AY) "4l B
)c 5 ) pall Caw g ALY Alac |
l YOUSEF SARAYRAH

% Chemistry /

& |nspire 12ADV |

elaaiS adtiae 12 JSa




‘ 1 CHM.5.6.01.001.08 Use different types of models (ball-and-stick model, space-filling model) and formulas (molecular formula, structural formula) to represent a
hydrocarbon

Text book + figure 4 214

Hvdrocarbons

The simplest hydrocarbon is methane, which is the main component of natural gas
1

I The methane molecule can be represented by the following models \

molecular
formula
|

structural ball and stick fill in the blank
formula model form

e It gives a more
e It shows the e It shows the realistic picture
¢ Ittysheu:: dthe general type of atoms in of the molecule
numhgr of atoms arrangement of the molecule if it can be seen
atoms in a o It clearly in reality
0 not show molecule shows the o It is difficult to
theg mulec?lre e Does not show geometry of the determine the
the 3D figure molecule type of bonds in
J J a molecule
yousef sarayrah H
CH, H— C—H 0
H




Which of the following is true regarding methane

models (formulas) and the information they give?

yousef sarayrah

(P D e (sl 3 padl ad (fasal)eipa
s il Shasledd Name of el el
The information they give model(Formula) Modei(Formula)
gealy U< pgiall Aunia gl . -
LA o 739l
Demonstrates the geometry of the
The space-filling
molecule clearly
model
s (Ko pgiall Awamy jelat Laxlly 3811 7 et
Demonstrates the geometry of the The ball-and-
molecule clearly stick model
A8l Al H
@y e egind ade g 3 W Audly NI 5j00 e - i [
Gives a more realistic picture of what a molecule A structural H- (|: —H
would look like if you could see it formula H
D Y e giall B Al ALl gl el
a3y Al DI () igsiall Aisal
Shows the general arrangement of atoms Molecular formula CH
4

in the molecule but not the exact, three—

dimensional geometry




Which of the following methane models (formulas) Laadly S §jpea  aed Al ol () zaked (e gi
gives a more realistic picture of what a molecule fang) vis ogiall adds ooy 08 L

would look like if you could see it?

H
|
CH4 H‘E‘H

Which of the following methane models (formulas) & hAl aladl aspll pedas AJE Hluall (Asa) z3las e .h.;i
shows the general arrangement of atoms in the AEY ey DI UKkl jelal Y 4] gl

molecule but not the exact, three— dimensional

geometry?

H
|
CH4 H‘E‘H

yousef sarayrah




2 CHM.5.6.02.009.01 Differentiate between the reactivity of staurated hydrocarbons (alkanes) and unstaurated hydrocarbons (alkenes and alkynes) using reaction with | 214

dilute alkaline potassium permanganate solution and bromine water

Text book + figure 5

Hydrocarbons that reacted with bromine had double or triple covalent bonds unsaturated hydrocarbon
compounds that did [ENERENRISRRE SSRGS ESURIERRERRE - <-.r2tcd hydrocarbon.

A - Compound 1 only
B — Compound 2 only
C — Compounds 2 , 3 only
D - Compounds 1 , 4 only

yousef sarayrah

below would react with bromine?

Which of the compounds listed in the table

ae UL oL Jgaadl A 82 g SIS Hal e g

— A el
Compound Formula Compound
Number
CH; -CH; - CH; - CH; - CH; - CH, |
CH;-CH;-CH=CH-CH, -CH, 2
CH=C-CH;-CH:;-CH:;-CH; 3
CH; - CH; 1|TH CH, - CH;
1

CH;

T sl

dail | Sy A
i) £,J -B
ail§ 32 S8yl - C
bil g g1 Xs84-D




3 CHM.5.6.01.005.07 Describe the process used to separate petroleum compounds by explaining the physical property used during the process

- a Fractionating tower shows that fractions with lower boiling points, such as gasoline and
gaseous products, are drawn off in the cooler regions near the top of the tower.
-Oils and greases, having much higher boiling points, stay near the bottom of the tower and are

drawn off there

214,215,216, 217

Text book + figure 6

.
by i
(grHEri

el

—
Gases — CHyta CyHyg

biskeras 40°C
e —
b Gasoline  — CgHypto CypHig
a0 - 100°C
e 1100
i Kercsene € 12Has 16 CrHig
aata s oty 105 = 275°C
—b
Cyr ey ﬁealmgal — CisH3; to CigHsy
& 240 - 300°C
£ —
el L ity — CyyHyg to Cagblyg
A o a .

Petroleum is separated into simpler components or DA e b shal o alig€a ) AlAl Laaill Jad 25 o

fractions through fractional distillation as shown in the obal JKEY 3 mase s WS il judal) =t T

figure below. Which of the following is true? frna il L
Fractions with higher boiling points eV Ll sy @l ehal) e Al
are drawn closer to the top of the tower ) el e il
Hydrocarbons with shorter chains are drawn e Judladl il lign)Sg gl s 2
near the bottom of the tower oA il 00 ull

Fractions with higher boiling points

w_ll.f.\fll LJ]:‘L’J'} l."_'nL).__J.‘l Sl ;.b.';:ﬂ T é

are drawn closer to the bottom of the tower @#" Jal el
yousef sarayrah Hydrocarbons with larger chains are drawn S Al e Slig S Huell e
near the top of the tower o el e il




Petroleum is separated into simpler components or
fractions through fractional distillation as shown in the
figure below. Which components are drawn off in the

cooler regions near the top of the tower?

Dl e daal hal of calige 1) 2180 Jainll (Lomd 2
Sl JCA B minge b LS aanll L)

539 AV ghliall 8 2l lgass 5 s Kl
Tl el e il

Furnace

Fractions with higher boiling points

Hydrocarbons with larger chains

Hydrocarbons with high molecular masses

Fractions with lower boiling points

Crude oil
Sl et

oY oLl cilags 3 oY)

S5ESY el iy il g 1 15q gl

520 Afuiall S ol iligs Sy yugl

JEYT ol class il ol3ad)

yousef sarayrah




Petroleum is separated into simpler components or
fractions through fractional distillation as shown in the
figure below. Which components stay near the bottom

of the tower and are drawn off there?

DA e dad shial o clig€a ) AR aall o
.-bti.."li ;JS.SJI «,;-—L‘C“‘“ﬁ‘“ﬁ Lns#t);ﬂ1 B
fellia (e lgwaa s ol Jiwd (e ily A8 LS

Furnace

Crude oil

Fractions with higher boiling points

Fractions with lower boiling points

Hydrocarbons with shorter chains

Hydrocarbons with small molecular masses

Pl Jaa

AV bl cilaga b glial)

SV Ll ey 3 el

¥ Judladl Sl Cilig g ygl)

Baaall diiadl JiKI ) Cilige K 50l

yousef sarayrah




In the fractionating tower used for petroleum
separation, Which fractions are drawn off in
the cooler regions near the top of the tower?

A — Fractions with lower boiling points

B — Fractions with higher boiling points

C — Fractions with big molecular masses

D - Fractions with larger carbon chains

What is the correct ranking of collection for the compounds
listed in table below when distilled out from a mixture?

(Rank the compounds in order of first to distill to last 1o distill)

A — Octane - hexane - butane - propane
B — Hexane - octane - propane - butane
C — Propane - butane - hexane - octane
D — Octane - butane - propane - hexane

o il e sl sl Al 7 A
823 SV (3l 3 = Al Lpa 5 ol 5aY)
T e il

JI el cila il el Y- A

e Gl Sl 2 i s Y - B

B sl Ay el JEI il el - C

el s S e S 1 Y- D

A S A sl T
i s ylal s S J g
R e e el )

ey e SEgp-Clala. Gy A
- g - Syl Sula. B
RS g - e - - Sy - C

adSh - g e - Sy D

Sy | haw | B

Octane | Propane | Butane

125.7 | -42.1 0.5

N i
Hexane Compound
(C9) Jod ia
68.7 | " Boiling Point

yousef sarayrah

Ll

|

Crude oil

Pl Jaa

Ll

|




CHM.5.6.01.013.02 Use IUPAC system to name aliphatic alkanes (straight chain, branched, non-substituted and substituted)

Text book + Example problem 1 + practice problems 219,220,221, 222,223,224
What is the name of the following hydrocarbon $(IUPAC) Akl Lan Jull (585 )08l ol L
according to the (IUPAC) system? CH;,

|
CH,

|
CH3(|IH CHE(%HCHLIZHCHECHP,
CH; CH; CH,

3,5,7 — trimethyl — 4 — ethyl octane SES Jid — 4 — Jd S -7.05.3

4 — ethyl — 3 ,5,7 — trimethyl octane OuSsl ddae DT ¢ 503 - i) -4
5 - ethyl — 2,4,6 — trimethyl octane SESS Jde D6 42— Jil— 5
2,4,6 — trimethyl — 5 - ethyl octane OBSsl Jil — 5 — dde SW—-6¢4 ¢ 2

yousef sarayrah 10



What is the name of the following alkane o @ alaaily A0l A0l Aapall 52 STV Al e
Using [UPAC rules? fIUPAC
A - 2.2.3-trimethyl - 4.6 — diethyl heptane P Sl S 64 -Ufue S-362¢2-A
B - 4.6- diethyl- 2.2 .3 — trimethyl heptane M e S 3624208) JS-6¢4 -B
C — 3.6.7.7-tetramethyl- 5— ethyl octane S5 Sl - 5 — e B4 —T¢76643 -C
D- 4 - ethyl-2,2.3.6- tetramethyl octane FE P Jhie Sy —6¢3¢262-J8-4-D

CH,—CH, CH,—CH,
CHJ—CH—(IZH—CHE—(liH—CH_‘
CH—C—CH,

cn,

What is the name of the following hydrocarbon S(IUPAC) sl ez JiI (9585 gl ol L

according to the (IUPAC} system?
C|'|3

|
CH3_?H—U —CH2—0H2—0H3

2,3 — dimethyl - 3 — ethyl hexane 3 — methyl — 3 — isopropyl heptane 1

3 — isopropyl — 3 — methyl heptane
3 — ethyl — 2 ,3 — dimethyl hexane

yousef sarayrah 11



Text book +Figure 11 +Table 4

CHM.5.6.01.016.05 Differentiate among the physical properties of alkanes, alkenes and alkynes (in terms of polarity, solubility, boiling point, melting point)
227,228

— In general, both boiling and melting points of

alkanes increase with increasing molecular weight weak London dispersion
forces o5 SI 53 aae 33 ) ae JEIVT 3 dall ¢ g8l 33

Table 11.4 Physical Properties of Some Unbranched Alkanes

Condensed Molecular

Structural Weight
Name Formula (amu)
methane CH., 16.0
ethane CH.CH, 30.1
propane CH,;CH,CHj,; 44.1
butane CH,(CH,),CH, 58.1
pentane CH-.(CH.)sCH.- T8

yousef sarayrah

Melting
Point
(°C)

—182
—183
—190
—138
—130

Boiling

Point

(°Q)

—164
— 38
—42

0
36

Density of
Liquid (g/mL
at 0°Q)*

(a gas)
(a gas)
(a gas)
(a gas)
0.626

12



The table below shows the similarity of Methane and
water in molecular mass. They are also similar in both
size and shape. Why does Methane existin the gas state

with a very low boiling point?

A — Methane molecules are polar while water molecules

are nonpolar

B - Methane molecules are nonpolar while water molecules

are polar

C - Methane molecules form hydrogen bonds with each

other

D — The attraction forces between Methane molecules

are very strong

L.:Si;_‘u_),.l’l E,L‘iﬁ!q_i;ui_,d:g.llwqjﬂldﬁgl;ﬂg
o ) 353 g s L g IS o) 8 ey
SO A e A ) (a5 A AN Al

Lhs  olall Cilly o Ly dghas lisal) Gl - A

Ak oLl iy o L ks e Gl Sy e - B

Can il Lpaian s O30 A 5 30 Jag) 5 O} Cilly o JS34 - €
a5 3 ) clijm e oSlad 5 - D

Methane % | Water o ://7,,, ,
gyl ALl
16 amu 18 amu Mass
o e Gl e pde Lad
gas hiquid State at room temperature
-162°C 100°C o5

Boiling Point

yousef sarayrah

13



If you try to dissolve alkanes, such as lubricating oils,

in water,which of the following is correct?

b e gl sl 3 il gy Jia LIS 203 gl 1)

??"'—\Ll-ﬂ
=

The two liquids will completely miscible

The attractive forces between alkane molecules are
weaker than the attractive forces between the alkane
and water molecules

The two liquids separate almost immediately

into two phases

Hydrogen bonds are formed between alkane’s

molecules and water’'s molecules

yousef sarayrah

ks (DLl s g

Qi) (68 (e il IV Cliia G dlaall (o6

slall Siliiag OISV Gl (o

s (s ) ) e (Dluaity Cubildl DS

sladl lisiag GV Gilila (s A paa Laulg ) ()9S

14



Which of the following is a property of alkanes? eyl eailian e et =_1L e i__gi

There are Hydrogen bonds between its molecules Aiag s Jale ) '%315;;3? U S
It forms of polar molecules el Silivia e ()9S
It is immiscible with water shall 2o =l0l AL e
It is miscible with water slall aa = ljna3U 2L1E

yousef sarayrah 15



CHM.5.6.01.013.06 Use IUPAC system to name alkenes (straight chain, branched, non-substituted and substituted)

Text book + Example problem 3 + practice problems ESD, 13 1, 13 1

6 229
CHM.5.6.01.013.08 Draw the structure of an alkene given its IUPAC name Text book +Table 5

What is the name of the following hydrocarbon $(IUPAC) okl s JBl (5080 jaell sl L
according to the (IUPAC) system?
iy
CH,CH,CHCH = CHCH,CH,
3 — methyl — 4 — heptyne ol — 4 — Jdwe -3
5 — methyl — 3 — heptyne ola — 3 — Jhe — 5
5 — methyl — 3 — heptene i =3 — Jiw = 5
3 — methyl — 4 — heptene s — 4 — Jhe - 3

yousef sarayrah 16



yousef sarayrah

What is the correct name of the alkene with P40 A5 danall o3 GSEU masiall 2 L

the following structural formula?

A — 3 —methyl — 6 — ethyl — 5 — octene BB —5-Jdy-6-Ji.—-3 - A

B - 6 — ethyl -3 — methyl — 5 — octene S —5-Ji-3-Ji-6 -B

C - 3 — ethyl - 6 -methyl -3 — octene O -3 -di-6-di-3 -C

D — 6 — methyl — 3 — ethyl — 3 — octene Sl —-3 -3 -6 -D
THE_CH3 CHy=CH;

CH;-CH—CH,-CH=C
CH,~CH,



I What is the correct structural formula of the compound

£ jall damall 450 43 all L

(3 —ethyl — 4 —methyl 1, 4 - hexadiene)? Tt~ 4 ¢ ] — Juiae - 4 — S — 3)
[ >
Structural Formula A daeall
CH;,
' A
CH; -CuC-CH-CH,-CH,
g
ﬂ{r-CH=C-'i'H-C'H'ﬂ'l: B
CH,
.
CH; - CH = C - CH- CH=CH, c
CH:- CH;
CH;
' D

CH;-C=C-CH;-CH-CH,

yousef sarayrah

18



What is the name of the following hydrocarbon

according to the (IUPAC) system? CHz I CH3
CH;—CH—CH, CH—CH,
[ N=d
CHy  / N\
H H

2 — ethyl — 6 — methyl -3 — heptene

6— methyl — 2 — ethyl —3 — heplyne

3, 7 — dimethyl — 4 — octene

3, 7 — dimethyl — 4 — octyne

yousef sarayrah 19



What is the name of the following hydrocarbon

according to the (IUPAC) system?

T

2, 2, 6 — trimethyl — 3 — octene
6 — ethyl — 2 ,2 — dimethyl —3 — heptene

3, 7,7 — trimethyl — 5 — octene

2,2 — dimethyl -6 — ethyl —3 — heptene

3 — methyl — 4 — heptene
5 — methyl — 3 — heptyne
5 — methyl — 3 — heptene

3 — methyl — 4 — heptyne

CH; CH;

| |
CH3;CHCH,CH = CH?CH;

CH;

CH,

|
CH,CH,CHCH = CHCH,CH,

yousef sarayrah 20



CHM.5.6.01.013.07 Use IUPAC system to name alkynes (straight chain and branched)

Text book + table 6 + Section 3 reiew 233, 234

auall pwll Lo
¢ IUPAC:.;@SJG.;Q;&I -.‘Afﬂ@;.ajh“ylu
CH,

I
CH,CH CHC = CCH,CH,
|

CH,CH;
G — 5 — Jfie B4 3 i
Ot —4— Jie -3 - di -2
b
G -3 - Jie -5 - Ji -6 .
yousef sarayrah S — 3 — e GE—6¢5 21



Alada s Al AU ddpall 53 oS sall aud La
SIUPAC &5

What is the name the compound with the following

structural formula using IUPAC rules?
A —6—ethyl -2, 2 dimethyl —3- heptyne | i -3 —Jfe AS-2:¢2-J4-6 -A

B-2.2,6-trimethyl - 3- octyne Sy - 3— Jie SW- 6:2:2 -B
C-3,7,7-trimethyl - 5- octyne A — 5 — Jla SN~ 76763 -C

D - 2 ethyl— 6 ,6 - dimethyl — 4 - heptyne | s —4— Jdwe A2 6:6-J—2 -D

yousef sarayrah



What is the correct structural formula for the

compound:

4.4,5,5 — tetramethyl —2-heptyne?

CHy CH,

H,C—C=C—C T CH,

CH, CH,

CH,4

t Sl Al Al ) L
?mm_z—d‘-jﬁy%&lﬂ—SGS:“cf‘

CH, CH, CH, CH3 THE [
LT—— oy, T

CH,CH = HCCHz(li H, CH,CH =CHCCH2'I|ZCH3 CH, CH,

CH, CH,CH, CH, CH, CH;

What is the correct structural formula for the

compound:

4- ethyl — 4 ,5,5 — trimethyl —2-hexyne?

1 pall dan ) Al Tl L

?@M‘Z‘J@éﬁ‘StSc“—m!—f‘

CH, (|IH3 Hy CH, (IZH3 (|ZH3 CHa TH:.
H = CHCCH.CCH HyC—C = C—C—C—CH HC—C=C—C—C—CH,
S e : ' CH,CH =CHCCH,CCH, |
CH, CH,CH, CH, CH, | CH, CH,
I CH, CH, L
23

yousef sarayrah



CHM.5.6.01.011.01 Compare and contrast structural and geometric iSOmers Text book + Figure 17 |

Which of the following formulas does not represent P pall Wl Vagyl JEaS Y Al aall (e -_ﬁgi

a structural isomer of the compound:

3— Ethyl-2—methyl hexane?

CH, CH, i cH GH,
| CH 2
CH, CH, C CH.CHCH, : FEC L CHE E C
CH, CH, CH, C CH, CH, H; R, ChCh, 3
CH
CH, : CH,

¢ olSa Ja— 2 — Jiul — 3

(IZH3 C‘HRCHa

CH,CHCH,CHCH,CH,

235

Which of the following compounds is not a structural

isomer for the other three compounds?

yousef sarayrah

=t u-.l':‘i":"-"lI <;1..'1'.‘1 —3:2 1
2.3 — dimethyl pentane
Olefa e — 2 5
2 — methyl hextane
Olisy (e A8 —2 ¢ 2 .
2,2 — dimethyl butane
Olefa e — 3 4
3 — methyl hextane




Which of the following is not a structural isomer of the

other three compounds?

|
H—-C—H
| .
g—y—§— 5
H H H H
R
e85 5 0
H H_C_H H
H TH
.-*"'CH
pliikg
H

yousef sarayrah

Ll s Byl ik ¥ 2R gl (a4

S oAy &
|
H-C-H
o
H-(I:—C—CI:-H
H|H
H-C-H
H
H H H H H
| 1 1 |
SRaNE
H H H H H

25



Three of the structural formulas shown in the & 05 Jgaall b 3o ¢ A5G Aall e 4536

table below are structural isomers to each other. ¥ A Aiall L ¢ Sangdl lgadand 4505 &)y g i
Which formula does not represent a structural T A LS pall U501 e g i (S0
isomer for the other compounds?
CH; - CH; - CH - CH; - CH;
A
CH;
CH; — CH; - CH; - CH; — CH; — CH; B
1:1-1: - CH;
CH; - :|: - CH; ¥
CH;
CH; CH;
|
CH; - CH - CH~-CH, D
|
CH;




Three of the structural formulas in the table below
are structural isomers to each other. Which formula
does not represent a structural isomer for the
other compounds?

A —Formula 1
B - Formula 2
C—-Formula 3
D - Formula 4
o
CHsCHCH,CHs
CHZCH;3

CHaCHCHCH4

yousef sarayrah

& 83 Jgaall A5 gl A8l daall e 230
Y oA dheall b o andl lgaiangd A0y 2 e g
T 5 AV S pall Ly 1 a5 5l Joud

1 digall— A
2 4aal -B
3dipall -C
4 4agall - D

27




10 |

CHM.5.6.01.011.01 Compare and contrast structural and geometric isomers Text book +Figures 18,19 736
= Figure 19 These isomers of 2-butene differ in the arrangement in space of the
two methyl groups at the ends. The double-bonded carbon atoms cannot rotate with
respect to each other, so the methyl groups are fixed in one of these two arrangements.
H HH H H\ H
NS C H
C C N s
7N 4 H C=C H
H 'li'."—'ll'."‘h~ H H g 'HC ey
H H SN
H H
cis-2-Butene (CyHg) trans-2-Butene (C,H;)
mp = —139°C mp = —106°C
bp =3.7°C bp = 0.8°C
v
cH, H
Alkanes do not have geometric isomers. When a single covalent bond connects
two carbon atoms, the carbon atoms can rotate freely. H
This free rotation about the C=C bond results in many different possible three-
dimensional arrangements for the groups of atoms. \H CH,
butane {E‘H 1|:|.]

yousef sarayrah



Which of the hydrocarbons below forms geometric

isomers?

I, Il only

Il only

11, 11l only

| only

2021-2022 Exam Questions

yousef sarayrah 29



Regarding the two compounds in the table below.

Which of the following is true?

Crinan i Lea ol ol Jsaall 3 0uoally lets Lo

trans-2-Butene (C,H,)

e 2= s

cis-2-Butene (C,Hy)

eae —2- o

The melting point of the compound A is higher than B

B (Siall jlgeail dnp o Lol A (S lgeail dap

The melting point of the compound A is lower than B

B Sl Hleail dap o S A Syl jleail dnp

]

The boiling point of the compound A is higher than B

B Sall (L dap e el A Gl (e dap

A

3l Gle ol sleaail gy Lo eigiall duaa B CDAY) S5 Y
The difference in geometry of the molecule does not affect 4

the isomers’ melting or boiling point

yousef sarayrah
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Regarding the two compounds in the table below.

Which of the following is true?

R e

a. rotation is possible in compound 1 and it cannot form geometric isomers

b. rotation is impossible in both compounds 1, 2 and they can form geometric isomers

¢. rotation is possible in both compounds 1,2 and they cannot form geometric isomers

d. rotation is possible in compound 2 and it cannot form geometric isomers

Which of the hydrocarbons below forms geometric

isomers?

yousef sarayrah

Lil Lil Cl },‘I
H=C=C=H C=C
|1 7/ \
H H 1 H
2
CH,

|
CH,CH,CHCH = CHCH,CH,

CH = CCH,CH,

c{h KCHICH;CH,
C=C

/ \

CH,CH,  CH,CH,

g
CH3;CH,CHCH,CH;




Which of the compounds presented in the table below il _y g 3t 4l 031 gandl Bl o)) Syl 5
have geometric isomers? A
A - The compound “1" only bl "] oSl A
B - The Compound "2” only hid ") " £ - B
C - Bothcompounds " 1 "and" 3" only "I "] Mo el e S C
D - Bothcompounds " 2 "and” 3" only 3y 2 Sl 35D
3 2 1
.
CH,CH,CH= CH, | CH3CH =CHCH; H—C—C—H
H C

32



Regarding the two compounds in the table below.

Which of the following is true?

Creanaa Sl Lea (gl olial Jpnad) 3 0ol Gletys Lo

Both compounds can form geometric isomers

CH3;CH = CHCH,

CH,= CCH,CH,

CH,

Only compound 1 can form geomelric iIsomers

Both compounds cannot form geometric isomers

Only compound 2 can form geometric isomers

Which of the hydrocarbons below forms geometric

isomers?

CH.CH,C=CH,
CH,—~CH=CH—-CH, | C | A
CH,
H H 'i'
H—{;A#—H D H—C=C—C—H B
H H 1!I

yousef sarayrah 33



According to the compounds in the table below.

Which of the following opinions is correct?

1. oUal Jgaadl L350 0 Gl sally 3laly Lk

‘.'ii.‘n!.m ;..._1...1:\.11 F"_;;'f"'

A - Compound 1 can form geometric isomers because iy Al Sl a9l (a1 el g - A
each carbon atom bonds with different atoms 4alida ol 3y (e S 53 JS bl

B - Compound 2 can form geometric isomers because (piteng Ageatih O pag il (s 2 Sl ki~ B
it has a double bond AN Ak 0 350

C - Compound 3 can form geometric isomers because (i dpuntih S jag el 038 3 Sl iy — C
it has a double bond and each carbon atom around it G AN q-‘-‘ﬁ;u.-,l‘.ihl-_iﬂﬁ-_u"la'ﬂi Al N a5y
bonds with different atoms and groups IO VOO R PLE PPN

D - The three compounds cannot form geometric isomers Apearle O ey il (s kel Y ABRN Gl — D

2 1

|
CH,CH,CHCH = CHCH,CH,

CH, -
' —
CH,=C—CH,—CH, | H I

yousef sarayrah
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Identify the pair of geometric isomers among
the following structures. Explain your selection
A -

B-.‘

C_ L1

D- -

“ 17,7 2" because of the different arrangements

of the alkyl groups around the double bond

"AT," 4" because of the different arrangements

of the same alkyl groups around the double bond

17,7 31" because of the ability of the
double-bonded carbon atoms (o rotate

27,747 because of the difference in the structural
formulas of the two compounds

S pAn s 4 Anslgh S g ) £y 2ea
e A AL el

e paaal ARDAD CLaS D e "2 M 5 "1 A
A Ay 3 Jga S

ekl Aliiad Chaii 3D asens "4 " 3 "3 "B
4000 Ay ) Jga JSI Gl paaa

Ay ) Jga o S0 3B e "1 g "1 C
R

ONS AT ALY fouad A gy "4 9 " 27— D

CH  CHiCH, C{': !CH;
;.: = fc — c\ 1
e G4 CH,  CH,CH,CH,
CH,  CH,CH,CH
C{'h fCH; v
fzﬁ f-& 2
CH]'C H; CHE{:HI cH]tHJ CHICH!
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CHM.5.6.01.013.10 Use IUPAC system to name the aromatic compounds

What is the correct name for the aromatic compound Oalil JEAI adll R g 51 S pell msmall Al e

shown in the figure below?

A- 3—propyl- 1,4 —diethyl benzene
B - 1,4 —diethyl - § — propyl benzene
C- 1.4 - diethvl - 3 — propyl benzene
D- 1,4 —diethyl -2 - propyl benzene

Cai il S — 4 1-Jean -3 - A
CH,CH;, AJEIA -5 JMAE -4 -B
pdmis —3 -GS AS -4 -C
Ciedmans — 2SN AL 41 -D

CH,CH,CH,
CH,CH,

What is the name of the following hydrocarbon according to the IUPAC system?

a. 2-ethyl-1-methyl-4-propylbenzene

CH,CH,CH,

b. 1-methyl-2-ethyl-4-propylbenzene

¢. 1-ethyl-6-methyl-3-propylbenzene

CH,CH;
CH,

d. 1-ethyl-3-methyl-6-propylbenzene

yousef sarayrah
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What is the name of the following hydrocarbon according $(IUPAC) il Gs J6l Os: S5 gl and L
to the (IUPAC) system?

CH,

CH;CH; CH;
5 — ethyl — 1 ,3 — dimethyl benzene G e S8 - 3 1= J&) -5
1,3 — dimethyl — 5 — ethyl benzene Ot i =5 — Jdue S8 - 3 (]
1 — ethyl — 3,5 — dimethyl benzene O e S = 5 03— Jad 1
3,5 — dimethyl — 1 — ethyl benzene G JA — 1 - Qe -5 (3

yousef sarayrah 37



What is the correct name for the aromatic compound Tolial JEidy ueall B s N o pall paaaal) pnetl e
shownin the figure below?

A—(1—propyl-3 — methyl — 4 — ethyl benzene ) (M- 4 a3 Jusn-1)- A
B- (1—ethyl-2 - methyl - 4 — propylbenzene) (eiedmsn—4- Jim 2 J& 1) -B
C- (1-propyl-4- ethyl - 3 — methyl benzene) (il 3 _J8-4-Jusn—-1) -C
D- (1-ethyl 4 - propyl- 6 — methylbenzene ) (i dsisa—6- Jmsn-4 -Jl-1) -D
CH,CH,CH,
CH,
CH,;CH,

) What is the name of the next compound, according to IUPAC rules?

a. 4-cthyl-5,6-dimethylbenzene CHs
b. 2-¢thyl-1.3-dimethylbenzene CHs

c. 1-ethyl-2 3-dimethylbenzene
CH:CH:

d. 3-ethyl-1.2-dimethylbenzene

) What is the name of the next compound, according to IUPAC rules?

a. 2-ethyl-1.4-dimethylbenzene
b. 3-ethyl-1 4-dimethylbenzene

¢. 1-ethyl-2.5-dimethylbenzene

d. 1-ethvl-3.6-dimethylbenzene

yousef sarayrah
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‘ CHM.5.6.01.003.18 Define functional group

Table 1 Organic Compounds and Their Functional Groups

Compound Type General Formula Functional Group

Halocarbon
Alcohol
Ether
Amine

Aldehyde

Ketone

Carboxylic acid

Ester

Amide

R—X (X =F, Cl, Br, I)
R—OH
R—O—R'
R—NH,
0

Il
+—C—H

O
R—C—R’

O
Il
+—C—0H

O

Il
+—C—0—R

O .

|
& [ ] —#

Halogen

Hydroxyl
Ether

Amino

Carbonyl

Carbonyl

Carboxyl

Ester

Amide

yousef sarayrah
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What are the organic compounds that contain one or

more nitrogen atoms bonded to carbon atoms in

aliphatic chains or aromatic rings?

S ) saals a5 83 o giad A Digeiaal) Sl L
®asles ) clila of Zaladl LDl (8 o€ s pe ddatise

Alcohols Amines Ethers Aldehydes
What is the general formula of amines? ¢l dalal) dxuall Lo
(0] 0
R—OH R—NH, I ]
s=C=0=—R R—C—R’

yousef sarayrah

What is the functional group in alcohols?

LY AL g A dh) e pad W

-0OH —(=—H




Identify the functional group present in each of the
following structures. Name the substance represented
by each structure.

d.

C. ':Hg = 'D' - CHEE H:CHE

L

CH,CHCH;

What is The functional group that aldehydes have?

b. O,GH

folaaay) gde 5 fiad A dlds seadi L

D C B A
O
‘ﬁ’ Il
-X —C—OH -OH —C—H

| B = RS A P A s

sarayrah
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CHM.5.6.01.013.12 Write the IUPAC name of alkyl halides and aryl halides

What is the name of the following compound according to Y(IUPAC) kil s G CSpall adl La

the (IUPAC) system?

Br
cl
Br
1,3 — dibromo — 2 - chloro cyclohexane s S )l 2~y SE -3 ]
2 —chloro - 1,3 — dibromo benzene Caiiy sagp S~ 3 ] — gpel€ -2
2 — chloro — 1,3 — dibromo cyclohexane Al LSy e -3 ] K2
1,3 — dibromo - 2 — chloro benzene e apslS — 2 — gy Sl - 3¢ 1

yousef sarayrah



What is the name of the following compound according to

the (IUPAC) system?

¢(IUPAC) il s B Syl aud L

4 — bromo — 1 — chloro — 2 — Fluoro hexane

6 — chloro — 3 — bromo — 5 — Fluoro hexane

3 — bromo —6 — chloro — 5 — Fluoro hexane

1 — chloro — 2 — Fluoro — 4 — bromo hexane

T
CH, CHCH,CHCH, CH;
Cl

1 — chloro — 3 — Fluoro — 4 — bromo butane

4 — bromo — 1 — chloro — 3 — Fluoro butane

1 — bromo — 4 — chloro — 2 — Fluoro butane

1 — chloro — 4 — bromo — 3 — Fluoro butane
yousef sarayrah

Br F H Cl
H— —6C —0 —0C —BH
H H H H




PRACTICE Problems

Mame the alkyl or aryl halide whose structure is shown.
1.

L
H—C—C—C—
I
H H

CC HH H Br

| | |
H—C—C—C—C—C—H

H
I
C
I
H

—H

H HHHH

Br
Cl

Br

yousef sarayrah

5. Draw structures for the following molecules.

a. 2-chlorobutane

b. 1,3-difluorohexane

c. 111trichloroethane
d. 1-bromo-4-chlorobenzene



CHM.5.6.01.016.01 Explain why the boiling points of alkyl halides increase in order of going down the column of halides in the periodic table, from fluorine to iodine

Which of the following factors causes an increase in SNV adla lde dapn 5L e G el gl @I
the boiling point of alkyl halide as the halogen Cagdly agydly ol ) olall fpa JESY) 2e

changes from fluorine to chlorine, bromine, and

iodine?
Cimslled) 3ls (e Sasedl lig STV 20e 5015
| only
Increasing the number of electrons that lie farther from the
halogen nucleus
on Dol 5 paa 335
T om Increasing the size of the halogen atom
. |l only
Osmsllgll (B alsdll e o) Slig SSIY) 2o s
1L, 1l only Decreasing the number of electrons that lie farther from the
yousef sarayrah halogen nucleus




because the halogens from fluorine to iodine have increasing numbers of
electrons that lie farther from the halogen nucleus. These electrons shift
increasing tendency to form temporary dipoles. 4uhall (e 0 5 AV Clig SV

Table 2 A Comparison of Alkyl Halides and Their Parent Alkanes

Emllng Den5|t5r (g/mL)

CH,CI
CH,CH,CH,CH,CH,
CH,CH,CH,CH_CH F
CH,CH,CH_CH_CH_CI
CH,CH,CH_CH_CH Br

CH,CH,CH_CH_CH_|

methane

chloromethane

pentane

1-fluoropentane

1-chloropentane

1-bromopentane

l-iodopentane

—162

—24

36

62.8

108

130

155

Increases

0.423 at -162°C

(boiling point)

0.911 at 25°C

(under pressure)
0.626

07N

0.882 Increases
1.218

1.516 Y

yousef sarayrah
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CH3CH,CH,CH,CH,l o
1 — lodopentane
g yeld — 1 2
CH3CH,CH,CH,CH,F Ot
1 — fluoropentane
Olgagy — 1 3
CHsCH,CH,CH,CH,Br ’
1 — bromopentane
g yslS — 1 :
CH3CH2CH2CH2CH:Cl >
1 — chloropentane
Which of the following compounds is the Cokdall ds ) %_ﬂu u.’Lc.S?l ga Al LSyl L:_gT
highest in the boiling point?
Which of the following compounds is the lowest in the boiling foldall dnjy 3 JBY g Al il (‘:‘gi

point?

yousef sarayrah



Select the CORRECT answer. boiling point
Study the graph alongside that shows the boiling points of three alkyl halides. (K) &

400
Which of the statements explains the trend in boiling points?

300

200

100

0 e
CHJBr CH,CH,Br CH,CH,CH.Br

The boiling points of the alkyl halides decrease as the substituted halogens increase in atomic number.

The boiling points of the alkyl halides increase as the number of carbon atoms in the parent alkane chain decreases.

The boiling points of the alkyl halides increase as the substituted halogens increase in atomic number.

The boiling points of the alkyl halides increase as the number of carbon atoms in the alkane parent alkane increases.

yousef sarayrah
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15 ‘ CHM.5.6.01.013.17 Use the IUPAC system to name ethers

Examples of Ethers

)

Cyclohexyl ether

CH;CH,— 0O —CH,CH,CH,CH;
Butyl ethyl ether

yousef sarayrah

CH3CH2CHI — G_ CHICHECH3

Propyl ether

CH3CH2 — D - EH3
Ethyl methyl ether

Which of the following structural formulas represents
the compound Butyl methyl ether?

i€l Jia3 405N 450 Bndl) a6

Tﬁ!'._ I-

CH; -O-CH,- CH,-CH,-CH,

CH,- CH, -O-CH,- CH,-CH,-CH, | A

CH}_CHI_O_CH:-CHJ-CI'h

CH,~ CH,—0— CH, B
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Methanol and Methyl Ether

.'/".

Ether is more volatile and has a lower
‘ ‘ " boiling point than the alcohols equal to
it in molecular mass and volume?

Methanol Methyl ether . »
bp = 65°C bp=—25°C
Why is the boiling point of alcohols | Because of the presence of hvdrogen

higher than the boiling point of - bonds between the hyvdroxyl groups
hydrocarbons of similar shape and size? l in other alcohol molecules.

Why does the boiling point of | The greater the hydrogen bonds, the more

alcohols increase with the ' hydroxyl groups in an alcohol, the more
number of hydroxyl groups? energy it takes to break it.
Why is ethanol dissolved Because they are both polar and hyvdrogen bonds
in water? that form between ethanol and water.

Because there are no hvdrogen bonds between
Ethers are less soluble in the ether molecules, the oxygen atom in the
water than alcohols? ether can act as an acceptor for the hydrogen
atoms from the water molecules.

| CHM.5.6.01.016.03 Compare and contrast properties of ether and alcohol of similar size and mass (Volatility, boiling point, solubility in water)

Because there are no hydrogen
bonds between ethers and alcohols,
there are hydrogen bonds between

their molecules.

50



Why is ethanol completely miscible with water? felall aa LIS Joilia)) = 5ias 1AL

Because ethanol is nonpolar while water is polar et sl Laiy odad e Jeiliy) oY
Because ethanol is polar while water is nonpolar "TI.LE e eladl Latw L“’_‘.L.ﬂ Jeali¥ oY

Because ethanol molecules form hydrogen bonds ~ slall Clissa aa G o sy (0sS8 Jeilia) Silisia oY

with water molecules

Because the hydroxyl groups of ethanol molecules Ankd jee JlY) Sliis A JaSy gl dosana oY

are nonpolar



alcohol ether

higher in boiling point soulble in water \ lower in boiling point

R-OH Structural isomers to R-O-R’

di methy etheriy
ﬁ

Each other

Ehanol is liquid

Why do alcohols have much higher boiling points than Sl O AT Y sl (U Sl e 058 I
hydrocarbons of similar shape and size? Taaad) y JLEN Lpd Alilaal) Sl su Ssungd) (8
A- The alcohol molecules can form hydrogen bonds Aadaa st bagl g CusS aV sadl cligdal S -A
with each other ] gl O
B- Alcohols are non-polar organic compounds dadad b Ay e S a2l B
C- The attraction forces between the alcohol molecules $ 58 Oacdindal o el Sl G dladl) s B-C
are weaker than the attraction forces between the Sl S ) Sl e Gl
hydrocarbon molecules Sl g S g o) Al (e il Y patll s D
D- The polarity of alcohols is weaker than the polarity
of hydrocarbons




From the figure below, the covalent bonds from the Jeliyl A CranSY ] e Asealoall Al gy ol calaal (K8 -
oxygen in ethanol are at roughly the same angle as (P9 .-:gT sladl & Ol e daatbaall 2yl dagly i [:55'...-;5
the bonds around the oxygen in the water molecule, Tl ailiad e Gl ;_L,er

which of the following is_not a property of alcohols?

The hydroxyl groups of alcohol molecules s i b Gaay gl de 35S
are moderately polar
Al JLLn.a.ajla
Water ¢l
Hydrogen bonds are formed between alcohol dalll e s Adimg p2d s ) (s8I Ethanol
molecules
Alcohols have much higher boiling points oble calayy e ‘_,'L:.T Sl plle Gilayy 058
than hydrocarbons of similar shape and size lly JSIL Ll alilaall ciligs s y2gl)

The hydroxyl groups of alcohol molecules Anhd b sl Cliia A S gl Ao gens (6

are nonpolar




Why ethers are generally more volatile and have much
lower boiling points than alcohols of similar size and
mass’

A -Recason" 1" only

B -Recason" 2" only

C-Reasons" 1" and " 2" together

D- Reasons" 3" and " 4" together

Explanation it

Jilgls cia g JllALE Jgic Ay (o< i
Canally 4y jalidlicl & g 4Ll gadll

Bl "ol LA
hii "2 "o . B
he"2" 3 "1 "l . C
Ga"4"y "3"dl D

o

Number
Pl P oSS 5 e L e g S S e g
Because ethers have hydrogen atoms bonded to the oxygen atom 1
el ey iy A By LR TS AT SN T
Because ether molecules can form hydrogen bonds with each other 2
DA S S il e g S Sy
Because ethers have no hydrogen atoms bonded to the oxygen atom 3
il ey Sy By, SR ST AN S e Y

Because ether molecules cannot form hydrogen bonds with each other 4

a2

54
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CHM.5.6.01.013.20 Use the IUPAC system to name ketones

Which of the following is the formula of

4-methyl- 2 - pentanon?

CH,

| 0
CHy—CH—CHs—CH,—C

M

CH,
[ I
CH;—CH—CHz—C—CH,

CH,

| fe
CH;—CH—CH5—CH,—C

3 2 2 oR

CHy hl
|
CH;—CH;—CH —CH; — CH;—C—H

3-pentanone

CH, O
|

CH,CH—C—CH,CH.CH,

2-ethyl-3-pentanone.

55




| CHM.5.6.01.016.06 Explain the physical properties of aldehydes, ketones and carboxylic acids (polarity, boiling point and solubility)

18

Properties of Aldehydes and Ketones  Carboxylic acids can

ionize in water
solution ??? Why

Aldehydes and ketones are polar molecules because the C=0 bhond has a
dipole moment:

fFor acetone: dipole moment=27 D
0 o . gpﬂf}qg piint = 5;?1.:'; ;CD
][ e e * because the two
C For i-propanal: dipole moment=1.7 D
N boiling point = 62.3 °C Oxyge N ato ms
Their polarity makes aldehydes and ketones have higher boiling points than are h |g h Iy

alkenes of similar molecular weight.

Aldehydes and ketones are not hydrogen bond donors (they can't donate a e I eCt ron egatlve
proton); therefore, they have lower boiling points than alcohols of similar an d att ra Ct

molecular weight.
electrons away

Aldehydes and ketones are hydrogen bond acceptors; this makes them have

considerable solubilities in water. fr‘O m t h e
O
O /s~ —H Ketones such as acetone are good solvents
H" H'"‘“-l?'?""H because they dissolve both agqueous and organic hyd roge n ato m
compounds —
= RN = Recall that acetone is a polar, aprotic solvent. I n t h e O H

group. .



Which of the following is NOT a property of aldehydes? flaaaly) Sailad e i Al Las

Aldehyde molecule is polar and reaclive

Aldehydes have lower boiling points than alcohols with

Aldehyde molecules cannot form hydrogen bonds

Among themselves

the same number of carbon atoms

Aldehydes are less soluble in water than alkanes

Which of the following is a property of carboxylic acids? Chlue Il alaa) Lafliad e 3l Lee i__gi

| only

Il only

Aads ybg dnld o il€je

Nonpolar and nonreactive compounds

slall & opls o oS |
Can ionize in water solution

it E"""‘EE' J:""‘sjf_)s ‘;l#-_gn;-n \;.:. égﬁ;j
Have only one carboxyl group I

57



Compared to Aldehvdes. Why are Ketones popular

solvents for other moderately polar substances,
including waxes, plastics?
A — Ketones are nonpolar organic compounds

B - Ketones are polar organic compounds with
lower reactivity than Aldehvdes

C — Ketones are polar organic compounds with
higher reactivity than Aldehydes

D - Ketones differin their properties from
Aldehvdes because their structures are
different

B Clala CLIGRAN uied 13la) ¢ ilag A e A3 i
¢ S 9 8 gl Lgta g Al Ada, e Ay puianl) CALS sall

kil dgpar SIS e ) - A

ook A e Ll OB Lgiety Al A LS 4a iGN - B
S AN Gy LBl i) Ll p Akl & puloe S e SligRSH - C
SIA M) 0o Lpealiad 158 UG Giliss cligan - D

58
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Classify the organic reactions into their type ( Substitution - Elimination — Additon - Condensation)

Table 6 Substitution Reactions

Generic Substitution Reaction
R-CH, + X, = R—-CH X + HX
where X is fluorine, chlorine, or bromine

General Alkyl Halide-Alcohol Reaction
R—X + OH — R-OH + X~
Alkyl halide Alcohol

General Alkyl Halide-Ammonia Reaction
R-X + NH, — R-NH, + HX
Alkyl halide Amine

Example of General Substitution Reaction
(Halogenation)
CH,+ Cl, — CH_.CI+ HCI
Ethane Chloroethane

Example of an Alkyl Halide-Alcohol Reaction
CH.CH,Cl + OH™ — CH.,CH,OH + CI
Chloroethane Ethanol

Example of an Alkyl Halide-Ammonia Reaction
CH,(CH,).CH_Br + NH, — CH_(CH_),CH_,NH, + HBr
1-Bromooctane 1-Octanamine



B- Elimination reactions <diall Jelis

atoms is removed from two adjacent carbon atoms, forming an
additional bond between the carbon atoms.

1- A reaction that eliminates two hydrogen atoms is called a dehydrogenation
reaction (gl £

II-I II-I
He _ __H
" (|: C| " P NI
H H

Ethane Ethene

2- Alkyl halides elimination reactions to produce an alkene

R—CH,—CH,—X — R—CH=CH, + HX
Alkyl halide Alkene Hydrogen halide



3- removed water from alcohol is called a dehydration reaction
slall £ ¥ Jolai,
the alcohol is broken down into an alkene and water.sk (&S84

m H R H
I N /
R—C—C—0OH — C=C + H,0
| | / ™
H H H H
Alcohol Alkene Water

['he generic form of this dehydration reaction can be written as follows.

R—CH,—CH,—OH— R—CH=CH, + H,0



Addition when other atoms bond to each of two atoms bonded by
reactions double or triple covalent bonds.

Table 12 Summary of Addition Reactions

Reactant Alkene Addition Reactant

Water (hydration) Alcohol
H OH . .
" _I_. A hydration reaction,
H H
Hydrogen (hydrogenation) Alkane
H H - .
H—H Ll hydrogenation reaction.
|
e H H commonly used to
4 N, Hydrogen halide Alkyl halide . .
H R o . convert the liquid
I
H—X R—C—C—R unsaturated fats
" to saturated oil
Halogen Allyl dihalide
T
o TR
H H 62




2- A hydration reaction H20 skl 48La) hydrogen atom and a
hydroxyl group from a water molecule add to a double or triple

bond

H H H H
% .

C=C + HO —— H—C—C—H
/
i i H OH
Ethylene Water Ethanol

3- the addition of hydrogen halides HX to (alkenes OR alkynes) is an
addition reaction useful to industry for the production of alkyl halides.
The generic equation for this reaction is shown below.

L=

R—CH=CH—R" + HX — R—CHX—CH,—R"



Br
+ HBr —

Cyclopentene Hydrogen bromide Bromocyclopentane

CH—CH—CH—CH—~OH — CH—CH—CH=CH, + HO

1-Butanol 1-Butene

64



Condensation Reactions i8Sl il lds

* two smaller organic molecules combine to form a more complex
molecule (elimination reaction )

A common way to synthesize an ester is by a condensation reaction
between a (carboxylic acid an alcohol) . the following general equation.

RCOOH + R'OH — RCOOR’ + H,0

T
O
H C—0OH H I
H C—0OH
H élj - O—CCH;
H ||
O
Salicylic acid Aceticacid  Acetylsalicylic acid Water

(aspirin)



Which of the following is true for the two reactions in the

table below?

R—CH=CH; + H; — R—CH>—CHj;

1 is an elimination reaction and is called

a dehydration reaction

2 is an elimination reaction and is called

a dehydrogenation reaction

1 is an addition reaction, one of its common uses

is to convert liquid fats into solid fats

2 is an addition reaction, one of its common uses

is to convert liquid fats into solid fats

R—CH>;—CH;—OH — R—CH=CH; + H;0

12

il 58 ol ey Caia 2 ) el

higat AR50 aileladind eg dilal 1 8 =l

il G | ABLAT (pgaall

higad A3l asleladni ey Aila] 2 8 oLl

Al eaa ALl Jaal




Which of the following isa gl coie il o gl
Hydration reaction gla Ailal Jeli
k= wp» 3 A
B- "2m maw_.RB
i ngmn "n3w_r
D=- "4 "gm_.D
CH,—CH,—CH,—OH— CH -CH=CH,+H0
CH —CH=CH,+H, — CH —CH,—CH,
2CH,—CH,—OH— CH —CH—0—CH,—CH_+H0
CH,=CH,+HO0— CH —CH, —OH
Which of the following Esters results from the Ot iS5 J UG (s A ) G
condensation reaction between Ethanol and Ol S ) Cinan 5 J 55T
Butanoic acid?
0
CH;-C - O - CH,CH, CH, ~C ~ 0 ~CH,CH,CH,
0
[}
CH,CH,CH,C ~ O -~ CH,CH; CH,~C -0~ CH, 67




18. Classify each reaction as substitution, elimination,
addition, or condensation.

d. CHECH=CHCHECH3 + HE — CHECHE—CHECHECHE

b. CHgCHQCHE(I:HCHg — CHECHECH=CHCH3 - r H;._-O
OH

19. Identify the type of organic reaction that would best
accomplish each conversion.

a. alkyl halide — alkene c. alcohol + carboxylic acid
— ester

b. alkene — alcohol d. alkene — alkyl dihalide

68



20 I
| Using the classification of reaction to you predict the reaction’s products

What results from the reaction of an alkyl halide with ?(NHs) RPN 2 JSYI alla Jels e = Al
ammonia?
Carboxylic acid Alcohol Alkyl amine Ester
What results from the reaction of an alkyl halide with Tl Jolaa ae A s el e = ik

a basic solution?

Alkyl amine Carboxylic acid Alcohol Ester

69



CH.—CH,~CH,—CH,—OH — CH.—CH.—CH=CH, + H,0

1-Butanol 1-Butene
Br
+ HBr —
Cyclopentene Hydrogen bromide Bromocyclopentane

20. Complete each equation by writing the condensed
structural formula for the most likely product.

a. CH;CH=CHCH,CH; + H, —
b. CHACH,CHCH,CH; + OH™ —

Cl

70



Which of the following Esters results from a condensation OS5 Jo i e ity AN 2l ) e i

reaction between T ) e g J s - 1
1-Propanol and Ethanoic acid? | "1" -A
A= "1" 0 """ . B
L] " I L3 L)

B- "2 CH,-C - O - CH,CH, CH, = C - 0 - CH,CH,CH, an-cC
c- “3" (L 4 LL] .D

O
D- "4" i

CH{CH,CH,C ~ O -~ CH,CH, CH,-C — O - CH,
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