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Advanced Organic Chemistry Dec. 26,30 0t

1. Starting with 2-aminobenzotrifluoride, and using any other required reagents, show
how you would synthesize 2,2’-bis(trifluoromethyl)-4,4’-diaminobiphenyl.(15%)

2. Starting with 3,5-dimethoxybenzaldehyde and 4-methoxybenzy! alcohol, and using
any other required reagents, show how you would synthesize
3,4’ 5-trihydroxystilbene(1-(hydroxyphenyl)-2-(3,5-dihydroxyphenyl)ethene).
(20%)

3. Give conformational structures for the major product formed when
1-tert-butylcyclohexene reacts with each of the following reagents. If the product
would be obtained as a racemic form you should so indicate. (15%)

(a) Bry, CCl4 (b) OsOq, then aqueous NaHSO; (c) CsHsCO3H, then H;0", H,0

4. Give structures for compounds A-E. (15%)

H2C|'04 CH Mgl HA
Cyclohexanol Scolone A(CgH,00) —'1: B(C,H,,0) hoat
HSO ea
o Ag,0, OH
C(C/H,0) — D(C/H.,0;) ——— E(C;H,,0,)
Zn, HOAc H O+
3

5. Give structural formulas for the products of the reaction (if one occurs) when
propanal is treated with each of the following reagents: (10%)
(2) OH', H,0 (b) C¢HsCHO, OH" (c) HCN (d) NaBHj (e) Ag;0, OH’, then H;0".

6. Many polycyclic aromatic compounds have been synthesized by a cyclization
reaction known as the Bradsher reaction or aromatic cyclodehydration. This
method can be illustrated by the following synthesis of 9-methylphenanthrene.An
arenioum ion is an intermediate in this reaction, and the last step involves the

dehydration of an alcohol. Propose a plausible mechanism for this example of the

Bradsher reaction. (15%)




HBr . O
| CH;  scetic acid, heat O CH,
O O

9-Methylphenanthrene
7. What product (or products) would you expect to obtain when the following

compounds undergo ring bromination with Br, and FeBr; ? (10%)
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1. Using the (E)-(2) designation T
give IUPAC names for each of the following:
(8] / Cl d\ /Br
Scmc” c=c
7/ N\
H Br H Cl
~
+
< I =
5 2. ne primary and secondary alcohols also undergo rearrangenients of their car g
\Q | eletons during dehydration, - N P N
O ethyl-2-butanol: Oy — e ~ Y /C-Y.\\
CH | w= ¢
| ? . (/\7 = V\}
—C——CH 85% H.PO,
o, SR,
SCHop - -
3. : Starting with ethyne, outline syntheses of each of the following. You may use any other n
— reagents, and you need not show the synthesis of compounds prepared in earlier parts of this probi
(a) Propyne } (b) .CH}C_ITIZE_ECD T ‘
S —— O
4 | ,
. 4RCH & NaBH, + 3H,0 —
CH,CH,CH,CH 228,
H,0
Butanal
NaBH,
CH;CH;("?CH3 H_,O-)
Butanone
. i . RMeX + (1) ether* I
5. : A Mechanism for the Rtmn & /C=OW R—(l:—o—-H + MgX,
6. What products would you expect from the reaction of ethylmagnesium bromide (CH;CH,MgBr) with
cach of the following reagents?
HO [
(a) H, () CH,COCH,, then NH,CI, H,0
7 What organic products would you expect from each of the following reactions?
* ) (a) Methyllithium + 1-butyne ——
_
i (b) Product of (a) + cyclohexanone, then NH,CI, H,0 —>
BryCCl,
[ gark.25°C
78 KMnO7H0
. o 25°C
Benzene —
H0*H,0
heat
H/Ni
9. @ Cyclopentadieny Anion Here we use a linear anion for our hypothetical transforma-
tion: ,
. / - 7 -eleciron . . .
- - AL LU LN cyclooctatetraene we consider the following hypothetical "
I HC'__ energy (ll.'('l,‘l‘il\l‘\ r——— (b)_mmlt::“m For Yy r S1 [s) . g YPQ__,}.‘BI
6 7 electrons
7 - Totlectron
onergs increases
N
8 electrons
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1 0 Write structural formulas anﬁ
.

. give acceptable names for all representatives of the following:
(a) Tribromobenzenes

(d) Methylbenzenesulfonic acids

T

0
i

&)
11. + CH,C—c1 A, RN aci
@) — excess ® + O 2

benzene / excess benzene
- 80°C CH,C 80°C

B Acetic anhydride g\mb T/V)\L

(a carboxylic acid
12 Al anhydride) 7 Ly
* CH,CH,CH,CH,Br —» — -

P
© B

Friedel-Crafts reactions
13. Starting with benzene, outline a synthesis of each of the following:
— = (a) Isopropylbenzene (b) m-Dinitrob
14 Write mechanisms that account for the products of the following reactions:
.
: N ~CeH,s
. H
- (a) — == phenanthrene  (b) 2 CH:—$=CH: Ha,
I C!\Hi CH‘v

CH,OH HC

1 5 (@) (1) LIAH(O--Bu),. ~78°C i
L]

(2) H,0 R” H

Aldehyde

(b) (1) DIBAL-H. hexane. - 78°C ”
+ () HO R H

Aldehyde

(1) DIBAL-H. hexane é’
—_—
(C_) T (@ R N

Aldehyde

What monobromination product (or products) wouid you expect to obtain when the following com-
pounds undergo ring bromination with Br, and FeBr,?

— 16.
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Chlorination of most higher aikanes

17.

CH,
Cl,
CH,CHCH3 —
light
Isobutane
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ASSIGN STRUCTURES to each of the COMPOUNDS 18 , 19 and 20. (H-NMR SPECTRA ARE SHOWN C/C\ ',Xé/,
. M /\\?)A/\T
<
N
¥
5‘47'-—_' T T T T
18, —————| 18 cu, - @
™S
M
‘ 30 28 14 12 ..C J
I R S S W
8y (ppm)
19. cn,N
19. [(
™S
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"]l 42 40 ﬂ 1.4 12 M
e e .
8y (ppm)
20 20. CgHy,
A 30 28 22 20 j J
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