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_ Ii - Answer the following questions and give a brief explanation for your answer.
: i (a) Which of the following compounds is the most unstable one? {(2%)
% ;
| eyclopropenone, cyclopentadienone, cyclohepiatriencne
(b) Which of the following compounds is the easiest one 10 react through 8«1 mechanism? (2%)
OC2H5 CH3 N02
Br\/©/ Br\/©/ Br\/g
2. Provide a stepwise reaction mechanism for the following transformation. (4%4)
<
c 0O
H250,4
+ HOCH; CH,0H ———> + H,0
3. Provide a sequence of simple chemical tests that would allow one to distinguish one of the following compounds from the
others. {4%)
OH
CH3CH,CH,CHoCHO O\OH /\/K
4. Arrange the following nitrogen containing compounds in an order of increasing basicity, and give a brief explanation of your
arrangement. {2%)
HN
:§ % CHACN
N lN
5. Draw the most stable conformation jn Newman projection for 1 2-ethanediol. (19)
6. Draw the chemical structure for (2R,35)-2-bromo-3-pentancl in Fisher projection. (1%)
7. Which pathway is favorable for the synthesis of compound A? Give a brief explanation of your prediction. (2%)
pathway a_. H,CH,C-Br + CZC—C(CHa)s
HsCH,C—C=C~C(CHa)s
A -
pathway b > HaCHC-C2C + Br—C(CHa)
8. Give the structures of reagents (A, B, C) and the product (D) for the following transformation. (6%
8]
CHs (J\OCH:.}
EHZCHS A CHCH: g Bra_CH;CHs ¢ ) Ha,C)
I — )l/ j/ D— L D
§ HaC HyC” “Br =
CHis
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9. Provide a synthetic scheme for each of the following compounds from the readily available starting materials. {8%)
@ O — @
o}
Br

o Q= QO

10. Give the expected major product(s) with the right stereochemistry specification(s) (if applicable) for the following reactions’
(12%)

o

tH

C.
NHCH;
@ + CH3OH ——»

(© HsC=CHCH=C(CHg), — Bl
CH
3 CHO
£ H
(d) .
N CH,CH; |
! CHO

_ H,S0,
(8) HiCH,C-CZC-H 4 H,0 —% "=
2CH7 20 HgSQ,
Na / NH3
(f  HiCC=CCHy ———— 20
-78°C

(9) H3;CHC=C(CHa3); + Cl, w-ljng—

(M) HaCHC=CH, 4 pgy _Feroxide

11 A mass spectrum shows significant peaks at m/z = 87, 115, 140 and 143, Which of the following compounds is responsible for
that mass spectrum: 4,7-dimethyl-1-octancl,  2,6-dimethyi-4-octanol, or 2.2 4-trimethyl-4-heptanol? {3%)

12. ldentify the compound from the following '"H NMR data and molecular formula; (3%)
CsHiO,
115 ppm (3H) triplet;  1.25 ppm (3H) wiplet; 2 33 ppm (2ZH) quartet;
4.13 ppm (2H) quartet.




