Org. Chem. SCE 2401

Key for Problem Set 9
Aldehyde and Ketone

1. Predict the major products of the following reactions.

(¢}
@ PhNHNH, (b 1) DIBAL-H, -78 °C
OCH;
2) H,0
© CN . MgBr 1) ether
B ——————
/\_/\ 2) H'/H,0

©) Q/CHO Tollen's reagent

(CH;CH,),CuLi

LiAIH(O--Bu),

Solution

0

H mm
0

O

PhNHNH _ b 1) DIBAL-H, -78 °C
(a) Qé 2 /N NHPh ®) OCHj,4 ) H
2) H,0
0

(CH;CH,),CuLi

© CN . MgBr 1) ether
: C 2) H*/H 0
(e) CHO  Tollen's reagent O/COOH

2. Predict the products formed when cyclohexanone reacts with the following reagents.

LiAIH(O-t-Bu)s

(@) CH3sNHz, H* (b) excess CHzOH, H*
(c) hydroxylamine and weak acid (d) ethylene glycol and p-toluenesulfonic acid
(e) phenylhydrazine and weak acid (f) PAMgBr and then mild HsO*
(9) Tollens reagent (h) sodium acetylide, then mild HsO*
(i) hydrazine, then hot, fused KOH (j) Ph3P=CH:
Solution
(a)  NCH; ®) cH,0_ OCH, (c) NOH (d) Of_\o
O O :
rd
,C
. 2
(e) N-N-Ph (g) no reaction (h) HO C
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3. ashweansasrululisendinanvesansndndueideludl

(a) (CH3)Zc=CHCH2CH3 (b) CH3CH2CH=CHCH2CH3 (C) C6H5CH=CHCH3
CHg | CH,CHj CH, /CH,CH; CH, (CH,CH;,
5. ;C—‘:PC\ ——  C=PPh; + 0=C or C=0 + PhsP=C
CH; | H CHy H CHy f x
' 2° halide precursor 1° halide precursor
(CH3)>CHX XCH,CH,CH3z
preferred pathway
CHsCH, ! CH,CHy  CHsCHy CH,CHs
b. N 1 / 2 A\ / .
oo C=PPh; + 0=C (only one route possible)
H: 45 H H H

(cis or trans)

CoHs | CHq CoHs, CHy CeHs. CHy
C*C — C=PPhy + 0O=C or c=0 +  PhgP=C
H | H H H H -
(cis or trans) _ (both routes possible)
1° halide precursor 1° halide precursor
CeHsCH,X XCH,CHs

4. aTeuasnansurvedwsazu)iseininiuansisselull niounauleuameslovesaisnandus

Ph,P=CHCH,CH CH,CH
(a) E>:O 3 2 3 - E>:C< 2 3
H
Ph3P:CHCOOCH3 H COOCH
> 3
(b) O*CHO >~ c=c’ c=c’
/ / \

trans cis

Ph3p:<:> Y
(c) CHO > E>7c
\
H
_ CH,CH,CH,CH,CH,COOCH
(d) O:O PhaP=CH(CH,)sCOOCH; _ O:Ci 2CH,CH,CH,CH, 3
H
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5. Show how you would accomplish the following synthetic conversions efficiently and in good
yield. You may use any necessary additional reagents and solvents.

0

(b) ©/COOH ©)J\/
© P — 0P
Solution

1 </j2\CuLi i _

(a) Cl - .

o — O
&
1) PPh
Ny ) PPh; MPPh3 e _
2) Bu-Li

6) Propose mechanisms for the following reactions.

(jo Ph;P=CH, ©¢CH2

Solution

18-50 continued Ph,PO +

(c) ', 0 PPh3 } PPh} CH2
- = CHz — CHz —_—
% ! CH,—PPh,4

7. Predict the products formed when cyclohexanecarbaldehyde reacts with the following reagents.

(a) PhMgBr, then HzO™* (b) Tollens reagent (c) H2N-NHz2, then KOH, heat
(d) excess ethanol and acid (e) NaBH4
Solution
OH 9 CH,
oL oy J
Ph
@) (b) " ©
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