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A NOVEL AMINATION OF AROMATIC AND HETEROAROMATIC COMPOUNDg

Alfred Hassner® Paul Munger and Benjamin A. Belinka, Jr , Department
of Chemistry, State University of New York, Binghamton, New York 13901

Abstract Vinyl azides act as NHS equivalents in reaction with aromatic or hetero-
aromatic Tithium derivatives thus providing a direct method for amination
of such compounds.

Aromatic and heteroaromatic primary amines have maintained a pivotal role in organic chem-
1stry, largely due to their ease of conversion to a variety of functional groups. In spite of
many known synthetic pathways leading to am1nes2 (mostly by reduction of other functions), there
1s st111 lacking a good and facile method for direct introduction of the amino group i1nto aro-
matic compounds A recent report by Trost and Pearson3 on this subject, prompts us to disclose
our preliminary results on amination of aromatic and heteroaromatic lithium compounds.

During our research on the reactivity of vinyl az1des4’5 with Tithium compounds, we dis-
covered that vinyl azides (1) can act as NHE equivalents upon reaction with aromatic 1ithium
reagents  Thus, reaction of 1 with 2, followed by dilute acid work-up produces aromatic primary
amines 1n fair to good yields (see Table I), 1n what amounts to an overall NH2-transfer process

(Eg 1} This 1s remarkable since we had shown ear11er5 that simple alkyl 11thium reagents

s H,0*
Ar-Lv o+ R/k‘ — s 2 A, (1)
2
—_ ] RI

(Me-L1, Bu-L1, t-Bu-L1) react with these vinyl azides by alkyl transfer to carbon with formation

of alkylated ketones (Eq 2) These transformations were shown to occur via alkyl vinyltriazenes
3,that decompose to alkyl diazonium 1ons and primary enamines followed by C-alkylation of the
latter The aromatic aminations (Eq. 1) are analogous to Trost's f1nd1ngs3 using Grignard

reagents and phenylthiomethyl azide 4 (Eq 3)
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MgBr2

Ar-l1 ——=—p Ar-MgBr + Ph-S-CH,-N KOH
. 23 —_— —p Ar‘NH2 (3)

Unlike reagent 293 our vinyl azides can be used i1n the preparation of heterocyclic amines
as well (see Table I) and even benzyl 11thium can be transformed in 80% yield into benzyl amine
Furtherfore, whereas Grignard reagents are more effective than organolithium reagents n reac-

tion with azide PhSCH2N3, the opposite 1s true for our vinyl azides.

Table I
Amination®
L1 Reagent Product % Yield L1 _Reagent Product % Yield
L1 NH
2 S c
S
68% @ L1 9
©/ ©/ N)" N)—NH2 53%
OMe OMe .
@om i OMe S s
60% L NH 64%
L1 L1 CS>- CS>_ 2
OCH, OCH, .
L3 NH 70% CH,L1 CH,NH
2 6144 @/ 2 @, 22
60%
\OCH3 OCH,
0 0
ENHR lNHRc b
- - ,C
CGRN © SR 0 o W o e
L1 NH, CHy . L1 s NH,,
LH
@ QL N "
Q 45% N
45
N L N, [N}_U [N}-NHZ %

a) Unless otherwise specified We have used mostly vinyl azides 1, R Ph, R:H or 1, R H, R'.tBu
b} Isolated as the hydrochloride

c) Intermediate triazene 1solated en route

d) Work up instead with KOH, THF, MeOH
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For comparison with other amnating reagents, pyridine can be transformed i1nto 2-amino-
pyridine while amination with O-sulfonylhydroxylamines leads to N-aminopyridinium sa]ts.6 Since
many aromatic and heterocycliic halogen-1ithium compounds are readily accessible either by direct
11thiation or by halogen-11thium exchange, our method represents a useful synthesis of aromatic
and heteroaromatic amines This method also supplements the amine transfer reaction of

7,8

Sheradsky and others in which stabilized carbanions (e g , §) but not aromatic carbanions

can be aminated with O-substituted hydroxylamine reagents (Eq 4)

Ph Ph
.| (4)
Na ‘=C—£CO,R), + HyN-0Ar =——— H,N-C—£CO,R),,
5

In a typical procedure 1 5 g (11 mmol) of di-O-methylresorcinol 1s transformed into 1ts 2-
11thio derivative by treatment with one equivalent of n-butyllithium in THF at 0° and standing
at 256° for 18 hrs  This 1s followed by addition of 1 45 g (10 mmol) of 1-azidostyrene (1, R Ph,
R' H) at -78°C  After allowing the reaction mixture to reach 25° (over 2 hr), the mixture 1s
worked up etther with 10% HC1 or with KOH and the product 1s 1sclated in 52% yield as the free
amine after basification Alternatively, the hydrochloride salt 1s obtained by concentration
of the aqueous layer.

We have shown that attack of the organolithium reagents on vinyl azides (e g. 1) proceeds on

nitrogen to form vinyl triazene intermediates 6, and 1n fact, several of these have been 1solated

n our reaction Treatment of 6 (R" aromatic) with dilute HC! leads to evolution of Ny, and
H
N, R"-N=N-N HL0"
3 n
+ R"W —P — R NH2 (5)
1(RH, F
LT 5 W

formation of amine (Eq. 5) It 1s clear that the fate of 6 on protonation 1s highly dependent
on the nature of the substituents on nitrogen When R 1s aliphatic (1 e , Me), R" transfer to

carbon takes place via R"N; and primary enammes5 (Eq 6, Path A)

(A) NH NH 0
H0" RNy o+ K2 > R T
6 < *§< *gz "
- > 6
+N7
(B) R"NH, + k;

..
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However, when R" is aromatic or heteroaromatic, decomposition to the amine R“NH2 is pre-
ferred (Path B). The other reaction product, a vinyldiazonium salt, is presumably transformed
into an aldehyde or a ketone. Indeed, in at least one case using a-azidostyrene we were able
to identify acetophenone as a product of the reaction.

Theoretically any organic azide should be usable in the NH2 transfer reaction. There is,
in fact, an example recorded in which phenyl azide was reacted with 2-1ithio benzo-1,3-thiazole
and related compounds to produce the 2-amino compound, but in this case aniline may be one of
the ﬁroducts as weH.g Tosyl azide has been extensively studied in reactions with carbam‘ons,]0
but it usually leads to tosyl amine and diazo compounds (e.g., 6, Path B, R":Tos).]] A major
advantage of using vinyl azides or PhSCH2N3 as reagents for amination of R"-Li is that, regard-
less of which Pathway (A or B) is chosen in the decomposition of triazene 6, R"NH2 should be the
only basic amine product (because any enamine would be nydrolyzed). Further work on the scope

and mechanism of these transformations is in progress.
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