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Abstract: The stereoisomers of 8-mercapto-p-menthan-3-one have been synthesized by addition 

of H$ to (IQ and (S~pul~o~ to yield e~tio~~~ly pure cisltrans diastereomers by 

subsequent liquid chromatography ( SiO,; n-pentane/diethyl ether, 94:6 ). Their stereochemistry 

is concluded tiom X-ray structure analyses as well as ‘3C-NMK-spectroscopy of the 

corresponding 3’,5‘-di~~obe~o~l thiolates. 

With respect to human nut~tion the evahration of the sensory properties of optical isomers and their 

stereoselective purity control from natural gavour sources is of tindamental interest. S-mercapto-p-menthan-3- 

one (1) has been described as an impact flavour compound from buchu leaf oil [ 1 , 21, the steam distilled oii of 

Agathoma bettdina Barth. or Agathoma cremlata (L.) Hook, which is frequently used in “cassis”-type 

flavour and fragrance compositions. 

The diastereomers of I have been synthesized by addition of H$ to puIegone enantiomers to yield 22 % of 

enantiopure stereoisomers (tram?: 58 %; cis: 42 %). Using heptakis (2,3-6-tri-O-methyl)-J$-cyclodextrin as the 

chiral stationary phase ( ~-condito~: spli~sp~tless injector; injector tempe~ture: 21O“C; injection mode: 

split 20 ml/mifi; detector: Fm, detector temperature: 23O“C; carrier gas: 150 kPa Hz; column temperature 

13O’C isotherm; cohnnn: 56m x 0,23mm i.D. Duran glass capillary, coated with a 0,3 pm film of 10% modified 

cyclodextrin in OV 17Olvi ) in enantioselective capillary gas cbromatogaphy, all the four stereoisomers were 

chirosp&cally anaiysed and their main sensory properties described, proving the (lb)-configured 

diaster~me~ of 1 to be actively peculiar to buchu leafoil f3, 41. ~thou~ redolent of the fiavour of 

black currant, these extremely potent odorants have not yet been identified in these fruits. 
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m A acheme 1 

>co a)~;b)HPLC(~hJiett@eUmrW:4). 

lb lb 

la: 1R.4R 
18,: lS,4S 

lb: lR.4S 

1Y: lS,4R 

b 
20 30 min 

This communication deals with the structural assignment of all the stereoisomers of 1 concluded from 13C- 

NMR measurements as well as X-ray structure analyses of the corresponding 3’,5’-dinitrobenzoyl thiolates A, B 

17,s I. 

relative configuration relative configuration 

28,0 34,2 34,5 34,4 26,8 31,l 31,29 

34,0 29,3 29,6 29,s 29,6 25,2 25,2 

22,3 22,2 22,2 22,2 19,9 18,6 18,6 

Table 1: 13C-NMR-data of diastereomeric p-menthan-3-one derivatives [ 75Mhq 6 (ppm); 

SAC : thiolacetate; SBz : (3’,5’-dinitro) thiolbenzoate 1. 

31,3 

2s,2 

18,6 

As recently reported for the thiols and the thiol acetates [3,4], the location of the 13C - signals of the p- 
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menthan-3-one ring atoms allows the assignment of the relative configuration. Compared with the well known 

W-NMR data of nonaubstituted pmenthan-3sne diastereomers [5,6] all the c&conQurated compounds 

exhibit significant high field shifts for the signals of Ct, C2, Cs, Ce and C7. dn the other hand the signal at C3 is 

shifted downfield in the case of the cis-compounds. This structural assignment is now ascertained by IsC-NMR 

data and X-ray diflktion of the correspondiig 3’,5’-diuitrobenzoyl thiolates respectively. 

Figure 1: trans-(lR 4R)-3-oxo-p-menthane-8-thiol (3’,5’-dinitro) benzoate (A); Molecular structure of A 

Selected bond distances (A) and angles are: 

Cl-C2 1.516(5), C2-C3 1.382(5), C3-C4 1.384(S), C4-C5 1.376(5), C5-C6 1.382(6), C6-C7 1 379(5), C7-C2 

1.389(5), C4-Nl 1.491(5), Nl-011 1.212(5), NI-012 1.209(6), C6-N2 1.461(5), N2-021 1.219(s), N2-022 
1.215(6), Cl-01 1.206(5), Cl-S1 1.756(4), S - C8 1.861(4), C8-C9 1.535(5), C8-Cl7 1.532(6), C8-ClO 

1.555(S), c1o-cl1 1.543(6), Cll-Cl2 1.516(6), C12-Cl4 1.507(6), C14-C13 1.522(6), Cl4-Cl5 1.530(7), 

C15-Cl6 1.503(6), CM-C10 1.522(5), C16-02 1.211(5); Ol-Cl-S 125.4(3); 01-Cl-C2 120.8(3); Cl-S-C8 

105.8(2); S-C8-Cl0 110.4(2); S-C8-C9 101.3(2); S-C8-Cl7 108.7(2); ClO-Cl6-02 124.7(4); C6-N2-021 

118.1(4); C6-N2-022 117.8(3); CS-C4-Nl 118.4(3); C4-Nl-011 117.4(4); C4-Nl-012 116.8(4) 

Figure 2: &-(I S, 4R)-3-oxo-p-menthane-8-thiol(3’,5’-dinitro) benzoate (B); Molecular structure of B. 
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Selected bond distances (A) and angles are: 

Cl-C2 1.505(4), C2-C3 1.392(s), C3-C4 1.374(4), C4-C5 1.378(4), CS-C6 1.382(6), C6-C7 1.375(4), C7-C2 

1.388(4), C4-Nl 1.485(4), M-01 1 1.218(4), Nl-012 1.223(4), C6-N2 1.472(4), N2-021 1.210(4), N2-022 

1.216(4), Cl-01 1.205(4), Cl-S 1.751(3), S-C8 1.858(3), C8-C9 1.537(4), C8-Cl7 1.533(5), C8-Cl0 

1.545(4), ClO-Cl1 1.536(5), C11-Cl2 1.529(5), C12-Cl4 1.514(5), C14-Cl3 1.525(5), Cl4-Cl5 1.526(5), 

ClSCl6 1.500(5), C16-Cl0 1.525(5), C16-02 1.206(5); 01X1-S 125.7(3); 01-Cl-C2 120.3(3); Cl-S-C8 

106.8(2); S-C8-Cl0 110.2(2); S-C8-C9 101.6(2); S-CS-Cl7 108.3(2); ClO-Cl6-02 124.4(3); C6-N2-021 

118.1(3); C6-N2-022 117.2(3); CS-C4-Nl 117.6(3); C4-Nl-011 117.6(3); C4-Nl-012 117.5(3) 
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Crystal data: trans-(II?, 4R)-3-oxo-p-menthane-8-thiol (3’,5 ‘-din&o) benzoate (A), S06N2CL7HZO; 

orthorhombic, spacegroup P212121, a = 6.287(2), b = 21.314(6), c = 14.032(9), V = 1880.3 As, Z = 4 

cis-(IS, 4R)-3-oxo-p-menthane&thiol (3 *,5*&n&o)-benzoate (B), SO~N~C,~H,O, orthorhombic, 

space group P21212l, a = 6.104(3), b= 9.334(4), c = 32.472(9), V = 1850.1 A3, Z = 4. 

MO& radiation, h. = 0.717 A, Graphite Monochromator, R-20 scan technique. Compound A: 1988 

data with I,bs > 2a (I& (3004 unique data); final R- and Rw-values are 0.0396 and 0.0396, 

respectively. Compound B: 2094 data with I,bs > (2525 unique data); final R- and Rw-values are 

0.0376 and 0.0383, respectively. Complete data have been deposited at the Fachinformationszentrum 

Energie, Physik, Mathematik, D-7514 Eggenstein-Leopoldshafen 2, deposition No. CSD 56 906 


