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ABSRACT

This work deals with preparation a}nd characterizat.ion of somedne;z
complexes of dioxouranium (VI)‘by using some aromrz;‘ﬁc ;%Tpgﬁgezol
ligands. The compounds used in this .stugy werfeth Zcon; Euge aré
Methylsalicylate and Gaiacol. C.haracterlze.ltions_o thes fthei i
discussed, using information obtained fr{)m investigation oluﬁonspS h)(z) el
properties. Conductivity measurements in non-aqueous so

that all complexes were neutral (uncharged species or norgllomcg. The
i tra indicated that the nitrate groups are coordinated asa
S te complexes. The results also showed that

' ‘n uranium nitra . . . :
?1dentati3 rlnethysalicylate and gaiacol) coordinated as bidentate ligands.
eugenol,
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i i h sesern

Methylsaljc ]
-methoxyphenol), Ylate (1
4-allyl-2-met neth
Emgerts f)ate) Gaiacol (2_methoxyphel’[19 1.) a[;ld Thymo] l‘meth
hydroxy beng nzene) are importance clinically and ppy, Oy.
iso-propyl e io chemical characteristic. The acidity of 1) 8icy
properties phlbéi hols can be accounted for b}.f an argumept Similg 1e.no|S
compared tola' the acidity of carboxylic acid. Conversiqp, of heothat
:plain . .
used to ekplalldmxyl proton to phenoxide anion is €Xpecteq o 12
1655 .thT . eater delocalization of the unshared pair beCaUse Uiy
r .
iy ztr%lcture(l). Aromatic hydroxo compounds gy, - Of the
resonance that may have unidentate gr,, %
l'eadily fI'OlTl Complexes . g [( hO)‘Tl(:l( "O h .aS In [W
(Oph)gl,or have phenoxo bridge as in [(p P )3T‘Clz(0ph)]
) , ; :
structural characterisation of transition and non transitjgy, Metalg With
phenolic compound (3-5), there is non previous work O_fthese Compgy, s
with uranium salts. 1In the present baper are described SYnthegi
complexes of uranium (V1) nitrate, uranium(V)acetate ang

: ) Hranium(y,
sulphate with eugenol, methylsalicalate, gaiacol and thymol.

The coordination effects based on the infrared Spectra and their Charae.
terization by analytical, conductance studies.

Experimenta]

in this study thymol, methylsalicylate and
and euganol(Dorj Dent—Austria). All thege
rther Purificatiop

The ligands used

conductance was
dimethlsulfoxide and ch]

conductivity meter. Infy

QRium Ritrate comple
) Xe
To a solution of 4 S

. (1x10% moe 7 e
of hg.fmd (2x10'3mol) in ethano| LSSO; (N03)2:6H20 In ethanol , a solution
resulting solution

Crystals were

Precipitation. The orange -z
filteration and finally washed -,
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prcpamfion of ur(miumgulphate complexes |
To a solution of_3(1x10 1'1101) UOZ(SO4)3V2H.20 in ethanol, an ethanolic
solution of (2x10 l.nole) ligand were added with continuouys stirring. The
esulting red solution was evapo‘rated nearly to dryness, and a gum-like
]eroduct appeared, was scrushed in cold diethylether an orange crystal

preparation of uranium acetate complexes
To (5x107*mol) of UOy(CH;CO0),.2H,0 in ethanol added (1x10”mol)
of ligand in hot ethanol, the yellow precipitation immediately formed as a

fine powder. The product was separated by decantation , washed with
diethylether then dried.

RESULTS AND DISCUSSION

The obs%rved‘ r1_101aF conductivites are tabulated in (Tablel)
measured at 10”M, indicating that all the complexes are non-electrolytes
or uncharged species. Molar conductance values of the uranyl nitrate in
chloroform (10"M) have been found to be below 4.4cm® ohm™ and thus
depending non-electrolytic behaviour in this medium(3,6,7). However,
the conductance values of these complexes in dimethylsulfoxide are in
the range 108-140 cm® ohm™ mol™? which correspond 1:1 electrolyte.
This shows that a coordinating solvent like DMSO is able to weakly
coordinating nitrate group to a considerable extent in sufficient diluto
solution as reported earlier (8-10). The Uv/Visible spectra in 107
chloroform solution show abroad band observed in the range 360-400nm
is due to m——pm* transition of the.free ligands, while a new additional
band (Tablel) was observed for all compounds in the range 360-400nm.
This band can be attributed to the charge transfer transition from the filled
ligand orbitals to the vacant metal orbitals.

The infrared spectra of the nitrate complexes show some bands of the
nitrate frequencies,(Table2) a weak band in the region of 770-720cm’
may be assigned to vs, whilst vs, a stronger band, sharper absorption,
occurs in the region 745-760cm”. The separation of these two
frequencies is of the order 25-40cm™ and similar values are reported
previously (11, 12)for both monodentate and bidentate nitrate groups. A
strong absorption in the region of 820-790cm’ is assignable to ve (1 1,}3)-
The three absorptions v 3, Ve are thus assigned to the symmetrlcgl
bending of the two N-O bonds nearest the metal atom, the asymmetric
bending of the same two bands, and out of plane rocking mo.d_e,
respectively(11,12). Alternative assignments for these modes appear ini,
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Some Complexes of Uraniunl
metrical stretching frequency of the o

ON.
rerature(14). The Y™ . vs, is in the range 1055'1040%" A
e metal atotl ’nit;ate group shows that the fre Ue. !
4 e @ . 1
b[denta 5200[]] ]) 1S Vi, appI'Oleate IO ncy

1 (1565-1 :
near ]55??12 o*{g'lgen atom and is thus Symmetricg) .1
thir !

'_(1270-1240cm"), Va, 1S assigneq to th:

the li
bonds nearest th
consideration of the
occurring =
i the
stretching © _
frequency near 1.'.250011;~ T s X
i -etching O ‘ i b
asymmetric str i al-e"both strong and were fo.und separateq ] ‘
ey andlue complexes, hence the mt?ate t%m_tlp aPp_earS t
o 'fortl:e::c: complexes. However the size of this Spllttmg A
bidentate 1n

ok i d bidentate p; a
good criterion for distinguishing unidentate an ntate nitrate &roy,
(11).

ination
Té’;ﬁﬁfﬁ‘f{,’;ﬁ?”ffﬁl 5,16) have a-ssigned SO;’ne of tgehover‘tones i
combination band for few uranyl nitrate complexes anb they showeq thay
the structural deduction for the nitrate groups may e.ma‘de from such
observations. (Table 2) shows some over-tone and .combmatlon bands for
complexes studied in the present study. The assignments made largely
follow theses of the earlier workers (11,17) The assignments mage for v,
+vs , Vo +v3 , vo+v, and v, +vy are good ones for the Observed values fo,
the fundamentals afford consistent comparison studied in this study.
Curits et.al(15) show that the separation of v,+vs and Va1+vs s greatey in
bidentate (approximately 30 cm’') than monodentate ( approximately 10
cm’) nitrate complexes. Also they assiglnments the two frequencies
observed between 2300 and 2600 cm” in the Spectra of somg
monodentate and bidentate complexes to v,+v, and V> +v.respective1y,
and showed that the separation of these two frequencies is greater for
bidentate (approximately 200-300cm") than for monodentate
(approximately 90-200cm™0 nitrate groups. In the present study, the
separation of v2*Vsand v, +v; and also the separation of v, +v, and Vot
are 35-40cm™, and 260-325¢m"! respectively. These values indicate that

thjef;e 1'111)frar-ed spectra for the uranyl group vibration UO,"™( which have
vibration vy v, and v, Symmetric stretch, bend and asymmetric

stretch) (Table2) show strong band in the region (945-910cm™) attributed

to vy of urany] group vibratj
(880-830cm™) which o S

bein . 2
bandgs :’A tE:er emifrared SPeCtra for the acetate complexes (Table3) give
Bion ( 1410-1430¢m!) g (1530-15550cm™) and this

attributed to v, anq v ‘
Vs ® TeSpectively, Thege values indicate that acetate

60

Scanned with CamScanner



«dinates as a bidentate in the:
coup coot ' : se complexes(l9) The
_phate complexes also give three bands (Table3) for Vl(ltrfin}l/l
egenerate So strength) v, ( triply degenerated OS0 bend) and 0n3e bapng

tric strength) and )
¢ vy (SO symme g V2 (0SO symmetic ¢
ifr?dicate that sulphate group coordinated ag g bidentat(::ndi)l; Ttﬁese
Complexes(20,21 ) it

\ A Taqd

AT | ﬂ
|
{

[t may be oonqluded that in these complexes, li
(thyIﬂOI) or .bldentate?( me_thylsalicylate,
coordinate with uranium in all complex
nation number.

gands act as monodentate
eugenol and gaiacol) and

i €s, probably, more than gjx
Cool'dl
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Table (1) Physical measurements for the complexes
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Empirical formula Formula | Yicld% Analysis® Qy mol mol’ . UV/Visible bands
Ce° weight C% H % 'em? molc™ maximum in nm
DMSO CHCl; A max(nm) emax cm
v (dm’mole’'cm’
~ Dark S0 ﬁ.u.c— _u“o._.—(_o“ﬁzo.vl. 720 82 33.33 3.055 H WA. o.q woo @W O<m
yellow (33.31) (3.07)
2 Pale 180d | CyH1:0,.U0,50, 692 65 34.68 3.17 113 2.4 370 930s
yellow (34.66) (3.15
3 | Dark | 150d | CyH2:0,.U0x(CH;COO); 714 70 | 33.613 | 3.081 126 4.5 390 930s
yellow (33.64) | (3.10)
4 | Pale | 80 | CigHiOsUOLNO3); 692 82 | 2758 | 201 118 78 400 910vs
yellow (27.57) (2.01)
5 Pale 150d | C6H406.UO,S0O4 668 70 28.74 2.09 135 6.8 370 945s
yellow (28.72) 2.0
6 Dark | 95d | Cy6H;406.UO,(CH;COO), 690 67 27.82 2.02 132 13.0 395 930s
yellow (27.84) (2.049)
‘N Pale 58 O:I_._O._.CONAZOuVN 640 85 26.25 2.18 H h.o Q.u
yellow (2627) | (2.16) 380 940s
yellow 242) | (228 46 385 920vs
9 | Dark | 120d [ C\H,;0,.UO,(CH,CO0), | 634 76 | 2649 | 220 1351 2
i (2650) | (221} 7.6 380 940s
10 | Dark >350 | CyH3004.U05(NO3), 728 85 32.96 4.12 135
orange (32.98) | (4.11) 12.3 360 920s
11 , Pale / 130d ’ Ca0H300,.U0,50, 700 75 3428 4.28
yelow | __ (34.26) | (4.26) ad Bl 390 920s
12 ale / 160d | Cy0H;004.UO5(CH;CO0 84 33.24 ;
vellow v g g e (33.24) 5 140 7.0 385 930vs

() found, d=decompose, vs=very strong, s=strong,
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W=weak, s=

anium

Some Complexes of Ur

Tt 2 Fundamental nitrate frequencies and over (ones-combination vibrations for the nitrate complexes
\\(Q. \3 \_\w \5 \5 \ta \<m +v \ Va2 +v, g N (em) | vatvs
f 7 /7560vs | 1045vs | 750vs [ 1265s [ 715s [ 850vs [ 2605 [2310  [295 1760
4 77520s ] 1040m | 745m | 1260s_ | 710vw | 820vs | 2560 | 2300 | 260 1750
7 1665vs 1055s | 760s | 1240m | 720s | 750s | 2620 2295 | 325 1775
1550s | 1050m

1270s

strong, vs=very strong, m=medium,

[ 790vs | 2600

Uranium sulphate complex

280 1760

Table3: The vibration frequencies infrared for the uranium sulphate and acetate complexes
No. | Uranium acetate

——

ak, s=strong, vs=very strong, m=medium,

complex
Vivm Vasym Vi Vo V3 V4

/w | ﬁ 960vs 470vs 1030m,1150m,1240s | 600s,640s,650s
3 1 1400v | 1570s |
|5 | , 975m 485s 1040w,1080m, 1200w | 600vs,610s,630m
16 | 1400vs | 1560s | |
s | ~ - 440m 1040m,1100w1210vw | 600w,610s,650m
19 j::? | 1530vs | ‘

11 , 0708 - [=== 1030w,1110w,1210 62

12 | 1400w | 1560vs | = 620562055505

W=we
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Fig 1: Suggest structure for uranium nitrate eugenolate the complex
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