CHM 2120C - MIDTERM #2

Date : June 18,2019 Duration : 90 minutes
Professor : Claudia El Nachef
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Student #:

- Nombre total de points est : 73

- Molecular model is allowed.

- Faculty-approved calculator is permitted.

- Scratch papers to be submitted with the exam copy.

- Asimplified pKa table, Infrared and 1H NMR are provided on the last page.
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1. What is the number of signals that should be observed in the 'H NMR spectra of each of
these molecules? (6 points)

a. b. c. NH,

NH,

2. Which one of these protons is the most deshielded in the following structures : Ha of
structure I or Hy of structure 11? Explain briefly your reasoning. (4 points)
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3. The IR and the '"H NMR spectra of an unknown with a molecular formula of Ci1oH1207 are

shown below. The questions that follow will guide you in the determination of its structure.
(15 points en total)
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a- Determine the degree ofd?saturation. Show your calculation. (2 points)
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b- Analyze three significant bands in the IR s
in the molecule. (3 points)
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¢- Fill in the table with all '"H NMR characteristics for each signal and write down pertinent

comments/ideas.
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d- ldentify the possible fragments then draw the final structure of the unknown in this box
below. (3 points)

PS : all fragments should add up to give the same mumber of atoms in the molecular formula.
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4. When (3R,4R)-3-chloro-4-phenylpentane is treated with sodium ethoxide, alkenes are
generated as well as a nucleophilic substituted product.

a- Draw the mechanism leading to the major product of this reaction. To support your

answer, make sure to include the Newman projection of: (i) the starting material, (i1)
the reactive co?n\fonnation and the (iii) product. (6 points)
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b- What type of reaction led to the major product in (a)? (1 point)
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¢- Determine (without mechanism) all the minor products from this reaction. (4 points)
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5. a- Determine the product of this following reaction. (2 points)
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b- PCC is the acronym for what molecule? Draw its structure. (2 points)
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d- While using both spectroscopic methods (IR and 'H NMR), how could you determine

whether the reaction took place? Describe two different peints observed and give
precise values for each method of analysis. (4 points)
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6. Circle the molecule that corresponds to the IR spectra provided below. Show on the Q BH
spectra the significant bands that led to your conclusion. (4 points)
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7. Draw only the major product(s) or determine the missing reagents for the following
reactions (no mechanism is needed). (20 points)
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pK. Table

o) (H%'s\;at:rﬁt)
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IR important absorption bands (em'): stretching

C-H Alkyl
Alkene

Alcohol

Carboxylic acid

Amine
*Carbonyl
Nitrile
Alkyne

Ether
Phenyl

Nitro

Aldehyde

C-H
C-H
C=C
RO-H

RC(=0)0-H
R2N-H
R2C=0
RC=N
C=C-H
Cc=C

C-0-C

C=C

C-H

NO,

H-C=0

2850-2960
=3000
1650
3200-3650

2500-3300
3300-3500
1650-1780
2220-2260
~3300
2100-2260
~1200
1450-1600
3030
1350-1560

2830-2695

m, sharp

m, sharp

w, sharp

s, broad (hydrogen
bonded)

s, broad

m, a little broad
s, sharp

s, sharp

w, sharp

w, sharp

s, sharp
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Tableau de valeurs approximatives de déplacement chimiques des protons les
plus communs.

|
R-CH, 0.7-13 Rr?*?*ﬂ 22-29
R—-CH,—R 12~1.4
l.d4-17
RsCH R-5-C-H 2.0-3.0
| | | 1.6-2.6 i
R—C=C-€—H : . l—?~H 2.0-4.0
!
Br—C~H 2.7 -4.1
ot 0o !
R—C~9—H,H—C—?—H 2.1-24
I
CP?—H 3 -4.1
i 9 1
RO—C*?-H.HO—C*?—H 2.1-25 ? |
R—§~O—§—H ca. 3.0
: O
N=C-C~H 2.1-3.0

|
C-H 23-27 A
R-C-0O-C-H 35-48

R—-C=C-H 1.7-2.7 |
O:N~-C~H 4.1-43
R-S-H var 1.0-4.00
;
R-~N~H var 0.5-4.0° F-c-H 4.2-48
R—O—H var 05-50"
[
R=-C=C—-H 45-6.5
O-H var 4.0-7.0"
QH 6.5-8.0
@»I}J-—H var 3050 ‘"3
R-C-H 9.0-10,0
g 9
R—C-N-H var 5.0-9,0b R-C—-0OH 11.0-12.0




