004

compared to any other band even at very low
vapour pressures. The spectrum has been
analysed in terms of eleven excited state fre-
quencies (180, 195, 360, 590, 712, 805, 930, 1075,
1185, 1345 and 1525 cm.™}). |

The most prominent vibrational frequencies
i the excited electronic state are 1346, 1345
and 1345 cem.”! in o~, m. and p-compounds
respectively and these have been assigned to
the C=0Q stretching mode.

The order of shift for the (0,0) bands in A
units Is o= > m- > p-, which 15 the same as
given by Morton and Stubbs? in the case of
n-. m- and p-hydroxybenzaldehydes.

The authors record their thanks to Prof, N. L.
Singh for encouragement. One of us (V. B.
Singh) 1is grateful to C.S.I.LR., New Delhj, for
financial assistance.
-Department of Spectroscopy,

Banaras Hindu University,
Varanasi-5, September 2, 1967.
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VIBRATIONAL SPECTRUM QF
i-METHYL 9, 0-ANTHRAQUINONE

THE wvisible emission specira of anthraquinone
and some of iis monosubsiituted derivalives
studied during the course of the present investi-
vations! 2 have necessitated a knowledge of their
vibrational freguencies in greater detail than
obtained from their electronic spectira. These
informations can be obtained from the Raman
and infrared spectra of the compounds.
Attempts made in this direction for substituted
anthraquinones are meagre bheing confined to
some selective regions of spectra. The infrared
<pectra of the compound in the C-H stretching
and C-H out-of-plane bending regions have
been recorded® with a view to study the shift
. in these frequencies by ring-additions. The
C-O stretching vibrations have been studied
by Josien and Deschamps.t However, no vibra.
tional assignments of the observed frequencies
have been made so far. Therefore, it was
thought worthwhile to suggest the assignments
of various frequencies observed in the present
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infrared spectrum along with the Raman fre-
quencies, the laser trace of which has been
made availlable to us through the courtesy of
Dr. Haber of Cary Instruments Lab., California,
U.S.A,

The Eastman grade sample of l-methyl 9, 10
anthraquinone was sublimed before use. The
infrared spectrum was recorded with a Perkin-
Elmer Spectrophotometer equipped with NaCt
optics employing KBr technique. The concen-
tration of the compound was wvaried between
1% and 2'53%.

TaBLE 1
Fundamental pibratiornal frequencies of
l-methyl 9, 10-anthraguinone

|
]

- jg =
= o~ 3T, o,
E s = 4 g g = - Assignments
o f..% L "'E o _F g
:l:: S L S
273 (1) e C=0 bending u.p.
290 (1)) g’ skeletal deformation o.p.
338 (2) e’ C—CHj; bending i.p.
372 (%) a”  skel.tal defurnatio.n o.p,
440 (1) g C=0 benditg i.p
45 (8) a’ skeletal deformation i.p,
652 (1) 653 (3) a-  skeletal deformatian o. p.
655 (1) C—. Hy wagging
6ul (t) o’ skeletal ueformation i.p.
696 (7) 02 (10) a  ring biesthing
6 (1) 76 (24) 4" € CHgz snetching
750 (4) 743 (1) &” skelctal def um.uon o.p.
06 (4) 2" C—H bending v.p.
810 (2}) ,
860 (1) 849 (.g) "
890 (34) a C—H bending i.p.
925 (l3) & U H beudiyg o.p.
pal (3) 942 (6) a’ skele al detormatien i.p.
963 (3:) 970 (&) a” C—H bending o.p.
0~2 (1%} 1]
101z (1) tos (1) C—Cily rocking
1043 (24) 1081 (2,) ¢ C—. beadng np.
1.42 (2) 1142 {2%) 3
1180 {(44) 1178 (2) '
1222 (3, 1222 () »
1200 (43) N
1281 (1) 1282 9; "
1025 (1) 1326 (9 a’® C—C stretching
1389 (1) 13-2 (2§) C—Ctl3 benaing
( syniumetric)
1412 £2J a2’ C—u strewcbing
1430 1) 1435 (1) .
1460 (&) 1402 (1) C—CH; bending
(asy:nmctnc)
1473 (1) a” C—C stretching
16905 (6) 1.97 (8) 3
1667 (i0) 1671 (10) ¢° C—0 suetchin:
2864 (1) C— i stretching in CH;
gr up (symmetric!
2050 (4) C—Hstechng 1o CHj
group (asymwetric)
3032 (i3) 302¢ (I) a’ C=11 stretc.ing
2074 (2} 3,62 (1) -
u88 (1) 3104 ({) "

i.p. =in-plane

-

0.p. = out-of- jane,
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The- molecular symmetry D,, of-9, 10-anthra-
guinonc reduces te (C, when a CH, group
replaces a hydrogen atom in 1l-position. In
addition, CH, group is assumed to lie in the
plane of the molecule, Of the seventy-five
normal modes of vibrations, 51 are symmetrical
with respect to the plane of the molecule {(a’
type vibrations) while 24 are antisymmetrical
(a” type vibrations). In assigning the various
frequencies to different modes of vibrations,
.assistance has been taken from the parent
moleculed and some related compounds.b-8 The
assignments of the fundamental frequencies
observed both in Raman and infrared spectra
are shown in Table 1.

The authors are thankful to Prof. N. L. Singh
for the encouragement, They are also grateful
to Dr. H. S. Haber of Cary Instruments Lab.,
California, U.S.A., for kindly supplying them
the laser trace of Raman spectrum of the com-
pound. One of them (S. N. S.) is thankful to
U.G.C. for financial assistance.
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MOLECULAR CONSTANTS OF CIS
AND TRANS N.¥,

THE cis and trans structure of N,F, has bee¢n
very well established recently.!'® ‘Ine infrared
spectrum of the compound was first taken by
Sanborn3 who also reported the valence force

constants of the trans and 1, 1-difluorodizzine
‘conformations.

But in the light of the latest
asstgnment by King and Overend? and structural
information a reinvestigation of the force field
has become mnecessary. In the present. note,
along with the force field (GVF and UBF), the
generalised mean square amplitudes of vibration
and corijolis coupling coefficients, which are im-
portant in electron diffraction and vibration-
mtatinn interaction investigations respectively,
are reported. The conventional Urey-Bradley
force field has been modified by incorporating
a trans-interaction term as described by Scherer
and Overend.,® The force constants, generalised
mean-square amplitudes and coriolis coupling
coefficients are given in Tables I, IT and IIJ
respectively.

Dept. of Spectroscopy, S. NATH SINGH. TABLE ]
Banaras Hindu Univ.,. R. S. SINGH. Force constants of cis and trans N.F,
Varanasi-5, August 22, 1967. (md/A)
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Appi. trys., 1967, 3 (In press). const... &3 ¢is L ans €ry 17 ans
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i .  ReD., Appl, Spectyro
3. Wli;;}:%l%ﬁi‘i igd f:;fmez poi  Spectro fo  11-0000 11-0000 99190  10-4000
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7. Singb, K. D., £Ph.D. Thesis, Banaras Hindu Univer- fra J+00v0  0-0989
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TasBLE 11
Generalised mean-square amplitudes (42) of cis and trans N,.F, at 300° K.
Atom c1s lrarns
pils (Le?) (Da?) (6yY) (Lsha) (£5.%) (L7) (Ay%) (Dzd)
N=N 0:00J606 0:002279  0.002004  0-000000 | 0-00I582  0-00356%  0-000000  0-Q00012
N~F 0002383 0003697 001769 =~ 0+10050} 0002288 00042567 G-015413 C 03153
N...F  06-002482  0-0024556  0<001000  0-0004]6 | 0-004112  0-003098 0.0 413 {.0D0IY2
¥...F 0-007:48 0:-001178 0-001266 0000000 (-007288 0-000073 0000000 0 00 -B74
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