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Ah&act: A concise synthesis of a key A-ring synthon of la,2Sdihydtoxyvitamiu D2.1, has been achieved iu 
8 steps starting from readily available, inexpensive ethyl-4-chloroacettmcetate. lhis synthon serves as one of 
two main coupling partners in our 
toward the total synthesis of 1 a25 di!? 

vioutdy developed Pd-catalyxed alkylative enyne cyclixation leading 
ydroxyvitamin D3 and potentially useful analogues. 

la,25Dihydroxyvitamin D3 [la,25(OH)2D3,1], the physiologically active form of vitamin D 

(calciferol), plays a vital role in the immune system* and serves as a hormonal regulator (calcium homeostasis).z 

It has also been shown to suppress proliferation and induce differentiation of murine (Ml) and human myeloid 

leukemia cells (HL-60) at nanomolar concentrations in vine. 3 However, therapeutic dosages am known to 

induce a serious condition know-n as hypercalcemia 
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Efforts are therefore currently aimed at the development of more therapeutically useful analogues of 

la,25(OH)2D3 that can induce differentiation and inhibit proliferation of leukemic cells without inducing 

hypercakemia.4 Since attempts to correlate the differemiation ability and anticalcemic effects and structure are 

only iu their infancy,*.snew methodologies&7 in this area play a pivotal role by allowing one to access new aud 

diverse anatogaes of 1 which may prove to be useful antitumor agents. 

We have recently reported on a new strategy for the total synthesis of la-hydroxyvitamiu D derivatives 

which employs a Pd-catalyxed alkylative enyne cyclixations of the 1.7-enyne 3a and the vinyl bromide 2 

(derived from Grundmann’s ketone) as outlined in Scheme 1. In continuation of our interest in synthetic routes 
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toward la-hydroxyvitamin D and closely related analogues, we hexein repa on an improved synthesis of our 

nomacemk diolJb.9 

Our previous asymmeaic synthesis of the 1,7_enyne 3a, * although short, suffered from a nonselective 

vinyl-Grignard addition (-1.0~1.5 antksyn) favoring the undesired isomer. The undesired isomer could be 

recycled using the Mitsunobu inversion, but ultimately this synthesis requires a Sharpless k&tic resolution to 

arrive at the nomacemic differentially protected anti&o1 3a. Our new synthesis (Scheme 2) of the 1,7-enyne 
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3b envisions a TMS-acetylide opening of epoxide 8, lo which is derived via selective anti-reduction using the 

l&n’s protocoLt~ The B_hy&oxy enone 6 can be derived from vinyl Grignerd addition to the &hydroxy amide 

5 which, in turn, comes from the Noyori asymmetric hydrogenation12 of the readily available, inexpensive 

ethyl4chloroacetoacetate, a procedure which then sets all the stereochemisay of the final target. Growing 

intense in this and dated synthehc stnqies leads us to communicate our results at this time. 
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We began our route to the antidiol3b~~ (Scheme 3) with the Noyori asymmetric hydrogenation12 of 
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ethyl 4-chloroacetoacetate. a known reaction giving high enantiomeric selectivity (>95% ee).r4 This 

asymmetric reduction was conducted in a Parr bomb using 0.035% ruthenium catalyst [prepared from 

(cyclooctadieayl)ruthenium dichloride and (R)-BINAPI at hydrogen ~mssmes of 1500 psi and temperatures 

exceeding 100 l C, giving the 8-hydroxy ester 4 in 96% yield and 96% ee. Subsequent transami~onl~ gave 

the functionally laden 4-chloro-B-hydroxy-amide 5 (94% yield). Vinyl Gtigruud addition to the Weinreb amide 

4 gave the f&hydroxy enone 6 ia 54% yield, the more modest yield in this case deriving from the instability of 

enone 6. This enone, prone to polymerization upon storage,16 was immediately dissolved in CH3CN and 

subjected to the Evan’s reduction conditionsl1 using 6.0 equivalents of MmH(OAc)3 in CH3CN with 16.0 

equivalents of AcOH at 40 % to give the ann’diol7 in 89% yield and 8:l diastemoselectivity (separable from 

theryn diastereomer using MPLC) with no 1.6addition products seen. Base treatment (KOH, Et20, RT) 

effected smooth epoxide formation to give epoxide 8 in 85% yield. Addition of TMS-acetylene. following the 

Yamaguchi protocol,te gave enyne 9 in 73% yield as a low melting waxy solid. Final protection of the diol 

(TBSO’IF, 2&lutidine, 85% yield) and cleavage of the terminal acetylenic TMS group (K2CO3. MeOH, RT, 

89%) gave the desired nonracemic 1.7-enyne 3, [a]; = -9.11 (c = 0.992. CHQ). 

This new synthesis represents a shott concise asymmetric route toward an important A-ring synmon. In 

all. our new route entails 8 steps, is amenable to large scale production of the 1.7~enyne 3b. and represents one 

of the shortest syntheses of any A-ring synthon9 to date. Furthermore it stresmlines our continuing efforts 

toward an efficient asymmetric synthesis of Vitamin D3 and potentially useful analogues. Additional efforts in 

this area will be reported in due course. 
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