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Materials and Molecular . Research Division
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Berkeley, California 94720
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ABSTRACT

The volatile U(IV)_compound U[N(CZH$)2]4 is dimeric 1n'the solid

- state and exnibits an unusual ‘and possibly}unique.five'coordination
about the U ion for anff series ion. The crystals are monoC]inic} space
group P2,/n. At 23°C a;='9.326(4) R, b =17.283(8) R, g_=»13;367(6) R,
8 = 108.43(5)°, d_ = 1.65 g/cm® for - 4. X-ray diffraction intensity
data were co]]écted by an aufomated diffractometer‘using graphite mono-
chromated Mo Ko radiation. For 1809 reflections with F2 >_20(F2); Ry =

0.035.and R, = 0.031. The five-coordinate'uranium atom is at the Center}

2
of a distorted trigonal bipyramid of nitrogen atoms; two of these bi-
-pyramids’share an edge to make a dimeric complex located on a Center
E of symmetry. The nearest_approach of the uranium atoms 15 4.004(1) R. ‘
The three non-bridging’UeN'distanCesvaverage 2.22(2) R whereas the bridg-
ing U-N distances-are‘2.46 and 2.57 R. The N-U-N and U-N-U angles 1n}the



iv

central ﬁ]uster are'74;4(3)° and 105.6(3)° respectiyely.  Thé optiéa]

" and proton magnetic resonance}spectra.of U[NEt2]4 at room témpéra£Ufe‘
“in vafious solvents are repofted. Température-depeﬁdeht magnetfc §us—
ceptibility measurements on the solid show Curie-Weiss behavior‘from;
10°K to 100°K. Below.f0°K the susceptibility becomes temperature in-
dependent and there is no indicatfon of magnetié ordéring. A greater

. tendency in U amidevchemfétry towards oligomerization than in the d

transition series is suggested.
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INTRODUCTION.

" The combbhnd'tetrakié(diéthy]amido)uranium(IV), U[N(C2H5)2]4, was’

2 by the regction of 1ithium»diethy1€

'first synthesized by Jones, et al.,

' amfde.with UC14in diethy1 ether. 'After:fiTtration_of the’LiC1 and.

' fémova] of thé'éo]veht the uranium amide'was‘purified by distiilation ‘

under vacuum. An emera]d-green‘liqUid Which crystallized at approkimately

. 35°C was obtained. This materia} was eXtremely reactive to oxygen and
water and proved uséfu] as an intermediate for-preparing uranium(IV)

mercaptides and a]koxides.v-Bagnall and Yanir3‘a116wed other dialkyl-
amides to feact;With UC14, but the products could not be purified by

. _distiilation;, After filtration of the LiCl, the crude residue, dissolved

in hexahe,'Was allowed to react with CSys COZ’ andECOS‘to achieve in-

sertion of these compounds 1nto the uranium—nitrdgen_bond to form the

corresponding carbamétes. Jamerson and Takats® allowed ukanium(IV)

diethy]émide to react in situ with two moles Of_cyclopentadienevto form

5(n-C5H5)2U[N(CéH5)2]é which appearsvto be an intérmediaté usefu] for

the formation of compounds pf‘the type (n'CSHS)ZUX2° Because of the

apparent synthetic utility of uranium(IV) diethy]amide'énd its_khoWn

' VoTatility we have investigated'its structuré1 and spectroscopic pro-

- perties.

EXPERIMENTAL SECTION =
Solvents S |
All so]vehts'were dried and deoxygenated by'réf1UXing with sodium

_ahd benzophenone under purified argon.



Reagents_and-Syntheses

AT reactfons and manipujatiohs were'done in a ourified argon
atmosphere. The amines were-ourchased from the A1drich}Chemica1 Co.
ﬂfbutylv]ithium and Li(NEtZ)'were purchased from A]fa—Ventron Corp. and
used as'delivered. Li(NEtz) was also synthesfzed by the_slow.addition 
. of diethyl amihe mixed with penfane-(dried with KOH; then Drierite).

to n-butyl 1ithiuh fn hexané at ice-bath températures._ The resu]ting
precipitate was filtered and vacuuh‘dried. 'Other L1‘NR2 compounds were
synthesized by the same procedure as LiNEtZ.

‘UC14.‘ This compound was prepared by fhe method of Hermann‘and

Sutt1e5'with soecial attention given to the.modified pfocedure.by

Sherill, et al.®

UC]4 purchased fkom.ROC/RIC'Corp; was sometimes used. -
U(NEté)4. The-mefhodbof Jones, et a1,2 oroved the most satisfactory
with minor refinements. 10 grams (.0263 mo]es)'UC]4 and 8.3ngams

(.105 moles) LiNEt2 were placed in a 250 ml flask. Approximately 100 ml
‘of diethylether was transferred into the flask under vacuum at liquid |
'NZ temperature. The heterogeneous_mi*ture was warmed to room temperaturo
and was continuous]y stirred during_the reaction. 'Thé reaction was -
complete after 24-hours at which time the LiCl ppt WaS'distinctly
visib]e. The solution was then filtered and the filtrate reduced to
a high,viscosity_]fquid by.vacuum'evaporafion;. Tuis residue was placed
in a disti]]ation apoaratus and disti]Ted between 40°'and 50°C at

< 10'4 mn Hg, yielding a cryStal]ine-product..~Ana1. (by A. Bernhardt,
Mikroana1ytisches Laboratorium, Elbach Uber.EngelskirChen, West Germany).

Calcd for ULN(CHg),],: U, 45.215 N, 10.64; C, 36.50; H, 7.66. Found:
U, 44.90; N, 10.34; C, 36.44; H, 7.48.



| Tne above reactfdn was tried wfth hexene as soTvent.but appeeredv
- to procede’very s]ow]y'due to Tow so]ubility of UCf4tin hexane; ‘With
THF as so19ent theﬁreactiqn appeared'to go to comblEtinn but the puri-t
fication of tne product was hinderedtby the solubility of LiC1 in THF
- The ]1th1um sa]ts of diisopropylamine, p1per1d1ne pyrro]1d1ne,

'ethy]ened1am1ne and. d1benzy1am1ne were allowed to react with UC]4
djethy1ether fo]]owtng>the‘above procedure. Reaction appeared to be
complete in 24 hours for all amides butvnd sublimable products were
obtained. | |

Phys1ca1 Measurements

Proton magnet1c resonance spectra were obta1ned by d1sso]v1ng
,U(NEt2)4 in pentane, benzene,’THF, and d1ethy1ether to form concentrated
solutions (> 1M). A Varian T-60 spectrometer was used for all meastre-
ments. ‘. | | | _ ‘
| Fpr opticel measurenients weighed-amounts of U(NEt2)4.were disso]ved o
in pentane, benzene, THF, and diethylether to form m.OZM.So1utions.“ The
eolutions were'put in .5 cm cells in an inert atmosphere box and sealed
_ Witn wax. A1l measurements were obta1ned on a Cary 17 spectrophotometer
nconta1n1ng only the solvent in a 5 cm ce11 in the reference compartment.
| Magnet1c1suscept1b1]1ty measurements were obta1ned with a PAR mode1
t]55 vfbrating sample magnetometer used with a homogeneous magneticvfie1dt
'_produced by a Varian Associates 12 inch eletrqmagnet capab]e‘of.a max-
imum field strength of 12.5 kg. 1The magnetometer was ca]ibrated'with
HgCo(CNS)4;7 A variable temperature liquid helium dewar produced samp]e.
temperatures in the range 1.5 - 100°K which were measured by a calibrated

GaAs diode p]éced abproXimate]y one-hé]f inch above the'samp1e.



X-ray Diffraction

‘Because of the great reactivity of U(NEt2)4 the*quartz'capillaries
for the X-ray'work were heated under vacuum at ~100° for four hours,
then p]aced in the:inert atomosphere box for two days before a_crysta1
was placed in each one with a tﬁngsten needle. -The capillaries were .
sealed under vacuum. A sealed capillary was mounted on a Picker FACS-I
automated dfffraetometer eduipped with a graphite monochromator and
‘molybdenum tﬁbe. The cell dimensions were obtained by a 1east—squares-
refinement procedure from thebangu1ar positions of 12 manually centered
- refleptionsfer which_Ka] peakslﬁere resolved. The space group-end
ce11 dimensions are given in Table I with some other details of the
experihent. bmegavseans of.severa1 low angle reflections showed Widths
at half-peak height of 0.1 te 0.2°. A total of 9411 scahs were measured
~and later avefaged to give a set of 2780 unique reflections. Three
‘standard reflections were measured after each 100th scan to monitor
for crystal decay, instrumental stabi]ity and cryste] a]ignment. After
sohe.180 hours of irradiation, the standardsvexhibited about 5% decay |
in_intensity. |

Absorption correctibns were'ca1cu1afed'using an'aha1ytfca1 a]gerithm-.8
The measurement of the physical dimenSionseof the crystal was seﬁewhat
hampered.by its containment inside a capillary. The crystal shabe was
described By nine surface planes. Aziﬁuthal scans of integrated inten-
sity were performed fdr eight differeﬁt ref]ections~in as diverse a
region of reciprocel space as the instrument would a]]dw, and the dimen-
sion of the crystal Were adjusted to fit fhese scans. The,data were

processed, averaged, and given estimated standard deviations usihg :
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karmaIaevpresented in the SUppIementary MAtéria1;9 The‘faetqr p é_d;03'
| wasfuséd in thé_ta]cU]atioh of o(Fz)I | ” -
IThe Patterson function reveaIed theIposition‘ofIthe Uhaniuh atom,
andhthe‘subsequent eIecthon dehsity Fourier using the ﬁraniUm'phases
gave the positions of all of thevnitrogen and carbon atoms. The struc-
ture was refined by full- matrix’least squares where the fuhction
P w|(|F |-|F I)’ was minimized. The 34 ref]ect1ons beIow sin o/x of
0 16 were g1ven zero we1ghts because a few of them had excess1ve1y
large d1screpanc1es,ﬂthese discrepancies were ma1n]y in the reg1on
- whehe the'baEkground peaked due to the SCattering from the_quartz
capillary. No-eerreetion for extinction was Indicated,,and none was o
made. _ N . | |
A AF Fourieh'map showed 110 peaks that were greater theh:0.6e/ﬂ3;v‘
'the largest was-1.4e/ﬂ3I AIthough.many of these cohId be interpreted
as hydrdgen atoms, the majokity:cou1d not. No attempt was made to_refine:
- the hydrogen atoms. | o | | |
~The final R factors are as follows: Ry = Z ||F |-|F I\/Z |F | 0 035

for the 1809 data where F2

>>20(F )s and 0.074 for all 2780 data,

= [z-wl|Fo|—|Fc|l2/Z wIFOI ]]/2 = 0.031. The goodness of fit was
1.09. | | -

- Final pos1t1ona1 and: thermal parameters are g1ven in TabIe II,
and d1stances and angIes are 11sted in TabIes III and IV 9
DISCUSSION

The structure anaIys1s shows that in the crysta111ne state uran1um(IV)
_diethy]amlde exists as a d1mer, d1-u-d1ethy]am1do—b1s[tr1s(d1ethy1am1do)—

- uranium(IV)], with two nitrogen bridges between two uranium atoms as
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ShoWn in Figures 1 and,2. -The uranium atoms;ére 4.004(1) R apart. A
novel feature of this complex is the fiVe-cootdination of the uranium.
Five nitrogen atoms are at the corners of a distorted trigonal bipyramid
with N(1) and N(4') ih axia] positions and N(2), N(3), and N(4) in
equatoria] ones. Two of these bypyramids share én edge ﬁo comp}ete the
céntroéymmetric_dimer; . .

7 As is expected on steric’grouﬁd, thé U-N-distanées are greater for
bridging nitrogen than for terminal nitrogen,.and for each type of
nitrogen axial bonds aré 1onger,than equatorial bonds. The largest -
_ahgu]ar distortions of the.bfpyramid from trigonaT.symmetry are-aSSOCi;
ated with the bridging nitrogens. The U-N(4)-U' and N(4)-U3N(4') dﬁgles"
of necessity add to 1809; but this sum 1is inéompat151e with 90° at |
uranium and an ideal tetrahedral angle (109.47°) at nitrogen. The
compromise-existing in the structure puts most of the distorf;oh at
uranium with the two angles béing 74.4° and 105.6° respectively.

While the bonds for thebridging nitrogen'atdm aré.approx{mate1y
tetrahedral, those of the terminal oneslare very nearly ch1aﬁar; Each
terminal nitfogen atom is within{0;07 R of fhe plane defined by uranium |
and the'twd alpha carbon atoms. ‘For bridging nitrogen-the C-N-C angle
- is 109°. For the'others the$e angles (112°, 116°, 114°) are intermedi-
ate between those for sp3 and sp2_bonding. The N-C'bdnd 1eng§h$;are
all within the range reported for dimethylamides of'various:ﬁéfajs,]o’]s_
and differences among them are not exﬁerimenta]]y sfgnificaﬁt.
| The‘proton magnetic resonance spectra Qf-U(NEt2)4.in varioﬁs solvents
at ambient temperatUre are shown in Figure 3 and tabulated in Table V. There

are two peaks in each spectrum of approximate relative intensity 3:2.



The sma11er'peak is assigned to the methy1ene_p(otons and.in a1] f6urf
.501veﬁts is shifted to a'§reater e*tenththan thé‘]argér'beak WhiCh is
.aSSigned to the methyl protons; Accdrding to_freézihg'point depression .
'U(NEt2)4 is monoméric in benze'_ne;2 tHUS one expects that in this sd]veni.
(and'pentane) the strUcture is tetrahedral. If we assume:thfs'hyhotheéis
is correct then the‘]argé methylene proton shifts would be‘duebto a
.,_Fermi contact hyperfine fnteraction;because the pseudo-cdntact term?.

16.3The11arge upfie]d.shifts observed

would vanish with this_symmétry,
in the ethér solvents afe probably due tovpseudo-confacf shifts since
these solvents would be expected to coordinate to the metal ibn and
16wér’the symmetry. However, we can not,ru]e:out a poss{blevdimer;
monomer:equilibrium; Fhrther studies are underway on the température
dependence of the pmr spectra. ‘
| fhe'opticalland near.ir spectra‘of4U(NEté)4_at room température -
in various soTvents §re shown in Figure 4. The peak positions and
| ethnction coefficients (Tab]e VI) are in- the same spectral régibns
and of thé same magﬁftude~as found for UC]4 in a number of sb]ﬁents.]7
As in the pmr data the épectra in benzene.and-hexane are very similar.
 while the spectra in the ethéf»solvents.are markedly different. ‘Again
we‘atfribute these spectra1 differences to thé complexing abi]ity of
“the solvents. .. | |
‘The inverse of the molar magnetic suéceptibility-of [U(NEté)4]2;in B
the'temperature'range 4.2°K -}1005K is shown in Figuré'S; At 16w temper-
~atures (T'< 10°K) the susceptibility becomes’temperafure indepéndent;

“Above 20°K'the susceptibility follows the Curie-weiss Taw



with C = 1.052 = 2.81 BM) and © = 2.4°K. |

4+

> (Hegs

If we assume [U(NEt to be a U cdmpound'(Rn core, 5f2) with

2)4]2
approximately C3v crystal symmetry about the U4+ ion, then the ground

L-S state will be 3H4 which will be split into three singlets and three

- 18

~doublets. The magnetic susceptibi]ify appears to be due to a ground

state singlet with a doub]et state approximately 20cm'] higher in energy.
The third crystal field statevaSt be gréater than 70cm'1 from the ground
state. It isainterestfng to note that there is no indication of magnetic
ordering in this dimeric combdund down to 4.2°K.

| The bonding.qf nftrogen in terminal amide groups of meta]’dia1ky1a—l

10-15,19,20

‘mides invariably is nearly planar, -and this planarity has

been attributed to prw-dnm 1nteractions between the nitrogen lone pair

21 Infrared data suggest that steric effects

3,21

.and the d metal orbitals.
are of secdndary importance. Since the lowest orbitals for the U
ion are 5f'drbifa1s we expect the pr to metal-orbital interaction to

be weaker in the uranium complex. If this is true then the amide
nitroéen should act as a better_bridging ligand in the f transition
series.fhan in the d transition series. We speculate that this effect
may_bé related to the apparent therma] fnstabi]ity and, or oligomeriza-
tion of other uranium amidés which have not beenAisolated by vacuum
disti]]ation.. But the structures‘of other tetraamides in the solid ~
state are yet unknown,‘and much work remains fo be done.

" The five-coordination found in this compound is unusua1,and perhaps

~unique for uranium; it has been stated that no five-coordinate complex



of a lanthanide or acfinide.jé.known,zz and it appears that this comboﬁnd-,

must be consideréd the first example. ‘Thé_existéﬁce of bridged dimer -

IStructureS is also uncommon fof-a;tinides; but oxygen-bridged dimers have

 'been reported for'Thé(OH)Z(NO3)6(H20)8 and UZ(QH)2(0104)6(H20>*(X v 13)
with Tthh'and U-U distances 3.99 and 4.03 R respective1y.23’24 It may

- be that the diethylamide group is just the proper”size}to stabilize the

‘vdimer,,but is too large for further coordination and polymerization.

-,SuppTementary'Material Available: A listing of structure factor

“amplitudes and formulae used in data reduction (12 pages). Ordering

information is given on any current masthead page.
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Table I Summary of Crystal Data.and Intensity Collection

Compound
Formula Weight
a

b

c

B

v

z

Density (caic)
: Space Group

Crysta] Shape and Size

- Crystal Volume
' _Temperature

“Radiation
Transmission Factors.
U

Receiving Aperture

Data Collection Method

Scan Range

Background Counts

'20 Limits

UL(Cog )Ny
526.552
9.326(4) &
17.283(8) A

' 13.867(6) R
108.43(5)°

2120 83
4

1.649 g/cm’

5
2h

Irregu]ar elongated shape w1th 9
faces; 013, 110, 110, 011, 070,

S /n

001, 120, 110 131 Long- d1mens16n

N, 3mm w1th w1dth ~, 13mm.

0.00254 mn>
230 | |
Mo Kap(r 0.70926 ﬂ ‘monochromatized -
from 1002) face of mosa1c graph1te
30 to .54
-1

-73 cm

6mm wide x 6mm high, 22cm from crystal

0-20 scan (2°/min.along 20)

1 to 0.75° above Ka2

4 sec. Backgrounds offset from scan
Timits by 0. 8° :

0.75° below Ka

3.0 - 45.0°



OO0 0 ds54 4573 o

-13-

‘Table I. Summary of Crystal Data and Intensity Colleétfon (continued) .

. Final No. of Variables o - 190

Uniqde'DataéUSed N 1809
S - | |
.Fo > 20_(F0 ).

a) Space group is uniqug1y'd§termined by extinctibns_hOl,'h +1 * 2n and ;’
0k0, k # 2n.»_The general positions are x(x,y,z; 1/2 + x, 1/2 -_y,
1/2 + z). E |



Table II. Atomic Parameters and Standard Deviations a
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ATOM . X ’ Y z
v «06983(5) «06494(2) «12579(3)
TNGL) - =e011(1) «1798(5) +1629(7)
N(2) «022(1) +0021(5) +2506(7)
N(3) +303(1) «1105(5) 01594(7)
“NCu) ~e1214(9) <0607(6)  =-.0431(6)
c(1) -+136(1) «1858(8) +205(1)
c(2) - 081(2) «205(1) .322(1)
c(3) . 065(2) *2555(7) «163(1)
Clud -e037(2) +3147(9) «086(1)
cts) -e122(2) -.0032(7) «275(1)
C(6) -a153(2) -+0886(9) «306(2)
ct7) «156(2) -.0294(9) +326(1)
ce8) 4192(2) +009(1) «433(1)
ct9) +360(1) «1333(8) «267(1)
€(10) +511(2) +092(1) «328(1)
c(11) . 402(2) «1304(7) +100(1)
c(12) . 438(2) +2209(8) «099(1)
L C(L3)  =.263(1) .0551(8)  -.0158(9)
Cl1%) =, 413(1) .0652(9)  =.1064(9)
Cl15)  =.125(1) e1350(7)  =.101(1)
ct16). +061(2) «1584(7)  =.091(1)
ATOM 811 B22. B33 - B12 813 823
u 2.6402)  2.45(2)  2.35(2) «01(2) .87(1)  -.28(2)
N(1) 3.7(5) 3.1(5) 4.7(5)  =.5(4) 2.2(4) ~e8(4)
N(2) 3.8(5) 4s6(5). 2.7(4) e2(4) . 1.9(4) «344)
NE3) 2.7(4) %.0(5) 3.5(5) ~e5(4) 1.204) -e2(4)
N(w) 3.5(4) 2.8(4) 3.00u) 1.504) «8(3) «544)
c(1) 4.8(7) 5.6¢7) 6.3(8) -1.3(6) 3.9(6)  -2.3(6)
ct2) 11.20(12)  9.00(11)  6.9(10)  =-1.9(10) 6.1(9)  =3.8(9)
ct3) 4.7(7) 2.7(5) 8.6(10) e1(5) 3.7¢7) 4016
Cl4) 9.2(11)  3.4(7) 11.0(12) 1.0(7) 4.1(9) 2.8(8)
c(5) 7.2¢(9) 4.147) 8.4(9) .216) 5.6(8) 1.8(6)
c(6) 11.0013)  5.3(9 11.8(13)  =2.4(8) 69(11)  =.0(8)
cq(7) 7.3(9) 7.5(9) 2.7(6) 2.3tn 1.316) 2.0(6)
cq8) 7.6(10)  13.1(13) 3.4(7) 1.2(10) eS(7)  1.1(8)
ce9) 3.1(6) 6.3(7) 3.6(7) 1.1(6) -e8(5)  =1,7(6)
ct10) 5.308) 10.7413)  4.4(8) 2.5(8)  =1.2(6) -a5(7)
Ca11) 5.5(7) 3.5¢6) 6+2(8) -+5(5) 3.3¢6) 5(5)
ct12) 7.2010) - 4.1(8) 10.8(12)  =1.31(7) 8.3(9) 1 L0
C(13) 2.2(5) 6+7(8) 4.3(6) -e1(6) ()  =2,3(6)
Cti4) 2.1(5) 5.747) 5.6(7) 1.447) «0(5) - TUT)
Ce15) 2.9¢6) 3.8(6) 5.2(7) «415) «2(5) +8(5)
CC16) 5.5(8) 3.2(6) 5.1(7) -+ 2(5) 2.1(6) 5(5)
a) The temperature factor has the form exp[;O.ZS(hzé*zB +,

o+ 2h'ka*b*B]'2- +..00].
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'Table III. Interatomic Distances ¢

u-u

4.004(1)
U-N(1) - 2.24(1)
U-N(2) 2.21(1)
© U-N(3) 2.22(1) .
CU-N(8) . 2.46(1)
U-N(4') 2.57(1)

CN(D)-C(T) . 1.47(2)
N(1)-C(3) 1.49(2)
N(2)-C(5) . 1.49(2)

CON(2)-C(7) 1.46(2)

CN(3)-C(9) - 1.48(2)

CON@3)-C(1T)  1.46(2)

- N(8)-C(13)  1.48(2)
N(4)-C(15)°  1.51(2)
c(1)-c(2) ~ 1.57(2)
C(3)-C(4)  1.57(2)
c(5)-C(6)  ~ 1.59(2)
c(7)-c(8)  1.57(2)
C(9)-c(10)  1.57(2)
c(11)-c(12) - 1.60(2)
c(13)-c(14) 1.57(2)

15" 1.57(2)

¢(15)-c(16)

- a) Uncdrrected'for therma]'motion.,- ”
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~ Table IV. Selected Angles.

N(1)-U-N(2) 95.2(3)

N(1)-U-N(3) = 90.8(3)
N(1)-U-N(4) 92.9(3)
CN(1)-U-N(4') - 167.1(3)
© N(2)-U-N(3) 115.9(3)
 N(2)-U-N(4)  117.9(3)
UN(2)-U-N(8')  92.7(3)
N(3)-U-N(4)  125.4(3)
N(3)-U-N(4') = 94.9(3)
N(4)-U-N(4') ~  74.4(3)
U-N(1)-C(1) 121.4(8)
U-N(1)-C(3) - 125.8(7)
U-N(2)-C(5) 129.0(8)
U-N(2)-C(7) - 114.1(7)
U-N(3)-C(9) 109.2(7)

CU-N(3)-c(11) 136.1(8)

© U-N(8)-C(13) 101.2(6)
 U-N(4)-C(15)  111.8(7)
U'-N(4)-C(13)  111.4(7)
U'-N(4)-C(15)  117.2(6)
U'-N(4)-U - 105.6(3)

C(1)-N(1)-C(3) 112(1)
C(5)-N(2)-C(7) 116(1)
C(9)-N(3)-Cc(11) 114(1)
C(13)-N(4)-C(15) 109(1)
N(1)-C(1)-C(2) 112(1)
N(1)-C(3)-C(4) 113(1)
N(2)-C(5)-C(6)  112(1)
( (1)

N(2)-C(7)-C(8) 114



Table IV.

-17- -

Se]écted'Ahg]és (cbntinued)_ 

N(3)-C(9)-C(10)
N(3)-C(11)-C(12)
N(4)-C(13)-C(14)

N(4)-C(15)-C(16)

{14(]) |

114(1)
115(1)

108(1)



Tab]e-V{ 'Proton Magnetic Resonance of U(NEt2)4'in Various Solvents
(Referenced to TMS, T~ 24°C). _

H(CHy) H(cnz)f

| ppm ppm
Solvent _ o
Pentane 53 -10.8
Benzene 5.4 '._ -13.0
Diethylether  11.5 = - 12.2

THF 13.8  18.2



Table VI. Peak Positions and Extinction Coefficients of U(NEt,), in Various Solvents.

Peak 1 2 3 B 56
: D O 3 A € A e A . e . X € D U
(microns) ~(microns) (microns) (microns) . (microns) -(microns)
Solvent | . - i | o
Hexane 704 50 a b 1708 25 1.8 25 b
Benzene .62 47 a b 1.00 27 1172 26 b
Diethylether 638 28 .60 24  .718 15  .990 .20 . 1.070 32 -1.302 ‘19
THF 630 30 - .653 25 .75 15  .985 25  1.061 36 - 1.287 25

a) Peaks were not sb}it into two components

b) Peaks'masked by solvent bands

-6l-
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Figure 1

Figure 2_

Figure 3
Figure 4

Figure 5
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Molecular structure of‘the uranium 3iethy1amide dimer. (XBL763-683)

Stereo viéw of the complex.(XBL 7512-9893)

. Proton magnetic resonance of U(NEt2)4 in various solvents at

room temperature.(XBL'7512-9946)v

Optical spectra’of U(NEtz) in various solvents at room
temperature. (XBL 7512-9945) .

Inverse suscept1b11ty of [U(NEt2)4]2 vs temperature : The .

straight line is the calculated 1nverse susceptibility in that

' temperature range w1th the parameters obtained from a Teast-

 squares fit as given in the text.(XBL7512-9944)
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Energy Research and Development Administration, nor any of
their employees, nor any of their contractors, subcontractors, or
their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy, completeness
or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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