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Seminar Speaker: Prof. Serge Schreiner

Department of Chemistry
Randolph Macon College

Questions for “Reactions of Secondary Silanes with [Pt2(μ-CO)- (CO)2(dppm)2]: Synthesis and Characterization of Silylene-Bridged Platinum Dimers”. Kimberley A. Brittingham, Thomas N. Gallaher, Serge Schreiner.  Organometallics, 1995, 14, 1070-1072.

Answers due to at the beginning of class Friday November 7th.


1. 	 Reaction of bimetallic platinum complexes

(a)	What are secondary silanes? (SA, cit.?)

(b)	Write a balanced chemical reaction that shows the reaction of compound 1 with dimethyl silane to give compound 2. Your answer should take the form A + B → C.  (Use ChemDraw, not a text editor).

(c)	The paper doesn’t say what the by-products are, but there must be some.  What are they?  Hint: balance the reaction making sure to have the same number and kinds of atoms on each side. (SA)

(d)	What is the molecular formula for compound 1?  Yes, you have to count all its Cs, Hs, etc. (SA).

(e)	What is the molecular mass of compound 1?  You could go through the tedious task of adding and multiplying the individual atomic masses, but it is easier and perhaps more accurate to use an on-line mass calculator, e.g. 
https://www.lenntech.com/calculators/molecular/molecular-weight-calculator.htm
 		SA, cit.)

	(f)	What is the molecular formula of compound 2?  What is its molar mass? (SA, cit.)

	(g)	The authors state that they start with 0.100 g of 1.  How many mmoles is that?  Yes, I know the answer is right there in the paper.  I want you to show me how to set up the calculation. (SA)

	(h)	The authors state that they isolate 0.071 g of 2.  How many mmoles is that?  (SA)

	(i)	Calculate their percent yield of 2.  How does your answer compare with theirs? (SA)

	(j)	Elemental analysis is a technique used for determining the purity of a sample.  Based on a known MF and the known atomic masses, one can calculate the percentage a given type of atom contributes to the overall mass of a compound.  For example, carbon (mass ~12) in methane (mass 16) contributes 12/16 or 75% to the total mass of methane.  How much does carbon in compound 2 contribute to the mass of compound 2? (SA)

	(k)	The percentage of carbon was determined experimentally.  (The authors don’t provide the details, but it involves combusting a small sample and measuring the amount of CO2 formed, from which they can then determine the amount of C present.)  What was the experimental value for the percentage of carbon?  Hint: look for “Found C”.  (SA)

	(l)	How do the calculated and found values for C compare?  If a compound is considered to be “pure” the calc and found values should be within ±0.4%.  Has that standard been met in this work?  What might account for the discrepancy? (SA)

	(m)	Here’s an advanced question. The IR spectra were acquired in KBr.  How does that work and how is it different from the ATR you use in the lab? (¶)

	(n)	The IR spectrum compound 2 shows two peaks: one at 1951 cm–1 and one at 1940 cm–1.  However, compound 2 is symmetric – the two carbonyls look identical.  So why do they appear as two peaks?  (SA)

	(o)	Consider the methylene (–CH2–) of compound 2.  In the 1H NMR, the Hs appear as two separate signals.  What are the chemical shifts (δ) for these Hs?  (Don’t forget units!)  Explain why there are two signals.  (SA)

	(p)	Compounds 2, 3, and 4 all show only 2 peaks in the methylene region of the 1H NMR, but compound 5 shows 4 peaks.  Why is that?  Hint: consider the three dimensional structure as shown in Figure 1. (SA)

	(q)	Curiously, the 13C NMR for compound 2 shows only one signal (!).  Explain.  (SA)

	(r)	Some isotope of Pt is magnetically active with spin ½ (just like 1H or 13C).  Which isotope of Pt is magnetically active?  (This is not something you can determine a priori – this is a fact you must look up.)  What is the natural abundance of that isotope?  (SA,cit.)

	(s)	The authors write 1JPt–C = 1780.0 Hz.  What does that even mean?  What are scalar coupling constants?  How are they measured? (SA, cit.)

	(t)	The authors also identify 2JPt–C = 141.8 Hz.  Why are 2-bond couplings smaller than 1-bond couplings? (SA, cit.)

	(u)	What NMR evidence do the authors have that there is a Pt–Pt bond? (SA)

	(v)	The authors claim that during the synthesis of compound 4, an intermediate 6, [Pt2(H)(SiHPh2)(CO)(μ-dppm)2], is formed.  Draw what 6 looks like.  Your answer should take the form shown in Figure 1. (SA)

	(w)	What (unusual) NMR evidence do they have to support their claim for intermediate 6?  (SA)



