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CH3CH_CEC_CH2-CH2_BF CEC
CH,

6-Bromo-2-Methyl-3-Hexyne

6 5 4 3 2 1

2-Vinyl-3-Hexyne

CH;—C=C—CH,
2-Butyne
CH3CH2CH2_CEC_H
1-Pentyne

7 6 5 4 3 2 1
CH;-CH-CH,—C=—=C—CH-CHj,

CH, Ph

6-methyl-2-phenyl-3-Heptyne

1,2-Dicyclobutyl-Ethyne

1-Cyclobutyl-2-Phenyl-Ethyne

PR A §).¢4\ LA& %}M\} ( CHZZCH-CHZ') d._-ih“ E\LJA;A BJ.EUAS\ a.G)AMS\ o alasdla
. (H-C=C-CHy- ) &l Lalall danall g1 lly (Propargyl group ) dusobigsll de sanas

Synthesis of Alkynes QLI jadaad

e Jomall L€ 05 (8 Sl Syl pa Sl and i+ Lelia cpliad) juani-]
O] il el pe Jalay (53 gucdl€l) 2l
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2000-3000 °C
C+Ca0O » CaC,

Ethyne
Acetylene

e Bl e Gl (agail) Cle Wi Buyka (e Ldpkll IS Jelim @ 4udplal) Ll ¢ -2
- A S (Sl AL LV apsapeall el 35ms A1 S) il

NaNH [
R—C=C—H NI:—'2> R—C=CNa M» R—C=C—R'
3 (liq.)

_ NaNH, _ C,H-Br .
CH;—C=C—H W CH;—C=—=CNa ——> CH;—C=C—C(,H;

( NHZ ) saclall daulgs Akl o) 8 oaalall gl o dbee Jelial) 4K0lKn Gaualig
alla 8 daatial 3l 853 aaler 53 (85 e Gl CalS gl dlliy 1)) WUV (sl 055
dapdiall 05N B hall iyl & el alad Al (Sh2 ) Al ok e (JgY) JSY)

I3 gt A Y Slaally ullll dllalls

~N

o
}C—Br — |CH;—C=C---C---Br| — CH;—C=C—C,,

H\\\\\/ / \ X////H

H HH H

i sl o) asls lady 3 SN2 5 Syl ASlSie e S Jaealil Gyl g
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Oy Caial dogh Bac B aa (gl AU ) a8l 13s Jalay 25 (g pglaiall agyll (AU cilSye
Aol ghadll Lo oY) soladll & dilial Jelss Byl e deldll 2y Gungyngl) dwgn (e

Db WSy ain Jelis Gauaid

b allgl) daely aliiall (e uaglle Al qaw—4
ds S L) gyslatia Oe0)< SR e enslle ks Cida DA (e dayyhall o3¢y AN Bpal) ()5S

oAl e cplga

X X
\c c/ 2 c=C— +27nX,
/ 0\
X X
Br\ Br
CHy—C—C—H -2 > CH,—C==C—H +2 ZnBr,

Reactions of Alkyne clulkly) ede s
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Ceagoxgll By Jeldy Jiddly A spal) Jeld ) ALVl age Jelin byl kY G

Ay 435S NaNH, asageall asel Jio dogill achsall (mns we ddyhl) SN Jelis Gus 4kl

SIC)
R—C=C—H +NaNH, ———> R—C==CNa +H-NHZT
Alkanide ion

(acidic hydrogen)

b b Gk cBle U (e
Addition of Hydrogen ¢mas ugdl ddlal—-1

OS5 Uy sl Jin 53l JalpaS (tlaall e 3pns SN ) (g gl il
g_'qj).!éa Caah U:‘Sh” Z\J;J.A dve Jelall Calayl USA:I YJ ¢ c_al.gSN\ GJ\ Q:\;j‘)dztéj\ Al Z\.Efjk uutmj
- i) SN sSa ll AalaeY) da sl

L H,/Pt H,/Pt
CH,—C=C—H » CH;—CH=—=CH, ——> CH;—CH,—CH,

saclusall Jalgall ey aladials (pSV) (08 dlaye vie Jelill Gilidy dayagll Jelis Lo syl (Sa
Cuasi (e e laad) Jaladl 128 yassg Lindlar's Catalyst fasl o el acloadl dalad) (ie daldl)
ot 2o laall Qalall 138 daday o ¢ g oSllg Galia )l A xa alas psandl€l) lig)lS e o gDl

. Cisiisomer gaull jagyl JS& o (SN Jansg Jaid 15U 8yl ) A8laY) Lapdis
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H H

; \N__ /
CH3—CEC—CH2CH3 +H, Lindlar Cat. - C—C

CH, CH,CH,

Cis isomer

el axiy SNV s ye vie i dagagll s ABLL LiseV) 8 sl 5l aguseall aladiu) ve Wl
Cis Luw oaoigh jagy¥) oy Ni-B J<al) 90 aa (S Ahslaa o)) WS Trans gailii g3y

CHj /H
Naor Li, NH; . Cc—C -A- reaction
H C'—Hzciﬁg‘
CH;—C=C—CH,CH,— 77
H H
H, o \C:C/

Pd or Ni-B (P-2)

ohsiSal) Balgds Ao Juany 1909 ale |ywigmu & Herbert H.M.Lindlar jlail allal) alg

 ELEY) Slehy (e 2 Ao duang g B Gladgd Cipiia A Jas O draly

ol e e daiad gl 3 asilll 5l agmseall e Gl A delill 8 oselad) daladl (g5
DN spa¥) () Og AN Ciliarg age ol ) Al dlgatia Al Ble 3 appall (g S
o ellS g 200 Al Radical anion (s sl i) elly S
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@® ®
1)NaorLi—> NaorLi+e

oY\ ° °
2)R—C=—=C—R ——> R—C=—=C—R

° ° ° ©
3) R—C—C—R+e¢ —> R—C=—C—R

Radical anion

H
4)R—C=—C—R + H—NH, —> R—C=—=C
R
H H
. v
5) R—C= +e¢ —> R—C=
e AN
R Vinyllic anion R
/H R\ H
6) R—C—=C + H—NH, ——> C—C
h /N
R
H R

Trans isomer

deai Oilsll 138 oly Oilsn s & GlisSs il illy Gaed) yag 3l (sSal atiae G (Aldll (sa¥)

Dl Y1 G ey s

Addition of hydrogen halide Oyl Ll ddlal -2

Tl Sina b iy SN (Y CisSigSle 5l Caen Bbphall LIS ) Geng gl adla Gl

SP gl 3 G5\l 8)3 ae 85 Jai

CH;—C=C—H +HCl —> R—C=C—H 57— \C:CH2

n Complex Cl
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CH,4 Cl

\
C=—CH, +HCl —> CH;—C—CH;,

Cl Cl

germinal dihalides

S oSyle Bacli LS (35S Allad) ol A3LaY] oladl 8 2yl 3sag HBF dilial vie Ll

Pk WSy all Hsial) 3uk e ALEY) Gaatg HY Jy i 5 (6< Bro oY

1) RO—OR —— 2RO

2) RO + H—Br —> ROH + Br =E*

3) CH;CH,—C—=C—H +Br —> CH;CH,—C—CH—Br

/\//_\(.\

4) CH3CH2—é:CH—BrH H—Br —> CH;CH,—CH=—CH—Br

Al ol 4, 3 gl salel (DA (e el lginns o Al Jiladll Jelisy 2Ll dolee gy
C delal

Addition of halogen Oeasllel) ddla) -3

il eSS ) Guaglle) Alia) Caglal ety L&) b A8EN 5l ) Sl gl Gl
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CH3 H
Br,/CCl, \C:C
Br Br
CH3—CEC—H —
Br Br
2Br,/CCl,
R A R CH3—C—C\—H
Br Br

Vicinal tetrahalides

dghasg Alaje (el gl TTANS (oatigh yas3¥) gl sty (Jo¥) dlasall (3 Guangllgl) Calimy Cum
( psisegd) O Al ) Ll

CH,

Br,/CCl, \
e

CH,

Addition of Water to Alkynes alislty) ) slall ddlz) -4

Jsbitiass cVsal ol 2 lise Jola€ Gaelall 3m0 elell Ciacat &N o bl el 8 LiaaY
44<a AalSll o35 €NOl sVl con Jaug S0 ol (malall dgagn QLISYT L clal) dilial Lia
degana ag ) pded JGI L) dagade Bpal gy Jg¥) eod O SBlly €N JsY) Gpadaie (e
dagal) sl 3gag Ao JIal) alaiall (30 @ Ciall Cadag Tae Galaiall LS xieg (OH ) Jauy
R- Al dapall Ll Al g€l Jaadd i sale) al deasy o gl Jfiae e Joit) i ol «
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. Rearrangement (R.R) cassll salel awd ey (C=0) Juisn)Sl) de genas oo 5ada
aalgall Jlarinls gl oLl dalial dulee 3aan G clal) dilial ola dallad J8) Lesla 40kl calulSIY) Ll

L ALY el degu (e iy 2ebin JalaS HE® 330 sl oy s duilall i) - Saly il

OH o
CH.CH,—C=C—n 1530 cy cp,—¢=CH
3 2 prm— HgSO4 3 2 2 —> CH3CH2_C_CH3
Enol Ketone

- L malall 2gas LRI AN ) olal) dilin) s ) 2SSl
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Hg 2+

& (&
CH;—C=C—H —> CH;—C=—C—H ——F—> CH;—C=—CH—Hg!"

\/Hz?. |
®0

H,0
’/\ R.R
CH3—?§CH2 - CH3—ﬁ—CH2 Hg ¥ ———CH;—C—=CH—Hg "
OSH O\V 50
HY H

Addition of Borane Gl A o)l ddlial -5

S SN e iy DB il um SN ) aiilin) ARl ety SIS ) o) Ciliny
A Sl agigeall 1Sy ne dilial ve (Al GSNVL Gagead) sl (sl BH3 (e 8aaly dis
4y ol @A) Enol Jsil) ming daeSs gl deganas Ohsd) Jlaud Gy (g juell 2aSs yu9

c ORsl CSe dalgll A aad

N

CH3 CH3
\
H 3
e
OH ) H202
H,O
(0) CH3 CH3
A
CH,—CH,—C—CH; <R 3 /c:c\
2-Butanon ( Ketone ) H OH
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- sy o5 el ddlal (o) Hydroboration Oxidation + <& I sl d8lial e o
bis(1,2-dimethyl  alall 4ncd (2} disiamyl borane ( aeluell dalall ) SHall Jlantial xie Ll

- algal) delal) mil ey dadyhall LK) Qi elall dilial dalee (6 propyl ) borane

CH; CH;

CH;—CH—CH—BH = disiamyl borane

2
~
I
H,0, H,SO
zHgS(2)4 4 CH;—C=—=CH, ——=—— CH;—C—CH;
(l)H Ketone
CH;—C=C—H — o

1- disiamyl borane |

> CH3—CH=CH ~— CH3_CH2_C—H
Aldehyde

2-"OH , H,0, , H,0 |
OH

& dag)yl) Spalaal)
SP Caagdll 53 Ol Jasipall Cung gl daaalal) dualdl)
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Csp > CspZ > Csp3
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R—C==C—H + NaNH, » R—C==CNa + NH,

Caalyy) LS Gun PR L al ey o3 dmalall 58 il 3oh e dilall Llug¥) 8 ducaslall 568 ulis

el e Lo Caulim Lpcaalall o) () ¢ Cnaal Gaelall IS LS il 13g] Loaaal) Aol
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H—C=C—H > CH,=—CH, > CH,—CH,

Increasing Acidity

-
-

paalall duil sl cen Wley bl eV s ) (5358 CSall (e Osigll Gl dilee ()
G CS5alls P dad ge Ll dumslall 858 pe LS dualiia Zujal saclall Zpae 558 (5<5 Cu
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oD
H—C==C—H+Na —> H—C=—=CNa +1/; H,

Na CRS) SIS
NaC=—=CNa + 1/, H,

oy Adylall lgae oy QS e o ol L8l Gl Al dualdll Pl Sa
Cus ASLisaY) dadll i ol (Shiga¥) ouwladll 2)slS Jolaa g nfV) delds Gyl e 44kl
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b LSy odlel 8593 RIS g ol i Ay e L) ASLisaY) doadl

_ ® 0 ©0_ 0o
H—C=—=C—H +2Ag(NH;)NO; ——> AgC:CAg¢

White residual

L ® 0 0o
R—C=C—H + Cu(NH;)Cl —> R—C:CC%

Red residual

@O
Ag(NH;NO;

N.R
CH;—C=C—CH,

CXS;
Cu(NH;)Cl

N.R

® O
Ag(NH,NO,

- CH3—CECAg¢

_ White residual
CH;—C—C—H —

CXS;
Cu(NH;)C1

» CH;—C==CCu

Red residual
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1) 2-Hexyne , 2) 5-ethyl-3-Octyne , 3) Methylacetylene , 4) Vinylacetylene ,
5) Allylacetylene 6) Methoxyethyne 7) 1-Bromo-1-Pentyne ,
8) di-tert-Butylacetylene , 9) 5,6-diphenyl-2-heptyne, 10) 5-Cyclopropyl-3-Octyne

- Ml Je Ll oLy Leabing al) (e lal) Jalsall ) CadlS Jac) /2,

N

R-CH,-CH, R-CH,-CH,-Br R-CH=CH,

NV

| ? ?
R-C-CH; <—— R—c=c—H—— R-CH-CH,

LG A e 08 LSl ol elhels ) Jodeial) Jelisl JaS) /3

3000 °C N CH,-Cl1 NaNH Ph-CH,-Cl1
C+Ca0 ——> A —2» B T e 22 l» D I __» |

_ Br,/CCl, F Lindlar Cat.

Pl Las OS o ) Jlgd) (3 E ol ol il el /4
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1)  HBr (1mol) , 2) HBr (2mol) , 3) Br,/CCl, (Imol) , 4) Br,/CCl, (2mol) , 5)
aqueous H,SO, , HgSO, , 6) Excess H2 / Pt , 7) Sodium in Liquid ammonia , 8)
NaNH2 , 9) disimylborane and H,O,/OH .

¢ 4-methyl-2-pentanol  Jull Jsasll juiaas eli€a LS Isopropylacetone o /50

A LSl yuiaat li€ay (i Ayl 83 i) Jlexinls /60

a) CH3-CH2-(|1H-CH2-Br b) /\/\ ¢) CHy—C—H

¢ At sl i Bale) Joan aa Aadgiall gl o L /7

(l)H (I)H
a) CH,;-CH=C-CH, b) Q—OH ¢) CH,-CH2-CH2-CH=CH,
d) <:>=CH-0H e) O—CH=CH-OH f) @—CH=CH-OH

N

P A daa ) slead) Jigad aa daala JBY) ) eV e 2l Syl iy /8 e

Ethane P** =50 , Hydroflouric acid P** =3.2 , Ethene P** =44 , Water P** =15.7 ,
Ammonia P** =36 , Ethyne P**=25 .

¢ Gaalall Al EY) saclall 58 JBY) ) Ao e Gald) Jlgaadl 8 5580l LSyl ity /9
Sl Je il 3SlS0n il e /10
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1) KOH

C—C +BryCCl, 2) NaNH,

Ph Ph

galaal) Juail

Aromatic Compounds duilag ¥ clis;all
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E

Glaws Formula Lanbargh Formula Dewar Formula

POl s
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H C H C_H H H
A HTOWN u\/
P YN H
H T H H/ N NC—H
H H
Benzene Cyclohexane

Oyl &Sl dapall LGS e Balall Cjag aals Gangpa 52 GslS 50 IS adp iyl Ay b

LS Cnad ang gl e (HAY) ksl Ll cpag gl @b LS o Do dals S5 e

Cengoua G Ein ga sl 3 Lasgig Weu sealsh Lt Lad dnlag ¥ &alall 5l iy Jasis
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Nomenclature of Aromatic Compounds dilag V) Gl sl dvands
Mono Substituted Benzene oapil) gala) cpiidi-Yg)

b b LSy i AalS Tegiia dngaall deganal) o S Glasetl) (salal i) GlSia

bdddd

Bromobenzene Chlorobenzene Nitrobenzene Ethylbenzene Iodobenzene
CH, OH NH, OCH, CH=CH,
Methylbenzene Hydroxybenzene Aminobenzene Methoxybenzene Vinylbenzene

STy elaul o3 Laia AN e Laal) egudy aaly awls Ailally din gadll
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Toluene Phenol Aniline Anisole Styrene
COOH
benzenesulfonic acid benzoic acid benzonitrile benzaldehyde

pud S ((Arenes ¥l o5 ) LS desanes dagnall diley V) GlLSoal) pands (sl sliialy

Isopropyl Benzene Propyl Benzene Tert-butylbenzene

Uagra u&\ «_\S).d\ u\ u.ul.uu\ ‘_A:_ B a 2\:\3\.@]\ ;d.«.ul«.u.\ LA}’.AJ\ 2\:\3143_)‘).” Q\.\S)AS\ w’* 3 uSA:\ LS
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N
CH; ~ /CH3
CH,— CH CH,-CH,-CHj,
Benzyl Phenyl 2-Phenyl-Propane 1-Phenyl-Propane
CH;3
CH;— C—CH;
: 0. :
)
Diphenylether Dibenzylether 2-Methyl-2-Phenylpropane

Di Substituted Benzene oasgadl) A i) doans— Lol
o) Al °.467l9 Z\.mﬁd\ @A\A.Aﬂ Al cjb.d\ C».gaj} 3.%‘)}:4 U‘:’}’:‘j\ 4l L):’)""j\ QL\SJA (e
A5 S Gl annss pBY) ral Limguall mualaal) ey (53 sl A2 (5)\S @y G5

Lo AalS Ly g dcagaal) pulaall cloul

Br Br Cl
1 1 1
Br
6©/ 6 @ 6 2
5 3 5 5
3 3
4 4 Br 4 I
1,2-dibromobenzene 1,3-dibromobenzene 1,4-dibromobenzene 1-chloro-3-iodobenzene
OH OH
6 6
L, _CHs 1 NH, COOH
6 6 2 /S©/ /S©/
1 1
5 3 5 2
3™CHs No2” 4 2 o2 4
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