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Introduction:

The synthesis of /-carvone creates a spearmint scent. It 1s rather interesting to note that
the enantiomer of /-carvone, d-carvone, smells like caraway seeds. This implies that human
olfactorv receptors have chiral groups that respond uniquely to the different enantiomers. In
addition, [-carvone 1s used to flavor Wrigley's Spearmint gum. The substance 1s also found 1n
some air fresheners, toothpaste, and medicinal products for its cooling effects” [-Carvone was
synthesized in a three step mechanism from d-limonene, a chemical responsible for the smell of
oranges. | he intermediates, as labeled below, are d-limonene nitrosochloride and [-carvoxime.
The purpose of this synthesis 1s to transform the citrus scent into a spearmint scent by altering

the chemical properties of the preliminary substance, d-limonene.
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Svnthetic transformation 1:
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Experimental 1:

This synthesis was scaled down by a factor of 10.22 from the original text by reducing the molar
ratio.

d-Limonene nitrosochloride. A solution of 3.91 mL (0.051 mol) of 1sopropyl alcohol and
4.00 g (0.030 mol) of d-limonene was prepared 1n a 100 mL three necked round bottomed flask.

An ice bath was used to cool the solution below 10 “C and the round bottomed flask was capped
with a septum. 7.82 mL (0.102 mol) of 1sopropvl alcohol, a concentrated agueous solution of
2.03 g of sodmom nitrite (0.030 mol), and 11.74 mL (0.386 mol) of concentrated hydrochloric
acid were added drop wise (simultaneously) using three addition funnels. Preliminary
temperature was maintained. The solution was stirred for 15 minutes after the components were
added and then the mixture was cooled in the refrigerator for one hour. The substance was
filtered using vacuum filtration. Ethanol was placed in an ice bath until properly chilled. The
resultant white slurry left over from the vacuum filtration was then washed two times with the
chilled ethanol. A proton NMR was used to determine a change in the shift of the proton at the
site where a new carbon to nitrogen bond was formed: this proton moved up field due to the loss

of the double bond '

Expected vield: 80.7 % 158 ¢

Safety, disposal and green issues ].5&2

R-(+)-limonene 15 an irritant and dangerous for the environment. This compound 15 flammable,
a skin irritant, a skin sensitizer, toxic for aquatic organisms, and eventually greatly affects the
aquatic envirommnent. For safety reasons, avoid contact with skin by weanng rubber gloves. This
compound 15 not environmentally safe, and must be prevented from being released into the
environment. R-({+)-Limonene 15 considered hazardous, and must be disposed of 1n the
hazardous waste container.

Isopropyl alcohol 15 highly flammable. This compound 1s also a skin and eve wrnitant. Wear
rubber gloves and safetv goggles. In case of eve contact, wash eye thoroughly with water and
seek help. Isopropyl alcohol should be disposed as hazardous waste in the appropniate container.



Hyvdrochloric acid is a corrosive substance. This compound causes burns and urritates the
respiratory system. In case of eve contact, wash eve thoroughly with water and seek help. You
must wear protective clothing, rubber gloves, and safety goggles. If there 15 an explosion or fire
involving hydrochloric acid, then do not breathe in the fumes. Be sure to wear protective
respiratory equipment when spraying or fumigating. Hvdrochloric acid should be disposed as

hazardous waste in the appropriate container.

Sodium nitrite 1s dangerous for the environment, toxic, and an oxidizing agent. If sodium nitrite
15 put in contact with combustible material, there could be a fire. Do not swallow, because of
this compound s toxicity. This compound i1s especially toxic towards aquatic organisms. Seek

help if this substance 15 involved in an accident. This compound i1s not environmentally safe. and
must be prevented from being released into the environment. Sodium nitrite should be disposed
as hazardous waste in the appropriate container.

Ethanol 1s highlyv flammable. The container ethanol 1s 1n must be kept closed, drv, and under the

hood. Be sure to keep the substance under the hood, and do not smoke near 1t because of
possible 1gnition. Keep ethanol away from food and beverages. Ethanol should be disposed as

hazardous waste in the appropriate container.



