COLUMBIA UNIVERSITY Question max. pts.| points
Chemistry S3444 Org Chem II Prof. I.J. Borowitz 1. 6 + 5 +5 = 16
Summer 1992 Exam. No. 2: Tu July 28, 1992 2. 6 x 3 = 18
NAME - 3. 3+3+5+6 = 17
4. 5 + 10 = 15
Please use a non-red pen. Answer guestions in 5. 3+3+4+8+2 = 20
the provided space. If you write any answers 6. 2+2+2 +8 = 14 —
on the back of the page, indicate this on the
front of that page. Good Luck! TOTAL 100
Note: Points appear in parentheses and margin.
1. (16) Give the detailed mechanisms for the following reactions. Use arrows
to show electron flow. Show each step separately.
a. CsHs—@-CHs —=I2, NaOH, H20 )/——F CeHs-COz2- Na* +CHIs.
NOTE: The repetitive initial steps can be condensed, to save time.

“p. H=0 1. NaOH/Hz0
: b H=0 + H20
HzCH2CH=0 2. H30*

Pl



1c. Mechanisms, cont’d

@ H+ 8
C3H7-C-OH + HO-CHs3 ¥ C3aH7-C-0OCHz + H20
heat
Graders: Add pts for 1a, 1b to 1¢ here:
2. Fi11 in the missing reagents or major organic products for each of the
[]3) following reaction sequences.
a. 8 -PrzNL1 1. PhCH=0
CH3CH2CCH3 -———-—-—-—- . ememe——— »
IPEerry THF/-78°C 2. H30*
i - H*
b. HO(CHz2)3-OH” + HO—@-@-&—OH ------- »
heat
c. CH3 (CHs )2NH
=0 ---—--—--- »
CHa NaBH3 CN
H+
d. HO-(CH2)3-CO2H  ——=———- »
heat
g CeHs C—OO0H
e. (CH3)3C-C-CHz -0 —-———=- y
i. H
R T A —— > CHsg-CHz—CmEt
2. H




3. Do the following transformations writing the structures of all necessary
//+) organic / inorganic reagents. More than one step may be necessary.

a. CeHsCH2-COz2H -—--- CsHsCHz-@—NHz

7Pt

3b. CHs3CO2H -----—- ¥ NH2CH2C0:z2H

Ipt

3c. Rank the following compounds: strongest (# 1) to weakest (# 5) acidity:

C1CH2COzH CH3CHz2-CO2H  CHaCH2-OH CHa-g-CHs OH
St &

d. Explain your ordering with words and by writing structures including
resonance and/ or inductive effects for three of the above structures:

épt

R3



4. (15) Distinguish between the members of each of the following pairs of
compounds by the requested number of chemical tests or reactions.

Write structures of all organic and inorganic products for reactions or

tests and also observations for the tests (what would you see). Write what

happens, if anything, to each compound in the pair.

(5 ) a. g
One test or CeHs—C~NH2 CeHs—CH2NH2
reaction

b. Two tests or
(ID) reactions (or CoHs-g—OEt CoHs—g-Cﬂa
one of each)




5. a. Simple enols are less stable than the tautomeric keto forms because
(10) (circle one correct answer):

1. severe angle strain exists in the enol form
2. fewer atoms are coplanar in the keto form
?PT_ 3. the enol cannot be chiral
4. the C=C n bond is weaker than the C=0 m bond

b. Which compound is the major product in the Hofmann elimination of
applied to :

OH- O e 4
3/)t (CHs )sN+ Ha heat

1. Q=CH2 2. @—cHs 3. @—CHs
4. @—CHa 5. @
c. Write IUPAC names (with numbering) for the following molecules:

et 1. CH3CHng—CHzCH20Hz-—@-NH2
H

-Lpt- 2. HO-@-(CHz)s-g-OH

d. Using any necessary organic/ inorganic reagents, write TWO DIFFERENT
methods for converting CeHs-CHz2-Br to CeHs~CH2—-CO2H.

¢péx2
= Zlqu

e. Which one of the following sets of conditions can be used to carry out
the conversion of CHaCHz-COzH P CHaCHz2-NHz2 (circle correct answer):

Pt

S0C12; then NHs; then HaPO2

CHsLi; then NHa, Hz, Ni

SOC12; then NHsz; then Brz, NaOH, H20

PCls; then NH3; then HC1, NaNO2

PC1s: then CHsNHz; then KMnOs4, OH-, Hz20, heat

(4,00 - N IVIE S B
s s s = =



6. (14) a. when the Kolbe electrolysis procedure is applied to an aqueous
solution of potassium stearate CH3a(CHz2)1sC02~ K*, there is produced
(circle one correct answer):
1Pt 1. CH3(CHz)14CHs 4. CH3(CHz2)32CHs
2. CH3(CHz2)1sCHs 5. CH3a(CH2)34CHa3
3. CH3(CH2)16CH3

b. Write the required organic/inorganic reagents or the major reaction
products for the conversions:

1 /)(‘ 1.  CeHs-NH2 —F CeHs-Nz+

1J7f' 2. Br-CHz—é—Br (C2Hs)2NH (1 equiv.)—————F

Write the structure of a real example of each of the following groups of
compounds. Use real groups, not "R".

C. a lactam d. an isocyanate
e. an amine which gives a benzene- f. a dicarboxylic acid that forms
sulfonamide that is not soluble in a cyclic anhydride upon heating
NaOH/H20.

SCRAP SCRAP

rE



