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Alfred State College

Chemistry 3514
9 October 2015

Your name: /too pts

1.1. Lewis Model Bonding Part 1 ( 9 pts total/3 pts each)

Sketch the most stable Lewis structures that strictly obey the octet rule for the compounds below:

(include formal chdrges, lone pøirs & indicate Íf symmetríc resononces ore present when necessdry by

writÍng'RES')
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1.2. Lewis Model Bonding Part 2 (9 pts total/ 3 pts each)

a) Draw the best structure for neu'!¡alSOClz that strictlv obeys the octet rule and indicate where the

formal charges are likely to be. Assume O and the two Cl are bonded to a central S.

Best structure for
5 oo, poFr that strictly obeys

Octet rule

a) lf we relax the octet rule but insist on minimizing formal charge, what is the best structure for SOCIz?

(lnclude ollformal chorges , lone poirsl.
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b) With the help of appropriate Lewis models, explain why CO is over 200 times more likely to react with

the iron in your blood than Oz?
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1.3. lewis Model Bonding Part 3 ( 11 pts total)

a) Consider the 4 compounds below:

:O=C-S=O: :O-C=S=O: H-O-C=S-O:
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Which compound(s) (if any) contaín S with a +2 formal charge ? f5, C
Which compound(s) (if any) contain an O with a +L charge ? f5 *D
Which compound(s) (if any) conta¡n C with a +1 charge ? A
Which compound(s) (íf any) conta¡n O with a -L charge C 

* f)
Which compound(s) (if any) contaín have C with 0 (neutral)'óharge ? ß , C
Which compound has an overall 9ghgqe 

(e.g. is neutral): (circle your choice)

ABcDv/
b) For each pair below, circle the compound that is most stable using the rough Lewis model reactivity

rules: (1 pt each/3 Pts total)
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c) Draw both structures with the empiric formula C2H2O2 that satisf¡es the octet rule and results in zero

formal charge on all the atoms. Show all lone pairs (2
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L.4. Pauling's Localized Hybrid Bonding Model (6 pts tota/l pt each) Þ

a) tdentify the hybridization on Ú," bOldgd elements in the compounds below: Ll - C 
-

c-ll

:S=C=O: H2C=P=O
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b) ln the Pauling Valence bond model the number of atomic orbitals must the number molecular

orbitals.
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1.5 Nomenclature of Alkanes (16 pts total)

a) Using just IUPAC rules, name the compounds below: (2 pts each)
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b) Provide common names for the compounds below: (4 pts total/l pt each)
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1.6. Functional groups (8 pts)

Supply the name or chemical equivalent for the functional group designations below:

RCoR'= l<o- t'*. R-cooH= O.!orCr" q.. J 
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1.7 Ring and Rotat¡onal lsomer Language (13 pts total)

A

lD the pos¡tion where the butane structure ¡s

lD the pos¡tion where the butane structure is

Which position afe the methyf s on CZ and C3

anti D t
of butane eclipsing each other -.1ô

Sauqhe ,9.a)

b)

c)

d)

e)

(

I
Using the Neuman projection template to the right, draw the structure associated

with a gauche butane configuration.

u
Consider the d¡chloro ring compound shown on the r¡ght:

for it :

f-^*t ,ttful-ct
f) Sketch (eq; eq) 1,3-dichlorocyclohexane, below:

Whether it is c¡s or trans:uJXLu
cl (eq, eq) 1,3-dichlorqcyclohexane is:

t\Ð trans (circle Your choice)

h) what ring conformation is drawn below t r am a1n¡ f3 o J ring conformer

¡) Decide whether the proposed structures can exist (assuming

1) trans (eq,ax) l,z-dimethyfcyclohexane yes

2)cis (eq,eq) 1,4-d¡methylcyclohexane yes 
.

3) cis (ax,ax) l,z-dimethylcyclohexane yes

4l trans (eq,ax) l,3-dichlorocyclohexane @
JL3

chair form):

@t
no

Cirqle your choice

you con use plost¡c
models provided

to help you decide
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1.8 Free Radical Chemistry of Alkanes ( 26 pts total)

a) Write down 5 facts that cha the reaction behavior of

ii)

iii)

iv)

v)

b)

(1)

(21

c)

1,h'r
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What are the two new key facts connected to free radical halogenation of higher alkanes ? (2 pts)

Write down the mechanism forwarded to explain the overall reaction including how the reaction
eventuallystops (4 pts) t, , )

l) ctr.al,, i".,t.a'lro,n ' Clo ifL lct'
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Cl ' + C4-ct'1,
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C l. + Cl . I cl,L C¿ ' +c4s ' -{ CÍr- cflt
C lls- + cc. -¡ c tåco ù¿+ -c*s -+ 'ö o c#-s

d) Label the various steps with their assigned names next to the steps above (3 pts)
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e) Provide the species, "1r.:ïX.r:T#ir.li.iijl","* for the Activated Energy Diagram(10 pts)
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1.8 FreeRadicalchemistry ofAlkanes (cont¡nued)

f) Assign the correct halogen (X=F Of X=Bf) to the transition states l and 2 below: (2 pts)

React¡on A: 
f_

Transition state 1=> X= t-

Transit¡on state 1
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Trans¡tion state 2=> x= l)t,

Trahs¡t¡on state 2

ri
:l.t.

---ç

:
H

X-H

l')


