
Chapter 6 

Crystal and molecular structure of 
bis[1 ,3-di(p-n-octylpheny1)propane 

- I ,3-dionat o] palladium(I1) and 
bis[1 ,3-di(p-n-octylpheny1)propane 

- 1,3-dionat o] nickel(I1) 



6.1 Introduction 

As mentioned in Cl~apter 1, Ll~e organo-nietallic series studied by us i~lcludes two 

palladiunl coniplexes. In the previous chapter, the crystal structure analysis of 

one of thenl viz. ,  Pd-CloHzl was described. It was pointed out (section 5.4.3, 

C l ~ a p  tcr 5) tliat sixliilarities existed be twecn the structural characteristics of Pd- 

C10H21 aiicl t,lie P-for111 of (lie col)l)cr c01ii1)1~~, C11-CpHl7 (Cliaplcr 4), clespitc 

the presence of longer decyl chains ill the former. These observations prompted 

us lo a~ialysc t,l~e crystal ~ t ~ r ~ l c t u r e  of hlie lowcr l~oxllolog of Pd-CIOH21, viz. ,  

bis[l,3-di(p-n-oct~yl~1l~e1~yl)pro~ai~e -1,3-dionato] palladium(II), i. e., Pd-CsH17. 

Figure 6.1 sliows t,llc structural fon~lula of Pd-CPHI7. It could be expected tliat 

si~liilarities between Pd-CaH17 and CU-CpH17, to be rnuch closer than between 

Pd-C10H21 aiid C I I - C ~ H ~ ~ .  Tlle results presented in tliis chapter sl~ow tliat the 

co~nplexes Pd-Cp H17 and the P-form of Cu-C8H17 are in fact isomorphous. 

Giroud-Godquin and Billard [I9831 ~ne~itioil  that bis[1,3-di(p-~~-octylplie1~yl) 

propane -1,3-dionato] nickel(I1) i.e., Ni-CPH17 (Figure 6.1) is non~nesogenic. In 

contrast, its copper and palladiuill analogs are found to exhibit discotic meso- 

~~lorpllisnl [Giroucl-Godciui~l ant1 Billard, 198 1 ; Sa(las1iiva and Rao]. As the only 

difference between these three co~riplexes concerns tlie nletal atom, it was of 

int.eres t to fincl 011 t llle differences, if any, l ~ e  tween the crystal s txuc t use of the 

rel~ortedly ~lonniesogei~ic Ni-CeH17 aiid those of the nlesoge~lic Pd-CsH17 and 

CU-CPHI7. 1Tel.y inleres tingly, the crystal s strut ture al~alysis of Ni-C8HI7 pre- 

sc~ited along \villi tliat of Pd-C8H17 ill lllis clial)t,er is f o u ~ ~ d  to 11e iso~~iorphous 

wit>ll Pd-CPH17 aiid consequently wit11 the P-form of Cu-C8H17. 

Of t,lle two crystal structures descril>ed in tliis cllapter, tlie analysis on the 



Figure 6.1 : Structural forlliula. 



1):Ll:~tlillni C O I ~ I ~ ) ~ C X  n7i~s carri~'(1 ollt first, and t , l i ~  st,11(1y of tllie Ni-co111plex WiLY 

carrietl out a t  a later stage. 

6.2 Experimental details 

Tlie t.salisit.io~i t.eliil)erat,ures observecl for Pcl-C8H17 are as follows [Sadasliiva 

ant1 Rao]: 

Goltleli yellonr, t~ransparent, prisniat~ic crystals of Pd-CPH17 were grown by 

slow eval>oration fro111 a solut,ion in butan-2-one. Red coloured, prisniatic crys- 

tals of Ni-CpH17 were also obtained by t,lie same procedure but fro111 a solutio~i 

in ace(,one. OscillrtLion ;~nd PVeissenberg pliotograplls sliowed both tlie crystals 

to be Cricli~iic. Tlie unit cell diliielisio~is det,erniinecl and refined 011 a diffrac- 

to~ileter are listed in Tal~le 6.1. Tlie closeliess of t,lie unit cell co~is ta~i t s  suggest 

iso~iiorl>liis~i~ be t(wee11 t lie two crys t,al s t,ructures. Conipariso~l witli the tillit cell 

co~ist~ants of the P-form of Cu-CP HI 7 (Table 4.1) fur t,lier suggests tliat 130 tli Pd- 

CaH17 and Ni-Ca H17 are iso~ilorplious wit11 t,lie P-form of CU-CpH17. Co~iipariso~i 

of tlie int ensi t.ies of reflect ions fronl t,he t,liree crys Cals provided fur tlier evidence 

for their s t,ruc tural isoniorphism. Tlie crystal dat,a of Pd-CP H17 and Ni-CP H17 

are pesented in Table 6.1. 

Tlirce diniensiolial i~ilensily d;~Ia fro111 Ptl-CPH 17 a~ i t l  Ni-CP H17 were col- 

lected using a CAD4 tliffractoliieler. Details of tlat,a collectio~i are prese~ited in 

Table 6.2. 



Table 6.1: Crysta,l data of Pd-C8H17 and Ni-C8H17. 

Ni-C8kI17 

(:F211sc;0,r Ni  

954 .O 

10.139(1) 
11.320(8) 
13.242(2) 
101.919(8) 
92.796(9) 
108.520(7) 
1399 

1 

P i  

1.125 
8.1136 

518 

Molecular for~iiula 

Moleculas weight 

a ( A )  
b (4 
C (A, 
0 (O) 
P ("> 
r ("1 

v(A3) 

z 

Space group 

palc (g l l l / c~)  
/ ~ C U I < ~  (cm-l) 

F(oW 

Pd-C8HI7 

I 0  ' I  

1001.7 

10.31S(2) 
11.537(1) 
13.0S!1(2) 
104.119(9) 
94.73(1) 
los .ss(1)  
1407 

1 

P I  

1.174 
30.556 

536 



Table 6.2: Details of data collectioil 

CuK, 

0 . 2 3 ~ 0 . 1 8 ~ 0 . 0 8  

w/20 

50" 

4105 

1531 

0 to 11 
-12 to 12 
-14 to 14 

LP 

Iladiation used 

Orystal size ( r n ~ i i ~ )  

Scan mode 

Maxi~iiti~ii L3ragg angle 

Unique reflectiolls 

Reflections with I 2 3a(I) 

Ita~iges of 11 

k 
1 

Correct ions applied 

CuK, 

0 . 2 . 5 ~ 0 . 1 3 ~ 0 . 2  

w/20  

GO0 

4895 

4099 

0  to 12 
-13 to 13 
-15 to 15 

Lp and al>sorption 



6.3 Structure solution 

Alt,llough evidence from tlle unit cell clilncllsiolls ancl tlie intensity distribu- 

tions was st,ro~lgly in favour of slructural isouloryhisl~,~ bet,wee~i Pd-C8H17 and 

the P-form of CU-CPH17, the isomorl>lious replacelllent lile tllod was 110 t used to 

determine tlie cryst,al structure of Pd-CPH17. Collclusive and independent evi- 

tlelicc for isoniorl)liisni was souglit. I,y solving (,lit crystal strllct,tire of Pc1-C8HI7 

follonying procedures nrllich do not depencl on isomorpliisnl. 

Tlic. c ~ L I c I ~ I : L ~ c ~ I  (1e1isit,y of Pd-CpH, (Ta1,lc G .  1) s~lggcslc~l Z to b(3 1. Tlic 1):il- 

ladiulii aton1 was placed at  (0,0,0) and a differclice Fourier niap was coniputed. 

P~sit~ioiis of all t,llc 33 ot,her nonhyclrogen at,olils could be easily obtained from 

this 1iii~1). Details of t,lie sul,serl~icnt refiiiellleiit procedllrcs are given in Figure 

6.2. 

111 tlic case of llic iiickcl coliil)lcx, klic isoiliorl)lious rcl)lacelilenC llielllod was 

nsc(1. Using t,lle rcfinecl at oiliic coortlinat,es of Pcl-CP H17 niolecule as the starting 

set, t llc crystal slriictllre of Ni-CPHI7 was r~filled by full ~iialrix least squares 

met llocl. Table G.3 dcpicts t lle cle tails co~icerlii~lg l lie weightring f~inct~ions, R- 

factmoss, residual elcc t.ro11 dcnsily, c l c .  

6.4 Results and discussion 

Tal,le G.4 rccor tls t lie posit iolial xiicl (lie ccluivalcllt tei1il)erature factors (Ueq).  

Table G.5 lists t lle anisotropic t lierilial paramelers IJ,,'s . Paralne t,ers of tlle 

liydlogen at 0111s are given in Taljlc G.G.  Tlleir positiollal coordillates refer to tlie 

calcula!.cd values. 
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Figure 6.2: Details of the refinenlent procedure. 



Table 6.3: Details of refirlelllellt 



Table 6.4: Final fractional atornic coordinates and u , , (A)~  in Pd-C8HI7 and Ni-C8HI7 

Atom 
Pd/Ni 

0 (1)  
O(2) 
C(3) 
C(4) 
C(5) 
C(6) 
C(7) 
C(8) 
C(9) 

C(10) 
C(11) 
C(12) 
C(13) 
C(14) 
C(15) 
C(16) 
C(17) 
C(18) 
C(19) 
C(20) 
C(21) 
C(22) 
C(23) 
C(24) 
C(25) 
C(26) 
C(27) 
C(2S) 
C(29) 
C(30) 
C(31) 
C(32) 
C(33) 

x 
0.0000 

0.1841(5) 
0.0246(5) 
0.1364(8) 
0.2621 (8) 
0.2797(8) 
0.4190(8) 
0.5390(9) 
0.6639(9) 
0.6754(8) 
0.5567(9) 
0.4305(8) 
0.5135(8) 
O.S301(8) 
0.9814(8) 
0.0051(8) 
0.1593(8) 
0.1843(9) 
0.337(1) 
0.364(1) 
0.1205(8) 
0.2324(8) 
0.2102(8) 
0.0768(9) 
-0.0336(9) 
-0.0107(9) 
0.0569 (9) 
-0.0935(9) 
-0.1083(9) 
-0.25S0(9) 
-0.277(1) 
-0.427(1) 
-0.444(1) 
-0.589(1) 

x 
0.0000 

0.1953(3) 
0.0223(3) 
0.1327(5) 
0.2578(5) 
0.2833(4) 
0.4222(4) 
0.5372(5) 
0.6625(5) 
O.GiSO(4) 
0.5637(5) 
0.4378(5) 
0.8175(5) 
0.8375(5) 
0.9873(5) 
0.0142(5) 
0.1659(5) 
0.1973(6) 
0 . 3 ( 7 )  
0.3756(1) 
0.1202(5) 
0.2305(5) 
0.2103(6) 
0.0'778(5) 

-0.031 3(G) 
-0.0128(5) 
0.0553(6) 
-0.0921(6) 
0 I I I )  
-0.2G:{0(7) 
-0.2578(7) 
- 0 4  ( 7  
-0.4641(8) 
-0.6084(1) 

Ni-C8H~i 
Y 

0.0000 
0.1054(5) 
-0.1345(5) 
-0.1385(9) 
-0.036(1) 
0.076(1) 
0.1848(8) 
0.1696(8) 
0.272(1) 
0.389(1) 

0.4038(8) 
0.301(1) 
0.4968(9) 
0.6196(9) 
0.7135(8) 
0.8418(9) 
0.9302(8) 
0.0618(9) 
0.151(1) 
0.281(1) 

-0.2586(9) 
-0.2894(9) 
-0.404(1) 
-0.4960(9) 
-0.464(1) 
-0.351(1) 
-0.6193(9) 
-0.7139(9) 
-0.840(1) 

-0.9299(9) 
-O.OGO(l) 
-0.150(1) 

-0.2823(1) 
-0.3730(1) 

z 
0.0000 

0.0134(4) 
-0.0910(4) 
-0.1293(7) 
-0.1045(7) 
-0.0347(8) 
-0.0114(7) 
-0.0532(7) 
-0.0331(8) 
0.0282(7) 
0.0707(7) 
0.0509(7) 
0.0461(7) 
0.1219(7) 
0.1367(6) 
0.2102(7) 
0.2253(7) 
0.2947(7) 
0.3073(8) 
0.374(1) 

-0.2044(7) 
-0.2484(8) 
-0.3165(8) 
-0.3485(8) 
-0.3050(8) 
-0.2352(8) 
-0.4249(7) 
-0.4506(7) 
-0.5260(7) 
-0.5498(7) 
-0.6188(7) 
-0.6377(7) 
-0.7020(8) 
-0.715(1) 

ueq 

0.0623(2) 
0.072(1) 
0.072(1) 
0.061(2) 
O.O64(2) 
0.055(2) 
0.059(2) 
0.076(2) 
0.079(2) 
0.064(2) 
0.071(2) 
0.067(2) 
0.080(2) 
0.069(2) 
0.072(2) 
0.073(2) 
0.075(2) 
0.082(2) 
O.lOS(3) 
0.141(5) 
0.065(2) 
0.071 (2) 
0.079(2) 
0.070(2) 
0.090(3) 
0.085(2) 
O.OSO(2) 
O.OiS(2) 
O.OSO(2) 
0.OS5(2) 
0.083(2) 
0.093(3) 
0.106(3) 
0.135(4) 

Y 
0.0000 

0.1103(3) 
-0.1481(3) 
-0.1475(4) 
-0.0407(4) 
0.0776(4) 
0.1827(4) 
O.l627(5) 
0.2661(5) 
0.3862(4) 
0.4042(5) 
0.3045(4) 
0.4042(5) 
0.6202(5) 
0.71.56(5) 
0.5439(5) 
0.(3348(5) 
0.0659(5) 
0.1576(6) 
0.28SS(T) 
-0.2682(4) 
-0.3001(5) 
-0.4180(5) 
-0.5093(5) 
-0.4755(5) 
O ( 5 )  
-0.64 19(5) 
-0.7310(5) 
-O.H650(5) 
-0.!)50,1(5) 
-0.0575(5) 
-0.1723(6) 
-0.3095(6) 
-0.3982(7) 

Ueq 

0.077(1) 
0.079(3) 
0.079(3) 
0.073(4) 
0.075(4) 
0.070(4) 
0.071(4) 
0.088(4) 
0.091(5) 
0.075(4) 
0.085(4) 
0.079(4) 
0.085(4) 
0.076(4) 
0.076(4) 
0.079(4) 
0.081(4) 
0.087(5) 
0.117(5) 
0.153(7) 
0.066(4) 
0.076(4) 
0.086(5) 
0.081(5) 
0.090(5) 
0.086(5) 
0.083(4) 
0.082(4) 
0.091(5) 
0.088(4) 
0.097(5) 
O.lOO(5) 
0.115(6) 
0.154(7) 

Pd-C8H1, 
z 

0.0000 
0.0145(3) 
-0.0993(3) 
-0.1361 (4) 
-0.1 lOO(4) 
-0.0374(4) 
-0.0157(4) 
-0.0543(5) 
-0.0338(5) 
0.0257(4) 
0.0662(5) 
0.0462(4) 
0.0438(5) 
0.1213(4) 
0.1372(5) 
0.2129(5) 
0.2282(5) 
0.2975(5) 
0.3127(6) 
0.3811(9) 
-0.2132(4) 
-0.2501(5) 
-0.3204(5) 
-0.3587(4) 
-0.321 9(6) 
-0.2507(5) 
-0.4340(5) 
-0.4670(5) 
- 0 . 1  ( 5 )  
-0.5649(.5) 
-0.6312(5) 
-0.6.51 2(6) 
-0.7171(6) 
-0.7258(8) 



u l 2  

0.0009(2) 
0.003(1) 
-0.002(1) 
O.OlO(2) 
0.009(2) 
0.007(2) 
0.004(2) 
O.OOl(2) 
-0.001 (2) 
0.002(2) 
0.004(2) 
0.009(2) 
-0.003(2) 
-0.003(2) 
-0.005(2) 
0.005(2) 
-0.001(2) 
O.OOG(3) 
-0.014(3) 
-0.010(4) 
0.005(2) 
0.004(2) 
0.018(3) 
0.011(2) 
O.OOG(3) 
0.004(2) 
0.023(3) 
O.OlS(3) 
0.014(3) 
O.OlG(3) 
0.021(3) 
0.014(3) 
0.005(3) 
-0.006(4) 

u 2 3  

0.0134(2) 
0.013(2) 
0.010(2) 
0.019(2) 
0.015(2) 
O.OX(2) 
0.017(2) 
0.009(3) 
0.007(3) 
0.013(2) 
0.013(2) 
0.014(2) 
0.006(3) 
0.022(2) 
O.OlTj(2) 
O . O l ( )  
0.014(3) 
0.015(:3) 
0.004(4) 
0.006(5) 
O.OlS(2) 
O.OlS(2) 
O.OlS(3) 
0.020(2) 
-0.000(3) 
0.000(:3) 
O . O l ( )  
0.009(3) 
0.010(3) 
0.003(3) 
O.OOS(3) 
0.001(:3) 
0.002(4) 
0.00:3(5) 

u 3 3  

0.0822(4) 
O.O9S(3) 
0.10:3(3) 
0.078(3) 
0.089(3) 
O ( )  
0.079(3) 
0.111(4) 
0.1 OS(4) 
O.OiY(3) 
0.102(4) 
0.097(4) 
0.101(4) 
0.0911(4) 
0.093(4) 
0.0!)1(4) 
0.093(4) 
0.09G(4) 
0.121(5) 
0.185(9) 
O.OSS(3) 
0.09'3(4) 
0.099(4) 
O.OYO(4) 
0.121(5) 
0.123(5) 
O.OS4(4) 
O.OSS( I )  
O.OS4(1) 
0.097(4) 
O.OSS(*l) 
O.lOG(5) 
O l l ( 5 )  
O.lGG(S) 

u 1 3  

0.0113(2) 
0.016(2) 
0.017(2) 
0.004(2) 
0.01 l ( 2 )  
O.OOS(2) 
0.004(2) 
0.018(3) 
0.022(2) 
0.006(2) 
0.011(2) 
0.012(2) 
0.016(3) 
0.002(2) 
0.009(2) 
O.OOG(2) 
0.009(3) 
0.002(3) 
0.013(4) 
0.002(6) 
O.OlO(2) 
0.005(2) 
0.014(3) 
0.007(3) 
0.010(3) 
0.009(3) 
0.012(3) 
-0.001 (3) 
0.008(3) 
0.004(3) 
O.OOG(3) 
0.014(3) 
0.020(4) 
0.030(G) 

u 2 2  

0.0.507(3) 
0.055(2) 
0.048(2) 
0.053(2) 
0.051(2) 
0.050(2) 
0.0.51(2) 
0.053(3) 
0.065(3) 
0.057(3) 
0.052(2) 
0.053(2) 
0.067(3) 
0.05G(3) 
0.055(3) 
0.06 1(:3) 
0.056(3) 
0.065(3) 
0.07.5(4) 
0.071(4) 
0.0.1-9(2) 
0.053(:3) 
0.0'72(3) 
0.052(2) 
0.06-1(3) 
0.055(3) 
0.0'71(:3) 
0.057(3) 
O.OGl(3) 
O ( 3 )  
O.O(jS(:I) 
O.OGS(:j) 
0.07:3(4) 
O.OSl( 1 )  

Atom 
I'cl 
O(1) 
O(2)  
C(3)  
C(4) 
(1(5) 
C(6) 
C:(7) 
C(S) 
C(9)  
C( l0 )  
C(11) 
C(12) 
C(13) 
C:(l'i) 
( : ( I  5) 
CI(1G) 
( 1  
(!(IS) 
C!(19) 
O(20) 
C ( 2 l )  
C!(22) 
Cj(23) 
('(2.1) 
( ( 5  
( 2 )  
( 2  
('(2s) 
( 2 )  
( ' ( : lo )  
( 1  
' ( 2 )  
( 3 )  

U I 1  
0.0392(3) 
0.047(2) 
0.045(2) 
0.045(2) 
0.044(2) 
0 0 ( 2  
0.037(2) 
0.044(2) 
0.042(2) 
0.041(2) 
0.043(2) 
0.042(2) 
0.044(2) 
0.0 11 (2 )  
O.OLli(2) 
0.04!)(2) 
0.05.1(:3) 
O.OG(i(3) 
O.OS3(4) 
0.121(7) 
0.04S(2) 
0.0216(2) 
0.05'3(3) 
O.O5S(3) 
0.057(3) 
0.051(3) 
O ( )  
0.075(3) 
0.078(:3) 
O.OSO(4) 
. 
O.OSi(1) 
0.0!)1(.5) 
0.11 1 ( G )  



u 1 3  

0.012(1) 
0.014(3) 
O.OlG(3) 
0.009(5) 
0.019(4) 
0.014(5) 
0.007(5) 
O.OlS(5) 
0.022(5) 
O.OO(i(5) 
0.010(5) 
0.014(5) 
0.019(5) 
O.OOl(5) 
0.012(5) 
O.OOS(5) 
0.0 15(5) 
0.009(5) 
-0.003(7) 
-0.005(9) 
O.OlO(5) 
0.005(5) 
0.027(5) 
O.OOS(G) 
0.01 l (6 )  
0.01.3(5) 
O.OlS(5) 
0.010(5) 
O.00!)(5) 
0.005(5) 
O.OlG(G) 
0.014(6) 
0.022(7) 
O.O30(S) 

u 2 3  

0.019(1) 
O.OOS(3) 
0.004(4) 
0.024(6) 
0.003(6) 
0.032(6) 
0.021 (6)  
-0.001(6) 
0.004(7) 
0.01!)(6) 
O.OOS(5) 
0.015(6) 
O.OOO(6) 
0.028(6) 
0.011(5) 
0.031(6) 
0.01 9(5)  
O.Olrj(G) 
0.024(7) 
0.013(9) 
O.O24(G) 
0.014(6) 
0.021(7) 
0.024(6) 
0.003(7) 
0.012(7) 
0.01(3(G) 
O.OlS(G) 
0.0 1 1 (6 )  
0.00 I((;) 
O.OOi(7) 
-0.007(7) 
-0.009(7) 
-0.021 (9)  

t\t0111 

Ni 

O(1)  
0 ( 2 )  
C(3)  
C(4) 
C(5) 
(1(G) 
C(7) 
C(S) 
(1((3) 

C(10) 
C(11) 
C ( l 2 )  
C(13) 
C(14) 
C(15) 
C(1G) 
C(17) 
C(1S) 
C(19) 
C(20) 
C(21) 
C(22)  
C(23) 
C(2-1) 
( 5 )  
CJ(2G) 
( 2 7 )  
'(2) 
( 2 )  
C:(:JO) 
C'(31) 
C'(32) 
( 

u 1 2  

-0.005(1) 
-0.003(3) 
-0.002(3) 
0.007(5) 
0.005(5) 
0.004(5) 
O.OOG(5) 
0.007(5) 
0.004(6) 
0.0 12(5) 
0.005(5) 
0.006(5) 
-O.OOS(4) 
-0.003(4) 
-0.003(4) 
0.006(5) 
0.004(5) 
0.011(5) 
-0.020(6) 
-0.026(8) 
0.013(5) 
0.007(5) 
0.01 l ( 6 )  
O.OOS(5) 
0.005(5) 
0.004(5) 
0.00S(5) 
0.014(5) 
0.0 1 S(6) 
0.014(5) 
0.023(6) 
0.014(6) 
0.017(7) 
-O.O03(S) 

U l l  
0.039(1) 
0.040(3) 
0.041(3) 
0.0.10(5) 
0.045(5) 
0.044(5) 
0.01 ( 5  
0.052(6) 
0.055(6) 
0.0,12(5) 
0.051(5) 
0.04'1(5) 
O.OrjO(5) 
0.045(5) 
0.056(.5) 
0.045(.5) 
0.061 ( G )  
0.OG2(G) 
0.093(8) 
0.12(1) 
0.044(5) 
0.051(5) 
0.053(6) 
0.063(6) 
0.050(5) 
0.045(5) 
0 . 0 2 ( )  
0.07 i (6)  
O.OS3(7) 
O.O70((i) 
O.OS2(7) 
0.075(7) 
O.O97(S) 
O.lOS(9) 

u 2 2  

O.OSl(2) 
0.070(4) 
0.074(4) 
0.078(7) 
0.077(7) 
0.071(6) 
0.078(7) 
0.073(6) 
O.OSG(7) 
O.OSS(i) 
0.064(6) 
0.076(7) 
0.065(6) 
0.073(6) 
0.0.5S(G) 
O.OSi(7) 
O.OGS(G) 
0.079(7) 
O.OS5(S) 
0.092(9) 
0.069(7) 
0.065(6) 
O.OS9(S) 
0.072(7) 
O.O7S(S) 
0.077(7) 
0.077(7) 
0.073(7) 
O.O!)4(S) 
0.072(7) 
0.096(S) 
O.O90(S) 
O.lOO(9) 
0.1 1.3(9) 

u 33 

0.092(2) 
0.105(5) 
0.099(5) 
0.095(7) 
O.OS5(7) 
0.092(7) 
O.OS:I(i) 
0.120(S) 
0.1 12(S) 
O.OSi(7) 
0.122(S) 
O.l04(S) 
0.1 1 l ( 7 )  
0.094(7) 
0.095(7) 
0.098(7) 
0.100(7) 
O.lOS(S) 
0.132(9) 
0.187(2) 
O.OS5(7) 
0.101(7) 
0.107(S) 
0.09S(S) 
O.lfZO(S) 
0.1 lS(S) 
O.O9O(7) 
0.090(7) 
0.0S2('7) 
0.105(7) 
O.lOl(S) 
0.109(8) 
0.1 21(9) 
0.19(1) 
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Figure 6.6: Molecular conformation in (a) Pd-CsH17 (b) Ni-C8HI7. 



'I'able 6.6: Fractional atomic coordillates and the values of ui,,(K2) of hydrogen atoms in Pd-C8HI7 
and Ni-CsI117. 

Atom 

W 4 )  
11(7) 
Il(S) 

II(10) 
I I ( l1 )  
II(21) 
II(22) 
I I(24) 
11 (25) 

II(121) 
lI(122) 
FI(131) 
II(132) 
l l ( l41)  
11(1/12) 
Il(1510 
II(152) 
II(161) 
II(lG2) 
II(171) 
Il(172) 
II(lS1) 
II( lS2) 
l I (26l)  
Il(262) 
II(271) 
II(272) 
Il(281) 
I1 (282) 
I1(2!)1) 
I l(2!)2) 
IJ(.301) 
II(302) 
I r ( : j r  I )  
l l ( :$ l2)  
II(:j21) 
1 I (:w) 
ll(l!ll  ) 
I1( 102) 
I I ( 1 !I:!) 
ll(:J:jl) 
11 (332) 
I I (:1:3:j) 



6.4.1 Thermal parameters 

Figure 6.3 sliows tlie t,lier~iial ellipsoids of tlie at,onls of botli tlie complexes. As 

in the crys t,al ~t~ructures described in tlie precedilig chapters, tlierinal parameters 

of t,he ter~iii~lal  at,onis in tlie chaiiis are tlie liighes t. I11 Table 6.7, average U,, 

values of tlie core, t,lie plienyl rings ancl tlie cliaiils of 130 t,li tlie crystal structures 

are coniparecl. Tlie corresponding value observecl for the P-form of Cu-CeH17 

liave also been inclu(lcc1 in Table G.7 to e~ ia l~ le  coliiparisoli. 

It, is obscrved t liat alt,liougli tlie U,, ~ral~ies cli;~rac~csizi~ig the ~iickcl coniplex 

are ~ilargilially liiglier t,liali tliose of Pd-Ce HI 7 ,  t lle o bservecl differelices are 110 t 

slaCistically significant,. I11 co~ilrast,, tlie average U,, values of the core of the 

~iickcl ant1 co~)~)c r  co~nl,lexes exliiljit significant tlifferences. On ~ilovi~lg t,owards 

t,lie plicnyl rings and t,lie oc tyl chains, t,lie diRerences tend t,o be less significant. 

Co~~~l ) :u i so~ i  of ttlic t,lier~ilal p a r a ~ i i ~ t  crs of f,lic Iio1iiologo1is Pd-CeH17 and Pd- 

CloHzl also sliows (Table 6.8) Cliat tlesl~it~e llie increase in tlie cllai~i length, tlie 

tlier~iial pi~ranieters of (,lie latter arc lonrer tlia~i tliose of tlie foriner. 

6.4.2 Molecular dimensions 

Tlie clinieiisions of t,lie square planar coordiiiatioli polyliedrou aroulid the metal 

ataoliis are preselit-ed in Figure 6.4. Tlle Pd-O leligt,lis average to 1.9695(5)A and 

Ni-O leligtlis average to 1.83'i(8)A. Tlie observed reductio~l in the latter value 

is conliiie~isurate n.il.11 t,lie cos res~~o~d ing  retluct,ioli in tlie single bond metal- 

lic radii (Single bo~icl ~iiet~allic radii for p~lladiuln and nickel are 1.283A and 

1.154A [Panling, 19871. 

Tlie bond 1engt.hs anel valence angles aiid t,lieir average values are listed in 



Figure 6.3(a): ORTEP diagram of the thermal ellipsoids drawn with 50% 
probability for Pd-C8HI7. 



Figure 6.3(b): ORTEP diagram of the thermal ellipsoids drawn with 50% 
probability for Ni-CPHI7. 



Table 6.7: Average u,,(K2) values in Pd-Calll7, Ni-C8III7 and P form of Cu-C8H17. 

P-form of 
CU-C8HI7 

0.061 (6) 

0.062(7) 
0.069(7) 

O.OS(2) 
0.09(2) 

Ni-C8HI7 

0.075(3) 

O.OS'L(7) 
O.OSl(S) 

0.09(3) 
O.lO(2) 

Core 

I'henyl ring A 
13 

Chain A 
I3 

Pd-CsI-IIi 

0.065(5) 

O.OGg(7) 
O.Oii(9) 

0.09(2) 
0.09(2) 



Table 6.8: Average u,,(A2) values in P d - C 8 ~ ~ l r  and Pd-CloHzl. 

I)d-ClOHZI 

0.0?8(5) 

0.059(9) 
0.053(4) 

0.07(2) 
0.07(2) 

Core 

Phenyl ring A 
I3 

Chain A 
B 

Pd-C8H17 

0.065(5) 

0.069(7) 
0.077(9) 

0.09(2) 
0.09(2) 



Figure 6.4: Coordination polyhedron around the copper atom in (a) Pd-CpHI7 
(b) Ni-C8H17 



?';tl,lc G . ~ ( ; L ) ,  ( I ) )  :111(1 ( c )  S C S ~ C C ( , ~ V C ~ ~ .  Wi(,lii~i f , l i c  li~iii(,s of C X ~ ) C T ~ I I I P I ~ ~ ~ ~ ~  CSSOSS, 

(.lie d i ~ l ~ c ~ i s i o ~ i s  coultl be colisidered nor~nal. 

Tlie angle, 11, between tjlie h4-O-C-C groups iii eacli half of tlie molecular core 

is 2.8" in Pd-CPH17 and 3.1" hi Ni-C8Hl7. Figure 6.5 sliows tlie displacements 

6's of at,onis from the planes through tlie respect,ive cores. 

6.4.3 Molecular conforrnation 

Figlire G.G(a) alitl (11) tlcpict (,lie niolccular ~oliforniat~ions of Pd-CPHI7 and Ni- 

C8 H1 re~pect~ively. Tlie plie~iyl rings in boll1 tlie niolecules are tilted with 

respect to tlie core. Tlie angles of t,lie tilt being 8 and 12" ill the palladium 

conlplex and 5 and 7" in tlie nickel co~nplex. Tlie correspolldilig tilts for tlie 

octyl cliai~is are 3 and 12' in the ~>alladiunl coiill~lex and 3 and 7' in the nickel 

conil>lex. Tlie oc t,yl cliains are fully extellded ill an all- trans collforma tion (Table 

6.10). I11 I.liis confornlation, the end-to-end diliie~lsiolls of tlle molecules (Table 

6-11) reseulble nlotlel B of Olit,a et  al, [1986]. Table 6.11 i~lcludes the dinlensio~is 

of the isoniorplious P-for111 of Cu-CpHI7 also. A s~il~er110sitio1i of tlie nlolecular 

coliforniations of tlie t,liree isoniorpliolis complexes i. e., P-form of Cu-Ce HI7, 

Pcl-CPH17 and Ni-CPH17 is sliom~n in Figure 6.7. 

6.4.4 Molecular packing 

In Figure 6.8, stereo views of tlie nlolccular packing as seen down the respective 

crys t~allograpliic a-axes are present cd. As in t lie case of P-foriil of Cu-CSHI7, 

tlie ~iiolecular arra~igcnlcnt is essentially layer-like (Figure 6.9). Tlie layer struc- 

t,ure is stal>ilizetl by no~ibontletl intesac t ions of (,he t,ype core.. .chain, plienyl 



Table 6.9(a): Bond lengtlis (A) i11 i11 Pd-C81-I17 and Ni-C8H17. 



Table G.9(b): Bond angles(") of Pcl-CsIII7 and Ni-C8HI7. 



Table 6.9(c): Average bond lengths(A) and valence angles(') along with the values 
given by Allen et al, [1987]. 

Core: 
M-0 
0 -  Car (core) 
Car-Car (core) 

Phenyl ring: 
A 
B 

Chain: 
A 
B 

Ccore-Cphenyl 

Csp3 -Cphenyl 

0-M-O 
M-0-Car 
0-Car -Car 
Car-Car-Car 

Cphenyl-Csp3-Csp3 

values given by 
Allen et a1 

1.380(13) 

1.530(15) 

1.513(14) 

bond 
Pd-CsHlr 

1.9695(5) 
1.274(2) 
1.4(1) 

1.39(1) 
1.38(2) 

1.52(2) 
1.52(2) 

1.48(2) 

1.531(8) 

bond 
Pd-CsH1i 

93.6(1) 
124.S(4) 
125.2(5) 
126.4(5) 

120(2) 
120(3) 

114(1) 
113(1) 

117(1) 

lengths 
Ni-C8Hli 

1 .S37(S) 
1.275(5) 
1.3S(2) 

1.39(2) 
1.39(2) 

1.52(2) 
1.518(7) 

1.50(3) 

1.50(1) 

angles 
Ni-CsH1i 

95.1(2) 
126(1) 
124(1) 

123.S(9) 

120(1) 
l20(3) 

113(1) 
113.3(7) 

1 H(2)  



Figure 6.5: Displacements, 6's, of all the nonhydrogen atoms of the molecule 
from the plane through the crystallographically independent half of the core. 
(a) Pd-C8HI7 (b) Ni-C8HI7. 



Table 6.10: Observecl torsional angles(') in the chains of Pd-C8HI7 and Ni-CSH17. 



Table 6.1 1: Compa.rison of the end-to-elid ~liolecula,r di~ne~isions in the three isomorphous crystals. 



Figure 6.7: Superposition of the three isomorphous structures. 



Figure 6.8: Stereo view of the n~olecules seen down llie a-axis. (a) Pd-CPH17 (b) 
Ni-CPHI7. 



Figure 6.9: Layer structure observed in Ni-C8HI7. 



r i g . .  l i i l  r i g  l e y 1  i i . .  l i i i  1 l i i i . .  1 i 1 i  Regular s tacking of 

!,lie layers along t,lie crystallographic a-axis iiltroduces t,he colu~ii~iar structure 

(Figure (3.10). Tlie lilts of t,lie cores of tlic palladiuni and ~iickel co~iiylexes 

wit11 rcsl)ect lo t,lie column axis are 112 and 111" respectively (Figure 6.11). 

Tlic co1tl11111ar st 1.11c1.111.e is s 1,aljilized 11y ~io~iI)o~i(lcd i1i1,ct.a~ tio~is wliicli are of tlie 

core.. .plic~iyl ring, plieliyl ring.. .plienyl ring, plicnyl ring.. .cliain and cliain.. .chain 
-A 

type. Eacli coll~lliii ill t,lie crystal is surrounclecl by six ot,liers situated at f b, 

Honrever, tlie crystal s t r~c t~ure  analysis of Pd-CPHI7 a ~ i d  Ni-C8H17 l l a ~ ~ e  con- 

clusively es tablislied tlieir iso~iiorl)liisni wi tll llic P-forln of Cu-Ce HI 7. I t  is 

quite i~itriguilig t.lia t, only t,wo of tliese conipleses are niesogenic. It  nus t be 

pointed out t,liat tlie al~scnce of ~iicso~iiorpliislil ill salicylaltlimine coliiplex of 

~iickel [Galyaniet~clino\r et al, 19881 lias been associated witli tlie tetrahedral co- 

ordinat,ioii of t,lw iiietjal at,oni . I11 tlie case of llie conil~lex Ni-CPH17, tliere is 

clearly no e~ridellce for such t*et,raliedral coordi~l. CL t,' 1011. 

It, is generally observed t liat t lie s truct,~tre and proper ties are closely corre- 

la(,ecl. If (lie iso~iiorl)lious copper alicl palladituil coliiplexes could be ~iiesoge~iic, 

wliy liot tlie isoniorl~lious nickel conil)lex? Froni preliniinary tlierlllal sludies on 

the nickel coml~lex, it nras found t,liat on lieat,ing the crystal, tliere is a s tro~ig 

peak, in tlie DSC scan a(, N 80" followecl by a n-eak peak at N 110'. 111111licatiolis 

of t,liese peaks are beilig exanlinetl. 
/ 



Figure 6.10: Colu~ll~lar arra~lge~lle~it  in Pd-CP HI,. 



Fblladium, Nickel 

8 = 1 1 ~ ~ f o r  Pd-C8Hl7 

€I = 111° for Ni-C8H17 

Figure 6.11: Coniparison of the tilt,s of the core wit11 respect to the column axis. 


