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Abstract  

The project is divided into two parts. The first part describes the attempts made to synthesize 

a hitherto unknown compound, a hexasilacyclohexane ring substituted with eleven methyl 

groups and one CF3 group. Known methods of nucleophilic trifluoromethylation were applied 

with some alterations. Quantum chemical calculations were carried out to examine the nature 

of the reactant and the results compared to other compounds that participate in this kind of 

reaction.  
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The second part describes the synthesis of an eight-membered titanasiloxane ring. This com-

plex was discovered by a member of  research group so a known method of 

synthesis was available. 
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Ágrip  

Verkefnið er tvíþætt. Fyrri hluti þess fjallar um tilraunir að efnasmíði áður óþekkts efnis, 

hexasilacyclohexan hrings með ellefu methylhópum og einum CF3 hóp. Notaðar voru þekktar 

aðferðir kjarnsækinnar tríflúorómetýlunar með smávægilegum breytingum. Einnig voru 

framkvæmdir skammtafræðilegir útrekningar til að kanna eiginleika hvarfefnisins til saman-

burðar við önnur efni sem gangast undir hvarf af þessu tagi.  
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Seinni hluti verkefnisins fjallar um efnasmíði þekkts títan-kísiloxan átthrings. Efnasambandið 

var uppgötvað af meðlim í rannsóknarhópi Ingvars þannig að aðferð við smíði þess var tiltæk 

og var fylgt í megindráttum. 
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1 Introduction  

This work contains two very different topics.  

Originally, the intention was to synthesize an unknown silicon based compound by means of 

known methods. Three attempts were made at the synthesis, with some alterations to the 

classical method in the two latter ones. The starting material, due to its slightly different 

nature to compounds known to participate in this kind of reaction did not react and the desired 

product was never formed. 

The aim of this synthesis was to investigate the conformational behaviour of the compound, 

using low-temperature 19F-NMR measurements, and comparing the results to quantum 

chemical calculations. This analytical process was expected to be very time-consuming but 

evidently came to nothing.  

For that reason, another assignment was added to this work. A fresh amount of a titana-

siloxane complex, previously 

research group, was needed for further analysis. 

This synthesis was successful but due to a lack of time, the fractional crystallization and 

further purification of the product needed to be postponed and will be continued as soon as 

possible.  
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2 Nucleophilic  trifluoromethylation  

2.1 Introduction  

The purpose of this project was the preparation of the hitherto unknown compound undeca-

methyl-trifluoromethyl-hexasilacyclohexane, 1a, and the investigation of its conformational 

behaviour (Scheme 2.1). The compound is believed to prefer one conformation to the other, 

according to the energy difference between them.  

Si

Si
Si

Si

Si
Si CF3

Si

Si
Si

Si

Si
Si

CF3

1a, equatorial CF3 1a, axial CF3  
Scheme 2.1 

At low temperatures, the conformers cannot overcome the energy barrier for inversion, 

thereby fixing the -CF3 group in either the axial or the equatorial position. By low temperature 
19F-NMR spectroscopic measurements the ratio of the two conformers can be measured 

revealing the equilibrium constant, K, and hence the 

conformers: 

=  
Equation 2.1 

The intention was to synthesize 1a by means of trifluoromethylation of its chloro analogue 

(Scheme 2.2). In reactions of this kind, the reagent combination P(NEt2)3 / CF3Br releases 

[P(NEt2)3Br]+CF3
-, enabling the negatively charged CF3

- to carry out a nucleophilic sub-

stitution at the electron deficient chloro-bonded silicon atom. 
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Scheme 2.2 

The basic requirement for the reaction taking place is the silicon atom possessing sufficiently 

high electrophilic character to accept the nucleophilic attack of CF3
-. In general, polarized 

bonds to carbon or chlorine atoms increase the electrophilic character of the silicon atom, 

whereas direct bonds to other silicon atoms make the silicon less electrophilic. 

This nucleophilic trifluoromethylation is a known method and has been used on various 

systems[1-4] but to the best of my knowledge never on a silicon atom with two adjacent silicon 

atoms, as in this case. Consequently, lack of success with this reaction would not be 

surprising. However, in prof. In nucleophilic trifluoro-

methylation has been successfully performed on ClMe2Si-SiMe2Cl 2, replacing both of the 

chlorine atoms with the trifluoromethyl substituents.[5] (Scheme 2.3) 

Si Si

Cl

Cl

2 P(NEt2)3

-2 [P(NEt2)3Br]+Cl-
+ 2 CF3Br Si Si

F3C

CF3

2 2a  
Scheme 2.3 

 

2.2 Attempts  at  synthesis  

Three attempts were made to synthesize the trifluoromethylated hexasilacyclohexane ring. 

The first approach to the synthesis of 1a was to repeat the method used for the reaction of 2. 

The reaction is performed at low temperature in dichloromethane, in which 1 readily 

dissolves. After the reaction, dichloromethane was replaced with hexane to keep both the un-

reacted 1 and the desired product 1a in solution while precipitating the salt [P(NEt2)3Cl]+Br-. 
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The salt could therefore be filtered from the solution and fractional crystallization from 

hexane should then yield the desired product, 1a. 

For the second attempt, the reaction was carried out in an equal part mixture of benzonitrile[6] 

and dichloromethane. The dichloromethane is required due to the low solubility of 1 in 

benzonitrile. No other factor was changed dramatically from the first attempt. The third and 

last attempt to prepare 1a was made with harsher reaction conditions by reacting the reagents 

in a gas cylinder, thus making it possible to increase the temperature while keeping the gas 

inside the reaction container.  

13C-NMR spectrum of 1a should reveal a characteristic peak (quartet) of the highly deshielded 

CF3-carbon at approximately -130 ppm. Unfortunately no such peak was ever observed, the 

spectra only revealing the unreacted ring. 

2.3 Quantum  chemical  calculations  

Silicon is less electronegative than carbon with electronegativity of 1.9 vs. 2.5, respectively, 

on the Pauling scale. Thus, the electron density of a silicon atom with adjacent carbon atoms 

is lower than if it were bonded to other silicon atoms. Consequently, the electrophilic 

character of the target Si depends on the inductive properties of the groups bonded to it, 

silicon atoms bearing higher positive charge being more susceptible to nucleophilic attack.  

Computational analyses were made for the hexasilacyclohexane ring and four other com-

pounds 2-5 that are all known to participate successfully in nucleophilic trifluoromethylation 

reactions (Table 2.1). The equilibrium geometry optimization was calculated using the 

B3LYP/6-31G* functional/basis set as implemented in Spartan 04. 

The compounds are compared by the charge of the silicon atom. In Table 2.1 the charge is 

given according to three different methods; as electrostatic-, Mulliken- and natural charges.  

The results confirm the discussion above. It can be seen that the positive charge on the target 

Si increases down the table for compounds 1-5. The only exception that does not fit this 

pattern are the electrostatic charges of the Si of 3 and 5, but that does not affect the results in 

general. What matters is that the positive charge on the Si in 1 is considerably lower than for 
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compounds 2-5. These results support the hypothesis that this might be the reason for the 

unsuccessful synthesis of 1a. 

The distinct difference between the charges on the Si atoms of compounds 4 and 5 (Mulliken 

and natural charges) is due to the electron withdrawing effect of fluorine. For that reason, 

nucleophilic trifluoromethylation could possibly be performed on the unknown compound 1F , 

provided that the compound is sufficiently stable. The same calculations were therefore also 

carried out for 1F . Comparing the calculated Mulliken charges of the silicon atom in com-

pounds 1F  and 2, reveals that nucleophilic trifluoromethylation might succeed on 1F . 

However, this is purely speculative and beyond the scope of this project. 

 

 



6 

Table 2.1 Results from QC calculations. Comparison of charges on the electrophilic silicon atom. 

    Charge on Si (in electrons) 
 Molecule Ref Configuration Electrostatic Mulliken Natural 

1 
Si

Si
Si

Si

Si
Si Cl

 

This 
work 

Cl ax 

Cl eq 

0.132 

0.196 

0.309 

0.305 

0.801 

0.800 

2 Si Si

Cl

Cl  

[5] 
anti 

gauche 

0.598 

0.581 

0.539 

0.537 

1.274 

1.271 

3 Si
Cl

H

 

[2] 
Cl ax 

Cl eq 

0.431 

0.404 

0.613 

0.602 

1.472 

1.475 

4 Si
Cl

Me

 

[4] 
Cl ax 

Cl eq 

0.767 

0.715 

0.708 

0.714 

1.789 

1.789 

5 Si
Cl

F

 

[4] 
Cl ax 

Cl eq 

0.700 

0.649 

0.879 

0.853 

1.987 

1.983 

1F 
Si

Si
Si

Si

Si
Si

F

Cl

 

This 
work 

Cl eq 

Cl ax 

0.262 

0.179 

0.548 

0.533 

1.078 

1.094 

 



7 

3 Preparation  of  a  titanasiloxane  complex  

3.1 Introduction  

The reaction of the siloxane ring system ([CH(SiMe3)2]Si(OH)-O)3, 6, with Cp*TiCl3 has 

been investigated to some degree by the members of Ingvar Árnason  research group. One of 

the products formed in these reactions is the eight-membered titanasiloxane complex 

((DisSi(OH))2O( -O)2((Cp*TiCl)2O), 7, discovered by Ester Inga Eyjólfsdottir.[7] This re-

action is the main topic of this chapter and will be thoroughly discussed below.  

If 7 is further reacted with MeLi in hexane at -84°C, another product 8 is formed via an 

unknown intermediate. Ísak Sigurjón Bragason discovered that if the molar ratio of Cp*TiCl3 

and 6 is on a narrow interval around 1.19 and the reaction is carried out in THF at room 

temperature, 8 is readily formed in 46% yield.i The two methods for the synthesis of 8 are 

shown in Scheme 3.1. 

O

SiTi

O O

Si Ti

O

O

Si

O

O

Si

O

Dis

Dis

Dis

OH

HO

Dis

8

6 + Cp*TiCl3

1.19 eq

NEt3

THF
20°C

7?
MeLi

Hexane
-84°C

 
Scheme 3.1 

The purpose of this project was the preparation and purification of 7. The complex is prepared 

by reacting ([CH(SiMe3)2]Si(OH)-O)3, 6, with Cp*TiCl3 in the presence of the amine NEt3 

(Scheme 3.2). The reaction is carried out in hexane in a cooling bath at -84°C and allowed to 

warm up very slowly to room temperature. 

                                                 

i Bragason is still working on his researches and has not published these results yet. 
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Scheme 3.2 

Eyjólfsdóttir  experiments revealed that the reaction is extremely sensitive to the reaction 

conditions.[7] It gives the highest yield of 7 when the molar ratio of Cp*TiCl3 and 6 is between 

1.84 and 1.94. In addition, the reaction has to be carried out on a 50 mg scale of 6. The 

warming up process needs to be very slow and the amine was always added at -60°C. 

However, the reaction was also successful in one experiment where the molar ratio was 2.29 

and the amine was added immediately at the temperature of -84°C. The amount of amine 

needs not to be accurate, requiring approximately four equivalents of it with respect to 6. 

Finally, the reaction usually is run overnight but discussion about the influence of changing 

the reaction time was not available.  

Chemical shifts and coupling constants for 6, 7 and Cp*TiCl3 have been analyzed[7] and are 

given in Table 3.1. 

Table 3.1 1H-NMR chemical shifts and coupling constants for 6, 7 and Cp*TiCl3. 

Group 6 7 Cp*TiCl3 

CH(SiMe3)2 -0.51 ppm -0.53 ppm  

 J  2 H  1 -‐ SiMe3  
29 =  9.5  Hz J  2 H  1 -‐ SiMe3  

29 =  9.9  Hz  

 J  2 H  1 -‐ Sicyclic  
29 =  13.0  Hz J  2 H  1 -‐ Sicyclic  

29 =  13.2  Hz  

SiCH3 0.12 ppm 0.11 / 0.16 ppm  

 J  2 H  1 -‐ Si    
29 =  6.4  Hz J  2 H  1 -‐ Si    

29 =   6.4   6.4   Hz  

CpCH3  2.16 ppm 2.38 ppm 

OH  6.63 ppm 3.59 ppm  
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3.2 Synthesis  

In this project, six attempts were made at the synthesis of 7 with only three of them 

succeeding in sufficient amount of the eight-membered ring. A summary of these attempts is 

shown in Table 3.2. The known method developed by Eyjólfsdóttir was followed in main 

aspects with most alterations to it leading to lower yield of the desired product. Nevertheless, 

the amine was always added directly after the Cp*TiCl3 at -84°C instead of waiting for the 

solution to heat up to -60°C.  

Table 3.2 Summary of the six attempts to the preparation of 7. 

Reaction 
no. 

Reaction 
time [h] 

Reaction 
temperature 

Molar ratio of 
6 : Cp*TiCl3 : NEt3 

Mass of 6  
[mg] 

Success 
[+ / -] 

1 22 -84°C 1 : 2.05 : 3.75 50.6 + 

2 3.5 -84°C 1 : 1.86 : 3.83 49.5 - 

3 7 23°C 1 : 1.86 : 3.83 49.6 - 

4 8 -84°C 1 : 1.88 : 3.80 50.0 +/- 

5 22 -84°C 1 : 1.88 : 3.81 49.8 + 

6 72 -84°C 1 : 1.88 : 3.81 49.8 + 

 

Cp*TiCl3 is known to be sensitive to air and moisture and was therefore weighed in a glove 

box under inert gas. The reactants were weighed prior to use into small glass containers in 

order to have the right amounts ready to use for the reactions. The desired portions of the 

reactants were rather small and the accurate balance in the glove box very sensitive. 

Therefore, several portions of the reactants were weighed at the same time, in order to make it 

easier to match the portions having the desired molar ratio. It can be seen in Table 3.2 that this 

is not the case in reaction no. 1 where the molar ratio of Cp*TiCl3 and 6 is 2.05. The reason 

for this is that a small amount of substance remained in the glass containers after pouring the 

reactants into the reaction flask, this disrupting the accurately weighed ratio of 1.88. Thus, in 

reaction no. 2-6 the reactants were washed down to the reaction flask with hexane, leaving no 

remainders in the glass containers.  

In reaction no. 1 the known method for the preparation of 7 was followed except that the 

molar ratio of the reactants was 2.05 instead of in the desired interval 1.84-1.94. After the 
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reaction the intention was to fractionally crystallize 7 from the solution. Two portions of 

precipitations were collected from the solution. It was believed that 7 has lower solubility in 

hexane than the other products formed and the first precipitation from the hexane solution 

would therefore give higher proportion of 7 than the second precipitation. This was not the 

case. The 1H-NMR spectra showed that both precipitations contained very similar products, 7 

having formed but not in high yield.  

The NMR sample from the first precipitation was measured again thirteen days later, after 

being kept untouched in CDCl3 and in contact with light. This 1H-NMR spectrum revealed 

much higher proportion of 7 than had been measured in the same sample thirteen days earlier.  

Selected parts of the 1H-NMR spectra are shown in Figure 3.1 and Figure 3.2. In each picture 

there are three frames, counted from the left side; a spectrum of the first precipitate, the 

repeated measurement of the first precipitate and a spectrum of the second precipitate. In 

Figure 3.1 the peak on the right side in each frame represents the Cp-CH3 protons at 2.16 ppm 

but the two other peaks to the left represent an unknown side product.  

 
F igure 3.1 The interval between 2.20 and 2.14 ppm of the three 1H-NMR spectra from reaction no. 1 

showing the Cp-C H3 protons at 2.16 ppm as the peak on the right side in each frame. 

In Figure 3.2 the peak on the right side in each frame represent the CH(SiMe3)2 protons at -

0.53 ppm but the two other peaks to the left in each frame represent an unknown side product. 

The obvious similarity of Figure 3.1 and Figure 3.2 can be used to conclude that either 7 was 

formed in the chloroform or that the other peaks, that may belong to the same side product, 

were broken down during this period of time.  
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F igure 3.2 The interval between -0.47 and -0.55 ppm, of the three 1H-NMR spectra from reaction no. 

1 showing the C H(SiMe3)2 protons at -0.53 ppm as the peak on the right side in each frame. 

Given the similarity of the first and the second precipitation of reaction no. 1 and the fact that 

the reaction needs to be performed on 50 mg scale of 6, it was decided to carry out the 

reaction several times and combine the products in the end. Presumably this would make it 

easier to fractionally crystallize the combination from hexane, hopefully resulting in a pure 

sample of the desired product.  

The aim was set on increasing the yield of the eight membered ring from the reaction. Thus, 

some alterations were made from the general method, the major change being made to the 

reaction time. This idea was based on the assumption that 7 might form sometime in the 

heating process but react further while resting in the hexane solution, thereby forming some 

other product. In order to examine this possibility, reaction no. 2 was set off early in the 

morning and the temperature monitored. As soon as the cooling bath reached the temperature 

of 16°C the reaction flask was removed from it and the reaction worked up immediately. (The 

ethyl acetate bath only reached a temperature of 16°C despite the room temperature being 

23°C.) The 1H-NMR spectrum from this reaction revealed that the eight-membered ring had 

formed, but in very low yield.  

Reaction no. 3 was carried out at room temperature for seven hours. The idea of carrying out 

the reaction at room temperature is originated from Bragason s results of the reaction 

mentioned in chapter 3.1 (Scheme 3.1, left). Unfortunately, the 1H-NMR spectrum from this 

reaction showed only a trace amount of the eight membered ring. However, the spectrum 

revealed peaks of an unknown compound as a major product. These peaks were located at -

0.515, 0.12/0.13, 3.16, and 2.19 ppm, the peaks at -0.515, 3.16 and 2.19 having a clear 

integration of 1:1:10, respectively, and might therefore represent the CH(SiMe3)2, OH  and 
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CpCH3 protons of the unknown compound. Despite these exciting results, it was decided to 

follow the schedule of this project rather than examining this further. 

Reaction no. 4 was carried out using the known method but reducing the reaction time to 

eight hours. The 1H-NMR spectrum from this reaction showed that 7 had formed in low yield.  

The last two reactions, no. 5 and 6, had reaction times of 22 and 72 hours, respectively. 

Comparing the 1H-NMR spectra from these reactions shows that a reaction time longer than 

one day does not result in higher yields of 7. In Figure 3.3 and Figure 3.4 the 1H-NMR spectra 

of products from reactions no. 4, 5 and 6 having reaction times of 8 h, 22 h and 72 h, 

respectively, are compared using the same range of the spectrum as in Figure 3.1 and Figure 

3.2. 

 
F igure 3.3 Comparison of the range between 2.20 and 2.14 ppm of the 1H-NMR spectra from 

reactions no. 4, 5 and 6 with reaction times of 8, 22 and 72 h, respectively. The peak to the right in 

each frame at 2.16 ppm represents the Cp-C H3 protons whereas the peaks on the left represent an 

unknown side product. 
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F igure 3.4 Comparison of the range between -0.47 and -0.55 ppm of the 1H-NMR spectra from 

reactions no. 4, 5 and 6 with reaction times of 8, 22 and 72 h, respectively. The peak to the right in 

each frame at -0.53 ppm represents the C H(SiMe3)2 protons whereas the peaks on the left represent an 

unknown side product. 

The products from reaction no. 1, 5 and 6 were combined and dried in vacuo. Unfortunately, 

there was not enough time to carry out the fractional crystallization from hexane on the 

combination from the successful reactions. This will be done as soon as possible along with 

further purification of 7 if needed. As a result, no 1H-NMR spectrum was obtained from a 

pure sample of the eight membered ring. The purest spectrum obtained was from the first 

precipitation from reaction no. 1, the one that was measured again after 13 days in chloroform 

(Figure 3.5). In this spectrum, the peaks at 2.19 ppm, 0.13 ppm, -0.49 and -0.51 ppm 

represent side products, that need to be removed. These peaks were also found in the 1H-NMR 

spectra from reactions no. 5 and 6. 

In the 1H-NMR spectra from all six reactions, no peaks were observed that could represent the 

formation of 8.  
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F igure 3.5 The purest 1H-NMR spectrum obtained of 7: The first precipitation of reaction no. 1, 

measured again after thirteen days in chloroform and in contact with light. 
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4 Summary  

Si6Me11Cl did not undergo nucleophilic substitution reaction with the reagent combination 

P(NEt2)3 / CF3Br and Si6Me11CF3 could therefore not be synthesized. The reason for this lack 

of success with the reaction was confirmed by calculations. The quantum chemical 

calculations made for Si6Me11Cl revealed that the electron density of the target silicon is too 

high to undergo nucleophilic attack, due to its two adjacent silicon atoms.  

 

Six attempts were made at the synthesis of the titanasiloxane complex, 7. The products of 

three reactions were combined in the end but purification of the complex from the combined 

reactions has not been completed. The purification will be done in the nearest future.  

The synthesis revealed four main results: 

 From one reaction, attempts were made to get the pure complex by fractional 

crystallization. Two precipitations were made and 1H-NMR spectra revealed that they 

contained similar fractions of the complex.  

 Unexpectedly, the product mixture had higher proportion of the complex after 

standing for thirteen days in chloroform.  

 If carrying out the reaction at room temperature, only a trace amount of the complex 

is formed but a set of unknown peaks were observed in the 1H-NMR spectrum. 

 Reducing the reaction time to eight hours gives a lower yield of the complex but a 

reaction time longer than one day does not result in higher yields. 
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5 Experimental  section  

All manipulations were carried out under nitrogen using standard Schlenk techniques. 

Solvents were dried prior to use and used freshly distilled. Dichloromethane was dried over 

CaH2 and hexane over sodium wire and benzophenone. Benzonitrile was used straight from 

the freshly opened bottle. NEt3 was dried over molecular sieves and stored under nitrogen. 

Si6Me11Cl was provided by Karl Hassler, [DisSi(OH)-O]3 was synthesized by Ester Inga 

Eyjólfsdóttir and Cp*TiCl3 was synthesized by Dr. Már Björgvinsson. These chemicals were 

used without further purification. All NMR spectra were recorded on a Bruker Avance 400 

are referred to CDCl3 residual signals. 

5.1 Attempts  at  trifluoromethylation  

5.1.1 First  attempt  

CF3Br (0.884 g, 6.46 mmol) was condensed into a reaction flask containing 1 (2.25 g, 6.09 

mmol) in dry CH2Cl2 (5 mL). The reaction flask was placed in a -78°C bath (ethyl acetate / 

dry ice) where the contents of the flask melted. A solution of P(NEt2)3 (1.51 g, 6.10 mmol) in 

dry CH2Cl2 (5 mL) was then added dropwise with stirring. The white solution showed no 

colour changes the first half hour. The solution was allowed to warm up slowly to room 

temperature overnight, with stirring. By then it had turned light brown-yellow. The solvent 

was then condensed off into a -196°C trap leaving a viscous liquid residue in the reaction 

flask. The residue was treated with dry hexane (100 mL) resulting in a two phase solution, 

light yellow-brown at the top with a viscous, oily brown layer at the bottom. The solution was 

heated up to 60°C and filtered while hot. Upon cooling, a small amount of white crystals 

precipitated from the solution.  

The solvent was condensed off until a considerable amount of white crystals had precipitated. 

The remainder of the solution was removed into another flask via a syringe. 
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The solvent was fully condensed off the remainder of the solution, again revealing white 

crystals. The crystals from the two precipitations were, separately, fully dried in vacuo. From 

both samples, the 13C-NMR spectra showed no indication of the desired product having 

formed. 

5.1.2 Second  attempt  

CF3Br (3.303 g, 24.124 mmol) was condensed into a reaction flask, equipped with a dry ice 

condenser and dropping funnel, and containing 1 (2.99 g, 8.10 mmol) in a mixture of dry 

CH2Cl2 (25 mL) and C6H5CN (25 mL). The reaction flask was placed in a -60°C (acetone/dry 

ice) bath where the contents of the flask melted. A solution of P(NEt2)3 (2.38 g, 9.60 mmol) in 

C6H5CN (15 mL) was then added with stirring.  

The reaction was maintained with stirring, at -60°C for one hour and then allowed to warm up 

slowly to room temperature overnight. The manometer indicated that the majority, or all of 

the excess CF3Br had escaped from the reaction flask during warming.  

After stirring for two days, the solution had turned from white to light-peach. CH2Cl2 and 

C6H5CN was then condensed off into a -196°C trap, C6H5CN requiring heating as well as 

vacuum. Ultimately C6H5CN could not be fully removed, leaving ca 10 mL in the reaction 

flask. The remainder was then extracted with dry hexane via a syringe. Removal of the hexane 

revealed a viscous yellow-brown mud. The 13C-NMR spectrum showed no signs of the 

desired product.  

5.1.3 Third  attempt  

In the previous attempts CF3Br escaped from the reaction flask during the warm-up process, 

making it unable to participate in the reaction at room temperature. Thus, it was decided to 

perform the reaction in a closed gas cylinder (lecture bottle).  

CF3Br (2.08 g, 15.2 mmol) was condensed into the reaction cylinder containing 1 (2.08 g, 

5.64 mmol) and P(NEt2)3 (1.67 g, 6.76 mmol) in dry CH2Cl2 (50 mL). The cylinder was 

placed in a -60°C bath where it warmed up to room temperature over a period of 2.5 hours. 

After standing overnight at room temperature, the cylinder was shaken (100 rounds/min) and 

heated at 60°C for 2.5 hours. The cylinder was carefully degassed in a well vented hood. 
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CH2Cl2 was removed from the brown solution on a rotary evaporator, leaving 5 mL of viscous 

brown solution, which was extracted three times with dry hexane via a syringe. 

The solvent was condensed off until some amount of white crystals had precipitated. The 

remainder of the solution was removed via a syringe and the crystals fully dried in vacuo. The 
13C-NMR spectrum showed no signs of the trifluoromethylated ring. 

5.2 Preparation  of  the  titanasiloxane  complex  

 Reaction no. 5. Variations of this reaction are given in Table 3.2. 

The reactants were weighed inside a glove box, under inert argon gas prior to use. 

([CH(SiMe3)2]Si(OH)-O)3, 6, (49.8 mg, 75.3 mmol) was dissolved in hexane (35 mL) and the 

reaction flask placed in a -84°C bath (ethyl acetate slush). Cp*TiCl3 (40.9 mg, 141 mmol) was 

added to the solution with stirring, along with hexane (5 mL). NEt3 

immediately added to the solution via a micropipette. The red Cp*TiCl3 could readily be seen 

in the solution. 

The solution was allowed to warm up slowly to room temperature overnight, with stirring. By 

then it had turned bright yellow. The grey salts were filtered from the solution and the solvent 

was condensed off into a -196°C trap, leaving yellow residue in the flask. The 1H-NMR 

spectrum revealed that 7 had formed, along with some side products.  

1H-NMR (400 MHz, CDCl3 -0.53 (s, J  2 H  1 -‐ Sicyclic  
29 =  13.2  Hz, J  2 H  1 -‐ SiMe3  

29 =  9.9  Hz, 2H, 

CH); 0.11 / 0.16 (s, J  2 H  1 -‐ Si    
29 =   6.4   6.4   Hz, 36H, Si-CH3); 2.16 (s, 30H, Cp-CH3); 3.59 (s, 

2H, OH).  13C-NMR (101 MHz, CDCl3 2.4 / 2.7 (Si-CH3); 3.7 (CH); 12.5 (Cp-CH3); 

129.1 (C5Me5). 
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Appendix 1 13C-NMR spectrum of 1 
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Appendix 2 1H-NMR spectrum of 1 

 



23 

Appendix 3 1H-NMR spectrum of 7 
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Appendix 4 13C-NMR spectrum of 7 

 


