Question 1 (20 points) Name 1’{"-51

Draw stable structures that match cach of the following descriptions:

a4 {4 pE)  Any structure which has fof an aldehyde and a secondary amine.
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B {4 pts) 2-cyclobutyl-3-methyl-1-butanol

oH

¢ {4 pts)  3-chlora-d4-isohutyl- | -hepteane

Give the correct IWPAC name for the fallowing molecules. You may use cormmon names for
any substitucnts,
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Question 2 (18 points) Name Itey

a, (4pts) Rank the following bonds in order of decreasing dipole mement. (NO PARTIAL
CREDIT)

H-O H-M H-F H-C
H _F } H" ﬂ :; H - N :, H" c_
Most Least

b. iGpts)  Draw the three signiffoant resonance structures of the anion shown below. Use the
corrent curved armew notatior,
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Draw stable Lewis structures for the following molecules. Tnclude all lone pairs and tormal
charpes, it necessary.
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Quesiion 3 (16 points) Name Hey

Afticanone, drawn below, is a naturally oceurring plant-leaf o], Using the numbering system
shown on the drawing, fill in the blanks:

Ring C has the most ning sirain. (A, B, or C)
The hvbridization state of C-15 is SEI .
The hiybridization state of C-3 i3 s5p s R
The hybridization state of ©O-7 s ‘S_Pz .

The functional group containing C-6 and O-7 iz afan _ He bone

The functional group containing C-3 and C-15 is afan __@iléne

The methy] groupon C-14 85 Ci g to H-16 an C-12, {cis, trans)

Cheygen-7 is a Brensted-Lowry _ ase




Question 4 (12 poinis) Wame  Hey

a. (5 pis) Draw a three dimensional representation in the lowest energy conformation of (he
followeing molecule. Show the hydrogens on the cyclohexane ring.

CH.CH,

“C{CHz)s

n. (dpesy Rank the Mollowing molecules in onder of increasing boiling point, (MO PARTIAL
CREDIT)

Rzlane Z-methylpentanc deoeanc pentane

2 ehoy | otone peotine - ok < _ decone
Lowest Highest

o {3 pts) Why did you rank the boiling peint of the alkanes in pant b in the manner that wven
did? .
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Question 5 (14 points) MName Ky

Consider 2-methylpentane. Dirow the Newman projection for each 60" conformation from 7
o 3607 looking down the ©C3-04 bond From C3 w C4. Sketeh an approsimate polential energy
diagram for rotation about the C3-C4 bond with the highest energy conlormation at 0%,

If wou draw a structure for 2-methylpentane on this page. make sure thar it is complete and
correet,
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Question 6 (12 poinis) Nam ey

Dreterming a malecular orbilal picture for ketene (O=C=CHa) as follows:
a (Gptsl  Sketch all the o bonds. Indicate which atommic orbitals are involved in forming the @

b,
5!

Cj-&—'_"_‘ﬁ.._
OD e DG, et Hs
=y

O5p* Cg
F {:EFCEF'

h. (6 psy  Sketch the 7 bonds, Indicate which atamic orbitals are involved in forming the
bonds, Indicate the relative odentation of the T bonds,
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Question 7 (8 points) Name Kty

Using bond dissociation energies, caleulate the AH ., Tor the reaction shown below. Some
nsefu] BDE's are listed below.

CH30H + H:C=CH; ————m= UHy0CHUH;

Bond Enargy (KJ/mol) bands bredien ondd made
C=C 611 - o =i

cCn 234 P e-c

CCao 377 =i

C-C arT

C-H 410

-0 3848

H-C) 435

'S
J.‘:-.'L—h-,,:n1 Bumbonds bro b - St bends Formed

A%, ¢+ BOE (o-H)+ GoR{ezc) - BPE(0-¢) - BOR(¢-e) - BRR(LH)

AM% i o A3 K fmat ¢ G imat = 3BT klmal T 377 K mal = ALk fnsl

AH%y, = ~ 130K fmol

Extra Credit (5 points) Name key

Explain why BF. dees nol have a molecular dipele moment, while NF4 has a molecular dipele
maotnent.

=
) f
;}"( 13:‘;‘_? EFJ s Hanﬁmk plancs - Hrt
F bond |:!|'I[:n'w. i rbnla Cantel facihe Fhor
&?ﬁ*f\:‘; *“3“"3 i3 pyraeidal - e bend En.-'pnu

F ement] doask fdncel fotlh o b ook



