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15 F'r“S)
a. Compound A has the foilowing spectral features:
' Mass Spectrum IR Spectrum "H NMR Spectrum
Cmie 150 (30%) 3600 cm’ (broad) ' & 1.2 (doublet, 6H)
| 135 (100%%) | 2856-3100 (strong) 2.3 (singlet, 3H) |
other small peaks - other peaks 3.2 {septet, 1H) |

4.7 {broad singlet. 1H)
6.8 {singlet, 1H)
6.9 {doublet, 1H)
7.2 (doublet. 1H}

Deduce the structure of A.

b Compound B (CLHL04) 15 soluble in dilute NaOH and dilute NaHC Qs When treated
with bromine, B is converted to C:H,O4Br> (C) Compound B s converted mnto
CatlsO4 (D) by treatment with hvdrogen over a catalvst. Compound D loses a
molecule of water when heated, and the acid anhvdnde thus produced reacts with
benzene in the presence of aluminum chloride to give CyH 105 (E). E is soluble in
hase. reacts with phenv! hydrazine. 1s converted to benzoic acid bv vigorous oxidation
and exhibits the following "™ NMR spectrum: d 2 8 (rriplet. 2H) 3.3 (triplet. 2H)
7.2-7.6 (multiplet. 3H): 8.0 (multiplet, 2H); 11.7 {singlet. 1H).

Deduce the structures of B through E




C.

i

Compound F {C4;H;Cl) has the following 'H NMR spectrum:
d 09, triplet, 3SH

£ 7. multipler. 2H

4 3. multiplet, 1H

5 8. doublet, 1H

Deduce the structure of F.

Indicate if the foilowing moiecules are aromatic. non-aromatic, or antlaromatic.

(FKPTS) No explanation needed
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Draw the m-molecular orbitals ot cyclobutadiene. and arrange thicm in increasing

(? ﬁu—'s) energy
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Give the products of the following reactions with sterecchemistry, when

v
(32 Pr;) applicable. If no reaction takes place. write “no reaction”
1.
Br, L Mg, ether
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2. CH-(CO,Ft}.. NaOFt i
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A% For each of the following, circle the correct answer. Only one answer 1s correct.
( 3)_};}-_5) No penalty tfor wrong answers.

1. Which of the following transtormations requires the use of a protecting group’
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2. Circle the incorrect statement:
a. The Williamson synthesis is a reaction used to make ethers
b, The Tellen s reaction 1s used 1o make carboxvlic acids from aldehvdes
¢ The Canizzaro reaction is used to make alcohols and carboxviic acids from aldehvdes

d. The haloform reaction is used to make a-haloacids
e The Reimer-Teimann reaction is used to make o-hvdroxvbenzaldehvdes




Which of the tollowing reactions does not procecd under normal conditions”
NaOCH,

B

(CH,).CuLi

s
P
@

~NaOH

——

Which feature may be deduced from the UV/VILS spectrum of an organic compound]
The presence of halides
['he vibrational states of a molecule
The presence of conjugated double bonds
The structure of the crystal
The rotational states of 2 molecule

Which of the following syntheses is unlikely to be correct?
()
i NaGBr ] 3

= CHBr, + CHCHCONa

cone. NaOH
= PhCH.OH — HCOON:
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Circle the correct statement:

by Er . nr
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Lactose has the tollowing structure; circle the incorrect statement:
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Lactose is 4-O-{3-D-mannopyranosy!)-c.-D-glucopyranoside
Lactose reduces Tollen's reagent

Lactose reacts with Bro/H:0

Lactose is hydrolyzed by H'/H20 into D-glucose and D-galactose

 Which of the following syntheses proceeds with a reasonable yield:
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Aldohexose A 1s reduced by NaBHs into an optically inactive alditol B. Rutt
degradation of A gives aldopentose C, which is oxidized by nitric acid inte an
opticaily active aldaric acid D. Give the name and structure of compounds A
through D.

V1L, Oxytocin is a nonapeptide hormone secreted by the pituitary gland. Its function 1s
(ll'f)l's) to stimulate uterine contraction, and lactation, in childbirth. Tts sequence was
determined from the foilowing evidence:
1. Oxytocin is a cyclic compound containing a disultide bridge between two cystemne
residues
When the disulfide bridge is reduced, exvtocin has the constitution: Asn, Cys,, Gin,
Gly, lle, Leu, Pro, Tyr
Partial hvdrolvsis of reduced oxytocin yields seven fragments:
H-Asn-Cys-OH H-1le-Gin-OH
H-Cys-Tyr-OH H-Leu-Gly-OH
H-Tvr-1le-Gin-OH H-Gln-Asn-Cys-OH
H-Cys-Pro-Leu-OH
4 Gly was shown to be the C-terminal residue

On the basis of this evidence. what is the structure of reduced oxytocin? (use amino acid
symbols). What is the full chemical structure of oxvtocin itseit?




VIII.  Write a reasonable mechamsm for the following transtormation:

(12pfs) MeO  OMe
OMe
MeO 2
O
—_—
base N
/ “CH,

N C

L,
IX. Provide a synthesis for the following from the indicated starting materials and anv

(J,'J_Phj needed organic/inorganic reagents:

COOH
i:-/‘Y from @ and ethyl majonaile

BONUS QUESTION (no partial credit; work oniy if vou have a full synthesis)

CH,
H,C - from g AO:Q

O O CH, O




