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In continuation of investigations in the field of heterocyclic
compounds, it was of interest to synthesize the condensed hetero-
cyclic compounds with n-hexyl group used as substituent.

For this aim, reactions were carried out with n-hexylbenzene
and different reactants at different reaction conditions and by
this, through the intermediates were obtained appropriate con-
densed heterocyclic compounds.

The reaction capabilities of the characteristic functional
groups in these compounds were investigated by different re-
actions.

The synthesized condensed heterocyclic compounds and their
derivatives were identified by elemental microanalysis and IR
spectra.

Heterocyclic condensed nitrogen compounds, because of their physiolog-
ical action, are the subject of many soientific investigations and they have a
very important place in chemical cancerology ever since Barry et al.!. 2 found
that dibenzoacridine is a weak cancerogen. Buu-Hoi and their collaborators
have synthesized a whole series of compounds of this type in which they
investigated the bonds between their molecular structure and possible on-
cological action. Their biological investigations have established that cancero-
genic characteristics can vary in accordance with the relative position of
their nuclei and of the substituents in relation to the heteroatoms—®.

Carrying them in more heteroatoms, i. e. nitrogen atoms, polycyclic mo-
lecules have stronger cancerogenic action. On the other hand, heterocyclic
condensed molecules can lose their cancerogenic characteristics if they are
partially hydrogenated. They are even used as inhibitors of strongly cancer-
ogenic molecules, which represents a very important phenomenon for scien-
tific investigations in wider areas3 10,

Taking into consideration Bernthsen’s statement!! that the methyl radical
in the para position against the heteroatom increases the cancerogenic acti-
vity in benzoacridine, and using the modified method of Buu-Hoi, Knoeven-
agel and Lecocq!®—14, it was of interest to synthesize and examine the onco-

* Presented in part at the I1. Yugoslav Symposium on Organic Chemistry, held
in Zagreb, Yugoslavia, February 17—19, 1981.
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logical action of the benzoacridines in the para position against the hetero-
atom. They have substituents with more carbon atoms (methyl, ethyl, etc.).

Also, a great number of substituted isatins and their derivatives find their
application because of their anesthetical, antibacteriological and tuberculo-
static action. It is thus a matter of scientific and economic interest to achieve
a synthesis of these compounds and to begin a study of their characteristics.

Classical and modified methods were applied for the synthesis of these
compounds.

In the starting reactions we used 4-(n-hexyl)acetophenon?® obtained by
the Friedel-Crafts reaction from n-hexylbenzene and acetylchoride in the pres-
ence of anhydrous methylene chloride. The oxime of 4-(n-hexyl)acetophenone
was obtained refluxing the ketone with NH:OH.HCI in the ratio 1:2 for two
hours in the presence of CH;COONa and excess of ethanol medium.

CHyCH, )y— </_>

CH,(CH, ) Q‘COCH!,

CH,(CH, )~ C}ﬁ—m}

N-OH

CH,(CH,) ;- @'NHCOCHs

CH,(CH, )~ QNHz

CHZ(CHZ)_;QNH—NHZ Fig. 1.

In order to obtain 4-(n-hexyl)aniline Beckmann'é rearrangement of the
corresponding oxime was carried out to 4<(n-hexyl)acetanilide, which, foll-
owing hydrolysis, gave 4-(n-hexyl)aniline. The same was identified by its N-
Jbenzoyl derivative. 4-(n-hexyl)phenylhydrazine was obtained by diazotization
(Fig. 1).



Synthesis of some condensed heterocycles 95

Investigations are now proceeding in several directions: 4-(n-hexyl)aniline
with para substituted phenols and ¢- or g-naphthols by the method of Knoe-
venagel!? gave the corresponding aromatic secondary amines. Using the mod-
ified method of Buu-Hoi and Lecocq, secondary amines with anhydride of
CHsCOOH, or propionic acid in the presence of ZnCl:, moderately heated
for 24 hours, cyclized in the appropriate substituted acridines and benzo-
acridines which are identified by their picrates (Fig. 2).
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Using the method of Wieland and Rheinheimer??, secondary aromatic a-
mines in reaction with AsCls or SbCls, in the solution of orto-dichlorbenzene,
were cyclized in the appropriate phenarsazines and phenstiboazinesté—21,

Aromatic secondary amines, also in reaction with sulfur and heated at
predetermined temperature, cyclized in the appropriate phenothiazine deriv-
ative?2 23, Acylation was performed on these compounds of their NH-group,
with acetyl or o- furoyl and 5-bromo-2-furoyl, and the appropriate acyl deriv-
atives were obtained (Fig. 3).

Using the Sandmeyer method?, from 4-(n-hexyl)aniline with NH:OH.HCl
and CCl,-CH(OH)., the appropriate 5-(n-hexyl)isatin was obtained, which was
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identified by its thio-semicarbazone. In reaction with CH:CICOOH in the pro-
pionic acid medium and in the presence of CHsCOONa, it was converted into
the appropriate hydrazothiazolinone2?s. Also, with the reflux of equimolar qu-
antity of 5-(n-hexyl)isatine and o-phenylenediamine in the acetic acid medium,
the appropriate indophenazine was obtainedz2e.

At the same time, an equimolar quantity of 5-(n-hexyl)isatine, formalde-
hyde and piperidine or morpholine of the appropriate Mannich base was ob-

tained ((Fig. 4).
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The investigations were extended with the aim of synthesizing the cor-
responding carbazole derivatives from 4-(n-hexyl)aniline. 4-(n-hexyl)aniline was
converted through diazotization into 4-(n-hexyl)phenylhydrazine. which, with
cyclohexanone, or ¢- and g-tetralone, gave the appropriate substituted hydra-
zones. With acetic acid (saturated with HCl) these were cyclized into appro-
priate tetrahydrocarbazoles. From them, with dehydrogenation in the presence
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of 59/¢ Pd on carbon were obtained apropriate carbazole derivatives which
were identified by their picrates??. 28, Acylation with acetyl, or o-furoyl and
5-bromo-g-furoyl chloride, was performed and appropriate N-acyl derivatives
were obtained (Fig. 5).

Using Fischer’s method?’ 4-(n-hexyl)acetophenone with phenylhydrazine
was converted into the appropriate hydrazone, and on heating in polyphos-
phoric acid 2-(4-n-hexylphenyl)indole was obtained. Analogous reaction was
performed with - and g-naphthyl hydrazine, and with the same procedure
the appropriate benzoindoles were obtained (Fig. 6).

COOH S} COOH
@@-(cmcus p {O-{CHdsChy
i

coct 3 coct

R
<O>-CHylsCHs NA-COD-(CHy)sGHy
CONHR' 7 CONHR
R+
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CSNHR 7Y cowr
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N~ <O -CHylsCHs N SO-{CHy)sCHy

R=H ~CHy ‘~OCH3: -Cl-Br’ =)

R'=~<Q>-CHs i <O>-0CHs; <O>-Hgl

Fig. 8.

Using the Pfitzinger method??, 4-(n-hexyl)acetophenone in reaction with
isatin, or S-substituted isatins and 4,5- and 6,7-benzoisatin in a solution of
C:H;OH and KOH, heated for 24 hours, were cyclized in the appropriate sub-
stituted 2-(n-hexylphenylquinoline carboxylic acids. Their vacuum distilation
in the presence of copper chrom oxide converted them into the appropriate
2-(n-hexylphenyl)-quinoline derivatives which were identified by their picrates
(Fig. 7).
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Next, the conversion of the carboxylic group with SOCl: or PCl; was
performed and the appropriate chlorides of 2-(n-hexylphenyl)-quinoline-4-carbo-
xylic acids were obtained, which were then promptly used in reaction with
para substituted anilines in dry pyridine and were converted into the appro-
priate anilides of (2-(n-hexylphenyl)-quinoline-4-carboxylic acids. They were
subsequently sulfonated with PsSyo in dry pyridine, or dioxane by the method
of Klingsberg and Papa’ and were converted into N-substituted thioanilides
of 2-(n-hexylphenyl)-4-quoinoline-4-carboxylic acids (Fig 8).
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HU3BOJa
CuHTesH BO PENOT HA HEKOM KOHICH3INPAHM XeTePONNKINYAN COeAHHCHUIA

M. Janueacxa-Huxonoecka

Bo npono/mxeHue Bp3 HCIHTYBambaTa BO 00NacTa Ha XETEPOLMKIMYHUTE coenu-
HeHHja Ofl MHTepec Gelle 1a ce CHHTETH3HPAAT KOHICHSHPAHM XSTePOLMKITIHH CO-
eQUHEHUja CO H-XEKCHJI Tpylia KaKo CYNCTHTYEHT.

3a Taa UeJN, U3BEREHH CC PEAKIMH CO H-XEKCHI GEH30J CO pas3iliyHu peaKTaHTH
BO pasiYHH PCAKLHMOHM YCIOBH H IIPH TOA C& CHMHTETH3HPAHH IPEKYy HHTEPMETHepH
COOTBETHH KOHNEH3UPAHH XETEPOMEIINYHE COSIHHEHH A,

Peaxunonara criocoGHOCT Ha KaPaKTEPUCTHIHUTE (VHKIHOHATHE TPYIIM BO OBHE
coeHenHja Oellle HCIUTYBAaHA MPEKY PA3THYHH PEAKIIHY.

CunrreTHsHpaHuTe KOHICHSHPAHH XETEPOIUKIHIHH COEMUHEHHja H HHUBHHTE me-
puBaTH Gea HASHTHOMIMPAHH CO €NEMEHTAPHA MHKDOAHANH3a M uH$ppalpBeHHTE
CTIeKTPH.
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