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[20a]

|
AN~
Tk, B oayge o2 o Su2 7] ofntk 7iuke] e A AlHEAgA SRHE 2 50w EE ATt
(Si0y) Y=dAE X gste 3 A vt &gk Aot
2 dtdo)] mE gy A BT A= A7 F(An) B AT (Si0) YedAbel ofuiAt kel & &
A ARZAGA FeHEe] RXHY Foj-d F2E PYAstT U= A B i,
olgl, Ao H AFHAE F3l] B UHES U FASHA AR k. oy e AAld 9 e B oH
W FAIHOR oA g AY Woln  E o] WUt o]ye AAld E A7l 23l AgEE A
=
<gAdd 1>
E5F4¢ (100 mL) & D-ofv|x=2t (5 g, 56.1 mmol)e] IwF §Hol 3lje] ZEOA ZHZFE (9.42 g, 50.5
mmol )& #7}8tal, Toluene-4-sulfonic acid monohydrate (pTSA, EFA-4-AEAA F3}E)(11.75 g, 61.7

=
mnol )& F7FgE Fofl whg EihEe] REE AMAG $F 2EE A7, BS sHlder Restal, v
i=ie]

o =
EFES TCE EYHASAT. e EFES AE skl sFA7IAL, 5 IFES oY oMHE
(200 mL)ell 38k 5% Na,COs (3 < 50 mL) &z AH 3 o5 o BHoz AHsAT. 7] 55 NaS

Aol AZA7)IIL JAF sl HFAA =ulA SFE (14.4 g, 8 ¢ 100 9)S AAEZA F58%Tt. o
el E/3 A/ MeOH (10:10:1 mL) % 33E (5 g, 17.54 mmol) 9] wwkgd LANE& 0 CE JZAA AT, ¥k =
=S IN HCIZ 60 H¢F 50 CollA wwtalar, whe 325 TLCE RYEH 3. v Ed8S Ay 3
EZA7)|2, FEH IAF ES ol elE (3 X 52 mL)o] ¢]o] ik (5 X 50 mL)o2 &4 (
3t F2 g3 E (5.5 g)& WAARA F5Iiv. WaAE oY ofAlH o] E/E4E (10:10 mL)oll Wi 7FEs)
T

o ZFATIAL, BFoNA 0% Tk AT, Wy TIEES AAE] Aoz Y4d tg 0 T2 YAAA
o =58 32AZ da sl dutsta JAF stellA AxAA WA F5A4 uAZA daHE 9 3 g FE
53.5%)% 53ttt

<#4gd 2>

'

—|—‘E1-’

Fel (100 mL) & obv=AF (12.1 mmol), pTSA (2.30 g, 12.1 mmol) B &3 & (C2 ~ C12, 14.5 mmol)S] &
&3 Dean-Stark G35 ARESFe] 48 AIZE &b 7SSt £ AP =S EtOAC/EAE (1:2)S A&sho] A
Ao ARARvtEIHGAZ GASt] A2EHEE QAR 5. oJolA, dxiHE
90 ColA EtBr/K.L0:2 AF&3te] N N-TdE FEAZ ABAZCE. o]o]A, ko] NelZ
NN-telld FE=AS 90 Tolld 18A13F gt B&d FHolA Pﬂﬂo?ﬂﬂ Fgstslen, &rs e dtolA

AAstL, HeldolH=2g 7hste] H24sh= 42k &

of

BE FH

Eaine

Y

F[‘o

X

mﬂl mm

E
2=

o}

<gAd 3>
two necks round bottom flask 100 mLel]l D-Arginine 2HCl 21 g¥} CaCl, 20g< 7}stal EtOH 200 mL= 7}3}e] 10

& Fob wukelar, H,S0, 10 mLS 713Far 100 Coll A 8AIZF 59 reflux MY, AR08 ZFH3 Fof, 7w
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aL, Bk FAEel S 200 mLE 7hebe] mRbetr EARAIZIYE. NaHCO; 52 g= 38 7F
=]

(EA) 200 mL& 7}sle] nwralal, Lauroyl chloride 22 mL-g& 3] 7}slar A-Lo4 3
o, 9 EFES wukehy g Ao = pH 4 WA 5 AlelE 9HE1l EA 200 nlE © hsk &, f

(1) glycine ethyl ester hydrochloride (la, Yield 97%)
O ]
/,AHO,H\V,NH30|

I NIR (DMSO-ds), & (ppm) @ 1.21-25 (t, 3H, CHy), 3.74 (s, 2H, -NH-CHCOO-), 4.16-20 (t, 2H, CH,0), 8.61

(br s, 3H, NH;).

B0 ONMR & (ppm) : 14.1 (CHi), 22.7-31.9 (CHy)s. 36.5 (CH;Ph). 54.3 (CH), 66.6 (OCH,). 127.5. 128.8. 129.6,
134.3 (CHy), 169.0 (C=0).

(2) N-a-Lauroyl-D-Arginine Ethyl ester hydrochloride (2a, Yield 95%).

H o]
\/\/\/\/\/ﬁrN\i)LO”ﬁ\\
v _W\ NH
AL

N™ "NH3CI
H

White solid, melting point 57 T, Exact MASS 384.3100 ESI-MS;m/z 385.3172 (mtH);

MR ¢ SH (DMSO-ds), 0.83-87 [t, 3H, (CH; alkylchain)], 1.29 [m, 18H, (9CH,, alkylchain)], 1.62-1.78
[m, 4H, (-CH,~CH,~CONH-)], (CH;~CH;-NH-C(=NH)-NHz)], 2.03 [s, 1H, (-NH-C(=NH)-NH.)1, 2.29 [t, 2H, (-
CH,CONH-)], 3.08-3.10 [m, 2H, (CH,-NH-C(=NH)-NH,)1], 4.05~09 [m, 2H, (-OCH,-CH3;)], 4.18 [1H, (-NH-CHCOO-
)1, 7.04~39 [3H, (-NH-C(=NH)-NH,)], 7.87 [1H, (-NH-C(=NH)-NH,)], 8.27 [1H, (-NH-CH-CO0)]

(3) N-a-Undecenonyl-D-Arginine Ethyl ester hydrochloride (3a, Yield 82%).

o0

:55\\v/"\vff\»v/"\v/"\"fN 07T

R

N~ “NHsCI
H

HNR ;81 (DMSO-ds), 0.83~87 [t, 3H, (CH;alkylchain)], 1.29 [m, 18H, (9CH,;, alkylchain)], 1.62-1.78
[m, 4H, (=CHy~CH;-CONH-), (CH.~CH-NH-C(=NH)-NH,)1, 2.03 [s, 1H, (-NH-C(=NH)-NH,)1, 2.29 [t, 2H, (-
CH:CONH-)], 3.08-3.10 [m, 2H, (CHy-NH-C(=NH)-NH»)], 4.05-4.09 [m, 2H, (-OCH~CHs3)], 4.18 [1H, (-NH-
CHCOO-)1, 7.04-7.39 [3H, (-NH-C(=NH)-NH.)], 7.87 [1H, (-NH-C(=NH)-NH.)], 8.27 [1H, (-NH-CH-C00)]

_14_
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(4) D-Prolinr dodecyl ester hydrochloride (4a, Yield 87%)

.
' (0]

ONHQCI

+

' NR (CDC13), & (ppm) : 0.87 (t, 3H, CHy), 1.15-1.19 (t, 3H, CHz), 1.23-1.27 (m, 18H, (CH»)y), 1.56-
1.73 (m, 2H, CH.CH,0), 3.35 (dd, H, J 15.0 Hz, 6.5 Hz, CHCHPh), 3.43 (m, 2H, CHCHPO), 4.05 (t, 2H, J

7.5CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (br s, 3H, NH;).

13
C NMR 6 (ppm) @ 14.1 (CHs), 22.7-31.9 (CHy)e, 36.5 (CH.Ph), 54.3 (CH), 66.6 (OCH;), 127.5, 128.8, 129.6,
134.3 (CeHy), 169.0 (C=0).

(5) D-N,N-dimethylpyrrolidine-2-carboxamide hydrochloride (5a, Yield 76%)

1L
NS

QJHgCIl

+

I NMR (CDC13), & (ppm) @ 0.87 (t, 3H, J 7.7 Hz, CH3), 1.28 (m, 18H, (CHz)g), 1.48 (m, 2H, CH.CH,0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J
7.5CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH:;).

B0 NMR & (ppm) : 14.1 (CHi), 22.7-31.9 (CHy)s. 36.5 (CH;Ph). 54.3 (CH), 66.6 (OCH,). 127.5. 128.8. 129.6,

134.3 (CeHy), 169.0 (C=0).

(6) D-methionine dodecyl ester hydrochloride (6a, Yield 83%)

/S\/\)I\O/\/\/\/\/\/\
HaCl

b=

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J
7.5CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

13
C NMR S (ppm) : 14.1(CHy), 22.7-31.9 (CHy)g, 36.5 (CHPh), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8, 129.6,
134.3 (CeHy), 169.0 (C=0).

(7) D-Alanine dodecyl ester hydrochloride (7a, Yield 93%)

A

NH.Cl

_15_
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[0145]

[0147]

[0148]

[0149]

[0150]

[0152]

[0153]

[0154]

[0155]
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1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J
7.5CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (br s, 3H, NH;).

13
C NMR 6 (ppm) : 14.1 (CHs), 22.7-31.9 (CHy)e, 36.5 (CH.Ph), 54.3 (CH), 66.6 (OCH;), 127.5, 128.8, 129.6,
134.3 (CeHy), 169.0 (C=0).

(8) D-Leucine dodecyl ester hydrochloride (8a, Yield 90%)

O

NO/W\/\N\
NH;CI

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (br s, 3H, NH;).

“C MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy)s, 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Coll), 169.0 (C=0).

(9) D-Tyrosine dodecyl ester hydrochloride (9a, Yield 84%)

HO NHCI
- o\/\/\\/\\/"\/\/

O

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (br s, 3H, NH;).

“C MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy), 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Colly), 169.0 (C=0).

(10) D-Phenylalanine dodecy!l ester hydrochloride (10a, Yield 89%)

O
A
NH;C!

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CH,0), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (br s, 3H, NH;).

“C MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy), 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
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[0157]

[0158]

[0159]

[0160]

[0162]

[0163]

[0164]

[0165]

[0167]

[0168]

[0169]

[0170]

[0172]

[0173]
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129.6, 134.3 (CeHy), 169.0 (C=0).

(11) N,N-Dimethylglycine ethyl ester hydrochloride (1la, Yield 78%)
- O

Cl
/NH')J\O’A\“‘

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CH,CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH). 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CeHy), 169.0 (C=0).

(12) D-Serine dodecyl ester hydrochloride (12a, Yield 82%)

0
HO/\i)LO/\/\/\/\/\/\

NH4CI
'H NWR (CDCly), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy),), 1.48 (m, 2H, CH,CH0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CHCHCO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, Ni ).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH). 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CHy), 169.0 (C=0).

(13) D-Alanine ethyl ester hydrochloride (13a, Yield 97%)
0]

o~

NH;CI

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH). 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CeHy), 169.0 (C=0).

(14) D-Alanine Isopropyl ester hydrochloride (14a, Yield 93%)
o] /L
P
NH5CI
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[0174]

[0175]

[0177]

[0178]

[0179]

[0180]

[0182]

[0183]

[0184]

[0185]

[0187]

[0188]

[0189]

ZIHSd 10-2021-0089986

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

“C MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy), 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Coll), 169.0 (C=0).

(15) D-Proline Methyl ester hydrochloride (15a, Yield 96%)

o]
-

L
NH,CI

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH:;).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH). 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CHy), 169.0 (C=0).

(16) N-a-Lauroyl-D-Arginine Ethyl ester (16a, Yield 92%)

T

N~ "NH
H 2

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH:;).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CHy), 169.0 (C=0).

(17) Nitro Ethyl ester (17a, Yield 97%)
ﬁ [®]

[e]

0'6\)1\0/\\

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH:;).
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[0190]

[0192]

[0193]

[0194]

[0195]

[0197]

[0198]

[0199]

[0200]

[0202]

[0203]

[0204]

[0205]

[0207]

[0208]
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“C MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy), 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Cdlly), 169.0 (C=0).

(18) (S)-3-acetyl-N-methylimidazolidine-4-carboxamide(Aza-pro-6) (18a, Yield 71%)

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

PC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy)s, 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Coll), 169.0 (C=0).

(19) Glycine Dodecyl ester hydrochloride (19a, Yield 95%)

o]
CIHzN \)I\O/\/’\/\/\M

I NMR (CDC13), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHy), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH,CH.0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

BC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy),. 36.5 (CH,Ph), 54.3 (CH). 66.6 (OCH). 127.5, 128.8.

129.6, 134.3 (CeHy), 169.0 (C=0).

(20) N,N-dimethyldodecan-1-amine (20a, Yield 93%)

|
P

1

H NMR (CDCls), & (ppm) : 0.87 (t, 3H, J 7.7 Hz, CHs), 1.28 (m, 18H, (CHy)g), 1.48 (m, 2H, CH;CH:0), 3.35
(dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 3.43 (dd, H, J 15.0 Hz, J 6.5 Hz, CHCHPh), 4.05 (t, 2H, J 7.5
CH.CO), 4.33 (t, H, J 7.0 Hz, CH), 7.26-7.29 (m, 5H, Ph), 8.61 (brs, 3H, NH;).

PC MR 8 (ppm) : 14.1 (CHy), 22.7-31.9 (CHy)s, 36.5 (CH,Ph), 54.3 (CH), 66.6 (OCH,), 127.5, 128.8,
129.6, 134.3 (Coll), 169.0 (C=0).

<F Y=g FA >

HAAE 10 g& sk /S 100 mLoll €3l 70 ~ 80 ColAl 1Az 718 & A=o=2 A3l 34, & £3=
S 110 mm AFAZ AFLES] 7ot BEE sk, 14,000 rpm A 3087 YAREE ). AR & HAA
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[0209]

[0210]

[0211]

[0212]

[0214]

[0215]

[0217]

[0218]

[0220]

[0221]

[0222]
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I o NS Fefste] ofdls AER ARRET. o] AEE 4 T olgtellA Bystar 15U ool ARRFT.

5L 1 mM-HAuCL, &4 95 mLell 7kske] 70 CollA 1A% ibg Alek. izke] @4 o F& 98 v
S A wgks pgeith, whge) ¢kEi= UV, PL, FI-IR, SEM, TEM, EDS, SEAD patternE AM&3te] <lghtt.

FEE, HuCLe] 5= 2 AdEgdAe] H7b #, Fo we & el me e fgate &=

F B Afol=E Aojdk A A#EA, A) 1.0 mM Au Conc. in H0 0.7 mL + "7 F%%E 0.3 mL, B) 1.0 ml
Au Conc. in H,0 0.5 mL + ®]7% %% 0.5 mL, C) 1.0 mM Au Conc. in H:0 0.7 mL + #]7 F5% 0.3 mL + A
W34 0.1 mL, D) 1.0 mM Au Conc. in H:0 0.3 mL + w7} 5% 0.7 mL, E) 1.0 mM Au Conc. in H:0 0.5
L + "% 28 0.5 mL + AHEAAA 0.1 mL, F) 1.0 mM Au Conc. in H,0 0.1 mL + "7 & 0.9 L, G)
1.0 mM Au Conc. in H0 0.9 mL + V7 F&E 0.1 mL, H) 1.0 mM Au Conc. in H,0 0.5 mL +
mL + NaOH 2M 1 mLo]t}.
L 2v 29FRYy FE5E, HACLS s=dEel & Py wE v gAre] B W Ato]=2E Aojd FA A
24, A) Plant extract (10%) in H,0, B) 10 mM-HAuCl, (90%) in H,0, C) 0.1 mmol, D) 0.5 mmol, E) 1 mmol,
F) 5 mmol, G) 10 mmolo]t}.

at7] & 32 UV &R1g dyjolr, = 4= PLE ERIgH Aajejr}.

<A 7} (Si0,) Yz do]ZA AR} (hydrophobic nanoporous silica aerogel (HNSA))S] A <>

Silica gel60 (230 ~ 400 mesh) (1 YH)ES Z=F o] Y, NaHC0; (2.1%95)S H7} & 50 ColA A7 B9
aRkgth W § A deom ARl F, Qi EE 7AMS HUbske] pH 4 ~ 5® ke wkge] gRE
|

UV, PL, FT-IR, SEM, TEM, EDS & A}&3&le] selgtt}t. 317] = 5= A7l Yyx=YAte] TEM ojnjx|o|w &7
2 SEM EDSE &3k A7l v YAE A3 Azjolrt,

<27t (8i0,) Y= doj=2A AAH+AEZEA (D-LAE) 283 FAdl>

Silica gel60 (230 ~ 400 mesh) (1 @) ZFo] Yar, NaHCO; (2.19)S A7} & 50 ColA 1A F¢

AT, e F, g

AE D-LAEE Ael7h 8919 0.4% FER A7k F vhe, o 107 AR wurdh A4
5 ; whg

3 Aeow A3 &, QA Ee FAMES HUste] pH 4 ~ 5® SEET. whE-9] %E% UV, PL, FT-IR, SEM,
TEM, EDSE AR&-8to] &gtt. sbr] = 72 47 §ddol wet s v 53 <
& 1% Anolrt.

<A o>
Axfoll D-LAE Ag3 E o] wE v EAE 7] = 9 o] Ao
ki

Z}z}o| tjste]  RKCL-FIR-1002:2018; A&

X1
Al Al AR Aa4d3 7
B 24X % Al
(CFU/mL) (CFU/mL) FAR oy
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A BLANK KCL-FIR-1002 |1 gy 10’ 1.9%10° - 37+0.2
ot g 12018 : ' (C)

AZ [ SNp 1 810" <10 99.9

3} AN L S _

02%90 BLANK 3.5%10" 5.9%10"
03z
AZ [ SNp 5 5%10" <10 99.9

Aot BLANK 1.9%10" 1.4%10° -
03z
AZ [ SNp 1 910" <10 99.9

[0223] A7) (& 1] dist A3 AFRS 817] = 8ol 42 yepdIlorn, [ 1] ¥ = 8ollA g7t (Si0y) Y= oo
3}

24 Aol D-LAE 488 ¥ wgel whe v BA7t e el Mg $4Ee dA% 5

[0225] (2) 3t &4 =4 A3 - Paper disc assay (Y23 3AHH)
[0226] 2 dge] 2AEY g I SAYHS durdo® o] AMEEE Paper disk assay (Y= 3AHH)E
AREEEl o e XA d7] (& 2]9 14T FFE U R ZASQlrE. AA wiH| oA e o mg
A 20 uls HIWH| n2A Z=oete] FFEAIZCE. WA mWe Ea® AA 8 mme] B Fo] yia
(Advantec paper disc)E %2 H, o A Hi Fol tiAe] 20 weo] S3ES 2833t WS
2o ghs=o] wiekst 3 paper disce] S TS FY< inhibition zone2| AL FAHEAC}
¥ 2
[0227] T Gram Type Species Strain media
1 negative V. cholerae N169961 ATCC 39315 LB
2 negative S. typhimurium CDC 6516-60 ATCC 14028 LB
3 negative E. coli 0157:H7 ATCC 43889 LB
4 negative E. coli 0157:H7 ATCC 43890 LB
5 negative E. coli 0157:H7 ATCC 35150 LB
6 negative S. boydii NCCP 14745 TSB
7 negative S. flexneri NCCP 14744 TSB
3 negative P. aeruginosa PAl4 ATCC 15692 TSB
9 positive E. faecalis MMH594 TSB
10 positive L. monocytogenes ScottA ATCC 45954 TSB
11 positive S. mutans MT8148 TSB
12 positive S. aureus (MSSA) RN6630 TSB
13 positive S. aureus (MRSA) w2 TSB
14 positive B. subtilis CCARM 0003 TSB
#* 3
[0229] Diameter of D-LAE L-LAE DL-LAE D-pro-dode L-pro-dode
inhibitory
zone (mm)
V. cholerae X X X 14.0 14.5+0.5
S. typhimurium 10.0x0.5 11.0x0.5 12.0x0.5 11.0 11.0
E. coli (43889) 11.0x0.5 11.0x0.5 10.5x0.5 10.0 10.0
E. coli (35150) 13.0x0.5 12.5x0.5 12.25%+0.25 11.0 11.0
E. coli (43890) 11.25£0.25 10.5 10.5x0.5 10.0 10.0
S. boydii 11.8x0.2 11.3x0.3 11.5+0.5 X X
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[0232]

[0233]

[0234]

[0236]

[0237]
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S. flexneri 11.5£0.5 11.6£0.5 11.0 10.0 10.0
P. aeruginosa 11.0£0.5 10.6£0.6 11.0 11.75£0.25 11.0
E. faecalis 13.0 12.7£0.3 12.7£0.3 13.75£0.25 13.0
L. monocytogenes 15.0+0.5 14.5x0.5 14.0+0.5 14.5+0.5 13.0
S. mutans 16.0£0.5 15.5£0.5 15.5£0.5 16.0 15.0
S. aureus(MSSA) 16.5£0.5 16.5£0.5 16.25£0.25 14.0 13.5+0.5
S. aureus(MRSA) 15.5£0.5 15.5£0.5 15.5£0.5 13.0 12.0
B. subtilis 14.25£0.25 13.0£0.5 13.0£0.5 12.5 12.0
#* 4
Diameter of D-meth D-ala D-leu D-tyr D-phala
inhibitory —dode —dode —dode —dode —dode
zone (mm)
V. cholerae X 13.0 11.0 X X
S. typhimurium X 11.0 X X X
E. coli (43889) X 11.5£0.5 X 10.5+0.5 X
E. coli (35150) X 11.0 X X X
E. coli (43890) X 11.0 X 10.0 10.0
S. boydii X 10.0 X X X
S. flexneri X 10.0 X X X
P. aeruginosa X 10.0 X X X
E. faecalis 10.0 13.0 11.0 X 10.0
L. monocytogenes 10.0 12.0 11.0 X X
S. mutans 10.0 15.5£0.5 12.5 X X
S. aureus (MSSA) 10.0 13.0 11.0 X X
S. aureus (MRSA) 10.0 14.5£0.5 11.0 X X
B. subtilis X 10.0 10.0 X X
7] [3£ 31¢] Diameter of inhibitory zone (mm)®] -5 7 #5¢] v SH=7 A= FES] 45 94
A5 AEE Yehdl= Afoln, ovk, X2 27|19 D, L, DLE LAES] A9 V. cholerae oA 3=t B4 %
Holx ¢kom D, L & pro-dode®] S S. boydii #ollA] 8HEE Holx] &=t [F 4] 94 X& 77]

@l sl G Y LEhiA 2 Al

A7) [E 314 AA S vre} 7ko] D-LAE, L-LAE, DL-LAE 3}3}Eo] 714 =& Fi4adAdS vehlglon, E3)

Gram positive BlH|Z|o} S} 8 AT 4 Ut

walk, [3F 4] A YEeRE vEe} o], D-aladode Gram positive®} Gram negative BrE||oldl] #3F AHFTA =
E 1S WA D-methodode, D-leudode¥ Gram positive Hre|g|ofowt AHFIAEE 71 AS FQlE <
oh;}

R .

i)
o2
ot
o
it

g E
o
o3t
1
x
T o
-

gato] B o] w2 3= o4 &
Fe 2ol HlFE-S 96-U Z o] Eo|

09

@

=

=4

o

2.

o

=

tlo

og

oX

=
TR

=
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[0241]

[0242]

[0243]

[0245]
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(4) MBC (Minimum Bactericidal Concentration) HAAHsE &

HAE 8 vidkE wiAE Setew dEdsta, #5

# 5
MIC (ug/mL) D-LAE L-LAE DL-LAE D-pro-dode L-pro-dode
V. cholerae X X X 25-50 50
S. typhimurium 25 50 25-50 50 50
E. coli (43889) 25-50 50 50 50 50
E. coli (55150) 25 50 50 25 25-50
E. coli (43890) 25 25 25 50 50
S. boydii 25 50 50 X X
S. flexneri 50 50 50 100 100
P. aeruginosa 12.5 12.5 12.5 50 50-100
E. faecalis 25 25 25 25 25-50
L. monocytogenes 12.5 12.5-25 12.5-25 25-50 25-50
S. mutans 12.5 12.5 12.5 12.5 12.5
S. aureus(MSSA) 6.25 6.25 6.25 12.5-25 25
S. aureus (MRSA) 3.13 6.25 6.25 25 25
B. subtilis 12.5 12.5 12.5 50 50
#6
MIC (ug/mL) D-meth- D-ala- D-leu- D-tyr- D-phala- Gentamicin
dode dode dode dode dode
V. cholerae X 50 X X X 12.5-25
S. typhimurium X 50 X X X 25
E. coli (43889) X 100 X X X 6.25
E. coli (35150) X 25 X X X 12.5
E. coli (43890) X 25-50 X X X 6.25
S. boydii X 50 X X X 6.25
S. flexneri X 50 X X X 6.25
P. aeruginosa X 50 X X X 25
E. faecalis X 25 X X X X
L. monocytogenes X 25-50 X X X 3.13
S. mutans X 12.5 X X X 50
S. aureus(MSSA) X 12.5-50 X X X 1.56
S. aureus(MRSA) X 12.5 X X X 1.56
B. subtilis X 100 X X X 3.13
] [ 5] 2 [% 2 e w2 3 Ee MICE Yedls 2324, X2 278 &2 MIC gte] 256

o] hds] oAld wiAlE AdEste] 96 4 &7
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[0249]

[0250]
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olE (well plate)o] =2aldtt. =2hgl Hix| oA Aolgl= # 42 =AU, MBCY 43 9] MIC 439}
VA 2 S5 E g Aol Al Alatel digh derEe] w38 on| gt
2z 7

MBC (ug/mL) D-LAE L-LAE DL-LAE D-pro-dode L-pro-dode
V. cholerae X X X 50 50
S. typhimurium 25 50 50 50 50
E. coli (43889) 50 100 50 50 50
E. coli (35150) 50 50 50 50 25
E. coli (43890) 25 25 25 50 50
S. boydii 50 50 100 X X
S. flexneri 50 100 50 100 100
P. aeruginosa 50 100 50 50 100
E. faecalis 50 50 25 25 50
L. monocytogenes 25 25 25 50 50
S. mutans 50 50 50 12.5 12.5
S. aureus (MSSA) 25 50 25 25 25
S. aureus(MRSA) 12.5 50 25 25 25
B. subtilis 12.5 12.5 12.5 50 50

#Z 8
MBC (ug/mL) D-meth— D-ala- D-leu— D-tyr- D-phala-
dode dode dode dode dode

V. cholerae X 50 X X X
S. typhimurium X 50 X X X
E. coli (43889) X X X X X
E. coli (35150) X 25 X X X
E. coli (43890) X 50 X X X
S. boydii X 50 X X X
S. flexneri X 50 X X X
P. aeruginosa X 50 X X X
E. faecalis X 50 X X X
L. monocytogenes X 50 X X X
S. mutans X 25 X X X
S. aureus (MSSA) X 50 X X X
S. aureus (MRSA) X 50 X X X
B. subtilis X X X X X
A7) (% 7] 2 [ 8] & Wgo W &9 MBCE YEMH ZAIEA, X2 #7]d FES X2 37" &
< MBC #tel 256 ug/mL o]dolAv, it GAHEE UERAl ¥ 450l
(5) #FE EFEE Mefarland (0.08 ~ 0. 1= 1 X 10 CFU/mL) & @3o] Ao ALgalglon, AHUZe] &
T 4, 8, 16, 32, 64, 128, 256, 512 ug/mLE A|ZF3st ALgEa, AFMEZS HyFE LB BROTHE
g5 ARl AR #re Rt EFdEd held #FE 1 x 10 (UL Axstel 1§
om, #FE B-coli (ATCC 8739)% A}o%}%’t}. AHg¥l WiAE BD DIFCOARS] LB BROTH MILLERE AH§8tar, =
T Aste] Alg ] 28359 9™ | micro plate reader= PERKIN ELMERAF2] VICTORX3E &S A3} T},
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[0255]

[0257]

[0259]

[0261]

[0263]

[0264]
[0265]

[0266]

[0267]
[0268]
[0269]

[0270]

[0271]
[0272]

[0273]

[0274]
[0275]
[0276]
[0277]

[0278]
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AE e 96-well plated] ZF A M% 50 WLE 7heta 1 x 106 CFU/mL o #FE 50 L2 steta 3
Hafol 7t APNER FFY FEA 1

32, 64, 128, 256 ug/mLo]lil, 59 FE+ 5 X 10 CFU/mLelt}. €4 tFR+o® 5 X 10 CFU/mLe sX%9
32 AMEET, FHdzToz HFE LB BROTHE 37 wjdste] =Ao] Algsigich. wjgs AlgAns

micro plate reader 570 nmol|A] =33} B s =A 3T},

(7) D3 LAE<} DL LAE«] A5 tgtollA MICE &0t A7, 22 MIC ¥ (32 ug/mL)dlA SHEE &2
@ % glont, B BE (16 ughl)AA FYES] Aolrk 20 e AL elstgion], oF = 1094 Hg
F sle,

(8) D, DL, L@ EUAS] MICE &R1% A3, e MIC (64 ug/mL)ellA F3%=7 L, DL, D ¥ o= dAs
A S7kehs As gdsislen, of2 = 11004 e = 9},

(9) DY ZEH3, DE <Ehde] 7}%%‘?4 AA =] Dodecyl 71E X|3k3te] HCIZ FA12]d A3 MIC kel o]
W <2 DF LAES} e MICE Hol:= Aoz delglglon o8 & 1204 3+

\<

(10) s}7] = 132 LAES] FFolEAT), s A%, 3RE4d Axoxe ZAde digt Hr7t Axp=A], ot
Cell Counting Kit-8(CCK-8)& o83 ME 54 H/PH2 317] = 149} o] HhE A=z o] FoZIt},

CCK-8 71E9] MEF ANt B AE 52 9 AxE 54 24 gighuch A 22 daks og3 2.
-4 Ws AA TREF

1) 969 ZlolEo] AxE HE (100 pl/wel)S ¥
el (5 ©AlelA wg S ™Yk, Vs IFHolE
2) CCK-8% EBH 9 e FxolA $Z2% 45 37 ColA ssdrt.
3) ZYolES] 7} o] (K-8 &9 10 WS 73},

4) QlstHlolEol A ZH | ES 1-4 A7k Fet SlFu]o]ddt),

5) o]z ZelolE eHE Abgelel 450 mol N EHES S, delnl ol AE AEL EFE WA
de dolHE ALgsle] ng T Fuldt,

- AE S R AE 5 B ITRES

1) 96-4 Z#o]|Eo] 100 w2l AE e (5000 AE/well)S Eufdict.

2) 7h5 QUFFHIOTE (37 T, 5 % COolA 24 AZF B9t Ze|o|ES Abd ]t
3) 10 nle] te s 54 EFS ZHolEY uf wix|o] Hrigict.

4) QlitulolElol ) A A3 AZF Fk (24, 48, 72A13F) ZHO|EE w43},

5) CCK-8% WA ek == FxolA 529 49 37 CollA AU},

6) ZdlolE9] 7} Aol 10 we] CCK-8 &4e H7hgte}.

7) AtHlolE oA 1-4 AIZE Fot ZHO|EE Hgdtt. wiolaw ZolE 2t)E AR&Ste] 450 molA FF =
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[0280]

[0281]

[0283]

[0285]
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i 448 ol 4% nAg ojux £4>

EZAS 10 ~ 20 nm ©]3}2] gold particle 0.1 ~ 1 mM F=o] ¥ @Ho w& 3gE (AW &
E. Col i(g)ol A&t § 2443 & Axdol] FF 4 3}% A& TEM

Ak, 7] = 15 B % 168 SOt 5 U=t AWEdA sietEe] EEHU
gk, I 179] TEM EDXE Eshe] 2 el mel e v 53A7E 5 e gdatel] =3

(2) o]¢k #o] & Aol wel 5 ywSiAtel setes =xste] FA4E v HEA vAE el &7 R
aidol ASE 371 & 189 TEMS Fal &1 + QUrt.

(3) ®@, ¥ odgel meh F Al FFRE EEst] AT e BFAZ VAR Wl FFA 1 &
7} 45 o) = 19 2 209 MIC AFE Seto] e 5 ik
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4 & L] 10
Energy [keV]
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CCK-8

Addd 106 (ol OCHAE solution
to eoch wioll of plote

RIS { 1000 L Wl B 'Oec-wee il Dlaiber)

Incubate 1-4 hr.

Remave 100 | from the last wall
100l 100l 400 pl which contains ealls.

YN

SEE - SEs

Cell suspension 100 i
Media 100 pi

Nurizer of Cells / well 25 x 104 1.25x 0! G2x 100 Jf x40 --------- 0 cells/mi

Ionrnvnc- gcc-iunchomnal grou)

{ & ) Mionpokir enwie orimsont Iz""‘*-..——-""'—-.r""'"—-\.— .~ lipic] chain |
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