Test #1 Summer 2007 Name: (2pts)
Chemistry 2370.003

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

1. Writeavalid Lewis structure for each of the following: (12pts)

(a) CFBr2 (b) CHsNH ©
(c) C3Hs*™ (skeletal structure (d) C4H4N,  (skeletal structure
provided below) provided below)
H

H._N._H
L X
H n H™ "N” TH

2. What is a* saturated compound” ? (4pts)



3. Indicate whether each of the following molecules are polar or non-polar. (10pts)

@) (b) (©)

CH3OH H,0 CF.
d (e)
@ H CH4CH,CHs
C' g
I\ H
P ¥

4. Calculate the formal charge on each carbon atom in the following Lewis structures. (10pts)

@ (b)

H
¢ .. H
H-C-C H o H
] \ Cc—-C
H H H Sc-H



5. Write the contributing resonance structures for each of the following: (9pts)

@)

+

J

(b)

6. Consider each pair of structural formulas that follow and state whether the two formulas
represent the same compound, constitutional isomers, stereoisomers, or different compounds that
are not isomeric. (8pts)

©

a
(@ F_F F _H Br Br ’ F
| and | N _ 7/ N
C=C and c=C
/ \

H H / \
H™OF YAy N,
(d)
b
(b) ch\ CH, i H
CH_CH2 and H3C_C_CH3 F/C'\"//H and H/CQI//F
/ \ | H F

H3C CH3 CH3



7. Draw abond-line formulafor the following: (6pts)

(@ CH3CH,COCH(CHa)2

(b) (CeHs)CH.CHs

(c) CHOCH,COOH

8. What isthe hybridization (sp, sp?, sp°) at the atomsindicated in the following molecules?
(10pts)

@) -~ (b) -— (©)



9. State whether each of the following alkyl halides are classified as primary, secondary, or
tertiary. (6pts)

(@) (b) E (c) C|3H3
CH3CHchzBr CH~—C—-CH,—Br
3 2
)\/ |
CHs

10. State whether each of the following amines are classified as primary, secondary, or
tertiary.(4pts)

(a) (b)
CHs CH,

N<

CH3—C|3—NH——CH3 Hae N cH,

CHs

11. Circle and name all of the functional groups that are present in the following compound:
(10pts)

o

H,>N

12. Draw three ethers with the formula C4H100  (9pts)



Test #2 Summer 2007 Name: (3pts)
Chemistry 2370.001

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

1. Draw the mechanism for the following acid-base reaction (in other words, supply the curved
arrows necessary for the following reaction): (4pts)

.'O'.
.._ @.. ..@ .
O-H :NH, — = deﬁ +  NH3

.'O’.

2. Place the following compounds in order of increasing acidity (least acidic first): (8pts)

@  oH (b)  oH (©) OH (d)

5 'y T

3. Place the following compounds in order of increasing basicity (least basic first):  (8pts)

(@) (b) (© O (@

O S) ©
@O OH ©)J\ 0 CH4CHy”



4. Placethe following carboxylic acidsin order of increasing acidity (least acidic first): (8pts)

(b) (c) (d)
T i 2 i
Br CHy %~
| 1] CH N /C\ CH N /C\ 3 C OH
CH2 /C\OH 3 CI:H OH s (I:H OH /\
2 F F
Br F

5. Complete the following acid-base reactions: (12pts)

@)
H-C=C-H  + i —

(b)
CHyCHE Na®  +  CHyCH,OH

(©
CH5CH,OH + HBr _—

6. Designate the Lewis acid and the Lewis base in each of the following reactions: (4pts)

@)

Cl
+ -
CH3CH,OH + FeCls CH3CH,~0O-Fe-Cl
H Cl
(b) Br o
AlBrs + @:CHZ—CHS EE—— Br—,/AI—CHz—CHg

Br



7. Both of the following amines are Lewis bases. Briefly explain why compound A is more
basic than compound B. (4pts)

CH3NH, <j>—i\'|H2

compound A compound B

8. Classify the indicated carbon atoms in the following molecule as primary (1°), secondary(2°),
tertiary(3°), or gquaternary(4°). (5pts)

.. |

CH
e
(fHZ\CHZ (st

9. Give lUPAC namesfor the following alkanes: (12pts)

(@) (b)

CHg-CH,-CH-CH,-CHg
¢H2
CH,

©
CHy-CHy-CH-CHy-CHg
CH
8\
CHs CH;g



10. Give lUPAC namesfor the following alkyl halides. (8pts)

(@)
F Br (b) Br

P CH,

|
CH3CH,CHCH,CH,

11. Give lUPAC names for the following alcohols. (8pts)

(@) (b)

CH5CH,CH,OH Q*

OH

12. Draw structures for the following named compounds.  (16pts)

(a) 1,3-butanediol (b) 4-isopropylheptane

(c) methylcyclopropane (d) 2,2-dimethyl-1-pentanol



Test #3 Summer 2007 Name: (2pts)
Chemistry 2370.001

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

1. Placethe following carbocationsin order of increasing stability (least stablefirst): (6 pts)

(@ + (b) (©

) O %

2. For the following molecules, indicate if they are chiral or archiral: (8pts)
@ (b) ©) () Me

2-bromobutane 2-methylbutane Br>©<Br NH
H H Me

3. Draw the potential energy diagram for the bond rotation about the C1—C2 bond of propane.
Also label the diagram with the appropriate Newman projections. (8pts)



4. (@) Draw the two possible chair conformations of cis-1-Bromo-4-fluorocyclohexane.
(b) Indicate which of these two conformations is more stable. (6pts)

5. Assign (R) or (S designationsto each of the following compounds:  (6pts)

(@) (b) (©)

Me\ /Me
C R WBr
Me™ N\ \
wC—C=C-H wC—CHg NH>
H / HO / Br
Mée H

6. Calculate the maximum number of stereoisomers possible for the following molecule: (3 pts)

Br
M



7. Circle the term that describes the relationship between the pairs of structures below. (8pts)
H
HsC Bral, _CHy CHs CHs
H——Br Cl——H
Fue/ oy H——CI —_
=) CHs Br H
H H CH, CH,
same compound same compound
enantiomers enantiomers
diastereomers diastereomers
constitutional isomers constitutional isomers
H Br H H
X e
Br H Br Br H Br Br H
same compound same compound
enantiomers enantiomers
diastereomers diastereomers
constitutional isomers constitutional isomers

8. Using curved arrows, write amechanism for the following substitution reaction: (5pts)

0] O
O @ + Bra_ —_— \/\O)K +  NaBr




9. Give structures for the major organic product(s) for each of the following reactions. (35pts)

(@
Pt, solvent
@ o H —rsesure.
pressure

(b)

cl
—_— >
O/ +  NaOCHj

(©)
CchHchzBr + NaOH —_—



()
B ~_Br + 2NaSH ——>

(®

50°C
| +  NaOCH,

@)
H

W& + NaCN E——

H

10. Using any reagents necessary, outline a synthesis of the following compound via Sy2
reaction: (5pts)

@O_CH2CH2CH3



11. Circle the structure that best depicts the transition state for the following reaction: (3pts)

CH3CH20H28|’ + NaCN —_— CH3CH20H20N
(@)
F_I;r5+ (b) E}rs_ () (d) B
CH4CH (':H Lo + H CH4CH Ic
3L~ LG CH3CH,—C: o 3L~ L
H CHCQ _ T
E : H CH3CH, C\H : H
CN CN CN
S+ 5 o+

12. Using curved arrows, write a mechanism for the following elimination reaction: (5pts)

Me — Me Et  Me
Etﬁ—%“ + NaOCH; — » >_<
H Br

Me H



Test #4 Summer 2007 Name:

(1pt)

Chemistry 2370.001

In putting my name on this exam and turning it in I am certifying that it is my work alone.

1. Using curved arrows, draw the complete mechanism for the following elimination reaction

(show all stepsinvolved): (7pts)

/\H{ 85% H;PO,
heat Z

OH

2. Designate the following alkenesas an (E) or (Z) isomer: (4pts)

(@) b
c H (®) INc-Br

c=c |é
Br CH,F CH3~ ~"CH,CHj,4

1-bromo-1-chloro-3-fluoro-1-propene 1-bromo-2-methyl-1-iodo-1-butene



3. Givethe I[UPAC name for the following compounds: (12pts)

() (b)

S 8¢

(© (d)

= Jol

4. Draw bond-line formulas for the following: (9pts)

(@) trans-2-hexene (b) 1,2-dichlorocyclohexene

(c) 2-methyl-4-pentyn-2-ol



5. Reactions. Give the major organic product for the following reactions. (60pts)
(@)

GHs | 75°C
CHy—C-0" Na 4 Br ————>
CHa

(b)

Cl)H
0,
CH3_CH2_C_CH3 M)
| heat
CH3
(©
H
CHs CH3CH,ONa _
Br heat



(d) Br

OLCHS CH3ONa
heat

(e)

Br
© o
+ CH3;CH,—C=C: Na e
heat
)

CH;

H,, Pd/CaCO;

CH3—CEC—C|:H >

CH;

(@)

S



(h)

@

| H,SO,
+ HO0 T~

0

O/ (1) Hg(OAC), / H,0
(2) NaBH,, NaOH

6. Synthesis. Starting with an alkyldihalide and any other necessary reagents, outline a
synthesis of the following molecule (in other words, how would you make this product): (7pts)

CH3;—C=C—CH,CH,




FINAL EXAM(A) Summer 2007 Name: (1pt)
Chemistry 2370.001
In putting my name on this exam and turning it in | am certifying that it is my work alone.

1. Givethe lUPAC name for the following compounds. (6pts)

(@) (b) ©
/\/\/OH /i(\ 4(_/

Br

2. Calculate the formal charge on each nitrogen atom in the Lewis structure given. (2 pts)

H

. o_ - /
N=N=C{
H

3. Givethe hybridization of each of the arrowed carbon atoms in the compound shown. (4pts)

4. Classify each of the following functional groups as primary, secondary, or tertiary. (3pts)

(@) (b) (c)
GHs

H3C—C—CH,Br CH3CH,0H
CH,

(an alkyl halide) (an alcohol) (an amine)

e
HsC-CH-CHs



5. Reactions. Give the maor organic product for the following reactions. (64pts; 4pts each)

@
Br,, heat
(b)
HBr o
NN peroxide

(c) (show the appropriate sterochemistry for product)

(1) 0OsO,4 _
(2) H,0, HO

@ CHsz CHs
NaOCH3
CH3—CH2—(|3—CH\ heat

Br CHs



H CH—CHs (1) BHz: THF
(2) H,0,/ HO

(®

(1) KMnQOy4 (excess), -OH, H,0, heat
(2) HzO* -

(@)

Brz
ccl,

Y

(h)

+ Br2 + Hzo e



@

CHs _CH,CH,CHs

c—cC

H CH,
)} o
How
o)
)
CHs

\
CH3=C—CH—CH,~CHj

OH
CHs

o

H—C=C—CH,CHj

(1) Og, CH,Cly, -78T

(2) Zn/HOAc

NaOH

Y

85% HsPO,
160 C

NaNH,

Y

o

Y




(m)
CHs CHs  CHy

-] N heat
Na® “0-C-CH;  + CH-C-CHy~CHy ———>
CHs /
CH3 Br
(") CH;
_ 2 HBr
H-—C=C-CH —_— >
CHjy
(0) CH _
L MO () Hg(oAc), / H,0
c=c, >
CH, H (2) NaBH,, NaOH
P
NaO /ONa . Br\ Br

\ /
CHZ_CHZ CHZ_CHZ



6. Synthesis. Using any necessary reagents, outline a synthesis of the following polymer (in
other words, what starting materials would you use to make this product): (4pts)

MNWVCHZ_(I:H_CHZ_(I:H_CHZ_(I:H_CHZ_(I:H_CHZWMN
CH; CHy;  CHs  CHs

7. Placethefollowing acidsin order of decreasing acidity (most acidic molecule first). (2pts)

(@) FH (b) H H © H H @ o
F—C—C-OH H-C-C-OH F—C—C-OH g
| | | | | | M

F H H H H H H3C OH

9. How many stereoisomers are possible for the following structure? (2 pts)

T ¢
H-C—CH,—0-C—H
CHs CHs

10. How many carbon peaks would you expect to seein the *C NMR spectra for each of the
following molecules: (4pts)

(@) (b) HaC o

\ I
HgC@Br CH—C—CH,—C=C~CH

HsC



11. Determine the structure of the following unknown compound based on its molecular formula
and its IR and *H NMR spectra. (4pts)

C4HgO2

12. Determine the structure of the following unknown compound based on its molecular formula
and its"H NMR spectrum. (4pts)

C4HgBr



