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Protection of N-containing functional groups
The α-amino-alcohol was treated with 9-fluorenylmethyl pentafluorophenyl carbonate in DMF, affording the corresponding N-protected α-amino-alcohol in 89% yield. Subsequent oxidation of the hydroxyl group of this derivative in the presence of Dess-Martin periodinane reagent in CH2Cl2 gave rise to the formation of the chemically stable aldehyde in 80% yield (eq. 9).13
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(9)
To convert glycosyl amino ester into a building block suitable for solid-phase glycopeptide synthesis, the authors applied a four-step deprotection/protection protocol. First, the O-benzyl protecting groups on the galactose-moiety were removed by catalytic hydrogenation followed by acetylation of the free hydroxyl groups. Then the t-butylcarbamate and the t-butyl ester protecting groups were cleaved by treatment with TFA before selective deprotection of the amino function using 9-fluorenylmethyl pentafluorophenyl carbonate (Fmoc-OPfp), producing the Fmoc-protected galactose-based amino acid in 76% overall yield (eq. 10).14,15
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(10)
The cyano compound was hydrogenated using Pearlman’s catalyst in acidified (HCl) methanol for 48 h and the generated amino function was protected as 9-fluorenylmethoxycarbamate by treatment with Fmoc pentafluorophenylester (Fmoc-OPfp) in an acetone/water mixture. The protected sugar-C-amino acid was isolated in 42% yield (eq. 11).16
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Exposure of esters to basic conditions (LiOH, THF–H2O) followed by catalytic hydrogenation using Pearlman’s catalyst (Pd(OH)2–C, H2, MeOH) and protection of the primary amino function as 9H-fluorenylmethoxycarbamate using 9-fluorenylmethyl pentafluorophenyl carbonate provided the glucose-templated D-lysine analogs GlucTk and glucose-templated L-lysine analogs GlucTK in 63% and 65% isolated yields, respectively. Building blocks are suitably protected to be used as lysine mimetics in solution phase peptide synthesis (eq. 12).17
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(12)
By deprotection with trifluoroacetic acid and protection with Fmoc-Opfp, the thymine monomers were converted to N-Fmoc derivatives, which can be applied to solid-phase oligomer synthesis (eq. 13).18
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When hexacyclic ether was allowed to react with PTAD, a strong preference (95%) for addition from the face of the diene syn to the cyclobutane group with the formation of product 19 was observed (Scheme 13). In addition, these results have been proved by calculations of the transition states to be performed at the integrated molecular - orbital molecular orbital (IMOMO) level of theory that employs the G2MS computational procedure and second-order Møller-Plesset (MP2) perturbation theory 28.
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Scheme 13. Formation of compound 19.

It was shown that (91:9) mixture (E)/(Z)- 7-benzylidenecycloocta-1,3,5-triene in AcOEt reacted readily with PTAD at room temperature to give a mixture of four mono-adducts: exo-20, endo-20, (Z)-20, and (E)-20 (Scheme 14). The first two and the last compounds were obtained in crystalline forms after chromatography (silica gel) 29. 
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Scheme 14. Formation of compounds 20.

The freshly prepared diazasilole (1 equiv) was mixed with PTAD and MTAD (3 equiv) in benzene-d6 and sealed. The polycyclic compounds 21 were isolated in 53% and 90% yields (Scheme 15) 30. The reaction was also supported by computational study. 
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Scheme 15. Formation of compounds 21.

PTAD and MTAD reacted at -78oC with the four dienes in dichloromethane. Products 22 consisted of mixtures of diastereomers when the alcohol function was unprotected, or diastereomerically pure compounds when the alcohol function was protected (Scheme 16) 31.


[image: image9.wmf]O

O

P

h

O

R

3

R

1

R

2

N

N

N

R

4

O

O

O

O

P

h

O

R

3

H

N

N

N

O

O

R

4

R

2

R

1

H

(

S

)

O

O

P

h

O

R

3

H

N

N

N

O

O

R

4

R

2

R

1

H

(

R

)

 

-

7

8

o

C

,

 

C

H

2

C

l

2

2

7

-

6

6

%

1

6

-

3

2

%

2

2

R

1

 

=

 

H

,

 

O

T

B

S

;

 

R

2

 

=

 

H

,

 

C

O

2

E

t

;

 

R

3

 

=

 

H

,

 

M

e

,

 

T

B

S

;

 

R

4

 

=

 

P

h

,

 

M

e


Scheme 16. Formation of compounds 22.

3. Conclusion
After analysis of literature data concerning of cycloaddition reaction of 4-phenyl-3H-1,2,4-triazole-3,5(4H)-dione (PTAD) and 4-methyl-3H-1,2,4-triazole-3,5(4H)-dione (MTAD), it was noted that there reagents can take participation in the Diels-Alder reactions, [3+2] and [4+2] cycloaddition. All the cycloaddition products are interesting in stereoselectivity and sterecontrol aspects.     
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