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Abstract - Heterocyclic N-oxides 1 were converted with oxazoli-
dinone 2 into oxazolinylidene derivatives 3. The opening of the
oxazolinone ring produced various derivatives of a-hetercaryl sub-
stituted o-amino acids, such as sodium salt 4 and hydrazides 5.
Acyl! azides 6, obtained by treatment of hydrazides 5 with nitrous
acid, were transformed into dipeptides 7. A1l these compounds
exist in tautomeric forms 10 and 14 shown in Schemes.

1-4

Heteroaromatic N-oxides undergo & variety of reactions with nucleophiles, of

particular interest are reactions with carbon nucleophiles, such as highly activa-

ted methylene compounds, 5-7

enamines, indoles, enol ethers, pyridinium salts,
Wittig reagents, and others, in the presence of acetic anhydride 4. Oxazo]inones,8
thiaonnones,9 and rhodanine 10 have been used for preparation of intermediates
which are hydrolyzed into o-aminomethyl and a-mercaptomethyl derivatives of
various heterocyclic systems.

Since some derivatives of amino acids and dipeptides have been introduced as ACE
inhibitors and antihypertensive agents, the synthesis of novel amino acids and

1 In this connection we

dipeptides has recently become of considerable interest.
report in this paper the transformations of heterocyclic N-oxides into derivatives
of a-heteroaryl substituted a-amino acids and dipeptides. We used quinoline N-oxide
(1a), isoquinoline N-oxide (1b), pyridine N-oxide (1c), 3-methylpyridine N-oxide
(1d} and 2-methylpyridine N-oxide (1e) as starting compounds., They were converted
with 2-phenyl-2-oxazolin-5-one (2) in the presence of acetic anhydride into oxa-
zolinylidene derivatives of hetercaromatic systems 3a-e. These intermediates un-
dergo a variety of reactions in which oxazoline ring opens to give derivatives of

12

a-heteroaryl substituted a-amino acids, Acid hydrolysis of 3a followed by
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neutralization afforded N-benzoyl-a-heteroaryl-a-amino acid in the form of sodium

salt {4)}. The reaction of 3a-e with hydrazine hydrate produced N-benzoyl-a-hetero-
aryl-g-amino acid hydrazides 5a-e. Treatment of the hydrazides 5a,b with nitrous
acid gave the corresponding acyl azides 6a,b, which were transformed with ethy]
glycinate inte the corresponding dipeptides 7a,b. A1l these compounds can be re-
presented in several tautomeric¢ forms. The oxazolidinylidene derivatives 3 can
exist in four tautomeric forms 9-12, The structures were assigned on the basis of
spectral data and some chemical transformations. Since there is no methine proton
present in the nmr spectra of DMSO-d6 solutions but there is instead a broad sin-
glet, exchangeable with deuterium oxide, which could be assigned only to NH group,
the structure 9 is excluded. The ir spectra in KBr exhibit the NH absorption bands
at 3100-3180 cm-1, indicating that hydrogen bonded tautomeric form 10 is the most
probable. This is further supported by methylation of compounds 3a-c with N,N-di-
methylformamide dimethyl acetal (DMFDMA) in which the N-methyl derivatives 8a-c
are formed, In-the cases of a-heteroa}yl substituted-a-amino aéié der%vafives, it
is preferable only to suggest that the hydrogen bonded forms 14 are the most pro-
bable,because of the absence of a methine proton and the presence of a broad band,
exchangeable with deuterium oxide, in nmr spectra, and NH absorption bands at

3080-3150 c¢m~' in ir spectra.

EXPERIMENTAL

Melting points were taken on a Kofler micro hot stage. 1H nmr spectra were obtained
on a JEOL JKM C 60 HL spectrometer with TMS as dinternal standard, ir spectra on a
PERKIN-ELMER instrument 727B, and elemental analyses for C, H, and N on a PERKIN-
ELMER CHN Analyser 240 C.

2(1H)-(2-Phenyl1-5-0x0-4-oxazolinylidene)-quinoline (3a).13 - To a solution of 1a
14,15

(t.45 g, 0.01 mole) in acetic anhydride (3 m1) a solutien of 2 {1.61 g, 0.01

mole} was added dropwise at 0°C. The mixture was left in a refrigerator {12 h) at
0%, The precipitate was then filtered to give 1.72 g (60 %) of 3a, mp 236-239"¢

(from methanol), 1it.% mp 239°C, nmr (DMSO-d ., 120°C) s: 7.2-7.5 (m, 2-Ph, H,, H

3® 43

HS’ H6’ H7, HB), 7.6=-7.9 (br s, NH).
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The following compounds were prepared according to the same procedure:

1{2H)-(2-Phenyl-5-oxo0-4-oxazolinylidene)-isoquinoline (3b). - This compound was

prepared from 1b in 21% yield, mp 242-227°%C (from ethanol), nmr {DMS0-d 13000)

6!
H Ho), J = 6.5 Hz.
8 HyaH,

5 :6.80 (d, Hy), 7.75 (d, H,), 7.25-7,90 (m, 2-Ph, K H

5’ 6’ 7”
Anal.Calcd. for C]B 12N202 C, 74.99; H, 4.20; N, 9.72, Found: C, 74,86, H, 4,27;

N, 9.82.

2{1H)-(2-Pheny1-5-ox0-4-oxazoelinylidene)-pyridine {3c). - This compound was prepared

frem 1c in 20% yield, mp 200-204%¢ {from ethanol), nmr {DMSO-dG) §: 6.5-6.85 (m, Hed,

7.2-7.5 (m), 7.6-7.9 (m) (2-Ph, Hy, H,, Hc). Anal.Calcd, for C 0,: C, 70.58;

18M10M2
H, 4.23; N, 11,76, Found: C, 70.45; H, 4.04; N, 11,60,

2(1H)-5-Methyl-(2-phenyl-5-oxo-4-0oxazolidinylidene)-pyridine (3d). - This compound

was prepared from 1d in 12 % yield, mp 216-219°C. nmr (DMSO-dG. 140°C) §: 1.86

{s, 5-Me), 7.25-7.50 (m), 7.60-7.90C (m) {2-Ph, Hy, H H Anal.Calcd. for

4> Hg)-

15 12N202 ¢, 71.4%; H, 4.80; N, 11.11, Found: C, 7%1.12; H, 4.90; N, 10.71,

2(1H)-6-Methyl1-{2-phenyl-5-ox0-4-oxazolidinylidene)-pyridine {3e). - This compound

was prepared from 2-methylpyridine 1~oxide (le) in 16 % yield, mp 148-152%, Anal,
Calcd. for 615 12 202 C, 71.41; H, 4.80; N, 11,11, Found: C, 79.12; H, 4.82; N,11.06,

2(1H)-Benzyylaminocarboxymethylenquinoline (Sodium Salt) (4). - A mixture of 3a

(288 mg, 0.001 mole) and aqueous hydrochloric acid (5 %, 10 m1) was heated under
reflux {8 h)., The solution was, after cooling, filtered, and the filtrate was neu-
tralized with solid sodium carbonate. The precipitate was separated by filtration
and washed with water to give 90 mg (27 %} of 4, mp 128-130°C, nmre (DMSU-dG)

§: 7.2-7.5% (m) and 7.5-7.8 {m) (PhCO, Hys H4, Hea Heo H7, Ha), dy H, ° 7.0 Hz.

4

Anal.€alecd. for C Na: C, 65.85; H, 3,99; N, 8.53. Found: C, 65.63; H, 4.29;

18H13N203
N, 8.79.

2{1H)-Benzoylaminocarbazoylmethylenequinoline (5a). - A mixture of 3a (288 mg,

0.00% mole), hydrazine hydrate (80%, 0.55 m1), methanel (2 ml1} and water (0.6 ml)

was heated under reflux until solution became clear (approx. 45 min)., Water (5 ml)
was added and the mixture was left at room temperature (2-3 h) to deposit precipi-
tate, which was filtered to give 261 mg (82 %) of 5a, mp 188-190%C {(from a mixture
of ethanol and water, 1:1), nmr (CDC13) §: 5.85 (d, H3)’ 7.2-8.0 {m, PhCO, Hyo HS'
H

g H7, HS)’ 8.5 (br s, NH,, NH), Iy = 6,0 Hz. Anal.Calcd. for C18H16N402:

2° H
3*Mg
C, 67.485 H, 5.03; N, 17,49, Found: C, 67.55; H, 4.97; N, 17.57.

The following compounds were prepared according to the same procedure:
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1{2H)-BenzZoylaminocarbazoylmethyleneisoquineline {58b). - This compound was prepa-

red from 3b in 88 % yield, mp 193-197°C (from ethanol}, nmr (DMSO-dé) &: 6.50 (d,
H3)y 7.2-7.5 (m), 7.5-8.0 (m) (PhCO, Hg, Hg, Hy, Hg), 7.5 (bros, NH,, NH), 8.9 (d,
Hyds JH3'H4 = 7.5 Hz. Anal.Calcd. for CogHicN,0,: C, 67.48; H, 5.03; N, 17.49.
Found: C, 67.13; H, 5.30; N, 17.19.

2(1H})-BenzoylaminocarbazoyTmethylenepyridine (5c}. - This compound was prepared

from 3¢ in 73 % yieid, mp 95-97% {(washed with water), nmr (DMSO-ds} §: 7.1-7.5 (m)
(PhCO, Hy, H5), B.25-8.60 {m, HB)’ 4,25 (br s), 5.5 (br s), 9.4 (br s) (NH,, NH,
NH)}. Anal.Catcd. for C14H14N402: t, 62.2%; H, 5.22; N, 20.73. Found: C, 62,453 H,
5.22; N, 20.78,

2{1H)-Benzoylaminocarbazoyimethylene-5-methylpyridine {5d). - This compound was

prepared from 3d in 53 % yield, mp 198-201°C, nmr (CDC14) &: 2.3 (s, 5-Me),

7.1-7.5 (m), 7.6-7.9 (m), 8.1-8.35 (m) {PhCO, My, H,, Hc), 4.3 (br s), 5.7 (br s),
8.8 (br s}, (NHy, NH, NH). Anal.Caled. for CygH,.N,0,: C, 63.36; H, 5.67; N, 19.71.
Found: C, 63.26; H, 5,68; N, 19,37,

2(1H)-Benzoylaminocarbazoylmethylene-6-methylpyridine (5e). - This compound was pre-

pared from 3e in 87 % yield, mp 162-164%C, nmr (CDC14) &: 2.45 (s, 6-Me), 6.8-7.4
(m), 7.6-7.9 (m) (PhCO, Hg, Hy, Hg), 5.6 (brs), 8.1 (br s), 8.5 (br s) (NH,, NH,
NAH). Analc.Calcd. for C15H16N402: C, 63.36;3 H, 5.67; N, 19,71, Found: C, 63.30;
H, 5.74; N, 19.71,

2(1H)-Azidocarbonylbenzoylaminemethylenequinoline (6a). - To a mixture of 5a (640

mg, 0.002 mole), water {20 m1}) and conc. hydrochloric acid {1 ml), a solution of
sodium nitrite (207 mg, 0.003 mole) in water (4 m1) was added dropwise at 0°C. The
mixture was stirred at 0-5%C {1 h). The precipitate was filtered and washed with
cold water to give 540 mg (82 %) of 6a, mp 100-102% (decomp.), ir (KBr) v: 2140 c:m"1

(N3)s nmr (CDCY,) 6: 7.1-7.5 {m), 7.5-8.0 (m) {PACO, Hy, H Hgs Hyy Hg). The

ar Mg Hgs

compound was unstable and decomposed on attempted crystallization. It was used with-
out purification in further experiment.

The following compounds were prepared according to the same procedure:
1{2H)-Azidocarbonylbenzoylaminomethyleneisoquinoline {65). - This compound was pre-
pared from 5b in 87 % yield, mp 107-110°C (decomp.), ir (KBr) v: 2150 ¢m™', nmr

(CDCY,) 61 7.2-7.5 (m), 7.6-7.9 (m) (PhCO, H H Hys Hg)s 8.4 (br s, NH).

3! H4: 5’ H6l
The compound decomposes at room temperature. It was used without purification in

further experiments,
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Dipeptide Derivative 7a. - To & solution of 6a (331 mg, 0.001 mole) in ethano]

{5ml), a sotution of ethyl glycinate hydrochleride (350 mg) in ethanol (5 ml1}

was added and the mixture was Teft in a refrigerator (6 days) at 0°%. The reac-

tion was followed by TLC (DC-Alufolien Kieselgel 60 F254, 0.2 mm, E.Merck, and a
mixture of chloroform and methanol, 5:1, as solvent), The precipitate was then
filtered ﬁnd washed with water to give 97 mg (25 %) of 7a, mp 153—16700, nmr(DMSO-dG)
§: 1.05 (t, CH,
(PhCO, Hj, Hy» Hgs HG' H7, Hg), 5.9 (br s), 8.3 (br s), 8.9 (br s) (NH, NH, NH),

Me), 3.90 {(q, CHZMe), 3.75 (d, CHZNH), 7.25-7.60 {m}, 7.6~8.0 (m),

= 6.5 Hz, J = 5.0 Hz. Anal.Calcd. for C22H21N30 t, 67.50; H, 65,41;

J H
CHZMe CHZNH 4

N, 10.74. Found: C, 67.08; H, 5.67; N, 10,40,
bipeptide Derivative 7b. - To a solution of 6b (560 mg, 0.0017 mele) in ethano]

(5 m), a solution of ethyl glycinate hydrochloride (420 mg) in ethanol {6 ml} was
added and the mixture was left in a refrigerator (4 days) at 0°C. The reaction was
followed by TLC (DC-Alufolien Kieselgel 60 Fisge 0.2 mm, E.Merck, and a mixture of
chloroform and methanol, 5:%, as solvent). The precipitate was filtered and washed
with water to give 250 mg (43 %) of 7b,mp 169-174°C, nmr (OMS0-d) 8: 1.05 (t,
CH,Me), 3.76 (d, CH,NH}, 3.90 (q, CH,Me), 6.5 (d, H3), 7.2-7.4 (m), 7.5-7.9 (m}
(PhCOL Hyy Hgy Hgy Hou Hg)y 8.3 (bros), 8.8 (br s) (NH, NH, NH), JCHZMe = 6.5 Hz,

= 5.0 Hz, d = 7.5 Hz, Anal.Calcd. for C22H21N 0,: C, 67.50; H, 5.41;

J :
CH,NH HyaHy 374

N, 10.74. Found: C, 67.69; H, 5.42; N, 10,70,
1-Methy1-2(1H)-(2-phenyl-5-oxo-4-oxazolinylidene)-quineline (8a). - A mixture of 3a

{288 mg, 0.001 mole) and DMFDMA (0.2 ml) in toluene (3 ml1) was heated under reflux

{2 h). The unreacted material, which precipitated after cooling, was separated by
filtration. The filtrate was evaporated in vacuo and the dried residue was recrystal-
lized from methanol to give 115 mg (37 %) of Ba, mp 184-187°C, nar (DMSO—dG) §:

3.3 (s, N-Me), 7.25-8.0 (m, 2-Ph, Hs, H4, HS’ Hﬁ, H7, HB). Anal.Calcd. for
C19H14N202: €, 75.48; H, 4.67; N, 9,27, Found: C, 75.24; H, 4.61; N, 9,22,

The following compounds were prepared according to the same procedure:

2-Methy1-1(2H)-(2-phenyl-5-0oxo-4-oxazolidinylidene)~isoquinoline (8b}, - This com-

pound was prepared from 3b in 55 % yield, mp 141-143% (from methanol), nmr {CDC13)
§13.97 (s, N-Me), 6.85 (d, Hy), 7.1-7.5 (m, 2-Ph, H,, Hc, Hcy Hy), 7.7-8.0 (m, Hg),
JH3,H4 = 6.5 Hz. Anal.Calcd. for C19H14N202: €, 75.48; H, 4.67% N, 9.27. Found:

C, 75.39; H, 4.73; N, 9.20.

1-Methy1-2{1H)~(2-phenyi-5-0x0-4-oxazolinylidene)-pyridine {8c). - This compound

was prepared from 3c in 84 % yield, mp 218-220°C, nmr (CDCI3) 6: 4.20 (s, N-Me),
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6.3 (m, H3), 7.0-7.3 (m), 7.6-7.85 {(m) {2-Ph, HysHg)s 8.5 (m, Hp). Anal.Calcd. for
CogHyplo0y 0 €, 71,415 H, 4,805 N, 11.11. Found: C, 71.27; H, 4.81; N, 11.02,
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