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1 ,3,5-' 4C-trimethylhexahydrc-l ,3,5-triazine was prepared by condensing 
14C-methylamine-hydrochloride and fomldehyde i n  a concentrated aqueous 
solution. The so formed triazine reacts with Nitrosylchloride a t  O°C to 
14~-methylchloronethyhylnitrosamine w h i c h  was not isolated 
ther with si lver acetate. After colm chrcroatcgraphy on Silica gel and 
dis t i l la t ion 4~-methylacetoxymthylnitrosamine was obtained i n  a 24.1 % 
yield based on 4C-methylamine-hydrochloride. 

reacted fur- 

Key-Wrds : 4C-l , 3  , 5-Trkthyl-hexahydrotriazine , Nitrosylchloride, 4-Ql10r- 
methylnitrosaxnine, 1 k-Dkthylnitrosamine-& -acetate 

R\PTmm1ON 

Nitrosamines are w e l l  recognized carcinogens and their  widespread occurrence 
directs our s p c i a l  attention to the metabolism of this  class of compounds. Tne 
proposed metabolism (1 ) of dbthylnitrosamine is sham in Figure 1. According 
to  pathway _A hydroqlation by drug metabolizing enzymes (2)  should lead to me- 
thyl-hydroxyrethylnitrosamine which is transformed to Ethyl-diazohydroxide and 
fonmldehyde. The original ccmpound i tself  or its breaMam products serve as 
the alkylating agents in  methylation of DNA or RN?J ( 1 ) .  

H 
CH3- N-NO + CH3- N= N-OH 

I ?  
0 

CH, + N, + OHe 

Fig. 1. Proposed metabolism of dh?thylnitros& in relation to methyl-acetoxy- 
methyl-nitrosamine. 

0 1977 by John Wiley & Sons, Ltd. 
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kkthyl-acetoxymthyl-nitrosamirie was synthesized in 1975 on different routes 

by two groups (3) . According to pathway B this canpound gives, a f te r  hydroly- 
sis by water (4) or esterase (3a, 5) ,the san-e methyl-hydroqmethylnitrosmnine 
w h i c h  also resul ts  fran enzymatic activation in pathway A. When assuming that 

the proposed mechanism is correct,this ester m l d  serve as a pool for  the ul- 
timate carcinogen of dirrethylnitrosamine. Cur prediction that this ccmpound is 
a locally active carcinogen was confirmed exprimentally ( 6 ) .  Chronic oral 
application i n  water to rats prcduces carcinanas of the foresturach i n  a 90% 

yield. Testing for  mutagenicity w a s  also positive ( 7 ) .  These findings confi- 
the conclusions drawn above. 

l i t y  it is necessary to have it 14C-labelled. In this paper we will describe 
the synthesis of 4~-methylacetoqmethy~itrosmine. 

For a mre detailed stUay of this ccmpaund’s metabolism and alkylating abi- 

RESULT; AND DISCUSSION 
Imines react a t  -3OOC with nitrosylchloride in d i c h l o m t h a n e  to CC-chloro- 

nitrosamines which on further reaction w i t h  silver acetate give d-acetates  i n  
rroderate to good yields (8).  ‘Ihe N - m e t h y l e n e h s  are not stable i n  the mno- 
mric form but t r b r i z e  t o  1,3,5-trialkyl-hexahydrotriazines-l,3,5. (Figure 2 ) .  

\ / 
0 

CH3- Y-CHZOCCH, C- CH3-N-CHZCI 
NO k o  

Fig. 2. S c h e  for  synthesis of methyl-acetoxymethyl-nitrosarihe. 

An equilibrium betheen mnawrs  and t r b r s  exis ts ,  but i n  the case of N-me- 

thylenamine, an intermdi  ate for  our synthesis, there is m indication of such 
an equilibrium ( 9 ) .  In spi te  of this disadvantage 1,3,5-trbthyl-hexahydrotri- 
azine-1,3,5 (which is formed by the reaction of methylamine w i t h  formaldehyde) 
reacts w i t h  nitrosylchloride a t  0°C to give methyl-chlomnethylnitrosamine 
(which can be isolated) (10). ?hen, a f t e r  the addition of silver acetate the de- 
s i red ccmpound can be isolated i n  d 24%- yield(Figure 2 ) .  A t  least two byproductS 
wre formed. ?hey were separated by colm chranatography. The structure of me 

of these byprcducts has been determined (11) and it gives saw indication that 
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nit rosykhlor ide attacks the hexah-triazine directly.  The formtion of m- 
thyl-chlomtlethylnitmsmiw prd3ably also results f m  a direct attack at  the 
trimric rn1ea.de and not only fran reaction of nitrosylchlori& with the mm- 
Er ic  form. 

MATERIAtsANDMFRwDs 

General: "C-thylamine hydrochloride, specific ac t iv i ty  591 pCi/rrg (99% 

pure) was purchased fran ~ r c h m  wlchler, Bucks., mgland. Radioactivity was 
measured i n  a Nuclear Chicago Mark I11 sc in t i l l a t i on  ccunter. 

grams by an LB 2723 thin-layer scanner I1 (Berthold, Wildbad, F.R.G.). Precoated 
Si l i ca  9 1  plates (5 x 20, F-254, E. MFXK, Darmstadt, F.R.G.) (predevelcped in 
the solvent system -/ether 4:l)  we^? used fo r  thin-layer chranaixxgraphy. 

Si l i ca  gel (Welm, 0.063 - 0.2 mn, 70 - 230 mesh, Nr. 04667) was used fo r  colurm 
chrunatography. Nitrqlchloride was synthesized (12) and purified by rectifica- 

t icn.  

T k e  radiochemical purity of the pmduct was m a s u e d  on thin-layer &ramto- 

PIIIJT sYrw!€mIS a? l2aKmvE ACETATE 

1 )  Preparation of 1,3,5-trimthy1-hexahydrcrtriazine-lr3,5 

f i t t e d  with a reflux-codmser (cooled w i t h  i a c o l d  wa*r) and ampPing funnel 
1.62 ml (20 mnole) of formal& (37% aqueaus solution) was added. Wle cooling 

with ice/water,a solution of 4 g (100 m l e )  scdimhydmxide in 10 ml of water 

the solution s t i r r ed  for  two h a x s  a t  room tglperature. The solution was trans- 
ferred to a liquid-liquid extractor (the flask was rinsed w i t h  1 m l  of water) 
and extracted w i t h  ether wemigh t  (14 hrs) . 'Be ether solution was separated 
and dried over 10 g of patassium hydroxide overnight. After f i l t r a t i o n  am3 wa- 
shing of the patassim hydroxide w i t h  30 ml of ether, the solution was concen- 
trated to 8 ml on a rotating evaporator a t  4OoC without vacuum. The result ing 
s o l u t i m  was used withaut further p r i f i c a t i m .  
2) Preparation of methyl-acetoxymethyl-ni-. 

w i t h  an in-1 t h e m t e r  and a dropping funnel. 16 ml of a 1 mlar solution 
of nitrosylchloride i n  dichlomthane was placed i n  the flask,  cooled in an 
ice/water bath and stirred with a l~gnetic stirrer.  llumugh the dropping funnel 

was gradually added during the ccurse of 1.5 hrs and the tanperatwe was m a b -  
tained belaw +5'C. After the dark b m  colour of the nitrosylchloride had fa- 

de~& to a bright yellow, 3.35 g of silver acetate (20 m l e )  w=re added in 
-11 porticns in order to keep the tmprature fran raising over +SoC. The re- 

sulting SusPMsim was stirred overnight in the dark. ~ t e r  filatratim arad =- 

To 1.35 g (20 m l e )  mkhylanhe-hydrochloride in a 25 ml three necked flask 

was slowly added through the drcpping-funnel. The cooling bath was - and 

For t h i s  reaction w= used a 100 ml W necked lound bottand flask f i t t e d  

1 '3, 5 - t r k t h y l k X & y ~ ~ i d Z ~ l I  3,s diSSO1lEd in 20 id Of dichlo-thane 
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veral washings of the residue with dichlommethane, the obtained solution w a s  
concentrated in a rotating evaporator a t  3OoC and a vacuum of 200 Tom. The re- 
sidue w a s  placed on a Sil ica gel column (50 an high and 1.5 a n  i n  diamter) and 

eluted w i t h  hexane/ether 4:l. 30 m l  fractions were collected, plated on TLC pla- 

tes and searched for the x-acetate, which was eluted as the f i r s t  canpound. The 

fractions containing the canpound =re collected and evaporated to  dryness a t  

3OoC and 100 Tbrr vacuum. In  a mall shortway dist i l la t ion apparatus the k-ace- 

tate was dis t i l led a t  lo-' Torr, with a hair dryer as  heating source (13). 623 ~ K J  

(4.7 m l e )  of mthyl-acetoxy-mthylnitro& wre cbtained analytically pure 
i n  23.6% yield based on mthylaminehydrochloride. 

syI?rHESIS OF I4-c-1--- 

6.76 mg 14C-~thylamine-hydrochloride (3995 pCi) was dissolved i n  water,dilu- 

ted with 1.343 g inactive mnpound, transferred to a 25 m l  three necked flask 
and evaporated to dryness. A l l  other manipulations follawed the procedure des- 

cribed in the pi lot  synthesis. The yield of dis t i l led 14C-mthyl-aceto~thyl-  

nitrosamine was 635 mg (4.82 m l e )  (24.1% of the theoretical value). To test 
the radiochemical purity,a CH2C12 solution was spotted on a TLC plate, develo- 
ped and scanned (Figure 3) 

START 

Fig. 3. ?bin layer scan of 1 4 C ~ t h y l - ~ t o - t h y l - n i ~ ~ ~ e .  
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The specific a c t i v i t y  determined by l iqu id  s c i n t i l l a t i o n  counting (correc- 
ted) was 196 p C i / m l e  and agreed c lose ly  w i t h  201 p C i / m l e  which was carpxltec 
f ran specific a c t i v i t y  of 4Cirrethyl-ami.nehy~loride. 
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