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Control of enantiomeric purity of synthetic 13C-labelled thyroid 
hormones

(Synthesis scheme : L-Tyr ® L-DIT ® L-T2 ® L-T4 )
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Conditions :
Column : Chirasil-Val (25 m x 0,25 mm; 0,16 µm film)
Max. Temperature : 220°C
Derivatization : esterification (HCl/MeOH) and acylation
(heptafluorobutiric anhydride))
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Results :
* Tyr and T0 are separated 
* DIT, T2, T3 and T4 not separated (maximum column 
temperature to low)
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A. Nucleosil Chiral 1 (L -hydroxyproline) 
Conditions : 

·  isocratic : H2O / ACN / CuSO4 
(5mM) 60/30/10 

·  temperature : 60°C 
·  flow : 1 ml/min 

detection l  : 230 nm 

B. CrownPak CR(+) 
Conditions : 

·  isocratic : 100 % HClO4 (pH2) 
·  flow : 0.8 ml/min 
·  ambient temperature  
·  detection l  : 200 nm 

 
Mechanism : 

 

Mechanism : 

 
Results : 

·  Tyr , T0 are separated 
·  DIT, T2, T3 and T4 not separated 

 

Results : 
·  Tyr, T0 and DIT separated 
·  T2, T3 and T4 not separated 

 
C. ChiralCel OD-R 
 
Conditions : 

·  gradient : H2O / ACN / H3PO4 
·  flow : 1 ml/min 
·  ambient temperature  

 
Results : 

·  Tyr and T0 separated 
·  DIT : no complete separation 
·  T2, T3 and T4 not separated 

 

D Chiral Eluant 
 
Conditions : 

·  Column : µBondapak - C18 300 x 
4,6 mm 

·  gradient : H2O / ACN / (L-proline 
+ CuSO4) 

·  Flow : 0.5 - 2 ml/min 
 
Results :  

Similar to Nucleosil Chiral 1  
(L-hydroxyproline) 
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L ,D-DIT 

 
L ,D-tyr  

 
 

 
D,L-T0 
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Formation of diastereoisomers with L-BOC-Leu-succinimide ester ou with the Marfey
reagent
Advantages : Racemization rate under mild conditions of these reactions is below 0.1 %.

 

LD-T4 

D-T4-L-Leu D-T4-L-Leu 
L-T4-L-Leu 
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Diastereoisomer’s formation with Marfey’s reagent

Diastereoisomer’s formation with Boc-L-Leu
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Chromatographic Conditions : 
 

·  Column : µBondapak - C18 300 x 4.6 mm 
·  Eluent : H2O/ACN /H3PO4 (0,3 mol/l) 
·  Gradient Mode : 

·  t= 0 min : 85/10/5 
·  t= 30 min : 20/75/5 
·  t= 45 min : 0/95/5 

·  Flow : 2 ml/min 
·  Temperature : ambient 

 

ResultsResults obtainedobtained withwith TTxx--LL--Leu Leu DiastereoisomersDiastereoisomers

ResultsResults obtainedobtained withwith TTxx-- MarfeyMarfey DiastereoisomersDiastereoisomers
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CROWNPAKÒ CR(+) 
(150 x 4 mm) 
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Marfey Diastereosimers & HPLC 
phase inverse C18 (230,6 nm) 

Tyr 
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T0 
T2 
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The diastereoisomers formation using Boc-L-Leu or Marfey’s Reagent  is applied to the 
separation of D,L-T3 and D,L-T4 enantiomers with a good resolution (R>2) . It is possible to 
determine 0.2 % of D-isomer in L-T4 with standard deviation of 2.0 %.and  was used for the 
determination of the optical purity of synthetic thyroid and synthetic 13C-labelled hormones.Notes :

•ACN = Acetonitrile

•BOC : tertio-Butyloxycarbonyl-
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Chromatographic Conditions :

• Column : µBondapack – C18 
300 x 4.6 mm

• Eluent : Sodium 
dihydrogenophosphate0.2 mol/l 
(pH 8.8 – citric acid 0.2 mol/l 
(90/10) / methanol (40/60)

• Mode : isocratic
• Flow / 1.5 ml/min
• Temperature: ambient
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