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Diastereo- and Enantioselective Syntheses of
2-Methyl-Tetrahydrofuran-3-Thiol

ANDREAS GOEKE

Givaudan Roure Research Ltd. Uberlandstr. 138, CH 8600 Diibendorf,
Switzerland

The sensory properties of diastereomeric as well as enantiomeric forms of flavor compounds
frequently differ. 2-Methyi-tetrahydrofuran-3-thiol is a weli-known flavor chemical possessing
an intenss meatiike odor and flavor enhancing properties. The compound was first described
in a patent by Undever {1] which was foliowed by several others {2], all in the area of meat
flavors. Generally, the compound is used as a mixturs of isomers, although recently, the
trans-thiol was mentioned to be the stronger meat-iks compound [3). However, there is no
information about the olifactive properties of the four possible enantiomers.

g ol f oo

To provide efficient diasterscselective and EPC-syntheses for 2,3-disubstituted
tetrahydrofurans, different strategies have been applied: An lodocyciization approsch
leading to diastereomerically pure 2-methyi-3-mercapto-furanes is depicted In schems 1.
The diasteracesiectivity depended on the isomeric purities of the (£)- and (2)-3-pentenois
and on the substitution of the lodo-tetrahydrofurans by thicacetates.

Scheme 1. lodocycizations leading fo 2-methyl-tetrahydrofuran-3-thiol.
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Schems 2. Resohtion of cis-configurated telrahydrofuran-3-ol and -thiol.
]
o 3
S (K <
CB-CL, MBS, 20w
/‘ -

SO% comversion  >99% 08 ot o Loed od L T
0% cwwwnien  01% = -
l"nn--un i_' xS 1...

N S

The enantiomers of the trans-configurated thiol were obtasined via enzymatic resolution of
the comesponding cis-aicohol using the lipase pseudomonas Muorescance with ee's up to
>98% (scheme 2). The absolute configuration was assigned based on a comsistion with
lactic acid. However, the enzymatic approach falled in the casa of the frans-aicohol.
Therefore, the cis-thiol was resolved ciassically via the camphanic acid thicesters (scheme
2). The relative configuration was elucidated by X-ray cristatiography.

Finally, tha odor and taste properties were evalusted by a panel of five flavorists.
Clearly, the irans-isorers possessed stronger meaty and roasiad notes while the cis-thiols
were waaker and had more sulfurecus and musty notes. However, the cisfrans-mixture
combines both notes to & harmonic full-body meat flavor.

Table 1. Ofactive properties of the enantiomeric tetrahydrofuran-thiols.

config. odor odor th. [a], (CHCh) % ee

(25,3R) sulfureous, burmt, meaty, roastad, green, strong 2 pg -45.1 %

(2R,35) sulfurecus, musty, cabbage, onion, strong 12pg +42.0 4

(2R3R) sulfureous, rotien, meaty, weeker 13pg <73 >89

(28,38) sulfureous, roasted maaty, bumt, waaker 4 pg +8.9 97
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