Basic Reaction Practice Chem 116 (Key)
Complete the following general chemical equations by writing the name of all the expected products. If no reaction occurs, write no reaction.

                       [O]

a) aldehyde ----------> carboxylic acid
                      NaBH4

b) aldehyde -------------->  primary alcohol
                    NaBH4

c) ketone --------------> ? Secondary alcohol
                        [O]

d) 1o alcohol ------->  Aldehyde
                       [O]

e) 2 o alcohol --------> Ketone
                      [O]

f) 3 o alcohol ------->  no reaction
                   [O]

g) ketone --------->  no reaction
                                                                   H+                                                                         H+

h) Ketone or aldehyde + excess alcohol -----> Hemiacetal or hemiketal ----->  acetal or ketal
                         H+

(i) ester + H2O — > carboxylic acid and alcohol
(j) carboxylic acid + NaOH —>metal ester (salt) and water
                                               H+

(k) carboxylic acid + alcohol —> ? Ester
(l) ester + NaOH —> metal ester (salt) and alcohol 
(m) carboxylic acid + carboxylic acid—>  anhydride



H2SO4

(n)  alcohol + Alcohol ------>  ether


  [O]
(o) thiol + thiol --------->  Disulfide


       H2SO4

(p) Alcohol ------>  alkene


      NaBH4
(q) carboxylic acid ------>  Aldehyde
                                                 H+
(r) Ketone or aldehyde + H2O -----> hemiacetal derivative (a carbon with to alcohol groups)
(s) Alcohol + HCl  ------>  Alkyl halide (alkyl chloride)


NaBH4
(t) Disulfide--------------> two thiol groups
Note: NaBH4 reducing agent
