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Sunmnary: Boron trifluoride activated 2,2,5-trialkyl-3-thiazolines react with a wide range of 
organometallic reagents to generate substituted thiazolidines. 

1 
In the course of our studies related to the biological cofactor, d-biotin, we required a 

method for generating stereospecifically threo-substituted 2-aminothiols. We focused our 

attention on a straightforward approach involving the addition of organometallic reagents to 3- 

thiazolines Ilr2 in the hope that this reaction would provide directly masked 2-aminothiols in 

the form of substituted thiazolidines 2. 

1 

The imine moiety in 1 proved inert to organometallic 

unexpected since most aldimines or ketimines bearing 

2 

attack. 
3 

This result was not completely 

hydrogen atoms undergo rapid proton 

abstraction. 
4 

Furthermore, imine additions are subject to steric constraints. 
5 

On occasion, 

reductive dimerization competes with the desired condensation. 6 While methods exist for 

circumventing some of these problems, 
7 
the imine addition reactionS has inherent limitations and 

typically involves substrates incapable of enolixation which are activated (as acylimines or 

immonium salts).' Our efforts to solve the thiazoline reactivity problem resulted in the 

discovery that 3-thiasolines 1, activated with an equivalent of boron trifluoride, react readily 

with a wide range of organometallic reagents to generate a variety of -4,5-disubstituted 

thiazolidines 2. 
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Solutions of the organometallic reagents shown in Table I were cooled (preferably -78O) and 

added rapidly to the Lewis acid-imine solutions (-78O) which were generated by SF3 OEt2 (lequiv.) 

treatment of the 2,2-dimethyl-5-alkyl-3-thiazolines 11 (1 equiv., THF, O", 1 hr). The reaction 

mixtures were stirred at -78O (l-2 hr), quenched (AcOH) and worked up using standard procedures 
10 

to give the corresponding thiazolidines 2-7. 
11 

As indicated in Table I, alkyl lithiums, 

Grignards, lithium acetylides, nitronates, ester and ketone enolates add equally well to I. 

While enol ether additions are possible (entry 5), the corresponding ketone enolate condensations 

are superior (entry 4). In all the examples as best we can tell only the trans ring substituted 

thiazolidines are formed as a result of preferential attack at the mOre accessible face of the 

thiazolines. 

Entry 

10 

CHpl$.Wr 

0 

Em-LcH*Li d 

P Em \ 
cd 

O=C.NJ 

cl 

Em-; 
CHLi 9 

S-C-d 

THIAZOLIDINE SYNTHESIS 

3.Thiazoline la Productbl Yieldb (product ratio) 

R = ,C”,,,CH, 

R = ,C”,,*CH2 

46% 

53% 

R = KH214CH2 

R - ,CH2)4CO2Et 

a)Rsfsrencm 1 and 2. 

bkdr are nporwd for isolated products and have not bean optimized. 

Ckhmmatogmphxl on silica gel. 

d)Formed by treatmat of ths corresponding starting material with LDA (THF. -780) 

CH&Si-C.C;~, 

Me Ma 

42% 

6’ X-H, Y-C02Et 
7= X-C02Et, Y-H 

ekhromatogrylhad on pH 9 bufferad silica gel 

fbmduct was pmcipitated from the crude reaction mixtum with haxa-14 

g)Formad by eater treatment (THF, -7801 with LiOtBu 
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The methodology is particularly attractive in the generation of thiazolidines bearing three 

contiguous asymmetric centers. 
1 

Analogous to the aldolcondensation, 
12 

the stereochemistry about 

the newly formed carbon-carbon bonds of 3 13 and 6 (the major products of entries 8 and 10) can be 

rationalized by a pericyclic process in which steric interactions involved in nitronate (eno- 

late'l )-3-thiazoline transition state play a dominant role (Scheme 1). While the formation of 3 

could well be a thermodynamic consequence, bicyclic products 4-7 are likely formed under 

kinetically controlled conditions. 

&$+ 
i4 :,,x 

CHZ=O * 

8 X=H,Y=NOz 

4 X=N02.Y-H 

3 

Our stereochemical 

were based on spectral 

SCHEME 1 

assignments for the products bearing three contiguous asymmetric centers 

(lIi and l3 C WMR) as well as chemical evidence. The stereochemistry of 

nitroethanol adduct 3, mp 97-98O, was best determined by aqueous formaldehyde conversion (80% 

yield) of 3 to tetrahydro-1,3-oxazine derivative 8, mp 86-88O, 
1 
H WWR (CDC13) 3.33 (dd, Jl 2 = 9 

Hz' '2,3 = 3.7 Hz, 2-H), 4.80 (m, J3 4 ax = 2.5 Hz, J 3.4 eq. 
= 2.2 Hz, 3-H). Treatment of i with 

potassium t-butoxide (1 equiv.) foliowed by AcOH furnished quantitatively the equatorial nitro 

isomer 9, mp 68-69', 'H WMR (CDCl,) 3.96 (dd, Jl 2 = 2 Hz, J2 3 = 9.5 Hz, 2-H), 4.68 (m, J3 4 ax 

= 10 Hz, J3,4 eq = 4 Hz, 3-H). In addition, the rilative steredchemistry of 3 as well as biciclic 

adducts 4-7 were established by the conversion of 4 and 6 to the biotin ring nucleus (10) and the 

conversion of 3, 5 and 7 to the allobiotin framework (11).l'15 

HQ!: “,,,@f 
HN K”” 

0 HN;iNH 
0 

10 11 

The methodology provides an excellent opportunity for obtaining a variety of 

substituted 2-aminothiols, which were heretofore unknown. An application of this 

the subject of the following communication. 

masked threo- 

technology is 
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