
:  اىفصو اىسبدس 

حمثُو اىجزَئبث اىعضىَت فراغُبً عيً اىىرق 



Perspective اىمىظىرٌاىرسم 

تقع فٍ يستىي انىسقت 
انُبظش اتجبةانغبيق فٍ 

اىبعُذ عه 

اىىبظر 
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 وُىمبنمسقط 
Newmann Projections

= =

Newmann projection



  وُىمبنمسقط 

Newmann Projections

CH3CH3نجضء الإَثبٌ  َُىيبٌنعًم يسقط •

: اىخطىة الأوىً : وخبع اىخطىاث اىخبىُت •

H

H

H

120
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• End-on representations for conformations are commonly drawn
using a convention called a Newman projection.

How to Draw a Newman Projection:Step 1. Look directly down the C—C bond (end-on), and draw a circle

with a dot in the center to represent the carbons of the C—C bond.



Newmann  وُىمبنمسقط  Projections

اىخطىة اىثبوُت   -2•
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Newmann  وُىمبنمسقط  Projections

:انخطىة انثبنثت -3•
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Step 2. Draw in the bonds. 

Draw the bonds on the front C as three lines meeting at the center of the circle.

Draw the bonds on the back C as three lines coming out of the edge of the circle.
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Step 3. Add the atoms on each bond. 
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Newmann Projections

= =

Newmann projection



© 2006 Thomson Higher Education

ححيُو اىهُئت ىيمرمببث اىمفخىحت

Conformation isomers
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انتشتُب هزا َتىقف  وانًجًىعبث انزسَت  اوكبفت  نهزساثانتشتُب انزسٌ 

الأحبدَت عهً دوساٌ رسة انكشبىٌ حىل انشابطت 
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• Rotating the atoms on one carbon by 60° converts an eclipsed conformation into a staggered
conformation, and vice versa.

• The angle that separates a bond on one atom from a bond on an adjacent atom is called a
dihedral angle. For ethane in the staggered conformation, the dihedral angle for the C—H bonds is
60°. For eclipsed ethane, it is 0°.

الأفلاك  اىنسىفُه  الافلاك اىمخعبقبت  
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Staggered conformation

 Skew conformationالأفلاك اىمبئيت  



الاَثبنحشنُو اىهُئت ىجزٌ 

Conformations of Ethane 



  Conformations of Ethane  الاَثبنحشنُو اىهُئت ىجزٌ 

Stability of conformations 

• Perfectly free rotation is not observed in ethane

• Some conformations are more stable than others

Newman projections

Staggered

• Lowest energy, most stable conformation

• All six C-H bonds are as far away from one another 
as possible

Eclipsed

• Highest energy, least stable conformation

• The six C-H bonds are as close to one another

as possible
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الاَثبنحشنُو اىهُئت ىجزٌ 
  Conformations of Ethane

  مىحىً اىطبقت 

 بُىهمب سُجمب اىرابطت حىه اىنربىن رراث إحذي دوران وخُجت

 ببىطبقت أعيً    eclipsed اىنسىفٍ اىىضع أن َخبُه  مب بزاوَت

  60  اىذوران وخُجت     staggeredاىخعبقبٍ اىىضع أن و  اىنبمىت

 و strain ىيخىحر رىل َرجع و اىنبمىت ببىطبقت اقو  درجت 180 أو

strain اىخىحر بطبقت  اىطبقت سمُج energy  حىحر طبقت أو 

torsional  اىذوران أو اىفخو strain energy
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• The difference in energy between staggered and eclipsed conformers is ~3 kcal/mol, with each eclipsed C—H 
bond contributing 1 kcal/mol. The energy difference between staggered and eclipsed conformers is called 
torsional energy. 

• Torsional strain is an increase in energy caused by eclipsing interactions.

Figure: Graph: Energy versus dihedral angle for ethane



• Energy minima occur at staggered conformations

• Energy maxima occur at eclipsed conformations

3 kcal/mole 
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• The staggered and eclipsed conformations of ethane interconvert at room temperature, but each conformer is 
not equally stable.

• The staggered conformations are more stable (lower in energy) than the eclipsed conformations.

• Electron-electron repulsion between bonds in the eclipsed conformation increases its energy compared with the 
staggered conformation, where the bonding electrons are farther apart.

امثر ثببحبً اقو ثببحبً 

بعُذة عه بعضهب اىبعض   C-Hاىروابط   C-Hاىروابط  قرَبت عه بعضهب اىبعض  
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اىمفخىحت ىلإىنبوبثحشنُو اىهُئت 

( غُر اىحيقُت )  

Conformations of Acyclic Alkanes



  اىبروببنحشنُو اىهُئت ىجزٌ 

Conformations of Butane

24
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• The three-carbon alkane CH3CH2CH3, called propane, has a molecular formula C3H8.
Note in the 3-D drawing that each C atom has two bonds in the plane (solid lines), one
bond in front (on a wedge) and one bond behind the plane (on a dashed line).

 البروببنتشكيل الهيئة لجزي 

Conformations of Butane
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Conformations of Butane   اىبروببنحشنُو اىهُئت ىجزٌ 

• Imagine looking down the bond between the two central atoms of butane (the 
C2-C3 bond).  Use Newmann projections to draw the four conformers:

You will calculate the energies of these four conformers in lab.  For now, rank 
them from lowest energy (most stable) to highest energy (least stable).  
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 اىبروببنو اىمخعبقبت  فٍ  اىنسىفُت الافلاكحىضح   وُىمبنبىاسطت  اىبروببنحمثُو جزئ 
Newman projections for the staggered and eclipsed conformations of propane

Conformations of Butane  البروببنتشكيل الهيئة لجزي 

 اىنسىفُتالأفلاك   الأفلاك اىمخعبقبت 
سىف َشكض عهً رسة 

 2و  1انكشبىٌ  سقى 



Propane

• Torsional barrier is 14 kJ/mol (3.4 kcal/mol)

• Eclipsed conformation has three interactions

– Two ethane-type hydrogen-hydrogen interactions

– One additional hydrogen-methyl interaction
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Graph: Energy versus dihedral angle for Propane

3.4 kcal/mole 





 اىبُىحبنححيُو اىهُئت ىجزئ 

Conformation Butane 
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َىجذ اٌانًىجىد  فٍ تشكُم يب ًَكٍ  انجضئركشَب يٍ قبم أٌ 

. الأحبدَتيٍ هُئت َتُجت انذوساٌ انحش حىل انشابطت أكثش فٍ  

و سكضَب اَتببهُب عهً انذوساٌ حىل  بُىتبٌفًثلا إرا اعتبشَب جضٌ 

-C(2)انشابطت  C(3)   َحصم عهً عذة هُئبث َتىقف عذدهب فإَُب

و نتسهُم تصىس تهك انهُئبث سُستخذو صُغت  . عهً صاوَت انذوساٌ

(Newman) َُىيبٌ

أو يضبعفبتهب   60oَفحص َتُجت دوساٌ  ونتًثُم تهك انهُئبث  

360oصاوَت دوساٌ إنً حتً َصم 
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• An energy minimum and maximum occur every 60° as the conformation changes from staggered to eclipsed. 
Conformations that are neither staggered nor eclipsed are intermediate in energy.

• Butane and higher molecular weight alkanes have several C—C bonds, all capable of rotation. It takes six 60°
rotations to return to the original conformation.

Figure : Six different conformations of butane

مىنسفت   مضبدة –مخعبقبت  جىش –مخعبقبت 

مىنسفت  مىنسفت   جىش –مخعبقبت 
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• A staggered conformation with two larger groups 180° from each other 
is called anti. 

• A staggered conformation with two larger groups 60° from each other 
is called gauche.

• The staggered conformations are lower in energy than the eclipsed 
conformations.

• The relative energies of the individual staggered conformations 
depend on their steric strain.

• Steric strain is an increase in energy resulting when atoms are forced 
too close to one another.

• Gauche conformations are generally higher in energy than anti 
conformations because of steric strain.



35

انًضبد  -انتشكُم  انًتعبقب  

اقم طبقت  -  180انضاوَت 

 جىش–انًتعبقب 

 60انضاوَت  

 انًُثمبسبب انتُبفش  بٍُ يجبيُع –طبقت  اعهً  انًُكسفانىضع 
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Figure: Graph: Energy versus  dihedral angle for butane

- Anti -اىمخضبد  Anti   اىمخضبد - Gauch جىش

 ىيبُىحبندراست مىحً اىطبقت  

- Gauch جىش

–مىنسفت eclipsed 

–مخعبقبت  staggered 

اقو ثببحبً–امبر طبقت 

أمثر ثببحبً -اقو طبقت  
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• The energy difference between the lowest and highest energy conformations is
called a barrier to rotation.

• Since the lowest energy conformation has all bonds staggered and all large
groups anti, alkanes are often drawn in zigzag skeletal structures to indicate
this.


