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We have p rev ious ly  repor ted  the isolat ion f rom the epigeal p a r t  of T h e r m o p s i s  a l t e rn i f lo ra  of cy-  
t isine,  N-methylcyt i s ine ,  pachycarp ine ,  the rmops ine ,  and a l t e ramine  [1]. The mother  l iquors  a f te r  the 
separa t ion  of the above-ment ioned  alkaloids were  separa ted  accord ing  to the s t rengths  of the bases  con-  
tained in them.  The s t rongly  alkaline f rac t ions  yielded an alkaloid with mp 203-204°C, identified by i ts  IR 
and m a s s  spec t r a  and Rf values  as  a rgen tamine ,  i so la ted  p rev ious ly  f rom Ammodendron argenteum [2]. 
The feebly basic f rac t ions ,  on t r i tu ra t ion  with acetone, gave a base  with mp 258-259°C. The compar i son  
of the IR and m a s s  spec t ra ,  and a lso  a mixed  mel t ing  point, showed that this substance was argent ine [3]. 
Chromatography  of the combined f rac t ious  on a column of s i l ica  gel yielded a base with mp 216-217°C 
(decomp.).  A m a s s - s p e c t r o m e t r i c  de terminat ion  of the molecu la r  weight of this alkaloid and a compar i son  
of osmot ic  p r e s s u r e s  [4] ag r eed  with the r e su l t s  of e l emen ta ry  analys is  - C24H3~N40~. The alkaloid is  op- 
t ica l ly  act ive and gives a c rys ta l l ine  dihydrochloride,  dipicrate ,  and dimethiodide. The composi t ion and 
nature of the sa l t  indicate that it has a b imolecular  s t ruc ture .  Since the p r o p e r t i e s  of this base differed 
f rom known ones, we have cal led it d imethamine  (II). 

The IR spec t rum (Fig. 1) in the 1600-1700 cm - I  region and the UV spec t rum of d imethamine  coincide 
comple te ly  with the cor responding  fea tu res  of d i thermamine  [4]. The p r e s e n c e  in the m a s s  spec t rum of 
d imethamine  of the peaks  of ions with m / e  160 and 146 shows that it contains a 1 ,3-disubst i tu ted t e t r ahy -  
droquinolizone sys t em.  The f ragmenta t ion  pathways of dimethamine (Fig. 2) and of N-methy lcy t i s ine  a re  
s imi l a r .  

The hydrogenat ion of the alkaloid (II) in glacial  acet ic  acid over  Adams '  ca ta lys t ,  which took place  
ve ry  slowly even on heating, gave a t e t r ahydro  der ivat ive  the m a s s  spec t rum of which had the peaks  of 
ions with mite 58 (100%), 82, 148, 149, 160, 162, 204, 206, 412. In the IR spec t rum of t e t r ahydrod ime th -  
amine a broad band appea red  at 1630 cm -1 and a shoulder  at 1680 cm - I  (amide carbonyl  and double bond, 
respect ive ly) .  

The cata lyt ic  hydrogenation of d imethamine  in 2 N ethanolic hydrogen chlor ide gave a hexahydro 
base  the m a s s  spec t rum of which had the peaks  of ions with mite 58, 81, 97, 137, 149, 151, 163, 206, 414. 
The resu l t s  of a compar i son  of the IR and m a s s  spec t r a  of d imethamine and i ts  hydrogenat ion products  
with those  of d i the rmamine  showed that these  alkaloids have s i m i l a r  s t ruc tu res .  In actual  fact, the vac -  
uum dist i l lat ion of dimethamine gave an 85.4% yield o f / - N - m e t h y l c y t i s i n e .  The choice of the posit ion of 
linkage of the res idues  of the two molecu les  was made on the basis  of the NMR spec t rum.  

P r imukhamedov  [5] has s ta ted that s ignals  at 6 7.33, 6.47, and 6.05 ppm, respec t ive ly ,  re la te  to the 
fl-, y - ,  and a - p r o t o n s  of an a -py r idone ,  while Kn~ffel and Schutte [6] i n t e rp re t  these  s ignals  in the follow- 
ing sequence: fl, a, y. In o rde r  to make an unambiguous ass ignment  of the s ignals  of the protons  of an a -  
pyridone sys tem,  we synthes ized 5- (p-u i t rophenyl ) thermops ine  (I) by the Meerwein react ion [7]. The spec-  
t r u m  of (I) (Fig. 3a) had the wel l -def ined s ignals  of two olefinic protons  at 6 6.06 and 7.49 ppm in the fo rm 
of doublets with J t  = J2 = 7 Hz, and the re  was no additional spli t t ing of the doublets. Consequently, this r e -  
action leads  to the r ep l acemen t  of the y -p ro ton  by an a ry l  residue.  
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Fig. 1. IR spec t rum of d imethamine  in 
K.Br. 
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Fig. 3. NMR s p e c t r a  of 5 - ( p - n i t r o -  
phenyl ) thermopsine  Ca) and of d imeth-  
amine  (b). 

The p r e s e n c e  in the NMR spec t rum of d imethamine  
(see Fig. 3b) of the s ignals  of olefinic pro tons  at 6 5.77 and 
6.18 ppm in the fo rm of doublets with a sp in-sp in  coupling 
constant  J1 = Js = 10 Hz and additional spl i t t ing of the signal 
of the 7 -pro ton  ( J=3  Hz) shows that the ClsH17N~O res idue  
is  in posi t ion 3. Signals of protons  at 1.97 and 2.12 ppm 
conf i rm the p r e sence  of two > N - C H  3 groups.  

On the bas i s  of what has been said, s t ruc tu re  (II), 
r ep re sen t ing  3 ' ,  4 ' -d ihydro-3 ,5  ' -b i  (N-methylcyt i  si he), i s 
proposed.  

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

The solvent s y s t e m s  desc r ibed  p rev ious ly  [1] were  
used for  chromatography .  

Argentine.  The combined m a t e r i a l  (211 g) f r o m  the 
mothe r  l iquors  a f t e r  the separa t ion  of the bulk of the a l -  
t e ramine ,  N-methylcy t i s ine ,  pachycarpine ,  cytis ine,  and 
the rmops ine  was dissolved in 2.5 l i t e r s  of ch lo ro fo rm and 
the solution was t r ea t ed  with 5% sulfur ic  acid (12 × 180 ml). 
Each ex t rac t  was made alkaline with 25% ammonia  and ex-  
t r ac t ed  with ch loroform.  The alkaloids  f rom f rac t ions  9-  
12, a f te r  being made alkaline,  were  r eex t r ac t ed  with ben- 
zene and then with ch loroform.  The res idue  f rom the d i s -  
t i l lat ion of the ch lo ro fo rm was t r i t u r a t ed  with acetone.  
This  gave 0.37 g of a base with mp 258-259°C, Rf 0.61 ( sys -  
t em 2). A mix ture  of this  alkaloid with argent ine  gave no 
depress ion  of the mel t ing  point, and the i r  IR and m a s s  spec -  
t r a  were  identical .  

Dimethamine.  The ma te r i a l  (60.2 g) f rom the mothe r  
l iquors  of f rac t ions  1-5 a f t e r  the separa t ion  of 33 g of 
cyt is ine  were  eluted f rom a s i l ica  gel column with ch loro-  
f o r m - m e t h a n o l ,  methanol ,  and 5% sulfuric  acid. The chlo-  
ro fo rmic -me thano l i c  f rac t ions  7-16, on t r i tu ra t ion  with 
acetone,  gave 1.56 g of d imethamine  with mp 216-217°C 
(decomp.,  f rom m e t h a n o l - a c e t o n e ) ,  [(~]D + 143 ° (c 0.58; 
methanol);  Rf 0.13 ( sys t em 2), 0.3 ( sys t em 1). 

Dimethamine is  readi ly  soluble in methanol ,  water ,  
and ch loroform,  soluble in acetone,  and spar ingly  soluble 
in benzene and e ther .  The dihydrochloride had mp 217- 
218°C (ace tone -me thano l ) ,  the d ip ic ra te  m p  218-219°C 
(decomp.,  ethanol), and the dimethiodide rap 253-254°C 
(decomp.,  ethanol). 

Argentamine .  The m a t e r i a l  (21 g) f r o m  the mothe r  l iquors a f t e r  the separa t ion  of argent ine  and di-  
me thamine  was r e s e p a r a t e d  accord ing  to the s t rengths  of the bases  p resen t  into nine f rac t ions .  F rac t ions  
1-3 were  combined and were  then s e p a r a t e d  into benzene and ch lo ro form fract ions .  The benzene f rac t ion  
yielded 0.5 g of dimethamine.  The ch lo ro fo rm fract ion yielded a pe rch lo ra t e  with mp 245-246°C (ethanol), 
the base f rom which had mp 203-204°C (decomp.,  benzene), Rf  0.38 ( sys t em 2). The alkaloid was identified 
by i ts  Rf  values  and i ts  m a s s  spec t rum as  a rgen tamine .  

Dehydrogenat ion of Dimethamine.  When 0.1045 g of the base was boiled with 0.1373 g of 44% Pd on 
a sbes tos  and 0.15 g of ma le i c  acid in 3 ml  of wa t e r  for  7 h, no changes were  detected. When the wa te r  and 
the ma le ic  acid were  evapora ted  off and the mix tu re  was then heated at 250°C for  30 min,  0.08 g of N - m e t h -  
yleyt is ine  and a res inous  res idue  with Rf  at the o r i g i n ( s y s t e m s  1 and 2) were  obtained. 
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Hydrogenat ion of Dimethamine  in Acetic Acid. A solution of 0.3526 g of d imethamine  in 10 ml of 
acet ic  acid was hydrogenated Over 0.1720 g of PtO 2 with heating for  4 days.  The th in - l aye r  ch romatography  
of the products  obtained gave four spots .  After  elimination of the cata lys t ,  the react ion products  were  sep-  
a r a t ed  in a thin l aye r  of s i l i ca  gel in s y s t e m  1. The t e t rahydrod imethamine  (0.1 g) had Rf 0.45 ( sys tem 1) 
and cons is ted  of a v i t reous  m a s s ;  it did not fo rm crys ta l l ine  sal ts ;  tool. wt. 412 (mass  spec t romet r i ca l ly ) .  
IR spec t rum,  cm- l :  1630, 1680. NMR spect rum:  no signals between 5 and 6 ppm. UV spec t rum:  Xma x 
270 nm. 

Hydrogenat ion of Dimethamine  in 2 N Ethanolic HC1. In 5 ml  of a 2 N ethanolic solution of hydrogen 
chloride,  0.1280 g of d imethamine  was hydrogenated over  0.1085 g of PtO 2 for  two days. After  the appro-  
p r ia te  working up, the reac t ion  mix ture  was repeatedly  separa ted  p repa ra t i ve ly  on s i l ica  gel. Hexahydro-  
dimethamine (0.04 g) with Rf 0.4 ( sys tem 1) was isola ted in the fo rm of a v i t reous  m a s s  giving no c r y s t a l -  
line sa l ts ,  tool. wt. 414 (mass  spec t romet r i ca l ly ) .  It showed no absorpt ion in the UV region. IR spect rum:  
1630 cm -1. 

Vacuum Dist i l lat ion of Dimethamine .  The alkaloid (II) (0.1137 g) was dist i l led in vacuum at 228°C 
(8 m m  Hg). This  gave 0.0971 g of a base (85.4%) with Rf 0.8 ( sys tem 1), [~ ]D-168  ° (c 0.5; ethanol), mp 
130-132°C, showing no depress ion  of the mel t ing  point with N-methylcy t i s ine .  The i r  IR spec t r a  were  also 
identical .  

P r epa ra t i on  of 5- (p-Ni t rophenyl ) thermops ine .  p-Ni t roani l ine  (0.015 mole) was dissolved in 9 ml of 
dilute HCI (1 : 1) with heating. After  cooling, the salt  was diazotized at 2°C with a sa tu ra ted  solution of so-  
dium ni t r i te  (3.6 ml). The solution of the p-ni t robenzenediazonium chloride was added to a solution of 
0.018 mole  of t he rmops ine  and 0.005 mole  of CuCI 2- 2H20 in water .  The react ion mix tu re  was s t i r r ed  at 
20°C until the evolution of nitrogen ceased  and was then made aU~aline and ex t rac ted  with chloroform.  The 
mix tu re  of  p roducts  was sepa ra t ed  on a column of AIzO3, with elution by ether .  This  gave 0.0005 mole  of 
5 - (p-n i t rophenyl ) thermops ine  with.rap 227-229°C, Rf 0.95 ( sys tem 1). 

S U M M A R Y  

F r o m  the epigeal  p a r t  of T h e r m o p s i s  a l te rn i f lora ,  in addition to the alkaloids found previous ly ,  a r -  
gentine, a rgen tamine ,  and a new alkaloid, dimethamine,  which is  a r ep resen ta t ive  of the b imolecular  s e r i e s ,  
have been isolated.  The s t ruc tu re  of 3 - ( 3 ' , 4 ' - d i h y d r o - N - m e t h y l c y t i s i n - 5 ' - y l ) - N - m e t h y l c y t i s i n e  has been 
p roposed  for  d imethamine  on the basis  of IR, UV, m a s s ,  and NMR spec t r a  and a lso  f rom i ts  convers ion 
products .  
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