The 13C parameters for CODPtX,, where X = CHj,
CF;, and I and COD = 1,5-cyclooctadiene,'® demon-
strate that WJ(!95Pt-1*C) for the olefinic carbons is
dependent on the trans ligand and hence the Pt 6s or-
bital contribution to the Pt hybrid orbital used in the
olefin-7 to platinum ¢ bond (see B). In support of
Braterman’s? explanation for 2J('**Pt-'H) we find
LJ(195Pt-13C) increases as the trans influence of X de-
creases: CH; ~ CF; > 1.1819  1j(195Pt—13C) does not
correlate with the increased shielding of the olefinic
carbons and is therefore independent of platinum to
olefin-7* bonding. These findings parallel previous
studies of J('83W-3'P) which were shown to be inde-
pendent of W-P 7 bonding.®

We conclude that our '*C parameters strongly sup-
port the concept of a continuum of bonding in plat-
inum-olefin/acetylene complexes (based on B) and
that J('9Pt-13C) to the olefinic/acetylenic carbons is
dominated by the Pt 6s orbital contribution to the
olefin/acetylene-7 to metal ¢ bond. A comparison
of olefin and acetylene bonding in trans-[PtCH;(un)-
{P(CH3)2CGH5}2J+, un = C2H4 and CH3CECCH3,
suggests that ethylene is both a stronger ¢ donor?!
and a stronger m acceptor?? than 2-butyne. Further-
more the !3C parameters for {P(C¢H;);}:Pt(un), un
= C,H, and CH;C=CCH;, lend no obvious sup-
port to the suggestion’ that metal-acetylene bonding
is stronger than metal-olefin bonding when both acety-
lenic 7 orbitals can participate.

(16) H. C. Clark and L. E. Manzer, J. Organometal. Chem., 38, C41
(1972).

(17) P. S. Braterman, Jnorg, Chem., 5, 1085 (1966).

(18) T. G. Appleton, M, H. Chisholm, H, C. Clark, and L. E, Manzer,
ibid., in press.

(19) The same order of 2J(1%:Pt-1H) for the olefinic protons is ob-
served.

(20) G. G. Mather and A, Pidcock, J. Chem, Soc. A, 1226 (1970).

(21) From a comparison of J(195Pt-13C) for the platinum methyl
group; see discussioninref 15,

(22) From a comparison of (i) the relative shieldings of the platinum
methyl carbons (see Table I), and (i) 3J/(1%Pt-!H) and 2/(!9*Pt-13C)
for the phosphine methyls: see discussion, M. H. Chisholm and H. C.
Clark, Inorg. Chem., 10,2557 (1971).
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Dansylglycine as a Fluorescent Probe for
Aqueous Solutions of Cationic Detergents

Sir:
Aminonaphthalenesulfonate (ANS) compounds have
recently been employed as fluorescent probes to study

protein conformational changes and binding proper-
ties.!=!*  Upon binding to a low dielectric constant

(1) R. F.Chen, Arch. Biochem, Biophys., 120, 609 (1967).

(19(2) G. M. Edleman and W. O, McClure, Accounts Chem. Res., 1, 65
8).

(3) H. Takashina, Biochem. Biophys. Acta, 200, 319 (1970).

(4) M. DeLuca, Biochemistry, 8, 160 (1969).

(5) T.J. Yoo and C. W. Parker, Immunochemistry, S, 143 (1968).
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(7) W. Thompson and L. K. Lomone, 4rch, Biochem. Biophys., 126,
399 (1968).

(8) L. Stryer, J. Mol. Biol., 13, 482 (1965).

(9) D. A. Deranleau and H. Neurath, Biochemistry, 5, 1413 (1966).

(10) W, O. McClure and G. M. Edleman, ibid., 5, 1908 (1966).

(11) E.Daniel and G. Weber, ibid., 5, 1893 (1966).
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Figure 1. (a) Fluorescence emission of 6,5 X 103 M dansylglycine
in the presence of CPBr, irradiated at 370 nm. Numbers refer
to CPBr concentration: 1, 0 M, 2, 8.66 X 10~% M, 3, 174 X
1075 M, 4,25 X 1075 M, 5,33 X 1075 M, 6,42 X 1075 M, 7,
58.7 X 1075 M, 8,84.8 X 1075 M. (b) Emission of 6.5 X 1075 M
DG in the presence of Cetab. Detergent concentration: 1, 0
M; 2,168 X 1074 M, 3,252 X 1074 M, 4,3.36 X 1074 M, 5,
504 X 10-¢ M; 6, 8.4 X 10-¢ M. Relative intensity data are
arbitrary and are not interchangeable for the two sets of data.
Emission of DG in the presence of CPCl behaves almost identi-
cally with that seen in Figure la. Emission spectra are not
corrected for photomultiplier sensitivity,

region of the protein, blue shifts and increased emission
intensity are observed. ANS derivatives have also
been used to study incorporation into biological mem-
branes.'* In this report we describe experiments where
we have employed dansylglycine (1-dimethylamino-
naphthalene-5-sulfonylglycine) to study the behavior of
cationic detergents in water solution.

Samples of the detergents cetyltrimethylammonium
bromide (Cetab), cetylpyridinium bromide (CPBr), and
cetylpyridinium chloride (CPCl) were crystallized several
times from acetone-water. Dansylglycine (DG), mp
157-157.5°, 1it.'* 158°, was used without further puri-
fication,

In one set of experiments we have irradiated aqueous
solutions of 6.5 X 10=° M DG in the cavity of an
Aminco-Bowman spectrofluorimeter in the presence of
a range of concentrations of Cetab, CPBr, or CPCl.
Emission changes of DG in the presence of Cetab and
CPBr are shown in Figure 1. When CPCl was used,
results were almost identical with those shown in Figure
la. Figure 2 shows the intensity of DG fluorescence as
a function of detergent concentration for several DG
concentrations. Extrapolations of the changing and
unchanging regions of the plots give values of roughly
9 X 10-* M and 4-5 X 10—* M at the break points for
Cetab and CPCI, respectively. For CPBr (not shown)
a value of about 3 X 10~* M was found at the break
point. No particular dependence of the apparent
break point on DG concentration was noted. The
previously reported critical micelle concentrations
(cmc’s) for these surfactants are about 9 X 10-4, 6-9 X
10-%, and 6-7.5 X 10—* M for Cetab, CPCl, and CPBr,

(13) A. S. Waggoner and L. Stryer, Proc. Nat. Acad. Sci., 67, 579
(1970).

(14) B. S. Hartley and V. Massey, Biochem. Biophys. Acta, 21, 58
(1956).
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Figure 2. Emission intensity of DG in the presence of Cetab or
CPCl for several concentrations of DG: open circle curves, Cetab;
curves 1, 2, and 3, DG concentrations 13 X 1075 M, 3.25 X 10-%
M, and 1.72 X 1075 M, respectively; closed circle curves, CPCl;
curves 4, 5, and 6, DG concentrations 13 X 1075 M, 6.5 X 105 M,
and 3.72 X 1075 M, respectively. In the experiments using Cetab,
DG was irradiated at 380 nm; for the CPCl experiments DG was
irradiated at 375 nm. The relative intensity scale is arbitrary.

respectively,’s in fair agreement with the break points
given above. It thus appears that DG interacts with
detergent monomers, while no interaction with micelles
is apparent. !

We further note that interaction of DG with the
aliphatic compound Cetab gives rise to a marked in-
tensity increase while the aromatic compounds CPBr
or CPCI cause considerable quenching of DG emission.
In all cases interaction results in a blue shift in DG
emission of 30-35 nm, indicating a low dielectric con-
stant for the environment of the fluorescing species.

In the presence of low concentrations of Cetab or
CPBr the absorption spectrum of DG also changes.
As in the emission experiments, absorbance changes
occurred only in the range below or near the cme of the
added detergent with little or no further change once
the cmc was exceeded. In water DG displays promi-
nent absorption maxima at 244 and 285 nm with a
system of shoulders in the 315-340-nm region. In
dilute acid only the 285-nm peak is seen, while in the
presence of dilute cationic detergents the DG spectrum
shows maxima at 250 and 335 nm; similar spectra are
recorded for DG in dilute base or in 95:5 ethylene
glycol-water. These data would indicate that inter-
action of DG with the surfactants results in depressing
the zwitterionic (protonated amine) form of DG while
favoring formation of the free base.

(15) P. Mukerjee and K. J. Mysels, Nat. Stand. Ref. Data Ser., Nat.
Bur. Stand., 36 (1970).

(16) For a review of detergent solution properties and the meaning of
c¢mc relevant to this discussion, see P, H, Elworthy, A. T. Florence, and
C. B. MacFarlane, “Solubilization by Surface Active Agents,”’ Chap-
man and Hall, Ltd., London, 1968, Chapter 1.

We have found that tetramethylammonium bromide
was quite ineffective at concentrations up to 1-2 X 10—
M to cause marked changes in either the emission or ab-
sorption spectra of DG. Furthermore, the anionic
detergents sodium dodecyl sulfate or sodium tauro-
cholate were found to cause essentially no changes in
the absorption spectrum of DG and only relatively
subtle changes in DG emission at concentrations below
or near the cmc’s of these surfactants, § X 10—% and
3 X 10—3 M, respectively. 5. 17

It appears that a positive charge and a hydrophobic
chain of some unknown length are required for effective
DG-detergent interaction. Mixed salt formation be-
tween the detergent and the carboxylate function of DG
is the most reasonable explanation for our data. The
presence of the carbon chain in the vicinity of the DG
naphthyl system would lower the dielectric constant in
the neighborhood of the fluorescent moiety, thus ac-
counting for both the observed emission and absorption
changes.

Interaction of structurally complex colored indicator
dyes with oppositely charged detergents has been noted
by several workers to occur at concentrations well below
the cmc’s of the latter.'® Interpretations have been
varied in these more complex systems, however,!8.19
Our data suggest to us that such interaction may be a
quite general occurrence, with many charged or ioniza-
ble organic compounds capable of participating in ionic
complex formation with detergent monomers. Such
interactions may have important consequences for the
chemical and physical properties of the latter, especially
in light of recent interest focused on the reactivity of or-
ganic compounds in detergent solutions. 2°

As mentioned above the binding of ANS compounds
to proteins has typically been ascribed simply to the
presence of a “hydrophobic site” in the latter. Our re-
sults may suggest, however, that for effective binding a
positively charged center (e.g., a protonated amine or
guanidinium-containing residue) in the vicinity of the
hydrophobic site may be of importance.
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Protonation Reactions of Tricarbonyldieneiron
Complexes. The Formation of
Tetracarbonylallyliron Cations

Sir:
Several investigations of the behavior of tricarbonyl-
dieneiron compounds in the presence of strong acids
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