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ABSTRACT 

A table of properties was compiled for some 
organic compounds of the actinide and lanthanide 
elements. The tabulated properties include 
appearance, melting points, boiling points, solu­
bility data, stability, and molecular complexity, 
The majority of the compounds are rJ•diketone 
complexes, alkoxides, cyclopenta.dienides, or 
derivatives of these classes, 
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ORGANIC COMPOUNDS OF THE ACTINIDES AND LANTHANIDES 
A Campi lotion of Data in the Literature 

INTRODUCTION 

Organic complexes of uranium, thorium, lanthanum, cerium, 
and other rare earth elements have been known since the end 
of the nineteenth century; however, only in recent years has 
the potential usefulness of such compounds been recognized, 
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 
from each other, in analytical procedures, and in the study 
of the coordination chemistry of these elements. In efforts 
to find suitable compounds of high volatility and stability, 
investigators have synthesized and characterized a wide 
variety of organic complexes of uranium, thorium, and the 
rare earths. The most extensively studied classes of compounds 
have beer. the ~-diketone complexes, the alkoxides, the cyclo­
pentadienides, and derivatives of these types. 

This report is a compilation of properties such as 
appearance, melting points, boiling points, solubility in 
various solvents, stability, and molecular 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 obtained 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 of 
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 limited. 

The compounds have been arranged in the order indicated 
in the contents; however, the ~-diketone complexes of 
uranium(IV) and (VI) and the alkoxides of uranium(V), thorium, 
and cerium are so numerous that a brief explanation of their 
order of arrangement may be helpful in locating a given 
compound within one of these classes, The ~-diketone complexes 
have been divided into four groups according to the following 
types of ~-diketones: (1) CH3 COCH2 COR, (2) RCOCH2 COR, 
(3) C6 H5 COCH2 COR, and (4) CF3 COCH2 COR (R may be any group 
from H or CH3 -up to very complex radicals). The alkoxides 
are arranged in order of increasing number of carbon atoms 
in the alkoxy groups. Within a given alkoxy group the primary 
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alkoxides are followed by the seconda~ 1 a;lkc;>xides, and the 
' latter, by the tertiary alkoxides. Derivatives are arranged 

according to the parent compound. For example, (n-C3 H7 0) 4 UC1 
follows (n-C 3 H7 0) 5 U and NaU(OC2 H5 ) 6 follows U(OC2 H5 )5 • 

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 radicals and for some of the journal references: 

ABBREVIATIONS 

THF tetrahydrofuran 

Me methyl 

Et ethyl 

Pr propyl 

Bu butyl 

A:m amyl 

Hex = hexyl 

Ph phenyl 

CA Chemical Abstracts 

ACS Acta Chem. Scand. 

Ann Liebigs Annalen der Chemie 

JACS J. A:m. Chem. Soc. 

JINC J. Inorg. Nucl. Chem. 

JCS J. Chem. Soc. 

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

Compound 

Lanthanum 

( CsHs )sLa. 

(MeCOCHCOMe ) 3La 

Color, 
Crystalline 

Fo= 

colorless solid 

m.p,, 0 c 

395(slight 
dec,) 

b,p,, °C/mm 

sublimes 260/ 
0.0001 

185{3) 
151(40) 

142-143(70) 
sof'tens 85 
149-151 { so1 

melts 

(MeCQCHCOMe ) 3 La• 2H2 0 

(MeCOCHCOMe ):,La· :I'H3 

(MeCOCHCOMe ):,La· C:~H5N 

(MeCOCHCOMe )3 La·O 
' ~1Hz 

softens 85-91, 
gas evolv. 
147-151, 131 

melts 188-
190/so) 

147.5 

14, 

192 

(MeCOCHCOPh) 3 
:L!l-·2H2 0 

s.traw-colored solid 108-109 

( PhCOCHCOPh )3 
La 

( PhCOCHCOPh) 3 
La·H 2 0 

( PhCOCHCOPh} 3 

La· NHs 

Cerium(III) 

(C 5 H5 )sCe 

MeCOCHCOMe ) 3 Ce 

light yellow 141-143 
needles 

straw-yellow solid liJ.2-l45 

yellow needles 99 

orange-yellow 
crystalline 
solid 

fawn-colored 
solid Is) 

435 (slight 
dec, ) 

131-132 (" l 
146-147170) 

sublimes 230/ 
0.0001 

~':IUl·'· 

,;::~;~<< '·''"'""'·'" 

Solubility 

moderately a. 
pyridine, THF, 
glycoldimethyl 
ether, dioxane; 
L petroleum ether, 
benzene, cyclo­
hexane; sparingly 

J.!qu!d ammonia 

a, alcohol 13 l 
benzene I 50 ) 

s. benzene, CHCls, 
nearly 1. water 

s, alcohol 

s. benzene, CHC13 ; 
nearly L water 

moderately s. 
pyridine, THF, 
glycoldimethyl 
ether, dioxar.e: 
sparingly s, 
liquid ammonia; 
1. petroleum 
ether, benzer.e, 
cyclohexane 

s. alcohol; 

:;~~r;r s. 

Stability 

dec, by water, 
air, dil. 
acids, CS2 , 

CCl.,, CHC1 3 

loses NH3 in 
boiling alcohol 

loses NH3 
upon standing 
in air 

dec. by water, 
air, dil. acids, 
CS2, eel.,, 
CHC1 3 

Molecular 
Complexity 

probably dime ric! 3 l 

values between 
monomer and 
dimer in CCl.,! 5 l 

Reference 

! 5 l JACS I§_ 42 

! 74 l JACS I.§. 6210 

ls)Ann. 331 334 

(4.0)Ber, 53B 1577 

(?olJACS l..Q. 3142 

(solKennelley, 
Thesis, MSU (1956) 

(s)Ann. ill 334 

!so)Kennelley, 
Thesis, MSU (1956) 

14.o)Ber, .22!!_ 1577 

140 )Ber. 53B 1577 

1401 Ber. ~ 1577 

(el)Gazz. chim. 

ital. li_ 731 

(4.o)Ber. 53B 1577 

lellaazz. chim. 
ital. li_ 731 

1"' 01 Ber. 53B 1577 

ls)JACS 1..§.42, 
174 l JACS 1.§. 6210 

lsJAnn. 331 334 
170 JJACS l..Q.3142 

Reme.rks 

solubility data 
in benzene I 501 

X-ray data I 50 l 

IR spectra I 50 l 
X-ray data (50 l 

magnetic data, 
77-295°K151 
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Compound 

(MeCOCHCOMe) 3 

Ce•3H20 

Cerium( IV) 

(MeO).t.Ce 

(EtO),ce 

(n-PrO),Ce 

(i-PrO),.Ce 

(i-Pr0) 4 

Ce•i-PrOH 

(i-PrO),. 
Ce· C~H!iN 

(n-BuO),.ce 

(i-Bu0) 4 Ce 

(sec-Bu0) 4 Ce 

(t-Bu0)4 Ce 

(t-Bu0) 3 CeCl· 
C5 H5 N 

( CCl"Me ,:,CO )4 

Ce • C5H5N 

{n-Am0) 4 Ce 

(neo-Am0) 4 Ce 
( [Me 3 CCH20] 4 Ce) 

(Me n-PrCH0) 4 Ce 

Color, 
Crystalline 

Fo~ lll.J2. 1 °C 

yellow crystals 145 

ye:1ow solid dec. without 
melting 01.bove 
200 

yellow solid dec. without 
melting above 
200 

yellow solid dec. without 
melting above 
200 

yellow solid 

crystalline 
solid 

yellow crystals 

yellow solid dec. without 
melting above 
200 

yellow solid dec, without 
melting above 
200 

yellow needles 

lemon-yellow 
crystals 

yellow solid dec. without 
melting above 
200 

yellow solid 

Molecular 
b.J2·t °C[mm Solubilitl stabilltr Co!!!Elexi tr Reference Remarks 

(:;,)Ann. m 331J-

nonvolatile 1. boiling dec. by water (aJJCS 2260 (1956) 
methanol, benzene, 
pyridine, toluene 

nonvolatile i, benzene, dec. by water (eJJCS 2260 (1956) 
toluene 

nonvolatile s. benzene, dec. by water IJ-.30 in benzene (a)JCS 2260 (1956) 
toluene 3.1J-4 in toluene 

(ebulliometric) 

sublimes, s. organic 3.13 in benzene (S)JCS 31J-69 (1956) 
160-170/0.05 solvents 2. 78 in toluene 

(ebulliometric) 

s. isopropyl dissociates ! 6 ) JCS 2260 (1956) 
alcohol 100°/0.05 mm (aJJCS 3469 (1956) 

s. pyridine (S)JCS 226o (1956) 

nonvolatile s. benzene, dec. by water IJ-. 20 in benzene <aJJCS 2260 (1956) 
toluene 3.48 in toluene 

(ebulliometric) 

nonvolatile s. benzene, dec. by water J.t. 20 in benzene (s)JCS 226o (1956) 
toluene 3. 40 in toluene 

(ebulliometric) 

nonvolatile s. benzene, 2. 99 in benzene (S)JCS 3469 (1956) 
toluene 2.80 in toluene 

(ebulliometric) 

sublimes, s. benzene, dec. by water 2. 5 in benzene (~o)JCS 2600 (1957) 
H0-150/0.l toluene 2. 2 in toluene 

(ebulliometric) 

(lolJCS 2600 {1957) 

dec. 115-120/0.l (l 2 JJCS 4651 (1958) 

nonvolatile a. benzene, dec. by water 11.20 in benzene (a) JCS 226o {1956) 
toluene 3.40 in toluene 

(ebulliometric) 

sublimes, s, benzene, dec. by water 2. 53 in benzene (a)JCS 2260 (1956) 
260/0.05 toluene 2.45 in toluene 

(ebulliometric) 

nonvolatile s. benzene, 3.11 in benzene (s)JCS 3469 (1956) 
toluene 2. 79 in toluene 

( ebulliometric) 



"' 

7S 
,ffl 

Compound 

(Me i-PrCHO)-~oCe 

(Et-2CHO )-~o Ce 

(t-Amo)4 ce 

( t-AmO ls 
CeCl· C5 HsN 

(Me~-PrCo).ce 

(Me 2 1-PrCO)t.Ce 

(MeEt 2C0)4Ce 

(MeEtn-PrC0) 4Ce 

(Et3 CO )4Ce 

(MeCOCHCOMe )4 Ce 

(MeCOCHCOPh)4 Ce 

(PhC0CHCOPh)4Ce 

Pra.seod.~um 

{C,.Ho;)aPr 

Color, 
Cryatall.:Lne 

Fo= m.p. 1 °C b•I':•I °C{._rti111. 

nonvolatile 

nonvolatile 

yellow solid sublimes, 
240/0.l 

bright yellow 
crystals 

bright yellow 146/0.05 
liquid 

bright yellow 132/0.05 
liquid 

bright yellow 140/0.06 
liquid 

bright yellow 150/0.05 
Uquid 

bright yellow 154/0.05 
liquid 

black metallic 171-172 141 ) 
crystals (H l 

red-brown 187-188 
crystals 

red-brown 19:2-193( Sl.) 
s-olid 

pale green 415 (slight sublimes, 
crystalline 'dec.) 220/0.0001 
solid 

Mol.ecular 
Solubilit;t Stabil:it;t Co!llplexit:t: Reference Remarks 

e. benzene, 3.00 in benzene (o;~ 1JCS 3469 (1956) 
toluene 2. 82 in toluene 

(ebulliometric) 

s. benzene, 2. 90 in benzene (e l JCS 3469 (1956) 
toluene 2.80 in toluene 

(ebulliometric) 

a. benzene, dec. by water 2.4 in benzene (lo)JCS 26oO (1957) 
toluene 2. 2 in toluene 

(ebulliometric) 

( lO)JCS 2600 (1957) 

s. benzene, dec. by water 1. 4 in benzene ( l.O) JCS 26o0 (1957) 
toluene 1.1 in toluene 

(ebulliometric) 

s, benzene, dec. by water 1.1 in benzene (lo)JCS 2600 (1957) 
toluene 1.0 in toluene 

( ebulliomet ric) 

s. benzene, dec. by water 1. 4 in benzene (lo)JCS 2600 (1957) 
toluene 1. 1 in toluene 

(ebulliometric) 

s. benzene, dec. by water 1. 0 in benzene (lo)JCS 2600 (1957) 
toluene (ebulliometric) 

s, benzene, dec. by water 1.1 in benzene (l?)JCS 2600 (1957) 
toluene 1.0 in toluene 

(ebulliometric) 

s. organic (,f,J.Jcompt. rend, crystal data!sol 
eolventsf 411 ill 50 

( 30 l Acta Cryst. 
12 817 

slightly a. ( 61 1 Gazz, chim, 
benzene, CHC13 i !tal. 1.2. 731 
i, alcohol, 
water 

Slightly S, ( 61 lGazz. Chim. crystal data( 7 "' 1 

benzene, CHC13 ; !tal. 79 731 
i. alcohol, 

( 75 1 Acta Cryst. wa.ter('"l) 
10 605 

moderatelY s. d.ec. by water, (!'I)JACS 1§_ 42 visible absorption 
pyrid.1ne, THF, a1r1 dil. 

! 74 l JACS 76 62.LU spectra in THF; 
glycold1methy1 aeids, CS:v magnetic data, 
ether, dioxane; CC14, CHCl3 77-295°K(!'I) 
spar:Lngly s. 
liquid ammonia.; 
i. petroleum 
ether, benzene, 
cyclohexane 

~~.;~f~~>~~~~~§g~J!H;_;;~:~!~k "<-< 



Compound 

(MeCOCHCOMe ) 3 Pr 

(MeCOCHCOPh) 3 

Pr·2H2 0 

(PhCOCHCOPhJ,. 
Pr·H20 

Neodymium 

(C5 H5 )sNd 

Color, 
Crystalline 

Form 

light green 
solid(sl 

m.p., 0c 

146(3) 
143-144170) 

green-yellow solid 106-108 

yellow solid 149-151 

reddish-blue 
crystalline solid 

380 

{MeCOCHCOMe )3 Nd violet crystals 13 l 144-146{3) 
144-145(70) 
144-146( !50 J 

1-' 
0 

(MeCOCHCOMe) 3 

Nd· 3H2 0 

(MeCOCHCOPh)s 
Nd·2H2 0) 

( PhCOCHCOPh )3 
Nd•H 2 0 

Samarium 

(CsH5 ),Sm 

( C5 H5 ) 2 SmCl 

{ C5 H5 )SmC12 
(THF)s 

___ Jf ___ tl7C 

pale lilac solid 

lilac -green 
dichroism 

144-146 

106-108 

147-150 

orange crystalline 365 
solid 

yellow 
SOlid {54, Sl,.EIS} 

tan needles {e.a,a~l) 

none, dec. 
above 
200 (54>Sl,SS) 

none, changes 
color at 55; 
progress! vely 
darkens to 
240(S2,Ss) 

b,p,, °C/mm 

sublimes, 
220/0.0001 

sublimes, 
220/0.0001 

sublimes, 
150-250/ 
O.OOOOl(:~•,al) 

nonvolatile 
at reduced 
pressures ( 821 

Solubility 

s. CS2 , ether, 
CHC13 , benzene, 
alcohol ( 9 l 

a. benzene, CHC13 ; 

nearly i, water 

s. benzene, CHC19 ; 

nearly 1. water 

moderately a, 
pyridine, THF, 
glycoldimethyl 
ether, dioxane; 
sparingly s. 
liquid ammonia; 
1. petroleum 
ether, benzene, 
cyclohexane 

s. cs2 , ether, 
CHC13 , benzene, 
alcohol (a) 
cc1

4 
(sol 

s. benzene, CHC13 ; 

nearly 1. water 

s. benzene, CHels; 
nearly 1. water 

moderately a, 
pyridine, THF, 
gJ.ycoldimethyl 
ether, dioxane; 
sparingly s, 
liquid ammonia; 
i. petroleum 
ether, benzene, 
cyclohexane 

s, THF; 1. 
hydrocarbons, 
cs2<!5•,all 

s, THF, acetone 
somewhat s, 
benzene, diethyl 
ether; 1. ec14 , 
CS 2 , alk.a.nes(a 2 l 

Stability 

dec, by water, 
air, dil. 
acids, CS 2 , 

cel4 , CHC13 

dec. by water 
air, dil. acids 
es2, ecJ.., 
eHC13 

dec. in air, 
proto lytic 
solvents! 5 •,a 1 l 
CeJ.. (all 

thermally 
unstable; dec. 
in air and 
water162 ) 

Molecular 
Comple)li ty 

~1.9 in CS 2 !sl 
{ebulliometric) 

1.0 in THF 
(isothermal 
distillation 
method) 

1.97 in ethyl 
sulfide(s) 
(ebulliometric) 

Reference 

( 3 ) Ann .lll. 334 

! 70 l JACS 70 3141 

! 61 l Gazz. chim. 
ital. 12 731 

( 61 l (Jazz, chim. 
i tal. 79 731 

1 5 l JACS .I§_ 42 

( 74 ) JACS 1§. 6210 

(s)Ann. 331 334 

( 70 l JAeS 1.Q 3142 

(so)Kennelley, 
Thesis, MSU 
(1956) 

( 5 olKenne11ey, 
Thesis, MSU 
(1956) 

! ell (Jazz. chim. 
!tal. 12. 731 

!allGazz, chim. 
ital. 12. 731 

{s)JACS TI! 42 

! 74 lJACS 76 6210 

! 54 l JACS 85 672 

(ss)TID 17309 

(~llTID 15018 

(ss)TID 19613 

(a2)TID 16224 

(sslTID 19613 

Remarks 

magnetic data, 
77-295°KI'!il 

solubility data 
in benzene, CC14 

acetylacetone, 
CHClsf!Sol 
X-ray data I 50 1 

visible and uv 
spectra in CRC13 ; 

IR spectra; X- ray 
data 

magnetic data, 
77-295°K{s) 

magnetic data 
195. 
300oK( s•,ss,seJ 

IR absorption 
pea.ks!s•,sll 

IR abso~tion 
peaks ( 82 



Color, 
Crystalline Molecular 

Com;eound Fo= m.;e. 2 °c b,E· oc~ Solubili tr stabilitr ComElexitr Reference Remarks 

(MeCOCHCOMe )3 Sm :~i~T 3 ~enow 
146-147( 3 ) s. alcohol, CC14 , -1.85 in CS 2 ( 3 ) ( 3 ) Ann. ill 334 
144-145 ( 70 ) CS2 ( 

3 ); slightly (ebulliometric) ( 70 J JAGS 70 3142 s. water(s) 

(MeCOCHCOPh }3 straw-colored 103-105 s.benzene, CHC13 ; (en l Gazz. chim, 
Sm· 2H20 solid nearly i. water ital, 12. 731 

( PhCOCHCOPh) 3 golden-yellow 148-149 a. benzene, ( Sl l Gazz. chim. 
Sm·H20 solid CHC13 ; nearly i. ital. l2_ 731 

water 

Europium 

(C5Hs )sEu(THF) brown shiny '· THF 
(SS)TID 17309 

solid 

(C5H5 )EUC1 2 purple none-changes nonVolatile s, THF, acetone; thermally (s 2 )TID 16224 magnetic data, 
(THF) 3 solid(e2,eel color at 55; at reduced somewhat s. unstable; (as)TID 17309 

194, 300oK(6S,66) 
darkens pressures(e 2 J benzene, diethyl dec. in air IR absor~tion 

i~o~~~1~;~:!1 ether; i. CC14 , and water(e.al (ee)TID 19613 peaks( 62 

CS2, alkanes {6 2) 

(MeCOCHCOMe }3 Eu l44-145( 7 ol; s, benzene, CC14 , ( 7o)JACS I.Q. 3142 solubility data 
turned brown CHC13 , (so)Kennelley, in benzene, CC1 4 , 
above 150 acetylacetone( 26 l acetylacetone, 
without Thesis, MSU CHC1 3 ( 501 ; 
melting1501 (195!5) x-ray data ( 50 l; 

( 26 ) JACS B 1079 visible spectra 

..... 
in benzene, 
CC14 (::.al 

..... 
(MeCOCHCOMe },.Eu· 3H20 145~147(dec} I 50 l Kennel ley, IR spectra.; 

Thesis, MSU x~ray date 
0956) 

Gadolinium 

(CsHs)sGd yellow crystalline 350 sublimes, moderately s. dec. by water, 1'-'lJACS 1§_ 42 magnetic data, 
sol:!.d 220/0.0001 pyridine, THF, air, dil. ( 74 l JACS 76 6210 77 - 295°K1 5 l 

glycoldimethyl acids, CS2 , 
ether, dioxane; CC14 , CHCls 
sparingly s. 
liquid ammonia, 
i. petroleum 
ether, benzene, 
cyclohexane 

(C5H5 }2GdCl colorless none, dec. sublimes, s, THF; 1. dec. in air, 1.16 in THF (s 4 )JACS ~ 672 magnetic data, 
crystals above" 140° 150-250/ hydrocarbons

1 
protolytic (ebullio- (eolTID 14260 195, 

0.00001( 54 ) cs
2

1ao,a1,ee solvents metric) (54, eo, a~ J 301 oK(54,ee,as) 

0014 (eo, a1) (Sl)TID 15018 IR absorption 

( 661 TID 19613 
peaks (54, So) 

1 es 1TID 17309 

( CsHs )GdC1 2 purple cloudy nonvolatile s, THF, acetone; thermally -1.36 in THF 16 "')TID 16224 IR abso~tion 
(THF} 3 

sol:ctl62,sal liquid at at reduced somewhat s. unstable; (ebullio~ 166 )TID 19613 
peaks(az 

860(62,66) pressures ( 62 l benzene, diethyl dec. in air, metric)(ezl 
ether; L CC14, water( 5 2 ) 
cs.,, alka.nesle.al 

('Ill; . % 
--~~--__ _j, __ -- ---···----·-' ~ 

---l7' 



Color, 
Crystalline Molecular 

COM:!lOUOd Fern Moll•! °C b.p.! °C[mm Solubilit;y stabilitz Co~lexit~ Reference Remarks 

(MeC 05 H.t,) 2GdCl colorless solid 188-197 sublimes, s, THF, benzene, dec. in air, 1.12 in THF; ! 54 ) JACS .§..2_ 672 IR abso~tion 
135-230/0.00001 CS11J slightly s. protolytic 2.13 in benzene (sl)TID 15018 

peaks (sl 
petroleum ether solvents CC14 (ebulliometric) 

(MeC:;H.,) 2 white crystals 207-209 sublimes, s. THF, benzene, fairly stable ( 541 JACS .§2. 672 
(MeCOO)Gd 16o-250/ acetone, CS2 , in air; dec. !s 2 )TID 16224 

0.0000l!s4 l petroleum in water!s<~,s.a) 
ether(lH,s.a) (sa)TID 19613 

(MeCOCHCOMe }8Gd.• H20 142 140 lBer. ~ 1577 

(MeCOCHCOMe )sGd. • CsHs!f 139.5 140 )Ber. ~ 1577 

(MeCOCHCOPh)3 colorless solid 100-101 s. benzene, ( "
1 J Gazz. chim. 

Gd•2H20 CHC18 ; nearly ital 79 731 
i. water 

(PhCOCHCOPh) 8 green-yellow by 214-216 s. benzene, CHC18 ; ( " 11 Gazz, chim. 
Gd•H20 transmitted light; nearly 1. water ital. 79 731 

rose-yellow by 
reflection 

Dysprosium 

(C,H,} 3 Dy yellow crystalline 302 sublimes, moderately s, dec. by water, (sJJACS 78 42 magnetic data, 

I-' solid 220/0.0001 pyridine, THF, air, dil. 77-295°K 
1\) glycoldimethyl acids, CS 2, 

ether, dioxane, CC14 , CHCls 
sparingly s. 
liquid ammonia; 
i. petroleum 
ether, benzene, 
cyclohexane 

(C 15 H5 ) 2DyCl yellow 343-346 sublimes, s, THF, 1. dec. in air, ( 54 ) .JACS §2. 672 magnetic data 
solid { s<t., S1, as) (dec) 154 ' 150-250/ hydrocarbons, proto lytic (sslTID 17309 195, 300oKfs4,::'l .,, 0,00001(!54> 81 1 cs2 fs4,e1l solvents (s<~, 81 l IR absorption 

"' CCl4 (Sl.) (Bl.)TID 15018 pea.kef~4,s1l 

(861 TID 19613 

(C5Hs )DyCl,. colorless needles 85-90(dec) s. THF; slightly therman1 (as)TID 17309 magnetic data 
(THF) 3 s, benzene; i, unstable 83 l (ss)TID 19613 194, 300°K 

petroleum 
ether(8sl 

( Cslis) 2 (MeO )Dy yellow solid dec. >235 sublimes, s. THF, benzene e:~~rt~4~~;1 
( ~ 4 J JACS 85 672 IR absorption 

160-230/ cs
2

(e;4,e2l 
(e<!)TID 16224 spectra in 

Q,QQ001(54,8:2) cs2 ( 054 > 

(aa)TID 19613 

Holmium 

(C!>H~) 2HoCl yellow-orange 340-343 sublimes, a. THF; 1. dec. in air, ( 54 J JACS .§..2_ 67:2 magnetic data 
crystals (54, 8l.,8S J (dec)f~4 • 210/ hydrocarbons, protolytic (as JTID 17309 l95 .,, 0,00001(~4· 81 ) cs

2
{s4,ell solvents(54,e1) 300oK(54 1 as, eel .. , CC14 fsl.l ( 81 )TID 15018 IR absorption 

(aaJTID 19613 
peaks(s4,81) 

I· ;~:;~}~:, .. :.:<tk:~~:~':, :: .. :~~.\~1i}[:·:?-~':. ;"<? ·:· :_ ~:}; 



Color, 
Crystalline Molecular 

Compound Fo= m.p., °C b.p., °C/mm SolubilitY StabilitY Complexity Refei'ence Remarks 

( C5H5 )HoC12 yellow-orange 84-92 nonvolatile at s. THF, acetone; thermally 1.12 in THF (S.2)TID 16224 I'R abso~tion 
(THF)3 solid reduced somewhat s, W1Stable; dec. (ebulliometric} ( 82 l (aa)TID 19613 peaks 182 

pressurea(s:;l benzene, diethyl in air, 
ether; 1. CCl41 1 

wate)'{e.2J 
CS:.: alkanes ( 82 

Erbium 

(C5H5 ),.Er pink crystalline 285 sublimes, moderately s, dec. by water, l 5 l JACS 1.§_ 42 magnetic data, 
solid 200/0.0001 pyridine, THF, air, dil. 77 -295°K; 

glycoldimethy1 acids, CS;u visibl"' >thsorption 
ether, dioxane; CC14 , CHC13 spectra in THF 
sparingly a, 
liquid ammonia; 
1. petroleum 
ether, benzene, 
cyclohexane 

(C5H5 ) 2ErC1 pink solid none, dec. sublimes, s, THF; 1. dec. in air, 1.02 in THF (s<t-lJACS ~ 672 magnetic data 
above 200° 150-250/ hydrocarbons 1 

proto lytic (ebulliometric} l 54 l (as)TID 17309 195, 
0.00001 154 ' 80 ) CS

2
(54 1 80 1 Sl solventsl 54 • 300oK( 54, s3, as) .. , (eo)TID 14260 IR absorption .,, 

(a 1 )TID 15018 
peaks(s4,sol 

0014 (so, ell 

(se)TID 19613 

.... (C 05 H05 )ErCl2 pink solid(a 2• 88 l 91-94(82,88) nonvolatile at s, THF, acetone; thermally -1.35 in THF 182 )TID 16224 magnetic data 

\.>1 (THF).. reduced somewhat s, unstable; (ebulliometric) ls 2 l (esJTID 17309 194, 
pressures (a:;) benzene, diethy1 dec, in air, 300oK(ss,aa) 

ether; 1. CS2 , water1821 (salTID 19613 IR abso~tion 
CCl,., alkanesl 821 peaks 182 

(C5H5 ):.:Eri pink crystals 270(dec) sublimes, 
( 054 l JACS 85 672 150-250/0.00001 s. THF, acetone; 

slightly a. (Sl)TID 15018 
benzene; i. 
petroleum ether 

(C5H5 )2ErNH2 pink solid 330-334 sublimes, s, THF, acetone; dec. in air l 1141 JACS ~672 IR abso~tion 
150-245/ slightly s, wa.ter<s<~,s .. 1 (s 2 )TID 16224 

peaks (a 2 

0.00001(54,82) benzene; i. 
petroleum (sslTID 19613 
ether(s4,S2) 

(C 05 H5 ) 2 (Me0)Er pink solid 236-240 sublimes, s. THF, CS2~ dec. in air, (s 4 )JACS ~ 672 IR absorption 

160-200/ benz;ene water ls2)TID 16224 peaks in CS 2 
0.00001 

( CsH5 ) 2 (HCOO )Er pink solid none, dec. sublimes, s, THF, 1. fairly stable ( 54 ) JACS 85 672 

above 270 165-250/ benzene·, CC14 , in air; dec. in (s 2 )TID 16224 
0.00001( 54 • 82 ) cs 21s41,82l water(s4,s2l 

( 8 a)TID 19613 

(CsHs} 2 (MeCOO) pink solid 331-335(dec.) sublimes, Slightly s. THF, stable in air; (::;<t-lJACS ~ 672 IR absorption ,, 160-250/ benzene, cs2 ( 114' a:.:) dec. in (s 2 )TID 16224 
peaks(54,S2) 

0.00001(54,82! water! 541, 52l 
(as)TID 19613 

(MeC 5H4 ) 2ErC1 pink solid 119-122 sublimes, s, THF, benzene, dec. in air, 2.10 in benzene ( 54 l JAGS 85 672 

135-230/ CS 2 ; slightly s, protolytic ( ebulliometric} (sl)TID 15018 
0.00001 161 ) petroleum ether solvents, CC14 

··~· 
.
•. :. 1.' 
~·- ~; ·tf·.,····· ... n~-ft' 



Color, 
Crystalline Molecular 

ComEOW1d Fo= m,E•t oc b·E· 1 °CLmm Solubili t;r Stabilitz ComElexi t;r Reference Remarks 

(MeC~J4) 2 pink solid 199-201 sublimes, e. THF, ben~ene, fairly stable 2.11 in benzene ( 54 J JACS §!2. 672 
(MeCOO)Er 160-250/ ethyl ether, in air; (ebullio- (sslTID 17309 0.00001(54,83) CCJ.,., CS2; i. dec, in metric (54' as J 

petroleum water(34,Bs) {ea)TID 19613 
etherfesl 

Ytterbiwn 

(C5H5 )sYb dark green 273(slight sublimes, moderately s. dec, by water, (5 )JACS ~ 42 magnetic data, 
crystalline dec.) 150/0.0001 pyridine, THF, air, dil. 77 -295°K 
solid glycoldimethyl acids, CS2 , 

ether, dioxane; CC14 , CHCls 
sparingly s. 
liquid ammonia, 
i, petroleum 
ether, benzene, 
cyclohexane 

(C3~ )2YbC1 orange-red none, dec. sublimes, s. THF, 1. dec. in air, 1.04 in THF 1 54 1 JAcs .§2. 672 magnetic data 195, 
crystals above 240° 220/ hydrocarbona1 protolytic (ebullio- (aslTID 17309 

30l OK(54 1 as, B!ll 

0.00001( 54 • 811 .CS;;~{~4,80J8l solvente 154 • metric)(s4,el) IR absorption 
oo, (aolTID 1426o peaks(s4,Sol 

"'' (al )TID 15018 
0014 (eo, all 

lealTID 19613 

f-' (CsH5 )YbC1 2 orangs 78-81{82oB6) nonvolatile s. THF, benzene therme..lly (a;;~lTID 16224 magnetic data 

""'" 
(THF)s crystals fe2,ael at reduced ether, acetone; unstable; (ss)TID 17309 

194, 3000K(es,e!5l 
pressure(elill i. petroleum dec. in air, IR abso~tion 

ether water1821 (ss)TID 19613 peaks(s2 

(CsH5 ) 2 (MeO)Yb orange solid 290-305 sublimes, s. THF, CS2 dec. in air f 54 J JACS 85 672 IR absorption 
160-200/ benzenef 1114 • 8al water 154 • 8 "'1 (S 2 )TID 16224 peaks in 
O.OQOOJ.( 54 • 8 Ji!l cs.,lo:H,,s;;~l 

(ee}TID 19613 

(CsH5 ) 2 (PhO)Yb red solid 382-386 sublimes, Slightly s. THF; very stable f 54 l JACS !!2. 672 IR abso~tion 
275/ i, benzene, ether, in air(54,B2) 

(e 2 JTID 16224 
peaksf82 

0.0001{!:14,B.2) pyridine, cs2 
acetonef 154 • 821 (a~JTID 19613 

(CsHs) 2 (HCOO )Yb orange powder none up to nonvolatile B. THF; Slightly fairly stable (s41 JACS ~ 672 IR absorption 
400°, changes at reduced s. benzene; i. in air; dec. (s 2 lTID 16224 peaks 
color >250° pressures 1921 petroleum ether in water<u,e 2 ) 

thermally 
unstable 1821 

(C 15 H15 ) 2 (MeCOO)Yb orange solid 325-329(dec.) sublimes, Slightly 6. stable in air; ( 54 lJAC.S ~ 672 IR ab>Sorption 
160-250/ THF

1 
benzene, dec, in (s 2 JTID 16224 

peaks(s;~,e2l 

0.00001 ( 154 • 8 ·1!:) cs2 s<&,a2l water(s4,S2l 
(es)TID 19613 

(c.,H5 ) 2 (PhCOO)Yb orange solid 350-375(dec:) sublimes, Very slightly fairly stable (s<~)JACS ~ 672 IR abso;Jtion 
270/0.001 ( 54 • 821 s. THF, in air; dec. (a 2 )TID 16224 

peaks (s 2 

benzene 154 ' 82 ) in water( 154 • 82 ) 
(ea)TID 19613 

(MeC 5}4. ) 2YbCl red solid 115-120 sublimes, s. THF, benzene, dec. in air, 1.07 in THF (M)JACS ~ 672 

135-230/ CS2; slightly s. protolytic 2.06 in benzene (el.)TID 15018 
0.00001 petroleum ether solvents 154 ' (ebullio-

"'I metric)(s4,all 
CC14{ell 

'!f . ;I$:: , . ·, ,;.. 



Color, 
Crystalline Molecular 

Co~ound Fo= m·E· t oc b;E·, °CLmm Solubility Stability Complexity Reference Remarks 

Lutetiwn 

(C3H3 ) 2LuCl pale greenish- 318-320( 341 sublimes, s, THF; 1. dec. in air, (M)JACS 85 612 magnetic data 
white crystals (s4 l 170-240/ hydrocarbons, protolYtic CaslTID 17309 

at 300oK(s4,as,eel 
o.OOOOl(a4 l cs2<s•l solvents ( 54 ) IR absorption 

(eelTID 19613 peak(S4l 

( C3H5 )LuC12 white crystalline 76-78 s. THF, benzene 
~=~::~!1 as l 

Cas)TID 17309 
(THF) 3 solid diethyl ether; <ee)TID 19613 

i. petroleum 
ether<as) 

Thoriwn 

(Me0) 4 '1'h white powder nonvolatile i. benzene dec. by water (a)JCS 1091 (1954) 
up to 300/0.05, 
dec. above 
300/0.05 

(Et0) 4Th white solid nonvolatile sparingly s. dec. by water; ( "l JCS 1091 (1954) 
up to 300/0.05 benzene, ethyl dec. above 

alcohol 300/0.05 

(i-Pr0) 4 Th white crystalline sublimes, s. benzene, dec, by water 3.8 in benzene; (a)JCS 1091 (1954) 
solid 200-210/ isopropyl 1.8 in isopropyl 

0.05-0.1 alcohol alcohol 
(ebulliometric) 

(n-Bu0) 4Th solid nonvolatile s. benzene 6.44 in benzene CelJCS 2260 (1956) 
in vacuo (ebulliometric) 

!-' (sec-Bu0)4 Th nonvolatile s, benzene 4. 2 in benzene CelJCS 3469 (1956) 

IJl (ebull1ometric) 

{t-Bu0) 4 Th sublimes, s, benzene dec, by water 3. 4 in benzene C7 l.:rcs 3488 (1954) 
160/0.1 (ebulliometric) 

(Me2(CC13 )C0)4 dec, 115- CulJCS 4651 (1958) 
Th·2C5 H5 N 120/0.1 

(n-Am0) 4Th solid nonvolatile s. benzene 6. 20 in benzene (slJCS 226o (1956) 
in vacuo (ebulliometric) 

(neo-Am0) 4Th solid nonvolatile s. benzene 4.01 in benzene 16 l JCS 2260 (1956) 
{ [Me3CCH20] 4 Th) in vacuo (ebu~~iometric) 

{Et 2CH0) 4 Th nonvolatile s. benzene 4 .l in benzene 1" 1Jcs 3469 (1956) 
(ebulliometric) 

(t-Arn0) 4 Th 208/0.3(71 s. benzene dec. by water 2.8 in benzene (;)JCS 3488 (1954) 
198/0.l(lO) (ebulliometric) ( lO 1 JCS 2600 ( 1957) 

(Me2n-PrC0) 4Th dec. above s. benzene dec. by water 2. 6 in benzene <
71 JCS 3488 (1954) 

120/0.1 (ebulliometric) 

(Me 2i-Prco) 4Th dec. above s. benzene dec. by water 2. 3 in benzene 17 1JcS 3488 (1954) 
120/0.1 (ebulliometric) 

(MeEt 2co) 4Th 148/0.1 s. benzene dec. by water 1.8 in benzene <7 lJCS 3488 (1954) 
(ebulliometric) 

(MeEtn-PrCO )4Th 153/0.1 s. benzene dec. by water l. 7 in benzene (
7 )JCS 3488 (1954) 

(ebulliometric) 

(MeEti-PrCO )4Th 139/0.05 s, benzene dec. by water 1.0 in benzene ( 7 1 JCS 3488 (1954) 
(ebu1liometric) 

·r~··• ·:;_·' :< 
!• 



.... 
0\ 

Compound 

(Et3 C0)4 Th 

Color, 
Crystalline 

Fo= m.p,, °C 

Th(BH,t, )" white crystalline 203{dec.) 

(CsHs )"Th 

( C5H5 ) 3 ThCl 

solid 

colorless 
crystals< 241 

white solid ( EH l 

(C,H,.)s(MeO)Th white Solid 

(C5 H5 )3 (n-BuO)Th white solid 

(MeCOCHCOMe )4Th colorless 
crystals ( s, 77, 78) 

dec, without 
melting 
~170 

171-112(-n:d 
171 (s 
171.5(77) 
170.8-171 (76) 
168-170(.,.,) 

b,p., °C/Illl!l 

148/0.05(7) 
154/0.lll.ol 

v.p. = 0.05 mm 
at 130° 
v.p. = 0.2 mm 
at 150° 

sublimes, 
170-190 
in vacuoll014 l; 
sublimes 
(dec.) 159 l 

sublimes, 
180-200/ 
0.0001($<1.) 

sublimes, 
100/0.0001 

sublimes, 
100/0.0001 

sublime5, 
160/0.1 178 1; 
260-270/1 
dec. 1 -sal; 
v.p. at 100° , 
3.2 ±0.3 x lo-• 
mm(7e) 

SolubilitY 

a. benzene 

e. THP, diethyl 
ether; · 
i. benzene 

s. CH2 Cl2 , 
CHC13 , CHBrs,; 
1. pentane, 
benzene, diethyl 
ether, THP, 
dioxane\ acetone, 
CC14 ( l'l" 

s. THF, CHC13 , 

CH2Cl 2; 
1. petroleum 
ether! 84 1 

very s. THF; 
moderately s. 
bem.:ene, CHCls 

very s, THF; 
moderately s, 
benzene, CHC13 

s. benzene\ 
CHCls (7a,s' 
toluene ( 771 , 
CS 2, CHBr3 C 51 ; 
slightly s. ether, 
ethylene 
dibromide( 72 l; 
1. water(72,S,77)' 
petroleum ether177 J 

Stability 
Molecular 
ComplexitY 

dec. by water 1.0 in benzene 
(ebulliometric) 

stable at 
150° 

fairly stable 
l.n air("•l; 
dec. by water, 
dilute acids 
and bases I 24 1; 
dec. in airtsel 

dec. in air, 
water 18" 1 

dec. in air 

dec. in air 

1.05 in CHBr1 
(cryoscul'ic) "'41 

0, 98 in CH2Cl 2 
(ebullio­
metric)ta4J 

1.0 in 0.022 molal 
ethylene 
dibromide( 721 , 
1.2 in 0.019 
molal ethrlene 
dibromide 3 l 
(cryoscopic); 
1.10-1.15 (0,078 
0.238 molal benzene) 
(cryoscopic) 1 3 1; 
0,98-1.06 (0.059~ 
0.158 molal CS2 ( 
(ebulliometric) "' 1; 
0.90-0.73 (0.037-
0.177 molal CHCl'f) 
(ebulliometricls ); 
1.21 - 0.89 in 
CHBr,. 
(cryoscopic) ( 3 l 

,. ·~· ~~~-"···~~·,,·~ .,., ... , ... :.'.~~~.r.,¥:.v~·::r1.i1~,,,, .. ,.j//:.~~.~~·· .,,, .. ,.:i~~-:-.~ •• - /~:::-,~'i;i::l :::.T?.i:!t·;,r:-\i:"~:w:h)\,;tJI-'±mws.d+m%<.· ....... =~ 
,~:. 1t:· ... · . ~ .. \;;i~:;s) -· '<~~~-~:_'}~~l~;,;!~''· .:r~:i.J?:J(,':~_.:;~t~HhttW6>. '· -. 

Reference 

17 lJCS 3488 (1954) 

( lO l JCS 2600 ( 1957) 

(as l JACS 71 2488 

l .~!" lz. Naturforsch. 
17b, 276 

( se l JINC g_ 246 

(a4)'I'ID 18749 

ta7lTID 20123 

(a7lTID 20123 

t 87 )TID 20123 

( 72 >Bull soc. chim. 
(3)!2. 347 

(s)Ann 331 334 

( 77 1Inorg, Syn. II 
123 (1946) -

(?alJACS 6l 876 

tseb-cs 2:22 189 

{52 ) Spectrochim. 
Acta 17 248 

(!SslDisc. Faraday 

Soc. 2., 125 
(1950) 

1 21 l JCS 4655 (1958) 

( 571 AECD-2659 

(salJACS 80 5658 

(Sl)Acta Chim. Acad. 
Sci. Hung. ~ 49 

( 38 l JCP !§_ 920 

(s 5 lJ. Indian Chern. 
Soc • .J! 189 

12" 1JCS 1254 (1938) 

1221 JCS 1269 (1938) 

(selcan. J. Chern. 36 
574 -

(7llLA 1439 

(lalaazz. chim. ital. 

89 939 

(sol Acta Cryst. 12 
817 -

(o.1)Nature 182 465 

Remarks 

magnetic data 90, 
295°K 

~~t';~fra NMR 

magnetic data 164 1 

IR spectra ( 84 l 
NMI\ data1871 

IR spectra tse, 52, 
53, 21, 

UV spectra{;~;~l); 
NMR data(se); 
diamagnetic 
susceptibility( sa, 

55); 

dielectric 
po:arization I 23, 22,, 

56 )j 
refractive 
indexl7ll 
visible 
spectra I 19 l; 
cry-stal da.talso, 

"' 
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Compound 

(MeCOCHCOMe )4 

Color, 
Crystalline 

Forn m.p., °C 

>50 
Th • MeCOCH,.COMe 

(MeCOCHCOMe )4 Th·PhNH 2 H5 

(MeCOCHCOPh )4 Th 

(MeCOCHCOl( )..,Th 

OM• 

( ~M2) MeCO yH2 4Th 
0 

(MeCO~~~ )4Th 

0 

-t-
,, : 

pale yellow 
powder{ 25 1 

white 
crystals f 7 5 ' en l 

bright yellow 
powder 

212-2lj 
(dec.) 2151, 

216-217(7ei; 
215-216(6l) 

2o8-210(dec.) 

white crystalline 195-206(dec.) 
powder 

white crystalline 
powder 

193-194 

b.p .. , °C/mm Solubility 

a. molten 
biphenyl, l00°C 

slightly a. 
ether 

Stability 
Molecular 
Complexity 

s, boiling benzene, 
dioxane{ p1ridine, 
anisole 76 ; 
slightly s. 

dec. in boiling 1.02 in benzene 
THF(Te) (ebUlliometric)(Te) 

benzene·, toluene, 
aniline, 
pyridine f 215 1 
difficulty s, 
boiling CHC15 , 
toluene, ,.;ylene ('761, 
very difficulty 
s. boiling ethyl 
acetate( 76 l 
i. water, 
acetone f 25 1 

boiling petroleum 
ether, ether, 
methanol, ethanol, 
acetone, isoamyl 
alcohol, isohexa.nol, 
CS2 , CClt' methyl 
benzoate 

7
"' 

very s. boiling 
CHC13 , benzene, 
toluene, xylene, 
anisole, pyridine) 
very difficulty 
s, boiling acetone, 
isoamyl alcohol 
tsohexanol, ethyl 
acetate; 1. boiling 
petroleum ether, 
ether, methanol, 
ethanol, CS2 , CCl,., 

dec. in boiling 
THF, dioxane, 
methyl benzoate 

very s. boiling 
acetone, isoamyl 
alcohol, iso­
hexanol, CS 2 , 

dec. in boiling 
THF 1 dioxane 
methyl benzoate 

CC1 4 , CHC15 , 

benzene, toluene, 
xylene, ethyl 
acetate, anisole, 
pyridine; 
difficulty s, 
boiling methanol, 
ethanol; 1. boilir.g 
petroleum ether, 
ether 

very B, boiling 
isoamyl alcohol, 
isohexanol, CS 2 , 

CC1 4 , CHC1 3 , 

benzene, toluene, 
xylene, ethyl 
acetate, anisole, 
pyridine; very 
difficulty s. 
boiling methanol, 
ethanol, acetone; 
i. boiling 
petroleum ether, 
ether 

dec. in boiling 
THF, dioxane, 
methyl benzoate 

Reference 

f 2 )0RNL-2864 

(alAnn, 331 334 

{ 2 5 lACS _l 1133 

( 7s I J. prakt. 
Chern. l_ 257 

{el)Gazz. chim. 
i tal. 79 731 

(7eiJ, prakt. 
Chem. l_ 257 

f 7 e I J, prakt, 
Chem. l_ 257 

(7elJ. prakt. 
Cho<-m .! 257 

Remarks 
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Compound 

(MoCO~~ ), Th 

Color, 
Crystalline 

Fom 

yellowish white 
poWder 

~'$•-:~Mo 0~ n white powder 
2 =cr 

0 

" 4 

(PhCOCHCOPh)4 'l'h yellow 
crystals ( 25,71:1, o1 

•ol 

(PhCOCHCOCH2Ph)4 white glossy 
Th flakes 

m,p,, 0 e 

207-210 

192-198 

1961dec. )fzs) 
202 7e) 
192-193 ( el) 

200.5-201.5 { 20) 

190-191(21 

110 

b,p,, °C/nun 

~·~;?~~;:~-;~·~. 
;.~ ~{;~ ', ;.G, 1: 

Solubility 

very s, boiling 
cs2, cc14, cHc:3, 
benzene, toluene, 
xylene, dioxane, 
methyl beneoate, 
anisole, pyridine; 
very difficulty s. 
boiling isoamyl 
alcohol, isohexanol, 
ethyl acetate; 

Stability 

dec. in 
boiling THF 

i. boiling petroleum 
ether, ether, methanol, 
ethanol acetone 

very s. boiling 
ether, methanol, 
ethanol, acetone, 
isoamyl alcohol, 
isohexanol, cs2, 
CC4 CHC15 , benzene, 
toluene, xylene, 
dioxane, ethyl 
acetate, methyl 
benzoate, anisole, 
pyridine; i. boiling 
petroleum ether 

dec, in 
boiling THF 

Molecular 
Complexity 

very s. dec. in 0.91 in benzene 
pyridine C 215 ), boiling THF{ 7e) (ebulliometric) f7 e l 
boiling acetone, good radiation 

stability C 20 l 

high thermal 
stabilityf 2 ol 

cs 2 , cc14 , CHC1:3J 
benzene, toluene, 
xylene, dioxane, 
ethyl acetate, 
anisole, pyridine, 
methyl benzoate(7el, 
molten terphem;lsf 2 ol 
biphenyl f 21 ; 
s, acetone, ether 
benzene, toluenef 2 sl; 
very difficulty s, 
boiling isoamyl 
alcohol, isohexanol f7 sl,; 
i. water, ethanol ( 2 5 ), 

boiling petroleum ether, 
ether, ethanol, 
methanolf 7el 

very s, boiling 
ether, acetone, 
isoamyl alcohol, 
isohexanol, CS2, 
CC14 , CHCl:, 
benzene, toluene, 
xylene, dioxane, 
ethyl acetate, 
anisole, pyridine; 
very di:f:ficulty 
s. boiling methanol, 
ethanol; 1. boiling 
petroleum ether 

dec. in 
boiling THF, 
methyl 
benzoate 

Re:ference 

( 701 J. prakt, 
Chern. 1:_ 257 

C7slJ. prakt. 
Chern. l 257 

( 215 )ACS ;il133 

( 781 J. prakt, 
Chern, 1:_ 257 

( e~ l Gazz. chim. 
1 tal. I2. 731 

( 2 o)AERE C/M 320 

( 75 ) Acta Cryst. 
10 605 

( 7 s)Acta Cryst. 
11 301 

( 2 )0RNL 2864 

( 7 elJ. prakt. 
Chem. l 257 

Remarks 



1-' 

"' 

1;. 

Compound 

(
PhCOCHCO....., ) Th 

N02,() 
4 

(

Phcoceco, ), 
0 Th 
' N02 

4 

(

'"coceco9 \ Th 

0Me4 

Color, 
Crystalline 

Form 

yellow~white 

poWder 

citron yellow 
crystals 

deep yellow 
crystals 

(

'"coceco?\ ) 
Br...Y Th yellow powder 

OMe 
4 

m,p,, °C b.p .• °C/mm 

222~224(dec,) 

280~295 (dec. ) 

242-244(dec,) 

214-215 

Solubility StabilitY 

very s, boiling 
acetone, CHC13 , 

benzene, toluene, 
xylene~ THF, 
dioxane, ethyl 
acetate, anisole, 
pyridine; i, 
boiling petrolewn 
ether, ether, 
methanol, ethanol, 
isoamyl alcohol, 
isohexanol, cs2, 
CCl,. 

dec. boiling 
methyl 
benzoate 

very s, boiling 
THF, dioxane, 
methyl benzoate, 
pyridine; d1fficulty 
s. boiling acetone, 
anisole; very 
difficulty s. boiling 
CHCl~,., benzene, toluene, 
xylene, ethyl acetate; 
i, boiling petrolewn 
ether, ether, methanol, 
ethanol, isoamyl alcohol, 
isohexanol, CS2:, CCl,. 

very s. boiling dec. in boiling 
CCl,., CHCl::o, THF 
benzene, toluene, 
xylene, dioxane, 
methyl benzoate, 
anisole, pyridine; 
difficulty s. boiling 
CS2 , ethyl acetate; 
very diffic-ulty s, 
boiling acetone, 
isoamyl alcohol, 
isohexanol; 1. 
boiling petroleum 
ether, ether, 
methanol, ethanol 

very s. boiling dec, in boiling 
acetone, CS2, CHC13, THF 
benzene, tol-uene, 
xylene, dioxane, 
ethyl acetate, 
methyl benzoate, 
anisole, pyridine; 
difficulty s. boiling 
isoamyl alcohol 
isohexano1, CCl"; 
1. boiling petrolewn 
ether, ether, methanol, 
ethanol 

Molecular 
complexity 

0. 98 in benzene 
(ebulliometric) 

',J,• · :.:-~~~i~~~4.~:i~{~;~~~~~;;:1\r?~\:,::.:I~:~:t~:!lf&:~tt~-? :;:. ·~·- .. ·.r~~-·.; ,~:~.·- -~~~: i:G}~~ttl~~-/)~Ji$-I-: ' .\.:: 

Reference 

( 76 lJ. prakt. 
Chern, l 257 

(Ts)J. prakt, 
Chem. 1. 257 

(HI)J. prakt. 
Chem. .! 257 

(7s)J. prakt 
Chern. 1. 257 

Remarks 



:~ 
~.av 

f\) 
0 

'' .' 'rl', .,, .. 

Co!I\J)ound 

Color, 
Crystalline 

Fo"' 

(

PeCOCHCOA ), 

N02"Y 
OMe 

4 

bright yellow 
Th powder 

(PhCOCHCO-d )4Th 

~""~~). Te 

ora.'lge yellow 
powier 

yellow crystalline 
powder 

white powder 

PhCO-... H ( " ) o$": Te 
Mo 

4 

··;. 

m,p,, °C b,p,, °C/lllm 

135-145{dec.) 

215-217(dec.) 

210-2111-(dec.) 

196-197 

Solubility StabilitY 

very s. boiling dec. in boiling 
acetone, CHCl,.,, THF 
benzene, toluene, 
xylene, dioxane, 
ethYl acetate, 
methyl benzoate, 
aniSole, pyridine; 
difficulty s. 
boiling isoamyl 
alcohol, isohexa:nol; 
i. boiling petroleum 
ether, ether, methe.nol, 
ethanol, CS2 , CCl,. 

very s. boiling dec, in boiling 
CHC13 , benzene, 'l'RF 
toluene, xylene, 
dioxane, metbyl 
benzoate, anisole, 
pyridine; difficulty 
s, boiling acetone; 
very difficulty a, 
boiling isoamyl alcohol, 
isohexanol, CS 2 , CCl", 
ethyl acetate; L boiling 
petrolewtl ether, ether, 
methanol, ethanol 

very s. boil1ng 
CS 2 , CCl." CHC13, 
benzene, toluene, 
xylene, dioxane, 
aniSole, pyridine; 
difficulty s, 
boiling acetone, 
.isoamyl alcohol, 
1Sohexanol, ethyl 
acetate; L boiling 
petroleum ether, 
ether, methanol, 
ethanol 

very s. boiling 
isoamyl alcohol, 
isohe~anol, cs2, 
CC14 , CHCls 
benzene, toluene, 
xylene, dioxane, 
ethyl acetate, 
anisole, pyridine; 
very difficulty 
s. boiling methanol, 
ethanol, acetone; 
1. boiling petroleum 
ether, ether 

dec, in boiling 
THF, metbyl 
benzoate 

dec. in boiling 
THF, methyl 
benz;oate 

Molecular 
CompleJtity 

'> 

Reference Reln!l.rks 

(76lJ. prakt. 

Chern. l 257 

(75lJ. prakt. 
Chem. l 257 

{ 761 J. prakt. 
Chern. l 257 

( 7131 J. prakt. 
Chern. l 257 

l.f 



'5' 1b 

"' 1-' 

Com:2ound 

Uranium( IV) 

(Me0) 4U 

(Eto)"'U 

(n-PrO)"'U 

(i-Pr0) 4U 

[ (i-Pr0) 4 Al]<~,U 

[ (i-PrO )4Al]., 
UC12 

(t-Bu0) 4U 

(Et~eS10) 2 
UC1 2 

(Et2N)._U 

(BH"') 4U 

(BH"' )3 (BH3 Me )U 

Color, 
Crystalline 

Form 

green solid( 42 •481 

light green solid 

green solid 

green solid 

grass-green 
viscous oil 

viscous olive-
green oil 

green crystals 

green solid 

emerald-green 
crystals 

dark green 
crystals 

dark green 
crystals 

m.J2.z oc b.J2. 1 °cLmm 

dec. without 
meltingl4_2l 

nonvolatile up 
to 300/0.01( 4s) 

dec. Without sublimes 
melt1ng1"' 21 220/0.011"'s) 

sublimes, 
240/0.0l 

sublimes, 
160/0.01 

95-97/0. 001 
143/1 
269-271/761 
(slight dec.) 

lll-120/0.01 
160-167/1 

dec. 

sublimes, 
260/0.01 

35.5-36.5 115-125/? 
(dec.) 

sublimes 1 

v.p. _. 0. 30 llliii 

(34.2°), 0.56 
(40,2°), 1.23 
(48.2°), 2.15 
(54.3°), 4,00 
(61.3°), 13.86 
(79'1 

85-95 sublimes, 
v.p. = 1.06 llliii 

(25.1°), 2.13 
(31.4°),3.37 
(38.1°), 5.56 
(4S.lt 0 ), 8,52 
(50.7°), 14.6 
(58.0°), 25.8 
(65.6°l 

·.·m.·;· '' .,, . 
'· ·: 

S:o!u'biliti£ 
Molecular 

Stabil:it:t: co~lexit:[ Reference Remarks 

spe.riDSl$:. s • oxidizes 1n probably 142lJACS 78 4285 
alcoh.Oll 4'21 air',"'~,4el polymeric 148 ) (4Bl AERE/EMR/PR lOlt4 
:l... meth~ol,, dec, in 
benzene <~.sl, water14a,<~.sl 
ethEirl48l, 

ellghtl; e, oxidizes :).n (u.JJACS 1.§_ 4285 
ethanol 421 air; dec, in (4B)AERE/EMR/PR 10lt4 
1. ether< 42 l water(1,42,4Bl 

< ~ 1 Chern. Ber. §5. 267 

i. dimethyl- oxidizes in (<~.S)AERE/EMR/PR 10lt4 
cello solve a:l..r; dec. in 

water 

1. dimethyl- oxidizes in 14 8 l AERE/EMR/PR 1044 
cellosolve a:l..r; dec. in 

water 

s. pentane, very stable I 1 l Chern. Ber §2. 267 
hexane, cycle- thel'III8.lly; 
hexane, benzene oxidizes in 
alcohols air; dec. in 

water 

s. pentane, oxidizes in air; I~ l Chern. Ber. §2. 267 
hexane, benzene, dec. in water 
xylene, isopropyl 
alcohol 

s. petroleum less sensitive '""' 1.rAcs 78 4285 
ether to air oxidation 

than other 
U(IV) e.lkoxides 

oxidizes in air 148 l AERE/EMR/PR 1044 

s. benzene, oxidizes in 0. 90, 1.0 in 142 lJACS I§., 4285 
ether, petrolewn air; dec. in benzene 
ether water 

slightly s, fairly stable 1.06 (v.p. I e.e)JACS 1.2. 219 
n -heptane, below 70°; method) 
benzene stable in dry 
s, ether (forms a.ir; dec, by 
etherate) water, 

methanol, 
HCl 

dec. by water, 1.09 (v.p, I 87 l JACS I2. 222 
HCl method) 



1\) 
1\) 

'··~:··.' J .. ;· ,_ 

Compound 

(BH:3Me)4U 

(C!!Hs)4u 

(CsH5 )3UCl 

(C!!Hsls(MeO)U 

Color, 
Crysta.J.line 

Fo= 

lavender-black 
crystals 

red crystals 

dark red 
cryata.ls 

green solid (a5) 

(CsHs )s (n-BuO )U dark. green 
solid {S4 l 

(CsHs)s(PhO)U'I 

(MeCOCHCHO )4 U 

(MeCOCHCOMe )4 U 

·, , .. 
. ' . 

green solid 

solid 

green 
crystals(4",J.) 

m.p., °C 

72-74 

26o-265 

120-125(84) 

nonmelting 
at moderate 
temp. 

176( 4 ) j 
175( J.). 
173(281, 
175-176faal. 
177(decJ<2sS 

b.JJ •• °C/mm 

sublimes, 
v.p ... 0,24 mm 
(40.1°), 0.34 
(45.6°), 0.51 
(53.2), o.B4 
(60.3°), 1.03 
(65.3°), 1.66 
(70.6°), 1.93 
(73.7°) 

nonvolatile 

sublimes 
above 180° 
in vacuo 

sublimes, 
130/0.001{ 85 ) 

sublimes, 
l00/0.0001(s4 J 

sublimes, 
140/0.0001 

nonvolatile 
at 130° 

sublimes, 
190/0.000l(J.}; 
dec, when 

. distilled! 2al; 
v,p, = 0,0091 mm 
at l30o(sa) 

.:!.~~f~~-{-· 

Solubility 

moderately a. 
benzene; 
sparingly a. 
pentane, hexane 

a, THF, pyridine; 
sparingly a. CS2, 
CHCls, CH2C12, 
water, 12N HCl; 
i. benzene, CClu 
petroleum ether 

a, petroleum 
ether< 871 

a. THF, toluene; 
slightly a. 
petroleum 
ether( 84 l 

s. acetone, ether, 
ethanol, benzene, 
toluene, 
pyridine< 28 • 25 l; 
1. water< 28 l 

StabilitY 

dec. by 
water, HCl 

dec, -250° 
under N2 ; 

slowlY dec. 
l)y water 

thermally 
stable at 
300°; dec. 
in air; 
slowly dec. 
by water, 
CSa, CHCls 
CH2 Cl 2 

dec. in air, 
water; very 
stable under 
high vac, (s4l 

oxidizes in 
air 

oxidizes in 
air( 1, as, as, 25 l; 
dec. by aq, 
acids, basea!.I!B) 

Molecular 
Complexity 

o.B8 in benzene 
(cryoscopic) 

·,, .. 

Reference 

(e7JJACS 1..2. 222 

[ 24 >z, Naturforsch, 
ill 276 

[se)JINC 2 246 

[s 5 JTID 1.9367 

(S7)TID 20123 

[S4)TID 18749 

(sslTID 19367 

(a7JTID 20123 

(s 5 lTID 19367 

(as J JACS 1.2. 2446 

(4 lz .. anorg. Chern. 
40 218 

! 1 >chem. Ber, 85 267 

( 2 s) JACS 78 2790 

! es J JACS I2. 2446 
125 )ACS 11133 

( 57 ) AECD 2659 

(ss)Disc. Faraday 
Soc. 2. 125 
(1950) 

1 sa ) JCP 16 920 

(:>o)Acta Cryat. 12 

-~1.7. -

Remarks 

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

magnetic data, 
77-306°K 
IR and visible 
spectra 

originally 
thought to be 
(CosHs ls (MeO ).l!u!ss 1• 
latest work 
indicates only 
one MeO group! 87 l 

IR spectra' 84 l; 
originally 
thought to be 
(C5H5 ) 3 (n-BuO ) 2 U 

or ~C5H5 )TU·2 
THF 64,8!5 ; latest 
work indicates one 
n-BuO groupfa 7 l 

re-oorted as 
(C~H15 )s (PhO ).2U; 
however, later 
work on similar 
type compounds, 
(C5 H15 )s(MeO)U 
and (C5Hsls 
(n-BuO)U, 
indicates only 
one alkoxy group 

IR spectra< 157 • 531 

magnetic data, 75-
3300K''"'1; crystal 
data (so) 



1\) 

\.>1 

Compound 

(MeCOCHCOEt )4U 

{MeCOCHCOn­
Pr)4U 

(MeCOCHCOi­
Pr}4U 

(MeCOCHCOn­
Bu}4U 

(MeCOCHCOt­
Bu)4U 

(MeCOCHCOn­
Am)4U 

(MeCOCHCOn­
Hex)4U 

(MeCOCHCOPh)4U 

Color, 
Crystalline 

Form 

solid 

liquid 

liquid 

liquid 

liquid f .. a l 
solid! !18 l 

liquid 

liquid 

red-brown. 
solid(2s,eo,J.) 

(MeCOCHCOCH2 solid 
0Et) 4U 

(MeCOCHCo-0)11- U solid 

(EtCOCHCOEt )4 U solid 

(n-PrCOCHCOn- solid 
Pr)4 U 

(PhCOCHCHO )4 U 

(PhCOCHCOPh) 4U 

solid 

black-violet 
rods 1 ~ l 
red-brown 
powderf 251 

m.p., 0c 

63(2al; 
59-60 I ea) 

dec. leal 

206(dec. ){28); 
l90-l95(se); 
~210(dec. )f2!1l; 
197-l98(aol 

So 

225(.518) 
195(88) 

63(28) 
64-65(88) 

21 

b,p., °C/mm 

142/0.0002( 2a); 
v.p. = 0.02-0.04 
mm at 1300(88) 

158/0.001 

155/0.001(.118) 
dec., 130of88l 

175/0.001 

158/0.002(.118 ) 
v.p. "'0,019 mm 
at 130ofo:o8l 

180/0.0001 

dec. when 
distilled 

dec. when 
distilled 

v.p. too small 
for measure­
ment at 
130oceal 

145/0.0002(2Sl 
v.p. = 0.0077 
m.m at 130o(ee) 

170/0.0003 

131-l33(dec.) dec. When 
distilled 

192-19j( ~). 
168(28 . , 

198-199' 
(dec. ) I 2s l, 
185-l86(eoi 

Solubility 

s. organic 
solvents< 2s); 
i, water12Bl 

s, organic 
solvents; 
L water 

s. organic 
solvents< 2ol; 
i. water(ael 

s. organic 
solvents; 
i. water 

s, organic 
solventsf 28 l; 
i. waterf2el 

s. organic 
solvents; 
i. water 

s. organic 
solvents; 
i. water 

s. pyridine; 
slightly s. 
benzene; very 
slightly s. ether, 
ethanol 
toluene 12 s l; 
i. waterf 28 • 25 ) 

s. organic 
solvents; 
i. water 

s. organic 
solvents ( 28 l 
1. waterf28) 

s. organic 
solvents(2a); 
i. water( 28 ) 

s. organic 
solvents; 
1. water 

s. benzenef 1 • 281 ; 
acetone, ether, 
pyridine( 25 l; 
Slightly S, 
ethanol( 211 l; 
L waterf 2s• 251 

Stability 

.oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
a.'l.r; dec. by 
acids, bases 

oxidizes in 
a.ir; dec. by 
a.cicts, bases 

oxidizes in 
air; dec, by 
acids, bases 

oxidizes in 
air; dec, by 
acids, bases 

Molecular 
Complexity 

oxidizes in 
a.irf2e,es,2el; 

dec. by acids, 
bases f 281 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes 1n 
air(2So eel; 

dec. by acids, 
bases I 2s l 

oxidizes in 
air(28,8S) 

dec. by acids, 
bases( 281 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
aic 

oxidizes in air(l,esl; 
dec. by acids, 
bases( 28 l 

Reference 

( 2a l JACS lJi 2790 

(as l JACS 12. 2446 

I 2s l JACS 1§. 2790 

f 2s l JACS 78 2790 

( es l JACS 12. 2446 

( 28 l J!.CS ~ 2790 

f 28 ) JACS I§. 2790 

f as l JACS 12. 2446 

( 28 l JACS I§. 2790 

f2alJACS 1.§. 2790 

( 28 l JACS I§. 2790 

(as l JACS 12. 2446 

(:!s)ACS J..ll33 

(ao)Atti accad. 
L~ncei §. 639 

f ~ l Chern. Ber, §2 267 

f 28 l;;Acs 78 2790 

( 28 l JACS .I§_ 2790 

f sal JACS 12. 2446 

( :!S) JACS I§. 2790 

I 68 ) JACS 12. 2446 

f 2B) JACS I§. 2790 

( 68 l JACS 12. 2446 

(l)Chem. Bcr. §.2. 267 

{ 28 ) JAGS 1.§_ 2790 

lzslAcs .3_1133 

<so)Atti accad. 
Lincei §. 639 

f 7 slActa. Cryst !Q., 
605 

Remarks 

ma.gr.etic data, 
22.1oc(eol 

magnetir data 
at 22.loc(sol 
crystal data (7s) 



1\) 

""' 

·I'·:·· 
--------- ---------~s ; :~ 

Color, 
Crystalline 

COMJ20Ul1.d Fo~ 

(PhCOCHCO-(j) u brown-maroon 

4 crystals 

(PhCOCHCO-Q ) u black-maroon 
-Me 

4 
solid 

(PhCOCHCO-o) U black-maroon 
crystals 

4 

(CF3 COCHCOMe) 4U khaki-green 
solid la•l 

(CF3COCHCOCF3 )4U brown crystals 

{CFaCOCHCOEt)4 U eol.i.d 

(CF3 COCHCOn- solid 
Pr)4 U 

(CFaCOCHCOi- solid 
Pr)4 U 

{CF3 COCHCOn- liquid 
Bu)4 U 

(CFgCOCHCOi- solid 
Bu),.u 

(CF3COCHCOt- solid 
Bu)4U 

(CF3 COCHCOn- liquid 
Am),.u 

(CF3COCHC0Ph)4 U 

(CF3COCHCOOMe )4 U 

m.J2.1 oc b.E•t °CLmm 

205-207 

245-246 
(dec.) 

265-266{dec,) 

146(:i!Bl sublimes, 
138-J.40 I es 1 100-110/ 

0,0001( 341 ; 

v,p, = 0,08 mm 
at 130o(eeJ 

60 (asl., 70/0.001{ 2 S)J 

-gol~-t.l 145(dec)I:Ul; 
sublimes, 
40-50/0.00l, 
70-80/0.2 
{dec. )f34l 

60 J.J.6/0.00l 

l5 J.32/0.00J. 

78 134/0.003 

142/0.005 

82 141/0.002 

136(28) 145/0.0002( 28 ); 
138(eel v.p, = 0,068 mm 

at 130o ( 68) 

166/0.004 

191/0.003 

90 ll4/0.0002 

Solubilit;z 

s. organic 
solvents; 1. water 

s. organic 
solvents; 1, water 

a. organic 
solvents, i, water 

s, organic 
solventsl 2 el; 
1. waterfll!al 

s. organic 
solvents; 

!~1~a~~~f .. ;~ld 

a. organic 
solvents; 
i. water 

s. ore;e.nic 
solvents; 
1. water 

s, organic 
solvents; 
1. water 

s. organic 
solvents; 
1. water 

s. organic 
solvents; 
1. water 

s. organic 
so1ventsf 2el; 
1. waterf 2sl 

s, organic 
solvents; 
i. water 

s, organic 
solvents; 
i. water 

s. organic 
solvents_; 
i, water 

Stabilit;! 

oxidizes in 
air(.l!e,ee) 

dec, by acids, 
bases f 281 

oxidizes in 
air; dec, by 
acids, bases; 

~:~~!12al 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec, 
by acids, 
bases 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air(2a,eel; 

dec. by acids, 
bases ( 28 l 

oxidizes in 
air; dec. by 
acids, bases 

oxidizes in 
air; dec, by 
acids, bases 

oxidizes in 
air; dec. by 
acids, bases 

Molecular 
CoQ!Elexitz Reference 

(eo)Att1 accad. 

Lince! .§. 639 

(eo)Atti accad. 
Lince! §. 639 

(eolAtti accad. 
Lince! §. 639 

( 
28 J JACS I§. 2790 

(as J JACS 12. 2446 

( 3 4 l JCS 609 (1951) 

f 2e J JACS 78 2790 

la 4 JJCS 609 (1951) 

I 2a l JACS ~ 2790 

( 2B) JACS 78 2790 

I 28 ) JACS 78 2790 

( 28 l JACS I§. 2790 

( 
28 1 JACS 78 2790 

( 28 ) JACS 78 2790 

I 681 JACS 12. 2446 

( 2s ) JACS 78 2790 

( 28 l JACS 78 2790 

( 2S l JACS I§. 2790 

Remarks 

magnetic da.ta, 
21. 5°C 

magnetic data, 
21, 7°C 

magnetic data, 
21. 7°C 

uv spectra ( 3 4 l 



Color, 
Crystalline Molecular 

ComJ:lOUnd Form m.12. 2 "c b·l2·! °C/mm Solubilit~ 8tabilit~ ComQlexi ty Reference Remarks 

( CF3COCHC00Et )4 U 65( 26) 123/0.0008( 26
) J s. organic oxidi:?;es in ( 28 I JACS 1..§. 2790 

61 (66) v.p. = 0.02 mm solvents; air("e,as)J 
r sal JACS 75 ,2446 

a.t 130° i. waterl 261 dec. by acids, 
bases ( 261 

( CF3COCHCOOn- liquid 162/0.008 s. organic oxidizes in ( 28 l JACS 78 2790 
Bu)4U solventSj air; dec. by 

1. water acids, basee 

(PhN"N°) U yellow solid l6l(dec,) (aoiAtti accad. llagnetic '0 • 
Lincei §. 639 susceptibility 

at 21.8°C 

(8-"goJ
4

U 
olive crystals 16l(dec.) ( "0 1 Atti accad. magnetic 

Lince! §. 639 susceptibility 
at 2l.8°c 

(EtS) 4U light green dec. i, ether pyrophoric; (a)JACS 78 4285 
solid dec, by water 

(n-BuS) 4U dec. pyrophoric; ( 42 I JACS 78 4285 

Uranium(V) 
dec. by water 

(Me0) 5U rust-colored sublimes, s. benzene, dec. by 3. 01 in ( 14 I JCS 1023 ( 1963) 
crystals ( 14, .. a,J.e I 140-150/ ether, methanol water{J.4,4S,441 benzene(14, .. a,lal 

(4 8 1AERE/EMR/PR 10411-
red crystalline O,Ol ( 14,48, lSI; petroleum (ebullioscopic) 
solid (44 l sublimes, ether ( 14, 4a, 44 I (161 JINC ! 279 

190-210/ 
0.01(441 (HlJA9S 78 4289 

"' (MeO )3 { CF:3COCH green liquid 95-97/0.002 s. methanol (45 )JACS ~ 6027 
\11 COOEt) 2U 

(EtO )5U brown, mobile 161/0.05, 180/ s, ethanol, ether, stable below l. 90 in benzene (HIJCS 1023 (1963) d:;~50 = 1.711(43); 
liquid 0.1{14,48,43}; benzene, petroleum 1700{431; (ebullio- r,·s 1 AERE/EMR/PR 1011-4 summary of 

123/0.001, ether( 14 1 45 1 43}, dec. by metric r l .. , .o.e, l" I; measured 
134/0.005, ethyl acetate, water( " 31 l. 84 in benzene ( lel JINC :±_ 279 properties (79 1 
145/0.01 Ccl..,, GHC13 , CS 2, (cryoscopic){ 43 ); (.o.slJACS :I.§. 4287 
16ojo.osl4sl pyridine, 1,4- 2.03 in naphthalene 

dioxane, mineral (cryoscopic) (43 l; ( 79 I TID 5290 
Oil, tetraethyl- 2.3811- (1.140 molal 
lead, nitrobenzene benzene), 
epichlorohydrin1 4s1; 1.853 (0. 320 molal 
i, a.cetonitrilel 431 benzene), 

1.713 (0.1519 molal 
benzene), 
1.563 (0.0815 molal 
benzene), 
(cryoscopic) ( 79 l 

(Et0} 4UC1 bro'Wll liquid 140-147/0.003 s. ethanol, 1.96, l.78 in (45 I JACS 78 6027 
145-150/0.005 ether, benzene, benzene 

petroleum (cryoscopic) 
ether 

{Et0) 3UC1 2 green sirupy dec. s. non-polar {451 JACS 15l6027 
liquid solvents 

(EtO) 2UCJ.3 green liquid dec. s. organic l"'"lJACS ~ 6027 
solvents 

[ {EtO),.U]Na green crystalline dec. Without nonvolatile, s, alcohol, dec. by ( 451 JACS 78 6027 
solid melting dec. under ether; sparingly water 

reduced pressure s. benzene, 
petroleum ether 

',\' 



1\) 

'"' 

=.;i·. ·.·•·· i .:; ,· 

Compound 

[ (EtO)eU)2Ca 

l (Et0) 6U]sAl 

{EtO ) 3 (CF3 COCH 
COOMe) 2 U. 

Color, 
Crystalline 

''"' 
light green solid 

green liquid 

(EtO)s(CF3COCH green liquid 
COOEt) 2U 

(EtO )3 (CF3 COCH 
COOn-Bu) 2 U 

(CFsCH20)sU 

(CF3 CH20) 05 U• 
3Me 2 NH 

(CFsCH20)sU· 
2Me 3 N 

(CFsCH20) 5U· 
2n-PrNH2 

(CF3 CH2 0)!'SU• 
21-PrNH2 

(CFsCH2 0)sU• 
2n-Pr'!NH 

(CF3 CH20) 5U· 

3CH2---cHz 
LNHJ 

(n-PrO)~;.U 

(n-Pr0)4 UCl 

(1-PrO)sU 

brown-green 
crystalline 
solid 

green liquid 

green liquid 

green liquid 

green liquid 

green liquid 

green liquid 

brown, mobile 
liquid 

green liquid 

browr. solid 

{CHz===CHCH20)"U dark brown liquid 

(n-Bu0)!5U brown mobile 
liquid 

m,p,, o0 

320(dec. )!ul 

b,p,, °C/mm 

sublimes, 
200/0.001 

lll-ll5/0. 0012 

93-95/0.00l 

95-98/0.001 
100:-105/0.004 

110/0.005 

130/0.008 

95-100/0.01 

95-100/0.02 

205-207/0.009 

100-103/0.01 

97-100/0.006 

125-128/0.002 

181/0.071 ~:;;"· 
151-152/0.0003, 
162-164/0.001 
173-175/0. oo6f 44 > 

186-192/0.095 

sublimes, 
150/0.05{14;48; 

J.s); 

160/0.0l (44) 

175-180/0.015 
(dec,) 

206/0.15(14,48 
lal; 

192-194/0.001 
205-201 ;o. oosl 4 " J 

~~:.·II:·· 
'.1':·~_, •.. , r,&i.' 

-·~., 

Solubility Stability 

a. ethanol.; 
1, petroleum ether 

a, ethanol 

s. ether 

a, ether 

a. ether 

a, ether, benzene, dec, by water 
petroleum ether 

s, ether thermally 
unstable 

s. ether thermally 
unstable 

s, ether thermsJ.ly 

s. ether 

s. ether 

a. ether 

s. benzene, 
ether, alcohol, 
petroleum 
ether! 14, 48,44 I 

s. non-polar 
solvents 

s. ether, benzene, 
petroleum ether 
isopropanol 

unstable 

thermally 
unstable 

thermally 
unstable 

thermally 
unstable 

thermally 
stable 144 l; 
dec. by 
waterlul 

dec, by 
water( 441 

a. ether, benzene, dec. by water 
petroleum ether 

s. benzene, ether, 
petroleum 
ether(l4,4B,44) 

alcohol ( J.4• 48 1 

' ' 

dec, by 
water(44l 

Molecular 
Complexity 

l. 95 in 
benzene I 14 ' 4"• 18 l 
(ebulliometric) 

1. 93 in benzene ( H 1 

(ebulliometric) 

1.94 itt benzene(l4, ... 
>• I 

(ebulliometr:ic) 

:1 

Reference 

(4s)JACS 78 6027 

( 45 lJACS I§. 6027 

(4oSlJACS lfi 6027 

(4:;)JACS 1§. 6027 

(45 lJACS 78 6027 

(u)JACS I§_ 4289 

(4o:;)JACS 78 6o27 

145 lJACS 78 6027 

(4:;)JACS 78 6027 

(4slJACS 78 6027 

< 45 l JACS ~ 6027 

( 45 )JACS 1§_ 6027 

( 14 ) JCS 1023 (1963) 

( 48 l AERE/EMR/PR 1044 

(l!!)JINC .!!:_ 279 

(.uJJACS ~ 4289 

( 4 5 J JACS 1.§. 6027 

1141 JCS 1023 (1963) 

(48) AERE(EMR/PR 2044 

( 15 l JINC ]. 367 

( 44 J JACS 1§_ 4289 

(u)JACS 78 4289 

<ulJcs 1023 (1963) 

(4oslAERE/EMR/PR 1044 

(ls)JINC .!!:_ 279 

(u)JACS I§_ 4289 

Remarks 



Co.Lor, 
Crystalline Molecular 

ComJ20und Fo= m,E·! oc b.J2. 1 °C/mm Sol.ubil.i t;t Stabll.lt;t ComElexi t;t Re:ference Remarks 

(i-Bu0) 5 U brown solid 100-104 { 44 ) 192/0,01{H, 4S); s, alcohol, ether, dec. by 1. 97 in {H)JCS 1023 (1963) 
192/0.009 {H) benzene, petroleum waterf 4") benzene { 14, 4S l 

( u l AERE/EMR/PR 1044 
ether (ebulliometric) 

(u)JACS n2_ 4289 

(sec-Bu0) 5 U brown solid 85 c .... 1 sublimes s, ether, benzene, dec. by water 1.85 in 1141 JCS 1023 (1963) 
175; 0 • 05 i 14, 4a 1; petroleum benzene, 14 • 46 ) 
175-180/o.oost ether (ebulliometric) ("'a) AERE/EMR/PR 1044 
180-185/0.009 44 ) {ulJACS 78 4289 

(t-Bu0) 5 U rust-colored sublimesf s. benzene, ether, dec. by water 1. 35 in 114 lJcs 1023 (1963) 
crys~alline 120/0.05 14 •"' 6 ) petroleum benzene(l4,4Sl 

( 4 6 l AERE/EMR/PR 1044 sol1d{u,4al; not !:lubllmed?("'"'l ether (cbulliometric) 
tan, crystalline (HlJACS I§_ 4289 
solid (u l 

(t-Bu0) 5 U· brown crystal.s(u, ... a); sublimes s. alcohols, oxidizes in 0.93 in (u)JCS 1023 (1963) visible and 
t-BuOH red-brown 130/0.1 114 '<.8); benzene

1 :~~~r1;~) by 
benzene(l4,4al 

(4 8 lAERE/EMR/PR 11)11.4 
IR spectra(4a) 

crystalline solid ( 49 l 66/0.00001 CCl" {49 (ebulliometric) 
(dec. )(4.9) '""')Karraker, SRL 

(t-Bu0) 3 UO· greyish-brown sublimes, s. petroleum ( ""' l AERE/EMR/PR 1044 obtained in 
t-BuOH crystals 130/0.l(dec.) ether attempted 

preparation o:f 
uraniwn tetra-t-
butoxide 

I\) 
(t-BuO ) 5 tr· C6H5 N brown solid sublimes (dec.) s. organic {l4lJCS 1023 (1963) IR absorption __, solvents 

{ 46 l AERE/EMR/PR 1044 peaks 

(t-Bu0) 4 (EtO)U brown solid s, organic { 14 l JCS 1023 (1963) 
solvents {48lAERE/EMR/PR 1044 

(t-Bu0) 6 (Et0) 4U2 tan crystalline sublimes, s. organic {u)JCS 1023 (1963) 
solid 150/0.1 solvents (4S)AERE/EMR/PR 1044 

(t-Bu0) 5 (Et0) 5 U2 tan solid sublimes, s. organic lulJCS 1023 (1963) 
150°/0.1 solvents ( 4sl AERE/EMR/PR 1044 

( t-BuO) 2 (Et0 )"U tan solid sublimes, s. benzene, ether, dec. by water 1.91 in benzene 149 l AERE/EMR/PR 1044 
150/0.1 petroleum ether (ebulliometric) 

(CF8CH 2 SCH2 dark brown not distilled s. ether, benzene, dec. by water (u)JACS n2_ 4289 
CH20) 5 U liquid petroleum ether 

(n-Am0) 5 U brown, mobile 246/0.05 s. alcohol, ether dec. by 1. 94 in benzene ! 14 l.rcs 1023 (1963) 
liquid benzene 114•"91 water 1141 (ebulliometric) (48 1 AERE/EMR/PR 1044 

1161 JINC :!_ 279 

(i-Am0) 5 U brown, mobile 225/0.05 s. alcohol, ether, dec. by water 1. 76 in benzene (HlJCS 1023 (1963) 
liquid benzene (ebull.iometric) 

I"' 6 J AERE/EMR/PR 1044 

(neo-Am0) 5 U rust-colored sublimes, a. alcohol, dec. by water 1,61 in benzene (ulJC.':l .H.l<:'3 (1963) 
([MesCCH20] 5 U) c rys :al.line 160-170/0.1 ether, benzene (ebulliometric) ("' s l AERE/EMR/PR 1044 solid 

(a:::t-Am0) 5 U brown, mobile 220/0.05 s. alcohol, dec. by water 1.82 in benzene (H)JCS 1023 (1963) 
([MeEtCHCH2 0] 5 U) liquid ether, benzene (ebulliometric) 

( 49 ) AERE/EMR/PR 1044 



1\) 

a:> 

.'tf·:; 
'· .\ 

'• :.: .:·. 

Com:eound 

(n-PrMeCHO ) 5 1J 

(i-PrMeCH0) 5 U 

(Et2 CHO ) 5 U 

(t-Am0) 5 U 
([Me2EtC0) 5 U) 

(n-PrMe 2C0) 5 U 

(i-PrMe 2C0) 5 U 

(Et~eco) 5U 

(Et2NCH2CH20 ) 5 U 

(i-PrEtMeC0) 5 U 

(EtaC0) 5 U 

(Me 3 Si0 )sU 

(Me 2EtSiO)sU 

(MeEt 2Si0) 5 U 

(Et3 Si0) 5 U 

. :~ 

Color, 
Crystalline 

Fo= m.J2. 1 °0 b.j2. 1 °CLmm 

brown viscous 175/0.1 
liquid 

brown solid sublimes, 
160/0.1 

brown solid sublimes, 
180/0.l 

brown solid sublimes, 
130/0.05 

brown, mobile 200/0.l 
liquid{ 4sl 
brown solid { 14 l 

brown liquid ( 48 l dec. when 
brown solid ( 14 l distilled 

brown solid sublimes, 
200/0.l 

dark brown not distilled 
liquid 

brown solid dec. when 
distilled 

brown solid 210/0.l 

yellowish brown sublimes, 
solid 140-150/0.1 

yellowish- sublimes, 
brown solid 155/0.l 

orang= solid sublimes, 
160;0.1 

greenish-brown sublimes, 
solid 170-180/0.1 

:,!~1~.-

Molecular 
Solub111t:t: Stab111t:t: com121exi t;t: Reference Remarks 

s, organic dec. by water 1. 70 in benzene {1.4 lJCS 1023 (1963) 
solvents (ebulliometric) 

( 48 l AERE/EMR/PR 1044 

s. organic dec. by water 1. 58 in benzene ( l.4 J JCS 1023 ( 1963) 
solvents (ebulliometric) 

( 48 J AERE/EMR/PR 1044 

s. organic dec. by water J.. 66 in benzene ( l.4 J JCS 1023 (1963) 
solvents (ebulliometric) ( 401 l AERE/EMR/PR 1044 

s. benzene, ether, dec. by water l, 26 in benzene {u)JCS 1023 (l963) 
petroleum ether (ebulliometric) 

( 48 l AERE/EMR/PR 1044 

s, benzene, ether, dec. by water J.. 28 in benzene I 14 ) JCS 1023 (1963) 
petroleum ether (ebulliometric) (48 l AERE/EMR/PR 1044 

s. benzene, ether, dec. by water (l4lJCS 1023 (1963) 
petroleum ether 

{ 48 J AERE/EMR/PR 1044 

s. benzene, ether, dec. by water 1.09 in benzene { l.4 l JCS 1023 ( 1963) 
petroleum ether (ebulliometrlc) (4slAER£:/EMR/PR 1044 

s. ether, benzene, dec. by water ( 42 l JACS 78 4285 
petroleum ether 

s. ether, benzene, dec. by water 1.01 in benzene c14 >Jcs 1023 (1963) 
petroleum ether (ebulliometric) { 48 l AERE/EMR/PR 1044 

s. benzene, dec, by water 1.00 in benzene /l.4 lJCS 1023 (1963) 
ether, (ebulliometric) ( 45 l AERE/EMR/PR 1044 
petroleum 
ether 

s. benzene, f'a.irly l. 77 in benzene (ls)JCS 204 (1963) 
hexametbyl- resistant to (ebulliometric) (4 5 lAEREjEMR/PR 1044 
disiloxan.e hydrolysis; 

good thermal 
stability; 
stable to 

-oxidation 

s. benzene, fairly 1.31 in benzene; (l.s)JCS 204 (1963) 
hexamethyl- resistant to (ebulliometric} 

( 4S l AERE/EMR/PR 1044 
disiloxane hydrolysis; 

good thermal 
stability; 
stable to 
oxidation 

a. benzene, f'airly 1.13 in benzene; (ls>Jcs 204 (1963) 
hexamethyl- resistant (ebulliometric) 

( 45 l AERE/EMR/PR 1044 
disiloxane to hydrolysis; 

good thennal 
stability; 
stable to 
oxidation 

s. benzene, f'airly 1. oo in benzene (lslJCS 204 (1963) 
hexa.methyl- resistant to {ebulliometric) 

I 461 AERE/EMR/ PR 1044 diSiloxane hydrolysis; 
good thermal 
stability; 
stable to 
oxidation 



[\) 
\!) 

·".~.\.~.. ,,.··;:," t;:· 

Compound 

Uranium(VI) 

(Me0) 6U 

(Et0) 6U 

(Et0) 5 UC1 

(n-Pr0) 8U 

(i-Pr0)8U 

(n-Bu0) 6U 

(s-Bu0) 8U 

(t-Bu0) 6U 

(t-Am0) 8U 
([Me 2EtC0}) 8U) 

(Me 5 SiO).,U 

(Me.,EtSi0) 8 U 

(MeEt 2Si0) 6U 

(EtsSiO)eU 

(Me0) 2 U02 ·MeOH 

Color, 
Crystalline 

Fom 

red crystalline 
solid 

red liquid 

red-brown 
lic;.uid 

red liquid 

dark red 
crystalline 
solidf4el 

reC. liqUid 

purple solid( 49 l 

red solid 

orange solid 

orange solid 

red solid 

red solid 

bright yellow 
mi~rocrystalline 

solid 

m.p., °C b.p., °C/mm 

62-64 87/0.01, 
96-98/0.5 

74-76/0.00~, 
93/0.18( 46 ; 
l40/0.1( 4s) 

104-107/0.007 

105-107/0.001, 
115/0. 004 (dec.) 

167-168(4el sUblimes, 
65/0.01 ( 17 ) J 

135/0.004 1481 

dec. when 
distilled 

sublim.es, 
75/0.01 

sublimes, 
85/o.olfl7l; 
90/0.00001 
(dec. )( 4"' 1 

sublimes, 
120/0.1 

sublimes, 
145-150/0.1 

sublimes, 
160-165/0.1 

sublimes, 
175/0.1 

sublimes, 
195/0.05 

Molecular 
Solubility Stability Complexity Reference Remarks 

s. methanol thermally predominantly (4-elJACS ~ 6030 
unstable dime ric 

s. benzene, thermally 1.21, 1.24 (4-e)JACS 1§_ 6o30 d = L563(4el 
ether, ethanol unstable 4 81 ; (cryoscopic) (4.S)AERE/EMR/PR 1044 
petroleum dec. by 
ether( 4el waterf"e) 

s. ether (u 1JACS .I§_ 6030 

s. n-propano1 thermally 1481 JACS 78 6030 
unstable 

:ic~~~if~)l ~~:~:~!f 4 e) 
l.l in benzenefl- 7 1 

(;~_-r)JINC .!.,g_ 71 

(ebulliometric) (4.e)JACS 78 6030 

s. n-butyl {.oelJACS ~ 6030 
alcohol 

1.0 in benzene ( J.7 l JINC 12 71 
(ebulliometric) 

s. alcohols, resistant to 1. 0 in benzene (~ 71 JINC g_ 71 visible and IR 
benzene, carbon hydrolysis< l 7 • (ebulliometric) { l 7 l 

(49 )Karraker, SRL 
spectra(4el 

tetrachloride {4.e l .. , 
stable in dry 
air(l-Tl 

{4a)AERE/EMR/PR 1044 

s. benzene, moderately 1.05 in benzene flslJCS 204 (1963) 
hexamethyl- stable to (ebulliometric) 

f4a l AERE/EMR/PR 1044 
disiloxane hydrolysis; 

poor thermal 
stability 

s. benzene, moderately 0.98 in benzene (~s)JCS 204 (1963) 
hexamethyl- stable to (ebulliometric) f4e)AEREjEMR/PR 1044 
disiloxa.ne hydrolysis; 

poor thermal 
stability 

s. benzene, moderately 1. 00 in benzene {~s)JCS 204 (1963) 
hexamethyl- stable to (ebulliometric) f 46 l AERE/EMR/PR 1044 
disiloxa.ne hydrolysis; 

poor thermal 
stability 

s. benzene, moderately 0.97 in benzene (lslJcs 204 (1963) 
hexamethyl- stable to (ebulliometric) (4B)AERE/EMR/PR 1044 
disi1oxa.ne hydrolysis; 

poor thermal 
stability 

sparingly s. thermally probably (nlJINC l,g_ 71 
methanol unstable; polymeric (lelproc. Chern. Soc. 

loses MeOH 
260 (1957) 

at 100°/0.05 



"' 0 

I 

Compound 

Color, 
Crystalline 

Fo= 

(Et0) 2U0.,·2EtOH light brown powder 

(Et0) 2U02 ·3EtOH ye11ow-brown 

(n-Pr0) 2 U0 2 

(1-Pr0) 2UO,.. 
i-PrOH 

(a}(1-Pr0) 4UO· 

1-PrOH 

C:!'ystalline solid 

cream-colored 
crystalline 
solid 

deep red 
crystalline 
solid 

(b)(i-Pr0) 2U205 · red-brown 
2i-PrOH SOlid 

(i-BuO)aU0 2 • 

i-BuOH 

(s-Bu0) 4UO· 
s-BuOH 

(t-Bu0) 2 U0 2 • 

4t-BuOH 

(t-Bu0) 4uo. 
t-BuOH 

(1-AmO).,uo., 

(1-AmO).,uo.,· 
i-AmOH 

(t-Amo).,uo 2 

(MeCOCHCOH) 2U02 

crystalline 
solid 

red solid 

red crystalline 
S::Jlid 

red crystalline 
solid 

deep red 
solid ( 17 l 

brown solid 

deep maroon 
crystalline 
solid 

m.p., °C 

nonmelting 
(at usual 
temp.) 

b.p., °C/mm 

nonvolatile 

nonvolatile(~) 

nonV·::Jlatilo 

up to 
120/0.05 

nonvolatile 
at 130° 

Solubility 

sparingly s. 
benzene, ethanol 

s, ethanol, 
ether 

sparingly s. 
n-propanol 

s, isopropanol, 
isopropanol­
benzene 

i. isopropanol 

sparingly s. 
isobuta.nol 

s, s-butanoJ.­
benzene 

partially s. 
petroleum 
ether 

s. t-butanol­
benzene 

s. heptane, 
benzene, 
cyclohexane ( J.l; 
i, benzene( 171 

s, benzene­
isoamyl alcohol 

s. t-amyl 
alcohol; 1. 
benzene 

Stability 
Molecular 
Complexity 

thermally 
Wlstable; 
loses EtOH 
at 80°/0.05 
mm; dec. at 
100°/0.05 mm 

probably 
polymeric 

thermally 
stable; 
retained 
EtOH at 
200° /O, 0004 
mm; dec. by 
water 

probably 
polymeric 

Wldergoes 
solvolytic 
disproportionation 
to (a) and (b) 

undergoes 
thermal 
diSproportionation 
to (b) and (i-Pr0) 6U 

undergoes 

probably 
polymeric 

thermal 
disproportionation 
110-125°/0.05 mm 

undergoes 
thermal 
disproportionation 
at 110°/0.05 mm 

d""'· by uv 
light ( ll 

probably 
polymeric 

loses 1-AmOH at probably 
78°/0.05 mm polymeric 

dec. at 
135°/0.05 

probably 
polymeric 

Reference 

< nl JINC 12 11 

( <l7l JACS 12. 4921 

(n)JINC 11,71 

( u•l Proc. Chern. Soc, 
2f.O (1957). 

(n)JINC g 71 

(J.71JINC g 71 

(n)JINC 1:£71 

( <l7l JACS I2 4921 

(nlJINC g 71 

(n)JINC l£_ 71 

< 11 Chem. Ber . .§2 267 

(n)JINC 12 71 

(n)JINC l£_ 71 

( " 8 l JACS 75 2446 

Remarks 



\>I .... 

1
·.· . 

. 
·. 

Compound 

(MeCOCHCOMe) 2 
uo, 

(MeCOCHCOMe) 2 
UO.,·H.,O 

Color, 
:::rystal11ne 

Fo= 

yellow-orange 
aol1d 

orange-yellow 
crystals (<lo l 

(MeCOCHCOMe) 2 orange plates 
U02 • MeCOCH2COMe 

(MeCOCHCOMe ) 2 
U02 • MeCOPh 

(MeCOCHCOMe) 2 

UO.,·NH3 

(MeCOCHCOMe) 2 
U0 2·C5H5N 

(MeCOCHCOMe ) 2 

uo.,. o:"; 

(MeCOCHCOEt ) 2 
uo, 

(MeCOCHCOn-Pr) 2 
uo, 

(MeCOCHCOi-Pr ) 2 
uo, 

(MeCOCHCOt-Bu ) 2 
uo, 

{MeCOCHCOn-Am) 2 
uo, 

orange crystals 

orar.ge yellow 
crystals I sa) 

orange yellow 
crystalline 
powCer 

yellow solid ( 28 l 

yeEow solid 

yellow solid 

(MeCOCHCOn-Hex) 2 yellow solid 
uo, 

(MeCOCHCOPh) 2 
uo, 

m,p,, 0 c b,p,, °C/mm 

dec. without nonvolatile at 
melting 230- J.30o(eal 
235, 225-250 (sa) 

218-219 128 ) 
206-208 { Sl:l ) 

85-86 

112-115 

150-152 

95-96 

76-78 

157-158 ( "") 

dec, when 
distilled ( 251 

dec, when 
distilled ( 28 l 

dec. when 
distilled 

nonvolatile 
at 130° 

nonvolatile 
at 130 

dec. when 
distilled 

dec. when 
distilled 

nonvolatile 
at 130 1"") 

SolubilitY 

moderately s. in 
benzene, acetone, 
toluene, alcohol, 
carbon tetra­
chloride ( 06 l 

s. ethanol ( 2 8 l 

s. methanol, 
ethanol ( ss 1; 
sparingly s. 
ether, waterl 33 ) 

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

a. ethanol 1 "~" 1 

s, ethanol 

s. ethanol 

s. ethanol 

Stabi1i ty 

dec, by l 
water! zl. 

Molecular 
Comple:d tl.,...____ 

1.95 in benzene 
(ebulllometric) I ~a l 

Reference 

l 66 l JACS 12. 2446 

(U)JCS 4655 {1958) 

(l.e)Ga.zz, chlm, ital. 

~ 939 

l 32 lTrudy Radievogo 
Inst. im. V. G. 
Khloplna I 5 

("lz, anorg, Chem. 
40 218 

I 28 J JACS 1§. 2790 

I"" l JCS 4257 (1958) 

( 21 ) JCS 4655 (1958) 

121 JJCS 4655 (1958) 

( 2 ~JJCS 4655 (1958) 

( "4 l JCS 4257 ( 1958) 

Remarks 

IR spectral2ll 
visible and uv 
spectra 1 21 • 1" l; 
dipole moment 
in benzene 
5.12D(s2l 

IR apectra(a4,21); 

crystal datal 211 ; 
ViB:tble 
spectra(2l),; 
magnet:tc data 
at 25oCC2tl 

IR spectra 

<'"'lz. anorg. a11gem. IR spectra( 84 l 
Chern. 162 82 

( 
6

" l JCS 4257 ( 1958) 

('"'lz. anorg. allgem. 
Chern. 162 82 

I :!8 l JACS 1§. :2790 

( 68 l JACS J.2 2446 

( 28) JACS 78 2790 

( 66 ) JACS 72, 2446 

106 l JACS 75 2446 

I 2a l JACS :@. 2790 

(zs)JACS 78 2790 

( 88 l JACS 12 2446 

(e" 1JCS 4257 (1958) 

!"2lTrudy Rad:ievogo 
rnst. im,V.G. 
Khlop:ina I 5 

IR spectra! 64 l 
dipole moment 
~ 3.120 in 
benzenel 3.09D in 

CC4 
1
'"' 



Color, 
Crystalline Molecular 

Com12ound Fo= m.J?:. 1 °C b.J?:. 1 °C[mm Solubili tr Sta.bilit;i Com)2lexit;i Reference Remarks 

(MeCOCHC0Ph)2 orange crystalline 258-259fezl s. methanol, turns red ( 6 :!lJCS 2368 (1954) uv spectre ( 63 l; 
U0 2 ·2.5H20 solid( 621 ethanol, acetone, above 120°( 62 ) 

(es)JCS 2751 (1954) 
IR spectra I 64 ); 

ethyl ether( 62 l, visible( 63 ' 39 ) 
pyridine!"); ( 641 JCS 4257 (1958) spectra 
1.. cs2, cc1

4 
(e.,) 

I '"9 lyokugalm Zasshi 
77 386 

(MeCOCHCOPh) 2 yellow solid 120(dec.) dec. when s. ethanol ( 2s)JACS ~ 2790 
U02 ·EtOH distilled 

(MeCOCHCOPh) 2 yellow crystals I sal 162-164 turns red ( 62 l JCS 2368 (1954) IR spectra 1 64 l 
U02•NHs (dec,) 162 ) above 1200( 621 

(B4}JCS 4257 (1958) 

(MeCOCHCOPh) 2 orange solid ( e.2l 242-241 ! 621 .rcs 2368 (1954) IR spectra ( 64 1 
U0 2 • C5H5N (dec.) 621 

164 l JCS 4257 (1958) 

(MeCOCHCO yellow sol.id 171-172 dec. when s. ethanol ( 28 l JACS ~ 2790 

~"0" distilled 

0"'' 

~ 
172-175 nonvolatile ( 68 l JACS 75 2446 

),_ uo2 
at 130° 

~ 
yellow solid 75-76 dec. when s. ethanol ( 28 l JACS ~ 2790 

\>J )
2 
U~ · EtOH 

distilled 
1'1) 

~ 
orange crystall.ine s. methanol, dec. 190-205(s.2l ls 21 Jcs 2368 (1954) visible and 
sol1d(s2l ethanol, ether, (ss)JCS 2751 (1954) 

uv spectra ( ss) 
, ) uo2· 2.5H20 acetone; 1.. 

M•' CS2 , CC14 
162 > 

~ 
orange crystalline s. methanol, dec. 182-183 I 6:d 16 <dJCS 2368 (1954) visible and 
Solid ( S2) ethanol, acetone 

( 651 .rcs 2751 (1954) 
spectra ( 63 l 0)

2 
U02· H20 ether; i. CS2 , 

CC1
4 

( 62 l 

~ 
orange crystalline nonmeltin~ s. methanol, le 2 )JCS 2368 (1954) visible and uv 
solid 162 ) up to 270 621 ethanol, acetone, ( es 1 JCS 2751 (1954) 

spectra ( ss 1 
2 H20 ether; 1. CS2 , 

CCl., I 62·1 

(EtCOCHCOEt) 2 yellow solid 83-84 dec. when s. ethanol ( 28 l JACS 78 2790 
UO,·EtOH distilled 

(n-PrCOCHCOH) 2 yellow solid 122 (dec,) dec, when s. ethanol ( 28 J JACS I.§.. 2790 
uo, distilled 

(n-PrCOCHCOn- yellow solid 71-72 dec. when s. ethanol ( 26 l JACS 78 2790 
Pr )2U0 2 distilled 

(t-BuCOCHCOH) 2 100 nonvolatile I 68 l JACS 75 2446 
uo, at 130° 

(PhCOCHCOH) 2 140-145 nonvolatile ( 88 J JACS 1.2. 2446 
uo, a.t 130° 

"I·.: \.:· :.:.__ ., .. 



"' "' 

'J 

CompOWld 

(PhCOCHCOPh) 2 
uo, 

(PhCOCHCOPh) 2• 
U02·2.5H20 

Color, 
Crystalline 

Fo= 

reddish-orange 
crfstals 

orange crystalline 
solid(e2 ) red 
crtata.ls 

(PhCOCHCOPh) 2 yellow solid 
U02 •l/2EtOH 

(PhCOCHCOPh)2 
U02 ·NH0 

(PhCOCHCOPh) 2 
U02•CsHsN 

orange 
crystalsce:zl 

orange yellow 
powderC:s:sl 

( PhCOCHCO"CJOMe)
2 

UOz 

(PhCOCHCO'O.oMe)
2 

UOz 

(PhCOCHCOJ! l U0
2 

(PhCOCHCO'O..NH
2
t UO:! 

(
PhCOCHCOQ \ U0:2 

NH2;2 

( <'hCOCHCOQ'N~ )
2 

U02 

(PhCOCHCO~N02 t uo2 · 1.5 HzO 

m.p., 0c 

223-225 
(dec. )fl.) 

267-271 
(dec. )fe2l 
:270-274 
(dec, )l2ol 

)230 

235-245 
(dec.) leal 

b.p., °C/mm 

dec. when 
distilled 

,,,,, 
··./ .. '·~-< 

';:~ '<'\'. ·,' .,·,' 

Solubility. 

s. ketones, esters, 
pyridine; fairly 
s. ethanol, less 
s. in higher 
alcohols; slightly 
s. ethyl ether; i. 
benzene, toluene, 
~yl.ene, 

gasoline I 2e l 

s. methanol, 
ethanolt ether, 
acetone B.i!l 
pyridine I ae1, 
molten 
terphenyls C 20 l; 
i. CSa, CCJ....Ceal 

s, ethanol 

s. methanol, 
slightly s. 
ethanol, ether; 
1. waterfs3 l 

e. alcohols, 
diethyl ether, 
pyridine 

s. alcohols, 
diethyl ether, 
pyridine 

s. alcohols, 
diethyl ether, 
pyridine 

s, alcohols, 
diethyl ether, 
pyridine 

s. alcohols, 
diethyl ether, 
pyridine 

s. alcohols, 
diethyl ether, 
pyridine 

s. alcohols, 
diethyl ether, 
pyridine 

Stability 

stable in 
water; dec. by 
acid, alkali, 
ammoniaC 29 l; 
discolored at 
l80°C, dec. 
2451291 

turns red 
above 14oofea).l 
darkens above 
1500(20); 
good radiation 
stabili ty1 110 l 

turns red 
above 140°; 
dec. at 215oCul 

Molecular 
Comple.xity Reference 

(2alz. Naiur.f"ors.ch. 
.!. 377 

(J.)Chem. Ber. §2. 267 

Ce 2 JJCS 2368 (1954) 

C 63 l JCS 2751 ( 1954) 

I 64 l JCS 4257 (1958) 

I ~0 l AERE C/M 320 

C 39 l Yokugak.u Za.sshi 
ll3B6 

{ 2 a)JACS ~ 2790 

(e 2 )JCS 2368 (1954) 

C 6 .., l JCS 4257 (1958) 

(33 lz. a.norg. a11gem. 
chem. 162 82 

C 62 l JCS 2368 ( 1954) 

C e 4 ) JCS 4257 (1958) 

(sa lyolrugaku Za.sshi, 
II 396 

f 39 )Yokugaku Zasshi 
II 396 

C sa >Yokugaku Za.sshi 
11. 396 

(sa lyokuga.ku Zasshi 
77 391 

(<'!e)yokugaku Zasshi 

n 391 

(sa >Yokugaku Za.sshi 
11. 391 

{s9 lyokugaku Zasshi 

TI 391 

Remarks 

visible 
spectra I 63 • 64 l ; 
uv spectra C 63 l ;; 
IR spectra I e.., l 

IR spectrafs ... J 

IR spectra ( 8 .., l 

visible spectra 

visible spectra 

visible spectra 

visible spectra 

visible spectra 

visible spectra 

visible spectra 



"' ..,. 

11'. '.• :.;. ' r.. .• 

ComooWld 

\5hCOCHCSb 

' ) UOz- 1.5 H20 
NO, ' 

(P~ 
CQJ

2 
UO,·I.5 HzO 

(PhG~ 

~~·2.2H20 

~ 
'q ) OOOz.,> 2.8Hz0 

"', 
(PhCOCHCO 

~H20 

~ 
lfj )2 UOz]x 

~ 
l(Ji, 00, I NO,), 

(P~ 
01, oo, 

(CF,.COCHC0Me) 2 
uo. 

Color, 
Crystalline 

Form 

orange crystalline 
solid 

orange crystalline 
solid( 62 ) 

orange crystalline 
solid(u) 

orange crystals f e2:J 

amorphous yellow­
orange solid 

orange crysta.1sfa2l 

orange yellow 
~>olid {a<~. l 

(CF,.COCHCOMe )2: yellow solid 
U0,.·1/2F:toH 

(CF3 COCHCOt-Bu) 2 
uo. 

(CF2COCHCOOEt) 2 yellow solid 
U02·H20 

m.p., o0 

nonmeltin 
up to 280~e2l 

nonmelting up 
to 350 

199-200(eal 

205(dec.) 

134-136 

125-127 

b.p., °C/mm 

v.p. at 130° ~ 
0.0027 mm(H) 

dec. when 
distilled 

nonvolatile 
at 130° 

dec, when 
distilled 

(Et 2NCS2 ) 2 
U02:·4Et0H 

dark red crystals dec. 

(~ <'\T"•) •u• -., 
H. H. 2 t 

.---------J 

dark red crystals >250 

'-"U02· 6 EtCH 

.·:. ~-. '1. ·> "',", 
-~~ ·_.-_.,· 

., :i '' '~_:-: -. 

Solubility 

s. alco:nol~:~, 

dlethyl ether, 
pyridine 

alcohols, diethy"l 
ether, pyridine; 
sparingly s. 
water 

s, methanol, 
ethanol, ether, 
acetone; 1. CS 2 

CCl4 

s. methanol, 
ethanol, ether, 
acetonel· i. cs,~~, 
CC14 f &2 

s, methanol, 
ethanol, ether, 
acetonel· i. CS2 
CCl4 f e2 

Stability 

dec. above 150 

no dec. up to 
:asoof ul 

dec, above 
2150(62) 

s. alcohol, dec, above 
acetone, water- 170o(sill 
saturated ether(e..,) 

sparingly s. 
pyridine; 1. 
water, all 1:-~ert 

organic solvents 

no dec . 
at 350° 

s, alcohol, dec. 210o{a2l 
acetone, water-
saturated et:1erf 62 l 

s. alcohols, 
diethyl ether, 
pyridine; 
sparingly ~>, 

water 

~~n:!~:~;i ether, 

s. ethanol 

s. ethanol 

s. hot ethanol 

s. hot ethanol 

dec, at 160°/ 
0.0001 mm1""' 1 

,., 

Molecular 
ComplexitY Reference Remarks 

(sa lYokugaku Zasshi, visible spectra 
n. 391 

f ss )Yokugaku Zasshi, visible spectra 
11 386 

fe2lJCS 2368 (1954) 

(az)JCS 2368 (1954) visible and 

(a:>)JCS 2751 (1954) 
uv spectra(e:ol 

!a:dJcS 2368 (1954) visible and 

(ss)JCS 2751 (1954) 
uv spectra(s:>J 

(az)JCS 2368 (1954) visible and 

( e:. l JCS 2751 (1954) 
uv spectra (_ss l 

( 62 l JCS 2368 ( 1954) 

(sz)JCS 2368 (1954) visible and 

(s:o)JCS 2751 (1954) uv spectra 1 63 1 

(sa lyokugaku Zasshi, visible spectra 
71. 386 

(s 4 )JCS 609 (1951) uv spectra (34 l 

( 66 l JACS 75 2446 

( 26 l JACS 78 2790 

( 66 l JACS 12_ 2446 

( 26 l JACS 1.§. 2790 

( 47 )JACS 1.2. 4921 

( 47 ) JACS 79 4921 



\>1 
\Jl 

_.-------:----,.. 

·.:8··.·.: ') : 
. ':!j,. ,. 

Compound 

[ ( CH 2 :CHCH2 ) :a 

Color, 
Crystalline 

Fo~ 

dark red crystals 
NCS2 ) 2 U02 • 6Et0H 

(n-Pr2 NCS 2 ) 2 U0 2 • dark red crystals 
6EtOH 

(n-Bu2 NCS 2 ) 2 U0 2 • dark red crystals 
6EtOH 

(i-Bu2 NCS 2 ) 2 UO"· dark red crystals 
6EtOH 

(s-Bu 2 NCS 2 ) 2 U0 2 • dark red crystals 
6EtOH 

Plutonium(IV) 

(1-Pr0) 4 Pu· emerald-green 
1-PrOH solid 

(t-Buo)4 Pu pale green solid 

(Et3 C0) 4 Pu 

(MeCOCHCOMe )4 Pu reddish-brown 
crystalline 
solid { 69 l 

~oc 

156 

186 

154 

188 

194 

170-173 
(slight dec.) 

b,p., °C/mm 

sublimes, 
:2:20/0.05 

sublimes, 
112/0.05 

sublimes, 
150/0.05 

Solubill ty 

s. hot ethanol 

s. hot ethanol 

s. hot ethanol 

s. hot ethanol 

s, hot ethanol 

s. isopropyl 
alcohol 

sublimes, s, CHCl , 
170/0.00001; benzenefsa) 
v.p.=4±1x 
10- 4 mm at 1400 ~ 69 l 

StabilitY 

stable in dry 
air; dec. by 
water 

stable in dry 
air; dec. by 
water 

stable in dry 
air; dec. by 
water 

Molecular 
Complexity Ref'erence 

( 47 l .JACS 12. 4921 

( 47 )JACS 12.4921 

(47)JACS 12. 4921 

I47)JACS 79 4921 

( 47 > JAGS l2_ 4921 

(J.l)JCS 3318 (1957) 

(u)JCS 3318 (1957) 

lu)JCS 3318 (1957) 

( 69 )The Transuranium 
Elements, J., 855, 
(1949) 

(H)LA 1439 

Remarks 

optical and 
crystal data ( 71 l 
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