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Objective

Generate and name structural isomers without counting rotated or renumbered drawings
twice. Use a fixed total carbon count and distinguish chains from saturated single rings.

1 Key knowledge and worked examples

B Make a systematic list

For an acyclic alkane, start with the longest possible chain, shorten it and dis-
tribute the remaining carbons as branches. Renumber for the lowest locants.
CH3CH(CH3)CH,CHg is 2-methylbutane; reversing the drawing does not create a
second isomer called 3-methylbutane.

For a saturated single ring, start with the largest possible ring and distribute re-
maining carbons outside it. A ring has at least three carbons. Check C,H,, after
assigning enough H atoms to give every carbon four bonds. Structural isomers change
connectivity; stereoisomers keep connectivity.

2 Practice

2.1 Name CH3CH,CH(CH3)CH,CHj3 and explain why the name 2-ethylbutane does not
use the correct parent chain. 3]
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2.2 Draw and name all three acyclic structural isomers of C5Hs. 6]

2.3 An alkane has a four-carbon parent chain and two methyl substituents. Give the two
distinct lowest-locant names that produce CgHy4, and explain why 3,3-dimethylbutane is
not a third structure. 3]

3 Exam-style questions

3.1 Draw and name all saturated single-ring structural isomers containing three or four
total carbon atoms. Give the molecular formula of each. 6]
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3.2 Draw and name all five saturated single-ring structural isomers of CsH;g. Do not
count separate cis/trans arrangements as structural isomers. [10]

3.3 A student claims that CgH;5 has just one cycloalkane structure because it must be
a six-carbon ring. Give three counterexample names containing different ring sizes, and
explain why changing the ring size can preserve the molecular formula. 4]
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