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Sulfur Trioxide (56%)

Friedel — Crafts Alkylation :=d|,S- Jous 8 sl -¢

Uslall 339 ol ST Lhane pgud ¥l ysl (o dopus sz ol e LSO e elas,

R
©+R_xﬁu@(+ i

Isomerization 4Sles Jelay 38154 A Jelas 18 059,853 o0 AST LSIY wdla (goimy Lonie

AW Lalall

2ol o yslS souamy ellaill Lol wislS alasiuly oidl ST ¢l cls (L JliaSy Reaction

1 ¢l @S eladl GFdl Jogrmg wutsy @S Ol Jwgmesl S48 I g5

|
CH_ CHoCH,CHs
AICI CH3
+ CH3CH2CH27C| —— 3 +

Isopropylbenzene n-Propylbenzene
(67%) (33%)
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ALY, 3+ 5 ‘
CH3CH2?H_C/ —_— > CH3C|:E—:‘CH2 C/A/(:/3_—> CH3_CH_CH3

- ALY,
H H

3 aelud @ Bsall (agamdl sy cliss &laall 8lsull AIY c¥pSlly SLSIN alusial oSos

/—\ + +
ROH + H —= rR—0 _—_—_=R + H,0

H Carbonium lon

|_| . e
—C=C— + H —|—<|;
H

Carbonium lon

i
-5 CH
+6 v 0 OC CH3
+ CHyCH=CH, —pr—>

Propene (84%)
0°C
Q@+ O+ O
Cyclohexene Cyclohexylbenzene
(62%)
O +»-O=- OO
BF;
Cyclohexanol Cyclohexylbenzene
(56%) a1
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g)'l._o Loy padelis bl yS-Juuyd ASIY sgus lia

xSy USIM s JSIN Sl oo ASAIL agsig S lisd )i Bole) tigus 2ilSal v/
Jelatll Jyuns Jid
Aasipe Bosd Sl ASIN Zimlae cilegazme 3529 Sl 3 dl,S-Jasyd cons UM Jelas @ad v/
lxll 3 NHy NR; OH  degame 3329 of LS« NO,,COOH  Jis &ylasll dalxlly
Jelatdl § apusS posiadl (gl paex J) Lo 780 L0 poias LY Jelasll |ia 3uad &kasll

H H
’ r\|1 H— N—AICI
+ AICI, — > @

e} (@]
I |

+
NO, N(CH3)3 —OH —R CF3 SOgH NH2

Co o

[cleReleXetele

These do not undergo
Friedel - Craft Reaction

delanll 1ia § ol aladlay Jeall aladls alusial (Se¥ Vv

Cl

> no Friedel - Crafts Reaction

@ AICI,

> no Friedel - Crafts Reaction

—C=C|)—CI 42
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Friedel — Crafts Acylation: =1,S-Juu,9 ewl -0

dl e degazme Jo) 4d @iy gl Jeladl (£usg Jed) degeme RCO Acgexll (£

Aegazmay Julen] Aegamo Loa cnaails d.n.w‘ Gegame d>gi9 «(Acylation) A Jelany &L

Jeg sl
ﬁ (l? Jio i
CH3_C_ C___
Acetyl Group Benzoyl Group

(Ethanoyl Group)

u*_’ﬁj oae> o pwy Heuamy Jue) Slala o Sl S Allaey Bale Al Jelas R

10s0S LS oyl olSye Jand Jio

0
H
@ + CHs—g—d AlCI ©/ M 3 ha
Acetyl Chioride 80 °C

Acetophenone
(Methylphenyl Ketone)

9l AliaS50, Sl agan) Allasy g pamiy pagesd! Dl ey Sl BlislS (£
D gdugall diyslS quless o gl
O @)

I 80 °C I
CH;—C—0OH + SOCl, ————— ¢cH;—C—=Cl + 50, + HClI

Acetic Acid Thionyl Chloride Acyl Chloride

o
I I
@—c OH +PCl;, — C—<Cl +PoCI, + HCl

Benzoic Acid Phosphorus  Benzoyl Chordie
Pentachloride
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(JW JEL 8 LS Al S ovgamedl sLodly alaiseials Ll Aiadl Jelas ¢ln) (Sa

2 i
I
CCH O
CH3C 3
N AlCI, |
+ o > + CH; COH
CH3C/ Excess Benzene
I 80 °C
0]
Acetic Anhydride Acetophenonoe
(a Carboxylic Acid (82-85%)
Anhydride)

g Byildl AT 51k e Lele Jgwamdl coniay G Gl eDSIT e Jguamell Al piseiud

S Calgg ol ol rudalS oyl Gk (e Gilae Guz9siua b ) @I 09SOl JIAsL 3

C—R CH,-R
Zn(Hg)/ HCI .
Clemmensen Reduction
‘ KOH, H,N-NH, CHy-R
Wolf-Kishner Reduction

Jl s Gl 8Ll mewn b 1da o A Jelas 3 Aalxll (agemdl clele M plasiwl (S

Y

Jul JUll 3 LS glaadl S,
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CH,—C C—CH,CHL—OH
N\ AlCI,
s | Do A
CHz—ﬁ
® 3-Benzoylpropanoic Acid
Succinc Anhydride

CHZCHZCHZC OH @
Zn(Hg)/ HCI ©/ _socl,

ll
0]

4-Phenylbutanoic Acid 4-Phenylbutanoyl Chloride
o — Tetralone
odoS —a
Pd/H,
-_—
Naphtalene

Chloromethylation :aJdd| § 54311

sssazy sl sl (aesg paddl aosall slusiawl clldg yhall daladl ] degezll Jlso) (Say

Z;LQ).‘L” ""'j)}"s
CH,CI

@ + CH,0 + HCI Zncl, | + H,O
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olly Sl i Lawsy sgvazms oAl @l sa LS oAl ST wlSie dpua o Say

OLaSdl Al Ja) I O el Azpan Sy litad (LSl il JuSTT Jaasd 0 gas¥Lll

CH,CH; CH,CH3
Pd or, Pt or,Ni
+ 3H, -
Ethylbenzene Ethylcyclohexane

(2 Taadl Aeled g ASIY Jlosiadl cdle Lis -0

Ll JE Al ae Sams @ Al gAY JladaY! edlelas IS8 oRdl LSO ol pass

Qj.,_“ ‘J__:..Sﬁ QLI.S‘)A Ul ‘3}53 ZUM s cMeladdl sda QT Yl ea.l-.k..-w‘\o/\j m‘\o’\j E\.Lé_l..wjb 2\.‘;-](.‘.1\3

CH3 CH3
FeCl I
+c, =% o +
|

o-Chlorotoluene  p-Chlorotoluene

CH3

55 ) sl lpaial (83325 cmslstll 555 blg shosf Lo cxeSlen ST I aslyall A 398

TNT 5 Cdyafy 8ymdin 83ke (29 (gdedl 94 I -6,4,2
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HNO;

H,S04

CH3

CHs,
NO,
—>

o-Nitrotoluene
CHs
NO,

p-Nitrotoluene

2y

ojl_aJl
CHs CHs
NO2 02N N02
—_—
NO, NO,
2,4-Dinitrotoluene 2,4,6- Trinitrotoluene

:bl.'»j}bjil olavad! e J}.@:@U u-_'j-‘}-"—” CH-A DY i g3

CHs CHs
CHg
CH,-Cl +
AlCI,
CHs
o-Xylene p-Xylene
CHj CHs,
SO3H
H,SO,4 /S04 +
SO3H
o-Toluenesulfonic p-Toluenesulfonic
Acid Acid
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bl ST e Jssmndl ) e 5355 B!

CHs CHs

AICI
+ ocH,co—c % + HCl

COCHj,

Al Al cSlelas Lol

o9l @bl dme domy o zmadid) Bgd 208 s92gn ol o 5ol audaiin izl -1
0989 Judl 5ol (e e JSCAS ] Jeladl agag &ylaall Blgald duddly OL (90,SI) (de Ugazell
abaaall Lhad (S (lg pusde 56801 (iivdy (i)

CH3 H2
Cl,, i , h
+c, 1V > 2, v
-HCl “ho T HCl
Benzyl chloride

Benzylldenchlonde (Trichloromethyl)benzene
[(Dichloromethyl)benzene]  (Phenylchloroform)

Ol Y] ¢ awsY else Aacall AoladY B gyuedl pszmally il o US agliy : BuwsY -¥
Ul Jobo oye ol (aiig AdeuSsn,S Aegazme ) dusls 2l dladud! Jazs Ol dal>

weligAd) Gaes sa Bl o Asla)

COOH CH,CH,CH3 COOH

@ _KMno, @ @ _KMnO, @+ (CO, +H50)

Benzoic Acid
48
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BT Sty Mb Jigd! HU 9 izl 09K Letic Lol

HzC CH
3‘1;" 3

C..
CHs KMnOa No reaction
HzO ¢

tert-Butylbenzene
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Multi RING AROMATIC HYDROCARBONS

onie ezl Slalxll Buuue ZLngij\ RATCYNY RO-ES

Led 0sSad Al Lol 90,1 @3 (00 795 Gyl (e Lty Auate AST ol cwsle gyl cnial> Jo1

- Almaie Ale g Slalsll

nephthalene biphenyl
oflad) ga Lbaualy (Alaall) oY degazll fe Cuyumdl Tagiu

Naphthalene: WJliaid!

Blb 0585 ol p8sall (ed Ol Gal> 392s) Llatg Ll (e 3,8 Ay Slies Ale gl Bole piny
&t U5 e 5T liaidl pils 38l o LoDl S0 el ol 28l Chas a5 4l il
- A8LaSIl e lanll sl ! (o Adlad AST 15T oy of O (o Aplace J3T ALl s.da
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p6 3p
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Preparation of Naphthalene :(JUiaill pznss Yoi

%\ - Gozms sl Gzl @zmall ¢lylad (e ollial (e e @udll jamy pedlaiY! )
lius §llas¥) Lias yo Friedel — Crafts Reaction:cé|,S-Juuyd cilelas .Y
B9 «oallzadl US43 ) Ao bl § uleldly Ol Bymlslhal ga52 07l oo LBDMs) Y

Ay dalall
HC=CH
e
HC=CH
: Physical properties (nJliaill acbinall olgtl Lol

Bres Al Ly nlatll Aasyes By ciled Aoyl wis puats Ol Aaye 39le Bole callzadl)

angs $LuaYl (o AlS masms 39 Sldoel) Burw BaleS aukiudy

: Naphthalene reactions ;wJliad! cdlelas :LIG
Hlelas 3 oidl e ol aamy a1 LS 2459 AT Jlasiad edlelas @ il clliasdl dudy
Electrophilic Substitution Reactions 4 g ASIY! Jluda¥! cMelas A
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Sy Lols 5 gumy V- adoll & (el Aiela Jelis gy Halogenation dizll -

tomsd aes (e Lo aluseial Jl Ax bl (959 de i dog g 591

X X

sty Bygumy calliaslly B 0L JSaLy (asloilly Ol Al oo ST Alsgun calliadl A2 o5

: Nitrationds Al --Y

5(001) wlazall e Jgpmndl @iy 4ild 8yl Jelanll ola] iy conllzaidls s -B cre 218 24aS)

¥ 1) Ry callzasll 56 S5 (A)

NO,
NO,
+

o—Nitronaphthalene  B—Nitronaphthalene

(95%) (5%)
Oz NO;
1,8-Dinitronaphthalene 1,5-Dinitronaphthalene
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A wlgy b iy Sl sl (aes J) Ay olliadl awsly, :Oxidation 5uusY! B

O

I
- @)

460 - 480 °C (
@)

phthaic anhydride (76%)

oA ] debun Jole Aawlgs (a 9yded) Aawlgs (wlliadl a> s 1 Reduction glay¥l  .C

-l I S Jmiy B9l SST g lag

P/150°C

tetralene decalene

Anthracene :(nw!GY1

Nomenclature :dceudl! ¥yl

A 2305l Lol B adlslly VT oY oY a8lsll ey OL adlslly sl ¥ G A 00 ot ) aBloll (o

(9500) sl Y 2815kl uedd V-

8 9 1
DO®!
6 3

5 10 4
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: Physical properties 4sbnddl Lolssdl Lali

es el oo ST ) zlims &as Sl st oSy Jo ! ol e=all ohlad 3 S L s,

Blod! cral ) s YT slamil Ao 4 Agely Adis 8obs oy Bylee Al ol WY1 O3 pgaall

: Preparation (aw!| %l pazs G, LIG

oSor ailizda o iSlly cral T dis Loagl SlShe Go S I puam ol oSe -
LIPES u.«.p.f oaexS delue Jole 39290 OAdlg L;Lo)m sl (aas o Lele J}#é-‘tj‘
Sl pae> 39290 OsuSLAY I Jemty oy cliofy diglis pae> e Jguaxl oo

A Sl § LS ol Y1 e Jgsmcell o3 053STAY lals - 551,59 5500

O (0]
o . © AlCl, O H,S0,
_
O
@)
OH

o)
NaBH,/ BF;
Et,0
o)

2o doidl e 9 poy 93l (ndewdy 2y pnd Jelas &b e (wl B pax=s (Say -V

- O Y s llaey Guus] on o) Gl Bl gy LS Yol Jaad agungiall
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Br Br
4Na
_—
+
Br Br

(©)

Jodl wslS e s o IS 3ok e cBLS -Juyd Jelas oy Layl pamy -Y
Byl wddy ol sl AT gyupa Gl o) Ayl (3 U, Ca usd (e Hgiay

P oY) Jaad G 9 ()3
Cl .
AICI3 -2(H), heating
HFCI —_— ___ B

:Chemical PropertiesddleaSIl olgit! Lol
: BuusSY! -

NaClO;, o S 39290 cldg aasllall SlganSI J oo IO crasbliadly onwl B 8uws! Sy

: V,05 CH;COOH , H,50,, Heating
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1
0
9,10-anthraquinone

: Electrophilic Substitution Reaction a4 g ASIY Jloudl! cHlelas-Y
Halogenation :dizlJ!

Oreadlly widy el crzslld) LS G1all Sl ol Y @ )+ 5 3 pdlsll ] iz sl @i

Ol lsllat Lans gumslla (aes S5

Ho X X
— = — =
H X

H_ Br Br
— — >
H Br

9,10-Dibromo-9,10-dihydroanthracene 9-Bromoanthracene
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AROMATIC HALOGENATED DERIVATIVES

Ay of Lylaall Balnlly Syilie bogys cnzslla 53 e dyloall Adea Ll clanadl goums

ioniele (e gazme i Jlby Al
Ayhaall Akl 5ydloe sl 855 Lays Leds Jud cludla -

Al Allud) e pusste camslll b 05Sos Juiad! Slaudla -Y

J 0

Aryl halides Benzyl halides

Aryl Halides :J.s‘ﬁ" Sladla -

: Nomenclature Zeeudd! Yol

oIl gy Bgiun 3815kl Glanll um 9ydull @omll maol (po SLSL s slol 323

CH,CH,CH3

> O O

1-Chloro-2-Propylbenzene 1-Chloro-2-Methylbenzene Chlorobenzene
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<3y ST 91 conmslle alaall Blgull 3 AST o e gyuin Jlndlal (Say st ylaall pgmall dizla -
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X

AlCI
@ + x, 2 4+ HX  X=Cl,Br

Banlll sda alasial oSe¥ JWlly ciiny ofdl ae Jelin sd Adlaall wad selall of L

oSy Lgasay Ol e Jelany gd U Alaall s 508 5ol Ll A slall clanall e Josazl)

-lodonium lon aguigagddl 5led JSCaT § delun @l @93 paes alasiwly Jelaall Jeeud (S

Physical Properties :agbinall (olgsd!l WG

Loglld Aeglls EL_\)}K.N dl 3%)5_L5J| SELddl e JEBYL slaj5e uslgll e ul.ci Lralis W ‘3
il 389 Lelde calays slazs (Sloall Hdsedl was dal oo ca gl 4y dd s sbasl éi)

.Geled!
The Structure and Reactivity :aJdladlly add! Lal,

Ol (g liag SPZCA_M: @13 GsyS Bydy Jebsall Sladlag b wladla G ool 853 lasys
Lye 3% § ol o) dus (JSIY Sladle 3 Jlxd) dile 9o Las S98ly puabl Loge dayl I
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Cl

+ NaOH H20 no substitution
R
Reflux

H2O n titution
H,C=CH—CI + NaOH o substitutio
Reflux

2o Lazmllas die 2iaall alle cowse¥) Tolel Dlast Jaai¥ Juiall ciladlay ¥ cladls of LS

Ade=SIl nall ol
solewd of Jolge ue JI Adlasll ‘3 oo lagsYl sgay

SN2 Jladey! Jelas 3 alsdl psmdl (Baad of) pied ) aulle @ Al dalzdl -

Nu: X — > no reaction

SNT - edlelas wlS,L sda Jaad¥ Sl clid) alds el o lissls of -Y

A~ . ot
H—CH:CHKX s H—QH—CHZX .

wa: CX+ X+ X X
Q. . -
G
@) A >
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Chemical Properties :4dleeSI| ol o]

(i) ylaall Zulidguaull Sl cdlelas
Nucleophilic Aromatic Substitution by Additon — Elimination

Gy« CX Ayl @umd Logaio Amli SN Jladed¥! edlelas sl Jgasdly doy¥! oludla e
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Ortho

cl o Cl OH O Cl OH 0°) OH o
/ I \ I (A 4 i
‘/\‘ N+ \ n N+ + N+

\o— _OH .e \0— \0— \0—
130 °C
a [ ¢ oH Cl OH Ce, o 1 OH
Q) \ =
TOH %
— ‘\) —_— — _
Q
) /’ :
N N N N N
“+xg _-o’+§o 07 +30 ‘0/+\O”_ 07 +S0
cl [ c1 oH
T0H =
130 °C =
+ +
I I
0
Not formed

ol July Jelanld Ldie il ¥ emollld Ll (-m) a8sll @ 556 B3 3929 o) Jas¥

Gl Jelazld Lo Slelas Jaayd Gl 55 556 -m S,

s idlion Leguie mud onidoge e Jeladdl ooy rdelandl &l duwlys JMS oo elId puds Seo
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~:0H OH
= H H
—HCl C Hy0 =
elimination addition
| s H o H
H
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. Br B [
tNHg~ | '
NHy
— HBr} L
b0% 50%
Bromobenzene Benzyne Aniline

(symmetrical)

il pe (1) sil grall gl Le 3 Jelatll (po-ciis) Y sia dmie Shbe o

okl (Uelngpld ) -m g usly Goune Sye JSAL ks BLudlpoladdl § psssgsall

CF; CF3
Cl
NaNH ,
NH;
(-HC?) NH;
I m-(Trifluoromethyl)aniline

ol IS ) oY Bglasdl (6055 eua-cdlis> VL Al s 7y audatud

CFs
_ NaNH, ]
+ Cl
T NH;
H

(-HC?)

1 2
(1) 63
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COCHj3
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[(Dichloromethyl)benzene] (Phenylchloroform)

(NBS) seouSoudl p9y-N ao cnolotll Jelaty Lol dujidl dua g e Jgmamdl oSy -

:ZL‘ALI-N ééj ;344." .)5.?-5.3

CHs //O CH,Br //O
C C
H2C™ 7\ light HaC™™ "\
N—Br ——> + | N—H
HQC\C/ 4 Hzc\c/
\\
! !
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@SOZCI HsC@ SO,Cl

Sulfochlorobenzene p-Sulfochlorotoluene
(Benzenesulfonyl Chloride) (p-Toluenesulfonyl Chloride)
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Ar-SO,H +PCl, ——= Ar-SO,Cl +POCI, + HCI
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Methyl phenyl sulfide
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§ ol o Styrene e Juami axS

CH>CH3 CH=CH2
+ Hac—cH _tel1 ok [j @ oy
650°C

§ JSsa sueld Gudaty Ui g'sl.og‘}i Al &;'Lag)i A olS, e éi

a) 1,3,5-Hexatriene , b) Naphthalene

§ AW LS o @y

a) p-Hydroxy benzoic acid, b) 2-Phenyl heptane

c¢) m-lodo phenol, d) 4-Chloro-2,3-dinitro toluene

e) p-lodo nitro benzene, f) (3-Methyl butyl) benzene
g) 2-Phenyl propene [ 0-Methyl styrene |

h) p-Isopropyl toluene [ p-Cymene |

§ 2] LS, e a2 Gl ki

a) m-Chloro nitro benzene , b) p-Chloro propyl benzene
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OH OH
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