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Phosphoramides; VI. Phenyl N,N,N',N'-Tetraethyl-
phosphorodiamidate as a Reagent in Syntheses of 2-
Diethylaminoquinolines

E. B. PEDERSEN®, D, CARLSEN

Department of Chemistry, Odense University, DK-5230 Odense
M, Denmark

Two 3-step synthesis routes are known for substituted 2-
diethylaminoquinolines, starting from either ortho-amino-
cinnamic acids" 2 or the corresponding quinolines®. In both
cases the starting materials are not always ecasily available
and a more direct route to the above quinolines would
be desirable.

In an carlier investigation® it was demonstrated that 2-
dimethylaminoquinolines could be obtained in excellent
yields by heating acetanilides to reflux temperature in hexa-
methylphosphoric triamide/dimethylformamide (5:1). It
could thus be foreseen that an appropriate phosphoramide
should produce the corresponding 2-diethylaminoquinolines
under similar conditions. In our hands this preparation suc-
ceeded best with phenyl NN, N'.N'-tetracthylphosphoro-
diamidate (1). Although hexamethylphosphoric triamide has
been extensively investigated as a reagent in organic syn-
thesis® the phosphoramide 1 does not seem to have been
used as such until now. Compound 1 is easily prepared
from phenol by reaction with phosphoryl chloride followed
by treatment with diethylamine®.

0
/A 1,Cl
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== Cl
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— 0—P{
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5

It was found that heating of 1, an acetanilides 2, and N,N-
diethylformamide 3 at 250° leads to the formation of the
corresponding 2-diethylaminoquinoline 4 in 17 47% yield.
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Table. Preparation of 2-Diethylaminoquinolines 4

R! R? R*® Yield m.p.(solvent) n3s Molecular

[%] or bp/torr formula®
H H H 36 118°/0.2 1.6239  C;3H 6N;¢
(154 155°/4)% (200.3)

116-120°/0.35 1.6136  CallsN2
(214.3)

CHy H H 33

Cl H H 38 122-126°/0.3  1.6281  Cy5H;sCIN,

(234.5)
H;,COH H 17

43--46° (PE) CiaH N0

(230.3)
CH; CH3;H 32 128-132°/0.3  1.6169  C;sHaoN,
(228.3)

H H CH; 47 116-120°/0.3  1.6085 Ci4H sN2

(214.3)

2 All compounds gave satisfactory microanalyses (C +04%,
H +02%, N +02%).

" For CI*? species.

¢ m.p. of picrate: 182 184°; Lit.* 184-185°.

R' CH3 O caHs
fl:\ t H_C__N\ -
R? N~ 0 CzHs
H 3

R3
2 R X
Rsz(Csz)z
R3
4

In the synthesis of the quinoline 4 (R' =CHj, R% R¥=H)
the by-products 5 and 6 were also isolated.

/C2H5 HiC AN
H3C-®—N=CH—N\ .
CaHs N N-—@—CH3

H
5 6

The formamidine 5 was always present as an impurity, when
the reation mixture was worked up by distillation. Chromato-
graphy was therefore the preferred method for isolating
this as well as all other quinolines 4. Compound 5 was
probablyformed from N -(4-methylphenyl)-formamide, which
could be produced by reacylation of N-(4-methylphenyl)-
acctamide with the N,N-diethylformamide present in the re-
action mixture. The suggested formamide synthesis is very
similar to the known synthesis N.N-dimethylformamidines
from formanilides and hexamethylphosphoric triamide”.

In the reaction of the unsymmetrically acctanilide 2 (R',
R?=CHj;; R¥*=H), where two different ortho positions are
conceivable to the phosphoramide-induced ring closure reac-
tion, the quinoline 4 (R', R?=CHj;: R*=H) was formed.
Theisomeric §,6-dimethyl-2-diethylaminoquinoline was pro-
bably formed in trace amounts as an impurity, indicated

'H-N.M.R. (CDCl;/TMS, 60 MHz)

3H):3.62(q,4H, J="7.1Hz): 6.74
(d, 1H. J=92Hz); 69 75 (m,
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U.V.(C,H:0H)

(4.60); 355 (3.80)

891

M.S

o [ppm] 7 [nm] (log &) mie(M™* )P
1.21 (1, 6H, J=72Hz): 3.63 (q, 211 (4.65): 252 200
4H, J=72Hz); 677 (d, 1H, {4.65); 355 (3.87)
J=9.2Hz): 69 8.3 (m, 5H)

1.20 (1, 6H. J=7.1Hz): 240 (s, 211 (4.56): 250 214
3H); 3.58 (q,4H, J=7.1 Hz); 6.70 {4.56); 358 (3.81)

(d. (H, J=88Hz): 7.1 74 (m,

2H); 7.53(d, 1 H, J =8.7Hz): 7.65

(d, tH, J=8.8Hz)

118 (1. 6H, J=7.1Hz): 3.57 (q, 213 (4.53): 250 234
4H, J=T.1Hz); 672 (d, IH, (4.56); 363 (3.83)
J=88Hz): 7.1 7.8 (m, 4H}

1.20(1,6H.J=73Hz): 3.6 (q. 4H, 214 (4.48); 245 230
J=13Hz); 382 (s, 3H); 6.6-79 (4.51); 370 (3.77)

(m, 5H)

1.20 (1, 6H, J=T7.1Hz); 2.30 (s, 213 (4.61): 252 228
3H); 2.34 (s, 3H): 3.60 (g, 4H, (4.65); 355 (3.86)
J=71Hz); 670 (d. 1H,

J=92Hz); 7.27 (s. 1H); 747 (s,

1H):; 7.65(d, {H, J=92H2z)

1.22 (t, 6H, J=T7.1Hz): 2.65 (s, 211 (4.62); 254 214

by two small doublets at 3=6.77 and 8.00 ppm which were
present in the 'H-N.M.R. spectrum of the above quinoline.

Preparation of 2-Diethylaminoguinolines (4); General Procedure:
A mixture of the acetanilide 2 (0.05 mol), N.N-diethylformamide
(3: 102g, 0.1 mol), and phenyl N,N.N'.N'-tetraethylphosphoro-
diamidate (1: 28.4 g, 0.1 mol) is heated in a distillation flask on
asilicone oil bath at 250° for 20 h. During the reaction diethylamine
distills off. The hot reaction mixture is poured directly into ice
(~200g) in a separating funnel, and ecther 200 ml) is added.
The mixture was extracted with 4 normal hydrochloric acid
(4 x50 ml). The aqueous phase is clarified by filtration through
kieselguhr, and is then made alkaline with normal sodium hydrox-
ide. The aqueous phase is extracted with chloroform. The organic
extract is dried and evaporated and the residue is subjected to
silica gel column chromatography. Elution with ether petroleum
cther (1:9) gives the title compounds.

Isolation of N,N-Diethyl-N'-p-tolylformamidine 5 and 6-Methyl-2-
p-tolylaminoguinoline 6:

N-(4-Methylphenyl)-acetamide (7.5 g) is reacted as described under
the general procedure and the products are worked up in a similar
way. Instead of column chromatography. distillation gave a frac-
tion of b.p. 80-95/0.05 torr. Preparative T.L.C. of this fraction gives
N.N-diethyl-N'-tolylformamidine 5; yield: 0.8 g (9%).

"H-N.MLR. (CDCL): 8=1.17 (1, 6H, J=7.1Hz); 230 (s. 3H):
334 (q,4H, J=7.1Hz): 6.6-7.3 (m, 4H): 7.51 ppm (s, 1 H).

M.S. mie=190.1440 (M 7): calc. for C-HxN1: 190.1470.

A second fraction of b.p. 103- 105/0.05 torr contains mainly 2-dieth-
vlamino-6-methylquinoline; yield: 2.4 g. A third fraction of b.p. 140
180/0.1 torr, which ts recrystallized from petroleum ether (100
140°} to give 6-methyl-2-p-toylaminoquinoline 6: yield: 0.2; m.p.
115 117°

"H-N.MR. (CDCly): =230 (s, 3H): 243 (s. 3H): 6.6--7.9 ppm
(m. 10H).

LR {KBr): vpay=3240 cm ™.
M.S.: mie=248.1252 (M ™): cale. for Cy511,,N>: 248.1313.
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