ca.,H',r~N O ~ 114--11:5 83 
10-Benzo~ li l iensine (VIII) Ca~H,I~NO~ 147--149 50 
10-Dehydroiliensine (III) C.~I-I:~N.D: 208--210 26 
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The alkaloid (D, p re sen t  in l a rge s t  amount,  c rys t a l l i zed  f r o m  ether  in the f o r m  of hexagonal  p r i s m s ,  and 
its pe rch lo ra t e  had mp 218°C (decomp.,  e t h a n o l - e t h y l  acetate) .  The composi t ion and spec t r a l  c h a r a c t e r i s t i c s  
both of the base  and of its sa l t s  coincided with those  of browniine,  which has been isolated f r o m  Delphinium 
rotundifol ium (Afan.) Sosk. et Fachieva  [3]. The la t t e r  was  identified by  a d i rec t  compar i son  of its ace ta te  
with an authentic s ample  of browniine ace ta te  kindly provided by Prof.  O. E. Edwards  (Canada). It mus t  be 
mentioned that  Edwards  et  al. [4] have descr ibed  borwniine as an amorphous  base .  Fo r  definit ive ident if ica-  
tion with browniine,  (1) was ace ty la ted  with acet ic  anhydride in pyridine,  which gave a monoaceta te  with mp 
128-130°C (hexane), identical  with browniine ace ta te  in all  r e s p e c t s .  

The base  (II), tool. wt. 465, d issolved r ead i ly  in ch lo ro fo rm and m o r e  spa r ing ly  in e ther  and methanol .  
The IR s p e c t r u m  of 0I) showed absorpt ion  bands at  3513 and 3455 c m  -1 (hydroxy groups) ,  1755 e m  -1 (carbonyl 
in a f i v e - m e m b e r e d  r ing) ,  and 1100 c m  -1 (ether C - O  bonds). According to its NMI~ spec t rum,  the alkaloid 
contained a N-ethyl  group ( th ree-pro ton  t r ip le t  at 1.00 ppm) and four methoxy groups ( s ix -p ro ton  s inglet  at 
3.23 ppm and t h r e e - p r o t o n  s ingle ts  a t  3.26 and 3.32 ppm). The facts  given pe rmi t t ed  the conclusion that  (H) was 
10-dehydrobrowniine  [5]. To conf i rm this ,  we reduced  (I1) with sodium t e t r ahyd robo ra t e  and obtained browni -  
ine. 

The new base  (III), tool. wt. 451, d issolved r ead i ly  in ch lo ro fo rm and acetone  and l e s s  r ead i ly  in e ther  and 
methanol.  The IR s p e c t r u m  of (lid showed absorpt ion bands at  3455 and 3275 c m  -1 (hydroxy groups) ,  1750 c m  "I  
(carbonyl in a f i v e - m e m b e r e d  r ing) ,  and 1100 c m  -1 (ether C - O  bonds). The NMR s p e c t r u m  contained signals  
due to a N-ethyl  group ( th ree-pro ton  t r ip le t  at 1.08 ppm) and to thre~ methoxy groups  (nine-proton singlet  at 
3.28 ppm). The m a s s  spec t rum,  in which, apar t  f r o m  that of the molecu la r  ion, peaks of the M - 15 (100%), 
M - 17, M - 31, and M - 33 ions were  obse rved ,  was s im i l a r  to those of acomonine  [6, 7] and i l iensine [2]. 

The acetylat ion of (HI) with acet ic  anhydride in the p re sence  of pyridine gave a monoaceta te  (IV) in the 
m a s s  spec t rum of which, as  in the spec t r a  of the ace ta tes  of acomonine (V) and of i l iensine (VI), the m a x i m u m  
peak was that of the M - 59 ion [2, 6]. 

In the NMR s p e c t r u m  of (IV), as in the spec t r a  of (V) and (VI), at 4.75 ppm there  is a one-pro ton  quartet ,  
with g 2 =7 Hz and Jz=10 Hz. The c h a r a c t e r i s t i c s  of the NMR and mass  s p e c t r a  show the p re sence  of a n a -  
hydroxy group at C 3 [2, 6]. 

The reduct ion of (lid with sodium t e t r ahydrobora t e  gave il iensine. In view of the p r e sence  in (iII) of only 
one secondary  hydroxy group and a carbonyl  in a f i v e - m e m b e r e d  r ing ,  it may  be concluded that (lid is 10-de-  
hydroi l iens ine ,  not p rev ious ly  desc r ibed  in the l i t e ra tu re .  

The base  (VII) d issolved r ead i ly  in ch lo ro fo rm and acetone and less  r ead i ly  in ether  and ethanol. Its ]1~ 
s p e c t r u m  showed absorpt ion  bands at 3460 e m  -1 (hydroxy groups) ,  1715 cm -1 (ester  grouping),  1610 and 1585 
c m  - I  (a romat ic  r ing),  and 1100 c m  -~ (ether C - O  bonds). The ~ s p e c t r u m  of the alkaloid has the s ignals  of 
a N-ethyl  group ( three-proton t r ip le t  at  1.01 ppm) of four methoxy groups  (nine-proton singlet  at 3.22 ppm and 
th ree -p ro ton  singlet  at 3.32 ppm) and of five a roma t i c  protons (7.42-8.10 ppm). The a lka l ine  hydro lys i s  of 
(VII) gave an amino alcohol - browniine - and benzoic acid. The r e su l t  of hydro lys i s  ag reed  comple te ly  with 
the f ea tu res  of the m a s s  s p e c t r u m  of (VII) which contains the peak of the molecu la r  ion with m / e  571 and a 
s t rong  peak of an ion with m / e  105 due to a benzoic acid res idue .  Consequently, (VII) was benzoylbrowniine,  a 
and the posit ion of the benzoyloxy group r ema ined  to be elucidated. In the weak field at 5.00 ppm, the N2V~ 
s p e c t r u m  of (VII) contained a one-pro ton  t r ip le t  with J ~ 5  ttz. On pass ing to browniine,  it d isappeared .  In 
view of the p re sence  of only one seconda ry  hydroxy group in the browniine molecule  the above-ment ioned  
signal can be ass igned  unambiguously  to the fi-proton at C10 [8] geminal  to the benzoyloxy group. Consequently,  
(VII) is 10-benzoylbrowniine,  not p rev ious ly  descr ibed  in the l i t e ra tu re .  

The base  (VIII) r ead i ly  dissolved in the usual~organic solvents .  The IR s p e c t r u m  of (VIII) has absorpt ion  
bands at  3460 c m  -1 (hydroxy groups) ,  1715 cm -~ (ester  grouping), 1585 and 1602 c m  -1 (aromat ic  r ing) ,  a n d l l 0 0  
c m  -~ (ether C - O  bonds). The ~ spec t rum showed the s ignals  of a N-ethyl  group ( three-pro ton  t r ip le t ,  at  
1.08 ppm), of th ree  methoxy groups (nine-proton singlet  at 3.27 ppm), and of five a r o m a t i c  protons (7.43-8.06 
ppm). In the m a s s  s p e c t r u m  of the base ,  the m a x i m u m  peak was that of the M - 15 ion. The alkaline hydro lys i s  
of (VIII) led to an amino alcohol - i l iensine - and benzoic acid, which is in ha rmony  with the mass  spec t rum of 
the base  (M + 557 and peak of an ion with m / e  105). Thus,  (VIII) was a benzoyl i l iensine and it r ema ined  to 
elucidate the posit ion of the benzoyloxy group. 

In the weak f i e lda t  5.01 ppm in the NMR s p e c t r u m  of (VIII} the re  is the signal of a proton geminal  to a 
benzoyloxy group, which pe rmi t s  the C? and C 8 posi t ions to be excluded. The appea rance  of a s ignal  ha the 
f o r m  of a t r ip le t  with J ~ 5  Hz makes  it poss ib le  to ass ign  it to the f l-proton at C10 [8]. Thus (VIII) is the p r e -  
v iously  unrepor ted  10-benzoyl i l iensine.  
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Chloroform extract ion of 2.2 kg of the roots  of the plant yielded 0.61% of combined alkaloids f r o m  which 
we isolated browniine,  delphatine, and a new base which we have called delbiterine (IX), C2sH4INOT, with mp 
137-138°C, mol.wt. 467. The IR spec t rum of (IX) has absorpt ion bands at 3495 cm -1 (hydroxy groups) and 1100 
cm -I  (ether C - O  bonds). According to its NM1R spect rum,  (IX) contains a N-ethyl group ( three-proton t r iplet  
at 1.02 ppm) and four methoxy groups ( three-proton singlets at 3.17 and 3.25 ppm and s ix-proton singlet at 
3.38 ppm). The cha rac t e r i s t i c s  of its IR, NMR, and mass  spec t ra  enable (IX) to be assigned to the diterpene 
alkaloids with a lycoetonine skeleton and its formula  to be developed in the following way: 

Ct~H2,(." N - C,,H~,) ( O H h  (DCH3) ,, 

which is identical with the developed formulas  of lycoctonine and brownihue. A direct  compar ison of ( I X )  with 
lycoctonine and br0wniine showed their  nonidentity. The mass  spec t rum of (IX), in which the peak of the M - 
31 ion is the m~ximum peak, showed the presence  of a methoxy group at C l [9] and its c loseness  to the mass  
spec t ra  of lycoctonine and browniine. 

The methylat ion of (IX) with methyl iodide in dioxane and the presence  of sodium hydride led to com-  
pound (X), the perchlora te  of which was identical in all r e spec t s  with that  of 7 ,19-di-O-methyl lycoctonine [10]. 
The cor re la t ion  pe r fo rmed  conf i rmed the presence  of a lycoctonine skeleton in (IX) and showed the positions 
of the substituents,  including their  configurations.  It r emained  to elucidate the mutual positions of the sub- 
stituents. The acetylat ion of (IX) with acetic anhydride in pyridine gave the monoacetate  (XI), which shows the 
secondary  nature  of one of the hydroxy groups. The signal of the proton geminat to the acetoxy group appears  
in the NMR spec t rum of (XI) at 4.73 ppm in the f o r m  of a one-proton quartet  with J1 ~7  Hz and J2 ~ 10 Hz. In 
view of this ,  and also of the fact that the re  is a methoxy group at C1, it may be concluded that the only position 
remaining  for the secondary  hydroxy group is C15. According to Dreiding models and in v iewof  the fact that 
r ing D has a dis tor ted chai r  conformation,  the dihedral angle between the a proton at C15 and the fl proton at 
Cli is 90-100 °, that with the a proton at CiB is 20-30 °, and that with the fl proton at Cle is 140-150 °. In the f i r s t  
case ,  J1 ~ 0 Hz, in the second case J2 ~ 7-8 Hz, and in the third  case J3 ~ 10 Hz. 

Thus, delbiterine has the s t ruc ture  (IX). 

~ ~,5-~ OCHa 

H s R ~ 2O~~3HC~ "~ - ;J'" R 

,= OCHs H 

11I. R=-  H; R ~ =  O.  

I V .  R = COCH3; R~ = O 

A c o m o n i n e  : R = H; R~ = OCH3 

lliersine :R=H; RI=OH 
V. R ~- COCH~; R~ = OCH3 
VI, R = COCH~; Rt -- OH 

V llI. R ~ H; RI=OCOC~H5 

, OCH3 I ~ y  OR~ 

:,'~ ~ "OH 

I, R~ R~=CH3; RI=R~ -~t1 
VII, R=R~=CH3; RI~FI; R2==COC~I%. 
IX. R=R:~=CH3; R~=R3--H 
X. R = R~ = R,,=R3=CH3 

X1. R = R= ~ CH3; R~=FI; R~ == COCH3 
Lycocmnine: R ~R~=H; R~ --: R3 :-: Ct4~_ 

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

The homogenei ty of the substances was checked by chromatography in a thin layer  of KSK si l ica gel in 
the benzene - methanol (4 : 1) and c h l o r o f o r m -  methanol (20 : 1) sys tems  and on alumina of "for chromatography"  
grade  inthe e h l o r o f o r m - m e t h a u o l  (50:1) sys tem.  The NMR s p e c t r a w e r e t a k e n  in CDC13 on J1NqVI-4H-100/100 MHz 
ins t ruments  with HMDS as internal  s tandard  (the values a re  given on the ~ scale) and the m a s s  spec t ra  on an MKh-13q 
ins t rument  fitted with a s y s t e m  for  di rect  introduction into the ion source .  The specific rotat ions were  deter  
mined on a JASCO 3-20 spec ropo l a r ime te r  in ch loroform.  

Isolation of the Alkaloids f r o m  the Epigeal Part .  The ch lo roform extraction of 2.62 kg of the a i r - d r y  
epigeal par t  of D. b i te rna tum gave 27 g of combined ether-soluble  and 7 g of combined ch loroform-soluble  
alkaloids. On t r ea tment  with acetone,  the chloroform-soluble  mater ia l  yielded 2.2 g of [liensine. The com-  
bined e ther -so luble  alkaloids were  dissolved in ethanol, and the solution was acidified with 10% alcoholic pe r -  
chlor ic  acid. The acid solution was diluted with water and washed with ch loroform and then, with cooling, it wa 
made alkaline with sodium carbonate and was extracted with ether and with ch loroform (to exhaustion). This 
gave ch loroform washing f ract ion A (19.5 g), an alkaline ethereal  fraction B (3.8 g), and an alkaline chloroform 
fract ion C (3.4 g) of the total alkaloids. Frac t ion  A, on t rea tment  with acetone, yielded 5.9 g of a crys ta l l ine  
mixture  of perch lora tes .  This was dissolved in water ,  and the solution was made alkaline with sodium carbon-  
ate with cooling and was extracted with ether and then with chloroform.  
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The ether-soluble  f ract ion (4.7 g), on t rea tment  with methanol, yielded 0.95 g of a crysta l l ine  mixture of 
two bases ,  which was chromatographed on a column of alumina (1 : 100). The alkaloids were eluted with e t h e r -  
ch loroform (10 : 1), 30-ml f rac t ions  being collected. Frac t ions  1-2, on t rea tment  with methanol, yielded 0.4 g 
of dehydrobrowniine with mp 176-178°C, and fract ions 6-18, again on t rea tment  with ether,  gave 0.28 g of 
browniine with mp 1!0-112°C. The mother  liquor (containing 3.73 g of material) ,  after  the separat ion of 0.95 g 
of a mixture of bases ,  was chromatographed on a column of alumina. The alkaloids were eluted with ether,  
250-ml fract ions being collected. Fract ions  3-18 of the ethereal  eluate were combined and acetylated with 
acetic anhydride in pyridine. The product was separated into an alkaline hexane-soluble and an alkaline e ther -  
soluble fraction. F r o m  the hexane fract ion (1.15 g) 0.73 g of browniine acetate was separated with the aid of 
hexane [sic]. The mother solution (0.41 g), after the separat ion of the browniine acetate,  was evaporated, the 
res idue  was dissolved in ethanol, and the solution was acidified with 10% alcoholic perchlor ic  acid to give 0.18 g 
of delphatine perchlorate .  

After the separation of 5.9 g of a crysta l l ine  mixture of perchlora tes ,  the mother liquor was evaporated, 
the res idue was dissolved in water ,  and the solution was made alkaline with sodium carbonate and was ex- 
t rac ted  with ether and with chloroform.  The ch loroform fraction, on t rea tment  with acetone, yielded 0.55 g of 
iliensine. The ethereal  fract ion (11.48 g) was Chromatographed on a column of alumina (1:70). The alkaloids 
were eluted with ether (15 fractions),  with mixtures of ether and ch lo ro fo rm (10:1,  f ract ions  16-23; 1 : 1, f r a c -  
tions 24-30), and with ch loroform (fractions 31-34), and then with c h l o r o f o r m -  methanol (10 : 1, f ract ions 35- 
37), 500-ml f ract ions  being collected. On t rea tment  with methanol, f ract ion 2 yielded 0.084 g of 10-benzoyl-  
browniine0 and fraction 5, on t rea tment  with ether,  gave 0.041 g of 10-benzoyliliensine. On acidification with a 
10% ethanolic solution of perchlor ic  acid, f ract ions  10-13 deposited 0.44 g of delphatine perchlorate .  By the 
action of methanol, f ract ions 27-28 yielded 0.25 g of acomonine, and fract ions 32-33 gave 3.3 g of browniine 
perchlora te  with mp 218 (e thanol-e thyl  acetate). Fract ion 38 gave 0.14 g of iliensine. 

Fract ion B was chromatographed on a column of alumina (1 : 100). The alkaloids were eluted with ether 
(fractions 1-14) and then with chloroform,  250-ml fract ions being collected. Treatment  of fraction 3 with 
acetone gave 0.14 g of anthrancyllycoctonine and t reatment  of fract ions 4-5 with methanol yielded 0.19 g of 10- 
dehydroiliensine. F r o m  fraction 17 was obtained 0.1 g of iliensine perehlorate  with mp 204°C (deeomp.). 

Fract ion C was t reated with acetone to give 1.5 g of iliensine, and the mother liquor (4.2 g) was ch roma-  
tographed on a column of alumina (1:70), 250-ml fract ions being collected. The alkaloids were eluted with 
ether (fractions 1-13) and then with chloroform (fractions 14-18). The action of acetone on fract ion 2 gave 
0.13 g of anthranoyllycoctonine,  and the action of methanol on fract ion 5 gave 0.035 g of 10-dehydroUiensine 
and that of acetone on fract ion 14 gave 0.17 g of iliensine. 

The 10-dehydrobrowniine,  after one recrys ta l l i za t ion  f rom methanol, had nap 176-178°C. 

Reduction of 0.1 g of the base with sodium te t rahydroborate  [5] yielded 97 mg of browniine. 

The 10-dehydroil iensine crys ta l l ized  f rom methanol in the fo rm of needles with rap 208-210°C. 

R.edaction of !0-Dehydroi l iensine.  In portions over one h o u r ,  0.06 g of sodium te t rahydrobora te  was 
added to 0.05 g of the base in a mixture of 10 ml of methanol and 1 ml of water.  The mixture was then boiled 
for  30 rain. After the solvent had been evaporated off, the res idue was t reated with water,  the mixture was 
made all~aline with sodium carbonate,  and the r e a c t i o n  product was extracted with chloroform. The res idue  
after  the elimination of the ch loroform was crys ta l l ized f rom acetone. This gave iliensine with mp 196-200°C. 

Saponification of 10-Benzoylbrowniine. A mixture of 0.05 g of the base with 5 ml of 5% methanolie caustic 
soda was heated for 1 h. After the usual working up, 0.019 g of browniine perchlora te  was obtained with mp 
214°C (decomp., e thano l -e thy l  acetate),  together with benzoic acid having mp 120°C. 

Saponification of 10-Benzoylil iensine.  The base was heated in 5 ml of 5% methanolie alkali for 1 h, and 
iliens ine was obtained with mp 194-198°C, together with benzoic acid. 

Isolation of Alkaloids f r o m  the Roots.  The ch loroform extraction of 2.2kg of the roots  of D. bi ternatum 
yielded 13.23 g of combined e ther-soluble  alkaloids and 0.27 g of combined chloroform-soluble  alkaloids. The 
e ther-soluble  alkaloids were  dissolved in the minimum amount of ethanol and the solution was acidified with 
10% ethanolic perehlor ic  acid. After 24 h, 11.6 g of a crys ta l l ine  mixture of perchlora tes  with mp 215-217°C 
(deeomp.) was isolated. Two recrys ta l l i za t ion  f r o m  methanol yielded 6.1 g of browniine perehlorate  with nap 
218°C (decomp.). The mater ia l  f rom the mother  liquor f rom the recrys ta l l i za t ion  of browniine perchlora te  
(5.46 g) was dissolved in water  and the solution was made alkaline with sodium carbonate and was extracted 
with ether. The res idue after the elimination of the solvent (4.7 g) was chromatographed on a column of alumina 
(1 : 100). The alkaloids were  eluted with ether (fractions 1-10) and then with ether - methanol (10 : 1). Fract ion 
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3 yie lded 0.24 g of delphatine pe rch lo ra t e  with mp  219-220°C (decomp.,  ethanol). The combined f rac t ions  5-11 
w e r e  acidif ied with 10% ethanolic pe reh lo ra t e  and by means  of a mix tu re  of ethanol and ethyl ace ta te  (1 : 10) 1.9 
g of  browni ine  p e r c h l o r a t e  was isolated.  

After  the sepa ra t ion  of 11.6 g of a c rys ta l l ine  mix tu re  of pe r ch lo r a t e s ,  the m a t e r i a l  f r o m  the mother  
l iquor  was  d i s so lved  in wa t e r ,  the solution was made alkal ine with sodium carbona te ,  and it was ex t rac ted  with 
ch lo ro fo rm.  The r e s i d u e  a f te r  the e l iminat ion of the solvent (2.1 g) was ch romatographed  on a column of 
a lumina  (1 : 100). The alkaloids  w e r e  eluted with e ther  (fractions 1-8), with e ther  - c h l o r o f o r m  (10 : 1, f rac t ions  
9-18; and 1 : 1, f r ac t ions  19-23), and then with ch lo ro fo rm (fractions 24-28). Frac t ions  21-22 w e r e  combined,  
d i sso lved  in ethanol,  and acidif ied with 10% alcoholic pe r ch lo r i c  acid,  and 0.19 g of delphatine pe rch lo ra t e  was 
obtained. F rac t ions  24-25 yielded 0.75 g of browniine pe rch lo ra t e .  F rac t ions  26 and 27 were  combined and 
t r e a t e d  with acetone to give 0.056% g of delbi ter ine.  

Acetylat ion of Delbi ter ine.  A mix tu re  of 0.036 g of the ba se ,  2 ml  of acet ic  anhydride,  and 0.5 ml  of 
pyridine was left  at r o o m  t e m p e r a t u r e  for  four days.  After  the usual  working up, 0.04 g of a c h r o m a t o g r a p h i -  
ca l ly  homogeneous subs tance  with M + 509 was obtained. NMR spec t rum:  1.98 ppm (OCOCHs). 

Methylation of Delbi ter ine .  A mix tu re  of 0.043 g of the base ,  5 ml  of dioxane, 2 ml  of methyl  iodide, and 
40 rag of sodium hydride  was heated with s t i r r i ng  for 7 h. The sodium hydride was s epa ra t ed  off, and the 
f i l t ra te  was  evapora t ed  to d ryness .  The r e s idue  was d isso lved  in 5% sul fur ic  acid,  and the acid solution was 
washed  with e the r ,  made  a lkal ine  with sodium carbona te ,  and ex t rac ted  with e ther .  The solvent  was evapora ted  
off, the r e s idue  was d isso lved  in methanol ,  and the solution was acidif ied with 10% methanol ic  pe rch lo r i c  acid. 
The act ion of a mix tu re  of e ther  and methanol  led to the isolat ion of 0.023 g of d imethylde lb i te r ine  p e r c h l o r a t e  
with mp  109°C (foaming). Mass  s p e c t r u m :  M + 495, M -  15 (70%), M -  31 (100%), M -  33. NM:R s p e c t r u m :  
3.15 (3H), 3.24 (3H), 3.27 (3H), 3.32 (3H), 3.34 (3H), and 3.52 (3H). 

SUMMARY 

The combined alkaloids of the epigeal part and roots of Delphinium biternatum have been investigated. 
From the epigeal part, in addition to the iliensine detected previously, aeomonine, browniine, dehydrobrowni- 
ine, delphatine, anthranoyllycoctonine, and three new bases for which the structures of lO-dehydroiliensine, 
lO-benzoyliliensine, and lO-benzoylbrowniine have been established, have been isolated. 

From the roots have been isolated browniine, delphatine, and a new base, delbiterine. A lycoetonine 
skeleton has been established for delbiterine and the positions of the substituting groups have been determined. 

1. M.S. 

2. M . S .  
3. N . K .  
4. M . H .  
5. M . H .  
6. V . E .  
7. V . E .  
8. S .W.  
9. M.S .  

10. B . T .  
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