รองศาสตราจารย์ ดร. วุฒิชยั เอื ้อวิทยาศุภร

Experiment 1

Synthesis of Octakis(3-chloropropyl)octasilsesquioxane (ref. 1)

1st week experiment
Today, we will begin with 10 mL of (3-chloropropyl)trimethoxysilane.
Pre-Questions
Please calculate the used volume of conc. HCl, MeOH, and amount of di-n-butyltin dilaurate that we are
doing today.
The density of (3-chloropropyl)trimethoxysilane = 1.03 g/mL
Illustrative equipments for synthesizing Octakis(3-chloropropyl)octasilsesquioxane

Procedure
1. In a two-necked round bottom, A mL of methanol was added, followed by B mL of concentrated
hydrochloric acid with a stirring.
2. To this solution was added dropwise for
chloropropyl)trimethoxysilane (10 mL, C mol)

10

minutes

with

a

portion

of

(3-

3. The reaction solution was stirred for 2 hours and further standing at room temperature for 2 days
without stirring.
4. The dibutyl-tin-dilaurate (D g, E mol) was added into the reaction solution and kept stirring for 30
minutes. (Assistant Instructor will conduct this stage for you)

2nd week experiment to be continued from the last week.
5. The reaction solution was left at room temperature for 5 more days without stirring to completely
form a crystalline product (viscous liquid or gel would be observed upon extensive standing time).
6. The crystalline product was filtered by Buchner funnel, several washed with methanol, and dried
over the air for 3 hours.
7. The dried product was weighted, kept in a vial, labeled (name of compound, your name and lab
group), reported in %yield, and send the sample to your instructor.
8. For the mother liquid portion, evaporation of volatile liquid by a rotary evaporator gave a viscous
liquid (colorless oil).
9. 40 mL of dichloromethane was added into a viscous liquid and dichloromethane layer was washed
for 3 times with saturated NaHCO3 (3×20 mL), and finally washed by distilled water (50 mL). To
ensure its neutrality of the last wash, we were using the pH paper. The organic layer was
evaporated by rotary evaporator to remove all volatile content (please make sure that no more
volatile liquid remaining was observed), finally obtain a neutral viscous liquid and weight this
product.
10. The 1H,

13

C, and

29

Si-NMR spectra, MS (ESI-TOF technique) and TGA of crystalline material

will be distributed by instructor.
Post-questions
1. Could you suggest that in this reaction what the major product is?
2. Could you suggest that what the structures of crystalline product and viscous liquid are?
3. What is the role of dibutyltin dilaurate in this reaction? Could you try to draw a reaction
mechanism?
4. Could you imagine that what kind of further functionalizations we could do on this material?
Example?

The report should be included on the following issues
1. Should be written or typed in Thai language (No copy and paste! your point will be reduced)
2. Introduction (Historical Background of silsesquioxane formations by given 3 examples and their
applications, How our target compound is important? What is the new discovery on this paper,
compared to previous report?) No translation! from “Wikipedia”, I suggest you to read only
scientific journals and the information should be taken from reliable sources through peer review.
Since anyone could modify or correct any information in Wikipedia, no peer review process has
checked on it. Excellent sources might be from
http://pubs.acs.org/action/showPublications?display=journals
http://pubs.rsc.org/en/Journals?key=Title&value=Current
Please look through these scientific journals. There are bunches of silsesquioxane compounds and
their applications in there. You just put “silsesquioxane” in the search box.
3. Objective (what would you expect from these experiments?)

4. Result and Discussion on your products (Apparent observations on each steps of reactions,
Calculation %Yield, Interpret the 1H-NMR (including J-coupling),

13

C-NMR,

29

Si-NMR spectra

in term of molecular structure (no analyzed and summarized the data on those spectra, please
report the information on your noted report and finalize its structure due to the signals),
Analyze only the molecular ion (m/z) in term of [M + ion]+ by ESI-TOF technique of desired
product, and finally calculate %ceramic yield (%by weight of inorganic residue from the data of
Thermal Gravimetric Analysis (TGA)). How about our %yield compared to the literature? Could
you suggest us how to improve the yield?)
5. Conclusion and Comments
6. Answer all pre- and post-questions.
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