1
עמוד 1 מתוך 3

נסוי מס' 2 – תגובות רדיקליות ותגובות ספוח

מטרת הנסוי – 
ביצוע תגובות רדיקליות באמצעות מגיבים מתאימים, והבחנה בין תגובות אלה לתגובות חלקיקים טעונים (או תגובות בעלות אופי פולרי).


הכרות מחודשת עם תגובות ספוח. 
חומר רקע – 
ספרי למוד בכימיה אורגנית.

Chlorocyclohexane:
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 A mixture of cyclohexane (0.105 mol), sulfuryl chloride (0.1 mol) and 1,1’-azobis cyclohexane-carbonitrile (0.001 mol) in a 100 ml flask with a reflux condenser and a connection to a funnel soaked in 5% KOH solution (HCl trap) is refluxed (in the fume hood!) until hydrogen chloride evolution is no longer noticed (about 3 hours).  After one hour reflux, another portion of 1,1’-azobis cyclohexane carbonitrile (0.001 mol) may be added, if HCl evolution is not vigorous. After cooling, the mixture is poured into 50 ml water, extracted twice with 30 ml CH2Cl2 and dried with anhydrous magnesium sulfate. The filtrate is evaporated * (in the rotavap) to remove CH2Cl2 and distilled. The fraction with the boiling point 138-146oC is collected. The yield is about 60%.
Prepare a 1H-NMR sample in CDCl3 and a GC-MS sample in DCM.
* Note: Keep the heating bath of the evaporator at a low temperature to prevent product loss.
CAS Registry Number:  542-18-7

CAS Name:  Chlorocyclohexane

Molecular Formula:  C6H11Cl

Molecular Weight:  118.61.  

Percent Composition:  C 60.76%, H 9.35%, Cl 29.89%

Properties:  Colorless liquid; suffocating odor.  d420 1.000.  mp -44°.  bp 142°.  nD20 1.4626.  Insol in water.  Sol in alcohol, etc.
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1-(Bromomethyl)-naphthalene:
To a 100 ml flask equipped with a reflux condenser and magnetic stirrer 3.5 ml 1-Methyl naphthalene (0.025 mol) dissolved in 25 ml cyclohexane are added. 4.89g N-bromo succinimide (0.0275 mol) and 0.1 g of  1,1’-azobis (cyclohexane-carbonitrile) are also added and the mixture is heated to a gentle reflux for about 2 hours.  Progress of the reaction can be followed by TLC, elution 10% CH2Cl2 in petroleum ether.  After cooling, the reaction mixture is filtered to remove the succinimide formed and the filtrate is evaporated under vacuum. The somewhat dark yellowish oil is filtered through a silica gel pad (5 cm.) using petrol ether (60-80) as the eluent.  The solvent is evaporated to obtain a clear yellowish oil.  Cooling causes the compound to crystallize.  The compound may be further purified by dissolving in a minimal amount of ethanol and adding activated charcoal.  The boiling solution is filtered and water is added drop by drop until a persistent haziness is observed.  The mixture left at room temperature should yield colorless crystals which are filtered by Büchner.  m.p. 50-51oC. Yield ~60%.  Weigh your compound at every stage of the purification procedure.
Prepare a 1H-NMR sample in CDCl3 and a GC-MS sample in DCM.
Trans-1,2-cyclohexanediol:
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Cyclohexene (0.05 mol) is added to a mixture of 50 ml of formic acid and 30% hydrogen peroxide (0.06 mol) in a three-necked 100 ml flask with a magnetic stirrer, reflux condenser and a dropping funnel during 5 min. The temperature increases during the addition to 65-70oC and the mixture becomes homogeneous. The reaction mixture is kept at this temperature for 2 hours using a hot water bath and afterwards the major part of formic acid and water is evaporated under vacuum (clean the rotavap after you use it!). The residue (about 5 ml) is heated for 40 min with 25 ml of 20% solution of sodium hydroxide (check the pH of the solution before heating, it must be basic), cooled, neutralized with hydrochloric acid and carefully extracted several times with ethyl acetate. The extracts are dried with sodium sulfate, evaporated and the residue extracted by Soxhlet apparatus with 150 ml cyclohexane for about 1 hour.  The product precipitates after cooling the cyclohexane and it is suction filtered. m.p. 103oC. 

Prepare a 1H-NMR sample in CDCl3 and a GC-MS sample in DCM.

Note: Cyclohexene has a very strong and unpleasant odor. Please keep it inside the fume hood at all times!!!
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