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Short Conamranieation 

Substituted pyrimidinethiols as spectrophotomei-ric reagents for osmium 

PROk.llL.4 JAIN. MOHAN KAl'YAL.:: AND R. P. SlNGfi 
Cl,emistr? Dqarirnent, Dei!*i Univcrslty. Del!li 110 007 

Abstract 

i-P,wnacyi- and 1-cycl,~lrnxylli, 4, 6-tdmutlhyl-111, 4H-2-Dyr-imidin~thioln rcacl wit" O?(WI) to r o m ~  
colourer! coinple.;cs suitable for spzdropbtcmetric dctcrminarioll of !I-e n s l d .  7t.c complexes are 
4ah?e, @he) Bscr's l;iw and c~i l ta in  m l td  ilud the tbioi in 1 : 3 mtio. 7k.c rz:u;tr::s are ql.ifc selccti ,~ 
m l  I.lin? hi-cign ifins imlud~i~g sonw 01' the iron and plali~lnm gr-ullp met;lls do 1101 ialcikrc. 

in Con:inc~ation of our sir.diesl-' on 1-substituted-4, 4, 6-trimethq 1-151. 4H-2-pyri- 
rnidinelhiols as analytica! rcagents, L-phen.acyl(i) and tile satlmted I-c!ciohex!.l(ili 
dcritlati\es have becn Connd useful for ~pectro~hotonielric detcrmiualion or  osmiuln. 

Pink colourcd osmium coln$ex with (1) is not cxiractable in organic solvents uhile the 
b h e  co:np!cx forlced with (11) gets partially extracted in cIl!oroforw, carbon letrit- 
chloride or benzene and completely in 11-bntanol. The former con~p!ex has been 
srudied in 50% etl?anolic ir,edi~~.m and the  htter. after cxuaction. in 11-bi.;ano!. 
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2. Experimental 
Thethiols sere prepared by the method of MathesP and melted at  192' (I) and 147°C 
([I). The standard so!ution af ( l j  was prepared in alcohol and that of (11) in 0.5 N Hc~. 
OQ (I g) was dissolved in 0.5 N NaOH and standardized. All other soli?tions were 
p;e>arzd f ron  aiu'yri.:al gradereagents. Doubly distilled water was used throughout 
the work. 

The solutions of the thiols absorb only in W region, LaZ lying a t  235 and 275 nm 
(with corresponding 9-0 i: lo3 and 9 .6  x loS) in case of (1) and at  240nm (r  1 .5  
x 10%) in case of (11). When a few drops of either (1) or (11) are added to Os(Ym1) 

solttiion and the miamrc is acidified with HCI, a pink [with I) or blue (with 11) coloured 
s2e:ies resalt. The co!oured conlplexes were studied spectrophotometrically and used 
in sele:ti,e determination of micro amounts of osmium. Their characteristics are 
summarized in Table I. As can be seen from the study of interferences in the deter. 
mination, many ions including some from iron and platinum group metals, do not 
interfere using either thiol (I) or (11). 

Table I 
Characteristics of osrn.:um complexes with thiols ( I )  and (11) 

Characteristic Os-complex with thiol D Os-ccmplex with tkic! (U) 

n i i l  d e d  for iuil 5-molar emss over 0 s  30-molar excess over 0s 
eolour devel~pnen: 

Medim far maximal 0.1-04 N HCIand 50% In n-butanolfmm0.1-4.0 
absorbance ethanolic N HCl solution 

Stabilityof thecomplex. hr 6 24 

Cumpxition(@s : thin!) 1 : 3  1 : 3  

Beer's law upWrlimit, PQm 41.0 41.0 

Staadard deviation 
(from 8 sample$ 0,0050* 

0.038 (at 490nm); 
0,050 (at 590 nm) 

* Of the absorb?.nce for 9.Sppm of osmium. 
.% 

t Of the absorbance for 194ppm of osmium at 490nm. 
;c ef the absorbmce for 19.0 ppm of onmium at S90nm. 
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3. Procedure 

TO a suitable aliquot of Os(VII1) solution, add thiol l(0.005 M in alcohol) or 11 (0.01 M 
in 0.5 M HCl) followed by alcohol (in case of I only) and HC1 to maintain the dcsired 
medirrm (Table I). Make up the volume m d  measure the absorbance of the species 
fernled with (I) a l  490 mrn against 50% ethanol. Exin~ct the species formed wiih (11) 
into n-butanol and make up the volurne with the solvent. Measure thc absorbance 

till: extracted species at 490 or 590 nln against the solvent blank. 

4 Interferences 

In determination of Os, most of the common ions do not interfere but CNS- and 
lhiourea do. Co(II), Ni(I1) (2OOppm): Fe(1l) (40ppm); Rli(lll), Ir(IlI), Pt(IV) 
(10 ppm); and Pd(I1) (5 p p )  can also be tolerated in determination of 9.5 pprn of 
0 s  with (I) tbo11.gh Ru(ll1) interferes. Co, Ni (800 ppm); RL!, Rh, Jr (20 ppm); and 
Pd (10 ppm) can ca-exist in determination of 1:) (~pm of 0 s  by (11) but &(I), Fe(ll), 
Pd(l1) and hu(ll1) interfere. 

References 

SINGE%, A. K., UTYAL, M., Selective pyrimdnethiuis for ~nliadimn(1I) deterniinatlon. 
BHAITI, A. M. AND Talnnro, 1976, 23, 337-338. 
RALHAN, N. K.  

SINGH, A. K., KA~YAL, M., Seleziivc coniplexntion of palladium and osnuuu with substituted 
SNm, R. P. AND pyrimidinethiols. Talmiu, 1976, 23, 851453. 
RLLHAN, N. K. 

SI.;GH, A. K., BXGH, R. P. 2-Mercapto-4,4, 6-fiinxtbyi-IH, 4H-pyrimidlnc as a apcctro- 
A ~ D  KATYAL, M. pholomctric reagent for Bi(Il1) and Te(lV). I,idiari J. Ciram., 

1977, 15A, 257-258. 

MATHES, R. A. 2-Pyrimidincthiols. J.  Am. Chi's. Sm., 1953, 75, 1747-1748. 




