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Unit 7 Organic Chem

At the end of this unit, you’ll be able to...

<
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Identify organic compounds versus inorganic compounds based on structure, name, or
characteristics of an unknown compound

Recognize the characteristics of organic compounds
Differentiate between aliphatic, aromatic, saturated, and unsaturated compounds
Name organic compounds based on IUPAC rules, with the help of table P and Q
Draw organic compounds from a [IUPAC name
Distinguish between alkynes, alkenes, and alkanes
Name and identify isomers
Identify various functional groups of organic compounds using Table R:
o Halide (halocarbon) o Organic Acid
o Alcohol o Ester
o Ether o Amine
o Aldehyde o Amide
o Ketone

Categorize various organic reactions properly including addition, substitution,
polymerization, esterification, fermentation, saponification, and combustion.
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Unit 7 Organic Chem

Term Definition
Addition rxn a halogen atom (or atoms) replaces a double or triple bond within
an unsaturated hydrocarbon
an organic molecule that contains at least one —OH (hydroxyl)
Alcohol group attached to the carbon chain. Ex: CH30OH (methanol),
CH3CH20H (ethanol)
an organic molecule that contains a carbonyl group attached to a
Aldehyde primary/terminal carbon. Ex: HCHO (methanal), CH3CHO
(ethanal)
Alkane a saturated hydrocarbon; a hydrocarbon containing all single
bonds; a hydrocarbon with no double or triple bonds
Alkene an unsaturated hydrocarbon containing at least one double bond
Alkyne an unsaturated hydrocarbon containing at least one triple bond
an organic molecule that contains a carbonyl group attached to a
Amide nitrogen within the carbon chain. Ex: HCONH2 (methanamide),
CH3CONH2 (ethanamide)
an organic molecule that contains a nitrogen which is attached to
Amine only carbon or hydrogen. Ex: CH3NH2 (methylamine),
CH3NHCH3 (dimethylamine)
an organic molecule that contains one carboxyl group bonded to a
Amino acid primary/terminal carbon and at least one amine group bonded to
either a primary or secondary carbon.
Condensation a chemical reaction that involves linking two molecules together by

polymerization

eliminating a molecule of water

Dehydration synthesis

(see condensation polymerization)

an organic molecule containing a carboxyl group attached to a

Ester o
secondary/interior carbon
a dehydration synthesis reaction that joins an organic acid and
Esterification alcohol; a reaction that involves the removal of water to join an
organic acid and an alcohol
Ether an organic compound consisting of two hydrocarbon chains joined

together by a single oxygen atom

Fermentation

a chemical reaction that involves breaking down glucose (sugar) in
the absence of oxygen to produce ethanol, carbon dioxide, and
water

Functional group

a substructure that determines the chemical properties of a
molecule (Ex: carboxylic acid group)

Halide (halocarbon)

an organic molecule containing one or more halogens (F, CI,Br, |,
At)

Hydrocarbon an organic molecule containing only carbon and hydrogen
molecules that have the same molecular formula and different
Isomer
structural formulas
Ketone an organic molecule with a carbonyl group attached to a

secondary/interior carbon
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Unit 7 Organic Chem

Term

Definition

Monomer

a single molecule or subunit

Organic acid/Carboxylic
acid

an organic molecule containing a carboxyl group bonded to a
primary/terminal carbon

Organic chemistry

the study of molecules containing carbon AND hydrogen

Polymer

two or more monomers/molecules/subunits chemically combined

Polymerization

the joining together of monomer units by addition reactions or
dehydration synthesis to form polymers

Primary

positional description referring to a carbon at the end of a
hydrocarbon chain; terminal

Saponification

the process of making soap from the hydrolysis of an ester by a
strong base (glycerol is also a byproduct)

Saturated hydrocarbon

an alkane; a hydrocarbon containing all single bonds; a
hydrocarbon with no double or triple bonds

Secondary

positional description referring to an interior carbon that is bonded
to exactly two other carbons

Substitution rxn

halogen atoms replace hydrogen atoms on an alkane/saturated
hydrocarbon

Tertiary

positional description referring to an interior carbon that is bonded
to exactly three other carbons

Unsaturated hydrocarbon

alkene or alkyne; an unsaturated hydrocarbon containing at least
one double and/or triple bond
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Name Date 7-4

Period

Intro to Organic Chem

Ohiective. giffa ; @fffé‘f‘é’f?ffﬂ?fm between organic and inerganic molecitles.
Directions: Exomine the molecules below and answer the questions that follow

Organic Molecules : Inorganic Molecules
HHHH
L R A
| A=gmC-G-g
H H'HHH H | M H “ ..
L I T . — g~}
M-C=C=C~C-C-H  H-C~H ﬁwﬁ H-N-H
Eor ot i H
HH HHH H oo : H
(1) (3) 1. (1y (a)
H- {L}’v’“‘ﬂ H < F
Wo|ow A ] H-0-H PNl AF
{ [ H. M .o £ £
SR L o %

no|ow Ot | (2) (4)
H-G-H A

! H H

&

(2} {4)

1. Compare and contrast the erganic molecules versus the inorganic melecules

2. What atem must be present in an organic molecule?

3. How many cévalent. bonds can a carbon atom form?

Objective #2. Families of Hydrocarbons .
Directions: Examine the molecules below and answer the questions that follow.

H H H "H H.H H H.H H

ﬂ I Pl R
H-C-H H-C-C-H H-C-C-C-H H-C-C-C-C-H

| I i .

H H H H H H - H H H W
Methane: Ethane: Propane: " Butane:
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Date 7-5

e

Name

Period
H OHH H HHH H HHHH
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;ﬁ=@~!§3—ﬂ jﬂw@ C-C-H Fufﬁvﬁ ~C~C-H
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H. 5 'HQ;BH S Ho L gaac

I-Ethens %*Prﬁpan@ .. i1-Butene %P’@gmtene '

' Alkyne Fomily: % L
s H Hoov H HH
\‘ C C H H-¢ fﬂﬁﬁ“fi [ Y ﬂ“*"ﬂ'mfi’ o A= o |

A AR AN T PP So= E%“"f— i
H ‘ CH o
|-Ethyne ~Propyne ‘. I*Bu"iwe. ﬁ ! - “J?aémfymf g +
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1. The alkane, alkene, md xﬂikyﬂg fﬂmmiy are ﬂfmwn @&hydmﬁ@ﬁbm I}e‘frm@ hydmwfﬁ@n

s g fw coe

2. How are the @W@me alkene, and mﬁkym ‘F@xm»&igs Szmg{w? PR

o oA

N
PRRTEE

3. How are the alkane, alkene, and alkyne fmmlzeﬁ different?

4. What does the "ane” suffix mean in an organic compound name?

5, What does the “ene” suffix mean in an organic compound mma?

6. What does the' yﬂ@” suffix mean in an organic wmpmund name?

7. Where in your reference tables cah your find information on the hydrocarbon families?

8. How are propane, ﬁarfn&penws; ﬁnﬁ propyne similar? How are they different?

9. What do you think the prefix inan orgdnic compound nathe stands: fw?

10. Where in your reference tables can you find information on the prefix for organic
molecules? ) N

11. Predict what-the following compounds will look like

a. Pentane b. Hexane ¢. Heptyne
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Name Date 7-6
Period

Hydrocarbon Review
Hydrocarbon Review Questions: |

1. All organic m:mp@mﬁs must contain the element -
a. Hydrogen  b.nilrogen ¢ catbon  d, oxygen

2. Which eiem&ﬁt is @@m@@@@ﬁ of atoms that can. form more than one covalent bond
with one another?

a. llydmg b. helium c. carbon  d. calciom

3. What is the total number of valence electrons in a carbon atom in the ground
state?
a 12 b2 €. 6 d4 -

4. . Which property is generally characteristic of an organic compon
© & Low melting point - b. high melting point . .
¢. soloble in polar solvents d. insoluble in non-polar solvends

5. In general, which property do orgaic compounds shar?

a. Highmeltingpoints b, bigh electrical conduetivity
¢. readily soluble in water d. slow reaction rate
6. A hydrocarbon molecule containing one triple covalent bond is classified as an
a. Alkene b. alkane c. alkyne  d. alkadiene '

7. What is the total number of hydrogen atoms in a molecule ‘of butane?

a. 10 b 6 c. 8 d 4 .
8. By how many carblon atoms does each member of a homologous series differ
from the previous member?
a 1 b2 c3 - d. 4 ;
9, 7 |
é. propane:
10, what is the total num’hgr of pairs of electrons shated Between the twe adjacent
earbon atoms inan ethytie molecule?
a 1 b. 2 G 3 o d 4
1. Which compound is a member of the same homologous series as C3H6?
a. CoHly b, C2Hg o Cafly d. CsHg
12. Which hydrocarbon is a member of the series with the general formula C 07

a. Bthyne b.ethane . ¢. butane  d. benzene
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Name Date -7
Perlod

1:3 Which compound b&!@mgsmm% a!kma series? P
. Gl b, CH c. CeHs d CeHy4

14, Which type of bond occurs in a saturated hydrocarbon mﬁﬁlemﬂe?

a. Single covalent " b. dounble covalent - ..
¢. Triple covalent -+ d. ionic

15. Which type of bonds and solids are chatdet
a. Jonic bonds and ionic solids
b. Tonic bonds and molecular solids
¢. Covelent bonds-and ionic solid l
. d. covalent bonds and molecular solids -

eristic of organic componnds?

16. The four single bonds of a carbon atom are dmaczt%d m'spm t@wam! ﬂm cotners of
a v LS .
a. Regular tetrahedror h f@gﬂlﬁf ﬁﬁtﬁh@ﬂf@m )
¢. square plane «@ tigonal %:vipxy?ﬁmmal S R TP

17. In which group could the hydmmbm all beir.mg 1o tim same h@@mﬂi@gms series?
a. Gy, EEH% C:Hs

c. % Cﬁk CsHg

d. CH,, CiHg, Cqblg

18. Which formula represents butane? -
a. CHsCHs
b. CH:CHCHs
¢. CH3;CHCH,CH;
d. CHsCHCH,CH,CH;
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Name

Perlod

21, }eraw ﬂn& structural zﬁmmﬂﬁa f@r ﬂm@ one
magma!m&mfba%mdmem

a*
%

" jsomersof Manet vemﬂym&bmc}b ";

Name the isomers,

AL

23. Draw the shuchusal formula for one
struchural isomer of pentane and name it.

%
-
#

24. The molecule Z-methylheptane is a
structural isomer of whmh stx*m@atwgmm‘
alkane?

25: The molecule Zmelhylbutine is a smictm*ﬁl
*isomer of which straight-chain alkane?

Page 3 of 3

“
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Date 7-8

R BN e TR

26. %& mml@ml@%ﬁmﬂaﬁm%am isa sim@:%m*aﬁ

isomner of which straight-chain alk

PR ®

27, The mmi%mﬂa ﬁ»eﬁay}h exane is a amml
Isomer of wﬁggh sm‘méghhﬁmin alkane?

a@,g.»ss o @ﬁ&w e &
E

28. The molecule &meﬁhyfpmmg is a-
structural isomer of wﬁ&«::h straight-chain -
alkane? ‘ ' . ‘{; ’

S
&5

29. The mﬂlmﬁe 3-propylheptane is a
structural isomer of Whmh straight-chain
alkane?

'
i

Thexaneisa sﬁmﬁ:ﬁa}

30. The malecule 3-methy’ j
isomner of which straight-chain alkane?
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Name
Period

Date

Naming Hydrocarbons

Givé’ mg JUPAE” mﬁ‘m f@f the mﬂ’ﬂwmg 1Wwﬁ'@ m@'@n&aﬂ 5@@!&&*&3‘? f@?mu@gg Jfor 'the
mmgmfas@ e e folfowi

1@ tH, . 1. ésmeﬂijﬂ@ﬁané ”

] :
@H QHZ @HE“EHZ»GM—* CH, — CH@*% . .
2. GOy : 12, 4-ethyldecane
ﬁ%ﬁ@%ﬁ%ﬁwrﬁﬁrmﬁm%ﬁﬂrm

s %wm»ﬁmﬁacﬂa C T 18 Behylpestane
@H@-Gﬁfmsmﬁm%ﬁmf@% :

R e e L LI =

1. GOy 14. F-ethylhexane
CHy— CH—CH,—CHy ‘ '
- B, %Hg e “ 15, Sbutyldecane
Ll d * ; » , ( € V
. CHy —CHy—CH—CH,—CH —CH, ) ]
Ey “: %HE 16& Mmy][h@tﬁme
GHy —CHy— GH—=CHy— GH, — CHy—CHy
e .. QO " 47. 3-methyinonane ‘
: ‘%E%@zﬁfﬁww—%»%~%~mm@% o m
8. %H& CHs 18, 2-methyltheptane
CHy —~CHy— CH—CH, mﬁﬁmigwgﬁgm%
9. CHs © 19. 4-propylheptane
CHy Fﬁlﬁmﬁﬁgﬂﬁﬂ‘“%“ﬂ}%ﬂ CH—CHy
10, | %Hé" 20. 5butylnonane -
CH, —CH— CH—-CH,—CH; = GHp = CH~ CHy

Page 1 of 4 7.3 W-1 Naming Hydrocarbions.docx



Name Date 7-10
Period
Stractural Formulas of Organie Compounds
Directions: Please draw the stractural formmla for each of the following and dﬂtﬁa’mmm i
it is saturated or msﬁmmgd Also give the molecular formula for each compound,
"y

Ethane: Propene: 2A-Hexene @,f{ -Heyadiend

Molecular Fonula: - Molecular Formula: L Mﬂ]ﬁmﬂa Formuia:

Satorated? Saturated? | Satorated?

Heptane 2-Oretyne 2-Hexyne

}

Molecular Formula: Molecular Formula: Molecular Formula: o

Saturated? Saturated? Saturated?

Butage 3,5-Oclene 1-Pentene

| Molecular Formula: Molecular Formula: : M@I@m’im Fumnia -
. Satorated? Saturated? :

> 3-Nonyne Decane -

Molecular Formela: Moleenlar Formula: | Molecular Formula: _-.

saturated? Satorated? - Saturated?
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7-11

Name Date
Period
Directions: From the structural formula prmﬂeﬁ gm: the molecular formmla and the
WAC iune. _
L —
40y | fon A o ,Q %Nﬂ
‘i | ‘ . \ L\ 7 N S
p-G-C-€ -4 qufautwi*’ry P
t i § ! 1 @ T \1:_4 . f:__,;.
PR wet o B A7 TR
I TR . AT H H
Molecular Formuia: Molecnlar Forpmudar .« vwem oo | Molecalar Formula:
TUPAC name: TUPAC name: ‘ IUPAZZ nane:
- %a r“ | B e LR D R e ;ﬂmm,\mﬂu
\(S“A” A 8 oo i A s
oy i ® ] po)
i S S
VY T A I
W B R ﬂ“"(}’:: E’:CﬁH _
4% .. ‘ 4 - I\L“i f?‘
Moleclar Forpwla: r Molecnlar Formula: _ Molecular Formmla: h“ i
TUPAC name: _ | IUPAC name: IUPAC name:
a% o 1 o
' A\ i : ﬂ ﬁ u% ’r[ T 1
WM hep-c-eze-C-Cop [W-CECH
3 4, N .
Molecular Fornmafa: Molecular Formula: __ Molecular Formula:
TUPAC name: TUPAC name: TUPAC name:
) « .o ¢ . - i' ﬁﬁ '
L H N
W | g Yo . - ¥ i K% H
\g-e -t 0
IR H& A
L -~ & H
Molecular Formula: Molecular Formoda: M@l&miar@muia; i ,
IUPAC naite: TUPAC same: * | IUPAC name: &g;
. oy, e * T " = K%Muﬁs
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7-12

Date

&

. .
x Cvoy 5
foiomla:and the TUPAC namié,
Toimula:and the IUPAC pame, - s
. LI QT Fi s ,’ ¢ o ?K & " < *
. af -f '“.‘q“;f 5, af v : nlo g
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o

-
«

v v A
s oF R,

K 5
@ ‘ﬁsﬁ

e e

the strocturl formula

i
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rections: Fram

L)
1
WAty

Period

Name

-
e

s

&

=
2

Mame:

Molecotar Formula
M&Imw!m‘ Formula:

| Molecular Formula

Mélecular Formnla:

\ad W
e

= rw
N s . Y N
N PP FEERETE B
v UL
ar Formmla:
. ‘.

1

ﬁ'
¥

Molecnlar Foymala:

Name:

- | Mol

ak
“{mﬁ*w,;
.o
ﬂrfsﬂ
lﬂ%mfguh@
Yy

3?@‘

&y
R
e~ N T

.o
FaN Ew&iu
4. i

L2

&
¥

Q_H: *t
i

- "
23

{tgﬂ’ .

-
e

- #MI\.M
L]

H-C

| Molecular Formula

‘1 Molecular Formula:
{ Matne:

| Molecubar Formula

i

-
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Name Date
Period
Isomers
1. Which of these pairs are structural isomers?
a. " H cl H
Cl—C C—Cl H_(l: (l:_H
H H rli (l:l
Br Br Br H
b e =
H H H Br
G
T T
H—cl:—(l:—u H—(|: (IZ—H
= H H =
d |
) H—C—H N
H | H H—C-—H
| I H |
H—C——C——C—H |
| | | H—C C—H
H H H l A
H—C—H
H
e.
Rl U
“—T—‘;: T_” H—C——C——C——OH
OB H || |
H H H

7-13

2. Examine each of the following pairs of structures and decide if the two are identical, isomers or

different compounds.

Identical/
. . Isomers
Chemical structure Chemical structure . rs/
Different
compounds
CH,
a. !
CHy HyC——CH,
CHy
b. CH,
c
H,C/ \CHS hec s H,
3
= HsC CHy—oH HyC——CH,—CH,——OH
C CH,
d Hy
HyC——CH—CH, \ cé

Page 1 of 2
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Name Date
Period
o
HyC——C——H u—ltl—cu,
cH,
CH,
j o
HyC——CH—CH, L
-
HyC——CH,;—NH, |
HyO——N—CH,
I
Hy C——CHy—C——0—H -
I I
H——C——0—CH,—CH, H,C——CH,—C——O0——H
o
o
u_u_o_en,_ca,_ou ”
o
Hyc—bcHew, A
HyO—CHy—C—CH,
Hy,C——CH—CH,
Ry I S I b,
— é“’ \ HyC——CH—CH,—CH,—CH,—O——CH—CH,
CH, CH,
o

HyC—CHy—C——NH,

H—O—O—H H—O—H
H,C cH c H
LN c/ 3 Hy \ 7/
P \ P
HC - HC CH,
H,C——CH
' - c/cu, HyC——CH, -
ue” \, ><=c:
HyC CHy

Page 2 of 2

7-14

7.4 w-1 Isomers.docx



Name

Period

Halides

Directions: Name the molecules where the structural formula is given, draw the structural formulas where the

Functional Groups

Date

name is given. Provide the molecular formula and the functional group(s) for all the molecules

(using Table R).
1) 2) 3) 1,2,3-triflucropropane
Hg&? fm Br
e ,)\/
H ;E; H ,
Molecular Formula: Molecular Formula: Molecular Formula:

Functional Group:

Funetional Group:

Functional Group:

Molecular Formula:

Functional Group:

Molecular Formula:
Functional Group:

4y 5) 1,6-dichlorphexane 6) 2-methyl-3-bromopentane
@‘;‘il
|
Hy C— G~ CH 4
CHs
Molecular Formula: Molecular Formula: Molecular Formula:
Functional Group: Finctional Group: Funetional Group:
73 2,2,3-tribromobutane 8) 2-methyl-3-fluoropentane 9

H
ﬁcﬁcﬁg
Ci

Molecular Formula:

Functional Group: __

10}
i\
Pl
F
Molecular Formula:

Functional Group:

11) 2-fluoro-3-ethyl hexane

Molecular Formula:
Funetional Group:

12} 2-methyl-4,4-dibromoheptane

Molecular Formula:
Funetional Gronp:

Page 1 of 6
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Name

Period

Alcohols

Directions: Name the molecules where the structural formula is given, draw the structural formulas where the

Date

name is given. Provide the molecular formula and the functional group(s) for all the molecules

{using Table R).
1) 2) 3) 1,1,2-propantriol
v ppEEy
Ed 7 ‘ é
o T
ﬂ ] H X
H
Molecular Formula: Molecular Formula: Molecular Formula:
hydroxy hydroxy hydroxy
4) 5% 1,1,2-butantriol &) 1,5-pentandiol
HaC. . .
\/\(\CH,@,
OH
Molecular Formula: Molecular Formula: Molecular F@rmmh:
hydroxy hydrox; hydroxy
7} ethanol 8) 2-butanocl 9y
1Y
Gy
H HHHH
Molecular Formula: Molecular Formula: Molecular Formulsa:
Primary/Secondary/Tertiary Primary/Secondary/Tertiary Primary/Secondary/Tertiary
10) 11) 2-methyl-3-butanol 12} 2-methyl-2-pentanol
?H
CHz E?EGHE
CHs
Molecular Formula: Molecular Formula: Molecular Formula;
Primary/Secondary/Tertiary Primary/Secondary/Tertiary Primary/Secondary/Tertiary

7-16
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Name Date 7-17
Period
Ethers and Aldehydes
Directions: Name the molecules where the structural formula is given, draw the structural formulas where the
name is given. Provide the molecular formula and the functional group(s) for all the molecules

{using Table R).
1) methy! ethyl ether 2) 3) butanal
KR
H-G-0-G-G-G-G-H
H HHHH
Molecular Formula: Molecular Formula: Molecular Formula:
Functional Group: Functional Group: Functional Group:
4) ethanal 5} 6)
HH  HHH HH o
[ I A N
H-G-G-0-C-G-G-H | H-G-G-C
HH HHH H H
Molecolar Formula: ] Meolecular Formula: _ | Molecular Formula:
Functional Group: Functional Group: Punetional Group:
7} pentanal 8) 9) methyl propyl ether
O
J’j;
H” "H
Molecular Formula: Melecular Formula: Molecular Formula:
Functional Group: Funectional Group: Functional Group:
10} 11) dimethyl ether 12)
T Y L R & |
H-G=G-C-G-G-CX, eSO,
HHHHH
Molecular Formula: | Molecnlar Formula: Molecular Formula:
Functional Group: Functional Group: Functional Group:
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Name

Period

Ketones and Organic Acids

Date

Directions: Name the molecules where the structural formula is given, draw the structural formulas where the
name is given. Provide the molecular formula and the functional group(s) for all the molecules

{using Table R).

7-18

1} propancne

Q}

3) ethanoic acid

Maolecular Formula: Molecular Formula: Meolecular Formula:
Funetional Gronp: Functional Group: Functional Group:
4) 5) butanoic acid 6}

H H H XX H HHHOHH

. I
H—C—C—C—C—C—H H‘"{F“Eﬁ'? G- (}:-%HH

?L E!w iwla &E{ HHH H H
Molecular Formula: Molecular Formuia: Molecular Formula:
Functional Group: Functional Group: Funetional Group:
7} 4-methyl pentanoic acid 8) 9) 3-pentanone

H E ?‘; c?°
i i ~0-H
H H
Molecular Formula: Molecular Formula: Malecular Formula:
Functional Group: Functional Group: Funetional Group:
10) 11) 3-methyl-2-butanone 12}
CHy O 0
HaC “OH CHs

Molecular Formula: Molecular Formula: Molecular Formula:
Functional Group: Functional Group: Functional Group:

Page 4 of 6
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Name

Period

Esters and Amines

Date

Directions: Name the molecules where the structural formula is given, draw the structural formulas where the
name is given. Provide the molecular formula and the functional group(s) for all the molecules

{using Table R).
1} methyl ethancate 2} _ 3) 3-pentanamine
W H
H-G-G-N
HH N
Molecular Formula: Malecular Formula: Molecular Formula:
Funetional Group: Functional Group: Funetional Group:
4) 5) methyl ethylamine 6}
A i H
H—p—p—C— O —f—§— H-C-C-C-0~-C-H
I I |
H H HoH HH H
Molecular Formula: Molecular Formula: Molecular Formula:
Functional Group: Functional Group: Functional Group:
7y ethyl propylamine 8) 9y ethyl ethanoate
Molecular Formula: Molecular Formula: Molecular Formula:
Funetional Group: Functional Group: Functional Group: ____
10) 11) propyl methanoate 12)
HsC—NH
CH;
Molecular Formula: Molecular Formula: Molecular Formula:
Functional Group: Functional Group: Functional Group:
Page 5 of 6 7.5 W-1 Functional Groups.docx




Name

Period

Amides and Amino Acids

Date 7-20

Directions: Name the molecules where the structural formula is given, draw the structural formulas where the
name is given. Provide the molecular formula and the functional group(s) for all the molecules

{using Table R).

*For the amino acids, do not name them, simply write “amino acid” in place of the name

1) methanamide 2) 3} ethyl methanamide
(8]
HsC.
' OH
NHz
Moalecular Formula: Molecular Formula: Molecular Formula;
Funeficnal Group: Funetional Group: Funetional Group: o
4 3) 6}
a ] ﬁﬂa O @]
HHHO g4 I
PP H. _C. _H
HHH . " HOH
Molecular Formula: Molecular Formula: Molecular Formula:
Funetional Group: Functional Group: Functional Group:
7 8) propanamide )
O o f'&i—]a
HsN \)J\ CHy——C—N
” OH
H
Molecular Formula: Molecular Formula: Molecular Formula:
Funetional Group: Functional Group: Funetional Group:

Page 6 of 6
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Name

Period

Date

Functional Group Practice
Directions: Fill in the missing informaltion in the table below.

MName

Drawing

Class of Compounds

H O H
Lo
H—C—C—C—H

[
Lo ?—-;
I— ?;z
L~ ?mm
i°
prd

i

I-O—-I I
I—-0—I
I~O=T

x

— e S s

QO O

-y

Page 1 of 2
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Name
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Organic Reactions
1. What occurs in a substitntion reaction?

2. ‘Which compound will nndergo substitution with chlorine?
a. Cally b. CHy c. Cilly d. CsHe
3. Flowr can an uvosalorated hydrocarbon become saturated?
s Whﬁg@aoﬁmﬂn :s’}:ﬁptﬁ&mtﬂdbﬁhswﬂa@% ‘ .
F%gmﬁﬂmﬁHE+Bfgﬁ%“E?{5“ﬁ%1—ﬂHg S
i[ Vo L - 1:;1

Br Br . .
) substitation  * ' -D) polymerization

A) addifion

5. “What aire ihe products of fermeritation?

6. What must be present in order for fermentation to oceur?

7. ‘When an organic acid reacts with an alcohol what is formed?

8. What type of reaction occurs in, guestion #77

9. “How is soap fointed?

10. Compare and conirast addition polymiérization and condensation polymerization.

.
3

11 Ex;ﬂmﬁw difference between an addition reaction and a replaceient reaction,

mmmamamﬂmm? . - s

w, aw 3 L T
b & g O AR T

ﬁ%mammwﬁamﬁmmmmﬁahymﬁm&éw&mﬁ Moot el 0T

-8 analeohol - B) cabon < . €)' Catbon dioxidi D) makdde
qmmﬁjﬁ@m@mmmm&ﬁﬁmﬂﬁd : o
A} sﬂ?ﬂn‘iﬁmﬁm

im L e I Z, it e }-:f 6’ ,
C) fexmeniation - DIy sobstittion

) g&eﬁy&aﬁmmﬁm

reaction . Dy’ ‘an oxidation reaction
& ﬁmmﬂg qgm@mmm -m‘ byzaprization, o IoNGmeEs mayhﬂ;&mﬁby the removil of 2 molecnls of

£) hydrogen B water C) catbon dioxides

D) oy
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Base your answers to questions 1 through 4 on the information below.

The incomplete equation below represents an esterification reaction. The alcohol
reactant is represented by X.

19 130T
‘ 4

H=G~C—OH + X ey, H=G—C~0=G—C—C~H + 10
H H HHH

1. Box the functional group in the organic reactants and products.

M

Circle the atom within the organic acid functional group that will be lost during
a chemical reaction {it's also the atom that makes it an “acid™).

3. Write an IUPAC name for the reactant represented by its structural formula in
this equation.

4. In the box below, draw the structural formula for the alcohol represented by X.

5, Given the balanced equation for producing bromomethane:
Brs + CHy — CHsBr + HBr

|dentify the type of organic reaction shown.

Base your answers to quesfions 6 through 7 on the equation below, which
represents an arganic compound reacting with bromine.,

¥ Yy
}Zsﬁm%ﬁH + Bry —s H;%@?wﬁﬁ;iﬂ
H H “ Br Br H

6. What is the IUPAC name for the organic compound that reacts with Bry?

7. What type of arganic reaction is represented by this equation?

7-25
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Period
Base your answers to guestions & and 8 on the information below.

Many esters have distinctive adors, which lead to their widespread use as
artificial flavorings and fragrances, For example, methyl butanoate has an odor

Ii § ;s ‘ ] e oo Aevr lilres raoemlbyveer
like pineapple and ethyl methancate has an odor like raspberry.

8. In the box below, draw & structural formula for the ester that has an odor like
pineapple.

8. What is a chemical name for the alcohol that reacts with methanoic acid to
produce the ester that has an odor like raspberry?

Base your answers to questions 10 through 11 on the information below.

Given the balanced equation for an organic reaction between butane and
chlorine that takes place at 300.°C and 101.3 kilopascals:

C4Hqg + Clz — CgHaCl + HCI
10. [dentify the type of organic reaction shown.

11. Draw a structural formula for the organic product.

12. Given the incomplete equation for the combustion of ethane:
2CzHs+ 702 — 4C0Oz+ 6

What is the formula of the missing product?
(1) CH:OH  (2) HCOOH  (3) HzD {4) H202

13. Given the balanced equation for an organic reaction:
CzHsz + 2Clz — CaHaCly

This reaction Is best classified as
(1) addition (2) esterification (3} fermentation (4} substitution

Page 4 of § 7.6 W-1 Organic Reactions.docx
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"

Base your answers fo questions 14 and 15 on the information below.
Given the reaction between 1-butene and chlorine gas:
CsHg + Clz — C4HaCl;

14. Which type of chemical reaction is represented by this equation?

15. Draw the structural formula of the product 1,2-dichlorobutane.

186.Given the incomplete equation representing an organic addition reaction:

X{g) + Cla(g) — XCl(g)
Which compound could be represented by X?
(1) CHq (2) CoHg (3) CaHs (4} CaHqg

Page 5 of § 7.6 W-1 Organic Reactions.docx
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Name:

“ =tion I For each statement or guestion, write on the answer blank the letter of the word or expression, ofthose given, that best
apletes the statement or answers the question. Some questions may require the use of Reference Tables for Physical

Setting/Chemistry,

1) Whichelement must be present in an organic compound? 6)  Which structural formula represents 2-pentyne?
A) raizogen C) carbon H H H
B) owygen D) hydrogen ! .

2)  Moliecules of 1-bromopropane and 2-bromopropane differ in

A) stmctural formula
B) rzumber of bromine atoms per molecule
C) rwlecular formula
D) raumber of carbon atoms per molecule B) H—

A) CeHyg Q) C3Hg
B} CiHy D)y CyHg
4Y  Whicch compound is classified as a hydrocarbon?

A) ethane C) chloroethane
B) esthanoic acid D) ethanol

5} Whatis the correct IUPAC name for the hydrocarbon with H
the s tructural formula shown below?

|
H
H
|
C
3)  Which formula represents an unsaturated hydrocarbon? }11
H
1
C
|
H

A
H H H
1 I E—C—H
““?““T'C_ﬁ4 H ! l |
VN D H—G—C—0—H
H—?—%FMCMH b ] y
hoho H—C—H
H—C—H b
H~?~H
H

A) B-propylpentane

B) 1-propylhexane

C} #r-0ctane

D) TE-propyk3-ethyl propane




8)

‘Which pair of compounds are alechols?

H H H o
L |/
Ay H-~C-C-HMM and H——CWC\

H |
H OH H H

H
H
o) HMCI:"-C and H“?WC\

H H H OH

H H H

O~§\ /;o I
D) /C"-C\ and H—C—C—C-—H

N

Ny
A) C=C—C—C—H
R
H H K

T
H— G —H
O
| I
B H—C—C—C—H
ool
H—C—H
H
H H H
A
Hm?w%%*?—ﬂ
9 H H
H—G—H
b
1y
deses
H OH H

9)

10)

11)

7-29

9176-2 - i’age 2
Methanal is the JUPAC name for an

A) alcohol C) ether
B) aldehyde D) acid <
Which structural formula represents a ketone?

H ©O H

Pl |
A) H—?—C""O‘“"C“‘“H

|
H H
H
O

| Y
B)Hm?mcﬁow

H

s
¢ H—C—C=C=H

([

H O H

H O

I
D} y—C—C—H

|

H

Which of the following is the structural formula for diethyl (
ether?

)
A) H—C—~C—C—H

l I

H H




12)

13)

14)

L XY

WhicEEof the following statements is true for a compound
whos e= hrmula is CH3CHyCOOH?

A) Tizssolution turns phenolphthalein pink.
B) I&=ssolution tums litmos blue.

) e banalcohol

D) e isanacid.

What_ fype of compound is represented by the following
struct—un} formula?

P
H"""(E?“"CI)““C"'-O-—?—H
H H H

A) a—nester
B) a=nidehyde

To wEEuth organic family does the compound with the
follov=sing structural formula belong?

C) anether
I} aketone

CHa
e
CHs—N
N
CHg
A) ethers C) esters
B) E=xuones D) amines
Whic==h structure represents an amide?
O
A) i
& H5COCHCHs
Q
B) It
®wCHAC — NHp
0]
C it
=CHCCHoCHg
O
D)

il
“CHaCHoC —H

16)

17)

18)

19)

20)
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Which compound can undergo an addition reaction?

A) Gy C) CHy
B) Cgyp D) CsHg
Given the equation:

Cgt704 — 20 HsOH + 200,

The chemical process illustrated by this equation is
A) saponification
B) fermentation

C) polymerization
D) esterification

Which type of reaction is represented by the equation

" below? (NOTE: [ and 1 are very large numbers equal to

about 2,000.]

H H *I* *;
n ::CmC/ o | e (3 e (e
1

A) fermentation
B) polymerization

C) saponification
D) esterification
In which reaction is soap a product?

A) addition

B) polymerization

) sapenification

D) substitution

The products ofthe complete combustion of a hydrocarbon
are water and

A) carbon

B) analdehyde

C) carbon dioxide
D) an alcohol
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Section HI: Record your answers in the spaces provided. Some questions may require the use of Reference Tables for Physical
Setting/Chemistry.

21)  Draw the structural formula for butanoic acid. Questions 23 and 24 refer to the following: (

A thiol is very similar to an alcohol, but a thiol has a sulfur atom
instead of an oxygen atomin the functional group. One of the
compounds in a skunk's spray is 2-butene-I-thiol, The fornmla of
this compound is shown below,

v
H—-(E—-Cm(i)'—-(i)m H
SH H H

23) - Bxplain, in terms of composition, why the compound
described is a thiol.
22)  In the boxbelow, draw the structural formula for propanone.

24)  Explain, in terms of electron configuration, why oxygen
atoms and sulfur atoms form compounds with similar
molecular structures,

RSN

Questions 25 through 27 refer to the following:

Many artificial flavorings are prepared using the type of organic reaction shown below.

A I
|
HM?“C—OH + HO-~C~—C—C—H —» H—C—C—0—C~C~~C—H + HOH
I | I
H H H H H H H H
Reactant 1 Reactant 2
25) What is the name ofthe organic reaction shown? 27} in the boxbelow, draw the structural fornmula of an isomer of

reactant 2 in the given diagram.

26) To what class of organic compounds does reactant 2 in the
given diagram belong?




28) Giverm the following structural formula:

(a)
(b)
©)
(d)

()

T

Iwé—i

- c[) —T
.

“Towhat series of homologous hydrocarbons does this compound belong?
“Wirte the correct IUPAC name for this compound.
“Xsthis compound saturated or unsaturated? [Give evidence to support your answer.)

<On the line below, write the product(s) for the reaction of this compound with Bry.

i)
H=C—C~H + Bp—
H H

"Mme the type of organic reaction that occurs between CyHg and Bry.
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Questions 29 through 32 refer to the following:

Crude oil is a mixture of many hydrocarbons that have different numbers of carbon atoms. The use of a fractionating tower aliows
the separation of this mixture based on the boiling points of the hydrocarbons,

To begin the separation process, the crude oil is heated to about 400° C in a fumace, causing many of the hydrocarbons ofthe
crude oil to vaporize. The vaporized mixture is pumped into a fractionating tower that is usuvally more than 30 meters talk The
temperature of the tower is highest at the bottom. As vaporized samples of hydrocarbons travel up the tower, they cool and condense.
The liquid hydrocarbons are collected on tray sand removed fromthe tower. The diagram below illustrates the fractional distillation of
the crude oil and the temperature ranges in which the different hy drocarbons condense.

N

e
o

°C

R

Decreasing temperature
G
E
A~
ot
fow ]
-]
o
!
o
2t
2 O

29) Based on the information given, state the trend between the | 31)  Write an JUPAC name of one saturated hydrocarbon in the

boiling point of the hydrocarbons contained in the crude oil situation shown that leaves the fractionating tower at less
and the number of carbon atoms in these molecules. - than 40°C,

300 Describe the relationship between the strength of the 32y Howmany hydrogen atoms are present in one molecule of
intenmolecular forces and the number of carbon atoms in the octane?

different hydrocarbon molecules for the given situation.




