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Opisano otrzymywanie i wilasno$ci amidéw, hydrazydéw i soli sodowych
kwaséw hydroksamowych pochodnych wszystkich czterech kwaséw
p-chlorowcofenylobursztynowych., W badaniach bakteriologicznych jedy-
nie hydrazydy wykazaly umiarkowang czynnoéé przeciwbakteryjng.

Onucano rmoay4YeHve ¥ CBOYICTBA aMMU0B, TMADPA3UAOB M HATPMEBKLIX COJCH

I'MAPOKCAMOBBIX TIPDOU3BOAHEIX BCEX HEThIPEX N~TaJOUAOMEHUIIAHTAPHBIX

Kucyior. TONBLKO I'MApasuAbl MMOKA3bIBAIOT YMEPEHHOE IIPOTUGaKTEpHaNb-
' HOe peiicTBUe,

Preparation and properties are described of amides, hydrazides, and

sodium hydroxamates derived from all four p-halophenylsuccinic acids.

In bacteriological tests, only the hydrazides revealed a moderate anti-~
bacterial activity.

In 1947, Barry and Twomey? reported that some esters and
amides of alkylsuccinic acids showed in vitro an outstanding antituber-
culous activity. This kind of activity is a rather rare feature of compounds
containing no nitrogen, as is the case of the above mentioned esters, but
amides and other simple mitrogen compounds such as hydrazides and
hydroxamic acids, have been often claimed to e potent antituberculars.
The bacteriological tests with both hydrazides and hydroxamic acids
may be considered as particularly encouraging *~%.

In the earlier paper of this series ® we have described the preparation
of all four p-halophenylsuccinic acids and methyl esters thereof. It
seemed now advisable to prepare some new.biologically active compounds
by converting these acids into some mitrogen-bearing derivatives. To this
end a series of p-halophenylsuccinic amides, hydrazides, and hydroxamic
acids have been prepared.

* Part I, see ref, 5.
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The amides were prepared in the conventional way by treating the
corresponding methyl esters with ammonium hydroxide. In the case of
fluorine and chlorine derivatives, the reaction was complete within a few
days at room temperature; the bromine and iodine analogues underwent
ammonolysis in very drastic conditions when heated in a sealed tube.
Partial «of full homogenization of the reaction mixture by adding some
alcohol improved neither rate nor yield of the process; the average yields
ranged within the limits of 70 to 80%. The physical and analytical data
are recorded in Table 1.

Table 1

p-Halophenylsuccinamides

X—</_ ——>—CH———CONH 2

CH;CONH,
% N
No X Formula % Yield| M. p., °C
caled. found

I F C1oHuN,O,F 3 207— 9 13.3 13.5
I - Cl C1HuN.0.Cl 81 237 —40 12.4 121
II1 Br C1oHuN:0:Br 6 243 — b 10.3 10.2
v 1 CioHulN, O, 71 259 — 60 8.8 8.9

The hydrazides were prepared similarly by refluxing the appropriate
esters with 2.5 moles of 40 or 80% hydrazine hydrate. In this case, too,
addition to alcohol appeared to give no effect. The corresponding physical
and analytical data are collected in Table 2.

Table 2

p-Halophenylsuccinic hydrazides

x—<_=>—<|:H—CONHNH2

CH;CONHNH,
% N

No X Formula % Yield| M. p., °C |- —
caled, found

A\ F Ci1oH1N4O,F 78 178 — 80 23.35 . 22.95
VI Cl C1oH1:N:O,C1 83 176 — 8 21.8 21.6
viI Br C1oH1sN1O,Br .85 182 — 4 186 18.6
VIII I C1oH1aN1O,I 91 191 — 3 16.1 15.9
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The procedure we have used in preparing the corresponding
hydroxamic acids also followed the most general method, i.e. treatment
of the appropriate esters with hydroxylamine; the latter was added in
a slight excess. Recrystallization of the precipitated sodium hydroxamates
failed; they were completely insoluble in the usual organic solvents,
whereas in water they were very readily soluble. In dilute solvents, even
minute amounts of water prevented the formation of crystals. Sodium
assays suggested that the crude sodium hydroxamates, even after
thorough washing and desiccation, contained one molecule of ethanol;
this observation is in perfect agreement with that of Hurd and Bot-
teron® and Hurd, Buess, and Bauer?, who reported the
same phenomenon in the case of sodium succinohydroxamate. The ana-
lytical data concerning the sodium hydroxamates prepared are recorded
in Table 3.

Table 3

Sodium p-halophenylsuccinohydroxamates

Y nn N
X N |H CONHONa

CH:CONHONa
% Na

No X Formu'a % Yield b)
caled. ® | caled. b)l found
IX F C1oHoN.O \FNa; 88 16.1 13.85 13.5
b4 Cl C1oHyN;04CiNa: 92 153 13.2 12.9
by Br C1HoN204BrNaa 90 13.25 117 11.45
XII I C1pHoN:0,INaa 94 117 10.45 10.1

a) Calculated for compound containing no ethanol.
b) Calculated for compound containing one molecule of ethanol.

The sodium hydroxamates were converted in the usual way into
copper chelates which were decomposed with hydrogen sulphide to yield
free hydroxamic acids as yellowish waxy products. Failure of the re-
crystallization attempts evidenced further analogy with reports of Hurd
et al.6" Preparation of crystalline ammonium salts was similarly unsuc-
cesful. The results of elemental analyses were invariably erratic; never-
theless, identification of these products seems to be doubtless, since they
gave a positive hydroxamic test with ferric chloride and on treatment
with sodium ethoxide yielded readily the corresponding sodium hydro-
xamates which proved to be identical with those obtained directly.
~ All the compounds prepared as well as their analogues containing no
ring substituent were tested for their antibacterial activity againts Myco-
bacterium smegmatis, Mycobacterium tuberculosis, strains 607, 279, 209P,
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and HgRv, Escherichia coli, Klebsiella pneumoniae, Salmonella typhi,
and Shigella flexneri. All amides and hydroxamates were inactive. The
hydrazides showed a moderate activity; detailed results are present in
Table 4. In general, the results of bacteriological screening are to be
regarded as megative.

Table 4

Antibacterical activity of p-halophenylsuccinic hydrazides.
All determinations made in propylene glycol solution.

‘Minimum concetration (in mg %Ligp‘i_pyiing the growth of

l
Myco- Myco- Myco- .
No x Myco- bact, bact. bact. |Escheri- K'lell)- Salmo- | Schi-
bact. tubercu~ | tubercu~ | tubercu-| chia slella nella glella
STegma=|  1osis losis losis coli | PMEUMOT| o phi f )
bt 279 607 | 209 P nert
V| F ; 31.2 31.2 31.2 I 62.5 125.0 | 125.0 125.0 | 125,0
Vi| cl | 312 31.2 156 | 625 62.5 | 625 125.0 | 625
VII | Br 31.2 156 | 156 ‘ 62.5 62.5 | 62.5 125.0 | 125.0
VIII I 31.2 31.2 15.6 125.0 125.0 | 125.0 125.0 | 125.0
—— H 1.2 31.2 31.2 62.5 62.5 62.5 125.0 62.5

EXPERIMENTAL

Preparation of p-halophenylsuccinamides

Procedure A, Methyl p-fluorophenylsuccinate (12 g, 0.05 moles) was treated
with 20 ml of 27% ammonium hydroxide and the mixture was left to stand 3 days
at room temperature. The separated crystals were collected and recrystallized from
water to give 7.65 g (73%0) p-fluorophenylsuccinamide, m. 207—9°.

The chlorine derivative was prepared in a similar way.

Procedure B. Methy! p-iodophenylsuccinate (10.45 g, 0.03 moles) and 30 .ml
27% ammonium hydroxide was heated 5 hrs- at 100° in a sealed tube. The crystals
were {reated as above to yield 6.8 g (71%) p-iodophenylsuccinamide, m. 259—60°.

The bromine derivative was prepared analogously.

Preparation of p-halophenylsuccinic hydrazides

Procedure A. Methyl p-chlorophenylsuccinate (5.14 g, 0.02 moles) was refluxed
4 hrs with 4 ml (0.5 moles) 80% hydrazine hydrate -and 25 ml ethanol. The crude
product was recrystallized from dilute ethanol (5:1) to yield 4.27 g (83%) p-chloro-
phenylsuccinic hydrazide, m. 176—8°. '

The fluorine and ijodine derivatives were prepared analogously.

Procedure B. Methyl p-bromophenylsuccinate (6 g, 0.02 moles) was refluxed
with 9 ml (0.06 moles) 37% hydrozine hydrate. The product was isolated as above
to give 5.1 g (85%) p-bromophenylsuccinic hydrazide, m. 182—4°,
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Preparation of p-halophenylsuccinohydroxamic aecids

The ethanolic solution of hydroxylamine was prepared by adding sodium
ethoxide (2.55 g, i.e. 0.11 moles sodium in 50 ml ethanol) to a suspension of 7.65 g
hydroxylamine hydrochloride (0.11 moles) in 90 m! ethanol and filtering. To this
solution, 12 g (0.05 moles) methyl p-fluorophenylsuccinate was added under constant
stirring and immediately followed by sodium ethoxide solution prepared from
2.3 g (0.1 moles) sodium and 45 ml ethanol. Precipitation of light yellow sodium
hydroxamate was almost instantaneous; the temperature rose spontaneously to
35—8°. The mixture. was left overnight, filtered, and the precipitate washed
thoroughly with ethanol and ether. After vacuum desiccation, 14.6 g sodium p-fluoro-
phenylsuccinohydroxamate was obtained; the analysis for sodium suggested that the
product contained one molecule of ethanol (cf. table 3). The yield calculated on this
basis was 88%.

The sodium salt (3.3 g, 0.01 moles) was dissolved in 25 ml water and treated with
a saturated solution of copper acetate. The greenish precipitate was centrifuged
off and washed repeatedly by cetrifuging’ with ethanol and ether to give 2.6 g dry
copper chelate. This was suspended in 40 ml methanol and hydrogen sulfide was
introduced into the suspension, The filtrate was evaporated to dryness to yield
a yellow wax which failed to solidify even on prolonged vacuum desiccation. It gave
a positive hydroxamic test (deep red color) with ferric chloride solution. The product
was reconverted into sodium p-fluorophenylsuccinohydroxamate by treatment with
ethanolic sodium ethoxide.
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OTRZYMYWANIE I AKTYWNOSC BIOLOGICZNA POCHODNYCH
KWASU FENYLOBURSZTYNOWEGO. II. OTRZYMYWANIE
I CZYNNOSC PRZECIWBAKTERYJIJNA AZOTOWYCH POCHODNYCH
KWASOW p-CHLOROWCOFENYLOBURSZTYNOWYCH

J. LANGE i T. URBANSKI
Katedra Technologii Chemicznej 11 Politechniki, Warszawa

Nawigzujac do pracy Barryego i Twomeyal), ktérzy stwierdzili wyso-
ka czynno$é przeciwgruzlicza szeregu estréw i amidéw pochodnych kwaséw alkilo-
bursztynowych, otrzymaliSmy i poddali$my badaniom bakteriologicznym amidy i hy-
drazydy wszystkich czterech kwas6éw p-chlorowcofenylobursztynowych oraz odpo-
wiednie kwasy hydroksamowe. Amidy i hydrazydy otrzymaliSmy stosujac konwen-
cjonalng metode amonolizy lub hydrazynolizy estréw; dane fizyczne 1 analityczne
podano odpowiednio w tablicach 1 i 2. Kwasy hydroksamowe otrzymaliémy i opi-
saliSmy (fablica 3) pod postacig trwalych soli sodowych, otrzymanych réwniez stan-
dardowg metoda; oznaczenie zawarto$ci sodu wskazuje na obecno$é jednej czg-
steczki etanolu, co pokrywa sie ze spostrzezeniami Hurda i wsp6iprac.6,?) odno§-
nie soli sodowej kwasu sukcynohydroksamowego. Wolne kwasy hydroksamowe
ofrzymaliémy w postaci substancji woskowatych, ktérych nie udalto sie’ nam prze-
prowadzi¢ w forme krystaliczna. Badania bakteriologiczne wykazaly, ze amidy
i pochodne hydroksamowe sa pozbawione czynno$ci przeciwbakteryjnej, natomiast
hydrazydy wykazujg czynno§é umiarkowang; odpowiednie dane podano w tablicy 4.
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