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banana bonds

C-H
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°60

cyclopropanone120°

109.5°

conformation of cyclobutane

109.5°90°

C-Heclipsed
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C-Heclipsed

butterfly

methylcyclobutane

pseudoaxialpseudoequatorial

antiC-C

gauche



  
dimethylcyclobutane-1,2-cistrans

cis-1,3-dimethylcyclobutanetrans

cis

eclipsedC1C3

transcis

transdiaxial-1,31C

C3cis

dimethylcyclobutane
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decarboxylation

cis/trans



  
conformation of cyclopentane

108°

torsional strain 

eclipsed

coplanar 

envelope conformation

eclipsed

half-chair

                        [Planar]                         [ Envelope ]                     [Half-Chair] 

pseudorotation

gauchepseudo-gauche
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methylcyclopentane

C-Canti

gauche

cistrans



  

1,2-dimethylcyclopentanetranscis

cis

gauche

1,3-dimethylcyclopentanecistrans 

cistrans
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eclipsed

C
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boat conformation

eclipsed

C1

conformation of cycloalkanes  __________________________________________________

boat conformation

flagpole hydrogens

C4
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half-chair

conformation of cycloalkanes  __________________________________________________

equatorial
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twist
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twist conformation  

methylcyclohexane

steric interaction

antiC3C5

gauche
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-Cl

-Br

-OH

-CH3

-C2H5

CH(CH3)2
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-C(CH3)3

-C6H5

-COOH

-CN

gauche

gaucheanti

axial

equatorial

equilibrium constants
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CH3 
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t-butyl 

 
CN 

 
F 

 
Cl 

 
Br 

 

I 

 

OH 

 

a. Ethyl cyclohexane 

b. isopropyl cyclohexane 

methylcyclohexane 

H-Ceclipsed

C-CC1staggered



  
methylpiperidine-N

unshared electron pair

1,3-diaxial

methylpiperidine-33sp

chair flip 
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methylcyclohexane



  

Gibbs free energy change G°

25°C1 molar1 atm 

A BG°B 

AAB

R(8.31x10-3 kJmol-1K-1)T(298 K)
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G°

B

 

Kcal/mol

 

Y

 

0.00 0.00H 

-0.20 -0.83F

-0.20 -0.83CN

-0.50 -2.10 Cl 

-0.50 -2.10Br

-0.50 -2.10HC C-

-0.60 -2.51CH3O-

-1.00 -4.18HO-

-1.40 -5.85 HOOC-

-1.70 -7.11 CH3-

-1.70 -7.11 CH2=CH-

-1.80 -7.52 CH3CH2-

-2.10 -8.78 (CH3)2CH-

-2.90 -12.12 H5C6-

-5.40 -22.47 (CH3)3C-

15.9 kJ/mol



   

gaucheC-C

60° 

°G

a. methylcyclohexane (-1.7 kcal/mol) 

b. ethylcyclohexane     (-1.8 kcal/mol) 

c. isopropylcyclohexane (-2.1 kcal/mol)  

axial

G°
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cistrans

1,4-dimethylcyclohexane

dimethylcyclohexane

cis1,4-dimethylcyclohexane

trans

1,3-diaxial

 



  
a. isopropylcyclohexane 

b. cis-1,2-dimethylcyclohexane  

-1,2-cistrans
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cisdiequatorial

transaxial

1,3-diaxial

1-ethyl-3-methylcyclohexane

dimethylcyclohexane

pseudoequatorialpseudoaxial

cis-1,4-di-tert-butylcyclohexane



  

Anancomeric ring

cis-1-bromo-2-methylcyclohexane

axial
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ring-flip

cis-1,2-   ,   trans-1,3-   ,   cis-1,4- 

diequatorial

a. cis-1,3-dimethylcyclohexane 

b. trans-1-ethyl-4-isopropylcyclohexane  



  
methylcyclohexane-2-chloro-1-cis

a,ee,a

1,3-diaxial

aII

III , IIIIII , I
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.bIII , I

III

II , I

dimethylcyclohexane-1,3-cis

23 kJ/mol1,3-diaxial



  
methylcyclohexane-3-chloro-1-cis

15.5 kJ/mol

 
1,3-diaxial

 

sp3sp2

cyclohexene

half-chair
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cyclohexene

4.18kJ/mol4-methylcyclohexene 

alkylidene cyclohexane

C2

axialalkylidene

cis

exocyclic double bond1,3-allylic

III

isopropylidenemethylene cyclohexane

C2cyclohexanone

R

eclipsed

3,5-diaxial

syn-diaxial



  
cyclohexanone

methylcyclohexanone-2-butyl-t-4

enolization

cistrans

cis

1,3-diaxial
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2,3-dichlorocyclohexanol

trans/cis

trans/cisr,c and t

referencer

cis/transc/t

2 ,3 -dichlorocyclohexan-1 -ol

 

all-transall-cis



  
positional numbers

1r-4c-di-t-butyl-2c,5c-dihydroxycyclohexane1,3-diaxial 

6kJ/mol
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a. 1r,2t,4t-trimethylcyclohexane , 1r,2t,4c-trimethylcyclohexane 

b. 1 ,2 ,4 -trimethylcyclohexane , all-cis-1,2,4-trimethylcyclohexane 

c. two conformation 2t-isopropyl-5c-methylcyclohexane-1r-ol (Menthol) 

 

1,3-diaxial

d.2,3-dimethylbicyclo[3.2.1]octane 

I



  
methylene

II1,3-diaxial

hexachlorocyclohexane-1,2,3,4,5,6
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180°



  
°GB , A8.40 kJ/mol

1,3-diaxial

Ahydrogen diaxial-methyl-1,3

gauche butane5 G°(CH3-H)

Bhydrogen diaxial-methyl-1,3

gauche butane1,3-diaxial

tricarboxylic -1,3,5-trimethylcyclohexane-1,3,5
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Cyclitols

1,2,3,4,5,6-cyclohexanehexolInositol

conformations of cycloheptane 

eclipsed

gauche

pseudorotation



  

eclipsed 

gauchepseudo-gauche
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nonbridgehead

conformation of cycloalkanes  __________________________________________________

nonbridgehead

conformation of cycloalkanes  __________________________________________________

cyclooctane

Bicyclic alkanes

 

spirocyclic compuonds

bicycl

syn,anti,exo,endo

conformation of cycloalkanes  __________________________________________________

cyclooctane

Bicyclic alkanes

spirocyclic compuonds

bicyclic compounds

syn,anti,exo,endo

conformation of cycloalkanes  __________________________________________________

spirocyclic compuonds

compounds

syn,anti,exo,endo

conformation of cycloalkanes  __________________________________________________

 



  
bicyclo[m.n.z]alkanem n , z 0 m+n 7

z = 0

exoz = 0

endom

synnanti

n = mendo

exo
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m = nsyn

anti

 

(in,in) , (in,out) , (out,out) 

a. bicyclo[2.2.2]octane 

b. bicyclo[25.25.25]heptaheptacantane  (77 Carbons)  

(in,out) , (in,in)

tetrahedral

tetrahedral



  
Decalin compound 

decalin

cistrans

decalin 

cis-decalinring-flip

all chair

cis

CH2-B

cisA

trans

CH2-

trans
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trans

CH2

Aequatorial

axialcis

trans-decalincis11.4kJ/mol1,3-diaxial

cis

 

CH2-H3.8kJ/molB

1,3-diaxialAAB



  
gauche1,3-diaxial

bicyclo[4.1.0]heptanecistrans

transcis

transcis

cis

C6H10
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8-methylbicyclo[3.2.1]octane

C-C



  
a. spiro[3.5]nonane 

b. trans-bicyclo[3.3.0]octane 

c. spiro[2.4]heptane 

d. trans-2,2-dibromobicyclo[4.4.0]decane 

e. 2-methylspiro[3.3]heptane 



. conformation of cycloalkanes  __________________________________________________ 

141

  
cisoidtransoid

cistrans

cistranscisoidtransoid

cistrans



  

10H5C

cis-1,3-dimethylcyclobutane

cis-1,2

 

trans-1,2-
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a. cis-1-ethyl-3-methylcyclohexane 

b. trans-1-tert-butyl-3-methylcyclohexane 

c. trans-1-chloro-2-methylcyclohexane 

d. cyclohexanecarbonitrile , C6H11CN 

e. fluorocyclohexane 

f. 1r,1t,3t-trimethylcyclohexane 

g. 3t-chloro-4c-isopropyl-2r-methylcyclohexanone  

1,4-trans1,4-cis

19

Inosito-myo

1r,2c,3c,4t,5c,6t-hexahydroxycyclohexane 

C5H8

anexhexachlorocyclohe-1,2,3,4,5,6

neemethylcyclohex-4

°G

 

°25C

fluorocyclohexane-0.25kcal/mol

(60.5%) 



  

)exo,  anti,  syn(
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anti,  syn,  endo,  exo



  
a. endo-6-bromo-exo-6-chlorobicyclo[3.1.0]hexane 

b. exo-7-methylbicyclo[4.1.0]heptane 

c. cis-1,3-dimethylcyclobutane 

d. transoid-4a,8a-dimethyldecahydronaphthalene 

e. all-cis-1,2,3,4,5,6-hexachlorocyclohexane 

f. all-trans-1,2,3,4,5,6-hexaclorocyclohexane 

g. endo-6-bromo-syn-5-chloro-exo-anti-2,5-dimethylbicyclo[2.1.1]hexane 

h. endo-7-methylbicyclo[2.2.1]heptan-2-ol 

i. cis-3,5-dimethylcyclohex-1-ene 

j. trans-3,5-dimethylcyclohex-1-ene 

k. (E)-3-ethylidenecyclohex-1-ene 

l. (Z)-3-ethylidenecyclohex-1-ene 

m. cis-2,4-dimethylcyclohexanone 

n. 5

 

o. 2-methyl-myo-inositol 

p. 3-methyl-muco-inositol 

q. (1,2/3,4)-cyclohexanetetrol 

r. (1,2/3,5)-cyclohexanetetrol 
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