Phy Sci. GSI 2303

Problem Set 4.2

Introduction to organic reactions and their mechanisms

1) ** The following compound can become protonated on any of the three nitrogen atoms. One

2)

3)

of these nitrogens is much more basic than the others, however.
NH
CH;—NH—4
NH,

(a) Draw the important resonance forms of the products of protonation on each of the three
nitrogen atoms.
(b) Determine which nitrogen atom is the most basic.

Follow the curved arrows and write the products.

-
() DFS - R

.‘C)‘.
(©) )LO/H + HZoCl

(b) @ 5" 4 CHaCHACH,CHLi

/’O’\ + BF3 —

Label the reactants in these acid—base reactions as Lewis acids (electrophiles) or Lewis bases
(nucleophiles). Use curved arrows to show the movement of electron pairs in the reactions.

(@) CH,0: + CH—Cl: —> ~CH,—O—CH, + :Cl¥

(b) CH— '(|')+— CH, + =C|') —H —> CH~— t|'): + CH,— t|')+— H
CH, H CH, H
O O g

I
(¢ H—C—H + :NH, — H—C—H

@ CH—NH, + CH—CH—C: —>  CH—NH—CHCH, + :CI

[} ‘O—H

@ CH—C—CH, + HSO, —> CH,—C—CH, + HSO;

f (Hy,CcCl + AIC, ——>  (CH),C* + ~AIClL

@ CH:—C—CHy + :0—H —> CH,—C=CH, + H—O—H
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= ar
@ CH=CH, + BF, —>  BF—CH—CH,

_ alx = ar
() BF,—CH~—CH, + CH=CH, —> BF,—CH,—CH,—CH,—CH,

4) Predict the products of the following acid—base reactions.

(a) H,SO, + CH,COO~ <= (b) CH,COOH + (CHy),N: &=
i 0
_ . — | ;
(c) QC OH + "OH < (d) HO—C—OH + 2 OH =
+
(e) H,0O + NH, — () (CH),NH + "OH <=2

5) In each reaction, label the reactants as Electrophiles or nucleophiles. Use curved arrows to
show the movement of electron pairs in the reactions. Draw in any nonbonding electrons to
show how they participate in the reactions.

(@) (CH),NH + HCI ——> (CH,),NH, + CI
(b) (CH),NH + CH,CI ——> (CH,,NH + CI

0 +*O—H .
(c) CHS—(ll—H + HCl ——> CHS—(ll—H T

0 0"
(d) CH—C—H + CHO- —> CH—C—H

OCH,
0 0"

Ho | + CH,OH
() CH—C—H + CHO- — _C=C—H
' ' H
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