








































































































































































































































































































































































































































































































































































































SYMMETRY

FIGURE 6.1

LCAQ/MO'S OF OXALYL FLUCRIDE

/ ENERGY
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representations (symmetry species) of the molecular point group (TABLE 3.3)
C2h’ of trans oxalyl fluoride. The symmetry species of the molecular
orbitals in FIGURE 6.1 are given by the symbols listed beneath the column
headed SYMMETRY., Note that lower casec letters are used for these symbols
when they refer to molecular orbitals. Single and double primes are
used to distinguish between the symmetry species! of lower and higher
energy /T-orbitals, respectively.
II.ELECTRONIC STATES:
The electron configuration of the electronic ground state of trans
axalyl fluoride is given by
(2% 0% (2,)% ()% M
(We igncre here the U7 electrons and the non-bonded electron pairs on the
fluorine atoms.) The numerical superscripts of the lower case symbols
give the number of electrons in the orbital.
The symmetry species of an electronic state is given by the direct
product of the symmetry species of the single-electron orbitals that
are occupied by electrons. For example, the symmetry species of the

electronic ground state (6.1) is given by
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a, @ a, @ bg @ bg & 2, B 2, &b @b = by (6.2)

“A in (6.1) is the multiplicity of the

=3

The prefixed superscript on
electronic state. Since all the electrons are spin paired in the ground
state, it is a singlet state and its multiplicity is 1.

The unoccupied 77 orbitals au" and bg" are called TF orbitals. It
can be seen from FIGURE 6.1 that the lowest energy excited state may be
reached by prcomotion of an electron from one of the n orbitals into the
au" (11‘*) orbital. Such a transition is called an n—-i'n? transition.
III.VIBRONIC TRANSITIONS:

The electronic transition moment, .P-I:, which is given by equation
(1.19) has Cartesian components which are given by

o) - [V = Yeer, JYIW amy )
E=X, ¥s 2

The simultaneocus conditions that (Me) be non-zero are given by
&

@ Mol g =a)=/"t) (6.4)
and @) @ ¢y =7 (6.5)

where /7 @) is the totally symmetric symmetry species.
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The lowest energy n'**TT* transitions are given by
(2)° )% (@)% ()% o —> (6.6)
()% (2 @t ()% % a1 2a,@)
and  (2,)° ()% (@)% ()% Ta,—> (6.7)
()% 0% (2% ' (2 B (1) 7B,()
From the selection rule (6.4) and TABLE 3.3, it is seen that the

1 1 1

BA-é—-lA and lA-<?— A transitions are allowed while the "B<=—"A
u g u g g 4

and 3Bé<%—lAg transitions are unallowed by symmetry. In (6.6) and (6.7)
the Roman Numeral I has been placed in brackets after the excited state

symmetry species in order to distinguish this lower energy excited state
from higher energy excited states with the same symmetiry.

Although the “A<—1

Ag transition is allowed by symmetry it is spin
forbidden. Inclusion of the spin-orbit interaction terms in the electronic
Hamiltonian, mixes the wave functions of singlet and triplet energy states.
As a result, this transition may become allowed, although the correspocnding
spectrum will not be very intense.

As a rule, it has been found that the triplet states lie lower in

energy than the singlet states; thus, the 3A (I)«%—IA transition should
u g
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be observed at longer wave length (lower energy) than the 1Au(I)<5}Ag
transition.
IV.EXPERIMENTAL:
The spectral region 2000 -~ 7000 E was surveyed photographically with
a Bausch and Lomb 1.5 meter grating spectrograph, model 11l. Since the
singlet-triplet absorption spectrum was expected to be very weak, a 1l.85
meter multiple reflection cell was employed giving absorbing paths of up
to 100 m. This multiple refléction cell was similar to the one described
by Moul%gexcept that the controls for adjusting the positions of the
mirrors were outside the cell. A weak band spectrum was observed in the
o)
region of 3340 A with a pressure-path length of 3.21 meter.atmospheres.
Another more intense band spectrum was observed in the region of 3082 g
with a pressure-path length of 0.019 meter.atmospheres.
V.SPECTRAL ANALYSIS:
No absorption was obtained to the long wavelength side of the above
spectra and so these were assigned to the lowest energy n-%*7?
transitions. The weaker 3340 K 5and system was assigned to the

o
3Au(I)<?}Ag transition. The 3082 A band system was assigned to the
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14, (D)<la transition.

Va.THE 3082 A SYSTEM:

The frequencies (cm-l) of the strongest bands of the spectrum and a
partial vibrational analysis are presented in TABLE 6.1.

The strong band at 32,4#5.bcmfl was identified as the origin band.
To the red of this origin in the region 32,445.4 - 31,642.2cm-l, bands

at intervals of 803.2(:111"l and 317.7cmfl were assigned to ground state

quanta of TV; and TV;. To the violet of the origin, the intervals
-1 -1 -1 -1 :
282.6em —, 542cm llhécm , 1278cz —, and 137lcm — were assigned to
' ' ..
the excited state vibrations a/s, 27 3, 2/ and]?l. That 273(llhécm l)

is greater than'Zj;(803.2cm—l) which was assigned in Chapter 4 to the
C-C stretching mode, is consistent with the fact that in the excited
state, the al(]f*) orbital is bonding across the C-C bond should make
this bond stronger. The freguency assigned to the excited state carbonyl
stretching mcde,'z/i(ag), i.e. 137lcm~l is of the same magnitude as the
frequencies assigned to this mode in glyoxal (139lcm'l) and in oxalyl
ckloride (1422cm~1),

Groups of bonds separated by the interval 97.2cmfl are prominant
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in the spectrun, Brangabbserved similar groups of bands separated by
lOOcm-l in the near ultraviolet spectrum of glyoxal. Following Brand's
assignment of the 100am™t of the glyoxal spectrum, the present 95cm-l
interval was assigned to positively running segquences in the torsional
vibration,'2/7.

The bands become increasingly diffuse toward the violet as the
discontinuity in the underlying continuum is rcachéd. This diffusness
was attributed to predissociation. The predissociating state is probably
the lAu(II) excited state whose electron configuration is given by

(8)°, ()% (@)% I (0)h5 ta (11) (6.8)

52
Theory predicts that this state is probably unstable with respect to
dissociation and, in any case, should have a rotated non-planar configur-
ation,
Vo.THE 3340 X BAND SYSTEM:

The frequencies of the strong bands and a partial analysis of this
spectrum are given in TABLE 6.2.

The strong band at 29,943.3 was taken as the origin band. Analysis

o
of this system follows closely that of the 3082 A system. To the red



172,

of the origin, the interval 230cm_l was assigned to the overtone of the
ground state torsional mode. Apparently, no other hot bands were observed,
To the violet side of the origin, the observed intervals 287cm‘1, llh8cm-l,
l2hlcm-l, lkghcm-l were assigned to the excited state frequencies
77;, 37;, jﬂ;, 771. The excited state guantum of 77; was apparently
not observed.

The prominant lOOcm._l interval observed here was assigned to sequences
in the torsicnal vibration.

The values of the assigned fundamental frequencies of ground state,

singlet excited state (lA (II), and triplet excited state (3A (1) are
’ u Qv

given in TABLE 6.3,



TABLE 6.1
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o
VIBRATIONAL ANALYSIS OF THE STRONG BANDS OF THE 3082 A SYSTEM

(ex™t

31,642.2
31,740.5
31,837.6
32,018,2
32,127.%
32,21,

s Le

32,404

32,4454
32,542.6
32,617

32,652

32,728

32,737

32,824.0
32,891

32,912.8
32,987.4
33,003.0
33,067.1
33,082.3
33,0984
33,111.3
38,1775
33,200.4
33,265.7
33,2751
33,289.9
33,3542

INTENSITY

g

g

ns

nw

nw

oW

mw

NOTATIOR

0
3

0.l
It
30+ 75

1 2

ASSIGNMENT

-7,
R s P
o= Vg- 2747+ 27,

%0~ 7s,
Vo - 277

13 13
VO 1 1
7/0 - 7/7 +-¢/7

114 1]
796 = 22{7 + 27/7
2t Vs

4
FotV,,
Y+ 2703
1]

7%+Zl—pﬁ+77

] i ?
7&Qje72¢-2777+22/7

g+ Z/i +7V;
Vgt ?)-375+37



33,461.9
33,542.2
33,548.3
33,5914
33,672.2
33,72L.0
33,816

33,893

TABLE 6.1 - CONTINUED

nw

2 ]
w AO 7”’0 + 27/L
mw
l | ]
oW 3 % +7/3
ml‘
l ?
n 28 71)-+7?%
n lo 7/0 +7¢l

RED EDGE OF CONTINUUM
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TABLE 6.2
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o
VIBRATIONAL ANALYSIS OF STRONG BANDS OF THE 3340 A SYSTEM

(e

29,712.8
29,864.7
29,912.1
29,943.3
30,043.3
30,143.7
30,230.3
30,330.3
30,429.4
30,529.5
30,715.4
30,810.0
30,910.9
31,091.6
31,184.9
31.437.4

_l)

INTENSITY

H B B v o

H

NCOTATION

ASSIGNMENT
113
-vg - 27}7
1 i3
70 +V5 -7/5
‘70 . 1 n
1 t
7oty -2,
.‘7/0 +?5 PR ) ; it
yo+;/ +:V7- 7/7

Vot D o 7)
2tV 3 =)

7, +-7/$
2R
-yo-i-ﬂi



TABLE 6.3

ASSIGNED GROUND STATE AND EXCITED STATE

GROUND STATE

lﬁh
g
a_ 7 1872
~y2 1286
2 809
v 565
2/ g 292
a, v 419
'/7 127%
b_ Yy 420
bu V9 1870
7/10 1098
11 672
o 255

a

(22.)
b caleulated frem (7/ 77) - ——?-7—

FUNDAMENTAL FREQUENCIES(cm™L)

EXCITED STATES

1 3
Au(I) Au(I)
1371 144,
1278 1241
1146 1148
542
282.6 287
212° 2150

calculated from overtone and comblne.tlon frequencies
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CHAPTER 7
CONCLUSIONS

The limiting factor in the present vibrational analyses of the oxalyl
halides is the lack of observed infrared frequencies below 2OOcm-1 in
the case of oxalyl fluoride, and below ZSOcm-l in the cases of oxalyl
chloride and oxalyl chloride fluoride.

A satisfactory analysis of the available infrared and Raman spectral
frequencies of oxalyl fluoride and oxalyl chloride has been obtained on
the assumption of the trans isomer alcne. It seems likely that oxalyl
chloride fluoride has the same configuration. In the absence of low
observed frequencies it has been necessary to assign the nqrmal frequencies
of the torsional vibrations as values calculated from overtone and
combination frequencies. In the cases of oxalyl chloride and oxalyl

chloride fluoride, only eight of the nine in-plane fundamental frequencies
were cbserved experimentally.

The assigned fundamental frequencies were checked by normal coordinate
analysis. Here, several difficulties were encountered:

(1) In all the molecules studied here, there were fewer observed

177.
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frequencies than force constants, i.e., rxz/<( nq,;

thus, certain force constants had to be transferred from
other molecules and constrained in the calculation while
the remainder were varied,

(3i) Only the Raman frequencies of liquid oxalyl fluoride and
liquid oxalyl chloride were available. It is a known fact
that liquid frequencies may be shifted from the corres-
ponding gas phase values by undetermined amounts.

(iii) In the case 6f oxalyl chloride, the converged values of
KC and HOC were found to be correlated, with the result
that a large number of constrained force constants were
required.
Notwithstanding the above difficulties; the calculated and observed
fundamental frequencies agree sufficiently well to confirm the frequency
assignments for the in-plane normal modes. Although the force constants
obtained with our rigidly constrained force field can not be considered
to be precise, qualitative conclusions can be drawn from them, The

o]
relatively low velue of K, (2,040 md./ A) indicates that the C-C bonds
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in all three molecules studied here are fairly weak. To the extent that
the magnitudes of the repulsive force constants Fij are determined by
interatomic repulsicns, the low value of FCF (0119 md./ X) obtained
here for oxalyl fluoride, when compared with its value in other molecules,
indicates that the electron distribution on carbon is different here
than in other molecules,

The list of molecules containing the oxalyl group o=$b-q5=o whose
structures have been determined to be planar and trans in spectroscopic
studies is growing. Including the present molecules, the list is:

glyoxa132
biacety133
oxalyl bromidel9
oxalyl chloride
oxalyl fluoride

oxalyl chloride fluoride
This is not to suggest that the cis form is unstable or non-existent;
however, there is no concrete evidence to support its existence,
In the analysis of the ultraviolet spectrum of oxalyl fluoride,
obtained under low resolution, a weak band spectrum at 3340 X was assigned

o
to the 3Au(I)'?-lAN transition and a stronger system at 3082 A was
S
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i,

assigned to the Au(I} e

A_ transition. The lAu(I) excited state

is predissociated;~probably by the lAu(II) excited state.
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[D] MATRIX OF OXALYL CHLORIDE

Ay axy AY, Ax, AV Axs _Ayh Ax, Ay Ax5 AYg Dxg
0.28855 -0.28855
=0.26361 0.11737 0.15342 ~0.06831
0.26361 =0,11737 -0.15342 0.06831
0.24200  0.15716 -0,20967 ~0.13616
024200 =0.15716 0.20967 0.13616
0.09012 «0,50991 0.05706 0.12815 =0.1630). 0.25102
-0.09012 0.509%1 0.16301 =0.25102 =0.05706 <=0,12815
0.25809 =0.43380 0.27057 0:15223 =0.23442
0.43380 <0.27057 =0.25809 -0.15223  0.23442
-0.30899 0.41860  0.24617 -0.06379 -0.14327
~0.41860 =0.24617 0.30899 0.06379  0.14327

.ICe



1
[2 ] MATRIX OF OXALYL CHLORIDE

P P2 93 P, Ps W Sy Pg <y P10
1.000 1.000 1.000 l.OOO 1.000 1.000 0.803 0.832 0.628 0.191 0.191
1.000 1.000 1.000 1.000 1.000 0.692 0.656 0.7L7 0.868 0.868
0.301 0.295 0.365 0.763 0.763
0.791 0.785 0.730 0.585 0.585
0.397 0.403 0.388 0455 0.455
0.348 0.326 0.429 0.849 0.8.9
0.803 0.832 0.628 0660 0.660
0.692  0.656  0.717  0.728  0.728
0.301 0.295 0.365 0.542 0.542
0.791 0.785 0.730 0.294 0.294
0.397 0,403 0.388 0.823 0.823
0.348 0.326 0.429 0.654 0.654
0.433  0.433
0.448 0.448
0.639  0.639



]
[k J MATRIX OF OXALYL CHLORIDE

L1 £ P3P Ps S P L L9 Fao
1 3 10 36 21 55 1 3 1 3 6
6 15 45 28 66 10 10 3 15 10
36 2l 55 1 1
7 8 2 12 9
29 17 6 2 )
32 19 47 1 7
1 6 1 Sl 66
15 15 6 L5 36
W5 28 66 5k 63
il 13 b L7 58
37 2 56 50 59
41 26 58 L6 56
38 31
Kl 32
37 29

ogoe



1 D) MATRIX OF OXALYL CHLORIDE FLUCRIDE

Ay, AYM Ay, ODx, Avy; Ax Ay Ax Fats
8 0.28851 -0.28851
5, ~0.26938  0.10340  0.21418 .~0,08222
84| 0.26361 -0.11737 -0.13616
s, 0.23921  0.16135 ~0.20726 =0.13980
S5 |0.23921  -0.16135
S 0.07571 =0.50771  0.07692  0.20039 =0.14942 0.22152
S7 -0,0902).  0.50991 =0,12815
Sg | 025592 -0.4378,  0,2697L 0.15762 -0.23368
Sg | 0.43380 -0.27057 ~0,25809
8,0+ 27353 0.38261  0.28416 =0.08673 =0.22593
§,,[-0-41860 ~0.24617  0.30899

017.9



¢
(2 ] MATRIX OF OXALYL CHLORIDE FLUCRIDE

1 P P35 @, Ps Pe P ¥ P9 o Pu Y12 Y13 Tu Pis P

1,000 1.000 1.000 1.000 1,000 1.000 1,000 1.000 1.000 0.809 0.792 0.832 0,684 0.832 0,081 0,184
1,000 1.000 0.702 0.738 0.656 0,609 0.656 1,021 0.899

0.295 0.291 0.295 0.387 0.295 0.806 0,761

0.798 0.807 0.785 0.710 0.785 0.507 0.587

0,392 0,379 0.403 0.436 0.403 0.364 0.450

0.345 0.355 0,326 0.40L 0.326 0.941 0,861

0.809 0.638 00668
0,702 067k 0,727
0.295 0549 0.587
0.798 0,173 0.291
0.392 0.771 0.73h
0.345 0.667 0,658
0.24,3 0,338
0.494 0457
0.628 0,637



1]
[ k'] MATRIX OF OXALYI, CHLORIDE FLUORIDE

¢1 Y2 Pz P, 95 Pe P79 P8 Py P Y P2 T3 Fu Pis L
1 3 6 10 & 21 28 5 6 1 3 6 1 1 3 6
15 45 10 10 15 3 6 15 10

36 21 28 55 66 1 3

7 & 13 2 4 12 9

29 11 2 4 56 2 4

32 19 26 47 58 11 7

1 55 66

15 L5 36

L5 Sk 63

11 W7 58

37 50 59

41 46 56

38 31

K 32

37 29

.9.?



[#] MVATRIX OF OXALYL FLUCRIDE

5, s, 5, s, S S Sy Sq S 5,0 S,
£e230 0,152 0,152 1.022  1.022  0.000 0,000  0.533  0.533 0.7 0.7
5.925 0,000  1.034%  0.09  0.488  0.000 0,000  0.045 0,080  0.000
5,925 0,09,  1.034 ° 0.000  0.488 0,045 0,000  0.000 0,080
14.099  0.000  0.453 0,000  0.456  0.000  0.000 0,141
14,.099  0.000  0.453  0.000  0.456 0.1  0.000
0.659 0,000 0,000  0.000  0.000  0.000
0.659 0.000 0.000 0.000 0.000
0.918 0,000  0.000  0.100
0.918 0,100  0.000
0.163 0,000
0.163

'L.?



[ 7 MATRIX OF OXALYL CHLORIDE

S s, Sy 5, S5 S¢ Sy Sg Sg 810 511
4.050 0.573 0.573 0.553 0.553 0,000 0.000 0.298 0.298 0.345 0.345
3.096 0.000 0.858 0.058 06440 0.000 0.000 0,03/ 0.339 0,000
3.096 0.058 0.857 * 0,000 0.440 0.034 0.000 0,000 0.339
12.879 0,000 06355 0.000 0.250 0.000 0,000 0.071
12.879 0.000 0.356 0.000 0.250 0.071 0.000
0.536 0.000 0.000 0.000 0.000 0.000
0.536 0,000 0,000 0.000 0.000
0.733 0.000 0,000 0.058
0.733 0.583 0.000
0.329 0.000
0.329

08.8



[ #J MATRIX OF QXALYL CHLORIDE FLUORIDE

S1 82 83 Sh 85 36 S7 88 89 le S11
L.288 0.151 0.612 0.747 1.322 0.000 0.000 0.388 Oo44L 0.175 0.357
5,919 0.000 1.035 0.094 0.000 0.000 0.000 0.045 0.079 0.000

3.051 0.059 0.858 0000 0.441 0.034 0.000 0.000 0,264

13.603 0.000 0.456 0.000 0.331 0.000 0.000 0.073

13.603 0.000 0.356 0,000 0.377 0.143 0.000

0.659 0.000 0.000 0.000 0.000 0.000

0.536 0.000 0.000 0.000 0.000

0.799 0.000 0.000 0.059

0.851 0.102 0.000

0.164 0.000

0.279

oé.e



[LT MATRIX OF OXALYL FLUORIDE

Q, Q, Q Q, Q

Q %0 93 %o
5 0414463169 ~0.31490055 -0,20200682 0.06341,168 0.0401.9185
| 0.00000005 000000003 0.00000000 0.00000001
s, 0.12786752 0.20386630 -0.08811525 ~0.04322515 0.02008465
| -0.11030357 0.23306143 ~0.03778683 0. 00594354
s 0.12786752 0.20386630 ~0.08811525 -0.04322515 0.020021,65
+0.11030357 ~0.23306143 +0.03778683 =0,00594354
5, ~0.265/,14,68 0.04236962 -0.02236873 0.01167755 -0.00225022
026875287 040229459 ~0.01034027 0.004,50628
8 ~0.26511468 0.01,236962 ~0.02236873 0.01167755 -0.00225022
-0.26875287 =0.02294 594, 4001034027 —0.00450628
5 0.08111158 ~0.33197189 -0.21073060 -0.11277386 -0.12878685
~0.10784,836 -0.25811581 -0.32522135 ~0,08044736
8, 0.08111158 ~0.33197189 -0.21073060 ~0.11277386 -0.12878685
40.10781,886 4025811581 +0.32522135 4008044736
84 0.30378198 0. L0527l 0.02879412 0.23177954 -0.0754159%
~0,0072617) 0.19841989 0.21384754 -0.08655932

.0—['9



[1] MATRIX OF OXALYL FLUORIDE

Q

Q L7 G Uy 5

S %0 9y 92
S 0.30378198 0.40527141; 0.02879412 0.23177954 ~0.0754159%
+0.0072617, ~0.19841989 ~ 02138475k +0.08655932
510 041613861 ~0.05887670 0.20681654 ~0,12058121 0.225809L4
0.12935777 0,078,281 0.13811282 0.18321811
511 ~0.4,1613861 ~0.05887670 0.20681651, -0.12058121 0.22580914
~0.12935777 ~0.07894,261 -0.13811282 -0.18321811

.T‘t.e



Q

{ L] MATRIX OF OXALYL CHLORIDE

<%

%

Q

4 P
% Yo et Qo
S, 017297002 0.33928287 -0.13331709 0.06021191 ~0.00986437
0.£0000000 =0, 0000001 0.00000000 0.00000000
8, 0.09365659 ~0,17082068 ~0.09%4:14503 ~0.08L787k5 ~0.CL08984T
-0.08393831 0.19283254 -0.10703278 ~0.00691788
Sy - 0,09365889 ~0,17082068 0.09444903 - 0.084787k5 ~0.04089847
~0.08393831 ~0.19283254 0.10703278 0.00691788
S), ~0. 26683868 ~0.00666405 -0.02234958 0.00760288 0.00244208
+0.26992266 ~0.00223711 -0.00397586 0.00169017
S, -0.26883868 ~0.00666405 ~0.02234958 0.007602¢¢ 0.00244,208
~0.26992266 +0,00223711 40.00397586 =0,00169017
S 0.10301221 0.37697429 -0.07624,638 -0.12560328 0.11994186
~0.11360707 -0,37207865 ~0.18773959 -0.04584338
5, 0.10301221 0.37697429 ~0.07624,638 -0.12560328 0.12.994186
+40.11360707 +#0.37207865 +0.18773959 $0,04584,338
Sg 0.26127515 0445088260 -0.17208188 0.11583165 0.02081075
000442764, 0.26731912 0.11827042 ~0.0750690k

“Z1¢



{L) MATRIX OF OXALYL CHLORIDE - CONTINUED

Ql Q, Q3 Q1+ Q5

Y %0 ] P
8 0.26127515 ~0.4,5086260 -0.17208188 0.11583165 0.02081075
= 0,0044,2764 -0,26731912 ~0.11827042 -0,07506904,
- ~0.42797476 0.11833510 0.2912657 0.00175289 ~0.15901412
0.12171575 0.09595710 0.06230366 0.14112855
511 ~0.4 2797476 0.11633510 0.29126574 0.00175289 ~0.15901412
~0.12171575 -0.09595710 ~0.06830366 ~0.14112855

og—toe



[ L] MATRIX OF OXALYL CHLORIDE FLUORIDE

- & 2 ¢ 3

S -0,11795316 007438099 -0,28807663 0.,20760529 =0.12515155
0.04787266 0.04916828 -0.024,60288 -0,00412596

S, -0,17274600 -0.01986625 0.28001673 0.13116995 -0.07074419
-0.,06534111 ~0.02570509 ~0,01006345 0.00289337

Sy -0,04169543 0.12759140 0.05589974 ~0.21889,18 -0.13332510
007430014 ~0.13284257 -0.03756538 ~0.00747555

S, 0.36572637 0.09171653 0.05393551 0.00854026 ~0.02260729
0.00577266 0.00788018 -0.000668L7 -0.00267637

S 0.08720683 ~0.36972127 0.03212003 -0.00782653 -0.01128/22
0.01408210 0.00320786 0.0051960% 0.00301059

S -o.io5oa271 -0,06235217 ~0.44,588372 ~0.02436228 ~0.27662090
-0.24852988 -0.07456566 014422001 0.03548884

Sy -0,01383312 0.13312671 -0,16541635 049028425 0.11010276
0.19249392 -0.15341499 010459420 -0,08992113

Sg ~0.278944,84 0.15443542 045152975 -0,03264802 0.,00214228
0.278484,90 0.09681498 0.08899693 0.084,20295

“H1ve



[L] MATRIX OF OXALYL CHLORIDE FLUORIDE - CONTINUED

. ¢ F ; S
9 -0,25159516 014654693 0.24573552 ~064131390L =0.25798319
=0.004 59284 014510915 0.02709732 ~0.06583482
10 0.41308781 -0.09397026 0;01994852 0.06184069 0.30700102
-0.01729LO9 =00 01924475 -0.25556845 -0.12892/,38
11 0.31668041 ~0.324,28901 =0.10925810 ~0.05353588 0.18576373
-0.20971661 =0.00220427 -0.14938131 0.17935358

og-[oe



