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Abstract: The asymmetric dihydroxylation of CC& and B,maturated am&s &or& the corresponding 
dials in good yields and excellent enantiomeric excesses. However, both Nkiialkyl and N-methoxy-N- 
methyl a& and &wnsaturated amides require a Modijied-AD-t&” formulation to achieve good catalytic 
turnover rates 

We have recently reported a new cinchona alkaloid-phthalazine based class of ligands, 
(DHQD)z-PHAL and (DHQh-PHAL, and an improved process for the osmium-catalyzed 

SasymmeMX &k@K@u&3n $kB?l 0% cllelns. \ ks &Dar1 0% Qener& &u&es on tie sco_Pe an& 

limitations of this reaction, the reactivity and compatibility of allylic and homoallylic nitrogen 

containing olefins such as amines? azidesa and amides towards the new AD conditions were 

examined. Reported here are the results for the catalytic asymmetric dihydroxylation of unsaturated 
a&&es. a& zb,?+&&yI ZZCI MZt?kq=~~y~~ a,$- & &~&ZMeKI Bmihes h qpe 2 

=ti sb~_&~sIik~ Using tie ok@t.&~y reporked AD-&x 5% brm&atioianJ However, by ‘mcre&mg &e 
Iigand, SOKQDJ2-PKAL,. and the potassium asrnate cantent in the AD-&-fin five-fold (5 mol% 

and 1 mol% respectively)6 from the original formulation, such amides do turnover rapidly in the 

presence of methaqe sulfonantidel to give the corresponding &Is 2 in excellent yields and e&s, 

Scheme, Table.’ 
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Table 

Entry Olefit? DioP 

Yield, %= TMtlp. %eed C0nfii.e 

95 r.t 96 WV 3R) 

97 r.t 99 (3R. 4R) 

92 r.t 

91 r.t 

94 OOC 

96 

961 

66’ 

63 0% 9s’ (94 aI9 pR, 4R) 

a. All amides were prepared in 87-958 yields from the corresponding acid chlorides and dialkyl amines 
or N-methoxy-N-methyl amine hydrochloride.4 b. All diols gave satisfacto 7 IR, 1H NMR and HRMS 
spectroscopic data. c. Yields of isolated diols. d. The ee was determined by H NMR (entry 2, 5, 6) and 
HPLC (ChiralcelLODTM) of dials or their k&MTPA esters. e. Configuration tentatively assigned based on 
our mnemonic1 and on the transformation of the diol obtained from the AD of the amide in entry 9 to natutral 
(+)-Coriolic acid (see following paper). f. The ee was determined on the MTPA ester of corresponding 
y-hydroxy cr$-unsaturated amide. g, ee obtained using Modified-AD-mix-uTM containing (DHQ)z-PHAL. 
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The catalytic asymmetric dihydroxylatlon of N-methyl N&nnamyl aniline was reported* to 

proceed with 99% conversion and 38% ee using chlral isooxazolidine ligands. However, we found 

that under the Modified-AD-mixTM/CH$~NH2 conditions, cinnamyl N,N-dllethylamlne does 

not turnover rapidly (only trace amount, d%, of the corresponding diol could be detected after 36 

h. at r.t.1, while 4-N-phenyl N-ally1 piperazine was 70% converted to the corresponding dlol in 55% 

ee after 7 days at r.t. It appears that in contrast to the allyllc amide functionality, substrates having 

a more basic nitrogen lone pair ln the allyllc position can result in dramatically slowed catalytic 

turnover. Therefore, if 2,3- or 3,4-dihydroxy aliphatic amines of high enantiomeric purity are 

required, the better route would be via the reduction of the corresponding amides of type 2 from 

entries l-4. 

We have also found that unlike their corresponding esters,9 J3,punsaturated amideslo 

(entries 4 and 7-9) react under the above conditions to give predominantly (81-9796 yield) the 

corresponding diols, with only a small amount of y-lactone (812%) being isolated.11 Excellent ee’s 

were also recorded for this class of substrates. 

Since unsaturated aldehydes and ketones have thus far proven to be poor substrates for the 

AD process,12 2,3 and 3,4- diiydroxy N-methoxy-N-methylamides (entries 5-9) should serve as 

masked equivalents for these important functionalitlesf ‘t13 
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