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Organic Salts of Samarium 

By M. HAPAX, B. S. SAXKHLA, S. N. MISRA and R. N. KAPOOR*) 

The tricarboxylates ~f samarium have been prepared from the reaction 
of samarium chloiide with sodium salt of the fatty acid (lawic, myristic, 
palmitic and stearic) in aqueous medium. Tho synthesis of tricarboxylates 
was also carried in a nonaqueous medium from the interaction of samarium 
isopropoxide with acids (acetic propionic butyric, mandelic and salicyclic) 
in different molar ratios. The anhydrous monomeric acetate of samarium 
was isolated from t.he reaction of anhydrous samarium chloride with acetic 
acid, acetic anhydride and t'heir mixture. 

There has been a controversy regarding the existence of aluminium acy 
lates for a pretty long t i~ne l -~) .  It was the work of MEHEOrRA and PAXDE~) ') 
who isolated these compounds as definite chemical entities. MISRA et al. 8, 9, 

on the other hand have observed that the tervalent elements like lanthanum, 
cerium (111) praseodymium and neodymium are precipited almost quanti- 
tatively as tricarboxylates when their metal chloride solution is treated with 
sodium salt of the acid in aqueous medium. 

LaCl, + 3NaOOCR + La(OOCR), + 3NaC1. 

SEATON et a1.IO) have claimed the isolation of oxoacetates of the type 
(AcO), . M-0-(Oh),. . 2 ACOH which are converted t o  the triacetates 
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only on prolonged refluxing wyith acetic anhydride with the dimeric bridged 
structure : 

Ac 

AC 

Oxoacetates of this type have been reported in the cases of titaniumll) 
and zirconium12). In view of the non-hydrolysable nature of lanthanon salts 
of the fatty  acid^^)^) it was considered of interest to study the reaction of 
Samarium Chloride with acetic acid, acetic anhydride and their mixture. 
In  all these cases quantitative yields of triacetate was obtained as final 
product. Measurements of molecular weight of these compounds in benzene 
showed them tobe monomeric, in sharp contrast to the bridged structure 
suggested on the basis of their physicochemical properties. 

However, the higher acylates of samarium have been isolated from the 
double decomposition reaction : 

SmC1, + 3NaOOCR + Sm(OOCR), -1 3SaCl. 

(R-c11HZ37 C13HZ1, C15H31* C17H35) 

The chloride acylates, however, could not be isolated from such reac- 
tions and hence the reactions of samarium isopropoxide with carboxylic acid 
(acetic, propionic, buryric, mandelic and salicylic) in different molar ratios 
have been carried out in benzene. The reactions of samarium isopropoxide 
with acetic, propionic and butyric can be represented by following equation : 
(where R=CH, or C,H, or C,H,) 

Sm(OC,Ht), + nRCOOH - Sni(OC,H~),-,(OOCR),, + nC,HfOH. 

The reactions of samarium isopropoxide with salicylic acid can be typi- 
fied by following equations : 

.OH 0 
Sm(OC,HC), -1- C,H,% + C,H, * \Sm(OC,Hj) + 2C,HJOH 

.COOH ,COO/ 
H 

OH 0 

.COOH 
' \Sm "' C,H, + 3C,H:OH .coo/ \OOC 

Sm(OC,H!), -+ C,H, ' 'r C,H, 

Sm( OC,H',), + 3 C,H, . OH +[C,H4z* o A > S m  -+ 3C3HjOH 

.COOH 

11) K. C. PAXDEY and R.  C. MEHROTRA, Cheni. Industry 1957, 114. 
l2) R. N. KAPOOR and R. C. MEHHOTRA, Cheni. Industry 198A,68; J. Amer. chem. SOC. 

SO, 3569 (1958). 
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However, the reaction with mandelic acid is parallel to the reaction with 
salicyclic acid. 

The technique of the reaction lies in adding required quantities of acid 
in benzene solution of samarium isopropoxide. Isopropanol was liberated, 
after refluxing the contents for four hours, was collected azeotropically with 
benzene. The product was obtained after distilling out excess solvent under 
reduced pressure and at  the room temperature. 

Experimental 
Acids (palmitic, lauric, stearic and myristic) were purified after distilling under reduced 

pressure8) g). Samarium was estimated as oxide. Samarium isopropoxide was prepared as 
described earlier l3). 

The amount of higher fatty acid in cases of higher fatty acid derivatives was determined 
as described earlier. 

Salicylate group was estimated by alkaline permanganate oxidation method1*). 
Mandelate group was determined by method described by  VERMA and  PAUL'^). 
Alkoxy contents in compounds were estimated by chromate oxidimetry 18). 

Preparation of triacylates in aqueous medium 
a) P r e p a r a t i o n  of S a m a r i u m  t r i l a u r a t e  

The reaction involving aqueous solution of Samarium Chloride and Sodium Laurate 
solution led to the formation of precipitate which was filtered; washed thoroughly with 

Table 1 
R e a c t i o n s  o f  S a m a r i u m  t r i c h l o r i d e  w i t h  s o d i u m  salts of f a t t y  a c i d s  i n  
a q u e o u s  m e d i u m  - 
SmCl, 

g- 

(i.20 

- 

5.30 

.5.60 

4.10 

Acid 

Lauric 

Myristic 

Palmitic 

Stearic 

Compound, state, ~ Found Ans 
yield (g) and m.pt. I Metal% Acido/, 

I 
I 

Sm(00CC1,H,3)3 I 

Sm(OOCC,3H2,)3 I 

white amorphous powder ~ 

(11.98), 101-102"c 19.82 

white powder 
(13.2), 9G-98"C 

Sm(oocc,,H31), 
white amorphouR powder 
(11.74), 89°C 

Sm(OOCC,,H,), 
white amorphous powder 
(12.6), 83°C 

17.62 

16.29 

1.5.00 

," 

80.07 

80.22 

84.00 

84.10 

wis Calc. 
Metal% I Acid% 

21.10 79.90 
! 
i 

18.06 1 81.94 

16.40 I 83.60 

15.30 1 84.70 
l3) B. 8. SANKRLA, S. PIT. MISRA and R. N. KAPOOR, Chem. Industry 1965, 382. 
la) W. BATTGER, Newer Methods of volumetric chemical analysis, 1938 p. 61. 
15) M. R. VERMA and S. D. PAUL, J. Science Industry Research, 13B, 347 (1954). 
le) D. C. BRADLEY, F. M. A. HALIM and W. WARDLAW, J. chem. SOC. [London] 1950, 

3450. 
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water finally with alcohol and dried in an oven at 110°C. The product was crystallised an- 
hydrous benzene. 

Analysis: Found: Sm. 19.8, C,,H,,COO 80.1. Calcd. for Sm(OOC.C,,H,,),: Sm 20.10, 
C,,H,,COO 7 9.9%. 

The reactions of sodium palmitate, sodium stearate and sodium myristate with sama- 
rium chloride are summarised in table 1. 

b) The  reac t ions  of samar ium isopropoxide  wi th  f a t t y  acids 

The reac t ions  of samar ium isopropoxide wi th  ace t ic  ac id  in  molar  
r a t io  (1:l): Samarium isopropoxide (l.lOg), acetic acid (0.21 g) and benzene (78g) were 
refluxed under a column for four hours. Isopropanol liberated was distilled out azeotropi- 
cally with benzene. The product was obtained ater distilling out the solvent under reduced 
pressure a t  the room temperature. (Yield, 1.10 8.) 

Found: Sm 46.27, CH,COO 17.96, Calc. for Sm(OC,Hf), (CH,COO): Sm 46.94, CH,COO 
18.037/,. Isopropanol found in the azeotrope 0.21 against 0.22 g. calculated for one mole. 

For brevity the reactions of samarium isopropoxide with acetic, propionic and butyric 
acids in different molar ratios are summarised in t,able 2. 

c) T h e  reac t ions  of s amar ium isopropoxide wi th  a - h y d r o x y  acids 

The  reac t ions  of Samar ium iopropoxide wi th  mandel ic  a,cid i n  molar  
r a t io  1:l. Samarium isopropoxide (1.206 g) was admitted to a solution of mandelic acid 
(0.560 g) in benzene (78 g) when an exothermic reaction was obtained. The reaction mixture 
was refluxed, isopropanol liberated was fractionated out azeotropically with benzene. The 
product was obtained after distilling out excess of the solvent. Under reduced pressure. 
(Yield, 1.20.) 

Pound: Sm 42.2, mandelate 42.2, Calcd. for Sm(OC,H:)(O,C,H,): Sm 41.82, mandelate 
41.75%. Isopropanol found in the azeotrope, 0.431 g against 0.435 g calcd. for two moles. 

The reaction of Samarium isopropoxide with salicylic and mandelic acid in different 
molar ratios are summarised in Table 3. 
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