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SUtwARY 

A convenient prcoxime to synthesize 2 - 1 4 ~ - d i n i t r o s - -  
dine (DNHp) is described. Ihe synthesis begins with the condensaticm of 
14c-fo~~1aiaehyae and propylen-I, 3 in benzene with azeatmpic renrr 
val of water. The resulting bases are isolated fran the reaction nuxture 
as hydrochlorides and are nitrosated with sodium nitrite in xtrdi- 
urn at a constant pH of 4 to 5. A f ~ 4 c o l u m  chmna*a@y on Silica gel 
and recrystallisation fran ether 2- C-dinitroso-hexahydmpyrimidine 
(DNHp) is isolated in 30.7% yield based cn 14C-formaldehyde. 

Key-Words : 4C-Hexahydr-~dine, Nitrosation, 4C-Dinitroso-hexahydropyrahydroWrimi- 
dine 

IXIKEKTIoN 
In spite of the wid?-spread occurren~e of dialkylnitr0sami.t~~ in foods and 

drugs, the metabolism of these ccmpounds has not yet been extensively investiga- 
ted. Mre effort should be made to study the metabolism of cyclic nitrosamines, 
because all attenpts to isolate any of t k i r  reaction products with 
have been unsuccessful u n t i l  naw (1). This is in contrast to results with open 
chained CaTpoUnds, like dirnethyl- or diethylnitrosamine, where alkylated reac- 
tion prcducts with DNA and RNA a m  well documnted (2 ) .  

stigated and published in detail (3). One of the isolated and identified metabo- 
lites was 3-hydroxy-N-ni~lidine. Its formtion was explained by the ex- 
cision of one N-ni troso miety leading to a ring oontractim 

or 

Recently the mtabolism of .~,5-'~~-dinitroscpiprazine (DNP) in rats was inve- 

(Figure 1 ) . 
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Fig. 1. Ring-mntraction of Di-ni-ipazine 

0 1977 by John Wiley 4 Sons, Ltd .  
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In  order to prove whether this reaction also takes place in other cyclic di- 
nitrosamines, we wan- to investigate the mtabolism of dinitroso-hexahydmpy- 
rimidine (DNHp) w h i c h  is an i m r  of DNp. Radioactive substrates are necessary 
for such investigations. Therefore we first had to find a way to synthesize the 
radioactive cxxqnmd. 

 his paper wil l  describe the synthesis of 2 - l 4 c - m .  

RESULTS AND DISCUSSION 
The synthesis of hexahydropyrimidine described by Evans (4)  (amdensation of 

propylenediamine-l,3 and formaldehyde) kidsrafter a qlicated purification 
procedure including a fractionated distillation, to very law yields of the plre 
cmpmd. We therefore lrPdified th is  mthcd and amverted the crude base mixtu- 
re into the corresponding hydmchlorides wh ich  could be isolated as solids. The 
paper dramtogram reveals that,besides propylen&bmine-dihydr&loride, there 
is at least one other hydrochloride. 'RLis mixture wasanalyzed ascontaining 

30.71% C, 7.79% H, 15.19% N a n d  42.65% C1. The calculated values for hexahydm- 
pyrimidine-dihyrochloride an? 30.19% C, 7.55% H, 17.61% N and 44.65% C1, and 
the correspding values for propylenediamhedihydrcchloride are 24.50% C, 8.23% 

H, 19.05% N and 48.22% C1. 

Since DNHP is a solid whi& can be purified by recrystallisation, the mixture 
of hydrochlori&s could be nibsated Without plrification. 

t a a r x m s A N D M G I H o D s  

General: 14C-f0rmaldehyde (specific activity 22 nti/mle + 96% radi0chan.i- 
cal purity) was purchased fran Radiockmical Center, &mrsham, Bucks. England. 

predevelopd in the solvent system hexan/ether/dichloranethane 50/70/100 sere 
used for thin-layer chramtography. Silica gel (Wlm 0.063 - 0.2 mn, 70 - 230 

mesh Nr.  04667) was used for mlurrn ChraMtograPhy and eluted with the s a ~  sol- 
vent system. For papr chrmtcg-raphy (Schleicher and &!hull Nr. 20436) we used 
an upper phase of butanol/ether/water 40:10:50 (descending, two days). Radic- 
chemical purity of the product was measured on thin-layer chrcrnatogrm by an 
LB 2723 thin-layer scanner (Berthold, Wildbad, F.R.G.). Activity was determined 
in a Mark I11 liquid scintillation counter frun Nuclear Chicago. 

Preccated Silica gel plates (20 x 20 an, F-254, E. MEIIM, Darmstadt, F.R.G), 

P I r n  sxt?mEsIS: 
740 q of trinethylenedianir~ (10 mole) in 150 m l  of benzene are added to a 

solution of 300 rq formaldehyde (10 mole) in 9 ml of water. This mixture WaS 

stirred in a Closed vessel for 70 hrs at roan tarperature. 'Ihe waw was ranr 
ved byaze&mpic distillatim w i t h  a Dean-Stark tube. The resulting benzene so- 
luticn was dried over solid potassium hydroxide (10 grams) overnight. 'Ihe dry- 
ing agent was separated by filtration and washed tw ice  with 30 ml portions of 
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benzene. Then dry hydrogenchloride w a s  bubbled throuqh the benzene solution. The 

resulting hydrochlorides separate in the solution as w h i t e  crystals. M t e r  1 hr 

the crystals were collected by careful f i l t ra t ion  and dried to yield 1.4 g r  of 

the hydrochloride mixture. 
These hydrochlorides were placed i n  a 100 m l  Erlenmyer flask, dissolved in 

5 ml of w a t e r  and covered with dichlorawthane (50 m l )  . The flask was cooled in 

an ice w a t e r  bath. Then a solution of 1.38 q (20 m l e )  sodium n i t r i t e  in 2 m l  of 
water w a s  added fran a dropping funnel for  a -rid of 1 hr. During this time 
the pH w a s  controlled by a pH-mter and adjusted to  pH 4.5 by addition of 0.02 

n-hydrochloric acid, when necessary. After further s t i r r ing  for 30 minutes the 
dichloranethane w a s  remxred in a separatory funnel and the water @mse was ex- 
tracted twice with 50 m l  portions of dichloranethane. The cunbined organic pha- 

ses were dried over scdium sulfate and evaporated i n  vacuo a t  2OoC to yield the 
crude DNHP (1.1 9). The nitrosamine w a s  purified by column chrcrrratqraphy (50 x 
4 an). The fractions containinq the nitmsamrn ’ e (as checked by thin-layer chro- 
mtcgraphy) were  collected and the crystall ine material w a s  recrystallized +xi- 
ce fran absolute ether. ‘Ihe recovery was 462 q, corresponding to a 32% yield 

based on fornraldehyde. 

SYNTHESIS OF 2- 4 ~ - ~ ~ ~ ~ ~ m m ~  
14C-formaldehyde (6.8 mg in  a 3% water solution, 5000 pCi) was  diluted to 

10 m l  (300 mg, 10 m l e )  with a 3% water solution of inactive material. A l l  

other m i p u l a t i o n s  followed the procedure described i n  the p i lo t  synthesis. The 

yield of the twice  recrystallized 2 - ’ 4 C - d i n i t r o s o - h e x r ~ d i n e  was  442 mg 

(3.07 m l e )  , 30.7% of the theoretical value based on fomldehyde. 

test the radiochanical purity, a ‘=H2C12 solution w a s  spotted on a 1LC pla- 

te, developed and scanned (Figure 2)  
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Fig. 2 .  %in-layer scan of 2-14C-D~tro~ydropyrchexahydroWrimidine. 
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The specific activity as deiz?nnined by liquid scintillation axmthg (cor- 
rected)was 470 @ i / m l e  and agreed w i t h  480 pCi/mle, which was cunputed fran 
the specific activity of 14C-forrnaldehyde and corrected for radiochemical puri- 

ty. 
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