Organic Chemistry 2   2008   Exam 1   Solution.
Total 100 points. Write your answers in the space provided. If you need more space, write on the back.

1. (24 points) Write the name of the following compounds.
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A.  1-Bromo-4-chlorobenzene  or  p-bromo-chlorobenzene

B. N-Cyclopropyl-N-(3,3-dimethylbutyl)aniline  or  N-cyclopropyl-3,3-dimethyl-N-phenyl-1-butanamine
C.  2-Bromopropanoyl chloride  
D.  (Z)-3-(1-Methylpropyl)-3-hexenoic acid  or  (Z)-3-(sec-butyl)-3-hexenoic acid

E.  2-ethyl-5-oxo-6-phenylhexanenitrile 
F.  (E)-4-methyl-2-hexenamide 

G.  Tricyclopentylphosphine 
H.  Propanesulfonamide  or  propylsulfonamide

알파벳 순서(B제외), (Z)-(E) 틀리면 -1 

경미한 이름 기입 오류(대문자 구분, 숫자, suffix) -0.5

이름 기입 오류에 따른 다른 구조를 보이면 0 점

2. (7 points) What is the structure of the compound described by the spectral data below?

Formula     C8H8O2
IR (cm–1)     3050, 2950, 2800, 1700, 1490, 1100

1H NMR     (  3.73, 3 H, singlet

                         (  6.96, 2 H, doublet

                         (  7.70, 2 H, doublet

                         (  9.87 , 1 H, singlet
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(구조 맞으면 7점, 틀리면 0점)

3. (6 points) Predict three major fragmentation products from the following compound in Mass Spectrometry?
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우선 major fragmentation product 3가지 ( 1가지 당 2점씩)

그리고 fragmentation 될 때 radical의 이동이point!!. (major product 구조는 맞고 radical 틀렸을 경우 1점)

4. (3 points) Which of the following has the lowest energy (max and explain why?
Compound A has the lowest energy (max mainly due to the smallest band gap originated from highly conjugated structure. 
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 A              B             C             D             E  
우선 conjugation이 정확히 들어가면 정답!!!
5. (20 points x 3) Identify the structure of the following compounds, A, B, and C, based on the spectral data provided on the following pages, respectively. Try to assign as many peaks in the spectra as possible for the full credit and you should show your peak assignments directly on top of the spectra. Write down the proposed structure and your reasoning process on this page. You will get a partial credit even for the wrong structure only when your analytical process makes sense and bonus 2 points for the name given for each compound.
(a) A

DU = (8*2+2-8)/2 = 5
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1-(4-chlorophenyl)ethanone


compound 구조를 잘못 그렸으면 -10점(이하 동일)

compound name 맞으면 +2 점(이하 동일)

NMR peak assign(답안지 assign 된 것 다 쓴 기준)  + 10점 

(IR:1점, MASS:  2점, UV: 1점, H1-NMR: 3점, C13-NMR: 3점)

하나라도 assign안 했으면 하나당 -1점

(b) B

DU = (6ⅹ2+2-12)/2 = 1
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NMR peak assign(답안지 assign 된 것 다 쓴 기준)  + 10점 

(IR: 2점, MASS: 2점, H1-NMR: 3점, C13-NMR: 3점 ( D2O와 exchange된 OH 포함)

하나라도 assign안 했으면 하나당 -1점

(c) C
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 DU : (2*10+2+1-13)/2 = 5
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NMR peak assign(답안지 assign 된 것 다 쓴 기준)  + 10점 

(IR: 2점, MASS: 1점, H1-NMR: 3점, C13-NMR: 4점 ( D2O와 exchange된 NH 포함)

하나라도 assign안 했으면 하나당 -1점
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4-hydroxy-4-methylpentan-2-one
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4-hydroxy-4-methylpentan-2-one
or
4-hydroxy-4-methyl-2-pentanone
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N-(4-ethoxyphenyl)acetamide  or  N-(4-ethoxyphenyl)ethanamide
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35Cl : 37Cl = 3:1
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λmax  = 260 nm 


Conjugated π bond or Benzene ring





C with no attached H





Disubstituted 
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� EMBED ChemDraw.Document.6.0  ���





Conjugated 


with aromatic ring









































2





3





2





2





Conjugated π bond or carbonyl group
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Bezene group, 


1600-1450, 900-675





N-(4-ethoxyphenyl)acetamide
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1658 cm-1, due to carbonyl group of amide group





3284 cm-1, one band : due to N-H group
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