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Abstract— In the formation of L(+)-glutamine from L(+)-glutamic
acid-5-hydrazide, large amount of Raney-Ni was effective under
normal pressure but hydrogenation or amonolysis of ester under
pressure was useless. Preparation of glutamine with a-ketoglutaric
acid (by way of 1,4,5,6-tetrahydro-5-oxo-3-pyridazine carboxylic
acid) is intersting but not so efficient in yield.
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Scheme 1—The Synthesis of L(+)-glutamine by Akabori and Kline
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L(+)-Glutamic acid-5-hydrazide 2| i x——Akabori &2} #% : L(+)-glutamic acid-5-
hydrazide 10g% 2 30ml/o] o]z Raney-Ni 40g& @z @B#3lwa K@kelA FEAA
10,20, 30,40 = 50 7hch S-S R 248 JEBY Ao R PTel o] Wil glutamine
o] —#R7F Nist $8(b&S sl F68 vehdis, odsel 459 dimethyl glyoxime &

fnsted pniEdla Ni-dimethylglyoxim®] #kf phio] A:prdtal Al B glutamine . 2 il o
< BBl o] {B1%-S amino acid analyzer= 3l standard 2 5223 KESS
o o] Hiy S glutamine KEFK S Hlge wHEo] Ml w&3A o (Fig. 1). L(+)-gluta-
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glutamic acid-5-hydrazide®] &S #ifkadl 93] TLC = BHA 71 % densitometer 2 F B3
iR 35% BE7F RRXFEOS BN E dot Sie-& Akt o] kol A IERR 407 2
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& Pk AT Ao 2 FASE BRIy B

LUz 51. ;' ‘:]‘
_0__] j k .jL_}k Kline, Cox®] 7% —Scheme 1¢]4 2iEvf
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Fig. 1—The Amount of L(+)-glutamine being pro- tetrahydro—6—oxo—3—pyridazine carboxylic acid

duced-glutamine being produced by reaction ARE . Pd H
=z g tm o
time The Corndition of Amino Acid Analyser ARG v PA/CE HBAE Hp gas 70atm

Model Hitachi KLA-5 Column temp. 55°C, 2 ®uAF e FEd o714 20l a-keto-
Column 9mmex550mm Diluent IPH-DL, Ion- glutaric acid¥ ethyl oxalate9} diethyl succinate
e)vc'chang? resin 2613 Buffer flow rate 60ml/hr, 2% CH.OK T @a A7) Horning®€ %
Ninhydrine reagent flow rate 30ml/hr.
¥, Pseudomonas®) WS FHASE HE
9 ERY B, EEEY MAS® TEAA El4skE levalinic acidE FfcHE Hoffmann” 2]
Kk o] A glov AERHAE Kt Rigo] 4l cane sugar® ERi235le levulinic
acids WOt o|AS WMBME et Jikdl wiste BErstEleh
Eevuhmc acide] %l McKenzied] 3 Z cane sugar Kol HCIE ¥ 2 steam bath®
sEAl Tl g BER S WA T Kol A MERGHS oI & ether® M, WHEERH
197~0139°/10mm = FHE Kok mp 32~34°9] levulinic acid® A vl of KA KIER
Mool Mot RORERRRAST WoEe] dlak BifRe chest 3k
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Fig. 2—The relation between the heating-temp. Fig. 3—The relation between the heating times
and the yield of levulinic acid (20hrs.) and the yield of levulinic acid
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Z levulinic acid 8 6g (0. Imole)- & CHClyo =olz Clgas & FEHolA wulstd A oF 4g 9
E'°1 A 7A] A HCl gas & #As3 A KfES, REel B4z BEE @ded
B, 6-dichlorolevulinic acid®] A¢a A K (mp 78°) 11.5g% L= 74.7%). <17l =4
& LAl @S = sy
4«1 i 1088 F 100mlol @3 °F 58 Mg o8& o 71e] C-HNO; 7ml& g5z 70~
80°% Ay Lol A m#eEk NOE #ashd A KiEse, NO, o Bige] Bl REHE {
&3 acetoneo. & FHE L3 mp. 104°9) a-ketogletaric acid 1. 9g& o &=v},
319 #EY 3ME ¥y IE-L cane Sugar 200ge] 4 a-ketoglutaric acid %9 3. 5g°l At
1,4, 5, 6-Tetrahydre-6-oxo-3-pyridazine carboxylic acid2| & ——a-ketoglutaric acid 2. 2g
(0. 015mol)el & 3ral& W3 $EAl mubsl A 0. 9mi(0. 021mol) &) 85% hydrazine hydrate
E A5 dech SiRelA 3045 vk “]‘*CL whrl W iEShd F&M EEpe) wrild
o, ol B & @1;%6& ON-HClZ gefeste] ol A &et= mp 196~7(dec. )] #5&; (hemihyd-
rate) 1.8g & A =rh
D. L-Glutamine?| £liE—-1,4,5, 6—tetrahydro—6—oxo—3—-pyridazine carboxylic acid hemihyd
rate 1. 7gS & 15mlo| $EA 7 7 5% Pd/C 0.5 23 70Atm o] 5| 5% Hgass 93 %R
ol A FERLHEA 7 Bl Tl wheb EEJJO] WA, EH RS G, Kkt o
L %59 Acetoned o™ mp 168°~9¢ &M (D.L #) 0.8gel #iH3ivh.
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L(+)-glutamic acid-5-hydrazide®] &itoli AERpol A 459 Raney-Ni%h oF 40570 &
WAl b4 Stor mESFY KK R METY ammonolysis 52 Fk T RE X
w7 o9 ch, Raney-NiZ £ FHURES FR % Ak BBV SEgo s (FAsted BHS
= Ao w EREe Ei Raney-Nio) FREHc] #:3td ook gk, Kline, Cox®] ko] FlMelA
= GRS ko] Hsich FEES glont Rel st A TEAAS drAel &
st o] Bk Feo] D, LESS 4 BipsioloF ¥ PAMECL Wob AENE WEstta BH
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2 Hkoz BT,
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