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ABSTRACT

We confirmed, on the basis of chemical and physico-chemical (melting points,
IR- and 'H-NMR-spectra) data, that the products isolated by monoacylation of cyclic
maleic- and phthalic-hydrazides have only the O-acylderivatives nature although owing
to tautomerism.these hydrazides may give rise to N- or/fand O-acyldenvatives in such
reactions. Simultaneously, we showed that the claims for the obtainment of N-
acylderivatives of cyclic maleic- and phthalic-hydrazides were not valid. Also by
reacting the cyclic maleic-, respectively phthalic-hydrazide, with 4-
chlorobenzoylchleride two new O-monoacylderivatives [3-(4-chlorobenzoyloxy)-1-H-
pyridazin-6-one and 1-(4-chlorobenzoyloxy)-3-H-phthalazin-1-one] were obtained.

RESUMO

Através de estudos quimicos e fisico-quimicos confirma-
mos que os produtos isolados da monoacilagao de hidrazidas
maléica e ftalica ciclicas tem somente o carater de O-acil-
derivados. Devido a tautomerismo, estas hidrazidas podem
resultar em derlvados de N- ou O-acila. Também demonstramos
que as pretensoes de obtengao de N-acil derivados de hidra-
zidas ciclicas maléica e ftalica nao sao validas. A reagao
de hidrazida maléica e ftalica ciclicas com cloreto de 4-
clorobenzoila leva a dois novos O-monoacil derivados: 3-(4-
benzoiloxi)-1-H-piridazina-6-ona e 1l-(4-clorobenzoiloxi)~-3-
H-ftalazina~l—-ona, respectivamente,
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INTRODUCTION

i-12 L5,8.9.k2b,c13-16

Many acylated acyclic (1)

semicyclic (2 and cyclic (3,
)P ABIIAIANTS ’ icyclic (2) y 3

* hydrazides of 1,4-dicarboxylic acids have been described. Most of
these have various useful biological actions like: tuberculostatic®, herbicide™, plant

' 10,12,22,254,2 f . .
growth  regulation™ ®'»?225426:3%b303234 ¢ thrombocytes  antiagregation'’,
cytostatic™**", bactericide?”, respectively are intermediary or component parts of some

usefiil products, inclusively biological ones? 1241762630

The structure of these acylhydrazides is uncertain, respectively
controversial ™73 Thys, for the products obtained by the monoacylation of
acyclic hydrazides (5, R' = acyl) with the cyclic anhydrides of 1,4-dicarboxylic acids
(6), some authors assigned an acyclic acylhydrazide (1)**? structure, while others
considered that under given conditions a semicyclic (2, R=H; R'=acyl)!***'*
respectively cyclic (3, R=H; R'=acyl; Y=H, H) (7)**** N-acylhydrazides (for acyl see
the R significances from Scheme 1) would result. According to other authors, the type

7 derivatives have not been isolated till now™™™ contrary to other

affirmations™!¥2426.28,2963032

Likewise, the nature of the obtained products by cyclic hydrazides (8) acylation
with acyclic anhydrides (9) or acid chlorides (10), namely the Q->*120170182021-
BRI Gand  NSHIMRBZIBINL _ociderivatives nature (3, 4, 11), by the
monoacylation, respectively diacylation *P*'7%18202L28 g0 yncertain' M2
controversial.

The possibility of N-(3) or/fand G-acyl (4, 11) derivatives formation from cyclic
hydrazides (8) of dicarboxylic acids is based on their tautomerigm®**!701820.2325.27.33
(see Scheme 1).

The unclear situation and controversies on acylhydrazides structure (1-4, 11),
prompted us to undertake a systematic study on them.

We consider that the study 1s necessary in as much as it concerns substances of
biological interest and a knowledge of the exact structure is an absolute requirement for
establishing structure-activity relationship.

In this paper we discuss the O-acyl derivatives nature (4, R=H) (12) of the
prodli;cts obtained by us’®, by monoacylation of cyclic hydrazides 8 (Y=H, H; maleic;
Y =  ; phthalic) and in this context we deal with all of the monoacylation products of
cyclic hydrazides (8).

EXPERIMENTAL

3b.17a.36 13a.17a

The cyclic maleic hydrazide (13) , the cyclic phthalic hydrazide (14)
and the acid chlorides (10)"7 have been obtained in accordance with cited references.
The cyclic anhydrides (6) were commercial products. The monoacylation products (12)
were prepared by treating to reflux cyclic maleic-(13) or phthalic-(14) hydrazide (0,012
moles), suspended in toluene (30 ml), with acid chloride (0,0133 moles) (10)**. The
mixture was refluxed in addition 2-4 hours, then cooled at room temperature, filtered
off, washed with ethanol and dried (yield 83-87%). The purity was checked by thin
layer chromatography. The elemental analysis data agreed with that of monoacylation
products. Under similar conditions, working instead in the presence of equimolar
quantities of pyridine, one new monoacylation product was obtained from each of cyclic
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hydraz:de (13, 14), through their reaction with p-chlorobenzoic acid chloride (10,
R'=0C-CsH,-4-Cl).

6-(4-chlorobenzoyloxy)-2.3-dihydro-3-oxo-pyridazine (12, Y=H, H; R'=4-Cl-
CsH4-CO) formed colorless needles from ethanol. Yield : 77%, m.p. = 227-230°C

Anal. : Calcd. for C11H7N203C1 (250.5); MS 250

C-52.60; H-2.8; N-11.9; ClI-14.5;

Found : C-52.80; H-3.15; N-11.94; Cl-14.4. -

1-(4-Chlorobenzoyloxy)-3 4-dihydro-4-oxo-phthalazine (12, Y=0. : R'=4-Cl-
CsH4-CO) formed colorless needles from ethanol. Yield : 65%, m.p. = 193- 195°C

Anal. : Caled. for C,sHgN,0;Cl (300.5); MS 300

C-69.3; H-4.4; N-8.09; C1-10.3;

Found : C-69.2; H-4.5; N-8.20; Cl-10.23.

In order to determme the spectra of compounds claimed to be O- 232526 (12 or
N1T02402632 (3 R=H) monoacylderivatives of cyclic hydrazides (8), respectively of the
monoacylderivatives of hydrazides (8) with no specified O- or N-derivatives nature’,
we prepared a senes of them using the same conditions described by previous authors.

With the purpose to have spectra for comparison we synthes:zed in accordance
22320 AGK11-B2160 5 series of acyclic hydrazldes (5)°®, their acyclic

with references™
acylation products (1) with dicarboxylic acid anhydrides (6) and also the transformation
products (2, Q, 16) of initial acyclic acylderivatives (1) (see Scheme 1).

The 'H-NMR spectra were recorded with a Brucker Fourier Transform NMR
spectrometer of 90 MHz, respectively Varian FT-80A NMR of 80 MHz, respectively
Varian Gemini 300 (300 MHz), in deuterated solvents at room temperature.

Mass spectra were registered with a Matt 311 mass spectrometer with double
focussing and inverse Nier geometry.

IR spectra were registered as KBr pellets with a UR-20 spectrophotometer (C.
Zeiss-Jena). The melting points are uncorrected.

RESULTS AND DISCUSSIONS

Some of physico-chemical data of the compunds under consideration and other
related ones are presented in Tables 1, 2. Relative to the alkylation products of cyclic
hydrazides — maleic-(13) and phthalic-(14) — the exact nature of N-, respectively O-

alkyl derivative was succesfully established based on structure proof

synthesnsh .40.20.28.35. 38

From hterature works it results that O-alkylderivatives of maleic-(13)
and phthalic-(14) hydrazide have much lower melting points (about 150°C) than the
cyclic unsubstituted hydrazides and lower (about 50°C) than the N-alkylderivatives (see
Table 1). The reason is that O-alkylderivatives are ethers and the initial hydrazides (8)
and their N-alkylderivatives are amides. It is well-known that ethers are a class of
compounds more volatile than amides, the latter having high melting points.

The monoacylated products of maleic-(13) and phthalic-(14) hydrazides also
have much lower melting points (some of them more than 150°C lower) than starting
hydrazides (see Table 1). This situation is more consistent with the O-acylderivatives
(12) than the N-acylderivatives (3, R=H) structure of cyclic monacylated hydrazides
(compare'™). The option for O-acylderivatives (12) takes into consideration their
relation to esters, which are more volatile compunds (se¢*) than amides, to which the
starting hydrazides and their N-acylderivatives (3, R=H, R'= acyl) belong.

4¢.20.28.38
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Table 1. Physical-chemical data of acylhydrazides with controversial structure
and of some related compounds. References are given in square brackets.

Structure according to The structure Melting point| LR. -vezo | Molecular
reference confirmed for the [°C] with highest | peak from
compound by present wave number| mass
study fem™] spectra
1 2 3 4 5
0=<_->—0H as in first column [35}| 300 [3a,4a] 1660 [15] -
N—N 1676 [4a]
H 13
0-‘—‘(3—001‘13 as in first column 154 [38] - -
N—N [4¢,38]
H
O=<—_>~OH as in first column 210 [38] - -
N—N [4¢,35,38]
i
CH;
ﬂ as in first column .
° ) O GCHs (32,4] 122-123 | 1755 [4a] -
N--N 0 [3a,4]
H
o 3 CH—CZD :
O S OH [3,29¢] i S N—NH—COCH, 164-166 [4a}| 1725 [4a] -
N—N CH—CL 160-162 [3] | 1715 [15]
éocﬂ3 [4a,15}
/ OH {26] . CH—COOH E CH3 176 [26] 1718* fOI‘ -
— G cor—ri—to | 173-175% COOH
éOCH‘;
 Vy—o—c—ocH 118-1207
! il *I asin first column* ]121-122[25b] 1790% 170*
H © s 105-107{25a]
=N o ook 103-105*
el i CHs ) as in first column® | 106-108 [23] 1765% 184*
— O C—C.H 154-156*
ol (||; 75| asin first column* |162-164 [23]]  1745* -
H {23}
o o= *
Ozz(->—OH 02(—>__0_C":—06§}5 154-156% 1745% -
NN sy wooo©
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Table 1 (continued)

' Biologically Active Acylhydvazides

1 2 3 ) 5
e *
% OH = i )
s @_oc@ >210 [32]
c':o—@ H c
{32]
_ *
O . . ] - * * *
ﬂ‘“““‘@*” as 1n first column™ 226-228 1735 250
H W= 2505
new compornd
- *
OH — 144-146*
/ 1770 ]
N OO O{}_OCO‘Q 144-145 [32]
CO‘“@ 1 HCOOC
B32]
~( - *
o oH ‘
4 — 192 [26] | 1710% for ;
_ OH CH—COOH @03 |
I\EI N @) L comni—d 189-191%* COCH
co—{ &
(26]
O\ 0TI as in first column® | 136-138* | 1767* [34] -
H I 341 [3 4]
*
O{}}‘OCO_C““' as 1n first column® 177-178% 1775% 780*
H
O{?’OCO—CIE—O—CJE as in first column® 143-145% 1780 [34} )
. - [34]
Oz{“ﬁ_.\}_m:;i"o{wf\“m as in first column® | 146-147% | 1787* [34] -
' [34]
‘—/——— CHy O - % , \ -
° g—N\ OOO;::!“ i\:j as in first column* 124-126%* 1775% [34]
' [34]
31
o N-N\ Ol as in first column [27]] 344 [4] 1660 [4,27] R
— 341-344[13a]
14
NN
0 N—och, |asin first column [4c] 1{?—;3]9 - -
— c,
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P
SN
“ 3 "

SR N
1

1 2 3 4 5
as in first column 22 8'22040 i )
[4¢,202] [4c,20a]
f4¢.20}
N N 175127]
. 172-173 1770 [4a] -
OCOCH
[4,133,182,27) [40,27] 170 [18&]
o \ OCOCH, |as 1n first column [27]]227-228 [27) | 1745 [27] -
- {27
H—
_goce ¢ as in first column* 193-195* 1765* 300*
M=300,5
new compourd
H
N 0CoCHCeH, | 88 in first column*® { 178-180 [34] 1760* -
— (34
ococu as in first column* | 199-200 [34] 1762* 330*
{34]
°“<, ?“°°°¢“2 0 g in first column* | 212-213 [34] 1745% 346%

* Structure assigned (see Discussion and compare also with Table 2), respectively data
obtained, by authors of this work.

**  Among the cyclic phthalic hydrazide monoacylations,
N-acylderivative formation is claimed, but only beside O-acylderivative,

onc

in which the
is the

acetylation [4a, 4b, 13a]. However we point out that in a subsequent work [4c] of Le
Berre and coworkers, concerning this acetylation, there is no reference to the
N-acetylderivative, Other authors [27a] also deny the N-acetylated phthalic hydrazide
formation on the basis of IR data.
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The O-acylderivative nature of monoacylation products of ¢yclic hydrazides (8)
is also supported by the presence of an absorbtion band between 1735-1790 ¢cm™ in their
IR spectra (see Table 1). This band is characteristic for carbonyl stretching frequency
(v.c-0) within a ester group”®*™*  which is present in all O-acylderivatives. The
O-acylderivative nature (12) of monoacylation products is sustained by the parameters
of their "H-NMR spectra too (see Table 2) .

It was found in published *H-NMR data®*® of maleic hydrazide alkylderivatives
(13) that the chemical shift (8) for the olefinic hydrogens signals have bigger and more
differentiated values for O-alkyl than N-alkylderivatives. These chemical shift values
for O-alkylderivatives are also bigger than those of maleic hydrazide. On the other
hand, for N-alkylderivatives, only the chemical shift (8) for olefinic hydrogen of distant
position to N-alkylsubstitute is sometimes slightly bigger than in maleic hydrazide.

In 'H-NMR spectra registered by us for maleic hydrazide monoacylderivatives
(see Table 2) the signals for olefinic protons have sensible differentiated chemical shifts
values (AS~ 0,5 ppm) and are allways bigger than those of maleic hydrazide (13). These
results correlated with the debates upon maleic hydrazide alkylderivatives support the
O-acylderivatives nature (12) for examined monoacylderivatives (see reference 4).

The sensible differentiation of chemical shifts for olefinic protons and their
bigger chemical shift values, especially for the hydrogen atom close to O-substitute in
O-derivatives towards maleic hydrazide and N-alkylderivatives is due to a deshielding
steric effect. In the case of O-derivatives (see 12), the O-substitute is much nearer in
space to olefinic protons than N-substitute in N-derivatives (see 3, R=H). Probably the
N-substitute has no deshielding steric effect upon olefinic protons since for its
manifestation the very close steric proximity is important (see reference 40a).

Also, the O-acylderivative nature of monoacylated cyclic hydrazides-8 is
sustained indirectly by a series of other data. One of these arguments is that the authors
who claimed'™**%%* the obtainment of N-acylated cyclic maleic hydrazide or
suggested' " the N-acylderivatives formation besides O-acylderivatives in the
monoacylation reaction of cyclic maleic hydrazide do not give any proof for their claim
or suggestion. On the contrary, many authorg®™ 202326273338 o claimed only
O-acylderivatives (12) formation, in the monoacylation reaction of cyclic maleic
hydrazide (13), presented more or less convincing proofs for this. In accordance with
the last authors our IR and 'H-NMR spectral data (see Table 1, 2) for cyclic maleic
hydrazide monoacylderivatives, claimed to be N-acylderivatives'’*¥*? or
O-acylderivatives™ ", respectively with unspecified structure®, are compatible only
with O-acylderivatives structures (12). Thus, the monoacylation products of cyclic
maleic hydrazide (13) with carbonic acid monochlorides-monoesters (10, R'=0C-
OCHs; OC-OC;3Hs)y**, o-naphthylacetic (10, R'= OC- o-naphthyl****), benzoic (10,
R'=CO-CsHs™) or 2-carbomethoxy-benzoic (10, R'=CO-CeHu-(2)COOCH3)* chlorides
— reproduced by us under the conditions described by the authors®™? 233234 _ all show
an absorbtion band in the IR, specific of esters ve=¢ stretching vibrations, between
1745-1790 cm™” as well as two 'H-NMR signals, as doublets — for the olefinic
hydrogens — with well differentiated chemical shifts (Ad~0,4ppm) that are bigger than
in maleic hydrazide (> 7ppm).

We point out that regardless the O- or N-acylderivative claimed, respectively
unspecified nature, all the monoacylated cyclic maleic hydrazide compunds show
similar properties: low melting points, IR band specific to ester carbonyl group and 'H-
NMR signals almost identical for each type of olefinic protons (see Table I, 2).
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Table 2. "H-NMR Data (Chemical shift - 8, in ppm, multiplicity*, number of
hydrogens and coupling constant - J, in Hz) of acylhydrazides with controversial
structure and of some related compounds.

33

Methylic and Olefinic Aromatic Hydrazidic
Compound Methylenic hydrogens hydrogens hydrogens
hydrogens (NH or OH)
1 2 3 4 5
A NH NH*¥
to—f  Smommmomd Yo - Btins = 6,94 (5) - 11,55 (b)
Pt - Sua = 6,87 (d); 1H
ol N Borx = 3,30 I, = 7,04 (d); 1H - 11,06 (b)
—<=__>= {352,4¢c) ®) Jap=9,4
B A
M B Sua = 7,06 (d); 1H
ne—od N\ o Scws0=3,76 |5, =729 (d); 1H - ]
’ U wa| (O3H Jas=10
B A
N dcnsco = 2,3 |Ona = 7,07 (d); 1H
ool s) 3H Ome = 7,22 (d); 1 - -
H;C'——f(li o—<m>=o @ (s) He 2 (m) H
\f—\"H ** S 397 dua = 6,99 (d); 1H| Scens = 7,33 (5)
- I CH2-CO = 3, _ _ SH .
HyCy H”C_fré o—-(ﬁ)-:o (s) 2H OHa ; 7,i (9(:1)8, 1H
) B A AB ™ 5
N_.x;'“ = _ 6Hx\ = 7,0 (d), 1H 8(:10!1; =
sc—c—o—{ Scha-co = 4,45 S = 7,4 (d); 1H | 7,35-8,2 (m) -
© aTa (s) 2H Jag=9.7 70
< Sun=7,01 (d); 1H|  Spes=
B( pome-c-0— 0| Jaino=506 |8y, =7,44 (d); 1H| 6,85-7,1 (m)
° °©oonA (s) 2H Jap=10 Sup = 7,2-7,4 -
(m)
2H
n_¢ na = 7,0 (d); 1H | 8uc= 7,01 (d);
At Yeomo-cood M0 §euno=5,1(8) {81 = 7,45 (d); 1H 2H -
¢ B A 2H Jag =10 Sup = 7,33 (d);
2H
Jop = 8,5
N Ona = 7,01 (d); TH Sociotr =
I —one-c-o—{ A0} S0 =525 16y, = 7,45 (d); 1H|  7,1-7,9 (m) -
AP I ©) Ton =10 T

2H
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Table 2 (continued)
1 2 3 4 3
o SHa = 7,01 (d); 1H| 8uc = 8,06 (d);
& < > —c—0—{ =0 - Sue = 7,53 (d); 1H 2H -
LRI Jap= 10 3o = 7,63 (d);
2H
ICD = 8,6
COOCH, R 5 3.81(s) 8un = 7,05 (d); 1H dcstzs =
N OCHs ~ 2, Sup = 7,47 (d); 1H| 7,6-8,0 (m) -
G‘ﬁf = 3H Tan=10 4H
0 B A
H** S = 7,0 (d); 1H
SN Socus = 3,81 (5)[5u, = 7,49 (d); 14 - -
. 7 OCH3 > Hp > 2
HJCO——EM . =0 34 Jag = 10
A
,H** ScHs = 1,24 (‘f)
A 3H 8ua = 7,0 (d); 1H
L C—1L,CO—CO— . _ ]
NI <B_..A>= ° | Scmo=423 |0 =749 (d); 1H - 12,8 (b)
() Jap =10
2H
Jep=7T
oy Oy | Sewco =19 | Suns =6,31(s) : 10,1 (o)
Ml—Ml—&,u—\.é:R—COOH (S) 2H
3H
H@ duc =7,85 (d);1H
) F * - - S1ine =6,35 (s) 3 = 6,94 (1);1H| 10,7 (b)
fico—tt Sue = 7,4 (t); 1H
HN—NH—CO—C=CCOOH 2H He =/, >
B A Sue =6,93 (d),1H
]orto = 8
c X Biia = 6,26 (d); 1H| Sye = 7,86 (d);
%%k > 2 2 ?
. °/C O - Sro = 6,41 (d); 1H 2H 10,7 (b)
zcc—mz—co—g;u—g-coon Jag=11 Sro =g£§1 (d);
Jep =87
oc—® v Sttn = 6,32 (d); 1H| 8yc = 7,75-7,85
[ ¥ uu - Sme=6,43 (d); TH|  (m) 2H 10,92 (b)
HN -~ NH~CO—C=C—COOH Jap=12 dyp = 8,7-8,9
B A (m) 2H
7oy 05N L *x dus = 6,22 (d); IH
' HN-NH—C—C—COOK B Sue = 6,4 (d);, 1H - 8,03 (b)
’ Jap =122
& (Z—ul Q Scur0=3,65 | 8y, = 6,6 (d); 1H Socum=6.65- | 10.5®)
i NH—CO—=C—00CH, (s)3H e = 7,0 (d); 1H ;)(5;15 ,5 i >
dcmo0=46(s)| Jap=15,5 ,25 (m)
2H
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Table 2 (continued)
1 2 3 4 5
C P ks Sia = 6,2 (d); 1H | Syce =6,75-7,15
OF —Chy Scrr0 = 4,58 8y, = 6,37 (d); 1H {m) 3H 10,35 (b)
@) ¢ D (s) 2H Jag=12 o= 7,2 (t)
H H
HN—NH—CO—C=C—COOH 2H
- A
B At Sya = 6,82 (d); 1H Socss =
Q—ocaz-g—uu-xchlo Scm-0 = 4,74 Sus = 7,8 (d); 1H | 6,75-7,26 (m) 11,54 (b)
(S) 2H JAB = 5,6 5H
A : docsts =
Q_ocaﬁ; NEL 8cm-o =4,7(s)| Suae=T7,09(5) |6,9-7,0,7,2-7,35| 10,82 (b)
2H 2H (m); SH
NS, ‘\»‘éﬁé e Sux = 6,87 (d); 1H|ORe =702 (9;2H
E_é- o’ B M BCHz-O = 5,32 BH =7 63 (d) 19 SHU '"'7:-’4 (t): 2H -
i Co, (s) 2H 5 T 16 Sue = 7,05 (t);1H

Icl)=8,6', JDE=8

OCOCH,

3
NH

{4, 27b]
nCDCL,

Scus-co = 2,47
(s) 3H

Scerts = 7,80 (m);
3H

8,47 (m); 1H

6&,}{5 = 7,34 (m);

O'—C}'I;""Csfis
Scm-co = 4,14 - °H )
(m), 4H
0—CO—CH, -
¢ 8 | Scuzco = 4,62 B Beorr; Corts = -
X, (s) 25 7,35-8,5 (m);
. 11H
(&)
0—CO--CH—0- e T _ 8CtoH7;CéH4 =
o o | Bemo = 5,50 ) 7,1-8,5 (m); )
e’ (s) 2H 18, (m);
\\/\: 11H
O—CO_OCE . - 8C61~14: CoHs — -
;Em 7:4'8>4 (m):
)
o—oil;xr—i:ﬂs ¥ oo = 4,31 Scern = 8,4 (m)
(9) 2H - 1H -
Mu Scms = 1,3 (1) 7,7-8,2 (m); 3H
3H

Imn=70
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Table 2 (continued)
1 2 3 4 5
co—NH—NH—co—iu,“ Scats = 7,3 (8);
S 8cm-co = 3,56 - SH 10,32 (b)
Cool (s) 2H Scerts = 7,45-7,7
(m); 3H
7,75 (m), 1H
o ** _ Scents =7,3 (s),5H
Cj[ Yru—co—cty | Scraco = 3,72 - Scerts = 7,85 (m);| 11,0 (b)

co Cetly (s) 2H A4

806115 = 7,25-7,4

COOH ** (m); SH
@iz_ : Scm: = 4,32 () ] > -
N >
dcsnis = 7,7-1,75
2H CoH4 s F
Y (m); 3H
7,9-7,94 (m); 1H

* s=singlet; d=doublet; t=triplet; g=quartet, m=complex multiplet; b=broad

CD3SOCD; was used as solvent with two exceptions that are mentioned beside the
respective formula

** data obtained by authors of this article

#*% for this compound Hoffmann and Patel [32] have claimed the N-acylated cyclic
maleic hydrazide structure but the properties of the reproduced compound are
compatible only with 1someric O-acylated structure {see Discussion and also Table 1)
%% for these compounds Kihle [26] has claimed the N-acylated cyclic maleic
hydrazide structure but their "H-NMR spectra show that they are N-acylaminomaleamic
acids {see Discussion)

The cited references are given in square brackets.

Evidently, this indicates the same type of structure, namely that of O-acylderivative
(12).

The fact that the N-acylderivatives (3, R=H) of the cyclic maleic-(13) and
phthalic-(14) hydrazides were not found among the products of reactions that begin by
treating the acyclic hydrazides (35, Rlzacyl) with maleic-, respectively phthalic-
anhydride®'*™*!"**  (see Scheme 1) is another indirect argument for the
O-acylderivatives (12) structure of monoacylation products of cyclic maleic-(13) and
phthalic-(14) hydrazides.

The acylation with maleic-, respectively phthalic-anhydride of alkyl- and aryl-
hydrazines (5, R'=alkyl, aryl) is considered a structure proof synthesis for N-alkyl,
respectively N-aryl- cyclic maleic-'>*%*#"% o phthalic-"™™ hydrazides (3, R=H,
R'=alkyl, aryl). For this reason it was considered that the analogue acylation of
acylhydrazines — namely the acyclic hydrazides (5, R'=acyl) - with dicarboxylic acid
anhydrides (6) led to cyclic N-acylhydrazides (3, R=H)**. Le Berre and co-workers®
contested the statemants of Feuer and co-workers”™'* by invalidation of the
N-acetylated cyclic maleic hydrazide structure (3, R=H, R'=COCHs3) for a product
formed as a result of transformations involving, as a first step, the reaction between
acethydrazide (5, R'=acetyl) and maleic anhydride (6, X=-CH=CH). This polemic and
other dissagrements'*** concerning the structure of compounds formed in the
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reactions that begin by treating substituted hydrazines (5) and maleic anhydride (see
Scheme 1) have determined Feuer research group’™ to reconsidered previous
apreciations. Furthermore, they tried to explain why the formation of some N-
substituted cyclic maleic hydrazide with electron acceptor substitutes, including acyl
groups (3, R=H, R'=acyl) failed!>*,

To check if N-acylated cyclic hydrazides (3, R=H, R'=acyl) can be formed
under Kiihle’s given conditions®® we reproduced his acylation of acethyl hydrazide (5,
R'=COCH;) and of salicylic acid hydrazide (5, R'=0C-CsHy-2-OH) with maleic
anhydride. Our products had the Kithle’s physical constants (melting points, IR spectra)
(see Table 1). Yet, the 'H-NMR spectra of these products (see Table 2) prove
unequivocally their acyclic structure, namely that of N-acylaminomaleamic acids (1,
R'=0C-CHj;; OC-C¢H,-2-OH). Thus, the chemical shift for the olefinic hydrogens
(Sch=cu ~ 6,35 ppm) has a close value to that of maleic acid (Scu=cy ~ 6,2 ppm) and of
other N-substituted maleamic or 3-aminocarbonyl propenoic acids (Ocu=cu= 6,25-
6,7ppm)™'#' 5" On the other hand, for N-acylated cyclic maleic hydrazides (3, R=H,
Y=H, H; R*=acyl) it would be expected that the chemical shift of olefinic hydrogens
(Scu=cu), have values correspondent to maleic hydrazide (13), respectively their N-alkyl
and N-aryl derivatives (3, R=H, Y=H,H; R’= alkyl, aryl) which are about 7 ppm
(see™t? 3P4 Eurthermore, extending the acylation with maleic anhydride, under
Kithle’s®® conditions to other acyclic hydrazides (5, R' = acyl with the meanings from
Scheme 1) we obtained N-acyl-aminomaleamic acids (I, R'=CO-CsH,-4-Cl;
izonicotinyl; OC-NH,) that show in their "H-NMR spectra a pair of doublets, for the

olefinic hydrogens, with a vicinal coupling constant It ., = 11-12 Hz (see Table 2).
This value is known to be characteristic for acyclic olefinic hydrogens with Z-(cis)
configuration™™*. Otherwise, the N-acylated cyclic maleic hydrazide structure (3,
R=H) for Kiihle’s* products is contradicted by the position of IR band, due to ve-o
stretching vibration, recorded by Kithle at 1708 cm™ for the derivative obtained from
p-nitrobenzoic acid hydrazide. This value is characteristic for ve-o within the carboxylic

: a4, 13.390.44
group of o, B-unsaturated acids (see’™ 13704

(1) also belong.

We could not obtain'®® N-acylated cyclic hydrazides (3, R=H, R'=acyl) either by
submission the N-acylaminoamic acids (1, Rlxacyl) to some condittons in which the N-
alkyl or N-arylaminoamic acids are cyclocondensed”“*1‘46, for instance, to imides (2),
isoimides (13) or N-alkylated or N-arylated cyclic hydrazides (3, R=H, R'=alkyl, aryl)*
or to conditions under which the N-acylaminomaleamic acids (I, R'=acyl;
X=-CH=CH) transformation — directly’ or through the N-acetylaminomaleinimide (2,
R=H, R'=acetyl, X=-CH=CH)"™ or through the N-acetylaminoisomaleinimide (15,
R'=acetyl; X=-CH=CH)'* - to N-acetylated maleic hydrazides (3, R=H; R'= COCHj;
X=-CH=CH) is claimed. In these experiments we however obtained, in accordance with
Scheme 1 (see Table 2), a series of new N-acylamino-imides (2) and -isoimides
(15)"2*1* respectively oxadiazole derivatives (16)'**¢.

Very probably, the N-acylated cyclic maleic- and phthalic-hydrazides (3, R=H,
R'=acyl) were not found neither in cyclic maleic-(13) and phthalic-(14) hydrazides
acylation experiments, or in acylations of acyclic hydrazides (5, R'=acyl) with

) to which N-acyl aminomaleamic acids

37
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dicarboxylic acid anhydrides (6).This is because of their (3) instability, knowing that
they would correspond to triacylhydrazines (N-acylated cyclic diacylhydrazines®"*")
which are very sensible to solvolysis™™ "%

In conclussion, we have shown that the claims of those who affirmed the
obtainment of N-acylated cyclic hydrazides (3, R=H; R*=acyl) were not valid.

Simultaneously we have confirmed the O-acyl-derivatives nature (12) of the
products isolated by monoacylation of cyclic maleic-(13) and phtalic-(14) hydrazide.
This conclussion is entirely compatible with the melting points, IR and 'H-NMR spectra
of cyclic maleic-(13) and phthalic-(14) hydrazide monoacylation products.

* We must also point out here that there are wrong assignments concerning the 'H-
NMR published data on the products formed in the transformations that begin by
treating maleic anhydride and aryl hydrazine (S, R'=aryl, Scheme 1). Thus, the
characteristic parameters for N-arylaminoisomaleinimides (15, R'=aryl; X=-CH=CH),
respectively for N-arylaminomaleinimide (2, R=H, R'=aryl; X=-CH=CH) (see'™*), are
wrongly assigned™ ** for N-arylated cyclic maleic hydrazides (3, R=H, R'=aryl;
X=-CH=CH).
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