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Charge transfer associations are a well-established phenomena

and a rather extensiVely‘investigated one a]so.] Since the acceptor

component of such complexes normally does not exist as avliquid

under standard conditions,2

we wish to report on two organic liquids
which function as acceptor compohentsfwith suitable complimentary
molecules. | f |
| As indicated in Figure.l (the presence of an:extended shoulder
in the spectra of the mixture), pentaf]uorobenzonifri]e (PFBN) com-
plexes with N,N,N'.N'-teframethy]-g:pheny1enediamine (TMPD), with
N,N-dimethylaniline (DMA), and wfth phenothiazine in cyclohexane.
In addition, crystalline complexes of TMPM~-PFBN and DﬂA-PFB! are
obtained when the pure materials are m1xed

These two organic bases also form solid complexes with hexa-
fluorobenzerie (HFB) when the materials are mixed in the pure state
in a ratjo of 1:1. However, new absorption bands are not detected
in the spectra (in cyclohexane solutions)‘of mjxthres of TMPD or DMA
with HF8. When HFB is used as a solvent for TMPb or DMA, the solu-
tions are visibly yellow. However, with time a reaction occurs as

evident by the formation of a black precipitate,
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The solid complex formed betwegn-TMPD-PFnN, which is oranne,
was analyzed by a combination extraction and spectrosconic nethod
and by vapor phase chromatogranhy and found to contain a ratio of
the two-éomponénts of 1:1 which agrees with an elemental analysis
of this complex,

- Analysis of DHA-PFBN or DHA-HFB complexes were complicated by
the presence of excesses of the Tiquid components on the crystalline
complexes, When attempts are made to dry the crystals, the crystals
dissociate as the excesses evaporate until the crystals and the two
.components totally disappeér. The TMPD-HFRB comp]ex-was~not'ana]yzed{
- The complex between phenothiazinevand PFBN was not isolated as a |
crystalline material. |

The association constants for the TMPD-PFB! and DMA-PF3N complexes
‘were determined éctording to the method of Hi]deErand and Benesi.3
The data obtained for these complexes, plotted atcording to the
Hildebrand-Benesi equation, are shown in Figure 2, The association
constants and extinction coefficients are given in Table f.

Although the NMR spectrum of the TMPD-PFBN complex suggested:
- that free radicals were present in this complex (evi&enced by line
broadening compared to TMPD;inICC]4), no radical SpecieS'could be
detected by EPR in any‘of the comp}eies repbrted here; either in
solution or in the so]fd complexes, MNor did illumination with ultra-
violet or visible light produce a detectable level of paramaqgnetic

species,
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TABLE I, Association constants and extinction coefficients for

THPD-PFBN and DMA-PFBN complexes -

" Concentrations , K |
PFBN . ) 'TMPD : bMA tmu)(mo]es/1)(1/mo1e cm)
0.08 to 0.73 4 5.0x107%m o 380 4.0 800
T L 400 4.1 700
R o » 0 S| 420 43 600
10,07 to 0.66 M 0,",_'_." 4.5% 1073 M| 340 2.7 500
weoow 0w 130 30 400
IR 0 " " 360 3.1 310

The cell path length was 1 cm in all these experiments,
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Figure Captions

Fiqure.].ﬁ Optical spectra in cyclohexane in bne cm ce1]s. (a)
| 1. 0.74 M_PFBN, 2. 1.3 x 1073 M phenothiazine, 3,
mixture of 1.3 x.1073 m_phenothiazihe and 0,11 M PEBN,
(b) 1. 0.74 M PFBH, 2. 4.5 x 1073 4 0MA, 3. mix-
' ture of 4.5 x 1073 i DMA and 0.66-4 PFBN, (c) 1.
.78 M PFBN, 2. 5.0 x 1074 M THPD, 3, mixture of
5,0 x 107™% M THPD and 0.74 M PEBN,

Fiq&fe 2. , Hildebrand-Benesi plots of charge transfer.absorption;'
(a) TMPD-PFBHN comp]ex.at 380 mu (closed triangles),
. 400 mu.(closed circles), and 420 my (crosses).
(b) DitA-PFBH Comp]ex at 340 mp (closed squares),

'350 my (closed circles) and 360 my (croéses).
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained 1in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.



