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The Synthesis of 2,2 and 5,5 -Bi(1,10-phenanthroline) (1)
Francis H. Case

The well-known chelating ability of 1,10-phenanthro- 8, 8' Dinitro-6, 6'-Biquinoline (I,
line and its derivatives for Fe(Il) and Cu() have A mixture of 16.6 g. of 3,3'-dinitrobenzidine, 17.6 g. of arsenic acid, 40 ml.
. - g . ol concentrated sulfuric acid and 13 ml. of water, was heated in a stirred
})1"ompted the SyIlthCSlS of 5’ 5'hbl(1’ 10—1)henanthrolme) reaction Mask to 100°. Glyeerol (48,4 g.) was added during 10 min. and the
(D and 2,2! -b1(] ) 10—phonanthrolinc (II) . mixture heated at 130-140° for 2 hr.  The contents of the flask were then poured
on ice, neutralized with sodium hydroxide, and the precipitate collected by
liltration.  After drying it was extracted in a Soxhlet apparatus with chloroform.
Removal ol chloroform and crystallization from aqueous dimethylformamide
viclded 4.4 g. (21.0%) of material melting at 353-354°. An analytical sample,
crystallized from the same solvent, melted at 356-357°.
Anal. Caled. for CygHpNyOp: C, 62.43; H, 2.89. Found: C, 62.28; H, 3.04.

8, 8'-Diamino-6, 6'-Biquinoline.

To a solution of 60 g. of stannous chloride dihydrate in 500 ml, of cthanol
was added 11,7 g, of 8, 8'-dinitro-6, 6'-biquinoline (I}, and the mixture refluxed
for 5 hr. After removal of the cthanol, the mixture was made strongly alka-
line with sodium hydroxide solution, diluted with water and filtered. The dricd
precipitate, alter crystallization from ecthanol, weighed 7.5 g. (77.6k). It
melted at 197°. An analylical sample, crystallized from the same solvent,
melted at 201-202°,

Anal. Caled. for CHyNg €0 76,52 H. 4.90.  Found: C, 75.75: H. 5.17.

5, 5'-Bi(1, 10 phenanthroline) (D.

In an apparatus provided with stirrer and reflux condenser, a mixture of
NO 9.6 g, ol 8, 8 -diamino-6, 6'-biquinoline, 20 ml, of concentrated sulfurie acid,
2 N02 7 ml. of water, and 16 g. of m-nitrobenzenesulfonic acid was heated to 100°,
Glyeerol (25 g.) was then added slowly keeping the temperature helow  140°,
i Alter 2 hr. heating at this temperature the mixture was made alkaline with
sodium hydroxide sotution, and the precipitate removed by filtration, dried,
and extracted with chloroform. Removal of chloroform and crystallization from
The preparation of T was achieved by first subjecting cthanol yielded 3.9 g. (32.54) of product melting at 336-337°.  An analytical
G ot .. - B . . sample, cerystallized from the same solvent, melted at 340-341°.
3, 3" -dinitrobenzidine to a Skraup reaction, which yield- Anal. Caled. for CoHyNg: C. 80,45 H. 3,92, Found: C. H0.24; H. 4.05.
ed 8, 8'-dinitro-6, 6'-biquinoline (III). Reduction to the
diamine followed by a second Skraul) rcaction produced To 4.4 g. of 2-chloro-1,10-phenanthroline heated to 200° in a test tube provided
the desired [)roduct_ Earlier altempts to prepare 1 with a stirrer, was added gradually 5 g. of copper powder. The temperature
) cvatimg R _ . P - was then raised to 230°, where it was maintained for 1.5 hr., during which time
l)‘\ 3 “ltlng 5-bromo l’ 10 .l)hcnanthrohne with copper the mixture hardened, After cooling, the hard cake was powdered, suspended in
were unsuccessful. a saturated potassium cyanide solution, and allowed to stand overnight, After
. N iy et . . . i filtration and washing with water the dried precipitate was extracted with chloro-
The IREG It ation of II was accompllshed by hea.tmg form and the chloroform solution ¢luted over a column of activated alumina, the
2 *('hl()l'()*l, 1()»|>honzmthr’01inc (2) with copper ])()Wd()l“. impuritics being removed in the first fractions.  Evaporation and erystallization
from chloroform yiclded 0.7 g. (24.64) of vroduct melting at 365-366°.  The
pure monohydrate, crystallized from the same solvent, melts at 370°,
Anal. Caled. for CyHyNy HaO: C, 76.60; H, 4.26; N, 14.90. Found: C. 76.48;
H. 4.55; N, 15,11,

2,2'-Bi{1, 10-phenanthroline) (1D,

EXPERIMENTAL

2,07 Dinitrobenzidine.
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