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We herein wish to describe the preparation and synthetic applxatlons of a series of N-tosyl- 

methylrmlno compounds of type 1 

yR - 
TosCH2N=C 

'X 
TosCH2N=C 

1 - X = SMe, OMe, Cl, R see Table II 2 

Recently, It was shown In our laboratory that tosylmethyl lsocyanlde (TosMIC, 2) can be used 

successfully to cycloadd a CH-N=CH fragment to unsaturated substrates 
1 This process, uwolvlng an 

addltlon-cycllsatlon of TosMIC-aruon (Tos HN=C) I and concomitant loss of ToS', for example converts 

aldehydes to oxazoles 2 ThUS, the lsocyano carbon of 2 ends up In the, by necessity, Esubstltuted - 

2-posltlon of oxazole 3 (R = H) - By usrng lmlnes of type 1, Instead of TosMIC (2_), 2-substituted 

oxazoles 3 (R # H) are expected in a related process - 

base 
+i / -TosH 1 R$H 

AK!H=O 

+,\ base / zAiuR 
-TosH 3 _ 

We here Illustrate the synthetx potentlalltles of N-tosylmethylun1no derlvates (I) 1n the - 

synthesis of a number of oxazoles 2, lmldazoles 4 and pyrroles 5 In a single operation at room - - 

temperature from aldehydes, aldunlnes and Michael acceptors, respectively (Scheme and Table I) So 

far, especially the results obtained with methyl N-tosylmethylthlobenzlmldate (1~) seem promlslng 

In particular, lc gives good yields of 2-phenyl substituted pyrroles with Mxhael acceptors as - 

appears from the examples Sb,e,f 

143 



144 No. 2 

SCHEME and TABLE3 I 

Producta R x Ar A?Z'/Y yield (%) mp ?C) base/solvent 

3a - 

b - 

c 

4a 

b - 

c 

5a - 

!? 

c 

d 

2 

f 

fmm TosCH2N=CRX 

Me 

Me 

Ph 

OMe (la) - 

OMe (la) - 

SMe (1~) - 

Ph SMe (1~) - 

Ph 

SMIZ 

SMe (1~) - 
SMe (Id) - 

Me SMe (lb) - 

Ph 

SMe 

OMe 

Ph 

Ph 

SMe (1~1 - 
SMe (ld) - 

OMe (3) 

SMe (1~) - 

SMe (1~) - 

and aldehyde 

Ph 

p-ClPh - 

p-02NPh - 

and aldxune 

Ph Ph 

p-ClPh p-ClPh 

p-ClPh p-ClPh 

and Mxhael acceptor 

Ph COPh 

Ph COPh 

Ph CoPh 

Ph COPh 

Ph CCQMe 

Ph C=N 

49 

63 

50 

23 

51 

64 

91b 

73 

65 

42 

58 

63 

57-59 NaH/DME-DMSO 

(rep4 58-60) 

74-75 5 NaH/DME-DMSO 

194 5-195 5 t-BuOK/DME 

(rep5 189 5-190 5) 

251-252 5 (sub11 NaH/DME-DNSO 

(rep6 248-250) 

203.5-204 NaH/DME-DMSO 

148-149 5 t-BuOK/t-BuOH-DME 

235-236 (sl dec) NaH/DME-DMSO 

(rep7 2311 

199 5-200 5 NaH/DME-DMSO 

171-173 (sl dec) NaH/DME 

dec at ca. 100 t-BuOK/THF - 

164 5-165 5 NaH/DME-DMSO 

266-267 (sl dec) NaH/DME-DMSO 

---_- _ 1 _ 1  

a No heterocyclx products were obtained III reactmns of p-chlorobenzaldehyde with 

le or lc, 1-methyllndole-3-carbaldehyde with la, -- N-p-nltrobenzylldenemethylamlne with - 
lc, cinnamonrtrlle with la and 3-pentsn-2-one with 2, reactlon of le with p-nltro- - - - 
benzoylchlorlde (t-BuOK/DME) yields 2-chloro-S-p-nltrophenyl-4-tosyloxazole (20%), 

mp lS?-189O (dunorphous) 

b. The same product was obtalned m 75% by usuq la xxstead of lb. - - 
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To ratlonallze the formation of the products 3, 4 and 2 It seems logxal to assume as the first 

step the generatron of a 2-azaallyl anlo* (TOSCH~N~+X, 6, by proton abstraction from the activated 
e 

methylene. 8,9 Reaction of 5 with the unsaturated substrate (1 e aldehyde, ald~~~ne or Mxzhael -- 

acceptor) could be either a [3+2] 1,3-anionic cycloaddltlon, 10 or a [3+2] 1,3-&polar cycloaddltlon 

(after loss of TOS9 e 11 or x ) 

We have employed the following reactIons ~nthe synthesis of the previously unknown N-tosyl- 

methylxnlno derlvates 1, whwh are faxly stable crystalline sollds They can well be kept at -20' 

(under N2) The known N-tosylmethylacetamde (I), obtalned by a Mannlch condensation of TosH, CH20 

13 
and CH3CONH 2' l2 was 0-methylated soothly with methyl fluorosulfonate (Magx Methyl) to give 

methyl N-tosylmethylacetlrmdate (la, Scheme and TabLe II) The analogous reactlon of N-tosylmethyl- 

benzarmde 12 !S, was unsuccessful 

Both 1. and 8 were readily converted with P4S10 in DME 14 to the corresponding thloarmdes 2 (mp 

142-143O, 81%) and 10 (mp 142 5-144O, 97%). 15 respectively ReactIon with methyl fluorosulfonate - 

gave in good yields the S-methylated thlolmrdates lb and lc A Mannlch condensation carried outwrth -- 

methyl dlthlocarbamate provided methyl~+tosylmethyld~th~ocarbamate 16(E, mp 150-152°, 72%), from 

whxh Id was obtained in 93% by methylatlon analogous to Ib,c - 

SCHEME and TABLE3 II 

MeOSO2F 0 
-Me II p4s10 

s 
II 

1 TosCH2NHCR 
MeOS02F 

TosCH2NHCR > TosCH2N=C /R ~.+zIsCH~N=C,~~~ t-- .SMe 
R = Me DME CH2C12 

la 7R-Me 9R=Me lb R = Me - - - - 
8R=~h 10 R = Ph lc R = Ph - - - 

11 R = SMe Id R = SMe17 - - 

-mpd R X yield (%I mp (OC) 

la Me OMe 80 90-93 (decja - 

lb Me SMe 73 103-104 5 - 

IC Ph SMe 74 95-97 - 

Id SMe SMe 93 122-123 - 

le Cl Cl 68 l9 70-73 5 (rep 70-73.5) - 

If Me0 Cl 72 131 5-133 - 

la Me0 Me0 65 108-110 (sl dec) 
l____ --___ 

a isolated as HS03F salt 
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Addltlon of chlorine to 

either one or both chlorines 

(Table II) 

TosMIC (2) yields N-tosylmethyldlchloroforrmmlde 18 
(lel from which - - 

can be displaced with MeONa III MeOH to give lf and h, respectively - 

c12 2- TosCH2N=C$ MeONa 
- 

CH2C12 MeOH ’ 
TosCH~N=C:;~ g X = Cl 

le ig X = OMe - - 

Further synthetxc appllcatrons of N-tosylmethyllmlno derlvatlves (1) arecurrently under 

lnvestlgatlon 
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