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others. The simplest interpretation of the data is
that each maximum represents the major absorp-
tion band (but not necessarily the only one) for
successive complexes of copper(II) ion with bro-
mide ion. Since there are six such bands in
methanol, ethanol, #-butanol, and isopropyl alco-
hol,’ we ascribe the bands to CuBr+, CuBr,,
CuBr;~, CuBr;=—, CuBrs~——, and CuBrs———".
The band positions are given in Table I,

TABLE I°
Solvent
Species HOHb MeOH EtOH n-BuOH i-PrOH
CuBr+ 283 306 310 314 310
CuBr, e 238 = 4 245 £ 4 252 &= 4 248 o= 8¢
CuBr;~ 338 339 =3 344 346 350 == 3
CuBr,~ 271 27 277 70 277
CuBr;= d 573 576 578 575 &= 5¢
(638)°

CuBre® 514 522 524 525 521

¢ Band positions are considered accurate to 1-2 mpg,
unless otherwise noted, and have not been corrected to
equivalent lonic strengths [e.g., CuBr* maximum: g
0.5 X 1078, 310 mu; x50 X 1078, 308 mu, EtOH]. * Bands
overlap considerably. ¢ Presuinably obscured by Cu*+
and Br~ absorptions. ¢ Was observed only as a shoulder at
the concentrations used. ¢ See footnote 3.

The startling result in Table I is the clear alter-
nation in excitation energies for successive odd and
even complexes. Equilibrium data® signify that
most of the differences must be at the level of the
excited states. An oversimplified picture for the
transition, presumably one of charge-transfer,?
e.g., CuBr;— — CuBr,~-Br’, suggests that excited
states with even numbers of halide ions are more
stable than those with odd numbers. A similar
situation exists for copper(II) chloride complexes®
and may be true for ferric complexes with two,
three, and four chloride ions.®

The relationship of the transition associated
with CuBr* in alcohols to that in water can be
shown approximately by plotting the transition
energies against the transition energies for the
charge-transfer band of 1-methyl-4-carbomethoxy-
pyridiniumn iodide complex in the same solvents.”

Acknowledgment,—The authors wish to ex-
press their appreciation to Dr. Edward L. King of
this Department for many helpful discussions.
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OXIDATION OF cis- AND trans-1-AMINO-2,6-DIPHEN-
YLPIPERIDINE, A NEW TYPE OF RING CLOSURE
Sir:

We wish to report a new type of stereospecific
ring closure. Soine examples of anomalous oxida-
tions of 1,1-disubstituted hydrazines have been
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reported previously.!2*45 TFor example, the oxi-
dation of 1l-amino-2,6-dicyano-2,6-dimethylpiperi-
dine with bromine in aqueous ethanol gave a theo-
retical yield of nitrogen, cis- and {rans-1,2-dicyano-
1,2-dimethylcyclopentane and  2,6-dicyanochep-
tene-2.!  Busch and Weiss® reported bibenzyl as the
principal product when 1,1-dibenzylhydrazine was
treated in ethanolic solution with mercuric oxide.
We have confirnied this interesting result and ob-
tained an 82.59, yield of bibenzyl and 989, evolu-
tion of nitrogen in ethanol at 57°,

The c¢is and frans isomers of l-amino-2,6-di-
phenylpiperidine were prepared via the N-nitroso
compounds (¢is nitroso, m.p. 66.5-67.5°, Anal.
Caled. for CjiH;sN,O: C, 76.66; H, 6.81; N,
10.52. Found: C, 76.65; H, 6.77; N, 10.31.
trans, m.p. 87-88°. Found: C, 76.4%4; H, 6.86;
N, 10.30) and oxidized with mercuric oxide at 58°
in ethanol. The ¢is-1-amino-2,6-diphenylpiperidine
(m.p. 133-134°, Anal. Caled. for CiHyuNy: C,
80.91; H, 7.99; N, 11.10. Found: C 80.74;
H, 8.09; N, 11.37) on oxidation gave a 64.5%
yield of cis-1,2-diphenylcyclopentane, m.p. 45.8-
47°, a 259, yield of 1,5-diphenyl-1-pentene,’ with
a 100% evolution of nitrogen. An infrared spec-
trum of the mixture of products indicated the pres-
ence of only the two aforementioned products.
The infrared spectrum of the ¢is-1,2-diphenyleyclo-
pentane was identical with an authentic sample,’
m.p. 46—47° prepared according to Jappe and Lan-
der.® mixture melting point 45.5-47°. The pres-
ence of 1,5-diphenyl-1-pentene was established
by preparing the 2,4-dinitrobenzenesulfenyl chlo-
ride derivative, m.p. 114-115.5°, from the mixture
of products. A mixture melting point with the
derivative prepared from an authentic sample of
1,5-diphenyl-1-pentene, m.p. 113.5-115° (Anal.
Caled. for CpHyONoSCL: C, 60.46; H, 4.63; N,
6.13. Found: C, 60.532; H, 4.46; N, 6.32)
melted at 113-115°. Oxidation of the c¢is-1-
amino-2,6-diphenylpiperidine with potassium per-
manganate in acetone solution gave a 337, yield
of c¢is-1,2-diphenylcyclopentane and an 889 evolu-
tion of nitrogen,

Oxidation of #rans-1-amino-2,6-diphenylpiperi-
dine, m.p. 80-81° (A4wnal. Caled. for CiHuNoy:
C, 80.91; H, 7.99: N, 11.10. Found: C, 80.71;
H, 7.89; N, 10.93) with mercuric oxide at 58° in
ethanol gave a 599, yield of frans-1,2-diphenyl-
cyclopentane, m.p. 64-65°7, a 129, yield of ¢is-1,2-
diphenyleyclopentane. a 149, yield of 1,5-diphenyl-
1-pentene and 1009, of the theoretical evolution
of nitrogen. An infrared spectrum of the mixture
of products indicated the presence of only the above
mentioned products. A 2,4-dinitrobenzenesulfenyl
chloride derivative of the olefin from the reaction
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mixture melted at 112-114°, A mixture melting
point with the derivative from a known sample of
1,5-diphenyl-1-pentene, m.p. 113.5-115°, came at
113-114.5°,

The frans-1-amino-2,6-diphenylpiperidine can be
isomerized to the c¢is isomer in 15% yield with
lithium aluminum hydride in refluxing ether for 24
hours. Similarly, reduction of the trans-1-nitroso-
2,6-diphenylpiperidine with lithium aluminum hy-
dride in ether for 12 hours gave 189, of the cis
amino compound.

It would appear that this novel oxidation is a
useful one for specific types of ring closures in
cyclic systems and represents a new type of elimi-
nation process. Other examples and modifica-
tions of this new reaction and its mechanism will
be described in more detail at a later date.
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THE SUB-FRACTIONATION OF HUMAN GAMMA-
GLOBULIN IN A CONTINUOUSLY DEVELOPING pH
S GRADIENT!

w’

Human gamma globulins migrate homogeneously
in an electrophoretic field. However, other phy-
sico-chemical fractionation techniques including
ultracentrifugation, convection-electrophoresis and
low temperature-ethanol fractionation have estab-
lished the heterogeneity of this material. Thus
Cann and Kirkwood? utilized differences of iso-
electric points of gamma globulins and afforded
separation by means of electrophoresis-convection.

Kolin’s technique? which utilizes a combination
of pH and conductivity gradients has been used
for the separation and identification of human
hemoglobins. The technique described by Kolin,
however, proved unsatisfactory for the separation
of gamma globulins.

In the present study, a rapid method for the pre-
parative fractionation of human gamma globulins
has been developed. A very even gradient with
narrow limits of pH but with considerable spread was
produced by the action of an electric potential on
a weak buffer. Empirically, the following system
afforded good separation: negative electrode, low
density buffer (pH 3.5), high density buffer (pH
4.5), low density buffer (pH 4.0), positive electrode,

The high density buffer (pH 4.5) was introduced
in the bottom of the U-tube of a Kolin isoelectro-
phoresis cell. The low density buffer of pH 3.5 was
layered on one side in contact with the negative
electrode, while the second low density buffer of
PH 4.0 was layered on the other side in contact with
the positive electrode. Then 0.15 ml. of the glob-
ulin solution® was introduced via a tuberculin syr-
inge through an inlet in the bottom of the U-tube
into the high density buffer, coming to rest be-
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tween the high density buffer (pH 4.5) and low
density buffer (pH 4.0). A potential of 200 volts
between the electrodes was applied for 10 minutes
creating an expanded pH gradient. The protein
solution showing only faint signs of heterogeneity
was removed by micro-pipet. Gamma-globulin
solution (0.15 ml.) was introduced and again ex-
posed to the same potential gradient of 200 volts.
The preformed pH gradient in the system continued
to develop further and the top fraction (I) sep-
arated very clearly within a few minutes, being re-
moved after nine minutes by micro-pipet. Frac-
tion I contained 76 ug. of protein. Seven minutes
later a second band (II) separated clearly and this
contained 47 ug. of protein. After seven more
minutes fractions III and IV became clearly de-
fined; these contained 25 and 121 ug. of protein
respectively. Average nitrogen values were de-
rived from over 40 experiments on the basis of
pooled samples of 2 to 3 runs each.

Figure 1 illustrates the extent of separation ob-
tained with the system employed. The center

Y

Fig. 1.

part of the isoelectrophoresis cell is photographed.
The globulin fractions are made visible by dark-
field illumination. The picture on the left shows
the separation of fraction I. In the middle picture
separation of fraction II can be seen, and in the
picture on the right separation of fractions III and
IV is depicted.

Detailed data on the individual fractions will be
reported separately.
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FURTHER INTERMEDIATES IN THE BIOSYNTHESIS
OF INOSINIC ACID de novo!
Sir:

A previous report? has described the isolation
and characterization of a new ribotide which is an
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