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&gridMergelsberg, DineshGala+. ODominilr Scherer, DonaldD&&etto, and ~MatcusTanner. 
Schering Plot@ Resemch (60 Grange Street, Bloomfiekl, NJ 07003, USA, and 

~Werthenstein Chemie AG, CH-6105 S&a&en, Swirzrland 

Absfn~~rz: A convenient, efficient pmcedum for the large scale synthesis of chiml oxidizing reagents (+), and 

(-)-((8,8-dichlorocamphoryl)sulfonyl)oxaziridine, 5. as well as of 8,8 unsubstituted (+), and (-) 

(camphoryl)sulfonyl oxaziridine, 4 , from (+), or (-) (camphorylsulfonyl)imine, 2, in step yields of 83% to 

9596, is mported. 

The use of camphorylsulfonyl oxaziridines for the syntheses of chiral compounds is of current 

intemst.t-3 Recently the use of (+). and (-) (camphoryl)sulfonyl oxaziridine, 4, as well as of (+). and (-)-8,8- 

((dichlomcamphoryl)sulfonyl)oxazEdine, 5, as efficient hydroxylating teagents for the synthesis of chiral a- 

hydroxyketones has been reported.t*4 In order to investigate whether the above hydroxylation procedure is 

suitable for a large scale (kilo quantities) synthesis of chhal interme&ates of phatmace utical interest, we needed 

multikilo quantities of 4, and 5. The preparatlon of 5 involves the oxidation of dichloro camphor sulfonylimine 

3 , which in turn can be pmpared either from camphotsulfonyl chloride 13 or from camphor.6 The preparation 

of 4 and 5 is achieved via the intermediate 2. Since a detsiled high yielding preparation of 2 from 1, suitable 

for the large scale synthesis of 2, is availab1e.V the work described in this paper focusses on improving the 

conversion of 2 to 4, and 5. 

In tbe published procedures for the conversion of 2 to 4, or 5, the following conditions are undesirable 

for a large scale preparation of the oxazirid&s: (i) The formation of the anion of2 with bis@imethylsilyl)amide 

(i.e. sodium hexamethyldisilazane (NaIlMIX)) at a low mmpemmm (-78’) followed by its slow ca~ulation into 

a solution of N-&l-e (NCS) in anhydrous THF also maintained at (-780). At this low mmpemmm a 

large vohtme of anhydrous THF is needed to msintain a homogeneous solution of the anion of 2 so that it can be 

cannulated. This in turn adds to the cost of cooling, and lengthens the addition time. (ii) Both, NaHMDS, and 

NCS are expensive, and the handliig of the former is difficult. (iii) The formation of uichlotinated byproducts 

resulting from this procedure* lowers the yield of the desired product, necessitating chromatographic 

purification of 3. resulting in only 64% yield of pure 3. (iv) The use of excess (and in some cases, purl&d, 

>95%) m-chloro perbenzoic acid (mCPBA) is cost prohibitive as well as hazardous . In our hands, after the 

oxidation, the purification of 4, or 5 from mCPBA/mCBA was difficult requiring repeated filtrations or 

crystallizations of the oxazhid&s and resulting in the loss of product 

The following improved pmcedure overcame the impracticality, cost, and safety issues. It was 

postulated that the use of moderately reactive reagents may allow higher reaction temperature, which in turn 

would allow more concemrated reactions. Since it is known in the literamre that the reaction of 2 with bases can 

lead to marranged products,9 we first focussed our attention on the chl orinadng reagent. We teport here that at - 

78“ NCS can be substituted with inexpensive dichlorodimethylhydantoin (DCDMH),t7 and that it can be 

directly added to the anion of 2 thus eliminating the inverse cannulation. Furthermore, the use of this reagent 
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significantly minimi xed the formation of multichlorinated byproducts, thus eliminating the chromatographic 

purification of 3. Our subsequent work revealed that the less nactive bases, Na-O-rBu, K-0-rBu. DBN, DBU, 

etc. can replace NaHMDS, with a varying degree of success, for the conversion of 2 to 3. Since DBU is 

readily available in large quantities, and can be recy~led,~u efforts were concentrated on optimizing conditions 

associated with the use of DBU for the chlorination of 2. During this optimixation work, it was established that 

(a) inexpensive ethyl acetate can replace anhydrous THF as a solvent, and that (b) the reaction can be run at 

room temperature allowing a 20% reaction concentration (vs. -1% at -78O). The optimized conditions, detailed 

in the experimental section, gave 95% yield of excellent quality 3. Thus the undesirable conditions [ (i) to (iii) 

mentioned above] associated with the synthesis of 8,8 dichloto (camphorylsulfonyl)imine were eliminated. 

Scheme I 
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As for the oxidizing reagent, commercially available11 Xl-60 % mCPBA proved a reasonable 

alternative to purified mCPBA for the oxidation of 3 (which is more hindered than 2, and hence mom difficult 

to oxidize). However, in order to avoid the formation of less polar byproducts (observable by tic), it was 

necessary that the oxidation of the imines 2, and 3 be completed in a short period of time. This necessitated a 

large excess of mCPBA, which in turn made the work up/isolation of the oxaxiridines 4, and 5, respectively, 

difficult The sensitivity of oxaxiridines to acid or strong aqueous bases limited the choice of alternative work 

ups. Work in our laboratories demonstrated that the oxidation of 2 could be cartied out with Oxone@, peracetic 

acid, or magnesium monopemxyphthalate. Of these reagents, based on cost, reproducibility of the reaction, and 

operational ease, peracetic acid became the reagent of choice for further optimization. Thus the search to replace 

mCPBA culminated in the development of phase transfer catalyzed 12 peracetic acid oxidation of 3. This 

procedure, reported in the experimental section, gave highly pure 4, and 5 in 86%. and 95% yield, 

respectively. For those locations where the use of CH2Cl2 is undesirable,we have established that EtOAc can be 

used as a solvent for the above reaction with a 90% isolated, unoptimixed step yield for the synthesis of more 

hindered 5. 
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7lleJwduct(1oog)uulbetecsy~ifnecessry,ftom euum@thylacuate(1.5 1/3ooml)togivewhitectystab(72 

g+16gfmmmotherJiquor)iu88+yield. 

(+)-((8,8-DicLlorec8Iploryl)s~lfo~yl)osasiridine(5): In a typicd expetiment. starting from 27Og of (+)-8,8- 

((dicblorocamphayl)sulfonyl)imiue 3, (+) 5, identical to the one ollc oLuakd via the lhmamte pmcedmep was ptupmed ia 83% 

yicra=@theabovepocedmt. 

(-)-(campboryBaulfay1 oxusfridfue (4): Ju a typical expwimen~ starting from 1OOg of (+)-(camphtxsulfatyl)imiae 2 I6 , 

~-)1,ideaticrltomvaLlobbincdviaIhe~~w~obcaincdin864byieM~theabovepmadurc. 
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