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The s t ruc ture  of veralosidine (I) has been shown previously by chemical  t ransformat ions  and by IR and 
NMR spect roscopy [1,2]: On the basis  of the s imilar i ty  of the IR spectra  of the diketones from tetrahydrosolasodine 
and tetrahydroveralosidine,  veralosidine was ascr ibed to the 25R ser ies  [2 ]. However, the configuration of the 
a symmet r i c  center  at C25 was not shown str ict ly.  

In o rde r  to determine unambiguously the configuration of the a symmet r i c  center  at C25 we have con- 
s idered the c i rcu la r  d ichroism (CD) spect ra  of veralosidine and its derivatives.  In the 250-230 nm region, 
cyclic azomethines have a Cotton effect (CE) which is connected with the n--* rr* transi t ion in the C = N c h r o m -  
ophore. The sign of this CE is determined by the conformation of the azomethine ring [3]. The azomethine 
rule has been confirmed by numerous examples and, in par t icular ,  it has been used for  s teroid alkaloids an- 
alogous to veralosidine [4, 5]. It has been shown [4] that the conformation of the azomethine ring and the con- 
figuration of the asymmet r ic  center  in this ring at C25 are interconnected, and if the conformation of the ring 
is known it is possible to determine the configuration of the C25 center.  It has been established that compounds 
belonging to the 25S se r ies  have a negative CE and those belonging to the 25R ser ies  a positive CE. 

In the CD spectrum of veralosidine (Fig. 1), a negative CE can be seen a t  235 nm, and on this basis  it 
can be stated that its azomethine ring is present  in conformation (In) and it has the 25S configuration. 
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We have also recorded  the CD spect ra  of two other veralosidine derivat ives:  /X~-veralosidin-3-one (II), 
and O,O'-diacetylveralosidine (rrr). The spect ra  obtained have been compared with the CD spect rum of the 
product of the acetolysis  of solasodine - O,O'-diacetylpseudosolasodine (IV) - a known alkaloid belonging to the 
25R ser ies  [2]. As was assumed, in the r e g i o n o f  absorption of the azomethine chromophore  the CD spect rum 
of (IV) shows a positive Cotton effect, while the spec t ra  of (II) and (III) show negative effects. Thus, the con-  
formation of ring F and the configuration of the C25 center  in the veralosidine derivatives (ID and (lid are  op- 
posite to that of the solasidine derivative (IV), i.e., compounds (ID and (1213 belong to the 25-S ser ies .  As can 
be seen f rom Table 1, the intensity of the negative azomethine Cotton effect in (ID is smal le r  than in (I) and 
(I~) since it overlaps with the positive Cotton effect of the rr --* 7r* transit ion of the ce,fl-unsaturated carbonyl  
group. The negative Cotton effect at 314 nm connected with the n ~ 7r* carbonyl t ransi t ion [5] shows the 8fl,9a 
configuration and the t rans  linkage o f  r ings B/C in the ketone (II), and consequently also in the initial ve ra lo -  
sidine. 

On acidification, another difference can be seen in the CD spect ra  between the 25S compounds and O,O'-  
diaeetylpseudosolasodine. On the CD curve of (IV), the CE is shifted hypsochromical ly  and changes its sign, 
while in veralosidine and its acetolysis  product only a hypsochromic shift of the CE to 208 nm is observed. 
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TABLE 1 

Fig. 1. CD spect rum of v e r a .  
losidine in CH3OH (1) and 
CH3OH + HC1 (2). 

Compound 

V eralosidine {I) 
A4-Veraloddin-3-one (If) 

O,O" -Dl~cetvlvcralosidinc (lid 
O,O-Diacet r]pseudosolasodine 

(IV) Y 
Veralosine (V) 
V eralosinine (VI) 
V eralosidimne (VII) 

Mcth anol 

k max,  

235 --4,34 
315 --1,40 
242 --2,78 
210 +8,35 
237 --5,50 

237 +2,08 
237 --5,45 
237 --5.4'.) 
242 --2,06 

Methanol + HCI 
~maX,~ 

208 
315 
242 
215 
208 

215 
209 
209 
208 

--3,03 
--1,40 
+3,18 
+7,40 
--4,80 

--1,79 
--4, ,2 
--4.70 
--4,22 

The analogous change in the CD spect rum of (ID is not so c lear ly  pronounced because of the superposit ion of 
the Cotton effects of the ~,fl-unsaturated carbonyl group. The appearance of a CE in the 208-nm region may 
be connected e i ther  with salt  formation or  with the migrat ion of the double bond in the azomethine ring into 
the C22-C23 position [2]. The migrat ion of the double bond in ring F should fo rm an olefinic proton. However, 
in the NM_R spectrum of (I) obtained in CD3OD solution with the addition of DC1 no positive signal of the olefinic 
proton was detected. Consequently, acidification leads only to sal t - format ion.  

Veralosine (V) and veralosinlne (VI), fo r  which a link with veralosidine has been established chemically 
[2, 7], and in the CD spec t ra  of which a negative CE is observed at 237 nm, can also be assigned to the 25S 
ser ies .  In the case  of veralosidinine (VID [8] no chemical  t ransi t ion to (I) has been effected, but the  presence  
in the CD spect rum of (VID of a negative CE at 242 nm which sMfts to 208 nm on acidification shows the 25S 
configuration in this compound. 

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

The CD spec t ra  were recorded  on a JASCO J-20 spec t ropolar imeter .  The concentrat ion of the solutions 
was 1 m g / m l  and the cell  thickness 0.05 em. Methanol was used as the solvent. For  acidification, a drop of 
concentrated hydrochlor ic  acid was added to 2 ml of methanolic solution. The CD measurements  were made 
an hour  af ter  the addition of the hydrochlor ic  acid. 

S U M M A R Y  

On the bas is  of their  CD spectra,  the alkaloids veralosidine,  veralosine,  veralosinine,  and veralosidinine 
have been assigned to the 25S ser ies .  
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Plants of the genus Reseda  growing in the t e r r i t o r y  of the USSR have not p rev ious ly  been studied for  
the i r  alkaloid content [1]. There  is informat ion on the isolat ion of sulfur-containing bases  f r o m  some spec ies  
of this genus [2]. We have prev ious ly  r epor t ed  the isolat ion of two new alkaloids - r e s e d i n e ,  CgHgNO2, and 
resedinine,  CgHgNOS - f r o m  R. luteola L. [3]. We l a t e r  developed methods fo r  isolat ing and separa t ing  the 
combined alkaloids,  and also obtained new chemica l  and spec t ra l  information conf i rming the s t ruc tu re s  of 
these  alkaloids and the i r  t r ans fo rma t ion  products .  

F r o m  the plant col lected in the f lowering per iod in the Samarkand oblast  by the usual  ch lo ro fo rm e x t r a c -  
tion we obtained a compara t ive ly  low y ie ld  (0.02%) of total  alkaloids.  The bulk of the alkaloids did not pass  
into the ch loroform f r o m  the raw mate r i a l ,  and another  pa r t  was not ex t rac ted  by organic solvents  because  of 
its high solubility in water ,  and the re fo re  the raw ma te r i a l  was ex t rac ted  with a 1% solution of sulfur ic  acid. 
The ex t rac t  was pas sed  success ive ly  through KU-1 and KU-2 cat ion-exchange res ins .  The alkaloids were  de-  
sorbed  f rom the r e s ins  by means  of an ethanolic solution of ammonia .  The yield of combined alkaloids was 
0.24%. 

By separa t ing  the combined alkaloids according to the i r  solubil i t ies  in organic  solvents  and by c h r o m a -  
tography on a column of s i l ica  gel, we isolated four  bases :  resedine ,  resedinine,  phenyl-/3-naphthylamine, and 
fl-hydroxyphenylethyl amine.  

The chemica l  t r ans fo rma t ions  of resedine  (13 and resedinine (II) gave a s e r i e s  of products  which con-  
f i rmed  the s t ruc tu re s  p roposed  prev ious ly  fo r  these  alkaloids [3]. The reduction of (13 in the p r e s e n c e  of 
Raney nickel gave a base  (III). The m a s s  spec t rum of (III) had the peaks  of ions with c m / e  121 M + (3.3%) 
91 (26.3%), 79 (2%), 77 (6%), 30 (100%) which ag rees  complete ly  with the m a s s  spec t rum of phenylethylamine [4]. 

To conf i rm the s t ruc tu re  and es tabl ish  the s i te  of a t tachment  of the phenyl radica l  to the he terocycl ic  
r ing of resedine  we reduced (I) with IAA1H 4 and obtained a mix ture  of products  f r o m  which we isola ted a liquid 
base  (IV). The IR spec t rum of (IV) contained absorpt ion bands at 3200-3400 cm -1 (active hydrogen) and 710 
and 770 cm -1 (monosubsti tuted benzene ring). The NMR spec t rum of (IV) showed the signals  of protons  at 713 
ppm (5 H, singlet,  monosubst i tuted benzene ring), 4.60 ppm (1 H, t r ip le t ,  O--  4.37 ppm (2 H, 

I 
Ar--CH--CH2--) ,  

broadened singlet,  = NH, OH), 2.40 (2 H, doublet, = C H - C H  2 - ) ,  and 2.18 ppm (3 H, singlet,  N-CH3).  The m a s s  
spec t rum of (IV) had the peaks  of ions with c m / e  151 M+ (10%), 107 (20%), 105 (40%), 79 (90%), 77(95%), 44 
(100%). An analysis  of the s pec t r a  of (IV) leads to the s t ruc tu re  of f l - (hydroxyphenyl)-N-methylethylamine.  
The acetylat ion of (IV) with acet ic  anhydride in the p r e sence  of pyridine gave a O,N-diacetyl  der iva t ive  (V), 
M+ 235. In the ]2~ spec t rum of iV), the absorpt ion band of act ive hydrogen had d i sappeared  and the absorpt ion 
bands of a carbonyl  group had appeared  at 1750 and 1670 cm -1, which also conf i rms  the s t ruc tu re  for  (IV) given above. 
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