Drawing Hydrocarbons

Draw the following hydrocarbons:

3-methyl-2-hexene 1,3-butadiene

* CH_g

‘ * -
= — = CH
CHy — CH= C — CHy - CH, - CH3 CH=CH 2

4-methyl-2-pentyne 2,4-hexadiyne

CH3z

\ -
(:H3_(,?_C-—CH_CH§ CH;.‘.LCLPC—C CHz
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Naming & Drawing Hydrocarbons — Practice Alkanes 1

Name the compounds or draw the structures

e SUTANE
9‘)3_ DIMETRIL b

HyC——CH—CH—CH;

CH,

HyC——C——CH,—CH, 2, &= DmETHLBUTARE

CH,
CH3 Ors
3-ethyl-2 5-dimethylheptane CHy — - oM (A2 = Ln — CHp — QM3
CHz
|
CH, My
Hat—CHz—Ch—H—CH, 2 - DIMET UL HEXANE
CH,
b,
CH;
CH; CH,

H3C—CH—CH—CH—CH; 2,34 = TRIMeTHHL HERRVE

CH;
CH;
CH; CH,
HyC—C CH—CH, 2,4, 3 - TR M Tt L penvTANT

CH,
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Naming & Drawing Hydrocarbons — Practice Alkanes 2
CH,

CH, CH,

H3C"—CH2—CH—CH—‘—CH—CH3 g( q, 6 _ ThmeTRUL Hee ANl

CH,
H3C—CH—-CH2_CH3 3 - My TiM L PEI\)’IWNF
CH,
CH;
CH;
fhe 2.2~ )i T L FENTANE
H3C—CH—CH—CHj
CH3
Cug
{
2,3-dimethylpentane CH, - Cn — c‘\* — My — (bg
CH?_
CH;
\
3,3-dimethylpentane Uz - CHa — C — CHy -~ TH3
\
CHg
CH,
H3C—CH,— CH—CH,—CH,—CHj 2 - METHUL HEXARE

Gr. 11 Chemistry Page 17 Organic Chemistry




Naming & Drawing Hydrocarbons — Practice Alkanes 3

CH,
HyC—C——CH,—CH,—CHj 2,7 - PimETL PENTANE
CH
3 4y
(
(M2
3-ethylpentane cHy - (o - W _ Uy (3
014
2-methylhexane Chy - CH — City - iy — CKy - CHg
CH;
CH,
HyC—CH—CH—CH, 3,4, 5 = TRUMETAML hePTAVE
CH—_CHZ_CH3
CH;
CHZ_CH3

HyC——CH—CH—CH; 23,4 — TAwE TR HEy s

HyC——CH—CH

CH,

mvE
H3C—CH—CH,—CHj 2 - mETrL VT
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Naming & Drawing Hydrocarbons — Practice Alkenes
Name the following compounds

H,C=—CH, [leve
H
H3C—CH_C=CH2 3o METHUL ~ | = GUTENE
CH;
CH3
H3C—CH2—C:CH2 2 - MFT YL - ) - BuTenNE
2-butene CH,—CH= (- CH3
propadiene CH, = C = U1y
H
H,(=—=CH—CH,—C—CH, |, H ~ PENTADIENE
H,C=—=C=—=CH—CH,—CH, |, 2 - PEvT DIENVE
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Naming & Drawing Hydrocarbons — Practice Alkynes

Name or draw the following compounds

HC=C—CH,

CH,

H;C—C=C——CH—CH;

CHs

H;C—CH,—CH—C==CH

He=CiH

3-ethyl-1-hexyne

3-heptyne

Gr 11 Chemistry

?R@?MME

,/’ _ METHUL - A = VUNT\{N(

oy o
2 _ METAYL - | - PENTYME
Frauvt
= (A — (Hq - CH;
viy 2L — LM = kb 2
@ ,
(v
\
CH;
Ci’1;~ (HZ - C ;C —_ C4Z - CMZ - Cl"‘;v
Page 0 Organic Chemistry



Naming & Drawing Hydrocarbons — Practice Cycloalkanes

Name or draw the following compounds

H,C—CH,
\k/

Hz
H,
c
-
H,C \CHZ

HZC“__CHZ

H,C——CH—CH,4

H,C—CH,

1,1-dimethylcyclopropane

H;
3
HZT \TH/
H,C CH,
H\C—CH
2
CH;

cyclohexane

Gr. 11 Chemistry

CqCLo PROTANE

C Yc Lo peN TANg

‘ - ML’/(-H‘J‘:_, Qu'—o’fi\lg

|, 3- DimeTH L CYCLO DCTANE

N , — (Ha

-
~ By
L 1

\."‘_

CHZ S "

Page 21
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Structural Isomers - Practice

1. Name the following hydrocarbons and give their molecular formulae:

a) 2,2 — DiagT FERTANE b)
| Cat Pty
T < ® H*(l:—?—ucu-c~(|:— zl:——c—H
s | |
A g S
“‘f—c—f——i:—cl—“ H._cl;_H H - pRefYL neyTANE
H | H H H I .
H——(ID—H H— C —H Cio Haz
H }
C) (CH3)3-C-CH2-CH2-CH2-CH3 d)
‘ e o H H H
3;9\- DAMETHY L HE X NE | T T | T | T
H—c—clz—c—c—Jc— <I3—C—H
.y | | |
(s H % H H HH—(|3—H H H H
‘ ")‘ _ E'T[‘“ L HQ’FTKJN t
H— C—H
| ~
H ’& q H 20
2. Wirite both structural and molecular formulae for 2,3,4-trimethylpentane.
y
:H‘: L,'{;
CH;'CH-— ({"4~ (K - Cw7 & Hi¢
('\4§
3. Draw:
a) 2,2-dimethyl-4-propyloctane b) 3,5-diethyl-2,4,7 8-tetramethyl-5-propyldecane
yl-4-propy ' Yy
CHz CHz vz lm Crg,
! \ i |
CH; — L — (H,— Ch "/G“)Z‘\s"‘ (_H; CH;-‘ (H- CH—=(CH-C—CHy; —CH= C{H - CHL' C(‘Fg
> = N \ l o
\ £
CAt 7 e CH ¢
(H3 \ C’,d“ i ¢ C13
(’,‘41_ CH{ (‘\‘1
(Mg ' (13

4. State why each of the following names is incorrect, and provide the proper name for each.
(Hint — draw them first)

a) 3-propylhexane c) 4-ethyl-2-methylpentane
PrRevT L HEPTANE pARENT  HExAwE
prse LowiST # v ALPrABLTICAL

('5'1MMYTR\mL)

b) 4-methylpentane d) 1,3-dimethylpropane

2~ METHY P ENTANE P’ENT'.’“ " E’
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5. The molecule 3-ethylhexane is a structural isomer of which straight-chain alkane?

O(TANE

6. Which of the following represent the same molecule? Why?

a) b) CH3-CH2-CH2-CHj3 c) CsHi2 d) CHs-CH2-CH:
H H H H H I
| | | | | CH2
H—C —C—C—¢ —C —H |
A o

O‘{(.\ -7 (DNERMATIONAL \gcm:ns’
Cgfw"‘\l Moy ¢ VLE)

MAVBE C —> Dere NDS onN STK“ lat ANy

7. Draw one structural isomer for each of the following compounds:

a) CHsC(CHj3).CHs b) CH3sCH(CH3)CH(CH3)CHs
5:\4;—("1— Gy - (M4 - CH 2 F‘-’H?' “:,J(__(HL _ LLZ— (Hz/ 6("?
8w iih ¢ o T

8. Would it be more important to store octane or pentane in a tightly sealed bottle at low
temperature? Why?

?; N”.'SNE
P
. e pNen - PeLaR (LDV\
W ,,‘/“\(\ ¢ ) Ci
1T i< L©
o P S
. e3 T AN (oS
=7 2 ] A ~h VAN
U, WV ] ‘ V rsn YE
A 4’ *[ ™M ?

9. The gasoline blend sold in hot climates consists of hydrocarbons of larger molecular
mass than the gasoline sold in cold climates. Why might refiners vary the blends in
this way?

.‘V‘;‘lN”""” T"“.’ F\’C-"‘T \,{LV‘T L\‘T"l

[» St REprSomnn & N o A
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Practice: Alkenes and Alkynes

1 Name the following hydrocarbons:

a HHHHH b) CHaCHCH:2CHs ¢) CHaCH2CH2CHCHCH
I |
H-C-C=C-C-C-H CH:CHs E
| I A - HEXEME
L HH 7 - METHAL PR Tane
A- PENTENE
d) CHs3-CH=C(CHz3)-CH5 e) f)
i K- CHLoRD - (- BuTHNE
a’MUH‘&L» R- BUTfuf H—C—HH
|
H_CEC—T——C—H T cl
l
H—¢c—pnH H—C=c¢c—C—C —H
| I
} W

3,5 - DimTruL~) - BuTHNE
2. Write both structural and molecular formulae for the following (If a compund has geometric
isomers put check next to the name).

a) 2,2-dimethyl-3-hexene b) 3-chloro-4-ethyl-3-hexene
(4g Cy
{
CHz- C — CH=Ccu— (-G CHy -~ 4y = C=c— Chy— Ui
e oa
3 Cg Wb Cl‘*l CqH 5C|
c) 2-butyne d) 3-octene 13
CH;'CEC'CHE CHy - (f; - (M=(CH - CH, - CH5 — CH)_’CHg
Cu Ko Cs Hi
e) 2,4-dimethyl-2-pentene f) 1-iodo--4-ethyl-2-hexyne  CH 2
N \
\ ‘ I \
(M3~ ¢ = = CU— 4y Chy— C=C - Ci— (ky - Cetg
kil CeHiz T
g) 2-methyl-3-hexyne h) 2,3-dimethyl-2-butene
Cdz CHg
P : — 1
(Mz= CH ~ (5 C— CHy_(u, CH; — C= { - CH,
- |
& Wi . (H
} 2
v i ’
Page 29 Organic Chemistry
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3. State why each of the following names is incorrect, and provide the proper name for each.

a) 2-ethyl-3-hexene b) 2,3-dimethyl-3-butene
C‘z‘,’\s CH}
Cug — (e CH = CH- My - CH3 CHy - CH—C = Cny
= Cl‘(}
f— METHY = 3 - heVYTENE -
1,3~ DwmrTur -1 = gutenNt
c) S-ethyl-2-hexene  (hj d) 3-ethyl-2-bromo-4-heptyne
\
Ch
\ ? N B‘r
CHy- H = CH-(\di-CH-LHg \
’ CHz- C — c‘q—czc—o«l~ Cu),
§— METACL ~ A~ HEVTENT ChHsg

H- ETHuL - 5 BRomv — 2 HEPTUNE

4. Draw a structural formula for each alkene with the molecular formula CsH1o. Name each of these
compounds.

(W, = CA- M, - Chy - CHy Chg- QU= CH - iy = (M3
9 'TfNLr
V- PenTowE A= HEE
CHa= C~ on, - (Hy (Hy, = CH= CH - 4y
{
CH, Crz
A - METcy L = |- BaTenE 2. METMHML - | = BuTeNE

CHz - C=CH- CHy
{
Cnz -
A - METHAL = A - BoTemt

5. Draw a structural formula for each alkyne with the molecular formula CsHs. Name each.

A= C = Ry = €y - CHy CHz- € = C— QU= CH3
|-~ PINTMNE 2 - fonvting

ch=0C-(CH~-(Hn3
{
(13

2 - iYL - | BuTYNE
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Naming & Drawing — Practice Aromatic Hydrocarbons

Name or draw the following compounds

: “ICH,

METAY L BENLENE

CH

3
< CH;
| = CTHYL - d,3 DimpTHU L BEN 7T NE
_CHZ_CH3
N1
(",
/\/ M9

l-ethyl-2-methylbenzene L O J

©/ )
H.C

CH,

@ N
CH,

CH3

Gr. 11 Chemistry

S

?PHRH - (T T U BEN 7eNE

kit MR -~ DLETHYL BN ZE NE
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Naming of Benzene and Related Compounds

A) Ortho:
1,2-dimethylbenzene OR 1,2-ethylmethylbenzene OR Try:
orthomethylbenzene OR o-ethylmethylbenzene o-ethylpropylbenzene
o-methylbenzene
CH V9
CH3 4 (”‘Z
| s C

i _CHs CoHs u CHZAC'{? G4
B) Meta:
1,3-dimethylbenzene OR m-methylpropylbenzene Try:

metamethylbenzene OR m-ethylmethylbenzene

m-methylbenzene

Cli P

CH;y

C) Para:
1,4-dimethylbenzene OR Try:
paramethylbenzene OR p-ethylbenzene

p-methylbenzene

s C2Hs
A
@ ©
CH, CQH ¢

Polysubstituted
m
Br
7 - gTMaL = 1,4 - Dime T L BENTENE |- BRome - & - £THM L - § . FLoufe REN Zen T
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Naming Benzene Compounds

Name the following aromatic hydroc

arbons:

1. W= METUYL PRI PML BeWNTENE

CH] e CH1 B CHZ

2 ©- DimeTaML BEMLOND

CH,

CH,
O

3.p-""

FTHu LPROfY L BENZEVE

CH, — CH, — CH,

O

pROYPIL BN 2¢

NE

1,7- DWMETMML- §

CH,
CH,
4 5. 3-FiHuL -2 - PANSLPENTANE | g
CH,
Gl | CH, CH, — CH; — CH,
I CH,
|
Q() CH, — CH — CH, CHy — CH, — G — CH, — CH,
CH,
b €\ - |-PHAENH w<‘"J‘§1\, ,
< - METRML - 1-pHENT VY o AN E L THML =3 5 DimETHAL —
7 g H - ETHAL = |- METHuL - 'f;\.‘\TLg*L?(NZ(N‘r
CH, CH, — CH, — CH, F Cl
\ [ —CH,
/!
C.H, ™ ~\_~""CH,
o CH,

Gr 11 Chemistry

H- Moho - 2 - FLOV@o- 5- METAUL—
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Naming & Drawing Hydrocarbons — Practice Alcohols

Name or draw the following compounds

HyC——OH

H;C— CH,—OH

1-propanol

HyC— CH—CH,

OH

1-butanol

OH

2-methyl-1-propanol

2-methyl-2-propanol

6Gr. 11 Chemistry

PAFTHHNOL

E AN L

oM

\
(M, « (u, - CHg

- PphofsvoL

CHy - CHz — 4, — (U3

PENZENOL

O

\

CH, - Cu- CH,
|

CH;
oA
6'113 - L"‘ — (M;
(M4
Page 41
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Naming & Drawing Hydrocarbons — Practice Organic Acids

Name or draw the following compounds

methanoic acid o

propanoic acid

0

H3C_CH2_CH2—'—C_OH

Butanore ACHY

I
HsC (l:H C—OH
CH;
0

benzoic acid

CH,

H3C—— CH—CH,—CH,—C—OH

Gr. 11 Chemistry Page 44
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Naming & Drawing Hydrocarbons — Practice Esters
Name or draw the following compounds

0
H3C——CH,;—C—0—CH,—CH; CDur  PROPANOATE
I
HyC—C—0—CH,—CH; {THuL  CTHANOATE
I
H;C—CH,—CH,—CH,—C—0—CH,—CH; [TaL PENTANOATE

0
il

propyl butanoate CVly - Cig= (M — ©= 0 = M, ~ CHy— (13

V] CHg
\ [
3-methylbutyl ethanoate (dzy - C— 0~ O, - Cel~ CH = Cuy
ﬁ CH;
H;—CH,—C—0—CH—CH,—CH;, | = METHYL pRoPyL  PROPANOATE
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