Organic Chemistry c3444y
1st Hour Exam

Answer Key



Mame:
1. a (10 pts) It has been observed that the foll owing molecule undergoes unusually facile rotati on about the
central double bond, whereas "normal" double bonds will not rotate 1n such a manner. Using resonatce

structures, provide a simple explanation for this phenomenon.
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This resonance structure, with both rings
aromatic, s a strohg contribuiorn. Therefore,
there is g substantizl armount of single bond
character (o the central bond. Thus rofation Is

possibie
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b (10 pts) Make a prediction as to the relative stability of the tllustrated compound. Would you expect it to
be unusually stable, unusually unstable, or about the same as a regular polyene? Use resonance structures

to provide a simple explanati on for your answer,

S —

THis molecule wolld be expected fo be
unusually stable, since We can draw & fesonahce
structure with ail three nngs aromatic. @
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Mame:

2. (10 pts) Constder the 51 reactions of the illustrated allylic chlorides. Az expected, compound A reacts
quite readily. Howewver, under the same conditions compound B 1z quite inert. Eecalling that the
rate-determining step in the 5yl reaction 12 the loss of chloride to form a cation, explan why compound

B does not readily undergo Syl reaction.
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Highly unstabie antiaromatic
cation. Wil not form.
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Mame:

4. Prowvide detailed mechanisms for the following transformati ons:
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Mame:

4. a (10 pts) There 15 another type of electrophilic aromatic substitution called xitrosation. Provide amech-
anism for this reaction. First, vou must decide what 15 the actual electrophile here, and how it 15 formed.
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b (10 pts) Prowide an explanation for the fact that the nitroso group (IO 15 a deactivator, but an
ortho/para director, O

M
-N"”ff[:l .
Vide must begin by Ei+)
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I ewis dof structune: I:S|EI'I.I'I.I'EF thamn DET‘IEET‘IE:I
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The NO grolp s a deactivator because it 15 ah electron withdrawing grollo just ke a eaboryl oF & Rifro:
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Like the halogens, however, IFiE s foreed to react | will choose arifhodpara to take advahtage of the extra
resonance siruciure that we cahn draw Lsing the Jone palr on the .
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Iame:

5. Propose syntheses of the following compounds from the given starting matenals.
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