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Abstract. Alkaline cleavage of L (+) N-nitroso-N-carbomethoxy-alanine methyl
ester and N-nitroso-N-carbomethoxy-l-phenyl-2. 2.2-trifluoroethylamine methyl ester
yielded substitution and denitrosation products. A reaction mechanism has been
proposed.

Reaction of aliphatic amines with nitrous acid
is known to involve diazotisation followed by dea-
ruination! to give rise to varying products depend-
ing on substrate and reaction conditions. Jnvest i-
gations have been carried out to establish the na-
ture of the intermediate diaz oalkanes and their mode
of decomposition.s N-Alkylnitrosoamides and
N-carbamates on basic hydrolysis give products
which were attributed to diazonium ions and were
shown to be dependent on the nature of the solvent.
base and alkyl groups.J'f Solvolysis of methyl-
(S)-N-nitroso (phenethyl) N-carbamate methyl
ester in methanol yields I-methoxy-I-phenylethane
with partial inversion of configuration and 1-
phenyl-ethanol with predominant retention of con-
riguration.> It was not clear whether the inter-
mediate diazonium ion had decomposed by a con-
certed process or whether ion-pairs were involved
in such reactions leading to partial racernisation
of products. For such an investigation, substi-
tution by suitable groups capable of exerting an
electron attracting effect should make the result-
ing diazonium ion susceptible to alkaline cleavage
and provide an answer to the preceding question.
Thus, replacing a methyl group with a trifluoro-
methyl group which is approximately the same
size. but exerting the opposite inductive effect on
substitution of carbomethoxy group for the phenyl
group in met hyl- Nvn itrosc-tl-phenethylj-Nvcar bn-
mate methyl ester should render a strong impact
111 this respect. Hence U+)-N-Jlitroso-N-carbo-
met hoxyalanine methyl ester and N-nitroso-N-carbo-
methoxy-l-phenyl-2. 2. 2-trifiuoroethylamine methyl
ester were selected as models to observe the effect of
carboxymethyl group or a CF3 group on the stabi-
lity of the resulting diazoniumion and the effect
this has upon the suhstitution products arising there-
after.

Results and Discussion

The results have shown that diazoesiers were
formed under the reaction conditions (Table I).
The stability of these esters was considered to be
due to the carboxymethyl or trifiuoromethyl sub-
stituent groups whose negative inductive-effects
increase the C-N2 bond strength. Since deamination
reaction did not proceed appreciably, as a result the
products were formed in low yield and were difficult
to collect pure in sufficient amounts for recording

\.

of optical rotation. Hence, the stereochemical conse-
quences of the reaction are unknown. However. most
of the products produced in low yields were collected
by preparative GLC and compared with authentic
samples by GLC. These fractions were also used
for recording of IR. NMR, or mass spectra for
structure elucidation. The following general
scheme accounts for the products produced in these
reactions (Scheme l).
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N-Nitroso-N-carbomethoxy methyl ester!
on reaction in a hydroxy solvent gave either an ion-
pair2 or a denitrosation reaction, thus produc-
ing N-carbomethoxy derivatives and hydroxy
derivative." The former ion-pair resulted in the
formation of diazoester> which was one of the
major products of the reaction. Ketones was
produced by oxidation in air or with N104. The
denitrosation reaction which has produced deri-
vative ' further produced nitrate? and carboxy-
methylate" derivatives as secondary products
of the reaction involving N"-carboxymethyl-2,2. 2-
tritluoroethylamine by reaction with HN03 or NO;)
ion produced in situ and ion-pair rearrangement
followed by substitution respectively.J>
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Experimental

Materials. All chemicals used were research
grade and solvents were analar. Purifications
were carried out by preparative GLC or low tem-
perature vacuum distillation techniques. Gas chro-
matographic analysis were carried out on a Frakto-
meter F-6 (Perkin-Elmer) by using capillary columns
of various lengths. The columns used Were 10 ~o

or 20% apiezon-L, carbowax, silicone oil. GEGA
or PPG coated on celite. IR spectra were recorded
on a Unicam SP 200 spectrophotometer. NMR
spectra were produced on an R-10 60 MHz (Perkin-
Elmer) instrument and mass spectra were recorded
with AEI MS 12 instrument coupled with or with-
out the Fraktometer and CH-5 Varimat mass spec-
trometers.

General Procedure. To the methyl ester of
N-nitroso-N-carbomethox) amino acid (O.IM)
was added portionwise excess of NaOH or NaOMe
(I N) at room temperature in a flask connected with
a gas trap. The rate of evolution of the gas (N~)
was very slow which indicates slow hydrolysis o l
the substrates with alkali. Hence, the deamina-
tion reaction occurs with difficulty. After 4X
hours of continuous stirring. the reaction mixture
was extracted with ether. washed with water and
dried over anhydrous MgS04• Ether was removed

. by distillation and the remaining yellow-brown
concentrate was resolved on a suitable column h)
aLC and the separated fractions were identified
with the help of NMR. fR. MS and combined
GLC mass spectrometric techniques.

L(+ )Alanine Methyl Ester Hvdrochloridc.
This salt was prepared by Fischer esterificatione
of L( +)alanine with anhydrous methanol and

dry Hel gas. After removal of excess methanol,
the viscous syrup crystallized and was dried under
vaccum , m.p. 1520 (reported m.p. 158-158.5°,7
yield. quantitative. The structure of the com-
pound was supported by TR and NMR and was
found indentical with an authentic sample."

L(+)N-Carbomethoxyalanine Methyl Ester.
To a well stirred ice-cold solution of L( +)alanine
methyl ester hydrochloride mixed with potassium
carbonate solution and benzene. methyl chloro-
formate was added dropwise". The mixture was
stirred for 2 hr and the benzene layer was removed.
After washing with water the benzene solution was
dried over anhydrous MgS04 and benzene was
distilled. The viscous liquid retained in the flask
was distilled. b.p. 74-76°/3mm.. as a colourIess
syrup. Anal. Calculated for C6HN1104. Calc.
C 44. 72 ~~. H 6.83 %, N 8.69 %. Found: C 44.82 %.
H 6.83 %. N 8.75 %. The structure of the com-
pound was supported by JR and NMR spectrum.
The IR principal absorptions recorded were in the

o
. "region 1010 cm+! (C-O-C). 1100 cm-1 t-C-), 2900

cm+! (C-H), 2940 cm+! (CH3) and 3310 cm-'
(N-H). NMR spectrum revealed the presence of
a methyl. an amino (NH). two methoxy and a me-
thine protons in the ratio of 3: I :3:3: I at ~ 1.21.
1.84. 3.6. 4.02 and 5.01 respectively.

L (+) N-Nitroso-N-Carbol1lctl!ox)'a/anine Methyl
Ester. After dissolving L( +)N-Carbome-
thoxyalanine methyl ester (3 g) in dry. ether
(200 ml) in a flask. anhydrous sodium acetate
(3g) was added and the suspension was cooled to
- 300 and stirred continuously hy keeping the

flask i~ a~ a~tol1e-cardice bath. Redistilled N204
(4g) dissolved In (\.0 ml) dry ether was slowly drop-
ped mto the reaction flask and stirred for 2 hr and
gradually temperature was increased to 0°. By
continuous stirring for another 2 hr, the reaction
flask was brought to room temperature. After
distilling the ether, the crude nitroso derivative was
collected as the residual golden yellow oil and
purified by passing over a silica gel column with
a chloroform-ether mixture (50:50): A single
fraction of light yellow colour was collected after
it was checked by TLC. The IR spectrum of the
compound supports the assigned structure, show-
II1g an IR band at 1500 cm+! for the -N~N=O
grouping. and absence of NH bond at 3310 cm=J.
The NMR spectrum also supports the assigned
structure.

N-Nitroso-N-Carbomethox)'-I-Phenyl-2. 2. 2-
Trifluoroethylamine Methyl Ester. Synthesis of
Ihe compound was achieved by a new route 10
a nd its carbomethoxy methyl ester was prepared
by a known procedure? The yield was quanti-
tative. m.p. 96°, recrystallized from n-pentane .
lts structure was supported by JR. NMR and mass
spectrum. Anal. Calculated for CloHlOF3NO,.
S:al. C51.50/.,. H4.29%. N6.01% Found: C
) 1.48 /;" H 4.29/0, N 6.0 %. The N-nitroso deri-
vative of the N-carbomethoxy methyl ester was
prepared by a procedure described earlier in this
paper. Other compounds were synthesized for the
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present invesuganon included. a-methoxv-methyl
lactate,.' ' trifluoroacetophenone.t? I-phenyl-Z. l.
~-Iriftuoromethylethanol. Ii l-phenvl-2. l. 2-triftuoro-
met hyldia zoet ha ne.!- I-phenyl-i. 1 2-trifluoro
ethanol methyl carbonate a nd l-phenyl-2. 2.
2-triftuoroethyl nit rate.!"
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