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Abstract: Comparative data for several ligands proposed recently for use in the osmium-catalyzed 
asymmetric dihydroxylation (AD) are presented. 

1,4-Bis(dihydroquinidyl)phthalazine la, and its dihydroquinine analog, have greatly increased the 

scope of the osmium-catalyzed asymmetric dihydroxylation (AD), giving high enantioselectivities for five 

out of the six classes of olefms. 1 During the time that has elapsed since the earliest communication of these 

results,2 reports from two laboratories have appeared proposing the use of other ligands3 in the AD, namely, 

1,4-dihydroquinidyipyridazine 2aP and dihydroquinidylterephthalate 3a.s The purpose of this letter is to 

compare the enantioselectivities displayed by the latter with those obtained with the phtbalaziue class in the 

AD. 
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Tables 1 and 2 compare the enantioselectivities obtained for several substrates of interest using the 

dihydroquinidine (Table 1) and dihydroquinine (Table 2) versions of the ligands in question. The 

terephthalate ligand 3a and its dihydroquinine analog gave substantially lower enantioselectivities in every 

case (Table 1). In fact, the terephthalate ligands give enantioselectivities comparable to the dihydroquinidyl 

and dihydroquinyl-para-chlorobenzoate ligands (4a and 4b) which were the first ligands introduced for the 

catalytic AD.6 

Dihydroquinylpyridazine 2b also gives results inferior to dihydroquinylphthalazine lb (Table 2). 

This is especially evident in the trans-disubstituted and trisubstituted olefm classes. As shown in Table 1, 

dihydroquinidylpyridazine 2a gives results virtually identical within experimental error (k 1%) to the 

phthalazine la for the substrates shown in Table 1.7 
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Table 1: Enantioselectivities obtained using dihydroquinidyf substituted ligandsa 

1 -decene (E)-Sdecene Lb 

(DHQD)pPHAL, la 97% I 84% I 97% 94% 98% 

I (DHQD)z-PDZ, 2a I 96% I 83%C I 96% I 93% I 95% 

(DHQDh-TP, 3a ao%d ww’ 82% 72% 77% 

a) The AD’s were run as described in ref. 2. The ee’s were measured using HPLC and GL.C analysis of the diols or MTPA esters 
as described in refs. 2 and 8. The confiiuration of the resulting dials are all R (or RR for decanG,6diol). b) The product is 2- 
methyl-7+ctene2,3-diol, see ref. 8. c) Corey4 reports 71% ee. d) Lduay5 reports 92% ee for styreme and 45% ee for 1-e. 
The enaatiomeric excesses were determined by comparison of measured optical rotation values with reported literature values, by 
lH NMR analysis of the corresponding bis-MTPA esters, or by lH NMR (200 MHz) using a chiral shift reagent with the 
corresponding bis-acetate derivatives. 

Table 2: Enantioselectivities obtained using dihydmquinyf substituted ligandsa 

(E)-5decene Lb 

a) The AD’s were run as desuibed in ref. 2. The ee’s were obtained using HFIC aad GLC analysis of the diets or MTPA esters as 
described in refs. 2 and 8. The configuration of the resulting dials are all S (or S,S for &cane-5,4diol). b) The product is 2- 
methyl-7+ctene-2,3diol, see ref. 8. c) Lohray5 repted 85% ee using the methods desaibed in the legend for Table 1. 



Finally, Lohray has proposed the use of the terephthalate 3a for the kinetic resolution of allylic 

acetates.9 His report that the terephrhalate 3a gives better resolution of 1-acetoxy-1 cyclohexyl-3-phenyi 

propene than does the phthalazine la was confirmed by us, however, we observed (Table 3) a lower relative 

rate than he reported (7.4 compared to 10.7*$ Of more significance is the observation that dihydroquinidyl- 

p~a-chlorobenzoate 4a gives slightly better kinetic resolution than the terephthalate 3a.l2 

OAc 

Table 3: Kinetic resoIutiona of: ph 

eeb at 60% 
conversion kel 

~HQD~P~, la I 38% I 2.3 I 

@HQWP~, 3a I 79%C 1 7.4 1 

DHQD-CLB. 4s I 81% 1 8.0 1 
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a) The kiztetic resoktions were performed as described by L&ray in ref, 9. bl Tlh? ee of the recovered allytie aceme was 
cietemrlnrrf with a Chiralcel OF HPLC column using an eluent of 1.0% iROH in hexsne and a 0.75 wmin flow rate. The 
configuration is S, see ref. 9. c) Lohmy reports 88% ee as determined by *H NMR using Euolfc)g as a choral shift reagent. 

ln conclusion, we have demonstrated that the phthalazine ligand class is superior to the other ligand 

classes reported recently for use in the AD. Sii it is virtually certain that new ligands will be found which 

will eclipse even the present best ones ,*3 the search for new ligands should continue. 
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