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C1-C2: gases (natural gas)

C3-C4: liquified petroleum (LPG)
C5-C8: gasoline

C9-C16: diesel, kerosene, jet fuel
C17-up: lubricating oils, heating oil
Origin: petroleum refining
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Boiling Point 68.9 °C
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Boiling Point 36.1 °C
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chair conformation viewed along the “seat” bonds
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Newman projection
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Ethylene Ethane
H-C-H bond angle (degrees) 116.6 109.5
H-C-C bond angle (degrees) 121.7 109.5
C-C bond strength (Kcal/mol) 152 88
C-C bond length (A) 1.33 1.54
C-H bond strength (Kcal/mol) 103 98
C-H bond length (A) 1.076 1.10

66




o DAt ) 45 dign sl iy il sha

o ylad Coal 55 (S0 30 488 90 21 gn 40 AS e )
oS e IR

S e e el g Bl 1 LedDIA

LS 52 Jusd

67



gl 4 as (g Uu&guuliﬁmﬁqdﬁ

(O) Vgmn Slg 4 paad) oS daad AT 4

6 o 4 3 2 1 . P
CH3-CH2-CH»-CH=CH-CH3 UJS"Q '2

sl 12 Jad

68



" Y 3 2

CHs3-CH-CHg-CH=CH-CHj

CH;

5- Methyl 2-Hexene

CH,
5 4 31 2 1
CH3CH2CH(I::CH2

CH, CHj
2-Ethyl-3-methyl-1-pentene
CHj
6 5 4 3 2 1
CH3 CH2 ChH CH2 CH= CH2
4-Methyl-1-hexene

Lol 12 i 69




Liad 50 aiil &8 e Gy 50 4o diie slga 5 S (i -2 0

Craw S Jiie sy R 50 Kl m
A e el M8l 8
RUNETES

Ciaw 53 3 Jila s R 50 ) m
4 ool 8 el 28 )8
) (e 29

sl 2 Juad

X8 )8

CH3 CH3

Y '
C=0_C
/! M
H H
cis-2-Butene
I-! 'I'.J_'.H_l
c—C
.-'II. .l.'l
CHy H
trans-2-Butene

70



DBl 4 gl sl (il B ) 1000 Qs a9
Sl b e (sled 5 S iSas

sl 12 Juad 71



"SI s U e 50 gy 43 S

el ol G ey
o dle | Sl VL o (il 2ae a8 ) S s )

Z Z .e:u)
L;d\ Qe 4S L;“JJS 99 )S‘ [] High y “-E//H
ik 53 3 a1l YL }—: :h (j

GE ey a8 )8
RN
e a€ a0 S

8 SO a2 Hla g YL _ | H
. . . High High "x{:/
WZ sl aS )8 }:_c{ /
ey Calb 8 ,,,-"’*L\“

L) 12 ot r2



»
L oS slal

39 e il LAt il 8 Ll S sl m

Sl Jga NS GLS 328 (il smi 5 a0 e S m
ol 395 adlial o 4 SIS GG (S 48 Ll
JisI o5 8 simy 293 (0 Jse 3 s NS 30.3 LS
e G D Sl Jse 0 SIS 2.5 o il 4
Db e ) G gadn JS a8 e 34l

R R R H R H R H R H
> = > = > =
R R R R H R R H H H

Lol 12 i 73



"
JM\AL_;AUAJS‘}LS‘)JOJ\&.\M\ dJ\AM‘\SUJJAﬁ‘jJJPJJJJ‘U

uaﬁ\jjquujawu\ﬁ«jmﬂw@wp)\uuﬁ\

sl 2 Juad



" S
550 o0 Sl S 4 HX s 4dlial g

2° carbocation 1° carbocation




Sl ) Qs HBr L (s die — 2 (Sl

ngjé\j\gjddijgg\;j,j\ PN

H—DBr
J“jﬁ 3 JJ‘“‘ T )\4 HBYr H3C>C<;C<H
. . e H3C H
o e £ OS5 S ] L
asw g5 OsfS e S AR HBC;;%{C’...H
583 e QIS Br- L TN
. - Br
D b diie sa0 -2 o :
, . 3G H
-J"SGA Jﬂjﬁ H3CV‘C‘“C{"'H
b b,

Lol 12 i 76



g e oa bl om
a5 Jsl g s oS s S
A S8 a g g o0

O A s g g Al m

sl 2 Juad

CHs
¥
H3C/@\c|:-...H
H

Much more stable

CHsj

Hem o @_H
/N7
HoC |

H

7



"

\ Vacant p orbital

R”
e S xS e Se
rhae g lale L s
SP2 Ll & jma ¢ aiioa

]

) 4y

e

©2004 Thomson - Brooks/Cole

sl 2 Juad 78



q -—
Sl ) Qypadar by eilS g S 6l

Most stable 3° > 2° > 10 Least stable

¢ OsS g S g ot (5 SN siag (slea 5 R Jiie slea s S
AL i o213 (slga 5 K dlamt s 3 la ¢ g IS 3 5aeS
ol sk 88 5 S

@ @ @
R—>—(|3—H R—>—(I1%—H R—>—(43—<—R
H R 5

L east stabilised Most stabilised

Lol 12 i 79



|
JE @g UJJJQ. i< Ain e S By ol (GS) g 4

Odsoma aS s 55l 5 o)l o h 50 4S 438 S
A S e oS5 S Hle O 9Bl Aa (5 RS

H;C H
\ | _H
H—-/C—C\ 0%
H3C H
3 \ B / H3C Cl
/C = C\ »  1-Chloro-2-methyl-propane
cl—c—cZ 100%
N\
H4C H

2-Chloro-2-methyl-propane

Lol 12 i 80



" N

el 028 | ) oS S e (58 n ) S) o b

HC  H C|3H3
C=C’ + HBr —> H;C—C—CH; D
/7 N\ | >
o HsC H Br
9
2-Methylpropene 2-Bromo-2-methylpropane

L) -2 Juad 81



" A
. . . . R I é % .
Wi o ) 2 S S e 8 I San JUhe aia
THs
GHs — HBr T . CHy—C—CH,Br
C:H3 C CH2 —_— CH3 C CH3 Ill
Br 1-Bromo-2-methyl-
propane
2-Methylpropene 2-Bromo-2-methyl- ¥
propane
CHj;
CH;  HCI CH,
not
2 O :
H

1-Chloro-1-methyl-

1-Methylcyclohexene cyclohexane

LAl 12 Juad

1-Chloro-2-methyl-
cyclohexane

82



Br
CH;CH,CH=CH, : CH,;CH,CHCH,
acetic acid
Br
CH, H CH,
Br
C — C > CH3_ C - CH3
/ \ acetic acid
CH, H Br
(90%)

Lol 12 i 83



Os8S s S Jyl clla 2 ) 0
I5d o JSAS 92 g 5

o5 R Ciales b YL Cand
&5 OsSs S 4 OJsou
D g il a g

o5 R Cialea bl Cad
asm g 0SS 4 Ji
sl oa s

OS5 S 4S8 R Ol 55 e
OJso%s Sonlee b il 5 e
oIl OS5 S 4 diie L

LAl 12 Juad

H H HaC I 3° cation
20 Gatioh 1,2-hydride shift H more stable

Ha

C
HaC / Cl  CHj

H H H H

29 cation 39 cation

1,2-alkyl shift more stable



" JE
LS Ll o5 sl ()5 -2

S e 1) OB ses g2 2l B 5 280 e JRS) g a0 L e S

Br Br
1 1
2-Butene 2,3-Dibromobutane
Br
@ M c=wene C[
22 Br
Cyclohexene 1,2-Dibromocyclohexane

Lol 12 i 85



Sl ) G sea 4y GRS 5 asilSa

a2 e slS oS g 5258 e Sl s A8 50 2 s
o W atisas n Sy A8 e ales A Ul 406 58]
A e adas 1S alan o 4 Gy Cuens ) (ke a g 5 S

2H-Br + H,0, ~ Br-Br + 2H,0
Br Br
H +<> H | H
mr—Br th"C/ AN + BT — Phu.,,C C;
4 N { | “Ph
H Ph H Br

Lol 12 i 86



Br /
H. _H By \ /!
~ -, 2?2 Y
C=C! /C—C/
Br

Lol 12 i 87



|
wwwuﬁmwguws\jﬁ
A2

c—C"
\+/

X X
X Halonium ion

where X=Clor Br

vicinal dihalide halo hydrin

Lol 12 i 88



"
A8 50 g 4o Al Gl 80 Ly 8T aga (sleli€l g 5 8o S
Cad S G50 | gmne 4S i
o Il E 1 S sl s ) ) a0 oLl alas ealis (S
P
a5 (gl S sl s dual sams 53 S Gl
Saa S Sl 3y cad canlie JSI AL ol
201 (oS ) (AL

d 2 : »
< ¥ H A H H Q% |
| H,SO
@@ — no o N Ly @@,
| TR ® K on / @
2 D H <
Ethylene Ethyl alcohol

Lol 12 i 89



1Ol S 98 o (puS) =3

< HQ(OAC), SwusS e il L oS o s m
O 88 o S8 glhdsmal i ol O sa
AR 50 2 g 4y Lag o g g KA () sie 4y S 58 1
JSG a i glla (g Al Jad g3 G 5L 290 e A8l
S 5 a8E e ol gan G J oS aaa Lo gl (o«
Al e g g4

Lol 12 i 90



Sl 88800568 e 58 Q) a4y 200 e JSET 4SS

) (CH3CO3),Hg, H,O OH
&CH3 g E><CH
3

i) NaBH,
(Sodium borohydride)

1-Methylcyclopentene 1-Hydroxy-1-methyl-
cyclopentane

sl 12 Juad 91



" T HgOAc

CH CH
Ho(OA 3 NaBH 3
CH, 9(OAC) | aBHg

H OCH;,
R | J.R
Hg(OAc); CH30H R N
NaBH,
RI.II __,.l'R
R =
- H OOCH
Hg(OAC)2; CH3€O>2H R, ' 3
NaBH —X
R R

Lol 12 i 92



O g s -4

sl G2l ) sa sy b S sl GRS) (g yiaied s ) (S
D o 2y sl GRS AT A8 o)yl plaalls ol
o Al G LS S5 5 3,8 (e PDla 1 g da S
S
mj.ucu@yBH3AJMGAJ}BH3MJ)LAJAUSJ\$\SJ
MJJ‘JUJJJJ&MBH3M‘M)LJJJMGAMLLA\MSJJ
Ol S (5 i s 5o 35 (e 02538 BH 43 o8 J S
s e JSS

LS 52 Jusd

93



sl 2 Juad

y
H—mog > H—\I?;—(SQ
B, /

3HpC=CHj3 + BH3 ——> CH3CHyBH>

CHsC\Hz CHoCH3 l MoC=CH2
B <— CH3CHoBH
HoC=CH> |
‘ CH3CH»
CH3CH»

94



s Ll Hean 3 By s )l o) B Ol IS s
9NN (e e RS w8 (e Dl B O a2
Pl e Sl U8V S

Q OH
- + B(OH
SO‘ - —>©/B\© OH-, H20 O (O3

Lol 12 i 95



AS Casl G leials (S S0 0 5 2 2t gl Sl ) (S
DA G Sy 0 OH 5 H D20l sl eas 68 D
A (e O Ol 33 ) 434S 28 e

H
H g S _OH
< H202 N\ _H
BH
CH3 3 > /H OH- > /
THF '«/CH '_CH
3 3

Lol 12 i 96



" A
il 0650368 e ST Gy a4y g s ol il

OH

N/ 1L BTHF |
/ \ 2. H,0,, HO- |

Lol 12 i 97




" A
2 gy (s ) b 48 s 3L — ) (eSS JiSi J ) 4la e
b o IS )50 =S 5 O350 (S i sy dx als s 0

|
H H
H
\B/ H | H
; ~g
Ri.c>..R —> R, /% .R
) S \
R \R R \R
H

|
H BH
H--B—H
R..,/L_[_.,,.?R R BR
R \R -~ Rfl. \

S 22 b R 98



1)BH3 2)H>Oo/OH"

CH3_CH:CH2 |

CHg_CHZ_CHz_OH

sl 2 Juad

o

99



J ~
H
o
CH3\ _C/H
/C ~—

sl 2 Juad

cC—~C

H——< BH
20

\|
+ H- BH —
H
H— BH,
cl
CHy~_ .  _—
C C\
H H
LT
EEE——
CH3\ _C/H
/C ~
H H
OH
H>0,/OH- '|" ‘ ,
- CH3\C_C/
/S G
H H

100



Ja Qe 4 anilSa m
S5
A mhae Hg 5 S m
A A e S
A Mg e Sy
o5 R I s S sk
A8 DA S Jie
slad alan 3l e 45 48

)

sl 12 Juad 101



|
e D8 Fs die OV BH, 5258 (o0 das S 4 05500

P

sl 12 Juad 102






" A
W) gy GHB r=cSd) 4 JUa ) (il 38 -5

5 ) adanl s o slS g S SIS L HBF (Jsara Loyl ) o
9 om i) ) 4y 55 e 58 g

S st 92 b HBP 48 280 oo (L& (383 )y »

D e ddlal S 4y o glie

Sl GES1 s S0 W 1)y sema 3 HBF b oS
LR PPPIAEN]

o ) JSGal ) g 5 35S e s s )3 2l

'd
%
.

S

sl 12 Juad 104



R—-0—-0—R — 2R-0"
R-O + H-Br —= R—-0H + Br-

Br- + R—CH=CH, — R—CH—=CH,-Br
secondary radical

(primary R -

not formed)

R—CH—CH,-Br + H-Br —— R—CH,-CH,-Br + Br-

The alkyl bromide product is an example of Anti-Markovnikov addition
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a conjugated diene
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TaBLE 10.1 A Comparison of the Halomethanes

Bond length Bond strength Dipole moment
Halomethane (pm) (k) /mol) (kcal/mol) (D)
CH,F 139 452 108 1.85
CH;Cl 178 351 84 1.87
CH;Br 193 293 70 1.81
CH;l 214 234 56 1.62
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30:70
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CH;CH,CH,CH,CH,CH,CH — CH,
1-Octene

l NBS, CCl,

SN N ;
CH,CH,CH,CH,CH,CHCH—CH, <— CH3;CH,CH,CH,CH,CH—CHCH,
Br

|
CH,CH,CH,CH,CH,CHCH=CH, + CH,CH,CH,CH,CH,CH=CHCH,Br

3-Bromo-1-octene (17%) 1-Bromo-2-octene (83%)
(53:47 trans:cis)
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Nuc: + R—X —> Nuc—R + X~

Nucleophile Product Class of Product
R—X + ~:: — R—I: alkyl halide
R—X + ~:OH — R—OH alcohol
R—X + ~:OR’ —> R—OR’ ether
R—X + ‘=:S:}H —> R—SH thiol (mercaptan)
R—X + ~iSR’ — R—SR’ thioether (sulfide)
R—X + :NH, —F R—NH? X~ amine
R—X + ‘=I.\.I=1tI=I.\.I=— — R—I.\.T=IJ\FI=I'\.I=_ azide
R—X + 7:C=C—R’ — R—C=C—R’ alkyne
R—X + 7:C=N: —3 R—C=N: nitrile
R—X + R'—COO:" — R'—COO—R ester
R—X + :P(Ph), — [R—PPh,]" X phosphonium salt
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ethyl bromide (1°) isopropyl bromide (2°) t-butyl bromide (3°)
attack is easy attack is possible attack is impossible
HO:_CHj HO: CHj HO: CH;
NN N A
ao— BT i o C—Br
HYy H,Cy H,Cy
H H CH,
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R—Br+Cl- — R—Cl + Br™

CH, CH,4 CH; IiI I-|I
H,C—C—Br H;C—C—CH,—Br H;,C—(I'J—Br H3C—(|3—Br H—(f—Br

CH, CH, H H H
Tertiary Neopentyl Secondary Primary Methyl
S <1 1 500 40,000 2,000,000

reactivity

l‘“sj\' SN2 reactivity Mor.e
reactive reactive
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R—X + Nu:© —— R— Nu + X:~

where X = Cl, Br, I, OTos
Nu = A nucleophile

MV

OTos = =0

O=Ww=0
=
N
=
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rate Relative Type Solventms

1 polar protic CH,OHm

7 polar protic H,Om
1300 polar aprotic DMSOmn
2800 oolar aprotic DMFm=
5000 oolar aprotic Acetonitriles
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Sn1 1.2-hydride shift H,0
N, CH,CHCHCH; e > CH;CCH,CH; —%= CH;CCH,CHj
+l\ +l\ , I
+
secondary tertiary OH
(|:H3 carbocation carbocation H
CHyCHCHCH; ”ﬂ["w
Br CH CH
2-bromo- 5 | 3 | ’
3-methylbutane \_Sh2 CHiCHCHCH CHCCH,CHs
OH OH
3-methyl-2-butanol 2-methyl-2-butanol
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A 2° carbocation

(2) H > +
H
A 3° benzylic carbocation
<N II_| + /I_I
(3) F + TOCH, —> Q<
CH,

An oxonium ion
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CH2CH3 CHzCH:; CH2CH3
| Sn1 conditions | |

(@ + H,O > rreC Co + HBr
<\ H H p) 2 J H
CH3 Br HO CH‘; CH3 OH
(S)-2-bromobutane /| (R)-2-butanol  (S)-2-butanol
both enantiomers
H;C s s Ul H;C
/.CHCH, H,5: ) CH::CHz\ /.CH,CH;
CI—C\ (‘ Hy e (|- H, /C—OH + HO—C\ (|*H::
CH,CH,CH,CHCH, CH,CHCH,CH,CH, CH,CH,CH,CHCH,
(R)-6-Chloro-2,6-dimethyloctane 40% R 60% S
(retention) (inversion)
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Methyl < Primary < Allyl = Benzyl = Secondary <  Tertiary

Less g S More
stsilile Carbocation stability e
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constant [ rate
acetic acid 6 % 1
methanol 33 4
formic acid 58 5,000
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Anti periplanar geometry

(staggered, lower energy)

X H
/
H C
\
L
Syn periplanar geometry

(eclipsed, higher energy)
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Br Ph
Br

meso-1,2-Dibromo-
1,2-diphenylethane
(anti periplanar geometry)
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Br

CH,CH,CHCH, ”jl‘lljl‘l’“;\l > CH,CH=—CHCH, + CH,CH,CH=—CH,

2-Bromobutane 2-Butene 1-Butene
(81%) (19%)
BI' CH3 CH3
I (‘H1(‘H_)()_ .‘\’11+ I |
CH,CH,CCH, —2—2*—°>» (CH,CH=CCH,; + CH,CH,C=CH,
CH,CH,OH
CH, 2-Methyl-2-butene  2-Methyl-1-butene
(70%) (30%)

2-Bromo-2-methylbutane
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(|3H3 (|}H3 H,C H
H3C—(|3—C1 e H3C—(|3—(;)H + >c —c<
CH, CH, H,C H
2-Chloro-2-methylpropane 2-Methyl-2-propanol 2-Methylpropene
(64%) (36%)
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CH3;CO- -

(weak base) CH3CHCH3 * CH3CH—CH2
Br Isopropyl acetate Propene
| (100%) (0%)

CH,CHCH,
2-Bromopropane OCH,CHj,
CH3CH,0" ’ |

CH3CHCH3 T CH3CH — CHz

(strong base)

Ethyl isopropyl Propene
ether (20%) (80%)

©2004 Thomson - Brooks/Cole 263






LB 12 Jad

265






" J Lz .
100 GLsS i IS eu‘

2ila diiad e gee Al S (sl 03 S gl

ceaicaieniont

Toluene Ethylbe nzene Cumene Styrene
OH NH, CHO COOH OCHg,
Phenol Aniline Benzalcehyde Benzoic acid Anisole
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TABLE 15.1 Common Names of Some Aromatic Compounds

Formula Name Formula Name

CH; Toluene CHO Benzaldehyde
@'/ (bp 111°C) @’ (bp 178°C)

OH Phenol CO;H Benzoic acid
@’ (mp 43°C) ©/ (mp 122°C)

NH, Aniline _CN Benzonitrile
= | (bp 184°C) (bp 191°C)
S

I

C\ Acetophenone CH, ortho-Xylene
©/ CH; (mp21°C) @[ (bp 144°C)

CH;

i

CHCH; Cumene CH—CH,  Styrene
©/ (bp 152°C) ©/ (bp 145°C)
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Bromobenzene Nitrobenzene Propylbenzene
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1,2 =ortho 1,3 = meta 1,4 = para
(abbreviated o-) (abbreviated m-) (apbreviated p-)
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CH; CH,
Ortho — «—Ortho B
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Meta — «— Meta FeBrj;
T Br

Para

Toluene p-Bromotoluene
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ortho-Dichlorobenzene mefa-Xylene para-Chlorobenzaldehyde
1,2 disubstituted 1,3 disubstituted 1,4 disubstituted
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1 Br
CH, CHg3
4-Chloro-2-nitro- 2,4,6-Tnbromo- 2-Bromo-1-ethyl-4-
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Br., CH, NO,
2 1
1 2

CH;._; ()JN ‘ 3 Cl

4-Bromo-1,2-dimethylbenzene  2-Chloro-1,4-dinitrobenzene  2,4,6-Trinitrotoluene (TNT)
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Br Cl C
SoH
2,6-Dibromophenol m-Chlorobenzoic acid
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Circulating 7
electrons (ring current)
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/
P4
Y .
~ .+ Proton deshielded
5N by induced field
- ~
{ . Y
~ 5
H < e H
- ~

. : Induced magnetic
. _ . field because of
ring current

Applied magnetic field
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Resonance-stabilized cation intermediate
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. Br Ay Br
+ B1‘2 c'u':;\mt ” + HBr
H
Benzene Bromobenzene (Addition product)
(substitution product) | NOT formed |
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o+ o—  O—
Br—Br + FeBr3 ———= Br Br FeBrj

AR

© Proceeds through a t-complex
Br H Br H
>
B2 CH' +
FeBr @ - || || = HC
3 =
CH

Y
c-complex with the positive charge, distributed only between
Br ortho- and para-positions
Br ] *
Br ©
Addition Substitution (aromaticity is restored)
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k’ Cl Cl
A molecular complexwith  Anion paircontaining
a positive charge on chlonne achloroniumion

and a negative charge on iron
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Chlorobenzene
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Halogenation:

@H v, —=J3y QCI + HCl

Chlorobenzene

N itration:

H> SO

Nitrobenzene
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Sulfonation:

QH + H2804 QSOgH + HzO

Benzenesulfonic acid

Alkylation:

AlCI
@H + RX g QR + HX

An alkylbenzene

Acylation:
O
v AlCl; .
H + RC-X > CR + HX
An acyl
Halide An acylbenzene
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Groups that Donate Electrons by Induction (Methyl & Alkyl Groups)
are Activating and are Ortho/Para Directing

Ortho Attack _ _
CcH CH C C
3 3 Hy = .\ H; .
H H H
—_— - -~ T
+ +
Tertiary Carbocation
Most Stable Resonance
Contributor
Para Attack _ _
CHy CH, CH;, CH,
+
—_— - -~ ——— -
+ + +
E H E H E
Tertiary Carbocation
| Most Stable Resonance _
Contributor
Meta Attack
CH; CH, CH, CH,
+ +
E H H + H
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Ortho Attack

CF,4
E E E +| " E
H H H
— - -~ .
+ +

Para Attack

CF;

Meta Attack

CF
3 CF,4 CFy CFs
+ +
- E E E
© H H + H

CF, CF, CF,
+
—_— e -
H E H E H E

Groups that Withdraw Electrons by Induction
(CF;, -NR,, OR, X (F, Cl, Br, I}, COR, CN, NO2, Hsos')
are Deactivating and are Weta Directing

Poor
Resonance Contributor

Strongly Destabilized Cation
{Substitution at O/P sites not favored)

Poor
ResonanceContributor

Strongly Destabilized Cation
N (Substitution at O/P sites not favored) .

Less Destabilized Cation

{Substitution at Meta site is favored
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Groups that Donate Electrons by Resonance
are Activating and are Ortho/Para Directing

-4 b -h *e L 1 ] -
-0-R -N-R -F: -CI$ -Brs -3
-e *e *e L1 - -
Ortho Attack _ -
*NH, . :NH2 .NH2 ¢ NH, oNHz
E + E
H
—_— - H -
+
Strong Resonance
Strongly Resonance Stabilized Contribiitor
[ (Outways Inductive Effect of Dipole) -
Ortho f Para Substitution Favored
Para Attack i
+
*NH, $NH, .NH2 (. NH, INH,
— e ey -
+ +
H E H E H E
Strong Resonance
L Contributor -
Strongly Resonance Stabilized
{Outways Inductive Effect of Dipole)
Meta Attack Ortho f Para Substitution Favored
iNH,

$NH, $NH, $NH,
©‘~ + @ @
— - -
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Groups that Withdraw Electrons by Resonance
are Deactivating and are Meta Directing

HO 0 A0 'Y
~cZ oo ~o20 HO '3 HD‘_E,Dt
E' + E
— @ @4 S
Poor
Strongly Destabilized Cation Resonance Contributor
| (Does not Favor Ortho Substitution _
Para Attack _
L 1)
HD\'C;D ; HD.\ .rOo ,0: /
é E+ ; ;
Poor
Resonance Contributor
Strongly Destabilized Cation
L {Does not Favor Para Attack) .
Meta Attack B
HO,‘C;O HD‘_C$D HO“‘C;O HO.‘C::D
+ +
—_— g -
E E E
E' H H + H
All Resonance Forms Less Destabilized
. . (Do not attempt to place additional positive
L) 22 Juad charge next to withdrawing Carboxyl group)
L {Favors Meta Attack) .
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NO,
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NO 0,N NO
2 HNO; fuming HNO3 / conc. H,S0, 2 2
- =5
H,S0,4 reflux 30 min, 100 °C

75% yield meta-dinitrobenzene

NO, Bra B NO,
= - T4% yield
Fe powder metabromonitrobenzene
Z 135-145 °C
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NO, NO,
H,SO,
+ HNO, -
CHj CH,
NO,
NH; NH.,
Br
+ Br, -
CH, CH.,
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Cl OH

‘ ‘ 1. NaOH, H»0, 340°C
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F 2. H30 Z
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