VOakton Homework 2

Comumunity College Organic Chemistry I (CHM 222/224) e Prof. Chad Landrie

Score (4 pts) - Lectures 3-5 Name

1. Draw no-bond resonance structures for each of the following Grignard reagents. Include all electron lone-pairs and all formal

charges.
E>7MgBr CH3MgCl _~_~MgBr

2. Draw the alcohol when each Grignard reagent above is added to benzaldehyde followed by dilute aqueous acid.

3. A chemist reacted phenyl magnesium bromide with acetone. After acidic workup, the GC chromatogram showed a mixture of
only benzene and acetone and none of the expected product. First, draw the expected product. Second, explain what might
have gone wrong in the experiment and suggest some techniques that may solve the problem.
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4. What reaction conditions would allow you to carry out each of the following stereospecific transformations?

H
(R)-1,2-propanediol W?‘CHS (S)-1,2-propanediol
(0]

The growth of new blood vessels angiogenesis is a crucial embryonic development. Abnormal angiogenesis is associated with
with tumor growth, suggesting that inhibition of angiogenesis may be an approach for the treatment of cancer. The diepoxide,
ovalicin, is an angiogenesis inhibitor that was synthesized from compound C, which was in turn prepared from compound A by a
two-step sequence. First, draw the structure for compound B. Second, draw a mechanism for the conversion of B to C.

OCH,

OTMS

CH
HO . OH 8
@/OH EtgN:
+ 2y
’ 0=$=0
cl

p-toluenesulfonyl chloride

O —0
_ L _OH
“OH D
Y~ "OCHg ~""OCH,4
OTMS OTMS
Ovalicin C

6. The epoxide below can be opened with acetic acid. Draw the complete mechanism. Show all electron lone-pairs, formal charges
and curved arrow notation.
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7. The reaction in the previous question is regioselective. Draw the transition state for the rate determining step above and then
use that to explain why nucleophilic addition takes place at the most substituted carbon of the epoxide. Transition states should
include partial charges and dashed lines (----) to indicate partial bond formation or cleavage.

8. The p-toluenesulfonate (OTs) undergoes intramolecular Williamson reaction on treatment with base to give a spirocyclic ether.
Draw the structure of the product.

OH

Ph OTs

9. Provide IUPAC names for the following ethers and thioethers.

OH
/\o/\/'\ oCH, cl \/\/Oj/

OH
/\S/\/'\ SCH, C'\/\/S\‘/

10. A chemist mixed equal parts of butanol and methanol together in sulfuric acid. Three condensation products that were ethers
were isolated. Draw all three structures.
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11. Draw the major product. If more than one regioisomer or stereoisomer exists, draw the major.

o

OH
i el

1. a. NaH, Et20
b. then 4-bromo-2-butene

2. heat

a. PhMgBr, THF

b. then H;O*/HCI

BFs, Et,0

NIH Shift: Draw both
possible products

1. a. NaH, THF
b. then benzyl bromide (BnBr)

2. Mg, Et,0
3. a. butanal
b. then H;0*/H,0O

1. NaOCHg, DMSO (Hint: E2)
2. m-chloroperbenzoic acid, CH,Cl,

3. LiAlH,4, THF (stereoselectivity?)

1. Bry (no light), H,O

2. NaH, THF

1. mCPBA, CH.Cl,

2. H30*/H,0
(stereoselectivity?)

0s0,4, NaOH

(stereoselectivity?)

(e}

OH

e

OH

CHj

CHg

0
P

HsC™ H

[ -CO,

0]

Hac)kf(o

0]
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conc. HBr

(o)

J

HsC™ ~Cl
CHaCly, EtgN

1. a. NaOH, THF
b. then CH5Br

2. AICl3, toluene (solvent)
(0}

CI)]\/

dilute HySO,, CHzCH,0H

o
1. a. AlCls, Ovo

b. then H3O*/H,0

2. Zn(Hg), HCI (Clemmensen)
3. a. LiAlH,, THF
b. then H3O*/H,0
4. Dess-Martin periodinane, CH,Cl,

HCN

NADH

fermentation

NADH

fermentation
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12. Design a synthesis for each of the following molecules. Where stereochemistry is shown, you synthesis must be stereoselective.

HsC_ OH
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