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Abstract. N,N-Dialkyl aromatic amlnes with a variety of ring 
substituents are N-dealkylated and N-nltrosated efficiently by 
n-butyl nitrite/ammonium chloride/water at reflux temperature 

Ring nitrosation was never observed, but alnor amounts of m- and 
p-ni tro dmines and/or ni trossmines were formed in some cases 

Ring nitration LS rather a reactlon of the initial substrate 

than a process occurring on formed nitrosamlnes. The leaving 
propensities of the initial N-substituents to yield nitrosamines 

were in the order benzyl JJ methyl >J alkyl 

In a previous paper1 we have reported the reactivity of the systems made up by 
muang alkyl nitrites and N,N-dimethyl-aromatic amlnes Two experimental aspects were 
worth of pecuhar attention: the prompt reactivity and the exceptional vanabihty of the 
reaction outcome upon seemingly minor changes of the conditions of the experiments It 
also appeared that the time necessary for the disappearance of the original amine was 
essentially the same at reflux temperature, given an identical concentration of reactants, 
independently of wide variations in the nature of substituents However, only d the 
reaction was prolonged much longer than the time lust necessary for the disappearance 
of the starting armnes, further processes set 1z1 to transform some products into others. 

On the basu of our previous experimental results and some mechanlstuz 
considerations, it was possible to set up a procedure for the rapid and efficient 
N-dealkylation-N-nitrosation of tertiary aromatic amlnes Q.) by n-butyl nit&e The new 
route to N-nitrosarmnes (2) avoids the handling of large volumes of aqueous solutions 
required for the classical N-nltrosatlon of secondary armnes with "HNO,", the careful 
operations of temperature, pH and amounts of reagents necessary and the incursion of 
unwanted side reactions 

Results and Dlscusslon 

We observed that for N-dealkylation-N-nitrosation of tertiary aromatic armnes (l) by 
n-butyl nltnte (BN) excellent condltlons were a fourfold molecular eaulvalent (m.e.) of BN, 
one me. of water and one tenth m.e of ammonium chloride at reflux temperature The 
results are summarized in Table 1. The individual expenments were monitored by GC-MS 
and terrmnated as soon as the stting amine 1 was fully consumed this duration 
afforded the highest yield of N-nltrosamlnes 2 in all cases 

The yields of N-nltrosarmnes 2 varied usually from good to almost quantitative 
although no optimization was attempted It shou!d be noticed that 

1 amlnes with bulky groups either in 2 6-positions of the nng (a and m) or at 
the N-position (lad, lae, laf and Ifd) did not cxert any slgnlfrcant effect on the reaction 
times and yields of 2, 

2 N-benzylarmnes (las, Ibg and m, reacted consistently faster than N-alkyl- 
amines with another N-substituent of comparable or smaller size; the N-benzyl group was 
lost exclusively, confirming a previous observation in the reaction of tertiary amines with 
nitrous acid,2 however, a further, more extensive reports was unable to establish such a 
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clearcut propensity; 
3 with the exception 

G VERARDO et al 

of the N-benzyl group, the smaller N-alkyl substituent was 
lost preferentially, but this propensity was less prominent as the alkyl chain became 
longer (compare laf with a, & with h). This observation is in agreement with 
analogous experiments carried out with "HNO,", with the exception of an ambigous report 
on N-ethyl-N-methyl-4-nitrobenzenearmne (Ifb);4 

4 branching, as in && and Ifd, did not influence the propensity of the smaller 
group to be lost preferentially, 

5 any substituent in a key location, like the para position with respect to the 
amino function (see l&a, lJg, a, Ifa, Ifb, and u), did not affect the yields of 2 at all: 
only the rate was slightly reduced by electron withdrawing substltuents; 

6 as previously shown,1 seemingly small changes of the reaction catalyst caused 
dramatic variations in the reaction outcome; 

7 side products were aromatic nltro compounds and eventually their N-dealky- 
lation-N-nltrosation products, but when the rate of the disappearance of the amine was 
high, these processes did not set in Ring nitrations, when they occurred, preceded any 
eventual N-nltrosatlon; 

8 electron releasing groups in ortho- and para-position seemed to accelerate the 
reaction, the latter induced some ortho-nitration of the substrate, which was also 
eventually efficiently N-nltrosated, 

9 C-nitrosation products were never detected. 
Preparative N-dealkylation-N-nitrosation of aromatic tertiary anunes using acidtied 

sodium nitrite has been described, but the procedure has the obvious hmitatlon of the 
apphcablhty only to some 2,4,6-tnsubstitutedz and nitrosubstltuteds benzeneammes, 
because of the occurrence of ring reactions. 

A final consideration pertains to the usefulness of the reaction Besides offering a 
prompt route to N-nltrosamlnes, starting from relatively cheap and readily available 
chemicals, hke N-permethylated amines, with recyclable effluents (n-butanol and BN) in 
small amounts and easily separated by conventional distallatlon from the reaction mixture, 
the products themselves are convenient precursor of N-dealkylated armnes in many cases 
(by well known procedures3*417), 1,1-dLsubstituted hydrawnes (by reductions with a 
number of reagentsa) and I-nitroso aromatic secondary armnes (by Fischer-Hepp 
rearrangements of the 4-unsubstltuted 2) The synthetic scope of N-nitrosamlnes has also 
been recently widened by their umpolunq 10 In most cases the present route to 2 
appears by far and many means more convenient than N-nltrosatlon of a secondary 
amine The interest for N-dealkylatlon, at the same time, IS well documented by a number 
of recent pubhcations, introducing more or less efficient, economic, general and handy 
procedures,11 often not at all amenable to large scale preparations 

We have consistently used n-butyl nitrite in our experiments, as a convenient 
reagent which IS commercially available and may be easily prepared in the laboratory l2 
Optimizatlons were not carned out, they might obviously involve also the change of the 
alkyl moiety of the ester 

Identlficatlon of all the compounds prepared according to this unprecedented 
procedure was performed by comparison of known chemicals and by careful studies of 
their spectral and MS properties with supplemental information from thermal degradation 
(reductive N-denltrosatlon and "HNO" elimination in the case of N-nltrosarmnes 2)' in the 
GC InJector and from GC properties 13 Amine & gave a product 2& which was identified 
on the basis of ccmparison with authentic 2,6-dusopropyl-N-methyl-3-nltro-N-nltroso- 
benzeneamine (a), as 2,6-d~sopropyl-N-methyl-4-nltro-N-nltrosobenzen~~ne (z) The 
reaction of EN with N,N,4-trimethylbenzeneamlne (Iba) gave a C-nltro-N-nltroso derivative 
(ZlJ, which was identified as the 2-isomer by comparison (mp, mixed mp, GC properties, 
MS, IR, 1H NMR) with the 3-isomer (a), namely N,4-dimethyl-3-nitro-N-nltrosobenzene- 
amine 14 

Experimental fart 

WARNING - Anybody wishing to repeat these experiments or carry out similar 
reactions shoclld be well aware of the known inherent or potential toxicological dangers in 
handling most of the chemicals used or produced in this work. Thus, safe working 
conditions are required and decrease of the tome potential of murtures and products 
(before transportation) should be ensured for final disposal 
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Table 1. Reactions of Tertiary Aromatic Amlnes (I) with n-Butyl Nltrlte (BN) 

Starting Amine Reaction Reaction products 
(compd) time, mln (compd, yielda %) 

Ph-NMe2 20 
u.s!z) I 

Ph-NMeEt 
(lab) 

Ph-NMePr 
(A!?!!?) 

Ph-NMe(l-Pr) 
(lad) 

Ph-NMeBu 
(lae) 

Ph-NMeHex 
(laf) 

Ph-NMeBn 
(Gig) 

4-Me-Ph-NMez 
(Iba) 

4-Me-Ph-NMeBn 
(A!& 

4-He-Ph-NEtBn 
(Icq) 

4-MeO-Ph-NMe2 
(m)l,b 

I-Br-Ph-NMe2 
(lea)1 

4-NOZ-Ph-NMez 
(Ifa) 

I-NOz-Ph-NMeEt 
(Ifb) 

4-NOZ-Ph-NMe(l-Pr) 
(Ifd) 

2,6-(I-Pr)z-Ph-NMez 
(&z) 

2,4,6-(Me)J-Ph-NMe2 
(Iha) 

20 

20 

20 

18 

20 

5 

10 

4 

4 

5 

15 

25 

25 

25 

17 

10 

Ph-NNOMe, 4-NOZ-Ph-NNOMe 
(a, 87)13o,22.23,24 (2fa, 8.7) 

Ph-NNOMe, Ph-NNoe , 4-NOz-Ph-NNOMe, 
(a, 7 5) (m, 72 4)13g.22,23.24 (i&b 1) 
4-NOZ-Ph-NNOEt 

(2fb,48) 
Ph-NNOMe, Ph-NNOPr, 4-NOZ-Ph-NNOHe, 
(2aa, 14 3) (a, 70.2)23.24 (2fa, 1) 
4-NOZ-Ph-NNOPr, 4-NOZ-Ph-NMePr 

(2fc, 28) (Ifc, 33) 
Ph-NNO(l-Pr), 4-NOZ-PhNMe(l-Pr) 
(a, 86 1)13c.l3f (Ifd, 3 5) 
Ph-NNOMe, Ph-NNOBu, 4-NOZ-Ph-NNOHe, 
(2aa, 18 3) (&, 68 5)23.25 (2fa, 0 5) 
4-NOZ-Ph-NMeBu 4-NOz-Ph-NNOBu 

(2fe, 12) (Ife, 4 2) 
Ph-NNONe, Ph-NNOHex, 4-NOz-Ph-NMeHex 
(2aa. 11) (i&G, 58)26 (Iff, 17) 
Ph-NNOMe 
(&!$ 94) 
4-Me-Ph-NNOMe, 4-Me-2-NOZ-Ph-NNOMe 
(B, 81)4,13g.22 27 6% 6 8) 

4-Me-Ph-NNOlle 
(z&i?, 93) 

4-Me-Ph-NNOEt 
(m, 91)28 

4-MeO-Ph-NNOMe, 4-MeO-2-NOZ-Ph-NNOMe 
(2&a, 85.5) (a, 11 4) 

4-Br-Ph-NNOMe 
(2ea, 88) 

4-NOz-Ph-NNOMe 
(2fa, 91 7)6 

4-NOZ-Ph-NNOMe, 4-NOZ-Ph-NNOEt 
(2fa, 24) (2fb, 67)29 

4-NOz-Ph-NNO(l-Pr) 
(2fd, 91) 

2,6-(I-Pr)2-Ph-NNOMe, 2,6-(l-Pr)2-4-N02-Ph-NNOMe 
(&, 89 7) (_u, 3 2) 

2,4,6-(Me)3-Ph-NNOMe 
(J&, 93)5* 30 

aIsolated yield bTwlce the usual amount of N&Cl was used in order to optimize the yield 
of && Under the usual condltlons, the time for the consumption of &.& was 10 mln 
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Analytical eqmpment and procedures used dunng this work were described 
lere.1 
latenals 
aned by 

- n-Butyl nltnte (BN) was prepared as descnbedlz. 15 and Its punty was 
IR. BN could be stored without loss of puntv at -20°C m the dark for ca. 

veek For longer storage times, the compound was redistilled before use. Srmple 
kc anunes (laa, m, m and lea) were commercially available. N,N,4-T&ethyl-J- 
lbenzenearmne (lia) was prepared as described. 16 N,N-Dlmethylarylarmne lfa was 
,usly described by us,17 a, b and lha were prepared after the reported 
dure 17 Mono-N-alkylatlons of pnmary Gnes 4-nltrobenzeneamine @) and 
hylbenzenearmne (4) were performed to obtain N-ethyl-+nltrobenzeneam~e (3b), 
)ropyl-4-nltrobenzeneanune (3d) and N-benzyl-4-methylbenzeneanune @), 
ztlvely, usrng a rnodlficatinls of the N-permethylatin procedure (NaBIi, - RR'CO - 
,).I 7 Mono-N-alkylabns of secondary armnes 3b, 3d, 9 and N-methylbenzeneanune 
were performed by an extension of the N-permethylatin procedure17 obtarnlng Ifb, 
M, a, &, m, &, laf and a, respectively 
',6-Dusopropyl-3-nltrobenzeneamlne @) was prepared according to a reported 
lure 19 2,6-Dnsopropyl-N-methyl-3-nltrobenzenearmne (6& was prepared by the 
methylatlon procedure17 using a 1.1 equivalent of formaldehyde* the reaction 
-e contanlng 6, & and 2,6-dusopropropyl-N,N-dlmethyl-3-nltrobenzenearmne (6aa) in 
pproxlmate ratios (GC-peak areas ratios) 1.8.4 was treated with nitrous acldls to 
the N-nitrosodenvatlve e of & whose GC propeties and thermolysm-GC-MS 
rties were definltlvely drfferent from those of 25. the only observable product was 
both cases the corresponding N-dellltrosatlon-N-hydrogenation denvatlve 
usopropyl-N-methyl-3-nltrobenzeneamlne & and 2,6-dusopropyl-N-methyl-4-nltro- 
neanune 7a. resoectivelv) with drstlnct GC20 and MS 21 
J-Dealkylatkn-N&ros&&n General Procedure - A nuxture of the amine 1 (428 
, BN (2140 mmol), water (428 mmol) and ammonium chlonde (0 428 mmol) was 
ed under an inert atmosphere for the brne necessary for the complete 
Bearance of the amlne (< 1%) as monltored by GC Volatile mate-1 was then 
rated m vacua (ca 2660 Pa) and the residue was punfied by column 
atography on alumina (BDH, Grade I, neutral) using hexane-ether rmxtures and/or 
?nts of appropnate concentrations The yields reported in Table 1 refer to pure 
nted products Table 2 enhsts the physical properties, IR, NMR and MS of all the 
-osamlnes as well as those of side products prepared for the first time by us, the 
3 were identical with autentlc specimen prepared according with literature 
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