ApWHPATIKOI YOPOYOVAVOPOAKEC
Aromatic Hydrocarbons-
Apcvia (Arenes)
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ApWUATIKOTNTA-
Kavovacg Huckel

KpITAPIO apWUATIKOTNTOC

* Na €ival emitredo, KUKAIKO Kal ouluylako poplo, dnAadn
va atroTeAEiTal atro eVAAAAS atrAouc Kal OITTAOUC dEOUOUC.

* Na uttakouegl otov Kavova Tou Huckel.
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2UvOeon BevioAiov
KataAvtikn Avapopdwon (Catalytic reforming)

Straight chain hydrocarbons in the C; to Cg4 range from the gasoline or naphtha
fractions are rearranged into compounds containing benzene rings.
Hydrogen is produced as a by-product of the reactions.
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A typical catalyst is a mixture of platinum and aluminium oxide.

The temperature is about 500°C and the pressure varies either side of 20
atmospheres.



2UuvBOeon BevioAiov
AntoaAkuAiwon MeBulofevioAiov
(Dealkylation of Methylbenzene)

The methylbenzene is mixed with hydrogen at a temperature of between 550
and 650°C and a pressure of between 30 and 50 atmospheres, with a mixture
of silicon dioxide and aluminium oxide as catalyst.
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HAektpoviopAn ApwHOTIKN
Yrokataotoon

An important way of introducing functional groups onto benzene rings

The electrophile will either be a positive ion
or the slightly positive end of a polar molecule.

+ H v Mechanism



http://upload.wikimedia.org/wikipedia/commons/0/00/BasicAromaticSubstitution.svg
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1,2,3,4,5,6-hexachlorocyclohexane




ANoyovwon Bevi(oAlov (2)
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>ouAdpovwon BevloAiou
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A. Heat benzene under reflux with concentrated sulphuric acid for several
hours.

B. Warm benzene under reflux at 40°C with fuming sulphuric acid for 20
to 30 minutes.

Atpidov 0¢€1ik6é o¢u (fuming sulphuric acid): piypa Trukvou Beiikou ogéog
Kal TpI0¢eIdiou Tou B¢giou


http://upload.wikimedia.org/wikipedia/commons/6/66/BenzeneSulfonation.png
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Benzene reacts at room temperature with a chloroalkane in the presence of
aluminium chloride as a catalyst.


http://upload.wikimedia.org/wikipedia/commons/7/7a/BenzeneFriedelCraftsAlkylation.png

Friedel-Crafts aAkuAiwon tou
BevloAlov (2)
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HAektpoviodIAN Apwpatikn YITOKOTAOTOON O€
Yrokateotnuevo Bevl{oAlo
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O utrokaTaoTATNG TTOU Eival O ouvOoedeNEVOG ME TO BEV(OAIO
KaBopilel Tn 0€on TTou Ba KATAAGREI O VEOG UTTOKATAOTATNG.


http://upload.wikimedia.org/wikipedia/commons/8/87/Ortho-meta-para.svg

HAektpoviodIAn Apwpatikn YITOKOTAOTAON O€
Yriokateotnuevo Bev(oAlo

H nAekTpovikn eTTidpacn kKABe uttokataoTaTtn kabopiletal atrd tn dpdon duo
@AIVOUEVWY TA OTTOIa UTTOPOUV VA AEITOUPYOUV TAUTOXPOVWG:
TO ETTAYWYIKO @AIVOMEVO KAl TO PAIVOUEVO GUVTOVIOHOU.

» To emaywyiko aivouevo eKONAWVETAlI UECW TOU O OKEAETOU TOU UOpPIoU,
ENQTTWVETAI TAXEWG ME TNV ATTOCTACH KAl EEAPTATAI KUPIWG OTTO Tr OXETIKNA
NAEKTPOPVNTIKOTATA TWV ATOPWY KAl TV ETTAKOAOUBN TTOAWON TWV OECUWV.

» To paivouevo ouvroviouou EKONAWVETAI UEOW TWV TT OECUWYV, OpA OE
MEYAAUTEPN ATTOOTACN KAl €ival 1ID1AITEPA IOXUPO OE OUCTAUATA UE POPTIO.
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Common Ortho / Para directing substituents

Common Meta Directing Substituents

z —CH
—— Strongly Activating ?

L Moderately Activating

—— Moderately Deactivating

—— WWeakly Activating

—— Weakly Deactivating

Strongly Deactivating



http://upload.wikimedia.org/wikipedia/commons/1/1d/Ortho_para_directing_substituents.JPG
http://upload.wikimedia.org/wikipedia/commons/c/c0/Meta_directing_substituents.JPG

HAektpoviodIAN Apwpatikn YITOKOTAOTOON O€
AwTtokateotnUeEVo BevloAlo

Av Kal o1 QU0 UTTOKATAOTATEC KATEUBUVOUV TO VEO UTTOKATAOTATN
otnVv idia Béon, AauBaveTal TTPOIOV TTOU PTTOPEI EUKOAQ va
TTPOPRAEQOEI.

Av Kai o1 dUO UTTOKATAOTATEG KATEUOUVOUV TO VEO UTTOKATACTATN
O£ OIOPOPETIKEG BEOEIC, ETTIKPATEI N KATEUBUVON TOU
IOXUPOTEPOU EVEPYOTTOINTH.
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Methyl groups are 2,4-directing



ANoyovwon peBuloBevioAiou (1)
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Substitution in the ring happens in the presence of aluminium chloride (or
aluminium bromide, in case of bromine) or iron, and in the absence of UV light.
The reactions happen at room temperature.

CHz



ANoyovwon peBuloBevioAiou (2)
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If chlorine or bromine react with boiling methylbenzene in the absence of a
catalyst but in the presence of UV light, substitution happens in the methyl
group rather than the ring.



OvopatoAoyia- Bev{OAlo ug Eva

UTTOKOTAOTATN
OH NH
YBpoEuBeviOAio 1] paIvoAn Apivoeviohio 1 aviAivn
SUPTTOKVWOT JE POPUAASEDDN Bivel 21N Blounxavia XpwoTIkwv aTTOTEAE
PAIVOAIKEC PNTIVEC, YE TTIO YVWOTH TO TTPOOPOHO Tou indigo, ToU XPWHATOG
BakeAiTn. TwV blue jeans.
CHj

MeBuAoev{OAIO I} TOAOUOAIO


http://en.wikipedia.org/wiki/File:Phenol2.svg
http://upload.wikimedia.org/wikipedia/commons/f/fe/Aniline.svg
http://en.wikipedia.org/wiki/File:Toluol.svg

OvopatoAoyia- Bev{OAio pe duo
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http://upload.wikimedia.org/wikipedia/commons/8/87/Ortho-meta-para.svg

OvopatoAoyia- Bev{OAio pe duo
UTTOKATOOTATEC
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OvopatoAoyia- Bev{OAIo pe TpEIC
UTTOKOTOOTATEC
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http://upload.wikimedia.org/wikipedia/commons/6/60/OChem-Reaction-HalogenationBenzene.png




