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Abstmcr: A simple method for the irumduction of the N-hydroxyunza functionality has been developed. 

This involves conjugate additiou of hydmxylamine to a vinylsulfone substrate. This method was successfully 

used in a facile synthesis of the 5lipoxygenase inhibitors. zileuton and A-69412. 

A variety of Slipoxygenase inhibitors have been the research focus of several groups. Examples of these 

compounds are arachidonate hydroxamic acid 1, 1 MK-886 2.2 zileuton 3 3 and A-69412 4. Zileuton and 

A-69412 contaiu au N-hydroxytma as a necessary component for biological activity. 3 Our research efforts 

have been dkcted toward an efficient synthesis of 3 and 4. 

The most common method for preparation of an N-hydmxyuma is by treatment of an N-hydroxylamine 

with potassium isocyanate in the presence of acid. The hydroxylamine can be prep& by one of seveml 

methods: (1) acid catalyzed fed&on of an oxime: 4 (2) addition of an organolithium compound to au oxime 5 
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in the presence of BFsOEt2; 6 or (3) displacement of a leaving group with hydroxylamine. All of these 

methods suffer from a variety of drawbacks. Method (1) is highly dependant on the nature of the reducing 

agent whereas methods (2) and (3) yield product in low yields. 

For the synthesis of 4, method (1). utilizing pyrldine bomne, proved the easiest mute. initially. 

Unfortunately, over 5 equivalents were needed to drive the maction to completion. otherreduciug methods 

were investigated but none yielded satisfactory results. It was also noted that the hydmxylamiuc was highly 

soluble in water which made isolation tedious and usually led to lower yields. Neither method (2) nor (3) were 

practical in our hands. These problems forced the development of a new synthetic approach for the 

hydroxylamine. The basis for our new protocol centered on the use of an appropriately substituted vinyl 

sulfone which could accept a functional group pm-disposed for conversion to an N-hydroxyurea (Scheme 1). 
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Scheme 2 details the synthesis. The vinyl sulfones were easily prepamd via a Wittig-Homer olefm 

synthesis by reaction of the appropriate aldehyde (5a or b) with reagent 6 7 to give the vinyl sulfone derivatives 

7.8 Once the vinyl sulfones were in hand, the hydmxylamines were prepared by conjugate addition of either 

hydmxylamine or an O-protected hydmxylamine. For example, 7a was reacted with hydroxylamine 

9. 
P- (cm)* 

PhS02-( 
Li 

6 

hydrochloride in the presence of IC2CO3 in THF to give 8s. Without further purification. this hydroxylamine 

was reacted with potassium isocyanate to give 9a. 7b was reacted with 0-trimethylsilyl hydroxylamine to give 

8b which was converted to 9b after reaction with trimethylsilyl isocyauate. 



Removal of the sulf”y1 &roup in the case of 9s was easily aehkved by simpk treatment with magnesium 

in methanol to give 3. In the case of 9b. desulfonylation was not straight forward. Selective mmoval of the 

sulfone without decomposition was difficult, presumably through destruction of the benzorhiophene core. A 
variety of desulfonylation methods were investigated (Mgo/MeOH 9 Na/Hg. MeGH, Nz!H~PO~;~O NaHTe, 

DMF or NaHTe, EtOH,l 1 SmI2, m.12 Nazszo4. NaHCO3, Dm, 13 Zn, HOAc;14 Al/Hg, MeOH. 

NaH$O4;15 Ra-Ni. EtOHz16 Bu3SnH, AIBN, Toluenel7). Of these methods, it was found that 
desulfonylation occurred most readily with buffered Na/Hg (NazHpoa. THF. H20) 10 to give 3. 

Scheme 2 
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Reagent: a) 6, LDA, THF, -7VC for 5a to 7a(808), for 5b to 7b (83%); b) NH20H. HCI, K2CO3, THF. 40°C for 7a 

to Sa (82%). -IT&ON&Q., THF, r-t. for 7b to Sb (85%); c) KCNO, EtOAc, HCI, r-t. for 8b to 9b (79%) or TMSNCO, THF, 

r.t. for %b to 9b (85%); d) Mg/MeOIi, reflux for 3h for 9a to 4 (87%), 2.2% Nmg, NazHPO4, MeOH for 9b to 3 (81%) 

We have presented hem a simple method for the introduction of the N-hydroxylamine moiety to a 

heterccychc system. The vinylsulfone substrate is readily available from the corresponding aldehyde and can 

be easily converted to its N-hydroxylamine derivative. Once converted to the N-hydroxyurea, desulfonylation 

liberates the desired piuduct. This method is currently being investigated as a general method for the 

introduction of the N-hydroxyurea functionality to other interesting substrates. 
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