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Today’s Experiment
Alkene Hydration and Distillation

We will begin at 12:10pm.

Please add your group number to the
beginning of your name. Groups 1–6 will have

datasets A–F, respectively.

Good luck on the exam tomorrow! Remember that problem set 6 is
due next Thursday and that all assignments for lab have been extended

by 48 hours this week.

Use this time to ask questions
and chat!

Purification by Distillation CHEM 12A Section 311 Laboratory
November 4th, 2020

Gas Phase Column Chromatography - Mass Spec
CHEM 12A Section 311 Laboratory

November 4th, 2020

hex-1-ene

3,3-dimethyl but-1-ene

3,3-dimethyl but-1-ene

H2O

H2SO4 (cat.)

H2O

H2SO4 (cat.)

H2O

H2SO4 (cat.)

3-hexanol

2,3-dimethyl 2-butanol

2-ethyl 2-butanol

OH

H

H

H

Hmethyl shift

carbocation
intermediate

after protonation

carbocation
intermediate

after protonation

carbocation
intermediate

after protonation

hydride shift H

OH

2-hexanol

OH2
+

major
product

major
product

major
product

3,3-dimethyl-2-butanol

OH

OH

3,3-dimethyl-2-butanol

OH
+ racemate

2-hexanol

OHH2O deptrotonates hydronium
to regenerate acid catalyst

H2O

then
H2O deptrotonates hydronium

to regenerate acid catalyst

H2O

H2O

then
H2O deptrotonates hydronium

to regenerate acid catalyst

H2O

then
H2O deptrotonates hydronium

to regenerate acid catalyst

H2O

then
H2O deptrotonates hydronium

to regenerate acid catalyst

H

secondary carbocation 
moderately stable, so 
r e a c t s b e f o r e 
r e a r r a n g e m e n t t o 
s l i g h t l y m o r e 
inductively stabilized C3 
position

secondary carbocation 
dramatically less stable 
than 3˚ carbocation, so 
methy l sh i f t occurs 
faster than elementary 
reaction procession

planar sp2 carbocation 
at stereogenic center 
may be attacked from 
either face, giving a 1 to 
1 m i x t u r e o f b o t h 
enantiomers

tertiary carbocation is 
already as stable as it 
c a n g e t , s o n o 
rearrangements occur 
p r i o r t o r e a c t i o n 
procession

carbocation forms on 
carbon with 2 bonds to 
the same group (an 
e t h y l g r o u p ) , s o 
enantiomers are not 
formed in the final step

w a t e r a d d i t i o n t o 
carbocation generates 
protonated hydronium 
intermediate rather than 
alcohol, requir ing a 
basic workup to retrieve 
the alcohol product

a heating element is raised up 
to the stillpot (the flask with the 
solution to be purified) and the 
heat is slowly raised while care 
is taken to ensure the flask does 
not run dry (otherwise your 
material will be cooked to crud)

a thermometer is placed into the 
stillhead with the mercury bulb 
at the same level as the arm to 
the condenser; this is used to 
monitor the temperature of the 
solution as the vapors here will 
match that of the stillpot

vapors flow from the stillpot 
through the condenser, which is 
cooled with a water jacket, and 
condense back to the liquid 
phase

water enters at the bottom inlet 
via a hose and flows to the top 
inlet which drains via another 
hose into the sink

an outlet is used to allow excess 
vapors to escape rather than 
build pressure in the distillation 
apparatus

condensed vapors collect in the 
c o l l e c t i o n f l a s k a s p u r e 
subs tance tha t has been 
separated based on boiling point 
(lower bp materials distill first)

when the stillpot has reached 
t h e b o i l i n g p o i n t o f o n e 
component, the temperature will 
plateau while that component 
boils out alone


