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Diastereoselective Ekctrophilic Aminatiomof Ketone 
Enolates in 2-Substituted It-Acfi- I ,3-dithiane 1 -Oxides 

-PC. Rulman Page: Steven M. Allih Eric W. Cdlhgtoat Robin A. E. Cad 

Abstract: Enoiate anions derived from 2-substituted 2-acyi-1,3- 
dithiane Ioxides react readily with the nitrogen eiectrophile di-te& 
butyi azodicarboxylate (DBAD) to give a-aminoketones with good 
diastereoselectivity and In reasonable yields; In some cases 
diastereoselectivity appears sufflcientiy high that the minor isomer 
cannot be detected by 400 MHz rH NMR spectroscopy. 

We have used simple 1 ,B-dithlane l-oxide (DiTOX) derivatives, substituted at the C- 
2 position, as asymmetric building blocks to obtain very high levels of induced 

diastereoseiectivity in several different types of carbonyi group reaction;*-7 in many cases 

stereoselectivity is sutficientiy high that the minor isomer is not detected by 400 MHz IH 
NMR spectroscopy. A simple empirical chelationcontrol model of the reactivity of these 

systems allows us to forecast with certainty which product isomer will be the mqjor 
component in any given transformation. The acyl dithiane oxide systems and the 
2-substituted DITOX starting materials may be prepared enantioseledively in up to optical 
purity: both enantiomers are available In all cases+ the DITOX units are inexpensive and 

of relatively low molecular weight. We have recently shown that the Mannich reaction is 
successful for the stereoselective introduction of j3-aminoketone moieties.~ The 

diastereofaciaily selective eiectrophilic aminatlon of enolates is attractive as a 

complementary approach to the asymmetric preparation of a-aminoketones, and is 

commonly used in the preparatlon of a-amino acids; the electrophilic amination of 

diethyimaionate with azodicarboxyiates was reported as far back as 1924.9-16 We now 
wish to report our progrw in this area. 
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DCbert-butyl azodlcarboxylate (DBAD) has a number of advantages over other 
electrophlllc amlnatlng reagents: 12-16 Vederas has established that, of a serles of 
axodicarboxylate esters, the tert-butyl derivative gives some of the hlghest levels of 
dlastereofacial selcctlvlty on reactlon with vsrious chlral endates: * 2 methods for the 
removal of the tert-butyloxycarbonyl protecting groupa under mild, non-racemlzlng 
condltlons are well wtabllshed and are complementary to known methods for N-N bond 
cleavage; 1~~3 DBAD Is a stable, crystalline soIld: It Is avallable commerdally. 

In our Inltlal reactlon the IRhlum enolate of a&f Z&ethyl-2lxopanoyl-1,Sdlthlane 
I-oxlde ( 1) was generated using LHMD8 (1 .I equlv.) In dry ‘l”HF at -78 Oc and transferred 
via cannula to a precooled solutlon of DBAD (1.1 equiv.) In THP solution at -78 OC. The 
solution was allowed to reach room temperature over 12 hours before quenching wlth 
aqueous ammonium chloride and normal work-up. The dealred amlnatal product (2) was 
Isolated as a 2 : 1 mixture of Inseparable dlast~ In 52% yield. 17 Inkrestlngly, 
the IH NMR spectra observed at 20 OC were largely unln terpntablc, with sIgnlflcant slgnal 
broadening, presumably due to hindered rotation about the BOC groups. In direct analogy 
to a related study by Evans, ‘5 the corresponding spectrum obtalned at elevated 
temperatures (47-52 “C) was considerably improved. 

(l)R=Ma;R’-Et (2) NHwC 
majorlsomer 

Mfs: I) l.HMD8 (1.1 cq.1, -78 “c. NW’: 
II) DBAD (1.1 eq.). ItIF, -78 Oc. 13 mln; IfOk, -78 Oc 

scheme 

On repeatlng the reactlon under ldentkal reactlon condltlous but using a -78 OC 
acetlc ecld quench after allwlng IO-13 minutes for reacllon wlth DBAD at -78 Oc, we 
observed a slmllar ykld but a much Improved dl~erecuelectlvlty of -:I, only one 
product Isomer being detectable by 400 MHz IFI NMR spectroscopy (8cheme). As 
expected, the major Isomer proved to have the same stereochemlstry for both -78 OC 
quench and for room temperature quench. The low temperature acetic acid quench may 
prevent loss of stereochemlcal integrity at the new asymmetrlc centre which may 
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otherwise occur at hlgher temperature. 

We believe the sense of induced stereochemistry to be as shown on the basis of a 
simple chelation-control model of acyl dithiane oxide reactivity successful for other 
reactions backed by X-ray crystallographic structure determ1natlons.s coupled with 

analogy of I H NMR spectroscopic features with those of similar compounds of known 
absohrte configuration. 

In common with our earlier work, variation of 2-aIkyI substituent was expected to 
exert a dramatic effect upon dlastereoselectivity. A selection of results obtained by 
variation of the Zeubstituent is given in Table I and closely parallels those observed 

during our investigations of enolate alkylatlon and other reactions of acyl dithiane 

oxIdes, 13 optimum diastereoselection being obtained on incorporation of a Lethyl 
substltuent. The pattern of diastereoselectivky can be rationalized on the basis of our 
usual chelatIoncontrol models; additional interaction of the metal counter-ion with the 

reagent is also a possibility. It is also conceivable that some loss of stereochemical 
integrity by equilibration may still be occurring under the reaction conditions in some 
cases. Readers are referred to our investigation of Mannlch reactions for a full 
discussion. 2 

mble I Diaemodecthfi~ of ekctropaak amhmtlon of 

2-acyl-2-a&y]- 1 Sditblpnt 1 -oxide enoWes using DBAD 

, a-= 

anti H Et 72 - 
syn H Et 89 - 

anti Me Me 69 2: 1 
anti Me Et 48 m: lb 
anti Me MI 37 2.7 : 1 
syn Me Me 76 3: 1 
syn Me Et 42 12: 1 

a. determined by 406 MHz 1 H NMR spectroscopy1 7 
b. minor isomer not detected 

Electrophillc aminatlon of the lithium enolates derived from syn and anti Sac&y&S 
ethyl-l ,3-dIthiane l-oxides with DBAD under our standard conditions also proceeded 
smoothly and in good yields. The products are of interest as potential synthons for chiral 
ar-aminoacid synthesis. 



2430 

Acknowkdgmalt 

These Investigations have enjoyed the support of Qlaxo Croup Research ltd. 
(studentship to SMA). We are also indebted to the SERC Service for Very High Pleld NMR 
Spectroscopy at the University of Warwick for their help and patience. 

1. 

2. 

3. 

4. 
5. 

6. 

7. 
a. 

9. 
10. 

11. 

12. 
13. 
14. 

15. 

16. 
17. 

Page, P. C. B.; We&wood, D.; Slawin, A. M. Z.; Williams, D. J. J. Che.m. &x., Perkfn 
7Mns. 1, 1989, 185. Page, P. C. 8.; Klalr. 9. 9.; We&wood, D. J. &en?. Sot. , 

PerhinTransL1.1989.244l. 
Page, P. C. B.: Allln, 9. M.: CoIlington, E. W.: Can; R. A. E. J. Org. Chem., 1 BBS, 58, 
6902. 
Page, P. C. B.; Shuttleworth, 9. J.: Schilllng M.; Tapolczay, D. Tetrahedron L&t., 

1993.34,6947. 

Page, P. C. B.; Prodger, J. C. Synlett, 1990, 460. 

Page, P. C. B.; Westwood, D.;Slawln, A. M. Z.; Williams, D. J. J. Chem. Sot., Fkrkfn 
Trans. 1, 1989, 1158. Page, P. C. B.; Prodger, J. C.; Westwood, D. Te&ahecitun, 

1993, m, 10355. 

Page, P. C. B.; Prodger, J. C.: Hursthouse, M.: Mazid, M. J. Chem. Sue.. P&n 7?ans. 
1, 1990,167. 
Page, P. C. B.; Prodger, J. C. Synlett, 1991.84. 
Page, P. C. B.; Namwindwa, E. 9.; Rlair, 9. 9.; We&wood, D. Syn/e@, 1990, 457. 
Page, P. C. B.; Namwindwa, E. 9. Synlett, 199 1, 80. Page, P. C. B.; aareh, M. T.; 
Porter, RA. Tetmhedron:Asymmefgc 1883.2139. 
Diels, 0.: Behncke, Ii. Ber., 1924, 57, 653. 
Evans, D. A.; Evrard, D. A.; Rychnovsky, 9. D.; PrtIch, T.; Whlttingham, W. Ct.; 

DeVries, K. M. Tetrahedron L&t., 1992, 33, 1189. Evans, D. A.; Britton, T. C.; 
Ellman,J.A.;Dorow,R. L. J. Am. Chem. Sot. 1990. 112,4011. 
Oppolzer, W.;Tamura,O. Tetrahedron L&t., 1900,~2, 991. 

Mmble, L. A.; Vederas, J. C.; J. Am. Chem. Sot. 1986, 208, 0397. 
Oppolzer, W.; Morettl, R Helv. chlm. Acta, 1986, 69, 1923. 
Evans, D. A.; Britton, T. C.: Dorow, R. L.: Dellaria, J. F. Tetrahedron. 1988, 44, 

5525. 

Evans, D. A.; Brltton. T. C.: Dorow, R. L.: Dellaria. J. F. J. Am. Chem. Sot.: 1988, 

108.6395. 
Mellor, J. M.: Smith, N. M. J. Chem. Sot. , Pet-kin 7Yans. 1, 1994, 2927. 
The diastereoselectivity of the reactions were determined by 400 MHz *H NMR 

spectroscopy. For example, for the major isomer of (2) the Z&ethyl group triplet 
appears at 6 0.98 ppm and for the minor isomer at 6 1.04 ppm. 

(Received in UK 14 Jattuaty 1994; revised 2 Februaty 1994, aazep&d 4 Febmaty 1994) 


