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TaBLE I
Test Dose,
Compd system? mg/kg Cures?

Anmodiaquine M 40 0
M 160 3

M 640 5

1 AYS 20 0
M 40 1

M 80 2

AYS 160 4

A%t 640 3

C 80 0

C 160 0

C 320 1

2 M 20* 0
M 40 1

M 160 4

M 640 5

C 80 0

C 160 0

C 320 1

3 A%t 20* 0
M 40* 0

M 80 0

Ay 160 2

AYS 320 2

AV 640 4

C 80 0

C 160 0

C 320 )

¢ Compounds screened against P. berghet in mice (M) by Dr. L.
Rane; see T. S. Osdene, P. B. Russell, and L. Raue, J. Med.
Chem., 10, 431 (1967). A test system against blood-induced
P. gallinaceum infection in white Leghorn cockere! chicks (C)
has also been employed. Details of this chick screen will appear
in a forthcoming publication from Dr.Rane’s laboratory. * Num-
ber of animals out of five surviving to 60 days postinfection in
mice or 30 days postinfection in chick. When mean survival time
increase is 1009 greater than normal survival time of the un-
treated infected test animals (7.0 = 0.5 days in mice and 3.5 =
0.5 days in chickens) the compound is defined as “active.”
Compounds were all classed as “active” except at those doses
designated with an asterisk.

mole of methy! 6-methoxy-7-fluoro-4(1H)-quinolone-2-carboxyl-
atel® and 140 m! of 109, (w/w) aqueous NaOH solution was
refluxed for 1.5 hr, filtered hot, cooled to ice-bath temperatures,
and neutralized with 6 N HCl. The acid was thoroughly dried
n vacuo, powdered, and added in small portions to 180 ml of
boiling Ph,O over a 70-min period. The cooled mixture was
diluted with 2 1. of 30-60° petroleum ether and filtered to isolate
the quinolone. This was converted directly to the correspond-
ing 4-chloro compound by refluxing for 3 hr with 60 ml of POCls.
Excess POCl; was removed by vacuum distillation and the re-
maining solution was added cautiously to 500 g of chopped ice.
Neutralization (NH,OH), filtration, and washing (¥,0) gave 20 g
(59 based on methyl 6-methoxy-7-fluoro-4(1H)-quinolone-2-
carboxylate) of 4-chloro-6-methoxv-7-fluoroquinoline. An ana-
lytical sample was prepared by double vacuum sublimation, mp
153-154°. The nmr spectrum (DMSO-ds) revealed an o-F
to proton coupling (HsF) at § 7.92 ppm of 12 Hz, and a m-F
to proton coupling (Hs=F) at 7.61 ppm of 9 Hz clearly ruling out
the 5-fluoro-6-methoxy possibility. Anal. (C,)H:CIFNO) C,
N,N.
6-Methoxy-7-chloro-4-(3-diethylaminomethyl-4-hydroxyani-
lino)quinoline (1)—A solution of 5.9 g (0.025 mole) of p-acet-
amido-a-diethylamino-o-cresol? and 13 ml of 6 ¥ HCl was refluxed
for 1 hr and then neutralized with 5067 NaOH to pH 6. An

(10) In ref 7. a mixture of the 6-methoxy-7-fluoro- and the 5-fluoro-6-
methoxyquinolinates was prepared. These isomers could not be separated.
and a mixture was therefore employed for the synthetic sequence described
above. An nmr analysis (vide infra) on the final 4-chloroquinoline obtained
by the sequence showed that the isolated material was pure 4-chloro-6-me-
thoxy-7-fluoronuinoline,
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equimolar quantity of 4,7-dichloro-6-methoxyquinoline!! and 23
ml of DMF!? was then added. The mixture was heated at 90°
for 24 hr before being cooled and diluted with H,O. After filtra-
tion the solution was made slightly basic with NaOH and the
precipitated solid was collected and taken up in CHCl;. The
CHCI; phase was washed (dilute aqueous NaOH, Hy0), dried
(MgSO,), and evaporated to dryness. The solid residue was
recrystallized from MeOH (charcoal) to yield 4.5 g (479) of vel-
low crvstals. Several more recrystallizations from MeOH pro-
duced analytical material, mp 236-245° dec. Anal. (CyHa-
CIN;0:) C, H, N.

Compound 2.—Application of the above procedure to 4-
chloro-6-methoxy-7-fluoroquinoline gave the aminoquinoline as a
light tan solid in 649 yield. After three recrystallizations from
MeOH, analytical material was obtained, dec pt 246-247°,
but no formation of a liquid phase up to 313°. Anal. (Cyu-
H,FN;0,) C, H, N.

6-Methoxy-7-trifluoromethyl-4-(3-diethylaminomethyl-4.
hydroxyanilino)quinoline (3).—The amination of 4-chloro-6-
methoxy-7-trifluoromethylquinoline as described above gave a
749 vield of the desired aminoquinoline as pale yellow needles,
nip 218-224° dec. ,‘177,(11. <C22H24F3X3()2) C, H, N.

(11) H. R, Snyder, H. E. Freier, P. Kovacic. and E. M. Van Heyningen,
J. Am. Chem. Soc., 69, 371 (1947).

(12) A larger quantity of DMF or higher reaction temperatures sliould he
avoided because dimethylamination of the 4-Cl can occur under these condi-
tions see: N. D. Heindel and P. D. Kennewell, Chem, Commun., 38 (1969).
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In continuation of our study of aromatic glyoxals
as antiviral agents, we prepared a series of N,N-di-
substituted hydrazones of para-substituted phenyl-
glyoxals. All compounds were subjected to the usual
pharmacological screening, as well as to antiviral, anti-
bacterial, and antifungal activity tests. The acute
toxicity of the compounds was determined intraperi-
toneally in mice. The results are listed in Table I.

No activity was observed when the compounds were
tested for smooth-muscle relaxing activity and for
coronary vasodilator activity. Compounds 3, 5,7, and
26 showed antieonvulsant activity at doses of 0.2LD;, in
electroshock, intraperitoneally in mice. In tests for
antiinflammatory activity on the rat’s formalin paw
edema, 1, 2, 8, 10, 13, 14, 26, 29, 30, 36, 37, 39, and 41
were active intraperitoneally at 100-200 mg/kg.

All compounds were also tested in embryonated eggs
infected with A-PRS8 virus and vaccinia virus. Com-
pounds 15 and 39 were active against A-PR8 virus, and
15 was also active against vaccinia virus (Table IT).

The two active compounds are derivatives of di-
phenyl, which emphasizes the importance of this sup-
porting moiety for antiviral activity.*?2

No compound showed antibacterial activity nor was
any active against Candida albicans. Some product
were active against Trichophyton mentagrophytes, gyp-
seum type (2538) (Table IIT), namely N,N-dimethyl-
and N,N-diethylhydrazones of 4-chloro-, 4-nitro-, 4-
phenoxy-, and 4-phenylphenglyoxals; among the cyclic

(1) G. Cavallini and E. Massarani, J. Med. Chem.. 1, 365 (1959).
(2) G. Cavallini, 7bid.. T, 255 (1964).



[ NOTES Val 13

Tasne 1

pea=-SUBSTITUTED PHENYLGLYOXAL N, N-D=UB=T1711ED HYDRrAazaNms

R——®~ COCH==NR,

Recrysin Yieud, 1.1 56w,
No. R R: AMethod  splvent’ Alp, =C " Forwta Analyses b, K ol
I Clly N(Clln A W DA 36 Oy 1NLO ¢, 11, N 50
2 CH,O  N(CHyp. A I. 60-71 ™ Chy N0, C, 1, N H60
3 Cl N(CHj. A F-W 67-65 N2 Crol 11, CINLO C. 1, N, Ol BATE
NOy N(CH;1. B3 I- W 138~ 140 67 CrpIa N0y ¢, 1, N SO0
) Cell.) N(CHyie A 11 4748 69 Crel N2 0. ¢ 11, N a0
6 CeH N(CH;n A i1 737 70 CrellaNLOR ¢, 1, N 1300
7 Cl N(CyH;pe A P 45 415 20 CrCINLO C, 1, N, (1 300
N NO. N(C.H.pn A F-W NG00 B Crad1:NL0; ¢, I, N 400
0 Cells NGyl A L. 444 IS € d1LN.O ¢, 1, N 13300
10 13! N-Pyrrolidine A L 7172 T el N0 ¢, I, N 400)
11 Clly N-Pyrrolidine A L N4-XD SN Crdl N0 ¢, 1, N 200
12 CH.0  N-Pyrrolidine A -W 280 G4 N0, ¢, H, N 750
I 1 N-Pyrrolidine A L RN-RO 76 CHhaCINLO ¢, I, N, 1 SO0
4 NO. N-Pyrrolidins B I-W 124125 5l Crallis NGO, ¢, 11, N 500
| e, N-Pyrrolidino A W [IN-T1Y 7 OGN0 ¢, 1L N > 3000
16 Cell;00 N-Pyrraliding A 1 [O4-105 vl Cr LN O, ¢, 1N 3000
17 CyH:2 N-Pyrrohdino A L. FHO-111 N4 C N O ¢, 4N > 3000
IS 11 N-Piperidino A H $R--30 [ CrlleN0O 1N HO
14 ClH, N-Piperidino B E-W 7l Y Crall N0 ¢, 1N S00°
20) CILO N-Piperidiis B b-W 6.y-60 623 Cl NGO, ¢, 1N 1200
21 'l N-Piperidine B l-W 677 66 Cul,CINLGD ¢, 1, N, Q] 7504
22 N0, N-Piperdina D I 127128 50 CraFLaNLO, C, 1N 3000
23 Cell N-Piperidino 1 D) [s-114 a8 CrHaNL0 ¢, 11, N 2400
24 Cell0y N-Piperidine ¢ L 278 44 CrdlsNLO; ¢ 1N >3000
25 Cells N-Piperidine B* F-W G4-66 6N ClhaNLOS ¢, 11, N 2000
20 11 N-Morpholino A L Gl-62 7l Crall N0, ¢, 1, N 750
27 Clly N-Marpholine ¢ I NO--82 35 CraligNyi, ¢, I, N N
28 C11,0  N-Morpholino D I [1O-L11 65 Crd1aNL Oy ¢, 1, N 1000
20 'l N-Morpholino B P~ W NT-88 40 CraHCINLO, ¢, 11, N, Cl 400
30 N0, N-Morpholino 1) I 136-197 4 CrI1 N0, ¢, 1, N S00
31 Cyll N-Morpholing b I 1537 65 Cr N0, ¢, 1N 5000
32 C:H:0  N-Alorpholino C I 72-73 45 CilLaN. Oy ¢, 1, N 1000
33 CeHs N-DMlorpholing b+ ( FI7-11N8 32 CiILONOS ¢ 1, N > 3000
34 H N'-Methvl-N-piperazino A~ I 213214 ol CrllaNO - HCL ¢ 0L N, 250"
35 CH, N'-Methyvl-N-piperazino A 11 (32--G4 03 Crad N30 C, 1N H00”
12 DON-210° CrahaN;O - HCT C. 11 N, ¢l
36 ClLO  N'-Methyvl-Nopiperazino A 1. TA-TH GO Cullu N, O, 1L, N
E 224-225 Cal X0, HCH ¢, 1, N, Cl SO0
5T (@] N '-Methyvl-N-piperazino A 1. G7-69 73 CulCINO C, 1. N, Cl
I 225226 CrlCINGO - HCL ¢, 1, N, (1 2004
08 NO. N'-Methvi-N-piperazina A L [20~122 75 CullieN O, ¢, 1, N
k. 2332233 CrNL O, - HC ¢, 1, N, (1 250k
34 Cell, N'-Methyl-N-piperazin, 14 L 107108 38 C N0 C, 0, N 800
40 el O N7-Methyl-N-piperazing Cr ¢ 10 198200 40 Crdla N0, 1HCL ¢, 11, N, Cl 2004
41 CgH:X o N'-Methyl-N-piperazing C+ S6--87 56 C 1 NLO8 ¢, 1, N
K 190 CroHn N,OS - HCH ¢, 1 N, Cl RATE

“ The reaction was carried out at 80°. *» The reaction was carried out at S0° for I hr.  ~ The Et.O solntion of 1he base waux acidified
with anhydrons HCI to give the HCl salt. ¢ An EtOH solution of the base was acidified with anhydrons HCI to give the HCI salt.
< A donble amount of NaOAc was uzed. 7 E, EtOH: W, H,O: L. ligroin: H, hexane; P, petrolennt ether (bp 60-70°): C, eyeclohexane.
# The proditet sublimex above 140°, then melts at 208-210°. * Clonic convilsipns.  * Reduction of spoutaneons motor aelivity.
i Thrill. % Tonie convalsions. 7 Flvpnosis,

TanLr I1 TarLe 111
ANTIVIRAL ACTIVITY OF para-SUBSTITUTED PHENYLGLYOXAL Mixivan INHmToRyY CANCENTRATION OF para-SUBSTITITED
N,N-DisussTiTrTED HYDRAZONES PueNyLaLyoxan N,N-Disusstirvrrp HyDRazoNes
e Eanhryonated eggs———————— vGaiNsT 1. mentagrophytes
MTD.# Virucidal activity® No. MIC, pg/ml

No. pmoles/egy A-PRS8 Vaccinia 3 90

15 3 3 0° p) 40

34 20 > 1 7 40

* Maximal talerated dose. * The numbers represent the differ- S S0

ence between log EIDg; (egg infective dose) of controls and log 4 1.25

[N
e

16IDys of treated. <0 = no effect. S()
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disubstituted hydrazones, only one derivative (24) was
active.

Compound 9, was most active in vitro but inactive
when tested topically in the guinea pig according to the
method of Arnold, et al.®

Experimental Section*

Preparation of para-Substituted Phenylglyoxal N,N-Disub-
stituted Hydrazones. Method A.—A mixture of 0.01 mole of
a-ketoaldehyde, 0.011 mole of N,N-disubstituted hydrazine hy-
drochloride, and 0.011 mole of NaOAc¢ in 10 ml of AcOH was
stirred for 2 hr at 20-25°. Then a 209, agqueous NayCO; was
added to alkalinity. Some produects precipitated as solids, other
as thick oils which solidified on standing. The solids were col-
lected and crystallized. Compounds 7, 9, and 34 did not solidify
and were extracted into Et:0. After drying, the solvent was
evaporated and the residue was crystallized.

Method B.—The N,N-disubstituted hydrazine hydrochloride
(0.01 mole) and 0.01 mole of NaOAc were added at 20° to a
solutton of 0.01 mole of a-ketoaldehvde in 20 ml of EtOH, and
the mixture was stirred for 24 hr at 20°. When the produects
crystallized, they were collected, washed (H,0), and reerystallized.
If no crystallization took place, H.O was added to cloudiness, and
the solution was filtered with charcoal and cooled. The separate
crystals were collected and recerystallized.

Method C.—The N,N-disubstituted hydrazine hydrochloride
(0.01 mole) and 0.01 mole of NaOAc were added at 20° to a solu-
tion of 0.01 mole of a-ketoaldehyde in 20 ml of EtOH, and the
mixture was stirred for 24 hr at 20°. The mixture was filtered
and the solvent was evaporated to dryness in vacuo at 20°.  Com-
pounds 24, 27, and 32 were crystallized, while 40 and 41 were dis-
solved in Et:0 and the extracts were washed with aqueous NaOAc.
After drying (NasSO,.), the solvents were evaporated and the
residues were crystallized.

Method D.—A solution of 0.01 mole of a-ketoaldehyde and
0.01 mole of N,N-disubstituted hydrazine in 20 ml of EtOH was
stirred at 25° for 4 hr. After cooling the erystals were collected
and recrystallized.

Pharmacological Methods—For all tests NMRI albino mice
(18-20 g) and Wistar albino rats (200-250 g) were used. For
T. mentagrophytes wfection, Pirbright guinea pigs (250-300 g)
were used.

Acute Toxicity.—L1); values were determined in mice in-
traperitoneally, and the mortality over 48 hr was recorded. The
animals were also observed for behavior aud objective symptoms
according to the Irwin scheme.

Other Tests—All compounds were screened also for their
antispasmodic activity n vitro following the methods described
by Setnikar and Tirone® and for their coronary vasodilator activ-
ity on the isolated rabbit heart following the method of Setnikar,
el al’

Antimicrobial and antifungal activity, antiviral activity,
anticonvulsant activity, and antiinflammatory activity were
determined according to the methods previously described.®

Acknowledgments.—We wish to thank Miss B.
Olgiati for microanalytical data and Miss M. J. Magis-
tretti for pharmacological screening of these compounds.

(3) H. Arnold. L. Degen, J. Potel, and R. Rebling. Arzneimittel-Forsch..
14, 68 (1964).

{4) Melting points are uncorrected and were determined on a Kofler micro
hot stage. Where analyses are indicated only by symbols of elements
analytical results obtained for those elements were within £+=0.49, of the
theoretical values.

(5) This scheme was discussed informally by 8. Irwin at a Gordon Re-
search Conference, New London, N. H., 1959,

(6) I. Setnikar and P. Tirone. Arzneimittel-Forsch., 16, 1146 (1966).

(7) 1. Setnikar, W. Murmann, and M. T. Ravasi. Arch. Intern. Pharma-
codyn,, 181, 187 (1961).

(8) E. Massarani, D. Nardi. L. Degen, and M. J. Magistretti. J. Med.
Chem.. 9, 617 (19686).
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Antitrichomonal activity of 2-(2-thenoylamino)-3-
nitrothiazole? has often been ascribed to the nitro-
thiazole moiety® in accord with the same activity of
related heterocyclic compounds,®® especially 5-nitro-
imidazoles.* A variety of derivatives of thiophene-2-
carboxylic acid have also been found to have some anti-
microbial effects.’ We have now synthesized a number
of amides of thiophene-2-carboxylic acid with various
aromatic and heteroaromatic amines (Table I) in order
to examine their biological properties.

Results of Microbiological Assays.—Thenoy] amides
have been tested for their antimicrobial effectiveness
according to standard techniques as deseribed else-
where® A number of pathogenic and saprophytic
bacteria, fungi. and viruses were used as test organism
and the results are presented in Table II.

None of the compounds were active against Shigella
flexneri, Haemophilus influenzae, Staphylococcus aureus,
Streptococeus viridans, Streptococcus pyogenes. Listeria
monocytogenes, Pasteurella pseudotuberculosis. Coryne-
bacterium diphtheriae, Bacillus anthracis. Diplococcus
pneumontae, Salmonella typhi, Microsporum canis, and
Trichophyton interdigitale.

Some of the compounds (1, 4, 13) markedly reduced
the titers of influenza A, virus grown in allantoic
fluids of embryonated eggs. The most active sub-
stances were 1 and 13 which reduced the hemagglutinins
of influenza A, virus in allantoie fluids 20-fold. Com-
pound 12 at 0.00406 M protected all the mice infected
with 1001.D;, dose of pseudorabies virus. A number of
compounds protected 30-609; of mice infected with
100L.D;, dose of Semliki forest virus (arbovirus group
A) ie,3,4,8 and 11.

(1) Correspondence should be addressed to this autlior.

(2) (a) Innothera and N. D. Xuong., French Patent 1,306.603 (Oct. 19,
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