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Iy Draw molecules A and B in their lowest energy conformation, Draw EVERY hydrogen on the
eyclohexane rings and on the CHz groups (you don’t have to draw the hydrogens on the groups labeled "Me™)
Be sure that all the bonds that are supposed to be parallel are paraliel. If your structures are not drawn neatly,
points will be deducted {15 points total).
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2} Of the three most important resonance structures for the molecule shown below, ane is drawn.

4} Draw the other two. Be sure to include all lone pairs and charges in your answers.
b) Draw amows showing how each of the two resonance structures you drew can be derived from the one 1
drew
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3) What is the formal charge of each of the indicated atoms (all lone pairs are shown)?(8 points)

4y Are the following transformations oxidations, reductions or neither? (8 pts rotal)
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31 Draw a Newman projection looking aleng the C-4 - C-3 bond of the molecule shown below. In your
Mewman projection, be sure that C_4 is in front and that the bonds are orented in the same way as in the
cyclohexane molecule (6 points)
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&) Teentify all the mteractions that contribute to the strain energy of the molecules shown below by indicating
the carbons involved in the interaction, and by labeling the kind of interaction it is . Points will be deducted if
you draw arrows between carbons that are not part of an inleraction. If there are no interactions, then say so.
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Ave any of the sbove molecules strain free (circle "yes or "o’ 37 (10 points total)
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Ti Tdentify five errors in the following molecular orbital energy diagram for NH4 and explain in one sentence

why each is an error. IT vou identify things that are not errors, then points will be deducted, (10 prs total)
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23 Curcle the most acidic compound in exch set shown below (6 points total),
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b) Ser #2:  NHg CHy  NHz CHa
€) Sct #3; BH; MHy  “CHs

%) Draw the following substitsents on the carbon chain shown below (6 points):

an dxo-butyl growp at C-3
u tert-butyl group at C-4
a rep-pentyl group ot C-5
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114 Definc strain energy in one sentence (4 prs).
(Tl"'\.l thE'rniﬁr of o wmolecule )~ (the eneray of 4 l""'!F'"t‘hﬁi(qr
c¢train free molecule)

| 1) Draw pictures of a g-orbital and o#-orbital (i.c., draw pictures of the orbitals, not energy diagrams) for
one of the O-H bonds in water. Please be precise in your drawing, and indicated the presence of any nodes
and whether or not the bond encompasses the nucleus of either S.wm. ctg.Fl[S pls total)
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12) Explain why hexane has a higher boiling point than pentane. In your explanation, describe each force that
i involved in keeping the molecule in the liquid phase, and explain how this force operates. You should draw
the molecules as simple ovals and explain the interaction for cach force that is respensible as 1did in class. If
only one force is operative, then you only have to draw one picture Use only the space provided below (5 ).
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13) What is the definitien of an antibonding orbital? In your answerexplain’the rold of any nodes in the
orbital ind the orientation of the nodes with respect to the atoms. You may draw a picture if it would help
vour explanation. Use only the space provided below (4 pts).
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Hzve a safe teip home.




