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Pre-Lab Questions for Nucleophilic Aromatic Substitution
1. Write two precautions one should use when working with sodium methoxide.-
 Sodium methoxide is corrosive and flammable. Thus, when working with sodium methoxide, it is highly recommended that the scientist or student use proper clothing attire such as goggles to avoid eye damage and fire to avoid creating fire. 
1. Calculate the theoretical yield (in grams) for the product from 0.075 g of 3, 4-dichloro-1-nitrobenzene. Show all calculations.-
 0.075 g 3,4-dichloro-1-nitrobenzene x 1 mol 3,4-dichloro-1-nitrobenzene /192.00 g 3,4-dichloro-1-nitrobenzene = 0.000390625 mol 0.000390625 mol 3,4-dichloro-1-nitrobenzene x 1 mol product/1 mol 3,4-dichloro-1-nitrobenzene x 187.58 g product/1 mol product =0.0732734375 g
Product= 0.073 g 
1. Explain how mixture melting points can be used to distinguish between two compounds with similar melting points.- 
Mixture melting points cannot be used to distinguish between two compounds of similar melting points.
1. [bookmark: _GoBack]Predict the reactivity of Chlorobenzene with sodium methoxide compared to the reactivity of 3, 4-dichloro-1-nitrobenzene.explain.
Chlorobenzene is inert towards most forms of nucleophilic substitution. In particular:
 SN1 mechanism is not likely here because the carbon is sp2 hybridized, the C−Cl bond is strong, and the dissociation of Cl− is therefore not very likely.
SN2 substitution doesn't occur because 1) the C−Cl bond is strong 2) the σ∗ orbital is in the middle of the ring and is inaccessible to a nucleophile.
The SNAr mechanism could be followed if there is an electron-withdrawing group ortho or para to the chlorine atom, but there is no such EWG in chlorobenzene.
The elimination step follows an E1cb mechanism:
The benzyne intermediate is very electrophilic, and nucleophilic attack by methoxide ion proceeds rapidly to give anisole. 
Although this reaction is well-documented with NaOH and NaNH2, I can't find any real-life examples with NaOMe. Most examples of chlorobenzene → anisole reactions involve some catalyst. However, if it were to happen, it would probably occur via this pathway.
Aryl Halides are less reactive than alkyl halides. Nucleophilic aromatic substitution on aryl halides is only possible if a strong electron drawing group is present at ortho and para position to chloride.
Due to their low reactivity toward nucleophiles, the reaction usually occurs at a higher temperature. For example, 1-chloro-4-nitrobenzene the reaction occurs at high temperatures.
Nucleophilic substitution reaction probably occurs through the slow addition of a nucleophile to the ring, and second, step fast removal of Cl group.




Results obtained 
Amount of reactant used (grams) __0.075__
Amount of reactant used (moles) =0.000390625 moles __
     Moles = mass/ molar mass 
     =0.075g/192.00g/mol = 0.000390625 moles 
Product obtained (grams) = 0.073 g 
Product obtained (moles) _____0.00389 moles  
Moles of the product = mass/molar mass
      0.073g/187.58 g/mol
Product theoretical yield =0.073g
X/0.075=97.33%
X=0.073g
Product percent yield =97.33%
0.073g/0.075gx100% 
=97.33%
Write the equation for the reaction. 

    C6H5Cl (s) NaOCH3 (aq)        C6H5OCH3(s) + NaCl (aq)

Post-lab Questions

1. What is the melting point range of your product?
The melting point of the product ranges from 93-96 degrees Celsius.

1. Does the melting point indicate that your product is relatively pure? Explain
No, since the melting point of the product is the same as the individual melting point, one acts as an impurity, and, on the other hand, the melting point was significantly lower. 

