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CH 2020/2270/2290 Synthesis of t-Butyl Chloride from t-Butanol (An SN1 Reaction) 

(adapted from Organic Chemistry: A Short Course, H. Hart, L. E. Craine, D. J. Hart, and T.K. 
Vinod 13th ed. Houghton-Mifflin, Boston, 2012.) 
 

Reference: Bruice, P.Y., Seventh Edition, Chapter 9 

 

Materials 
From the Chemicals Hood: From the Stockroom (Blue Bin): 

Tert-butyl alcohol 

Concentrated hydrochloric 

          acid 

5% sodium bicarbonate 

          aqueous  solution 

Calcium chloride 

2% silver nitrate  

          ethanolic solution 

1-chlorobutane 

2-chlorobutane 

Allyl chloride 

          (3-chloropropene) 

Benzyl chloride 

Chlorobenzene 

1” stirbar  

½” pea-sized stirbar  

Stirbar retriever  

Separatory funnel with stopcock 

 

Glass stopper  

50 mL round-bottom flask  

Cork ring  

Thermometer adapter  

 

Thermometer  

Condenser  

3-way adapter  

Bent vacuum adapter  

Large metal clamp  

Small metal clamp  

(2) blue Keck clips  

(2) wire clips  

 

 

In this experiment you will convert t-butanol to t-butyl chloride by reaction with hydrochloric 

acid. The overall reaction is 

 

  
 

 

The reaction occurs by an SN1 mechanism. Water is the leaving group. 
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The great majority of t-butyl carbocations combine with chloride ions to form t-butyl chloride. 

 

 
 

 

The rest of the carbocations react in an acid-base manner with the water present in hydrochloric 

acid to produce the alkene 2-methylpropene. 

 

 

  
 

 

Procedure 
Place 13 mL of t-butyl alcohol into a 150-mL beaker. Add a 1” magnetic stir bar and 50 mL of 

ice-cold concentrated hydrochloric acid. Turn on the stirring motor and stir the mixture for 5 

min. Do not set the stirring faster than 300 rpm. Remove the stir bar and pour the mixture of two 

liquid layers through a long-stemmed funnel into a separatory funnel. Allow the mixture to stand 

until two layers separate. Draw off (through the stopcock) the lower or aqueous layer into a 400-

mL beaker. Wash the crude product by adding 15 mL of water directly to the separatory funnel, 

then shaking the mixture and discarding the aqueous layer into the same 400-mL beaker as 

before. Repeat with 15 mL of 5% sodium bicarbonate solution (carbon dioxide is evolved in this 

neutralization, so swirl the liquids briefly before inserting the stopper and shaking) and again 

with 15 mL of water, each time discarding the lower layer into the 400-mL beaker. 

 

Transfer the crude product through the neck of the separatory funnel to a dry 50-mL Erlenmeyer 

flask containing enough anhydrous calcium chloride to cover the bottom in a single layer. Swirl 

the mixture until the liquid is clear. Meanwhile, assemble a simple distillation apparatus (see 

Figure 1) using a 50-mL round-bottom flask. Add the clear, dry product to the round-bottom 

flask (decant the liquid only). Add a ½” pea-sized magnetic stir bar and distill (set the hot plate 

to 200 °C). Collect the portion boiling at 48-52 °C in a vial which you have already weighed 

empty.  Weigh this vial with your product in it to determine your yield.  Save this product to test 

with silver nitrate along with the other organic halides provided.  

 

Waste Disposal 
Check the pH of the aqueous solution in the 400-mL beaker. If it is acidic, it must be poured into 

the Acid Waste container.  The used calcium chloride should go in the Inorganic Waste 

container. 
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Figure 1: Simple Distillation Apparatus 

 

 

REACTIVITY OF HALIDES TOWARD SILVER NITRATE 

Procedure 
Place 2 mL of a 2% solution of silver nitrate in ethanol in seven clean, dry test tubes.  

 

To one test tube, add 10 drops of the t-butyl chloride you just synthesized and distilled, swirl, 

and record the extent to which the silver chloride precipitate forms.  Be descriptive in your 

observations.  If you observe no change after 5 min, write, “does not react” in your notebook. 

 

Test each of the following organic chlorides similarly: 1-chlorobutane, 2-chlorobutane, allyl 

chloride (3-chloropropene), benzyl chloride, and chlorobenzene. Use the seventh test tube 

containing only the silver nitrate reagent as a comparison control.  

 

 

Caution 

Wear disposable gloves and avoid skin contact with silver nitrate solution. It can form a dark, 

hard-to-remove stain. Some compounds (benzyl chloride, allyl chloride) used in this experiment 

are lachrymators. Lachrymators cause eye irritation and produce tears. The test solutions that 

contain these compounds should be poured into the halogenated waste container, and the test 

tubes used for the reactions must be rinsed with acetone. 

 

 

Waste Disposal 
Pour the contents of each test tube into the Halogenated Waste container. 


