
UNIT- V 

CycLoALkANES 
Cyclolkanes or Cyctopaabbtns Satwahe hydioCalbna 
in whid e casbm atans a joined by singfe coual e» 

bonds tok a They ae also Qalled a AUcyclic 

Conpounds. 

AU"- becoue Simlan to aliphet Compound,

unsubstituted yclo akohe hom a bm stogs Sones wi 

gen kosrouka- CHh, D:, 9,5,6 ---

CgH As member 0 Series is Qdopropabe CgHe 

Trimetlehe 
CyctopropUne A ehlmayctoprpa 

Tebemetlens 
Cyctobuwhe Bromoytlobutane 

Pentqmehylene 
Cyclobepare 
Hexamethylene 

Cyclopeptane 

PHysicPropeRIKEs 

Nahwe Qiqud emauniA aAR 

Qos &ycloprpane i Cycloouae 

tP MP 
Cyclopropane -32'8 
Cuclo buane 

clo penane 
Cycloheoabe

IncreaDe 



C 
Some DetUalives i NomeheJatle 

C CH 
cHh 

1-mehy 
Cyclopehfahe

1,a dimely 
Cyctopehfahe

CHS 
4-CthyH,2-dimethy 

Cycohepahe CH 
H-cHh 

IC-methylpnpy)
Cyclohebabe 3-Cyclo buti hevahe 

1f side atky chaun yelic alkub 

no C-atm side side chain 

CL-CH-d CH 

1C1-metyl ey 
Qycloprpane 

t f Side chain Contauns a muliple bond o kuchiono 

gop, atyB alityclic zing is treated as subshifuant 

CH-CH=CH CH= CH-C0CH 
3-yclopnpy' y-Cycloheby|

out3-ene 2-One 
prop--ehe 

9F 
mulhple bod preen at iNg, -he numboriny is 

done n such u0y tha uipla boo geh Jouse)h 

numbr 

Cyclobuu--ee 
Qyclopet1,4-diene 



I e nultipe btmd d Side Chain bol foeeSe, bmo is preferrd 

CH CH-CH 
Ch 

1 
1, S dimeltyt Cyclopent-Fee 

3 hyl-Cuclohew-1-ehe 

# Side chun comfains mtkhpke bmd uneH oma group 4 ting 

Contains mulhple bond Side chain Should ajue pahwnY 
A 

CH-COOH CH-OH �HOH 

3CHO 
-(3-fosyl cyeloheo-3,s1- 
diehe)ebanl-0tc aud 2ydopet-3 e 41) prpap--0 

FuncHonal group diecHy atacheol to ig 
C00H 

CHO

Cycohepaye 
Canbooyuc aud 

Cyclophahe cobaldehyde 

# ing Side chan both Comfuins stame kwchiana goou 

ho. Coaborn am" uo00H 
S g-Caaboxyl melth) Cyclohevane1- ecsbo)ic 

aud 



SyNTHESsIS 
FzomDi halide 

eunds Miethac) >1,3 or 1, dihalsgeh deatiutire 

Ob alk. deac wr% Ng o Z 

,CH 
CHB 

cH 
CHB 

A 
+ 

CH 
,3 dibro propa 

Ch CHOHBr 2NgBy 

+2N 
Ch-CH& 

A .CH 

,4-dibromo buhaane 

* houde is +nt S 1,6 Casbn he Teacho os 

Cspe chaun alkehe 

mauny prpasd Cycloppan- 

Dieckmanr Conden saba hrom eslen d dicaberytiz 
ayd. Diehyl Adipae 

CH-CH-�769 
N9 

=0 

uoH CH-H-H 
CO0GH 

a00-GHs- 

HU 
-CO2 

CooH 
Cycl openfan 

MAJH Sufabl k SLG membered ig 



p Calcjum Sat o Dicabo»yucayds (Wisicenus Mlea 

CH-CH A 

lHg 
H 

emmense 
Reducho 

CH-CH 
-Ca C0, 

Calcjum Adipata 

Cyclopentuan 

( Simm Ons- Smi h Reqchm- rdm Akene 

-y 
CH-CH-CH 

/ 
CH 

CHCHCH+ CH 
elber 

mehylene 

lodide 
prpene 

meyl adoprpabe 

CH-H-CH- C 
CH 

CH CHCHCV + CH 
abuwee 

IA dimeyl eycopnpa) 

Dies-Ader ReacHon -qt2 actoailion Reaclion 

Ch yS k CH Cyclohexene 
CH 

CH 

9t2 yclo addi Ham ReacHon 

Chh Cyclo buane 
CH CH 
etylee 



Hydroqenaa dApmab Compound 

+34 Ni yclobevahe 

S3k 

beaene 
Cs CHe 

N 
+3 mehy 

S43 k Cycuhexane 

Tdyen 

(8Reduchion o Quctic onbony! Cpound 

Clemmensen's Reductm 

HU 

Cuclohexone yelohexane 

alstf-Fjshner Reducheon 

NHNH 

koH, G4 
Cyclopentone Cydspentae 



CHCMICAL RACT)SN 

A SubsHkubar RecHm- free Radica Sub. Reachn 

SuhsHtuba wiB C Br 
U chloyoCyclopropae 

cl 

Bromsuclobufoe 

Chlor yclo heane 
+ A 

AddiHon Hgn ReacHon Ring pening Reac Hes 
Add" d Chd Bs> produce cpen chain prouc 

Coy 4sed a» Swe 

ccly 
Daak CH-CH--CH 

1,3-dibaimspP 

+ C feck CH-CHCHCH_ 

,4-dichlao buue 

Add k Haloqeh aud HBr/HI 1-halo preut 

HBr Ch-CH-CH-Br 

-brmo prpaahe 

Hgher member do ns aiue is Re9cHOn 



Add" sh Hydgeh-H/NI 

Ch-CtC 

Pspane 
+ 80 

NI 

+H 
Ch-Ch-Ch,- C% 

60 - bwtahe 

Oidalan React+n 

kMnyo11 CH-CHCo0H 

+S0) 
A 

CH- CH C60H 

Adipic Aud 

STABILITY oP CycLoAKAN 

BAeyeR STRAIN THeORY 
#Based on Argfa shoun o ycloalkane 

gpteior Angte psgm fApge 
Bond Anglea 80-3Co f»)° D:no.o Side 

oR 
30 Cn-2) 

As per this 

A ao (08 |120 
Angle 180360/3) 

180- 120 60 

oR 

2 

160 (3-) 

3 

GO 



The mouin postua a Bqeyer pajn TheyC 88s 

t Pp05ed by Adol éayer in 1385 to eyplain 4e 

relative stabiüky Prst bed ayclo alkane 
e 

O Canbocyclie ving tjoakabe ane plonner ike 

pot-gms. Thepropved Shyehe a 
Cyclop rpane 

Cycto butane 

Cquiletaa 7oiangB 
Squose 
Pentagm Cyctopenfane 

Cyclo hey ay -- Hevagm 

9n Cyclo alkane each cabm atom is gps hybndised 

and Ange betue aby pair adjucenr bond should 

be tetpqhedal, 9dea bond Aate Shsud be 

19928 oR 109.So 

Due Due to Cyclic in natua qCycloalkane,
Bond ahge 

Ting ane nsf longey equal to nmal tehabyoa angle 

09 $The angle desta unies uoih S|2e *I 

Thee Deujabdn in bond ahge Qause gheun 

in he Nole Cule Colled Angle Shaun, hjo 

decrease Staloihy 

Devia Argle Shain dL 
StabiG 

Reactiu 

Angle Sain 109a@'- 8ond angte in) 
planer " 

Compoynd eondngle 
Ahgle shain 

0 cycloprupan +2yyy' 

+9yy' 
Gycloburahe 
Cyclopentane 

Aclo yclo heywne 

I08 +.yy' c29 

120 -S.yy' 0928/ 

Cydobepkaye 12802 - 9 2 

t-tndi cale bond angle ase coopreSSed 

tndicale kbmd angte a eopabde 
20 



As per Raeye Sbain heny Stabiuly 
Order 

Eyclopenkere pctobutune 

Cyclopen tune > Cyclohexahe Cyodo heprahe 

Cyclo butane > Cyclopropahe 

NofF NoF Trye Ata1 

CyClohepane > lyclo pen tane> ydoloufahe 

Cyclo propane 

Hen ee Cyctopropane wndaqee ding breakng Ratm 

Evidence in fauo oP Baeyeys Shain 

Ther 

O As e0a/he Staled ha 
Angle Stoa Staloiuk 

These Can be eopluned an the baois d heat 

ok CombusHon pey mehylene gruup n eah 

CycloalKahe 

Hea CombusHom per CHgnrup 

691k/wesle Cycdo prupane 

Cyelo burahe
Cytdo pentane 669 y/mst 

CyClo hepawhe 

Jel As ure know 6af High enegy less Skadde 
hent Cycloprpaed cydo buan ane les 

SHalle and wgegoet add" cqc 4 1ng 

ssi. 

Coyclo busne is mee safe and undago zing 

apehing ea bu m ude me das 

OondiHon, 



imitalHn 

Nst abey in 
mrehan 6 Cahbmatm ana 

As per RBaeyan shauy hemy 
inamtcliale ing 

aund unsfabt 

si2 

highe wne voy 
sþained and wnfat 

cycloalkohe O tnom ediale aiog sz 

auly 
have y moees sbain 19-c ohigher 

Cur shaio free 

BS Theny cnsida ly Argle spaun , aumn 

al Cyuoalkaone to be plounn, 

Does Ds- Com side ToRsiGNA ShRAIN The sbaun 

dye to eclipsiog o bond m neigbowiq 
amd. 

The soain 

Does ns conside Sheie Soain-he shau) due 

to repul sioe idfeacp ush e atsms 0pproa eah 

Sther too closely also enown a»Trans 
auhnula Spain 

shein due 

lorsiona Sidaun exist when neighbruatn 
Cassbon posjesy 

hydmesthot ouentap in spac eaipse) 

COoom Posses 

Eetipse 



SACHE MOHR THCORY 

Sache -elePrr 
eplan the srabiüly of cyeloh evane bighe ppoJed ths thery in 1913 fo 

members 

AS se Ehouo thal BST ai led to epo 

The skabiGly of Cyals h evahe i bigber memb ers 

AssumpHn 

O Cyclsheva 
ae nst in plahe. 

They are become Free brom sojo ig aa g 
ne p Cahe 

Cebms ae nst korced into 

No e ectf 
hcgOma 

as we uSSypd 

by Bqeyer 

They assumed tat e Ting ane Folded or 

Puckeed CondiHon And hosmatefrahada

argte C 109.5°) detained4 as result, the 

shun i lbjn oing is relieyed, 

yclsheyae ay eistin two nm-pla»an 

Puck er ed Conormól ions. bef o ich ane 

Com pletel shai free cha 4 boaF 

) char Frrn, os Stade 

tta -Caxial Hydnjen 
q axia bmd 

c paralfel to axis) 
He 

H He 
Cequiforia- He 
'd oge) 

equ frsia 
bind He H9 

Ho 109 5to @U) 

bmd appoi ion Sbain 

L 6CH>a ia bond 

equ tnjal baud 



Torsioma Shain s Saic shaan 
Boa Fonmn 

HP 

Axi) 
Hb 

Ha 
He 

H H 

-H Bos SpiF bond 
Hag pele bomd - He 

- Ha axia bond 

He equ torial bmd 

See ummg M C-c bmd hen au H bmd ae 

ectipsed wt res pech to each dher hence ts 

ooa nm mkorma? haw Ma»jmum orsjonJ d 
Shen su shain 

CoULSON AND MOfEITS MODIPICAT ION 

Cycloprpare hau fjaguon planaa shychua wi lh 

inter va bond agfe ane Go°, 

eak Oulap te khow that q Covglent bmo bjw 

Weak 
Bsnd- 

Banah wo aem is fooed by 4»e 

bond 
9 T Oue fap d rbital ohe a 

Usfued. The greater e»fe>t o 
60 

Uea lop e sbngen is he bmd 

The otomic oybi tals oualap to hee ma»)Mum exlo»t ig 

hey Olexlap +t 1 along their ehis axel. As the a»e 

osp orbi kals are ad angtes o t095° 10928'-o 
each Gher The C-e bond wil/ haue her mapimym 

Sheglh if he C-C- bon d angles hare Ualu l09281 

Shong Bond Max 0verlap 

w 



9n Cycloprspane, sps hybsid oyoikas o Ckom ali 

Ca no ndeago Complek Ouealap with ea dh her 

as shoun in npropane, becoupe Othis requre 

aconsideraie deviaion mm the teba bedra 

Ungles ok 09 28' 

109 
Argle Staun 

Due to Considerable cumount o oing ghain in Cydopu 
In additim angulu shaun, CLyolopkopane. also Suhbn 

acdu Hom a Torsimal Shain due to Co-plan 9 arruge- 

met a asbD altom whne awe leaoling to the 

eclipsed arrangement og the C-H bm 

Inameoliak bfo oLn 
more pa) P-charectn 

114 
oso 

Go Inenudcaa 
H Argle 
Inta orbHa 

Argte Ieaker bmd, they are 
callecd Sahang Bond or 

ent bond 
Coulson-Moffit rdel" 

stt C-c bond rePP-Charec hu 

t C-H bmd S-Chaecta 

hese reasm Cyclo prpaune Smych more eaetiuve 
ha alkane or other higher dtng Sysemn 



Key Points of Cou So oFAH Tbeoy 

L Concep baved m maxjnmym OUeta aP C-orbitay 

Bananqa bod or Bent bond Themy - lvcks like fha 

Inanyelea 
Ays 

Siama bod 

Sroger) 

Bet bund 

(weaten 

Bent bend Ineamediae btw 

Force to 09.S 
Doratehabyta 

Jhs fNme bon 
bmd 

Argle 66 oernuclear 
Angle 

Inter obi te oyd 
Angte SP S 25 

P75 S: G-/ 

P 84- 
095 Characlen 
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