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(I) A 3-L, three-necked, round-bottomed flask is fitted with a mechanical stirrer and thermometer and
charged with 312 g (3.0 mol) of sodium bisulfite (NaHSO3) and 1050 mL of water. The stirrer is
started and after the sodium bisulfite has dissolved, the flask is placed in an ice—salt bath. Asolution
of 147 g (3.0 mol) of sodium cyanide (NaCN) in 450 mL of water and 174 g (3.0 mol) of propanal
(CH3CH2CHO) are separately cooled to 0 °C in ice—salt baths. When the temperature of the
vigorously stirring sodium bisulfite solution has stabilized at 0 °C the cold propanal is added in one
portion. The temperature of the reaction solution immediately increases to ca. 35 °C and then returns
to ca. 0 °C. After 30 min the cold sodium cyanide solution is added in one portion. The reaction
mixture again warms to ca. 15 °C and then returns to ca. 0 °C. This mixture is stirred for 2 hrat 0 °C,
during which time a thick white precipitate of sodium sulfite forms. The supernatant liquid is
decanted into a 4-L separatory funnel and the precipitate is washed with 1 L of ice—water. The
combined aqueous solution is extracted with three 1-L portions of ethyl ether. The combined ether
extracts are washed with 1 L of saturated brine and dried by stirring (magnetic stirring bar)
over magnesium sulfate for 2 hr. The solution is filtered through a coarse, sintered-glass funnel and
the ether is removed with a rotary evaporator at water aspirator pressure. After x) the pH of the
residue is adjusted to 5 with a few drops of concentrated hydrochloric acid, the residue is distilled to
give 154-192 g (60-75%) of compound A as a colorless liquid.

(1) I () TERTAHIEEYMA (EFEHK C:H/NO) DEERXZHEIT.
(2) IR ) IZBWT, ZBOERMICEREL TLSTHE (X) ORECEMZHRAE £.

(I A 1-L, three-necked, round-bottomed flask is equipped with a condenser topped with a calcium
chloride drying tube, a magnetic stirring bar, a 500-mL pressure-equalizing addition funnel, and a
thermometer. The flask is charged with 174 g (2.05 mol) of compound A to which 0.5 mL of
concentrated hydrochloric acid (12 M HCI) has been added. The addition funnel is charged with 221
g (3.07 mol) of ethyl vinyl ether (CH3CH20CH=CHz2), which is then added dropwise to the stirring
compound A at such a rate that the temperature is maintained at ca. 50 °C. When the addition is
complete, the mixture is heated to 90 °C for 4 hr. The condenser is replaced with a distillation head
and the dropping funnel and thermometer are replaced with stoppers. Direct distillation of the gold—
yellow solution from the reaction flask yields 226-277 g (70-86%) of compound B as a colorless
liquid.

(3) IR U) TEHELEMAICEFNDIEFOFEZI-TFFOIFILEATRELTNS. I
2 () TERTHILEWB ({LFEHK CsHisNO2) DEEXZHEE, (LEWMANLILELEYB
NEEMT HERICDEBETE.

(1IN A dry, 5-L, three-necked (including a thermometer well), round-bottomed flask is equipped with
a mechanical stirrer, low-temperature thermometer, nitrogen inlet, rubber septum, and a 1-L,



graduated, pressure-equalizing addition funnel that is sealed with a rubber septum. (v) The flask is
charged with 775 mL of dry tetrahydrofuran and 166 g (1.64 mol) of dry diisopropylamine. The
contents of the flask are cooled to =10 °C and 1095 mL (1.6 mol) of 1.5 M n-butyllithium in hexane,
which has been transferred to the addition funnel by means of a cannula and argon pressure, is
slowly added to the stirring solution at such a rate as to maintain a temperature of —10 °C. After the
addition is complete, 50 mL of dry THF is added to the addition funnel with syringe to rinse the walls
of the funnel; the rinse is added, and then the mixture is cooled to —75 °C. The addition funnel is
charged by syringe with 246 g (1.6 mol) of compound B, which is then added at such a rate that the
temperature does not exceed —70 °C. The mixture is stirred for 10 min and 104 g (1.8 mol) of dry
acetone is added by syringe over a 30-min period at such a rate that the temperature of the reaction
mixture does not exceed —70 °C. When the addition is complete, the cooling bath is removed and
the reaction mixture is allowed to warm to 0 °C. The solution is poured into 1 L of water and the
resulting mixture is concentrated at aspirator pressure with a rotary evaporator (30 °C water bath)
to remove the volatile organic compounds. The aqueous residue is extracted with three 1-L portions
of methylene chloride. The organic extracts are combined and washed with two 500-mL portions of
water and then concentrated with a rotary evaporator (25 °C water bath) at aspirator pressure to
obtain a yellow syrupy residue, containing compound C. This material is stirred with 680 mL of
methanol and 340 mL of aqueous 5% sulfuric acid (H2SO4) overnight at room temperature. The
methanol is evaporated with a rotary evaporator (30 °C water bath) at aspirator pressure and the
yellow residue is extracted with three 1-L portions of ethyl ether. The combined ether extracts,
containing compound D, are shaken in a 4-L separatory funnel with 210 mL of 10 M aqueous sodium
hydroxide (NaOH) for 15 min. The layers are separated, and the ether
layer is washed with 500 mL of brine and dried by stirring (magnetic
stirring bar) over magnesium sulfate for 2 hr. The drying agent is removed o
by filtration through a coarse sintered-glass funnel and the ether is \/“><OH
removed with a rotary evaporator (water bath below 40 °C) at aspirator
pressure. The yellow-orange liquid residue is distilled to obtain 82-115 g
(45-63%) of compound E as a pale yellow liquid.
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