
Notes

argon ions at the pressure of 5X10-6 Torr and ion energy 
of 2500 eV for 30 min. Subsequently the alloy was subject 
to annealing at 500t in ultrahigh vacuum for 1 h, and then 
its XPS spectra were obtained. After admission of 0.1 mono- 
layer oxygen, immediately specta were taken to study initial 
adsorption phenomena. XPS spectra were taken with an elec
tron spectrometer (PHI Model 548) equipped with a data 
processing system. The spectral areas determined by compu
ter integration were corrected for instrumental parameters, 
photoionization cross-section, and difference in electron mean- 
free-paths. The results were quantitatively interpreted with 
a novel calibration method.12,13 The experimental data in Fig
ure 1 indicate that the surface becomes enriched with maga- 
neses by annealing in vacuum and that the adsorption of oxy
gen on the annealed surface causes enrichment. This is in 
qualitative agreement with those of the model predictions. 
Upon adsorbing oxygen, the observed manganese segregation 
seems to be induced not by the initial stage of oxidation 
(or the surface oxide formation), but mainly by the oxygen 
chemisoption. It is supported by the fact that any surface 
oxides were not observed at 530 eV right after the adsorp
tion of oxygne on the annealed surface. For the cl은an surfa
ces, the heat of segregation of —15.2± 1,4 kj/mole was ob
tained from the slope of Arrhenius plot of XPS data and 
is closed to the estimated value.

Cu-Mn alloy오 have attracted great scientific and technolo
gical interest due to their strong activity in CO oxidation, 
unusually high mechanical damping characteristic, and rever
sible shape memory effect. Nevertheless, surface segregation 
for Cu-Mn alloys has never bee studied with the exception 
of Hedge et al.14 They obtained the heat of segregation of 
—25 kj/mole for Cu-Mn (5%) alloy from Arrhenius plots 
of the Auger and XPS data. It appears to be exaggerated 
compared with the model estimation and XPS measurements 
here, probably due to the surface oxide formation. Since the 
initial monoxide formation begins even at 2 L exposure, spe
cial attention should be paid to designing experimentation.

The unified model presented here provides a meaningful 
semiquantitative framework for describing the surface segre
gation of alloys, as demonstrated by XPS measurements, and 
could be generalized and extended to other alloy systems. 
It is useful for estimating the surface compositionn versus 
bulk composition profiles, to get a first approximation to sur
face compositon for verification and interpretation of experi
mental results, and to predict general trends in materials 
performance.
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Asymmetric reduction of ketones with baker's yeast (Sac- 
ckaromyces cerevisiae) is significantly being recognized as a 
useful method to obtain chiral building blocks for the synthe
sis of natural products1. P-Ketoesters are the extensibly stu
died as the substrates of baker's yeast reduction2. But the 
studies on the baker's yeast reduction of 2-methyl-3-oxopen- 
tanoate to the corresponding chiral hydroxyester have been 
limited until now3.

Recently, our laboratory reported the bakefs yeast reduc
tion of alkyl 2-methyl-3-oxopentanoate to the corresponding 
aM/i-2-methyl-3-hydroxy-pentanoate with relatively low enan- 
tioselectivity (34-66% e.e.) in spite of high diastereoselectivity 
(93-99%)4.

Therefore, to improve the enantioselectivity of the baker's 
yeast reduction, we replaced ester group of 2-methyl*3-oxo- 
pentanoate with 1, 3-dithian-2-yl group5.

In this paper, we wish to report the highly diastereo-and 
enantioselective reduction of 2-(l,3-dithian-2-yl)-pentan-3-one 
1 with bakefs yeast to prepare 2-(lt3-dithian-2-yl)-pentan-3- 
ol 2a as a novel chiral building block (Scheme 1).

The starting material 1 was prepared by thioacetalization 
of 3 with propanedithiol and BF3 , Et2O6 followed by Swern 
oxidation of 4 with DMSO-TFAA7 (Scheme 2)8.

A typical procedure of the baker's yeast reduction is as
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syn-13.

Scheme 1.

2a R=H
2b R=(S)・MTPA

6a R=H
6b R=(S)-MTPA

Scheme 2. Reagents and Reaction Conditions
(a) BF3 • Et2O, CH2CI2, -20t, 4 hrs, 80.5%; (b) TFAA-DMSO, 
CH2CI2, -65t, 1 hrs, 99.3%; (c) BaKefs Yeast, 25t, 250 rpm,
7 day, 9.9%; (d) 2 equivs. «-BuLi, THF, — 30t：, 30 ,
8 hrs; (e) EtBr, THF, -78t, 1 hr->0°C, 4 days, 52.8%; (f) CuCl2l 
CuO, 90% acetone, Reflux, 2 hrs, 100%.

follows; A suspension of raw baker's yeast (Ottuki Co., Seoul, 
Korea, 60 g) and sucrose (20 g) in water (200 m/) was stirred 
at 2散 for 1 hr, and 3 (0.5 g) in ethanol (0.5 m/) was added 
to the fermenting mixture. After 2 days, 30 g of baker's yeast 
was added and the mixture was stirred for another 2 days. 
Then, the suspension of baker's yeast (30 g) and sucrose 
(10 g) in water (100 m/) was added to the fermenting mix
ture, and the resulting mixture was stirred for additional 
3 days. Celite and EtOAc were added and the mixture was 
stirred for 6 hrs, and then, filtered thro나gh a celite pad. 
The filtrate and the celite layer were extracted with EtOAc 
(X3), then filtered. The combined organic layers were 
washed with water, sat. NaHCOa sofn and brine, dried (anh. 
MgSO4) and concentrated in vacuo. The residue was chroma
tographed on S02 to give 0.05 g of 2a (9.9%)9.

The d.e. of 2a by bay’s yeast reduction was determinded 
by GLC10 and the e.e. was determined by 500 MHz 'H-NMR 
analysis of the corresponding (S)-(-)-MTPA ester11 고l产. From 
these studies, the good result was obtained that 1 was re

duced with high diastereoselectivity (syn/anti=3/97) and 
high enantioselectivity (98% e.e.).

To determine the abolute configuration of 2a, 5-hydroxy- 
4-methyl-3-heptanone 6a13 was synthesized from 2a (Scheme 
2). The compound 2a was lithiated with n-BuLi and alkylated 
with EtBr14 to obtain 515. 6a was obtained by hydrolysis of 
dithiane 5 with CuCWCuO16,17.

By analyzing corresponding (S)-(-)-MTPA ester11 of 6a on 
GLC(DB-1701)18t the absolute configuration of anti-6^ was 
found to be (4S, 5S) enantiomer (100% e.e.), and form these 
results, the absolute configuration of anti~2^ from baker's 
yeast reduction was found to be 2S, 3S

In conclusion, the baker's yeast reduction of 2-(lt3-dithian- 
2-yl)-pentan-3-one 1 provides novel chiral building block, (2& 
3S)-2-(l,3-dithian-2-yl)-pentan-3-ol 2a with excellent diaste- 
reo- and enantioselectivity. It should be expected that this 
chiral alcohol could be useful for natural product synthesis 
because of the easy convertibility to other functional groups 
and non-functional structures. And, on the grounds of the 
above results, we found that l,3-dithian-2-yl group highly 
controls the stereoselectivity of the yeast reduction.
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The transformation of carboxamides into nitriles is well 
documented. The amides which can be converted to nitriles 
under relatively drastic conditions involving the basic reage
nts, include mesitamide with sodium hydroxide in refluxing 
ethylene glycol', phenylacetamide with w-butyllithium2, ben
zamide with silazanes at 220t3. On the other hand acidic 
reagents appear to offer milder conditions (at room tempera
ture or below) and better yields: Trichloroacetyl chloride4, 
ethylpolyphosphate5, trimethylsilyl polyphosphate6, cyanuric 
chloride/dimethylformamide7, Vilsmeier reagent8, trifluo
roacetic anhydride9, titanium tetrachloride10, triphenylpho
sphine11, boron trifluoride12, phosphoryl chloride/pyridine13, 
aluminum chloride14, chlorosulfonyl isocyanate15, thionyl chlo
ride16. However, there still exists a need for the development 
of new, mild methods for the transformation. The trifluorome-

Table 1. Preparation of Nitriles from Amides with trifluorome
thanesulfonic Anhydride

Amides Nitriles Yield*

C
丿C三N

84%
N PNZ (d)

ZC=N 
TBDMSO-f^/ (e) 78%

PNZ

90%

C=N
65%

1) Ms: Methanesulfonyl, TBDMS: /e^-butyldimethylsilyl, PNZ: 
/)-Nitrobenzyloxycarbonyl. 2) #: % yield purified by column chro
matography. 3) Synthesis of Amides (a), (b): See ref. 19. 4) Iden
tification Data of (d), (e): See ref. 18. 5) Synthesized cyanopyri
dine and benzonitrile were identified by comparison with known 
standards.

OVERALL:

RCONHz + (CF3SO2)2O ♦ 2EUN

9... 트丄 Mo© (CFaSOaJzO 4
R - C NHj V------ R • C- □ NEta

H

广、、
/H NEt3 /

旳 9o© EtsN 야 Q©
n-c-osogCFa ♦ CF3SQN&3

J 6 H
-------- ► RC = N ♦ CF3S-O N Et3 

b H

9 o© 
■> RC = N * 2CF3SO NEt3

II uO H

thanesulfonyl ("trifyl”)group has been shown to be an effec
tive activator for sulfoxonium oxidation (dimethyl sulfide di- 
triflate by virtue of the exceptionally strong electron with 
drawing capability of the trifyl group)16,17. The use of triphen
ylphosphine ditriflate as dehydrating reagent was demonst
rated17. To our best knowledge, there has not been reported 
the direct application of trifluoromethanesulfonic anhydride 
for conversion of amides to nitriles. The conditions of pre
sent method used are mild (Ot or below), yields are high 
(see Table 1), and the reaction is complete within a short 
time (1 hour).

By analogy to the general mechanism proposed for this 
type of dehydration by a derivated acidic reagent, the reac
tion probably undergoes according to the pathway and the 
stoichiometry shown in the following scheme (Scheme 1).

Experimental Section

A typical procedure is as follows: To a magnetically stirred


