
C I R C U L A R  D I C H R O I S M  O F  

A L K A  L O I D S  

S O M E  I~HT H A  L I D E - I S O Q U I N O L I N E  

G.  P .  M o t s e e v a ,  I .  A.  I s r a i l o v ,  
M.  S. Y u n u s o v ,  a n d  S. Yu .  Y u n u s o v  

UDC 547.944/945 

In the p re sen t  paper  we consider  some  di f ference  in the CD spec t r a  of the threo  and e ry th ro  f o r m s  of the 
phthal ide- isoqutnol ine a lkaloids  cor ledine  (I), s eve r t z tne  (1I), l - a d l u m i n e  (liD, adlumidine (IV), d - a - h y d r a s t i n e  
(V), d-  and l - f l - h y d r a s t i n e s  (VI and VII), l -b icucu l l ine  (VIII}, and cor lumine  (IX). 

It has been es tab l i shed  [1] that the configurat ion of the a sYmmet r i c  center  at C 1 can be de te rmined  f r o m  
the Cotton effects  (CE's)  i n t h e  290 and 205 nm reg ions  which a r e  due, r e spec t ive ly ,  to the ' L  b and 'B a r o m a t i c  
t r ans i t ions  of the te t rahydro tsoquinol ine  moie ty  ("T ~ sys tem)  and the C 9 cen te r ,  and f r o m  the C E ' s  in the 320 
and 225 nm reg ions ,  which a r e  connected with the analogous t rans i t ions  of the phthaltde moie ty  of the molecule  
("P~ sys t em)  and it has been  obs e rved  that  the CD s p e c t r a  of the phthal tde- tsoquinol ines  do not change ap-  
p rec i ab ly  on protonat ton.  

Our m e a s u r e m e n t s  have shown that the la t te r  conclusion is not quite accura te .  

As can b e s e e n  f r o m  Fig. i and the r e s u l t s  given in Table  1, on acidif icat ion in the case  of the e ry th ro  
i s o m e r s  (VI-IX) t he r e  is in fact  a change only in the ampl i tude of the CE ' s ,  while in the case  of the th reo  c o m -  
pounds (I-V) the s igns of the Cotton effects  in the 290 and 200 nm regions  connected with the C 1 center  change. 
After  neut ra l iza t ion ,  the or ig ina l  s igns of  the C E ' s  a r e  r e s t o r e d ,  i .e . ,  the p roce s s  is r e v e r s i b l e .  This  fact  must  
be borne  in mind in de te rmin ing  the configurat ions of the C 1 center  in hydrochlor tdes  of phthal tde- isoquinol ine 
alkaloids.  

R~0 ~ ~ J ' ~ N - C H  3 1. R'==H; R-~=CH3; R:,: R4=CH.: 

¢ A y ,  c iiI.l . 
=8 IV, VIII. RL~-R==CH=; R :% R.,::=CH.. 

0~ [4~R a v -v i i .  RLfiR=--CHz Ra=R4--CHa 

Since in 1 -benzyl te t rahydro isoquinol ines  the s igns of the CE 's  a r e  r e t a ined  on protonat ion [2], the in- 
ve r s i on  of the s igns of the CE ' s  in compounds (I-V) can be explained only by conformat ional  changes that a r e  
m o r e  subs tant ia l  for  the th ree  f o r m  than for the e ry th ro  form.  Another d i f ference  between the e ry th ro  and 
th ree  i s o m e r s  mus t  a lso  be  mentioned.  In the erytbaeo compounds (VI-IX) in an alcoholic solution, of the two 
' L  b CE ' s  the mos t  pronounced is that in the 320 nm region,  and in the ease  of the t h r ee  i s o m e r  it is that  in the 
290 n m  region ,  which r e f l e c t s  a d i f ference  in the na tu r e  of the d is turbance  of the ' L  b t rans i t ion  of the "T" and 
"P"  s y s t e m s  for  these  two f o r m s .  This  is p robably  explained by the fact  that in the threo  i s o m e r s  in the p r e -  
f e r r e d  conformat ion  the a r o m a t i c  nucleus of the "T" s y s t e m  and the lactone groups [3] a r e  spa t ia l ly  c lose ,  
which p e r m i t s  the ex is tence  of homoconjugat ton,  i .e. ,  the par t ia l  over lapping of the 7r orb t ta l s  of the a r o m a t i c  
r ing  and of the laetone group,  and enhances the ' L  b CE inthe 290 nm region.  

In the ca se  of the e ry th ro  compounds,  the conformat ion  in which the two a r o m a t i c  nuclei  [3] a r e  spa t ia l ly  
c lose  is the m o r e  s table ,  the in te rac t ion  between t h e m  again inc reas ing  the intensi t ies  of the C E ' s  due to the 
a r o m a t i c  t r ans i t ion  of the "P"  s y s t e m  (CE's at 320 and 220 rim). Fo r  the e ry th ro  f o r m  (VI-IX) it is difficult 
to e s t ima te  the intensi ty  of the CE at 290 nm which is located between CE ' s  of opposi te  signs and a p p e a r s  in the 
f o r m  of a trough.  

In the ca se  of ~ -  and f l -hydras t ines  (V-VII), thanks to the r e p l a c e m e n t  of the methylenedioxy group by two 
methoxy groups ,  the 'Lb  Cotton effect  of the "P" s y s t e m  is shifted hypsochromica l ly  to 300 nm and is s u p e r -  
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CD s p e c t r a  o f  t h e  t h r e o  f o r m  ( c o r l e d i n e )  a n d  o f  t h e  e r y t h r o  
f o r m  ( e o r t u m i n e )  ha CH3OH (1) a n d  CH3OH +HC1 (2). 

T A B L E  1 

6 6°  
I IIR,9t~ 

11 [1R.9R 

III /1R,9R 

IV 11S,9S 

V [IS.9S 

CH:,OH 

325 + 1,43 
292 + 4,35 
247 + 6,98 
228 -- 3,82 
205 --29,2 
324 + 1,85 
293 + 2,40 
245 + 8,20 
220 -- 7,35 
205 --11,7 
320 + 2,08 
290 + 4.16 
245 + 9,15 
225 - -  1,82 
203 --28,4 
327 -- 0,72 
295 -- 2,60 
248 --  4,25 
228 -;- 7,10 
204 +18.10 
3O2 ~ 3,44 
278 + 1,21 
255 - -  1,02 
213 +27,0 
206 +13,5 

CHaOH+HCI 

+ 2,6~ 

+ 6,9fi 
--31,0 
+24,0 
+ 2,34 
[r 

..4-10,2 
--38,8 
+36,7 

r2,  67 

+ 9.80 
--26,7 
-F 32,4 
-~ 1,54 

-- 4.48 
+13,9 
--10,2 
- -  2.79 

~ 0  -- ~,,79 
213 +35,0  
203 --27,0 

iN CH3OH 

IS,91~ 310 ~' 3,09 
290 t r  
265 + 1,82 
216] - 16,3 
200J + 40, 1 

i 

lR,gs 29031°1 ~ 3,26 
265 -- 1,98 
2151 +10,4 
2001 -46,1 

1R,9s 29013211-~ 3,25 
248[ - 4,02 

i 2231 +16,5 
-21,2 2O2[ 

1S,9R 3251 + 2,62 
2901 - 0,40 
2681 + 1,80 
226] --22,4 
205 +35,1 

CH~OH+HCI 

3081 + 1,85 
290] =- 3,32 

~01 -1~,0 
200: + 78,0 
309} -- 2,09 

4- 3,40 I 
222[ +5'(,7 
2041 --81,0 
3 2 1 [ -  1,28 
292[ + 1,92 

~ j  +2~3 
204 / ~48,6 
330 + 0,82 
285 t -- 1,42 

~8  / -4~,2 
205} +69,0 

* The main characteristics of the CE,s are given. 

The CE at 290 nm located between positive CE's appears in the 
f o r m  of  a t r o u g h  ( t r ) .  
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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 
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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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