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CH4 + 2 DE -_— COE + 2 HEO + energy
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CHopeo + O, — nCO + (n+1)H,0 + energy

CH, + 3—02 — CO + 2H,0 + energy

QLS 3 Cpa g yaed) @l 53 Jlasiad (e 5 5le sa: Halogenation reaction 4dalgd) Jelds. 3
G Jladil Uaaa sady s il Jelih Cua HAY Gia s (e Jeliil) de ju alias s Gn glla <)
Ol e WS Jelall 50 (e JI8) Helium pslied) Jie Jala iy slall g I Jaliy Gl adalis 50k

el cye Aatill 5 al) pabeaial o Jaad 3l Gdail) iy lase ald ole 5 b Jelill o3

Chlorination of methane (il 5,48 & Jlia

hv CH.Cly + Cl» —hv__ CHCIl; + HCI
CH4 + Clp —— CH3Cl + HCI Trichloro methane
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Dichloro methane CHCl, +Cl, —MY___ o CCl, +HCI

Tetrachloro methane
( Carbon tetrachloride )
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( a. 2-Methyl propene . b. (E)-2-hexene . c¢. 1-Methyl cyclohexene )
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Oxidation of alkanes S ausi (s - 1

CHy~CH,~CHy — 2232209 . CH,~CH=CH, + H,

Dehydrohalogenation of alkyl halides J:SI¥) 28 (e HX £ 3 - 2
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Addition of symmetrical reactants Alilaia CieLiie ddL)
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s sl Adad I e cplilate (il Ala) s - AliLdial) e lidal) A3l / Y g
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CHEZCHE Mi, Pdor Pt CH-—CH
25°C 3~

Addition of halogen wliagigd ddLa)  jj

N/ \Vava
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X
Vicinal dihalide
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Br Br
2.3-Dibromo pentane

Oxidation 338¥1 i
s e JauS 5 gl 4005 IS ja i g AU 500 gl Jal gadl 2aly 5008V 25

Potassium permanganate KMnOy
Osmium tetroxide OsO,
Peroxy formic acid HCO,OH

CH,=—CH—CH,~CH,~CH3 + KMnO, 122/ 9" CH,—CH—CH,-CH,—CH;

Cold
OH OH
OH syn-Hydroxylation
CH;=CH—CH; :;:E?f[l:-}ltl - EHE—(llH—GH;;
OH anti-Hydroxylation
OH OH

¢ OH—CH,~CH—CH—CH,~OH S jall judaad A asdicuall (SN g La
OH OH

— _ — s,
CH,=CH—CH=CH; wﬁd“m OH—CH;-CH—CH—CH,;-0OH
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O g gl @3 e dae J8L Aluatiall ¢ g9 S35 A ) B0

Addition of hydrogen halides g ugd) Sladla AL

el Jans 2 58 3 (ST 85 33lae o ) by (5 Jadl Al andiiny Jeladll 13a o) Y
ST gl o5 GLIA) (aas B (s ) 2l A13) (3 )k (e

\_/ ]

C=—C_ +HX —— H—C——C—H

H H Hx =HCI , HEr , HI |-|| }|{

Addition of water ( Hydration 4ala¥l) slall ddla)

CH,=CH—CH; +H,0 — ™ o cH,—CH—CH,

OH

-
A1



Anti-Markovnikov addition < s5i ¢S jla 32518 use 48LaY)
235 A L8 Sy pall 395 A Cpa g paagll ulla Alial die ;G g g Bl ABLa)

05558 Jla bl Se
D0 N o CH~CH—CH;
CH,=—CH—CH, _HEr Br
Peroxide

CH 3_CH2_CHQBI"

Gaga sl 2y s LS aladiuly pSIVI 4 &4 s Hydration of alkene (uS¥) dalel i
organoborane e 755 05858 S8V 1 o sl e B-H Al | il

GHg_CH:GHE + BHy — CHg_CHE_GHE_BHg
CHS_GH:GHE —+ GHE_CHE_CHE_BHE _hFI:GHS_GHE_GHE':];BH
CHg_GH:CHE + I:GHS—C,HE—GHE};BH —_— [:CH3_EH2'CH2')'33

X5 + H;O0 ———— XOH + HX
X=Cl Br,I
Solvent Hypohalous acids

Halohydrin formation (sa® sild (eSS Jelii. 3

CH3~CH=CH, + Cl, 1L, CH;—CH—CH,~Cl +HCI

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



Alkylation A1) Jelis. 4

CHs CHj CHa CHs
[ 7 N\ | |

CH;-C=—=CH; + H—C—CH; —20¢12504  cH, - CH—CH,-C—CH;
| or HF , 0-10°C |
CHx CH;
2-Methyl propene tert-Butane Isooctane

Addition of Carbenoids ¢\l &ia gl Adll) Jelii. §
CH5

CH3~CH=CH;, + CHl, 2429 oy ch—cH,
Methyl cyclopropane

Halogenation , Allylic substitution ¥ Jladuy) g ddalgl) Jelis. 6

CCY GH3—(|3H—GH2—GI
Cl
CH;—CH=CH, — Cl
800°C_  CH,-CH=CH,
cl Cleavage of alkenes <l jhad cdelii. 7
H3C H H3C H
Y g /" o, | TR
C=5=C —_— —
/ 2) Zn , H20 / + \
HsC CH HaC CH,
a Ketone an Aldehyde

26
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o= / 1) O \ /
/C C 3 = O0=—C
2) H,0, , Hy0
H1C CHs3 H3 / \CH3
a Ketone a Carboxylic acid

: Potassium permanganate KMnO, p s+l sal) Siliada i aa Joldlll .
_KMnO; COOH
A OH COOCH

1) KMnOy4 . OH", heat _
CH;—CH,~C=—CH, E;W 4 > CHs—CH,~C=—0 +CO, + H,0

CH,

Sl ol o Ugile 31y 4853 C=C ol 5 (e Lediy a5 55n3 1 Alkynes SlSty)
Acetylene s 5 (SI1 dasal 5 J 5¥ adlal) oD 4o Acetylenes
OB a5 SV (s e (e s 13 sl £ i AblEL CIUISIY e Al SUISIY) s

CoHma2 Fh'“
Nomenclature of alkynes <\l dsand
dgallail) dsaall / Y gl
e 5o 2357 aa yne adaiall ane adaiall Jlaguly Jliall QLS sl G oSV ol 3120 ]
4Dl adayl
i BN Adayl A 5ha (559 S8 0 a8l (e AEDN Aoyl Jll (g sad Al J skl )5 2
. il Cile gaaall e Haill
C3as o g Al G il o5 AL 8 la (e DN i) ) a8 5a (g i ie 3



O30S 81 Crn Al 8 55 i sall 6 (LB A 5 5 >AT 5 AN i) 3505 20 4
g 30l ke

ol S clsnieS Aaall SV el ¢ Aadlid) dpanadl) / LS

CH==CH CH;—— C==CH CH;—C==C—CH, AL

Ethyne Propyne 2-Butyne

[Acetylene] [Methyl acetylene] [ Dimethyl acetvlene]

CH,
1 2 3 4 5 [ 7 B 1 2 3 4| 5 [i] 7 B 9
CH;-CH=CH—CH=CH—C=—/C-—CH3; CH=C—CH;-CH—CH;-CH;-CH=CH—CHs
2 4-Octadiene-6-yne 4-Methyl-7-nonen-1-yne

CHj (|3H3
CH;-CH—C=—=C—CH—CH; CH;-C=—=C—CH,-C=—=C—CH,~CHj,4

2,5-Dimethyl-3-hexyne 2.5-Octadivne

([ Diisopropyl acetylene )

UJL_(!YIJ J:\.S/JU univa[enf gr()ups }JLSIU LU[A/L_U}JJS}JJ:VJI A.:!LC}GM-”‘_’.Aad_! o

Yl abiadl oy Llgi (o @ i gl Jisnls
CH;
Propargyl Allyl Vinyl CHy=—C—
or 1-(2-Propynyl) or 1-(2-Propenyl) or Ethenyl Isopropenyl

1 2 3 4 5 [ 7 8 9
CH;—CH=CH—CH,-CH—C=C—CH;-CHj4
P : 3 HC=—C——-~CH,CI
8 CHp~CH=CH; 3-Chloro propyne
5-(2-Propenyl)-2-nonen-6-yne [ Propargyl chloride]
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Synthesis of alkynes <UulSHY) juaal
sldl g ulSll jas ae andll Jeliiy Lapa jumayy (IS : Guliud) pudaald. |

C+Ca0 —Z© . cac, € . He=cH
2000°C
2 CH, f‘zecfo'ﬂc » CH==CH +3H,
Dehydrohalogenation of alkyl dihalides 2! Axldi ClaS jall a (i 9 sgd) 2R £ 552
CHy-CH—CH, KD ) oH—CH—Br ——2» CH,~C==CH
Br Br - Geminal dihalides Al s} adlgd) Al LS pall (e = 3
Cl
NaNHz  H,0 _
C—HS_C’_C’HQ_EHE_C'Hg - - CH:G_CHQ_GHE_GHg
1-Pentyne
o oK
2,2-Dichloro pentane
C—HE_EEC_GHZ_CH3
2-Pentyne
(A Jelity Jelail) 138 ey ) gAY G (- 4
HC==CH + Li NH, - HC=C Li’

CH=C Li’* + CH3-CHy-CHy—CHy;—Br — = CH3~CH,~CH,~CH,~C==CH
Lithum acetvlide n-Butyl bromide I-Hexyne
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CH=CH + NaNH; ——= CH=C: Na

CH=C Na® + CHs—CH,-Br CH3—CH,—~C==CH + NaBr

¢ AUl CUS jall (4 1-Butyne ssaad A daddioal) dilasl) Y slaal) cais)
a) 1-Butene , b) 2,2-dibromo butane

KOH in EtOH

or MaMHs in
Br Br mineral oil

a) CH;=——CH—CHy-CH3 + Br, —I-—(|3H2—[|:H—GH2—CH3 CH=C—CH,CH;

Br

H,0
h} CHE_C_CHE_CHEI + NENHZ L].. CHECCHZCHB
Physical properties 4l jadl) (o) gl

o s g dplall 5 ) pall il jo e A el Ul 6 0 S5 3all o) sd) daddie ciluiSIY)
o sl Al Ay (AL SUSIY S CC, 5 YT ) Jie dpdadll a5l Apdadll 2 Cilylall
UK e cla o e Jed Ghle @il 5o L 5 Gl g GBSV A 63 o Jed Ll YY) Ll

AN Al 1 e Aaslall dpaall | ks Alaal) IV

Br

Chemical reactions 4ileasSl) cile L))

- NH - + o . - -l . ‘o
R—C==CH + Na \2)ea, p_ c=—¢" Na + NHs Reaction as acids e« gas QLS Jeldi. |

R-C==C—H + Ag(NHs) ——= CHB—CHE—CEC_:AQ+¢ +NHg + NH3

White precipitate

R-C==C—H + Cu(NH3), ——— CHy~CH,~C==C" Cu+i +NH, + NH;

red precipitate



L ) SLUSIY] Sy GBS 5 4 pall 5 ks o) SLUISIY) gy sl 6 Je L) 38 2255
. Silinio poll wo Je il gl o g pill Gyl UL b el smaay 1Y SLSTY 5
: Addition of hydrogen O sl 4Ll . 2
CH3-C==C-CHj + Hy (2mol) ——-—— CHsCH,~CH,—CH,

¢ CH,

_ NHa4 (Li

CHy-C==C—0CHs + Na —2td_ /C:C
CH, H

trans-2-Butene

Addition of halogens <lis gllgd AdL) . 3

CH;—C==C—CH; +Br, —2 » CH;— C=—C—CH,

CCly | |
Br Br
2-Butyne 2 3-Dibromo-2-butene
E|.'.r E|.'.r
CH;—C==C—CH; +Br, % CHs ? (|: CHs
4
Br Br
2-Butyne 2.2.3.3-Tetrabromo butane
: Addition of hydrogen halides (x> sl 2l 48L) . 4
Cl '
_ HCI P Hel
CH;-C=CH —— CH; C—CH, —_. CH,—C——CH,4
Cl Cl
Propyne Isopropenyl Chloride Isopropylidene chloride

31 bp -23°C bp 24°C bp 70°C



- Addition of water slall 4La). 5§

OH )] H
« )y e ||

H50 / HaSO

CH3CH,CH,-C==CH EHQSE:; “» CH3CH,CH,-C=—CH;—— CH3CH,CH,-C—CH;

enol a Ketone
¢ Vinylidene chloride- « «trans-2-Butene - |: (=S o Juaadins
¢ o) 0 1,2,3-Trichloro propane - ¢

— ___ - .+ CHy :

HC==CH + Na = HC=C Na 2 > HC=C—CH; 2 % cH,-c=C-CH, -
CHs H
CH3-C==C-CH; + Na ——sd e d
H CHs
.H

___ .. HCI(1mal) cl H Ca(OH

HC==CH » CH,——CHCl — 2> THE-T 0 —os CH,==CCh
Cl Cl
Vinyl chloride 1,1.2-Trichloro ethane Vinylidene chloride
Ho==cH —Na, CHal | L~ Hy/Lindlar o €
= = 5 g~ H.C==CH—CH;
Cl,
600°C
Cly / CCly

H,C——CH—CH,

ct ClI Cl

39 90%

H,C =—CH—CH,

Cl
Allyl chlonde
bp 45°C



-1 (4 JS e 2-Pentyne Jold gl si A L
a) 2H, , Pt catalyst . b) Hz,Lindlar catalyst . ¢) Brao(mol) in CCly .
d) 2HCI . e)i. NaNH,, ii. CH3l .

a) CH3—CH,-C=C-CH; +2H, Pt _& CH.—(CH,)«-CH
Caalyst 37 (CH2)3~CH3

b)Y CH3=CH,=C=C-CHs. +Hs %’ cis-Pentene

¢) CH3~CH,~C==C-CH; + Bry(1mol) —=% 4 2,3-Dibromo-2-pentene

d) CH;-CH,-C==C-CHj + 2HC| — 2,2 and3,3-Dichloro pentane

e) No reaction
: AQ(NH3)"20H" as sl ) oy 4000 LS jad) (4 (s
Isopentyne , 3-Hexyne , n-Hexylacetylene

Terminal 4 )b Sl LY sl ) isopentyne , n-Hexyl acetylene (S sl (30 S Jany
¢ poaalipdl Clinda n aladinly ol aie Ae gana S & A CILS jal) Jory o4 I AU a3 g L

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

a) QCECH b) CH;CH,CH,C==CCH,CH,
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