can only be measured when extensive isomerization of
the arenonium ions formed in the kinetically significant
step of the attack is prevented by a suitable choice of
the reaction conditions.

It cannot be claimed that the present data fully re-
flect the inherent positional selectivity of gaseous i-
C;H++, since, even under conditions specifically chosen
to minimize secondary isomerization, its occurrence
cannot be entirely excluded.

However, we feel that even the lower selectivity limit
established in the present study, together with the re-
sults of previous investigations, indicates that the lack
of positional selectivity is not a distinctive feature of
the gas-phase alkylation and that the i-C;H;* cation
represents no exception when compared to other gas-
eous electrophiles.

Fulvio Cacace,* Elvira Possagno
Laboratorio di Chimica Nucleare del CNR
Institute of Pharmaceutical Chemistry
University of Rome, 00100 Rome, Italy
Received January 9, 1973

Structure of A204A, a New Polyether Antibiotic
Sir.

Antibiotic A204A is the major factor of a group of
closely related, biologically active compounds pro-
duced by a strain of Streptomyces albus.® It is active
against Gram-positive bacteria, fungi, and several
plant pathogens, and it is effective in the treatment of
coccidial infections in poultry. In addition, A204A
induces monovalent cation permeability in rat liver
mitochondria.? In light of its biological activity and
its physical properties, which are outlined below,
A204A was thought to belong to the family of poly-
cyclic, polyether, monocarboxylic acid antibiotics,
which includes monensin,? nigericin,* X-537A,5 gris-
orixin,® dianemycin,” and X-206.%

A204A is a monocarboxylic acid: mp 96-98°;
pK.' = 6.1 (669, DMF); [«]*D +68.1° (c 2, MeOH);
vmax (CHCl3) 1681 cm~—! (CO;H); no uv maximum be-
yond 210 nm. The sodium salt of A204A (mp 144-
145°; [«]?*D 455.0° (¢ 2, MeOH); wvmax (CHCl;) 1600
cm~! (CO;7)) and the free acid are insoluble in water
but soluble in organic solvents. The nmr spectrum
(CDCl;) showed the presence of five methoxyl groups

(1) R. L. Hamill, M. M., Hoehn, and M. Gorman, Abstracts, Tenth
Interscience Conference on Antimicrobial Agents and Chemotherapy,
Chicago, Ill., Oct 1970, p 7.

(2) D. T. Wong, J.-S. Horng, R. L. Hamill, and H. A. Lardy, Bio-
chem. Pharmacol., 20, 3169 (1971).

(3) A. Agtarap, J. W. Chamberlin, M. Pinkerton, and L. K. Stein-
rauf, J. Amer. Chem. Soc., 89, 5737 (1967); M. Pinkerton and L. K.
Steinrauf, J. Mol. Biol, 49, 533 (1970); W. K. Lutz, F. K. Winkler,
and J. D. Dunitz, Helv. Chim. Acta, 54, 1103 (1971).

(4) L. K. Steinrauf, M. Pinkerton, and J. W. Chamberlin, Biochem.
Biophys. Res. Commun., 33, 29 (1968); T. Kubota, S. Matsutani, M.
Shiro, and H. Koyama, Chem. Commun., 1541 (1968); T. Kubota
and S. Matsutani, J. Chem. Soc. C, 695 (1970).

(5) J. W, Westley, R. H. Evans, Jr.,, T. Williams, and A. Stempel,
Chem. Commun., 71 (1970); S. M. Johnson, J. Herrin, S. J. Liu, and
I. C. Paul, Chem. Commun., 72 (1970); E. C. Bissell and I. C. Paul,
J. Chem. Soc., Chem. Commun., 967 (1972).

(6) P. Gachon, A. Kergomard, H. Veschambre, C., Esteve, and T.
Staron, Chem. Commun., 1421 (1970); M. Alleaume and D. Hickel,
Chem. Commun., 1422 (1970); M. Alleaume and D. Hickel, J. Chem.
Soc., Chem, Commun., 175 (1972).

(7) R. L. Hamill, M. M. Hoehn, G. E. Pittenger, J. Chamberlin,
and M. Gorman, J. Antibiot., 22, 161 (1969); E. W, Czerwinski and
L. K. Steinrauf, Biochem. Biophys. Res. Commun., 45, 1284 (1971).

(8) J. F. Blount and J. W, Westley, Chem. Commun., 927 (1971).
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at § 3.30-3.43, a number of C-methyl groups and pro-
tons attached to carbon atoms bearing oxygen, and a
broad singlet at § 4.85.

The silver and sodium salts of A204A crystallize
from acetone-water as colorless, triangular plates
which contain one molecule of acetone per molecule of
antibiotic. The crystal data for the two nearly iso-
morphous salts are given in Table I. A total of 2409

Table 1. Crystal Data for Silver and Sodium Salts
of A204A, C49H83017 ‘M. CgHsO
—_ M
Ag Na

a 26.971 (4) A 27.639 (49 A
b 14.517(2) A 14.515(2) A
c 14.419 (2) A 14.406 (2) A
8 91.94 (1)° 92.36 (1°)
Space group C2 C2
Molecules/cell 4 4
Obsd density 1.293 gem™3 1.190 g ecm™3
Obsd mol wt 1099 1031
Calcd mol wt 1110 1025

unique reflections for the silver salt and 2457 for the
sodium salt were measured using an automated diffrac-
tometer with filtered copper radiation. The structure
of the silver salt was solved by the heavy atom tech-
nique, albeit with great difficulty because of the per-
sistent pseudosymmetry. The structure of the silver
salt has been refined to an R value of 0.15 by least-
squares methods using anisotropic temperature factors
for the heavy atom and isotropic factors for all other
atoms. The structure of the sodium salt was refined
using anisotopic temperature factors for the sodium
and oxygen atoms to give an R value of 0.14. Further
refinement has been hampered by the limited data
available and by the apparent disorder of the acetone
solvate molecule. The atomic parameters for the two
salts are given in Table II, with the atoms numbered as
in Figure 1.* The absolute configuration of the mole-
cule was determined for the silver salt by anomalous
dispersion.

The free acid form (1) of A204A has the empirical

formula C;3H;:04; (mol wt 945.2), making it the largest
of the known, naturally occurring, polyether anti-
biotics. The compound is a monocarboxylic acid, and,
like nigericin, grisorixin, and dianemycin, it has a 30-
carbon backbone. Rings A-F are very similar in
structure and stereochemistry to nigericin and grisorixin,
and ring G occurs identically in dianemycin.

(9) A list of the atomic parameters (Table II) will appear following
these pages in the microfilm edition of this volume of the journal.
Single copies may be obtained from the Business Operations Office,
Books and Journals Division, American Chemical Society, 1155
Sixteenth St., N.W., Washington, D. C. 20036. Remit check or money

order for $3.00 for photocopy or $2.00 for microfiche, referring to code
number JACS-73-3399,
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Figure 1.

The structure of the sodium salt of A204A is shown
in Figure 1. The acetone solvate molecule, which is
not shown, is weakly hydrogen bonded to the hydroxyl
on ring F. The molecule has a central cavity of 5-6
A in diameter formed by fastening the ends of the
chain together with a hydrogen bond (double dotted
line in Figure 1) between the hydroxyl on ring A and
one of the carboxylate oxygen atoms. Six oxygen
atoms of the antibiotic molecule lie less than 3.0 A from
the sodium ion and may be considered the principal
ligands (single dotted lines). The structure of the com-
plex is very similar to that found for grisorixin, the ad-
ditional ring G in A204A being well removed from the
region of the central cavity.
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Reaction of Indoles with a Diazonium
Salt (Fast Red B)

Sir:
Recent affinity labeling studies on rabbit antisac-

charide antibodies! and staphylococcal nuclease? with
diazotized aromatic amines have suggested—primarily

(1) L. Wofsy, J. Kimura, D, H, Bing, and D. C. Parker, Biochem-
istry, 6, 1981 (1967).
(2) P. Cuatrecacas, J. Biol. Chem., 245, 574 (1970).

on the evidence of visible absorption spectra—that a
tryptophan residue has undergone reaction. This de-
parture from the usual reaction of diazonium salts with
protein-bound tyrosine, histidine, or lysine residues
was first encountered in the alkaline coupling of pro-
teins with diazotized arsanilic**¢ or sulfanilic®¢ acid.
Reactions with indole,® indole-3-acetic acid,* and
tryptophan?®® were also reported. Bernard’ and Lillie
have discussed histochemical reactions of diazotized
sulfanilic acid and p-nitroaniline, respectively, vis-g-pis
tryptophan in proteins, reporting reactions with N-
acetyltryptophan,” gramicidin,” and tryptamine.?

Fischer, in the first published study on the coupling
of diazonium salts with indoles, observed® that 2-meth-
ylindole reacted rapidly to yield a crystalline 1:1 azo
compound, whereas skatole, by presumably an alter-
nate pathway, reacted more slowly to afford an un-
characterized product. This observation and Fischer’s
conclusion that reaction occurs preferentiaily at the
indole 3 position were confirmed later!® by Pauly and
Gundermann with diazotized sulfanilic acid on indole,
tryptophan, and 2-methyl-, 3-methyl- and 2,3-dimethyl-
indole, and has been accepted in subsequent studies on
the reaction of indole!'=!7 and 2-methyl-1.13-15 and
2-phenyl-!! indole with various diazonium salts, though
no additional experimental verification has been offered.
A monosubstituted crystalline product from skatole
and diazotized arsanilic acid has been described, solely
by analogy to the pyrroles, as a coupling product at the
2 position.'* In nearly all of these studies, the cou-
pling reactions were conducted under weakly alkaline
conditions, although there appears to be no justification
for this practice. 8

Because of our interest in the affinity labeling of pro-
teins and certain histochemical applications we have
examined the acidic and neutral reactions of skatole
and 1,2- and 2,3-dimethylindole with a commercially
available!® diazonium salt (1) derived from 2-methoxy-
4-nitroaniline.

The reaction with skatole was found to be pH depen-
dent. When 2-deuterioskatole?® was treated with 257
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