Test #1la Spring 2007 Name: (4pts)
2380.003

In putting my name on thistest and turning it in | am certifying that it my work alone.

NOMENCLATURE

1. Name the following compounds (you may give common names or |UPAC names):
(6 pts)

(@) MgBr

| ®) | ©) (CHamg
CH3CHCH,CHj Li

STABILITY
2. Rank the following cations in order of increasing stability (least stable first): (5 pts)
(e)

(@ b (©) (d)
CH, CH, CH3 CH, CHs

REAGENTS
3. Give the reagent(s) necessary to carry out the following reactions. (8 pts)
0] OH
(@) CH,
Y ?
CH30 —_— CH3O\H/©/
0] @)
(b) Q
CH,OH ? @
o -

SYNTHESIS

4. Givethe organic product(s) for the following reactions. (52pts total; 4pts each)



(@)

QB (CH3CH20H2)2CUL|
r .
Et,0

(b) (1) CH3CH,Li

(2) NH,CI
©  on
H2CrO4
—=" %
)\/\H/ acetone
0
(d) o}
OCH
3+ 2 CHiCH,MgBr

X *+t HBr _40C

(1) 2 CH3zMgBr
O (2)Hcl

(1) ether
—_—

(2) HO"



(9) OH
HO 2 K2Cf207
e

H,S0O,4, H,O

(h)

Br Mg
—_—

(i) o
(1) LiAlH,
(2)H30*

(0]

0 3 o NaBH,
EtOH
o
(k)

_ HBr
-80C



0
N—Br + light
CCl,

(m)

)\)?\/ (1) CHali, ether
(2) HyO" -

UV-vis Spectr oscopy

5. Which compound absorbs at the longest wavelength in the UV spectrum? (5pts)

@) (b) © (d)

RETRO SYNTHESIS
6. Write the two starting materials needed to prepare the following molecule by a
Grignard reaction. (6 pts)
(*note* there are several correct answers possible, but please only give one method):

OH

|

CH,CH,CHj



Multi-step Synthesis
7. Give the major organic product(s) for the following four-step reaction. (7 pts)

OH (1) PBrs
O/\/ (2) Mg, diethyl ether

3 o
[\

(4) H3O"

MECHANISM
8. Using curved arrows, draw the complete mechanism for the following Grignard

reaction (show all steps). (7 pts)

O
1) eth HO
2 CHsCH,MgBr * _Weter |
(2) H3O"
OH

OH



Test #2a  Spring 2007
Name: (2 pts)
2380.004

In putting my name on thistest and turning it in I am certifying that it my work alone and that |
have neither given nor received help to/from anyone or anything.

Nomenclature
1. Name the following compounds (you may give common names or [UPAC names): (3 pts)

(@) (b) o) (©)
o) CHs

/\)K(\@ H CH3\: ‘;
CH

Br 3



2. Draw structures for the following: (3 pts)

(@) 2,3,4-Trichlorotoluene (b) 3,5-Dinitrobenzoic acid (c) butanone

3. For each of the following molecules, indicate which postitions electrophilic aromatic
substitution is expected to occur by labeling the attached substituents as a meta director or as an

ortho-para director. (5 pts)

@ M (b) © @ © o
@) NH 3
N ’ E:I . IID_CH3
M echanisms.
4. Using curved arrows, draw the complete mechanism for the following reaction (show all
steps):
(5 pts)
DIBAL-H is
Q @) the following
o (1) DIBAL-H, -78 °C ’ compound
(2) H,0 - KQ
H-A\I\(




5. Using curved arrows, draw the complete mechanism for the following Friedel-Crafts reaction
(show all steps): (5 pts)

O o)

O - OO

Reactions:
6. Give the major organic product(s) expected for the following reactions: (56pts total---4pts

each)
(a) show stereochemistry for the product

CH40 CN
s :i N ~ A
—_—

CH50 NC

(b)



(c) reduction

-N

c (1) LIAIH(O-t-Bu)3, hexane
(2) H,0 -

(d) ozonolysis

O G
(2) Zn, HOAc
(e)
Brz
Oro e
FeBr;

(®

O o
H,S0,

(@

SO;
conc. H,SO,




BF3

Y

(i) Friedel-Crafts acylation

O
20 oA

) o
©i> + E/éN—Br
(@]

(NBS)

(k)

\

w HBr

60 °C

AICl,

light
ccl,



o

(1) KMNOQO, (excess), OH", heat

Y

(2) H3;0"

I
T
+
=
O
T
\

(n) )
— A
QO + I >
(0]

7. (Synthesis) Complete the following synthesis (give the product for each question mark): (6
pts)

X
HsC™ Cl , Br, , HoNNH, 5
_— p E——— P L !
AIC, FeBrs Ki”



8. (Retro Synthesis) Write the two starting materials needed to prepare the following Diels-
Alder adduct: (5 pts)

CN
\@/
“CN

9. Label each of the following molecules as being aromatic , anti-aromatic or non-aromatic (5
pts)

(a) (b) . (©) (d) (e)

o O o > 0

10. Using the polygon method, draw the enerqgy diagram for the molecular orbitals of the
cyclobutadiene. | haveincluded acircle for you to use for this purpose. (5 pts)




Test#3 Spring 2007 Name:

(3pts)

2380.003

In putting my name on thistest and turning it in I am certifying that it
my work alone and that | have neither given nor received help to/from

anyone or anything. In other words, no cheating!!!!

1. Name the following compounds (you may give common names or |UPAC names):

(2 pts each)

(@) (b)

2. Draw structures for the following: (2 pts each)

(a) N-ethyl-N-phenylbutanamide (b) sodium propanoate

©)
o

/\OJ\/\

(c) 2-chlorobutanenitrile



3. Circle the most acidic hydrogen in each of the following compounds. (3 pts)

() 0 (b) (© 0
i 0
0 & _CHy_ _C.
CHy “CH, cH, ©H o

4. Place the following carboxylic acids in order of increasing acidity (least acidic first). (4 pts)

(© (d)

COOH COOH COOH COOH
OCHjs F NO,
REACTIONS

5. Give the major organic product(s) expected for the following reactions: (72 pts---4 pts each)

@ o

. -78 °C
Cl + (CchHz)chLl >
Et,0

(b)
(1) Et,0

(2) Hz0*

CH5CH,—C=N +  PhMgBr



(©)
O:O +

(@) o
CHs
) M
S S
/\)<

(f (Wittig Rxn)

+ -

PhgP—CHCH;

HOCH,CH,OH

HCN

Y

H,0, HCI

\j

+

(a cyanohydrin)

(g9) Reformatsky Rxn (similar to the Grignard rxns)

(0]

Br

(0]

(1) Zn

Y

(1) LiAIH,

(2) HO"

(2) H0

Y



()
0

~

C
CH3CH,CH,” "H

(i) Claisen-Schmidt rxn

0

0 o)

0O=

2 H”™~"CH,CHj4

(k) o)

O=

Br,, NaOH
NaOH, H,O
H reflux
NaOH, H,O
100 °C
KOH, H,0

2 CH3CH;~  "CH,CH,4 100 °C



0} o) 0 NaOH, H,0

A~ 100°C

m

(1) CHaLi
(2) H30"

Y

(n)
o)

ij HCN
B

(o) Michael Addition

o (1) NaOH

e

(3) HO"

-
Y




()

(@)

WOH PCl,

0 o

CH3CH,NH,
cl

5. Using curved arrows, draw a complete mechanism that accounts for the following reaction
(show all steps). (6pts)

0 o O OH

NaOH, H,O
©)J\CH3 + ©)J\H 2 -
5°C




Quiz #1 Spring 2007

Name:
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

1. Using IUPAC nomenclature, name the following compounds:
(a)

(b)
O

CH3CH,CH,Li

2. Indicate whether the following molecules will be reduced to acohols using NaBH,?

Je :
CH _CH
O o) i CH3)J\O i

CH3

3. Give the major organic product(s) for each of the following reactions:

(@)

O

I
O*C—CH2CH3 H2Cro,

acetone

(b)

CHs

@: 1. LiAIH,
o)
2. H,0

\

(©)

CH3CH,CH,Li —CHsOH

\



Quiz #2 Spring 2007
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

Name:

1. Give the major organic product(s) for each of the following reactions: (2pts each)

(@)
0

1
CHs (1) PhMgBr, ether _
(2) H0*

(b)

Br
i (CH3CH2)2CUL|
ether
c
(© Br,

R heat .

(d)
O (1) ether
NaC=EC-CH,CH;  +

P—

CH3” “CH3;  (2) HCI

2. Rank thefollowing radicals in increasing order of stability (*least stable first*). (2pts)

@) (b) (©)

° [ J
CHS_CH—CHg

(d)

[ ]
CH;—CH—CH=—CH, CHs



Quiz #3 Spring 2007 Name: (2pts)
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

1. Givethe major organic product for the following Diels-Alder reactions and show
stereochemistry where applicable: (2pts each)
(@)

_~  NC A
Sy T
N

CN

(b)

CN A

O . o @ —
CN

() e}
MeO
T

MeO

(0]

2. Retro synthesis. Give the two starting materials that you would use to make the following
molecule via Diels-Alder reaction. (2pts)

CN

—



Quiz #4 Spring 2007
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

Name:

1. Name the following compounds: (1pt each)

(@) (b) (©)

Cl Br
Br~ ; “COOH C|/©/

CHs Cl

Cl

2. Draw the following compounds: (1pt each)

(&) o-dinitrobenzene (b) m-dibrombenzene (c) 4-bromotoluene

3. Label each of the following molecules as being aromatic or anti-aromatic or non-aromatic.
(1pt each)

(a) ()

1]

o (c) (d)



Quiz #5 Spring 2007
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

Name:

1. Givethe major organic product for the following reactions (2pts each).

o)
@ 1 AlCl
N —_— >
t CHy Tl

(b)

FeBrs
Oror v w2

(c) Br

@\ HNO;
—_—

H,SO

Br 2ov4

(d)

H3C. AICI
© + CH-CH,—Cl _ACs

HsC

()

SO,
H,S0,



Quiz #6 Spring 2007 Name: (2pts)
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone.

1. Givethe major organic product for the following reactions (2pts each).

@ o
cl (CH3)2CUL| .
-78 °C
Et,0
(b)
(1) CH;MgBr
CH3CH,—C=N >
(2) HO"

(©)
o)

HOCH,CH, OH
H+

Y

(d)

Y

O /N
HS SH
CH,CHs
H+



Quiz #8 Spring 2007 Name:
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone and that
| have neither given nor received help for anyone or anything.

1. Givethe mgor organic product for the following reactions (2pts each):

(a)

0
©)J\H HCN _
0
(b)
OOH
% (MCPBA)
C.
CH4CH5~~~CH,CHs cl -~
()
chyied i W 2n
—C-C. + —_—
° 7 ToCH;, )J\/ (2) HCI

(d)

C. - +
O D T

Bry, NaOH
CH2CH3 !



Quiz #9 Spring 2007 Name:
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone and that
| have neither given nor received help from anyone or anything.

1. Name the following compounds:
(a) (b)

o o}
A, ! O)W
Br
2. Give the major organic product for the following reactions:
(a) Aldol condensation
M NaOH, H,O _NaOH _
_—
2  CH3CH,CH heat heat
(aldol addition product (aldol condensation product)

not isolated but please
draw the structure)

(b) crossed Aldol condensation

C\CH + (u? NaOH, H,O
H H heat

(©
o]

Il HCN
CH3—CH=CH—CH

Y



Quiz #10 Spring 2007 Name:
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone and that
| have neither given nor received help from anyone or anything.

1. Givethe mgjor organic product for the following reactions:

@)
0

+ CH3CH,0OH >

Cl”~ “CH,CH,CHjy pyridine

(b)
0
CHaCH,—4 CH3OH
o

CHaCH,—

O

Y

(©

O
L L)
CH50” “CH,CH,CH;

H*, heat

Y

(d)

\

)0]\ /@ (1) 2 CHsMgBr
CHs” ~O (2) H30"

(e) o (1) LiAlH,

(2) HO"

CH30” “CH,CH,CHj



Quiz #11 Spring 2007 Name:
Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone and that
| have neither given nor received help from anyone or anything.

1. Givethe mgjor organic product for the following reactions:

(a) Dieckmann cyclization
O O (1) NaOCHg3,

I [l
CH30~C—CH,CH,CH,CH,CH,—~C-0CHs (2 i0

Y

(b) o
- CH3CH,NH,

C
CI” CH,CH,CHs

(©
0

2 & (1) NaOCHj4
CHs—=0" "CH,CH,CHj (2) H0*

(d)

P,0g

CH3—CH3™ “NH,

2. Name the following compounds (you may use common names or [lUPAC):
(a) CHs (b) A
|

CH3_N_CH2CH2CH2CH3 CH3 =N



Quiz #13 Spring 2007 Name:

Chemistry 2380.003

In putting my name on thisquizand turning it in | am certifying that it is my work alone and that
| have neither given nor received help from anyone or anything.

Givethe major organic product for the following r eactions:

(a) Gabriel Reaction

o)
vir () CHaCH,CHBr
(2) NH,NH,
o)

(b) CHj

NH, (1) NaNO,, HCI
(2) CuBr

(©)

1) NaCN
Q—CHZCHZBr ((W)NaCN__
(2) LiAIH,

(e) o
[ (1) NH,CHg
C<
CH3~  ~CH,CHs (2) H,, Pt
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