
PREPARATION OF N-SUBSTITUTED UREAS FROM 
NITROSOMET14YLUREAS1 

Abstract 
Good ).ields of N-substi ti1 ted 1ire:Li lverc o b t a i ~ ~ e d  11)i reacting alnines \\.it11 

X-nitrosc~-N-melhylul.ea ill  aql leuui  s o l ~ ~ l i c ~ n .  I t  has becrl showr~  t11;il N -~~ i t ro so -  
N-metl~>.lurea deconlposetl illto nlcthylnirrosnuiiclc a rd  isocyanic ncitl. Sirni- 
larl>., S-~lilroso-hT, S ' -d i~~~ct l~>. l~~re ;~  ;111d 3[11i11es gave rise to goocl yicltls of 
N-s~~bstit~l ted-N'-~~lethyli~rcas. 

Introduction 

Dn\lis antl 13lanchard (4) have sho\\.n that nitrourea ( I )  dccomI~osed i n  
aqueous solution into isocyanic acid (I I I j and ilitraxnide (I1 j which is trans- 
for-nicd into nitrous oxide (I\') ant1 \\-atel-. The for~uation of isoc?-anic acid 
was inferred from the reaction of nitrourea in aqueous solution \\;it11 amiues to 
yield N-substituted ilrcas, quantitati\.ely i r i  several instances. 

'The I-eactiorl of nitrosourcas with aminrs has not been studied. I-Iowever, 
it may be postulated that X-meth) . I -K-~l i t~-oso~~rea  (Vj decon~poses in aqueous 
solution into N-methl.1-N-nitrosa~~~icle (\ 'I) ant1 isocyanic acid (111) according 
to the niechanisrn suggestctl bl. T. L,. Davis (Equations ( I  j antl (2)). I n  
strongll. alkaline solution compo~irltl \' is I;~lo\\.n to yield diazo~nethanc. 
When N-n~ctli!:l-N-ni tl-osourca (1') \vas boilctl in ncllleous solution, the 
stoichio~netric amount of nitrogen \vas evolvetl and the solution nras found to 
contain isocyanic acid and rnct-hanol. MYth anlines, as  \\,as espcctcd, thc 
isocyanic acid PI-oduced yielded N-substit~xtcd irrcas (VII) accol-rling to the 
lolloning equation:- 

~Lfanrrscripl receizled Janz(ary 6, 1951. 
Conlribulion from tlte Orgalric Section of tlre Canadia~r Armanrent Research and De- 

oelopnrent EslabLishment, Valcartier, Quebec, and tlte Clte71rical LaL.oratories of Utriversily of 
Oltawa, Ollawa, Ont. 

Defeltce Research Board,  Valcartier, Quebec. 
"Jtzizlersity of Ottawa, Ottawa, Ontario. 
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Table I shows sonle of the substituted ureas prepared, together \\ it11 their 
physical properties ancl ).ieltls. Nearly quantitative ?yields \\-ere obtained ancl 
in several cases purihcation \\-as ~i~inecessarl-. 

y-Sub- 
si l tuent  l<eeictioli Yicltl, 

R 1 LiIllc, i i .  _ 
h l c t i ~ y l  
Ethyl  
71-Propyl 
?c-But>.l 
~ l -Amyl  
tc-Hesyl 
Cyclohesyl 
Phcnyl 
Benzyl 
Amino 
A~iiliiio 

All nzelting poi71ts are z~,~correc/ed. Isolulcd a s  the .t~i/ratc. 
Scnricarbazidr isoltrfed as ils bcnzal derivnlive. 

h1.p. "C. 
-. - -- - - 

O b s e r \ d  / IZecordctl 

I11 addition to this series of N-substituted ureas, other clerivatives of ureas 
were made from N, N'-rlimetli>.l-N-~ritrosourea (VIII).  'This starting ~naterial 
has been f o ~ ~ n d  to deconipose in aqueous solution accordirig to the following 
scheme :- 

Sol\.clll5 

IS 1 H O H  

CH,N?---------+CH301-1 + N: 

When co~npound VIII was boiled with water, nitrogen was evolved cluanti- 
tatively in accol-dance with Equation (5), and methyl isocyanate (IX) \iras 
fornled as  was shown by its hydrolysis to nzeth>.larnine and carbon dioxide. 
Similarly to N-nitroso-N-inethylurea, the reaction of amines with N-nitroso-N, 
N1-dirnethylurea proceeded through the formation of ~netliyl nitrosoamide 
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( l r I )  and methyl isocyanate ( I S ) ,  the latter r eac~ ing  with amines t o  yield 
N-n~e t l~~~l - r \ ; ' - s i~bs t i t~~ tecI  ureas (S). 

T h e  J ields were exccllellt runcl, in most cases, the  N-substit~1tetl-N'-nleth~.1- 
ureas did not require iul-ther purification. T h e  I-esults are give11 in Table 11. 

1 I c t h y l  
E thyl  
?l-PropyIl 

E ther  6 
Ether  14 
Ethcr  

Dilutccl eth,u~ol  
Diluted ethanol 
Uilutecl e t l ~ , ~ n o l  ti 
D i l ~ ~ t e d  cthnnal 9 

\Vale r 6 
Ethanol plus e ther  2 

Etlidnol 1 
Diluted ct l i~1101 1 

I 
'Calc. for CLNL?O!&: A T ,  2J.lLI/;I. Foir~td:  Y, d?.S(Fo 
T a l c .  .for C'iHleOiVz: A', 19./t70. Found: :V. 19.3%,. 
3 C c ~ l ~ .  for CYNIGO~VZ: I\', 17.9%. f i 2 1 1 2 d :  3, 17.247;. 

Experimental 

Effect oj Boiling l~Irater 017 N-iizetlryl-AT-iritroso~~rea 

111 a flaslc equipped to nleasilre the gas evolved was placed N-rueth\.l-N- 
nitrosourea (3.5450 gni.; 0.0414 mole) ancl \\.ater (125 lnl.). 'The 1nixt111-e n.as 
boilecl and the solid dissolved \\.it11 evolution of gas. T h e  volume of gas I\-hich 
\\-as collected over a solution of soclium hg~droxide (20%) was founcl to  be 805 
ml. (calc. 816 ml.). T h e  presence of isoc,.anic acid was shown in the  follon,ing 
way: -4 slight excess of silver nitrate \\-as aclclecl to the solution and a white 
precipitate soluble in ammonia and  nitric acid was formed. However, the  
amount of isocyanic acid produced n-as not cluantitative. 

T h e  presence of methyl alcohol \\.as shou~n Lq the oxidation of a portion of 
the solution with potassium dichro~nate  i r ~  strong sulphuric acid. After 
distilling a portion of this soli~tion, the  distillate contained formaldehyde a s  
was shown b y  the  derivative obtainecl with 2,  4-dinitrophenylhydrazine, m.p. 
166-167°C. 
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IrOl l.IN A S D  BO1I.I.V: PREPr iRA TION OF N-SCGSI'I T C T E D  CRC:tS 481 

Using the p roce t l~~re  tlescribetl a l ~ o v e ,  N-nitroso-N, Nt-tli1net11)~lurea 
(2.6920 gm.) \\.as l~oilctl \\-it-li water. Nitrogen evolved: 542 n ~ l .  (calc. 552 ml.). 
No  precipitation tool;  lace \\-it11 a silver nitrate solution, inclicating the absence 
of isoc!.anic acicl. 'l'he formation ant1 identification of meth).lanlinc and carbon 
dioxide indicatecl the  transient formation of methyl isocyanate. 'The presence 
of methyl alcohol \\.as clc.n~onst.ratctl a s  described al~ol.e. 

Prepart~tion oj' AT-szibsfit~lerl zireas ( STII) 

N-34ethyl-N-11itl-oso~11-ea (0.1 mole) \\,as reacted with rui.:in~ine (0.1 mole) 
in aqueous solution (300 ~nl . ) .  T h e  solution \\.as boiletl until the evolution of 
gas ceased. 'Fhcn it \\.as e\.aporatecI i~nclcr recluccd 111-essu~-c ancl the  residue 
recrystallizccl from a suitablc solvent. Results arc listccl in Table  I. I n  
several cases, I-ecrj-sta1liz:~tioti clicl not cIia11gc thc  melting point of the pl-odilct. 

Prepart~tioiz oJ N-S~ibstit~itetl-i\', iV'-dirizetlrylrrreo ( X )  Jroilr N ,  iV'-Dinzetlzyl-N- 
~zitrosourea ( T7111) 

T h e  procedure used I ~ I -  the preparation of these substances \\.as the same a s  
the one clesc~ i l~ed abo\-e for the preparation of N-substitutcrl  reas as (VII) .  T h e  
results are listed in 'l'able 11. 
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