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Two types of reaction, conversion of coordinated nitrite to nitrosyl by acid and nitrosation by acidic solutions of free nitrite

ion, have been used to prepare ruthenium nitrosyl complexes.
and Ru(AA)(NO)py* ™ (AA = 2,2'-bipyridine or 1,10-phenanthroline; X = Cl, Br, or NO,; py = pyridine).

The complexes prepared are of the types Ru(AA ) (NO)X?+
The prepara-

tions and some chemical and physical properties of the complexes are presented and discussed.

Introduction

The preparations of most ruthenium nitrosyl com-
plexes ultimately begin with the compounds [Ru(NO)-
X31], (X = Cl, Br, I) which are isolated from solutions
containing RuQ;, HX, and HNO;.! They can be con-
verted into salts containing Ru(NO)X;?~ by the addi-
tion of X~. Both the salts and the starting compounds
have been allowed to react with a wide variety of bases
in displacement reactions, to give mixed-ligand com-
plexes.! In these reactions the ruthenium-nitrosyl
linkage remains intact under a wide variety of condi-
tions in the presence of many different bases.

Bonding in ruthenium nitrosyl compounds is thought
to involve mainly Ru(II) and NO+ with appreciable
back-donation from ruthenium to nitrosyl.? It is un-
common to find complexes which contain more than
two back-bonding ligands in addition to NO itself. For
example, even under forcing conditions Ru(NO)Cl;2—
reacts to give only the disubstituted products Ru(NO)-
AsCl; (A = py, !/, bipy, 1/2 phen).?

In a recent communication we reported that com-
plexes of the type Ru(bipy).(NO)X?2+ can be prepared
in two ways: (1) by prior coordination of NO,~ fol-
lowed by conversion to coordinated NO+* in acidic
aqueous solutions and (2) by the addition of stoichio-
metric amounts of nitrite ion to acidic solutions of the
corresponding aquo complexes Ru(bipy)s(OH,)X .4
It is significant that in both methods of preparation, the
nitrosyl group is coordinated after the basic ligand
framework has been established around the ruthenium.

It was also reported that the nitrosyl complexes, once
formed, react with hydroxide ion to give the correspond-
ing nitrite complexes Ru(AA);(NO;)X. The inter-
conversion between the two forms is reversible

OH "~
Ru(bipy),(NO)X 2+ —><+ Ru(bipy)(NO:)X
H

in aqueous solution and depends on the pH of the solu-
tion.*
Here we describe in greater detail the preparations
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(1970).

and some chemical and physical properties of a series
of nitrosyl complexes of the types Ru(AA)(NO)X?2+
and Ru(AA)(NO)py*t [ X = Cl, Br, NO;; AA = 2,2'-
bipyridine, 1,10-phenanthroline; py = pyridine]. The
preparations and properties of the complexes are virtu-
ally the same regardless of whether 1,10-phenanthro-
line or 2,2’-bipyridine is used.

Experimental Section

Preparation of Ruthenium Complexes.—The complexes Ru-
(bipy ).Cls- 2H;0, Ru(bipy);Bry: 2H,0, [Ru(bipy)a(py)a]-
(Cl04)2, Ru(phen):Cly:3H:0, Ru(phen)Br,-2H,O, and [Ru-
(phen)e(py o) (ClO4)2- 2HO were prepared essentially as described
by Dwyer and coworkers.®: In some cases the waters of hydra-
tion can be removed by prolonged drying in vacuo over phos-
phorus pentoxide or by recrystallization from dichloromethane~
ether.” The perchlorate salts of the bis-pyridine complexes were
converted to hexafluorophosphate salts by dissolving them in
water and adding aqueous ammonium hexafluorophosphate.

Preparation of Ru(bipy):(NO;).- H:O.—A 0.5-g sample of Ru-
(bipy )2Clz- 2H,0 was suspended in 30 ml of water and boiled for
15 min with vigorous stirring. The deep red solution was cooled
and filtered, and 1.5 g of sodium nitrite was added. This solu-
tion was heated on a steam bath for 1 hr. The deep red crystals
which formed were collected by filtration, washed with water
and then methanol, air dried, and then dried over P,Oy % vacuo;
78% yield. Amnal. Caled for RuCupHuNeOs: C, 47.52; H,
3.16; N,16.53. Found: C,46.88; H,3.16; N, 16.25.

Preparation of Ru(phen):(NO.). - H,O0.—The procedure was
the same as for Ru(bipy )o(NO2)z- HyO except that a suspension of
0.5 g of [Ru(phen),Cly} - 2H,0 in water was boiled initially for 45
min. The red-brown solid was obtained in 709, yield. Anal.
Caled for RuCyH;sNgOs:  C, 52.08; H, 2.89; N, 15,18. Found:
C, 51.56; H,3.07; N, 15.18.

Preparation of [Ru(bipy):(NO)NQ,] (PF¢):.—A 0.5-g sample of
Ru(bipy)e(NOs)2- HoO was suspended in 60 ml of methanol with
vigorous stirring. A 4-ml amount of 709, hexafluorophosphoric
acid was added slowly, dropwise. The initial red-brown solid
was converted into a pale yellow-orange solid within a few sec-
onds of addition of the acid. The yellow-orange solid was col-
lected by filtration, washed with water and then methanol, and
air dried. The product was recrystallized from acetonitrile—
ether; 959 yield. Anal. Caled for RuCnHisNsQ:P:F2: C,
30.81; H, 2.05; N, 10.78; F, 29.27. Found: C, 31.13; H,
2.01; N, 10.89; F, 29.59.

Preparation of [Ru(phen);(NO)NO;] (PF¢);.—The procedure
was the same as for [Ru(bipy).(NO)NO:](PFe): except that
[Ru(phen)s(NOz)] - HoO was used as the starting material. The
pale green solid was obtained in 95%, yield. Anal. Caled for

(5) F.P.Dwyer, H. A. Goodwin, and E. C. Gyarfas, Aust. J. Chem., 16, 42
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RuCyH;sNO;P:F12: C, 34.74; H, 2.17; N, 10.13; F, 27.50.
Found: C,34.83; H,2.15; N, 10.20: F, 27.58.

Preparations of [Ru(bipy):(NO)NO.](ClO;). and [Ru(phen),-
(NO)NOQ;] (C10,)s.—The same procedures were used as for the
preparations of the hexafluorophosphate salts except that 707
perchloric acid was used. Both complexes were obtained in 959
yield. Anal. Caled for RU.ConmNaOuCI?,: C, 3488, H,
2.33; N, 12.20; Cl, 10.31. Found: C, 34.68; H, 2.29; N,
1193, Cl, 10.21, Caledfor RuuHmNeOnClzZ C, 3913, H, 217,
N, 11.41; Cl, 9.46. Found: C, 39.07; H, 2.10; N, 11.10; Cl,
9.47.

Preparation of [Ru(bipy):(NO)Cl] (PF¢);.—A 0.400-g sample of
Ru(bipy )Cly: 2H:0 (0.83 mmol) was suspended in 30 ml of water
and the solution was boiled with stirring for 15 min. The deep
red-brown solution was filtered while hot and then cooled, and
2 ml of 2 M hydrochloric acid was added. A 5-ml sample of an
aqueous solution containing 0.057 g of sodium nitrite (0.83 mmol)
was added slowly, dropwise to the stirred solution over a 10-min
period. After complete addition, the deep green-brown solu-
tion was warmed at 50° for an additional 10 min. A 4-ml
amount of saturated ammonium hexafluorophosphate was
slowly added to the solution giving a pale brown precipitate.
The solid was collected by filtration, washed three timies with
small portions of cold water, and air dried. It was recrystal-
lized by dissolving in the minimum amount of acetonitrile—
methanol (1:1 by volume) and slowly adding the solution to
ether in excess; 789 vield. Anal. Caled for RuCyHeNs-
CIOP;F;: C, 31.20; H, 2.00; N, 9.10; Cl, 4.61; F, 29.64.
Found: C,30.84; H,2.00; N, 8.91; Cl, 4.54; F, 29.81.

Preparation of [Ru(phen).(NO)CI](PFs).- H:O.—The proce-
dure was the same as for [Ru(bipy):(NO)Cl] (PFs)2except that Ru-
(phen)Cl, was used as the starting complex. A stoichiometric
amount of sodium nitrite was used; 759, yield. Anal. Caled
for RuC24H13N502P2F12: C, 36.27, H, 195, N, 827, F, 2792,
Cl, 4.41. Found: C, 36.15; H, 2.23; N, 8.15; F, 26.82; Cl,
4.59.

Preparation of [Ru(bipy):(NO)Br] (PFs);.—A 0.400-g sample of
Ru(bipy)sBrs (0.70 mmol) was suspended in 40 ml of water and
the suspension was refluxed with stirring for 1 hr. The deep
red-brown solution was filtered while hot and 2 ml of 109, hydro-
bromic acid was added. To the warm solution (50-60°) was
added slowly, dropwise, 0.048 g of sodium nitrite (0.70 mmol)
dissolved in 4 ml of water. After complete addition, the solution
was pale yellow-green. A 4-ml sample of saturated aminonium
hexafluorophosphate in water was added and the pale green solid
which precipitated was collected by filtration, washed twice with
cold water, and air dried. The solid was recrystallized from an
acetonitrile-methanol mixture by careful addition to ether; 709,
vield. Anal. Caled for RuCyH;sN;OBrP.Fp: C, 29.52; H,
1.97; N, 8.61; F, 28.04; Br, 9.84. Found: C, 20.75; H,
1.93; N, 8.78; F, 28.33; Br, 9.58.

Preparation of [Ru(phen).(NO)Br](PFs). H:O.—The same
procedure was used as above except that Ru(phen):Br; was the
starting complex. We have been unable to obtain a pure sample
of this complex as indicated by the analytical data. Anal.
Caled for RuCuHi;sN;O.BrP:Fy,: C, 33.45; H, 1.86, N, 8.13;
F, 26.48; Br, 9.29. Found: C, 35.07; H, 2.00; N, 8.11; F,
22.56; Br, 6.62.

Preparation of [Ru(bipy):(NO )py] (PFs);.—A 1.000-g sample of
[Ru(bipy)s(py)2] (PF¢)s (1.16 mmol) was suspended in 400 ml of
water. The aqueous solution was refluxed for 3 hr with stirring,
until the solution color had changed from orange to the deep red
color of the aquated complex. During the last hour, the volume
was reduced to 75 ml. The solution was cooled to 50° and 5 ml
of 2 M hydrochloric acid was added. An aqueous solution con-
taining 0.080 g (1.16 mmol) of sodium nitrite in 15 ml of water
was added to the stirred solution changing its color from red to
yellow. After the solution had cooled to room temperature, 4
m] of a saturated solution of ammonium hexafluorophosphate in
water was added. The golden yellow product precipitated im-
mediately. It was collected by filtration, washed several times
with small portions of water, air dried, and then recrystallized
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from acetone—ether; 787, yield. Anal. Caled for RuCyHa-
NsOP;Fy: C, 31.34; H, 2.19; N, 877; I, 35.73. Found: C,
31.36; H,2.28; N, 8.66; I, 35.08.

Preparation of [Ru(phen);,(NO)py] (PFs);.—The same proce-
dure was used as for [Ru(bipy):(NO)py] (PFs); except that [Ru-
(phen ) (py)s) (PFs)z was the starting complex; 809, yield. Anal.
Caled for RuCyxHuNsOP;Fis:  C, 34.62; H, 2.09; N, 8.35; F,
34.07. Found: C, 34.45; H, 2.18; N, 8.49; F, 34.19.

Preparations of Nitrite Complexes from the Nitrosyl Com-
plexes. Preparation of [Ru(bipy):(NO.)Cl] -H.O0.—A 0.15-g
sample of [Ru(bipy)(NO)CI](PFs): was suspended with stir-
ring in 10 ml of 1 A sodium hydroxide. The pale brown solid
quickly reacted to give a red-brown solid. Stirring was con-
tinued for 15 min. The solution was filtered, and the collected
brown solid was washed three times with cold water and then
successively with dimethoxyethane and ether. After being air
dried, it was dried n vacno over PiOy; 689, yield. Anal.
Caled for RuCypHN;O;Cl: C, 48.48; H, 3.23; N, 14,14; Cl,
7.07. Found: C,48.41; H,3.46; N, 13.94; Cl1,6.96.

Preparation of [Ru(bipy):(NO;):]-H:0.—The procedure was
the same as for [Ru(bipy)(NQO;)Cl] -H:O except that [Ru-
(bipy )e(INO)NO;| (PFs): was the starting complex; 859 yield.
Anal. Caled for RuCxHisNsOs:  C, 45.88; H, 3.44; N, 16.06.
Found: C, 45.88; H, 3.16; N, 16.25.

Measurements.—Infrared spectra were recorded on Perkin-
Elmer 421 and Beckman IR-12 spectrometers, ultraviolet—visible
spectra on a Cary 14, and pmr spectra on Varian A-60 and HA-
100 spectrometers. Magnetic susceptibility measurements were
made using the Faraday technique as described by Hatfield,
et al.8 Pascal’s constants were used to make diamagnetic cor-
rections.?

Results

Two types of reaction have been used in the prepara-
tions of the bis(2,2'-bipyridine) and bis(1,10-phenan-
throline) nitrosyl complexes of ruthenmium. In the
first, nitrite initially is coordinated to ruthenium and is
then converted into coordinated nitrosyl in the presence
of acid

HPFs
Ru(AA)(NOg )y —> [Ru(AAN(NO)NO,| (PFs),

Since the nitrosyl complexes prepared by this route
were obtained in 959 yield, the conversion from co-
ordinated nitrite to coordinated nitrosyl is nearly quan-
titative. The conversion occurs in the presence of any
strong protic acid, but the perchlorate and hexafluoro-
phosphate salts are most easily isolated.

In the second reaction the appropriate aquo com-
plexes are nitrosated in the presence of stoichiometric
amounts of nitrite ion in acidic solution

H+
NO,~ 4+ Ru(AA)(OH,)X+ —> Ru(AA%(NO)X2+

Stoichiometric amounts of nitrite ion must be used.
If excess nitrite is used in the preparation of either
Ru(bipy)s(NO)CI2+ or Ru(bipy)(NO)Br?+, the ulti-
mate product is Ru(bipy):(NO)NO,2*. In the presence
of excess nitrite in acidic aqueous solution Ru(bipy):-
(NO)CI2+ is converted into Ru(bipy):(NO)NO,?+
within a few minutes. The nitrosyl complexes were
obtained most conveniently as their hexafluorophos-
phate salts which are only slightly soluble in water but

(8) W. E. Hatfield, C. S. Fountain, and R. Whyman, Inorg. Chem., B, 1855
(1966).

(9) B. N. Figgis and J. Lewis, “Modern Coordination Chemistry,” J.
Lewis and R, G. Wilkins, Ed., Interscience, New York, N. Y., 1960, pp 403~
404.
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show good solubility in acetoritrile and. dimethyl-
formamide and lesser solubility in other polar organic
solvents.

When dissolved in water the complexes give pale
yellow solutions, which immediately turn deep red-
brown if hydroxide ion is added in excess. From reac-
tions of Ru(bipy)s(NO)NO.2+ and Ru(bipy)(NO)C12+
with hydroxide, the corresponding nitrite complexes
Ru(b1py)2(N02)2 . Hgo and Ru(blpy)2(N02)C1 . H2O have
been isolated. The nitrite complexes are reconverted
into the nitrosyl complexes within a few seconds by
the addition of acids either to solutions or to suspen-
sions of the complexes. The preparative and quantita-
tive aspects of the reactions of the nitrosyl complexes
with a variety of bases are currently under investigation.

The infrared stretching frequencies for coordinated
nitrosyl and coordinated nitrite in the complexes are
given in Table I. The nitrosyl stretching frequencies

TABLE I¢
————NO:~ bands,® cm ~l———
Complex »wo® vas »s  S0NO  PNO,

[Ru({bipy):(NO)py](PFs)s 1950 vs Ca. o Ca. o
[Ru(bipy):(NO)NO2](PFs)s  1942vs 1450 vs® 1321vs 817s 612w, br
[Ru(bipy):(NO)Cl1](PFs): 1931 vs s e N S
[Ru(bipy):(NO)Br](PF¢)2 1930 vs
[Ru(phen):(NO)py(PF¢)s 1951 vs . - A e
[Ru(phen)z(NO)NO:](PFs)2 1943 vs 1428vs 1310vs 810s 612 w, br
[Ru{phen):(NO)C1]{PF¢): 1932 vs s . .. e
[Ru(phen):(NO)Br](PFs): 1931 vs S AN N e
Ru(bipy)2(NO32)2-H20 ce 1332 vs 1304vs 810s 610 w, br

1278 vs
Ru(phen)z(NOQz)2- H2O 1318 vs 1304 vs 810s 615w, br

1278 vs
Ru(bipy):(NO2)Cl: H:0 1325vs  1270vs 8058 610w, br

e Abbreviations: vs, very strong; s, strong; w, weak; br,

broad. ?In acetone solution; #=2 ecm=!. ¢In KBr pellets;
+3 cem~% ¢ This band is apparently coincident with a bipy
band.

are relatively high when compared to those of other
ruthenium nitrosyl complexes.’® The positions of the
nitrite bands indicate that nitrite is nitrogen rather than
oxygen bound.*

Magnetic susceptibility measurements were made
for all of the nitrosyl complexes, and all were found to be
diamagnetic. The observed molar susceptibilities,
corrected for the diamagnetic contribution,® were in the
range of (747-863) X 10~% emu/g-atom, and all samples
probably contain paramagnetic impurities.

The geometry of all of the complexes is presumably
cis since many of the starting complexes are known to be
cis,5® and the nitrosation reactions are carried out under
mild conditions. To verify the cis configuration for
Ru(bipy):(NO)Cl12+, the pmt spectrum of [Ru(bipy).-
(NO)C1](PFg); in acetone-ds was obtained. Although
we have been unable to assign the spectrum completely,
it is clearly inconsistent with a trans configuration.!?

Discussion

Coordinated nitrite in Ru(AA)s(NO;); and Ru(AA),-
(NO)Cl is rapidly converted into coordinated nitrosyl

(10} J. Lewis, R. J. Irving, and G. Wilkinson, J, I'norg. Nucl, Chem., 7, 32
(1958).

(11) K. Nakamoto, J. Fujita, and H. Murato, J. Amer, Chem. Soc., 80,
4817 (1958),

(12) R. E. DeSimoneand R. S. Drago, Inorg. Chem., 8, 2517 (1969).
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in the presence of excess acid. The conversion may
occur by direct nitrosation of coordinated nitrite

Ru(AA)(NOyX + 2H* —> Ru(AA)(NO)X?2+ H,0
It may also occitr by prior acid-catalyzed aquation
Ru(AA))(NO)X + HY —> RH(AA)z(OHz)X+ + HNO,

followed by nitrosation of the aquo complex formed.
The direct nitrosation path has been observed in the
conversion of Fe(CN);(NO;)*~ to Fe(CN);NO2— in
acid solution,’® and it is probably the path for the
ruthenium complexes as well. Also, Ru(bipy):(NO)-
(NO;)2+ does not lose nitrite even when dissolved in
concentrated acids at room temperature for 1 hr.” In
the ruthenium complexes, acid-catalyzed aquation is
apparently much slower than nitrosyl formation.

At room temperature in the absence of added acid,
no reaction between excess NO,~ and Ru(bipy):(OH,)-
Clt to give Ru(bipy)s(NO,)Cl is observed after 1 hr.?
However, if a stoichiometric amount of sodium nitrite is
added to an acidic solution of the aquo complex, nitro-
sation to give Ru(bipy).(NO)CI?+ is complete within
a few minutes. Prior anation to give Ru(bipy):(NO,)-
Cl, followed by acid conversion of coordinated nitrite
to nitrosyl, does not occur. Rathet, nitrosyl formation
must take place by nitrosonium ion (or a nitrosonium
ion precursor like HNO, or HoNO,*) attack on the six-
coordinate aquo complex. The position of attack by
NO+ may be at ruthenium with the displacement of
coordinated OH; or at the oxygen of the coordinated
water, Coordinated chloride and bromide ions are
also displaced by NO+, but more slowly than water.
In acidic solutions containing excess nitrite ion, Ru-
(bipy)2(NO)ClI2+is converted into Ru(bipy): (NO)NOg2+
within a few inutes. Although the latter reaction
indicates that a dinitrosyl intermediate like Ru(bipy).-
(NO)o** may exist, we have been unable to isolate it
even from solutions of Ru(bipy):(NOy)s in 709, per-
chloric acid.”

Two general types of reactions have been described
here which lead to ruthenium nitrosyl complexes. Both
may have important consequences for the preparations
of ruthenium and other metal nitrosyl complexes.
Either reaction, acid conversion of coordindted nitrite
to nitrosyl or nitrosation by acidic nitrite solutions, has
the advantage that the ligand framework around the
metal ion can be established before the metal-nitrosyl
bond is formed. There is precedence for both types of
reaction for other complexes. It has been reported that
Ru(NH;)e?t forms Ru(INH;);NO3+ in aqueous nitrite—
hydrochloric acid medial* and that K,[Ir(NO,)Br,] is
converted into K[Ir(NO)Br;] by hydrobromic acid.’®
The generality of the reactions for 2,2’-bipyridine and
1,10-phenanthroline complexes of ruthenium is some-
what restricted since several potential cis ligands,
including ammonia, iodide ion, and azide ion, react with
both free and coordinated NO+.? The reactions of

(13) J. Masek and H. Wenat, I'norg. Chim. Acia, 2, 455 (1968).

(14) F. M. Lever and A. R. Powell, Chem. Soc., Spec. Publ., No. 18, 135
(1959).

(15) L. Malatesta and M, Angoletta, Angew. Chem., T8, 209 (1963).
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these and other substrates with coordinated nitrosyl is
currently under investigation.

Coordinated NO* would also seem to be a likely
leaving group in the acid-catalyzed aquation of metal
nitrite complexes. However, this has been shown not
to be the case in the acid-catalyzed removal of nitrite
from CO (NH3)5N022+.]6

All of the nitrosyl complexes reported here react
rapidly in solution with hydroxide ion to give deep red-
brown solutions of the corresponding nitrite complexes.”
Reconversion to the nearly colorless nitrosyl complexes
occurs by making the solutions acidic. We have de-
scribed in the Experimental Section the preparations
H,0 by reaction with hydroxide

Ru(bipy(NO)X 2+ 4+ 20H~ —> Ru(bipy):(NO2)X + H.0

In addition to the ruthenium chelate complexes re-
ported here both Fe(CN);NO?~ and Ru(CN);NO?~
react with hydroxide to give the corresponding nitrite
complexes Fe(CN);NOp¢~.1%7 and Ru(CN);NOy*~.12
Activation of coordinated nitrosyl to attack by bases

(16) A. D. Harris, R. Stewart, D. Hendrickson, and W, L. Jolly, Inorg.
Chem., 6, 1052 (1967).

(17) J. H. Swinehart, Coord. Chem. Rev., 2, 385 (1967).

(18) E.J. Baransand A. Miiller, Chem. Ber., 102, 3015 (1969).
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seems to occur only when back-bonding ligands in addi-
tion to nitrosyl groups are coordinated to the metal.
In other complexes, reactions with hydroxide or other
bases result in ligand displacement and the metal-
nitrosyl linkage is unreactive.!

The relatively high infrared stretching frequencies
for coordinated NO in these complexes are indicative that
a high degree of positive charge resides on the coordi-
nated nitrosyl. Values for wvxo in acetone are from
1930 to 1951 cm™! for the ruthenium chelate complexes
and 1937 and 1930 em™! in mulls for K,;[Fe(CN);-
NOJ]-H,O and K;[Ru(CN);NO], respectively.” The
high »xo values, diamagnetism of the complexes, and
facile interconversion between coordinated nitrite and’
coordinated nitrosyl all indicate that the bipyridine and
phenanthroline complexes contain essentially ruthe-
nium(11) and bound nitrosyl with a high degree of posi-
tive charge.
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The Reaction of Tris(1,10-phenanthroline)iron(II)

Ion with Chlorine(I) Species
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Hypochlorous acid reacts with Fe{phen);?2* by two paths, one which is dependent upon dissociation of the iron complex and

one which is independent of dissociation.
with the oxidant being in excess.

[CI(I)] are linear with equal nonzero intercepts and slopes that increase with increasing [H*].

rate constant is given by

kobsa = ko +

The reaction was studied at 15, 25, and 40° under pseudo-first-order conditions
At 25° and constant pH, plots of the pseudo-first-order rate constant as a function of

The pseudo-first-order

B[H /K + ks
[E7]/K + 1 ][C“I”

At 25° ko = (7.5 &= 0.2) X 1073 sec™}, b = (2.2 &= 0.14) X 1072 M-l sec™!, and &, = (2.0 & 0.16) X 1073 M1 sec™ 1.
The rate constants were calculated using a value of 2.90 X 1078 for the acid dissociation constant of hypochlorous acid at 25°.

Introduction

Hypochlorous acid reacts much more rapidly than
does chlorine in solution with aquated iton(IT).! How-
ever, preliminary work by Shakhashiri and Gordon in-
dicates that oxidation of the tris(1,10-phenanthroline)-
iron(II) complex by hypochlorous acid is considerably
slower than when chlorine is the oxidizing agent.?

The reaction of hypochlorous acid with tris(1,10-

(1) T. J. Comocchioli, E. J. Hamilton, Jr., and N. Sutin, J. Amer. Chem.
Soc., 87, 926 (1965).
(2) B. Z. Shakhashiri and G. Gordon, Inorg. Chem., T, 2454 (1968).

phenanthroline)iron (II) ion in acid solution is auto-
catalytic; as the reaction proceeds, chloride ion formed
as a product reacts with hypochlorous acid to produce
chlorine appropriate to the equilibrium

H+* 4+ Cl- 4+ HOCI = Cl; 4+ H;0 (1)

Since tris(1,10-phenanthroline)iron(1I1) ion is stable
in the pH region 2-9,® we have attempted to eliminate
chlorine interference by studying the reaction at high
pH where chlorine is absent.

(8) W. B. Fortune and M. G. Mellon, Ind. Eng. Chem., Anal. Ed,, 10,
60 (1938).



