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1-Methylpyrro l iz id ine  and quinazoline alkaloids a re  widely d is t r ibuted  in plants [1, 2]. Some semisyn -  
thet ic  der iva t ives  of the 1 -methy lpyr ro l i z id ine  alkaloids posses s  c u r a r e m i m e t i e  [3] and total  anaesthet ic  p rop-  
e r t i e s  [4]; many  c a r b a m a t e s  of he te rocyc l ic  compounds,  and also quinazoline der iva t ives  and some quinazoline 
alkaloids exhibit var ious  physiological  and pest ic idal  act ivi t ies  [5, 6]. 

In o rde r  to obtain potent ial ly  pharmaco log ica l ly  active compounds,  we have synthesized ca rbama te s  of 
some cleavage products  of 1 -methy lpyr ro l i z id ine  alkaloids and of amino alcohols of the quinazoline s e r i e s  by 
the reac t ion  of alkyl and a ry l  i socyanates  and of hexamethylene di isocyanate  with the cor responding  alcohols ,  s. 
As the amino alcohols of the 1-pyr ro l iz id ine  s e r i e s  we used the s t e r e o i s o m e r i c  t rachelanthamidine  (I) and 
i so re t ronecano l  (II) and a lso  hydroxyhel io t ropidaae  (III), and of quinazolidine der iva t ives  the alkaloids peganine 
(IV) and vasicinone (V). 

R H HR R "~ 

OH 
I. R=R2=H; RI=CH20H IV. X=H 2 
II. R=CH2OH; R~=R2=H V X=O 
I1~, R=GH3;R..=H; R2=0H 

The reac t ions  of the above-ment ioned  compounds ( I -  V) with butyl and with p-chlorophenyl  i socyanates  
were  p e r f o r m e d  without ca ta lys ts  inbenzene ,  ch loroform,  and acetone solutions or  in the absence of solvents  
at room t e m p e r a t u r e  or  with the boiling of the react ion  mixture :  

The reac t ion  of one equivalent  of hexamethylene di isocyanate with two equivalents  of amino alcohol 
fo rmed  b i s - c a r b a m a t e s :  

ROH+ONC--(CH.,)6 -- NCO + HOR ~ ROCONH (CH2)6--NH --  COOR, 
R = residue of (I) or (m-V). 

The structure of the compounds obtained was shown by elementary analysis and IH spectroscopy. Their 
IR spectra have absorption bands in the 1640-1695, 1730-1735, and 3315-3350 cm -I regions corresponding to the 
NHCOO group. 

The yields and conditions of obtaining the amino alcohol carbamates of the 1-methylpyrrolizidine and 
quinazolidine alkaloids are given in Table I.  

The s t e r e o i s o m e r i c  t rachelanthamidine  (I) and i sore t ronecanol  (II) r e ac t  with butyl i socyanate  under 
different  conditions.  Thus,  while the l a t t e r  compounds r eac t  with (II) at room t e m p e r a t u r e ,  (I) r eac t s  with it 
only on heating (75-80°C). The dif ference in the reac t iv i t i e s  of (I) and (II) is apparent ly  due to the format ion  
of an in t r amolecu la r  hydrogen bond between the ni t rogen atom and the hydroxy group in (I) the cleavage of 
which r equ i re s  additional energy;  consequently (I) r eac t s  with g r e a t e r  difficulty then (II). 
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TABLE 1. P r o p e r t i e s  of the C a r b a m a t e s  of Amino  Alcohols  of 1 - M e t h y l p y r r o l i z i d i n e  and Quinazo l id ine  

Alka lo ids  

I 

II 

Ill 

1 

'.II 

IV 

IV 

V 

IV 

V 

Isocyanate 

H- C,It.NCO 

H--C,HgNCO 

n-- CI- C6H,NCO 

ONC (CH~)~NCO 

H-C,HgNCO 

p-CI--C~H~NCO 

H--C~H~NCO 

ONC (CH~)~NCO 

Reaction product 

Trachelanthamidine n-butyl- 
carbamate 

Isoretronecanol n-butyl- 
carbamate 

Hydroxyheliotridane p-chloro- 
pheny'lcarbamate 

Hexamethylenedicarbam ate of 
trachelanthamidine 

Hexamethylenedicarbamate ot 
hydroxyheliotridane 

Peganine n-butylcarbamate 

Peganine p-chlorophenylcar- 
bamate 

Vasicinone n= butylcarbamate 

Hexamethylenedicarbamat e of 
peganine 

Hex amethylenedicar bamat e of 
v a s l c l n o n e  

Reaction condition tem-I me, 
solvent per- 

ature 

Benzene ',5 

.2 

,4 Acetone 

Chloro- 4 
form 

Benzene 

3 

• • 2 

5 

Yield, 
% 

90 

88 

82 

82 

80 

78 

88 

76 

84 

83 

mp, °C 

107-- 108 
(acetone) 

1 4 5 ~ 1 4 6  
(acetone) 

Above 200* 
(ethanoli 

64--65 
(Acetone + 

petroleum 
ether) 

162 
(ethanol) 

240--241 
(ethanol) 

166--167 
(ethanol) 

155--156 
(ethanol) 

182--183 
(ethanol) 

Empirical formula 

C13H2,O~N~ 

Ct3H~,O2N2 

C2~H,~O,N~ 

C2~H~O~N, 

Ct6H2,0~N~ 

C18HI~CIO~N3 

C~HnO3N3 

C3oH3~O4Ne 

C3oH3~O6N6 

In an i nves t i ga t i on  of the a n t i c h o l i n e s t e r a s e  p r o p e r t i e s  of the c a r b a m a t e s  of pegan ine  it was found that 

they inhib i t  the ac t iv i ty  of the ace ty l -  and b u t y l c h o l i n e s t e r a s e s  of the blood and b r a i n .  The c a r b a m a t e s  of 
v a s i c i n o n e  p o s s e s s  a s l igh t  inh ib i t ing  ac t iv i ty ;  the c a r b a m a t e s  of t r a c h e l a n t h a m i d i n e ,  i s o r e t r o n e c a n o l ,  and 

hydroxyhe l io t r idane  p o s s e s s  no a n t i c h o l i n e s t e r a s e  ac t iv i ty .  

EXPERIMENTAL 

The alkaloids peganine (IV) and vasieinone (V) were given to us by S. Yu. Yunusov and M. V. Telezhenet- 

skaya: 

Trachelanthamidine (I) was obtained by the hydrolysis of the alkaloid trachelanthamine [7], and isore- 

troneeanol (If) by the hydrolysis of the alkaloid lindelofine [8]. Hydroxyheliotropidane was obtained by the 

Adams reduction of rinderine. 

Trachelanthamidine n-Butylcarbamate. A benzene solution of 0.2 g of (1) was treated with 0.2 g of butyl 
isocyanate and the mixture was heated at 75-80°C for 30 rain. The benzene layer was poured off, and the oily 

residue was crystallized from acetone. Yield 0.3 g. 

Reaction of Hydroxyheliotropidane (IID with Hexamethylene Diisoeyanate. To a solution of 1.5 g of (Ill) 
in I0 ml of dry acetone was added 0.8 g of hexamethylene diisocyanate in 5 ml of acetone. After 10-15 minutes, 
the solvent was distilled off and the residue was chromatographed on a column of alumina (with benzene- 
chloroform as the eluent). The yield of the hexamethylenedicarbamate of hydroxyheliotridane was 1.8 g, Rf 

0.80 (chloroform-methanol, 10 :I). Dimethiodide mp 181-183~C. 

Peganine p-chlorophenylearbamate. A suspension of 1.0 g of (IV) and 0.8 g of p-chlorophenyl isoeyanate 
in 20 ml of dry benzene was boiled for 4 h; the (IV} first began to dissolve, and then the reaction product began 
to precipitate. The latter was filtered off, washed with benzene, and recrystallized from ethanol. Yield 1.7 g. 

SUMMARY 

Previously undescribed mono- and diearbamates of pyrrolizidine and quinazolidine amino alcohols have 
been obtained by the reaction of mono- and diisoeyanates with the corresponding alcohol derivatives of the 

alkaloids. 
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We have p rev ious ly  [1, 2] r epo r t ed  the isolat ion f rom the dry rh i zomes  of Nuphar luteum L. (European 
cowlily) of a new sul fur -conta in ing a l k a l o i d -  nuphleine C30H4204N2 S. The prepara t ion  lutenurine,  possess ing  
pro t i s toc ida l  and ant imicrobia l  act ivi ty  has been c rea ted  on the bas is  of this alkaloid.  

It was shown that nuphleine contains two furan r ings and two hydroxy groups  p resen t  in the a posit ions 
to ni t rogen atoms° The reduct ion of nuphleine with sodium t e t r ahydrobora t e  gave a quantitative yield of 
thiobinupharidine,  for  which s t ruc tu re  (I) has r ecen t ly  been es tab l i shed  [4, 5]. 

We give the r e su l t s  of a spec t roscop ic  study of nuphleine which pe rmi t s  s t ruc tu re  (II) to be asc r ibed  to 
i t .  

CH 3 

/ ~ - ~  o -'2_ .2~...g-N ~-~ -- ~-,:- ~,~ / ~ , ~ v  

I U 

The tbiobinupharidine molecule  (I) has six carbon a toms in a posit ions to ni t rogen a toms :  4, 4 ' ,  6, 6' ,  
10, and 10' .  In the NMR spec t rum of nuphleine there  a re  two one-proton singlets  the half width of which change 
on the addition of D20 (Table 1) ; these s ignals  mus t  be  ass igned to protons geminal  to hydroxy groups.  

Thus,  posi t ions 4 and 4 ' ,  and 10 and 10' ,  a re  excluded for  the hydroxy groups and only posi t ions 6 and 6' 
r e m a i n  poss ib le .  

The NMR s p e c t r a  also conf i rmed the equator ia l  or ientat ion of the fl-furyl groups ( t rans-d iax ia l  coupling 
constants  8.0 and 8.5 Hz for  the protons at C 4 and C4,) and of the methyl  groups at C 1 and C l, (upfield shif t  of 
the s ignals  of these groups by 0.17 ppm on pass ing  f rom CDC13 to C6D 6 [5]). 

One of the hydroxy groups f o r m s  an in t r amolecu la r  hydrogen bond and the other  is f r ee ;  in the IR spec-  
t r u m  of a dilute solution of nuphleine in CCI 4 (0.001 M) there a re  two bands in the region of s t re tching v i b r a -  
tions of OH bonds - a nar row one at 3628 cm -1 and a broadened one at 3535 cm -1. This is also shown by the 
NMR resu l t s  - one of the H C - O H  signals  is broadened (W1/25.0 Hz) as the r e su l t  of hindrance to exchange; 
on the addition of D~O the signal na r rows  (see Table  1). A considera t ion of a model  shows that the fo rmat ion  
of an in t r amolecu la r  hydrogen bond is imposs ib le  only for an axial OH group at C6,. In the case  of an equa-  
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