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In spi te  of the fact  that: the s t e r e o i s o m e r i e m a t r i d i n e  (I) and a l lomatr id ine  (II) a re  const ructed of two 
t rans-quinol iz id ine  f r agmen t s ,  the f i r s t  Of them fo rms  a monomethiodide and the second a dimethiodide [1]. 
This  is due, in all probabil i ty ,  to s te r ic  effects  connected with the specif ic a r r a n g e m e n t  in space  of the 
a toms of each i somer .  

Consequently, a study of the iodomethylation react ion  in re la t ion  to the other  known i s o m e r s  of 
mat r id ine  - sophoridane (III) and isosophoridane (IV) - is of definite in teres t .  

We p e r f o r m e d  iodomethylat ion by adding drop by drop a solution of methyl  iodide to an acetone solu-  
t ion of one of the ba se s  (II-IV) at the boil. The course  of the reac t ion  a f te r  the addition of eve ry  two 
drops  was checked by TLC [A12Os, a c e t o n e - e t h a n o l  (20 : 5)]. 

In the case  of  compounds (II) and (HI), when the initial base  is st i l l  p r e sen t  in the reac t ion  mix tu re  
only the monomethiodide is formed.  The monomethiodides  obtained in this way a re  identical with the N 1 - 
monomethiodides  of (II) and (III), r e spec t ive ly  [2] (rap, Rf,  IR  spec t rum) .  As soon as  all  the initial base  
has been conver ted  into the monomethiodide,  the dimethiodide is fo rmed .  Consequently, the ni t rogen a toms 
of (II) and (III) a re  methyla ted  success ive ly ,  and while the fo rmat ion  of the monomethiodide f r o m  the b a s e  
takes  place  readi ly  that of the dimethiodide f r o m  the monomethiodide takes place  with cons iderably  m o r e  
difficulty. 

~N (! ~)a R=D 

On consider ing Dreiding models  of the molecu les  of (II) and (III) i t  can be  seen  that a methyl  group a t -  
tached e i ther  to Nl or  to N16 undergoes  no spat ia l  h indrance whatever ,  and this explains the production of 
these  two i s o m e r s  of the mono-  and dimethiodide der iva t ives ,  even though their  N16 atoms a r e  p r e s e n t  in 
different  quinolizidine s y s t e m s  [in (II) both ni t rogen a toms a re  in a t r ans  quinolizidine sys tem,  and in (III) 
N l is in a brans s y s t e m  and N~6 in a eis sys tem] .  

In mat r id ine  (I), the methyl  group attached to N~ would in te rac t  with the Ha ' s  at Cl7 and Cll (butane 
interaction),  and the poss ib le  invers ion at the ni trogen a tom would lead to a st i l l  more  hindered conf igura-  
tion. This  apparent ly  explains the ine r tness  of N l of mat r id ine  in the iodomethylat ion react ion.  
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So far  as concerns  (IV), the approach of the reagent  to N I is not hindered, while a methyl group at-  
tached to Ni~ must  interact  with H a at C 4 and the possible inversion at the nitrogen atom must  lead to the 
unfavorable boat fo rm of ring C where the N-methyl  group should be of the "bayonet" type. Consequently, 
isosophoridane (IV) gives only the N 1 monomethiodide even with an excess of methyl iodide. Consequently 
in this case, only the nitrogen of the cis nucleus methylates.  

It can be seen f rom an analysis of the resul ts  obtained that in these react ions it is not the basici ty of 
the nitrogen that has the p r ima ry  importance but s ter ic  effects due to the general  geometry  of the mole-  
cule, and that in the iodomethylation reaction only that nitrogen atom of a r igidly fixed heterocycl ic  mole -  
cule will part icipate for which a methyl group, af ter  at tachment to it, will not undergo nonbound skew in- 
teractions;  in the opposite case, there will "be no room" between the surrounding atoms. It may be a s -  
sumed that all the matr idine i somers  of the cis ser ies  will form only Nl-monomethiodides .  

Interest ing resul ts  were obtained in the thermolys is  of the methiodidesof (II-IV) and of (Ia-IVa). 
Thin- layer  chromatography [A120 z , ace tone-e thanol  (20 : 5)] and paper  chromatography [isobutanol-HC1 
-H20  (100 : 20 : 20)] of the thermolys is  products showed that in all cases demethylation took place to the 
extent of 40-60%. On rapid sublimation, the monomethiodides,  for example, sophoridine monomethiodide 
and sophoridane Nl-monomethiodide,  gave the demethylated bases  (IIIa) and (III), respect ively,  and sopho- 
ridane dimethiodide gave the Nl-monomethiodide.  With more  prolonged heating (2-5 rain) the dimethio- 
dides are converted completely into the demethylated bases.  

In the thermolys is  of allomatridine monomethiodide, there  is a par t ia l  formation of the dimethiodide, 
which can be explained by the iodomethylation of the second nitrogen atom of the monomethiodide by the 
methyl iodide obtained as a resul t  of thermolysis .  

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

Preparat ion of the Mono- and Dimethiodides. At the boil, a solution of 0.6 ml (0.00962 M) of methyl 
iodide in 5 ml of acetone was added drop by drop to a solution of 1 g (0.00427 M) of allomatridine,  sopho- 
ridane, or isosophoridane until the initial compound could no longer be detected inthe react ion mixture by chroma-  
tography. As soon as none of the initial base remained in the react ion mixture (determined chromatograph-  
ically), it was separated into two portions.  The corresponding monomethiodides were obtained f rom the 
f i r s t  portion after  the elimination of the solvent (Table 1). 

The remaining amount of the acetone solution of methyl iodide was added to the second portion of the 
reaction mixture.  The c rys t a l s  that formed were washed with acetone and recrys ta l l ized  f rom ethanol 
(see Table 1). The iodine contents in the mono- and dimethiodides determined by t i trat ion corresponded to 
the calculated f igures.  

TABLE 1. Results of the Thermolys is  of the Methiodides of the Com- 
pounds Studied 

Substances subjected to therrnolysis 

Allomattq_ne methiodide 
Allomatfidine monomethiodide 
Allomalrldine dimethiodide 
Mala~dine metb2odide 
Sophoridine methiodlde 
Sqphoridane monometk~.'." odide 
Sophoriaane aimethioaice 
Isosophoridine methiodide 
Isosophoridane meflliodide 

0,44 
0,41 
0,31 
0,45 
0,38 
0,34 
0,28 
0,43 
0,37 

'Temperal~e~C 

.°.reef It- t h e o l .  
mg y~.s 

295 310 
235 265 
290 310 
237 255 
238 260 
234 255 
305 325 
317 325 
235 255 

Products obtained * 

II a 
lI,dimethiodide of (rr) . 
II, Monomethiodide of 02) 
I 
I l l  a 
Ill  
III, Monomethiodide of (Ill) 
IV a 
lV 

*In all cases  a cer tain amount of the initial methiodide was present  
in the react ion products.  
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The thermolysis of the methiodides was performed in open tubes. A tube with 0.1 g of the appro- 
priate methiodide was kept for 1-2 rain in Wood's metal previously heated to 15-20 ° C above the melting 
point of the sample. 

After metling, sublimation took place without decomposition (charring). The contents of the tube 
were dissolved in ethanol and chromatographed (see Table 1). 

SUMMARY 

1. Only that nitrogen atom of a heterocyclic molecule can take part  in the iodomethylation reaction 
for which a methyl group, after  addition to it, undergoes no sterfe hindrance. 

2. The rapidthermolysis  of the methiodides of the isomers studied leads to partial demethylation 
without the decomposition of the molecule of the base itself. 

lJ 
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