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DERIVATIVES OF 1,4-DIARYL-
5,6,7,8-TETRAHYDRO-2,2a,8a-
TRIAZACYCLOPENTA|¢,d|[AZULENE

A. M. Demchenko

Derivatives of the previouslv unknown heterocvcelic syvstem 2,2a,8a-triazacvclopentafc.d]azulene were
synthesized by condensation of 3-arvl-4,5-pentamethyiene-1,2,4-triazoles or 2-(B-arovihvdrazing-1-aza-
A-evcloheptene with a-halogeno ketones, followed by cvclization of the intermediate products in alkaline
media.

Keywords: 3-aryl-4,5-pentamethylene-1,2,4-triazolcs, a-halogeno ketones, 2,2a,8a-triazacyclopenta[c,d]-
azulene, corrclation dependence of proton chemical shifts, cyclization in alkaline media, quaternary
phenacylium salts.

Derivatives of 2a,4a-diazacyclopenta[c,«Jazulenc were synthesized carlier and their propertics were
studied [1, 2]. These heterocyclic systems were obtained by cychzation in alkaline media of the condensation
products of 1,2-pentamethylenimidazoles with substituted phenacyl bromides.

In the present work it was proposed to preparc cxamples of the new heterocyclic system
2,2a,8a-triazacyclopenta[c.«/Jazulene by condensation of 3-aryl-4,5-pentamethylen- 1,2 4-triazoles with g-halogeno
ketones with subscequent cyclization of the intermediate salts in alkaline medium.

Alkylation of 3-aryl-4,5-pentamethylen-1,2,4-triazoles 2 with g-halogeno ketones by boiling equimolar
amounts of the reagents in polar solvents (cthanol or acetone) gave a mixture of compounds 3 and 4 in a 4:1 ratio
(to judge from ratio of the integrated intensities of the methylene groups of the phenacyl residues in the 'H NMR
spectra). Scparation of the mixture by crystallization from various solvents was unsuccessful. Because in most
cases the mixturc ot compounds 3 and 4 obtained was a viscous, non-crystallizing oil, further reactions were
carricd out without further purification. Boiling solutions of the mixtures of quaternary phenacylium salts 3 and 4
in water in the presence of base (sodium hydroxide, sodium carbonate, or potash) was accompanied by cyclization
to the derivatives of 1,4-diaryl-5,6,7.8-tctrahydro-2,2a,8a-triazacyclopenta{c,/Jazulene (6). Considering that the
latter is formed only from the quaternary salt 4, the yield of the required products was relatively low, reaching
30-45%. Compounds 6 are light ycllow crystals, stable on. storage under normal conditions (Table 1). In the
'H NMR spectra of compounds 6, the protons of the 6- and 7-CH groups appeared as a broad singlet at high field
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2.6aR=0CH:,,R'=R’=H;bR=CH:, R'=R’=H:cR =Br,

R'=R’=H:d R = Br, R'= OCH;. R*= H: ¢ R = Br, R'= OC:H;, R’= H;
fR=R'=Br,R*=H:gR=CI* R'=Cl,R"=H: hR = CI*,R'= Br.R’= H;
i R=Br.R'=CH:. R*=H: j R = Br, R'= OCH;, R"= CH;

1,

* Substituent in the ortho position.

in the region 1.99-2.08 ppm, while the singlet signals of the 8- and 5-CH: groups appeared in the regions 2.72-2.92
and 3.72-4.07 ppm respectively. The signals of the 3-H protons may be identified among the absorptions of other
aromatic protons in the 7.16-7.43 ppm region. It should be noted that for compounds 6¢,d,e,f.,i (in which R = Br)
there is a correlation of the chemical shifts of the protons in positions 3 of the systems with the electronic cftects
of the para substituents R' (in particular on the Hammet o, constant [3]) which can be expressed by the
cquation:

§ ppm = 0.348G,u, + 7.275

In the case of compound 6j the signal of this proton is absent, but it is replaced by a three-proton singlet of
a methyl group at 2.36 ppm.

In order to increase the yields of compounds 6a-j the alkylation of 2-([3—aroy]hydrazin)-l-aza—Al-
cycloheptene with g-halogeno ketones in polar solvents (cthanol or acetonc) was studied. Salts 5§ obtained by
boiling cquimolar amounts of the reagents in cthanol were oils and their crystallization for later identification was
unfortunately unsuccessful. Conscquently salts § without 1solation were treated with acetic anhydnde and 10%
aqueous sodium hydroxide to give compounds 6. Because the interimediate stage of formation ot the by-products 3
was avoided by this synthetic route, the yiclds of the required products were increased to 63%. Compound 6b was
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synthesized by method A from 3-(4'-bromophenyl)-4,5-pentamethylen-1,2,4-triazole (2) and by method B from
2-[B—(4'—bromobcnzoyl)hydrazin]—1—aza-A'-cycloheptcnc (1). A mixed melting point of the samples obtained by
different methods gave no depression and their '"H NMR spectra were identical. These observation permit the
conclusion that compounds of type 1 with a complex amide structure and thcoretically with three reactive centers
are alkylated at the nitrogen atom outside thc ring, alongside the cycloheptenc portion of the molecule.

EXPERIMENTAL

'H NMR spectra were recorded with a Bruker VXR-300 spectrometer with a working frequency of
299.945 MHz with TMS as internal standard. The purity of the compounds synthesized was monitored by TLC on
Silufol UV-254 piates with 9:1 chloroform—methanol as eluant.

2-(B-Aroylhydrazin)-1-aza-A'-cycloheptencs (1) and 3-aryl-4,5-pentamcthylen-1,2.4-triazoles (2) were
synthesized by known methods [4, 5] and a-bromoacctophenones were synthesized as described previously [6].

l-(4'-Mcthoxyphcnyl)-4-phenyI-5,6,7,8-tetrahydro-Z,Za,8a-triazacyc|opcnta|c,d|azulcnc (6a). A
mixture of 3-(4'-mcthoxyphcnyl)-4,5-pemamcthylcn—l,2,4-triazole 2a (2.43 g, 0.0]1 mol) and phenacyl bromide
(1.99 g, 0.01 mol) was boiled in acetone (100 ml) for 5 h. After cooling, the solvent was decanted, the viscous
mass formed was washed with cther, 10% NaOH solution was added and the mixture was boiled for 3 h. After
cooling, the residuc was filtered off, washed with water, dried, and recrystallized from benzene.

1-(4'-Tolyl)-4-phcnyl-5,6,7,8-tctrahydro-2,2a,Sa-triazacyclopenta|c,d]azulcnc (6b) was  made
analogously to compound 6a from equimolar quantitics of 3-(4'-tolyl)4,5-pentamethylen-1,2 4-triazole (2b) and
phenacyl bromide. It was recrystallized from propanol-2.

l-(4'-Bromophenyl)-4—phenyl-5,6,7,8-tetrahydr0-2.2a,83-triazacyclopcntalc,dlazulcnc (6¢). A. This
compound was obtained analogously to compound 6a from cquimolar quantitics of 3-(4'-bromophenyl)-4.5-
pentamethylen-1,2.4-triazole (2¢) and phenacyl bromide. It was recrystallized from pyridine.

B. A mixturc of 2-[[3—(41-bromobenzoyl)hydra2in]-l-aza-A'—cycloheptcnc 1(3.1 g, 0.01 mol) and phenacyl
bromide (1.99 g, 0.01 mol) was boiled in cthanol (100 m!) for 5 h, the solvent was cvaporated in vacuum, the
residue was washed with ether, acetic anhydride (20 mi) was added and the mixture was boiled for 30 min. After
removal of acetic anhydride in vacuum, 10% NaOH solution (40 ml) was added and thc mixturc was boiled for
3 h. After cooling, the residuc was filtered oft, washed with water and dried.

Compounds 6d,e,f,i,j were prepared analogously to compound 6c. Compound 6f was recrystallized from
cthanol, the others from benzene.

1-2'-C hlorophenyl)-4-phenyl-5,6,7,8-tetrahydro-2,2a,8a-triazacylopentalc,d]-azulene  (6g)  was
prepared analogously to compound 6a from cquimolar amounts of 3-(2'-chlorophenyl)-4,5-pentamethylen-1,2.4-
triazole 2g and phenacyl bromide. It was recrystallized from benzene.

Compound 6h was prepared analogously to compound 6g. It was recrystallized from propanol-2.
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