Preparation of 2-(Trimethylsilyl)thiazole (2-TST)

N 1. NaNO,, H* N 1. Bull N
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NHy  65.70 % S 85-90 % s SiMe
2-TST
1009 : 7595US S (bp 73-75 °C at 15 mm)
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2-TST as a Formyl Anion Equivalent

J. Org. Chem. 1989, 54, 693

iterative
addition-unmasking

Angew. Chem. Int. Ed. Engl. 1986, 25, 835
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| THE THIAZOLE-ALDEHYDE SYNTHESIS

ee N N
! Ry + [s—km T C)\Rz —B> R,-CHO

FG = Met ( Li, SiMes, AIEt,, MgBr)

FG= CH=PPhs
FG= COCHs
FG= COCH=PPhs
FG= CHO

FG= CNO

FG= CH,SO,Ph
FG= CHyN=R*

a A : functionalization (C-C bond forming reaction)
' B : CHO-unmasking [one pot : a) Mel or CF3SO3Me; b) NaBH,; c) Hg** or Cu**/H,0]

| Review : A. Dondoni, In 'Modern Synthetic Methods,' R. Scheffold, Ed. ,Verlag
‘ Helvetica Chimica Acta, Basel, 1992, p. 379.




Thiazole-based Route to B-Amino-a-Hydroxy Acids from a-Amino Acids
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R* X ) oxdn
X = CO,H




ra

Addition of 2-TST to a-Amino Aldehydes

Tunable Diastereoselectivity by N-Protecting Groups
7L Q-Boc 2.TST g—BOC S
o] : _—* (o] : \ ]
N"NcHo  CHyCly 1t Y cHo
unmasking
OH
ds 92 % (85 %) Y
NH NR,
Ho.  : RO _A_+ _CHO
=] )
o A
CHO
NHBoc NHBoc S unmasking
H 2-TST Bro M >
————  BnO. : —_—
\/\(}D CHoCly, H
-30 °C OH

ds 80 % (60 %)

J. C. S. Chem. Commun 1988, 10
J. Org. Chem. 1990, 55, 1439




THE THIAZOLE ROUTE TO TAXOL SIDE CHAIN FROM L-PHENYLGLYCINE

NH, 1. SOClp, MeOH NHBz NHBz
H 2. PhCOCI, Py 5 oMo DIBAL-H z Y
N > -
Ph CO.H o Ph Ph
2 94 % /ﬁ( CH,Cly, -78 °C /\n/
o o]
ent'ic purity 92 %
N L
(.. |
s” s é
CH,Cl,, 0 °C )
Y
BzN NHB
dbl'ng : S :
ph/ \/cHo o P \/4\ - ‘ \N
z o, : N 98 % =
E 80 % i o
0 o
75 %, ds > 95 %
kmno, [ S0

95% L 5 coH | 52 % overall ' g@
| same strategy for the N-Boc derivative (35 % overall yield) '




.Q. Synthesis of Hydroxyethylene Leu-Gly and Leu-Leu Isosteres from L-Leucine

A. One- and Two-carbon Chaln Elongation

NHBoc NHBoc s CHO NHBoc
two steps = 2-TST H \ dbl’'ng ?
L-lety —m—» - — A —_— CHO
CHO . N
OH

61 % H 72 %

glll-

: ds 87 %

R = Bn, SiMe,;Bu-t

NHBoc NHBoc
< Ph3P=CH-CO,Me H
CHO : N - CO2Me

77 %

2]

glll
8'“




Synthesis of Hydroxyethylene Leu-Gly and Leu-Leu Isosteres from L-Leucine

B. Elaboration of the E-Enoate

NiC|2 6H20 / NaBH4 (98 °/o)

R =Bn

Y

NHBoc
)\/:\/\/ COMe

glh

1. NiCl; 6H,0 / NaBH,
2. BuyNF (overall 87 %)

NHBoc

L

Lo

R = SiMe3Bu-t

Leuy[CH(OH)CH,]Gly

Kleinman

——

Leuy[CH(OH)CH,]Leu




Thiazole-based Strategies to B-Amino-a-Hydroxy Acids from a-Amino Acids

amino ketone N amino aldehyde
route {/ )\ route
S Li

NH
I
l R™ * 002H l
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CHOldbl'ng
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. X X =CHO
R oxdn
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HOMOLOGATION OF o-AMINO ACIDS via THIAZOLYL o-AMINO KETONES

NR,

nucleophilic 1. H =
l substitution | A X
l 2. fge RN
NH; NR; ) NRz
H H 2-LTT

e e B
R NcoH 17 NcoMe

g

X = CHO, CO.H

(o}
/' e,
L
| Ry = CH3-CH(OH)- (threonine) stereocontrolled 2. fge
CH2(OH)- (seringe) reduction
Ph- (phenylglycine)

Ph-CH,- (phenylalanine)
CH3-CH(CHj3)-CH,- (leucine)




Synthesis of Hydroxyethylene Phe-Phe Isostere from L-Phenylalanine

N N
six steps " NBoc PhsP=CH-CO,Me Ph NBoc
L'Phe ————————  Ph s CHO - Ph -
56 % \/\/ 100 % \/\/\/cozme
OSiMe,Bu-t

OSiMe,Bu-t
= =

NiCl,/NaBH,
89 %

Tetrahedron Lett. 1992, 33, 7259 H
OSiMe,Bu-t
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Synthesis of Hydroxyethylene Phe-Phe Isostere from L-Phenylalanine

/3
Vo

NBoc
H BuNF 1. LHMDS SBoe
- CO;Me —» > z
Y 86 % 2. PhCHyl
OSiMe,Bu-t 81 %
ds 82 %,
1. TFA

2. H,, Pd(OH), / (B (o]
30 % overall Bk (OH), / (Boc),

-~

75 %

Tetrahedron Lett. 1992, 33, 7259




POLYOXIN J : Skeletal Disconnection

Me
NH
CO.H | /k
HoNCO, b 0

OH
CO.H
H,NCO,
OH NH,

5-0O-Carbamoylpolyoxamic Acid

OH
COH
HO
OH  NH,

Polyoxamic Acid
(xylo)

Peptidyl pyrimidine
nucleoside antibiotic
(fungicide)

O
H30*
/K COLH I /K

HoN

(0]

HO OH
Thymine Polyoxin C

5-Amino-D-Allo- Thymine
furanuronic Acid
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SYNTHESIS OF 5-O-CARBAMOYLPOLYOXAMIC ACID

o o 1. TiClg 0

o
| \ 2. Bocy0
=LY e T

[+
’ 67 % o NHBoc

\

o N(OH)Bn

<,
74 % from the aldehyde 1. Na/NH,

| 2. Carbam
; 59 %

22 % overall
[a]p = -3.7° (CH,Clp) | H*
! 10 % (Saksena)
‘ [a)p = -3.6° (CH,Cly)

Tetrahedron Lett. 1993, 34, 5479
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FORMYLATION AT THE ANOMERIC POSITION OF SUGARS.

A KEY REACTION TOWARD CARBON-LINKED GLYCOCONJUGATES

| / C-disaccharides

‘ (HO)h . ~—o0 (HO)h _ —o0
e I )~ S oo

—> C-glycoproteins

\ C-glycolipids
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BnO o OAc
ke
Oxo N\)

43 % from D-ribono lactone

BnO

FORMAL SYNTHESIS OF HYDANTOCIDIN

BnO o N3
-
e

CHO dbl'ng
57 %

BnO
TMSN; / TMSOT¢

-
_—

84 %




Synthesis of Novel Sugar a-Azido and a-Amino Acids

BnO OBn BnO OBn
o TMSN; / TMSOTf o} S \
R > o B
BnO BnO
R N3
R=OAc, R'=Th
R =Th, R' = OAc
1. CHO unmasking
2. oxidation (Ag,0)
3. CHsN,
40 %
Y
OBn
BnO
BnO OBn
o NiCl, / NaBH4 o
BnO COzMe B
BnO 74 % BnO COMe
NH2 BnO
N3




Three-Carbon Chain Extension of Aldoses to 3-Deoxy 2-Ulosonic Acids

OH
OH S
R ) HoO( HO
* * » * *
* N — . Th _)’ R
OH OH o R o OH R
T I "CH,-CO-CHO l
OH
R, CH3-CO-COoH
* “CHO e eirccmsascceeesesMbasnmrsEmsecacme -
OH enzymatic and chemical routes
S. David R. R. Schmidt
C.-H. Wong A. Vasella
G. M. Whitesides T.-H. Chan
B. Giese

R




3-Deoxy 2-Ulosonic Acids via 2-Thiazolyl B-Hydroxy Ketones

Stereocontrol at C-4

O

[ CO-CH,4

2-ATT
one step R=OH R =H

antl
R R S"B
/L R~ \N
R CHO R\\" ,
R o
R=H,R' =0OH

two steps syn

S CO-CH=PPh,

2-TCMP
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