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e m@@f lee “’5‘ e Tl e ) T e a8 N st eyvh o . MUW{M
grouE). o st aar (rmbose. 114_%3&3 Pow
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CoPsOH  ethano] grain aleohal

CHy . methane  natural aas (heating )
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| Cé\—\q. eJrher\e ] } S*’ari"lhg com pound. QDN?’“ |
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- DDT - insecticide.
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L mG=C @ —> -'Cll-_g,—QH + KCL
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ORGANIC CHEMISTRY

Alkanes
Pages 193 - 196
1. Complete the following table:
NAME MOLECULAR CONDENSED STRUCTURAL STRUCTURAL FORMULA
FORMULA FORMULA
- H -
methane CHg CHg4 |
H—C—H
l
H
. H H
{ ethane | { CgHs | i CH3—CH,4 | | |
H—C—C—H
| l
H H
{ propane | { CsHg | [|CHz—CHgo~CHg H H H
o
H0=0=0H
H H H
butane {_ Calio 1| | CHy~CHZCH,CH,4 o H H H H
[
H=0-6=6-6-H
H H HH
CeHi4 [___CHyCHzCHzCHrCHCHy | HHHHHH
R
Ho G- g =6- 606t
. H H HHHH
[heptane] | | GCsHig | | CH3—CH2-CHp-CH-CHo-CH2-CHj HHHHHHEH
: [ T D R
WG em PP e oH
, HHHHHHH
SOLUTIONS MANUAL .
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2. Draw structural formulas for and name the five isomers of CeH14.

PR
. oy
TETETETRTOTH Hee0-gcooy
PoHHHH K HH | HH H | HHH
M TP =0mp0-oh HopH o
HH HHHH H H
n-hexane 3-methylpentane 2~methylpeqtane
P'-i H
]
H—-C-H H=C—H
W W owow
_ H—‘C-'C—C—?-H H- F C- ('3 ?-H
H H , H H ’ H H
H-C—H H—C-H
i i
H H
2, 3-dimethylbutane 2, 2-dimethylbutane
3. Name each of the tollowing compounds: d. CH,
]
a. CH3— CH,— CH~—CH,—cH, CH,
| - -C- - -
CH, CH2 Cc CH2 CH2 CH,
CH3 |
CH:2
]
3-methylpentane CH,
b 3,3-diethylhexane
’ CH3 '

!

CH,4

8. CHg = CH,~ CH - CH, ~ CH,~ CH, |,

*,

2,3-dimethylpentane

: | CH,
CH,

C. C,;HS
CHy = CH - CH, - CH, - CH,

4-ethyltheptane

2-methylpentane

Organic Chemistry
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d. 3-ethyl-4,5-dipropyloctane

CH,

4.

h e
bz i i
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g. 2,2,3,3,4,4-hexamethylpentane

- 2,2-dimethylpropane

H H H H.
I I | I
H-C—H H-C-H H-C—H H-C-H
H ’ l l H H ’ H
| | ! [
H— 'C C C Cc- ? H H—]C~C—C-H
1
‘0 B . i
H-C-H H-C-H H-C-H H-C-H
| | I |
H H- H H
h. 3-ethyl-4-propylnonane
H Alkenes, Alkynes, Aromatics
H—’C—H :
H-C—H Pages 201 - 204
T
_ 1. Give the IUPAC name for each of the following
807 0m6-0-0-G-0- 01 compounds;
H H H , HHHHH
- a. _ - —CH=CH —
H=GC-H CHy= CH,~ CH,~ CH=CH - CH,
H—C—H
e (';_ H 2-hexene
|
H b
" CHg=CH=C-CH,
i. 4-propyloctane CH,
2-methyl-2-butene
L
H~C—-C-C-C-C-C~C—C—H ‘
ror IR c. CH
HHH| HHHH N3
H-C-H CH, = CH~ C~ CH, - CH,
! )
H—-C—-H C
! Hy
H~C—H ,
I'-l 3,3-dimethyl-1-pentene
9 CHy~ CH=CH- CH~- CH, - CH,
[
CH,
[
1 CH,
{4-ethyl-2-hexene
SOLUTIONS MANUAL
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® CH=C- CH-CH, ' “ oHy-CH, o
1 ?

.CH3 . -, C= C\
CH, CH, ~ CH,

3-methyl-1-butyne

itrans  3,4-dimethyl-3-hexene

f. A=
CH,-C=¢C ?H CH, . il

I, - _ )
o CH, CH, . ,CH, CH, ;
2 C= C ¢
: N
CH, CH, CH,
4-methyl-2-hexyne leis 3,4-dimethyl-3-hexene '
|
g- CH, . e
2. Draw the structural formulas and give names for
three noncyclic isomers of CsHyg.
N CHS
H HH H H
1,2-dimethylbenzene N [ N |
s CmC=P-C-0-H i
H H H H
h. HQC - CHz 1-pentene
1 1
i P
cyclobutane H=C-C=C-¢c-C-H
H H H
. 2-pentene
i.
CH,
H H
H, o
"\CHé"CHa : } ,C=C-C-C-H
H H H i
1-ethyl-2-methylbenzene H- "3“ H
H
j ) 2-methyl-1-butene 1.
: - CH, ; . ‘ -
HC C|>H2 )
I
HC CH2 3. Draw the structural formulas and give names for
N cH. 7 three noncyclic isomers of CgHg.
2
cyclohexene H pr; |'-g 1;.;
' H-g-C=0-C-0-H
H H H
i | 2-pentyne
...cont'd next page
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g. 1,4-dimethylbenzene i.  cyclopentene
H\ /H H\ /C\\
/C\ ,C C—H
H H\  /
o g0 -
/ C\ H H
H H
- j. cyclohexyne
h. 1,3-diethylbenzene
i e
H H \C/ \C
N _/ /
H\ /C\ H
C\ H H H
H N Ve
/ \C/ N
H N H
H H
H—C~H
!
H—C~H
]
H
-5, Complete the following table:
NAME MOLECULAR STRUCTURAL FORMULA
FORMULA
2-pentense CsHio H HHHH
A
H-C—C=C—C—?—H
| f ,
H H H
[ ipentyne | [ Csts . | HoHoH
’ H-C=C-C-C-C-H
I
H H H
CaH
[ prepyne ] [ H
i
H-CEC—?—H
; H

... ‘cont'd next page
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NAME MOLECULAR STRUCTURAL FORMULA
FORMULA
(54 dimethyl-a-hexens ] | [ Cabws ] HoHoH H o H
’ H-C-C-C=C-C-C-H
| P
VI I
CH;  CH,4
2-methylpropene
H |
N
C=C—-C—H
-7 7 I
H H
H—C—H
|
H
[ cyciopropane | | { CaHg | /CHZ\
H,C — CH,
1,3-pentadiene '
L Cofe | 4, HHHH
N
C=C-C=C-C—H
/ |
H H
1,3-dipropylbenzene - :
propy [ H, ] 'l'* }ﬁ I'-i
H=-G-0-H
H H
H
gmomgoH
H H H
/
SOLUTIONS MANUAL 6
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Hydrocarbon Reactions

Pages 208 - 209

1. Write a balanced equation to represent the
following combustion reactions:

a. Combustion of butane in very short supply
of oxygen.

5
C4H1o(g) + 202(9) b d 4C(5) + SHQO(/)

b. Combustion of hexene in limited supply of
oxygen.

CeHizg) + 602 — BCOy + 6H0

c. Combustion of propane in abundant supply
of oxygen.

CaHgrg) + 50z — 3COuy + 4H,0,

d. Combustion of benzene in very short
supply of oxygen.

3
CeHog) + 2029 — 6Cs) + 3H0p)

e. Combustion of ethyne in abundant supply
of oxygen.

5
CaHzg) + 7029 — 2COz + HOp

2. Write a balanced equation to represent the
following substitutlon reactions. Represent
the organic product with a structural formula and
name it. (Primary or next product only)

a. CgHe(g) + Clg(g) -

CaHe(g + Clogg — CHsClyg + HClg,

a H
(I

H- ?— { -H
H H
chloroethane

b. CHgClyg) + Clagg) —

CHQC'(g) + C‘Z(g) —> CH2C'2(g) + HC'(g)

]
H-— ,C— Cl
Cl
dichloromethane

c. CHQClg(g) + Clpg) —

CH2C|2(Q) + Clg(g) - CHC'g(g) + HCl(g)

Cl
!

H- 'C— Ci
Cl
trichloromethane

d. CgHg(g) + Brarg) —
(Two possible isomers--show and name
both)

) CgHg(g) + Bfa(g) - C3H78r(g) + HBI'(g)

(92t o

-0~
-0 -I

H= i
Br H H
1 ~brom9propane

—H

il
H=0=0=0-H
HHH
2-bromopropane

Remember, the Br can replace any hydrogen in the
C3Hg reactant.

SOLUTIONS MANUAL
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e. CqHiog) + Fog) —
{Two possible products--show and name
both)

c. propyne + 2Clarg) —

Cabhog) + Fag = CaHoFyg + HF g
FH HH
1 | | I
el
H H H H
- 1-fluorobutane
H H H H
| | | |
H =g o
H F H H

2-fluorobutane

C3H4(g) + 20'2(9) - C3H4C'4(g)

ooy
alaaal
ct ¢ H

1,1,2,2-tetrachloropropane

d. 1-butene + HCl(g) -

(Two possible products--show and name
both)

Write a balanced equation to represent the
following addition reactions. Represent the
organic product with a structural formula and
name it.

a. ethene + Brag) —

CaHagg) + Brag) — CaHsBrag
H H
! 1
H-C-C—H

I
Br Br

1 ,2-dibromoethan9

C4H3(g) + HCl(g) - C4HgC|(g)

3 p
Hog=§=0- 0=
HHHH
1-chlorobutane

e
H- 0= =g~ 6-H
HHHH
2-chlorobutane

e. 2-butyne + 2HClr —
{Two possible products--show and name
both) :

b. propyne + Clag —

03H4(g) + Clg(g) e d CaH,;C'g(w

cl H
! |

H—C=?—P—H
Cl H
1,2-dichloropropene

Cabo(g) + 2HClg) — CaHeCloyg
H HCOH
Vo

H 0= 0= g-0-H
H C HH
2,3-dichlorobutane

o
H=0= =00
H Cl H H
2,2-dichlorobutane

QOrganic Chemistry
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4. Draw the structural formula and give an {UPAC
name for the monomer that would produce the
following addition polymers:
*ygrenanana

]
~-C-C~-C-C-C-C-C-C-C-C-
S N T e T T R R
HHHHHHHHMHMH

g
C=¢

" H H

chloroethene

Blr Elir B|r i?r Blr EISr B'r B'r !?r B'r
-c-¢c-¢c-¢c-Cc-¢c-c-c-Cc-Cc-
| I 1 | § 1 i | | |
H Br H Br H Br H Br H Br

E'Br ?r
¢=¢
H Br

1,1,2-tribromoethene

5. Draw a segment of the addition polymer that

b v cl
C=cC
Vi \
H Cl
o g
e aee
H Cl'H d

Alcohols, Aldehydes and Ketones

Pages 214 - 216

1. Name the following alcohols:

& CH,~ CH,~ CH- CH,
!
OH

2-buténol

o

CH,~ CH— CH = CH, -

could be formed from these monomers: OH
& F ,F
c=¢C 3-methyl-2-butanol
/ \
F F
¢ CH,~ CH- CH,~ CH- OH
|
FFFFF CH, -
I I I
ToTeTETeTe
FFFFF 3-methyl-1-butanol
/
SOLUTIONS MANUAL .
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2-methyl-2~butanol~

d. ’ C.
o
CH;— CH, - (;'J- CH,~ CH, )

OH ' |
H-C—H
H H H
[ o

3-methyl-3-pentanol H- C-C-0-C- H

H OHH H

€ CH,~ CH - CH,~ CH~- CH,~ CH,
] |

!

OH OH

i
2,4-hexanediol He G—H
Ho|

f. ?Ha H—'C-*C—(I)—OH

HO—‘CH,Z— CHZ— CH- CH2— OH H l H
) ' . H-C—H

]

H

2-methyl-1,4-butanediol.

e. 3-methyl-3-heptanol
2. Draw structural formulas for the following
alcohols: f;l
‘ H-C~H
a. 3-heptanol }'_1 .H '.H ,H }.'{ ',*
H= =0 0=6=0-0=6H
R R HHOHHHHH
H-C-C—-C-C-C-C—-C—H
X T TN T R I
H H HHHH

OH .
f. 3,3-dimethyl-1-pentanol
b. 2-pentanocl H
I
H—C—H
H HHHH ’ H H'l H H
| | [ ! | | | j
H=¢-g=0-0-0~H OH=0=$=C=0=0H
H OHHHH H H ' H H
H—C—-H
|
H
i/
SOLUTIONS MANUAL
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3. Name the following aldehydes: f. A 0o
y

/4
a //O CHG—(CHz)B—,C\H
CHS* CH2 - CHZ— C\
H
decanal
butanal

4. Draw structural formulas for the followmg

b. - aldehydes:
?Hs 40
CH;— CH- (lJH— CH, -~ C\ . _a 2,2-dimethyipentanal -
H - v A
CH3 '
‘ i}
H-C—H
3,4-dimethyipentanal H H H ,
I o
H—C-C*C—C—C//
: [ A
c. 40 HHH H
CHy= CH,~ CHy— CH, - C H-GC-H
H H
pentanal b. heptanal
: HHHHH
d. ?Ha,/o |l|||ﬁ¢0
CH;—C -C A A
! “H HHHHHH H
CH,
c. butanal
2,2-dimethylpropanal
H H H
o 0
€. OHy CHy o H-Cc-Cc-c-c"
4 r T H
CH, - c—c o H H H
CH CH H

2,2,3,3-tetramethylbutanal

vHEMlSTHY 20 - Notes and Problems .01 - Organic Chemistry 5‘} . i




d. 2,2,3,3-tetramethylbutanal : C. 0

|
CH,~CH-C~- CH- CH,4
H H I oo
| I CH,4 CH,
H-C—H H=-C—H
H
| ‘ \ 4,0
H- ?— ] C-C_ . 2,4-dimethyl-3-pentanone
nloo ]
H-C—-H H-C—H
! I d. o
H H n .
CHy - CH, - C~— CH,~ CH,
e 3-ethy|—2;methyloctanal
; 3-pentanone
H HHHHH H
[ S N R B | ,/O .
H-C—-C-C—C-C-C c-C e. O CH
S S T N l l \H Yoy
H HHHH CHy~ C— C— CH,~ CH,
H—-C-H H-C—H i
! |
H—C—H H CH3
| ,
i |
3,3-dimethy!-2-pentanone :
t. 2,3-dichloropropanal H
f. ? !
H H - - C- - — '
A ,0 CH, - CH, Cc (%H CH,~ CH, !
Hm 07N cH, |
H 1
cl CH, ‘
5. Name the following ketones: 4-ethyl-3-hexanone l
a O 7
" G
CHy ~C - CH,~ CH,~ CH,4 6. Draw structural formulas for the following e
‘ ketones: ' !
: a. 2-heptanone 4
2-pentanone g
b Hoof Wi
R H= G- C=G-g-0-0=0~H
CH,3—C~CH—CH3 /] H HHHHH
3-methyl-2-butanond
SOLUTIONS MANUAL
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b. 3-heptanone

H HHHH

[ A

H‘C-C—C‘-P—IC-?-('Z—H
H

!
H HHHH

¢. 2,2-dimethyl-3-pentanone

f. 4-methyl-3-hexanone

HHOWHHH
[ R | R T |

H"?‘lC—C—*C~P-C—H
H H H H
H

Carboxylic Acids and Esters

Pages 220 - 221

H
H—C—H
H O H , H ,
| | R A |
H-C-C~C=-C-C-H
H l H H
H-C—-H
|
H

1. Name the following carboxylic acids:

a " CH,
!

CHy = CH-CH-C

3 | \

O-H
CH,

40

2,3-dimethylbutanoic acid

b
: H
fHa o
CH,-C-C
Pl o-H
CH,
2,2-dimethylpropanoic acid
C. CHa

| //O
CH,= CHy= CH- CH-C
| \

v, ©O°H

2,3-dimethylpentanoic acid

SOLUTIONS MANUAL
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d. CH ¢. 2,2-dimethylbutanoic acid
bl 49
CH, - CH— CH~CH, - C
’ ! \O--H H
CH, !
' H-C-H
CH, HoH
b P O
H-C-¢c-c-c,
L H H I O~H
3-ethyl-4-methylpentanoic acid
H-C—H
!
e H
: CH .
C,:Hs 73 Y
CH,— CH ~—|C—CH2_C\ d. 3,3-dimethylpentanoic acid
O—-H ,
CH,
"
3,3,4-trimethylpentanoic acid H=C—H
H H | H
[ ' ,/O
f ‘ H=C=0=C=0=C
' 40 HH| W OH
CH,~ (CH,)g~ C . H=C=H
© . H
decanoic acid | e. 3-ethylheptanoic acid
. H
2. Draw structural formulas for the following I
carboxylic acids: H- IC“ H
o H—C—H
a. hexanoic acid HHHH H
[T I R 40
4-5=0-g=p=0-0-07
HEHBHE - HHHHHH OH
H-C-C=C—G-C-C" :
AR
HH HHH {.  3-methylbenzoic acid
b. heptanoic acid
H
1 C//o
H-C N
HHHHHH _
A I A ll-i O-H
-0 8- =5-0-0
HHHHHH OH ,
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3. Write structural formulas and give the IUPAC
name for the esters formed in these
eslerification reactions:

a. methanoic acid + ethanol —

O

@)
I"(:U -
I‘CI) -

I

ethyl benzenoate

H— 04 H H m T
“o- (';, ('3_ H f.  hexanoic acid + 2-butanol —
o
H H
ethyl methanoate }"i
e o
b. butanoic acid + 2-pr | : Y -
T Hpmpgmpp-ol MmO
H HHHH 0—¢C
H —_C—
H oW oK o, , ] H ? H
+© H-¢r
H-g-c-c-c” .@” H
L{ }14 II-I So—o 4_ H 2-butyl hexanoate
l
H—-C-H
|
H 4. Name the foliowing esters:
2-propylbutanoate
a.
CH, o
c. ethanoic acid + 1-pentanol — CH,= CH,—CH ~ CISH -G \
CH, O~ CH—CH,
H
2% Hom
H=C-C H HH .
) NS A N ethyl 2,3-dimethylpentanoate
Mo 0TGE66-0-u
HHHHH
pentyl ethanoate b. CH, , o)
CHg~ CH= CH=CH,= G
d. propanoic acid + 1-butanol — CH, O~ CH,~ CH,~ CH,
';4 }ﬁ //O HHHH propyl 3,4-dimethylpentanoate
H=C=-C=C_ V1 ' |
HH  O7P70=C-C-H
H H HH
¢ 0
butyl propanoate 7 CH
_C\ ] 3
C / O-CH
e. benzoic acid + ethanol — |
CH,
2-propyl benzoate
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5. Write the equations to describe the making of

a. pentyl propanoate (apricot flavor)

HHHHH H H H H
I o ,/O P 40 Y
Hog--pmGg-on + Hmpmp=ol > wmgmomel [PV U e ko
H HHHH H H O—H H H 0~=C-¢-C-C-C—H
H HHHH
b. octyl ethanoate (orange flavor)
HHHHHHHMH H H
(T T R I A A
He-G=G-G-C-0-G-gmon ¢+ H-g-cl  —= wmemol FPR R ko
HH HHHHHH H O-H H 0-C-¢~0- G-~ C—G-C-OH
HHHHHHHH
Amides and Amines c. ,0
7
CH,—CH,~ CH,— CH,—C CH
Pages 225 - 227 IR R N
\
1. Name the following amides: CH,~ CH,
a. ;
4 © ethylmethylpentamide (pentanamide)
CH, - CH,—-C H
\ /
N\
H d. e
CHG—CH2~C\ ,H
propamide (propanamide) ' N \
CHy4
> +9 ' | |
CHG_ CHZ— CHZ—C\ /H methylpropamide (propanamide) .
N
\H
e.
40
CH,~ CH,y— CH,, — C\ ,CH,~ CHy
butamide (butanamide) , N\
CH,
sthylmethylbutanamide
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f. ,0

: H
CHy=CH,-CH,—CH,-C_ H HHHHH
\ — - =
CH,~ CH,~ CH, H=P=¢-¢-c-¢-c_ .
HHHHH N
i
propylpentamide IC‘ H
H
2. Draw structural formutas for the f6llowing e. ethylpropylhexanamide
amides:
a. ethanamide H H H H H o l‘-i 1I-1
C-C-H
H- C C / ro
H o ’ H H
oy, HoOH H H H
H-C-C H \P"l i'-i l'-i
l N C-C-C-H
H‘ N [
H H H H
b. methylpropanamide f.  heptanamide
H H HHHHHH
ror 40 rroror o 0
H-C-C~cC H H-C-C-Cc-¢c-c-C¢c-¢ H
TN sy J T I 1 N N
H H N\, HHHHHH N,
o "
H
c. methylethylpropanamide Name the following amines:
a " H
H ' d
H H | CH3—CH2-CH2—N\
L1 49 ooy H
H~C—-C-C / I
o \N H
) H H H H -
\l | propylamine
pmp-H
H H
b. ., CH,= CH,
CH,~ CHz—N\
d. dimethylhexanamide CH‘?—CH3
4
triethylamine
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c. H a. ethylmethylamine
) 1 .
- CHy—CH, -~ CH,— N
CH,— CH,4 ) H
CHg - CH2 =N N
CHy
ethyl-propylamine
b. diethylmethylamine
d. , CH,
CH,— CH,— CH,— N A
' CH, — CH,4 ,CHz— CHy
CH;— N
- - N
CH,—~ CHg
othyl-methyl-propylamine
c. tripropylamine
e. -
CH.— CH,~ CH, - CH,~ N_ o™ s
g~ YMem M T M T R CHo = CH,~ CH
2 3 G‘lg —CH 27 CH 27 N N
CHz —CHz~ CHy
butyl-diethylamine
d. dimethylbutytamine
t. -
,CH,— CHy
CH,— CH,~ CH,— N, ,CHa
CHZ— CHQ“ CH3 (}43-(}42—0—12-(}!2—N\
CHy
ethyl-dipropylamine
4. Draw structural formulas for the following
amines:
e. heptylamine
. _H
CHg'- CHZ— CHz_ 0‘12" mz —G‘lg“‘ G“lz" N\
CHy
f. methyloctylamine
P H
G‘{g - CHQ"‘ G“lg"‘ G“g"fc}‘lg"mg— CHQ" CHZ_ N\
CHa
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5. <Classify the amines in questions 3 and 4 as primary, secondary, or tertiary amines.
3. a) primary 4. a) secondary
b) tertiary b) tertiary
c) secondary c) tertiary
d) tertiary d) tertiary
o) tertiary e) primary
fy tertiary f) secondary
6 Two monomers are reacted in a condensation polymerization reaction:
e R4 oy 40
d
N-C-C-C-N an c-C
oLy H-0°  “o-H
H H H
1 ,3~diaminopro’pané oxalic acid
Draw a segment of the polyamide that can be formed by the condensation polymerization of these two
monomers.
H H H
Ho v v v H
N—IC—IC—?—N\ //O//O H HH
HHH CC v v v H
N=69=0=N 0,0
HHHH C-C
* * n A * * k-] * * #
/
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