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donor atom nitrogen do not show quadrupole split-
ting.}24

. The largest AE, values are found for the (n-CHy);P,
(n-C3H7)3P, (C2H5)3P, and (C2H5)2C5H5P complexes.
The value for ((n-CsHg)sP)2SnCl, agrees well with that
previously reported.? For the series ((CsHs)sP)2SnCly,
(C2H5<C6H5)2P)2SHC14, and ((C2H5)2C5H5P)QSI’IC14 the
quadrupole splitting increases on replacement of CsH;
by CoHs. This is also the order of increasing basicity
of the ligands. The same trend is observed for the
series (CeHs)aP, CH3<C5H5)2P, and (CH3)2C6H5P.
There also appears to be a tendency for complexes
which give the largest isomer shifts to produce larger
quadrupole splittings. Other workers have noted that
increasing the size of alkyl groups in a series of sul-
foxide complexes produces an increase in AE, and have
attributed this to steric hindrance.? It would be inter-
esting to have detailed X-ray data for a series such as
((CeHs)sP)zanh, (C2H5(C5H5)2P)2SHCI4, and ((Csz)z-
CeH;:P):SnCly in order to ascertain whether steric ef-
fects or Sn~P bond lengths are instrumental in changing
6 and AE,. One further feature of interest concerns
the magnitudes of quadrupole splittings in nitrogen,
oxygen, and phosphorus donor complexes. As men-
tioned earlier bis adducts of SnCl, with nitrogen donors
show no observable quadrupole splitting whereas oxo
complexes exhibit splittings in the range 0.50-1.60

Notes

Nortes

mm/sec.?? The latter are in some cases considerably
larger than the splittings observed for phosphorus don-
ors. In conjunction with the isomer shift results pre-
sented in Figure 3, this rules out any overall correlation
between the strength of a donor-acceptor interaction
and the magnitude of a quadrupole splitting even
though such a correlation may exist within a restricted
series of complexes.?®
For ((CQHS)‘ZPCH‘ZCH'IP(CﬁH5)2)SnC14, the only
cis-octahedral species examined during this study, no
quadrupole splitting was observed although the line
width was large. This is not surprising in view of the
smaller AE, values associated with cis derivatives and
the small splitting found for frans-(CH;z(CeHs)sP)eSuCl,.
For (Cy3P)SnCly and ((CsH;);P)SnCly small quad-
rupole splittings were observed which are just resolv-
able. The splittings were measured by fitting the
curve to Lorentzian line shapes in each case. AE,
values of similar magnitude were previously observed
for the SnCl;~ ion and other five-coordinate species. 2t
Similarly a small quadrupole splitting might be ex-
pected for a halogen-bridged dimer.
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An extensive study of °F parameters in pentafluoro-
phenyl derivatives has established a linear relationship
between the ortho fluorine—para fluorine coupling con-
stant (Ja) and para fluorine chemical shift (¢p). It
was suggested that this relationship or either of the
parameters individually might serve as a qualitative
indicator of w-electronic interactions between the penta-
fluorophenyl ring and its substituent, and thus indi-
rectly of = interactions with the substituent itself.!:?

If the substituent on the pentafluorophenyl ring is a
metal carbonyl group, carbonyl stretching frequencies
should provide an alternative means of gauging =-

* To whom correspondence should be addressed.

(1) M. G. Hoghen and W. A. G. Graham, J. Amer. Chem. Soc., 91, 283
(1969).

(2) M. G. Hogben, R. 8. Gay, A. J. Oliver, J. A. J. Thompson, and W. A,
G, Graham, 1bid., 91, 291 (1969).

electronic interactions, which could be compared with
indications from the '*F parameters. With this pur-
pose in mind, a number of pentafluorophenylmanganese
pentacarbonyl derivatives have been prepared and
studied by infrared and '*F nmr spectroscopy. The
findings proved to be in general agreement with con-
clusions reached by Stewart and Treichel® from a com-
prehensive study of analogous monofluorophenyl com-
pounds. :

Experimental Section

All reactions were carried out under a nitrogen atmosphere
and solid products handled with minimum exposure to air.
Pentane, hexane, methylcyclohexane, benzene, toluene, and
xylene were dried over sodium wire or 9.5% sodium-lead alloy;
diethyl ether was obtained commercially in the anhydrous state.
The ligands used in this study came from commercial sources
and were allowed to react without further purification. Penta-
fluorophenylmanganese pentacarbonyl*® was synthesized using
the method of Stone, ef al.,* using a more convenient preparation
of pentafluorophenyllithium.! Vields in excess of 609, were
consistently obtained.

Microanalyses were performed by Alfred Bernhardt Mikro-
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TaBLE I
ANALYTICAL DATA
% caled ~ % found ~

Compound C H F P (o] H F P
CeF;Mn(CO);- 36.50 0.00 36.66 0.00
CeF;Mn(CO)P(CsHs)s 56.40 2.54 15.93 5.19 56.06 2.42 15,59 5.04
CeFsMn(CO),As(CsHs)s 52.53 2.36 14.84 52.10 2.54 14.42
CeFsMn(CO)sSb(CsHs)s 48.95 2.20 13.82 48.68 2.04 12.45
CeFsMn(CO)P(OCeH)s 52.19 2.35 14.74 4.81 52.71 2.52 14.65 4.71
CsFsMn(CO)NC:H; 43.61 1.22 22.99 43.95 1.18 22.19
CeFs:Mn(CO)[P(n-CiHy)s)e 55.77 7.66 13.37 55.85 7.36 13.14
CsFsMn(CO)3[P(OC:Hs)s): 39.51 4.74 39.68 4,87
CeFsMn(CO)3 [ (CsH;),PCH,CH,P (CoHjy):] 59.67 3.43 59.64 3.45
CeFsMn(CO);(CH;SCH:CH,SCHj) 36.46 2.35 22,18 37.05 2,29 22.07

TaBLE II
PHYSICAL PROPERTIES AND IR SPECTRAL DATA
Yield,

Compound Mp,® °C Color %o msmme—mm—=Catbony! str freq,? cm ~lem—————
CeFsMn(CO); 123-124¢ White 65 2131 m, 2066 vw, 2043 vs, 2012 s, 1968 vw?
CeFsMn(CO) P (n-CiHy)s Pale yellow 12 2080 m, 2011 s, 1994 vs, 1957 s
CeFsMn(CO)P(CsHs)s 135-137 Pale yellow 66 2084 m, 2012 m, 2001 s, 1959 m
CeF;Mn(CO)As(CeHs)s 133-136 Pale yellow 54 2084 m, 2011 m, 2002 s, 1961 m
CsFsMn(CO).Sb(CsHs)s 133~134 Yellow 51 2080 m, 2011 m, 1999 s, 1962 m
CeFsMn(CO).P(OCsHs)s 119-121 White 80 2095 m, 2030 s, 2015 s, 1982 s
CsFsMn(CO)NC;Hs 105-106 Yellow 9 2090 m, 2004 vs, 1961 s
CeF:Mn(CO);[P(7-CiHy )zl 110-111 Pale yellow 38 2021 w, 1935 vs, 1903 s
CeFsMn(CO)[P(OC,H;)l, 75-76 White 80 2050 m; 1968 vs, 1939 s
CeFsMn(CO)3[(CeH; ). PCH.CH,P (CeHs)2] 200 dec White 72 2022 s, 1960 m, 1926 w
CsFsMn(CO);(CH3;SCH.CH,SCH;) 169-171 Yellow 57 2028 m, 1959 m, 1914 m

@ All melting points determined using a Kofler hot-stage microscope.
2135 (m), 2068 (w), 2040 (vs), 2012 (s), 1968 cm~! (w) in cyclohexane solution;* 2137, 2053,

118-120,% 121-122°¢% 4 Literature:
2000, 1969 cm™! in KBr pellet.®

analytisches Laboratorium, Elbach iiber Engelskirchen, Ger-
many, and by the microanalytical laboratory of this department.
Results are given in Table I. Infrared spectra (Table IT) were
measured using a Perkin-Elmer Model 337 (grating) spectrometer
with a Texas Instruments Servo-Riter recorder. Bands of gas-
eous CO and DBrat 2147.1 and 1804.9 em ™, respectively, were
used for calibration. Fluorine nmr spectra were obtained in
acetone solution with C¢Fs as internal standard using a Varian
AB6/60A spectrometer. Mass spectra were recorded with an AEI
M$S9 instrument.

Tri-n-butylphosphine Complexes.—To a solution of tri-n-
butylphosphine (0.84 g, 4.2 mmol) in 20 ml of xylene was added
pentafluorophenylmanganese pentacarbonyl (1.5 g, 4.1 mmol).
The mixture was heated at 135° for 3 days and cooled, and the
solvent was removed under reduced pressure. The resulting
solid was subjected to sublimation under high vacuum at 60° to
give colorless oily crystals. On resublimation, the volatile
product (0.25 g, 0.48 mmol) remained slightly impute but was
confirmed to be CeF:Mn(CO)P(n#-C,H;); by an exact mass
measurement of its patrent ion in the mass spectrum: calculated
mass 536.0947, measured mass 536.0948. The nonvolatile
product was recrystallized twice from hexane to yield pale yellow
crystals of CeFsMn(CO)[P(n-CH,)): (1.1 g, 1.6 mmol).

CeF:Mn (CO),P(C¢H;)s.—Pentafluorophenylmarnganese penta-
carbonyl (1.0 g, 2.8 mmol) and triphenylphosphine (0.74 g, 2.8
mmol) were added to 30 ml of toluene and the mixture was
heated at 90° for 8 days, After removal of solvent under re-
duced pressure, the residue was taken up in the minimum of
hexane, filtered, and cooled to yield pale yellow crystals. These
were recrystallized once from hexane to give the pure product
(1.1 g, 1.8 mmol).

The same procedure was used for the preparation of the
analogous triphenylarsenic, triphenylantimony, and triphenyl
phosphite derivatives; in the latter case, a twofold excess of lig-
and was used.

Ce¢FsMn(CO),NC;H;.—Pentafluorophenylmanganese. penta-
carbonyl (6.0 g, 17 mmol) was dissolved in 250 ml of dichloro-

b Measured in cyclohexane solution. ¢ Literature mp

methane and pyridine (1.5 ml, 1.3 g, 16 mmol) was added.
This solution was irradiated for 40 min at 10° by a 450-W Han-
ovia 6879A lamp. Dichloromethane and excess pyridine were
removed at reduced pressure; the remaining solid was taken up
in chloroform, and the solution was filtered. Evaporation of
chloroform yielded a yellow solid which was sublimed at room
temperature for 3 days under high vacuum to remove unreacted
pentacarbonyl (0.9 g, 2.5 mmol). The unsublimed material
was recrystallized twice from hexane to yield the pure product
(0.58 g, 1.5 mmol) as light yellow crystals.

CeFsMn(CO);[P(OC:H;);]..—Technical grade triethyl phos-
phite (1.2 g, 5.8 mmol) and pentafluorophenylmanganese penta-
carbonyl (1.0 g, 2.8 mmol) were dissolved in 30 ml of methyl-
cyclohexane. The mixture was heated for 12 hr at 80° and, after
cooling, solvent was removed under reduced pressure. The
resulting white solid was rectystallized twice from hexane to
yield fine white needles (1.43 g, 2.2 mmol).

CqFaMn(Co)3[(CsHa)zPCHzCHzP(CeHs)Z] -_BiS(1,2 diphenyl-
phosphino)ethane (1.1 g, 2.8 mmol) was added to a solu-
tion of pentafluoroplienylmanganese pentacarbonyl (1.0 g, 2.8
mmol), After heating for 24 hr at 90°, solvent was removed
under reduced pressure. Recrystallization from benzene yielded
the pure product (1.45 g, 2.03 mmol).

CsF;Mn(CO ) (CH;SCH,CH,SCH;).—Pentafluorophenylman-
ganese pentacarbonyl (1.5 g, 4.1 mmol) and 2,5-dithiahexane
(0.65 g, 5.3 mmol) were heated together in 30 ml of methyl-
cyclohexane for 3 days at 90°. The mixture was cooled to 0°
and the resulting solid was collected. Excess pentafluorophenyl-
manganese pentacarbonyl (0.15 g, 0.4 mmol) was removed by
sublimation under high vacuum 4t 50° and the remaining mate-
rial was extracted with dichloromethane. After addition of
pentane and cooling to —15°, the pure product (0.9 g, 2.1 mmol)
was obtained.

Results and Discussion

Substitution of pentafluorophenylmanganese penta-
carbonyl by various ligands was achieved by treatment



2580 Inorganic Chemistry, Vol. 9, No. 11, 1970 NOTES

TaBLE III
15F NMR SPECTRAL DAaTA%
Compound @b op? S =+ Jo® FJa F Jes +J% FJes F T2 Jpa Jp
CeF:Mn(CO)s 102.5 158.7 162 .4 0 19.1 28.1 9.2 2.8 8.3
CeF:Mn(CO);s¢ 103.5¢ 157.5¢ 161.3e 0 19.5/
CeFsMn(CO) P (n-CiHoy)s 100.7 161.5 162.6 0 19.4 0.8
CoF:sMn(CO)P(CeHs)s 99.3 161.5 162.6 0 19.3 29.3 9.4 3.6 8.7 0.9 1.8
CeFeMn(CO)As(CeHs)s 99.0 160.2 162.4 0 19.4 29.4 9.6 3.4 8.5
CeFsMn(CO)Sh(CeHs)s 97.4 160.0 162.1 0 19.3 29.5 9.5 3.2 8.5
CeF:Mn(CO),Sb(CeHjs),¢ 98.1 160.0 162.3 0
CeFsMn(CO)P(OCsH;)s 100.1 160.0 162.5 0 19.5 29.3 9.5 3.4 8.4 1.4 2.4
CeF:Mn(CO)NC;H; 106.5 160.2 162.9 0 19.2 29.6 10.2 3.7 7.6
CeFsMn(CO); [P(n-CsHjs)slz 97.5 162.6 163.0 0
CeFsMn(CO);[P(OC:Hs)s), 97.5 162.9 164.6 0 19.3 2.5
CGF5MH(CO)3[(CeHs)zPCHzCHz-
P(CeHs)s) 95.6 162.3 164.0 0 19.5 1.1

CeFsMn(CO); [ CH:SCH, CH,SCHj) 105.3 161.3 164.1 0 19.4 30.5 10.5 4.5 7.1

¢ Obtained from approximately 10 mol 9 solutions in acetone unless otherwise stated. Nomenclature of ref 1is used. ? Relative to
CFCl;, reference CoFg (chemical shift 163.0 ppm). © Value of zero indicates Ja4 < 0.7 cps. % Obtained from approximately 5 mol %
solutions in benzene. ¢ Literature: ¢o = 104.3, ¢, = 157.5, ¢n = 181.2;48 ¢, = 102.4, ¢p = 155.7, ém = 159.6;% these values are
corrected by addition of 76.5 ppm to the reported values in ordet to convert from the reference CF;COOH to CFCly: G. V. D. Tiers
and G. Filipovich, J. Phys. Chem., 63, 761 (1959). 7 Literature: J3 = 26 (£2)cps.b

with free ligand, usually with the assistance of heat or On the other hand, the bis(1,2-diphenylphosphino)-
ultraviolet light. The substitution reactions resemble  ethane and 2,5-dithiahexane derivatives must, by the
those of other manganese pentacarbonyl systems, par- structure of these ligands, be substituted at adjacent
ticularly the phenyl and bromo derivatives. An ex-  sites. Consistent with an all-cis arrangement for the

ception is the reaction of triphenyl phosphite, in which carbonyl groups, these derivatives show three carbonyl
only a monosubstituted derivative is formed even when  stretching bands of approximately equal intensity in
heat and excess ligand are used. This feature is an-  their infrared spectra.

alogous to the reaction of the monofluorophenyl com- F Nmr Spectra.—Analysis of the F nmr spectra
pound with triphenyl phosphite.? Disubstituted tri- was carried out using well-established methods.!:?
phenyl phosphite complexes are easily obtained in the Acetone was used as solvent since all of the compounds

cases of Mn(CO)sBr” and Mn(CO);CeHz.5¢ were not sufficiently soluble in benzene. Such a change
Infrared Spectra.—In the monosubstituted complexes  in solvent fortunately did not greatly alter the nmr
the patterns of the terminal carbonyl stretching fre- parameters as may be seen from the results for CeFs-
quencies (Table II) are very similar to those reported Mn(CO)s; and CeFsMn(CO)Sb(CsH;)s (Table III).
for the compounds cis-BrMn(CO)L," cis-CeHsMn-  Some coupling constants could not be evaluated owing
(CO)L,>' and ¢is-FCeHMn(CO).L,? suggesting that  to decomposition or insufficient solubility.
the pentafluorophenyl group and substituting ligand The nmr parameters were consistent with the linear
(L) are also cis to each other. relationship between the coupling constant, Jy, and the
The bis-substituted derivatives are of two types: para fluorine chemical shift, ¢,.! It is possible to cal-

those having one bidentate ligand and those having two culate values of the parameters ¢, and ¢z’ !* from eq
monodentate ligands. This division is evidenced in the 1 and 2 and Table VI of ref 1. It appears, however,

spectra. The infrared spectra of the bis(tri-n-butyl- that these equations give values of the substituent
phosphine) and bis(triethyl phosphite) derivatives show  parameters which are at variance with expectation,
a close resemblance to those observed for Mn(CO),L,- particularly for ¢7.*4 On the other hand, the qualita-
Br,” where it was concluded that the donor ligands were tive relation between Jy or ¢, and = bonding to the
mutually trans. Thus it may be supposed that a simi- pentafluorophenyl ring remains tenable, and Jp, values

lar arrangement is present in the derivatives reported near zero in all cases imply that the manganese car-
here. The intensity pattern (weak, strong, strong, in  bonyl substituents are weak 7 donors relative to hy-
order of decreasing frequency) does not exclude an  drogen. Substitution of carbon monoxide by another
arrangement in which one phosphorus ligand is transto  ligand certainly changes the w-electron distribution as

the pentafluorophenyl group; however, such an arrange- evidenced by a shift in the stretching frequencies of the
ment is most unlikely in view of the magnetic equiva-  remaining carbonyl groups. The lack of influence on
lence of the two phosphorus atoms in the bis(triethyl
3 (12) R. W, Taft in “Steric Effects in Organic Chemistry,” M. 8. Newman,
phosphite) complex (see nmr results below). Ed, Wiley, New York, N. Y., 1956, Chapter 13.
(7) R. J. Angelici, F. Basolo, and A. J. Poe, J. Amer. Chem. Soc., 85, (13) R. W, Taft, et al., J. Amer. Chem. Soc., 81, 5343, 5352 (1959).
2215 (1963). (14) In the case of CeFsMn(CO)s, calculated Taft parameters are a7 =
(8) W. D. Bannister, M. Green, and R. N. Haszeldine, Chem. Commun., +0.33 and op® = —0.21; the former value would imply an inductive with-
54 (1965). drawal by the pentacarbonylmanganese group. The equations used to ob-
(9) B. L. Booth, M. Green, R. N. Haszeldine, and N. P, Woffenden, J. tain the Taft parameters were derived! for eight '‘common’’ organic sub-
Chem. Soc. A, 920 (1969). stituents, and it must be concluded that an extrapolation is not valid for the
(10) W. Hieber, G. Faulhaber, and F, Theubert, Z. Anorg. Allg. Chem., substituents considered here. Such an extrapolation for monofiuorophenyl
814, 125 (1962). derivatives, however, leads to reasonable results,? Further investigation
(11) W. D. Bannister, B. L. Booth, M. Green, and R. N, Haszeldine, J. will be required to determine why extrapolation is not valid in the penta-

Chem. Soc. A, 698 (1969). fiuorophenyl case.
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the aromatic system by such substitution can be at-
tributed either to poor overlap of the aromatic = system
and the 7 system on the metal or to a more facile change
of the carbonyl system in relation to the pentafluoro-
phenyl group.

The values of ¢, seem to increase with increased sub-
stitution. This is consistent with a reduction in -
acceptor character of the two-electron donors on man-
ganese, causing increased donation to the pentafluoro-
phenyl system.

Of particular interest is the low shielding of the ortho
fluorine atoms in these manganese compounds, which in
fact exhibit the lowest ¢, values of any reported penta-
fluorophenyl derivatives. A large paramagnetic con-
tribution to the screening is to be expected by analogy
with the '°F nmr results for «-fluorine atoms present in
perfluoroalkylmetal complexes.’®!® However in con-
trast to these perfluoroalkyl complexes, pentafluoro-
phenyl derivatives show a higher sensitivity to the
electronegativity of the atom to which the perfluoro-
organic group is attached.!

In a few compounds it was possible to measure the
coupling of phosphorus to para fluorine. Thus the
para fluorine nmr spectra were observed as triplets of
doublets for monosubstituted compounds or as triplets
of triplets for disubstituted derivatives. A triplet of
triplets would also be expected if Jy were significant
and the phosphorus coupling were negligible. We be-
lieve, however, that the assignment of the smaller
coupling to phosphorus is correct, since Jas was insignifi-
cant!” in all other compounds and the phosphorus cou-
pling was significant in all phosphine and phosphite
derivatives which allowed measurement. Taking this
assignment as correct, it follows that both phosphorus
atoms in the bis(triethyl phosphite) and bis(diphenyl-
phosphino)ethane derivatives are in magnetically
equivalent and most probably symmetrically equivalent
environments.
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MCrS;, where M = Na, K, and Rb, have been studied
in some detail and all these compounds are rhombo-
hedral.®=® On the other hand, the lithium analog,
LiCrS,, was reported to be cubic.® Examination of the
powder diffraction pattern, especially at the smaller 4
spacings, showed deviations from those calculated from
a cubic cell, and a structure of lower symmetry was in-
dicated for the lithium compound as well. We have
recently grown single crystals of LiCrS,, and a definitive
crystal structure determination became possible.

Experimental Section

Sample Preparations.—Both polycrystalline powders and single
crystals of LiCrS, were prepared. The powder samples were
made by heating dried stoichiometric mixtures of LixCO; and
Cr.03, contained in a graphite boat, at 800° in an argon gas flow
saturated with CS,. The single crystals were grown under
similar conditions but with a Li,CO;: Cr,0; molar ratio of 10:1.
This mixture was converted to the sulfides at 800°, the tempera-
ture was then rapidly raised to 1100°, the CSp-saturated argon
flow was reduced to less than 1 c¢m?®/min, and the temperature
was decreased at the rate of 10°/hr. Thin hexagonal platelets
of LiCrS; remained after the excess Li,S was washed away with
water. The carbon boats used during growth were attacked by
the molten LisS. A total chemical analysis was not possible be-
cause both the powders and the crystals were contaminated with
carbon. However, the ratios of chromium to lithium as deter-
mined by flame atomic absorption of both polycrystalline and
single crystal samples agreed to within 0.6%), averaging 5.9 by
weight. This value is in reasonable agreement with the calcu-
lated value of 7.5 considering that the mutual interference of
these atoms was not investigated. The density of a polycrystal-
line sample which was least contaminated with carbon, as deter-
mined by displacement in CCl at 25°, was 3.01 g/cm?® with a
reproducibility of +0.04 g/cm®. The small amount of sample
available and its contamination with carbon precluded high
accuracy in the density measurement.

The crystals of LiCrS, are hexagonal platelets with the crystal ¢
axis normal to the plate. In appearance they are black and re-
flecting and the surface was unchanged after long exposure to air.
Accurate unit cell dimensions were determined by least-squares
fit of the back-reflection lines of the X-ray powder photograph
obtained at 25° with Ni-filtered Cu K« radiation using a 114.6-cm
diameter camera. Film shrinkage corrections were made.

Crystal Data for LiCrS,.—The crystal data for LiCrS. are as
follows: mol wt 123.06; trigonal; space group P3ml or P3ml;
a = 3.456 = 0.001 4, ¢ = 6.020 = 0.0024,Z =1, V = 62.60
A3; deatoa = 3.26 g/cm?; dopsa = 3.01 g/cm?.

Intensity data for the #0l, k1], and k2! levels were recorded
by the equiinclination Weissenberg method using Ni-filtered Cu
K« radiation, all possible reflections for this wavelength being
included in these levels. A multiple-film technique was used
and the reflection intensities were estimated visually by compari-
son with a standard intensity scale. The crystal used was cut
from a platelet parallel to one of the hexagon sides and per-
pendicular to the plate thickness. It was 0.12 mm long (b axis)
and had an almost square cross section 0.058 mm on edge. Ab-
sorption corrections were made using a cylindrical approxima-
tion. Since the absorption islarge, 4 = 516/cm, maximum errors
in the approximation used are estimated to be as high as 99, for
the reflections most sensitive to the difference between real and
assumed crystal shapes, but the average error will be much less
than this. A set of F values was obtained for each level after
application of Lorentz and polarization factors and the three sets

(3) W. Rudorff and K. Stegmann, Z. Anorg. Allg. Chem., 251, 376 (1943).
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