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We have previously [1] shown the difficulty of saponifying an acetoxy group at C1 in alkaloids with the 
lycoctonine skeleton. We have now obtained additional information on the hydrolys is  of a Ct-acetoxy group 
(Table 1). In addition, using the alkaloids karakoline (I, R 1 =R 2 =R 3 =R 4 =H) and karakolidine (I, R 1 =R, =Rz = 
H, R4=OH ) as examples,  we have shown the relative ease of esterif icat ion of the hydroxy group in this posi-  
tion in compar ison with a hydroxy group at Ct0. The presence  in the hydrolys is  or  ester if icat ion products 
of an acyloxy group at C 1 was shown by the appearance in their  NlVI:R spectra  of the signal of the geminal 
proton in the form of a one-proton quartet  at ~ 5 ppm [1] and in the mass  spectra  of a maximum peak due to 
the ejection of the acyloxy residue from the molecular  ion [2]. By selective acylation, monoacetyl  karako-  
line (I), monobenzoylkarakoline (H), and monoacetylkarakolidine (III) have been obtained. 

The relative ease of occurrence  of the acylation reaction observed for the Cl-hydroxy group and the 
difficulty of the saponification of the acetoxy group in this position apparently follow from the mechanisms 
of these reactions.  A considerat ion of models shows that in the acylation reaction, where the attack of the 
reagent takes place at an e lectron pair  of the oxygen atom of the hydroxy group, access  to this group at C 1 
is hindered to a considerably smal ler  extent than to the Ci0-hydroxy group where steric screening by the 
c is -a lkyl  substituents at C 8 and C1~ is exhibited. On alkaline hydrolysis ,  attack by the nucleophilic agent 
takes place at the carbonyl carbon which, in the Ci0-acetoxy group, is fairly remora from the plane of the 
ring and ster ic  screening by the substituents mentioned is small.  Conversely,  access  to the electrophilic 
center  of the Ct-acetoxy group is, as shown by a study of models,  hindered by the protons at C12, CtT, and 
C13 , which causes  its saponification to be difficult. 

Table 1 shows that the saponification of the acetates  of karakolidine takes place with anomalous 
ease as compared  with other  Ct-acetoxy derivat ives.  In view of the s imi lar  t imes of hydrolysis  of the t e t r a -  
and diacetates of karakolidine, the ease of hydrolysis  of the s ter ical ly hindered acetoxy group at C 1 can be 
explained by the influence of the neighboring Ct3-hydroxy group [3, 4]. 

TABLE i 

aeetoxy Time of Compound Positions of the complete 
groups hydrolysis. 

min 

Karakoline diaeetate (I, RI=R3=COCH3; 
R~-----R~=H) 

Talatisidine aiaeetate (IV) 
Lappaeonidine tetraaeetate (V) 
TLa~paeonine triaeetate(V, R1=CH3) 

atatisamine diaeetate (IV) 
Karakolidine tetraaeetate (I, Rt=R2=R3 = 

COC Hz,' R~=OCOC[%) 
Karakoline tetraaeetate (I, R:=R:~=COCH~, 

R..=Rt=H) 

i 0); Cio @); C~o 
(a); C. C~,C.~ 

c, ~, Q, 
C~, Clu, 

C~ (a); C~, C~o C~3 

C~ (~); Qo 

150 
130 
165 
45 
45 

20 

20 
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v. RFI~ r GOOli a. 
~z R~= [,OCafts; R~=R~R~H. v R F R.~COCHa; R~ R~OCOCHa;I~OCHa. v,JR.~COCfI3; P,~H. 

PLy= G(;G,~] a' R~ 6.3-- H; P~OH. vl R~P,£COCH3; RFCHa;I~CH£OCHa. 
Not specified R=H. 

It can be seen from a cons ide ra t ion  of the s t ruc tu re  of songorine (VII, R i =R~ =H) that the spa t ia l  en -  
v i ronment  of the subst i tuent  at C 1 in it  is  p r a c t i c a l l y  the same as  in a lka lo ids  with a lyeoctonine skeleton.  
It was  in t e re s t ing  to check whether  the saponif icat ion of the C l -ace toxy  group would be diff icul t  in the hy -  
d r o l y s i s  of i ts  d iace ta te  (VII). On hydro lyz ing  (VII) for 45 min,  we  i so la ted  monoace ty l songor ine  (VIII) con-  
taining, accord ing  to NMR and m a s s  spec t r a ,  an acetoxy group at  C l [2]. 

E X P E R I M E N T A L  M E T H O D  

The mel t ing  points  a re  not c o r r e c t e d .  The m a s s  spec t r a  were  taken on an MKh-1303 ins t rument  fi t ted 
with a s y s t e m  for d i r e c t  in t roduct ion of the sample  into the ion source ,  and the NMR s pe c t r a  were  taken on 
a JNM-4H- t00 /100  MHz ins t rumen t  in deu t e r oc h l o r o f o r m  with HMDS as  in te rna l  s t andard  {the va lues  a re  
given in the 6 scale) .  The homogenei ty  of the p roduc t s  was checked in a thin l a y e r  of type KSK s i l i ca  gel  
in the b e n z e n e - m e t h a n o l  (4 : 1) sys t em.  

Saponif icat ion of Karako l id ine  Te t r aa c e t a t e .  A mix ture  of 45 mg Of ka rako l id ine  t e t r a a c e t a t e  and 2 ml 
of a 5 % solution of KOH in methanol  was  boiled under  re f lux  for 20 min.  The solvent  was evapora t ed  off 
and a f t e r  the usual  t r e a t m e n t  with acetone,  17 mg of ka rako l id ine  was  i so la ted .  The mothe r  l iquor  showed 
one spot with a Rf value ident ica l  with that of karakol id ine .  

Karako t id ine  Diace ta te .  A mix ture  of 85 g of karako l id ine ,  2 mi of acet ic  anhydr ide ,  and 0.2 ml of 
pyr id ine  was  kept  at room t e m p e r a t u r e  for  6 days .  The acet ic  anhydride was  evapora t ed  off, the r e s idue  
was  d i s so lved  in wa te r ,  and the solution was made a lkal ine  with sodium carbona te  with cool ing and was e x -  
t r a c t ed  with e ther .  A product  was obtained which, a f t e r  r e c r y s t a l l i z a t i o n  f rom a mix tu re  of e the r  and a c e -  
tone (4 : 1), had mp 226-229 ° C. Yield 65 mg. NMR spec t rum:  2.01 ppm (3H, CH3COO), 2.03 ppm (3H, 
CH3COO), M + 477. 

Saponification of Karako l id ine  Diaceta te .  A mix ture  of 25 mg of ka rako l id ine  d iace ta te  and 1 ml  of a 
5 % solution of KOH in methanol  was  boi led  under  re f lux  for 20 min. Af te r  the usua l  working  up, the only 
reac t ion  product  obta ined was  ka rako l id ine  (TLC). 

Monoacety lkarakot ine  (I). A mix ture  of 0.15 g of karakol ine ,  3 ml of ace t ic  anhydr ide ,  and 0.3 ml of 
pyr id ine  was kept  at room t e m p e r a t u r e  for  15 min. Then the ace t ic  anhydride was  evapora t ed  of[, the r e s i -  
due was  d i s so lved  in wa t e r ,  the solution was made a lkal ine  by the addition of sodium carbona te  with coo l -  
ing, and the r eac t ion  product  was e x t r a c t e d  with e ther .  The solvent  was  d i s t i l l ed  off, and by means  of hex-  
ane 0.13 g of a product  was  i so la ted  which, f rom a mixed mel t ing  point and TLC,  was  ident if ied as  the mono-  
ace ty lka rako l ine  i so la ted  by the p a r t i a l  h y d r o l y s i s  of karakol ine  d iace ta te  [1]. 

Monobenzoylkarakol ine  (1I). To 0.15 g of karakokine  in 2 ml  of pyr id ine  was aaded five d rops  of ben-  
zoyl ch lor ide ,  and the mix ture  was  lef t  at  room t e m p e r a t u r e  for  40 h. The pyr id ine  was  d i s t i l l ed  off under  
vacuum and a f te r  the Usual working  up a produc t  was  obtained which, a f t e r  r e c r y s t a U i z a t i o n  f rom e ther ,  
had mp 164-166 ° C. Yield 95 rag. NMR spec t rum:  7.48 and 7.93 ppm (5H, mul t ip le t ) ,  5.13 ppm (1H, q u a r -  
tet ,  J t = 1 0  Hz, J2=7 Hz). IR spec t rum:  1725 cm -1. M + 481. 

Monoace ty lkarakol id ine  (Ill). h a r a k o l i d i n e  (65 mg) was ace ty la ted  under  the condi t ions  d e s c r i b e d  
above for  the p r e p a r a t i o n  of monoace ty lka rako l ine .  Af ter  the usua l  work ing  up, e t h e r  i so la ted  45 mg of a 
p roduc t  with mp 193-195 ° C. NMI:t spec t rum:  1.98 ppm (3H, CH3COO), 5.44 ppm (1H, quar te t ,  J i = I 0  Hz, 
J2 =7 Hz). M +419 .  

Saponif icat ion of Songorine Diace ta te .  A mix tu re  of 0.14 g of songorine d iace ta te  and 7 ml of 5 % 
methanol ic  solution of KOH was boi led for 45 rain. The product  obtained a f t e r  the usual  working up was 
s e p a r a t e d  p r e p a r a t i v e l y  in a l a y e r  of s i l i c a  gel  in the b e n z e n e - m e t h a n o l  (4 : 1) sys tem.  This  gave mono-  
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acetylsongor ine  (VIII) in the form of a powder. N1VIR spect rum:  205 ppm (3H, CH3COO); 5.01 ppm (1H, 
quartet);  M + 399. 

S U M M A R Y  

Relat ive  difficulty of saponifying an acetoxy group at C 1 and ease  of acylat ion of a hydroxy group in 
this posit ion as  compared  with a hydroxy group C10 has  been shown for alkaloids with a lycoctonine skeleton. 

The anomalously  easy  saponificat ion of a Cl -ace toxy  group in karakol idine ace ta tes  is due to the in- 
fluence of the neighboring C13-hydroxy group. 
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