8.3.1 Organic Chemistry A

The Shorthand of Chemistry:
Structural Formulas

Mastering Complete, Condensed, and Bond-Line representations
to read and write organic molecules like a pro.
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Complete Structural Condensed Structural
Formulas (Explicit) Formulas (Compact)

These represent standard Lewis Time is saved by omitting some or all
structures, showing all atoms and all dashes. Identical groups attached to an
bonds using distinct dashes. atom are indicated by a subscript.
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The Ultimate Pro-Tool: Bond-Line Formulas A
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The Zig-Zag

Carbon-carbon bonds are
drawn as solid zig-zag lines to
clearly separate individual
bonds.

Hydrogen Omission

Hydrogens attached to Carbons
are invisible. We assume every
Carbon fulfills its 4-bond

requirement (tetravalence).

Carbon Omission

Carbons are not written. Every
vertex (corner) and terminal (end of
a line) represents a Carbon atom.



Visual Anatomy

Terminal =
Methyl (CH-) group.
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Heteroatoms Rule:

/\/C)HKC

Intersection =
Methylene (CH,) group.

Atoms other than C and H
(like O, N, CI) must be explicitly
written, along with their
attached hydrogens.




Cyclic Bond-Line Structures

(Pnlygmns act as perfect bond-line shorthand for closed-chain Cnmpuunds.)

Cyclopropane Cyclopentane

CH,

H,C— ChH, H,C — CH,

Chlorocyclohexane

Cl

Demonstrating how branches and
heteroatoms integrate seamlessly
into cyclic polygons.



Master Conversion: Butan-2-one
H O H H

1. Explicit Detail H-C-C-C-C—-H
| I I
H H H

2. Compact Text CH3CH2COCH3

Draftsman note: Follow the carbon
backbone: 4 carbons total, with an oxygen
A4 double-bonded to carbon #2.

3. Maximum Efficiency

L
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Complete = Explicit

v

Shows every single atom
and bond. Great for

learning structural
fundamentals, but
extremely slow to draw.

Key Takeaways

Condensed = Compact

v

Dashes are omitted entirely.

Identical functional groups
are clustered using
numerical subscripts (e.g.,,

Ideal for text formatting.

Bond-Line = Efficient

v

Zig-zags represent C-C

bonds. Carbons and
attached Hydrogens are
mathematically assumed.
Heteroatoms are explicitly
drawn.

Great job! You now speak the visual lanquage of organic chemistry.
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