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Recently Ius et al. (I) investigated the effect of Eu(DPM)3 (2-3) on the NMR spectrum of 

a solution of the bifuncrional compound 17-carbomethoxy-msthylene-5-androsten-38-01 in CDC13. 

They found that the contriburions to the lanthanide induced (LI) shift for each proton in this 

compound due to coordination of Eu(DPM)3 aLt the two functional groups are additive. 

We like to present here a few more examples supporting rhis addirivity rule, viz. Eu(DPM)3 (2-3) 

and Pr(DPiQ3 (4) complexed to various polyglycoldimethylechers (glymes). In Part I we pointed 

out that the glyme molecules are coordinated to the Ln complexes with two oxygen atoms at rhe 

tlrae (coordination number of Ln * 8). Glyme-6 (see Fig. 2). for instance. has five different 

coordination sites. each consisting of two oxygen atoms. For rhe calculation of the shifts in 

the I : I Ln-glyme complexes we have chosen 2. 5-dioxatridecane 

b aa cdefghij 
CH30CR2cX20CH CRC8 CH C8 CR CHCR 

22222223 

as a standard compound. Because there is only one pair of oxygen atoms present in rhis compound, 

the place of coordination of the lanthanide complex to the ether is definitely established. 

The NMR spectrum of Pr(DPM)3, 2,5-dloxatridecane (I : I) in Ccl4 is shown in figure I and in 

cable I the shifts of the peaks for the ether protons have been given for both the Eu and the 

Pr complex. Using these data the shifts for the glyme protons in the Ln(DPM)3. gl- (I : I) 

adducts are calculated m the following way. 

Let us consider glyme-6. Since the NMR spectra of the Ln(DPIQ3. glyms adducts point to rhe 

presence of a two fold sysmuztry in the complex (see Part I and ref. 5). the following 

coordination sLtructures must be considered: 

+) Part I and II appeared earlier ln Tetrahedron Letters, 4863 (1971) and 2067 (1972) 

II) Authors to whom correspondence should be adressed. 
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. 
The chexical shift of a proton i, 6’. can now be given by 

(II) 

di i+66;I -a 6 
I 

+y 6i 
III 

where 2 ;, 6iI and 6& are the calculated shifts in structures I, II and III. respectively, 

using the data from table I, and a. 6 and y are ueight factors for the structures I. II and 

III, rerpectively. The paraueters a, g and y are chosen such that the best possible overall 

fit is obtained betveen calculated and experiuental shift values. 

Fig. I: WlR spectrum (60 MHz) of a I : 1 mixture of 

Pr(DPM)g and 2,5-dioxatridecane in CC14 at 40°C 

( [Pr(DF?Q3 1 - 0.15 Ml. 

The xain objection against this procedure is the assuuption that the CD2 groups e and h 

m the standard compound have the same influence on the shifts of the groups in the chain as 

the corresponding oxygen atom have m the glpw xolecules. 
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Table I 

Clyme proton shifts of the I : I adducts of 2.5-dioxa- 

trrdecane with Eu(DPM)3 and Pr(DPM)3 in CC14 at 40°C 

(Ln(DPW 3 * 0.15 If). The shifts are relatlvt to nou 

complexed 2,klioxatridecant. 

6 (PPd 

Adduc t 

‘a Cc Cd ce Cf cg Ch CL my 

&-ether (I : I) 19.8 8.8 7.9 4.4 1.82 0.83 0.17 0.17 0.17 0 

Pr-ether (I : 1) -32.1 -25.2 -27.9 -13.8 -7.1 -3.6 -I .78 -1.05 -0.70 -0.28 

GLVUE-6 

11 10 11 34 /-xA--S.-/--./----N 
CH,-D-tH,-CH*-O~O-ew,-cn,-O-~,- CH+tH,-cH,-04, 

32 13 10 13 32 

Results of calculations for Pr(DPM)3, glyme-6 (I : I), according to the described method, 

Fig. 2: Complexation of glymes to 

Eu(DPM)3 (italics) and Pr(DPM)3 in 

percentages from calculations with 

2,S-dioxatridtcant as a standard 

compound. 

together with the l xperivbental nlyme shifts have been given in table 2. As can be seen from 

this table a quite reasonable fit between calculated and experimental LI glyme shrft values 

is obtained. Thrs proves that the contributions to the LI shift for each proton in a certain 

glyllc due to coapltxatron of Ln(DPM)3 at the several coordination sites within that glypc. 

are additive. 
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Table 2 

(PPm) 

- 6iI (ppm) 

- &I (PPm) 

- ‘:aIc (Ppm) 

_ 6i exp (PPm) 

Calculated and experimental glyme proton shifts for Pr(DPl4)3, 

glyme-6 (1 : 1) in CC14 at 40°C ( [Pr(DPM)3 1 = 0.15 M). All 

8hift8 are relative to non complexed glyme. 

cH3 cI c2 c3 % c5 
1 

12.6 2.7 7.2 14.1 16.1 16.1 

I .a 20.8 17.8 16.9 14.3 7.0 

0.70 32.1 27.9 13.8 3.6 I .78 

8.6 10.4 12.1 14.8 14.4 12.3 

9.1 II.3 I I .9 14.8 14.8 12.3 
I 

The calculated weight factors for a number of I : I Ln(DPX)3, glyme adducts have been 

8hown in figure 2. It gives an interesting lmpresaion of the coordination preference of Ln(DPl$ 

to a long molecule chain, with many oxygen atoms. Though the ban18 for these caIcuIation8 18 

not ideal, It in gratifying that the weight factors for I : I Eu(DPM)~, glyme and comparable 

I - I Pr(DPW3, glyme adducts are almocrt equal. 

The lanthanlde complex clearly shows preference for complexating at the end8 of the 

glyme chain. When binding to a Ln(DPlQ3 complex a glyme molecule apparently prefer8 having 

one ehort and one long loose end, rather than having two medium long ends. probably because of 

more nterical hrndrance with the DPM ligands in the latter case. 

The experiments were performed on a Varian A60A spectrometer operating at 60 MHz. 

The 2,5-dioxatrrdecane was prepared, following a procedure of Berggerdh (6). 
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