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1. Amides are compounds containing the following group of atoms.

O
|

/C\I\l'/

This type of group is important in proteins. The properties of an amide bond are
best rationalized on the basis of resonance contribution for the amide. Write three
resonance contributors for the amide.

2. Follow the previous question (Question 1). Draw the electric dipole moment
associated with the amide.

3. Which of the following compounds has the lowest boiling point?

o \, &

-/

¢

5. Write the structural formula for the N,N-dimethylbenzamide.

4. Name the compound below.

6. Find the isoprene units in the following compound.

™

" I
Iy

7. Which of the following compounds is NOT aromatic?

SHSRe

8. Write the structure of the enantiomer ot D-(+)-glucose.
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9. Arrange the following compound in the order of pKa value from the highest to the

lowest.
NH-,
NH, NH- NH;
2" _ AN
_ - | /
TN

N

10. Does the following compound contain an asymmetric carbon? If so, indicate the
position of the asymmetric center.

CH4

-—h
-

PartIl. £ FHLLRE (B4 3% - FHEEEH5 LERFFES)

11.

| l (CH,CH,),0BF,
12.

| \ +  H,C=NENH — -~

! 20 °C
13.

@—N-—_Cm + @—NHZ e
14.
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15.
O
(/1
) mo
- H5C CH 4+ Na—-NH —~ — - e

HaC-CRLR; : NH, (liq) diethyl ether
16.

H3C-~\_|/ \ CH3 03 H20

H3C/\ CH3 chloroform -20 °C
17.

Hg(OOCCH,),, H,O NaBH,
O o
tetrahvdrofuran I-OYH H_ )
b o’ b J .I."lL-lf‘l-.._.-l"’.l...l.:I J..J.Z‘I-.J'
18.
CHq
\ NaNO,, HCI
| . _ o
H,0O, 05 °C

19.

H,C CHaj

O Br,
S ——
acetic acid

20.

O

/
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Part III. FAZ A (LB EHE LAEZL)

21. (5%) The compound decalin has two cyclohexane rings fused together. The
hydrogen atoms at the ring junction are on the same side of the ring in cis-decalin
and opposite sides of the ring in frans-decalin, as show below in the planar
formulas. Which stereoisomer of decalin is more stable? Why?

H

//\
H H
trans CIS

22. (5%) Three samples, labeled Compound A, B, and C, are known to be unsaturated

carboxylic acids. Ultraviolet spectra were taken of the three samples with the
following results: Compound A, B, and C has a maximum absorption at 302, 208,

and 261 nm, respectively. Identify each structural formula given below as
belonging to Compound A, B, or C? And what is your explanation for 1t?

H3C\/\”,0H HSC\/\A]/OH H3C\MOH

O O O

23. (10%) The following reactions are observed. Write detailed mechanisms showing
how the transformations could have taken place.

S

PN
i 7 H-C”™ XO
\ / -+ _3 +- HC] q C|

S
B g @"‘<{;|~|3 pyﬁdineh \ / A\

CH,
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24. (10%) Cholesterol is converted into cholestane in several steps. Supply the
___reagents_necessary to make this synthetic transformation.

CHa . CHax

Cholesterol Cholestane

25. (10%) When dihydropentalene is treated with a little more than two moles of
n-butyllithium, a stable white crystalline material KK 1s obtained. In contrast to

the rather complicated NMR spectrum of dihydropentalene, the NMR spectrum ot
KK is simple, with only two signals, a and b.

dihydropentalene
a doublet, 0 4.98, J=3 Hz.

b triplet, 0 5.73,J=3 Hz.
Peak arearatioa:b=2: 1

What is the structure for KK? Explain the stability of the compound KK (Is it a
stable compound? Why?).



