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ABSTRACT

A table of properties was complled for some
organic compounds of the actinide and lanthanide
elements. The tabulated propertles include
appearance, melting pcints, bolling poilnts, solu-
Pility data, stability, and molecular complexity.
The majority of the compounds are p-=diketone
complexes, alkoxides, cyclopentadienides, or
derivatives of these classes,
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ORGANIC COMPOUNDS OF THE ACTINIDES AND LANTHANIDES
A Compilation of Data in the Literature

INTRODUCTION

Organic complexes of uranium, thorium, lanthanum, cerium,
and other rare earth elements have been known since the end
¢f the nineteenth century; however, only in recent years has
the peotential usefulness of such compounds been recognlzed,
resulting in renewed interest in the subject, For example,
volatile organic actinides and lanthanides might be used in
isotope separation, In group separation of the actinides from
the lanthanides, In the separation of elements in these groups
frem each other, in analytical procedures, and in the study
of the ccoordinaticn chemistry of these elements. In efforts
to find sultable compounds of high volatility and stability,
investigators have synthesized and characterized a wide
varlety of organic complexes of uranlum, thorium, and the
rare earths. The most extensively studied classes of compounds
have beer the p-diketone complexes, the alkoxides, the cyclo-
pentadienides, and derivatives of these types.

This report 1s a compilation of properties such as
appearance, melting points, boliling points, solubility in
various solvents, stability, and mclecular complexity (ratio
of the experimentally determined molecular weight in a given
solvent to the theoretical value) for a large number of organic
actinides and lanthanides, The data were c¢btalned from
references which appeared in Chemical Abstracts, Chemical
Titles, and Nuclear Science Abstracts through May 1964,
Although the report was originally intended to cover mainly
volatile compounds, it has been extended for the purpose cof
completeness and comparison to include many compounds that
are neither volatile nor stable. Furthermore, the amount of
data for many of the compounds is very limlted.

The compounds have been arranged in the order indicated
in the contents; however, the P-diketone complexes of
uranium(IV) and (VI} and the alkoxides of uranium(V), thorium,
and cerium are sc¢ numerous that a brief explanation of theilr
order of arrangement may be helpful in locating a given
cempound within one cof these classes, The p-dikeéetone complexes
have been divided intc four groups according to the following
types of B-diketones: (1) CHzCOCH,COR, (2) RCOCH,COR,

(3) CgH5COCH,COR, and (4) CFZCOCH,COR (R may be any group
from H or CHs - up to very complex radicals). The alkoxides
are arranged in order of increasing number of carbon atoms

in the alkoxy groups. Within a given alkexy group the primary
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alkoxides are followed by the secondary.alkexides, and the
latter, by the tertiary alkoxides. Derivetives are arranged
according to the parent compound. For example, (n-CgH,0),UC1
follows (n-CgH-0)gU and NaU({OCpHg)e follows U(0CzHg)s.

For convenience, references are given along with each
compound and are keyed to the data when a compound has two
or more references. The references are also listed in the
bibliography. The following abbreviations are used for
common organic radlcals and for some of the journal references:

ABBREVIATIONS

THF = tetrahydrofuran

Me = methyl

Et = ethyl

Pr = propyl

Bu = butyl

Am = amyl

Hex = hexyl

Ph = phenyl

CA = Chemlcal Abstracts

ACS = Acta Chem, Scand.

Ann = Iiebigs Annalen der Chemle
JACS = J. Am. Chem. Soc.

JINC = J. Inorg, Nucl, Chem,

JC8 = J. Chem. Scc,

JCP = J. Chem. Phys.
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ORGANIC ACTINIDE AND LANTHANIDE COMPOUNDS

Moleculay

probably dimeric

Color,
Crystalline
Compound Form m.p., °¢c b.p., °C/mm Solubllity Stabllity
Lanthanum
{CsHg Jala colorless Bolid 395(3light sublimes 260/ woderately s, dec. by water,
dee, ) 0.0001 pyridine, THF, air, 4il.
glycoldimethyl aclds, C8,
ether, dioxane; CCl,, CHCla
1. petrcleum ether,
benzene, cyclo-
hexane; sparingly
5. liguid ammonia
(MeCOCHCOMe ) o La 185¢3! 8. alcoholts!
151440} benzene {52
1ha-143079!
softeng 85, melts
119-151150)

(MeCOCHCOMe }3Las 2H,0

(MeCOCHCOMe }ala: FHy
{MeCOCHCOMe ) gLa- CgHgh
(MeCOCHCOMe)aLa‘cj
e
(MeCOCHCOPh )5 straw-colored solid
La+2Hz0
{ PhCOCHCOPh )5 light yellow
La needles
{PhCOCHCOPh ) 5 strew-yellow solid
La+Hz0
{PnCOCHCOPh } yellow needles
La.- NHy
Cerium(III)
{CsHg)sle orange-yellow
crystalline
solid
‘MeCOCHCOMe },Ce  fawn-colored

solig!®

softens B5-91,
gas evoly.
147-151, !¢
melts 185-
190(55)

7.5

142

192

108-109
141-143
142-145

99

sublimes 230/
Q.0001

435 (slignt
dee. }

331-132(2?
kg-1y7i7o!

5. benzene, CHCla,
nearly 1. water

s, alcohol

5. benzene, C(HCl,;
nearly 1. water

moderately s.
pyridine, THF,
glycoldinethyl
ather, dioxare;
sparingly 8.
liguld ammonia;
1. pesroleum
ether, benzere,
cyclohexane

&, aleohol;
Slightl%’ 8.
ether!?

leses NH; in
bolling alechol

loses NHg
upon standing
in eir

dec. by water,
air, dil. aclids,
C8z, CCl,,

CHC1,

velues between
monomer and
dimer in GC1,¢3?

Complexity

ta})

Reference

Remarke

tslsace 78 U2
t74da08 76 6210

t2tpnn, 331 334
(19)per, 538 1577
{7relgaes 70 3142

(50 )Kennelley,
Thesia, M3U (1956}

siann. 331 33

(s0)kennalley,
Thesis, MSU (1956)

t40)mer, 53B 1577

(40)mer, 538 1577

t+2)Ber, 538 1577

{821gazz. chim,
ital., 79 731

t401Ber. 538 1577
(81lganz. chim.
1tel. 79 731

teolper, 53B 1577

fsiyacs 78 b2,
741 1acs 76 6210

(GJAnn. 331 334
trolgacs 7o 3142

solubllity data
1n venzene'3°)
X~ray datals?)

IR spectra’so!
X-ray datalso}

magnetic data,
77-255% 2]



Compound
{MeCOCHCOMe )5
Cer3H.0

Cerium(IV)

(MeG ), Ce

[Et0}Ce

{n-Pr4 ), Ce

(1-Pro}, e

(1.Pr0),
{e-1-PreH

{1-Pro),
Ce-CgHaN

(n-Bud),.Ce

(1~BuQ ) Ce

{sec-Bu0 ), Ce

{£-Bul ), Ce

{t-Bu0)gCeCl-
OgHSN

(CC1aMe ,00),
Ce-CgHgN

(n-AmO }, Ce

{neo-Amd ), Ce
{[MegCCH,0]4C8)

(Me n-PrCHO),Ce

Color,
Crystelline
Form

m.p., %

b.p., 20/ /mm

yellow crystals

yellow golid

yellow solid

yellow solld

vellow solld

crystalline
solid

yellow crystals

yellow solid

yellow solid

yellow needles

lemon-yellow
crystals

¥ellow solid

vellow solid

145

dec, without
melting above

200

dec. without
melting above
200

dec. without
malting above
200

dec. witheout
melting above
200

dec, without
melting above
200

dec, without
melting sbove
200

nonvolatile

nonvolatile

nonvolatile

sublimes,
160-170/0.05

nonvelatile

nonvelatile

nonvolatile

sublimes,
140-150/0,1

dec, 115-120/0.1

nonvolatlle

sublimes,
260/0.05

nonvolatlle

Meolecular
Solubility Stability Complexity Reference Remarks
(82pnn. 331 334
1, bolling dec, by water (8) 505 2260 (1956)

methanol, benzene,
Pyridine, teluene

1. benzene,
toluene

5. benzene,
toluene

8. organic
solvents

s. 1scpropyl
alcohol

s, pyridine

8. benzene,
toluene

B, benzene,
tolusne

8. benzene,
toluene

8. bennmene,
toluene

8,benzene,
teluene

B, benzene,
toluens

5. benzene,
teluene

dec. by water

dee, by water

diesoclates
1009/0.05 nm

dec. by weter

dec. by water

dec. by water

dec. by water

dec, by water

4,30 in benzene
3.44% in teluene
{ebulliometric)

3.13 in benzene
2,78 in toluene
(evulliometric)

4,20 in benzene
3.48 in toluene
{ebulliometric)

4,20 in benzene
3,40 in toluene
{ebulliometric)

2.99 In benzene
2.80 in toluene
{ebullicmetric}

2.5 1n bhenzene
2.2 in toluene
{ebulliometric)

4,20 in benzens
3,40 in toluene
{evulliometric)

2,53 in benzene
2.4% in toluene
{ebullicmetric)

3.11 in benzene
2.79 in toluene
(ebulliometric)

'e)y0s 2260 (19%56)

(8)y0s 2060 {1956)

181708 60 (1956)

t8) 108 2280 (1956)
(9) 105 3469 (1956)

(8) 508 2260 (1956)

(o) os 2260 (1956)

telsos 2260 (1956)

(9dy05 3485 (2956)

(10l 508 2600 (1957)

hrelges 2600 (1957}
(12)308 4651 (1958)

18)508 2260 {1956)

telgos o260 (1956)

(2505 369 (1956)



Compound
(Me 1-PrCHO),Ce

(EtzCEO),Ce

{t-Am0 ), Ce

(t-AmO )
teCl: CyHal

(Me on-Pre0),Ce

{Me 21-Prc0),Ce

(MeEt ,C0 ), Ce

(MeBtn-Prco), Ce

(Et,00),0e

(MeCOCHEOMe ) 4 Ce

(MeCOCHCOPh), Ce

(PRCOCHCOPR ), Ce

Prasecdymium

{CeHg )aPr

Color,

Crystalline Molecular
Form m.p., °¢ b,p., °C/mm Sclubllity Stebility Complexity Reference Remarks
nonvolatile 8. benzene, 3.00 in benzene (2705 3469 (1956)
toluene 2.82 1n toluene
{ebulliometric)
nonvolatile 5. benzene, 2.90 in benzene 81308 3469 (1956)
toluene 2.80 in toluene
- {ebulliometric)
yellow solid sublimes, 3. benzene, dec. by water 2.4 in benzene t10) 305 2600 (1957)
240/0.1 toluene 2.2 in toluene
(evbulliometric)
pright yellow (103508 2600 (1957)
erystals
bright yellow 146/0,05 8. benzene, dec. by water 1.4 1in henzene (10) 508 2600 (1957)
liquid toluene 1.1 1n toluene
(ebulliometric)
bright yellow 132/0.05 8. benzene, dec. by water 1.1 in benzene (rol508 2600 (1957)
Ilgquid toluene 1.0 in toluene
{ebulliometric)
bright yellow 140/0. 06 5. benzene, dec. by water 1.4 in benzene (10) 508 2600 (1957}
liquid toluene 1.1 in toluene
(ebulliometric)
eright yellow 150/0.,05 &. benzene, dec, by water 1,0 in benzene (10)3cs 2600 (1957}
1liguid toluene (ebulllometric)
bright yellow 154/0.05 s, benzene, dec. by water 1.1 in benzene (29) 3¢5 2600 (1957)
l1iquid toluene 1.0 in toluene
(ebulliometric)
black metallic 171-172¢42) 8. organic {41)gompt. rend, crystal dataleo!?
crystalg (42} solventa(+l! 157 50
(381 pcta Oryst.
12 817
red=brown 187-168 alightly =, 181)gapn. ohim,
crystals venzene, CHCL,; ital. 79 731
1, alesheol,
water
red-brown 192-193 %4 81ightly s. (61)gazy. chim. erystal datal?s!
solid benzene, CHCLa; ital. 79 731
i. eleohol, (78]
{axr) Acta Cryst.
water 0 605
pale green 415 (slight sublimes, moderately 8. dec, by water, s)gacs 78 42 yisiple absorption
erystalline dec. ) 220/0,0001 pyridine, THF, alr, dil. t7e) JacE 76 6210 spectra in THF;
golid glycoldimethyl gelds, C8,, — magnetic dats,

ether, dioxsane;
gparingly s.
liquid ammonia;
i, petroleum
ether, beazene,
cyclohexsane

0C1,, CHClg

7?_29501(( =)
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Compound

(Me COCHCOMe ) Pr

{MeCOCHOOPh }o
Pr-2H,0

(PhCOUELOPh Ja
Pr.HgC
Neodymlum

(OgHg Jolid

{MaCOCHCOMe } 5 Nd

{MeCOCHCOMe )5
Nd - 3H0

(MeCOCHCOPN ) 5
Nd-2H0}

{ PRCOCHCCPh } 5
i+ H 0

Samarium

(CsHs JaSm

{€sHs ) 2SmCL

{CaHg }SmMC1,
(THF )a

Color,

Crystelline Molecular
Form m.p.; °C ©.p., °C/mm ‘Solubility Stability Complexity Reference Remsrks
M@tgym ﬂﬁa'( ) 5. 08, ether, ~L91nc%“’ f23)ann 331 334
solid(?® 14314k lro CHC1g, bgnzene, {ebulliometric) 1701108 0 3140
alcohol —
gresn-yellow solid 106-108 8. benzene, CHllg; tellpapx, chim.
nearly L. water ital. J¢ 731
yellow sclid 146-152 8. benzene, CHClg; t81)gazz, chim.
nearly 1. water 1tal, 79 731
reddish-blue 380 sublimes, moderately &, dec, by water, 1,0 in THF (s)7a08 18 42 magnetlc data,
erystalline solid 220/0.0001 pyridine, THF, alr, dil. {isothermal (74)gacs 76 6210 77-205% (5}
glycoldimethyl acids, C8z, distillation e
ether, dioxane; CCl,, CHCl, method )
gparingly s.
liguld ammonia;
i. petroleum
ether, benzene,
cyclohexane
violet crystals!®’ 144—1%6:3’) 5. CSp, ether, 1,97 in(eghyl (3)gnn, 331 334 solubility dats
1d.nusiTe CHOl,, Denzene, sulfide!® (70} in benzene, CCl,
b
14416501 alcohol'? (ebulliometric) JACS JO 3142 acetylacetone,
gc1, (%9 (s9)gennelley, CHCL, ' 5°)
" Thesis, MSU Y-ray datals®!
{1956)
144146 {so)gennelley, visible and uv
Thesis, MSU spectra in CHCla;
{1956) IR spectra; X-ray
data
pale lilac solid 106-108 &. benzene, CHCla; tedlgazz. chim.
nearly 1. water ital, 79 731
lilac-green 147-150 5. benzene, CHCls; {81lgazz, chim.
dichroism nearly i, water ital, 79 731
orange crystalline 365 sublimes, moderately s. dec. by water tslgacs 78 42 magnetic data,
solld 220,/0.0001 pyridine, THF, air, dil. acids 174} 1808 76 6210 77-295%K"' S
glycoldimethyl C8., CC1,, -
ether, dicxane; CHC1,
sparingly s.
liquid smmonia;
1. petroleum
ether, benzene,
cyclohexane
yello'?' , none, dec. sublimes, s, THF; 1. dec. in air, (s+)gacs 8% 672 nagnetic data
soligls4-81.88 above . 180-250,/ hydrocarbons, protolytic (a2} 195,
pop (SHr81s88) 0.00001054,82) CSE("'sa’- solvents!54,51) TID 17309 3009k 5¢,088,88)
oo, ter? {a1lrrp 15018 IR sbsorption
54,81
{selrrp 19613 peaks =
tan needles'#2:28) none. changes nonvelatile 3, THF, acetone thermally (e=)r1p 16204 IR absorption
eolor at S5; at reduced somewhat 5. unstable; dec. (sedprp 15613 peaks'®?
progressively pressures'®2! benzene, diethyl in alr angd
darkens %o sther; 1. CCly, water{®e
aholezssel CS,, alkanes (82!
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Compound
(MeCOCHCOMe )5 Sm

{MeCOCHCOF }5
Sm- 2H 0

(PhCOCHCOPh }5
Sm-Ho0

Eurcpium

(CsHs )Eu (THF)

{Cglg )EuCl,
{THF )5

{MeCOCHEOMa ) gEu

Color,

{MeCOCHCOMe ) gEu .+ 3H,0

Gedolinium

(CsHs )aGd

(Cglg ) 2GaCL

(CgHg JGAC1,
{THF},

Crystalline Molecular
Form m.p., °C bE.p., °C/mm Solubility Stabllity Complexity Reference Remarks
bright yellow 146-14722 8. alcohol, CCl, ~1.85 in cgpf®’ talann, 331 33%
solig!® 1441450 7a) €8,%3%); gligntiy {ebu11{ometric) (70)
B JACS 7O 31he
5. water —
straw-colored 103-105 s.benzene, CHClg; te2lgazz. chim.
solid negrly i. water ital, 79 731
golden-yellow 148-149 5. benzene, teligazz. chim.
solid CHClg; nearly i, ital. 79 731
water
brown shiny 5. THF t83)p1p 17309
solid
purple none-changes  nonvolatile 8, THF, acetone; thermally tezlprn 16024 magnetic data,
soligfeas8e) color at 59; at reduced somewhat &. unstable; testq1p 17309 194, 300°kfes.se!
darkens predsures (82) benzene, diethyl dec, in alr IR ahsorgticn
progressively ether; 1, CCl,. and water(82! tesdrp 19613 peaks'e?
to 2koie2 0a ¢85, alkanes(®2)
1hh-1u5i7el, §. benzene, CCl,, frolgacs 7o 3142 solubllity data
turned brown CHC1,, {sa) in benzene, CCl,,
above 150 acetylacetone! 28 Kennelley, acetylacetone,
Thesia, M3U ]
wilthout (1956} CHCls H
melting!®e? : X-ray datafse!;
t2elgacs g3 1079 visiblie spectra
in benzene,
cc1q(25)
145-147(dec} E5°)Kennelley, IR spectra;
‘Thesis, M3U X-ray dats
{1956)
yellow crystalline 350 sublimes, moderately s. dec. by water, (8)yacs 78 42 magnatic d?ta,
solt . o - oxls)
olid 220/0.0001 pyridine, THF, air, dil. 174) 708 76 6210 77 - 295°K
glycoldimethyl aclds, C8;, o
ether, dioxane; cCl,, CHCls
sparingly s.
liguid ammonia,
i. petroleum
ether, benzene,
c¥clohexane
colorless none, dee. sublimes, s, THF; i. dec, in air, 1.16 in THF ts4drp0s B85 o72 magnetic data,
crystals above 140° 150-250/ hydrocarbons protolytic {etullio- (80} 426 195,
0.00001154! C5, (80,51 ,86] solvents metric) 5,860,831} TID 14260 3019k (5488, 22)
s PRLLEFLER] (81lrp 35018 IR absorption
) peaksfsq,au)
{e8lrTp 19613
teelerp 17309
purpl? ) cloudy nonvolatlile 8. THF, acetong; thermally ~1.36 in THF {e2)rrp 165224 IR ab?o tion
spiigt8e,8e liquid at at reduced somewhat s. unstable; {ebulliow (as) penks'82
ggelez,ee) prassuresi®2) benzene, diethyl dec, in air, metric)!8?! TID 19613
ether; L. CCl,, water!8e

C8,, alkanes!(®2)
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Color,

Crystalline : Molecular
Compound Forn m.p., °C b.p., °C/mm Solubllity Stability Complexity Reference Remarks
(MeCoH, ) 3401 colorlegs solid 188-197 sublimes, s, THF, benzene, dec. in air, 1,12 in THF; {se)gaps 85 672 IR absorgtion
135-230/0,00001  08,; slightly a. protolytie 2.13 in benzene {81 )prp 15018 peais (8%
' petroleum ether solvents CCl, {ebulliometric)
(MeCoHy), . white erystals 207-200 sublimes, a. THF, benzene, fairly stable s+ ga0s 85 672
(Me00)Gd 160-250/ acetone, €8y, in elr; dec. (PSP —
0.00001 154 petroleun in water!®+,82}
ethep(Bts22} fBelyrp 19613

{MeCOCHCOMe }o0d " Ho0 142 {olBar. 53B 1577

{MeCOCHCOMe }50d - CgHgN 139.5 tsolger, 538 1577

{MeCOCHCOPh )5 colorleas 8olld 100-101 8, benzene, ‘61lgazs. chim,

Gd«2H 0 CHCls; nearly ital 79 731
1. water
{PhCOCHCOPh ) 4 green-yellow by 214-216 8, benzene, CHClg; l62)Gazz, chim.
Gd+Hz0 transmitted light; nearly 1. water ital. 79 731
roae=yellow by
reflection
Dysprogium
(CxHg }aDy vellow crystelline 302 sublimes, moderately s. dec. by water, ') gacs 8 42 magnetic data,
solia 220/0.0001 pyridine, THF, alr, dil. TT-295%K
glycoldimethyl acida, C8,,
ether, dioxane, £Cl,, CHClg
sparingly s.
liquid ammonis;
1. petroleum
ether, benzene,
cyclohexane
(CsHs }2DyC1 yellow 343-346 sublimes, 5. THF, 1. dec. in air, Is4)5a05 85 672 magnetic data
solig{34:81,28] (dec)'=ss 150-250/ hydrocarbons, protolytic t83)e1p 17309 195, 300°% (54,50,
81, 0.00001 {S4re2l 0a, (4,020 golvents (54,81} IR absorption
sal ccl‘(au f81)TID 15018 peng(SA,all
feslerp 19613
{CsEg )DYC1, ecolorless needleg  85-G0(dec) s. THF; slightly therma11¥ (83)r1p 17300 magnetic data
(THE }o s, benzene; i, unstable!a?? tag) 19%, 300K
2 TID 19613
petroleum
etherfea!

(Cells )2 (MeO)Dy  yellow solid dee. »235 sublimesg, 8. ?HF, b?nzene dec. %n a.1rj (s¢)gpce 85 &7z IR absorption
160-230 g 854,82 wateri®4:62 spectra in
0.00001{5‘,52’ = t82)rIp 16204 cs, (%4

(selprp 19613
Holmium
(CsHg ) pHoC1 yellow-of&nge ) 3uo-3?3 sublimes, s, THP; i%. dec, in alr, (=417acs 85 672 magnetic deta
crystals' 94284280 dec) (5% 210 hydrocarbons protolytic y 195
ese ( ) el, 0.05;01(54’31) ng("131 ! sclveng;("lsl) (82211D 17309 3009k (54, 83,88)

ael

0014(51]

tsilrrp 15018
tss)rIn 19613

IR absorption
peaks(s'!ﬂl’
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Color,

Crystalline . Molecular
Compound Form m.p., °C b.p., ®C/mn Solubility Stability Complexity Reference Remarks
{CsHg JHoC1, yellow-orange 84-92 nonvolatile at s. THF, acetcne; thermally 1.12 in THF tazlpyp 16204 IR absorptien
(THF )5 solid reduced scmewhat s. unstable; dec, {ebulliometric}ie2! taelorp 19613 peaks (82
pressures‘az} benzene, diethyl in air,

ether; 1. CC1, water!8z)
GS, alkanes'®?

Erpium

(CsHg )BT pink crystalline 285 sublimes, moderately s. dec. by water, Islrace 78 2 magnetic data,

solid 200,/0.0001 pyridine, THF, air, dil. T7~295°K;

Blycoldimethyl eclide, OEg, wiginle absorption
ether, dioxane; CCl,, CHC1, spectra in THF
sparingly s,
1iquid ammonis;
i, petroleum
ether, benzene,
cyclohexane

(CgHs ) pErCl pink go0lid none, d¢ec. sublimes, s, THF; 1. dec. in air, 1.02 in THF tne) ts4}pacs 85 672 magnetic data

above 200° 150-250 drocarbons rotolytic {ebulliometric)is+ 185
0?00001{5‘J°°’ 2§2‘54'5°'51 Eolvenisls‘i te2'TIp 17309 3000k (54, 82, 851
83, lesdrp 14260 IR absorption
Bo) peaks(s“anj

{CxHs JEXCl,
{THF }a

{ CgHg } gErT

(CgHg ) EriH,

(CgHs )2 (MG )Er

(CgHs )5 (HCOO )ET

{CgHg ) o {MeCO0)

Er

(MeCsH, J sEYCL

pink soligfem sl

pink crystals

pink solid

pink solid

pink sclid

pink solid

plnk solid

91-g4le2.,5e)

270(dec )

330-334

236-240

none, dec,
above 270

331-335{dec. )

119-122

nonvelatile at
reduced
pressurest®e’

sublimes,
150-250,/0.00001

sublimes,
1BO-245/
0.,00001 (54,82}

sublimes,
160200/
0.00001

sublimes,
165250/
0.00001 54,82}

sublimes,
160-250/
c.oo001!94, 82!

sublimes,

135-230/
c_oooc1ier)

s, THF, acetone;
somewhat 8,
Benzene, diethyl
echer; 1. C8p,
€C1,, alkanes!®2)

8, THF, acetone;
8lightly 8.
tenzene; i.
petroleun ether

s, THF, acetone;
8lightly =s.
benzene; 1.

petroleum
ether|54:82)

s. THY, (8.,

benzene
s, THF, i.

benzene, CCly,
Cszfsc,az)

slightly &. THF,
benzene, CS,B4r82)

s, THF, benzene,
C3p; slightly s,
petroleum ether

0014(30,51)

thermelly
unstable;
dec, in alir,
waterfez!

dec. In air
watex":s‘ssgiJ

dec, in air,
water

Falrly stable
in elr; dec, in
waterls+,22]

gtable in air;
dec. 1n
water!se. 82}

dec. in air,
protolytle
solvents, CCl,

~1.35 in THF
{ebulliometric)(s2)

2.10 in henzene
{ebulliometric)

(s1lprp 15018
fes)orp 19613

(s2lprn 16204
(83)r1p 17300
taslorn 19613

ts+lgacy 85 672
(81)pyp 15018

t=+lgacs B85 672
tsz2)prp 16224
(eelprp 19613

(4171008 85 672
te2)mrp 1600k

(sadgaps 85 672
fez}rrp 16224
(es}prp 19613

(=+}yace 85 672
(ezhrrp 16224
taedrrp 19613
{s4isacg 85 672
(extrrn 15018

magnetic data
194,
3000K{s=,aa )
IR absorpltion
peaks (82

IR absorption
peaks(ae

IR absorption
peaks in CS5z

IR absorption
peak=(54,azl
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Color,

Cryatelllne Molecular
Compound Form m.p,, 9C b.p., °C/mm Solubility Stability Complexity Reference Remarks
(MeCBH4)E plnk solid 199=201 aublinmes, &, THF, benzense, falrly stable 2.1l in benzene ts+)gacs 85 672
(MeCOO )ET 160~250/ ethyl ether, in air; {ebuliio- taal
0.00001 154,82} ¢cl,, C8z; 1. dec. in metric!s4:8e) TID 17309
petroleun water(54,88) {e8)p1p 19613
ether!®®
Ttterpium
[CsHg Ja¥h dark green 273(s1ight sublimes, moderately &, dec. by water, ts)racs T8 42 magnetic data,
cryetalline dec. ) 150/0.0001 pyridine, THF, air, dil. TT«295°K
solid glycoldimethyl aclds, CSg,
ether, dloxane; CCl,, GHCl,
sparingly 8.
liguid ammonia,
1. petrcleum
ether, benzene,
cyclchexane
(CsHy )a¥oC1 orenge-red nene, dec. sublimes, s. THF, 1. dec. in efr,  1.04 in THF 's4)74cs 85 672 magnetic date 195,
crystals apove 2L0° 220/ hydrocarbons1 protolytic (ebullio=- taslpp 17309 3010K (54, 83,88
0.0000) 54,81} Csa(so,so,ax aolvents' 94, metric)(s"al' IR absorpticn
: tm,l {eo)lpyp 14260 peaks‘54’a°'
81
co1, (89s83) t81trIp 15018
lae)TID 19613
{CsHg )¥BOL, crange 78-81182:82)  nonvolatile s, THF, benzene thermally tazlpry 16204 magnetic data
(THF ) erystals{ee; a8l at reduced ether, acetone; urnistable; (83) 194, 3009kfs2.88
pressure!(®2] 1. petroleum dec. in air, TID 17309 IR absorption
ether water(®2 teslrrn 19613 peaks (82
(CsHy )2 (MeO)Yb  orange solid 290-305 sublimes, &, THF, C8 dec. in air (s4)gacs 85 672 IR absorption
(54588 [ b —=
160-200/ benzene [®4:8% water!s+:22 (a2l peaks in
G.00001 54s02) TID 16224 osglo4,enl
tee)rrn 19613
. (54}
= 3 - r
(CsH}o(PhO}YD  red seolid 382-386 sublimes slightly 5. THF very stable JACS B5 672 IR absorption
275/ i, benzene, ether, in air(54:22) (e2)prp 16224 peakg (82
0.0001(54s32} pyridine, CS,
neetone (84,82 (s8)prp 19613
Cg HCOO)Yb orange powder none up to nonvolatile 8, THF; slightly falrly stable (s4)1acs 85 672 IR absorption
2 ge p p
400°, changes at reduced S, benzene; 1. in air; ?ec. (s2)prp 16224 peaks
color »250°  pressures'®? petroleun ether in water(®4s82}
thermally
unstable!®?!
(CaHg )z (MeCOC)YL orange solid 325-329{dec.} sublimes, slightly s. stable in air; {s4)gacs 85 672 IR absorption
]
160250/ THF, benzene, dec, in ts=lrrp 16000 peaks (S4:82
o.00001 t54s82) Csefsc,ael water(34,82)

{CgHg } - (FhCOQ YD

(MeCgH, ), YBCL

orange sclid

red solld

350-375(dec!)

115-120

sublimes,
270/0,001.194,82)

sublimes,
135-230/
0.00001

very slightly
s. THF

s
benzene Btr8al

8. THF, benzene,
C8,: slightly s.
petreleum ether

felrly stable
in air; dec.
in water(S4,82)

dec. in air, 1,07 in THF

protolytic 2.06 in benzene
solvents!S4s {ebullio-
metric) {S4r8}

cel, tet?

t88)p7p 19613

(s433acs 85 672
tsz)rrp 16224
tealprp 19613

ts4)1acs 85 672
{exdpin 15018

IR absorgtion
peakg (@2
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Color,

Crystaliine Molecular
Compound Form m.p., °cC B.p., °C/mm Solubllity Stabllity Complexity Reference Remarks
Lutetium
(CyHs ) 2Lud2 pale greenish- 318-320!54) sublimes, s, THF; i. dee. in air, (s4)3acs 85 672 magnetic date
white crystals(5" 170-240/ hydrocarbons, protolytic tas)prp 17309 at BOODxtﬁq,aa,aﬁ
0.00001%84! 0,154 soivents! 54! IR absorption
tesdpn 19613 peak ¥+
{Cgllg JIucl, white crystalline 76-78 s. THF, benzens thermall¥ ) tsalprp 17308
(THF ) soltd diethyl ether; unstable'®? teelrip 15613
i. petroleum .
ether!se)
Thorium
(Mel),Th white powder nonvelatile i. benzene dec. by water telres 1091 (105%)
up te 300/0.05,
dec. above
300/0.05
(Et0},Th white solid nonvolatile speringly s. dec. by water; (slyes 1091 (1954}
up to 300/0.0% benzene, ethyl dec. above
alcohol 300/0.05
{1-Pr0},Th white crystalline sublimes, s. benzene, dec, by water 3.8 in benzene; Yedsog 1091 (1954)
s0lid 200-210/ Lsopropyl 1.8 in isopropyl
0.05«0.1 alcohol alcohel
{ebulliometrie)
{n-Bu0),Th solid nonvolatile 8. benzene 6.44 in benzene (e)scs 2260 (1956)
in vacuo {ebulliometric)
{sec-Bub },Th nonvolatile s, benzene 4,2 in benzene t9dges 3u60 (1956)
(ebulliometric)
(t-Bu0),Th sublimes, &, bpenzene dec, by water 3.4 in benzene (71308 388 (1954)
160,/0.1 (ebuliiometric}
(Me2(CC1,)00), dee, 115- (12lycs 1651 (1958)
Th.2CgHsN 120/0.1
(n-AmQ }4Th solid nonvolatile 8. benzene 6.20 in benzene t8lyes 2260 (1956)
in vacuec {ebulliometric)
{nec-Am0),Th solid nenvolatile 5., benzene 4.01 in benzene (8)3cs 2260 (1956)
{[MeaCCHL0},Th) in vacuo (ebulliometric)
{EtzCHO ), Th nenvolatile s. benzene 4.1 in benzene teigcs 3469 (1956)
(ebulliometric)
(t-Am0),Th 208/0.3:7’) 3, benzene dec. by water 2.8 in benzene {713cs 3488 (1954)
10
198/0.1 (ebulliometric) {10) 308 2600 (1957)
(Meon-Pri0),Th dec. above s, benzenea dec. by water 2.6 in benzene 170508 3488 (1954)
120/0.1 (ebulliometric)
(Me pi-PrCo},Th dec. above 5. benzene dec. by water 2.3 in benzene (7)5cs 3488 {1954)
120/0.1 {ebulliometric)
(MeEt ,C0),Th 148/0.1 5. benzene dec., by water 1.8 in benzene (70308 3488 (1954}
*
{ebullicmetric)
{MeEtn-Pr¢0),Th 153/0.1 s. benzene dee, by water 1.7 in benzene 17)gc8 3488 (1954)
{ebulliometric)
(MeEti-Prc0),Th 135/0.05 8, benzene dec, by water 1.0 in benzene 173108 3488 (1954)

(ebulliometric)




- 9T -

Color,

Crystalline Molecular
Compound Form m.p., °C b.p., °C/mn Sodublilty Stability Complexity Reference Remarks
{EtaC0),Th 148,/0,05!7} 5. benzene dec. by water 1.0 in benzene 70508 3488 (1954)
le}
188/0.1 (ebulliometric} (10 ge5 2600 (1957)
Th{BHy e white crystelline  203{dec.) v.p. = 0.05 mm s. THF, diethyl stable at 13815008 71 2488
solid at 130° ether; ~ 1%0°
v.p. = 0,2 m i, benzene
at 150°
{CgHg J4Th colorieas dec, without  sublimes, 8. CHaClg, falrly stable 1.05 in CHBr? {2417 Natyrforsch. magnetic data 90,
crystals'®? nelting 170-190 CHGLlg, GHBTsj in airiasd; {cryoscupic ) [24) 17b, 276 2550K
~170 in vacuo!®¢}; 1. pentane, dec. by water, (s8)3INC £ 246 IR spectra NMR
sublimes benzene, diethyl dilute acids = data'2®
{dec.)!5®] ether, THF, and bases’®*!;
dioxsne, acetone, dec. in agp(s9)
CCI‘(EG‘S
{aalp {a4)
(e4) sublimes, s. THF, CHCly, dec. in air, 0.98 in CHaC1, TID 1874G magnetic data
{CsHg )3 ThC1 white solid 180-200/ CHalp; water 2+ {ebullio- {87 )1n 20123 IR spectra'84]
0.0001184} i, pe}-,ro]’.eum metric)ies? NME datal®?!
ethey! B4
{CaHs Ja(Me0)Th white s0ll1d sublimes, very &, THE; dec, in air (87 1prp 20123
100/0.,0001 mederately 8.
banzene, CHClg
{CgHg )a(n-Bu0)Th white solid sublimes, very s, THF; dec. 1n ajir te7}pp 20103
100/C. 0001 moderately &.
benzene, CHCl,
{MeCOCHCOMe ), Th colorless 171-1”{2("2) sublimes, s, benzenei 1.0 in 0.022 molal  72'Bull soe. ehim. IR spectra'®% 52
crystals(®: 77 781 171‘3( , 160/0.1'781, cuu;”ffﬂ], ethylene (3115 347 e
1715477 260-270/1 toluene!?7!, dibromide'72/, (a) gy, 1 33% UV spectra(88, 8113
170.8-1“{1"3' dec, 1387 ¢S, CHBry'®'; 1.2 in 0.019 X n 331 33 MM autalde),
168-170158} v.p. at 100° = slightly a. ether, molal ethylene 177 norg. Syn. IT Alamagnetic
1.2 $0.3 x 107°  ethylene dibromide!®! 123 (1946) susceptibility!?es
(78 dibromidef72); {eryoscopic); (783008 51 876 55);
1. water(72:8-77) 1.10-1,15(0.078 - 22 dielectric
petroleun ether! ™) 0.238 molal benzene) '®ohcs 105 189 polarization!2% 82,
{eryoscopic)i®!; (s2) sabs
Spectrochim. refrective
0.98-1.06 (0.059- 171}
Acte 17 248 index
0.158 molal cseg =L Yisible
(ebulliometzic) ®?; (5%)pisc. Faraday smectralt®);
H
0.90-0.73 {0.037 - Soc. 9, 125 cryotal dats (30,
0,177 molal CHCly) (1950) 1)

(t—.‘lml1it:vr|1etr:1.c‘s )3
1.21 -~ 0.89 in
CHBrs
{cryogeopic)

{3}

t2l)rcs néss {1958)
(571 qmCDp-2659
leelgacs 8o 5658

151)acta Chim, Acad.
Sci. Hung. 13 49

les)see 16 G20

(s5)y Indian Chem.
Soc. 34 189

tazlyos 1254 (1938)
t22lg08 1269 (1938)

{s8lgan. J, Chem. 36
574

{71014 1439

(28)gazz. chim. ital.

89 5339

t80)lacta cryst. 12
817

(31)gature 182 465
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Color,

Crystalline
Compound Form m.p., °C b.p., °C/mm Solubility
{MeCOCHCOMe ) 150 a. molten
Th»MeCCCH,COMe biphenyl, lo0°C E
(M2QOCHCOMe ) 4 Th- PhlNH, 115 slightly s.
ether
(MeCOCHCOPh),Th pale yellow 212-21% s, boiling benzene, dec, in boiling 1.02 in benzene
powder (23} (dec. ) 35)..‘ dicxanei p¥ridine, TaFi7el
white 216-p17!78 )3 anisole!78);
crystalsi7es81) 215-216(83} slightly s.

{MeCOCECO JaTh bright yellow
powder

Ole

(MECO-EEE?ug)‘Th white crystalline 195-206(dec.)
)
[¢]

powder

208-210{dec. )

H.
(MeCO—""’QEE JsTh white crystalline 193-194%

[ powder

benzene, toluene,
aniline,
pyridine
difficulty =.
boiling CHCla,
toluene, xylana‘Tah
very difficulty

&. boliling ethyl
acetate'T®

i. water,
acetone* 23!

boliling petroleum
ether, ether,
methanol, ethanol,
acetone, lecamyl
alechol, 1sohexancl,
C8z, CCLl,;, methyl
benzoate' 78!

tas)

dec, in bolling
THF, dioxane,
methyi benzoate

very 3. bolling
CHCl,, benzene,
toluene, Xylene,
anlsole pyridine;
very dirflculty

6. beliling acetone,
isvamyl alechol
isohexanol, ethyl
gcetate; 1. belling
petroleum ether,
ether, methanol,
ethanol, C8g, CO1,

very s. beiling dec. in beiling
acetone, lsoemyl THF, dioxane
aleohel, lso- methyl benzosete
hexanol, C8g,

CCl,, CHCl,,

benzene, toluene,

Xylene, ethyl

acetate, aniasocle,

pyridine;

difficulty s,

boiling methanol,

ethanel; 1. voiling

petroleum ether,

ether

very 8. boiling dec. in beiling
lsoamyl algohol, THF, dloxane,
1schexanal, C8a, nethyl benzoate
CCly, CHCla,

benzene, toluene,

X¥ylene, sthyl

acetate, anisole,

pyridine; very

difficulty s.

beiling methanol,

ethancl, acetone;

i. bolling

petroleum ether,

ether

Stability Complexity

(ebulliometric)(7e!

Reference

Remarks

(2) oRy,-2864
12)ann, 331 334

(25)p05 3 1133

(78)5. prakt,
Chem. 1 257

{e1dgazz . chim,
1tal. 79 731

(7els prakt,
Chem. 1 257

trely, prakt,
Chem. 1 257

{78i7 prakt.
Chem. 1 257



1
]
Q0

!

Color,
Crystailine
Compound Form

m.p.,°G

b.p., C/mm

Solubility Btability

Molecular

Complexity Reference

Remarks

H.
MeCo -2 Th  yelicwish white
a powder

Me

Th white powder

(PhCOCHCOPh ), Th yellow
cryste.ls(ﬁ;”’“l
20

(PhCOCHCOCHGPh ), white glossy
Th flekes

207-210

192-158

196(dec. ) (=%)
pap(tel
192_193t513
200,5-201, 5201
190-1g1 ¢!

110

very s, bolling dec. in
C8,, CCl,, CHCls, boiling THF
benzene, toluens,

Xylene, dioXane,

methyl benscate,

anisole, pyridine;

very difficulty s.

boiling isoamyl

gleohol, isohexancl,

ethyl a.ceﬁate;

1. boiling petroleum

ether, ether, methanol,
ethanol acetone

very 8. bolling dec, in
ether, methenol, boiling THF
ethanol, acetone,
isoamyl alcohol,
isohexancl, (8g,
CCl,; CHCly, benzens,
toluene, xylene,
dicxane, ethyl
acetate, methyl
benzoate, anisole,
pyridine; 1. beiling
petroleum ether

VETY 8. dec. in
pyridinet2s),
boiling acetone,
€8z, OCl,, CHCl,,
benzene, toluene,
xylene, dloxane,
ethyl acetate,
anisole, pyridine,
methyl benzoate!T8]
molten terghenylstaﬂ
biphenylf2!;

s, acetone, ether
benzene, toluene‘zs’;
very difflculty s.
boiling isoamyl
alcchol, isohexanol{7el;
1. weter, ethanoll®s),
boiling petroleum ether,
ether, ethancl,
methanol{7®

good radistion
stability=o)
high thermal
stabllity‘=e!

very s, bolling dec. in
ether, acetone, bolling THF,
isoamyl alcohol, methyl
isohexanol, C3;, benzoate
CCl,, CHClg,

benzene, toluene,

xylene, dioxane,

ethyl acetate,

anisole, pyridine;

very difficulty

s. boiling methanol,
ethanol; 1. bolling
petroleum ether

9.91 in benzene
boiling THF{7®) (ebulliometric)(7e}

{7y, prakt,
Chem, 1 257

(7el5. prekt.
Chem, 1 257

t2slacs 3 1133

trels, praxt.
Chem. 1 257

(s2)gezz, chim.
1tal. 79 731

t20)pgRE M 320

{78) peta Cryst.
10 805

(78)gota Cryst.
11 301

{2)opNT, 2864

H'E)J. prakt.
Chem, 1 257
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Color,
Crystalline
Compound Form

m.p,, °¢

b.p., 9C/mm

Molecular

Sclubility Stabllity Complexity

Reference

Remarks

PhCOCHCO~, yellovw-white
Th powder
4

NO;

PhCOCHCO,
Th cltron yellow

N, / crystals

PhCOCHCO
i) Th deep yellow

A crystals

PhCQCHCO
SV’Q Th yellow powder

OM:
/4

222-224 (dee, )

2B0-295(dec. )

242-25L (dee, )

214-215

very s. boiling dec. bolling 0.98 in benzene

acetone, CHCla, methyl {sbulliometric)
benzene, toluene, penzoate
xylene, THF,

dioxene, ethyl
acetate, anlscle,
pyridine; 1.
bolling petroleum
ether, ether,
methancl, ethanol,
iscamyl alcohol,
ischexanol, C3p,
ccl, :

very 8, boiling

THF, dloxane,

methyl benzoate,
pyridine; difficulty

&. bolling acetone,
anlscle; very
difficulty s. bolling
CHCls, benzene, toluene,
xylene, ethyl acetate;
1. bolling petroleum
ether, ether, methancl,
ethancl, iscamyl alcchol,
isohexanel, C8z, CCl,

very s. bolling dec. in boiling
CCl,, CHClg, THF
benzene, toluene,
Xxylene, dioxane,

methyl benzoate,
anlisole, pyridine;
diffieulty s. boiling
C3,, ethyl acetate;
very difficulty s,
bolling acetone,
lgocamyl alcohol,
1sochexanol; 1.

boiling petroleum
ether, ether,

methancl, ethanaol

very s, boiling dec. in beiling
acetone, CSp, CHCly, THF
benzene, toluene,
X¥lene, dioxane,

ethyl acetate,

methyl benzcate,
anisole, pyridine;
difficulty s, boiling
iscamyl elcohol
isohexanol, CClg;

1. boiling petroleum
ether, ether, methsncl,
ethanol

{7e)5. prakt.
Chem, 1 257

{78}y, prakt,
Chem. 1 257

(7o), prakt.
Chem. 1 257

(7ely, prakt
Chem. 1 257



Coler,

Crystalline
Gompound Form m.p,, 9% Pap., 2C/mn
PhCOCHCOD bright yellow 135-145(dec. )
NO ’Q V' Th powder
2
CMe 4

(PhCOCHCOA&} Th orsnge yellow 215-217(dec. )
‘4

powler

Qg -

R.
pncofto Th  yellow erystalline 210-21k({dec.)
6 A povwder

white povider 196-197

Melecular
Complexity

Reference

Remarks

Solubilifity Stapility
very 8, bolling dec, in boiling
acetone, CHCls, THF
benzene, toluens,

Xylene, diloxane,

ethyl acetate,

methyl benzoate,
aniescle, pyridine;
difficulty s.

boiling i1soemyl
alcohol, lsohexsancl;
1. boliling petroleum
ether, ether, methancl,
ethanol, C8p, CCl,

Very s. bolling dec. in boiling
CHCls, benzene, THF
toluene, xylene,

dioxane, methyl
bengzoate, anisole,
pyridine; difficulty

&, boiling acetone;

very difficulty s,
bolling iscamyl alcchol,
150hexanol, C8a, CCL,,
ethyl acetate; 1. bolling
petroleun ether, ether,
methanol, ethensl

very 8. bolling dec. in belling
8y, CCLl,, CHCg, THF, methyl
henzene, toluene, benzoate
*xylene, dicxane,

anisole, pyrildine;

difficulty s.

bolling acetone,

iscamyl alcohol,

isohexanol, ethyl

scetate; 1. boliing

petroleum ether,

ether, methanol,

ethancl

dec. in boiling
THF, methyl
benzoate

very 8. boiling
isoamyl) alcahold,
lsohexanol, C8z,
6CL,, CHO1,
benzene, toluene,
Xylene, dioxane,
ethyl acetate,
aniscle, pyridine;
very difficulty

8. bolling methanol,
ethanel, acetone;

i. beiling petroleum
gther, ether

(78l prakt.
Chem, 1 25T

(redg, prakt,
Chem. 1 257

t7els. prakt.

Chem, 1 257
(7&13_ praks,
Chem, 1 257
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Color,

Mclecular

Orystalline e
Compound Form m.p,, °C b.p., °C/mm _ Eolubiiity Stability Complexity Reference Remarks
Uranium(1V}
(Meo),U green solid{%2:48) geo, wi‘{,hm’)t nonvola.tile(up) spe.rj._ng:‘l. 5 oxi?iz.es J’.n probably (a8 la2) h08 T8 4285
42 48 48 4R, 48 48
melting'® to 300/¢.01 aleohiol V5" ajrtA®s pelymeric “'B)AERE/EMR/PR 1ohh
1. meth?.nol_,. ; dec, in
benzene 487, water (42 +8}
ether(+#)
(Bt0),U light green solld  dec. without  sublimea, slightly s, oxldizes in {42l sacs 78 4285
nelting'+2 220/0.0114® ethanol 42 -air; dec, 1in
¢ / i, ether(4®) water (111248 {42 ) AERE/EMR/FR 1044
(*)Chem, Ber. 85 267
{n-Pro),u green golid gublimes, 1. dimethyi~ oxidizes in (48) \wRE /EMR/PR. 1044
240/0,01 cellosolve elr; dec. in
water
(1-PrQ) U0 green solld sublimes, 1, dimethyl- oxidizes in (48) \5RE /EMR/PR 1044
160/0.01 ' cellosolve adr; dee. in
weter
[{i-Pr0)4AL],U  grass-green  ° 95-97/0. 001 s. pentane, very stable (2Ychem, Ber 85 267
viscous oil 1h3/1 hexane, eyclo- thermally;
269-271/761 hexane, benzens oxidizes in
(slignt dec.} alcohols alr; dec. in
water
[(1-Pr0)4ALl]a viscous olive- 111-120/0,01 s. pentane, oxldizes in air; (1)¢nem. Ber. 85 267
UCly green oil 160-16T/1 hexane, benzene, dec. in water
Xylene, iscpropyl
alcohol
{t~Bul) U green crystals dec. 5. petroleum less sensitive t42l1a0s 78 b285
ether to air oxidation
than other
U(IV) alkoxides
(EtEMeSiO)z green solid sublimes, oxidizes in air t‘B]AERE/EMR/PR 1044
ucl, 260/0.01
(Bt N}, U emerald-green 35.5-36.5 115-125/7 €. benzene, oxidizes in 0.90, 1.0 in Le2)gaps 78, 4285
crystals (dec.) ether, patroleum alr; dec. in benzene
ether water
{BH, ),U dark green sublimes, slightly =, felirly stable 1.06 {v.p. tes)gaps 75 219
crystals v.p. = 0.30 mm n -hep tane, nelow TO%; method )
(34.2%}, 0.56 benzene stable in dry
(b0, 223, 1.23 5. ether (forms air; dec., by
(48,29}, 2,15 etherate) water,
(s4.3°), 4.00 methanol,
(61.3%), 13.86 HC1
{19%3
(BH, )5 (BHaMe )U  dark green B5=06 sublimes, dec. by vater, 1.09 (v.p. terdyacs 75 222
crystals v.p. = 1.06 mm HCL method )

(25.3%), 2.13
(31.4%),3.37
(38.1°), 5.56

(45.4°), 8,52
(50.79), 14.%
(58.0°), 25.8
(65.67)




1

N

58]
1

—Compound

(BHaMe ), U

(CuHg )4U

(CsHs JaUCL

(CgHg }a (MeO}U

{CeHs )a (n-Bud)U

(CsHg ) (PROJU?

(MeCOCHCHO ), U

{MeCOCHCOMe ) (U

Color,

Crystalline .
Form mep-, 20 b.p., °C/mm Sclubility
lavender-hlack T2-T4 subllimes,
crystala v.p, = 0,24 mn
{40.17}, 0,34
(45.69), 0.51
(53.2), 0.8
(60.39), 1.03
(65.3°), 1.66
(10.69), 1.93
(73.72)
red crystals noenvolatile moderately a.
benzene;
sparingly s.
pentane, hexane
dark red 260265 sublimes 8, THF, pyridine;
cryatels above 180° sparingly s. C8a,
in vacueo CHCl,, CHEaCla,
water, 12N HC1;
1, benzene, 0Ly,
petroleum ether
green solid!es! sublimes, 8. petroleum

dark green
sol1g(84)

green 2o0lid

s0lid

green )
crystalgi4s 1t

1z0-125084 !

nonmelting
at mederate
temp.

1?6(4)‘.
175ty
173t28],
175_175fsal_
177 {gec) (23]

130/0.002125)

sublimes,
100/0., 0001 (54!

sublines,
140/0.0001

nonvolatile
at 130°

sublimes,
190/0.0001¢27;
dec, when

L élstilled(®8);

ether!8T)

8. THF, toluene;
slightliy 8.
petroleum
ether(g‘)

5. acetone, ether
ethanol, benzene,
toluens,
pyridine{®e,25);

v.p. = 0,0091 mm 1, water!2s’
at lsoo(ea)

Stabllity

dec. by
water, HCL

dec, ~250°
under Np;
slowly dec.
vy water

thermally
gtable at
300°%; dee.
in air;
alowly dec.
by water,
c8,, CHCl,
CHLC1p

dec. in air,
water; very
stable unger
high vac, (84)

oxidizes 1in
alr

oxidizes in
air(x,zs,ea,esh
dec. by aqg.
acids, bases(28)

Molecular

Complexity

Reference

Remerks

0,85 in benzene
{cryoscopic)

te7)racs 75 220

(2417, Naturforsch.
17b 276

{se)yrne o 246

tesdrrn 19367
(e7}prp 20123

tes}pIn 18749
fss)TID 19367
(e7iqIn 20123

tesdprp 19367

(s8lgacs 75 2446

(41Z. anorg. Chem.
40 218

(1) chem, Ber, 85 267
1a8) racg 78 2790
el gacs 75 2446
25)a0s 3 1133
{s7)aRCD 2659

tse)pise, Faraday
Soc. 3 125
(1950)

(se)yop 16 920

(39)acta Cryst. 12

.. 8

IR spectra;
dipole moment
(25°) in benzene
= 0; magnetic
moment = 2,78
+0,07 B.M.

magnetic data,
T7-306°K
IR and visible
spectra

originally

thought to be

(CoHig )o (Me0) U (55,
latest work
indicates only

onz MeO group ' ®7!
IR spectra'®+);
originally
thought. to be
{CsHg )5 (n-Bu0) U
or CSHS)?U-E
THF (B4, 85); latest
work lndicates one
n-Bud group'®?

reported as
(CsHg )a (PR0) Y5
however, later
work on similar
£ype compounds,
(CsHs )a (MeO)U
and (C5H5)3
{n-Bu0)U,
indicetes only
onz alkoxy group

IR spectral37s53]

magnetic date, T5-
330° ‘%8 cryatal
datal3°



Color,

Crystalline Molecular :
Compound Form m.p., °C b,p., °C/mm Solubjlity Stability Complexity Reference Remarks
(MeCOCHCOEL ) U solld 63‘25i; , 142/0.0002¢ 22 5, orga.ni(l.: , ,oxidizes in tzelynes 78 2790
59-60 88 v.p. = 0.02-0,04 solvents'28}; air; dec. by (e8]
mm et 13000280 i, waterf2e} aelds, bases JACE T5 2446
(MeCOCHGON - 11quid 158,/0.001 s, organle oxidizes 1n (=3)5508 78 2730
Pr U solvents; alr; dec. by
i. water a¢lds, bages
(MeCOCHCOL - 14quid 155/0.001“(‘5’) s. orsani{tc , oxidizes in t=e)gacs 78 2790
Pr).U dec., 130°'ee sclvents'2®’; air; dec, by (aa)
ACS 2Ly
1, water!esl aclda, bases g - 6
{MeCOCHCON - 1iguid 175/0.001 5. organic exldizes in (285208 78 2790
Bu}aU solvents; alr; dec. by
. 1. water acids, bases
(MeCOCHCOL - 11qu1c;.‘=§" dec, [&8) 158/0.c02128} s, organic | oxidizes in (2815405 78 2790
-1-3 a28) . .
Bu ) U solid v.p, ao?ég}g mm SOlventstesJ' air; dec. by tes) 1acs 75 2446
at 130 1. water gcids, basges
{MeCOCHCON - 1iquid 180,/0. 0001, s. organic oxidizes in tzelgacs 78 2790
Am) U solvents; gir; dec. by
1. vwater aclds, bases
{Me COCKC On- 1iguid dec. when s, organic oxidizes in t28)a08 78 27590
Hex ), U distllled solvents; eir; dee. by
1., water aclds, bases
1 {MecoCHCoPn), U red-brown eos(uecigéfs’; s, pyridine; oxidizes in_ : f2a)spcg 78 2790 magnetic data,
3 3 - N .
o solid 390 195 st slightly s. air" 8, e8,2% 5 (88} gang 76 2446 22,1%
210(dec.) H bengene; very dec, by acids,
W 197-198 8%} slightly s. ether, bases! 2® {23003 3 1133
' itm°1125, leo)ates accad.
oluene i Lincei 6 6
1. water!?®,zs} ineel £ 633
{)chem. Ber, 85 267
(MeCOCHCOCH, so1id 8o dec. when 5. organic oxidizes in f28)ya08 78 2790
OEt ), U distilled solvents; air; dec. by
i. water aclds, bases
(MeCOCHCO-é)uU solid 225{“1 v.p. too smell  &. organte oxi?u.ea in tze)gacs 78 2790
195 (=8 for measure- solvents (28 aiy(28s88l; (as)
ment at i, waterlza) dec. by scids, FACS T3 2446
1300(651 bases’ 28]
E (=28} . (28}
(E£COCHCOEL ), U Bolid 63 ) 145/0.0002 5. organic | oxidizes in t28) a0a 78 2790
G465t *.p. = Q.0077 solvents (281 girl2esea) =
mm at 130°(%8) i. water(=s! dec. by aclds, teadsacs 75 ohbé
bases' 2°
(n-PrCOCHCON-  solid 21 170/0.0003 s. organic oxidizes in Y28)5a0s 78 2790
Pri U solvents; alr; dec. by
1. water acids, bases
(PrCOGHCHO ), U s02id 131-133(dec,) dec. when oxldizes in feolgacs 75 2446
. distilled air
(PhCOCHCOPN ), U blac?-Yiolet 192-193¢17, a. benzene'1:28):  oxiqizes in arr(®reel; (1) chem. Ber. 85 267 magnetic data
. rogsbl 162“5 f aCEtone,(ggher, dec. bgﬂacids, t22) 5003 78 2790 at 22.1°C(°°:75)
red-brown 198-1 1ldine H bases — stal dat
powder (2%} (gec.g)?fﬁi- ziight1¥ ;5i ’ ° {2oipcs 3 1133 Frshen fee
- eo a5 -
185-186 . ethanol o 2s) 2004111 mccad.
i. water(2s,2s
Lincei 6 639
U751zt Cryst 10,

605

B Vg




Color,

Cryatalline Molecular
Compound Form n.p., °C b.p., °C/mm Solubility Stability Complexity Reference Remarks
(PhCOCHCO-ﬁ) o brown-mercon 206-207 8. organic leodatts accad. magnetic data,
y crystals solvents; 1. water Lincei & 639 21.5%
PhCOCHCO_ﬂ} ) y black-maroon als_alg a. organie (8o}
-Me . Attl asccad. magnetic data,
=01id {dec. ) solvents; 1. water Linced 6 639 21,79
PhCOCHCO-q) y black-maroon 265~2686{dee, ) 8, organlc ts0)atti accad. magnetic data,
crystals solvents; i, water Lincel & 639 21.7%
{CFCOCHCOMe ), U  khaki-green 1y6tae) sublimes, 5. organic oxtdizeg in tee)gaeg 78 2750 uv gpectraldt]
s014d[34] 138-14pi88? 100-110/ solvents(20); alr(=e,ee) tea) 146
0,0001034); 1. water!zs) dec, by acids, JACS 75 2
v.p. = 0.08 mm bases (28} {24)508 609 (1951)
at 1303[551
{CFsCOCHCOCF, },U brown crystals golael, T70/0.001128); 8. organic oxidizes in tzelgaos 78 2790
(=4) {as) —
~gp (o4 145(dec)to4]); solvents; air; dee, by tag)
sublimes, i. wateri cold aclds, bases; : JCS=609 {1951)
%0-50/0.001, a11. mopl=e? thermally
70-80/0.2 unstable'2s)
{dec, ) !+
(CFgCOCHCOEL ), U solid 60 116/0.001 g, organic oxidizes in (eadypcy 18 2v9s
golvents; air; dec., by
\ i. water acids, bases
n (CF;,COCHCOH— selild 15 132/0.001 8, orgenic oxidizes in (2E)J’ACS _7§ 2790
+= Pr),u solvents; alr: dac, by
' 1. vater acids, bases
{CFgCOCHCOL - s011d 78 134/0.003 8, organic oxidizes in f28)gacs 78 2750
Pr),U solvents; alr; dec.
1. water by aclds,
bases
{CFg COCHCON- liquid 142/0.005 s, organic oxldizes 1in (28) ars 78 2790
Bu} U solvents; alr; dec. by
1. water aclds, bases
{CFaCOCHCOL - s0lid 82 141/0,002 s. orgenic oxidizes in (28) 3505 78 2790
2 & e
Bu).U solvents: ailr; deec. by
1. water aclds, bases
(CF5COCHCOt - solid 136:“: 145/0.000228) ;5. organic ) ox141zes in t2s)gncs 78 2790
Bu U 1381ee v.p. = 0.068 mm solventsf®e!; airlzs,e9}, (sa) M
at 130°!es} 1. wagaries! dec. by aclds, JACE T5 2446
' bases (28
{CF5COCHCON- 1iquid 166,/0.,004 s, organic oxidizes in tze) gacs T8 2790
A:m)*U solvents; alr; dec. by
1. veter acids, bases
(CFaCOCHCOPR ), U " 191/6,003 s, organic oxidizes in taedgacs T8 27%0
solvents; alr; dec., by
1. water aclds, bases
{CF4COCHCOOMe ), U 30 114 /0, 0002 s. organic oxidizes in t=8lgacs 78 2790
solvents; air; dec. by

1. water acide, bases




Color,

Crystalline Molecular
Compound Form m.p., °C b,p., °C/mm Solubility Stability Complexity Reference Remarks
(CFaCOCHCOOEL ) U 65:29; 123/0.0008'22); 5. organic oxigizes in (28) 1205 78 2790
glLles v - solvents; jr'e8.88,
p. = 002 mm v 83 & H fse}
at 130° 1. water!e®) dec. by acids, JACS T3 2kk6
pases (22
CFaCOCHCOON - liguid 162/0,008 8. orgenic oxidjzes in (28} 7808 78 2790
a 1=
Bu ), U solvents; elr; dec. by
1. water aclds, bhasges
ey, U ellow solid 161(dec, {80latt1 mocad, nsgnetie
~ 0% ¥
Lincel 6 63% susceptibiliity
at 21.8°¢C
(§5§_N,N;) ] olive crystals 161 (dec. ) (80 a¢t1 accad. magnetic
T0 oy Lincel § 639 susceptibllity
at 21.8°¢C
{EtS),U light green dec, 1, ether pyrophoric; lezlrpes 78 4285
solid dec, by wWater
(n-Bus ) U dec. pyrophoric; {42l5p05 78 4285
dec. by water
Uranlum{V}
(MeQ)gU rust-col?red l sublimes, 5. benzene, degc, ?y ) 3,01 in . Yt s0s 1023 (1963)
crystals'its48s16 1ho-150/ ether, methanol watepi 14248, 44) ponpanelis,48,10 (48)
AK EM R 44
red cryatalline 0.0103%s48,28); petroleun (ebullioseopic) RE/EMR/PR 10
solid 4% sublimes, ether(1¢:48;5 44) t18) gyne 4 279
) L0 (423408 78 %289
{‘ﬂ (Meg)gégf)‘ggocn green liquid 95-97/0.002 &. methancl (+s)ya0s 78 6027
0 B
! {EtO)gU brovin, mobile 161{?‘;0453 i.g?/ s, ethanol, ether, sta\;]{.ss?elow J(..go in benzene {26305 1023 (1963} dos® = l.;('lluslj
liquid 0.1 25 H benzene, petroleum 170 H ehullic- (48) summary o
123/0.001, ether{ldsadyaal, dec. by metrictieseestel; AERE/EME/PR 1044 measured
134/0,005, ethyl scetate, water(ts! 1.8% in benz?ne) (rel e 4 279 propertiesf79)
14%/0.01 GGly, CHClg, CSg, {eryoscopic)t*3!,; (az) a
lGO/O.OSi“'Gl pyridine, 1,4- 2.03 in naphthalene JACE 78 287
dioxsne, mineral {cryoscopic)(*® (78)p1p 5260
oil, tetraethyl- 2. 384 (1.1%0 molal
lead, nitrobanzene benzene ),
epichlorohydrin!*2); 1.8%3 {0.220 molal
1. acetonitrile!*3! benzene),
1.713 {0.1519 molal
benzene ),
1.563 (0.0815 molal
benzene ),
{eryoscopic)i™e!
(EtQ),UCL brown liquid 140-147/0.003 8. ethanol, 1.96, 1.78 in (#5)7p08 78 6027
145-150/0.005 ether, benzene, benzene
petroleum {cryoscopic)
ether
(E£0),UCL, green sirupy dec. . non-polar f4s)7acs 78 6027
y 1iquid solvents
(BLO) pUCLy green liquid dec. s. organic te>)gacs 78 6027
. solvents
[{Et0) U ]Na grean crystalline dee. wilthout nonvolatile, s, aloohol, dee. by (45) 508 78 6027
solid melting . dec. under ether; sparingly water

reduced pressure 5. henzene,

petroleum ether




Color,

Crystalline Molecular
Compound Form E.p.,; °C D.p., °Cﬁmm Bolubility Stability Complexity Reference Remarks
[(Et0)gU}ala light green solid sublimes, s. ethanol; leslyaes 78 6027
200/0.001 i, petroleum ether
(EL0)gU]shl green liquid 111-115/0,0012 8. ethanol («s!7a08 78 6027
8 q e
(Et0) 5 (CFaCOCH $3-95/0.001 5. ether l4siga0e 78 6027
CoOMe ) ol
(EtO}4 (CFaC0CH  green liquid 95-98/0,001 8., ether (45)ga08 18 6027
COCEL ) U 100-10%/0.004
(Et0)a (CFaCOCH 110/0.005 8. ether a3l aacs 78 G027
COOn-Bu ) U
(CF2CH20)sU brown-green 130/0.008 8, ether, benzene, dec, by weter (44l 3acs 78 UoBg
erystalline petroleun ether
sclid
(CFaCHL0 )gl» green liquid §5-100/0,01 8. ether thermally 4217208 78 6027
3Me NH unatable
(CF4CHL0)5U* green liquid 95-100/0.02 5. ether thermally tas)gacs 78 6027
2MesN unsteble
{CFaCHZ0 )gU- green liguid 105-107/0,009 8, ether thermally («s5)gacs 78 6027
2n-PriH, unstable '
(CFaCHL0)sU- green liquid 100-103/0.01 s. ether thermally l+s)racs 78 6027
21-FPrNEp unstable
(CP3CHZ0)sU- green liguid 97-100/0.006 8. ether thermally {3) 5008 78 6027
2n-PrNH unstable
{CPaCHRO )sU- green liquid 125-128/0.002 s. ether thermally tesdaes T8 6027
SGHE—C_:Jﬁz unstable
NH
(n-Pr0)sU brown, mobils 181/0.07124:48, 5, nenzene, thermaily 1.95 in (1405 1023 (1963)
liquid 151_152/013(;‘03 ether, alcohol, staplefsd); benzene 142491 1e) (48) 4py /EMR /PR 1044
" * petroleum dec. by (ebulliometric)
162-164/0.001 (14,448,441} {ase) (18)
173_175/0.0051‘4) ether!14-48, water JINC 4 279
le4d3acs 78 4289
(n-Pro),ucl green liquid 186-192/0.095 8. non-pelar 145) 808 78 6027
solvents
(1-Pr0)sU browr golid 320(dec.)(“’ :ublimesi : s, ether, benzens, dec. ?y ) 1.93 in benzene'l*) (24)305 1023 {1963)
150/0.058014248s  petroleym ether water! 5 {ebulliometric) tas]
151 izepropanol AERE/EMR/PR 1044
160/0.01 044! (rs)gne 3 367
feadgacs 78 4289
(CHz==—=CHCH,0)gU dark brown liguid 175-180/0.015 2. ether, benzene, dec. by water (es) 3a05 78 4289
{dec, } petroleum ether
{n-Bud)sU brown mobile 206/0.15“‘;‘5 ' s. benzene, ether, dee. by ) 1.5% 1A benzene!l%s (14)3pg 1003 (1963)
11guis 1s); ad 48,
quid petroleum water (‘BJAERE/EMR/PR 1ok

192-194 /0,001 ctherli4s48,84]

205-207/0.0085“ ) alconolfi4s48)

18)
{ebullicmetric)

fre)aTHe 4 279
t44)10cs 78 4289
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Color,

Crystalline Molecular
Compound Form m,p., °C D.p., °C/mm Solunility Stability Complexity Referencs Remarks
(i-Bul) gl brown solid 100-104 (44} 192/0.01'?*:?5’; s, alcohol, ether, dec. ?y , 1.97 1n( , 114) 508 1023 (1963)
162,/0. 00g 44 benzens, petroleum water (%4 benzene {14548 (s}
ether {ebulliometric) AERE/EMA/PR 1044
t44) 3005 78 428y
{sec-Bul)gU brown seclid B5fes) sublimes s, ether, benzens, dec, by water 1.85 in (14)
175/0.05?1"‘5); petroleum benzene (14148 Jcs 1023 (1963)
175-180/0.0081 ) ether . {ebulliometric) (48] sBRE/EMR/PR 1044
_ 44
180-185/0. 009 14¢) 7005 78 haBy
{t=Bu0)sU rust-colored sublimes1 , 5 benzene, ether, deec. by water 1.35 Ln( , 114308 1023 (1963)
erystalline 120/0.05 245480 petroleum benzene ! 14s 48 {a8)
soligftesssl; not sublimed?{**! ether {ebulliometric) AERE/ENR/PR 1044
tan, erystalline lasdsacs 78 4289
s0lig i+
(t-Bud)gU- brown crystels!itr4el; subiime? o), 5 #lcohols, oxidizes in 0.93 1n, ) (141308 1023 (1963)  visible and
t-BuoH red -brown 130/0.1'34r28); benzene eir; dec, by benzenet14s42 (a8} IR spectra'*®
crystalline solid{+®’ 66/0.00001 CCl*(‘“f water+ <8} {ebulliometric) AERE/EME/ER 1044
(asc, )f+el (e tgarraker, SRL
{t-Bu0 ) U0- greyish-brown sublimes, 8. petroleunm (48} 45RE /EMR/PR 1044  obtained in
£ -BuOH erystals 139/0.1{dec. } ether attempted

(t-Bul}sU: CgHgN

(£-Bu0 )4 {EL0)U

(t“BUO)a(Et0)4U2

{t-BuG)s (Ft0)s5U,

{t-Bud ) (Et0),U
(CFP4CH,5CH,
CHRO ) sU

{n-Amg)gU

(1-Am0 )5V

(nec«Am0 )
([MesCCHZ0LY)

{act-AmO ) U
{[MeEtCHCH, 05U}

brown solid

brown solid

tan crystalline
solid

tan solid

tan solid

dark brown
Tiquid

brown, moblle
liquid

brown, mobile
liquid

rust-colored
crystalline
solid

brown, moblle
1iguid

sublimes (dec.)

sublimes,
150/0.1

sublimes,
150°/0.1

sublimes,
150/0.1
not distilled

246/0.05

225/0.05

sublimes,
160-170/0,1

220/0.05

g. organic
solvents

8, organic
solvents

8. organlc
solvents

8. organlc
solvents

&, benzene, ether,
petroleun ether

5. ether, benzene,
petroleum ether

5. alcohol, ether
benzene (24,48

3. alcohol, ether,
benzene

d. alcohol,
ether, benzene

8. alcohol, .
ether, benzene

dec. by water

dec. by water

dec. by
water (i)

dec. by water

dec. by water

dec., DY water

1.91 In benzene
{ebulltometric)

1,9% in benzene
(ebulliometric)

1.76 in benzene
(ebulliometric)

1.61 in benzene
{ebulliometric)

1.82 in benzene
(ebulliometric)

{14508 1023 (1963)
{48 ) ARRE/EMR/PR 1044

{1e) 308 1023 {1963)
{48) \TRE/EMR/FR 1041

fi4ds08 1023 (1963)
(48 ) AFRE/EMR/PR 1044

fr4) 08 1023 (1963)
(48] 2RRE/EMR/PR 1044

148) ApRE /EMR/PR 1044
14413808 78 428y

t24)308 1023 (1963)
48] ARRE/EMR/PR 10414
(285N 4 279

1143305 1023 (1963)
‘45 ) AERE/EMR/PR 1044
G4dgoy 1023 (1963)
l48) ARRE/EMR,/PR 1044

trelyes 1023 (1963)
(+8} AGRE/EMR/PR 1044

preparstion of
uranium tetra-t-
butoxide

IR sbsorption
peaks
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Color,

Crystalline Molecular
Compound, Form mn.p., % b.p., °C/mm Solubility Stability Complexity Reference Remarks
{n-PrMeCHO )V brown viscous 175/0.1 &, organic dec. by water 1.70 in benzene t14}505 1023 (1963)
1iquid golvents (ebulliometric} (48! \PRE/EMR/PR 1044
{i-PrMeCHO)gU brown solid sublimes, a. organle dec. by water 1,58 in benzene Ca+lyeg 1023 (1963)
160/0.1 solvents {ebullicmetric) (48} ARE/EMR/PR 1044
(Et2CHO }sU brown solid sublimes, 8. organic dec. by water 1.66 in benzene Lasl g0y 1023 {1963)
180/0.1 solvents {ebullicmetric) {4%) \ERE/EMR/PR 1044
(t-Am0 ) U brown solid sublimes, 5. benzene, cther, dec. by weter 1.26 in benzene (14) 508 1023 {1963)
([MezEtC0]5 U) 130/9.05 petroleum ether (ebulliometric) (48) 4xRE /EMR/PR 10MY
(n-PrMe,Co)sU brown,tmol’;ile 200/0.1 8, benzene, ether, dec. by water 1.28 in benzene (34708 1023 (1963)
liquiagt<® etroleum ether bulliometric
i earia 14} B (ebu ) te8 ) ZRE/EMR/PR 1044
{1-PrMe C0 )l brown liqui?(‘?) dec. when s. benzene, ether, dec. by water (24} 508 1023 (1963)
) 14
rown solld distilled petreleum ether ‘:“E)AERE/EMB/PR 1044
(Bt MeCO)sU brown solid sublimes, §. benzene, ether, dec., by Water 1.09 in benzene {14}jo5 1023 (1963)
200/0.1 petrecleun ether {ebulliometric) (‘37AERE/EMR/PR 1044
(Et NCH,CH0)sU dark brown not distilled 8. ether, benzene, dec, by water ts2)1a08 78 4285
Y &
liquid petroleum ether
{1-PrEtMeC0)}sU  brown solid dec. when 5. ether, benzene, dec. by water 1,01 in benzene (14}305 1023 (1963)
distilled petroleun ether {ebulliometric} (48] \ERE/EMR /PR 1044
{Et5C0)sU brown solid 210/0,1 8. benzena, dec, by water 1,00 in benzene {141508 1023 (1963}
13
:e:i:iemn (ebulliometric) (48 ) s rEw JEMR /PR 1043
ether
(Mes510)sU yellowish brown sublimes, s. benzene, fairly 1,77 in benzere (13l 108 204 {1563)
solid 140-150/0.1 hexamethyl- resistant to {evulliometriec) t48)
disiloxane hydrolysis; AERE/EMR/FR 10%
good thermal
stablility;
stable to
-oxldation
(Me  Et510)5U yellowish- sublimes, s, benzene, fairly 1.31 in benzene; (1) 505 204 (1953)
brown solid 185/0.1 hexamethyl- rezistant to {ebulliometric) (48)
digiloxane hydrolysis: AERE/EMR/PR 1044
good thermal
stabllity;
stanle to
oxldation
(MeEt 5510 ) gl orangs solid sublimes, 5. bhenzene, fairly 1.13 in benzene; (13} 503 204 (1963)
160/0.1 hexamethyl- resistant lebulitomstric} (48)
dlsiloxene to hydrolysis; AERE/EMR/PR 1044
good thermal
stability;
stable to
oxldation
(Btg8i0)U greanish~brown sublimes, s. benzene, fairly 1,06 in benzene (131708 204 (1963)
solid 170-180/0.1 hexamethyl- resistant to (ebulliometrie) (481
disilexane hydrolysis; AERE/ENR/ FR 1044
good thermal
stability;
stable to

oxidation
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Color,

Crystalline Molecular
Compound Form m.p., °C ©,p., °C/mm Solubility Stabillity Complexity Reference Remarks
Urenium(VI)
(Me0) U red crystalline 62-64 87/0.01, s. methanol thermally predominantly 48l gpcs 78 6030
salid 96-38/0.5 unstable dimeric
(E£0) g¥f red 1igquid Tu-75/oioo?, 5. benzene, thermally 1.21, 1.24 leedgacs 78 6030 4 = 1.563048}
93/0,18'%87; ether, sthancl ungtable 4 {cryoscopic) (s8]
1ho/0.1(48) petroleun dec, by AERE/EMR/FR 1044
atheriss! vater(+e?
(Et0)sUCL red-brown 104 -107 /0. 007 8., ether leedgace 78 6030
liguid
(n-Pro)sU red liquid 105-107/0.001, §. n-propanol thermally faedgacy 78, 6030
115/0.004 (dec) unstable
(17)
(1-Pr0)aU dark red 167-168(40} sublimes, 8. 1soprop¥1 therma11¥ 1.1 in benzene!:7!? JING 12 T1
crystelline 65/0,011171; alcohol(44 unstable (8! {ebulliometric) leed paos 78 6030
soliales 135/0, 004 [48)
(n-Bud ) U reé 1iguid dec, when 8, n-butyl {4elac3 78 6030
digtilled alcohol
(s=Buo)gl sublimes, 1.0 in benzane irigrne 12 71
75/0.01 (ebulliometric)
(t-Bud) U purple soligfe®! sublimes, s. aiechols, resistant to 1.0 in benzene GBarding 12 72 vigible and IR
8s/0.01027); benzene, carbon hydrolysis!7:  (ebulliometric)!®”™) | o) spectral4®
{s48) 48 Karraker, SRL
90/0. 00001 tetrachloride
(dec. (42} stable in dry
- air“T’
(t-Am0) gl red solid sublimes, {48} ATRE/EMR/PR 1044
{[MeELCT] ) 4U) 120/0.1
{Me,810) .U orgnge solld sublimes, 5., benzene, moderately 1.05 in benzene ‘13708 20k (1963)
145-150/0.1 hexamethyl- stable to {ebulliometric) (ag)
disiloxane hydrolysis; AERE/EMR/FR 104%
poor thermal
stability
{Me Et3iC)sU orsnge solid sublimes, 3. benzene, nmoderstely 0,98 in benzene f12) 308 204 (1963)
160-165/0.1 hexame thyl- stable to (ebulliometric} lan)
104
disiloxane hydrolysis; AERF/EMR/PR 1044
poor thermal
stebility
(MeEL 510 ) U red solid sublimes, 8. benzene, moderstely 1.00 in benzene trzlcs ool (1963)
175/0.1 hexamethyl- stable to {ebulliometric} tag)
AERE PR 1044
disilexane hydrolysis; /EMR/ ¢
poor thermal
stability
(EtaS10}aU red solid sublimes, &. benzene, modarately 0.97 in benzene t12)r0s 204 (1963)
195/0,05 hexamethyl- stable to {ebulliometric) (ag)
disiloxans nydrolysis; AERE/EMR/FR 1044
poor thermal
stabllity
{MeQ),U0,-MeOH  bright yellow sparingly =. thermally probably Gi7igne 12 T2
mizrocrystalline me thancl unstable; pelymerlc {xa}
corid loses MeOH Proc. Chem. Soc.

at 100°/0.05

260 (1957)
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Color,

Crystallline Molecular
Compound Form n.p., °¢ ©.p., °C/mm Solubility Stebility Complexity Reference Rematks
(Et0) U0, 2EtOH light brown powder sparingly s. thermelly probably Q7 ring 12 71
benzene, ethancl unstable; polymeric
loses EtOH
at 80°/0.05
ma; dec. at
100°/0,05 mm
(Et0)oU0-3Et0H  yellow-brown s. ethanol, thermally (+7) 7808 79 4921
¢rystalline solld ether stable;
retained
BtOH at
200%/0. 0004
mm; dec. by
water
{n-Pro},U0, cream-colored sparingly s. probably frrigine 12 71
erystalline n-propanal polymerie
solid
(1-Pro) U, undergoes (181prac, chem. Soc.
& i
1-ProH solvolytic 260 {1957).
disproportionation (171
N¢ 1
to (&) and (b) JING 12 71
(a)(i-Pr0)4U0‘ deep red s. 1sopropanocl, undergoes
i-ProH erystalline isopropancl- thermal
solid henzene disproperticnaticon
to (b)Y and (1-PrO)U
b
( )(i-PrO)zUEOSA red-brown nonvolatile i. iszcpropanol
2i-PrCH 8okid
(1-Bu0) U0, erystalline sparingly s, probably fr7igmne 12 71
1-BuCH splid iscbutancl polymeric
(5-Bu0 },U0- rad solld . s-butanal- undergoes Giriyine 12 71
s-BulH benzene thermal
disproportionation
110-1252/0.05 mm
{£-8u0) U0, - red crystalline partially s. (a7 1acs 79 4921
4t -BuOR s0lid petroleum
ether
{t-Bug),UC. rsd crystalline &. t-butanol- undergoes {27 3TN 12 71
t~BulH 3plid benzene thermal
dispreportionation
at 110°/0.05 mm
(4.-Am0 ) U0, deep ffg’ nonvolatilet®!? 5. heptane, dec, ?y,uv probably Grlyne 12 T2
solid benzene, light polymeric (1) o
cyclohexanetll} Chem. Ber. 8% 267
i, benzene!1?!
{1-Am0) U0, - brewn solid s. benzene- loses 1-AmOH at probably Grirmne 12 71
1-AmOH izcamyl aleohol 78°/0.05 mm polymerie
{t-AmQ}2 U0, deep marcon nonvolatile 5. t-amyl dec. at probably (7 lgrne 12 2
erystalline up to aleohol; 1, 135%°/0.05 inm polymeric
solid 120/0.05 benzene
(Me COCHCOH ) U0, nonmelting nenvolatile fes)gacs 75 2446
(at usual at 130°

temp, )
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Color,

Reference

Remaris

Srystalline Molecular
Compound Form mp., °C b.p., °C/mm Solubility Stability Complexity
{MeCOCHGOMe ) o yellow=orange dec. without nonvolatile at moderately . 1n dec, by 1.95 in benzene
U0, 80114 melting 230~ 1300(e8) benzene, scetone, watep'2h! {ebulliometrie)t*e!
235, 295-z50(e2! tolugne, alcohol,
carpon tetra-
chioridef®!
& 2] s orange~yellow dec. when 3. ethanol
MeCOCHCOM; 1L tea}

U0, H O

{MeCOCHCOMe ) 2

erystalalé!

orange plates

UO - MeCOCH,COMe

{Me COCHCOMe ) 5
U0, MeCOPh

{MeCOCHCOMe ) o
UQz- NHg

{MeCOCHCOMe } o
Ugs Ol

(MeCOCHCOMe ) o
U0~ XD

{Me COCHCOES ) »
UO,

(MeCOCHCON-Pr),
U0,

(MeCOCHEOL -Pr),
Uog

{MeCOCHCOt-Bu )¢
U0,

{MeCOCHCON-Am) 5
UGz

orange ¢rystals

orarge yellow

crystals!®®

crange yellow
erystalline
powder

yellow soliqg {28!

veliow solid

yellow solid

(MeCOCHCON-Hex }o yellow solid

U0,

{MeCOCHCOPh )
o,

distiljeq(=s?

218-21g¢28! dec, when
206-208192)  qistilleq!#s!
85-86 dec. when
distilled
112-115 nonvolatile
at 130°
150-152 nenvolatile
at 130
95-96 dec, when
distilled
76-78 dec. when
distilled
157-158100) nonvolatile
at 13p0es!

&. methanol,
etnanol!(23);
sparingly s.

ether, water!33)

$. methanol,
ethanol;
difficulty s.
ether, water

8. ethanol!=s’

5. ethanol

s. ethanc]

8, ethanol

(88l 1a08 75 244G
i241503 4655 {1958)

(1®)gazz. chim, ital.
89 939

‘saJTrudy Radievogo
Inst. im. V. G.
Khlopina § 5

€417, anorg, Chem,
4o 218

(2817808 78 2790
{s4) 308 4257 (1958)
(21) 505 4655 (1958)

t21i508 4655 (1958)
121) 505 4655 (1958)

l8¢) z0g 4257 (1058}

(223)7  anorg. allgem.
Chem. 162 82

{8e) 508 yos7 (1958)
{23}z anorg. allgem.

Chem., 162 82

t28}gacs 78 2790
(e8lyacs 75 2446

t2a}5a08 78 2790
fee)gacs 75 U6
Lo TACS 75 2446
f2e)gaes 78 2790
28) 1008 78 2700
(s8l1acs 75 2446

te4) 5cs bzn7 (1958)

{32)rrydy Redievoge
Inst, im.V.G.
Khlopina 7 &

IR spectrslel)
visible and uv
spectral = 29},
dipole moment
in benzene =
5.12D(EE)

t61,21];

IR spectira
(2115

crystal data
vigible
spectra
magnetlc data
at 25%¢=2

(21},
>

IR spectra

IR sPECtra(a‘)

IR spectral®s!

dipole mement

= 3.12D in
benzenei 3.09D 1in
CCl4(32
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Compound

(MeCOCHCOPh) 2
UQg:2,5H0

(MeCOCHCOPN } »
U0, -E5CH

(MeCOCHCOPR )
U0, NHs

{MeCOCHCOPh ) 5
UOge CgHg N

{Me COCHEO.
oM,
{MeGOCHCO
(MeCOCHCD
), 105 - E10H
(MeCOCHCO
. ) UG+ 2.5 Hy0
Mez
(MeCOCHCO
] o 0

2
{MeCOCHCO
(BLCOCHCOEL )2

U0+ EtOH

{n-PrCOCHCOR) o
Udg

{n-PrCOCHCON-
Pr)aUo,

{(t-BuCOCHCOH) »
U0,

{PhCOCHCOH)
U0,

Color,

Crystalline Molecular
Form m.p., °C b.p., °C/mm Solubllity Stability Complexity Reference Remarks
orang? cfystalline 268-259(e2) 8. methanol, turns red (a2l le2) ypg 5368 (1954 ) uv spectrazaaz;
soliq'e® ethanol, scectons, above 120°'82 (e8] IR spectral!s+};
ethyl ether 52), JCS 2751 (1954) visible(aﬂ’ag)
pyridine(‘);( , teslgeg 4257 (1958) spectrsa
ax
1. G5z, CCl, fs®lyokugaku Zesshi
77 366
yellow solid 120{dec. ) dec, when 5. ethancl (26} 5505 78 2790
distilled
vellow crystalalaz} 152-16? ) turmns red , l82) 308 2368 {1954) IR spectrata*’
82 olaz
(aec. ) above 120 tes)zog o857 (1958)
orange solid!®2) 24224 l le2} 308 2368 {1954 ) IR spectral®?!
a2
dee.) les)gcs La57 (1998)
yellow solid 171-172 dec. when £, ethanol Y28)gnés 78 2790
distilled
172-175 nonvolatile teslsacs 75 2hié
at 130°
yellow solid 75-76 dec. when &. ethanol {28l 708 78 2790
distiiled
orange erystalline &, methanol, dee. l9n-2os(82} {82) 503 2368 (2954) visible and
solid {82 ethanol, ether, (aa} uv spectra’®?
acetone; 1. JC8 2751 (1954)
8., cC1,'e2!
orange crystalline 5. methanol, dec. 182.1831e2! teatycs 2368 (1954) visible[an? uv
solig!®® ethanol, acetone tas) spectra'®®
t
ether; i. CSg, Jes 2761 {(1954)
CCl*(ﬂz)
Orang?aggystalline nonméltin% ) §. methancl, te2lgcs 2368 (195%) visible ang uv
solid up to 270'e2 ethanol, acetone, tas) spectra'®®
ether; i. CS,, aC8 2751 (1954)
cCl‘(azq
yellow solid 83-84 dec. when 5. ethanol f28) 7pcs 78 2790
distilled
yellow solid 122 {(dec.) dec, when s. ethanol (28)5pc8 78 2790
distilled
yellow solid T1-72 dec, when &. ethanol tea)gneg 78 2790
distilled
100 nonvelatile teadzncs 75 2u46
at 130°
W0-145 nonvolatile (88) yacs 75 2446
at 130°




1
M
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Color,

Crystalline Moleculay )
Compound Form m.p., °C b.p., %C/mm Solupllity . Stability Complexity Reference Remarks
(PheOCHGOPh ) redd¢ish-orange 2R3-225 g, ketonas, esters, stable in (28)z, Naturforsch.
U0g erystals (dec.)“) pyridine; fairly water; dec. by 1377
s, ethanol, less acid, alkall, ty) 8
s. in higher amvonial® ) Chem. Ber. 83 267
aleohols; slightly discolored at
8., ethyl ether; 1. 180°C, dee.
benzene, toluene, ayglae)
xylene,
gssoline!#®]
(PhCcOCHCOPh) .+ orange crystalline 267-271 8. methanol, turng red te2)geg 2368 (1954) vigible i
UO,-2.5H,0 so11dte2) red (dec.) (o=} ethanol, ether, above 140°(o2}; tes)zes 2751 (1954) apectra.‘“’“”_
. crystals 270-274 acetone' 82 darkens above uv spectrat"s)y
(dec, ) (20} pyridinetes), 1500¢20); fe4)g0s hpsy (1958) IR spectrale+)
nolten good radiation {20)
terphenyls(29); stab111ty®e’ ARRE C/¥ 320
i, C8a, co1,fo®) (20 ) yoxugaku Zasshi
77 386
{ PNCOCHCOPN ) o yellow solid >230 dec. when 8. ethanol (281408 78 2790
UOa-l/QEtOH distilled
{PhcoCHCOPh),  orange (o2) turns red te2)lros 2368 (1954) IR spectraf®s!
U0y KHy erystals!®2 abave 1409; (8s]
4
dee. at 2150!82) J05 4257 {3938)
(PhCOCECOPR),  orange yellow 235-24? 5. methanol, (33 anorg. allgem. IR spectrals+!
U0y~ CuHgN powder(>® (dec. )82 slightly s. chem., 152 82
ethanol, ether; tea}
1. waterf=s! Jcs 2368 (1554)
tes)zes dpsT (1958)
(PhGOCHCOUOM,)ZUOZ #. alcohols, (@) yokugaku Zassni, visible spectra
diethyl ether, 17 396
pyridine
(Phcoc:ﬁcob_ ), ue, s. sleohols, {#8)yokugaku Zasshi  visible spectra
UNely diethyl ether, 77 396

PhCOCHCO
(™D e

OMe

( PhCGCHCOnNHZ )2 v,

(PhCOCHCO )
U,
NB,
2/

(EnCOCHCOUNOZ)Z ue,

PhCOCHCO,
( Qs l Udz 1.5 Hy0

pyridine

&£. alcohols,
diethyl ether,
pyridine

5. alcohols,
diethyl ether,
pyridine

g8, alcochols,
diethyl ether,
pyridine

g. alcohols,
diethyl ether,
pyridine

s. alcoheols,
diethyl ether,
pyridine

129 lyokugaku Zmsshi
71 396

(38 ) yokugaku Zesshi
I7 391

te8)yokugalku Zaschi

77 391

{28 Yokugaku Zasshi

7 391

(3% lyokugaku Zesshi
77 391

vigible epectra

visible spectra

vigible spectra

vigible spectra

vigible spectra



- 1r£ -

Color,

Crystalline Molegular
Compound Form m.p., Q Solubility Stabllity Complexity Reference Remarks
{ PhCOCHLO 8. alconols, (28 lyckugaku Zasshi, visible spectra
diethyl ether, I7. 391
¥ U0z - 1.5 H0 ridine
NG, JZ oy
(FhGOCHCQS . alcohols, diethyl (38 )yoxugaku Zasshi, visible spectra
m”zo ether, pyridine; 77 386
2 sparingly &.
water
(PheOCH orange crystalline $. methancl, dee, above 150 te2) 105 2368 (1g54)
8olid ethanol, ether,
)2U02 2.2 B acetone; 1. OSg
CCl,
(PhGOCHCO :Eﬂg?agfystalline nonmeltin, 8. methanol, no d?c.)np to (62} 505 2368 {1954 ) visible ant(i )
olez L
Me) UG, - 2.8H0 up to 280 athanol, :“hg;’ 280 teslyog a7s1 (1g5y) UV Opectra
2 CCl4(°25 ' b
(PhCOCHCE: ore.ng? cryatalline a, methanol, dec.‘ab?ve ' (82} 505 2368 (1954) visible s..m(i )
s ez ole2 ' i L]
m;%o oa Sthenol ginem BB (e2)gog 2751 (1gg) ¥ SReCtre
0014[521 #
{PhCOCH,CQ orange erystals!s2! s. alcohol, dec,(a.bove {82} 708 2368 (1954 ) visible a.nr(.! )
tone, water- 1700(02 gpectra! S8
J, U0, (NO3), :::uz:t;d ether(®2) i foolzes 2751 (1g58) MV ¥ .
[ (PhOOCHCO amorphous yellow- normelting up sparingly =. ne dee. tezlyes 2368 (1954 )
6/’) orange solid to 350 pyridine; i. at 350°
)2 Uozlx water, all inert
organic solvents
{PhCOCHCO orange crystals(®2] s, elcohol, dec, ploeiez! le2) yog 2368 (19s4) visible e.nc(ﬁ .
acetone, water- uv spectra'®?®
}, U0z (NO3l saturated etaerfe2! (22)50s 2751 (195%) ?
(PhCOCHEO 8. s&lcohols, {28 )yokugaku Zasshi, visible spectra
W diethyl ether, 77 386
? pyridine;
sparingly s.
water
(CFSSOGHCOME)Z orange yellow 199-200 (28} 5. dioxgne, sther, dec. at 1%(5):’{ taatyos goo (1951) uv spectral®s)
solid b Q.0
2 enzene 001 mm (e1740s 75 2k
(cra‘agociiggﬁgs yellow solid 205(dec. ) $. ethanol (2805 78 2790
2" .
(CF3COCHCOt-Bu) 5 134-136 lesiraos 75 2h46
U0,
(CF,COCHCOOEL o yellow solid 125-127 8. ethanol tzedrans 78 2750
U0~ HaO
(Et‘sgcsﬁézoﬂ dark red crystals dec. s. hot ethanol {47708 70 boz1
2 HEL
HzﬁTzcs‘ 3 dark red crystals »25C s. hot ethanol (a7 Y ra0s 19 4921
Hy—H, ﬂf
4

G



Color,

Crystalline Molecular
Compound Form m.p., °¢ b.p., °C/mm Solubility Stability Complexity Reference Remarks
[ (CHz=CHCH, )2 dark red crystals 156 s, hot ethanol te7lgane 79 g2l
NCS,]2U05 - 6BLOH
{n-Pr Nc8,),U00,+ dark red crystals 186 $. hot ethanol 147)ace 79 4921
GELOH
(n-BusNCSa)oU0s- dark red crystals 154 5. hot ethancl “47) racs 79 bo2l
SELOH
(1-Bu NS, ) U0, Gark red crystals 188 s. hot ethancl {471 gacs 79 4921
6ELOH
(5-BuyNCSa) U0, dark red crystals 194 8. hot ethanol Ca7) gacy 79 49231
1 SELOH :
W
un
Plutenium{IV)
1
{1~Pr0) Pu- emersld-green sublimes, s. lsopropyl stable in dry (11)508 3318 (1957)
1-ProH solid 220,/0.05 aleohol alr; deec. by
water
{t-Buo),Pu pale green solid sublinmes, stable in dry Y113708 3318 (1957)
112/0.05 alr; dec. by
water
[Et500)Pu sublimes, stable in dry {13tyeg 3318 (1957)
150,/0.05 air; dac. by
water
(MeCOCHCOMe 4 Pu  reddish-brown 170-173 sublimes, ER cum?, {621 e Transuranium optical and
crystalline (slight dec.) 170/0.00001; benzene' ) Elements, I, 855, cérystal data
soligtes! v, =hElx {1949)
4 oteg
1074 mm at 140 (71018 1439

T
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