I'm not a bot



https://zupevewibemuj.godoxevez.com/301217864939009527985077352252625241085675?tiwozazevijitawosapexiwov=gasiwipanuzawifononisavupawuvitigonezoduvekufijujodilewitikunuvabatifibizizipoxipetilezukijukujasazikinenajadujonomivawoguvewabesomaxekibizixilimupopevusivexujivawifijelovozenesamagiwipufubarariburifere&utm_term=structural+representation+of+organic+compounds+examples&fepimisevopikoresibavupinovipiwuzuzojudebiravapevutemadidolemovemudenolekevilasoxogimizivitomogib=levogotevozojinamuvinawelajimuxefudanefokoperubujoleragubabepavoxibojepijoxigowewerinujuxuxagogagobivodoraviku





































Organic compounds are the most widely used compounds in chemistry as well as in everyday life. Any organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various
structures used to represent organic compounds. Structural Representation of Organic Compounds An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula
is a simplified form of the Lewis point structure. Covalent bonds in organic compounds are denoted by a prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The
complete structural formulas for Butanol, Chloroethane, and Propanoic Acid are, Complete Structural formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the
lone pair of electrons on the atoms or not. Condensed Structural Formula The complete structural formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural
formula. The chemical formula for propane in Condensed Structural form is, CH3-(CH2)3-CH3 In this formula we can see that CH2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the
most. It is very simple to write this formula. The bond between a carbon and a carbon atom is represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line
is considered to be a Carbon atom with an appropriate number of hydrogen atoms such that the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic
chemistry, we also come across such compounds that are not linear but in the form of a ring and are known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is
equal to the number of carbon atoms that are linked with each other to form the ring. The corners of the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The
Polygon Formula of Phenol is given below, In the above example, the use of a square shows that the ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in
nature. Thus to represent the organic compounds in 3D, we use this representation which makes use of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the
paper respectively. The 3-D representation for CH4 is shown below: Also, Read Answer: We know that the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and
12 Hydrogen atoms. Question 4: What are the different ways to represent the structure of organic compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Organic compounds are the most widely
used compounds in chemistry as well as in everyday life. Any organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various structures used to represent organic
compounds. Structural Representation of Organic Compounds An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula is a simplified form of the Lewis point
structure. Covalent bonds in organic compounds are denoted by a prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The complete structural formulas for Butanol,
Chloroethane, and Propanoic Acid are, Complete Structural formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the lone pair of electrons on the atoms or not.
Condensed Structural Formula The complete structural formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural formula. The chemical formula for propane
in Condensed Structural form is, CH3-(CH2)3-CH3 In this formula we can see that CH?2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the most. It is very simple to write this formula.
The bond between a carbon and a carbon atom is represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line is considered to be a Carbon atom with an
appropriate number of hydrogen atoms such that the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic chemistry, we also come across such compounds
that are not linear but in the form of a ring and are known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is equal to the number of carbon atoms that are
linked with each other to form the ring. The corners of the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The Polygon Formula of Phenol is given below, In
the above example, the use of a square shows that the ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in nature. Thus to represent the organic
compounds in 3D, we use this representation which makes use of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the paper respectively. The 3-D
representation for CH4 is shown below: Also, Read Answer: We know that the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and 12 Hydrogen atoms. Question
4: What are the different ways to represent the structure of organic compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Organic compounds are the most widely used compounds in chemistry
as well as in everyday life. Any organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various structures used to represent organic compounds. Structural Representation of
Organic Compounds An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula is a simplified form of the Lewis point structure. Covalent bonds in organic
compounds are denoted by a prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The complete structural formulas for Butanol, Chloroethane, and Propanoic Acid
are, Complete Structural formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the lone pair of electrons on the atoms or not. Condensed Structural Formula The
complete structural formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural formula. The chemical formula for propane in Condensed Structural form is,
CH3-(CH2)3-CH3 In this formula we can see that CH2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the most. It is very simple to write this formula. The bond between a carbon and
a carbon atom is represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line is considered to be a Carbon atom with an appropriate number of hydrogen
atoms such that the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic chemistry, we also come across such compounds that are not linear but in the form
of a ring and are known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is equal to the number of carbon atoms that are linked with each other to form the
ring. The corners of the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The Polygon Formula of Phenol is given below, In the above example, the use of a
square shows that the ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in nature. Thus to represent the organic compounds in 3D, we use this
representation which makes use of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the paper respectively. The 3-D representation for CH4 is shown below:
Also, Read Answer: We know that the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and 12 Hydrogen atoms. Question 4: What are the different ways to
represent the structure of organic compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Organic compounds are the most widely used compounds in chemistry as well as in everyday life. Any
organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various structures used to represent organic compounds. Structural Representation of Organic Compounds An
organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula is a simplified form of the Lewis point structure. Covalent bonds in organic compounds are denoted by a
prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The complete structural formulas for Butanol, Chloroethane, and Propanoic Acid are, Complete Structural
formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the lone pair of electrons on the atoms or not. Condensed Structural Formula The complete structural
formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural formula. The chemical formula for propane in Condensed Structural form is, CH3-(CH2)3-CH3 In
this formula we can see that CH2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the most. It is very simple to write this formula. The bond between a carbon and a carbon atom is
represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line is considered to be a Carbon atom with an appropriate number of hydrogen atoms such that
the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic chemistry, we also come across such compounds that are not linear but in the form of a ring and are
known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is equal to the number of carbon atoms that are linked with each other to form the ring. The corners of
the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The Polygon Formula of Phenol is given below, In the above example, the use of a square shows that the
ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in nature. Thus to represent the organic compounds in 3D, we use this representation which makes use
of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the paper respectively. The 3-D representation for CH4 is shown below: Also, Read Answer: We know that
the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and 12 Hydrogen atoms. Question 4: What are the different ways to represent the structure of organic
compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Introduction:In organic chemistry, the structure of a molecule plays a crucial role in determining its chemical properties, behavior, and
reactivity. Understanding these structures requires a variety of representations, each providing different levels of detail about how atoms are connected and arranged spatially. From simple molecular formulas to complex three-dimensional models, these structural representations are foundational for visualizing organic compounds and interpreting
their interactions. By mastering these methods, students can gain a deeper comprehension of the nature of organic molecules, which is essential for further studies in chemistry.The molecular formula shows the exact number of atoms of each element in a molecule but does not provide information about the structure of the molecule. For example:-
Methane: CH 4- Ethanol: C 2H 602. Structural FormulaThis representation shows how atoms in a molecule are bonded to each other, displaying the arrangement of atoms. It uses lines to represent bonds (single, double, or triple).Example: The structural formula for Ethanolis: H |H—C—C—O—H | H3. Condensed Structural Formulaln this
form, the structure is written in a line, grouping atoms attached to a central atom, which makes it more compact. For example, the condensed formula for ethanol is written as:- Ethanol: CH 3CH 20H4. Bond-Line Formula (Skeletal Structure)This is a simplified form of structural representation where:- Carbon atoms and hydrogen atoms attached to
carbon are implied.- Lines represent bonds between carbons, and the junction of two lines represents a carbon atom.- Heteroatoms (atoms other than carbon or hydrogen, like O, N) and any hydrogens attached to them are shown explicitly. Example:- Butane: Bond-line formula of butane: -CH 3CH 2CH 2CH _35. Three-Dimensional (3D)
Representation3D representations provide spatial orientation of atoms. These are typically represented using the following symbols:- Solid wedge: A bond coming out of the plane toward the viewer.- Dashed wedge: A bond going into the plane, away from the viewer.Example: Tetrahedral structure of methane: H |H—C—H | HThe bond-line 3D
structure of methane emphasizes its tetrahedral nature.Read Also: Carbon's Tetravalence: A Key to the Diverse Shapes of Organic Compounds6. Fischer ProjectionThis method is commonly used for carbohydrates and amino acids. In a Fischer projection:- Vertical lines represent bonds that go behind the plane.- Horizontal lines represent bonds that
come out of the plane.Example: Fischer projection of glyceraldehyde. H—C—OH | HO—C—H | H—C=07. Newman ProjectionThis is used to visualize the conformational isomers by looking along a carbon-carbon bond axis. In this projection:- The front carbon is represented by a dot.- The back carbon is represented by a circle.Example:
Newman projection of ethane shows the eclipsed and staggered conformations.8. Sawhorse ProjectionThe sawhorse projection provides a view similar to the Newman projection but at an angle, showing the bonds between carbon atoms and their substituents.Example: Sawhorse projection of butane.9. Functional Group NotationIn structural
representations, specific groups of atoms called functional groups determine the chemical reactivity of a molecule. Common functional groups:- Hydroxyl group (-OH) in alcohols.- Carbonyl group (C=0) in aldehydes and ketones.- Carboxyl group (-COOH) in carboxylic acids.10. Resonance StructuresSome molecules have delocalized electrons and
cannot be represented by a single structure. Multiple structures are drawn, and the true structure is a hybrid of these.Example: Resonance in benzene (CeHs) is represented by alternating single and double bonds.Conclusion:Structural representations are vital tools in organic chemistry that allow chemists to visualize and understand molecular
composition and behavior. From basic molecular formulas to more advanced 3D models and resonance structures, each type of representation serves a specific purpose, helping to unravel the complexities of organic compounds. A strong grasp of these visual conventions not only aids in studying organic reactions but also provides the foundation for
exploring more advanced topics in molecular chemistry, such as stereochemistry, isomerism, and reaction mechanisms. Aditya Virani, Jayesh Swami, Yash Dev Lamba, and contributed The structures of organic compounds are represented in several ways. The most important of these is the Lewis structure. However, if we were to write many
compounds with their Lewis structure then definitely it would be very time consuming. Moreover, the bigger the size of the compound, the more painful writing its Lewis structure is. To overcome this problem, some other methods have been introduced. Complete structural formulae The Lewis structures can be simplified by representing the two-
electron covalent bond by a dash. Such a structural formula focuses on the electrons involved in bond formation. A single dash represents a single bond, a double dash represents a double bond and a triple dash represents a triple bond. Lone pairs of electrons on heteroatoms (e.g. oxygen, halogens etc) may or may not be shown. Complete Structural
Formulae Ethane Ethene Ethyne Condensed structural formulae Complete structural formulae can be further abbreviated by omitting some or all the dashes representing covalent bonds. Condensed Structural Formulae Ethane Ethene Ethyne Identical repetitive units are put in parenthesis and subscripts are used to indicate their repetition. For
example, CH3CH2CH2CH2CH2CH3 can be further condensed to CH3(CH2)4CH3. The role of parantheses is very important in condensed structural formulae. Study the following examples carefully : Some other examples of condensed structural formulae 2-Methylpropane Propan-2-ol Pentane 3-Chloro-2-hydroxybutan-1-al But-3-en-2-one Bond-line
structural representation In Bond-line structural representation, carbon and hydrogen atoms are not shown and the lines representing carbon-carbon bonds are drawn in a zig-zag fashion. Only heteroatoms are written in bond line representation. Bond line Formulae Butane Prop-2-en-1-ol The terminals in bond-line structures denote methyl (CH3)
groups unless indicated otherwise by a functional group, while the line junctions denote carbon atoms bonded to appropriate number of hydrogens required to satisfy the valency of the carbon atoms. Cyclic compounds are usually represented by bond line formulae : Bond line Formulae Cyclohexane Chlorocyclohexane Some other examples of bond-
line formulae Cyclopropane Cyclobuta-1,3-diene Cyclopentyne Introduction:In organic chemistry, the structure of a molecule plays a crucial role in determining its chemical properties, behavior, and reactivity. Understanding these structures requires a variety of representations, each providing different levels of detail about how atoms are connected
and arranged spatially. From simple molecular formulas to complex three-dimensional models, these structural representations are foundational for visualizing organic compounds and interpreting their interactions. By mastering these methods, students can gain a deeper comprehension of the nature of organic molecules, which is essential for
further studies in chemistry.The molecular formula shows the exact number of atoms of each element in a molecule but does not provide information about the structure of the molecule. For example:- Methane: CH 4- Ethanol: C 2H 602. Structural FormulaThis representation shows how atoms in a molecule are bonded to each other, displaying the
arrangement of atoms. It uses lines to represent bonds (single, double, or triple).Example: The structural formula for Ethanolis: H | H—C—C—O—H | H3. Condensed Structural Formulaln this form, the structure is written in a line, grouping atoms attached to a central atom, which makes it more compact. For example, the condensed formula
for ethanol is written as:- Ethanol: CH 3CH _20H4. Bond-Line Formula (Skeletal Structure)This is a simplified form of structural representation where:- Carbon atoms and hydrogen atoms attached to carbon are implied.- Lines represent bonds between carbons, and the junction of two lines represents a carbon atom.- Heteroatoms (atoms other than
carbon or hydrogen, like O, N) and any hydrogens attached to them are shown explicitly. Example:- Butane: Bond-line formula of butane: -CH 3CH 2CH 2CH_35. Three-Dimensional (3D) Representation3D representations provide spatial orientation of atoms. These are typically represented using the following symbols:- Solid wedge: A bond coming out
of the plane toward the viewer.- Dashed wedge: A bond going into the plane, away from the viewer.Example: Tetrahedral structure of methane: H |H—C—H | HThe bond-line 3D structure of methane emphasizes its tetrahedral nature.Read Also: Carbon's Tetravalence: A Key to the Diverse Shapes of Organic Compounds6. Fischer
ProjectionThis method is commonly used for carbohydrates and amino acids. In a Fischer projection:- Vertical lines represent bonds that go behind the plane.- Horizontal lines represent bonds that come out of the plane.Example: Fischer projection of glyceraldehyde. H—C—OH | HO—C—H | H—C=07. Newman ProjectionThis is used to
visualize the conformational isomers by looking along a carbon-carbon bond axis. In this projection:- The front carbon is represented by a dot.- The back carbon is represented by a circle.Example: Newman projection of ethane shows the eclipsed and staggered conformations.8. Sawhorse ProjectionThe sawhorse projection provides a view similar to
the Newman projection but at an angle, showing the bonds between carbon atoms and their substituents.Example: Sawhorse projection of butane.9. Functional Group Notationln structural representations, specific groups of atoms called functional groups determine the chemical reactivity of a molecule. Common functional groups:- Hydroxyl group (-
OH) in alcohols.- Carbonyl group (C=0) in aldehydes and ketones.- Carboxyl group (-COOH) in carboxylic acids.10. Resonance StructuresSome molecules have delocalized electrons and cannot be represented by a single structure. Multiple structures are drawn, and the true structure is a hybrid of these.Example: Resonance in benzene (CsHs) is
represented by alternating single and double bonds.Conclusion:Structural representations are vital tools in organic chemistry that allow chemists to visualize and understand molecular composition and behavior. From basic molecular formulas to more advanced 3D models and resonance structures, each type of representation serves a specific
purpose, helping to unravel the complexities of organic compounds. A strong grasp of these visual conventions not only aids in studying organic reactions but also provides the foundation for exploring more advanced topics in molecular chemistry, such as stereochemistry, isomerism, and reaction mechanisms. Organic compounds are the most widely
used compounds in chemistry as well as in everyday life. Any organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various structures used to represent organic
compounds. Structural Representation of Organic Compounds An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula is a simplified form of the Lewis point
structure. Covalent bonds in organic compounds are denoted by a prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The complete structural formulas for Butanol,
Chloroethane, and Propanoic Acid are, Complete Structural formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the lone pair of electrons on the atoms or not.
Condensed Structural Formula The complete structural formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural formula. The chemical formula for propane
in Condensed Structural form is, CH3-(CH2)3-CH3 In this formula we can see that CH2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the most. It is very simple to write this formula.
The bond between a carbon and a carbon atom is represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line is considered to be a Carbon atom with an
appropriate number of hydrogen atoms such that the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic chemistry, we also come across such compounds
that are not linear but in the form of a ring and are known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is equal to the number of carbon atoms that are
linked with each other to form the ring. The corners of the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The Polygon Formula of Phenol is given below, In
the above example, the use of a square shows that the ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in nature. Thus to represent the organic
compounds in 3D, we use this representation which makes use of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the paper respectively. The 3-D
representation for CH4 is shown below: Also, Read Answer: We know that the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and 12 Hydrogen atoms. Question
4: What are the different ways to represent the structure of organic compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Complete and Condensed Formulae Each pair of electron making a
covalent bond is represented by a dash (—). Two dashes represent a double bond and three dashes represent a triple bond. Such structural representation are called complete structural formulae or graphic or displayed formulae. These structural formulae can be further condensed by enclosing the repetitive structural unit within a bracket and
placing an integer as a subscript indicating the number times the structural unit gets repeated. For Ex :CH3CH2CH2CH2CH2CH2CH3 can be condensed to CH3(CH2)5CH3 CH3CH2CH2CH2CH2CH2CH2COOH can be condensed to CH3(CH2)6COOH Bond-Line structural Formulae 1) It is a simple , short and convenient method of representing
organic molecule. 2) Carbon-carbon bonds are shown by lines drawn in a zig-zag fashion and carbon atoms by line ends and intersection. 3)A single bond is represented by a single line , a double bond by 2 parallel lines and a triple bond by three parallel lines. 4) Carbon atoms are not shown but all atoms other than carbon and hydrogen atoms such
as oxygen, nitrogen, halogen are shown on zig-zag line. 5) Each carbon on the line end or intersection is attached to required number of hydrogen atoms i.e. terminal denote CH3 group and an unsubstituted intersection denotes a CH2 group. For Ex: butyl chloride 3-methyl pentane Polygon formulae There are many organic compounds ,in which
carbon atoms are not joined in a chain but are joined in a ring.These are called cyclic compounds and are usually represented by polygon without showing carbon and hydrogen atoms. The corners of a polygon represent a carbon atom and the sides of a polygon denote a carbon-carbon bond. If an atom or a group of atoms other than hydrogen is
attached to carbon, then that atom or a group of atoms is shown in this structure. For Ex: Cyclopropane Cyclobutane Cyclopentane Cyclohexane chlorocyclohexane Three-Dimensional (3-D) representation of organic compounds 1) The three-dimensional structure of organic compound can be represented on paper by using certain conventions. 2) By
using solid and dashed wedge formula, 3-D image of a molecule from a two-dimensional picture can be perceived. 3) The thick solid line or the solid wedge indicates a bond lying above the plane of the paper and projecting towards the observer. 4) A dashed wedge is used to represent a bond lying below the plane of paper and projecting away from
the observer. 5) Wedges are used in such a way that the broad end is towards the observer.The bond lying in the plane of paper are depicted by using a normal or an ordinary line. A representation which completely describes the actual positions of various atoms of a molecule in space is called a spatial formulae or three-dimensional i.e. 3-D structure.
Organic compounds are the most widely used compounds in chemistry as well as in everyday life. Any organic compound has only one chemical formula but can be represented on paper using various structural formulas as per our convenience and the complexity of the structure of the compound. In this article, we shall learn about the various
structures used to represent organic compounds. Structural Representation of Organic Compounds An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula 3D RepresentationComplete Structural Formula A complete structural formula
is a simplified form of the Lewis point structure. Covalent bonds in organic compounds are denoted by a prime or dash (-). Single, double, and triple bonds can be represented by one, two, and three dashes, respectively. It also helps determine the number of bonds between elements. Some compounds with this representation are shown below. The
complete structural formulas for Butanol, Chloroethane, and Propanoic Acid are, Complete Structural formulas for Butanol: CH3-CH2-CH2-CH2-OHComplete Structural formulas for Chloroethane: CH3-CH2-ClComplete Structural formulas for Propanoic Acid: CH3-CH2-COOH In the complete structural formula, it is our wish if we want to show the
lone pair of electrons on the atoms or not. Condensed Structural Formula The complete structural formula can be further simplified by removing the dashes. The units that are repeated are put inside round parentheses and the number of times they repeat is put as a subscript after the parentheses. Shown below is an example of condensed structural
formula. The chemical formula for propane in Condensed Structural form is, CH3-(CH2)3-CH3 In this formula we can see that CH2 is repeated 3 times, thus it is put in parentheses and a subscript of 3 is mentioned to denote that the group repeats 3 times. Bond Line Structural Formula This way of representing the organic compounds is preferred the
most. It is very simple to write this formula. The bond between a carbon and a carbon atom is represented using a zig-zag line. The carbon and hydrogen atoms are not shown in this representation. If there is no other functional group at the end of the line, it is considered to represent the methyl CH3 group. The point where a line meets another line
is considered to be a Carbon atom with an appropriate number of hydrogen atoms such that the valency of the carbon is satisfied. Thus, the joining point of the 2 lines represents the (CH2) group unless any other functional group is attached to the point. The bond Line Structural Formula of heptane is given below, Polygon Formula In organic
chemistry, we also come across such compounds that are not linear but in the form of a ring and are known as cyclic compounds. Thus they are represented using a ring or a polygon. The number of sides in the ring or the polygon is based on the number of Carbon atoms in the compound. The sides of the chosen polygon to represent the compound is
equal to the number of carbon atoms that are linked with each other to form the ring. The corners of the ring denote the carbon atom and the side represents the bond between the carbon atoms. If there is any functional group other than an alkyl group attached to any carbon atom then it is shown attached with a dash that is attached to the ring. The
Polygon Formula of Phenol is given below, In the above example, the use of a square shows that the ring contains 4 carbon atoms. Also, note that the -OH group is attached to the ring with a dash. 3D Representation All the representations that we have seen so far are 2D representations of the organic compounds but in the real world, they are 3D in
nature. Thus to represent the organic compounds in 3D, we use this representation which makes use of wedge and dash representations. The bonds are represented using a line, solid wedge, and dashed wedge depending on the condition if the bond is in the plane of the paper, the bond is outside of the plane of the paper, and inside the plane of the
paper respectively. The 3-D representation for CH4 is shown below: Also, Read Answer: We know that the terminals represent the methyl groups and the joints represent the carbon atoms in the bond line formula. The number of Hydrogen attached is such that the valency of carbon gets satisfied. Thus in the given compound, there are 5 Carbon and
12 Hydrogen atoms. Question 4: What are the different ways to represent the structure of organic compounds? Answer: An organic compound can be represented in the following ways: Complete Structural FormulaCondensed Structural FormulaBond Line Structure FormulaPolygon Formula3D representation Written by J.A Dobado | Last Updated on
April 22, 20241n this page, the structure and representation of organic molecules is discussed. First, a review of functional groups and the types of structural formulas to represent them is given. Subsequently, key concepts in Organic Chemistry such as electronegativity, bond polarity and hybridization are discussed. It continues with representations
of Lewis structures and resonant ones. Finally, with a description of the most common types of representations for cyclic and acyclic organic compounds.Functional groups and structural formulasMillions of organic compounds are described in the chemical literature, due to the almost unlimited capacity of carbon to form stable bonds with itself and
with a wide range of elements.Carbon atoms can give carbon-carbon bonds by means of single, double or triple bonds, and can form chains and/or cycles, with the possibility of also having branches.In addition, carbon can bind other elements such as H, O, N, S, halogens, Si, etc. so the possibilities are practically endless.In the structure of an organic
compound we can consider four levels:a) Composition: indicates the atoms present in the compound and their relative proportion.b) Constitution: indicates the connectivity of the different atoms in the compound. The main consequence is the concept of functional group, which is an atom or grouping of atoms that give a molecule certain properties.c)
Configuration: this tells us how the different atoms and functional groups are distributed in space. It would show us a three-dimensional image of the molecule.d) Conformation: as a consequence of the more or less restricted rotation around the single bonds of the compounds. It would show us the relative arrangement around each of these bonds of
the various substituents.Types of organic molecule formulasEmpirical formula: the empirical formula describes the class of atoms in the molecule and the ratio of atoms present, e.g., -CH2 for ethene.Molecular formula: the molecular formula describes the exact number of atoms that make up a molecule. The molecular formula may coincide with or be
a multiple of the empirical formula, e.g. C2H4 for ethene.Structural formula: of structural formula describes the type of bonds in a molecule. The structural formula can be:Developed formula: in the developed formula all the bonds in the molecule are represented. The developed structural formula is a graphical representation that shows how the
atoms of a given molecule are connected (the bonds are shown by lines).Semi-developed formula: in the semi-developed formula, the representation is often simplified by writing the hydrogens after the atom to which they are bonded. For example,for propane.Simplified formula: In the simplified or skeletal formula, carbon chains and cycles are
represented by lines, so that carbon and hydrogen atoms are implicitly indicated. The end of a line corresponds to a -CH3, the conjunction of two lines represents a -CH2, of three a -CH and of four a quaternary carbon.Number of unsaturations: information on the structure of the molecule can be obtained from the molecular formula, through the
number of unsaturations. An unsaturation in a molecule may be due to the presence of:Some common cases include:A triple bond provides two unsaturations.The benzene ring provides four unsaturations (equivalent to three double bonds and one cycle).A pentagonal aromatic heterocycle is equivalent to three unsaturations (two double bonds plus
one cycle).It is calculated using the following formula:The expression does not include the number of oxygen atoms or other heteroatoms.If S atom appears in the formula it is not considered, although the number of instaurations can be distorted. There can be more instaurations but these will be on the sulfur atom.If halogens are present, they are
considered equivalent to hydrogens.P (phosphorus) atom is considered equivalent to nitrogen, but we must make the same estimate as for sulfur.If Si atom is present, it is considered equivalent to carbon.Other heteroatoms are not considered.Hybridization and bondingL.C. Pauling, in 1939, introduced the concept of orbital hybridization to
satisfactorily explain the tetravalence of carbon and the geometry of organic molecules, although its electronic configuration is (1s2 2s2 2p2). According to this configuration, carbon should have valence 2, since the only electrons available would in principle be the two in the orbitals of the orbitals 2p.[1] Thus, the geometry of, for example, of methane
(CHA4) is tetrahedral (109,479) although the p orbitals form 90° angles between them.The four valence orbitals (s y px, py, pz) of carbon combine to give 4 new hybrid orbitals sp3 as shown in the figure. The four new hybrid orbitals will adopt a geometrical arrangement that separates them as far as possible from each other, i.e., oriented according to
the vertices of a tetrahedron (tetrahedrally).In addition, when the carbon participates in multiple bonding or presents charge, other types of hybridizations such as sp2 or sp, with trigonal-flat and linear geometry, respectively, can occur.When two carbon atoms are bonded together they can result in the formation of two types of bonds depending on
their hybridization:o bonds obtained by overlapping any two hybrid orbitals or between a hybrid orbital and an atomic orbital.it bonds obtained by overlapping two p orbitals that do not participate in the hybridization process.Thus, a double bond will consist of one o and one 11 bond and a triple bond will consist of one o and two 11 bonds.It is necessary
to indicate that the phenomenon of hybridization is not limited to the carbon atom, since other atoms such as O, N, P, and some more, possess similar hybridization types to carbon, although practically all atoms can undergo hybridization and it is due to the existence of a great diversity of possible geometries of chemical compounds, and not only
organic. Thus, there is a direct relationship between the hybridization of the atoms and the geometry of the molecule.Bond polarity and electronegativityThe electronegativity is a concept introduced by Linus Pauling in 1932, which describes the ability of an atom to attract an electron (see Electronegativity Table).Table 1: Pauling electronegativity
scale for some atoms of the periodic table. AtomElectronegativity (6EN)H2,20Li0,98Be1,57B2,04C2,55N3,0403,44F3,98Si1,90P2,19S2,58Cl13,16Bond polarity can be estimated from the difference in electronegativities of the forming atoms. If this value is low, the bond is said to be non-polar (covalent); if the value is high, it corresponds to a polar
(ionic) bond, and the electrons will be located in the bond near the most electronegative atom. The bond dipole moment is defined as the vector m whose magnitude is the result of multiplying the bond distance (d) by the difference between the partial charges Aq = (6+ - 6-), thus: (m = Aq - r ).This vector has its origin in the positive charge and ends
in the negative one. It is commonly expressed in non-SI units, Debye (1 Debye = 3,33564:10-30 C m). In addition, the molecular dipole moment p is defined as the vector sum of the dipole moments of all the bonds present in a molecule. Since it is a vector, it is necessary to know the molecular geometry before adding them, in order to know how the
bond dipole moments are oriented in space.For example, the following figure shows three molecules (CO2, BF3 y CCl4)[2] which, although they have polar bonds (the bond dipole moment is indicated by arrows with origin in the least electronegative atom), in all cases the molecular dipole moment resulting from the vectorial sum is zero due to
molecular symmetry.Lewis structural representationAcyclic compounds representationIn order to facilitate the transmission of chemical information, a series of rules and conventions for the structure and representation of organic molecules are used. Also, the most usual ways to pass from one representation to another are shown.Skeleton or skeletal
representationlt is an abbreviated system of representing molecular structure. Skeletal representations are widely used in organic chemistry because of their simplicity and ease of use even for complex molecules.Carbon chains formed by single bonds are represented by broken lines where both carbon and hydrogen atoms are shown implicitly, i.e.
they are considered included without representing them as such, so that the end of a line represents a CH3- a vertex in the broken line a -CH2- the union of three strokes a CH and the union of four lines a quaternary carbon.Double and triple bonds are represented by two or three parallel lines, respectively, between the carbons forming these
bonds.Cyclic molecules are represented by geometric figures in the plane while aromatic rings are represented by geometric figures with alternating double bonds in the cycle or by a cycle with a circle inside it. Atoms other than carbon and hydrogen are represented by their chemical symbol.Abbreviations are often used to simplify the representation
and writing of molecules (see functional groups).Cram representation (dash-wedge diagram)The plane on which it is drawn is taken as a reference, using different types of strokes to obtain a three-dimensional perspective on paper.Sawhorse projectionThe molecule is represented around a bond that is drawn with an oblique line simulating a certain
perspective. The substituents attached to the carbons that define this bond are drawn forming 1202 angles. Thus, the sawhorse projection for ethane would be:3D StructureEthane (eclipsed)Ethane (staggered)Newman projectionThe structure is represented along a bond between two atoms in such a way that the carbon farthest from the observer is
drawn with a circle, while the nearest is shown as a dot. The remaining three bonds of each carbon are drawn on the plane forming 120¢ angles. It is a particularly useful representation for conformational analysis. In eclipsed type conformations, to facilitate the view of the groups, the carbons are slightly rotated, thus avoiding their collapse.Fischer
projectionThis system is especially useful for the representation of carbon chains with one or more chiral carbons. A series of conventions are followed to perform this projection method:The carbon chain is drawn vertically.The atom with the highest priority locators is drawn toward the top.The groups drawn horizontally are placed so that they
protrude outward from the plane in which the molecule is represented.Fischer projection allows easy detection of symmetry planes of the molecule, since it represents an eclipsed conformation. For example:Cyclic compounds representationCyclic compounds with 3, 4, 5 and 6 atoms are the most frequently studied in organic chemistry. We can find
several methods of indicating the structure and representation of organic molecules.Regular polygonsCyclic hydrocarbons are represented in the plane as regular polygons. The vertices indicate the carbon atoms. In addition, the substituents are represented by applying the same criteria as in the Cram representation.Haworth projectionFrequently
used in carbohydrate chemistry, it allows to describe the stereochemistry of cyclic compounds with convenience and to compare stereoisomers. The cycle is drawn on the plane with some perspective. In most cases this perspective is emphasized by using thick, wedge-shaped strokes.Substituents are drawn using vertical lines. With this system of
representation, meso forms are easily detected, since the planes of symmetry are intuitively located.Perspective of confomersCyclopropane is planar, because the three carbons define only one plane, however, cyclobutane adopts a twistedconformation, while cyclopentane can present two types of conformations of similar energy called envelope and
twisted.The three most significant conformations of cyclohexane are as follows: a chair, a boat and a twisted boat. In the chair-type conformation if a hypothetical axis is drawn perpendicular to the cycle, the substituents parallel to that axis are called axial, while those lying obliquely are called equatorial. In addition, two adjacent substituents may be
in relative cis or transarrangement as described in the figure (black and white squares).Newman projectionThe most common ring in cycloalkanes is the cyclohexane, due to the importance of this structure. The hydrogens of carbons 1 and 4 are not usually represented, in order to simplify the drawing.References and notes



