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Summary

Several vr-glutamic-a and p-alkylamide-alkylester were synthesized and their anti-
microbial activities were studied. It was found that the lipotropic glutamyl compounds
had antimicrobial activities against molds, bacteria and yeasts. r-Glutamyl-a-alkylamides
were synthesized by the coupling of n-carbobenzoxy-r-glutamyl-y-methylester with
alkylamides, and I-hydroxy-benzotriazol was a siutable additive in the synthesis of r-
glutamylamide using cyclohexylearbodiimide method.

For biochemical and anticeptical studies these compounds are very interesting materials
because they are related to theanine found in tea leaves as a taste enhancing substance and
have an antimicrobial activity against several plant pathogens.
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1) N-Z-Glutamyl-y-Methylester (a) O3, L-7 V2 3 vil-r-2Frz a5l h I L
Z-Cl e M TRk L h B L.

2) N-Z-Glutamyl-a-N-Laurylamide-y-Methyl ester (b) » 83, 1.5g @ (a) & 0.7g » 1-
BT Llgo sy ynw7 % THF IZEHL, 1.1g ® DCC %% 0°C T 1M M» 23 €5,
BMT—WB Wb, Hi L7 DCU %5511, 2% iREi LS IR = 7 v I L
To. ABEUKEWE 4% 7 = YBKBE TR >0, 2 LIk L, WARERMTKL -
Db, BELE LKA 2 7 -V LE U RREDES L, AL L, #ifl
LIS ZL L THLILIZZ ) — L b EELCHBMLE. 20 O DOmp 1 110°C ¢,
WHE 1lg Th ot

TEHRSI(%) C H N /i ol ¥ CogH 05N,
M 67.50 9.15 6.06 TR 462
kit 67.44 9.36 5.96

TEHEMTORERZ L LD T L TN BsRmEIc—% LT,

3) N-Z-Glutamyl-a-N-Laurylamide--Butylester (c) @ i .

(b) 220ml o7 % ) =L, 0.05g @ p-F Lz =k YEBREMZ T, 80°~90°C T
SIFMIM#AL S LW 7TRMIME FICMEL, =25 v KM fFhai, RIS O AT RGE R S
raw 57 - THARBRL 1. O NI EUKIBE T, SFickELzob )
BERE LBRE R~ >~ X0 S X 7. mp 78°C, 4t 1.1 g.
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T HT (%) C H N 5313 CogHygOsN;
69.05 9.52 5.56
69.01 9.53 5.58
4)  1~Glutamyl-a-n-Laurylamide-y-Butylester (d) o 3 1 g0 Ay -z, Pd
REMBE LOKFE LB UTRAEL, ZHrBE L., PdBREs0LTHh & , DI B
Lic. Pd BEHEOZ L PA-ClE ) #@EHWTHBL 2. (D) o mp {4 28°C TH - 1.

JLHHT (%) c H N 53K Gy Hip Oy N,
ELE A 68.06 11.42  7.56
VALITE i 67.91 11,21 7.68
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mp LS L, RIMRIBIR A <7 b v & L8 ISR &9 @il 1,700 cm™ 1,660 e~ 2
WU BT Ule, RIBO X527 7 2 LRI 07 3 FREEEICT 2 2 22k b ik
THIEMNTET.

JLHHT (%) C H N 43 CyrHygOuN,
P A 68.87 10.88  9.45
AL 69.05 11.08  9.25 2y F-5 296
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Fig. 1. IR Spectrum of Lactam of L-Glutamyl -a- Laurylamide
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1) N-Z-Glutamic Acid Anhydride (e) @il

N-Z-rnwz 2 v 20g #MKEERSOml KL LEE S EL AT CRISIEL 0L L
Wi 7 vukra b —FrORKE DRSS LD, U 13.0g, mp 93~94°C.

2) L-Glutamyl-y-Laurylamide (f) @3,

(e) 1.37g,79 9y 073 0.93g,1-BT0.87g,DCC1.13g % DMF40ml {zin L 0°CC 1
MR C 1R 2 2 TR (DCU) 20 €, A 2 BIERKE LS Y o igk =5
WL 4 BEWAREH, 4% 7 = yBREP TRl L D& KSEL 2. MRk = 7 v 8 I K E
THRAKLEZOLEER = F 2 RF L, A4 7 =D LCRiSE Loz, RICHiBio X 5 i Pd
BAEMEEE UCOKRERMEIT Y, 737 BERELTwD Z ¥, L-r g In-y-57
gy 3 PR L. U 1.25 g

Bigk, N-Z-Glutamic acid anhydride 11.2g # = —F bt 2 & -V iRERIAL, 4ml ©
DCHA £ &4 15ml oz —F % i, BT & 3T DCHA e 2 b LY, AL T
T T THERE LG L Wz, G 4 g, mp 172°C. o & 12 6N-HCl 1 ml % &4k 20 ml 1035
L, 2D BRI AL T &, DIEEERR = 7 v TH L e o b kSR clitk
WIEBEEE L, BohRka N-Z-yrv 2 3 v-g-2 FrmaFait 20ml o THE 2Es
L I-BT(0.4g) OffEDO S T3 v 3473 »(0.5g) £ DCCO.6g %Mz 0°C T 2 W[ A &
FRLOLEBT—HBE Lz, R LA DCU #5810 T AR MAERE L, B
ToFREEL, WHL TR EEY Lo, I 1 g, mp 73~75°C.

JLHAHT(%) Cc H N 43 CuHyOsN,
PREN Al 67.50 9.15 6.06
VAR 67.44 9.36 5.96 e 462

3)  N-Z-Glutamyl-y-Laurylamide-a-Butylester (g) & #43% .

N-Z-ng I ney=-39 073 FeauAFUEAF A 2R F AAREBEICL) 7+ 02
F-F b, FThbbAFAOFERE T E ) - TS PR AT Y AR B OBETT
80°~90°C TSI MIMEL L X L ICIMEFIC 16 W IME L b 7 & /) — A 2l LBz 5 1
i L, 5% NaHCO; i TBEW 2 EFLkdk L7z, W~ 7 A IsgwE Lt o~ v v iz
BLY YA T vnsa 27Tx120mm) 2HATHEE 7 v N5 7 4 —%FF ot 50ml o~y
EUTHTLERoTcDh, ¥ -2 —FRE (3: 1) 100ml %34 & BB s i,
CORGE~F LY R L. I 0.6g (61%)

TLHAHT(2) C H N 53 F 3K CagHysOsN,
R 69.05 9.52 5.56
AT A 69.04 9.54 5,44 A 504

Tl D B P- vz Ak VBT LCHRIED X5 127 F oz 2 — (b4 B2 L HT
&7,

4 ZHokdk

(&) 0.5g & x4/ —nith L 0.1g » Pd MO FCAMIKEL Z %%, Pd M2 2
PLTHBARRIERE L, BRI~ +y >~ L ) § L. IUR 0.2 mp 38°C.
TLHHT (%) C H N 5K CoulHyON,
Pt 68.06 11.42  7.56

AR 67.77 11.47 7.36 SrFHE 370
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Fig. 2. IR Spectrum of L-Glutamic-y- Lauryl-a- Butylester

I o Glutamyl 7-Laurylamide-a-Octylester @ #i

(H0.24g,p-pbm Ak g0 14g A sFora—n20m KEL, NrEY 50 ml
Bl T A0 = A F AL R AT - Fo. BORMR LSRN LB 7 2 7 - [T L 4% BEKE
MT%WO?K?&/-W%M%Lk.ﬁ%%ﬁfﬂ/~wﬁ%tf%%Lk.z@m%%m
E. coli 1%L -C UM ¥ 13 Q> - 72 A8, Staphylococcus anrens 1< LT 20 pg/ml CHIE LT
AL,

IV 1-Glutamyl-y-n-nonylamide @ %5

N-Z-7 a2 3 vy 0.22g, N-» =7 2 0.1g, 1-BT 0,14g DCC0.177 g, DMF 20ml
S LW & RLRE % JdkC & L7, AMLBW R Stapbylococcus aurens (5 LT 150 pg/ml,
E. coli =% L T 150 peg/ml THIHN 2D - 72.
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“Table 1. Antimicrobial Activity of L-Glutamyl-a-Lauryl-
r-Butylester.

Minimum Inhibition

Microorganismus Concentration (MIC)
ngfml
Aspergillus niger 40
Xanthomonas citri 20
Xanthomonas oryzae 20
Pellicularia sasaki 25
Escherichia coli 20
Staphylococcus aurens 15
Lactobacillus homohiochi 20
Pichia menbranefaciens 30
Pseudomonas aeruginosa 20
Botrytis cinera 50

Cnd L EREFRIEHETRETH DS . B LT 20 pg/ml L QR INT B I BRI
%}ié?{%ii"&wwf, L LIZHRE LTzw, 7L & 5 o) Bl LcdHEHGTHD, 7
F & U Uﬁ!@7 ¥ bx A F v TE bu tl’XZD RS T ()

VI &k o
ARALSWORER E LT, SRILemsEYT v+ A L mp BHENT ¥, 3k L’Cfu
B, ORI A =7 bov, W m~ 175 7 4 —IRITE o T R SR R = 7 ]

Table 2. FElementary Analysis and IR Spectrum.

o)
1
HzN»lCH--V-C*-VRg Analysis Anti-
Ry-C-(CHa)s AP (found) Formula IR microbial
=1
0 (em™) Activity
R, R, ¢ H N
NI 605 1142 756 1720, 1655, 1520, 1465
Buo- | o S L2 pian ggyy| CoHeON: 1375, 1235, 1175, Strong
(Abb. 2-1)
g, | NEN| | 6498 1090 891 1720, 1655, 1520, 1460
Octyl | 197 | (64.98 1096 865)| CrHauOaNe | 1365 1290, 1165, Medium
Puo. [INVHwee! yooy | 6493 1090 891 | ¢ g o | 1720, 1655, 1515, 1455 | o
Octyl (63.84 10.87 8.92) 1365, 1225, 1165, 660
Lauryl- . | 68.06 11.42 7.56 1725, 1660, 1520, 1465
N | OB | B 7 7ag| CuFeONe | 1380, 1210, 780, 725 | Medium
665 (Abb. 2-2)
Lactam g° 68.86 10.88 9.45 1700, 1660, 1525, 1460
NH-Lauryl 9 (6905 1103 9.25) C HyO,N; | 1380, 1240, 1210 None
(Abb. 3)

§ BP at 0.06 mmHg
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Lo RSB O ERE 0 & 7%\« Antisepticus, SBMMMHE OMRBLENE LT, 73 /85
BhROGRERR L, MAEWOMILO PITE  FE LRMI% 7 2 & 3 2 BRRSkI B E % H 5
FTRIDEHFTF T I P ED o 7Y Y 2fibE T, — I FRICEENPIT LS v & e
TEFATIN (FT V) BEELERBESELTHONTWwE, BHblzFrT I vDT
FERNEERYET S T 5 LT L VIR TTL BT LM L. TSRO SR
TR Co ik b U MESHE L 7.
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REDETNEIVBETIVIRALDON 7Y v I HRBREZVINERB T 0 TEOE R
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LW E L =T A F T R e RBT 2843 N-Z-7 v 2 3 VRIS A b 5 L DCC,
1-BT %l 2B IRIV BABRBEON L, -7 A I va-TAELT I oy
TAELNTAFNE DL ZMARMHBY TLL, BBRAFLT AL — %z 2 F VEHRIEIC L
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BRIBCRE B TR e~ THR LI, ShbiRIENFkEL Ty P v rBeEpte L
THBHET 2 HETHRH LBl b2 &35,

3. Tz UBo a X - AR F v RICEET AT 0 F VORI 2800
BRELVRED, —HMEERLEVY, 7F v 7 RS HEESEP -7, 2 bofk

ERET 3 BEPRHEEINT WL LERRETH LD, £ TEWRBTRALRET, r-A K
FONEBBEME LD S 7 22T HELERLTENELY. Lo L7 3 72 EBREITLE
W REE R D, 73 /7 BBRAEINTOIEEIWORTICEL - TRINEIIRENE

DREHTRETH L. Wl Xanthomonas oryzae T35t LTl Z TR EINTHBEED
kTR L.
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