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Abstract 
Reactions of bis(acetylacetonato)aluminium(III)-di^-isopropoxo-di-isopropoxo-aluminium(III) , 

[ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ - 0 P r )2AI(OPr')2] with s imp le and in te rna l ly f u n c t i o n a l l i z e d o x i m e s 
(RR'C=NOH) in 1:1 and 1:2 molar ratios in refluxing anhydrous benzene yielded binuclear complexes of the 
t ypes , [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ - 0 P r ' ) i A I ( 0 N = C R R ' ) ( 0 P r ' ) ] and [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } , A I ^ -
OPr')2AI(ON=CRR ')2] (where R = R' = CH 3 or C 6H 5 ; R = CH 3 , R' = CH 2 C 6 H 5 ; R = CH 3 , R'= C 4 H 3 0 - 2 , 
C 4 H 3 S-2, C5H4N -2) , respect ively .Al l these binuclear derivat ives have been characterised by e lemental 
analyses, molecular weight measurements, IR and (1Η and l j C ) N M R spectral studies.The binuclear nature of 
all t h e s e c o m p o u n d s g e t s s u p p o r t f r o m the F A B m a s s s p e c t r u m of a r e p r e s e n t a t i v e 
compound, [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } ? A l ^ - 0 P r ' ) 7 Al {0N=C(CH 3 )C 4 H 3 0-2} 2 ] and 2 7A1 N M R spec t rum of 
[{CH 3 C(0)CHC(0)CH 3 }2AI^-0Pr ' ) 2 A I{0N=C(CH 3 )C4H 3 S-2}2] . 

Introduction 
The chemistry of metal alkoxides is quite facinating due to their interesting structural features'1"5 ' as 

well as their appl icabi l i ty as potential precursors for low tempera ture meta l -oxide based advanced 
materials'6"8 '. The interest in these precursors is growing continously and this has recently led to the synthesis 
of alkoxide based heteroleptic derivatives containing oxo or chelating ligands'9"12'. 

It is worthwhile to mention here that in the case of the mixed aluminium(alkoxide)-ß-diketonate 
systems both steric as well as electronic factors play a vital ro le" ' ' .For example, the structure of the dimer 
[AI(0Pr ' )2{CH 3 C(0)CHC(0)CH 3 }]2 is unique, as it prefers unsymmetrical 6- and 4- coordination geometr ies 
around the two aluminium(II i ) a toms," 3 ' [ { C H ^ O ^ H C C O j C H ^ A I ^ - O P r ' ^ A K O P r ' ^ ] rather than the 
symmet r i ca l 5 -coord ina t ion geomet r ies , [ { € Η 3 0 ( Ο ) α Η α ( Ο ) 0 Η 3 } ( Ο Ρ 0 Α 1 ( μ - Ο Ρ 0 2 Α Ι { € Η 3 € ( Ο ) α Η € ( Ο ) 
CH3}(OPr')] . 

In view of above we carried out a systematic study on the syntheses and structural elucidations of 
some novel heterocyclic compounds containing aluminium(III) atoms at bridge-head positions"4" '7 ' . In this 
paper, we report the prepara t ion and character iza t ion of some novel heterocycl ic c o m p o u n d s of 
aluminium(III) by the reaction of [ { C H ^ O ^ H C ^ C H s h A I ^ - O P r ' ^ A K O P r ' h ] with simple and internally 
functionalized oximes ." 8 ' 

Materials and Methods 
All the chemicals were of reagent grade and dried prior to use.Moisture was careful ly excluded 

throughout the experimental manipulat ions.Aluminium isopropoxide was prepared as descr ibed in the 
l i terature '" .Aluminium was est imated gravimetr ical ly as the oxinate" 9 ' .Ni t rogen and isopropanol were 
e s t i m a t e d as r epo r t ed in the l i t e ra tu re" 9 ' .The s ta r t ing mater ia l [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ -
OPr')2Al(OPr')2] was prepared by the reported method"5 ' . 

Infrared spectra were recorded as Nujol mull on a Nicolet Magna- 550 spectrophotometer in the 
range 4000-400cm Η and l 3C NMR spectra were recorded on a Jeol FX 90Q spectrometer in CDCI3 using 
TMS as an internal reference. 27A1 N M R spectral study has been carried out in toluene using aluminium 
nitrate as a s tandard reference . FAB mass spectra was recorded on a Jeol SX 102/DA-6000 mass 
spectrometer/Data system using argon/xenon (6K.V, 10MA) as the FAB gas, m-nitrobenzyl alcohol was used 
as the matrix. Molecular weight measurements were carried out by elevation in boiling point method using 
Beckmann ' s Thermometer(Einste l l thermometer n -Beckmann ,Labor the rm-N,Ska lewer t , 0 . 0 I K . made in 
GDR) fitted in a glass assembly( supplied by JSGW, India) in anhydrous benzene.All manipulat ions were 
carried out under anhydrous condi t ions using anhydrous CaCI2 guard/s ide tubes .The ins t rument was 
calibrated using samples of known molecular weights like Naphthalene/Benzophenone/Benzil in anhydrous 
benzene(M = 1000 χ Kb χ w/ W χ ATb , where Μ = molecular weight, w = weight of solute in gms, Kb = 
molar elevation constant, W = weight of solvent in gms, ATb = elevation in boiling point ) . 
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P r e p a r a t i o n of | { 0 Η 3 0 ( Ο ) α Η 0 ( Ο ) 0 Η 3 } 2 Α Ι ( μ - Ο Ρ 0 2 Α 1 { Ο Ν = 0 ( 0 Η 3 ) 0 4 Η 3 Ο - 2 } ( Ο Ρ Γ ί ) ] 
T h e reac t ion mix tu re c o n t a i n i n g [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ - O P r ' ) 2 A I ( O P r ' ) 2 ] (2.1 l g , 4 . 4 3 m m o l ) 

and [ 2 - O C 4 H 3 C ( C H 3 ) = N O H ] ( 0 . 5 4 g , 4 . 3 4 m m o l ) in anhydrous benzene ( ~ 6 0 m l ) w a s r e f luxed for ~ 4h unde r a 
f r a c t i o n a t i n g c o l u m n . T h e l ibera ted i sop ropano l w a s c o n t i n u o u s l y f r a c t i o n a t e d ou t a zeo t rop i ca l l y wi th 
benzene . Progress as wel l as comple t i on of the react ion w a s checked by the es t imat ion of i sopropanol in the 
a z e o t r o p e by o x i d e m e t r i c t i t ra t ion. A f t e r s t r ipping of the excess so lven t unde r reduced pressure , a ye l l owi sh 
sol id c o m p o u n d w a s ob ta ined , wh ich w a s recrysta l l ized f rom d i c h l o r o m e t h a n and n -hexan mix ture . All the 
c o m p l e x e s w e r e prepared by a s imilar route and the details are summar i sed in Tab le I. 

T A B L E - I S y n t h e t i c a n d a n a l y t i c a l d a t a of [ { C ^ Q O J C H Q O J C ^ h A I ^ - O P r ^ A K O ^ C R R ' X O P r 1 ) ! 
and |{CH3C(0)CHC(0)CH3 2 A l ^ - O P r ' ) 2 A I ( O N = C R R ' ) 2 

Mass 
[Al(OPr'):acac]2 
Mass 
RR'C=NOH 

Molar 
ratios 

Pr'OH 
Found 

(calcd.) 
g 

Cpd 
No. 

Yield 
% 

OPr' % Elemental-Analysis 

C % Η % Ν % Al% 

M.Wt. 
Found 

(Calcd.) 

MP. 
°C 

2.1 lg , 
[2-OC4H,C(CH,)=NOH] 
0.54g 1:1 

0.20 
(0.26) 

(1) 
92.5 

31.6 
(31.9) 

53.6 
(54.2) 

6.9 
(7.4) 

2.4 
(2.5) 

9.7 
(9.7) 

573 
(553.36) 100 

2.22g, 
[2-OC4H,C(CH,)=NOH] 
1. I5g 1:2 

0.51 
(0.54) 

(2) 
97.4 

18.8 
(19.0) 

53.9 
(54.3) 

5.3 
(5.5) 4.4 

(4.5) 

8.5 
(8.6) 

547 
(618.3) 93 

2.1 l g . 
[2-SC4HiC(CHi )=NOH] 
0.62g 1:1 

0.23 
(0.25) 

(3) 
97.2 

30.9 
(31.0) 

51.9 
(52.6) 

6.9 
(7.1) 

2.2 
(2.4) 

9.3 
(9.4) 

538 
(569.5) 109 

2.13g, 
[2-SC,H,C(CH,)=NOH] 
1.25g 1:2 

0.49 
(0.52) 

(4) 
98 

18.1 
(18.1) 

50.5 
(51.6) 

4.7 
(5.2) 

4.2 
(4.3) 

8.1 
(8.3) 

610 
(650.64) 90 

2.70g, 
[2-NC5H4C(CH,)=NOH] 
0.76g 1:1 

0.33 
(0.33) 

(5) 
98.5 

31.0 
(31.3) 

54.6 
(55.2) 

7.2 
(7.4) 

4.6 
(4.9) 

9.1 
(9.5) 

609 
(564.1) 180 

2.42g, 
[2-NCäH4C(CH,)=NOH] 
135g 1:2 

0.50 
(0.59) 

(6) 
99.2 

18.0 
(184) 

56.0 
(56.1) 

6.0 
(6.5) 

8.7 
(8.7) 

8.3 
(8.4) 

622 
(640.46) 103 

ι.69g, 
(CHO'C=NOH 
0.26g 

1:1 0.20 
(0.20) 

(7) 
97.6 

35.0 
(35.3) 

51.9 
(52.6) 

7.9 
(8.1) 

2.5 
(2.9) 

10.2 
(10.7) 

540 
(501.35) 

Vise 
ous 

1.92g, 
(CHi)'C=NOH 
0.58g 1:2 

0.52 
(0.57) 

(8) 
98.3 

22.5 
(22.9) 

50.9 
(51.3) 

7.1 
(7.7) 

4.7 
(5.4) 

10.4 
(10.5) 

550 
(514.36) 

Vise 
ous 

2.23g, 
[Ο.Η5ΟΗ^(ΟΗΟ=ΝΟΗ] 
0.75g 1:1 

0.19 
(0.21) 

(9) 
99.5 

29.5 
(29.9) 

56.3 
(56.8) 

7.1 
(7.6) 

2.2 
(2.4) 

9.0 
(9.1) 

561 
(591) 

Vise 
ous 

1.81g, 
[Cf.H,CHiC(CHi)=NOH] 
1.23g 1:2 

0.43 
(0.44) 

(10) 
99 

16.6 
(16.9) 

57.9 
(58.7) 

6.2 
(6.9) 

3.9 
(4.0) 

7.5 
(7.7) 

704 
(694.56) 

Vise 
ous 

l-96g, 
(C,,Hs),C=NOH 
0.79g 1:1 

0.23 
(0.24) 

(Π) 
98.1 

27.9 
(28.2) 

61.2 
(61.3) 

6.9 
(7.1) 

2.2 
(2.2) 

8.6 
(8.6) 

617 
(625.49) 118 

196g. 
(Cf,H5),C=NOH 
1.58g 1:2 

0.43 
(0.48) 

(12) 
97.6 

15.1 
(15.5) 

46.5 
(46.6) 

5.0 
(5.0) 

3.4 
(36) 

(17.1) 
(17.0) 

720 
(762.64) 110 

R e s u l t s a n d Discuss ion 
T h e r e a c t i o n s o f [ { C H s C ^ C H C ^ C H j b A l ^ - O P r ^ A K O P O , ] w i t h s i m p l e and i n t e r n a l l y 

func t iona l l i zed o x i m e s ( R R ' C = N O H ) in 1:1 and 1:2 molar ratios in r e f l u x i n g a n h y d r o u s b e n z e n e y ie ld the 
fo l l owing produc ts : 
[ { € Η 3 0 ( 0 ) α Η € ( 0 ) Ο Η 3 } 2 Α Ι ( μ - Ο Ρ Γ ί ) 2 Α Ι ( Ο Ρ Γ , ) 2 ] + η Κ Κ , € = Ν Ο Η > 

[ { α Η 3 € ( 0 ) € Η € ( 0 ) Ο Η 3 } 2 Α 1 ( μ - Ο Ρ Γ ί ) 2 Α Ι ( Ο Ν = Ο Κ Κ , ) η ( Ο Ρ Γ ' ) 2 . η + n P r O H 
w h e r e R = R' = C H 3 , C 6 H 5 and R = C H 3 , R' = C H 2 C 6 H 5 ; R = C H 3 , R' = C 4 H 3 0 - 2 , C 4 H 3 S - 2 , C 5 H 4 N - 2 and 
η = I or 2. 

T h e s e r e a c t i o n s a re qu i t e f a c i l e and quan t i t a t i ve . All t h e s e d e r i v a t i v e s a re y e l l o w i s h so l ids , 
h y g r o s c o p i c in na ture and are so luble in c o m m o n organic solvents (benzene , c h l o r o f o r m , carbon te t rachlor ide 
etc.) . Molecu la r weigh t m e a s u r e m e n t s indicate their d imer ic nature in re f lux ing benzene (Table-I) . 
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IR spectra 
The tentative assignment of some of the important bands have been made and are summarized in 

Table-II . Broad stretching vibrations at ~ 3300 cm"1 due to -OH group of the free oximes disappeared in the 
IR spectra of these derivatives suggesting the deprotonation of -OH group and formation of A I - 0 bond. 
Bands in the region 610-695 cm" may tentat ively be assigned to Al -O s t re tching v ibra t ions ." 7 ' T h e 
appearance of vN-O1 2 0 ' and vC=N ( 2 l ) stretching vibrations towards lower f requencies ( - 2 0 cm"1) fur ther 
supports the formation of A I - 0 bond.In all these derivatives,the absence of any band at I720cm"'(due to the 
carbonyl stretching frequency of free acetylacetone) and the presence of strong bands in the range 1590-1600 
and 1420-1470cm"' due to v( C - O ) and v( C - C ) stretching vibrations'""' ,respectively,of the acetylacetone 
moiety suggest the bidentate quasi-aromatic nature of the ligand. The medium intensity band observed in the 
region of 995-1010 cm"1 is assigned to ν C-O of bridging isopropoxy group. The AI-O-AI vibrations have 
been observed in the region 750-765 cm'1 . 

TABLE-II: IR spectral data (cm1) of |{CH3C(0)CHC(0)CH3}2AI(μ-0Pr i)2Al(0N=CRR ,)(0Pr i)| and 
|{CH3C(0)CHC(0)CH3}zAI^-0Pr')2Al(0N=CRR')2| 

Cpd. 
No.* 

Acetylacetonate 
Moiety 

vC = 0 vC = C 

Oximate Moiety 

vC = Ν v N - O 

Isopropoxy 
Group 
ν C-O 

vAl-O ν Al-O-Al 

1. 1600s 1450s 1525s 1360m 1010m 655m 760w 

2. 1595s 1435s 1525s 1300m 1010m 650m 750w 

3. 1600s 1460s 1545s 1370m 1010m 650m 760w 

4. 1600s 1430s 1530s 1360m 1000m 695m 755\v 

5. 1600s 1460s 1520s 1360m 1000m 620m 760w 

6. 1595s 1470s 1545s 1375m 1000m 610m 765w 

7. 1590s 1420s 1525s 1380m 1000m 650 760w 

8. 1600s 1465s 1520s 1375m 995m 675m 750\v 

9. 1600s 1460s 1520s 1370m 1010m 695m 750w 

10. 1590s 1450s 1545s 1365m 1010m 650m 750\v 

11. 1600s 1455s 1530s 1380m 995m 650m 755\v 

12. 1595s 1440s 1525s 1370m 995 m 655m 750w 

• Compound Nos. as in Table IV. 

1Η NMR Spectra 
The important signals in 'H N M R spectra of these derivatives are summarized in Table-Il l . A 

comparis ion of the spectra of the free oximes with the spectra of the corresponding derivatives show the 
absence of -OH signals, indicating deprotonation of the hydroxy group of the oxime ligand and formation of 
A I - 0 bond. This gets support from the significant shifting of the positions of methyl and phenyl signals of the 
ligand moie ty . However , no appreciable shif t was observed in the posi t ion of ring protons of the 
functionall ized oximes ruling out the possibility of the coordination through he t e ro (N ,0 or S) atom .The 
methine proton of the bridging and terminal isopropoxy groups get merged to give a multiplet in the range 
63.80-4.31 ppm.The presence of the methyl protons of bridging isopropoxy groups(compound 1-12) as a 
doublet at 51.17-1.27 ppm and methyl protons of the terminal isopropoxy (compound 1,3,5,7,9 and 11) at 
δ 1.51-1.87 ppm, indicates the nonequivalent nature of the bridging and terminal isopropoxy groups. The 
methyl and the methine signals of acetylacetonate moiety appeared at 51.93-2.06 and 55.46-5.54 ppm, 
respectively. 
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T A B L E - I I l : ' H N M R spec t r a l d a t a ( δ p p m ) of [ { C H j C i O J C H C ^ C H j h A I ^ - O P r V 
A l ( O N = C R R ' ) ( O P r ' ) | a n d | { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A l ^ - 0 P r ' ) 2 A I ( Q N = C R R ' ) 2 | 

C o m p o u n d A c e t y l a c e t o n a t e 

m o i e t y 

I s o p r o p o x y 

m o i e t y 

O x i m a t e m o i e t y 

C H , C H C H , O C H 

( a c a c h A I ^ - O P r ' h A K O N K r i C H O C a H j O z X O P r ' ) ] 2 . 0 6 , s 

( 1 2 H ) 

5 . 5 2 . S 

( 2 H ) 

1 . 2 6 , d 

( 1 2 H ) 

1 . 5 8 , d 

( 6 H ) 

3 . 9 3 -

4 . 3 1 , m ( 3 H ) 

2 . 2 5 s ( 3 H . C H i ) ; 6 . 5 . d d ( 1 H . H - 4 ) ; 

6 . 8 4 d ( 1 H . H - 3 ) : 7 . 8 4 b r ( 1 H . H - 5 ) 

[ a c a c ) 2 A I ^ - 0 P r ' ) 2 A I ( 0 N = C ( C H , ) C 4 H , 0 - 2 ) 2 ] 
1 . 9 8 , s 

( 1 2 H ) 

5 . 5 4 , s 

( 2 H ) 

l . 2 4 , d 

( 1 2 H ) 
4 . 1 2 , m ( 2 H ) 

2 . 2 5 s ( 3 H , C H ; ) ; 6 . 4 . d d ( 1 H . H - 4 ) ; 

6 . 4 8 d ( l H , H - 3 ) ; 7 . 5 6 b r ( 1 H . H - 5 ) 

( a c a c b A I ^ - O P r ' b A K O N ^ C H X a H . S - a x O P r ' ) ] 

l . 9 7 , s 

( 1 2 H ) 

5 . 4 8 . S 

( 2 H ) 

1 . 1 7 , d 

( I 2 H ) 

1 . 8 7 , d 

( 6 H ) 

3 . 8 9 -

4 . 1 5 , m ( 3 H ) 

2 . 2 5 s ( 3 H . C H , ) ; 7 . 1 3 . d d ( l H . H -

4 ) ; 7 . 3 2 , d ( 1 H . H - 3 ) ; 

7 . 3 9 b r ( l H . H - 5 ) 

( a c a c h A I ^ - O P r ' ^ A K O N K ^ C H O C j H j S - 2 ) , ] 
1 . 9 3 , s 

( I 2 H ) 

5 . 5 4 , s 

( 2 H ) 

1 . 2 7 , d 

( 1 2 H ) 
4 . 1 2 . m ( 2 H ) 

2 . 3 l s ( 3 H , C H i ) ; 7 . 1 , d d ( 1 H . H - 4 ) ; 

7 . 9 , d ( 1 H , H - 3 ) ; 7 . 3 5 b r ( 1 H . H - 5 ) 

( a c a c ) 2 A l ^ - O P r ' ) , A l ( O N K : ( < : H , ) C 5 H . 1 N - 2 ) ( O P r ' ) ] 

1 . 9 8 , s 

( 1 2 H ) 

5 . 4 7 . S 

( 2 H ) 

I . 1 8 , d 

( 1 2 H ) 

l . 8 2 . d 

( 6 H ) 

3 . 9 8 -

4 . 0 0 , m ( 3 H ) 

2 . 4 6 s ( 3 H , C H , ) ; 7 . 2 5 t ( l H . H - 4 ) ; 

7 . 3 5 , t ( 1 H . H - 3 ) ; 7 . 7 5 t ( 1 Η , H - 5 ) 

8 . 1 m ( l H , H - 6 ) 

( a c a c h A I ^ - O P r ' l i A H O ^ a C H O C s H a N - 2 ) , ] 
2 . 0 3 , s 

( 1 2 H ) 

5 . 5 4 , s 

( 2 H ) 

1 . 2 4 , d 

( 1 2 H ) 4 . l 2 , m ( 2 H ) 

2 . 3 8 s ( 3 H , C H i ) ; 7 . 2 5 t ( l H , H - 4 ) ; 

7 . 8 3 , t ( l H . H - 3 ) ; 7 . 6 8 , t ( l H , H - 5 ) ; 

8 . 1 4 m ( 1 H . H - 6 ) 

( a c a c h A I ^ - O P r ' J j A K O N K ^ C H O i X O P r 1 ) ] 

2 . 0 5 , s 

( 1 2 H ) 

5 . 5 2 , s 

( 2 H ) 

l . 2 2 , d 

( 1 2 H ) 

1 . 5 1 , d 

( 6 H ) 

3 . 9 0 -

4 . 1 2 , m ( 3 H ) 

I . 9 7 , s ( 6 H . C H , ) 

( a c a c h A I ^ - O P r ' h A K O N K ^ C H , ) : ) : ] 
2 . 0 6 , s 

( 1 2 H ) 

5 . 5 1 , s 

( 2 H ) 

l . 2 0 , d 

( 1 2 H ) 
4 . 1 l , m ( 2 H ) 

1 . 9 8 , s ( 1 2 H , C H j ) 

( a c a c ) 2 A I ^ O P r ' ) , A I ( O N < : ( C H X H 2 O . H s X O P r ' ) ] 

1 . 9 9 , s 

( 1 2 H ) 

5 . 4 8 , s 

( 2 H ) 

1 . 2 5 , d 

( 1 2 H ) 

1 . 6 5 . d 

( 6 H ) 

3 . 8 0 -

4 . 0 2 m ( 3 H ) 

1 8 7 . s ( 3 H . C H , ) ; 2 . 6 s ( 2 H . C H ; ) ; 

7 . 2 5 m ( 5 H . C , . H s ) 

( a c a c h A I ^ O P r ' l i A l l O N ^ C H O C H . a H s h ] 
l . 9 7 , s 

( 1 2 H ) 

5 . 4 6 , s 

( 2 H ) 

1 . 2 6 , d 

( I 2 H ) 
4 . 0 1 , m ( 2 H ) 

1 . 9 0 , s ( 3 H . C H j ) ; 2 . 7 s ( 2 H , C H : ) ; 

7 . 2 5 m ( 5 H , C r , H 5 ) 

( a c a c ) , Α Ι ( μ Ο Ρ Γ ' ) , A l( O N = C ( G , H 3 ) ; ) ( O P r ' ) ] 

1 9 3 , s 

( 1 2 H ) 

5 . 5 2 . S 

( 2 H ) 

1 . 1 7 , d 

( I 2 H ) 

1 . 8 7 , d 

( 6 H ) 

3 . 8 9 -

4 . 2 1 , m ( 3 H ) 

7 . 2 6 - 7 . 9 m ( C , , H j ) 

( a c a c ) i A I ^ O P r ' ) ; A l ( O N = C ( C f , H 5 ) 2 ) 2 ] 
l . 9 7 , s 

( 1 2 H ) 

5 . 4 6 . S 

( 2 H ) 

1 . 2 0 , d 

( 1 2 H ) 
4 . 0 8 m ( 2 H ) 

7 . 2 1 - 7 . 5 8 m ( C f , H j ) 

1 3C N M R S p e c t r a 
The mode of bonding suggested above has been confirmed on the basis of l j C N M R spectral data 

(Table-IV). ln the | J C N M R spectra of these complexes , the C=N carbon signal in general is deshielded as 
compared to its posi t ion for the cor responding f ree oximes, indicating the format ion of Al -O bond. The 
carbon signals due to heterocyclic ring of the funct ional l ized oximes have been observed at their expected 
posi t ions and do not show any appreciable shifts . This further supports the view that h e t e r o a t o m ( N , 0 or S) 
does not take part in the bonding. The signals at δ 26.0-26.7,100.8-101.4 and 191.0-191.5 ppm are assigned 
to methyl , meth ine and carbonyl carbon of the acetylacetonate moiety, respect ively. Similar ly, two signals 
each for me thy l and meth ine ca rbons of br idging and terminal i sopropoxy g roups were observed in 
compounds 1,3,5,7,9 and 11 suggesting the unequivalent nature of isopropoxy groups in these derivatives. 
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T A B L E - I V : l 3 C N M R spectral data ( δ ppm) of K C H j C t O J C H C i O K r H ^ A I ^ O P r ^ -
A I ( O N = C R R ' ) ( O P r ' ) | a n d | { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ 0 P r % A I ( 0 N = C R R ' ) 2 l 

s. 
No. 

Compound 
Acetylscetone moiety Isopropoxy 

Moiety 
Oximate moiety 

CH, CH C O CH, OCH 

( I ) (acac);AI^-OPr');AI(ON=C(CH,)C.iH,C)-2)(OPr1)] 26.7 101.1 191.4 25.2, 
23.9 

64.3, 
63.2 

11.1(CH,):111.2(C3): 
I43.2(C5):147.8(C2): 
151.1(C=N); 109.1(C4) 

(2) Xacac):Al^-OPr')iAI(ON=C(CH))C.,HjC)-2):] 
26.6 101.0 191.3 24.9 64.1 

11.0(CH,);111.1(C3): 
143.3(C5); 146.9(C2): 
I50.9(C=N);109.0(C4) 

(3) (acac);AI^-OPr')>AI(ON=C(CHj)C.,H,S -2)(OPr')] 26.7 101.2 191.5 25.0, 
23.6 

64.2, 
63.2 

I2.41(CH,);126.8(C4); 
126.9(C3):I27(C5): 
140.4(C2); 151.4(C=N) 

(4) ;(3030)2ΑΙ(μ-ΟΡΓ,),ΑΙ(ΟΝ=0(0Η,)04Η,5-2),] 26.7 101.2 191.5 24.9 64.0 

I2.41(CH,):126.3(C4): 
126.6(C3);I27(C5); 
140.3(C2): 151 4(C=N) 

(5) (3C3c)2AI^-OPr'),AI(ON=C(CH,)C5H4N -2XOPr')] 26.4 100.9 191.2 25.0. 
23.5 

64.3, 
63.5 

10.2(CH,);122.8(C5): 
I24.4(C3);137.5(C4); 
I48.8(C6);153.1(C2): 
I56.9(C=N) 

(6) (3C3c)2Al^-OPr'):Al<ON=C(CH,)C5H4N -2),] 26.4 100.8 191.1 25.0 63.4 
IO.O(CH,);123.6(C5): 
I26.0(C3);135.2(C4); 
I48.1(C6);153.0(C2); 
157.0(C=N) 

O) (3C3c)2Al^-OPr')2AI(ON=C(CH,)2)(OPr')] 266 101.1 191.1 25.1. 
23.7 

64.6. 
63.6 1 l.5(CH,):I59.2(C=N) 

(8) (3cac)2Al^-OPr')2AI(ON=C(CH,)2)2] 26.5 101.1 191.0 24.9 64.1 1 l.4(CH,);160.0(C=N) 

(9) (ac3c)2AI^-OPr')2Al(ON=C(CH,)CH2C(,H5)(OPr')] 26.0 101.4 191.4 25.0. 
23.4 

64.8. 
63.8 

12.0(CH,);I58.2(C=N): 
127.8.129.9(C,.H5): 
I7.1(CH:):I56.0(C=N) 

(10) (3C3C);A^-OPr'):Al(ON=C(CHi)CH;C(,H5)i] 26.6 101.1 191.3 25.0 64.5 
12.0(CH,);156.1(C=N); 
I27.8.129.9(C,,H5); 
17 0(CH:); 156 9(C=N) 

( Π ) ;(3C3c)2AI(p-OPr')2AI(ON=C(Cf,H3)2)(OPr')] 26.7 101.1 191.4 25.2. 
23.6 

64.3. 
63.8 

136.5.133.1.129.3, 
126.7 (C(,Hj);157 (C=N) 

(12) [(3θ3ς)!ΑΙ(μ-ΟΡΓ,)!ΑΙ(ΟΝ=0(0,,Η5):);] 26.6 101.1 191.4 25.0 64.3 136.2.132.6. 130.0.126.2 
(C(.Hs): 157.2 (C=N) 

F A B M a s s 
The tantative assignment o f the important fragmentation ion peaks o f a representative compound 

[ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 Α1(μ-ΟΡΓ')2 A I { 0 N = C ( C H 3 ) C 4 H 3 0 - 2 } 2 ] has been made and tabulated in scheme-I. 
The F A B mass spectrum o f [ { Ο Η 3 € ( 0 ) € Η € ( 0 ) α Η 3 } 2 Α ΐ ( μ - 0 Ρ Γ ' ) 2 Α 1 { Ο Ν = 0 ( € Η 3 ) € 4 Η 3 0 - 2 } : ] appears to 
indicate its binuclear nature. 
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Aluminium(III) Atoms at Bridge-Head Positions,. I. 

S c h e m e 1: F A B M a s s spec t r a l d a t a fo r [ { 0 Η 3 € ( Ο ) € Η 0 ( Ο ) 0 Η 3 } 2 Α Ι ( μ - Ο Ρ 0 2 Α 1 { Ο Ν = < : ( < : Η 3 ) € 4 Η 3 θ - 2 } 2 | 

m/e 

689 [{αΗ3θ(0 )αΗ€(0 )ΟΗ3} 2 Α1(μ-ΟΡΓ ' ) 2 ΑΙ{ΟΝ=α(€Η3)€ 4 Η 3 0-2} 2 ] . θ3Η3θ2 ; 
5 8 9 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } A l ^ - 0 P r ' ) μ θ ε Η ( Ο Η 3 ) Ο Η 2 Α 1 { Ο Ν < : ( Ο Η 3 ) € 4 Η 3 θ - 2 } 2 ] A H i 0 2 ; 
5 5 7 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } ΑΚμ-OPr ' ) μ Ο € ( € Η 3 ) = Ο Η 2 Α 1 { Ο Ν = 0 ( Ο Η 3 ) α 4 Η 3 0 - 2 } 2 ] . 0 2 0 ; 
4 8 9 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } ΑΙ(μ-ΟΡΓ') μ Ο Ο ( € Η 3 ) = Ο Η 2 Α Ι { Ο Ν = 0 ( € Η 3 ) α 4 Η 3 0 - 2 } ( 0 € 3 Η 4 ) ] . 0 2 0 ; 
4 5 7 [ { € Η 3 θ ( 0 ) € Η Ο ( 0 ) € Η 3 } Α Ι ( μ - Ο Ρ Γ ' ) μ Ο € ( Γ Η 3 ) = Ο Η 2 Α 1 { Ο Ν = € ( α Η 3 ) € 4 Η 3 θ - 2 } ] . θ 4 θ ; 
4 2 7 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } A1^-0C(CH3)=CH 2 } 2 AI{0N=C(CH3)C4H30-2}] .C3 ; 
3 8 7 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } A1^-0C(CH3)=CH 2 } 2 AI{N=C(CH3)C 4 H30-2}] .C ; 
3 4 5 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } ΑΙ(μ-Ο) μ θ α ( ε Η 3 ) = Ο Η 2 Α 1 { Ν = 0 ( € Η 3 ) € 4 Η 3 θ - 2 } ] . 0 ; 
333 [{CH3C(0 )CHC(0 )CH3} ΑΙ(μ-Ο) μΟΟ(ΟΗ3)=ΟΗ 2 Α1{Ν=0(€Η 3 )€ 4 Η3θ-2}] ; 
2 2 5 [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } A I - 0 - A1-N=CH2] ; 211 [ { C H 3 C ( 0 ) C H C ( 0 ) C H , } Al-O- AI=N] ; 
195[{CH 3 C(0)CHC(0)CH; ,} Al- A N N ] ; 126 [A1{0C(CH 3 )C=0}] 

27AI N M R S p e c t r a 
2 7 A 1 N M R s p e c t r u m of a r e p r e s e n t a t i v e c o m p o u n d , [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A 1 ^ -

OPr ' ) 2 Al{ON=C(GH 3 )C4H 3 S-2} 2 ] at room temperature exhibi ts a broad signal at 84 .10-80 .20ppm. On the 
basis of this result it may be concluded that the coordination number of both aluminium atoms is 4-,5-, or 6 or 
one aluminium atom is four coordinate and one is six coordinate,respectively'9 ' . 

It is w o r t h w h i l e t o m e n t i o n h e r e tha t 2 7 A 1 N M R s p e c t r u m of t h e s t a r t i n g 
c o m p o u n d [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A l ^ - O P r % A l ( O P r ' ) 2 ] at 120°C reveals a narrow signal at about δ 0 ppm 
and the broad signal at δ 57 ppm of six and four coordinate atoms,respectively. 

Since in the above dinuclear complex, [ { Ο Η , ϋ ί Ο ^ Η Ο ί Ο ^ Η , Ι , Α Κ μ - Ο Ρ Γ ' ^ Α Κ Ο Ν ^ Ο Η , ^ Η . ^ -
2}2], the IU>and moiety(2-acetyl th iophenoxime) is behaving as a monodentate l igand,therefore,the presence of 
a broad " 'A l N M R signal may indicate the presence of 4- and 6- coordinat ion geometr ies a rounds both 
aluminium(III)atoms. 

Conc lus ion 
Al though it is d i f f icul t to comment on the structural aspects of these derivat ives wi thout s ingle 

crystal X-ray studies of atleast a representative compound yet in view of the dinuclear nature of all the above 
products as well as the monodenta te behaviour of the oxime ligand moieties,the fol lowing tentative structure 
may be proposed for these derivatives. 

where L = L' = RR'C=NOH; L =OPr' and L '=RR'C=NOH 
Fig . l . Proposed structure of [ { C H 3 C ( 0 ) C H C ( 0 ) C H 3 } 2 A I ^ - O P r ' ) 2 A l ( O N < : R R \ ( O P r ' ) 2 . , , ] 

(R=R'=CH : „ C 6 H 5 and R=CH 3 , R '=CH 2C 6H 5 ; R=CH 3 , R '=C 4 H 3 0-2 , C 4 H 3 S-2, C 5 H 4 N-2 and n=l or 2) 
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