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Abstract- The synthesis of 2-(trlmethylsilyll- and 2-(trimethylstanny1)- 

A2-thiazolines is reported. The reactivity of the title compounds 

toward various electrophiles is also discussed. 

1n previous papers we described the synthesis of 2-trimethylsilyl- and 2-trirnethylstannyl- 

I 
thiazoles and oxarale~.~ The reactivity of these metallated compounds toward different 

3 
electrophiles demonstrates their synthetic utility in new carbon-carbon band formation. 

2 
Studies on d -oxazolines were carried out in parallel to those on oxazoles. Attempts to prepare 
the corresponding 2-(trimethylsilyll- and 2 - ( t r i m e t h y l s t a n n y l ) o x a z o l i n e s  by lithiation and 

quenching with trimethylsilyl or trimethyltin chloride gave the expected stannyl derivative but 
2c 

failed in the obtainment of the silyl compound. 

We have now extended this methodology to the synthesis of 2-(trirnethylsily1)- and 2-(trimethyl- 

2 
~ t a m y l ) - A  -thiazolines. Reaction of thiazoline !114 with 1.1 equivalents of n-BuLi at -78 'C 

in ether produces an equilibrium rn~xture of the C -anion (21 and the open-chain a-lsocyano 
2 

thioenoiate ( 3 ) .  as shown in Scheme I .  A similar behavlour has been previuosly reported for 
2 2a.2~ A -0xazo1ines and axazoles under the identical experimental conditions. The species in 

equilibrlum can be trapped by appropriate electrophiles. The crude a-isocyano sllyl thiaenol 

5 
ether 14) (90% yield, nmrl was formed on treatment of the equilibrium mixture with 1 equivalent 

2 6 
of trirnethylsilyl chloride. The 2-itrimethylstanny1)-A -thiaroline (6a)  (44% yieldl or 

2 7 
2-!hydroxyisobutyI)- A -thiaroline (7a) (27% yieldl were obtalned by quenching the 2 t 3  

mixture with I equivalent of trimethyltin chloride or 2 equivalents of isobutyraldehyde, 

respectively. Distillation of the a-isacyano silyl thioenol ethers ( 4 )  (oil bath at 120 'Cl 

gave the 2-!trimethylsiiyl)thiazolines !5a, 42% and 5b. 53%).' The same procedure, & the 

thermal conversion of the silyl isocyanide lnto the sllyl azole, has been successfully applied 
zc 

in the preparation of 2-!trimethylsilyl)oxaaa1es but it was unfeasible with A'-oxazolines. 

Although this isomerieation should be disfavoured in both cases due to the relative 0-Si us. 
C-SI bond strengths, the cyclization to 2-(trimethylsilyl)oxazo1es appears to be assisted by the 

3 
aromaticity. In our case,  however, the absence of the aromaticity in the resulting product is 

2a,3 
balanced by the easier insertion of the isonitrile into the S-Si bond. 



Scheme 1 

The synthetic utility of 5 has been examined Wlth two different electrophiles which both gave 

the 2-thiazoline derivatives by substitution of the SiMe group ( see  Scheme 2). Treatment of 5 
3 

with two equivalents of isabutyraldehyde (neat) produced the silyl ethers (81,  one of which was 
9 

isolated and fully characterized. upon reaction with 1 equivalent of 1 M solution of tetra-!. 
10 

butylammoniurn fluoride ITBAF-THF! the compounds 18) gave the corresponding alcohols 17) (7a, 

35%; 7b,  50%). 

In addition to this we have explored the possibility of obtaining an asymmetric control on thls 

reaction by using chiral aldehydes. The reaction of 5a with 1.2.3.4-di-~-i~0pr0pylidene- a - 
I1 

D-galacto-henodialdo-1,5-pyran~~e I1 equivalent in benzene1 produced the corresponding alcohol -- 

1'3)'~ (50% yield, ds 2 95%). whlle 5b with 1.2-0-isaprapylidene-3-0-beeeyl- a -D -y l c -  
13 14 15 

pentod~aldofuranose gave the alcohol (101 (30% yield, ds = 85%). 

The reaction of 5 with isobutyryl chloride gave rise to different adducts, depending on the 

Substltuents of the thiazoline rlng. In particular, the silylthiazoline l5a) with 2 equivalents 
16 

of the mentioned chloride in benzene gave the 2-acyl derivative (111 in 50% yield. The same 

reaction carried out on 5b in the absence of solvent for 7 days at room temperature produced the 
17 

compound (12) in 30% yleld. A slrnllar condensation reaction has also been reported with 
18 

1.3-thiaroles. 
2 

The reactivity of 2-(trrmethylstannyll- A -thiazoline I6a) has been investigated in respect to 

palladium-catalyzed cross-coupling reaction, methodology recently employed for the arylation of 

Z C  
heterocycles. The reaction of 6 a  with 1 equivalent of 2-brornathiophene or 3-bromoquinol~ne in 

benzene in the presence of catalytic amounts of Pd(PPh ! at 80 O C  resulted in a progressive 
3 4 

decomposition of the stannyl derivative without production of the corresponding cross-coupling 

adduct. Extension of this reaction to different alkyl or aryl halides is now in progress in our 
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