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THE ULTRAVIOLET ABSORPTION SPECTRA OF SOME TETRAZOLE
DERIVATIVES

EUGENE LIEBER, C. N. RAMACHANDRA RAO* anp C. N. PILLAI
Dept. of Chemistry, De Paul University, Chicago-14, Illinois, U.S.A.

LTHOQOUGH there have been extensive studies

in the chemistry of the fetrazole system,
the spectroscopic information on tetrazole deri-
vatives is rather limited.l Schueler et al.¢ have
investigated the ultraviolet absorption spectra
of some tetrazole derivatives and correlated the
specira with the pharmocological action of the
compounds. Elpern and Nachod® have studied
the ultraviolet spectra of substituted 5-aryl
tetrazoles with the substituents in different
positions. The spectra of the hydrochlorides and
methiodides of the basic disubstituted tetrazoles
have also been reported by Elpern.t Lieber and
co-workerss.6 have studied the ultraviolet ab-
sorption spectra of 1, 3-disubstituted-5-tmino-
tetrazoles, 1, 4-disubstituted-iminoteirazoies and
related compounds and also 5-nitroaminotetra-
zole and 1ts salts. In this communication, the
ultravioclet absorption spectra of fifteen tetra-
zole derivatives are reported and discussed in
termns of the resonance conjugation brought
about between the substituents at 1 and 5 posi-~
tions and the tetrazole nucleus:
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Most of the compounds used in the present
study were prepared by Lieber and co-workers
during their earlier investigations.®3 ']E'hese
compounds were further purified before use.
All absorption spectra were recorded In 9%
ethanol using a Cary recording spectrophoto-
meter and also a Beckman, model DU spectro-
photometer. The wavelengths (3 ) In mga
and the molar extinction coefficients (¢, )
corresponding to the absorption maxima are
listed in Table I

Tetrazole itself does not exhibit any absorp-
tion band in the near ultraviolet region? and
consequently there will be absorption in Type I
compounds only if R, and R; have strong re-
gsonance interaction with the tetrazole nucleus.
From the results in Table I it can be seen that
while there is no absorption when Ry is a satu-
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TABLE I
Ultraviolet absorption spectrg of some tetrazole
derivatives (I)
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1 H CﬂHn* () .l
2 H Brt . .o
3 H NH.f 218 342
4 H N(C,Hs)s 234  3.42
5 H LtﬁHﬂ 240 15'70
ﬁ CBHE NHE 225 6'21
T H NHC H; 249.5 17.51
8 4—CH305H4 NHE 229 8'03
9 H NH[{4-CH;CcHy) 250 16.69
10 4-CIC4H, NH. 227  10-40
11 3-CIC.H, NH. 242.5 501
12  4-0OHC.H, NH, 234 11-17
14 4-NH,CiH, NH, 256  14-60
15 4-NO,C.H, NH, 264  8.88
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* Even a concentration of 2:22X 102 moles per litre
did not result in U.V, ahsorption, T Even a concentra-
tion of 2-61 X10~2 moles per litre did not resultin U.V.
absorption. § Monohydrate (Fairmount Chemical),

rated hydrocarbon substituent or a halogen, a
rather intense band is obhserved at 218 mg when
R. is an amino group. When the hydrogens in
this amino group are substituted by saturated
hydrocarbon substituents as in compound 4
[I, R,=H, R;=N(C,H.),], an appreciable
bathochromic shift of the 218 mu& band is ob-
served ; however, the mtensity of the band re-
mains the same. This is 1n actordance with the
earlier observation® that the introduction of a
methyl group into the 5-amino position of either
i1- or 2-methyl-5-aminotetrazole effects a batho-
chromic shift in the gbsorption maximum. When
the substituent on the S-amino group is a
strongly resonating group as in compounds 7
(I, Ry=H, B;=NHCH,) and 9 (I, R;=H,

5 = NH(4-CH3O,H, )], in addition to a large
bathochromic shift, a strong hyperchromic effect
is noticed. It is interesting to find that 5-phenyl-
aminctietrazole (compound 7) exhibits an ab~
sorption band at a A . greater than that of
d-phenyltetrazole (compound 5). These obser-
vationg are explained by the proposal that the
tetrazole ring is electronegative and withdraws
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electrons from the b-amino group in substituted
b-aminotetrazoles.?  From the spectra of the
isomeric compounds 8 (I, R, = C;H,, Ry = NH,)
&nd 7 (I, R1:H1 H;:NHCEHE) as We].l as
§ (I, Ry=4¢-CH,C,H,, R;=NH,) and § (I,
R; =H, Ry=NH(4-CH;C;H,)]l, we see that
there is an increase in the A, and ¢ .~ of
the absorption band when the resonating group
is shifted from position~1 to position-5. Similar
observations have been made in the case of the

isomeric substituted S-amino-1, 2, 3-tria-
zolesi® (1)
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However, in substituted 5-amino-1, 2, 3-
triazoles, in addition to the substituents at 1~ and
o-posations, the substituent in position-4 also
influences the ulfraviclet absorption character-
istics. In general it appears that in telrazole
derivatives, I, there 1s a greater bathochromic
effect when R, is a resonating group than R,
Schueler et gl have drawn a similar conclu-
sion from their results,
The l-subsgtituted phenyl-5-aminctetrazoles
can be regarded as substituted benzenes:
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The intensily and the position of the absorp-
tion bands of the compounds of Type III depend
markedly on the nature of the substituent, X,
on the phenyl group. A strongly interacting
group hke the nifro group as in compound 15
(I, R; = 4-NO,C;H,, R, = NH,) shifts the ab-
sorplion maximum %o a very large extent. When
the substituents are electron-donating groups,
the » . of Type III compounds increases
approximately 1n proportion to the increase in
the electron-donating power of the substi-
tuent, X. This proportionality indicates that.
the 1-(5-aminotetrazoyl) group is an electron-
withdrawing group capable of strong resonance
Interaction.11

The authors’ thanks are due to Dr. R. A.
Henry of the U.S, Naval Ordnance Test Sta-
tion, China Lake, California, for making the
tetrazoles available.
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LADY TATA MEMORIAL TRUST—-SCHOLARSHIPS AND GRANTS FOR 197-58

HE Trustees of the Lady Tata Memorial

Trust announce on the death anniversary
of Lady Meherbai Dorabji Tata, 18th June 1957,
the awards of scholarships and grants for the
year 1957-58.

International awards of wvarylng amounts
(totalling £ 4.990) for research in diseases of
the blood with special reference to Leuc®emias
are made 1o Doctors J. F. Kieler {(Denmark),
G. Marinone (ltaly), M. Simensen (Denmark}),
B. G. Thorell (Sweden), A. J. Therkelsen (Den-
mark), M. Seligmann (France), G. Klein (Swe-

den), G. V. Seaman (England), M. Bessis
(France).

Indian Scholarships of Rs. 250 per month each
for one year for scientific investigations having
a bearing on the alleviation of human suffering
from disease are awarded to Mr. U. W. Kenkare
(Bombay), Doctors (Miss) Satwant Kaur Sokhi
(Madras), (Mrs,) Avalokita Bhadramukh Desai
(Bombay), Goodwin Benjamin Newton {(Luck-
now), Bimalendu Das (Patna), (Miss) Habib
Bano (Lucknow).




