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Satisfactory microanalyses have been obtained for procatalysts 1-4.

Selected spectroscopic data.

NMR data For 1 1H (CDCl3, 400 MHz) : 7.39 – 7.09 (3x m, 8H, arylH), 5.25 (m, 4H, CH2 of n-propyl), 4.93 (q, 2H, JHH 7.0 Hz, CH), 2.28 (s, 3H, MeCN), 1.91 (m, 4H, CH2 of n-propyl), 1.46 (d, 6H JHH 6.5 Hz, CH3), 1.36 (s, 36H, tBu), 1.25 (s, 36H, tBu), 1.01 (t, 6H, JHH 6.7 Hz, CH3 of n-propyl). 51V (CDCl3, 105.1 MHz, relative to VOCl3) : -410.3. IR: v(V=O)  999 cm-1. For 2 1H (CDCl3, 400 MHz) : 7.18 – 6.76 (3x br m, 8H, arylH), 5.25 (br m, 4H, CH2 of n-propyl), 4.39 (br m, 2H, JHH 11.0 Hz, CH2), 3.31 (br m, 2H, JHH 11.0 Hz, CH2), 2.24 (s, 12H, Me), 1.93 (s, 3H, MeCN), 1.92 (bm, 4H, CH2 of n-propyl), 1.33 (s, 36H, tBu), 0.98 (bm, 6H, CH3 of n-propyl). 51V (CDCl3, 105.1 MHz) : -459.7. IR: v(V=O) 994 cm-1. For 3 1H (CDCl3, 400 MHz) Kinetic isomer : 7.28 – 6.19 (several m, 12H, arylH), 4.03 (bs, 4H, CH2), 3.99 (bs, 2H, CH2), 2.23 (s, 6H, Me), 2.19 (s, 6H, Me), 2.08 (bs, 6H. Me), 1.94 (s, 3H, MeCN), 1.44 (s, 18H, tBu), 1.39 (s, 18H, tBu). Thermodynamic isomer (CDCl3, 400 MHz) : 7.19 – 6.84 (several m, 12H, arylH), 4.32 (d, 4H, J 14.3, CH2), 3.44 (d, 4H, J 14.5, CH2), 2.28 (s, 9H, Me), 2.24(s, 3H, Me), 2.19 (s, 3H, Me), 2.12 (s, 3H, Me), 1.95 (s, 3H, MeCN), 1.45 (s, 9H, tBu), 1.40 (s, 9H, tBu), 1.34 (s, 18H, tBu). IR: v(V=O) 1024 cm-1. For 4 1H (C6D6, 400 MHz) Kinetic isomer : 7.28 – 6.19 (several m, 12H, arylH), 4.41 (bs, 2H, CH2), 4.12 (d, 2H, J 14.6, CH2), 4.04 (d, 2H, J 18.4, CH2), 2.86 (d, 2H, J 14.1, CH2), 1.59 (s, 6H, Me), 1.44 (s, 18H, tBu), 1.31 (s, 18H, tBu), 0.94 (s, 18H, tBu), 0.91 (s, 18H, tBu). Thermodynamic isomer (C6D6, 400 MHz) : 7.38 – 6.07 (several m, 12H, arylH), 5.16 (d, 2H, JHH 14.5 Hz, CH2), 3.49 (s, 4H, CH2), 3.15 (d, 2H, JHH 14.5 Hz, CH2), 1.11 (2x s, 18H, tBu), 1.08 (s, 9H, tBu), 1.00 (3x s, 27H, tBu), 0.98 (2x s, 18H, tBu). IR: v(V=O) 1013 cm-1.

Typical Synthesis: For 2:  To 2,2’-methylenebis(6-tert-butyl-4-methylphenol) (2.00g, 5.87mmol) in toluene (40 cm3) was added [VO(OnPr)3] (1.33 cm3, 5.87mmol).  After refluxing for 12h, the volatiles were removed in-vacuo and the brown residue was extracted into warm MeCN (30 cm3).  Prolonged standing at ambient temperature (1-2 days) afforded dark brown crystals. Yield 1.87g, ca 35%.

The same procedure was followed for 1, 3 and 4 using the respective di and triphenol to afford crystalline samples in yields of ca 30, 40 and 39%, respectively.

For NMR of 3 and 4, crystalline samples were dissolved up in C6D6 and the spectra recorded at 5 mins and at 48 hrs.
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[image: image6.wmf]Procatalyst 4. Temp vs Activity at 1000 

[Al/V].
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Polymerisation results with procatalyst 2. (DMAC only)

Polymerisation results with reactivated procatalyst 2. (DMAC + ETA)
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[image: image8.wmf]Reactivated Procatalyst 3.  Temp vs 

Activity at 5000 [Al/V]
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[image: image11.wmf]Reactivated Procatalyst 2.  Temp vs 

Activity at 5000 [Al/V].
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Polymerisation results with reactivated procatalyst 3. (DMAC + ETA)
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[image: image14.wmf]Reactivated Procatalyst 2.  [Al/V] vs Activity 
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Low cocatalyst polymerisation runs with reactivated procatalyst 3 at 55oC.

[image: image17.wmf]Reactivated Procatalyst 2.  Temp vs 

Activity at 5000 [Al/V].
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Polymerisation results with procatalyst 4 (DMAC only)
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Activity VS Time for Procatalyst 2. 
	Run
	Procatalyst amount ((mol)
	[Al]/[V]
	Time (min)
	Temp(oC)
	Activity
(g/mmolV.hr.bar)

	1
	0.1
	5000
	1.5
	25
	25200

	2
	0.1
	5000
	5
	25
	22860

	3
	0.1
	5000
	10
	25
	23310

	4
	0.1
	5000
	15
	25
	19680

	5
	0.1
	5000
	20
	25
	17070
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Activity VS Time for Procatalyst 3. 

	Run
	Procatalyst amount ((mol)
	[Al]/[V]
	Time (min)
	Temp(oC)
	Activity
(g/mmolV.hr.bar)

	1
	0.1
	2500
	1.5
	25
	36400

	2
	0.1
	2500
	7.5
	25
	20680

	3
	0.1
	2500
	9
	25
	21000

	4
	0.1
	2500
	15
	25
	14860

	5
	0.1
	2500
	25
	25
	16116
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[image: image24.wmf]Reactivated Procatalyst 3.  [Al/V] vs 

Activity at 55
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[image: image30.wmf]Reactivated Procatalyst 2.  Temp vs 

Activity at 5000 [Al/V].
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[image: image32.wmf]Procatalyst 2. [Al/V] vs Activity at 25
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[image: image34.wmf]Reactivated Procatalyst 2.  Temp vs 

Activity at 5000 [Al/V].
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[image: image35.wmf]Reactivated Procatalyst 2.  [Al/V] vs Activity 

at 55
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[image: image36.wmf]Reactivated Procatalyst 3.  Temp vs 

Activity at 5000 [Al/V]
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[image: image37.wmf]Reactivated Procatalyst 3.  [Al/V] vs Activity 

at 55
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[image: image38.wmf]Procatalyst 4. Temp vs Activity at 1000 

[Al/V].

0

5000

10000

15000

20000

0

10

20

30

40

50

60

70

80

90

Temp 

o

C

activity 

g/mmol(V)/h/bar

_1145202909.doc
		[Al]/[V]

		Activity


(g/mmolV.hr.bar)

		Mw

		Mw /Mn

		Tm(oC)



		1000

		6000

		601,000

		6.4

		134



		1500

		6800

		729,000

		12

		-



		2500

		9000

		534,000

		4.1

		-



		3500

		13700

		575,000

		4.8

		     133






_1151222150.xls
Chart1

		1.5

		5

		10

		15

		20



Cocat

Time (min)

Activity (g/mmolV. hr. bar)

Variation of Time

25200

22860

23310

19680

17070



Sheet1

				Temp(oC)		Activity (g/mmolV.hr.bar)

				1.5		25200

				5		22860

				10		23310

				15		19680

				20		17070






_1151222151.xls
Chart1

		1.5

		7.5

		9

		15

		25



Cocat

Time (min)

Activity (g/mmolV. hr. bar)

Variation of Time

36400

20680

21000

14860

16116



Sheet1

				Temp(oC)		Activity (g/mmolV.hr.bar)

				1.5		36400

				7.5		20680

				9		21000

				15		14860

				25		16116






_1145202922.doc
		Temp oC

		Activity


(g/mmolV.hr.bar)

		Mw

		Mw /Mn

		Tm(oC)



		0

		4100

		766,000

		9.4

		-



		25

		6000

		601,000

		6.4

		134



		55

		16500

		606,000

		2.8

		136



		80

		1000

		113,000

		4.3

		       -






_1145209419.xls
Chart1

		0

		25

		45

		55

		80



II

Temp oC

activity g/mmol(V)/h/bar

Reactivated Procatalyst 2.  Temp vs Activity at 5000 [Al/V].

200

4600

5700

5600

4400



Sheet1

				temp variation at 5000 Al/V for Vdiol2

								cat code		amount		cocat		temp		act

				ETH		new		III		0.1		1000		0		200

				ETH		new		III		0.5		1000		25		4600

				ETH		new		III		0.5		1000		45		5700

				ETH		new		III		0.5		1000		55		5600

												1000		80		4400

												1000





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145180339.xls
Chart1

		1250

		1500

		2500

		5000

		10000



II

cocatalyst amount, equivalents

activity g/mmol(V)/h/bar

Reactivated Procatalyst 3.  [Al/V] vs Activity at 55oC

12150

61000

65800

74200

95600



Sheet1

		

								OVOC3

				ETH		13		I				ETA OVOC3 80 deg

				ETH		15		I

				ETH		16		I		1		DMAC/2000		80oC		30720		800

				ETH		18		I		1		DMAC/3000		80oC		47872		1600

				ETH		19		I		1		DMAC/5000		80oC		59136		3200

				ETH		20		I		1		DMAC/7000		80oC		70144		6400

				act vs cocat amount for Vtriol2 at 55deg

								cat code		amount		cocat		temp		act

				ETH		new		IV		0.3125		1250		25oC		12150

				ETH		new		IV		0.5		1500		25oC		61000

				ETH		new		IV		0.5		2500		25oC		65800

				ETH		new		IV		0.5		5000		25oC		74200

												10000				95600





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145202843.doc
		[Al]/[V]

		Activity


(g/mmolV.hr.bar)

		Tm(oC)



		1250

		12200

		133



		1500

		61000

		-



		2500

		65800

		-



		5000

		74200

		133



		10000

		95600

		-






_1145202858.doc
		Temp(oC)

		Activity


(g/mmolV.hr.bar)

		Tm(oC)



		0

		0

		-



		25

		36400

		133



		35

		42400

		-



		55

		74200

		133



		80

		94000

		-






_1145202874.doc
		[Al]/[V]

		Activity


(g/mmolV.hr.bar)



		50

		3600



		100

		4400



		200

		5700



		400

		6600






_1145202787.doc
		[Al]/[V]

		Activity


(g/mmolV.hr.bar)

		Tm(oC)



		500

		2900

		131



		1500

		35000

		



		2500

		56000

		



		5000

		68000

		133






_1145202808.doc
		Temp(oC)

		Activity


(g/mmolV.hr.bar)

		Tm(oC)



		0

		0

		-



		25

		25200

		133



		35

		34800

		-



		55

		68400

		133



		80

		54200

		-






_1145202672.doc
		[Al]/[V]

		Activity


(g/mmolV.hr.bar)

		Mw

		Mw /Mn

		Tm(oC)



		500

		5200

		717,000

		4.2

		133



		1500

		5300

		747,000

		3.9

		-



		2500

		8700

		332,000

		3.1

		-



		3500

		7800

		404,000

		2.6

		-



		4500

		13200

		322,000

		3.3

		134






_1145202729.doc
		Temp(oC)

		Activity


(g/mmolV.hr.bar)

		Mw

		Mw /Mn

		Tm(oC)



		0

		200

		684,000

		3.2

		-



		25

		4600

		634,000

		2.3

		-



		45

		5700

		389,000

		5.6

		-



		55

		5600

		425,000

		3.0

		134



		80

		4400

		146,000

		3.4

		-






_1145180501.xls
Chart1

		1000

		1500

		2500

		3500



II

cocatalyst amount, equivalents

activity g/mmol(V)/h/bar

Procatalyst 4. [Al/V] vs Activity at 25 oC.

6000

6750

9000

13650



Sheet1

		

								OVOC3

				ETH		13		I				ETA OVOC3 80 deg

				ETH		15		I

				ETH		16		I		1		DMAC/2000		80oC		30720		800

				ETH		18		I		1		DMAC/3000		80oC		47872		1600

				ETH		19		I		1		DMAC/5000		80oC		59136		3200

				ETH		20		I		1		DMAC/7000		80oC		70144		6400

				act vs cocat amount for VTriol2

								cat code		amount		cocat		temp		act

				ETH		new		IV		0.2		1000		25oC		6000

				ETH		new		IV		0.2		1500		25oC		6750

				ETH		new		IV		0.2		2500		25oC		9000

				ETH		new		IV		0.2		3500		25oC		13650





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145180030.xls
Chart1

		0

		25

		35

		55

		80



II

Temp oC

activity g/mmol(V)/h/bar

Reactivated Procatalyst 3.  Temp vs Activity at 5000 [Al/V]

0

36400

42400

74200

94000



Sheet1

				temp variation at 5000 Al/V for Vtriol1

								cat code		amount		cocat		temp		act

				ETH		new		IV		0.3125		1000		0		0

				ETH		new		IV		0.5		1000		25		36400

				ETH		new		IV		0.5		1000		35		42400

				ETH		new		IV		0.5		1000		55		74200

												1000		80		94000

												1000





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145180239.xls
Chart1

		0

		25

		55

		80



II

Temp oC

activity g/mmol(V)/h/bar

Procatalyst 4. Temp vs Activity at 1000 [Al/V].

4125

6000

16500

975



Sheet1

				temp variation at 1000 Al/V for VTriol1

								cat code		amount		cocat		temp		act

				ETH		new		IV		0.2		1000		0		4125

				ETH		new		IV		0.2		1000		25		6000

				ETH		new		IV		0.2		1000		55		16500

				ETH		new		IV		0.2		1000		80		975

												1000

												1000





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145180338.xls
Chart1

		50

		100

		200

		400



II

cocatalyst amount, equivalents

activity g/mmol(V)/h/bar

Reactivated Procatalyst 3.  [Al/V] vs Activity at 55oC

3630

4370

5730

6550



Sheet1

		

								OVOC3

				ETH		13		I				ETA OVOC3 80 deg

				ETH		15		I

				ETH		16		I		1		DMAC/2000		80oC		30720		800

				ETH		18		I		1		DMAC/3000		80oC		47872		1600

				ETH		19		I		1		DMAC/5000		80oC		59136		3200

				ETH		20		I		1		DMAC/7000		80oC		70144		6400

				act vs cocat amount for Vtriol2 at 55deg

								cat code		amount		cocat		temp		act

				ETH		new		IV		0.3125		50		25oC		3630

				ETH		new		IV		0.5		100		25oC		4370

				ETH		new		IV		0.5		200		25oC		5730

				ETH		new		IV		0.5		400		25oC		6550





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145179734.xls
Chart1

		500

		1500

		2500

		5000



II

cocatalyst amount, equivalents

activity g/mmol(V)/h/bar

Reactivated Procatalyst 2.  [Al/V] vs Activity at 55oC

2850

34950

56100

68400



Sheet1

		

								OVOC3

				ETH		13		I				ETA OVOC3 80 deg

				ETH		15		I

				ETH		16		I		1		DMAC/2000		80oC		30720		800

				ETH		18		I		1		DMAC/3000		80oC		47872		1600

				ETH		19		I		1		DMAC/5000		80oC		59136		3200

				ETH		20		I		1		DMAC/7000		80oC		70144		6400

				act vs cocat amount for Vdiol2 at 55deg

								cat code		amount		cocat		temp		act

				ETH		new		III		0.1		500		25oC		2850

				ETH		new		III		0.5		1500		25oC		34950

				ETH		new		III		0.5		2500		25oC		56100

				ETH		new		III		0.5		5000		25oC		68400





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1145179769.xls
Chart1

		0

		25

		35

		55

		80



II

Temp oC

activity g/mmol(V)/h/bar

Reactivated Procatalyst 2.  Temp vs Activity at 5000 [Al/V].

0

25200

34800

68400

54200



Sheet1

				temp variation at 5000 Al/V for Vdiol2

								cat code		amount		cocat		temp		act

				ETH		new		III		0.1		1000		0		0

				ETH		new		III		0.5		1000		25		25200

				ETH		new		III		0.5		1000		35		34800

				ETH		new		III		0.5		1000		55		68400

												1000		80		54200

												1000





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






_1144170491.xls
Chart1

		500

		1500

		2500

		3500

		4500



II

cocatalyst amount, equivalents

activity g/mmol(V)/h/bar

Procatalyst 2. [Al/V] vs Activity at 25oC

5190

5220

8700

7800

13200



Sheet1

		

								OVOC3

				ETH		13		I				ETA OVOC3 80 deg

				ETH		15		I

				ETH		16		I		1		DMAC/2000		80oC		30720		800

				ETH		18		I		1		DMAC/3000		80oC		47872		1600

				ETH		19		I		1		DMAC/5000		80oC		59136		3200

				ETH		20		I		1		DMAC/7000		80oC		70144		6400

				act vs cocat amount for Vdiol1

								cat code		amount		cocat		temp		act

				ETH		new		III		0.5		500		25oC		5190

				ETH		new		III		0.5		1500		25oC		5220

				ETH		new		III		0.5		2500		25oC		8700

				ETH		new		III		0.5		3500		25oC		7800

												4500				13200





Sheet2

		

				ProCatalyst		[Al]/[V]		Temp(oC)		Activity

										(g/mmolV.hr.bar)

				VII		2000		0		1050

				VII		2000		25		3180

				VII		2000		35		4440

				VII		2000		45		5400

				VII		2000		55		3180

				VII		2000		80		1860





Sheet2

		0

		0

		0

		0

		0

		0



Activities

temp

activity g/mmol/h/bar

Activity of ovoxacal[3]arene vs temp

0

0

0

0

0

0



Sheet3

		






