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Zn/ HCI
CH,Br = CH, + HBr

2CH,Br + 2Na —— CH;-CH; + 2NaBr (Wurtz reaction)
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vapour phase
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150-475°C

CH4 + 02 - COZ + ZHZO



LYY ¥
liilsl anly Cajaig A0 C=C Ly, o (gini Aandia ye clisSsne
Aaalal) LB dalal) Azaally C H,p, ddlall jue lSBU dalall Zaall LOlefins

CnHln—Z



: [JUPAK EHVITEN ;\,ﬁlal'l Jﬁé- &hﬁ'ﬂ'l w 45193 >

) axiy a3l Al o (gpiat RSy me Auda Jybl Jlaal -1
.alkene AdS il a;ene ahidlane akiall Jlaiu) ae Qiladl olSBU LY

Ayl adse aal Gy gl Ayl Adyla (508 BN e ALl 85 —2
e AsSe (9508 350 ) ad) AUSy Aaag )

Aoa gl ALl (5S5 ad il Al 8 Ang) Al Asiie Ao sane 32y e 3
o8 i) e o il 8 ALL) e leadpe il Jla 3 L)

maagl di, tricalaadd S AL e Ay dday)) e S oy e 4
. ladae

ad il ol 5Ss Gumy 2 51 o) Aung 3l Al 2ak dala) clisly) 80 -5



CHy-CH=CH,  CHy-CH=CH—CH;  H,C==CH—CH=CH—CH,~CH,

Propene 2-Butene 1,3-Hexadiene
CH,
CH,;~CH, T S W . CH,
- s il 1 CHy~CH=CH—CH,~C—CH,, z(LH 3 - .
CHy~CH,~CH,-C==CH, <|3H3 CHy~CH—CH=CH—CH,~CHi
2-Ethyl-1-pentene 5,5-Dimethyl-2-hexene 2-Methyl-3-hexene

CH, Hs
Cl

C
\__/
Q'_CH’ é&,-éH=éH—‘CI:H—:3H3 H/c C\H
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Divinyl methane
5-Methylene-13-cyclohexadiene Methylene cyclopentane ( 1,4-Pentadiene )



;s Asldl Lalidll 2-6-4

2y - il 3oy Jiiy (Aviad) (sl Baliy QL) Aas alagi s L) sy .
trans J<all e el gl dayn 4l cis JSal) o aas pwdin S5 Ls 2 ) by

Aol loddl g Y Adumia Gl il @l e o LS Aul ) .
3 o) ossl) e el e Al dda ) Akl e il s Lo (o L))
AN Jie

oo el ST elufV )y LS e ¢ S Asbas al A 3-6-4
& AL Sl oded (Say ¢ sl Al (2 Bagasall dp S ALY s LIS
o (Al las) sausYy Aalaal)y 3laaY) e SN Aibesl cDle il (e Ao gie Ao sane
il H,O 5 CO, laasy LS 5ias : @laal) : Yl

Al cDleln 8 LSl Alaanly il Al jaae Jelal) 12 Jasin Y



STy Y

Axulia jue Clig S5 )28

U juaal (1Y)
H,/Pd LSV (e =)
H-C =— C-H —— CH,=CH,

SN Ciladla oy =Y
CH;ONa

CH3_CH2BT
CH,OH

» CH,—CH, + NaBr

alcohol
CH,CH,-Br + KOH ——— CH,=CH, + KBr + H,0
A

Conc. H,S0O,/180°C N Ak e -V
CH,CH,-OH > CHy=CH, + H)0
or Al,0,/400°C




LS adlelds ()

O 9 AdL) -
CH,=CH, + H, > CH,— CH,

cliaa ollgd) AdL) ¥
CH,=CH, + Br, —= H,C— CH,

| |
Br Br

oalbaaY) clia gl ddLa) v

CH,=CH, + HBr ——= CH,—— CH,Br (Ethyl bromide)



elall 48l - ¢

+ H
CH;—CH=—CH, — 2 = CH, (l;‘ CH;

H-,O
propene OH

propan-2-ol
D pacsY) el : GG
058V g lelelis vie LSV 3 Aagnyal) Alaglll e yg3sY) aa lSIY) Jolis i
sale) diey S f clasall ) el ) Ozonide aliy)sl cand S e diars

c A S8 aleal ) Leligas o HO, alasinl i 368) @lS e 52u8]

H4C f{H H,EC\ /H
—gzc 1103 - C=—=0 O—=
2)Zn , H0 / ¥ C\
CHs

CH 3 H.3 C’

a Ketone an Aldehyde




:Alkynes Ll V)

Acetylenes cilulin) ol Lele @llayy A0 L p==(0ee 2ol Ao Lollia (g50as
U] (e Aide KN jaas . Acetylene say (Sl daialy Jo¥ a8Lal) a3 4s
oudi 325 CNH2N=2 alal) ol aiiiy OV ecgha o cpmgpaad @3 gl g5 AL
25 Sl lslall @d @l el 8 Y) ddls Gl aa g Yy L Aulall LIS aladl 53l



: JUPAK oa dlal) 8 LAY s ao g

yne akidl ane ahaidl) Jlaguls Jliall GSN) ol (e &N o) @iy -1
+ A0l Adaghll afige 2aad as

A Aa)ll Adyla 508 3,3 ol (e ADEN Aaill gpas Alude Jyhal W35 -2
Al cleseadl el (as

a0 8 ) e il s AL 3k (e A Al adse sl e -3

Gl e ALlud) i adsall A ollie daag) g pals A0 Ay 25ag e —4
Aasajall bl 58



B i 3. & 8 & T B
CH3y~CH=CH—CH=CH—C=C—C

2,4-Octadiene-6-yne

CHs
! 2 3 ‘([,H 5 S 7 8 "
CH=C—CH,~CH—CH,~CH,~CH=CH—CH,
4-Methyl-7-nonen-1-yne
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2.5-Dimethyl-3-hexyne 2 §.Octadi
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HCN
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bromoethane

CH;—CH,—CH,(l
I-chloropropane CH;

H
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1-iodo-2-methylpropane

primary alkyl halide

CHB_TH_CHS

Br

2-bromopropane

CH;—CH—CH,CH,4

Br

2-bromobutane

secondary alkyl halide
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CH3_C _CH3

Br

2-bromo-2-methylpropane
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CH3_C_CH2CH3

Cl

2-chloro-2-methylbutane

tertiary alkyl halide
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Bond length C-F < CCl < CBr < C-l
Bond strength C-l < CBr < CCI < C-F

Molecular size F < Cl < Br < |
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i) Via addition of halogen acids:-

|
H
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i) Via addition of halogen:- X
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—cCc=—Cc— + % —Cc—C—
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(Vicinal dihalides)
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CH,CH,OH + HBr(conc) — CH;CH,Br + H,0
(ethanol) (ethyl bromide)
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RX + NaOH ———s ROH (alcohols) + NaX

RX + NaR —— R-R (alkanes) + NaX

RX + KI — RI (alkyl halides) + KX

RX + NaOR — ROR (ethers) + NaX
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Pd/C
RX + H, - RH + HX

or Zn/HCI
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Mg/ethers _
RX > RMgX (Grignard reagent)
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Classification of alcohol
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1 2 3
CH3=C—OH CH3=C—OH CHg=C—OH
H H CH3
ethanol isopropanol tertiary butanol
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iso-propanol
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t-butanol
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| | H,0 |
H—C=—0 + RMgX R—C—OMgX R_(|:_OH
H
(formaldehyde) H .
(prim. alcohol)
H H T

| | H,O
R'—C—OMgX

R R

R'—C—OH

R—C=0 + RMgX

aldehyde
( yde) (sec. alcohol)
n R"
R" R
| | H,0 |
R—C—0 + RMgX R'—C —OMgX R—6¢—OH
(ketone) R i

(tert. alcohol)
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CH,CH,OH + HBr(conc) — CH,CHBr + HO
(ethanol) (ethyl bromide)

Conc. H,S0,/180°C

CH,CH,-OH > CH,=CH, + H,0
or Al,0,/400°C




CH,CH,OH

ROH

ROH

(R),NH

+

conc. H,SO,
CH,COOH = = CH,COOC,H;
(ethyl acetate)
pressure
NH, > RNH, + H,O
(primary amines)
pressure
ROH = RNH + H,0
(secondary amines)
ROH = RN+

+

H,O

ejﬁl}n\ﬂ&adsum-i

(tertiary amines)

H,O
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5ROH + P,.S§; —> BRSH + P,O.
(thiole)
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=3

H3C_O_CH3 H3CH2C_O_CH2CH3

Jilada g ) annd Gigldla & (e ganeall CuilS 1) Y

H;C-O-Ph H3C—-O—-CH,CH;
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RX + NaOR ———> ROR (ethers) + NaX

Jsasl) (sa sla g 3 Y

H,SO,
- H,O

ZCZHEOH T C2H50C2H5

diethvwvl ether



)y I |

cilia gllgl) alan) aa Jo i) -

conc.
ROR + HX » RX + ROH
high temp.
high temp.
(CH,CH,),0 + HI > CH,CH, + CH,CH,OH
high temp.
(CH,CH,),0 + 2HI (conc.) > 2CH,CH,I + H,0
JM‘%J,\SUME&AJQM\-Y
A
5C,H.OC,H, + P,S, = 5C,HsSCHy + Py0q

(diethylthioether)
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60
C,H;0C,H; ——=—> 4CO0, + 5H,0

O ol ALl ¢

Cl, dark  cH,CHCIOCHCICH,

1,1'- dichloro diethyl ether

C,H;0C,H;

Cl,, sunlight

C2H50C2H5 . CzClsOCzCls

perchloro diethyl ether
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RX + KSH —— RSH (thioalcohols) + KX

AT PRAT SPPTRIL Y
Joasl (ya ¥

5ROH + P,S; ——= B5RSH + P,O,
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2CHSH + 2Na — = 2C,H,SNa

oaba il @A aa Jeldil) oY
2RSH + (CH,CO0),Pb ——> (RS)ZPbl + 2CH,COOH

(lead mercaptide)

U310 5% 58 g Lo V) e Jo Ll Y

ALO,/
2CH,CH,SH » (CH,CH,),S + H,S
ZnS/300°C
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CH;SH + CH3;0Na —» CH,SNa 3% CH,SCH,

sodium dimethylthioether
methanethiolate



(-S-) oY) o -
bj&&&ujJ‘Jéw‘ :L“,J\e.uﬁﬁj
(SN 35 8)



ol [EVO TN |

JSIY) e -
RX + KSR —— RSR + KX
potassium thioethers
alkanethiolate
Y e Y

SROR + Pst —— SRSR + ons
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Cu Sl g 53 -)
Ni
(CH,CH,),S + H, —— 2CH,CH; + NiS
AL |
H,0O, H,O
(C2H5)2S > (C2H5)2S:O > (CZHS)ZSOZ

(diethylsulphoxide) (diethylsulphone)
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CH,CHO Al

PhCHO 130 3



HCHO CH,CHO
Juibise Sty

L alla ) o8 LA Al
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Cu/325°C
RCH,OH ~ RCHO
(prim. alcohols) -~ H, (aldehydes)
sabeal) Ciliiia (e - Y
2518 JiuY) (e -
H,/Pd
CH,COCI = CH,CHO + HCI
SHETIN) UV o

ORIR QA Al g
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RC=N HCL Hﬁ»— RCHO + NH,CI
SnCl,
geminal halide Al sl e -0

rRcuCl, KU peHOHCI — > RCHO



) I A ¢

CE g A8l - )

a- Reduction to alkanes:- via Clemensen reduction

Zn[Hg]/HCI
CH,CHO > H,C—CH, + H),0O
Craonell Wil ae Jelal) Y
/OH
CH,CHO + HCN —— CH,CH (acetaldehyde cyanohydrine)
N\

CN
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CH,CHO + H,NNH, ——— CH,CH=NNH, + H,O
CH,CHO
CH,CH=N-NCHCH,
pASYI - ¢

K2Cr,0O./ conc H,SO,
RCHO = RCOOH
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Ar2
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Ar1
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H,C ——C——CH,
H,CH,C ——C——CHj

5l g GG g 9} (93K o=
O
O siand |
H,CH,CH,C——C——CH,
0 Gy olidaa Y
| 0

H,C——C——CH,CH, ‘ ‘ o
2
H,CH,C——C——C —CH;

Oy
O 93U gu- ¥

£EE0LE 7y giliidya ¢
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oxidtion damsy) -

(R),CHOH > (R),C=0

(sec. alcohols) KoLr0:/H,50, (ketones)
O W & ) -

Cu/325°C
(R),CHOH > (R),C=0
- H2

(sec. alcohols) (ketones)
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H,C
H,C H,NNH,  HsC NaOEt CH. + N
O —— NNH2 - > / 2 2
180°C  H,C
H,C H,C
(propane)
Gl 4l -
Ol U 5 38l il |

(CH,),CO + H,NOH — (CH;),C=NOH (acetoxime)

2 38 9) sl
= Ol uedl ALzl o

(CH,),CO
(CH),CO + H,NNH, —= (CH,),C=NNH, > ((CH,),C=NNC=(CH,),

(hydrazone) (azine)

G350 N



/- Carboxylic acids and their
derivatives



A- Carboxylic acids



1- Synthesis
1- From primary alcohols:- (via oxidation)

i oxidn. oxidn.

R—C—OH ~ RCHO — = RCOOH
! K,Cr,0,/H,SO, (aldehyes) (acids)

(prim. alcohols)

2- From aldehydes :- (via oxidation)

K2Cr,O,/ conc H,SO,
RCHO = RCOOH




3- Hydrolysis of acid derivatives:-
CH,cOCl + H,0 — CH;COOH + HCI

(acetyl chloride)
2- Reactions

1- Salt formation:-

Acids react with metals, metal oxides, hydroxides, carbonates to form salts of carboxylic
acids.

2CH,COOH + 2Na ——= 2CH,COONa + H,}
2CH,COOH + cu0 — (CH,CO0),Cu + H,0
CH,COOH + NaOH — CH,COONa + H,0
CH,COOH + NaHCO, —= CH,COONa + CO, + H,0



2- Esterification:-

CH,COOH + HOCH, —= CH,COOCH, + H,0

3- Halogenation:-

CL/P CL/P CL/P
CH,COOH ——— CICH,COOH ——— CL,CHCOOH —— Cl,CCOOH
(monochloroacetic acid) (dichloroacetic) (trichloroacetic acid)

4- Oxidation:- (only formic acid)
oxidn.
HCOOH ——= CO, + H,0



Reactions on carboxylic acid salts
1- Silver salts:-

RX + R'COOAg R'COOR (esters) + AgX

2- Heating of ammonium salts:-

A
RCOONH4 _— RCONH2 + HZO

(amide)



B- Acid derivatives
(1- Esters)



1- Synthesis

1- From acids:-
conc. H,SO,

CH,CH,OH + CH,COOH = = CH,COOC,H; + H,0
(ethyl acetate)

2- From acylhalides:-

ROH + RCOCI —— RCOOR + HCI

(acid chloride) (estrers)



2- Reactions

1- Ammonolysis:-

CH,COOC,H, + NH, — CH,CONH, + C,H;OH
(acetamide)

2- Aminolysis:-

CH,COOC,H. + CH,NH, —> CH,CONHCH, + C,H;OH
(acetanilide)

3- Transesterfication:- (with lower alcohols)

CH,COOC,H, + CHOH — CH,COOCH, + C,HOH



(2- Acylchlorides)



1- Synthesis

From acids:-

CH,COOH + PCl, —= CH,COCl + POCI, + HCI

2- Reactions

1- Hydrolysis to acids:-
CH,COCl + H,0 — CH;COOH + HCI
(acetyl chloride)

2- Alcoholysis to esters:-

ROH + RCOCI —— R'COOR + HCI

(acid chloride) (estrers)



(3-Anhydrides)



1- Synthesis

From acyl halides:-

RCOCI + RCOONa —— (RCO),0 + NaCl
(anhydrides)

2- Reactions

Hydrolysis to acids:-

/\
RCOOCOR + HZO —_— 2RCOOH



(4- Amides)



Synthesis
1- From ammonium salts. (via pyrolysis)

A
RCOONH, —— RCONH, + H,0

(amide)

2- Partial hydrolysis of nitriles.

HCl
RC=N + H,0 —— RCONH,

Reactions

1- Dehydration to nitrils

PZOS
RCONH, —= RC=N + H,0



2- Reduction to primary amines:-

Na/EtOH
RCONH, = RCH,NNH, + H,0
(2H,)




/- AmInes



Synthesis
1- Synthesis of primary, secondary and tertiary amines from

alcohols (mixture):-

pressure

ROH + NH, > RNH, + H,0
pressure

ROH + RNH, > R,NH + H,0
pressure

ROH + R,NH ~ RN + H,0




2- Reactions

1- Acylation
RNH, + RCOCI —— RNHCOR + HCI
l RCOCI
o RN(COR),
2- Oxidation
1- Primary amines:-
KMnO, H*
RCH,NH, > RCH—=—NH —— RCHO
(imine)
2- Secondary amines:-
KMnO,
R,NH » R,N—NR,

3- Tertiary amines:-

H,0, _ _
R;N > R,N —= O (amine oxide)




