Fall 08 Organic I Final Exam 200pts (graded as 300pts)

Name

If you do not want your graded exam placed in the box outside my office, then
please check here

1) (6pts) Give one definition of a Nucleophile

b) Give one definition of an Electrophile

c) Give one definition of an acid.

2) Briefly explain what is meant the following terms: (16pts)

Unsaturated Compound

Chiral Molecule

Racemic Mixture

Rate Determining Step

Anti Addition

Thermodynamics

Kinetics

7 bond
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3) Name the classes of compound that the following molecules belong to (E.qg. alkane,

amide, etc). (15pts)

R—0O-0O-R R-0-R R—-0O-H

R~ O-O-H

4) Draw Lewis structures (lines for bonds and dots for all lone pairs) for the following

molecules: (6pts)

(a) B(OH); (b)

of
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5) (14pts): For the below molecule, calculate the number of...

a) carbon atoms

b) hydrogen atoms

C) nitrogen atoms

d) rings

e) sp? hybridized carbons

f) sp* hybridized atoms

\

g) lone pairs (non bonding pairs) of electrons

6) Explain (including curly arrows) why in this electrophilic addition reaction, none of
product A is generated, and product B is formed exclusively. (8pts)

H CHs

H‘Q_'* Chy H-CI
Cl H

Product A

H CHg

H CH H-CI
= 3 H«Q—'—CHg
H CHjy H CI
Product B
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7) (12pts): For the below energy level diagram...

PReuerg

STReTg
HATERADS

—ENEREY —>

— REACTION cp-omum;;
a) is this reaction exothermic or endothermic ?
b) Will the Equilibrium constant (K) be greater or less than 1.00 ?
¢) how many transition states are there ?
d) how many steps is this multistep reaction ?
e) which step is the rate determining step ?

) which is the fastest step ?

8) Explain why the methyl radical ( *CH3) has H-C-H bond angles of 120°. (7pts)
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9) Name the following molecules in IUPAC form. (16pts)

(@)

(b)

(©)

(d)

(e)

Cl

e

CHs

HO

CH3CH2CH2 CH2CH2CHzBr

H H

,
i

|

Cl
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10) Assign R or S to each chiral center in these molecules. (12pts)

F
.-OH
a
(@) ClJ\CHB

CO,H
Br—r—Br
b
®) Cl—r—H
CF3
OH
HO
OH CH,
CH,F
(d) H CHs3
HOCH, OH
H

11) What is the name of the type of Projection in part (10d) (2pts).

(b) What is meant by the term diastereomer ? (2pts)
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12) (i) Write a mechanism (i.e. curly arrows) for this E1 elimination. (8pts)

Br

S~ K"OCHs, CHsOH )\/\
_—

ii) If four times as much Potassium Butoxide was added, what would happen to the rate

of this reaction? (2pts)

13) Circle the more stable member of each pair (8pts)

@ g

F

Cl
(b) "~ \ &
H
C(CH3)3
H
© CH,CH
H
(d) NBr
CHs

Cl
Cl
F
Br
H
CH,CH3

H
C(CHa)3

H

BrﬁCHg
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14) In the lowest energy conformation of trans-1,2-dimethylcyclohexane, how many
axial positions are occupied by Hydrogen atoms ? (6pts)

15) Answer the following:
(i) Which three chemists invented the priority convention for assigning R and S chirality?

(2pts)

(ii) State the Hammond Postulate. (2pts)

(iii) Explain the difference between stereoisomers and structural isomers. Provide an
example of both types. (6pts)
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16) Give the reagents for 5 of the 6 following reactions of cyclohexene. (15pts)

o |

N

:—o—c
57 e

16b) Write the mechanism for one of the preceding reactions. (10pts)
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17) Give the products in 5 of the 6 following transformations. (15pts)

1) Pyridine, Tos-ClI
2) K"SH

S 1) Pyridine, Tos-Cl
2) LiAIH,
O/\OH

H,SO0, HN

a
heat/ 2) CH4CH,CH,Br
PBI’3

17b) Write the mechanism for one of the preceding reactions. (10pts)
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Bonus questions (up to 2 + 2 points).

List two everyday chiral objects (but not parts of the body or clothing items).

List two examples of common processes that involve an increase in entropy.
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Fall 08 Organic I Final Exam 200pts (graded as 300pts)
Name EMMA FU NG

If you do not want your graded exam placed in the box outside my office, then
please check here

1) (6pts) Give one definition of a Nucleophile

B Yo Joctyn &a\or;, o Lo ‘e

b) Give one definition of an Electrophile

g *\Jc‘a Q/QQ‘UQQ'\ C‘CQ\Q\J‘J T, [—QL)-'\\ %‘C\&

c) Give one definition of an acid.

it N oo Beeis + .

H cﬁoi\u- 3 &-«\Bcluh {‘0 C(‘:\\JQ Hﬁo " Q,QO,\fnp (\E\.ir Clcu\\c)\,gr
2) Briefly explain what is meant the following terms: (16pts)

Unsaturated Compound

&Ej ok \J\CMZ, '\"k& MHM@H f\W«\-fLr u}% Lg-\&j 4'.3 \‘lgdc,knxie\& CCU-'P\{Q"\& ~ '\:“:f c‘\.s& /df

Chiral Molecule A Lc, mQ

\(kt:xs e \\of\—.‘aowf\v\og&kq Mros \‘““‘“KQ'

Racemic Mixture

%( byore  wonkhe \oo%L\ eaaaionary cf% o Clhumd Mo\aude

Rate Determining Step

T\_@ otsank t'c% of = MH\"&.{Q Vo

Anti Addition |
‘N\HM) U&& jmo CCQE\W\ OF QSN on ()‘Qio\‘& ‘G’“ﬁé G& & LmL
Thermodynamics
m \&M\“G o Vs U'v\%u c&luma x, TonhtHn.
Kinetics
e S&«\«h 4 s of  Ceadn,
7 bond

g\&m«a, om@;\c\h« 4 Vo ikl ‘\'a %(M o Gonlat Loé
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3) Name the classes of compound that the following molecules belong to (E.g. alkane,
amide, etc). (15pts)

R-0O-O-R R-O-R R-O-H

Vernide Pl Aokl

O
)J\O H RJ\ RJ\O-R
Tt i
@)
F‘E == RJ\O—O-H
WLGNL Q%xﬁchﬂ
o

T\‘;;&k EU&%

4) Draw Lewis structures (lines for bonds and dots for all lone pairs) for the following
molecules: (6pts)

(a) B(OH) (b) NH
3 Paf
Ao R—=5_Y e i
_ e
HOp L e
| ¢ fC ? ¥
] fl H
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5) (14pts): For the below molecule, calculate the number of. ..
i

a) carbon atoms 1o) ve

b) hydrogen atoms | (t\

¢) nitrogen atoms "l

d) rings D18

e) sp® hybridized carbons S

f) sp> hybridized atoms 6

g) lone pairs (non bonding pairs) of electrons l

6) Explain (including curly arrows) why in this electrophilic addition reaction, none of
product A i1s generated, and product B is formed exclusively. (8pts)

H CH
3 C/Hg\‘-{(Ct H CHj

CH3 m - HHC%
)( CHa ¥ H CI

Product A Product B
\ Vo
H e

@ﬂ H 1-' o Tuu U-C;ta\ W tl‘-(’ﬁ\
Y2 Mt C ) Ry

Cle \‘l(ul L&Q J\'l(\& -k\/:z

ey _ T & Lt wre vicke \»?.Fff@
1Y) r\‘s*rrﬂ_%& Ond 1§ Nk r\?,ﬁ,‘g_u‘hﬂ( Ctig‘ly u\w_S- gﬁ&\ RM\J-@

'fm’“ RN Q/m«@a o Vednho oo

= . f\
Y ot ) YA aj..'f-. ..‘ T
Ly Q,—i \ {}J\a Cedpn 1t
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7) (12pts): For the below energy level diagram...

PRauerg

SThetu,
HATERAS

—ENEREY —>

— REACTWY O-0RDLATE —>

a) 1s this reaction exothermic or endothermic ? f:“\t\_O'H\Q) ‘f"\“
\C

b) Will the Equilibriim constant (K) be greater or less than 1.00 ? |

Lo£$ "\'l«un\ l

c) how many transition states are there ? :l
d) how many steps is this multistep reaction ? )
O
e) which step is the rate determining step ? 3 Q
!

f) which is the fastest step ? \

8) Explain why the methyl radical ( *CHj; ) has H-C-H bond angles of 120°. (7pts)

H" 2”;—-— H C Wy Jo- boads & o lsa '%u.\rs
| = bdadhon.

S ‘%L%\&a-;t\ Gely M. \\L&Lvﬁ o fells kel
e {P‘\@\w o S—\\Mw L@ 1%
/‘Y\t@ W;_Q Qﬁﬂjxor\ OQCMQE:_; ’j}lg rQV\uJ;n\,\(ﬁ
u’\\h\o’\&@g D odiisl .
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