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Please put your name on each exam page.

Please cheek to see that you have all ¥ questions.

Cuestion #

1 {10 points)
2 {14 points)
3 (16 points)
4 [ 24 points)
5 (16 poits)
6 (13 points)
7 {7 points)

Foines Earned

Max: 100

Total

Acld Dissociation Constants K, and pK, Values for Some
TABLEA.2 Brensted Acids® :

Dissoclation Canjugate

Ackd Formula’ constant, K, pK, base
Hydrogen iodide Hi ~10'° ~-10 I~
Hydrogen bromide HEr =107 =g Br~
Hydrogen chloride HEZ ~107 =7 (nll
sulfuric acid HOSO40H 16 x10° —-48  HOSD0"

+
H'_l.l'd raniurm ion H=—0H; 55 =1.7 Ha O
Hydrogen fiuoride HF 35 107" 35 F™

i f
Acetic arid €H;COH 18% 107" 47  CHiD
Arnmonium ion H=—MNH; 56X 10" ag hHy
Water HOH 18x107% 1577 HO™
Methanol CH3OH =107 =16 CHiO~
Ethanal CH;CH,0H =107" =16 CHaCH, 0™
lsopropy| alcohal {CH;};CHOH =107" =17 (CH),CHO™
tart-Butyl alcohal | fCHy)C0H =10718 ~18 {CH LT
Armmenia HaNH =10 =3k HoN~
Dimathylamine {CH3):NH =107 =36 {CHa) N~
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1. (10 points) Write correct IUPAC names or draw the structurcs 45 Necessary.

{ AYCH,CH,),C=CHCH.CH,CH,CH(CH,),
-.3- E—Tﬂgf- 5{ Mﬁ-'iﬂéff— J—W

(B}

H>C= (E) -5 Arowo— 1~ fucoto z-mﬁg
F CH, JE' Lo

(C) trams-3-methyleyelohexanol {most stable conformation) ( O 4 sntollea o C'H_g)
H

oH
s N

2. (14 points} For cach of the fullowing pairs place the letter A or B in the space at the right o
indicate the appropriate answer o the queslion.

{i} Tdentify the stronger hase in each pair shewn below:
{AYNH, or (B)MNH, A
(A) OH or (B) (CHCO B

(i) Tdentify the stronger acid in each pair shuwn helow:

(A) CHLCOCH or {B) CF,COOI B

(A) H.C=CH, or (B) HC=CH B
+

(A) H,NCH,COOH or (B) H;NCH,COOH A

Complete the following acid-base reuclion:
" 5
> (CH3),0-0H, + :F1;

w—=

(CH,),COH + HBr

LT
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3. (16 points)

{1y Arrange the [ollowing alcohals in order of their decreasing reactivily with HBr (imost

reactive first), Draw the structures CLEARLY to receive partial credit,
H
I3, OH

A. |-Methyleyclopentanol
B, Cyclopentylmethanol O—CH.}_ o
-

C. 2-Methyleyvelopentanol &{; H3

A>C>EB
g 7
{ii} Arrange the following carbocations in order of their decreasing stabilidies (most stable first).
Drraw the structures CLEARLY to receive partial credil,

+
A 1-Ethylbulyl eation € ij'--'"ﬂ'z CHaCHC Hﬂit Ha

Decreasing reactivity:

+
B. Penlyl calion EHHCH.ZCHZEHEL'H,E_

. 1-Methyleyelohexvl cation C)d'_c H3

Drecreasing stability: E =A =B

{iii) Arrange the following alkenes in order of their increasing heats of hydrogenation {lowest
heat of hydrogenalion [rst). Draw the structurcs CLEARLY 1o receive partial eredit,

5 H
: LL=C

A, eis-2-pentene HaC New, CHg

' € Hig
B. 2-inethyl-Z-butene & Hy=C=CH - iy
C, l-pentene CHE:' CH—CHz CHp Chig
D. frams-2-pentcne CHz ~ g H

=
H e Cidg CH,E

Increasing heats of hydrogenation: BeDechA £ C
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4. (24 points) Draw clearly the struclure (including stercochemistry where appropriate) of the
major organic product in each of the following reactions:

Bra, light, 100 °C
A, = (ypllsBr z{@,ﬁi

50LC0

B. HOH;CCH,CH=CHCIT;CH,Br CEH,C-CHL CH=CH-CH, CH, B

(1]

Ik, PL S
C1 @ —_FF- Pl |:D
hcat |

H:80 EJ_,_..C HE
0. CH;CI;CHCHOH _— a H'j Bt e -
| heat £
CH;
1
E Ma(-tort-Fu _(I\/(jlnl"
(CH.;,COM &
CH,OH L _ |
F. @ 7 Pi3iy (i) HX o1 Socf,
(i1 7 sTiesn

G, 2-Methyl-Z-butene 15 = E"'?g"?*"‘f“ =k
g,{ﬁ_r?:—_-..:-H-ch B-O-O-R CHy Fx
CHy MNaBr, Ha80, Cre BHLB
H. 1-Butanol - CHy CHy CH, CH, A

hcat
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5. (16 points) Using the arrow formalism, draw a detailed, stepwise mechanism for each of the
follewing reactions:

A
CH.CH.OH
2-Bromo-2-methylbutane aake” = 2-Methyl-2-butene  + 2-Methyl-1-butene
heat
(Carey, page 197)
CH 3 B e
- eta—HJE’FE .

—
CHEH O H El-f
ﬂ*ﬁ_émg(m—"ﬂjg — > CHCH=C @Hj}_'z

¢

CH,CHoH
B B E:‘,:H‘a
N

'I":__C-—CHR_ ':-H_':] —-H— HE_C: {I"J_ CH-E-CH.E

Hf !.‘Hj
B.
OH
Hy0" =
LD ‘Etfi
VJ\_‘_ 5 Ha .:I+ = - F""—_’
+
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6. {13 points) Showing all reagents and intermediate compounds, propose a reasonable
synthesis of each product shown below, starting with the reactant specified in the question.

A Br iy, + Br firn,

-f1_
Ol
i1415¢+
B
+ Bg—
WH
i
Cigre
Ea

s / H

HaG

oW 5
' /

B. Isvbulyl iodide —= t-Butyl iodide (Carey, page 254, question 6.32 )

Cml 5
i
L‘Hj—-'i' =4Oy

lHI

,F'HB K-’-IE'!LELL
Qi -~ CH-—CH3; I — TR
2 4 + B oH

'{-H.a
S0 A T
Chj - Hy
I
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7. (7 peints) Draw a picture showing the orhitals in the gansition state for conceried E2
elimination of an alkyl halide,




