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Compounds of uranyl chloride with monoamines were . prepa,red in ‘non- aquaous solvents.
Their properties have been studied and structure discussed.

Some amines of uranium were prepared and studied by Rauscanul! in aqueous
media. A number of ammoniates of hexavalent and tetravalent uranium were prepared?
by the action of liquid ammonia on U(VI)and U(IV) chlorides. The compound
3,m-MeCeHy(NH,);. UOy (NO,), was precipitated® by the action of ethereal solution of
U0, (NO;), on amine. Reaction of uranyl nitrate and acetate with aliphatic amines e.g.,
methyl dimethyl, diethyl, ethanol, ete. were studied by Dragulescu & Juleant potentio-
metrically and conductometmca.lly and formation of the complex (AmH),0-4 UO,
concluded. It was observeds that among the solid compounds UO, Ol 4N, H,
UO,Cl, 3NH,, UOCl, 2-8RNH, (R=Me, Et; Pr, isoPr, Bu, isoBu, tertBu) only
ammoniates were sta,ble above 200°C ‘ ‘

The present investigation was undertaken with a view to studying the formatlon of the
compounds of uranyl chloride with monoamines in non-aqueous media.

EXPERIMENTAL PROCEDURE

Ufé.ny]. chloride was prepared by passing pure oxygen over uranium tetrachlorido at
300-350°C which was prepared by the action of chlorine on intimate mixture of carbon and
UO; at red heat. A solution of uranyl chloride in ethyl acetate was used in all the experi-
ments.

The other chemicals used were of Merck’s or B.D.H. ‘extrapure’ quality. The organlc
solvents used were dehydrated and redistilled.

In all the cases a moderately strong ethereal solution of the amine was added to U0,
Cl; in ethylacetate with constant shaking till the precipitation was complete and the
amme was in slight excess. In carrying out these reactions great care was taken to ex-
clude water since the reaction products are easily hydrolysed. The precipitate was filtered,
washed with ethertill free of the base and dried over anhydrous caleium chloride. In
case both the reactants were in ethylacetate or ether the yield was not good.

ANALYTICAL PROCEDURE

The compound was evaporated subsequently with conc. HyS0, and HNO, till all
the carbon was oxidised. The solution was extracted with water and ammonium dluranate
‘was precipitated by ammonia, which on ignition yielded UgO;. Chlorine was estimated by
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Amines Compounds formed Colour  Melting %Urénium 9% Chlorine - 9% Organic matber. .
; A point LA A nen S 4 A . (o — . l, |
(°C)  Fornd Caloulated = Found Calculated Found “Caloulated -
wNBphthy landiqe U 02013.201037N H,- - thb ' A300 37-82 37.93 11-28 . 11-32 O = 38:32° 38-24
! o N R Violet ~° B ) < . H==2-798 . 2-860
; : G . N =4-328 4463
B-Naphthylamine V0,010, 8, N H, Grey - 200 3779 37-93 1123  11-32  N.=4-386 4463 g
o-Phenetidine - UOCL20H00HNH,  Grey — 3878 38-70  11-48  11-54 ¢=31-28 3122 B~
' ’ . ‘ » L H=%-62 367 o
S ‘ . . , ’ N == 40496 4-558 . g
jn-Phenstidine - UOCL2CHOC,HNH,  Browm 21 3884 38-70° 1131 1154 N =4-613 4688
 p-Phenetidine 002012‘206H4003H5NH2 YﬁllﬁWish 208 ) 38;52 W70 11.44 ‘-1 11-54 N = 4-612 4.'553\ g
s N - ~ rown | . SR ) T : £
. Toluidine = - U0,CL2C,H,0H,NH, . Dark ' 118D : 42-29 42-86 . 12.67  12-78 SN = 5101 5-043 =
o ) o e . Gl'ey Loy N . S ] - ) L i ) . L . \ i E,j
-m~Tolnidine L U0,0%,.2C,H,CH,NH, ‘Dirty - 218D - 43-12 42:86 1274 1278 0 0=8$0-33 . 30:26  F
\ o ‘ SN ; Yellow T o 5 L NI 818 30242 0 T
L <~ : ‘ . Cr e N=5-082 5048 I
p-Toluidine UOCL2C,HOH,NH, Greenish ' 214 '43¢08 12:68 12787 N.=5-060 ' 5-043
O-Amsidme UOQCWO;H‘OGH:’N H, : Blaﬁk ’ o197 41:93 12:12 7‘1"; i209 N = 4792 ‘4'76_8
m-Anisidipe | U001, 20,H0CH,NH, = Black ~ 105 4117 1220 1200 N =4795 4768
‘ 3:4 Xylidine , 0‘03015“2/0\‘113(053'), NH, Yellow 190D 40499 : ;13. 61 12-18 N = 4-779 '4.303 =
m-Nitroanilino .+ U0,Ch20,HNO,NH, Rust 115 38:98 Camear 1149 N=4512 458
A= Above . D = Decomposed «
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ﬁiPynya, a,nd Schiff’s method. Nitrogen was estimated by- K;;elda.hl’s tethod and percent-
_age of organie: fiadder calculated. Garbon and hydrogen were estlmated by mlcroanaly-
tlcal methods in gfe:cases.
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All the compounds are coloured and fairly sbable in dry atmosphere at the room tem-
~ perature but begin to decompose when they come in contact with moisture. The compounds
are mainly insoluble in common organic solvents like benzene, ether, aledhol, acetone and
dioxane. Complexes with oc-naphthylamme, 3: 4 xylmdme, m-phenetidine, m-anisi-
dine and m-nitroaniline are soluble in alcohol : ,

" The aqueous extract of the compounds gives the test for chlorine showing thewby ;
_that either chlorine is in an ionisable state or the compounds decompose. They are da-
composed readily when treated with strong acids or alkalies.

DISCUSSION'

The plausible explanation for the formatlon of these compounds may be given as due
to-eoordination, in which ligands donate the loan pair of ele¢trons to the central uranium
atom. In view of the fact that uranium exhibits coordination numbers six and eight .
hoth, the two pOSSlbllltleb of the structure of these complexes can be discussed. :
Coordination Number Sia

\

In this representation (Flgv‘l) two chlorine atoms are out of Lentrél sphere of attrac-
tion forming a six coordinated positive eomplexmn of the type d5 s.
o Coordination Number Eight

In this representation (Fig. 2) two chlorine atoms are in the central sphere of attraction,
thus forming a-neutral complex of the type d® sp®.
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~ Since the experimental evidences are not suflicient as to strietly adhere to any parti-

cular representation, structures may be represented with the coordination number eight
which i more prevalent in uranium.
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