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1 mol
moles C =40.9 g X =3.41 mol
24 12.014"
moles H =458 X ——2_ =453 mol
moles O =544 X —M_ =341 mol
16.0 ¢
341 4.53
2o 2D 341 _
3.41 341 133 3]

C3H405 A5V dapall sle Jani 3 2 eall
A1 Rl 55 351 e ol (b5 ¢ ) i sl sl sl

13



iy Sl al 5 Tl Al 1 0581 el

176 _
88 2

CeHgOs : e :‘:—.‘-‘:“)ﬂ\ :\*:3"41\ 0552 g_sﬁ 2‘:‘])\1\ M\ Q\‘)h e D pang

§ AU Ay o) Asal) (e A gV dsall 7 A 11-1
(NH4)28208 ’ C10H20 ’ N2H4
Ay jal) daal) Y Al
(NH4)2S208 NH,SO,

CioH20 CH;
N2H4 NH,

LY dasal) aa gl |, S (AL g S A5 (e %60 o s sing s e s oS ge 12-1

¢ S pall Ay o) ellis
S o}
_40 _60
32 16
1.25 3.75
1.25 3.75
1.25 1.25
1 3

LA el Ll e 8 5 SO; (o 45V dapall 1)

Classification of organic compounds 4 gaad) CiLS sal) Ciiial
) ) Laa 5 380 4 el LS el gias LSV gal 4 gaal) 3580 4 jlas JDlaaial aay
-2 L Gend 320 e Caatl) 13a aade ] Cua il 5o Adae Jedl Lgdiiial sy g uia

ALS ja g ddls LS jo ) Cidiia Ern ) Gl pall g )SH ISl ol e adiag Caiat ]

(A2 LS je 5y sl LS je ) Cidia ) A0 il Gal Al (ans e daiag Caviai 2

(e e 5 Aradie GLS je ) Ciia ) A0S al Al axy e adizg Ciial 3

14



iy Sl al 5 Tl Al 1 0581 el

s el dua ) (g aanll Sl (s 5 3 Akl gl Ao sanall p 55 o aaing (a4
il ol Ao panall udi Ll i il pall 4l el g sl ,AKY1 5 aaY) Caiarl)
(Leirans Al pgu () ALY Al 5 450 5l al )

Functional group 4l sl 4s ganall
Al aliea 43S 58 G (g saand) S all (55 & Jladll sl Taill ¢ 5all gl e o jas
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Alkene c— -ene CH,—CH,
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Amine C—NH, -amine CH3;——NH,
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Aldehyde I -al
—C—H CH;—C—H
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Ketone I -one
c—C—C CH;—C—CHj
Carboxylic . .
) I -oic acid
acid —C—OH CH;—C—OH
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angstroms s iV gla¥l clel Jaade sy duaabuil) dday I 8 M (Sl (e
.5 1910 st

molecule  bond bond length (A°%)
methane Csp3-H15 1.10
Csp3'H Is 1.10
Csp2-Cop2 1.33
cthene ¢ His 1.076
Csp'Csp 1.20
ethyne
Csp'H Is 1.06

-2 O 3 Jaadl B Aa jaall 4l e

A ) cra Ul im0 Al 5 5 30 C=C Al ) (e J el e C-C Al ]
A &5 32l 32 20358 g (s S 058 (o o SIY) BB gy 3550 C=C
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molecule hybrid orbital bond length (A%)
CHgw—=CH, sp’-sp’ 1.54
CH,=—CHmmm= CH, sp>-sp’ 1.50
CH,—CHwm== CH=CH, sp*-sp’ 1.47
CH=C===CH, sp-sp’ 1.46
CH=C===CH=CH, sp-sp” 1.43
CH=Cw===C=CH Sp-sp 1.37
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(S IR
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DS all s SI A a3

H30‘*-~C
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ALKl 28U () 9S8 Ay e ) 51U 353 5 400 giu) C(CHg); Ae sana 055 ol (e il gl
) Y L) a0 S5 (2 X1.0= 2.0 kJ/mol ) & (salusnall dlga) oo Aailil

dgnang A )l 5 359 ) e Ay o8 C(CHg)3 4e sanne L (0558 Gaaddl (e ) dggl)
(2X 11.4=22.8 kI/mol ) b coabonall slea¥) oo Aaclll ZUA (5 55 5 Al i

o Jiall 8 gana (585 Euay 1,3-Dimethyl cyclohexane S al) @lig aw i iy 11-2
¢ a,.\.‘i\j\u\ 5)59\3 ;QJJM daalg ¢ diequatorial ;\,\J\Jh\ ‘L,W.AJ < Diaxial aﬁJJ“ a?."-".‘J

CHa CHs H H CH3 H

Diaxial Diequatorial Axial - equatorial

2 e Ul alaaall SgaY) Jlaie uual o € AU cili el WLE ASY) Agh) au ) 12-2
¢ s a J8 A 1,3-diaxial strain
1) trans-1-Chloro-3-methyl cyclohexane

He----2Cl
4

Cl-H : 2x1.0=2.0 kdmol™

2) cis-1-Ethyl-2-methyl cyclohexane
He---->CH,

2CH3-H : 2x3.8=7.6 kdmol’
one gauche interaction + 3.8 kJmol™’!

= 11.4 kdmol”’
3) cis-Bromo-4-ethyl cyclohexane

H----->Br
E

2Br-H : 2x1.0=2.0 kdmol"

HsCry, | 2Et-H : 2x4.0=8.0kJmol”

Hsc”
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O 5383 Y LW ellh g Uil J8Y) 5 48Ul 6 e Al a : Boat conformation ol A
e O 502l (0 B RS 5 a5 el S A o gudll An i (e L S 5N algaY)
Aea) 5 flag pole &bl ki oy e f QxS (e lailay Leglany L Gy, Cy 0528

1,4-interaction 431 &b o (4&ad) ye

O s omed) Led ()55 3aae QIS () A gy (o i G LU AL (6l 45 e L o)\l A
(S elad rigid Apeld ) Bl et daslie o JSI A3 O 0S5 Laly o gl dpnia g B
) 5 e Q5 Y1 Sl (e ol LS tyvist-boat Able L ) o il i J pas
om0 R A ey Al A (e 2L 8 i
Bl
dao e i Gl jall LeSliad 4L S5 Y Sl GluSell 40 Cilig)) Jnd cieay  w
LAY L e LS/ ST [P < lE Lo Crgan () 5257 4640 5 ) s

Ll Gy ol 1Y ULy il s Gl o plal) s (A gnis] LS 8L s jSI 4t ollac] 2ic
L i 37.7- 46 kMOl Ll Lo o) LLL jlaia 56 5 o i

4Ll 5 6.7kIIMOl  _ldes Lyuliil) o yLil) Lins 48 (o S5 (5 gilal] o Ll s 48LL ) m
- Ldi22 2kdImol ke (s silel] o )Ll dias 4Ll (o S s S st

Classical

s

«— 37.7-46 kJ/mol

Reaction Co-
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ik Cfaatul i seaall LS ol Caia’ aa; - Nomenclature of alkanes <lilSIY) dvan
. Agallail) Apendilly o yad () iliasll (pu adde (B alle aUad (38 5 Lediaudl

s Gyal) Jia A s TUPAC albais | patiiae i yai : Systematic name Axelail) dpandl)

sl AlasV) sy il Tnternational Union of Pure and Applied Chemistry <lelSl (1e
1t oh LS el 5y oLl 138 3 ) oS Al A ¢laaSU

Prefix | ... Parent I ..... Suffix I

aige a1 Ay T aldl] aeeatl Eo= Eia g 1 AdaY

EYaiaall 3as y @l aas el g idull lf As gaaalf
S alh (B g S S yall
g;é Calids ¢ AibaSl) Gal &) ‘é_a 4l - Homologous series A_JME.«M Alolud) clilgt)

<=9 methylene CHy (45 450 4300 Ban g 4gly (61 5 S e JS e 3NN 5 4300 3l Ll &)
sae Graa e S Hall 4l elan) L e s Homolog's  Alite Alulud) oda 6 (S je JS

-t o S @l
1 meth 9 non
2 eth 10 dec
3 prop 11 undecane
4 but 12 dodecane
5 pent 13 tridecane
6 hex 20 icosane
7 hept 21 henicosane
8 oct 30 triacontane
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Al e UK diand 2o 68
5 51 < bl oY) Bany straight-chain 4e Jfiall e CUSY fensiaie (]
alkane AalS 43 a5 ane 482 Csliai Sinormal AelS laidl

‘__‘_Lujj dliate dlda dj—lﬁ\ sl cass branched-chain 4.9)5145\ AR fawtdie D
et 0 sS G 3 aae s e )

Ao sanall 028 aud iS5 Aadiveall e ganall 48 5l () 50 S 3,0 L8 e Al 8 53 3
le Aagudl (5 )SI 5 )3 A8 5 AU Lead se 0a e oY) ansY)

e 22 51 e g gt Al ALl Hladl) sy Jsdal) o8 o slhaia Giludu dsa s e 4
. OV ariul

Ql—ﬁ)mnbM Jmeaﬁhdudmtﬂ\uwwumbww}sidpjm 5
.34 5 penta led | tetra =l tri (SOU, di (S5 Dl

sl 5 JS a8 1 ) S Al e Aladie ¢ il i (05,0 sl de sana e JiSTasm e 6

-8 8 Ul e a0 Sy g all el dudul

Cumy Aluludl 48 35 o gal) b IS g Alulidl e (pilagie (piilide Ofic sene dga g die 8
. ) el el Al L ) de seaal) 22l

L e ganall pland U8 vie Jlag)) Juliill aa L tri, di bl JaxY 9

Al b eVl o cle El aaed G glae anl) 85 el 5l Y sae ¢ 5Ss of g 110

62



LI L s S5l 1 AN Juadll

i

Lo jdio ye R <uilS [/ (CHg),CH-R S ill (Jia Ls_juai il ¢ Lassl S yill pians  m
S gl sy Lo ydia R CuilS 135 SO padally Gy 5 1S sall (5 (5 SIS S amy

| ol s

raiNeo phialls Guwy o 5 )5 S pseas 2o G sb e (CHg)aC S il oy m

Neopentane

Cre Ly kil (313553 ydie 2a 5 Y LS Ll de senn 4 ALKyl group S de gana
ol g JSIY) e sana aadd Bidng R el Led e s sy a5 p0as 33 & 3 Juliall LSty

LSS S Al (e y] akaially ane pdaiall Jlagiuly Jiaal) 1Y)

CnH2n+2 -H CnH2n+1
alkane ? alkyl
H
C1 . CH4 _— -CH3
Methane Methyl 5 Me
-H
C2: C2H6 _— -C2H5
Ethane Ethyl _, Ft
CH3;CH,CHj;
n-Propane
-H
I |
CH3_CH2_CH2_ CH3_CH_CH3
n-Propyl Isopropyl
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‘ CH,

CHs_CHz_CHz_CHs CH3_CH_CH3
n-Butane Isobutane
|H -H
| , | |
CH3_CH2_CH2_CH2 CH3_CH2_CH_CH3
C|)H3 CH;
3° 1°
n-Butyl sec-Butyl CH3—C—CH;, CH3~CH-CH,
tert-Butyl Isobutyl
CH3 CH,
10
Cs:  CsHyy CH;—C—CH; —H _ CH;—C—CH,—
CHs CH,
Neopentane Neopentyl
CHjs
CH3CH,CH,CH,CH3 CH3—CH—CH,CH,
n-Pentane Isopentane
1° 2°
CH3CH,CH,CH,CH,  CH3CH,CH,CHCH34
| CHs CH,
n-Pentyl sec-Pentyl 30 | 10
CH;—C——CH,CHj, CH;—-CH—CH,CH,
tert-Pentyl Isopentyl
or tert-Amyl or Isoamyl
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i
Ahiatio 5 )8 53 Gt s po Aasi o JSIY) de pana ] nT - Secondary ((sec ) U
2° sl bl s s 00 oS R

LA 5 4S5 03 oy s e Ao po LuSIY) e gann f —inis - Tertiary ( tert ) A5
3° el bed a5 (s oS Dl yd EOL dliaia )

Quaternary el s S 5,3051° e L Primary 4ol ¥/ g S5 )30 oy m
4° ol
e B el 5 S 50 cn (e M5 g 5ilis (Ao D Cpn s otigl) ia g

- U L e Al

CH3_CH2_CH2_CH3 CH3_CHZ_CHz_CHZ_CHz_CHz_CH:;
n-Butane n-Heptane
CHs
W) s - el Jala - e ) Al L) 12 3 4 5 6
e e P ) = CH3~CHy—CH-CH,-CH,—CHs
Uafiee de gane (O 5S5 da A Ao gans (g5 (oY)
( JSUi Ao sama ) 3-Methyl hexane
cHs
.- .. . - N . 1 21 3 4 5
5 ) ‘r‘s d_.g.\...ml\ @c}_A;AS (ﬂ)_“ J\)J.\ CH3_C_CH2_CH2_CH3
Jal di 8L aladin) g Lagad ga 2yaail 4 S i
(10 32c18) Laadae e CH;

2,2-Dimethyl pentane

CHs

4 5 6 7 8
CHg~CHy~CH,~CH—CH—CH,~CH,~CHj

. . 3CH2

O 2o I e (g giad Al Alulud) sl |/CH3
(105 4 520l8) CYagudl) : /Zc\

CH, CH,

2,2,5-Trimethyl-4-propyl octane
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5 6 7
CH2_CH2_CH3
LanY) s e SV e sane elond 40 CH~CH,— CH-CH—CH,
(7 32218) 1 2
CH3_CH2
4-Ethyl-3-methyl heptane
CH2“CH3
. . . e . 6 5 4 3 2 1
A8, 2al dpanll dg Ul Ll ) de ganall CH;—CH,~CH—CH—CH,—CHj
(8 5:28) yraY)

CH3
3-Ethyl- 4-methyl hexane

CH, C(CH3)3

. .o o 3. 5. 1 2 3 4 5 6 7
tert Al il a5 g 58 8 e CH;~CH—CH,~CH—CH,~CH,~CH,
(9 32c18) V) s il &

4-tert-Butyl-2-methyl heptane

CH; CHj CHj
P . -, . 1 2 3 4 5
-l e sana i 35 ) hexa bl alasiul CH;~C—C——C—CHj,
C s S B ) Gadh e (e geae ST ) S5
CH; CH, CHj

2,2,3,3,4,4-Hexa methyl pentane

CH; CH;
1 2 3 4 5 6 — CHs
CH3_CH_CH_CHZ_CHZ_CH_CHZ_CH_CH;g 1 2| 3
A s o 10 ——CH,-CH—CHjs
CH3 CHZ_CHz_CHz_CH:;

2-methyl propyl
6-Isobutyl-2,3-dimethyl decane
or 2,3-Dimethyl-6-(2-methyl propyl) decane

2
CH3 1 /CH3
ie yane Land Gl U 8 CH
Sl iy A 76 5 4 3 2 1
e Alasiun JSll Ao yans %Jj\ o CHy~CH,~CHy~ CH—CH,~CH,~CH,

4-Isopropyl heptane
or 4-(1-methyl ethyl) heptane

66



LI L s S5l 1 AN Juadll

daada
3-Ethyl pentane < sl/ Sied jlisell cildiiiaS Mall Silail] I3 SUISIY] fani Ses  m
triethyl methane (<

¢ Olisall il A5Y) LS pal) paas 13-2
CH; _CH;j
cH, CH
2,4-Dimethyl-3-isopropyl pentane s (salaill oY) CH3—CH—CH—(|3H—CH3

CH;
Triisopropyl methane

CHs CHs

3,5-Dimethyl heptane (Uil ausY) CH3=CHy=CH-CH,;—CH—CH,~CHjs

Di-sec-butyl methane

CHZ_CH3
CH;—-CH,-C—CH,-CH
3,3-Diethyl pentane <Uaill ausY) 3 v 2~

CH2‘CH3
tetra-Ethyl methane
¢ A0Y) s pall AU S ) 9 Le 14-2

(a) 3,4-Dimethyl nonane
9 =nonane () an¥l (e Ayl ALl & g3 S 53 230 2a g

CH3_CHZ_CH_CH_CHZ_CH2‘CH2‘CH2‘CH3

CH; CHj
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(b) 3-Ethyl-4,4-dimethyl heptane
C H3 CHz_ CH3

CHg~CHy=CHy=C——CH—CH,~CHj
CHs

(c) 2,2-Dimethyl-4-propyl octane
CH3 CHZ_CHz_CH3

CH3_C_CHZ_CH_CHZ_CHZ_CH2_0H3
CH,

(d) 2,2,4-Trimethyl pentane
CH, CHs

CHy~C——CH,~CH—CHj

CHs

Nomenclature of cycloalkanes 4sial) CllStY) dyans
" Cyclo " (ils Al ula) o) a1

BLC\)ACARJSAA('.G)‘ ):ua\ al Cun Le=d) g0 \J\\'Humz\.ﬁwwﬂ\ .J);)A:'\:; 2
Ay

O @3 aae s o bl anl) sy da gite dgaila Al dala) Lls )l xie 3
b s

ot Aalal) 8 ladaal (g glsa gi (ra ééi Al (& G S Gl e IS
CAdaiie de geaeS Aadid)

dalal) aws d8lal) 8 Lo ga A AL 8 e KU @ ae IS I ]
At de gaadS
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$ JTUPAC 88 Guua 4001 cil jal) s [5-2

CHs;
CH; i 2 3
CH-CH,—CH;
1 2 3 4
CHZ_CHz_CHZ_CH3
Methyl cyclohexane 1-Cyclopropyl butane (1-Methyl propyl) cyclobutane

or_sec-Butyl cyclobutane

CHs CHj;

CHs | |
| 4@7% -CH—CH CHs—C CH,~CH,~CH,~CHs
CH3-CH 2 ’ |
CHs
1-Isobutyl-3-isopropyl cyclopentane 1-n-Butyl-4-tert-butyl cyclohexane

¢ dasaal) Aalail) olaad) 4US e AUl Gl pal) dand A Uadd) g 16-2
(a) 1,1-Dimethyl pentane (b) 3-Methyl-2-propyl hexane
(c) 4,4-Dimethyl-3-ethyl pentane (d) 5-Ethyl-4-methyl hexane
o el ) AU 88 g oS sl danad BAS) 5 Jlipaad) (8 LaS (L) S A s g D) 138 (e A3l
CH;
1 20 3 4 5 6
CH3_CH_CH2_CH2_CH2_CH3 . ;
Aluls Jshl lid) caa (@)
2-Methyl hexane

8 7 6
CH3_CH2_CH2 CH3
sl 43 2 g Al gkl il (b)
CH3_CH_CH_CH2_CH2_CH3
4,5-Dimethyl octane

CH3_CH2 CH3
CS)H 4CH 3CH 2C 1CH
. ’ g 5 <l e a0 (C)
CHs3
3-Ethyl-2,2-dimethyl pentane

2 1
CH3 CHZ_CH3 )
7 6 5 4 3 Aule Jshl sl (d)
CH3_CH2_CH2_CH_CH_CH3
3,4-Dimethyl heptane
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daze o glia e 3 )lie sa ity G...n;u‘)l\ Jdadl : Petroleum bl i AT laa
O SY) LS el Al (LAY g S5 el (e Jald 5 UK Lgalana 4 guanl) LS all (10
Sl g il

sae Ao J sl Led oy 400 58 Juad Sllee e 5ke 4 : Petroleum refining hdil) s 5
i) s Sl Adliaa o) 3

- hadlll S5 cldes aaf

A (A 4l s Al e alaie) L ja Sad laiil) Juad 4é oy : Distillation sl - |
O 0550 500 (e ST aa g Caa Bpdbal e dales LdY SLalS Dl 43l sSa Joad o ¥ 5 il
Led sl e daslae e 8 ke Ladill ol al (e e 3a JS O3S Ade el 22200 05 (as bl &) sl

L e g i gy ys 58S alaaiu B dadla Lalae o 5 4 ke glile Cila 0

Alia s ol s (A Jaoid) o) sl pans Josail Caagi AdleS Adee oa ¢ Cracking sl - 2
-l Sl e ole 5
o int S Glisa S g el lanla a3y - Catalytic cracking sl ppwsill
iy i Jlia 3525 (8 a°700-500 dalle 30 s cila s (A ST e S35 12
L0883 1= 5 e S Lo ST (05 el i 5

abra S Slis G eu sl Sl Alee o35 Thermal cracking o)) sl i

Llen) 02 (e Al LLSIV) 03503 Y g A ke e g S5 50 Aglaall 38 (e )

Y sl g yall sl Jiady s (<10a) Siudlll aiatl ol ) oS Jus yi Lail 5 358 5
) sl e el da s J8T 51 s da 2 e g gyl

400-600°C

alkane with catalysis

H, + smaller alkanes + alkenes
- bl S5 cililas il 63 aa
Jrre 05%5 s SN S e Cy - Cf Ao o5y 545 Natural gas bl Jidl ]
(190a) Aabaill <) e ardini s 2220 e JBl Leilile
U585 Cyy - Cs o ssisa sa5: Straight-run gasoline ) kil cplgila 2
Ligroin ¢soadl Jie QIS jaall 3 8 S andiiy 5 2°200-40 (e 43Lle Jane

2°325-175 4lle Jaras 92 853 Cyg - Cyy o 585 Kerosene Ol 3
(.196.«4) Al L\\)SLH\ QLS_)AA 248 S eail.ngj
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2°500-275 ohle Jazeads Cps - Coy e iy Gas oil " ¥l " Jladl ey 4
Bl il GLSAE Y ‘._.s_ﬂ\ LS 25 diesel engines ol S adl a8, PRERED)
ellaidl ey mie 400 S

3,320 o S e 555 Lubricating oils and waxes gaddly g3 Cign) 5
OB padh Jle sl gy S 2300 Ly )85 09400 Wlle Jaras 508

‘;JEMJBJ&LL;LJ_}&‘;.QJQJ_.:‘)SBJSZOO.AJ_:’\Q‘HLL’;#;Aspha]‘[;ob.kﬁ\ .6

Gasoline O g

il 5 S 5 p0ed) e Jlll g LS Lgalina (55 g S5 )0 0el) e 2Ena lay 14 o 5 jlie 5
Ll s 4 as g Y5 Ala )

3586 axdiy s ol s Jlall (e Pa 250 Lu izt Crude  oil aladl Ladil) (e 53 ] ke vie
CLISIV Calass 5 30l S 3 ) i Lellaidi) fay ) gasoline engines (3l Jlaiidl¥) CilS
353 a3y Il g o)y daill e ale Jhaaiall cpd g slall () e Sl dlee (e sl

| AL L) e ) oyl Sa

8352 5393 e e 2y ¥ dglee 25 jsomerization JSAAl Bale) et dilee ) Gl Slad) pasy
e Ao jite Jadl <l ST ) Ao il e GUISIYE U sat g 2y a5 L)
u.\lSﬁa.iAj\ C_\_\:}LM} (’0200 EJ\)_; f\_;)a Aie JL.Q;S A|C|3 ‘Hc pentane BB Ladic dle\

2,2-Dimethyl propane s 2-Methyl butane : (e il

il JaW) ) ol ol Tl il JLATal (31 a1 S el sam o A
Octane number GUS ¥ a8 ol s el 2853358 e s oadadl e (51" Knock " g8 _jaal sl

Octane number GUS $¥) a3

S mall G O Sn ) () el (e oy A Al A el ulie e 3 jle 58
a8 el 13 Ay (3 yiny aY) Sl oY @lldg 22 4-Trimethyl pentane s n-Heptane
A jia Sl a8 el galall Glisgdl s (=1%%a [sooctane aild auly Ca ey ) 100 GES5Y)
LS540 %90 Cre Jarla e ke (0555 90 Sl a8y Al (sl 5 Jlalla B a3 g8 5l g il T g
Ol Sl 3a ga ) 5 LalS IS 61 a8 5 o) 5 LalS 5 galadl (gl (00 %10
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21920 41 130 da8 4l alins 33laS Tetra ethyl lead Pb(CoHs)y S all Gl g lall cabiay oS
& 8 e e A e BV 0 IS diaty juasn sl el e 58 1/62 0.6 lay s
4 C,HsCl + 4 Na/Pb ——— (C,Hs)sPb + 4 NaCl + 3 Pb
Ethyl chloride  Alloy
Jaiiu) G Ll e ale 5 pe ad Wl 41970 L (A alia I i) ooy aladinl aa g3 a3l
(-"—2) tert-butyl methyl ether [ MTBE ] Jie Leiliidia ol de jiia 4alidl il g S 5 jase
(-'®-2) tricresyl phosphate [ TCP ] Jie dila 5 )i il 50 58 5 )2 sl

dBaadla
S o ey Cus Cetane number olivs/ 23 0 Diesel fuel vt/ 255 505n G s m
S sall ins s 00 Slives a6 (aey L 5 Jad) 54850 08 ((Hexadecane ) b/
N pea Gl a8y s g (s ¥) 9586l () (-methyl naphthalene

Leily Y e J seanll 4Lasl) (3,40l 05 : Synthesis of alkanes ClSIY) juaas
=1 Gkl oda (e s aie Lebiad Jeun 5 A 23153 ae sl pan g o slladll GEINT o

i) Jelii sa 5 (SIY) g L) duleny Ca a3 5 - Hydrogenation of alkenes <ilaSi¥y) da - |
25230l 5 Ni JSuill ¢ < 518 (Baalia Jia 48 e 3 Jine Jal 5o 3 9n 5 8 damn 5 5 Adad )1 an 5 58l
Pt oUW 5 Pd

CH;~CH=CH, + H, 2N;OC CH3~CH,~CHj

34255 5 o JSIV) 2 s 13580 a3y 0 Reduction of alkyl halides JuSi¥) ala J13380- 2
AT sl Jnn Tl 568 B G 5 pel) dg s (aalas Jslaas Zime (Zn) Gmm S8
SO AN Jela ey 1A Al 5 5eS

Zn, H*

2 CHS_CH_CHz_CH3 —_— 2 CHS_CHZ_CHZ_CH3+ ZnBr2

Br
2-Bromo butane n-Butane

CHg3 CHs
LiAIH,4
CH3—CH,~CHy~C—CH3z————» CH;—CH,~CH,~C——CH,

Br H

72



LI L s S5l 1 AN Juadll

Zn , HCI
CHa—(CHa)1a~ CHal —gp-coor— CHa—(CH2hu~CHy

Cetyl iodide Hexadecane
( Cetane )

21900 4w Victor Grignard il allall (23S0 - Grignard reagents b <idlelita
s Jeliy e liiall sda juaat i Ay siaall il pinadll b aadind 1) » il cladla

s S Y1 A e e lall 8 a5 sac

+ e
R—X +Mg —— RMg:X:

R=1°2°, 3%alkyl, aryl , or alkenyl & X=CI,Brorl

H,0

CH3=CH,~CH—CH; —*M3 _  CH,~CH,~CH—CH; ————» CH3~CH,~CH,~CHj
Br MgBr
sec-Butyl bromide sec-Butyl magnesium bromide

RoCuLi 4 sfill) ciludas JoSUF AL Jelisi iy - Corey and House wustd - gusS4dih. 3
Aol 0S8 A okl wal e Jelidl) 138 s R'X JSU 4l s Lithium dialkyl copper
(ol JSY) e gana 0585 O sl e ol ) Y1 C-C

R,CuLi + R -X — > R-R +RCu + LiX

CH3
CHy—Br—2 > CHyLi Y ch—cu Li*
Methyl bromide Lithium dimethyl copper

(R,CuLi called Gilman reagents)
Henry Gilman allall 4

CHs

CHs=Cu Li" 4+ CH3~(CHy)s~CHol — = CHy—(CH,)g—CH,~CHg + CHyCu + Lil
n-Octyl iodide n-Nonane
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Cyclopropane synthesis (Alad) (gl glkual - 4
— xS Aadlas 48 oty Jeld 54 50 Simmons-Smith reaction Cuas - Ggasm Jolii
Zn(Cu) 215> 4 diiodo methane CHal,

CH,
CH3—CH=CH, + CHl, _2"(CY)
8 2 2lp ————— CH;-CH—CH,
Methyl cyclopropane
CHj; CHs CH,

— Zn(Ci
CHy=CH—CH,~CH=CH—CH, + CHpl, 22 _ CHz~CH—CHy~CH—CH—CHj + Znl,
1-Isobutyl-2-methyl cyclopropane

S et JIEa) o

CH CH
~r2 2
CH, CH, —2Zn__» /N 4zn,
| alcohol CH,—CH,
| |
1,3-Diiodo propane Cyclopropane
_CH, N CQZ
CH CH, — <8 5
2 2 CH,~CH, + 2NaBr
Br Br
1,3-Dibromo propane Cyclopropane

¢ A g gl Aol Sl Ml o Sadi S £ 80 17-2

3ol da yo vie Aoy Aadll alla (e il (5 5Sh udeS J LAY 8 dadll Ol aladtu die
OOhelan Y el aglla 5 1Y) adlgll Lal (3380 3aad (5 3 aullgl) 2 liny Ly AN allgl) e 48 210
. dasd Ay V)

74



LI L s S5l 1 AN Juadll

¢ Ol (S yally faise p-Hexane A Jsaall (Say CiS [8-2
i) Propyl bromide , 1i) Hexyl bromide

cusle - sS4 Hh ]

Pr
CH3~CHy~CH,Br - s CH;~CH,~CH,Li S pr——Cu L
+ — n-Hexane
CHg_CHy_Cle
Jhoa iy k2

CHs—(CHa)s—CH,Br M s CHy—(CH,)s—CH,MgBr 2% n-Hexane

Physical properties Al 58l el gA)
Boiling point il da 2. 1

ol Al S5 e Il Qi el (0l Bak sl ) 35 Gldall A )3 ol 3

CH4 CH3_CH3 CH3_CH2_CH3
b.p -162°C -88°C -42°C
-t (o LaS g all AU qus AN e adiad LY Ao Glb A sad) (ol A g gl die

oo il ) slay e e Sl s Jaad dua ALl Jle gl sl ol A 0 08
CsH1p Al Lpall COSET Glle Cila Ha (5 5<8 D JUd Haild (5 58 cllyy Jai guany

- ‘5_4,

CH;, CH;
CH3~CH,~CHy~CHy~CH;  CHy~CH—CH,~CH;  CH3~C——CHj

CHs
b.p 36°C 28°C 9.5°C
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Al IS8 AU S pall (o0 B30 o gllall As paala i
CoH1q 4 iall dapall : Jlia

H
CH3 CHj G

CHa—CH—CH—CHj CHg=G——CH,~CH,

CHj
b.p 58°C 50°C
CHz—CH,~CH—CH,~CHj CH3—(|3H—CH2—CH2—CH3
CH; CHj
bp 63.3°C 60.3°C

Al e LS e As )3 e el Alall UKV e A s i
n-Hexane Cyclohexane
b.p 69°C 81°C
CAariee JSI Cle sama 25 sr ddlall LK ke da p JE v
trans J<Eal) e A s« el cis gl il e d sy
Cr/H1a a—i—‘:’ﬂ‘ “*—MJ‘ . d&‘

CH
?Hs: — 3
CH; CH3 CHs @ @

b.p 92°C 99°C 100°C 118°C

Melting point Jlgai) 42 3. 2
o ) 38 el ¢ sl 3ol o dadiall Judled)l iy Aalall e UKV et A 3 ala 3
0 Sl Jsaall 8 el e jeday LaS Lalaiia

Q\Jl KX

=l s e s |6 e | s |

m.p ‘-183‘ -172‘ -188‘ -138‘ -130‘ -95‘ -91‘ -57‘ -54‘ -30
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Led gl aaall cld A g ¢y 5o ySU il 53 (o s 31 dadl €l LSV () Al i) (e Jaa U
ol OO B e aliiie ) 3

Ossl @l yd s 1 3 5 7 9
m.p -183 -188  -130 -91 -54

Ossl @l yd s 2 4 6 8 10

m.p -172 -138 -95 -57 -30

Al LI Al Jlad) @l

Cyclopropane -127°C | Cyclobutane -80°C
Cyclopentane -94°C Cyclohexane 6.5°C
Cycloheptane -12°C Cyclooctane 14°C

658 055 by 4 ) ol AMall 3 ST Gl i aliis ) s ySU Qi3 (e s 3 daed) il LIS
LISV e Aol jlgaail cila ) Ll alall KIS Dy Lal lguas¥) da j i i ST Cadlaill
ST S a5 () (g5 (s (e e el s elld 5 el (50 (8 Led Aaal Aalal) e
Ol Com  gumal) LS el et Aa (o il o 5all oLl el Aa ol 5100 A% b

C sl gl A 5o i 0 65 Ul 5 4y ) o) S 8 A g alii lad) Jladll <3 iy )

Physical state 4wl judll Al 3

O O3S Ol e e g siad Al IV 5 a4 5l Al 3 0 55 58 Ay )81 bty
Addia 3 e b SISV 5 g 585 Cyy - Cs

Solubility 4sbisi - 4

LS 5 Lgrialad Cam i Cnuy slall e dadall el 8 o3 Y Agilall e g Agalall CUISIY aen
(Al Gy 4l ) s SI a5 51 sl 3 (e il Al clydall 6 o gds
g o) saY g 3l g (g saadl olat e Leds A (gl Lot Lo ALl lISIY) = it
L0l A5 5 Calal) Cadasill 3 UKV axa 130 AL sha 4 5 S 55008 Alules e o sl

Density 434sl) - 5
S 4 gazmall o) gl B g oLl A8US (0 Bl LgiliS
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Chemical properties bl al gid)

a_)\)él\«_au):m‘ﬂ})uﬂ‘i‘rﬁ\ C-H jC-Ch‘jﬂ\bﬁM@%&h&ﬁf‘—’u&y\
Akl G C-H - dal )y Jamg Al 5 e Sl B (8 (g sl 5 (s JSI (350 ol |l Ala)
YV b Ll a 85 ya g yiSH) b g g anals ¢ aed gl UIKIYI L5 Y agle leliyg las dinddie
pxdid Gllal an S sall ool gally 3L Y QUK g dpalall g H ) (85 3S 5all dpiamall (alaaWl il
o s LISV e Ll atana Sl s 5 AY) ik o)) Cile ganall CleLd 8 CilpdaS LISy
O e IS 5 Gaa&Y i ddagl e il s ) e g sing Jeliia

adl e sty 5 s SY) ae LS Jel 58 - Combustion reaction (3 -ia¥) Jeldi. 1
- JlaiadU ALE UV e oGm0 858 Lgaladin | ks Leidle Lis

A8l Bllaiig ela Jlan s (5o S) aSl S5 Sle amy s GuanSY) a8 b5 8 JalSl) 51 5aY)
Gy Al ans

3n+1

CnH2n+2 * 2

0O, > nCO, + (n+1) H,O + energy

CHy +2 Oy — > CO, , 2 H,0 + energy

Ay ele Sl s 0 S 0T Ul ity oY) Gl B o JalSl) i (§) iaY)

2n+1

ChHopnso + O, —> nCO + (n+1)H,0 + energy

CH,4 +:23_o2 —> CO + 2H,0 + energy
ddasada

O S s ) lis 5 ) pucr (8 s SN (Ao S pand] AT SV 6] S (il IS TG m
oMby pal delia 4203y I2a i g8 5 (Carbon black

G/ Y (e Lsial) L8LLY LuaS Y LS olSH (5 jin Y (g0 DBLL) e Joand) Jad,
CO _ile Cilasiy dsla Yl SalSlI 51 4n Y1 (o Linsial] i o i BT 5 55 SalSI_pa

(z) a3 Jo iS22
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OSIV 8 Cpm s paell il 3 Jlagisd (e 3 le sa: Halogenation reaction Adalgd) Jelii. 3
Gy bl Basa sadiy o lill Jelil Cum HAY Gua lla (e Jeldill e o Gliss 5 cpa il &l
OF g WS Je il 30 (40 Jlad Helium assbied) Jie dola Sl sl 5 (Y1 dalay GlAl adalii 305

el (ye Aatl 5 )l alaaital e e 2l Gobadll il hase Gl ele 5 8 Jelill o3y

2 Chain reaction Juluia Jeliidd 2l 5 5l pa da 5o (A& SV ae a5 IS e OS Jeléiy
e b shad S 3 0 5Sh s ol i) (e Jalk axy s Ultraviolet UV daswdiall (38 4x2Y) 258
O el 3 aea 0¥ SE Jlagall delall 1aa Jliay s Leali 36 ghadd) 8 Jeliie Jany

Cdelal e 5,08 iyl

Todic acid HIO; <l V) (ies (e 1S se Jale addiiun 131 dalall Ca g plall s o gall Jelasy Y
2053 (S okl (8 el aday Ul 5050 () sSiall Gaa s o) 0 dasad (e Jexy 53
Jaiall

H|03 + H| —>|2 + Hzo

Chlorination of methane tiwll 35K ¢ Jlia

CH, + Cl, Y CHsCI + HCI

Chloro methane

CH,Cl + Cly —Y» CH,CI, + HCI
Dichloro methane

CHCl, +Cl, —RY__ o CHCI; +HCI
Trichloro methane
( Chloroform )
CHCl;+Cl, —hY o cCl, +HCI

Tetrachloro methane
( Carbon tetrachloride )

dBaadla
Al olisall (po 500 j plas 5] dind e ldial] i 5 aSail] (G0 yh e 3] pil] 4 ASST Kay m
 Alle i Glisag ) 5IS el
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Halogenation of higher Alkanes kadl cULSIY) Aiata
g5l aae o bare Calgy il sill e Janda 5 9S50 55 Liled) LISIDN A ala1 Aalgl) o
e e songd)

o O onell D3 e 058 i (5 5 5 sl G g Gedald e (g sy ST S IS e
. );M JA;M k_\u@ﬁ’f:))m\ ui&ﬂtﬁ&ﬁyds

Cl
light
CH5;—CH,-CH5 + Cl, —>2|9500 CH3;—-CH,-CH,—Cl + CH3—-CH—CHj;
45 % 55 %
h
CHy=CH,~CH;~CH; + Cl, IiJht . 25°C CHy=CH,;—-CH,-CH3 + CH3;—CH—CH,—-CHj
Cl Cl
28% 72%

@\ﬁojﬂoﬁjj%\wﬁ&t\ﬁiw@héc RSN LK Al 5 1K) vie
ol (Ao Jeliy Cum 30dl 5 de pullyadeli Soahy SN G g @l jundiy ) Haad) il ai Y
Sl ki V) I i las ) S Gud Ul a3 laie G Y ) kg dagl 5 ) Sl il
055 2 a sl e eSall e Nonselective (SU81 e ¢Sy 1M AN a5 uell )58l oo
J8 4l e a2 1) e gan s paael) )53 G el Cus e Selectivity Al STy Ua alelss

o e dleld

C-Br , C-Cl : Ly i) il o peida gy AN J ganl)

bond D(kimol')  bond D (kJ mol)
CH5CH,-CI 338 CH3CH,-Br 285
(CH3),CH-CI 339 (CH3),CH-Br 274
(CH3);C-ClI 330 (CH3);C-Br 263

_2 5510 e Agal) Ale ) o8

Relative reactivity toward chlorination : R3CH > R,CH, > RCH;
5 3.8 1
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1° 20 20 1°
CH3—CH,—CH,—-CH3; n-Butane S .l :QJ\AS!\ 3y <) Cj\}‘ il / Jlia

6X1+4x38=6+152=21.2

o .
No 1° H x reactivity % 100 = 6 x 100 = 28.3 %

0, _ =
% 1-Chloro butane 212 21.2

o .
No 2° H x reactivity x100=ﬂ % 100 = 71.7 %

0, _ —
%o 2-Chloro butane 212 21.2

¢ 2-Methyl butane < !l 4ala¥) 3 ) 1Sl il o5 MSEGa quuady Ll 19-2

CH,§
1° 3° 2° 1°
CH3 CH_CHZ_CHs
OX1+2%x38+1%x5=9+7.6+5=21.6
% 2-Chloro-3-methyl butane = 2.166 x 100 =35.2 %
% 2-Chloro-2-methyl butane = 2? 5 x 100 =23.1%

s A Y O souell Jae I DAY dad siall Al

-9 _
=515 X100=417 %
Db LS (o sSi e 58 JS0 Al gl dsil) (8 ISV G s pnell (e g s e (s s Sl
% 1-Chloro-2-methyl butane = g X 41.7 = 27.8 %
% 1-Chloro-3-methyl butane = 8 x41.7=13.9 %

$(3°H > 2°H > 1°H ) (e sonedl el s o g pull 40000 ma gy / Jlia

CH; CHj CH; CHj
3° 3°
CHg—T C CH; +2Br,——— > CH;—C—C—CH3 + 2HBr
H H Br Br
2,3-Dimethyl butane 2,3-Dibromo-2,3-dimethyl butane
100 % Yield
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LS oy (o et Aadiiie Glile Gila o 3 Jil s 5l &l jle (e 5 5le o ¢ Freons <l ga Al
Azl 0l s aadiit Sis deliall 8 dal s SYLaiul Ll Chloro fluoro carbons CFC
e sell iy laanal 5 3 el b Janiasi s il e

CHCl, gE—FS> CHCI,F %Fs» CHCIF,
Cloroform Freon-21 Freon-22
bp 9°C -40°C
CCly %FS» CCl3F %FS» CCl,F, %Fs» CCIF,
Freon-11 Freon-12 Freon-13
bp 23.7°C -29.8°C -81.1°C

& ( CCIF,CCIF, ) 114 ¢ 12 ¢ 11 O3 e bl aodiuy g 2y 53 80LaS ]2 (g 8 a2y
Sl e Bl 313 )5 A83AN B 5o S 5 dgn SN il 5l o Je s s i S s s sl o sl (A lual)

SY1 LSl S0y 3l skl 3 5oL (may Ll s Jii ) dng s 5t CFC LS 5o S
CBIF3, CBrCIF, Jic psill e (5 5ia3 il & (i jall 1] Yientind

(") sl a8 aadiuall Culin) 558 ol juasd (82D 05 8 aadiy

2 CHCIF —809°C

F,C=CF, +2HCI
tetra-Fluoro ethylene
i Y g ) ial o 05 55Y) Atk el il e Led Lad il g ) Jlaniasl gea) i 28
i o (5 5 A o il B ) o sl s el S350 gy LS a5
oaia Lavie s UV Ly 358l A5V (e (a V) (e S5 (S paial 5l 5555
s o LS s 15 5 5 60 Sl ) Jsay adla UV il (555!

O uv

G55V e sISI iy aaii gy ) (g B el sdadl IS i3 0S5 e UV drdl Jand
Os09Y) Ak Gl ) g3 Laa (Sl 5 35 S gaal ) IS il

0,+0

CF,Cl, — Y

‘CF,Cl + CI-

Cl+03——» CIO+0,

ClIO +0 — > CI'+0,

M@dﬁiujjjiﬂmﬁﬁués@u\‘))m|b_)&d.aa_\

82



LI L s S5l 1 AN Juadll

Reactions of cycloalkanes 4ilall clilSiy) cdlelds

Halogenation 4ialgdl
Do s-Drs
19
O ror, O/

- o LS ) e adla i Jaane il (S Ainla i

H,ClI
CH3 C ZC CH3
heat
@ *+ Cla—jgnt light Eg Eé ng
Chloromethyl
cyclopentane | Cl

cis, trans

i G Laas dday) ) Guilaial) jie UadsVWU dala)) i o4 : Ring-opening Adlad) gid cdlelds
C-C A} oy (o1 Aalal 3 Jal) slenY) sy A sy (g5l s

h /\ A/L
A + Brp > Br + Br Br

Bromo cyclopropane 1,3-Dibromo propane

Br

D + Br, —agi—»  CHa~CHp~CH, + CHy~CH—CH, CH3—CH2—CQ

Br Br Br Br Br
/CH2
A + H, metal catalyst HsC CH; Hydrogenation

80°C

> CHy~CH,~CH,OH

1-Propanol

HCI
D ——0 & CHy~CHy~CHyCl
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HBI
4I> e CH3—(|)H—CH2—CH3

Br
>—ph B2 Ph—CH—CH,-CH—Ph
Ph CCly | |
. Br Br
1,2-Diphenyl 1,3-Dibromo-1,3-diphenyl
cyclopropane propane

Joanl) (Say ANz i) A L 9 ¢ Trichloro ethane S all cMSdia 30 g4 L 20-2
¢ a) 1,1-Dichloro ethane , b) 1,2-Dichloro ethane : 4l s yal) 35S (10 Lgale

. hé <5 g Trichloro ethane COSite axe
a) 1,1,1-Trichloro ethane & 1,1,2-Trichloro ethane, b) 1,1,2- Trichloro ethane

-1 O JS e Yl e 212

vicinal _staie AU Al

(03 ) O8I b el e alled) Sl IS Geminal dihalide
(-CHa- ) Oalite 4o sane 43 30 53 Y CyHyp A ) diana (52 S5 50
S 4 (s el aea CoHipp 4 el a2 S50

ele Yadine 4 QYD ()5S Cumn Laldal a8l 4 50 S 5y Alualas
(S 4 (a5 5l s CyHCl iy Jall dlina S ailla

o RO N N VO S

Cl
I CH,~CH 2. 3.
2 2 — J—
CH4-CH CH3—CH—CHj3
Br Br
Cl CHs
1,2-Dibromo ethane 1,1-Dichloro ethane Isobutane
4. f|3H3 5. 6. TH3
CH;—C——CHj3 3-Ethyl pentane CH;—C—ClI
CHs CHs
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¢ halaly Ao Gt Aa o llay 400N £ 50 Ca £ IS 0 S e 61 22-2
a) Heptane ; 3,3-Dimethyl pentane
b) 2,3-Dimethyl hexane ; 2,4-Dimethyl hexane
c) n-Hexyl bromide ; n-Heptyl bromide
d) n-Hexyl iodide ; n-Heptyl chloride
e) 1,1-Dichloro ethane ; 1,2-Dichloro ethane
f) 1,2-Dichloro propane ; 1,3-Dichloro propane

.Yl Jil Heptane .a
. skl Aagudl e ALl 2 3-Dimethyl hexane b
sl o8 8 el n-Heptyl bromide .c
sl o3 8 el n-Hexyl iodide .d
C-X L 55 o S1 3l ) S5 geminal @l s 8 oY 1,2-Dichloro ethane e
. 8 il g aail C-X bl 55 oY 1,3-Dichloro propane  .f
ddaada

LY Glale 3 e e (LI 2l ) lisn shlgly Alssiceal) LISV L da 0
 Aunhd il a 585 (A O sl (A Ao T e oY ALlsad)

LSV ann 50l g pn sl 53 oy iadl sl 30l e SIY) ulls Glale da o S0 i m
L Juiea

Ol a3 lf LalS g sl 6 LI il ) ALeadeal] ) LalS m

il sl (S Ll LLlial) SUISTY) Gl la o o ST LSIY] iy ) sl Sl ls o

n-Pentane , 1-Fuloro butane -l
CH3—CH,—CH,—CH,-CH,4 CH3~CH,~CH,—CH,—CH,—F
bp 36°C bp 32°C
72 gl ol 76 il oisl

i Cun LS ) oli L G Julf ilad Al 58 C-F Al ) Lilel) Lpkail) s
C-H Lo g by L Jslitll | phai lgaians o Y o il 5 4] 230
MG g Ly 5l 5 il of () gy Aeaiall g SN 545 8 4 canen Ao LY Clplls Ciiai m

R
1° 20 30
CH3;—X R—CH,—X R CH—X R cC—X
R
Methyl Primary Secondary Tertiary
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i

-t A0 S pall ) S ) g8 L 230
1) 2-Methyl-5-(1,2-dimethyl propyl) nonane
2) 2,2-Dimethyl-4-propyl octane
3) 1,3-Dibromo-5-methyl cyclohexane
4) Di-tert-Butyl methane
5) Triisobutyl methane
6) tert-n-Butyl methane
7) 3-Ethyl-6-isopropyl-4-tert-butyl nonane
8) 4-tert-Butyl-2,2,6,6-tetra-methyl heptane
9) 1-Cyclopropyl-4-isopropyl cyclohexane
10) 2-Bromo-4-iodo-2,4-dimethyl hexane
11) 4-(1,1-Dimethyl ethyl ) octane
O %15.89 (508 %84.2 &S sl (31 AaY) Jad e 24-0
¢ S all 4 V) Dl o e |
¢ A el dapeall aa 418 144 58 S el el 050 o e 13-
¢ Qe 4 (a5 el @l 3 IS O Caale 13) S pall allail) an) 5 Al dapall 8 ez

-2 Al S jall Apallail) pland) & Uadd) qiga 25-2

1) 2-tert-Butyl-4,5-dimethyl hexane , 2)Isobutane
3) 5-Methyl-3-ethyl heptane , 4) 3-Methyl-2-propyl hexane
5) 4,4-Dimethyl-3-ethyl pentane , 6) 3-Dimethyl pentane

7) 1-Chloro-3-ethyl-4-methyl cyclohexane

A s ) il glaal) Agle (gudati 1) S i) o GASIYY il g 5L 5 L 26-2
. a8 3o g A8 (a9 H0a B Lgd CHyp Aapal)

L g sl g ) an 5 Led CoHyp daaall

i G5 Il s s Led CgHyy Al

C4HgBr i jal) dapall Lagd IS aa g yal (DS

(O N VO SR

¢ Al Ly Al rdoa A A LIS s Cila 27-2
CsHio , CoHs , (CH3)sCH , CeHis , CsH7 , CH3CH,CH2CHj;, CgHis
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O Ialy Aol Gl da o dllay 4000 719 V) (e 95 S (S 0 61 28-2
a) 1,2-Dichloro butane ; 2,2-Dichloro butane
b) 1,4-Dichloro butane ; 2,3-Dichloro butane
¢) 1,1-Dichloro propane ; 1,2-Dichloro propane
d) Trichloro methane ; tetrachloro methane
e) 2-Methyl heptane ; Octane
f) 2,3-Dimethyl hexane ; 2,2,3,3-tetramethyl butane

g) Methyl cyclopentane ; Cyclohexane

¢ A0 il jall a3t ) g8 La 29-2
CHs

CH3_CHZ_CHZ_CHz_CH_CHz_CHz_CH_CHg

CHs CH,
CHy
cl
: : CHy
Br
CH,_
N 2~CH,
3 CH3 C:H3 CH3
CH3=CH—CH—CH,~CHj >CH—CH2—CH (CH3)3C—CH,~CH,~CH
CH,~CH; CHa CHs CH,=CH;

§ ULS S Aagd) saa ae AUl LS yall 81 Cilid ) 30-2
1) trans-1,4-dimethyl cyclohexane
ii) trans-1,2-dichloro cyclohexane
iii) cis-1,3-tert-butyl cyclohexane

€ AUl s yall 4alal) 5 ) glSl) gl o8 ISR Guady L 31-2
1) Propane
ii) Isobutane
iii) 2,2,3-Trimethyl butane

iv) 2,3-Dimethyl butane
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dagdial) o 4B il g oS 90l / L
il (o a5 A0 C=C Aday) ) (o g sind daniia e iy K550 a: Alkenes LSy
-

CuHan plal) o8l auiis dflla & cligli

CnH2n-2 (’L’J\ UJ"M\ @":’5 z‘ﬂﬁa QU,)SS\ -«
Aghela SIS nan sy Al OIS ; (b g OIS (o )5l A AN (2o

<o e L_ﬂ&j Ly all Aapall (jud L O, R Functional isomers w‘gﬂ iy LRAN]
Ew UQ\.,\S)‘J\(;M RO

¢ C4Hp A3l Adpal) CBISILa pan ) 302
CaHan Aglall je IV 5 Aalal) UK alall ) s3Ell Arpall 38 e Gulay

3

~ CH3—CH,—CH=CH; CH3;—CH=CH—CHj;
\ J

. CHs epiis
A ga SN s
s, CHy=C=—CH,

CHZ_CHQ CH2

(_ CH,~CH,  CH,~CH—CHjs
N /

Y
Al oMSLdia
S R RE RS VS PN WY O Leayl 2 g WS
CHj /CH3 CQ3 /H
H H H CH,
Cis isomer Trans isomer

A 355 (o i Ll g 5l 5 i g Al S ) ki Ll OIS o
Al Aday ) J s e ganall
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The E, Z system of nomenclature Z,F 4xaud aldas

A Al 1 (3 S (% A yall A i e sanall Priorities dasts¥) e alaill 138 aaiag
N m\)LQJdH|}€LEﬂ\ s acl 8 Cahn — Ingo]d — Pre]og : u.Ad.St..A}iua
- b L & =il s Sequence Rules

S all gy A 31 Ao 5l (e caslad) i 8 AN A 181 D i genall cilS 1Y
E S all cany (pilide uila e WIS Y57

High High Hi\gh Low
/C:C /C:C

Low Low Low High
Z-double bond E-double bond

Br¥*>CI" >0%>N">CP>H' : did
3 A e A o 31 s Sy A 31 Ay B e ol o A 4L Lavie

» lied Ll
Juai Lt Y de sand (VN A1 5Y) (050 H.C C/H*H,H,H Low
. 1 . . . 3 3
ol de sema Lal (s 2 (535 (5 S B0 L
H (,(I:2CH3

3...}3) ERWEN GJ&: EJM\ el J\)SS H Multiple-bonded PRRPRON|] L.}\)_)M ald U"_I\JM\ uﬁ il
O ) S5 4800 Ayl s Lgdalsi )l die 5 (45 30 S5 dpa g 3 Adal 50 Y 53 Jali )l died Ayl )

H
c,c o)
A G O
0 I

¢ AW Al W A (58 de gana IS B s 0 51 332
(Br-,Cl-); (-NH,, -OH ) ; (-CH,OH ; -CH=0)

(-Br), (-OH), (-CH=0) : kWS iV s
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¢ ZE sl Aashgdl ¢ gln. algad - ols ¢ a0 gl U g Lae bl Al el i 34-2
1- -CH,OCHj;, -C=CH , -CH,CH; , -C=N
2. -C=N, -CH,OH, -COOH -CH.NH,

1 — CH,OCH; > -C=N > -C=CH > -CH,CHs;
2 --COOH > CH,0OH > -CN > -CH,NH,

Al cls )l 7 ) E s gy 35-2
CH; Cl

a.CH;CH,—C=—C—CH,0H | p. CH;0CH=C(CN)CH,NH,

-a
Low CHs Cl High Low CHj3 CH,OH Low
C——cC C—¢C
High CH3—CH, CH,OH Low High CH;—CH, Cl High
(E) (Z)
-b
High CH;-Q CN High Low H CN High
cC—=¢C C—c¢C
Low H CHo—NH, Low High CH;—O CH,~NH, Low

(Z) (E)
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The index of hydrogen deficiency ( IHD ) @%JJ%‘ oaldl) Jalza
CrHaney JHEall G 4 5al) Aapal) o Al (n el iy ja 30 e 3 ke oo

JLia
LIF““TJ -2H H\
H—C—C—CH; ———> C—C—CH;4
H H H H
C3H8 C3H6
Cs"'s]_,
] THD = 1CsHe
H | gz H o2
NN C
C C—H -2H H\ / \ /H
r'|' -------- ‘I', /C_C\
iH H; H H
C3H8 C3H6

CsHg
2H
[ IHD =1 C3H6]_>

O oS Sl Sl G ] gl Ladie i 5 uel) il Jalae A Of Gl JUall (ga it
saxiall ool 5 50 ol sl sae Ao palil) Jales dad Jai Cum s e oS Sl il S S
COCIA axe 2l LalS THD dad ol ) LalS S 4y Jal) pall bl cS) ) 8 dlaial)

P

¢ CoHp dbi ) dhzall 48 gial) Ll o) 3 (A Lo THD Lol 36-2

THD e o Jilaall QS 4y jall dipeal) 2a 3

H @3 8 = G o) rnall G o s o6l Sl 3 202 (& 38 [ CgHeyoro = CoHig
O IHD=8/2=4

elingdua g ydadl s 35 A8la o (DG Gyiial 5 ol dan gy dasl 55 4 G il (i) 138 ()6 O (S
-2 AL ) il oda (yamy AUS Sy dile

O C=—=CH
o, 0 J Ho—g—o=o—g—on,
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Cra 22l g g0 s U g CoHiyp Auia Jal) Aliua S sal dad gial) Ailiyl) dapad) 4 e 37-2
¢ poadia (S ya il g 121 Ay (g gl

28 S ) Oi gr“" Jdn a2 & [HD 4. LJu &L‘n-‘} CeH14 & Jilaall O&m Ll Lall
A A el a5 Gl e ssing Sls gl il 0l S

CH,=CH—CH=CH—CH,—CHj , CH3=CH;=C=C——CH,=CHs

Ol S 5l ()5S0 O G andie (a8 e i s Cpn s )2el) (e 2a) 5 e e Jeliy Sl o Ly
(A Aaa IS U G ST 35a 5 aaY ) s

-2 Al o) 6Bl pL) g g S g uagd) Cliidial THD dagd slay) aie
SV e sanad A jall dapall 45 )l a1y i S gl G A8 (g gtian iS5l QS (1
el L) s Diad Cag Sl gl s SY) Jlat) ame Jiall QLSS gy jall dapally
[ oSV 35 Jagi ] CoHyy Wl e Jalai C4H 40

Lapally LSV Ao ganal 4y jall dapall 45 e 21y cpa glla 33 Ao S pall g sial 1) (2
e Jalxi CoHiaCl A jall danall ;Db cpa 5 Ham 5,380k ) ae Jilall (S 4y 5al
[ oIS 83 Qe Gua 55 3,3 Alal ] CoHyg Ll

SV e panal Ay Sl dapal) 40 jlia iy 4ld g i 83 e S pall s gial 1) (3
Ll : Mied Gun g 580 IS (g s 53 (all) ae JuEall IS Ay jall dapeally
. [ UP}H"M .‘.")h d—’u‘ O 928 B‘)A U"LS"‘ ] C2H6 L@—“ szs d‘u C2H7N a‘:‘-‘.—.");j\

s A0 Ay Jad) dall (e ddsa S A g gl alil) Jalea dad 22 gl 38D
?CGHGNBr y C4H30 , CzHes f C7H7Br y C7H13N

CeHeNBr | C,HsO | CoHeS | C/H/Br | C/HiN | Zjad dapal
CeHs C4Hg C2He C7Hs C7H12 el le Jols
OV A

CeH1a CsHqo CoHs C7H16 C7H1e CuHone Jilaal)
ail] Jalaa

e I T R P B L R B 1) YT
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IV ) - s S 5 sell 1 (AN Juadl]

Loty g cldlsd) sae Joa Cilo gles o 5 5087 (5 e 1S po (5 Y Ly jadl dipal] G La
el pae dle PUS o ris g sl padil] Jales colas Sey 436 (S jal) 6 5000ial)
-: L LS degree of unsaturation

¢ AN aasinai iy S ol ST e (g iy S sall IS 1Y

U= 2C+2-H

5 = number of ring + multiple bonds

: Jha
C,HgS: U= % =0
S, 0 id Jdas
5agage pd LS

CyHgO: U= 2X332:8 =4

&M/ﬁmwnjjléu_ﬁ:‘;}bg;ﬁﬂ//{/

U= 2C+2-(X+H)
- 2

2 Jda
CsH;Br: U= 2X7+22_(1 *7) =4

¢ Al 2R s g i s sl (e (g s S el IS

U= 2C+2+N-(X+H)
- 2

: Jha
CgHgNBr: U = 2X6+2;1_(1+6) =4
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Nomenclature of alkenes <bSI¥) dpand
TUPAC system 4xeUall) dzacl) / ¥ gl
) a1 ant g dm 3l Adasl ) e (g stiat A g S5 pam Al Jokal jlsal 1y ]
alkene 4alS 43¢5 2 5 ene akialy ane ahiall Jlaiul ae Jiliall SIS

AU A o 31 Ak 1) B g gand iy g A 1 Al U A 5l (5 S B e ALl 8 5 2
el i Sa (0 S 33 sl o8

o Ll ¢ A g0 Ak 1 (95 5l A 5l 8 dm 55 Al )y Adatise de gane d5a gy e 3
L& 08 Gl e oy a5l AL e Lead e Jilai s

.ugq:@g}ﬂdi,triw;e\qﬁu\éw\&@;jj%\)w)ﬁhﬁ)m 4

KPINC NS SPERE PECUPCNCING B SENS ESN N E NS TRERE
Alagieall e ganall

A
— _ 1 2 3 4 5 6
CH3—CH=CH, CH3-CH=CH—CHgj3 H,C=—=CH—CH=CH—CH,—-CH,
Propene 2-Butene 1,3-Hexadiene
CHs
CH;-CH, 1 2 3 4 5 6 CHj
5 4 3 2 1 CH3_CH—CH_CH2_C_CH31 2 3 4 5 6
CH3_CH2_CH2_C:CH2 CH3_CH_CH:CH_CH2_CH3
CH;
2-Ethyl-1-pentene 5,5-Dimethyl-2-hexene 2-Methyl-3-hexene
CHj CHj
cl N
| C—¢C,
—CHj 12 3 5 / \
4 CH3;—CH=CH—CH—CHj3 H H
1-Methyl cyclopentene 4-Chloro-2-pentene cis-2-Butene
CHa CH,
3 4
5 5
4 4
ZGCH3 3 1 CH3 1 CH3
1 2 } 2
5-Methyl-1,3-cyclohexadiene 1,5-Dimethyl-1,3-cyclopentadiene 1,5-Dimethyl cyclopentene
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Common names 42L&l danddl) / il
ylene akials ene ahiall Jlasiuly s elanls Aaged) LS o

AL
CH,
CH;-C——CH, CH,—CH—CH, CH,—CH,
Isobutylene Propylene Ethylene
B« a B
CH;—-CH,-CH=CH, CH;—CH=CH—CH,4
o-Butylene B-Butylene

CH3;—CH=—=C—CH,
Methyl allene
( 1,2-butadiene )

CHy——

Methylene group

cl
C—CH,

CI/

Dichloro vinylidene
[1,1-Dichloro ethene]

5-Methylene-1,3-cyclohexadiene

- Jie L ald Aails eland S all aadd

CHs;

CH3~CH=CH—CH=CH,  CH2>—C—CH=CH,

Piperylene
( 1,3-Pentadiene )

Isoprene
( 2-Methyl-1,3-butadiene )

CH,—CH—
Vinyl group

CH,—CH—Br

Vinyl bromide
[Bromo ethene]

Do

Methylene cyclopentane

95

CH,=—CH—CH,—
Allyl group

-

CHZZCH_CHz_CI
Allyl chloride
( 3-Chloro-1-propene )

CH,=CH—CH,—CH=CH,

Divinyl methane
( 1,4-Pentadiene )
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S e i) Cle ganall 3L 5 pSIVI @il 330 Stability of alkenes CbuSIY) il
-1 b Lo a3 [-Butene I (o sall JSL A5 jliay 5 20N Aoyl 1) 0 52 S

sp™-sp’ sp’-sp? spP-sp® sp’-sp’

ol L5 (- 31ea) sp-sp” 0528 (03 O Adail e s 81 spP-sp” S (505 o Al )

G Eaa Vlasin) J8Y1 LI (e H380 gpP-gp? Jadd 5y (e 220 0S8 Vlasia) e Y1 iy

el sp? s S @l 3 Aala ol I o AN Aal 1) sas i g IV ada e JSIY) e sane

ESELPRNL

R,C=—CR, >R,C==CHR > RHC==CHR > RHC=—=CHR =R,C=—CH, > RHC=—CH,
trans c1s

aal 33 e il dlgaY) s cis eigll IS (e Uil (e trans eied) JSaiall ¢ 55

A3l Aad ) e il Gl e JSIY) e sena

ST Qe L 0 5S5 endocyclic 4dlall Jals 44l C=C dda ) e (s siad ) dakall s jall

Aa ) S8 Jull JEdll 85 exocyclic Adal) & LA 330 C=C Aol ) e (5 5ia3 Al el e UL

. LAl CaBEa) Sl Lgads oa AU C=C Al )l e Jlaiuy)

O Nz (O
more stable

Endocyclic double bond Exocyclic double bond

STV A Ciliay o dlad) LIS cliti oS EXOCYCHIC <l o arei  ®
Methylene 4e sans cLifinl—ylidene 4l L)/ Ao Jasival/

CH;
CH
CH
~
St F
Ethylidene cyclohexane 2-Methyl-1-ethylidene cyclohexane

¢ Al ) 3 B UL Y <) g8 e 39-2
a. 1-Butene , 2-Methyl propene
b. (Z)-2-Hexene , (E)-2-Hexene
c. 1-Methyl cyclohexene , 3-Methyl cyclohexene

(‘a. 2-Methyl propene . b. (E)-2-hexene . c. 1-Methyl cyclohexene )

96



LSV L) - g S sl 1 A Sl

Synthesis of alkenes UuSI¥) yuiaad
Oxidation of alkanes UlSIY) dausi (e - 1

Cry03 - Al,O
CH3~CHy=CHy~CHy —22—2=3 » CH,—CH——CH=CH, +H; + C4H
3 2 2 3 560-600°C 2 2 2 4118

n-Butane 1,3-Butadiene

Dehydrohalogenation of alkyl halides J:SI¥) 1l ¢a HX £35- 2

SV iy g JoaS Jie Calie Cada 84 8 3aclE aladiuly JSIY) alla (e HX Coia Jelis duasy
B-elimination Wy <sds Jeldly (o a5 Jildall

B‘ Ot‘ B-elimination \ /

—C—C— —/— c—c¢
olat fagligli Lde b |L )|< / \
I >Br > Cl «iiall Jelis X=Cl,Br, |
alkyl halide alkene

e Ui o 52 e (s sian I Sl aladid) die GBS jucandl Juade Jelaill 138 yriny
Al Bae ) aas JBA e Jelaill s 3 8 aSail) AlSay @llh g4, 8 sacld

Sl il g 6K (UL e ) Waia) eV JSid) (b aaall 3 e Saeld aladiu) e . |
g a5 ) SlaSl A Zaitsev's Rule <o i sacl8 sy Alal) s2a 8 Jelaill il of J&y
#1875 4 s jallall oda Jaa¥ (5Al Alexander M. Zaitsev

BCH,~ CHs; CHj CHg H
- B a B i 70°C / \ /
CH3CH20 +CH3_CH_C_CH2 um —_— C— + Cc—C
| g5 CH3CH,OH / \
H Br H H CH3 CH3_CH2 H
Ylagul =Y Ylag ! S8
% B9 % 31

ABLe W) Canny 13 5 Wlasiad JBY) a1 g i) il () 5<) anad) dadul Bacl aladial de - o
Ol a SV SlaSl A @13 s Hofmann Rule ol st 5ae B sy Jelaill o JUy 5 dpebuadll
August W. von Hofmann
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CH, CHs 0{43 /CH3 CHs H
CH3=C—O + CH3—CH,~C-CH;—2C¢__, Cc=—C( + c—C¢C
| | (CH3)3COH / \
CHs Br H CH;  CHy—CH, H
Yiadwl Y Yladul &Y
% 27.5 % 72.5
B

. e ldil] figd puass Y Lin g s Gllad Y il LSIY) ol )
Lo ldi o LS o ey e lstl] L6 45U of alof LS laslls poii 2 m
(_153_‘4) d){ay/

Dehalogenation of vicinal bromides staliell llgh) il il jall (a- 3

zZn

CH3_CH_CH_CH3 Acetone

CH3~CH=CH—CHjy

Br Br

Dehydration of alcohols Jsasl) (-4

H>SO4 95% —
CH3 CHZ_OH—>1700 CH2—CH2

Reduction of alkynes <lst¥) ¢a- 5
Pt

CH3—C=—=C—CH3; > CH3;—CH=CH—CH;
2

Lale hiilly 2-Methyl-2-butene , 2-Methyl butane ¢Sl Juadl 43 )b 7 58 402
2°38.6 5 a°27.9 A il o Legille a i ol

Jeli axaiig Gl LG e pa o plad | s i) dafily Lels Sad (S jall (02 Jacd Caniay
COSIY) Jeliy ¥ g SV Jeling Jaall o g 5 dilca)

CHj CHg
— Bry / 25°C

CH;——C=CH-CH; —2—="» CH;——C——CH—CHj
Br Br
bp = 72°C

CH,
(o]
CH;—CH—CH,—CH,4 M No reaction
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phtilly Laghnt Jeund (lLlall s 3 4 ) S 3R laliae Ja il 4 (513 g sall (LS yall s
-t b LS il 2y SOV sl

CH, CH,
Z
CH;~C—CH—CH; —~_» CH,~C=—CH—CHj
CH;COOH

Br Br

Physical properties 4t jadll (al gl
b 5 gl Bal e JE s el sl saly sl A 2 ala 33 : Boiling point Gl da - 1
Gy s trans JSiie (e (Aol e da 5o 4d cjs JSite Of aa did J0S gy aa g A sl
ol dplad (e 3y 5 (A aadll el

R R R\C /H
VN VRN

pn=0

-2 ALlial) ciliplall g cilistY) g LY GLle il e ¢ AU J gand)

alkane | 1-alkene 2-alkene diene
propane | -48°C - allene
-42°C -34°C
butane -6.5°C cis 4°C 1,2-  19°C
0°C trans 1°C 1,3- -4°C
pentane 30°C cis 37°C 1,2-  44°C
36°C trans 36°C 1,3- 52°C
1,4- 26°C

NN L N
\

C=—=C=—=C, C—C—C—¢(C
/ 1,2- \ / 13- \ / 1,4-
Cumulated Conjugated Isolated
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adiada
nhadl) sy S g ALl CLUSIY ke da p3 (o (oS Dk of) CLLSIY) ke da j0
g il ) ] e Al

L i) cliglall e Aa 0 e Ao/ Cumulated (1,2) 4aSiadl linldl) ke 4a 0 =
Isolated (1,4) aiwel/ livlall HLlé 4a 2 e Aefs Conjugated (1,3)

b o) CLSIY) Ll da o (o S Alitad] Ciliglal] LI da o
A kel g aS) yiadl Colin)al) Lkt da g0 e S b off CLLSTY Ll a0 w
conjugated > isolated > cumulated . A/ ssill e Cpldl) Sl S

il b s s oLl 8 35 Y Rlain Fuglad 3 IS e SV : Solubility ks« 2
(5 _pie duhais e ) Ligroin ¢soaalls J¥) s cp il s CCly Jie dphil) ddmia 5 4kl ye

$ CsHg i) dasal) Lgd AN Jiiewal) g ¢ sihall il COISETL & Lag]2

CH;=CH—CH=CH—CHjs CH,—CH—CH,~CH=CH;
1,3-Pentadiene CHs 1,4-Pentadiene

CHy;—=C—CH=CH,
2-Methyl-1,3-butadiene
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Reactions of alkenes <iisi¥) cdle s

Combustion @ Aa¥1-1

ALY | 513 LB Han o€ Jelitl 1 Jaxioy Y5385 CO, , HpO (ants sV (3 yias
AV eolelal) b ety

Addition reactions 43LaY) cdlelis. 2

OY Al G (e Junte Jeliill 13a 5 o Cpibaal ) (s y radal N € ) Al Jelii a5
Ce il s2a ()5S agle leliy g ddal ) e 4 ) A8 (5685 6 (el ) (5355 (e Admial) 3 ) )
Exothermic 5l sl 32 ja

55 callahy 134 5 (Lewis acid ou sl paes ) 4l 5 yiSIY) ol oSI1 ola p Ada) 1 il i< Joad
( Lewis base ossl 3acld ) Cls ySIY) e 75 e (Ao )38 Jd S 55

ety ¥ 1Al 7 18l Gy gl 20 g8 DL 918 i) JS g gl laal g D g ASIY) JS o ey 422
¢ Jb oS g g i g 8] (g mad (e Yy gl 320 By (aan

Ol aie sy A1 ga g sl Gmeal) G ey Aaas () 35 Gl 8 (e jans Apac ) g Apaaall oY

e 5 0 S gy S0 (g s Ll A1yl 50l 5 55 el 0l 0 Sl 138 55 oLl 3
— SNied Lyl Je il Y na

CH3;——CH,S" CH3;——CH,0O"
Ethyl mercaptide ion Ethoxide ion
K, 10713 10712

6 A1 U IS i) s i) i ye o sal ST Qi) A0Sy ()53l (e Apniman (5 58 2 Y1 (0 0
s Y1 ga el ey
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-1 b LS cdleliial) p gi e ALY cle Ll adiad

Addition of symmetrical reactants Alilaie cdlelite ddLa) -
Addition of unsymmetrical reactants Alilaia & CSlelita dLa) o

a5 Aday) N e il (il Adl) oo ¢ AliLdal) cdleial) ddLa) / Y i
Al Aoy 5N () e 5 )2l Gilay ( Hydrogenation 4l ) Cpagudsgd) &)
RSEEN IS WP

CH;=CH, FL.Ia% s CHy-CH,

Addition of halogen <l gl déLa) i

N/ N/ /
/

—C+X—™> Cc—C—

\ X=Cl, Br X/ \

X
Vicinal dihalide

CHy—CH==CH—CH,~CHj + Br, ——%» CH;—CH—CH—CH,~CHj

Br Br
2,3-Dibromo pentane

+ Cl, __CCls Oi
Cl

1,2-Dichloro cyclohexane

Cl

Oxidation 33«s¥) i
0 e S 5 gl A LS e i 5 A 3auS ) ol gl 2aly B2 S5
Potassium permanganate KMnO,

Osmium tetroxide OsO,
Peroxy formic acid HCO,OH

CH,==CH—CHz~CHz~CH; + KMnO, 22 91 CH,~CH—CH,~CH,~CH,
Ol

OH OH
syn-Hydroxylation
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OH
CHsy CHj
Q{ 1) OsOy4 / Pyridine . OH
2) NaHSO3 / H,0
CHj; CHs

syn-Hydroxylation

Cl)H
— HCO,0H
CH,=CH—CHg3 H20/2H+ > CH,~CH—CHj,

OH anti-Hydroxylation

OH OH

€ OH—CH,~CH—CH—CH,~OH S jall jaaani 3 adiiesal) (<Y1 58 La 432
OH OH

CH,;=CH—CH=CHz —=2t_» OH—CH,~CH—CH—CH,~OH
Jila are o Jilad e S0 Jilaia e Jeliie 48lia) aaiad ; Ailalall pf cdlelital) d8la) / Ll
L5805 6 e Bac il puadd (plilaiall e il Ails) Gl Jilaie e SIY) S 136 <1y

Markovnikov's rule < gSxisS jla 3213

e Jelitdl Al 4l ) 21869 4w Viadimir V. Markovnikov sl alladl Jua s
o OaSl ) ildia i Jeliiad 40 o) ALY sis ;e et Cua Jilaiall e SIS0 Jilaiall
daty ey (g g 3 (om 238 (ot Abuatial 50,801 53 ) iy o sal) (38 o i

- Ol @3 (e dae (8L Aluatiall g0 S 5 A Gl ()

Addition of hydrogen halides Cpagougd) ciulla ddLa)
g..g.d.d\ d.u_a e}j.} L.S.JJ‘ u.\ﬁ‘i\ ‘H BJ..ZL.\A DJ\‘)AZA. gj.d\ J.AL@J\ (:A;:w_s JSelail) 13 ;\‘);:}(
OV e Jalay o5 LAY (mas (8 Cpa 5 sugd) Al 303 Gask e
H R H R
C=—C_ +HX ——> H—C——C—H

H HX=HCI , HBr , HI |L )|(
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Cl

+ HC| ——
Addition of water ( Hydration 4ale¥)) slall dél)

CH;=CH—CH; +H,0 —F"  » CH,—CH—CHj

OH

JAi

Anti-Markovnikov addition < sS sS jle sacld (use ddLZY)

255 AL Y1 o 35l 355 B O snaed) il ALl e 1 g e A

LSS Jladacll Se
no Peroxide CH3—CH_CH3
CH,—CH—CH,; _HBr ér
Peroxide

CH';_CHQ_CH2Br

Cuan o sall 2y S aladiuly (pSIY) 4aa a4 : Hydration of alkene ¢xSI¥) 4ala)
organoborane (e il ¢ s<i8 pSIV) ) 05l (e B-H Al )l s

CHz~CH—CH; + BH; ——— CH3~CH,-CH,—BH,
CH3_CH:CH2 + CH3—CH2—CH2—BH2 —>(CH3_CH2_CH2)'2BH
CH;—CH==CH, . (CHa‘CHz‘CHz)'ZBH —_— (CH3—CH2—CH2)-3B
il gaeli s A Gan s ouel) 2T (358 e e Jslae ga ()52 SISV (D Jelis i
5SS jla bacld uSe dilly J gaS

(CHs~CHy~CHy} B 1202 O GH;-CH,-GH,-0H

non-Markovnikov
vie Jelall (ol ¢ Al A8le Y i Cups aSIY) aas e Jeliil) 1 il aaiay
e Jelé 2 3-Dimethyl-2-butene : S sall JUiad) Jarws a2l i Y15 5hadl
&)yl 8le Y) s monoalkyl borane Jasé 2l gzl a5 (5 ) sl
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C H3 C H3 CH3 C H3
S BH;
cC—C¢C S H—/C—C—BH2
CHj CHs; CH; CH,
Thexyl borane

tertiary hexyl 4 Ju=is) Thexyl

Halohydrin formation s 8 sl (<t Jeldin 3
Cun 58I 258 il e Yo Sle Jslae 3 STV Aiala e ) S (e slla oS
) e Jd 5SS Je i ALl Gl ja e (ganell Ll siil |l Jeliil) 8 el iy Jas
5K 58 e Adlia) il Lsbia gilil) ()5S0 5 eV 5,0 o Tl )l e il g SIY)

X, + HyO ———= XOH + HX

X=Cl,Br, |
Solvent Hypohalous acids

CHy=CH=CH, + I, _HO, CH;~CH—CH,-ClI +HCI

OH
1-Chloro-2-propanol
[Propylene chloro hydrin]

H,C=CH, +Br, _HO, H,Cc—CH,~Br +HBr

OH
2-Bromo ethanol
[Ethylene bromo hydrin]

Alkylation 4 Jelisi. 4

CHj C|IH3 CHj3 CH,
CHy~C==CH, + H—C—CHj, -S20%-H280s _ oy GH—CH,-C—CH,
| or HF , 0-10°C |
CHj4 CHj
2-Methyl propene tert-Butane Isooctane

(--2) Addition of Carbenoids C sl <ia gl ddLa) Jeldi. 5
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Halogenation , Allylic substitution (¥ Jlaiud) g Lialell Jelis. 6

Fe yana b o33 Aialell L8 Coulia o um Jals ol adija Bl a din 0 (g0 sl b Aialell nic
CAaa sl Ayl e s sl Adlia) 250 Y 5 Jial)

CClL CH~GH~—CH,~Cl
CHy—CH=CH, —2 Cl
O o CH,~CH=CH,
cl

V) a8 gall 8 a5l SV Aaaled N-Bromo succinimide (NBS) S sall alasil (Kay
Aol Adal ) e i of o0

O
ccly
@ ) EEN—BF — @Br
(0]

Cyclohexene NBS 3-Bromo cyclohexene

dimethyl sulfoxide ( DMSO ) Jis cansliall codall 5 elall 352 5 (A NBS S alasiul vie
RN sa g iy

CH—CH,-Br

CH:CH2
NBS R |
Ho0 / CH3CO,H , DMSO OH

Cleavage of alkenes iy jhd cdlelis. 7
i SIS e s SV w58 055 5Y) Jeli : Ozonization  Guls¥) g sl - |
laadll Y dimethyl sulfide (CH3)2S sl Zn osaall W) 5ia) 24 3l Ozonide 2555l
S s S Gabaad ) Lol a2y Hy0), alaainls a3y 5 591 il e 32w sale] die 5 il i f

LClisiS
H,C H H3C, H
S_ / 1) O3 \ N _ /
C=S=C —_— C=—0 o—
2)Zn, HyO / + \
H3C CH3 H3C CH3
a Ketone an Aldehyde
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C:§:C _1) O3 > C—0 O—C
/ 2) H,05 , H,0 / +
H3C CH3 H3C CH3
a Ketone a Carboxylic acid

(CH3)oC==C(CHy), —JETLE > 3 (CHy),0=0

a ketone

& Gliaie ) Jeldii : Potassium permanganate KMnOy p gl gal) cilinia j g Jeldill . @
Ul 52k 5 S mleal s il S b cilinia pll sl Go S 50 Jslae 8 pAL e 0 S1Y)
CO, o) 208l Lgald 48 jla —CH,- 4 gana 2535

_KMnO; COOH
Ao COOH
CH, CHs

CHy~CHy~C==CHy 5 (a2 CHy=CHy~C==0 + €0, + H,0

Sy b delil) iy Osmium  tetroxide OsOy aga s¥) Syl gl ama Jelilll .
055V JadiY) @il s (e ) 95V s aatg dan 3l Adayl Nl ,haiiid Periodate ion 10,
— (i) ) el 1 e Sy (S g ) ) J) YL

Lemeiux-Johnson cleavage

OsO , ether CHO
Na|O4 H>O CHO

Dimerization of alkenes ( G811 48l ) ¢Sty el Jeldi. 8

Sy pSl (mas J e (e paes 2 (Cy4Hg Ay el iy a ) isobutylene Jeldi aie
138 5 ( CgH1p 4 jall 4iira ) Dimer  “aeliaa uSIV (4 3 (e g e 0 55 &l ) s gl f
isooctane s sl LS ya @_}d\ KY S PRTY ‘_fba_'i Cua dhaail) e Al ‘_g aga Jelatl)
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CH, CH, CH, CHs CHs,
CH _C:CH LO“» CH = — —C— =
2 3 2 80°C —C CH2 C CH3 + CH3—C—CH—C——CHj3
g0 CHs 20% CHs
| |
Ho/Ni
CHs CHs

CH3—CH—CH,—C——CH;

CHj
Isooctane

Cycloadition reaction 4lal) ddLay) Jelisi. 9
3L sa5 Otto Diels « Kurt Alder omsilal¥! aallall dus 5ol - 5o Jeliny Je il 1aa Ca
ke Laiall ()5S 5 Aila LS ya g 5S8 liglall ) gl Lpmas ) LIV 4 Gilla Jeld (e
a3 Gulall ge anh 3 SV ey G 1 3-diene g oS o Jelal) 1aa 8 !

"diene lover" oulall caadll 51 "dienophile" aub Jelid)

N

CH
H,C==C==CH, Yk
[ — | ]
H,C=—=C=—=CH, HzC—C\\
CH,
Allene 1,2-Dimethylene cyclobutane

2 daa g 3l dday) )l e electron-withdrawing group <ulis ySIB dalude gaas 3ga g dic
. SISy Je i) 138 359 50 312 3 dienophile
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Z Y Y
. r ,
o o
Y =CN, CHO, COR, NO,
1,3-Diene Dienophile

@)

CHs3
A) ~ CH; \H
+ ‘ H 30°C
CH4 CH3 100 %

A aa Je ) (3 (e AUl Y ek judaal B asdiiad o (Say AN LS A L 44D
1) (CH3),CHCH,CH,OH, 2) (CH5),CHCHOHCHS; ¢ 5381 5 &) ss2

O
O—0

CHj CHj
)]
CHz~CH—CH=CH, —>;; 2ol s CHy=CH-CH,—Chp~OH
22,

il p gl gal) Ciliania yu ASdeaS] e CgHyg Ay Jad) Aliua (st AL CuS 3 g8 La 45-2
§ CH3;CH,CH,CH,COOH , CH;CH,COOH : Laa C),-,\,-,\-‘,-,H-sté,)s Oaras

1)KMNO4 OH  heat. A1 Aty o~y ey TooooTo=mmm=c=c=-
CgHig L

CH;CH,CH,CH,CH=CHCH,CHj- s S Sl s Al
cis or trans

O JAY) i 0193 0¥ Adiallae 2l AU il pall ary (o211 SO ALY S N 58 La 462
¢ CH;CH,CHO + CH;CHO PLASU

i o
CHy=CH,~CH={=CH—CHy 52—-5> CH3=CH,=CHO + CHy=CHO
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O oSl Al 8 paal) Sl 5all (e suS s3e by Alee a1 Polymerization 8 yaldl - 10
88k Qilaa g e 555 AN Polymers & e sl (ea3 Jle e s @l At cliy e
Bl deldhy el sl ) Jsats Al s monomer 4 sas sl o jad

el Al Y] il g o QS stee] 3 sl 1) s A A jall 3 e gl 15 piny
OS5 el JSUa g e Dl g aSlall e Ui g (e 6L adima 00 seall o2 Jriias G
2815 LibasS ALalA 55 a5 A58 (0S5 O g ) gall 03] sl 1) iV Lariad | ylai g W e 5 ilalll
OSal i dpmlall anal g3 s alaal) G5 3l SLasSH S Cp s s O O i)l g Uaial

Y Leaind e (381 5 Lay (al 581} immy uiss

Glalee M}@m}i%wﬁww@@\]gj@\dﬂ@aﬁy_‘\\}A\a%ekuu\
smoall Jhe domla G jalie aa g G dpe lia O e sl e Gl S5 cdaplall 8 5 a3
_L&ﬂ\;&\jﬁjﬂ\}q)@\j

€l 5yl s ABLaY) 5 el 2 Lad (e 5 ) 5 yalul) S audhl

O S 230 Al Lgad o1y C3le i (e 3 jle 41 Addition polymers 48LaY) < el g2 / ¥ i
oadsl) sa Je il (e s ol @l ()5S Gy SIY) iy

Ciliat Cuga A8Vl 8 paldll LAY (i sy GeanSY) 3 g g Ondi e b)) e s e i p Jla
A £ g e ALl Al gla IS i 5 Lpaanal by iy a0

n CH,==CH, - (CHz-CHz%T

Ethylene Polyethylene
monomer polymer

SO saldh s sl 1 yda Aaila ) Jal el (e apaall 8 Lo sb 1 JHE e il i) sl Sl
c laladia¥) e daedl 8 o srie g5 3V il g ol 3 1S i @l g e o sagd] 4ta gl

initiator (salal) auls i yay s adasiii s ai sall ) Ala¥) i sl 5l sa sda el sl (S5
O o sia sf ALl Jsdas (oY) @l e sl ) (bl (sl mplall al gl a5 Eum
- uj._g LS ‘5_\:3);5\

(590 558 LS 155 e (S0 105 yalial Jralas e ol (s Ll (50L1 508 5 S 1Y

c0sSl d Ty Qe e JalE axe (8 Liadsie
o) addia b yuadll Judlad) e agaall <5 Llle salad) 38 55 LS 5 Jual gall aaes (5 gl 2ie
s ad sl Ay AL el JuSUl) (e O a0 ¢ 55 4 Lomiia {50l 3 5 oIS 135 3
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ddaada
5 el Jeldi 8 Abalul] Jodos aSaiall  pussi ol Joledl 8 _pai pad] (A (5olil] dunai )
e iVl sl pai i gy f A drliio Lyl Clan g dilaly Judlad] 55 saieey  m
Disproportional A<l _ué wayjsills of dguliio 4Ll

- ALY @l gl gy Ao ALY Gy A Jandl

Laa¥) saa gl s ad s an) ciliall CLeiud)
monomer polymer name Trade name specification Uses
= e ‘ Y _ . ‘ D ‘\y‘
CH,=CH, Polyethylene Polythene ool cadd g e Joadl s die
S
CF,=CF, Polytetrafluoro Teflon bl allagie KU o dleal)
ethylene Jiadl e el
CH2=CHCI Poly\finyl Koroseal wu‘}“wfm LAY Cadis
chloride Glsia 3l i .
_ i 8 e 55 e
CH2=CHCN  polyacrylonitrile ~ Orlon N LY delia

Gl yadd 53 e oIS & el g 2 1835 : Condensation  polymers —ifS3l &) padd gy / Lilh
ol s ) s JAT G50 Sl el (s Jlatil i ddLaY)

el (o (a5 el (S ae L) LS (5 gae (mala Jelii e g Nylon osblll ; JUa
&= Adipic acid -1 4S jidall 3 alill (e ()5S M nylon 66 s Lo sd ¢ sLlll g3 3T ()
66 O o 1A 0 S D)6 (e 0 5Sh LegalS 5 1,6-Diamino hexane S !

heat
HO-C~(CH,);~C—OH + HaN=(CHz)s=NH, i»% C—(CHp)4—C— K- —(CHg)e—N >» +2n Hy0
Adipic acid Hexamethylene diamine Nylon 66

(_253_‘) 6 O}X,-!U . dl.fu
Mylar _3le s terylene cul 5 auls U (s ya s Dacron ¢S ¢ Jla

0 0
[ I
CH3O-C@—C OCH,* c|:H —CH, 299°C 5 { 0-CH,CH,O- c@ >L+2n CH30H

OH OH
Dimethyl terephthalate Ethylene glycol Dacron
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B pda g s lliad Al 4 semal) iy el Jaal Ll e i jill o et 2 Terpenes Sl 5l
Polyisoprene s x5 x¥) (e sasxie Glas g M Lok Lebeal an 583 e ke (a5 LS

C e o . ) CH
Dopend ) dende 95 S DG e s ) O5Sh 1 , 3 s 4
1 a8 0SB0 A i ()50 )8 Dl )3 EO e (58 1 J W) CH,=C—CH=CH,
head ¢ 5000 ol » 2-Methyl-1,3-butadiene
tail Jalb 4 o8 5 M) 4l andiy 5 0S (S53 (e O5Se 1 (AU (Isoprene )

- ol LS U e Gl 11 ) Gy e i S0 (0 5SL Capag 0Y) las g (g el V)

%v/\/}v/—’)\/\ﬂ\/

L) e el (5 A il Lle Jpemal) (Say s Basae A lia s dks Cilalasind iy 5l
ba¥) G sSall a5 Terpenoids <l sin il S a3 3 e (5 ia3 il i jill panss
LBkl g 50

GimsoaY) laa g ate Cues e el g dely ;5 A530 A6l s dpalal il i ) i il as
o A ) (e a3l g oyl 4 S
5+Qﬁﬁ\u}gdﬁ)ﬁ\abbam:wﬁjjfﬂ\alhjax.

O ) s A os Sl @l b o a5 s

0328 @l 310 (Ao Ll Ja g siad ) il i) &5 a - Monoterpenes lad) ciliy i)
Ol 5 gl el g J el - Jie c e Y (e s g e 0 SE Jull

Myrcene Geraniol Menthol

:Jia L).-.’,)-’Jﬁ\ Calas g SO e il il (ge tjﬂ\ S Sesquiterpene ZM 3%41;‘ Gl 4

6-Cadinene
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(Vitamine A) 0l Jia Cpns il Clas s 4 e Wil ja o585 © Diterpenes Al iy

N NN X

‘ OH
Vitamin A

(Lanosterol) Js_sis s+ Jie (05 00 Slas 56 (e 5S35 ¢ Triterpene 4Dl ciliy )

Lanosterol

(B-Carotene) Cxfis S Ui - i ns ) Slas s 8 (e (5S35 : Tetraterpenes 4kl iy i
ol ) e 3 Jaiy Jsas (3 5 el (B 2 e sal)

B -Carotene
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¢ Myrcene <S s daja¢d)5 0 50s¥) Joldi iy 47-2
p O lall (Sl S 3l

CHj, CH,

8 71 6 5 4 3 || 21

CH;-C—CH-CH,—CH,—C—CH=CH,
7-Methyl-3-methylene-1,6-octadiene

2 GeJsY) g Jeial) gl g

I
CH, CH,

H—C—CH,~CH,~C—C—H

(0] (@] (@]

| __l_l___ ! V>
HyC——C={=CH—CH,—CHy-C—CH:=CH,

e OIS iy el (e Y g0 3 e Jelily ¢ A jagd) gl i @

CH, CH;

HaC——CH—CH,~CH,—CH,~CH—CH,~CHj
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adi

S ol Awia COISAa Lgd oS G (e Al ol 880 b S pall (G ABDMad) 2aa 48-2
¢ dauda ga gl

a) cis-2-Hexene , trans-2-Hexene

b) 3-Hexene , 2-Hexene

¢) 2-Methyl-2-butene , 1-Pentene

d) 2-Methyl-2-butene , 4-Methyl-2-pentene

f) 2-Methyl-2-pentene , 3-Methyl-2-pentene

¢ JSdiia JS amy a (cis — trans ) edid JES Lgsb ¢ oS AN il pall e 1 49-2
a) CHyCH=CH, , b) (CHs),C=CHCHj , ¢) CICH=CHCI , d) BrCH=CH,

e 5 La ¢ G goa (AL g ¢ gu S % 85,60 AL Cildaa Jodas e A g L 50-2
§ dlaml) ol Lge#gﬂ\aﬁjj\bgbj\ 9l culatal)

i) O g gl LiBlSa dae g La ¢ CypHysN Aot jad) diea (piila e (5 giag aS 30 51-2
f4:249)C-C hﬁ‘JJ g@d‘dso\-)l-dﬁ ‘TISJAJ\LG.»A:\A,)

95 g ALlial) CHULSIYL L jlia JNIA e €lld g AN LS jall i g pgd) (el Jalea 3341 52-2
¢ o AT B oS ya JS Apulial) audil) pas A8 DA ey

a) Methyl cyclohexane , b) 2,4,6-Octatriene , c¢) CgHgOCI , d) CsH,O.NCI
e) CeHoO6N3Cl,  f) C/HsNS  , g) C/H/NBr  , h) C;HsNS

¢ A0 s pall AU cus 3N g8 L 53-2
a) 4-tert-Butyl-2-methyl heptane
b) 2-Chloro-1,3-butadiene
¢) 2,3,3-Trimethyl-1,4,6-octatriene
d) 2-Methyl-1,5-hexadiene
e) trans-2,2,5,5-Tetramethyl-3-hexene
f) (Z)-3-isobutyl-2-heptene
g) (E)-4-allyl-1,5-octadiene
h) 1-(2-butenyl) cyclohexene
1) 3-vinyl cyclohexene
7) 5-(3-pentenyl)-1,3,6,8-decatetracne
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¢ slall 3929 .2 NBS &= Cyclopentene JeUWi (1 a8 giall milil) g2 La 54-2
€ B 9 ¢y a9 ) ALl A0l Y gast) U b dasiial) sty A L 55-2

CH,OH
a) (CH3),CHCH,CH,OH  b) (CH3),CHCHOHCH;  ©) ©/

0l (S sall HpOp 2 (Ale Jslaa (B (190sY) ga Ade il e ary (o) SV 9 L 56-2

o
I
I:g > HO—C——CH,CH;,

S i a5 A sy ae Lol die A0 gl i) Jan A1) LYY A e 5722
a) (CH3),C=0 + H,C=0 , b)2equiv CHsCH,CHO

¢ 4l cls pall Ao Juani (i) 3-dimethyl-1,3-butadiene - Uiz 58-
a) 1,2-dimethyl cyclohexene
b) CH;

l\)

CHs
Cl

¢ asaigued) sl 355 A clinia ) aa 3,7-dimethyl-1-octene JSW @il s L 59-2
€ AUl s yall alaTl) ant) 94 Le 60-2

C2H5\ H CH3 CH—CH=CH—CH—CH,~CH,~CHj
C_C CH,~CH,~CHj
C(CH3)3
CH,~CH=CH,
CH3~CHy~CH,~CH,~CH—CH—CH;  CHy~ CH=CH—CH,~CH—CH=CH—CH,~CH;
CH, CH,~CH=CH,
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¢ A0y el Jasi 61-2
CHs
a) CHy;—CH,—CH=—C-CH,~CHy + HC| —> ?

b) 2,2,4-Trimethyl-3-hexene + HI ——— = ?

¢) CHy——CH=CH, —eo.129 » 7

CHs;
H*
d) O/ +KMnO, (eq —————> ?
CH,
e)(j/ O3/Zn CH3COOH: ?

CHs;

H,O
solvent

f) CH;——C=—=CH; +Br;

f)2 F,c=CCl,—29%C _ -

, . 125°C
g) 1,3-Butadiene + F,C=CF, ——>

CHj3

/C\ 1) O3
h) CHy == -
— 7
2)Zn , H30

heat ., 1)Hp/Pd
" 2) KOH in alcohol

i) 1,3-Butadiene + Allyl chloride » Methylene cyclohexene

§ AUl sty A jan gl alail) Al g8 L 62-2
a) 2-Methyl-2-pentene
b) 3,3-Dimethyl cyclopentene
¢) 3-Methyl-1-butene
d) 1-Methyl-2-propylidene cyclopentane

¢ AN SV ol padan B dasdial) I AU G N g8 L 63-2

|
a) Br b) c)

O/ CH3CH2C|3HCH20HZCH3
Br
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Sl ol Lile 31y 4405 C2C )5y (e Lgil jo (5553 1 Alkynes <llsty)
Acetylene s 5 (oSl Jasdl 5 J5¥ Ll and 4 Acetylenes

O & 5 GV (5 3 e Cm s Y po )l g 3 AlAL) CUISIY) (e Aie CLUSIY) s
Al S alall () g3l (i g8 5 CyHopo aladl
Nomenclature of alkynes <lslSI¥) dvans
Asalla) Apaccll / Y gl
5 50 2085 ae yne el ane adaiall Jlagiuly el LSV o) e IV ol 38 ]
. AUl adayl )
Can DN A S A8 ke () 5 58 83 ol (e AN Akl 1) (5 gt Al Johal o8 5 2
L Adasid)l Gile ganall (e Hlaill
a5 0 g oS Rl e il g ALududl Al (e AN Ayl )1 08 e g sl e 3
O3S G (e AL Ll 28 55 28 gall 8 Glililaie da g ) (A DI A ) 2 pa 5 25 4
A gl Ayl Hl 48 51

Al gy AL e aBgall dda gy oAl s Ay ) Jiae 5
Caag o Aatiie de gana

-l el Aavd) Y and 3 Anildd) dpacadl) / Wi

AL
CH=—=CH CH;—C=—=CH CH;—C=C—CHs4
Ethyne Propyne 2-Butyne
[Acetylene] [Methyl acetylene] [Dimethyl acetylene]
CH,
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9
CH;-CH=CH—CH=CH—C=—=C—CH; CH=C—CH,-CH—CH,-CH,—~CH=CH—CH,3
2,4-Octadiene-6-yne 4-Methyl-7-nonen-1-yne
CH3; CHj;
CH3-CH—C=—=C—CH—CH3 CH;-C=—=C—CH,~C=—=C——CH,-CH;4
2,5-Dimethyl-3-hexyne 2,5-Octadiyne

( Diisopropyl acetylene )
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i

AL e il 6 b g 5 el Sl ) I3 S gl 6 Y] Ll LS 2 5T Y

LIV wSBU - univalent groups LS ols ui g S 5 el il sanall pan
Yyl phbadl anY) Llgi o it Jliuls

CH=C—CH,—  CH,==CH—CH,— CH,=—=CH— |
Propargyl Allyl Vinyl CHy=—C—
or 1-(2-Propynyl) or 1-(2-Propenyl) or Ethenyl Isopropenyl
alia)
2 3 4 5 6 7 8 9

1
CHg_CH:CH_CHQ_CH_C:C_CHQ_CHg,
HC=—=C—CH,CI

7 2 3
CH,-CH=CH, 3-Chloro propyne

5-(2-Propenyl)-2-nonen-6-yne [ Propargyl chloride]
@CEC—CH;s <:>70£CH
1-Propynyl cyclohexane Ethynyl cyclohexane

Synthesis of alkynes Gl judaas
el g GalSl) yas e andll Jeliny Lol jasy S cpbiudl) juaad. |

C+Ca0 —Z© CaC, —7%C . Hc=cH
2000°C
ol 5l YL delicall i adde J geasl (Sa lina g
2 CHy —ooi—> CH==CH +3H,

Dehydrohalogenation of alkyl dihalides g 4l ciliS pall e Cppa g gl Wl £ 352

CH3_CH_CH2 m CH3_CH:CH_BF M CH3_CECH
Br Br
cl:H3 . CH3
CH3~C—CH—CH,Br —KOtBY __ _ cp.—c—c=cH
| | DMSO, 130°C |
CH3 Br CH3
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Clagdl (e Gyl juaad vie : Geminal dihalides Al il Lallgd) Al il jall (e - 3
FUEY psnll sl 20aS 5 50 aadiany Lainy 408 plal) LISV 2 U8Y o 903 gaall aual padiasy dpal 53 S
ok o)) sty

Cl

NaNH. H,O
CH3_C_CH2_CH2_CH3 _— CHEC_CHZ_CHZ_CHQ,

o ng& 1-Pentyne
2,2-Dichloro pentane k4
CH;-C=C—CH,—CHj3
2-Pentyne

(AU Jelity Jelal 138 ey ) gAY cllstY) a4

+ -
HC==CH + LiNH, HC=C Li"

CH=C' L' + CHz~CHy~CHy~CH,~Br ————> CH3~CH,~CH,~CH,~C==CH
Lithum acetylide n-Butyl bromide 1-Hexyne

CH=CH +NaNH, — 5 CH=C: N&

CH=C'Na" + CHy~CH,~Br ——— CH;—CH,~C==CH + NaBr

¢ 400 s jall (10 1-Butyne upaad (8 desiial) Axiliasl) c¥abeal) GiS) 64-2
a) 1-Butene , b) 2,2-dibromo butane

KOH in EtOH

a) CH;==CH—CH,~CH3 + Br, — CH,——CH—CH,~CH3 —————— CH=C—CH,CH;
| | or NaNH; in
Br Br mineral oil

Br
H,0 _
b) CH3;~C——CH,~CHz + NaNH, —— CH=CCH,CHj

Br
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Physical properties 4k juéll (a) sl

o 533 g Aalall 3 ) yall il o atie A Sl AN 8 065 el () o) Auasdie LIy
& Ol Alia a5 (AL CUSIY) S CCly 5 Y ) Jie Akl dbimaa 5l dpdail) e iyl
LY ude s o e e plle cila o Ll s ik g clIYI Al sd e el Ll ) el

ANl day) ) e Aaalal) dpdasll | yas 3R] sy

Chemical reactions 4ibsassl) e L)

Reaction as acids oae) sas ety Jelds. 1

C_C@C) Ol tiny A ylall LIV A aal )y Ly
— . A998 3ac 8 Lgia (314l Carbanion sl Sl
Strong base
R R \ /
/C—H /C_C\ —C=C—H
R H
pk, > 55 42 25

R—C==CH + Na \8%)ea, p =G Na +NH,

(s G i 4 k) LSV s Ammonical Silver nitrate 4 slil) dcadll @l 55 Je i
i CU(NH3)," e Jeliiy SlI3S 5 Slver alkynide R-CECAg] duadll 2SIl (e (anl ol
Lol Ag.\g\.ﬁ\w‘)aa\ %‘-‘-“‘,)g;i"‘—'..}:&:!)jﬁj\

R-C==C—H + Ag(NHy), ———> CH3—CH2—CEC_:Ag+¢ +NH, + NH,

White precipitate

R—C==C—H + Cu(NHs) —— CHz—CH,~C=C: Cu+¢ +NH, + NH,
red precipitate
aaada
B u
L plal) STV (s SIS 5 8 ol g b ol CLUSIY s osail] 6 e 61 /38 asins
 linio il wa Je il of a5 jall ol UL lgris isail] conemy 438 STV 5
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S s nel) S Cania ) Gl #liad : Addition of hydrogen ¢ gt 43La) - 2
Aa o il (A aSaill (S Ll ha o AU el 1 2 ga 5 Caanr Cpnssuie) e LIV Lgaliag
-t b LS sl il e J geanll um (e i<ty

CH3~C==C-CHj + H, 2mol) —t—» CH;~CH,~CH,~CHj

CH, CHs
— : \
CHy~C==C-CHj + H, —tidar . /C:C\
H H

cis-2-Butene

CHj

H
NHa(Liq) \ /

CH3_CEC_CH3 + Na —— C—C

/

CH, H

trans-2-Butene

CH4CH, H

N
- - + NH3|_iq C_C
CH3CH,-C==C-CH,CH,—C==C: Na + Na ————> s
H CHQCHQ'CEC: Na

adiada
o iiacetylide o/ oY Liise¥) Jolso 6 2 o sad] Ao g1 4 phal) Culins ¥ jis Y *
L IS o slde sy Ml 5 o 300 pucall o CpiliceY) e L5

el 055 465 Pd-CaCOs p sl iligy )8 6 s po o 23] JlE e Yl jlés (555 *
L 55 138 5PA-BaSOy s bl Clis oS 5 Cans pall o 0 20l) piivws of alia )] ] pa
L O 1S o pa
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Addition of halogens it gllgl) déLa) . 3

CH;—C==C—CHj; +Br, 1% 5 CH,—C=—=C—CH,

ccl,
Br Br
2-Butyne 2,3-Dibromo-2-butene
Br Br
CH;—C==C—CH 2 mol — _|_
4
Br Br
2-Butyne 2,2,3,3-Tetrabromo butane

&) Jilaia e Jeliie dila) aiii : Addition of hydrogen halides ¢xa suugd) il iL) . 4
LS o e sacld Alilaidl e ety

Cl
—c= HCI —C— HCI
CH3 C=CH —>CH3 C_CH2 C)H:?’_C;_C:H3
Cl Cl
Propyne Isopropenyl Chloride Isopropylidene chloride
bp -23°C bp 24°C bp 70°C

Ol e Jeass symmetric alkynes blaial) GLASIYI aa coa yull 3ga g 8 HF aladial s
geminal =l 5 )58 A

H F
CHaCH,——C==C——CH,CHy —'_»  (G}y,GH,—C—C——CH,CH,
Pyridine
H F
3-Hexyne 3,3-Difluoro hexane
75%
v

G 8wl Sy 4l T30 (5 35 i iy e (5 i S sl G sl il sic
e J.‘?L‘a}//raj_ﬁm,aj/‘); da e cpa g N dibil d6lsY) 3y b e &g dibs Y/

LS gl 85 e e L Al Wl i g L g il il )
CH;==CH—CH,~C==CH + B, —_» CH,~CH—CH,~C==CH

Br Br
1-Penten-4-yne 4,5-Dibromo-1-pentyne
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e 25 enol o LS e i Gl oLl Al xie : Addition of water slall 4L . 5
sale) lee Ll Ciand (50 KI5 0 (gt e A g ) Adal )9 JanS 5 )b Ao gane g g o A3
. i SN LS je Leie &4 tautomerization g s ik oand i 53

Tar
H,0 / H,SO, | \

CH3CH2CH2'CECH HgSO, CHSCHchZ_C:CH2—> CH3CH20H2'C_CH2

enol a Ketone

‘__‘Jc d}maﬂ Jelailly eSaﬂl Jnde (2 BK ga: Organoborane éyb.d‘ sl &= de\dili. 6
;o Sl S 55 cis- Alkene

Oi )
B_H
/

O

Catechol borane

H\ /H
1) Catechol borane cC—¢C

CHy=CH,~C==C-CH,~CHy o

CH3_CH2 CHg_CHg

3-Hexyne cis-3-Hexene

T dakee 4l Gasy ienol il Omosovell ST (s e o3 Al LSV e Jeliy LS

Claaall ) Jsaia
H 0]
1 hol izati
C3H18-CEC—H ) Catecho b?rane > enoles tautomerization C8H18-C—C—H
2)H,0,/ OH
H
an Aldehyde

c_sJ\ Oxidation c]eavage Bm.S‘YLg s_al._uﬁl.ﬂ‘)!\ Gl e Lead _).Lu.\li S e e SR QU&LSS‘}’\ B . 7
Aaaslal) ppanli ol Eilinia s 5l 0355531 e Jo il ol Adan 5 8 ien

KMnO;4
H30+

CH3CH,CH,~C==C-CH,CH,~COOH CH3CH,CH,~COOH + HOOC-CH,CH,-COOH
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¢ Vinylidene chloride- < «trans-2-Butene - §: (S Ao danica65-2
¢ Galisud) (1 1,2,3-Trichloro propane -z

-

PR - + CHasl _ N CHasl
HC==CH +Na —— HC=C Na'— > HC=C—CH; — "% CH,~C==C-CHj
CHs H
CH;~C==C-CH; +Na —valt@) _ \c:c/
H CH,
-
_ HCI(1mol) Cl H Ca(OH
HC==CH ——— CH,—=CHCl —=> CH,-C—Cl Zéoc)z CH,==CCl,
Cl Cl

Vinyl chloride 1,1,2-Trichloro ethane Vinylidene chloride
d

HC=CH —2» S8, jc=C—CH, Ho/tindar _ \\ o cH—cH

catalyst 2 3
Cly
600°C
Cly / CCl —
H,C—CH—CH, =<———— H,C=—=CH—CH,
cl Cl ¢l Cl
90% Allyl chloride
° bp 45°C
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-3 (4 JS @4 2-Pentyne JeU @il si & L 66-2
a) 2H, , Pt catalyst. b) H,,Lindlar catalyst. c¢) Bry(mol) in CCl, .
d) 2HCI . e) i. NaNH; , ii. CH3l .

— —c—cC- Pt
a) CH3~CH,-C==C-CH, +2H2W CH3—(CH3)3—CHj;

b) CH3_CH2_CEC'CH3 +H2 w»cis_Pentene
Catalyst

¢) CH3~CH,~C==C-CHj; + Br,(1mol) ﬂ» 2,3-Dibromo-2-pentene

d) CH3~CH,~C==C-CHj3 + 2HCI —— 2,2,and3,3-Dichloro pentane

e) No reaction

PRIl o jladi aie Ao gana (S (8 AN LS pal) dary (21 CplSI AU S ) 8 L 67-2
¢ pspuli gl Clinda

a) Benzoic acid + CO, b) CH;CH,CH,COOH + HOOCCH,CH3

a) @CECH b) CH;CH,CH,C==CCH,CHj,4

: Ag(NH3)";0H" e caily aay A0 il jall (14 51 68-2
Isopentyne , 3-Hexyne , n-Hexyl acetylene

Terminal 4 s LSl Y il isopentyne , n-Hexyl acetylene oS all (o JS sy
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adi

¢ b Laa JS 2 1-Butyne Jo U gl sif aUail) ad) $ L 69-2
Bry (e 3l Jsa -
 Lise¥) LA NaNH: -«

§ JTUPAC Uil 18 g 4,001 <ils jall ans 70-2

S ‘|‘H3
— / CH;——CH—C==CH HC==C——CH,Cl
CHy
O*CECH HC==C—CH,—CH,—C=C—CH;  CHs~C—C==C—CH,
CHs

¢ Ay dxiliassl) el lEnl Jasi 71-2

CH3CH,CH,Br
1) HO=CH —r2—> ? —22 s 2
3aq
_ Hg?* , H0
2) CH3(CH2)5C:CH T 7
H30
3) CHy-C==C-CH, ejCB;SS ?
- H2
— —_— . ?
4) CH3(CH,),C=C(CH,),CHy — 2 ;
I 1) KMnOy4 , OH"
5) CHy—C==C-CHy-CHy 0. O
2) H*
CH,
LiAlH,

6) CH;—~CH,~-C—Br —— @ > ?
CH,

€ AUl &l ppdaail) A dasiiiall dpibiassll cYdlaal) caiS) 72-2
a) 1-Butyne from 1-Butene
b) 4,4-Dimethyl-1-pentyne from 4,4-Dimethyl-1-pentene
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¢ AUl ) pudaatl) £ Y daddiuall Cidl Sl A L 73-2
a) cis-3-Hexene from 3-Hexyne
b) trans-3-Hexene from 3-Hexyne

¢ AU L yal) pdand i€ Amadia JuSt ilally g A gulanll 8 (AN oS g CpliadL Liaiia 7420

a) Methyl acetylene , b) 2-Pentene , C)cis-2-Butene
d) trans-2-Butene , e) trans-3-heptene

¢ L g Aallal) cdlelinl) & ey oy piiia) 75-2

1) O3
1. CHe 535 CH3—(|3H—COOH + CH3CH,COOH
CHs,
1) O3
2. CgHyy 2yh,0  HOOC—(CH,)s~COOH
2H,
3. C7H12 —_— CH3‘(CH2)5_CH3

Pt

e Jeldil) die g « CCly (2 pssdd) O8% JaJi CsHg Axiijall dipall g b,c <MSdda &N 76-2
e p-Pentane b a,b a JS ¢ a gl il OS5y ol Jad aa g 4y jaladl) duadl) < i
Ca dalg Jse galad ¢ Jodiall Wl ¢ ulia Jla a5ag B G ougd) (e Bods Lgiallaa
Aldiaal) LUl GuSI A A L CoHyp Al al) dliua padia G5 S9000 hrgg G g gl

§ AN S pall

¢ AU s sall Al qus AN g Le 77-2
a) 5-Methyl-1-hexyne , b) 1-Chloro-2-butyne ,  ¢) Cycloheptyne
d) 3,3-Dimethyl-1-butyne , €)2-Octene-6-yne f) Diethyl acetylene

¢ (a JS O oy LA el G 78-2
a) Propane and Propyne

b) Propene and Propyne
c) 2-Butyne and 1-Butyne

¢ diala) aie waall ary 3 aa gl SV 2 Ethyne ¢S 13l 79-2
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Aromatic hydrocarbons 4l g ) Sl g S g gl

Lo Sy ma il je ge 5l a5 Arenes Sl )Y al doile s )Y @il S5 sl e 3y
Gl 0 S (e (S Aradia e Aila Bas g a5 JBY) e saal g o i ddla e Lgily e g giad
CABlie Ay Bodia gy dadl gy L o n S

dila g Y Ja g

— A da g il 4 g Gl Y e sl sl Sl e Gl (S
(o) Adlaie dm 5 55 Ay o) 5 Lo ddla e S jall (5 5y O
) 5 (5 sin A s rdanse S all () S ¢

- A g AlaY) Ol i) S jall pady Y

L A JIaial) Gasha e Jeldy o

" Huckle's rule JS s " sacld (S jall e Guati o) Gany

JS 4R Basld

sre o adiad Al s Y1 LS yall 3ael8 41931 4w Erich Huckel (Sl (Sl 5l aia s
quna e (gskutin Cia 4n2 (ssbens JSsa 2o ale Gl Sl 8 gL il )
O g Sl e sae 8l Budai S g Al g 3 IS 5a dlae i n ity g gadll e 5 (..,2,1,0)
A gnall JS oo dlaef aa e S all a Adlaial) (gl il 5 i) 22 (5 sy

[N VR R

. Atiaf
B e i Y S saeBacie b sy JS 58 52008 e s ¥
NS P RKIE JUEN P DT S g P PR E PN .LﬁbhﬁUJ}gJSQJﬁ—M\}B‘

Benzene Cnidall

Michael Faraday 5 Js¥ 4885 a8l g 45la 5 )80 il 0 58 5 yaell Alile ol il sl 5 aal o 53l
oy Waie g aual i Al 50 G sl fay 4BLES) a5 Ll e dlaiall @l Cuy ) 8 21825 A
S raie e O sS4l G 3l dalat jelal Cum 4l Al S il aia g 8 i ) Gl gaall
e e dalle da o adl i 138 5 CoHp (o 4 A jal) sl ()5 Jasd cpa 5yl 5 50 SU
- ol Lo Lo Adlide (o) Jibae )yl 5 ol
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H,C=CH—-C=C—CH=CH, H3C—C=C—C=C—CH3 @ZCHz @

ALaYL Jelin ) il saa 5 Al clelil andy ¥ G 3l 0¥ caS) il sda IS legind 3 28
3815 s el Cre g 0 e ST 3y sy Aialel) e il A (e JanA Lgia (yamy Jany SIS
O O Als (8 aal (8l 5 doa gy a5 &0 e (g 5iay o Al S i Kekule ¢ @)

-1 ) (S all

Lail 5 (e wal Ll (g1 i 1.39°A @i Jshall (3 4 sbaia C-C ol 5 e 0 il all il il
Sl OS 518 Kekule <81 e aslai Lo 138 5 da 530 C=C ol 5 (e Jshl s 0¥ C-C
LYy LIS 8 LS a5 30 C=C ol 5 e sl 452, C-C a5 il (o) 331 Al
o oabae QL s 8 Jo Adlal) 212538 sae yae Lm0 dad g )0 O () 1 sl Jom 5l 3 (S0
e Lail Lgia glia g g 3l A8lal Mall LN Gy (531 Resonance cn ol dais 250 5all Jaol 5 )l

. ol Kekule <)y anaind O¥) s 430 W) Adlad) Jala 5 iy o ) Jiay grasal 5 A3LaY)

O0—0=0

—
i, Ja O3l gl gL

physical properties of benzene ¢uiill 4L jdl (al sad)
i ke dasl, Al i Jile
0.88 g Cm™ 48lS 5 5.5°C xie 2aaky5 80.1°C xie Gl 2
Y Jie dpdaal) e 4 paall Cludall pe z e elall ez Y3
sl DY) 8y Cilall Cadanill 8 aadin 1A el o) sall e ST a0l 4
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Nomenclature derivatives of benzene (xjidl ciliida daud
¢ Jie S pall sl anlS o 3l SASL s J 1 AUATY 62 0 3l e Al (laldas @i

Cl NO»
Chloro benzene Nitro benzene

¢ i ansd Ll 0 3l Al 5 Al Ao panall 225 ALY QUBTY i

bp 111°C 152°C 184°C mp 43
Toluene Cumene Aniline Phenol

w\ .\9\35

W sSI 5)3 2l Gy il andies o ) Al e il (LS gaa 3ga g s ]

cAlasie e sane oY ad sl olat) (s 1 a8 dneniil) At L) S de ganally (o

-t (o LaS Lagdand Al (lic ganall adiga o Jail AUl adaliall aadind gf
2,1- isaie s S Osind e (lie seadl of e Jxi: Ortho "o " sl
3,1-33s) 5 052 S 5, Legin Jaadli lie geaall o e J35: Meta " m " bise

4,1- 48kl e JilEie gy b (e sanal) o e Ji: Para " p " 1Lk

Cany Lga8) go agaadl eﬁj}[\v\'\ﬁﬁuu\ésgﬂqﬁm O gana (e S agagaie D

A4S 81 8 e ganall Lo

de ganaS et (p 3al) Adla (L8 Al gl A 5y 8 g pa Aewdesy Cp 3 Al Jlual) 2ie 3
ey Lt CoHs- <0 Led 3w 05 Ph = »aisS s Phenyl 4alS Lgle (3l Cua dlajine

Benzyl ;‘“-“‘ CsHsCH, R-Q‘M‘ ‘_Ac
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Agle s ,¥) i S5 nel) - iv

- il S 5 uel) 1 (A i)

i g o Aial

COOH He=CH:
COOH CH,—CI ©
@ O:N [5 bp 145°C
3-Nitro benzoic acid bp 179°C Vinyl benzene
Benzoic acid [ m-Nitro benzoic acid ] Benzyl chloride [Styrene]

0" OO Qe

2-Methyl aniline Diphenyl acetylene 1,2-Diphenyl ethene
[0-Toluidine] [ Tolan ] [Stillbene]
CHs,
CH,
% CHs
CHj
CHs
CHs cl
1,2,4,5-tetra-Methyl benzene 1,3-Dichloro benzene 1,2-Dimethy] benzene
[ Durene] or m-Dichloro benzene [0-Xylene]
CH;
N02 N02 CH3 CH3
1 2| 34 5
CH5;~CH-CH-CH,CHj4
NO, CHs CHj3
2,4,6-Trinitro toluene 1,3,5-Trimethyl benzene
[T.N.T] [ mesitylene ] 2-Methyl-3-phenyl pentane

§ O i) dpanal ALY aUAIN 188 o AN il pall dpas 30§ 80-2

a) 1-Chloro-2-methyl benzene
b) 1-Hydroxy-4-nitro benzene
¢) 3-Amino-1-ethyl benzene

a) o-Chloro toluene , b) p-Nitro phenol , c¢) m-Ethyl aniline
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¢ Cp il panidl J Y1 aUaIN 8 § 2-Chloro-p-xylene wSal) aw 81-2
2-Chloro-1,4-dimethyl benzene

i Lgaiamy poe Amnadio 0 3 s e (5 g dlia LS 5o 4 0 Benzenoids ¢! pLadi
i) o3a LS ye Jann) & 5 Ll gyl Y1 5 el

6
5 7 8 9 1 8 1
4 8 7 2 7 2
3 6 3 g 3
2 9 5 10 4 5 4
1 10

Phenanthrene Anthracene Naphthalene
mp = 101°C 216°C 80°C

padit sl il daa sall A8 ,YL Aadiveall Cile sanall a8l go a2y (g yiall oludil il dpans 2ie
-1 b LS @) pall ypaa 8 AUl o e

03 o o (00
B p B p
B p B B
o Y a o o

Aanilly (pie genall a8 0 poiia 65 A50LS AU adaliall padins Cpiladis Gfic sanse dga s Al B
lpan

1,2— ortho , 1,3—> meta , 1,4 — para

1,5 —> ana , 1,6 > epi , 1,7—kata

1,8 — peri , 2,6 >amphi , 27— pros

NH,
CH,
i OO “
SOOIl CC

1,5-Diamino naphthalene 1-Methyl naphthalene
9-Bromo anthracene or ana-Diamino naphthalene or o-Methyl naphthalene
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OAGAI 5 G ol g3 g (o Sl s

s Al clitiall e delicall slaie) ) bl g o ol sill g o il e callall sl 31 sl
«2sn-Hexane , n-Heptane , Methyl cyclohexane , 1,3-Dimethyl naphthalene
aaill a35Y) k&l e o Fractionated petroleum dodaiil) 45 jaill (e i o) sa (e 5 5lae
Destructive distillation s>

AlbO3, Cro03

n-Hexane Benzene + 4 H, 3
500°C
Ab03,CQO3
- + .
n-Heptane P Toluene + 4 H, \- Hydroforming
Al,O3 , Mo,O

Methyl cyclohexane Gt 2> Toluene + 3 Ho

600°C J

Pressure

(o]
Toluene + H, __675C . Benzene + CH,4

CH, Hydrodealkylation
Al,O3/ Cry,0
OO +2 Hy 2231223 Naphthalene + 2 CH,
500°C
CH4

Reactions of benzene (il <Ole s

SU g sl ol sl aga g A n 0l (3 8sy 0 Combustion reaction @l<aY) Jeld -1
O S At gL 3Y )0 CpannSY) (e 83080 A€ (8 G gl Jaiy g el s (5 SI) S
4.8

A

dals g pds i ALYl (s 5yl a0 ) Jeldls : Hydrogenation 4 gl Jeldi -2
Ay Al Gl ) J st Galud) i) 5 Sl 38 aga s 851 all da 3y aaall (e las
« Hexachloro cyclohexane @it psedll o saim (8 g pall Gadi aad 51K wa Jeldn Laric

(_240
+3H Ni
B ———_—
2 "2atm, 100°C

-<)
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Electrophilic substitution reactions (L& AN JMay) edlelis -3

il (e 5a s (A de u ag ol s ) sII e 0 3l Jeli - Halogenation ddalgd Jelds ,
Gl 8 sl g S O G slled) G (8 Al S e Jasy 53 AICH; 5| FeCl : Jie
- OBV e (2 KU 3 558 83 50 (585 LY b e 5,06 e

cl
(>+c:|2 . FeCh | ©/ + HCl

2l Ao Canaal Gl Jo il Ja gl duadll <l 51 5 8 A8l oy 3 sl an (il Jelis 1

|
© +1,+AgClO, __25°C ©/+Agll + HCIO,

55l vie Jeldill mils 8 oSail) Conay g de (3l ae Jeldhy adld ) 5l Adels G
- o WS 5l e 43 )k Fluoro benzene le Jswas) 2ty 13 4,01

N, BF,

_1)HNO, /HCl _ heat _
HBF4

Fluoro borate
Gld iy g A8kl e NO, 5408 de gaae JWA3) Jel& (4o 3 )le g Nitration 84l Je i
101 Ay 02 38 all el Sl (raaa gy il aea (e g 3 o Bokie 98 55 0l) o Je aladiuly
- emSall Jeliill &gas aia s NOL™ g 5ASTYI 38 5383 s iy Sl aes oy Cas

NO,
+ HNOj + H,S0,, —50-60°C ©/

A e Jeliily dalal) e SO5H el sélull de sane JWA3) sa: Sulphonation 4ddld) Jelds &
dﬂm"é‘)\ﬁb)dm&M\M‘)ﬂ\u&e\@bj;\_}]baJ\);h)J@_)Sﬂ\d,)l\).\ﬁ\
(42 805 J& o s sim gl panall sa (Al el Hsll (aea )

Al SOsH
+ H,80, ©/ +H,0

Benzene sulfonic acid
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b )it Guilaesll (e JS 231 ; Friedel-Crafts alkylation <udlS. Jag b 4dsl o
JoSll A sana JDaY 45y 5k 21877 4w James M. Crafts <uél S Gsars s Charles Friedel
. WaS AICH; 255 o8 s SIS (e sanall o 55 G (3l Al e Jaul) de sanas

g
C

Cl H
I AICl3 CH3
+ CHyCH-CHz ———— + HCl

sl S Jay b Al g (e

slad ddlal) Japsiws e il g iKI Aadlall IV e gana Jaad (g il 3anmiadl A ugas -
- Jads Y

CAE e by S dals Gile gana dga g die il S Jay i Oleldl Sl Y 4

Al e Lead) go JSIYT Cle gana s Ulal - i

CHs,
CHs, H,C CH,
AICl3
HCI
CHs,

CH;
1,2,4-Trimethyl benzene 1,3,5-Trimethyl benzene
[ psi-Cumene ] [ Mesitylene ]

Ol (ot 1) Ll aing Cumy L €5 o L1 A 5,81 il gilSU i yisale) Sugan o jy
s Y g S

7
CH
CHyCH,CH,CH,Cl "CHyCHj CH;CH,CH,CHg
AICI3 , 0°C +
sec-Butyl benzene n-Butyl benzene
65% 35%

Acylation <8 S - Ju 8 Al 2

=0

0 Co
[I AICl3 CH,
+ CHyC—Cl —— + HCI
80°C
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§ Gl Cple Wl &gaa ade a7y 82-2

1) Aniline + CH5CI __ACls _  No reaction

AICl5

2 ) Benzene + Chloro benzene No reaction

5N sl (0 5S5 aialh o) Glaala ae Je i (e de sane JoY1 Sl B (]

Ol | et Al geny s S (0l 0p5<5 Ae 08 e Chloro benzene (AG) Jeldil & (2
(e Ll C-Cl i) (Ao (52 0 ALY 8153l ) 8 s S Jasg (30 sp?
Sl Ayl i

¢ 1) Cyclohexane , 2) Cyclohexene : 41l LS yall g ¢ 3l G Jaal i€ 83-2

Ol glSled) g a3l (1
L S IS Je by Y g cp il Jelihy S s el Sl Gaes (B NY) 3y yha e
L ObSa ISl Jelay Vg cp il aly o s g d pasls g g Al G A
CopnuSA 51l g (5 35all (2
) e g el S SIS Jelity Sl S s g Je il
COn il Jelii ¥ : gacld dany 8 clinia ) 3 A1)
C ol Jeley Y s Sl a8 il (B a sl o A1) ek e

¢ (258l 0a Styrene , Durene : (s JS (8 Juaal (S 84-2

CH2CH3 CH=CH2
+ H,C=CH, _HCI/AICl Fe203 +H,
90°C 650°C >

CHj3

+ 4 CH4CI AlCk
—_—
3 o0oc CHa CH;,

CHs
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Reaction of benzene derivatives (x i) Ciliidia <S8

ot o) it Aalal) e Aaitiad) e sanall g e il it e ) 58 aaiad
O e dgleld ST ARLA Jras ) Gile geaall A7 activate Aadia cile gana

-l e Addeld 81 dalal) Jaas e gene a1 deactivate Adeda Cile gana

-1 ob LS g I a8 e il e sanall 03]

-NHCOCH;, -R ,-OH , -OR, -NHy -: 1L 5 sisl o2dsa ) 4 i ddadia e sana
X=F,Cl,Br, | - 1s i)l s N an 55 dleda Cle sane

-SO3H , -NO,, -CN , -COR , -CHO , -COOH  -: Ui a8 e () 45 53 Aleda Sile gana
Y1 gl e pand) S s A

CH3 CH3
NO,
HNO3
TTHS0, +
NO,
Br Br Br
NO,
HNO3
acetic aC|d + +

36% 62% 2%

NO,

NO, NO,

Bry / FeBrs
e

heat
Br
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COOH COOH

__HNOg
sto4

COOH O,N COOH
96%

CAEAN e e e gana G50 3 g5 Casar ass)

CH,
CHs
+Br, —= o + HBr
0-10°C
HaC

CHs;
Hs;C CH;
Br
80%
OH
BI'2
HZO
Phenol 2,4,6- Trlbromo phenol
NH,
NH2 Br Br
Bry
H,0
Br
Aniline 2,4,6-Tribromo aniline

G5 s2el) (o gana 88y W35 [ sl s ] Sl a2t ol 4 QAL cple il d 2Dl
sl adsall 8 o ¥ Acyl de sane (i m-Xylene S jall il S Jay 8 Al xie g cpa¥
- el e gana s Jid g STV (o JU Haild S5 B s il (e sanse G

G g
gl i e JaZtl

K CH3 o CHs o
AICI /
CHs + CHyC—Cl ————> CHj, C + HCl
gos CHs
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¢ Ay S gadl) G5 S 852
a) Benzoic acid — m-Iodo benzoic acid

COOH COOH COOH COOH
HNO3 Fe/H" HN02
HoS04
NO, 2 cr
K
COOH

b) Benzene — m-Nitro phenol

NO,

NO, NH,
HNO, _HNO3 (NHa)oS_ N,
H2S04 HyS04
NO,
Cu20 Cu(NO3 ©\

excess

m-Nitro benzene
diazonium chloride

¢) Aniline — 1,3,5-Tribromo benzene

+
NH, NH; N
Br Br Br: Br
Brz m H3P02
H,O
Br

Br
2,4,6- Tr1bromo benzene

diazonium chloride
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d) 2-Bromo-4-nitro toluene — 3-Bromo-4-methyl benzoic acid

GHs CHs
Br Br
_Fe _NaNG, CuCN
HCI . HCI —_—
NO, N, CI

COOH
3-Bromo-4-methyl benzene 3 -Brom0-4-methyl
diazonium chloride benzonitrile

daada

il g g o daiey Cua y jiil] CilEiie e yael juianT 6 dage psiig il Zlef ) m

- b LS Ciliad))
N © BF,4
N, ClI ——2 » Fluoro benzene
KI5 Todo benzene
CuX Chloro benzene_or Bromo benzene
X=Cl,Br

Benzene diazonium

chloride
ﬂ» Benzene

A3 g8 53 eSlelis
Oxidation of alkyl benzene Cni Jasli 3ausi. 1
o sl sl Clinia yy aladiuly JasS 5 S e gana () a3l 8 JSIY e sene 2S5 o (S

COOH
KMHO4
H>O , 95°C

NO,

CH,CH,CH,CHs COOH
KMnO4
H,0 , 95°C + CO,

N02 NOZ
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CH3 COOH
CH ko, COOH
Hgo A
C(CH3)3
KMnO,4
—— > No reaction
H O, A

3 _ydlae A8kl Adasi yall () 5 ySI B )3 8 i BV dglee ()Y Jeli diaay al 5 ,al) ddiladl
t-Butyl 4 sane & S8 5l e 138 5400 j (s g3 30 358 5 1l Benzylic carbon

Halogenation of alkyl benzene ¢ Juli diala -2

CHQBI' CHBr2 CBr3
Toluene Benzyl Benzal Benzo
bromide dibromide tribromide
?r
CH,CH,CHg CHCH,CHj
NBS
—_—
CCly , acetone
Propyl benzene (1-Bromo propyl) benzene
sl a3 dald) dlee (Y Ll &150 ge Lt aey ¥ Jelall i NBS aladiul aic
benzylic position b yull
(V=a) ¢ sl Bl Chda Jeldi. 3
CH,CH,Br HC=—cCH, CH,CH,—0O—CH,CH3
CzH O" Na+ +
C,yH50H
95% 5%
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¢ A Jolinl) Egan ade yuudll CiS 86-2
NO,

AIC,

I
+ HsC—C—Cl No reaction

acylium ion ¢s=l <Ay ¢ 4 8 A leda g il 5 I Al e gane NO, so5il) de sana (Y
R_C=O - R—CEO; L £53 d,-.ﬁj,)ﬁj

Reactions of naphthalene (Uil <idle\ds
Halogenation 4ialgl - 1

Br
BrzA/ Fe + HBr

Naphthalene 1-Bromo naphthalene

vie Sl il ()58 Gua sl pall da o e Jelél) 1aa &6 aaiay : Sulphonation 4ddlud) - 2
_Q_M}Aﬁ@\@u\dﬂaﬁfs)\);a\;ﬁm}_1-&»@.&\3)\)&\@);
O sall (& eSS0 dagus ) (3 5S5 e o3l 5l Gy @ll

SO3H
SO;H
e (Y e (Y

Nitration 3 &l - 3
NO,

HNO,
—_—
H,S0,
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Ol Adls da o e Jensd 0S5 il b sas) 5 d3ls A ) ) : Hydrogenation 4au3¢d) - 4
) e Aaiall Cag a5 liad) sy el g cpiilall saad da jaa xie Jelall i 5y o (Says
e 050 S 5 om0 S s A yael) et Of (S s (ps S ST 3 sa g 8 uladl)

100-200 atm H2 100 atm H2
Cu- Cr203 2000C Ni 1000C

1,2,3,4-Tetrahydro naphthalene Decahydro naphthalene
[Tetralin] [Decalin]
sty .5
) S - Jy b delis

CH3
CHj

L DS sl e el

CH,CHj
CH
N 3
CHCH,
OO © CH.CH.CHB QO

vie 5 2ld) g8 26 JSiie ()5S0 o sia sV 2 5 5IS N aladin) e 1 Jgas)) a Jelill
Ll s 1,4 IS ()5S 0y sl 2y sl DI aladil

AICI
R

2,6- isomer

amphi-Dialkyl naphthalene
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1,4- isomer

para-Dialkyl naphthalene

Sl il eSS

ald dladie Ao gana il 138 Aala)) e Aaiiall de gaaal) e oplUianl) culitia e L A aiad

NO 2 N02 NOZ
HN03
TH,S0,
NO,
1,8- isomer 1,5- isomer
peri-Dinitro naphthalene ana-Dinitro naphthalene

s Al s e )5S el D12l w0 (i —OCH; |, -CH3 Jie ddadiie de sane 35a g 2ic
ks sl adse

OCH, OCHg OCH,
NO
_ HNOg 2
HOAC
85% 14%
91%
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2555l el 0y 055

NO, NH, N, CI
Zn NaNO, / HCI
H+

o, -Naphthalene diazonium chloride

_HBF4 /A | g-Fluoro naphthalene
N+2 cr | CucN a.-Cyano naphthalene
OO | RO/ a-Hydroxy naphthalene
o - Naphthalene diazonium K >~ a-lodo naphthalene
chloride
H3PO
&2 Naphthalene

¢ 1-Nitro naphthalene & Nitro benzene Cmlll) (S pal) G el CiiS 87-2
- s Je iy W a5 i Jeldh dua ) g il 2 ) oIS Guald ae Jeliilly el

NO, cl
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i
¢ JS g Baeld gadahy iy Alag ol s gl (Alagl ANl LS sal) (1 s 88-2

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

¢ 40 s pall ) s 2 98 La 89-2

a) p-Hydroxy benzoic acid , b) 2-Phenyl heptane
¢) m-Iodo phenol , d) 4-Chloro-2,3-dinitro toluene
e) p-lodo nitro benzene , f) (3-Methyl butyl) benzene

g ) 2-Phenyl propene [ a-Methyl styrene ]
h ) p-Isopropyl toluene [ p-Cymene |

¢ 40U S el e Juand LS o 3l Lidise 90-2

a) m-Chloro nitro benzene , b) p-Chloro propyl benzene
¢) 2-Phenyl-2-methyl butane , d) m-Chloro ethyl benzene
e) tert-Butyl benzene , 1) Triphenyl methane

g) p-Bromo benzoic acid , h) 1,2,4-Trichloro benzene

¢ Ga JS A8 Juaad (S 0 ol gl Lidine 91-2

a) o and p —Nitro benzoic acid , b) m-Nitro benzoic acid
c¢) Benzyl chloride , d) p-Bromo benzoic acid
e) 3,5-Dibromo toluene

€ 13lalg € ey Y AN il oY) (e | m-chloro toluene S sall 3518 2ic 92-2

2,5-Dichloro toluene ,  2,3-Dichloro toluene , 3,4-Dichloro toluene

el £ 20 93-2
LAY sl @l 8 e dald e Y
C ool cdl S Jay 8 AN 8 Vinyl chloride die Juild Ciladls axais ¥ i
sk 5 I DAY lad (liY) (e Aleld B8l CgHsNHCOCH; adslin) i
. ilas )l 1,3,5-Cycloheptatriene «S el Jiny ¥ iy
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¢ Al cdle i) (e JSI a8 giall @il ga La 94-2
i- Nitration of Bromo benzene , 1i1- Bromination of Nitrobenzene
iii- Chlorination of Phenol , 1v- Bromination of aniline

b Laa JSI Ak g SIS 591800 (ha B gl (puasd ) LD ) S il g ¥ o) 952

a) m-Nitro phenol , b) o-Xylene ,
¢) p-Dinitro benzene , d) p-Bromo benzene sulfonic acid

¢ A s jall Culiall ad) 92 e 96-2

Br NH F
N02 Br
CH,CH,CHj,
H;C CHs
Cl NO,
CH,
Br

€ C7H;Cl Ay jad) Al ALl £a g ) i pall Alil) ) 50 2 L 972

¢ A S pally Lidiza GV et 488 ruda 9 98-2

a) Benzene , b) Toluene
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¢ 400 e aaal) Jasi 99-2

NaNOz , _ cuc

O
@

Brp o _CHCl _ ,  KMnO4 9
FeBr3 ’ A|C|3 ’ )

CH,CH3

—_— ?
cc|4
_HNO3/H,S0,
120°c

CH,CHs

Ni / 175°C
+3H, —NI/175°C 2
D 2 T80 atm

COOH

HNO3 / H,SO4
) —_— ?
& A
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<l A g ¥ gadl) g i gkl

Alcohols , Phenols and Ethers

o2 Leln (8 Oan sl s GsSD) il N ALYl annsT 33 e L) gialy S all o2 s
L & gand) LSyl ST e

OS5 508 e senar (g3 5,0 JIadinly Dl S5 Hue)

Aalay pilae Uals ) dasijall JauS 5 el Ao gana 393 59 el o el dyguime CilS 5o Y gdull)
. Aila )W) g S 5 puell A 5 pua LS il g 0

Al 5l (e e B3 580 (5 S (% CmnneSY) 5,0 Ll )l Ll o e LS e 0 ) Y
C-O-C 4y

<N gasl) / Y

daudl)

Q) Y il e ane adaiall (e @ o pall Jlaginly anV) Gl : TUPAC daladl) dganill). 1
30 o8 JauS g juell Ao sana @ 9o i 3le) j aa « Methanol ey Methane Sicd o] aadall
L OSan ady JB 24 G iy Gy g A yall 50 S)

Carbinol Jsix S de ganas Lo ddasi yall (508103505 JeusS 5 hgll e gana (o

[ &Ll as¥l sa Gl Y1 G an¥) ] Y gasl) dpad o Al

CHs

3 2 1
CH3;—CH,—OH CH3;—CH-CH,-OH
Ethanel 2-methyl-1-propanol
[Ethyl alcohol] [Isobutyl alcohol]

CHj3 CHj,

1 2l 3 3 2l 1
CH3—C-CHjs CH3;—C-CH,-OH
OH CHj,
2-Methyl-2-propanol 2,2-Dimethyl-1-propanol
[t-Butyl alcohol] [Neopentyl alcohol]
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A
Usiives LSIY) il pane 455 Cna Methyl alcohol — cliiieS Gla/ Y sall cawi =
-2 Al Jball (o as LS Carbinol 4e seas A= s/Methanol Lo

OH

1 2| 3
CH3_CH_CH3

2-Propanol = Dimethyl carbinol

¢ Methyl alcohol 4 ciliidias Lgia JS drand a0 a3 § 4000 e gasll AU S 3 Jaef 1-3
i) 4-Methyl-2-pentanol , ii) Cyclohexyl methanol , iii) 3-Buten-2-ol

CH3 OH OH
CH3~CH—CH,~CH—CHj <:>—CH20H CH,;=—=CH—CH—CHj,
Isobutyl Methy! Vinyl Methyl
i) Isobutyl methyl carbinol ii) Cyclohexyl methanol iil) Methyl vinyl carbinol

- b Ll G g Y saS i - Y gasl) iyl
oA 5 AR Aalal ) st s JaS g gl e gana e L ]

e Leil g 5a5 Gl &Y Sl 4 : Mono hydroxy alcohols Jaes g sl dgalaf e gasl)
i Baa p JuS 5 )2 de sana

OH CH,—OH
6 5 4 3 2 1
H,C—=C——CH,~CH—CH—CH;
CH3_ OH
Methanol Br CHj Phenyl methanol
[Methyl alcohol] 5-Bromo-2-methyl-5-hexen-3-ol [Benzyl alcohol]

e Ly a5 533 1) Y 5l s Dihydroxy  alcohols JuS g g Aol < gasl)
- Jala Gallai 5 glycol @bl ansl o pat g JouS 5 08 e sana

OH OH
C|3H2‘C|3Hz CH3—CH—CH, CH,~CH,~CH, CH3—C—C-CHj
OH OH OH OH OH OH CH3 CHs
1,2-Ethanediol 1,2-Propanediol 1,3-Propanediol 2,3-Dimethyl-2,3-butanediol
[Ethylene glycol] [Propylene glycol]  [Trimethylene glycol] [tetra-Methyl ethylene glycol]
( Pinacol)
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Gle gane OO e Ll ja RN ‘._f"d\ Y Sl * : Trihydroxy alcohols AN @Y gagl)

- sl 5 Gl oansi 5 JansS 5 H38
CH,—CH—CH,

OH OH OH
1,2,3-Propanetriol
[Glycerol]

AN A g 5 A ol ) s 1 JanaS g ) A panay Alialiall (g0 SN 33, 2

A O s S B% JaeS 5 Hael) de sena Lgd Juai il 4 Primary alcohols 4l g1 & gast)
Lal ¢ 43 55 () 59 S 3,3 (S 5 yel) de sana Led Juai Secondary alcohols 4 gilill <Y gasl)
A & g K% Jan 5 Huel) de gana Leud Juaiid Tertiary alcohols AN < gagl)

Al gl Y gas g A Y gas ) ikl 3

Conr Al e gl s 55583 Y 3 Y Sl s : Alliphatic alcohols ASWAY) <Y sasl)
C oAl e il ja g siad A Y eS8 - Aromatic alcohols 4iba g Y1 <Y gasl)

AL
CH; CHj3
1° 20 3
CH3—CH,-OH CH;—CH—OH CH3—(|3—OH
CHj3
Ethanol 2-Propanol 2-Methyl-2-propanol
(l)H
CH
CH=—=CH—CH,~CH CH==C—CH,~OH ©/ O
2-Propen-1-ol 2-Propyn-1-ol Diphenyl methanol
[Allyl alcohol] [Propargyl alcohol] [Benzhydrol]
daada
iy L0l _pi anaai (g (00 S 5 )3 i o Sgaldl] (5 JusS g g1l e pane 2n/55 Y
A S S e i g ela (5
7 I
- H,O
C—OH —2= » c
/ \
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Preparation of alcohols <Y gasl) jucad
i s paen Ja g 8 (SI Ll diLs) &3y Hydration of alkenes <ilusi) dalal - 1
(P oS S e BaclE ALY
CH3~CH=CH, + H,0 — > CHy;~CH—CHj{
OH
- ol LS LA daial e adiunal) (b Aalel Geliva JsiiyY) jumsys

H3PO, o
CH3—CH,~OH

CH,—=CH, +
2 2 +H20 S am  300°C

adiay 5 Nucleophilic substitution L siS ss Ja) Jelii o 35ke s 1 S 3 (e 2
3 jdlaall de ganall dandn g culall g Jd oIS gaill 65 ) jall da 5o s JSIV) adla ol Lewal Sl oo 22 e

Ol it o Jani LeaY bl Ja A 5 g ) Apladl) cilydall Jumdii 1 Jod 918 gl g cupdoal)
Jama 20 3 Al s JSIV) adla (s Jaee 58 il 0¥ Adala) (30 5k e Jeldill Jawy A 50 S
e i slS s alaain) Juady g JOlaY) il A ) ) LS e i 1S 5l aaa IS LS5 Je Ll
("sa) pulial) Codall Jeli piay Ja gacld

OSal o iy sale) Al Caany 38 5 A o IV s KU 0 oS 8 das s Jelall o) ja) aie
B8 J aS aY) gl 0588 SIS saill 5 bl 5 slall sy U Jelail) b U ST muad

CH3 CH3
H,0
CH;=C—Br ———» CH3;—C—OH + HBr
CH3 CHs
tert-Butyl bromide tert-Butyl alcohol
CHs CHs

CH3~C——CH,~Br — 2 » CH3;~C—CH,~CH,

CHs OH
CHS CH3
1° 30
CHy=C—CH, — "CUTNBMeN Gy~ C—CH,~CH

CH3)
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) 5ll b Y gl bl ) Y 8 (IS S 3 S G (sl 5 ciaS el aladiud aie
4S5 e (50 S () 5K daaleas o sy Jd SIS sull (Y i S sale) Gand Y

CHj3
C,oHs0 " Na* L _
Sthandl CH,;-C CH,—OC5H5
CH3 CH3 et Saled (G gay
CH3—C—CH,—Br
CH, CHs
C,H50H

—————> CHy~C—CH,~CHj

OC,Hg =%

Gl o) SV adla s e Jary 4008 CndaS J 501 alasiiad die 1 31 pad) da ja g qudall
ol pling G 5l yall dayn Jeldll aga ye Jili g et H4) Jelaill @il 5% ( Solvolysis

CHj
CH;=C—Br + CH3CH,OH ——

CHs

CHs
(o]
2 Cy CH3—C|:—O—CH2CH3
CHs
72 %
CHs

25°C

L > CHy~C—O—CH,CHs

81 %
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al 3 Ll LSV a0l ans jroca LalS Cua SV ol sy IO ool A 3 : JuY) e
L daal) Al A J85 5 JAaY) 30 A oy 338 8 IS illy adals )l de

CH3CH,O"
CH3CH,"Br —=Z=» CH3CH,~0-CH,CH; + CH,=CH,
99 % 1%
CH, CHy
CH3CH,O"
CHs—CH—Br et;an; CH3CH—O-CH,CH; + CH;—~CH—CH,
22 % 78 %
CH3 CH3 CH3
- CH3CH,0O" A \ _
CH3 C Br Sthanol CH3C (0] CH2CH3 + C—CH2
CHj CHj CHs

1% 99 %
aadla
I s Sy s A Y LSIY) colailla o 4ideld J3T Vinyl halide s Aryl halide o/ =

s allyl halide L Liv s S (e phenyl Léls o/ Lo s j b)) 255 Lic lgbLis
benzyl halide

1z 4 '{v/';'( ) ;Jlf’/‘c.“" ""y_d"l} ‘Q;M_// J_G{}&//H BJJLMJ/ ULC}A'A.AJ/ Ll«é—q{d/ L]
F << ClI <Br <[ :&mlio dle ganaS Olplle) Lileld 48T g pmlio

e A8y Hhy el Ciliay : Oxymercuration-demercuration €y ) cilivul g Jeldil . 3
ol g J) 35V 5 THE 5 elall o sdie 8 €IV ) Calias ) el 31 b alasiuly 5 il
LS S e Bacll s J oSl =18 NaBH,

NaBH,

CH;—CH=CH, + Hg(OAc), ——— CHy;—CH—CH, CH;——CH—CH,4

OH HgOAc OH
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Joi g SIS j0 ae RMgX 2l » <3S Jeldh : Grignard  reaction Sl Jeldi. 4
TR (FERERTS N PRCH RV

ether — M—
R—X +Mg —=S&&— R—Mg—X
R=1°, 2%, 3°, akyl , aryl , alkkenyl
X=Cl, Br, |
_ +
O Mg Br
H,0 1°
H—C—H + CH3CH,MgBr —— H—C——H ———> CH3CH,CH,-OH
CH,CH,
_ +
O Mg Br OH

H,0 2°
CH;~C—H + CHgMgBr —— CH;~C—H ——2——> CHy;~CH—CHj,

CHg
- +
O Mg Br OH
H,0 3°
CH3;—C-CH; + CH3MgBr —— CH3;—C-CHj4 ——— > CH3—C-CHj;
CHs CHz
_ +
O Mg Br
Q o
H>O
/ } + CH3MgBr — CH;~CH,~CH, ——2——» CH3CH,CH,~OH
CH,—CH,
PR CH3;MgB = + PR
CH=cH =% cH=cC Mg BrH2&=% "9, cH=c—cH,-0oH
bp = 117°C

(1a) Jrim sl s e JI AN 5
() Al g <Y Galaal) JI 340 6

(2Pa) 9 (2a) & i) a- T
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Y SOl juaad
(1%a) CliStY) Bausi (- 1

H,0 / H*

H C_CH2 + 02 \ /CH2 —_— HZC_CHZ
pressure OH OH
Ethylene oxide Ethylene glycol

Aiaall (el sall ol iy el Jlailly jemsy 3 Jgpmlall juans

H,C—O—COR H,C—O—H
HC—O—COR —22

Naorn . HC—O——H + Soap
H,C—O—COR H,C—O—H

¢ 1-Pentyne (= 2-Pentanol & Jgeal) Sy i2.3
OH

Lindlar H,O

CH3=CH,~CH,~C==CH + H, —grre— —&—> CHy~CH,~CH,~CH—CHj

¢ W 44, 4k 1-Phenyl ethanol ssasd 44 ¢ 3-3
OH

0
QMQBV + CH3—u—HL> <;>—|CH—CH3

¢ 40Ul < gagl) ) 2-Methyl-1-butene J a3 <ius 4-3
2-Methyl-2-butanol , 2-Methyl-1-butanol

CHj CH3
— Hx0
CH3_CH2—C—CH2 —>H+ CH3—CH,—C—CHj;
OH

2-Methyl-2-butanol

CH3 CHS
1) B2He
— -c— ————» CH3~CH,~CH—CH,-OH
CH3;—CH,—~C——CH, > Fa0p O 3~ CH; 2

2-Methyl-1-butanol
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Physical properties 4k juéll (al sl

o Led ALl g S5 el e Aa A5 jlie dadije e Aa 2 Y sl LN A jan 1
Ll G At gy dadl 5 0 oS5 e Y gasll B jadal @lld g el ¢l

| [ PR /PPN [ S—r U P — |

2 & AN 33 e oladall As a J85 A sl SIS i el o)) Bal e olalall As 3 ala
Canaty 50l (558 Ji mnall gnans e il sl alag) e Jaxd Cam i S 5 2] ALl
A 5 el il )l
Isopropanol n-Propanol
82.5°C 97°C

n-Pentanol  n-Hexanol n-Heptanol
138°C 156.5°C 176°C

O A o il LIS ST (g5, JSAl iy S 5 J5aSl) (5 3 paa Hraa LS

CHg CHj CHs
CH3~CH,~CH,~CH,~OH  CH3~CH—CHy~OH  CHz—CH,~CH—OH CHs‘?_OH
CHj,
n-Butanol Isobutanol sec-Butyl alcohol tert-Butyl alcohol
118°C 108°C 99.5°C 83°C

CAglall e Y Sl Ul A e Jlef Al Y ekl Ul da o

CHs CHs (l:Hs
E>*OH CHz~CH-CH,—CH,—-OH CH3—CH,~CH-CH,-OH CH3—CH2—(|3—CH3
OH
Cyclopentanol Isopentanol 2-Methyl-1-butanol tert-pentyl alcohol
140°C 132°C 128°C 102°C
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b Y Sl 6 sl iy ha e An g 52 Jaal 5 0 5S5 le Y a8 ke e ¢ Ayl 2
JsaS 5 Jibs il s J sy 5 O silinall 1 Jia (00) elall (o84S (sls g il i 5all 3 50
¢ g S5 el s ST maat Uil A0 53 58 5 sl Abnlud) J s 8l o Al s Jis | JollY)

Al 53 ol ) LS JSIYT de gans ana jiua WS

CH;
CH;-CH,CH,—CH,-OH CH3—C|3—OH
CH;
n-Butyl alcohol tert-Butyl alcohol
7.9 g/100 g H,O 0

35 LalS J gasll ¢5 3 4 (thydrophobic stball a JIS ) 43 g3 K 5 jaell de sanall aan jra LIS
aaa ¥ ellig elal) 8 Aalal) je oY skl Al 53 (e Aol Aalal) Y okl Al 53 g el b 4dly 5
a5 Aala)

n-Hexanol n-Pentanol Cyclohexanol tert-Pentyl alcohol

0.6 2.4 3.6 12.5 g /100 g H,0

dBaada
2ae 50k j ey Al g JuiS gyl Cile pano dae 5ol o il il g GLAEN da g0 e SS O T m

s Ol s gadl (Say N i g gl Lo 5 )

ol Joilagal) cdISETL (LIS a3 (e A ethylene glycol Gle 4 o o)) jedi CiS 5-3
¢ il sl A

O A s Jal ) (1 sS5 (e 45 a0 0l 38 JaaS 5 pam e gana (o (s el o) sial
L STt s

¢ n-Pentyl alcohol @QJS Y ‘_,59\ sladl gﬁ tert-Pentyl alcohol 3%:‘1':‘33 Oi adl LS 6-3
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Reaction of alcohols ¥ gasl) Cble LS
- Sl Y sl e L6 andt

- O — Ol e )l L oS Cleli ]
ST (0 S Al Ll e el 2

RO-H aday) I Lo puuii ) el El) / Y f

2 O s 5,05 €Y1 8,3 Ay N Cun Y el dpaala e e il) 224 Adiad
eyl e38 Caldaia Caa &y guanll (alaa¥) 5 Adadill <ol 1) a Lele i die JauS 5 )2l de gana

o gkl dpacl8 g Aucaan
O S gl allns ddpelal) g dpiaaall Suas e slall @ glu] Gealiig S 5l Y gasl) ells
. Admaall o) g8ll g Aamaall yaal eall

Oxonium t_al_U:a\ UJSASJA_UAS\ U'ALA;‘Y\Q.L;..&\J,\Q)SJJJ\ Y gasl Cunis Ac| g8S &Y gasl)
ROH,"
H

R—O—H =——— R—O—H X

Alkoxide RO™ il s asai s el sl (Aaxi s 4lall Jallaall 8 IS5 aa) gas <Y gasl)

+

RO—H + H,0: RO +H30:

. zona (Sl 5 ddgaia (el s ()55 (508 pKa a5l ) 3 Ka o dlla Sl @ilS
Sl i) meay Jsilinall 5 JsilY) die Y sl daadl 5 elall (e JS0 S s a8 &5l 2ic

Methanol Water Ethanol
15.20 15.70 16.00

Stronger < ] Weaker
acid acid

alkoxide Osal i 3 cuial) 3 ke o ading G ) dpada e JSIY) Gle gane il )
e eI 0 Ml s 48 WL Y 58 o) 3 dnlsd Y ()5 Y) Sl
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> J sl dacaen of 3a3 Methanol , Ethanol , tert-Butyl alcohol <l yll: Jlia
Celall adplsd eV assS el

Methanol Ethanol Tert-Butyl alcohol
pKa= 1520 16.00 18.00

. dunidie pKa dad (5855 alkoxide
alia)
Ethanol , 2,2,2-Trifluoro ethanol
pKa = 16 12.43
c|:F3 CH,
FsC—C—O H,C—C—O0
CFs CHs
pKa = 5.4 18

nonafluoro t-butyl alcohol  tert-Butyl alcohol

?:. “g_;lhg)'” U‘u\u_\;@m\ QLQSJ‘” ‘T'SJE
HC=CH > CHyOH - (CFgCH-OH .  (CHy),CHOH

HC==CH < (CHg),CH-OH < CHyOH < (CF),CH—OH
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s el 5aS Y 5aql) Jelisi ; Reaction with alkali metals 4 stall < JaH aa Jelidll .
deS 5 Hnell de gana (B Cpa g el B0 dae Slall 30 da3dua L, Na, K 4 fall <l il

CH3_CH2_OH + Na—— CHg_CHZ_d Na+ +% HzT

Sodium ethoxide
s sall 0S5 o J sl any 5 Lile 2 IV ey
CHy~CH,~O Na + H;0 ————»  CHz~CH,~OH + NaOH
458 sacl8 Hydride jon H o) Gus i) (ui Jaxs s Sodium hydride ae J sl Jelisy Gl

RAREN
<:>70H —DE— <:>70' Na

Cyclohexanol Sodium cyclopentoxide

Lgliidia ol ApluaS 5 )< Galaa¥) ae Y sasll Jeléi Ester formation < iwd) ¢p eSS Jeldi. o
ngu\&f‘;swﬁﬂ\@)ﬁ\um:ﬁjédcw\ \&(ﬂ,}j&\.ﬁ\}&\)ﬁu)?\d}ﬁj
oSl Jelitl & g

CHz~CH,~O—C——CHj; +H,0

& 5 Ao il gy g J s S de gana o 235 @Ml & Oxidation 33wyl Jelii. ¢
-t b LS Jsasll

A 2aSl 25 Y o lapall  dasd i oishad e 30 5Y1 @Y a2l ;- A 6Y) @ sasl) Saus]
S 5 S (aleal
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e halaie) @l g LS g S G () sty ¥ s Jeldl) g 4l ) 4t 2 al¥) e Jseanll
alatinly Lelia juand GlAl awal¥) e Jle 125 pe daxd Y 485 phall o3 STy llall da 2 (3l
o souedl A Y Gaaadll ae sl lé

Cu ||

CHg=CH,=OH ————> CHy~C—H

&M PCC &S5 Collins's reagent 3ill s <ailS Jia Pyridine-Chromic iz axiiu Glass s
Corey's reagent s sS <ailSy oy

HCI N-H CICro;
CrO4 + Q N: ——— rOs

Chromium trioxide Pyridine Pyridinium chloro chromate [PCC]

O,

Chromium oxide pyridine

CrO3

sda Sisi Voo aall i aie Jelal) Cad g g colasaall ) A gV Y gakl) Cilabaall sda a6 Cua
sl g5 A g ) daa s ) dad 5 11 e ilaadl)

CH;, CH3 0
_ 1° pCC | - ”
CHy——C==CH—CH,;~OH —g g CHy——C=—CH—C—H
OH
CrOz(Pyr)
CH3~CH;~CH,~CH,~CH,~CH, s CHs~CHy~CHy~CH,~CH,~C—H
CHCl, , 20°C

80 %

545 Jones's reagent <wilS sl KMNO, , NapCro0 1 Jhie sauS sall Jal sall pladi vie
Al g S Gabeal i el S aeal Sle Jslae 3 CrO; o 5k
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O iy saa) g5 shd e 2ol s Ay il ey gkl B

R

b [0] I
R CH—OH ———» R— Cc—R

OH

| ZnO

CH;—CH—CHj3 BT CH;—C—CH; +H;
OH
NaOCl

CHg~CH,—CH—CH3 ———— » CHy~CH,—C—CH; +H,
(NaOCl) Hypochlorites

C-C iyl € i Leiansl Y dualall o g plall cha ausklE W: AAIEY & gasl) Baws|

(1%a) S J gasl) ddLa) .

omast L s Jeldll 1aa addiig : reaction with Phosgene (pa—wsdl) g Joldill . 2
g suae el aadiis ) JSIY) @l g S

CHCl; + 0, —9" _ cocl, + HCl
Cl R—O
C—O0O +2ROH——> C—0 + 2 HCI
Cl R—O
Phosgene Alcohol Alkyl carbonate
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C-O Al ) L s ol / Ll

Dehydration stall g 3 Jeldi. |

Allad ()5S g et N Ll s Yatiad SASYI SV 05 Jsasll e slall g 30 ie 1 CpSIY) (g 83
RsCOH > R,CHOH > RCH,OH : slall & 3ielad Y sasl

CHs CHs
H;O" , THF
OH >
OL 50°C Q/
1-Methyl cyclopentanol 1-Methyl cyclopentene
OH CHs CH,
POCIg

CH3_CH2_CH_CH_CH3 CH3_CH2_CH:C_CH3

Pyridine ,0°C
POCI3 : Phosphorus oxychloride

il gL g ela s 5o S s 55 ol 50 inan o ISl (3 i ) 050
Soallds n e

140°C

—>CH3_CH2_O_CH2_CH3 + HZO

H,S0,
CH3~CH,~OH —————

180°C _
_>CH2—CH2 + HZO

& s (=) %140 30 s da )y die sl e G e e ele (50 it Sl e g Eua
06180'5)\);:\;)33.'\5 d};ﬁ\wh\)uﬁwguaﬁ

SOCl,, PBry , HX a=deliill.

R—OH + HX — R—X +H,0

Hydrogen halides
HX : HI > HBr > HCI

HI
CHg_CHz_OH —_— CHS_CHZ_I + HZO

165



O Sl (I Gl Y g Y sl g Y easl) ¢ Elll Suadl)

HBraq / H2304
—_—

CH3z(CH)4CH,—OH CH3(CH,)4CH,—Br + H,0

1-Hexanol 1-Bromo hexane
CHs CHs
CHy— C— CH,~OH HClg/25°C —
_ _ _ _
3 2 5 Min CHj; C CH,—-ClI
CHs CH,4

80%

3R—OH + PX3 —_— R—X + H3P03

Phosphorus
trihalide

X=Br, |

PBr.
CH;——C==C—CH,~CH,~OH 8 . CH;—/C=—=C—CH,—CH,—Br + H3PO4

CH,4 CHs

PBr3

3 CHy~ CH—CH,-OH » CH;~CH—CH,—Br + HyPO,

A 60 %
R—OH + SOCl, —= R—Cl + SO, + HCI
Thionyl chloride

socl,
CHz~CH,~OH ———— CH3—CH,~Cl + SO, + HCI

OCI

S
CH3—CH2—CH2—CH2—CH2-OHT2> CHs~CHy—CH,~CH,~CH,—Cl + HCl + SO,
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Reaction of glycols <¥ gSdhadl Je s

i sana (o C-C 4kl ) Sy ¢ Oxidative cleavage of Glycols 3msS¥l < s<dlall jhd
il el g ) Periodic acid ae deléll Gioh oo Jhais of &Y SOl & Jgin S

OH (|)H ﬁ
1
CH--C—CHs N 0
: | +HIO Acetic acid H + ||
CH, 47 dilute CH3~C-CHjs
Hzc_OH
{ ;bI?C;COCH . 2 RLC=0
_ or 2
HZC OH Lead tetra-acetate

s N gSNal) J) k)

Hy — 2% o (|3H2—(|3H2
I

S5 ) Sl el S5 el ) Gmans aiallae v Sy ulall Jsads : Jg sl cdlolis
. Cualiall delia  addiud 8 jadie 8ale (o8 5 (p peala

H,C—O—H  HO—NO, H,C—0—NO,

HC—O—+H  HO+—NO, 22% _ HC—0—NO, +3H,0

H,C—O0—H HO+—NO, H,C—O—NO,
Nitric acid Nitro glycerin
[Glyceryl trinitrate]
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il ) sy s Y S Ly el A A&l iy J g eadall Jeliiy : Jgpmlall s

ek S S g S aea
H,C—OH
7;({2"—OH 2H9% o ) H,C=0 + HCO,H
o

H,C——OCHS, H,C—OCHS,
HIO,
HC—OH ——— > HC—O + H,C=0
H,C—OH
H2C_OH
HIO,

HC—OCH; ———— No reaction

H2C_OH

168



Ay sl _(l)_ Gl s Y siall g Y Sl g ESEY Juadl)

i
§ Methyl alcohol - cliidias 40Ul e gasl) o 8-3
1) 2-butanol
i) 3-pentanol
iii) 2-Octanol
iv) 2,6-dimethyl-4-heptanol

$ TUPAC aUa Guaa 40010 <l pal) aw 9-3
CH3—CH—C==CH CHz—CH—CH;—CH—CH;z  H3C——CH—CH,—CH—CH,—OH

OH OH CgHs CHs; CHs

OH
CH3—C|ZH—CEC—CH2—C|:H2 /@/

OH OH Br OH CHjy

OH

€ AUl LIy e JSI aaadly 3 38aal) AaLaY) (e dad gial) geil gil) quS) jig slamd & La 10-3
1) Ethene
i1) propene
ii1) 2-methylpropene
iv) 2-methyl-1-butene

€ AUl s yall 4Ll qus) 3N A e 11-3
1) 2,4-Hexadiene-1,6-diol
i1) 1,2,4-Cyclopentanetriol
iii) 2-Ethyl-4-isopropyl cyclohexanol
iv) sec-Butyl alcohol
v) Neopentyl alcohol
vi) cis-1,3-Cyclopentanediol
vii) 3-Butyn-1-ol
viii) 1-Phenyl-1-pentanol
ix) 0-Chloro benzyl alcohol
x) 1,4-Butanediol [ tetra-Methylene glycol ]
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xi) 2-Butyne-1,4-diol
xii) 2-Buten-1-ol [ Crotyl alcohol ]
xiii) 3-Chloro-1,2-propandiol [ a-Chloro hydrin ]

¢ AUl cle L (ha dad gial) gl o) A L 12-3
1) Ethanol +( Ph-Mg-Br in ether )
i1) Sodium ethoxide in ethanol + H,O
111) 1-propanol + Na

¢ POCl; in Pyridine g 40Ul oY gasl) Jolil tra a8 giall i ) il g2 La 13-3
i) cis-2-Methyl cyclohexanol , ii) trans-2-Methyl cyclohexanol

¢ Al hdls g Jiga @l g PCC dlS (s JS 2 2-Hexanol Jo\i il g2 L 14-3

¢ A8y eNalaall Jasi 15-3

Crog / H*

a) 1-Hexanol > ?
b) CH,-CH, — "8 o 2 _zn _ 9
acetone
OH OH
CHj;
1) BH3

—C—CHy — — 9
c) CHy~C 2 2 H,0,/ H,0

CHs CHa
Br, / H,O
d C— — 2 s
CHs, CHs,
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CHj

CHj

H,0

e) C—=C

CH;

H,S0,

H

OsOy

CHj

KMnO4

?

g) CH3-CH—CH,~OH — ?

h) CH3_

CHZ_CHz_OH

SOCl,

pPC

Cc

OH

_]) CHg_CHZ_CHz_CHQ

OH

CH,3

K) CHz~CH—CH—CH,3

OH

) CHz—CH,—OH +

a)

b)

CHs
CH3~CH—CH,
OH

H,—CH,

o—0

b
H OH

HClag
ZnCI2 y

H,S0,

CHy—COOH

?
A

Chlaly € o) Glld Ao jo 4l b Laa 4o gana JS (B S e 6 16 -3

>

CH; CHj

CHz—CH—CH,~CH,~CH,-OH > CH3~CH—(CH,);OH

> CH3_CH2_CH2_CH3 > CH3_CH2_CH2_OH
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o) Wi € CoHip0 Auip ) dimall A gast) cdlediial) aoand Aili) sl A ay) 17-3
¢ ald Al aUaS acl Lgia 3l g JS e a5 € 30 4120, 1° e gas

¢ 401l 4 o<l e 1-Propanol Jold gl s L 18-3
I)Na , 2) Na then Bromo butane , 3) KMnQO,4 , OH", heat

4) H,S0,, 140°C 5) Benzene and BF;

¢ Al el B Cad) SN e G 19-3
i) R-OH + A——> R-Cl + H3PO3
ii) R-OH + B ———— R-Cl + HCI + POCl;
iii) R-OH + C —— > R-Cl + H3PO,4

iv) R-OH + D ——— R-Cl + SO, + HClI
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Phenols <Y gdl) / Ll

(51m) () R 2018 ) e U sl € 5 LGS Y sl oo ; S 30 Bpand

AL
OH
OH
OH O,N NO, OH
Ej/No2 CHs
Benzenol NO,
Phenol 2-Nitro phenol 2,4,6-Trinitro phenol 2-Methyl phenol
[Carbolic acid ] [o-Nitro phenol] [ Picric acid | [0-Cresol]

-Q\M}J%\ubwdﬁcmésﬂ‘y;uﬂ\m&YM‘M

;e Jadh 3an) g JpuS 5 a8 Ao gene o (g 5iat Y 5 o 50 S g gl palal e gid - ]

OH OH OH
NH, <> O,N \<>/ NH,
NH; HN—CHj NO,
2,4-Diamino phenol 4-(N-Methyl amino) phenol 2-Amino-4,6-dinitro phenol
[ Amidol ] [ Metol ] [Picramic acid]
OH
OH OH
~2CHs CH(CHg),
, 5 3
Br (CH3),CH 1 CH,
3-Bromo benzenol 5-Isopropyl-2-methyl phenol 2-Isopropyl-5-methyl phenol
m-Bromo phenol [Carvacrol] [Thymol]
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e JonS 5 e same Sl Wil S 5 5ind ¢ JanaS ) Al Y 3 - 2

S & ¢

2-Hydroxy phenol

or 1,2-Benzenediol Hydroqulnone
[Catechol] [Resorcinol] [ or Quinol ]
OH
CHg O2N NO;
/@\ OH
HO OH NO,
3,5-Dihydroxy toluene 2,4,6-Trinitro resorcinol
[Orcinol] [Styphnic acid]

- 1 Jie JauS g gl A0 e 538 3

OH
OH oH OH
i QOH
OH HO OH OH
1,2,4-Trihydroxy benzene 1,3,5-Trihydroxy benzene 1,2,3-Trihydroxy benzene
[Hydroxyquinol] [Phloroglucinol] [Pyrogallol]

;e i) oladly JanS g ) A ganna Lgub ol Y gl 4

~2 o of

1-Hydroxy naphthalene
9-Phenanthrol 4-Hydroxy naphthol [o-Naphthol]
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Adliidia (o g J sidl) judaad
- 4l Dow process Slblead Gy (5 55 535S (e belia Jsilll juas,

_ +
O Na OH
NaOH 360°C HCI
—
Pressure

6520 54 8 Cmanlls (i s s Cum (e €0 (el 2 51 iy sl e (1

_@bi)\);ﬂ\;)&l\s

OH
O/
CHyCH-CHj CHy c CHj OH
0]
Hgo+
+ H3C_C_CH3
Cumene Cumene hydroperoxide Phenol Acetone

ey el g (g A8l e yguad a8 sl (3 a0 a4y sy () e s

- b LS el 5 el
SOzH 803 Na'
Benzene sulfonic acid Sodium benzene
sulfonate

-+
OH O Na
© HCl © _ NaOH, 350°C
- -
Fusion

Sodium phenoxide
[ Phenolate ion ]

(%) Y e
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- b LS 2-Methoxy phenol (Jsidll Sy (e JoSilsl) jpan,

OH OH
O—CH, OH
__Her + CHBr
A

86 %

Ondats 5l CO, Jlaa 582°210 5,0y da jo 2ie liall Gallic acid oudts Jila g by asy
. dle Jaia a3 29120 5 Aa )3 die Gallic acid s S Jslas

OH OH
OH OH
Solid
210°C +CO
HOOC OH OH
40 %

2,4,6-Trinitro benzoic acid J 5L J sisada j b yany

COOH COOH
O2N NO, HaN NH; HO OH
__Sn/HCl _ _Ha \©/ +CO, +3 NH,CI
NO, NH, OH

53 %

Sodium sulphide Na,S dasd 50 <l Sl (aea JI 580 élaa Sl Gaes sy

OH OH
O,N NO, O,N NH,
Na,S
NO,

NO,
90 %
Picric acid Picramic acid
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Physical properties 4k juéll (al sl

D Olalid) A a1

L a5 ¢ Leily o (o Ao 5y ol 5 ) (03555 (e e paa oy dadll o (Lle il )3 Y il
o) Al @l e ¥ sl e s s of aas (A dall 655l A L AlEa) @Y sasily
D5, 0sSE JaaS 5 el Ao gane (3 O-H Aoyl N Cladial (e 2y 33 81 il g S Al
Ot ia ) Lagd Uil SIS 5 J il elld e Jlia s o 5asll L 5S5 A (g o 58 At 5 s
Ll e 01615 ¢ 2182

s dgibosdl. 2

Aas JAY e g xS i3 i e s S LIS o) gia) Cany ol 8 daiiie Al Y siaall
9.3 g/100ml H,0O sl 4ild gl Cum sl Mo JanS 5 haell Cile gana 32 5y Y 5l 43l 50
45 g/100ml H,0: J <8l 4l g

¢ Cresol cS&ia (e cla )3 (4 e Benzyl alcohol Gbe A 3 o) padli (i 20-3

OH
OH OH
CH,~OH
CHs ©/
CH
3 CHj

191°C 201°C 202°C 205°C
Jsasll o3 8 Ll JansS 5 ygl) Ao sane il (pe JIES J guay HSI) OIS 8 Jiial) A sanae Y

568 2238 Jr€ 5 el e gana ladind sal ) e Jand <l g iSO dualid) Qi) de gana ol
el As o a8 dis 5 el Jaal o)l
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€ ol JS3 g (i) A 3 (8 B30 G e e sana S b AN S pall 05 213
a) o-Nitro phenol , phenol , o-Cresol
b) p-Ethyl phenol , o-Ethyl phenol , m-Ethyl phenol

OH OH OH
CH; NO,
a) < <

182°C 191°C 217°C

oal) 5 835 s

OH OH OH
©/CH2CH3 ©\
b) < <
CH,CH,

CH,CHs
207°C 217°C 219°C

JE8 Jra€ 5 yuell Ao pana Ld 55 Gl a5 juel) Jaal 5 e JSIY) de ganal 42| jdll dile ) i3
L JeS 5 Huel e gana (e JSIY) e gana ol 8L el da )

<Y pdadl) edlelds

IUa) ESle L5 Jan S5 el A gana o 235 el ¢ Grand ) Y 5 idl) Sl L au &5
Ol dsls e o5 L g i)

oS g2l e gana o AT Al CBle Ll /Y )
Sl Qi) 5 Y sasll e dpaas Aol iS5 Adpeia (alea] @V gl et Acidity dudaaal) - )
Apaeall Lualall G e JsileSa GG J il G ol

00 0=C

Phenol phenoxide anion , Cyclohexanol Cyclohexoide ion
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a3 ) ol Al 6 o ) Gl e @ sasl) e Y sl dpiaes gl judy
Leale 40 jall ALl Din i) 58 55 J88 JpusS 5 hagl) Ao sana (8 (pansYI 5,0 e e il 5 Y
(53 e LAST 0 L Cafte 3aa€ gdll (ol o s Jsl) (5 5 e 055l Z A e lld acliud

- Jsiall

167) @] e) o)
S

ool 8 ()5S Jelal) ()l A Al O sluSel) s e ) jall Laliatial J81 J il (s Jelis o

- S gl () sl (5SS
Phenol + NaOH =—— Sodium phenoxide + H,O
pK, = 9.89 pK, = 15.7
Stronger acid Weaker acid
Phenol + HCO; —— Sodium phenoxide + H,CO3
pKy = 9.89 pKy = 6.37
Weaker acid Stronger acid

Electron-withdrawing [EWG] <L 5 yASIU daali analae 2 g g0 2 gidl) sl Ancaala 213 33
O3l & 0w Electron-donating  [EDG] <l s I3 dadlal) avelaall (&5 5 455 (e 2 5 Cun
PKa a8 B (e Al a5y U J sl 5 diiaes (o JIE I 5 20 il

pK. pK. pK.
Uaiial) ds ganall 1k adsa Ui ab ga Sl 2sa
Phenol 9.89 9.89 9.89
-Br 9.25 8.85 8.39
-Cl 9.20 8.80 8.11
-NO, 7.15 8.28 7.17
-CHs3 10.17 10.01 10.20
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¢ dgpnan) (b B3l canan A g JS (B A S sall 055 22-3
a - Phenol , p-Methyl phenol , p-(Trifluoro methyl) phenol
b — Benzyl alcohol , Phenol
¢ — p-Bromo phenol , 2,4-Dibromo phenol , 2,4,6-Tri bromo phenol

a — p-Methyl phenol < phenol < p-(Trifluoro methyl) phenol
b — Benzyl alcohol < phenol
¢ — p-Bromo phenol < 2,4-DiBromo phenol < 2,4,6-Tribromo phenol

Phosphorus oxychloride POCI; g Jeldil) .

Ol Jall 25850 Ciliay AV TCP i s POClg e (104 - e - 5550 ) s S IS Jelins
A3 3

OH

CHs
+ POC|3

+ 3HCI

CH3

Tricresyl phosphate [TCP ]

Iron(IIT)chloride éhaaadl &, 58 2 Joldll) . 7

éumu&ydﬂc)mﬁ\j\u\qddm&u@‘ﬁuyjmﬂ\usuuéﬂds\s.ﬂ\ (WYY PREGT
aalaiinl Say iS5 ) aal Uiyl s Catechol s GJl 08 Cresol (b s ooy o sl J siadll
caisle e Jdlae Jaxi g chanaall 3 )61 ae Jelit dum Y Sl e sl A

OH 3

Fe o)
6 + FeCl—— +6H* +3CI

¢ p-Cresol and Benzyl alcohol : (4 JS O CpibaasS (AL Jaad CiiS 23-3

e Jslaas s SN e ol 351 J slae eind hapaall 3y ) I aa Jeldil aladiiad (Kay i
dsasl o5 e sle
Jasll Jelayy ¥ 5 J sl Jelihy 2 g0 geall 2S5y aladial diejj
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("¥aa gl g plbal ) ) AN oS Jo it .

(7a) Sl 055 Jo s -

b g RS Ay cdle s / Ll

de sana Y Gu sl aaal dalal) (90 (e (e D slae (8 a1l ae J sl Je iy Adalel) .
G 96100 250 e Jlagin A6 Jgid any g Tas 4 8 ddaldie de gane JouS 5 0]l

OH
Br: Br

OH

+3Br,——— + 3HBr

Br

sl 510 S (e Tald iy s g 51K Jia ol e e aladinly Jelidll o) ) e

OH OH OH
Br
CHCl3
+2Bry ———=—» + + 2HBr
apolar solvent
Br

2 S AU e 55518 el asay A deliil) i Jlaiu¥) galal aal s w0 e Jaslly
b IS0 s (o ) iUl (5808 adiia 3 ) ya Sl ) 2ie Carbon disulfide CS;, o2 S
s % 82 253 e

OH OH
CS2
+Br, —— + HBr
o°c
Br
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Dty vie Jelil) (i i (5 8 (meal e Jslae pdiiug JIiaY) 5 2y i Ll Jseanlly
Lo % 87 293 e SUI

OH OH
Br
H,0
+ Br, — mer + 2HBr
Br

2,4-Dibromo phenol

LS e 5 el Ao sanal o8 G s el Jae Jad o sllel) 83 Gl Jgaws S - 1L Linla vie

- el de sane e (5
OH OH
Br
Br2 y CHchZ
0°c
CHj; CHs

(x5 Aaidia s ) ja Gila o vie Casdall Nitire acid cl il (s e Jsiadl) Jelity 3 5l - o
b S mea i g 38 el sl ae deliyg o by 55l JSdtae (e

OH OH
NO,
dilute
+ HNO3 T + + H,O
NO,

OH

OH

OH

conc.

+ HNO; 2000

+ H,0

NO,
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sloa Clapd die 585l IS any a5 all el Sl s e Jsidll Jelify ; ddill . @
@\.ﬂ\'&)\)ﬂ\u\;)ﬁm\)b&@}m

OH

SO,H
25°C

OH
100°C ©

SO;zH

OH

H,S0,
conc.

A /H,;S0,
conc

Friedel-Crafts alkylation <) S - Ja b 41l

OH
OH
CHj
+ CHg_é_OH
s

70% HySO4
—>800C + Hzo
_CHj

p-tert-Butyl phenol

o dexlal) Lada (8 a0diss 3 BHT |, BHA (0 JS jaand (8l S — (8 Jelis axdiy
Claausls

OH OH
(H3C)sC C(CH3)3

+ CH;—C=—CH, H S04

CHs CHs
Butylated hydroxy toluene [BHT]
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OH OH OH

C(CHs)s
+ CHy—C=CH, HS04 | +

CHs C(CHg)3
OCHs OCH, OCHi

Butylated hydroxy anisol [BHA]

O dgla s ;Y1 4alal) Aa ja a1y : Catalytic hydrogenation of aromatic ring 4l Jelis
comonel) Jle dsag (A OlisS g SI e rhodium pladinl & sk

OH
H2 ethanol
1atm, 25°C

C(CHg)3 C(CH3)3

¢ 4V ey al) (5 a0 LS 24-3
1) Benzene — p-Cresol

CH;
_ACly _ _SO0s 1) NaOH / 300°C
+
SOzH OH 72%
p-Toluene sulfonic acid
2) 2-Bromo-4-methyl aniline — 2-Bromo-4-methyl phenol
NH2 N, HSO, OH
Br Br Br
HNO, Hz0*
—_— —_—
H,SO0,
CHs CHs CHz 92%
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3) Chloro benzene — 2,4-Dinitro phenol

Cl
NO
__HNOs __HoH
H2804 2) H30+
NO,

4) 3-Nitro aniline — 3-Nitro phenol

+ _
NH; N, HSO, OH
NaNOZ y H2$O4 HZO
D
50C A
NO, NO, NO,

5) Phenol — 2,4,6-Triisopropyl phenol

OH
CHs (H3C),HC CH(CHz),

OH

+ CHy—CH—OH

+ 3H,0

CH(CH3),

6) Naphthalene — 2-Naphthol

SO; Na’ OH
1) HySO4 conc. 1)NaOH , H,0 , 300°C
2)NaOH 2) H,S0,

185



Y sl (1]) - Y 5 Y gdl) g Y gl 3 Sl Juadl)

adi

$ A0Y) il pall Guaidia pnil e 25-3

OH
OH Br
H30\©/C2H5 ©\
OH

C(CHz);

¢ AW 21939 o 93 S (b Apuaan SY) oS jall fid1 263
a) 4-Methyl phenol , 4-Fluoro phenol
b) 3-Nitro phenol , 3-Ethyl phenol
¢) 4-Methyl phenol , Benzyl alcohol

SOH , CoHsO |, CeHsO Apaslill dpaldld) 5aly 5 qaua Ao AUl el iy 27-3

¢ A e ganall (o S jall G Sl (S S 28-3

a) 4-Chloro phenol , 4-Chloro-1-methyl benzene
b) 2-Hydroxy phenol , Resorcinol

¢ plall b Lyl 53 55 quaen (de ) L sal) 055 29-3

OH OH OH
©/CH3 © ©/CZH5
9.89 7.17

pKa  10.20

Sy ¢ Aoi ol A o Al S je 6 30-3

a) 2,6-Dimethyl phenol , 3,5-Dimethyl phenol
b) 2,3-Dimethyl phenol , 3,4-Dimethyl phenol
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Ethers < i) / Bl
<l AN dsand
Sy i o aanSY) 8,0 Gilatal) iy gaandl (ytie senall et 35k e Aapll Sl Y e

Ether b
AL
CHs;
CH;—0O—CHjs CH3;—CH,——0O——CH;, CH;——O—CH—CH;,
Dimethyl ether Ethyl methyl ether Isopropyl methyl ether

Or  Methyl ether

Alkoxy CliideS e 4y i) ddal 5 e T gy G ) S i) 3aine il SY) dans die Ll

Alky! CH,—O—

Methyl Oxygen

Alkoxy ) Methoxy

AL
ITHa OCHs
2
ICH3 CH;—O—C—CH, Oi
2 | 3 4 5 3 | OCHs;
CHy~CHz~O——CH—CH,~CH,~CHs CHs 1,2-Dimethoxy benzene
2-Ethoxy pentane 2-Methoxy-2-methyl propane [Veratrole]

AN ciuial
2 ) s 5N Aliatall 4 peanll e geaall Caa el Y Caial
D Jie JSH e sanas GuansSY1 53 Wb Jaaii 1 a5 0 A8 il ) - 1

e
O—CH
HsCO OCH;  CHz~CH,——O——CH,-CHjs E>7 3
1,2-Dimethoxy ethane Diethyl ether Cyclopentyl methyl ether
[DME] [Ethoxy ethane] [Methoxy cyclopentane]
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2 3 (|3H3
IOO—?—CHs CH,==CH-CH,—0—CH,~CH==CH,
CH,
4-tert-Butoxy-1-cyclohexene Diallyl ether

e il S 0S80l e ey S 858 L (s g I -2

D OO

Pyrylium Diphenyl ether

- Jie JSU Ao sama s ol Ao saman (€Y1 5 50 Lead Jaati ¢ ddalidia &f i) - 3

OH

Methyl phenyl ether Ethyl phenyl ether o-Hydroxy anisole
[Anisole] [Phenetol] [Guaiacol]

CH3—CH=CH©—OCH3 CHZZCH—CHZQOCHS

p-Methoxy propenyl benzene p-allyl anisole
[Anethol] [p-Stragole or Methyl chavicol]

;e ) (e 3 3 A iaY) Al L (055 : Agila il - 4

H,G—CH, ©
VARG RS

Ethylene oxide Oxetane Tetrahydrofuran Furan 1,4-Dioxane
[Oxirane]
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Preparation of ethers < i) judasl

(:01405J\);3A‘)JJ.\5d};ﬁ\u,.\wj%)ﬁ\umhbahéjd\gﬂ‘wﬁw‘&j}-l

H,SO,
2 CH3~CHp;—OH — 25t CHy=CH,~0-CH,~CHj + H,0

Y gkl e AL Gl YD jicaatl andiind Cua Gl Y juaat 853 50a0 A8y Hhall oda il
S JsaS alaail aie Wl ¢ g 5l JsaS aladinl die W) cailay uSll iy Cum Ja g 406V
daline A 5l Y ga alaiul aie 5 S Cile saaal e ) all A8le Y cany Glla g 301 0S5 Y
CABL e Y (e dadla i 48 Lalide i) jacas)

3CH5 CH,-OH+3 CH3_OH%’CHSCH2'O_CHZCH3+ CH3~0-CHy* CH3~O—CH,CH3 + 3H0
393 ay s halida i) 9Siy 45U tert-Butyl alcohol g Jle S jir s cudaS Jsluy) alasiul xie
- b WS %95

CH3 CH3

dilute HoSO4
—_—

CH3_C_OH + CH3CH2_OH CH3_C_O_CH20H3 + HZO

CHj CH,

Williamson synthesis &gl § glikaal - 2
I EY) saiandl 5kl aal e ey Con Alexander. W. Williamson ¢ -ty allall 4o
Sodium phenoxide s Sodium alkoxide e SSIY) adla Jeliiy elld 5 Aalial)

+

R—X + R—0O Na——» R—O0—R +NaX
R=1°,2° R=1°,2°,3° Unsymmetrical ether

CHj CHj3
+ p—
CHsBr+ NaO—C—CH; ——» CH?,o—(lz—CH3 + NaBr

CHj3 CHj
Sodium tert-butoxide
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+

CH,Br O Na

e Do D) o

Benzyl bromide Benzyl phenyl ether

¢ n-Butyl ether 4 J«s3 i n-Butane S ik Gxiza 31-3

CH3~CH,~CH,~CHj + Br, —¥—» CH3~CH,~CH,~CH, + HBr

Br

CH3_CH2_CH2_CHzBr

CH3—CH,~CH,—CH,
OH
(CH3CH,CH,CH,),0
: (S Jgasl) ALl - 3
-t o LS Caidall el Sl Gaen g g 8 iSO Jsas)) Caliay

CH3 CH3

dilute HySO4
—_—

C—CH, + CH30H CH3;—C——O0CH;3

tert-Butyl methyl ether
[MTBE]

-1 &b WS Alkoxymercuration-reduction €l 3l il aladinly (€I J sl Ciliay

CH,=——=CH(CH,)3CHj; Hg(OAc), NaBH; _  CH,—CH(CH,)sCHs
(CH3z),CHOH Sodium
Solvent borohydride

OCH(CHs),

2-Isopropoxy hexane
91%
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AR ) acans
Oy dpas] ypdaai]
From halohydrin ¢z e <ilsS je e - |

conc.aq OH"

CHy—CH—CH, ———— CH;—CH—CH,
\
OH ClI

OH CH. O
3
60°C NV
CH3-C——CH,=Br + NaOH —> _C—CH, +NaBr+H,0
CHj

2,2-Dimethyl oxirane
81 %

CHs;

35 9 . i 3 )l e e T G
. (£°400 - 200) )~

HC==CHz+ 50, o H,G—CH,

N/

(0]

CH,=—=CH; + QCQH—» C<27CH2 + CgH5CO,H
o]

Peroxy benzoic acid

o]
— Benzene / \
CH=—CH(CH3)sCH3 + COsHpsoc > CHa—CH(CHy)sCH3 + CO,H
1-Octene 2-Hexyl oxirane

Cl Cl

OlasS galAl) juaali L 2
,aidall @l Sl (aes aa CpliY) 2l e g |

0
2 H,C—CH, 12504 [ j
\/ .

o
Dioxane
[1,4-Dioxane or Diethyl dioxide]
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s45) Fuming sulphuric acid oAl €l €l (iaas aa J5S0a (lily) by pasy . @
(Soajl.cm&u\dagﬂﬁ).\ﬁ\ u.co)\_u:

H»SO
2 HZT_THZ fu2m|n; [ j
OH OH
dila g V) ) AN juanl
OCH,

OCH,
__ (CH3),804
T NeOH

1,2-Dimethoxy benzene
Catechol [Veratrole]

- b WS Jsasll e pand Al 3l @ AN yudaal

R—OH NaH , phCH2Br

R-OCH,ph + NaBr

DMF
Ay 380 el gAY
O a5 3 danl 5 (0 68 e Lt e aaad |yl diaidig (e s ja <l SO0 lall daja. 1

Gl ) e Lgille @ila 5040 ey ¢ GuaneSYI 3533 A dadi jo Gun 5 )28 B0 A 5 Y G Ll 5
el e Al s @l g e e cila o Wl o and el 05 A L ALl iy glule

CHy——O——CHj CHy—CH,~CHs
u= 131D 0
bp= -23.7°C -42.1°C

(5 Al i Ll ALl 0 sda 01031 LS G 3 50 58 5 pgd) Al J ghay <l i) Al il

ol GOl R e Al LS e s s (e lelde cla s o i il Y

CH3‘O_(CH2)4CH3 CH3CH2CH2_O_CHZCH20H3 CH3’(CH2)5CH3
bp = 99 °C 90.5°C 98°C
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338l el g A jall o)) (A Ld AL Y gasl) lle Cila o A1l LAY e cls
el O A s pne Jal 5 ) (nsS5 Gle Y sl

CH~CH,—OH CHy—O—CHj
bp = 78.3 °C -23.7°C

e 1o A Ain g paa T 55 05 Ll i ol (8 Amiaia Al sd <l B Al . 2
22 e a5 el 8% GV 5,3 i) ot Al JSIY) e gana anal | ki elall Gua 5 0
(e 2al g ana 84k aaa 37 US s G Dimethyl ether s 4l 53 48l @ iy Jel o
* 1-Butanol ! s=SIl S35l 5 Diethyl ether 4wl sd g Jaiall de gane jra @i g oLl

CH3_CH2_CH2_CH2_OH CH3_CH2_O_CH2_CH3
8¢g/100 gH,0O
Dibutyl ether Diphenyl ether Anisole
0.03 g/ 100 ml H,O 0.39 g /100 ml H,O 1.04 g/ 100 ml H,O

e s L THF 5 L 01 (e S r S m el g Tam Aulle Al 55 Rl Al DU
(0) 2Ll

S Glid) i ja g (bal) o5l aud pedi Ll ¢ aadia A THF gadia € 4 Furan 32-3
¢ Lagia

@ @ A gint o2 5 Furan A gabil) o 5al) ded Galidil an

. . daadl) Jaag 2 A8l Jals gyl g ) e

THF Furan 0588 @M THF GSe s 30 e 338 jaia e
dipole moment : 1.7D 0.7D Cd cpaee SV 8 3ol aisagad a g il yiKl) 4
boiling point:  67°C 31.4°C el THF G 0SSl s ddlal) dall g 5e<0)

. QL)L‘.; aéjd L;“"} :‘-‘-‘M
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Reaction of ethers <l _sitY) e il
Al ) 5SS Eua HBr , HI, HpSOy, e 5 35S el 4 sall dpiaeall (alaal s <l 50y Jeli
5l a5 )l (sl O s A ) Ada 5l S e HI | HBr oadaen 5 a4y 00
el SIS Gl (e Jumdl 08 IS
|
CchHz_O"CHQCH3 + HCl| ——— > CHgCHQ‘Q‘CHzCH;; ClI~

Diethyl oxonium chloride

CHyCH,——O—{—CH,CH; + HBr —» CHyCH,—OH + CHyCH,—Br

lH Br

CH3CH2—BI' + HZO

i H20 —CH—
CH3—~CH—O——CH,-CH,—CH,—CHs *+ HI R’zefT> CH3;-CH—OH 4+ CH3CH,CH,CH,l
CH3 CH3

A8l Y1 apey (il Jeladl 5 1 ST e 585 Cam Jelil) g 55 e palnall GBle) i35
OV ala (ge Yo IV (S D Je il 8y Y (s a

CHj;
L on
O——C—CHj CH3
F\ CF3COOH /
CH, 0°Cc +  CH,—cCH
Cyclohexyl t-butyl ether Cyclohexanol Propene

CAJLLAQQJAEJ\)AJ\&AJJGJDM@@\uﬂdﬁ@ﬂ\&m&})%\dﬂ\u)%um
Jsasl Jeliy D o)L e Jelall s 13) Lal ¢ Josl adla iy g alud) e (aaall (e 534 30
(1aa) Saead) pe Jeliny Y ails g QK13 Wl ¢ aeal) ae il
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R B i UGS BSRvL PSS SRR [P ESE RS XS ISWES U JURN
ey G 3 okaliiall 4,0 Adal ) (e fpa g el Adlial e 5 ke 45 Hydrogenolysis
a5l e I bSO b ol dal gy A o 8 aadiaall Slaall agliie s Jelidl) 1 b

LGS Sl Sl

CH,——OR CHs
O/ | . + R-OH

¢ C-0 Adai ) s (3a ke (pe 588G Benzyl radical iyl jdad i ) (e milil) Uil s
gl ki (19,20, 3% ) sl e ¥ sl e aaay

CHj3

CHZ_OH
Hy / Pd
©/ 2 g O/ + HO
CoHs0H |, 3 atm H»

CH,—0~(CH,)4CHs CH,

Hp/Pd + CH3CH,CH,CHy CH,
C,H50H , 3 atm H, |

OH

.:d..au\Q‘}]}AS}\GKAS}M\}&JM\@%)ﬁ\@i};}&;h&\@&\ﬂ}]\&uﬁ

R—O—R +H,0 —22t »  ROH

5 A pall G el 553 1l ol IS0 e LRYT e li i sl gea G
A ) )l Sl 5 S

CH3CHy—O—CH,yCHz —%2 5 CHaCH—O0—CH,CH; —%2 »  CH;CH—O—CHCH;

Cl Cl Cl
1,1\-Dichloro diethyl ether

) 25n sal) s aaedl US Ui o sl 35 8 el 51 5a) e

5CI
CH3CH,—O—CH,CHs h—2> C,Cls—O0—C,Cls
A%
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Boron tribromide ¢3092) 29 (DG e Jolinl)

BB
@O—C% L O—BBr, +CHgBr
good lewis acid

Aryloxy dibromo boron

H>0

(S ga¥) ) Adlad) < Sy el s

el Aleld ol Aalal Jeay 2 o) 15 ad 45000 dalal) & Madl slgal) o) ¢ dBlad) b cBleld
W Alasl) sl d fas age Ethylene oxide J 4slall pié Je & yiiay g L oIS gl JaY) olas
s lgianl 5 o) sall o2a amy Ly a5 A 5 i Lani) Ll ) g (g e i

L.S.JJ‘ Ethy]ene g]yc()] C_\_\.U ‘)ASJS C-O Z\_L;.g\j\ uu )SJA e d e g ‘_g | eb&;’w\ Qe - ]
_Q\JM\Q\J)M‘;M@MS@M

HC—CHz  + H,0 _ " . H2C—?H2
o OH OH

Ji Cellosolves r‘»..u\_\ EJM o =i Al S L) OIS e clu slall e Y Y <) f’\&“‘ e - D
Al ) ¢ 5S5 aial Jet fuels 3 <l yilall 385 ) by (53 2-Methoxy ethanol

+ 2 1
CQz}CHz + CHsCH,—OH ——  CH,CH,—OH

OCH3
Methyl cellosolve

O soued)l A S £ 33 (A ey 3 Ethanol amine i b se¥) aladiuly Jeldil o) ) xie - 3
gl Sl (e s8I 2T

CQz}CHz + NHy; — C|3HZCH2—OH

NH,
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D R guned Bl a2 Je i)

Z S + HBr

O

BrCHchchchon

+

i V) daa g 5 ae 502 el 2 5 Je i vie : Claisen rearrangement QS quf fi 3ale )
L Osalily g plilaaY das i) Jud
O Na

+ Br—CHy—CH=CH, ———> @O—CHZ—CHZCHZ

OO @ i sale) st (29250 -200 ) 30 A3 die gl Y Al e

" 0,
@O—CHZ—CH:CHZ LN

OH
CH,~CH==CH,

0-Allyl phenol

¢ 2-Butenyl phenyl ether A3 ¢3S quii 5 5ule ) gada g Alalaa i) 33-3

OH
O——CH,—CH=CH—CHj4 CHp—CH=CH—CHj3

0,
O/ 250°C

0-(1-Methyl allyl) phenol
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913alg FeBr; 2539 . p-Methoxy toluene g agal) JoW (e ad gial) gilil) o La 34-3

CH, CH,
Bry / FeBrg
_—
Br

OCH, OCHs

o il 8 (o8l 5 il Leil Coim Methoxy e senal 3 sbaall (50 SU 350 e o jully dialel) o35
( OR > alkyl > halide ) Methyl 4c sane (1

dad gial) dpilial) ) AN (o Lad ) gl (o Jaild baxy m-Methoxy toluene 4iilu 2ie 35-3

¢ CJ.«.'ZJ\ & L@J
CH, CH,3 CHg3
HO3S
H2804/A +
OCHg, OCH3 OCHjs
SO;H
CH;
caalall e cyie seall e Al

OCH3
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¢ 400 By sal) (g i 36-3
1) Anisole — 1-Bromo-2-methoxy benzene

OCH3 OCH; OCH; OCH;
SOgH Br
HoSO4/ A . Bry / FeBrg
—_— —_—

SO;H SOzH
Major product
OCHs
Br
H,O
HoSO4, A

2) Benzene — Phenetole

NO; NH,
© HNOg O/ Sn/HCI O/
HySO4 —_—
OCH,CHs
OH
© 1) NaOH ©/ 1) NaNO, / HCI
~2)CH,CHal.

)
2)H,0
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<:>—O—C:H2—CH2—CH3
CH3QO—CH3

1) 4-Isopropoxy-1-cyclohexanol
i1) 2-Ethoxy butane

iii) B-Naphthol

iv) 2-Vinyl oxirane

i
¢ Al S pal) aen 37-3

CH3_CH2_CH2_O_CH3
CHj,
CHy~CH—0——CH,~CHs
¢ Al il jall AU cuS AN 58 L 38-3

v) Benzyl-(4-hydroxy phenol) ether [ Monobenzone |

¢ JSdiia JS "4.., 4 & CsH1,0 2'-.-,‘-\,-,'59-“ ai...u.aﬂ aMSiia IS i) 39-3

CH,

HBr
a) CH;-CH—O—CH; —— >

TH2Q00H3
0

H

) OHAQ7000H — > HcO
OH

?

SOCl,

b) —
Pyridine

2HBr
25°C
(@)
H+
e) Ethylene oxide + Phenol —— ?

+

H
f) + CHgCH,0H ———>

\/

)

200

¢ Ay el Jasi 40-3

—chow

OCHj



Sl Y- (H1) - Y s Y il g Y gakl) : EIEY Juadl)

A Juaa (S Llial) 4 puand) & i) o< g Methane , n-Butane oS sl Gxina 41-3
¢ Methyl n-butyl ether S !

¢ Abas AL L Laa de gana JS & LS pal) G el S 423

a) Diethyl ether , Ethanol
b) 2-Methyl phenol , Anisole

¢ Al cdle ) B s jall o G el 43-3

D Oy /Ag Benzene
200-400 °C

Pressure

H,0 / H*

1,2-Ethandiol 1,2-Dichloro C I
ethane

Fe,03 / 650°C
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AR AL (PRCARIT JN ]
Aldehydes and Ketones

o LY dal 5 LS e gl Leily o 8 s )SI Ae same 3 g 9 L3S g calapalY) G
bl gl ang 228 (g e sl Qa5 <l s 50 jSI) (G aa 5 Cups dalall

de sana pul Legle Bl 5 JAY) e saals Gons 3 5,0 i K1 de sana L Juali  cilaipaly)
-CHO 55 Formyl dse il

OsESI Ao ganay o iy 052 S (SO0 s S e saae Lgd Juali ;s i gil)

Carbonyl group Jsis: S A gana

bl (e i s (5 S B3 ae Ay Aday) o e e CpaanST B0 e (ST Arnia i e sana (A
. Liliidia g b g SN Galea ) iy ja B 35 o A pumall Sl ganall

o 0585 Mg sp? & 55 o s S A gana (8 (52580 53 Gaangd ) ¢ Jige SN Ao gana gL
Planar triang]e clm.m dalia A gé\)ﬂ\ JA ) gaal 5 (5 giua 65 L :\.Jaﬁ)d\ || C'_a\);ﬂ\j

2:|C|’ ﬁ
a9 &
AN PN
H e H ¢ e ©
&MJ\MW&GWQ_@SM\}M\?ML;\Pabuy&aaﬂd_ﬁuyﬂ\:tswu\
el il 5 (€15 55 Bl e

O) (|)
P . L
N 7N
Al
i A dpands / Y
el () 5058 550 al e @ ) Jlaginly il a1 e s colaa AU A wladl) Lpanll - 1
Ao gana (e ai il oy S s g o Aagiaall e ganall @ go 2 o8 Y1 a0k g a] adaiall

. aaaly)
0 O CHs 0
| | | | 4 3| 2 1| |
H—C—H CH;-C—H CH3—CH—CH,-C—H
Methanal Ethanal 3-Methyl butanal
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OHC_CHZ_CHZ_CHZ_CHZ_CHO H_C_CHz_CHZ_CHZ_C_H
Hexandial Pentandial
: Jis Carbaldehyde
Benzene carbaldehyde \©/ O/
[Benzaldehyde] 3-Methyl benzene carbaldehyde Cyclohexane carbaldehyde

sl e i i) Al o S0 (alan DU Aadlil) elan) (e (305 1 ol A AaiL&Y) dpandill - 2
§¢ v Pe aimmdll Cayal aading s aldehyde 4alSs (aeall anl (e jc acid abaiall Jlagiuly
(FPa) Dan g o) DY el 28] g0 a1

<|3| ﬁ CHj o)

B
H—C—H CHy——C—H CH3~CH,—CH-CH,——C—H
Formlc/éd Acetaldehyde B-Methyl valeraldehyde

Formaldehyde
el i) et / Gl
Qnechadbd.\l.ul\ u).s)SJ).\.x@J\eu\uAeu);‘\ d\mbg_ah}uﬂ\eu\ 3% @w\w\. 1
L OSaa oy Bl e S e gana s Gy Alull) a8 55

CH,
| 1 2 3” 4 5 5 4 3” 2| 1
CH;—C—CHjs CH3;—CH,——C—CH,—CH3; CH;—CH,—C—CH—-CHj
Propanone 3-Pentanone 2-Methyl-3-pentanone
7 6 | 5 4” 3 2“ 1 5 4” 3 2 1”
CH;—C—CH,—C—CH,—C—CHj CH3—C—CH,=CH,-C—H
2,4,6- Heptantrione 4-Oxopentanal
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cie ganall e Cuaa ZailE N < LAY Arent] ALl 48y Hlay U KN e+ AadLEN dpanddl) - 2

: Jis Ketone 4alS (i€ o5 (41 guasll
T
CH;——C—CHj; CH;——C—CH,=CHj3 CH;—C—CH—CHj,4
Dimethyl ketone Ethyl methyl ketone Isopropyl methyl ketone

i 1 ] 1
H—|C|: CH;—/C—— CH3CH,—C—— Ph—C——
Formyl group Acetyl group Propionyl group Benzoyl group
CHO e}
o-Formyl benzoic acid p-Acetyl benzaldehyde

0". .q“
) e 8l Ao ganas ddasi pall 3 gaall de gaaddl crua e cilaaaly) Caiiad - oAy ciias
-t sl A0

D e pndia (S50 (e 3 oke A pmal) Ao ganall Led (0553 1 dapdia A5 il ali - 1

CHa_CHO CH3_CH2_C_H
Ethanal Propanal
[Acetaldehyde] [Propionaldehyde]
CH;~CH,~CH,—C—H CH3;—CH,—CH,—CH,-CHO
Butanal Pentanal
[Butyraldehyde] [Valeraldehyde]

C e gt USO8k Fypianl e pand) 0S5 dandia 8 A0 ] 2

CH/=—CH—CHO  CHs~CH==CH—CHO QCH:CH—CHO

2-Propenal 2-Butenal 3-Phenyl propenal
[Acrolein] [Crotonaldehyde] [Cinnamaldehyde]
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P die Phenyl Alay a8l de gana Lgad Juali @LAJJ‘ Q\.\gh.\.ﬂ -3

CHO
CHO

@m:o OCHs or

(@) 4-Methoxy benzaldehyde OH
Furfural [Anisaldehyde] 3,4-Dihydroxy benzaldehyde
CHO

CH, CHO
i
ars=
2-Methyl benzaldehyde

2-Naphthalene carbaldehyde
Phenyl acetaldehyde [0-Tolualdehyde] [Naphthaldehyde]

-G Al Caviat Jia il gkl Catalt o ¢Sy il gl Ciiial
dilag ) g of (Adlla p& ol Ajila ) dandia i Anndia ALl il s

Y|
(0]
| | o CHs;
CHy—C™CHs | CHg 2|C|2—(33H ~CH—CH,—CH
Propanone CHz3——C——CH,;=CH,=CHjs 2 2 3
[Acetone] 2-Pentanone 4-Methyl-2-hexanone
|| 0 o)
4 3 2 1 | ||
CH3—CH—CH CH,—-C——CHj 6 5 4 3 2 1
4-Hexen-2-one CH3~CH,~C—CH;—C—CHjs
[2-Butenyl methyl ketone] 2,4-Hexanedione
(0]
l [
C\ i PN :/\ CHs
: o
Methyl phenyl ketone Diphenyl ketone
[Acetophenone] [Benzophenone] 2-Methyl cyclohexanone
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dalgl) el gil) g colap ) (lany judasd
31 A Ao e A S Al 80 g sall 2 5l 2800 58 ¢ Formaldehyde Ssalbesdl) - |
- Jsiliaall 30T 35k (e sl 308V (198a) Jgmulally (1) SO (e sy 548 jal)

Ag

CHy—OH
3 700-600°C

CHzo + H2
bp -21°C

2 e s Formalin calbe ) sil) ol aaalle ) dll (10 9040 e (s siaall Jlall Jsladll e (3l
il (8 5 deelal) Jais

alaaiuly J iy sansh o puli¥) sawshideluall & joasy: Acetaldehyde s altivad) . 2
(%) A BaS 50 al g2

Cu-Pd

CH;==CH, +0
2 2 72 100-130°C

CH3CHO

PdCl,

CHZ—CHZ + OZ Cocl
2

CH;—C—H

CHaCH,—OH —BL = CH,CHO
D5 ae 2l WY1 Jeli (pe sy Trichloro acetaldehyde sl Chloral JIusdsh - 3
CH3CHO + 3Cl, —— CCI;CHO

H,O
CCl3CHO —2%—> CCI3CH(OH),
Chloral hydrate

cl ccly
CH
CClsCH(OH), + _H /O/ O\ +2 H,0
cl DDT Cl
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B
e gena e (o sini ) o Lo ilall Jalsall o Lidh 4505 5 55 duol 53 DiO] S jo ) ®
. Gl o 5iaS piivy o3/ Chloral hydrate (e 458 Lialu

OH
Cl,C—C—OH
H

2,2,2-Trichloro ethandiol
bp 51.7°C

&L\m‘z{\ ) 4 Janiu g 2-Propanol 30l g ) 3awShy jasy: Acetone Gsiad) - 4
Aeliall Al 3ol Layl Jasdiony 5 2 cnde a0y

CHy—CH=CH, + O, %» CH4COCH;4

OH

ZnO / 380°C
CHy——CH—CHs —————» CHy——C——CHj

(-175ez) G20 928l (14 () siansl) yuan

sllacY deliall o axdiug s JsS0a Gali) 3awsSh jasy: Glyoxal JuuSgdladl jpaai. 5
. oalil) am A glia Al

HZC_THZ géor(:u H(|:|_|C|:H
OH OH ¢ 0 O

b2 Zn/CH3CO,H — 4dallas iy 531 Triozonide i s 3sY) ae Crimll Jelily juany LS

- JLaS gall
)30, 2)zn N HT:O
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ale JSn il gisll g clamaly) judaal

Oxidation of alcohols ¥ gasl) sawsi- |

Ry 5 (<102s) Ul 3Sdaa A H Y el 50Ty culagaall  daxs A0 5Y) Y a5 )
¥ Benzylic and Allylic JasS 500 2S5 JlE0 auS 50 Jal=S Manganese dioxide MnO;
. el 13g] Aasiiall 4y il 5 30 Y1) Y gl @ad3 ¥ g Jiise S A sane

ﬁ
MnO
@CH:CH—CHZ—OH m @CH:CH—C—H

O
o |
C
CH_ MnO, \CHz‘CHz'CHZ'OH
CH,~CH,~CH,~OH —camone
25°C
CHs;

CHj,
(1%a) BamsYL cilisty) Jhi D

(1a) ClSIY) dala) - 3

(-a) bl S - Ju b Al - 4

(58a) palaal) cladla (e - 5

(255ua) S i) e - 6

(2%%a) @O Sl e 7

L Cyclohexadienedione — < i 4 i€ LS ja dast g Y gidll 2wl ; ¥ gl (a8

- Al Y aladl) (e ey
OH O
CrO3
HOAC
OH o

Hydroquinone Quinone
or p-Benzoquinone
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el Ao al 1505 (5 8 2 e Jalal 5SS rling Y Laiy

OH (e}
O
—_—

Catechol 0-Quinone

¢ A0y e gadl) Al s
a) 1-Hexene — Pentanal

1) O3

2 Zn H o CHg(CHz)chO + CHzo
» M3

) CHa(CH,)3CH=CH;

b) Bromo benzene — Acetophenone

OH

O:O

MgBr HC CHj

1) CH3CHO
2) H30+ CHZCLZ

¢) 1-Methyl cyclohexene — 2-Methyl cyclohexanone

A

CHs CHg CHj CHj
(BH3), Ho0, Oi PCC (I
—_— B — —_—
NaOH
OH O
3

d) Toluene — Benzaldehyde

CH,Br CH,OH

NBS, CCI4 NaOH
~(Phcoy,
Benzoy! peroxide

Benzyl bromide
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¢) Benzene — Acetophenone

BI’
CH,CH CH=CH
2 CH CH; 2
CH3CH2C| Br2 / light CZHSO K+
A|C|3
O
CH CHs
© © H,O /H*

Ty 30 Gl g3

LS e s gl g lasaall) Jaas Ji o SN de gane Aukd ) - Boiling point glkalidl daa- 1
LG A1 S 5 el G Sl pa con el L a3 Ll S5 L5 Fukdl) e
2l 1y el (350 (o L AL Y 5aS (oo s cpm OB Ly 5ol 550 3 !
@)ﬂ\u)ﬂ\@ﬂ)@&uu\_uﬂ@.kﬂ\eﬂ\ d);w@jnﬂ\u)\;ﬂ\c;ﬂ@h

CH4;-CH—CH, CH;-CH—O0 CH3—CH,~OH
bp -47.4°C 20.8°C 78.3°C
0 0.4D 2.7D 1.7D
CH, 0 OH
I
CH;—C=—CH; CH;—C——CH;,4 CH3~CH—CHj3
bp -6.9°C 56.5°C 82.3°C
mn 0.5D 2.7D 1.7D
lle Aa bl B i dall o)) dmdiie i il g laaalYl X s Solubility 4l sdll - 2

83l 3 Al sall J5 5 oLl 15 3 (B O 5 oed) 300 ae Ain 5 3w Lol 55 (555 (e LS paidd elly
L OSSN 5Tl s el ) sl
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A el 3 ) s da 3 e il s il g V) ases : Physical state Azl il 4. 3
caaalle g8l lae W

¢ 200N &) 559 O i Aa o B oY) Gl 3024
a) Pentanal , 1-Pentanol
b) n-Pentane , Pentanal
c¢) Acetophenone , 2-Phenyl ethanol
(Al s Op Aoia g3 Ll ) (585 e 45 )34l ) [-Pentanol (a
(soa) 4nkd s ) Pentanal (b
2-Phenyl ethanol (c

€ 13l g slall B o Al gd A de gana JS (B (S pal) o Gabead) Jigud) 334
Pentanal L sSs il e (s 58 slall e din 5 5 Tl 55 (255 e 433084 [-Pentanol (a
(elal) pe dpiin 5 y1m il (555 ) Pentanal (b

. ral 435 S 5 Huell de gaadll aaa oY Acetophenone (c

dibassl) e a)
= sl Ol e e SYI 350 2ie g KU e pana Jle i 1 cild gl g il aly) Aaeld
-1 b WS g-hydroxy carbocation e Joasid (ol (aal sa

i )

o

R—C—R -——— R—C+—R

-1 ok WS a-Alkoxy carbocation e Jduasi JSli de ganay odaaad) 555 ) Wagial 13)

+
(OR OR
I o
R—C—R -——— R—C+—R

O Gy g Ll ) gall 8 galadl AIGN () 5l g0 S g Tl sl el ARl <l 581 5 S0 ()
O 58S 5 SU i Bale ) Caang 5 el (5 0 & 39l dpaeas gk o J glall Jelii die M dais
-1 Qld ra gy M JUEall 5 A5 3 ) sl e maad () sSiall
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OH OH (|ZH3 ﬁ
H,SO
CH3——C—C——CHz —>—— CH;—C—C—CH,
CHz CHs CHj
Pinacol Pinacolone /9%

U ikl ol atY 4wy dlee Y Y a Sl Jallas (e Apaed J8 @l il 5 claaaY) Jallacs o)
LY pasll A Gaaay Y 1385 il A Ledl s Ll e JIES

L 3\_\&.3.;».5}1)5 uaLA;\ ‘51;::;4} ZJ}Q.M.,\ C’_z\q...gA.\f\}(\ KWk - Oxidation reaction Bawsy) dal.i: -1
el gall (e s C-C Adasl 5 S () lind LgianST ()Y dals Cag yd caa V) sl B8 il il
(%) s> ailS s KMNO, 5 okl HNO; : culaal¥) 500SY daadivsall 5 54l

Jones' reagent

CHs(CH;),CHO acetone , 0°C

CH3(CH,),COOH
85%

sl L sa¥) Jsdae 8 Silver oxide Ag0 o 05k : Tollens reagent (s s=i ciudls
Shaa g3l Adal W e Sig ol 00 e 282 3 Jia ) Ae sane 2S5 5 aqueous ammonia
AP dadll 3B N AgT Al ¢ sl J3iag Cun 2 al¥ 15 5a 8 Gaa s o) AT il s de sana
Z.:u.aﬂ\zb.‘xl\JQB\HQQJH&NMBDAJ&Z&%FN‘;JAN\ Dlaadl Je dadl) (s yiid

Silver mirror test

o) 0o
[ Ag,0 l
CH=CHC—H <[mon.mo CH=CH-C—OH + Agl

ethanol
Silver mirror
a-Hydroxy <Uisis hele (165 HLia) ae dulag) da® QU Sl aad Y

O OH

|| |0€ Tollens reagent
CH;-CH,—/C—CH—CH; —— > CH3-CH,—C—C—CH3 + Agl
2-Hydroxy-3-pentanone

Silver mirror
(cx -Hydroxy)
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Gl €] (1) ziled Jslae (e psnal) (5 sbuia Jaild e 3 5le s : Fehling reagent geiled idils
vine (155 (ol slaall - S Sind [ el il 5 2 30 yuall 5 5 ] (1) iled  slaa s [CUSO,
e Al dan 3K s ey s « Cu™ in aqueous tartrate Sewladll & 5 5w Complex
Lain sl 20aST (ga agda gand a5 Cun oWl & s il g anall 3 gk Cilaaaly)

sl 13y b ikl il Yy

CHs;-CHO + cu?* —N9H _ ch.—cooH +Cu20l

Gebjle sasmild Sl s ey 0 Benedicts reagent <Sadcadils
Cu”" in aqueous sodium citrate

) DS el pa Je iy 5 o 503 gaaall 200 5 508 53501 (40 0585 : Todoform test psd g8 sl JLas)
- ol Gie saaall aad e (g gias

.......................

............
.............

CHIz a5t 52l (s ieal oy oy Cus

NaOH + -
CH;==C—H + lp ———> NaO—C—H + CHI3l
(@]

It NaOH
CH;—C—CHz * |2

=l

Na O—C—CHg+ CHlsl

KMNO, Jie 45 68l 52 gall Jal sally 2l (o) (4 Euam ald gyl allats il i) 5o ()
DSl el il Gmes ol claa s KU s 5 (g 8l

O

KMnO4
OH"

1) KMnO, , H,0O , NaOH COOH
O -
2)Hs0" COOH
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Reduction reaction J!_Ba%) Jeldi. 2

LS i S Ao gana ) sl iy 1 oS g b A ganna ) i g Sl A ganna J) 54
- O soved) dsas (A A Jal gl aladiuly llh g 2 5 Y S 5 A 5f Y pal
Ll e (NaBH, or LiAIH,) 43l dol sl 555 Y (NaBH,) , (LiAIH.) , (Ni,Pt or Pd)

saamidl C-C
OH

CHz;—CH==CH—CHO +H, — N cH.—CH,-CH,-CH,OH

O

CH,OH

CHO
[ ———_—
CH3OH
NO, NO,

- sl de sane J 30 W g Jadh Jae ) sill A sane a0 gaaall 3 2w J 5

OH OH
CHy— CH==CH—C——CHs —gr 5> CHy-CH==CH—CH—CHj + CHz~CH,~CH,~CH—CHj
89% 11%
i Sl e saan (A JalSIL 0S5 ) Y Alee ld Cerium trichloride CeCls 255 4
OH

NaBH, ,CeCl;

CHS_CH:CH_C_CH3 CH30H

100%

—CHa- (sbfia 48 sana () Jii g2 811 4 gana J) 54

b a4 el @l LE ) Gl el ae a2dien - Clemmensen reduction oaieslS J) 40 . )

uaes s Amalgamated Zine (e Al arles 39a g (8 i SIS ja (A Sun aimes Jaug
. Sl HCL el 5 5 5l

™~
©/ CHy(CHa)ICHs 00 ©/
HCI

n-Pentyl phenyl ketone n-Hexyl benzene

CH3(CH3)4CH3

O—20
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0]
Zn(Hg)
HCleonc

Tetralone Tetralin

el sl il Al LS all as pading : Wolff-Kishner reduction sids - cilgg JIja) - o
.32l & Hydrazine NpHy <ibay Cus (sac8 Jan 5 8 oy 43y

CHO CH,
A AN
KOH

I

CH30 C CH50 CH3
H NoH4 , heat _
triethylene glycol

CH30 KOH CH30 81%

B
Loy um olato L 8 o o il 555 50l ] s ol S S 1l SIS 15 m
RS (o 88 )35 pna ST 5 )3 (e (5 5T LS pa 5 ) THiOlS <Y ol o (i ST
LisaiLesiaiisThioacetals and Thioketals s/ sy JiS o s LS 1o
Methylene —CHa- o/ (Lii s <1/

PCly ae Lelelsf G b ey 5lS & s i ol g 18 AT (6 S V) 355 Jlica) (Sar m
Gem-dichloro <l s z=iif Cua
o]

| SN /C'
/C\ +PCly —— /C\ + POCly

i s SU e gana laiiuY 4aii : Nucleophilic addition Ak ¢lS sal) A8LaY) eelis. 3

Lene Adayl ) (85 (A siue Ao ganna ) a5 (5 siona (8 285 LY (53500 O 50 S 33 Jid IS 5l aale
sp” ) Sp” e SN 80 (gt iins (€Y1 550 s (5L dlayl ) g ) - iid
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Jeasl) ddL) .

Uil Cha’ oy e e g ¢ 5Sh 5 Lagin o) 33 Caangy 2 all ) J saS ddlia) i : e atdd
Hemi acetal Jisul e

|| 1
CHy——C——H + CHOH dHr(;' CH3—(|:—H
OCH,

Methyl hemiacetal acetaldehyde
[1-Methoxy ethanol]

acetal Jlil () i) Caai Jsady Galall ) Sle e A8 4S5 Jsasll (B3l 2525 A

s €Y
OH OCHjs
HCI |
CHy;——C——H +CH3OH o CH;—C—H +H,0
OCHg OCHjs

Dimethyl acetal acetaldehyde
[1,1-Dimethoxy ethane]

~ Hemi ketal JuisS Cuad cauy it e ol 058 (508l ) Jasll ddla) e - il gisll
ketal (am JsaSl e 3ol ) a5 (8 ) diul SIS je ) J sy

(@) OH
HCI |
CHyz—C—CH; + C,Hs0H dry CH3_(|:_CH3
Ethyl hemiketal acetone
[2-Ethoxy-2-propanol]
OH OCHg3;
e |
CH;——C—CH; + CH3;0H = CH;—/C—CH3+ H,0
OC,Hg OC,Hs

Diethyl ketal acetone
[2,2-Diethoxy propane]
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2S5 508 39y B i) 2 Jais Sl de sena e CHCI; a1 o slsl) Bl . @
. oM s aadiig Al Chloretone O sSié a s sl

OH
KOH
CH;——C——CHj + CHCl; —— CH;——C—CHj

CCly
mp 97°C

O35 5 L s ae il i) 5 laaall) Jelisi : Addition of ammonia LiiseY) dLa) . ¢
de oy il 5 Schiff bases “ard o) gy b pais fiua ye LS ja 45 Tmines et SUS s
e o SIS e ) S g elally

I i
CH;—C—H + NH3 CH3—(|3—H —> CH;—C—H +H)0
NH, NH
Imine
il oef g8

Cla Ay sl il o a5 Calan Al ae Lo eV Coliidie Jelani « L ga) ciliidie dL) . o
258 2 e g Gl &e e = g4 )
CAdle el dila o

. Silay S5l anly Coyas S e 5 - Hydroxyl amine g Jo Ll

H H
+
CH;—C=—0 + H,N—OH —™ » CH,—C==N—0H +H,0
Acetaldoxime
CHj CHs
N
CH;—C==0 + H,;N—OH —" & CH;——C==N—0H +H,0
Acetoneoxime
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L0501 oma Jiid e LS e i 5 @l i) SlawalY) Jelési : Phenyl hydrazine ga Jo Ul

H H H H
| | " ]
—0 + H,N—/N —_— C—N—N + H,O
Phenyl hydrazine Benzaldehyde phenyl hydrazone

2,4-Dinitrophenyl hydrazine g JsWil

CHs CHs
T
- +
CH3—C—O + HZN_N NOZ _H . CH3—C:N_N NO2 + Hzo
Semi carbazide g Je\dill
(0]

| " | |

H;C-C=—0 + HN—N—C—NH; ——— H;C—C=——N—N—C—NH, +H,0
Semi carbazide Acetaldehyde semi carbazone

@M Cyanohydrin zit 05380 5 1 alS HCON 4ila) die - HON (9] il AdLa) .
- b WS LS S Gmen gl sl el () 4l g3 (S

/O H
CHO CH—CN
Mandelonitrile
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C|)H
1) LIAIH, / THF @ L
TN CH CH2 NH2
OH 2) H,O
C,ZH—CN 2-Amino-1-phenyl ethanol
OH
CH—COOH
H30*
e ——
A
[ &} Y-) A;.u.u A -
L S LS e (pe Y | uﬁd&:\.s.ﬁ\\ 2 R TN LSMLA\
o OMgBr OH

CHy——C——CHj + CH3MgBr ——» CHz——C——CHz —22» CHy——C——CHj + Mg(HO)Br

CH3 CH3

Jslan 300 Gensoi Ao (s Y aall pdd xie - Cannizaro reaction $u) 5\ Jels.
4 o st J) 580 530Sl Jelil e 3 le sa Jeldl 135 LS g0 S Gaea JsaS i K je (gacld
JsaS (A AT e 282V (e s 38 Erma J 38l 5 2 all Jalall (0 JS 523 2ty

- b LS LS S sl sl

CHO
CH,-OH COOH
1)OH/H20
e ()

CHa (|)| CH, CHs ﬁ
Ca(OH)
2 CHy~C—C—H —————— CHyC——CH,~OH + CHy~C——C——OH

CHs CH, CHs
Ao gana oY g YD Gan 50 e dpaes o ()5S0 @l gl g ol aly) L W s g 0

Q_.\:SAQ}Sg(x_Protonq.JAO.AGJU\Q)_ﬁiﬁ\dﬁsjaujﬁmaajﬁhuhwd_ﬁyﬂ\
LS)L“ c}wﬁu;&dhﬂ\@‘u?u&}h
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B
H .
O\\C_& _ O\\C_'C;/ <—>O\C:C + HBr
/] / o \ /o \
k v J
Bl 1 il
_O\ 8/
==c

— A leall o2 oy s i g SI) e sanal 45 Sl 050 S 5,0 e iy o (meal) (55 (S
(--a) Enol form - <o s a1 33 ) Galiay o (Sass ¢ keto form

H
HO\C:C/ O\\C—C|3—
/N /]
Enol form Keto form

e s ) L g g o al¥) ae Jlasiul clia gl Jelin : clia gilgd) aa Joldil) . 4
-t ok WS Wl 550 3 e Moo iy 4ild Jle Csllell S 55 S 135 Wl cm a8

O

o)
CHs%H2—|C|:4@ +Br, _Neon CH3CBr2—||©
- B3l

CH;,—C—H +3c¢l, &eticadd_ o .c—c—H +3HCl

(0] O

CH3~C—CHg +3Cl, —OMH _ c.c—c—ccl, +3H,0
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poanallSl ey 585 o 85 ) SIS i o sanallSH 2S5 jugs il eellay o (S

Cl;C—C——H + Ca(OH), ——— 2 CHCl, + (HCOO),Ca

el 3y 5k (e 21872 & s ye Jol WSH 13 Case ; Aldol condensation Jgll <iilSS . 5
aea Alal waallie WY e 3-hydroxy butanal st e oS Lxie Charles Wurtz
Al sl @l ) 1S 5 el

O

| Hz0* p o ”
o H™CH;~C—H ——— CHy~CH—CH,~C—H

CH4—CH

Wl all e Aldol asl Gllal Jelaill 138 iU L aldehyde , alcohol (sie sexe 35a 5} T ks
485k 40V (g panll griatl) 8 aga Jeléll) 14 a5 B-Hydroxy aldehyde e LS 5 Jaidy
e Gaany (Sl ¢ il g (e sana e (g ind STy da 05K 5 8 il iy Jall Jay )l daulia
3 delall 1aa 21 o S5 o-hydrogen e culeliiall (S el aal g siag of o iy Jelal)

ot b LS sacldl) s

|C|> (|3| OH 0
Ph—CH + H—CH,~C—H —N2OH ph_BCH_gHz_ﬂ_H

excess

e gAY
u-hydrogen

O 53 Oy (e 400 gial Canny Gl el 3l () 55 408 J5atV) e W sgum ela (5 30 £ 33
o-B-unsaturated carbonyl (xidlaic

OH H O

|| H*or A B a
Ph—CH—CH—C—H —— > Ph—CH=CH—C—H + Hy0

e e Jslan ae Lelelii xie Methyl ketone ¢ 58 (e s 4 hall <l i€l ae (IS 128 Caany

Gle seaad e )l Adle Y sy dadiall AU ) Je i Y Eua Sodium bisulfate NaHSO3
L dsy)
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|| T
0
| H—CH,-C—cH; 12))“:2':)?03 CHg~C——CH,~C—CHs
CHy—C
O CHs
CHs —

Jelatl) u\.ﬁ(x-hydr()genécL@Ad&é;ﬁ;ﬁ;&ﬁﬁudﬁuyﬁuﬁfuud}ﬂ\ Jeldl & gas 2ie
cAdlise &l g8 Jelall 1 ary s NaOH,q p233 5 Crossed aldol reaction asby <o e

ﬁ <|3| c|>H 0 OH CH; O
OH"
CH3;—C—H + CH3—CH,—C—H H—20> CH;—CH-CH,—C—H + CH3;-CH,—CH—CH—C—H
Acetaldehyde Propanal 3-Hydroxy butanal 3-Hydroxy-2-methyl pentanal
Al Sl O Jela g i 520 O
OH CH; O OH (0]

+ CH;—CH—CH—C—H + CH3~CH;—CH-CH,—C—H
3-Hydroxy-2-methyl butanal 3-Hydroxy pentanal
Y

g i 5 A (a5 O

S5m0 O aly ga 5 Joall GBS e yal ¢ 55 K 1aa yiiay : Claisen-Schmidt s
Osid ga) (S el e JEaS a-hydrogen s s Y ‘él\.‘n})i 24l a-hydrogen se

-2l i) ae
T [ o
N H,SO \ C
o Nn [ T e o=eC e 4]

Ph/ H

Benzalacetophenone 95%
[Chalcone]
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ddasada
Diad S pal) iy pS) sinan poo g vie Dl g ) LS jo () J3aTd LS aey
o ny G s ¥ Sl ja G IS 3 G dins Cus « Mesitylene A st Y S
. hiipr SN de pane A panSY) 5,3 Protonation e besd sl i oY) 5 sl

CH;

_CH3 T> + 3 Hzo

CH3 CHj

O—20

3 CH3_

© pshdsall LRI e Al At g A0 il 000 51 4-4

a) Acetone , b) Acetophenone , c¢) Pentanal , d) 2-Pentanone , e) 3-Pentanone
a, b, d e eosinsd JLid) aedplag)dagm Jaat Al OLS

¢ b Jo Uiy 40N 7 95¥) (A Sl jall (el S 5-4

a) Benzaldehyde , Benzyl alcohol
b) 2-Hexanone , 3-Hexanone
¢) 2-Butanone , 2-Butanol
d) Benzladehyde , Cyclohexanone
COls W) Bk e (a
eostsdgll JLEA) 3k e (b
3auSY) Jeli 3y 5l oo (¢
3y Jelis 3y 5l e (d

§ AUl el satll o1 Y desdial) Cid) <N 2 L 6-4
0

?
8 CH;—C—CHy ___ 7 CH;—CH=—CH,

CHO CH,OH
O
—_—
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OH
c) ?
CH3;—CH,~CHO ———— > CH3—CH—CHj,
0]
@ ? l ...
> H (CHy)4 H

a) L|A|H4 , HSO, , heat s b) L|A|H4
C) L|A|H4 s H2$O4 s heat , Hzo’ H* , d) L|A|H4 , HzSO4 s heat s O3,Zn

4 5 408 518 gutl) e LAl slad Adlad ol 3 auaal) Jh) e dila oY) clasaatY) 13lal 74
¢ Ay e Aty

Cua i) Gy elld g AL Y e ¢S5 sl il 3 g S de gana (S 5,0 OF @llag
ks sl o8 se e B S e dan sall dinill oS3

(|D‘ o~ o~
C

P ! .
@jC\H — ©/ SH o ©/ \HHO/ Sy

O

¢ 4,08 1< i) ciBe L) slad el il Adeld o o clapaly) Adeld ¢ o< 1ilal 84
Lol Jad saal 5 LSl Ao sane o (6 5iad LY lanal¥) 8 Lo sl Aiail) ) il ade ca Slld
Alels J81 cuat @lla) A gl Lnill ) jEu) @l ¢ 588 Sl e gana o (s 5 il ikl
sl dlle Y ) Al

09 o9
X

C6
R/ \H P
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adigd

A S pall Al G ) 98 La 94
a) 1,3-Diphenyl-2-propen-1-one , [Benzal acetophenone]
b) 3-tert-Butyl cyclohexane carbaldehyde
¢) 2-(1-Chloro ethyl)-5-methyl heptanal
d) 2,6-Dimethyl-2,5-heptadiene-4-one
e) 3-Penten-2-one , [Mesityl oxide]
f) 3,5,5-Trimethyl cyclohex-2-en-1-one , [Isophorone]
g) Phenyl n-Propyl ketone , [Butyrophenone]
h) o-Hydroxy benzene carbaldehyde , [Salicylaldehyde]
1) Butane-2,3-dione [Biacetyl]

¢ A8 e gaill (5 a5 LS 10-4
a) 1-Pentanol — Pentanal
b) 3-Hexyne — 3-Hexanone

¢) Benzene — m-Bromo acetophenone

¢ 4,0l Lad) <Y aa p-Bromo acetophenone Jelii cislas i8I 11-4
a) NaOH / |2 , b) L|A|H4/ ether s C) K2Cf207/ H2804

¢ 4l Cadi <l ae Butanal Je L ¥ alaa i) 12-
a) Ag(NHs)," , b) LiAIH, / ether c) CH3Mgl / hydrolysis
d) Phenylhydrazene

N

€ A ) ) (B S pal) (o (Abpas Al Gl S 13-

B~

a) Hexanal , 2-Hexanone
b) 1-Phenyl ethanol , 2-Phenyl ethanol
c) Pentanal , Diethyl ether

€ psh s sall JUTAN g Alag) A (dany Al S yall (o o 14-4

a) 1-Phenyl ethanol , b) 2-Phenyl ethanol , ¢) 2-Butanol ,
d) 3-Pentanol
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¢ 40y calaal) & el gil) Jasi 15-4

~
a) O/ CHy ___ » cH,
AICI
b) @ +CHzCOCl ——=»  ?

0O—0

CHO
C) + Br2 F—e> ?
A
CHs, ﬁ
N NaBH
d) CH;-C=—CH—C——CH; .
CH3CH,OH
1
C\CH
e) 3 43I, + 3NaOH ———» ?
CHj
f) +2Cl, —Y ) H20
Ca(OH),
o)
I
C_CHZ_CHg
9) NeHs
KOH

h) ? +3Cl, —— CH3COCClg + 3 HCI

Ca(OH
@» 2 + (CHsCO0),Ca

o
I i
i) /C\ + CH C—CH equeous ?
Ph H 3 3 NaOH
Cu,0
h ?2 +0, 3;15% CH,=—CH—CHO + H,0

Acrolein
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Carboxylic acids

el sl dlal) Gl A 1 ) 5 s 50 S0 e pana e Uil ginly LS pall 38 e

Carboxylic group Jas g2 8! de gara
biall (e a3 S ol (3100 285 Laa i e i 50 )S1 g JsS 5 hagll e semna (o 3 e (oo
-t o LS Ui 5 2 AdS (e 5 adaiall g g S ASD J5Y)

Carbonyl Hydroxyl

Carboxyl

dc sana b 2a s SP” et QeS s el Ao panas Joi g S Ao gana o (s S 53 Jasi 3
O-H ) J 5 a1 C-0 Ayl ) 5 4l C=0 Al ) (& Al a5 5 30 JanS 0 <)

||§ 1.36A 5
S I N
1106° TNy

danatl

Systematic nomenclature 4xeUail) dsandl) / 9 ol

&5 a5 oic pdaially JHall 0 53 S 5 sl sl (e @ ) Jladinly aS 5 81 (asall sl (Gl
& 058 5,3 e iyl Ty im s g ) Yl @8l 50 2pasl al8 Y1 axdit s acid AalS
N e

ot i ST A g By g i o il S sy S50 S0 B e L i
Carboxylic acid 4l s &3 Alall (S )

415
1 1 1
H—C—OH CH;—C—O0H CH3;CH,—C—O0H
Methan;;(
+ oic acid = Methanoic acid Ethanoic acid Propanoic acid
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C|:H3 ﬁ COOH \ 2 1 COOH
CH3CH—C—OH Q/ Q/
2-Methyl propanoic acid Cyclopentane carboxylic acid 2-Cyclopentene carboxylic acid

I

CH;—C—COOH
| H3CO‘@7COZH
CH,
2,2-Dimethyl propanoic acid p-Methoxy benzene carboxylic acid
[Pivalic acid] [p-Anisic acid]

Common nomenclature daibdl) dpandl) / LG

s i Lgl apdall jaaall e Ja Al eleud Adua S5 jSI Gl aa) e i
& 5 phatly yuasy S Y Jaill e 438 AWK (e @il Formic acid asb < = Methanoic
Caan Jall 3 40Y 4aS (e (Side s Acetic acid aslb <ia Ethanoic uiaes s daill ¢ 53l (1
Sl Jsaall s c¥agivall a8l ge apaad By B oA aaaiu 5 1388 5 JAl) e pany oS

. Lo A8 2D Al 5 Agagadall W jolias s (aleal) and Aeilill elawl] mua g

structure Common name derivation of name
HCO.H Formic acid Formica — Jaill a3
CH3;CO2H Acetic acid Acetum — Jall i
CH3CH,CO,H Propionic acid (Gr) . Proto — ¢l s
CH3(CH,),CO,H  Butyric acid Butyrum — 311 s
CH3(CH,)sCO,H  Valeric acid Valere — Ul 58 ) Sl
CH3(CH,)4CO,H  Caproic acid Caper — selall i

-t b LS el 3l (el ClinieS Ale 5 ,Y1 Al g0 )SI Galea) caniig

oll & .

2-Phenyl propan01c ac1d COOH 2- Ammo benzene carboxylic acid
[o-Phenyl propionic acid] m-Methyl benzoic acid [0-Amino benzoic acid]
or Hydratropic acid [m-Toluic acid] [Anthranilic acid]

CHj
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Classification sl

o ol Bae o Al g SN alaal) Gl
2o W (A B sall JaaS 5 SN e gana 238 o Mding il ]
ic sene o g siad A 450 Monocarboxylic acid dewS s Sl Agaaf alaal
L Aae ) Aol aleal (o et g saa) 5 Jan g0 S
ety JawS g S (i gena Sle s 5ind 1 Dicarboxylic acid Jas sl 46l (alaal -
CAgae ) A0S alaaYL
oS 0 S Gile sane & e (5535 1 Tricarboxylic acid Jaws g2 8l A8 paleaf -
L Aae ) A (el (o jad

AL
OH OH
CH3—CH,~CH,~CH,-COOH  HOOC—CH—CH—COOH HOOC—COOH
Pentanoic acid 2,3-Dihydroxy butanedioic acid Ethanedioic acid
[Valeric acid] [Tartaric acid] [Oxalic acid]

OH

HOOC—CH,——C——CH,~COOH
HOOC-CH,-COOH  HOOC(CH,), COOH COOH

Malonic acid Succinic acid Citric acid

¢ o510 sy At ) By sl sl g 55l i i 2
(Anria e 5 dasia) 48N Ll 5 S (aleal
Al gl S g0 S paleal o
PLH
Br

- CH=CH—COOH
CHy—CH—CH,~COOH

3-Bromo butanoic acid HOOC—CH=CH—COOH 3-Phenyl propenoic acid
[B-Bromo butyric acid] Maleic acid [Cinnamic acid]
COOH
COOH COOH
COOH
COOH
COOH Terephthalic acid
Phthalic acid Isophthalic acid [Benzene-1,4-dicarboxylic acid]
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ey o siS de sena e (g gind 4 € ALS 53 S aleal ¢ el Ao sana o (g 5iad

4]
| o o Y ﬁ o
CH;—CH—COOH CH;——C—COOH H,N—CH,~CH,~CH,~CO,H
a-Lactic acid o- Pyruvic acid Y- Amino butyric acid
ddaada
¥ Gl g duinal) alaa Yo AL phall 4ui g0 58 5 el Alealead] ol LelosS g1 SI alaa ¥/ i o m
s il s e s

CH3(CH,)14COOH  CH3(CH,)16 COOH CH;—(CH,),-CH==CH-(CH,),*COOH
Palmitic acid Stearic acid Oleic acid

b ga Sl alaa) aal lary judans
Methanoic acid s sil) (e juaai. ]
Celdl A atiallas amy jeaY) Jaill e - dagadl) 43y al)
CCnda) pe GLILSY) e ey Jasal) (8 pany  Agaal) 48, )
HOOC—COOH —&—» H—COOH + CO,
clall Aadlaa 5 550 SH 2T sl e g o0 gaall 2008 5 08 Jelii By sl e delivall (B jumnys
0528 2l U5l W Catalytic hydration 3 isall AaleY) Gusk e ) el 31 (anay il
.@&\wqy\lﬁm)eﬂ\&géﬁwﬂ\weaﬁuﬁ

CO + NaOH——» HCOO Na

2HCOO Na + HySO, —— 2HCOOH + Na,SO,

Ethanoic acid <Al aas juasi_2
: dagail) (3 k)
cadall ‘;_U\SYI sl
8 ypadll Uiy s o) sedl (pa 55 (8 A gakll ) guadl padd s A0 sl Jil guall dpa 65 ) B2uSY)
LAY (mes ) Y sS4l sel)

CH3CH20H + 02 _— CH3COOH + Hzo

230



Ll g KU eV 3 Gualdd) Jaaadl

CudaS Janiuy g LAY Gmes ) Lians o5 aaaltiaad ) i) Aale) Gasb oo Agaad) &8y jhal)
Clie Y ape delin 8 aadiuy g 3w Sl Joal gy Sl ¥ 4y Lo STl 5l ol sall (g suae
Herbicide 2,4-D

I o I

CH3;—C—OH W C|:H2—C—OH

O_CH2 C02

- +
o O Na
|| cl
(|:H2—C—OH +
Cl
Cl

2,4- chhloro phenoxy acetic acid
[2,4-D]
daada
Glacial acetic acid L/ L)/ aas awl %100 SN 53 L) yaes e 5l
b 4y gl dgae < gl JSG e duadiiall 5 ) pad] Cla o die daady 4Y

ple (8 dubuas g3 Sl (alaal) ypdans

(1%a) 4 V) Y sl 3aus L |

() 5aSYL L&Y Jla. )

(_141_“) O d..,\SS\ 3aS1 2 3

Carbonation of Grignard reagent Jlu s S lelite 43y S- 4
O

MgBr C—O Mg Br

0= Q=0-

Hydrolysis of nitriles < il 4ala) - 5

_ + N
CHy——C=N H2/H, cpy—c—nNH, Q" o oy —c—on
Aceto nitrile

(30a) palaal) Cily 98 e 6
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228 edany i) 2l Guia Tas Bama dulee et Aaneal) U iKY 3auST ) - G gsY e n 7
ABlaiall e A shall Judtall 4l g cald) e H,CrO, 35a 52 sl KMNO, g 4ol die
1t b LS Al 0 alan ) e Tl xSy 8 520 Blae (5

Q. CHgCHy~CHy—C—OH + HO— C—CH,

o

CHz~CH,~CH,——C——CH,~CHy — 222 +

® O

CHg~CHy——C——0H + HO——C——CH,~CHj

Cuany 28U g-hydrogen e s 533 Al s alkyl aryl ketone § 55 (e 4aibe s )Y < i€l L
Al 52 S mbeal it 5 o SU 5 SV e gane G ddayl )1 s
I

o)
I |

~ - + _ C
oK, ko~ R

0—0

RS
< CH-R  KMno,
KOH

Hypochlorites g <l i€l Jelii il dale) (e dilaS 5 S (alaall e Jpeanll (Sa LS
st e Jpmnll b Jelil) 13a axdiy

O O

. I worow Il
CHy-CH,—C——CHy —==-— CHz—CH,~C——CCl; ———— CH3~CH,-C—OH + CHCl,

¢ AUl el Ll B cils pall o di gl ]-5

a) 4-Pentenoic acid + H, — Pt . A
KMnO, / OH B
0-10°C
NaBHy
b) CH,—CH—CH,-CH,-C—CO,H —— C
M H,O"
¢) 5-Chloro-1-pentene 9 . co 9 . D
Et,O
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d) Tol Br2 E NaZCr207
oluveng¢ —m —_—
Fe C,H,Br HsO*, heat C7H5BrO
NaZCr207
H30* , heat C7H602
a) A = Pentanoic acid , B = 4,5-Dihydroxy pentanoic acid

b) C = 2-Hydroxy-5-hexenoic acid , ¢) D= 5-Hexenoic acid
d) E = o,p-Bromo toluene , F = o,p-Bromo benzoic acid , G = Benzoic acid

¢ Benzyl bromide ¢+ Phenyl acetic acid & Jwaai is2-5

CH,Br CH,MgBr CH,COOH
@ ﬂ_»@ COy _ H30+ .
ether -
Al 580 Qal 30

<l A C‘Ui A daal s e S8 e RSN LF"J\ u'a\_x.;:‘){\ : Physical state Al a8l A . g
oalea¥) 5 AL il gus oo 3 le 05208 3 s ) el (e (05858 A5 A0 i) gas (585 (9528
Aol Al b (5 808 (S ) e e (0555

Lol s CnsSi e Letpata s Al g0 SI alaa ¥ el jal Al bl Cay ;- Glalidl A 2. 2
oo laall (5 5all G (5 5 05S5 dus Taa dlle glile la )a il (585 Ll s (Ao 5 )2
gt Ao 5508 Aayl 0 b€ 5 SN al e il S (e G 3 ol 3 (g 3k 85 dimer
ENPIZBTNPE S

[OREEERERE H—O,

Va

—C Hydrogen bond ‘IO//C_

O——Hr--- ol
Carboxylic acid dimer

Lo Canas lall (3 40aS (51 53 (I 3Y) )Y Al 5 S (alea) : Solubility 4kl - 3

b dape maat G () Guoall 050 8al e Al s a5 oLl e Atan 55 dasl 5 (0 5SE Jle

el
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-

eLall (s ol el o A alaal€ AL 0 K alaaY) ot Acidity dyaaal). 1

//o
R—C\ +H0 = R—C  +HO"
O—H o
Qi 5l il 30l ) o dard LY @il g 3iSIBU Lnlll aaalaall 3 sa g3 dpaaall 5 68 3l 33

MMQ\BJJMWMJJ%\@WGAM‘Y‘B)JQ&um‘w\)...\S)‘.':UA
35 53 Apaanl) JE Lai () 5 all 288 Jguad (39 JISIY) Gl (i 9231 L 53 O-H Ayl 1l i )
Ao game o8 ST 53 (e ALl Rl 58 58 5005 (e and m i I Anblal) aselad

Crsonel) 33 ae Leadlai 368 0l Y38 JauS 5y

- K af A e dldg Ldaaal) o dadlal) g Lalid) cile ganall il AU J gaad) pida g

Structure
Cl;CCOOH
Cl,CHCOOH
HCOOH
CH;COOH
CHsCH,COOH
CsHsCOOH

cl O=<—H

—
N\
H O—H

Weak electronic release

K.

0.23

3.3%107

1.7x10™

1.7x10°

1.3x10°

6.4x10”

' o)
CI‘—C—C//

i\
cl O

H o}
b

|\

H o}

Small stabilization of anion
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el sall ducaan (e K Canal g Y eaSll dcnan (e (5 681 b€ g0 KU ialaaY) dicaea ()
Al e

HCI HCOOH CH30OH
pK, =-7 4.75 15.2
-t o WS il ) Ol 5 ) a3 el (e dlia sy ll (maad eV dpmasll )

elaa 5l Gaan pa cila gl G gl - 1

0 o)
/ /
H—C == H—C  +H

\ \
O K,=1.8X10"*

O—H

Jordy oS (53 o ALl L) a5 55 Gy @l g i sl (5 5 e LS STl sl () 50
bl s a8l sl 0580 Ml g elaa sl (5 5 (B Caany Y 135 i)l

(0] O- o) 8-
4 / /7
H—C -~ H—C |::> H—C<
_ \ N
(@] O O3
Formate ion

H—C

Formic acid

Jitisall (g5 g daas ghal) G gal 9= 2

Sl s S 353 e 35S pe Al a0 559 iy Sl (50 ol ol 138 B an g Y
bl e J sl oS

CH3_O +H*

CHg_O_H
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ddaada

Cl Cl Cl

¥ p
CH3CH,CH;=COOH  CH,CH,CH~COOH  CH3CHCH,~COOH CHgCH:CH‘COOH
pK, = 4.82 4.52 4.05 2.86
oic acid pdiell Jin (G sb e milil] a5 g gill S g0 S nasd) iy Laric
o
CH;—C—O0O Na'

Acet/f a?ld + ate

Sodium acetate

¢ dpdaal) dualdd) 8 3303 s e 400N @il pal) G 3-5
CICH,COOH , CI,CHCOOH , CH3CO;H , CI;CCO.H
CH3CO;H < CICH,CO;H < CI,CHCO,H < CI;CCO,H

L) Jallaall ae A sy Al 5 5SI) GalaaY) Jelii ; Salt formation g3WY) GagsSi Jelds. 2
elall (34003 o g0 gamn 3l (55 g0 guaal) g0 S 5 g2 S5 03 geal) 2S5 ]

CH3COOH + NaOH ——> CH5COO Na* + H,0

CH3COOH + NaHCO3 — » CH,COO" Na* + c021+ H,0

Y gkl g elall 8 28 Y il Al S gy KU (alaa o Sonadll 8 Jelil) 1aa aadig
lacle ) o s seall il s S ae Je i ¥ Y gadl) G @l g Laagf oLl (8 ool ¥ il Y gaadll
oo pall 2S5 yuel Slall Jglaall e Jelain Y elall & Y Al &Y a8 5 ( Nitrophenol

. gl b Sy
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Substitution reactions Jiabiu) COlelds. 3
JeiS 5,80 s gana (a JaesS g 2l A panna il -

aanl] iy ) IS ¢4 oS5
Thionyl chloride SOCI, a« Jeldll
(0]

R—C—OH +SOCl, ——— > R—C—Cl + HCl + SO,
Phosphorus trichloride PCl; ge Je il
3R—C—OH +PCl; ———>» R—C—Cl + H3PO3;
Phosphorus pentachloride PCls e Jeldil)

R—C—OH +PCly; ——> R—C—Cl +HCl+POCl,
Phosphprus oxochloride

caaal) iy pagd) (peS
Dehydration of carboxylic acids 4w s Sl alea¥) (1 clall ¢ 33

2 R—C—OH — % — R—ﬂ—o—u—R

o 0 0

| \ I I

2CH5C—OH —=—> CH;-C—0——C-CHj
G i) dde il g ;@Y gasl) aa Joldill

(0]
I

R—C—OH +R-OH

R—C—OR  +H,0

o]

O
Qig_oH + CH3OH H2504 l|:_o_CH3




Ll 5 S0 alanY) s Gualdl) Juadl

S e ol 3l el 58l mea e elall de 3 sale A8lia) g 13 uSe Jelil) aa
cleldiall (gaa) 3858 Gah e sl Jeldll ele 5 (g o sSiall

Gl (oSS
Reaction with Ammonia or Amines <t sl L sa¥) aa Je i)
O

Neutralization + heat

R—C——OH+ R-NH, — O o C—OHsNR R—C—NHR +H,0

I waise i 5l Hell — Volhard — Zelinski Jeldiy Cayey s - Wl o g JIaiiad Jold <
sl ae Cpa sllel) Je ity G cpm sl Lall (a5 508 Jladiud Je\ss 58 s HVZ reaction
Brp ee Jeliiy )siu sil) (Y adll Slasl) 585 PBry sl JéaS seal) husill asa g (8 LS5 <1

PBrg g;h’—‘,.}
H H
R—C—COOH >F<>+> R—C—COOH
X =Cl, B
H Cl, Br X
a-Halo acid
BI’2/P
CH3;~CH,~COOH ——> CH3;—CH-COOH
Br
Cl

Cl,/P Cl, /P Cl /P
CH;—COOH — CH,-COOH —2 > Cl-CH-COOH —2—» Cl—(ll-COOH

Cl Cl cl
C A Raalh g e gaaa ) et S a3 S daelioa el ) (amlaal) sda el
CHz——CH—COOH + 2 NH3 ————— CH;——CH—COOH + NH,Br

Br NH,

(o]
CHy——CH—COOH gﬁic%"*zo’looc CH;——CH—COOH

Br OH
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= a4y 2 saaa Jelill 1aa ey : Decarboxylation  JaeS ga S de gana £ 35 Je i 4
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Jslae 3 Jelisi B-Keto acids Lin o8 se (3 4 si€ Ao gana Ao s 5iad ) palaal)
.Ké)ﬂ\EJ\)AZ._AJJMQ‘;‘bAA
Hy0*

B
CHy——C—CH,—CO,H —&%=—> CH;—C—CH,—H +CO,

Acetone
Jrus g Sl de sana ¢ 34 oty - Malonic acid and derivatives 4liida s élii e jaes i

O
|B Hs0"
HO—CH,~C—CH,—CO,H —z5c—> HO—CH,~C—CH,—H + CO,

Propanoic acid

e Jslase 8 Gl Jss - Carbonic acid and derivatives 48isa s el s SI e i
el e Y slas s KU 2l G

o
H30*

HO—C—OH Z————> H,0 +CO,
HzO*

H;CO—C—OH _——> CHz;—OH +CO,
Methyl carbonate

Vs 3kl I J gt Uiy g0 (8 a0 S Ao gane 393 5 e (20 ) Jans g1l 8 Je il 1a Gaasy Y
- JanS 50 S0 e genal Cada Ll Caany

JIFAY) Jeldi. 5

LIAIH, plasinls 4305 ¥ a8 ) A0S g0 SU (alaa ) )0 ol 1 JaaS 9280 Ao ganna J) 54
O Al 3T () 5S35 AL-H Adaal 1 Y @lla s LiAIH, O dnaes J81 45Y NaBH4 axdies Y s
B-H ikl

1) LiAIH, , Et,O
2) HyO"

H,C==CH(CH,),COOH » H,C=—=CH(CH,),CH,OH

6-Heptenoic acid 6-Hepten-1-ol
83%

239



Ll g KU eV 3 Gualdd) Jaaadl

) Al 5 )YV ARl gy G (33l Asls 8 2% J) 38 8 : Birch reduction gus JI )

-: &b WS 1,4-Cyclohexandiene
Na , NH3 [0)
——
t-Butyl alcohol

Benzene 1,4-Cyclohexanediene
S 1308 Aadial) de panall g ozl il o Sl OV 8 Caany o Jeliill 13g) Sy
05—y il e el jull aen 8 JauS 5o S e sane Je g IS dual e sendl)
- Jull delal) 8 LS 3-Substituted-1,4-cyclohexanediene

COOH COOH

Na, NH3 |
t- Butyl alcohol

Jsmai¥) 8 o ise A sana o g yIB Dadly (3l ddls o Aladivsall de ganall culS 13)
D3l Gl as DAY lly 8 cwddl 5 1-Substituted-1,4-cyclohexanediene & ¢ &<
ol e ) el

OCHj,3 OCHj,

Na, NH3 |
t- Butyl alcohol

a) Benzene — p-Nitro benzoic acid

A0y e gail) 5 S S 4-5

COOH

__CHgCl _HpS0, KMnO4
A|C|3 “ANO;
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b) Toluene — o-Bromo benzoic acid

CHs COOH
FeBr3
SOzH SOzH
C) 2-Methyl-1-butene — 2-Methyl butanoic acid
CH3 CHS CH3

__ BoHs KMnO,4
CH?‘—CHZ—C—Csz> CH3;—-CH,—CH—CH, OH—> CH3—CH,—-CH—COOH

d) Ethanoic acid — Malonic acid

B NaOH . S
CHy——COOH —gg—> CHp~COOH———— CH,~COO Na AN, chy _coo Na'
Br Br CN
H,0 / H*
CH,~COOH
COOH

¢ A0y colelnl) b als jall o G pi 5-5

Et,O _ HsO"

1) 4-Pentenoic acid + LiAlH, A
o LAH HO"
2) 4-Chloro butanoic acid E0 > > B
L Bro LIAIH HO"
3) Benzoic acid AT C E0 D

SOCI
4 D —=2» E

A =4-Penten-1-ol , B =4-Chloro-1-butanol , C = m-Bromo benzoic acid ,
D = m-Bromo benzyl alcohol , E =m-Bromo benzyl chloride

241



A:A:\MS}USX\ u'aLAAi}” : U“"&‘ dadﬂ\

¢ AN S sal) G (e AL Judd LS 6-5
4-Methyl cyclohexanol , p-Methyl phenol , Benzoic acid

sl b Al g3l Al ook o

- +
COOH COO Na
H,O
+NaHCO; —— 2 » @ +cozf +H,0
L
OH

H,0 .
+ NaHCO3 — s No reaction

CH;
uild
OH
H.0 .
+ NaHCO; — No reaction
CHj
T W

NaOH sl HBr e Jelddll padiy Jsasll g J gl o Suaill
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- ! . i
€ A0V Gl pall el ad) 58 L 7-5
Cl
a - (CH3)3CCO,H b - BrCH,CHBrCH,CH,COOH , c¢- CH;~CH—COOH

COOH COOH
d- Hooc~<}coor4 e - ClCCOOH | |
f- CHyg~CH—CH,~CH,~CH—CH,

€ A1) S pall ALY S 98 La 8-5

a- Heptanedioic acid b- Triphenyl acetic acid ,  c- 2-Hexen-4-ynoic acid
d- 4-Ethyl-2-propyl octanoic acid , e- 3-Chloro phthalic acid ,
f- Hexanedioic acid [Adipic acid] , g- Pentanedioic acid [Glutaric acid]

h- 3-Methyl benzoic acid [m-Toluic acid] ,
i- 2-Hydroxy benzene carboxylic acid [Salicylic acid]
k- 2,5-Dihydroxy benzoic acid [Gentisic acid]

IS el ol € CHig0, A jadl dimad) 8 & 1A A1) s jall Apilial) qus) AN JS ana ) 9-5
¢ Golia ol Lgia

¢ dpaaad) dpaldd) (ulul e Gaelal L Las de gana JS (& @l jall 5 10-5
@) CH,~COOH  CH;-COOH  CH,~COOH  CH,~COOH  CH,~COOH

Cl Br I F
b) COOH COOH OH COOH
CH3 NO,
c) COOH COOH COOH COOH
© CHj3
CHjs

CHs
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d) COOH COOH COOH COOH

S5

€ 1ilaly € (o) (sl g8 J g1 O-H Al ) sas 115
O
4

CH3z-C
3 \ CH3~CH,~OmmmH

Ot

¢ A L ol 5 Ao gy S alaal) fiad 1ilal 12-5

W

¢ 40V @bl gadll (g a0 S 13-5
a) Benzene — m-Nitro benzene carboxylic acid
b) p-Chloro toluene — p-Chloro phenyl acetic acid
¢) Pentanoic acid — Pentanol
d) Pentanoic acid — Hexanone

e¢) Butanoic acid — Butanal

W

€ 2] i pal) (o Libpas Gpal S 14
Acetic acid , Ethanol , Diethyl ether

¢ Ay el Jasi 15-5

COOH
a) +S0Cl, ———» 2
CHs
Mg 1) CO,
b) CHy-C—Cl ——— ? -
Et,O 2) HzO
CHs
€) CHy~CH=CH, _KMnO4/0H _ ~» 5
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CH, CHs

Py
d) CH3_C_COOH R — CH3—C_CH2_OH

CH, CH; 92%
COOH
& KMnO, / OH' . )
COOH
fy CH;—MgBr + CO, —_— ? H;0*
CH; O

9) CHy-CH—C—o0H —221P2 5 2

h) CHsCH,CH,Br — NaCN__ 5 Hz0*

CH3 CH3 (e}

| Brp /P KOH in alc
_—

i) CH—CH—C—OQH —— 2
CH,
CHz_CHz_COOH
) + CHsOH ——— >

k) CH3(CH,); CH=CH{(CH,);COOH _KMnO4, OH"

. . 0-10°C
Oleic acid i
Glycol formation
| KMnOy4 , OH" "
A
Oxidative cleavage
. CaO
I) Sodium benzoate + NaOH —x ?
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Al gy K1) (alaaly) culiidia

Carboxylic acid derivatives

o Al s € el ) U35 0 (5 S e Ll e Al g S0 a1 e s
ic sana Jlaiul e Gt c,rm LSl clEiial) o2 (:.Q‘ O ¢ hydrolysis ‘fl_d\ Hadll 3y )k
-1 Al e saaall gaals a5 81 de sana (8 JuS 5 2l

-OR , -NH; , -O-COR , -X

0
/
o) R— C\
o // e} O
R—C // //
R—C R—C -
X \\ \ R C\
X=F,Cl,Br,I 0 NH, OR)
Acid halide Anhydride Amide Ester

Tpandl

ic acid edaiall Jlainly Asal) A0S 5 SN (mlaa) sland o 315 Galaal) iy s lS Lani - |
oyl chloride alatalls a5 KU aesl) o) (1

AL
//O
H—C 0
cl CHg—CH,~CH,-C—CI  CH3=CH=CH—C—Cl
Methanoyl chloride Butangyl chloride 2-Butenoyl chloride
[Formyl chloride] [Butyryl chloride] [Crotonyl chloride]

O\\ //o /O

_ /

/C C\ @C\ //O
Cl

cl Cl CH3—CEC—CH2—C\
Ethanedioyl chloride Benzene carbonyl chloride Br
[Oxalyl chloride] [Benzoyl chloride] 3-Pentynoyl bromide
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) L€ g 5K manl al (e acid AalS Jlaialy Lgtaanss o ¢ pabaa¥) @y jagdl s 2
G sle a3 Oe il Gl il i) sl 5 plalital) il yaei) Al & b5 anhydride 4
e oy 4dld cpalide e e eI i Leaie Ll ¢ Aae ) 400 Al g jSI) alaaYl

anhydride 4l gy o Lagia () Sl uiaasl)

alia)
0]
CH ﬂ O—C-CH,CH ﬁ ﬁ ﬁ ﬁ
s X228 CHyC—0—C-CH; F3C-C—0—C-CF;
Acetic propionic anhydride Acetic anhydride Trifluoro acetic anhydride
0] 0O
C// C//
., Lr ©r»
CH,—O—C—CHj4 ot <
\ \
@) @)

Benzyl acetic anhydride Maleic anhydride Phthalic anhydride

il a5 U (maall ad (s e acid adaial) Jlagiady ol il o ;& i) daws . 3
LIS e saneS J 5l (53 S 5 308 e 5 ate pdalally
P

H—C—O——CH,—CHj H3C—C—0——CH,-CH;

Ethyl formate Ethyl acetate

0] 0O
ool s ]

|C|) < >
Ph—0—-C 6, 3
CH3~CHy~CHy~C—CH,;—C—0—CHj

Phenyl cyclohexane carboxylate Methyl-3-0x0 hexanoate

abaiall Jlainly 4l 5 5SI GalaaSU dallaill elall (e Cilase) eland (515 Cilapa) dpansi - 4
S Al g S alan U dailid) ela) e ic acid adaiall Jlaiuls 5l amide 4l oic acid
amide
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-

Atk
CH?’_C—NH2 CH3_CH2_CH2_C_NH2
Ethanamide Butan amide
[Acetamide] [n-Butyramide]
i 1
C—NH, H—C—N(CHjz),
N,N-Dimethyl formamide
Benzamide [DMF]

33al A ylic acid edaiall Jaginy ila oSy Ui g0 1) e gene b Joa®i 0l cilagaY) L Lol

amide
(0]
I Vi
Cyclohexane carboxyljé agid N(CH,CHj3),
Cyclohexane carboxamide N,N-Diethyl cyclohexane carboxamide

Lactones 4zaladl <l jiuy)
O 8 sy 0833 (e JrS s pam Ao sana o Ll ja (g sint A Bl 0 KU (alea) 8
il ial iy 5 s el Jala s yiud & gas Saall (1

0
0 J
R— CH—CH,—CH ﬂ S
—CR— - -C—OH
2 2 -H0 B Y/O
o CH
\H .
v-Lactone
0] a /o)
=
R S Y B o || H* p cl:/
CH—CH,-CH,-CH,-C—OH a0 s 0
(0]
\H R
§5-Lactone
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AL
& Oﬁ
|:/< CH;
5- Pentyrolactone -Butyrolactone B-Butyrolactone
(|3H2—C|)H o (0]
o 0]
s ro=
F HO OH
Coumarin Ascorbic acid
[8-Lactone] [Y-Lactone]
B

Lalell disall Loty ol jice) Loial jib s LS so 8 - Ortho-Esters s449- <l i) =
Lolel) D ) Lgl il 5 0L st 55 ) nlan ¥ 400 Cliii o 4 sR-C(OR))3
e s sl Jelst sy 53 Orthoformic (aes lgale LY a8/ o s R-C(OH);
(P5a) 312 al] 3008 53
CH4Cl + 3 CHy0" Na* ——» HCG(OCHa), + 3 NaCl

Trimethyl orthoformate
[Trimethoxy methane]

Lactams 4silald) cilasay)

g 54 sy S0 Sl maall s 5n (A5 Sy 5l B osS DY sasl e (pal de sane 2 gn g e
AR i) e < 65 Al A8 plall Gy Bl el g 5Sg (5all Jal sla s 0a
0

=
@)
T
= R
= @)
>z
T
A

—NH
R
B-Lactam Y-Lactam &-Lactam
0}
) 0 C,Hs NH
CoHs =0
o NH NH NH
B ¥ O
v-Butyrolactam Caprolactam Phenobarbital
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dalgl) cliidial) (lany judaad
-t b WS Al o SN Galaal) (e juani ;s paleal) Cilay oIS pudaat /9

SOCl _
R—C—OH —rpai, > R—C—ClI

or cl—c—c—cil

iS5 S manll e sios sill 5 518 Guala Jeldly sy : Oxalyl chloride JabusS g¥) 4 6l

-1 b WS Oxalic acid
HO\C _0 CI\C _0
& + PClg ———» c|: + 2POCl; + 2HCI
55%

Sl aedy) /Gl

g o deliall ( juanyy g se JSr 2 0eiV) 138 a3iiey : Acetic anhydride hiam¥) 4 3l
-: b WS Ketene it cLlall (aes e sle (550

H_CH2
J— 700-750°C = o
c=0 dehydration catalyst H,C—C—0 + H,0
Ketene
"o bp = -56°C

sacld i ALy AL C=C Ayl Calimy (o3 Gl men (e AT (5 3a 2o Ketene deldy &
i) &yl it (1% Ca S S e

o

V4

CH;— <

H,C=—C=—0O + CH3CO,H — P9 /o
CH;——C

\

\o

Acetic anhydride
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iUl aea pdd (i : Succinic anhydride s & jagd)
0
|c|: 0

H2C/ SoH

O,
) | 150°C 0+ H0
2C___OH

i
S o)

95%

O o g2l ST 3 g g (B 0 3l A A B0SYL asy : Maleic anhydride éhlball & g

@]
0,/V,05
© 400°C Eéo
(@)

i
CLiS yo Lgi¥ Loledl G LI Formyl chloride <3S s Formic anhydride sasy Y =
e
Pl . Hol+CO
H—C—OH —
| HS04 10+ cCO

i) a7 GG
- b WS Peracetic ae 4 ylall Sl gl Je & (e i ; bl gl Ga
o)
R—C—CH; +CF;COH ———>R—O—C—CHjs

Peroxy trifluoro acetic acid
[Peracetic]

o)

ch_C_CHg + CF3CO3H _— H3C_O_C_CH3
Acetone Methyl acetate
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YT Cadad g il aa axdion Db 58S dda iV Laxinl 0 a1 Aspirin Cpsmd) sadaad
Rheumatic a_jsile 5 )l

OH O—C—CHjs

COOH COOH
(CH3CO),0

Acetyl salicylic acid

[Aspirin]
OSaeaS Jany g Adlaal) a8l jall (e 2p2all delina 8 J33y 2 Oil of Wintergreen (nod sy <)
OH oH /7
COOH c
CH3OH/H* \OCH3
Methyl salicylate
[Oil of Wintergreen]
Diethyl adipate i
COOH /COCHZCH3
(GHz)s  + CH;CH,OH & (CHy)4 + H,0
COCH COCH,CH3

Adipic acid
97%

Lo b LS al) il s T e i o (S ¢ S

o (@]
(0]
CH3CO3H
—_—

85%
GlaaY) gudast / )
Acetamide Ll juass
o)

CH3=C——Cl +2 NH; ——— CH;—-C——NH, + NH,CI
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Caprolactam alis¥ g \s
A @B e

NOH HCI 0

hv HySOy4
(et e (S,

Ly S Gaany L) dallae s NH,OH e Cyclohexanone Jelii xic ; Ag8lal) el gisl) ¢pa
(= Jaxiuny 5 ALSY 5 S i3 Beckmann rearrangement — s a3 i i 3ale ) dnlee Ciaad
Nylon 6 _sass

HO\N
@]
NH,OH H,S0, \NH
) O

2
NH _HOH b H,N—(CH,)s—COOH

6-Amino hexanoic acid

3
4

0

n HyN—(CH,)s—COOH A {‘NH_(CHZ)s_C +H,0
n

6-Amino hexanoic acid Nylon 6

Y (Sua€ Qlall & Jexiosy ; Phenobarbital Qs sis

H 0
O AN
Csz ﬂh NH CZHS \\C—NH
/ OC2Hs | . heat _\ / N
CoHs—C,_ +  C=0 e CeHs C\ f=0
ﬁ—ocsz ILH //C—NH
0 H/ o)
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e O3S el 3 pe Ui 5aY) Jeliy qiuaty lagal) o) 5l aal (e by sall i Urea busad)
Uars delia 8 Jaxis 4 o) (s delia Ly de) ) ) ol )3 slens aadin s Jarall g il
-t b Le Lgie (3 yha Basy s 5 lalll ¢ i

0]

CO, +2NH; _150-200°C _ p N—C—NH, +H,0

Pressure

. -
COC|2 + NH3 —— > Urea + NH4C|
Phosgene

CO(OC2H5)2 + NH3 —> Urea + C2H5OH
Diethyl carbonate

4 58] i VL £ ) i e Al g s sl a0 S e (5 s ) S 5l G yy
Zwitterions s <lisl

NH, NH, NH, NH,
o0—C <_>_Q—C+ - _Q—C// -~ _é_C\\
NH2 \ NH2 \NH2 +NH}
Zwitterions

ayad g N-Acylurea @it p s pall 2uS ff 3 ga 5 A L) gl 2« diethyl malonate (psad xie
Barbituric acid saes e ke (& sl Jabddla ) S5 43 Ureides — <lS jall 232

] )

C—NH
| H—NH H
_C—OEt \ N/ \
. 110°C /\ /
C—OFt / H o—nNH
| H—NH //
O o)
Barbituric acid
[Malonyl urea]

. Ol =3 5 Nitrous acid ge b sl Jelas

Urea + HNO, ——— CO, + H,O + N,
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Ay 380 el A
Claaalyl ghle cla s e J81 glle Gla ) Galeal) @l )5l 5 il yiudl : glaladl da e

il (sl 3 el Ablaal s U
O O

CH3z—C——OCH, CH3z~C——CH,~CHj H——C——CH,~CH,—CHs
56°C 80°C 75°C

(0]

CH;—C——0OCH,CHj4 CH;—C——CH,—CH,CHj H—C——CH,-CH,—-CH,CH3

77°C 102°C 104°C
i
CHs;CH,—C—Cl CH3CH,——C——CH,CH,CHs H—C——(CH,)4CH,
80°C 124°C 131°C
CH3;—CH,-CH,-C—Cl CH3—C—(CH3)4CHs H—C—(CH,)sCH3
102°C 151°C 155°C

o Led AL s il 5 lagn ¥ e A 5 i e (e il o Lelh il 5350 Al Lo

ol ool
1 0
CH;—C—0—C—CHj, CH;——C—CH,—C——CHj,4
140°C 139°C
CH, o} CH,
CH3CH;——C——0—C——CH,CHj CHz——CH-CH,—C—CH,—CH—CHj
168°C 168°C

O A s 3 T g5 0S8 o g paa aana Gl g Zadi e Gl Cila 5o 3 53 5 Y il
O a5 Tyl g5 (065 e L jaie aaal JB glle cila 5 Lol AAEN el Lal Leiliy

------- 0 H
SN |
C He--meme
R/ Hooenne- o~ >SN

a5 G At s dailg >

255



Al o SN (alaa ) cliidia ¢ Guabead) Sl

Chemical reaction dwilsasll cdls i)

oabaal) cila olS edlelds / Y
A€ 5 S Gl it 5 Gile JIai : Hydrolysis ¢sball Jladl)

R—C—Cl + H,0 RCOOH + HCI

CH;——C—Cl + H,0 —————— CH3COOH + HCI
Al 5 S Glalaal g ; BansY) Jeld

1) NaOH , H,0

CH3_CH2_CH2_C_C| D) ) H3O+

CH3_CH2_CH2_C_OH

Ll e a8 el 13 aading ; Lgadlal g b g K1) (alaal) aa Jo i)
o) o)
R—C—Cl + R—C—OH ——» R—ﬂ—o—y:—R\ + HCl
I I T
R—C—Cl + NaO—C—R—— R—C—0—C—R +NaCl
o)
]

CH;=C—Cl + CH;-C—OH CH;~C—O—C—CHj +HClI

Ao gana s Jaien Cus ) inY) Ale i L < g Jlaind Jelis s ¢ ¥ gasll e Jolisl)
3°,2°,1° Y oasl) 8 ellh g pmeall 3 )6l 84 piaall Ao gaaally OV Sl 8 JuuS 5yl
s b s

R—C—Cl + RROH ———> R—C—OR'+ HCl
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£ P
@C\ * HO_T_CH3 — T C—O—C|2—CH3+ HC
cl CH3 CHj
tert-Butyl benzoate
75%

dalanl S paay Jeliill (8 S el adi (A JaS 5 el e sana Ga g 5 (e ST aga s dla (B
. 4 gzl de anall Steric bulk eaxall Alea )

O
10

Ch, CH, c|
TG — [ 0
+ —_—
HO HO

S0 e ae) @l 3 g 8 DY sl aa (aleall Sy ) K Jelis; aY gidll aa Je i)
Schotten-Baumann 4 Jeléil) 138 (o yey 5 (sl sl 2 503 suall

O—0

CH, CHs
ether / pyridine .
OH + Cl—C—CHy3——————— O—C—CH; + HClI

CH 3 CH 3
3,5-Dimethyl phenyl acetate
75%

L SlaeY) yaanil Jelii 58 50 Aminolysis bl Jiadl)

R—C—Cl *NHy —————» R—C—NH, +HCI

I I
%C—CI + 2NHp-H ——— %C—NHZ + NH,4Cl

Cyclopropane carboxylic acid Cyclopropane carboxamide
chloride 90%
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Ll g die iy Jel 58 5 ; Ay gedard) Galadl) S e g Jo )
o)

-+
CH;—CH,~C—Cl + (CHs), CulLi CH3~CH,~C——CHj + CuCHs + LiCl

- b LS S 5 Y saS ) (aleaY) il 5 6IS 3 J)RAY) Je s
Al @Y el e Jgeand) oy adls AIH, aladiul i o

O _OH
c CH,

1) LiAlH, , ether

2) H;0"
96%
) Joas a8 Al e duast jl s Jeliiay galeall culay )5 J 3580 die o
-t b LS Ay ils Y saS
o cl T
%C/ OXC/CH3 HO\C|;‘)’O/CH3
CH3MgBr 1) CHzMgBr
ether 2) H30*
<| T
Llo
515
HO_ CHs
CH

3518 sy o g ) il S 3 gy 2 s tedl paleal) Sy IS J) A Sa -
L lauaaly) jrcaatl Aeadtuadl okl aal Jelatll 1 ey g aaall ) (aeal)

CHy—C—Cl +H, ——22% o GH,—C—H +HCI
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¢ & JS aa Acetyl chloride Jsl il 2 L 1-6

a) Methanol , b) Dimethyl amine
¢) 2,3-Dimethyl-1-octanol , d) Sodium acetate
a) b)

CH;——C——O0CH; , CHz——C—N(CHs),

o) CH,

) I

CHz——C——0——CHy~CH—CH{(CH,);CHs ” ”

d)
CH, CH;—C—0—C—CHjs

oalaal) el jaedi edletds / Ll
L 20 5Sial) Al g 5K oalanV1 o Gile Clay i) Jlai ¢ (Alal) Jlasl)
0 0

CHz——C——0—C——CHj, + H0 ——> 2 CH,CO;H

0
H CO,H
bl 5 e da e
O + H,O >
H CO,H
0]

585 LS g K (aen ) Hydrogen chloride HCI g Giaes 2y 500e3) Jay o 084y

o b LS aaal
(0] 0] O (e
DT
R Yo7 DRorR R~ oH o DRorR
O O 0 O
/|(|:\ /ﬂ\ + HCI |C|I + |C|)
CHs 0 CHs cHy” oH o cH,
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L e et Jelds sy cilind) aa Jolial)
0

CHs_C_O_C'CH3 + (02H5)2NH _— CHg_C_N(C2H5)2 + HO_C'CH3

c <l il Jelail) 1 e iy e gasl) aa Jo il
0]

CH3~C——0——C-CHjs + CH3CH,CH,OH — CH3—C——0CH,CH,CH;z + HO—C-CH,

Al Y saS N S claaall 1) il s J s s J1JEAY) Jelds
o] o] 0
” ” [H] ” [H]
R—C—O—C—R ———> 2R—C—H

2 R—CH,-OH

¢ b Laa JS e Acetic anhydride Jol @il s L 2-6
,  b) Acetic acid

O| 0] OH

a) 3-Pentanol
a)

CHy~C—0~C-CHg+ CHyg~CHy~CH-CHy~CHg —— (CH3CH,),CH—0~C-CHjz + CHz~C—OH
b) No reaction

¢ Sl S ) (e JS M) Succinic anhydride Js3 i 3-6
a) 4-Phenyl butanoyl chloride , b) Tetralone
a)

o}

I
CB «a
Hzc/( AICI5 "NCH,CH,CO,H
| O + —_—
0

B-Benzoyl propionic acid

CH20H20H2COCI CHZ\
PC|5 CHchchZH Zn, H+
B PR
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CH, CH,CH,CO,H
Polyphosphoric acid
or H2804
<) i) edlelds / GG

e (e Al Aol of s ila suei) (e dlasS Al ld B < jiu) s
Iih e Crim 4k AR gl g Lin g S imaad) ) Lile ol 5yl i+ ilal) sl

A g a e hagl) o i) ading 5 ¢ b€ gy jSI alaa¥) g Y a Sl (e JSU jpians Jelall
- b S el

b)

@Se Jelii a5 LS 5 SN (maally Jsasll e Jganl) 4 o ¢ udaand) Jangl) (& Jladll -
A e elall (s g 33 Al gead Ty

O
I

C
~ C
OC2Hs  H,0/H" “SoH
—_— + C2H5OH

clas Joasll ity e (g 388 J slas aa JiuY) (pdoad die: (Guaill ) g2 b gl) A& Sl .
5 S o sagl) ol carboxylate O sl Cian s (oSe e Joli 5a 5 LS g KU aeal)
O (50 e il ALl Al a5l T ks

0]
I

C
~ C
OC2H5 H,0 \O‘ Na+
B
NaOH + C,H50OH

35as s Cpmdall e dpinall (alea) Ol il e 3 5ke & g8l O : Saponification Cruadl)
- Oamdall s (O siba) (Sl el o g geall &Sl i 5 Gaea ke Al Eaaay NaOH Jie s 58

0
|

O
I

Aol ALy s A€ 50 S a3l sl sl 520 gocll 230l 0 sl 0 8 e 50 2 il
Dl s JSE e 588 Al g diaall aldl S 5 8 Aladal)
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Cratil e U KOH 3228l bl jaile axe (e 3 e s 1 Saponification number Galll a8
- @ 3 sl (e 2al 6l e
H,C—O—COR H,C—OH
HC—O—COR +3NaOH —— » HC—OH + 3RCOO'Na*

H,C—O——COR H,C—OH
Glyceride Glycerol Soap

O ol Cale Al abaal) 8 g8y 1) Palmitodistearin =1 guadill 3ie cuual 4-6

€862 s 4 Al
H,C——O——CO—(CHj)44CH3 glycerol
+
HC—O—CO—(CH;)4CH3; + 3KOH —— K-palmitate
+
H,C——O——CO—(CH,)1¢CHj 2K-stearate

MW of KOH = 56
3x56=168 g of KOH
- NN 3 sl e pax 862 (uail 0 3 ax 168

168x10° mg KOH

Saponification number =
862 g triglyceride

=194.9 mg KOH / g triglyceride

p gl gl LS g0 (e aala 47,5 ) gliag A G e 3 @) G aala 250 G35 Al 5-6
sl ) R DA b padall D Sad) sl el ¢ Guaill

475x10%g 4
m— 2.827x10™ moles
250x1073 g
W=""" "~ =~ - 384 I
2e27xi0d  oodg/mo
Aaadla
U"“"“AJ/U""(‘A ]00&..4 JCLQ.L!‘fIJ/ Jedll Slal ya 02e 38 : Jodine Numberg‘_)}gj/ REPY/
) g:3:5_7.//

100 X Lo IC=Chils e X 2ol A iadl sl
A maadl i jadl el

:;5_}_#/!_'_:.:.5‘
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L3l O pala 578 (A sa w3l (e aade 680 cllgtion S 3 gal) a3 <3 Jelih 6-6
¢ A 3y pedal) g 5 A Baga gall L g 30 ayl g 1) dae a8
884 52 Al Al sl ol Lale w3l gagall B 9 e

A 1) Al Sl Gl 3 0l (ge Jige IS OY a3 e J s IS ellginnall 2 gl Y 50 230 i |
0.578 g, _ Wtgl
0.680 g Oil 884 g Oil
751.4 g/ mol s <l e Jse JSS a5l e gl o550 [

253.8=126.9 x 2 =25l 3l (34l
=25l OY g 22

751.4g ) o
25389/ mol 2.96 moles I, / mole of QOil
- Nl sl e g5 e ISV dagl 55 B g A5 1) daal 5 ) dae [
Pl -
lodine number = /914 -
884 x 100 = 85

o Ll (11t Uiy g o il a8 Bl ) o5 il ) oa o) ¢ syl iy () )
- Jsilinall y cliay sill men i) oy Ll o s i) 5l e Jlaiy Siad pamanl) Jass 1)

CH(OCHj); + Hy0 —H_ s H—C—OCH; + 2 CH3;OH
) Jsaiyy jiuY) aw Carbanion Jeliis e sa : Claisen condensation ¢S il

LS Jiad S Y (sl e Y (50 o8 duaeall g-hydrogen Jeliis cus B-Keto ester
-1 b WS Ethyl-3-oxo-butanoate ziué Ethyl acetate (e Oy

I
THZ_C_O_CHZCH3
H NaOEt
CH;—C—CH,-C—0O——CH,CH
(@] ethanol zs - 2 2CH3 + CHyCH,OH

CH3_C_O_CH20H3
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i

b I C-H Al ) Lpnhad sy O TnY) 6 duia s g-hydrogen o557
oA ik pe i g ST de pane

Ly Gl giS g Oyt G of Ll & yin Y] G o IS G g o K m
a-hydrogen e <l jall s/ g sins of

O ) 0O

O—0

| 1) LDA/THF | |

‘OCHZCH?: +TH2_C_O_CH2CH3W> C_CHZ_C_OCHQCH:;
@ H @ + CH3CH,0H

Claisen condensation
of two different esters

O 0
il

| I
1 2 4
Ph—C—OCH,CH; + CHy~C— CHs ;’)LHD’; L Ph——C—CH,—C——CHg * CH;CH,OH
3

g 1-Phenyl butane-1,3-dione

Claisen condensation
of a ketone with an esters

LDA= Lithium diisopropyl amide

JAh 05 LSS Gaan 3ae Wl diester AUl cl yiay) dadles die 1 Glayn Al 0y oS

Dieckmann cyclization — < _ay 4udi (5 ]l

i
a_ —C~ o} o}
(|:H2 O——CH,CHs I JJ\
c
(|:H2 1) NaOEt , ethanol H2C/ ScH O——CH,CHjs
“CHZ\H/O—CHchs
o
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St o LS il 558 ) gty ol Aale) e

T i
AN J\ <|l
H,C CH  “O—CHLCHy o0 H,c” O CH,
H,C CH;, H2C|) (|3H2
LY saS s Sl die iy Jeld e 3 jle a5 (5 aLAI Jadl)
0
g

C
~ ~
OCHe _wwg N2, Chyon
ether 3

LAH Tyaite i€y 5 LiAIH, alaiil aied Y saS ) @l iyl O30 4 5 0 J) 358 Je s
= b LS A @Y S de Jeans

9 OH
: 1) LiAIH, / eth
CH3CH,CH=CH—C——0CH,CHj 2; H'Sof S > CHyCH,CH=CH—CH, + HOCH,CHs

Jsalsapall e deassLils o 35l 8 DIBAH = Diisobutyl aluminum hydride alaaiul dic
LS

O o)

: 1) DIBHA / Tol |
CHsCH,CHy~CHy— C——OCH,CH, g% G CH,CH,~ CHy—C-H + HOCH,CHy

(l)H
C
SOCH,  1)2Ph—MgBr
2) Hz0*

96%

0O=0
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5 pall) Jeis
(|) (|) c—CH2

(0]
H;CO— 4@(': OCHy—OH OH b ‘|>H C|>H2 CH,-0 Q@| —O-CHy~ CH2+3CH30H

Dimethyl terephthalate

szo3 || CHyOH

CH2 CH,-O C O CH,— H C OCH,-CH,-0O +C|;H o
n .
2

Poly(ethylene)terephthalate
[PETE]

e Jeliby Ladie gl dpcaeal) Cag ylall cind J gl ae jinl) delih Lodie : &Y gadl) g Jolinl)
ISl 5 5o (8 JoSIV) e sama Jaint Cum auia i) ) 5S5 Apnell) i 51l cuns alkoxide
Transesterification asb Jeldll 138 CGaays iy (s 5a (8 CpanSYL ddag jal) JSIY) de soney

R—C—OCH; + R'—OH =—==R—C—O0R' + CHZ;OH

O O
—C—OCH; + CH5CH,CH,CH,0H ===== Ph—C—0OCH,CH,CH,CH; + CH3OH
Methyl benzoate 1-Butanol Butyl benzoate Methanol
(excess) 72%

e i gdl) (an Gl gl g <l i)
b i) Lganl (pa g Ay gaall Ble Ll 85 5 S A paal 4y ) i sil) al a1l iy o)

(s 51 5l o sag s T3 B () oS8 pH= 07 e dddle Gl U5 e aa) g8 A1 Triphosphate
%ﬂ\w@w\b}l\@iﬁju)ﬁ‘;mb}

L
CHy7—C—0—PR—0O0H CH;—O—PR—0—CHj3
o~ O—CHgs;
Acetyl phosphate Trimethyl phosphate
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i

Lunan o S oS ) s sil] inan (6 foi S puigl] e gane Dpiaas o
5 )it o STl sae bl o LIS jsdyy [ Ll S g jSI ol an Y1 6 Lg iDLt
ol LalS 5,30 Jaa cpnaaSYI <) j3 oae of j LalS Coun o s8N 5 455 gdu gdl)
55 a st o) ) i iSTY g o g (ML 5 - 182085 s - s g lgriinad
Ol 288 il S 5 i) e il Il il STV o il 18 Cpuani SV

. Luaas/ ol jid

S LIAIH, ge 45Y) il iul) Jolil (e dad gial) il i) iS) 7-6

a) CH3~CH,~CH;~CH—C——O0CH; . b) Phenyl benzoate

CH3

1) LiAlHy4 , ether
a) CHg_CHz_CHz_CH_C_OCHg, 2)H o
3

Chy CHs

(0]
é': CH,-OH HO
~ 1) LiAlH4 , ether

_—_—m

Slaay /
A8 Capy Al Cag il o Uins Ll W) pae il g maadl (sl ol 3 cilaneY) e ¢ Aladl Jlail)
lehalis

aaat) hugll .

CHg=CHy~CHy~CH—CH,~OH + CH4OH

CH3(CHp)s——C—NH, —H39" | CHy(CH,)s——C—OH + NH,*

Caproic acid

é&m\hmj\gé.g

CHs——C——NH(CH,),CHs % CH,COO™ + HyN(CH,),CHs
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JIAY) Jelis

1) LiAlH4 / eth
CHy——C——NH(CHy)4CHs 2))H' o“ > CHs~CH,——NH(CH,),CHs

2 95%

o~ g0 Gaob e nitriles ) A5Y) @l Jsai o (Sa : Dehydration stall g3 Jelds
- Al Cadl <Y alaaiul cla

Thionyl chloride (SOCI,) , Phosphorus pentoxide (P20s) ,
Phosphoryl trichloride (POCl3) Acetic anhydride

0 H
I

primary amides

CHs;~C—N dehydration of CH;~C==N +H,0
\
H
LS Ly il 1Sl 5 a5 i) Jio 4y gunal) o) sall jpmni 8 Nitriles S e padius
S 2 eS Joe il (Y elldy Jgig o e sl cudeS Acetonitrile CHa-CEND adiiny
(P-=2) Lu s 38

H,O / NaOH
NH; + RCO, Na <2282 ﬁHz ﬁ
\ +
R—c=NRRH/H,_ pr c—o0orR 12, R—Cc—O0R
Imino-ester Ester
(NH,),SO, + 2 RCO,H 1230474120 |
I I
H>O / HCI +
o 2 = R—C—NH, H2/H_p ¢ on
1) CHzMg Amide Carboxylic acid
R—C—CH, 2Ll
Ketone 2) Hs0
CilisaY) sl Jelii g 51 Jaigo SN 48 gana £ 38
o)
NaOH , B
(CH3)3C-CH,——C——NH, H""g *Arz (CHa)3C-CH,——NH,
2 )

99%
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§ A0Y) oy gall) 5 2t i 8-6
Benzene— N-(p-Bromo phenyl)acetamide

NO, NH,
HN—C——CHj;
HNO3 . Sn/HCI CHsCocCl
H,S0y4 . Conc I —_—
1
N—C—CH,

/@/ Brz [ FeBrs
Br

Benzene—Ethyl benzoate

o
COOH C—OCHZCH3

CH3C| KMnO
—Ao @ 4 CH3CH20H

Propanoic acid—Methyl-2-bromo propanoate

)

SOC|2 | Br2/P |
CHz=CH,~C——OH ——2» CHy~CH,~C—Cl —2— CH;~CH—C—Cl

Br O

CHz~CH—C——0CH, <—2"
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Isopropyl bromide —2-Methyl propanoyl chloride

CHy CH,3 CH; O

) Mg KMnO,

]
CHy~ CH—Br o CHs CH—CH,~OH———> CHy~CH—C—OH

CH; O

PCI
CHs;~CH—C—ClI 2

Butanoic acid —2-Chloro butanoyl chloride

SOCI
CHyCHz~CHy~C——OH ——2 CH3~CH,~CHy~C——Cl —~=>» GH;~CH,~CH—C—Cl
succinimide

Cl

Ethanoyl chloride — Acetone

O

CH;——C—CI + 2 NH3 —— CHz;——C——NH, + NH,CI

SOCl,

1) CH3Mgl _
CH3_C_CH3 4)—0 CH3_C:N + 802 +2 HCI
2) Hj *
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adigd

¢ A0 s pall AU s 1Y 98 L 9-6

a) p-Bromo phenyl acetamide , b) 2,2-Dimethyl hexanamide
c¢) Ethyl-p-amino benzoate , d) o-Hydroxy benzamide
e) NV,N-Dimethyl methanamide , f) m-Chloro benzoyl chloride
g) Butanoic anhydride
A S pal (0 0 JS) i sl ] 10-6

0 CHa 0 0
CH3CH2—C—O—(|3H—CH3 , CHscHZ—C—o—ll—CH3
O CHs
CH3CH;——C—N——CH,CH; | CH3CH,——C——N(CHa),
o) o)
cl ﬂ—u O,N |C|)—OCH3
o) 0 0
CH3—C|:—CH20H2—C—CI , CHsCH=CH—C—Cl

¢ paaall 5354l daadl ol a5 € 33l aa Oleic acid Jols Aslas ciiS) 11-6

(90 i sadl)

S pedall i 5all ¢ o) s gile il 230 b (3 ) e Al (el a8 (1S3 12-6
€

(730.4 isal)

Lyl g ) aas as8 210 52 Lgd Cmaail) 089 68 9 AR w3l (e Al a gl 8 ) csale 13) 13-6
¢ AR b pealall (a5 IS A Baga sall A g3

(Ol gl )
¢ 40Ul @il jall ) N-Ethyl benzamide <S4l Jsa3 S 14-6
a) Benzoicacid , b) Benzyl alcohol , ¢) PhCH,NHCH,CHj;

¢ Phthalic anhydride g Jsiisall (s (88 22l g JoUi (e 28 glall @il 92 e 15-6
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¢ 40y sl & (el gil) Jasi 16-6

i) H\C __COoM
| 150°C

? + HO

C 90%
H/ \C02H
Maleic acid

ii) (CH3C0),0 + (CH3)3C-OH ————> 2

COOCH;

iii)
@\ roH — MM 54 CHyOH
NO, HCl _
CONH,
iv) KOH , Br ,
—_— Y
H0, A 87%
Br
CH,~C=N
v H,0 ,HCI 5
40°C '

. ?
vi) CH,=CH—C—0OH —> CH,=CH—C—Cl

0 (@]
COCI OH
vi) . _NeoH
agqueous :
0]
.. - _n HA
Vi) CH,=—=CH—C——0CHj3 + 1-Butanol ————om= ?

94%
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CO,H

1) NaOH , EtOH R H30*, A )
> —eeee
2) H30+ " [4

viii) (CHyp)s
CO,H

ix) CH——C—0O—C—CHsz + 2 CHsNH, ——— ?

1) LiAIH
X) Ph—CH,-G—OCH; ——2 9
2) H3O+

CH; O

Xi) CHy—CH,~CH—C—NH, =222, 2

. socl,
xil) Ph—CH,—-CH,—~C—OH I—> ?
2

0]
OFEt 1) NaOEt , EtOH
xiii) EtO - ?
2) H30*
(0]
xiv) CHCI3 + 3 CH3CH,O" Na* ——— ?

$ A0y e gasll judant b daladiad GSay @) Uy > AL Gl g cauliall jiuY) 8 L 17-6
a) 2-Phenyl-2-propanol , b) 1,1-Diphenyl ethanol , c) 3-Ethyl-3-heptanol
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Lgiliidia g cilisaY)
Amines and Amine Derivatives

Ui 5aY) (e RS a yind )5y pmall am s 5il) LS ja (e e sane Lgdl e linaY1 oy
- ASH 5 Ay e Ao ganay STl Cpn s a8 Jlaialy

-

Asaudil)
1315 « amine 4alSs aiii a3 an¥) i il sle ) ye e e ganall 838 eland LS 2 dalide 4 guiac
tri, di Laxe o Jai il Lol aaiid dgliie gl 4 sanl) Cle ganall cuilS

Ao sanaS (el de panae dpand oy (5 AT il 5 Cile gana s (el A gana Ly (Al LS ) B
amino 4asiua

il

-

—t (o) iy g L ga¥) e Aatisal) Cpa g gl 3 230 o Aaday Ciiiali . ]

Ladh saal 5 G s 528 550 Lead Jasind Al i) a5 Primary amines R-NH, 4 gl cilisal
A geac A senar

+ Alia
CH;
10
C H3_ C_ N H2 10
1° H2N_CH2_CH2_OH
CH3CH,—NH, CH4 Ethanol amine
Ethyl amine tert-Butyl amine [2-Amino ethanol]
3 2 1
CHZZCH_CHZ_NHz 1° 1°
. H2N_CH2_CH2_CH2_CH2_NH2
2-Propenamine
[Allyl amine] 1,4-Butanediamine
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O 92 G 3 JIaind (e i Sl L) oo : Secondary amines Ry-NH 45636 cilisal

. A4
2° 20

(CH3)2NH CH3CH,——NH—CHj (CH3),HC——NH—CH(CHs),

Dimethyl amine Ethyl methyl amine Diisopropyl amine

O 9l Gl aes Jlasiad (e i Al L) a5 1 Tertiary amines RyN 486 <l

a4
CH3\ /CHZCH3
N
CHjy
N_CH2CH2CH3
CHs;
N,N-Dimethyl propyl amine N-Ethyl-N-methyl cyclohexane amine
ddaada

5575 O S 3 e 1o ST e o pind ) 4 ) e panall sV Ay ey w
L e il 3 )3 e Alvis 5 RY) Cle ganal

CH,CH
2 N(CH3),

CH3_N_CH2CH20H3 4 3 2 1
Ethyl methyl propylamine CH;~CH—CH,~COOH
[N-ethyl-N-methyl-1-propanamine] 3-(N,N-Dimethyl amino) butanoic acid

- UJ‘MJZ\TUM‘&M‘&JSU"; daling gl D
LSl e sana e B le Ay sumall Cile ganall sl de ganall (5S35 AU cilisal
DAY e sas) 5 o e seae e s siad Al il s Ala gl cilisal

NH,
N(C5Hs),
@ H
Amino benzene ©/ @

[Aniline] N,N-Diethyl aniline Diphenyl aniline
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adiada
Aniline 45 o s/ (ol by CldiiaS | ans 4iila g Y] CiliseY) Lparsi 2ic m

CHj

CH; CH,
@NHZ @Nﬁ @—N<—CH3 cr

N-Methyl aniline CH,
m-Toluidine [N-Methyl benzene amine] N,N,N-Trimethyl anilinium chloride

O 5 i B3 i Aila il 4 ¢ Heterocyclic amines dwdlaiall e 4kl ciliny) . 3
Al elanly ansiy Llils 8 ST gl saal

p8aa) 5 en s i 3,0 o (5 siad Al Adlall s any

L ey 4tat¥) i el & glull i @l O
vasall 28 Pyrrolidine 2 55 ¢ dxpie Slala I3 CN—H T
. Sl sy a5 Pyrroline i) H
Pyrrolidine Piperidine
. . . /
c\M\QH@ﬂ\&JHﬂ\#J}N\@Qﬁ ‘N—H
sl eall a2l YA 8 3 g sall (el 8 =~
. . Pyrrole
/
Aprlall sl e 53€  Pyridine s - |
NAD* 253 S5 B (el Jin dalgll N
Pyridine

X X
30 (e (5 s—ind A gla g, il \ ! P
Oatiila gl pala g B2 Al g Cpan g - 7 N
NH

ey Y1 paaall = Indole 155 - Isoquinc:)line Quinol(iJIée
. ”, ¢. \aL}S)A\ "y o\ﬁﬁuﬁ ndole bp 243°C bp 238
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O O3 (e iat Al SaY) Gl oo

Ua—aall H Imidazole -ds a2 a5
P ala & A gy Ol B ‘\A‘x'\ J [ ]
B oxlid 2 Pyrimidine Imidazole Pyrlmldme
mp 90°C mp 22°C Pyrazme

DO O3 e ST e (st ) el any -

Purine , Pyrimidine <lik 5< (j:
oalas¥l 8335 pall 2l gll g ULy NH\ //
Ll Tetrazole Purine

adaada
LS o ot 5 AIKAIOCS <y sl Lot 5 Lol i 5 S5 e Zuilnd) e a5 m
Lgily ey § Clilaill aey 4 50le 22/ 557 1 Nicotine , Caffeine cLis cuS silf saies
RETRR-N/RRSP TN RSP R

QN
1

Nicotine Caffeine

a0k a5l 33 lagi 55 Leaie : Quaternary ammonium salts el aJ-,-.i-'UA‘Y\ Cﬂ-ﬂi
o Lo 05855 A e A Jan (o g 52l 33 e s (B LS Caia Y Lgild e sane
e bl s ) # 3l
R
+ —
R—N—R X

R
R=R,Ar,H
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Al d o e dy o all Cle sanall daan 3 2Ly RINTX Aol )l a s sal) 20l dpa S0 i
.l & 589 e & ammonium

AL
CH 3 CH 3
_ + _
CHs~N—H NO; CHs~N—CHs; OH
CHj
Trimethyl amr?flonium nitrate Tetramethyl ammonium hydroxide
el juans

3ae ) Al -l dallaa s L sa¥) e SIV) Al Je i die ;L gal) aa JuSIY) Al Jeldis ]
e 2l L g1 (e B 5 5 alasin) Sy 5 Baaiall LISV Cany dpaae e 48y yha L3S 5 ¢ el i

Csadeial) AISIYY
CH3~CH,~CH,~Br + NH3 — CH;~CH,~CH,~NH, + (CH3CH,CH,),NH
45% 43%
+
(CH3CH,CH,)3N
Trace

<CH3CHZCH2>4*I\]L Br

duled s Lgie i Al dala s 4ila il je i (Al Gasl o dihaloalkane Jelii i
Al

CH,

_ N

CHy~CHy=CH,~CH, 5 N2 HG™ CH, o g
H,C——CH

Br Br 2 2
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z o o5 5L s s adla aeazide ion Nj aius : Azide synthesis 2¥0 giatli - 2
) B sale LY 251 AU e Jalail) die a3l )3l sy ¢ ) alkylazide RN

2 1 + _
CH,~CH,—Br CHy=CH;mN=—=N=—7N

NaN3
—
ethanol

2-Phenyl ethyl azide

CHZ_CHZ_NHz

@/ 1) LiAlH, /ethanol
2) H,0

2-Phenyl ethyl amine
98%

Hofmann and Curtius < 5 33} 3

0O
Hofmann rearrangement : R—C—NH2 % R_NH2 + CO2
2

CHy;——C—NH,

|| NaOH , Br
— o> CHy—NH, +CO,

2

O

. - H,0
Curtius rearrangement : R——C——N=—=N=—7"N ——————» R-NH, + CO, + N,
A

ply ClinaY) yaiasil 45, k) o3a oy : Phthalimide alkylation 4malUdl) aladicd; A1) - 4
Al sY) el jaaadl aa3%d s Gabriel amine synthesis

O
_ 1) DMF
@CHQ—Br + Nk 2 @CHZ—NHz
2) OH"/ H,0
81%
(0]

Potassium phthalimide
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Reduction of Nitriles and Amides <as¥) g b il J) 54 .

RCN —
1) LiAlH4 /ethanol

2) HyO
R_C_NH2 10 Amines

RCH,NH,

e Ladails 5 LAH aoe A 5) cilinal i 0 (S Cum 3aal 5 () 58 33 Adla Y &l sl padiud
(e i sy (B e el

R—X —N » R—C=N . R—CH,NH,

OH

CHZ_N H2
DUAH, _ 3)OH
e
2) HCI , H,0

B, og st e dmadiall st s SN LS e ) sibal) A} e 5 le 450 Michael 48L)
Al el o5 LAH alaaiuls Ji i) de sana 48 J 583 O (Sa 63 cyanohydrins g
-: b WS B-Hydroxy , a-Hydroxy amine

1) LiAlHg4  3) OH"
CH==CH—C~—CH3 ~=» CH,~—CH,~C—CH 3ﬁ>)—> CH,—CH,~C—CHj
3

CN NH,

LS yo i i 0 )SH A ganal L g1 Qi) (3 ke e LD oty - el gisl) g cilad i) (e - 6
A Y AL Jelall 1ha Gy Eua Gl e Jiasid Ul s = jae o5 Imines (o
-1 st WS Reductive amination
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NH
3 1° Amine
Hy / cat.
I ” - RNH  _  2° Amine
R c z Hy / cat.
Z=RorH
RoNH 3° Amine
Hy / cat.
O N H2
CH,~C—CHjs CH;=CH-CHjs
NH;
H2 / Ni
Phenyl-2-propanone Amphetamine
0 CHs

\ /CHS
NaBH3CN
+
NH(CH3) H3OH @ 85%

N,N-Dimethyl cyclohexane amine
Reduction of Nitro compounds g <l y J) 581 -
NO,

—>

or SnCl, , HCI

CHs

NO,
+ Fe HCl/ethanol HCI/ethanoI
.ﬂ)
NO,
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O sl 2 S (e B3 same A aladinly lld g a8 Baal 5 g 510 e gana A 8 aSall Sy
LISl ol L) gl

NO, NH,
H,S
NH3 / ethanol o
NO, NO,

€ (5 AT B pa (g8 (a8 e el 2l (e AU cilinal) o J peaal) ¢Sy hS iy 1-7
a) CH3~CH;=NH—CH(CHjs), , b) N-Methyl cyclopentyl amine
a) From aldehyde :
CH3 O

| H, / Ni
—_—

CHz=CH—NH; + CH,—C—H CH3~CH,~NH—CH(CH3),

From ketone :
(@]

| Hy / Ni

CH3~CH;"NH; + CH,—C—H CHz~CHy~NH—CH(CHj),

b) From ketone

o NH/CH3
CHs-NH, + é N
From aldehyde
NH; NH— CHs
I
¢ He—Gpy _te/Ni
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Olad g cu S Bake ) (3uob e A i) padaadt aadiu o ey Al Gl jal) A L 2-7

§ oSy
a) (CH3)3C-CH,-CHy-NH, b) H3C-@—NH2

a) 4,4-Dimethyl pentanamide or  4,4-Dimethyl pentanoyl azide
b) p-Methyl benzamide or p-Methyl benzoyl azide

¢ A1 Bl gadl) g 2 S 3.7
1) m-Nitro acetophenone [1 m-Ethyl aniline
2) p-Nitro-tert-butyl benzene [} 3-Chloro-4-tert-butyl aniline
3)Benzyl chloride — (2-Phenyl ethyl) amine

1

C_CH3 CH2 CH3

O
__HpPd
ethanol
CH3 CH3
@ _ChiFe @/ Sn /HCI @/

@ CI+NaCN—>@ Hy—C=N —Lo @CHQ‘CHQ‘NHz

N
Benzyl cyanide 2) H30

[Phenyl acetonitrile]
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Physical properties 4L 3l al A1)
3 Led AL il 3 s SV e il ) e Ao glile cila ja clinadl s gllid) Ay 3. 1
ey o o A s 5o Jal 5 ) (0 5S4 31 5 405V lina¥) 5 e casy lld g g 3adl (550
Ll Alad ) ALyl

CHj;
CH3—CH,~CH,~CHy—NH, (CoH5)NH - CH3=CH;—N(CHz),  CH3-CH,~CH-CHj

boiling point : 77.8°C 56.3°C 37.5°C 27.8°C
dipole moment : 14D 1.2-13D 0.6D 0D

Akl g i gl Japdl el

(CH3CH,),NH (CH3CH,),0 CH3(CH,)3CH3
boiling point : 56.3°C 37.5°C 36°C
dipole moment : 1.2-1.3D 1.18 D 0D

8% e Al g il 655l A L AL Y el Glle il ) e BB e s il
O Apman T Y 5alll Y e Led oS5 A (e o 58 Atan 5 dail 55 65 e Y a

sl
CH3;CH,CH,CH,0H CH3CH,CH,CH,;NH,
boiling point : 117.3°C 77.8°C
dipole moment : 1.63D 1.40D

OO 830 3 Al g 55 slall 8 A gy i sal) () 5d) Aadiie cilineY) cshi: Al edll - 2
RESN
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Chemical properties 4xibassl (a) gl

Basicity 4@ /9

ilinad A ilaasl (al sal) alana 8 aSaiall ga cua gyl 33 e oyl e i g s 55 )
elall g ) LAY g Y gakll Aaeld (o 85 e il aclE et g ¢ Jab oIS g g 82c 8 Jamy 43Y
Caaag elall & (el gl 53 2ied basicity constant Ky dpaell uliaS saclall (s ol aoding

R-NH, + H,0 R-NH,* + OH-

_ [R-NH3"] [OH]]
o™ [R-NH,]

pKu= - log Ky
el 3055 Ml 555l oY) A )5 ( pK e 8 ) K e ) 3 LIS

-t 4 WS ammonium ion RNH;" dsdaes (e Lealitiul Sy pKy sl K a8 48 j2e a2 dlla 8

RNH;* + H,0 RNH, + H30"

[R-NH;] [H307]
[R-NH;"]

a

[R-M] [Hy0"]

Maltto™ [ R

Ka.Kp= [H30%] [OH] = K,, = 1x10™™

Ry IOH]
RHF]

K
pKa + PKp =14 { Kfﬁ' Kp = K, }
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s O it Ald) calaal) (e
e o g saY) gl Apaes (858 S K Aed g Siladie
CAlle Aae @) 055 (3S pK, ) Bosea Kpdad S laxiejj

)_\S\ 13.\3‘2” u\_\.\.n‘ﬁ\ u\ Aaid u.\;j‘)_u.\“ DJJ_’ A_Lu.u.d\ u\.c}a;.d\ Al &_’U.\AY\ 4.13:13 alids
JSIV) Ao gama () s @l 8 ) 5 L g1 (e Apae 8 81 Aila 5 )Y CilinaY) 5 L s (e dpacd
e L6538 (38 il 555 e L 1) 555505 e et 5SS il

- 0585k Bl Y

Gy s o) dpae B e el Al Gl of aa Clael) daclE e liel) dpaclE 4 )lie i
2 (5 a (B ol e il L) sl w68 Gy
1

R/C\ M . o

H Resonance stabilization

(|)_
C H

'\‘l‘/
!

pe uny Tl J81 (5 Uil i) 1) (5l maay ¥ s alle 206Y) Ll e

A pall Dl 5 o
o

o

/ NH3

I Sga) 5l oy 5l ey @13 g Lac W) B LS A8 aan jraa LalS cilalisD)
s Al bl g 51 ety ) A8lal) ans jia (s0% Cus [-strain et S 5 Internal strain
el g e Ja5 UL o Al 45 Sl Gl HAll g ddia [l

CH3
CHS\ CH3\ \:/,/

G lall dp gl agi
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il 055 Uil s () Aol s b e (55 gd s S de sana (52 S 3 Ll Ll
e ld i (555 pal) lall LS all & i s SI) e sana 8 13g]5 Al g S

-

- Ay el Laeld
-t b WS Uil 3oy Y g Wl ) shall o4 Methyl amines 4eld &6 -
NH; < CHsNH, < (CHg)zNH < (CH3)3N

A Al e o as G g 3l sl (e Al Jallaall el daeld calias
e LSy la s L a1 Apaeld (e e (0S5 a5 Al 5Y) el (e el dpacld
syl 55 e g IV A e

LY el g 391 Dl & sbsa sl Conal (el JuS 50 Bpacld (S5 lall Jilladl) 8 -

Jaad Cua Jolaall il e aaiad o cpag il 553 e A g IV AU e adtiad Y
e Aalioaal) A8 Y) iy A sdiadl L)) 90 Gaany ST alaal JBUAY dlagd) Cile gandl)
Front WY slgaYl Coyey 550 138 5 ac il g (aaall (p Alal) 00 @l e Lgaws
F-strain T_aide S g strain
(@Il paaall & oLiaf sl gall pKa?:‘é)

2° 1° 3°

(CH3)2NH > CH3NH2 > (CH3)3N

PK, 10.72 10.64 9.7
2° 1° 3°
(CH3CH,),NH > CH3CH,NH, = (CH3CH,)3N
PKa 10.98 10.75 10.76
2° 1° 3°
(CH3CH,CH5,),NH > CH3CHL,CHLoNH, > (CH3CHLCH,)3N
PKa 10.98 10.67 10.64

0

1° 30
(CH3CH20H20H2)2NH > CH3CH20H20H2NH2 > (CH3CH20H20H2)3N
PKy 10.61 10.56 10.45

Al alga ) il Co ey 58l @lld g IV Cle sane aaa B0l 5y e A2eld J55 -

O sl 3,0 e JSIVI e sane 585 Lanind B-strain |saise iS4 5 Back-strain

s <l dda Jlexind 524y 5 @l Anua (a1 450 ) gl e Jast Lild aaall 3 Tan 5 5
Al e g S 5 3 p s Adia Baly 5 oyl 5 1) 020
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CHs
(CH3CH,)3N  (CH3CH,CH,)3N <CH3—CH—CH;~N
3
PKa 10.76 10.64 10.42

® =P T

N
®—N© = O CNO
& s >

-0 I AESE clial) b AL agay)

O5Sis AR Mgal @lia 3 Y analls ran SV Cle gaan osSilarie
(168,85 ) e dhaclal)

b sie AR dga) s aaall dassie ST Cle gana (28, dSA0 A) i
3,3 daad amall e (e aall 1) aaalls 50 LSV Gl sans Jeatilarie i
nggyjjp+spzuﬁéﬁﬁ\h@4j}gjw\ sl 3l s gyl
. dgaclsl)
Eun ) Slse) Lael8 (e S B Ale 5 ,Y) Sline¥) 4aeld ) ¢ Aila g ) cilinal) dyael8 2
a2 ) Aniline &> & ol e cyclohexyl amine g« aniline 43t J3A (e &b ety

e ) Jai ) 555l adal ) 5 )08 a8 (a5 55l 550 (e g SV g ) S

NH, NH,

pK, 4.62 10.64
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.l sy
At
NH
NH, NH, 2 NH, NHCH, N(CHz),  NH,
Cl
CHs
cl
cl o- 438
pK,  2.62 332 3.81 4.62 4.85 5.06 m- 467

Conjugate-acid (3l -l paeall pK, asf

Anilinium U sY pK, a8 (axs g sy U Jsaal)

e\
X\Q/NH3

X -NH2 -OCH3 -CH3 -H -Cl -Br -CN -N02
pK. 6.15 5.34 5,07 462 3.81 3.86 1.74 1.0

ddladiall b Adl) clill Aaeld. 3

O sl 3,0 Al 5 jeS ) LalS g caangll 8 g elld 3dim 8y 3o a5 il 53 Al 5 5eS Sla 33
s ) 85 UL g dad 1 e g SN e Al s ol g Lebde s 6 LS

Y Q 0.9

| sp> <—N sp><«—N
H H
pK, 11.30 5.25 pKa 11.27 = Zero

¢ el el A Al 71959 A& QS e 61 4-7
1) CHsCH,NH, ,  CH3CH,CONH,
2) NaOH , CH;3NH,
3) CHsNHCHs , CH3;OCH;

1) CH3CH,NH, , 2) NaOH , 3) CH3NHCH;
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 Cpag sl
S 53 e ST A gl A g 5nil) 53 Jaai g il (53S0 (il e Gl sy

H

R—O—R + H,0 =—((F R—Q—R + OH"

H

R—NH—R + H)0 =— . R—NH—R +OH

oS jall pky, 4ad (<5 2 <3 9,33 2 Benzyl ammonium (=Y pK, 4—d <l 13) 6-7
¢ Benzyl amine
pKa +pKy=1411 pKy =14 —pK, =14 - 9.33 =4.67

ENF3 , NH33laly daeld o cpaldh cpby ol e 6l 7-7
o O sl 0 Ll ¢ G e Al A Jaad a5 53000 353 0¥ 4008 e (5 5l 58 NH,
J#\BJ&@M\MMJJ@S\M&JL”M\LA&NF3[5);

¢ 4 K, a JMA (e Nitroaniline <3Sdia dpac B judi i 8-7

N NH,
NH, NH
h @\
1.67

K, = 3.4x 107 0.10

a

Z) oV (e Uise adign 8 55l Ao gana il anal @lld g ) IS <)l (S < Uise (S0
(288a oyl kil ) Uiae a8 gall 8 Aalle &iad 5 g 5 pde Canesy 35 SIY)
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el s seY) 3l () 65 palaal) ae cilinal) Jeléi ; Salt formation g3 G eSi Jo s

(CoHs)3N + HI ——— (C2H5)3NH |

Triethyl ammonium iodide

+ -
CH3NH, + CH3CO,H — CH3NH3; CH3COO

Methyl ammonium acetate

g8 U8 LY Leadlal (e clinall 5 jaii ae ) sl ae Aae )l s ) el Jeli

+ -
NH; Cl NH,
+NaOH ———» @ + NaOH + H,0

Phenyl ammonium chloride Aniline

H,SO. , HI, HBr , HCI  Lailall Lullaal (6 s elall (6 1537 Y il Ciliza] gan m
elall (8 g a i gof = Ol ) 555 UgiY

ddieiis s/ Lgi¥ nlen ¥l il duilal] Jullaall 6 55 Y plall 6 i pii ¥ 3 Casay) m
. ilisa YL 4 jlis

A ol 588 sl o AQRO (Alel) dadl) STy o Ly W o i 5 Y] els Al 2ic

CHg(CHy)sNH, —CHs! N -
3(CH)sNHy —5—s  CH3(CHy)sN(CH3)s |
Hexyl trimethyl ammonium iodide
S Ag20
N(CH3)3 + CH3—CH,-CH,——CH,—CH=—7—=CH, <H20—A

Calaal) e (e cadadl OF Yiagul J3Y) G s Jelill 13 b 1 Cadal) il )5S
(7a) lad sa 2B Aty 45 gaial)
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(0¥ Al ) 0¥ Cpn s Jae Acyl Ao sane JOla) 48 2 1 palaal) @iy ;58 g Joldl)
LRV LRSHEN 7

.-
2 CH3CH;NH, + HaC——C——Cl —— CH,CH,~NH—C——CH, *+ CH3CH,NH; Cl

N-Ethyl acetamide
Al 51 S mlaa¥ g el e JS ppaant] Jelis 5a 1 40480 g Jelil

CHs O O 9 CHs

0]
_NH + CH3—|C|:—O—|C|:—CH3—> CH3—|C|:—N/ + CHg_ﬂ_OH
CH4
CH,

Gusb e a5 Gl saush Jd dimethy] dioxirane S el axiiv ; bawsY) Jeld

-1 o LS sinY) s
I X
CHy—C—CHs —159%

O0—oO
s Ao gana M Ledsan s Ala g Y15 A 5Y) el e Jeldl Cua

NH,

cv-|3><cv-|3
_——
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-1 b WS hydroxyl amine 4e saxe ) L gau s & sl el aa Jeliy

CH, CHs,
CHs H CH3 >< CH, OH  cH,
N AY
/CH—N—CH — CH—N—CH
CHs CHs CHj CHs

97%

i siS o clagaall ) ks 40081 Gl ol s seali sl Clinia y alasiinly GilieY) saus aie
A ganas Ao jall 4 punall e panall Canea Ao @llig gyl de sana ) (eY) Ao sana 2l f
REI RO 1 JEN PN EA PR

CHy~CHp~NH, <t 2 CH3—|C—H

NH, 0
KMnQO,4 / OH"
CH3_CH_CH3 > CH3_C_CH3
CH, CH,
KMnOy4

CH3_C_NH2 CH3_C_N02

CH, CH,

sy A8 ClineY) Jeliss Laiy hydrazine <iliidl tert-alkyl () 4o s cilina¥) sl LS
- Ay OYaladl (e ey WS Hy0, plaainls amine oxides () Lbisad (Sas

CHs CHs, CH,
\. - N
N py KMnO, /OH /N—N

CHs; CHj CHj;

tetra-Methyl hydrazine

H,0 \ -
CH37N 22 CH3—/N+—O
CH3 CHg

Trimethyl amine-N-oxide
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¢ e Jo Uity Gl ¢S sall G Spai S 9-7
tert-Butyl alcohol , tert-Butyl amine

CH, CH,
CHy—C—NH, —2% o CH,—C—NO,
CH,4 CHs
CHy

KMnO
CH;——C—0H ———> No reaction

CHs

L) cliidie Jelall 1 =35 : Jsocyanate ga JoUil)
(0]

R'NH
R—N—C—0 ——2%—> R—NH—C—NH—R

Cala¥) eNe s

- b LS A 4 5l el gy SV Al e i) Jeliy

HN-CH; CH3—N-CHjs

NH,
@ CHl @ CHal @
HN_CGHE,

CGH5BF+ Cu @

150°C

-1 &b WS Azobenzene Y Jsaiis MNO, Siaiall i (AU aa ool Jeléty

NH,
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Ly o Lgiala) Gusha e cilinal () Lely gt (S Al laaal ity g il g i) ae Jelély LS
Jsai ol (S g2 Diazotization pgsisbadl (S Jelii sa (ludl daled) e &l Gay (sacld
-1 b S e 5, il (e e )

H30* -
X Ph OH
s ph—1
N=N 1)HBF.
pr— 4 o
2) heat h F
HPO2 o Ph—H
CuCN
Diazonium salt = Ph—CN
Called the
Na3,SOs Ph NH—NH, Sandmeyer
reaction
KX,CuoX
222 % ph—X \_/
X=CI,Br,CN

Ol Lo 35l 3S 5a 5 (558 sl plaes pladil die: (L i€l S Je i) el 8 4
e 0sSis Jaal ) e il 5 SV 25 Cm o) 288 elldy 5 A5y Alee Ld Gaany (aY) de sana
-t LS (Fg) n sl i (-NHG" ) psaised)

NH, NH, CHj
+ Fe _HNG + + (2% o-lsomer)
H,SO, , 20°C
NO,
NO,
51% 47%
I\ J

Y
98%
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Jeliti Cua i) gl il G uaill ardiy JUEA0 e 3 5ke 8 : Hinsberg's test § s JLid)
e Waiiss sulfonamides O s<& s sulfonyl chloride (-SO,CI) ae Ao 53l 5 40 5Y1 Clisal!
eV Ll 533 3 e BsSa (1601 201 5 2 g0 gl 20 5y J sl Lginllae die 5 a5 il
O s 30 39y adal AIAN cilineY) Jeldi ¥ Laiw oJ shaall (8 il ) ¢Sy s Db (g

- s il 350 ddagi e

Ph—NH; + Ph—S0,C| ——— Ph—NH—SO0,Ph + HCI

1
NaOH N: Na
Ph—NH—SO,Ph =———= ‘N:Na
HyO*
SO,Ph
N NS

Ro,NH + Ph—S0,01 —22H 5 R NSO,Ph

Jslaall by
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VAHY\uLLJAJ\@)AahHSIO 7

Aniline — p-Bromo aniline

HN—C-CH, HN—C-CHj

(CchO Br2/FeBr3
HZO A

Benzene — m-Bromo iodo benzene

NO, NO> NH,
HNO3 Bra/Fe Fe / HCI
HySO4 ,
Nitration Bromination Br Reduction Br
+ -
| N, Cl
Kl , heat NaNO,
HCI, 0°C
Br Replacement Br Diazotization
m-Aminobenzoic acid — 2,4,6-Tribromo benzoic acid
GOOH COOH COOH
Br. Br Br Br
Bry , HCI NaNO, , HCI
H.O, 50C
+ p—
NH, NH, N, CI
Br Br
COOH
Br. Br
H3PO,
Br 75%
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adi

¢ A0 s pall AU S 1) 9a e 11-7

a) Triethyl amine , b) Triallyl amine , c¢) N-Methyl aniline
d) N-Ethyl pyrrol , e) N-Isopropyl-N-methyl cyclohexyl amine

f) 4,4-Dimethyl cyclohexanamine

g) 1,5-Pentanedi amine

h) N-Ethyl-N\-methyl- 1,3-propanediamine

¢ AN G g ) S e iaa 12-7

: N NCH _CH,N(CHy)s |
d) [(CHa),CHI,NH e) CN_

¢ dgaeld lof 4 7 5 B oS e o 13-
a) CH3CH,NH, , CH3;CH,CONH,
b) NaOH , CH3NH2

¢) CH;NHCH; , CH4OCHS;

QM&N\UAGJUJS\%UJQMN‘HUSJA\‘_\AJ -7

(I) NH3 , (Il) (CH3)3CNH2 , (III) C2 5NH2 , (IV) CH3CONH2

(v) CH3ONH2 . (vi) OZNONHZ

¢ Al e gadtl) G o3 s 15-

\]

1) m-Nitro aniline — m-Nitrophenol

1) Nitrobenzene — Benzene

1i1) m-Aminobenzoic acid — 2,4,6-Tribromo benzoic acid
iv) 2-Methoxy aniline — 1-Bromo-2-methoxy benzene

v) p-Methyl aniline — Chloro toluene
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NO,
Sn, HCI
———

YL
N, Cl

ii) + KI ——» ? +N, +KCl

@)
I

iii) CHsCHoCHoNHy —2—~ >

¢ Ay calaal) & (bl gl Jasi 16-7

Br NH,
. NaN3 o
v) C,Hs0H
CH, CHj
NaNO, , H,S04 ?
QL - QL
Br Br
NH; OH
vy ? NaNstc,)(l:-lCI . 0 .
Cl
CHO
CH;
CN
Cl
NaOEt
—_— = ?
vii O ethanol
N
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