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Organometallic Chemistry 
Synthesis and some properties of lanthanum, neodymium, 

and samarium tert-butoxycuprates [(ButO)sCuzLn]2 
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Lanthanum. neodymium, and samarium rert-butoxycuprates [(BuZO)sCu2Lnl2 were syn- 
thesized in high yields by reactions of Bu~OCu with lanthanide metals, the halides Sml 2 and 
LnX 3 (Ln = La, Nd: X --- CI, I) and by the reaction of ButOLi with a mixture of LnCI 3 and 
CuCI. X-Ray diffraction analysis showed that the structure of  [(ButO)sCu2Sml2 is based on 
octahedra formed by four copper atoms in equatorial positions and two samarium atoms in 
axial positions: the copper and samarium atoms are linked by p,3-bridging ButO groups. The 
reactions of lanthanum terr-butoxycuprate with H,O. HCI. CpH, PhC~-CH, and CO 2 were 
studied. 
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Heterobimetal  lanthanide  alkoxides present interest 
as reagents and potential  catalysts for organic synthesis 
and as starting compounds  for the synthesis o f  high- 
temperature superconduct ing ceramics.  Among the large 
number  of  known heterobimeta l  alkoxy derivatives of  
lanthanides.  I copper  complexes  are the least studied. 
Previously we have shown that z tert-butoxycuprates 
I(BurO)sCu2Ln]2 are tbrmed in the reactions o f  ButOCu 
with praseodymiurn and lutet ium. In this work, we 
found that this method  can be used to prepare tert- 
butoxycuprates of  o ther  lanthanides.  

Lanthanum, neodymium,  and samarium metals en- 
ter into redox t ransmetal la t ion with Bu~OCu to give the 
alkoxycuprates [(Bu~O)sCu2Ln]2 in high yields. The re- 
act ion proceeds in T H F  or  D M E  at room temperature 
and is completed  over  35- -40  h. 

10 ButOCu + Ln 
THF or 13ME 

20 ~C, 35,--40 h 

[(gu~))sCu2Lrl]  2 + 6 Cu 

73--76~ 84---96% 

Ln = La, Nd, Sm 

An increase in the react ion du ra t ion  to 60 h does not 
result in fur ther  reduct ion o f  t he  lanthanide alkoxy- 
cuprates  formed;  comple te  t ransrnetal la t ion does  not 
occur  under  these condi t ions .  S ince  the alkoxycuprates 
[(ButO)~Cu2Lnl2 were isolated as the final stable lan- 
t han ide -con ta in ing  products ,  we a t t empted  to prepare 
these c o m p l e x e s  by o the r  me thods .  Unexpectedly ,  it 
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turned out that one of the most important methods of 
the synthesis of heterobimetal lanthanide alkoxides, 
namely,  the reaction of a lanthanide alkoxide with an 
alkoxide of another metal is inapplicable in this case. It 
was found that (Bu~O)3La does not react with Bu~OCu 
in T H F  or DME in the 20--60 ~ temperature range. 

Unlike (ButO)3Ln, lanthanide iodides readily react 
with copper [erz-butoxide; at appropriate reactant ratios. 
the target products are formed in high yields. 

THF 
10 ButOCu + 2 Lnl3(THF)3 =- 

2o oC, 2--3 h 

[(ButO)sCu-,Ln] 2 + 6 Cul 

90 - -95% 87--90% 

Ln = La, Ncl 

THF 
10 ButOCu + 2 SmI. (THF)  4 ---- 

": 20 ~C, 2--3 h 

[(ButO)sCu2Sm]2 + 4 Cul  + 2 Cu 

98% 100% 92% 

The reaction of ButOCu with LaCI] also gives 
I(ButO)sCu_~Lal2 in 97% yield: however, in this case. 
heating of the reaction mixture to 60--65 ~ is required 
and the reaction time is 20 h. 

The reaction of Bu'OLi with a stoichiometric mix- 
ture of LnCI 3 and CuCI was found to be the most 
convenient  method for the synthesis of lanthanide tert- 
butoxycuprates 

THF 
10 ButOLJ + 2 LnCI 3 + 4 CuC1 60 ~ 3--4 h B" 

[(ButO)5Cu2Ln]2 + 10 LiCI 

8 2 - - 8 8 %  97- -100% 

Ln = La, Nd 

The lanthanide tert-butoxycupmtes are crystalline, 
pale-colored compounds unstable in air. The compounds 
are readily soluble in common organic solvents: they 
decompose in an evacuated capillary, in the 210--230 =C 
t empera tu re  range and are sublimed in vacuo 
(10 -2 Torr) at 210--215 ~ The IR spectra of lan- 
thanide tert-butoxycuprates are identical and contain a 
set of  absorption bands typical of ButO groups attached 
to a metal atom (1240, 1220, 1180, 1010, 970. and 
920 cm-~). The diamagnetism of the lanthanum com- 
plex and the effective magnetic moments of the neody- 
mium (3.96 pB) and samarium (1.51 p.B) complexes 
comply with the trivalent state of the lanthanide atoms 
and the monovalent state of copper atoms in the corn- 
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Fig. !. Metallic core (a) and general view (b) of the 
[(BurO)sCu2Sm]2 molecule (the terr-butyl groups are omitted). 

pounds. An X-ray diffraction experiment was carried 
out for the samarium complex [(ButO)sCu2Sm]2 .* Un-  
fortunately, due to the poor quality of the crystals, no 
refined data were obtained. Only a general molecular 
geometry can be represented with certain confidence; it 
is based on an octahedron based on four Cu atoms 
located in the equatorial positions and two Sm atoms 
located in the axial positions. The Cu and Sm atoms are 
linked by p.3-bridging ButO groups and. in addition, each 
Sm atom carries a terminal tert-butoxy group (Fig. 1). 

The assumption that the other [(ButO)sCu2Ln]2 com- 
plexes have a similar structure is confirmed by the I H 
NMR spectrum (benzene-d 6) of the lanthanum com- 
plex, which exhibits two signals at 8 1.45 and 1.68 with 
an intensity ratio of I ' 4: they can be assigned to the 
protons of the terminal and bridging ButO groups, 
respectively. 

The reactivity of the lanthanide tert-butoxycuprates 
with respect to H~O. HCI, CpH, PhC=CH, and CO 2 
was studied for the lanthanum complex. It was found 
that [(ButO)sCu2La]7 is readily hydrolyzed at room 
temperature in a THF solution to give Bu~OH (95%), 
Cu20 (100%), and La(OH) 3 (98%). Under similar con-  
ditions, the reaction with excess HCI affords BuTOH 
(96%). CuCI (99%), and LnCI 3 (97%). The reaction 
with PhC=-CH results in the formation of phenyl-  
ethynylcopper and (Bu~O)3La. 

THF 
r, ,-,,r-, lt~But~,/5,..u2Laj 2 + 4 P h C ~ C H  70 'C, 8 h 

4 ButOH + 4 PhC---=CCu + 2 (ButO)3La 

55% 100% 98% 

* The X-ray diffraction analysis of the complex [(ButO)sCuzSml2 
was carried out by F. Girgdis (Technical University of Berlin). 
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At 70 ~ the reac t ion  is comple t ed  over a per iod of  
7 .5 - -8  h. It shou ld  be n o t e d  tha t  the  resulting (ButO)~La 
does  no t  react  with P h C - C H  u n d e r  these cond i t ions .  

T h e  reac t ion  of  [(ButO)sCu_,Lal~ with cyc lopen ta -  
d i e n e  ( C p H )  is a c c o m p a n i e d  by the format ion  o f  Cp3La.  
c o p p e r  me ta l ,  and  u n i d e n t i f i e d  organic products .  Ap-  
pa ren t ly ,  at  initial reac t ion  steps,  cyc lopen tad ieny lcopper  
is f o r m e d  a m o n g  o t h e r  p roduc t s .  In the absence  o f  
s t ab i l i z ing  l igands,  this  c o m p o u n d  rapidly decomposes ,  
g iv ing rise to c o p p e r  metal .  T h i s  is conf i rmed by the  fact 
tha t  the  r eac t ion  car r ied  ou t  in the presence o f  PPh 3 
a f fo rded  the  s table c o m p l e x  C p C u P P h 3  in a high yield. 
m a d d i t i o n  to t r i c y c l o p e n t a d i e n y l l a n t h a n u m .  3 

[(ButO)sCu2La]2 + 10 CpH + 4 PPh 3 
THF 

I i ,  

20 ~C, 20 h 

2 CP3La + 4 CpCuPPh 3 + 10 8urOH 

82% 86% 98% 

It h a s  been  r epo r t ed  previous ly  that  l a n t h a n i d e  
a l k o x i d e s  reac t  with  C O  , give alkyl c a r b o n a t e s  
( R O C O 2 ) 3 L n  insoluble  in conven t iona l  organic  sol- 
vcnts .  4 The re fo re ,  it has  b e e n  o f  interest  to find out  how 
l a n t h a n i d e  terr-butoxycuprates would react with  ca rbon  
d iox ide .  It was found that  [(ButO)5Cu_~Lal2 adds  CO 2 in 
a t o l u e n e  so lu t ion  at r oom tempera tu re .  Five moles o f  
c a r b o n  d iox ide  per  mole  o f  the start ing l a n t h a n u m  
c o m p l e x  are absorbed  over  a per iod of  6 h: dur ing  this 
per iod ,  the  init ially co lor less  react ion solut ion acquires  
an  i n t e n s e  da rk -g reen  color .  Removal  of  the  solvent  
gives rise to  a solid d a r k - g r e e n  c o m p o u n d  unstable  in 
air  a n d  h a v i n g  a d e c o m p o s i t i o n  point  of  1 8 5 - - t 9 0  ~ 
unl ike  t he  c a r b o n a t e s  ( RO CO ~) 3L n .  this p roduc t  is 
readi ly  so lub le  in b e n z e n e  a n d  toluene.  The con t en t s  o f  
Cu  a n d  La f o u n d  c o r r e s p o n d  to the  f o r m u l a  
( B u t O C O 2 ) s C u 2 L a .  The  IR spec t rum con ta ins  a set of  
a b s o r p t i o n  b a n d s  typical  o f  the  - - O - - C ( O ) ~ O - -  (1580, 
1360, 1250, and  1070 cm - I )  and  ButO groups  (1235, 
1170, 1015, and  920 c m - i ) .  T he  s t ructure  of  the com-  
p o u n d  is cu r ren t ly  be ing  s tudied .  

T h u s ,  we syn thes ized  La, Nd,  and Sm tert-butoxy- 
c u p m t e s ,  s tudied  some  o f  the i r  react ions taking the 
l a n t h a n u m  complex  as an  example ,  and es tabl ished the  
genera[  fea tures  o f  the s t ruc tu r e  o f  the [ (ButO)sCu~Sml2 
m o l e c u l e .  

Experimental  

All operations were c'~rried out in sealed evacuated tubes 
using thoroughly dried and degassed solvents. 1R spectra were 
obtained on a Perkin--Elmer-577 spectrometer; the samples 
were prepared under argon as mineral oil mulls. IH NMR 
spectra were recorded on a DPX-200 spectrometer operating at 
2(10 M Hz. Magnetochemical measurements were performed by 
a previously described procedure. 5 G LC analysis of easily vola- 
tile products was carried out on a Tsvet-129 chromatograph 

with a katharometer as the detector: 300• cm columns 
packed with Apiezon (20%) on Chromosorb W and with SE-30 
(5%) on Inerton AW were used. The carrier gas employed was 
helium. Lanthanide preparations produced in Russia and con-  
taining no more than 0.1% total impurities were used. The 
initial compounds. Bu'OCu, 6 Sm 12(T H F),+, 7 Lnl 3(TH F)3 .s and 
LnC13 9 were synthesized by known procedures. 

Reaction of La with Bn{OCu. A lanthanum cutting ( 1.54 g, 
11.08 retool) and Bu~OCu (0.85 g, 6.21 mmol) in 20 mL of 
DME were stirred at -20 'C for 35 h. Excess lanthanum and 
the finely dispersed precipitate of copper metal formed were 
separated from the solution by centrifugation. The excess of  
lanthanum was dissolved in dilute (10%) hydrochloric acid. 
The insoluble precipitate was found to contain 0.22 g (95.6%) 
of copper_ The reaction solution was concentrated to 5 mL and 
kept at 80 ~ until the finely crystalline colorless precipitate 
entirely dissolved. Slow cooling of the solution to -20 ~C gave 
large crystals shaped like tetragonat bipyramids, which were 
separated from the solution and dried in vacuo at -20 ~ to give 
0.59 g (75.6%) of the complex [(ButO)sCu2La]_~. dec.p. 222--  
226 ~ Found (%): C, 37.41: H, 6.82: Cu. 20.01: La, 21.35. 
C40Cu4Hq0L.a2Ol0. Calculated (%): C, 38.04: H, 7.18: Cu, 
20.12: La, 21.99. 

Neodymium and samarium tert-butoxycuprates were syn- 
thesized in a similar way. The reaction of Nd (I.60 g, 11.09 
retool) with ButOCu (I.07 g, 7.82 retool) in 20 mL of DME 
afforded 0.74 g (74.7%) of [( Bu~O)sCu_~Nd]2 as pale blue coarse 
crystals shaped like tetragonal bipyramids, dec.p. 207--212 ~ 
Found (%): C, 36,73: H, 6.86; Cu, 18.66: Nd. 22.65. 
C40Cu+Hg0Nd2Oj0. Calculated (%): C. 37.72: H. 7.12: Cu, 
19.95: Nd, 22.65. 

The reaction of Sm (I.21 g, 8.04 mmol) and ButOCu 
(0.79 g, 5.78 mmol) in 20 mL of DME gave 0.54 g (72.9%) of  
I(BuZO)sCu.~Sml2 as pale-yellow large crystals shaped like te- 
tragonal bipyramids, dec.p. 225--233 ~ Found (%): C, 36.41: 
H, 6.20; Ca, 19.22: Sin. 23.60. C40Cu4Hg0OioSm 2. Calculated 
(%): C, 37.36; H, 7.05; Cu, 19.76; Sin, 23.38. 

Reaction of ButOCu with LaI3(THF) 3. A solution of ButOCu 
(1.97 g, 14.41 mmol) in 15 mL of THF was added to a 
suspension of Lal3(THF) 3 (2. t2 g, 2.88 retool) in 10 mL of  
THF. When the reactants were mixed, dissolution of lantha-  
num iodide and precipitation of copper iodide was observed. 
The reaction mixture was stirred for 0.5 h at -20 ~ and for 2 h 
at 60 ~ The precipitate was separated by centrifugation and 
dried in vacuo [o give 1.48 g (90.2%) of Cul. Found (.%): Cu, 
32.80; I, 65.30. Cal. Calculated (%): Cu, 33.15: I, 66.63. The 
resulting lanthanum tert-butoxycuprate was isolated from the 
reaction solution ,as described above to give 1.73 g (95.0%) of  
l(ButO)sCu2Lal_,, dec. p. at 220--225 ~ Found (%): Cu. 
19+85; La. 21.65. C~0Cu~Hg0La.,Oi0. Calculated I%): Cu, 20.12; 
La, 21.99. The IR spectrum of the product was identical to that 
Of lanthanum tert-butoxycuprate synthesized by the reaction of 
ButOCu with La metal. 

The reaction of Bu~OCu with NdI~(THF) 3 was carried out 
in a similar way. The yield of [(ButO)sCu2Ndl_, was 90.3%, 
dec.p, at 206--212 ~C. Found (%): Cu, 18.76; Nd, 22.32. 
C4oCu4Hg0Nd~Ot0. Calculated (%): Cu, 19.95: Nd, 22.65. The 
I R spectrum of the product was identical to that of the neody- 
mium tert-butoxycuprate synthesized by the reaction of Bu:OCu 
with Nd metal. 

Reaction of ButOCu with Smlz(THF) 4. A solution of ButOCu 
(1.43 g, 10.46 retool) in 15 mL of THF was added to a blue- 
green solution of Smh.(THF) 4 (I.44 g, 2.07 retool) in 20 mL of  
THF. The solution developed a pale-yellow color and a dark- 
gray precipitate formed. The precipitate was separated by cen-  
trifugation and washed with 10% nitric acid. According to 
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iodometric titration, the portion of the precipitate that dis- 
solved in nitric acid was pure copper (0.12 g, 92.3%7. The 
precipitate insoluble in nitric acid was washed with water and 
acetone and dried in vacuo to give 0.75 g (100%) of Cul. Found 
(.%): Cu, 32.55: I, 65.60. Cal. Calculated (%): Cu. 33.15: I, 
66.63. Samarium t err -butoxycuprate  was isolated from the reac- 
tion solution as described above to give 1.31 g (97.7%7 of 
[(Bu~O)sCu,SmI_,. dec. p. at 225--230 ~ Found (%): Cu. 
19.15: Sin, 22.85. C)0Cu4H~x)OioSm 2. Calculated (%): Cu, 
19.76: Sin, 23.38. The I R spectrum of the product was identical 
to that of samarium terr-butoxycuprate  synthesized by the 
reaction of Bu'OCu with Sm metal. 

Reaction of llntOCu with LoCI 3. A mixture of BuZOCu (I .05 g, 
7.68 retool) and LaCI 3 (0.38 g, 1.54 retool) in 20 mL of THF 
was stirred at 60 'C for 20 h. The precipitate was separated 
from the solution by centrifugation and dried in vact~o to give 
0.41 g (89.1%) of CuCI. Found (%): Cu. 35.35: CI, 63.85. 
CuCI. Calculated (%): Cu, 35.81; CI. 64.19. Removal of the 
solvent from the reaction solution by evaporation in vacuo gave 
(}.94 g (96.9%) of the complex [(Bu~O)sCu2La]2, dec.p. 222-- 
226 ~'C. Found (%): Cu, 19.75: La. 21.42. C40Cu4Hg0La2OI0. 
Calculated (%): Cu, 20.12; La. 21.99. The IR spectrum of the 
product was identical to that of lanthanum t e r t -bu toxycupra te  
synthesized by the reaction of ButOCu with La metal. 

Reaction of BntOLi with LoCI 3 and CoCI. A mixture of 
ButOLi (0.57 g. 7.11 retool), LaC13 (0.34 g, 1.38 retool), and 
CuCI (0.28 g, 2.80 retool) in 20 mL of THF was stirred for 
3.5 h at 60 ~ The solvent was evaporated in vacuo and the 
solid residue was extracted with hexane (4x20 ink). The hexane 
extracts were combined_ Evaporation of hexane in vacuo gave 
0.73 g (82.0%) ofl(Bu(O)sCu,Lal2 . dec.p. 22t--225 ~ Found 
(.%): Cu, 19.98: La. 21.49. C.;0Cu4H,It)U~/OI0. Calculated (%)  
Cu. 20 12; ka. 21.99. The IR spectrum of the product was 
identical to flint of lanthanum terr-butoxycuprate synthesized 
by the reaction of Bu~OCu with La metal. The precipitate 
insoluble in hexane was found Io contain 0.29 g (96.6%) of 
LiCI_ Found (%): CI, 82.65. C1Li. Calculated (%): CI, 83.63. 

Reaction of gntOLi with NdCI 3 and CuCI was carried out in 
a similar way. The reaction of Bu)Oki (I.02 g, 12.74 mmol), 
NdC13 (0.62 g. 2.47 retool), and CaC1 (0.57 g. 5.71 retool) gave 
1.41 g (87.5%) of [~ ButO)sCu_,Nd[.,, dec.p. 205--211 ~C. Found 
(%): Cu, 19.05: Nd, 22.50. C40Cu4H,}0Nd2OI0. Calculated (%): 
Cu, 19.95: Nd, 22.65. The IR spectrum of the product was 
identical to that of neodymium r  synthesized 
by the reaction of ButOCu with Nd metal. The yield of LiCI 
was 0.54 g (100.0%). Found (%7: CI, 82.70. C1Li. Calculated 
(%): C1, 83.63. 

Reaction of [(BnIO)sCu2Lab_ with water. A solution of H20 
(0.10 g. 5.54 retool) in 5 mL of THF was added at -20 '~C to a 
solution of {(ButO)sCu2Lal2 (0.37 g, 0.29 mmol) in 15 mL of 
TH F. The resulting finely dispersed brick-red precipitate, which 
was a mixture of Cu20 and La(OH) 3. was separated from the 
solution by centrifugation. Extraction with a concentrated solu- 
tion of  ammonia to separate Cu,O from La(OH) 3 gave 0.08 g 
(100.0%) of Cu,O and 0.11 g (9~g.0%) of La(OH) 3. 1.1) Cu20. 
Found (%): Cu, 87.50. Cu20. Calculated (%): Cu. 88.82. 12) 
La(OH) 3. Found (%): La. 72.54. H31_,aO 3. Calculated (%7: La, 
73.14). The reaction solution contained 0.21 g (95.4%) of 
ButOH (GLC data.). 

Reaction of [(BntO)sC~Lalz with HCI. Gaseous HCI (0.14 g, 
3.83 retool) was condensed into a solution of [(ButO)sCu2La]2 
(0.48 g. 0.38 retool} in 15 mL ofI-HF.  The resulting finely 
dispersed white precipitate was separated from the solution by 
centrifugation, washed with water (3x 10 mL) under argon, and 

dried in vacuo at 50 =C to give 0.15 g (99.0%) of CuCI. Found 
(%): Ca, 35.53. CuCI. Calculated (%): Cu, 35.81. The aqueous 
solution was evaporated and the solid residue was dried in 
vacuo, the temperature being gradually raised from -20 to 200 
~ to give 0.18 g (96.8%) of LaCI 3. Found (%): La, 56.30; CI, 
42.85. CI3La. Calculated (.-%): La, 56.63; CI, 43.37. The reac- 
tion solution contained 0.27 g (96.4%) of Bu~OH (GLC datal. 

Reaction of [(ButO)sCuzLa]2 with PhC--=CH. A solution of 
PhC---CH (0.30 g, 2.93 mmot) in 3 mL of THF was added at 
-20 ~C to a solution of [(ButO)sCu2La]2 (0.85 g, 0.67 retool) in 
15 mL of THF. An amorphous  yellow precipitate of 
phenylethynylcopper gradually formed. The mixture was heated 
for 8 h at 70 ~ The precipitate was separated by centrifuga- 
tion, washed with hexane (2x l5  mL), and dried in vacuo to 
give 0.44 g (100.0%) of PhC~CCu. Found (%): Cu, 37.91. 
CsHsCu. Calculated (%): Cu, 38.59. The IR spectrum of the 
product was identical to that of  an authentic sample, t~ The 
solvent and volatile products were removed from the reaction 
solution by vacuum condensation. The residue was dried in 
vacuo at 100 "C for 2 h to give 0.47 g (98.0%) (ButO)3La. 
Found (%): La, 38.23. C12H27LaO 3. Calculated (%): La, 38.77. 
The IR spectrum of the product was identical to that of an 
authentic sample. It The volatile products contained 0.11 g 
(55.0%) of ButOH (GLC data). 

Reaction of [(ButO)sCuzLalz ~ t h  CpH. A solution of CpH 
(0.20 g, 3.02 mmol) in 3 mL of THF was added at -20 ~ to a 
solution of[(ButO)sCu2La]2 (0.38 g, 0.30 retool) in 15 m L o f  
TH F. The solution gradually developed a dark-brown color and 
copper metal precipitated. The reaction mixture was kept for 
20 h at -20 "C. The precipitate was separated by centrifugation 
and dried in vacuo to give 0.06 g (81.0%) of copper 1.according 
to iodometric titration, the precipitate contained 98.8% cop- 
per). The solvent and volatile products were removed by con- 
densation in vactto and the residue was washed with hexane 
(2x10 mL) and sublimed in vacuo  at 260 ~ to give 0.19 g 
(95.0%) of CP3La. Found (%7: La, 41.38. CisHzsLa. Calcu- 
lated (%): La, 41.57. The IR spectrum of the product was 
identical to that of an authentic sample, lz The volatile products 
contained 0.18 g (81.8%} of  ButOH (GLC data). 

Reaction of [(ButO)sCn~La]~_ with CpH in the presence of 
PPh 3. A mixture of I(ButO)sCu2Lal -, (0.51 g. 0.40 mmol), CpH 
(0.28 g, 4.23 retool), and PPh 3 (0.42 g. 1.60 mmol) in 15 mL of 
THF was kept for 20 h at -20 ~C. The reaction solution 
remained colorless and no metallic copper precipiated. The 
solvent and volatile products were removed by vacuum conden- 
sation and the residue was washed with hexane (10x20 mL) 
and sublimed in vacuo at 260 ~ to give 0.21 g (82.0%) of 
Cp;La. Found (%): La, 41.21. CisHisLa. Calculated (%): La, 
41.57. The IR spectrum of the product was identical to that of 
an authentic sample, t2 The hexane solutions were combined 
and the hexane was evaporated in vacuo to give 0.54 g (86.5%) 
ofCpCuPPh 3. Found (%): Ca. 15.80. C23H20CuP. Calculated 
(%): Cu, 16.25. The IR spectrum of the product was identical 
to that of an authentic sample. 3 The volatile products contained 
0.28 g (98.0%) of Bu~OH (GLC data). 

The X-ray diffraction experiment for [(ButO)sCu2Sm]2 was 
carried out on a Siemens SMART CCD diffractometer (~-scan 
mode, Mo-Kct-radiation, graphite monochromator) at 173 K. 
The crystals are tetragonal. At 173 K, a TM b = 12_8570, c =  
16.7593 A, et= 13 = y= 90 ~ space group P4(2) /n;  4241 inde- 
pendent reflections were measured. 

This work was s u p p o r t e d  by the Russian F o u n d a t i o n  
for Basic Research (P ro jec t  No .  99-03-32906).  
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