Heterocyclic Chemistry Full Exam

Part 1. MCQs (Circle the correct answer)
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1. Which statement best defines a heterocyclic compound?
A. A ring containing only carbon atoms

B.
C
D

A ring containing at least one heteroatom replacing carbon

. Any aromatic compound
. A compound containing oxygen

The most common heteroatom in heterocycles is:

. Oxygen

. Sulfur

. Nitrogen

. Phosphorus

. According to IUPAC, heterocyclic ring-forming elements come from:

. Groups |-l
. Groups lI-IV
. Groups llI-V
. Groups |-IV

. Alkaloids are typically:
. Strong acids

. Neutral compounds

. Weak bases

. Strong bases

Replacement of a carbon in benzene with nitrogen forms:

. Piperidine
. Pyridine

. Pyrrole

. Imidazole

. Replacement of carbon in cyclohexane with nitrogen gives:
. Pyridine

. Piperidine

. Azirine

. Oxane

. Prefix for nitrogen:

thia
aza

. oxa
. phospha

. Fully saturated suffix:

ene
ine

.ane

ol

5-membered ring stem:
-et-
-ol-

. -in-



D. -ep-

10. Fully unsaturated 6-ring ends with:
A. ene

B. ine

C.e

D. ane

11. Nitrogen exception suffix:
A. -ane

B. -idine

C. -ine

D. -ol

12. 6-membered oxygen ring:
A. oxinane

B. oxane

C. oxidine

D. oxoline

13. One double bond removed:
A. dihydro

B. tetrahydro

C. hexahydro

D. monohydro

14. Two removed:
A. dihydro

B. tetrahydro

C. hexahydro

D. octahydro

15. Numbering starts at:
A. Carbon

B. Substituent

C. Heteroatom

D. Double bond

16. Highest priority atom:

T!nwoZz2

A.
B.
C.
D.
17. Priority order:
A N>0>S

B.O>S>N

C.S>0>N
D.P>N>0

18. Correct format:
A. oxa-1,3-zole
B. 1-oxa-3-zole
C. 1,3-oxazole
D. oxazole-1,3



19. Comma separates:
A. Prefixes

B. Numbers

C. Suffixes

D. Rings

20. Dash separates:

A. Numbers and prefixes
B. Prefixes

C. Rings

D. Numbers

21. oxaaza becomes:
A. oxaaza

B. oxaza

C. oxaazae

D. oxazae

22. Benzene fusion prefix:
A. phenyl

B. benzo

C. cyclo

D. aryl

23.1,2is:
A. b-face
B. a-face
C. c-face
D. d-face

24,23 is:
A. a-face
B. b-face
C. c-face
D. d-face

25. Numbering starts:
A. Heteroatom

B. Substituent

C. Next to benzo

D. Random

26. Fusion labeling:
A. Numbers

B. Letters

C. Number+a

D. Roman

27. Correct format:

A. benzo d 1,3-thiazole
B. benzo[d]-1,3-thiazole
C. benzo(d)1,3-thiazole
D. benzo-d

28. If one ring has N:
A. Ignore

B. Parent

C. Substituent



D. Last

29. Both rings have N:
A. Smaller

B. Larger

C. Random

D. First

30. Same size rings:
A.Less N

B. More N

C. Oxygen

D. Sulfur

31. No nitrogen:
A.S>0
B.O>S
C.P>0
D.B>N

32. Fused suffix:
A. -yl

B. -0

C. -ane

D. -ene

33. Pyridine prefix:
A. pyridino

B. pyrido

C. pyridinyl

D. pyridyl

34. Thiophene prefix:
A. thieno

B. thiolo

C. thio

D. thienyl

35. Multicyclic parent:
A. Smallest

B. Largest

C. First

D. Saturated

36. Numbering starts:
A. Center

B. Outer near fusion
C. Random

D. Nitrogen

37. Goal:

A. Max numbers

B. Lowest heteroatom numbers
C. Symmetry

D. Chain



38. Alkaloids from:
A. Animals

B. Plants

C. Metals

D. Minerals

39. Antibiotics from:
A. Plants

B. Microorganisms
C. Metals

D. Air

40. Found in:
A. DNA

B. RNA

C. Vitamins
D. All



Part 2: Draw the Structure
1. Draw pyridine

2. Draw piperidine

3. Draw a 5-membered unsaturated nitrogen ring

4. Draw a 6-membered saturated oxygen ring

5. Draw 1,3-oxazole

6. Draw benzene fused to a heterocycle

7. Draw ring with O and N (apply priority)

8. Draw dihydro heterocycle

9. Draw tetrahydro heterocycle

10. Draw bicyclic heterocycle with N



Answer Key (MCQs)

1-B, 2-C, 3-B, 4-C, 5-B, 6-B, 7-B, 8-C, 9-B, 10-C, 11-B, 12-B, 13-A, 14-B, 15-C, 16-B, 17-B, 18-C,
19-B, 20-A, 21-B, 22-B, 23-B, 24-B, 25-C, 26-C, 27-B, 28-B, 29-B, 30-B, 31-B, 32-B, 33-B, 34-A,
35-B, 36-B, 37-B, 38-B, 39-B, 40-D

Model Answers for Drawing: Student should draw correct heterocyclic structures as per naming
rules.



