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Scheme S1. Scheme of query used in CSD database search containing ornithine moiety.



Figure S1. Molecules arrangement in the crystal of (1).

Figure S2. The intermolecular hydrogen bonds in the assymetric unit of (1) [symmetry codes: (i) %+x, 3/2-y, 2-z; (ii) 1-X, -1/2+y,
3/2-z; (iii) —x, %+y, 3/2-7].
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Figure S3. Supramolecular synthons in the assembly of (1). For clarity, hydrogen atoms not involved in the inter-contacts were

omitted.



Figure S4.  Ligand (difluoromethylornithine) interactions in the complex of ornithine decarboxylase with alpha-
difluoromethylornithine (2TOD.pdb) (Grishin, 1999).
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Figure S5. Frequency of occurrence concerning synthons.
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Figure S6. Full FP plots of all studied crystals.
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Table S1. Basic information concerning ornithine derivatives retrieved from the CSD.

BAPKUB

77

ORNBDL10

CSD ref. code formula Crystal system Space Unit cel parameters/A4; °] z R1 T
group
BAPKIP tris(1-carboxybutane-1,4-diaminium) dinitrate bis(sulfate) [tris(ornithine) dinitrate bis(sulfate)]
C15H4oNgO%0S, hexagonal P63 a =10.0952(8) 2 4.84 room
b = 10.0952(8)
¢ = 17.7907(16)
=90, =90, y=120
BAPKOV bis(1-carboxybutane-1,4-diaminium) dichloride sulfate [bis(ornithine) dichloride sulfate]
C10H2CI,N4OgS, monoclinic Cc2 a =13.9500(6) 2 248  room
b =9.2300(4)
¢ =9.3169(7)
o=y =90, #=127.260(1)
BAPKUB bis(1-carboxybutane-1,4-diaminium) dibromide sulfate [bis(ornithine) dibromide bis(sulfate)
CyoH2gBroN4OgS, monoclinic C2 a=14.129(2) 2 7.36 room
b =9.389(1)
¢ =9.437(3)
a=y=90, #=127.628(5)
BEZQOO L-Ornithinium hexafluorosilicate monohydrate
CsH16FgN»O3Siy orthorhombic P2,2,2, a=6.1310(1) 4 3.28  room
b =9.8651(2)
¢ = 19.4339(3)
o=p=y=90
BIHYEX L-Ornithinium sulfate monohydrate
CsHq6N,0;S, orthorhombic P2,2,2, a =6.1589(2) 4 5.87 room
b = 9.682(6)
¢ =18.714(6)
a=p=y=90
CAPRAM L-Ornithine L-aspartate hemihydrate
CyH2oN306 499 monoclinic Cc2 a=21.858(2) 4 4.1 room

b =4.718(1)
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c = 18.046(2)
a=y=90, f=137.4(1)

bis(L-Ornithinium) chloride nitrate sulfate

C1oH2sCIiNs 041 S, monoclinic C2 a =13.872(5) 2 3.83
b = 9.578(6)
c=9.178(1)
a=y=090, §=125.350(14)

N-(9-Fluorenyl)methoxycarbonyl-L-ornithine hydrochloride diethyl ether clathrate

C,oH,3N,0,", CI, monoclinic P2, a=5.094(1) 2 543
C4H100 b= 15499(3)
¢ =15.575(3)

a=y=90, #=96.74(3)
1-carboxybutane-1,4-diaminium bis(2,4,6-trinitrophenolate) [L-ornithinium dipicrate]

C17H18N3015 monoclinic P21 a= 73909(4) 2 3.49
b = 14.0725(7)
¢ = 11.7089(6)
a=y =090, §=104.655@3)

catena-[(5-ammonio-2-(difluoromethyl)norvalinato)-(m-chloro)-dichloro-copper monohydrate]
[catena-[(m-efflornithine)-(m-chloro)-chloro-copper(ii) monohydrate]

monoclinic Cc a=13.130(1) 4 1.58
(CeH12Cl,CUF;N205), b =12.186(1)
"H0 ¢ =8.193(<1)

a=y=90, f=118.36(<1)
2,5-diammoniopentanoate 4-carboxy-2-oxobutanoate

C10H18N207 monoclinic PZ]_ a= 154326(3) 4 4.7
b = 5.2015(1)
¢ = 16.2067(3)
a=y =090, §=91.986(L)

L-Ornithine L-aspartate monohydrate
CgH21N307 ’[I’iCliniC P-1 a= 4718(1) 2 -
b =11.181(2)
¢ =12.653(2)
o =102.8(1)
£ =100.7(1)
y = T77.8(1)

DL-Ornithine hydrobromide

CsH13N,0," Br monoclinic P2,/c a=12.180(20) 4 13
b =7.880(20)
¢ =11/610(20)
a=y=90, f=133.65(33)

DL-Ornithine hydrobromide
monoclinic P2,/c a=9.388(9) 4 7.3
b =7.901(8)
¢ =11.663(13)
a =y =90, #=109.83(25)

L-Ornithine hydrochloride

CsH13N,0," CI monoclinic P2, a =10.005(10) 2 4.0
b =7.992(6)
¢ =5.000(10)
a=y=90, f=96.98(5)

L-Ornithine hydrochloride

CsHi3NL0,", CI° monoclinic P2, a=4.990 2 6.4
b =8.00
¢ =10.00
o=y =90, f=97.00

monoclinic P2, a=9.948(1) 2 0.89
b =7.964(1)
€ =4.983(1)

room

room

room

100

room

room

room

room

room

room

100
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monoclinic

DL-Ornithinium hexabromo-selenium
CsHq4B;gN,0,Se triclinic

L-Ornithine nitrate

CsH13N305 monoclinic

L-Ornithine hydrobromide
CsH13BrN,O, monoclinic

L-Ornitine dipicrate

C17H18NgO16 monoclinic

L-Ornithine D-aspartate monohydrate
CoH21N30; monoclinic

bis(2,5-diammoniopentanoate) hexafluorosilicate [bis(L-ornithine) hexafluorosilicate]

C1oH2s FsN4O,4Siy monoclinic

P2,

P*

P2,

P2,

P2,

P2,

a=y=90, f=83.13(1)

a=9.948(1)
b =7.964(1)
c=4.983(1)
a=y=90, f=83.13(1)

a=10.89(2)
b =7.45(1)

c=11.84(2)
a=1018(3)
B = 100.5(3)
y = 103.3(3)

a = 5.1944(6)

b =7.803(1)

¢ = 11.050(1)
a=y=90, f=98.75(1)

a=10.21
b =8.04
c=4.98
o= 90
p=97.0
y= 90

a=11.692(2)

b = 14.058(3)

¢ = 7.364(1)

a=y=090, f=104.65(2)

a=5.118(1)
b=7.881(2)

¢ =16.025(2)
a=y=90, f=91.78(2)

a=9.846(2)

b = 20.641(4)

¢ =13.789(3)

a=y=90, §=110.67(3)

1.15

3.7

6.4

55

10.69

100

room

room

room

room

room

room

*worse quality (or containing errors) structures

Table S2. Cartesian coordinates (A) of ornithine derivative (1), optimized at the M06/6—-311++G(d,p) level of theory.

The MO06 optimized ornithine derivative (1) in gas phase

4.728254 7.994915
4.723641 5.275528
4.807266 4.362551
2.814411 3.547106
4.897736 2.852706
4.432576 2.004487
3.352609 6.966873
3.505424 6.102550

18.870503
16.032248
15.748489
18.486564
18.078967
18.053636
22.929590
18.593343
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2587087
5.509407
6.352573
2.362523
1.145640
1.091545

-0.006732

-0.947837
0.044898

-0.860198
1.255835
1.305143
2.410703
3.365509
3.641563
4612738
5.451855
6.352545
5.761284
3.980135
5511347
6.362537
5.903040
4.785041
4.682851
3.767244
5.490880
6.529641

14.985577
4.386047
4.492652
5.441091
6.143289
5.448741
6.178612
4510252
4517235
3557079
2.818489
3544583
2.796141

5.680333
6.799240
7.291564
8.201552
7.759553
6.843551
8.507801
8.160951
9.699263
10.279673
10.150168
11.081084
9.411341
9.759367
7.441942
5.170460
5.458897
4.832395
6.505756
3.795612
5.188485
4.516662
6.208748
4.816184
3.725499
5.224566
5.349262
5.000652
4.985612
7.510251
8.997843
9.640104
9.068637
11.024148
11.514823
11.775823
12.858922
11.140135
11.725660
9.757976
9.236890

18.649001
22.286432
22.037719
18.946922
18.429754
17.847608
18.615582
18.200360
19.326386
19.478522
19.834656
20.391857
19.635625
20.018423
18.795109
18.476930
17.222391
17.248045
17.266837
18.352734
19.727871
19.559819
19.803728
21.010887
21.096320
21.007172
22.249637
22.287379
23.150145
22.583515
22.468934
21.675598
21.074777
21.577008
20.940940
22.271221
22.192292
23.057733
23.597040
23.149688
23.738366

The MO06 optimized ornithine derivative (1) in solvated state (CPCM method)

~N 00 B 00 O = 0 o

0.166469
3.926055
4.860711
3.841272
4.858234
5.5651262
-1.352595
1.740567

0.311465
1.184671
1.062531
0.685312
0.890765
0.771413
-1.383301
0.799983

1.669694
2.023178
1.833319
-1.488838
-0.271788
-0.939300
-2.146508
0.104828



1 1.945808 1.316936 -0.742285
7 -0.597009 -2.750403 -0.513749
1 -0.790847 3.179100 0.378827
6 -0.338843 2.025803 0.107317
6 0.156311 3.126275 -0.591688
1 1.226602 3.281838 -0.695086
6 -0.715707 4.060572 -1.132408
1 -0.321500 4.920661 -1.664202
6 -2.087970 3.897672 -0.989559
1 -2.768354 4.625822 -1.420222
6 -2.587293 2.805903 -0.289310
1 -3.658889 2.671505 -0.174988
6 -1.716485 1.881427 0.266484
1 -2.095601 1.026210 0.818821
6 0.538841 0.974101 0.709183
6 2.707861 -0.234613 0.442967
6 3.253377 -0.045096 1.865289
1 3.901578 -0.893001 2.112639
1 2.404307 -0.054326 2.552261
6 3.847160 -0.073768 -0.554447
6 2.107458 -1.643759 0.289136
1 2.845212 -2.381529 0.625757
1 1.257439 -1.694877 0.978395
6 1.656897 -1.954149 -1.130530
1 2.518341 -2.218919 -1.757805
1 1.200673 -1.065017 -1.583331
6 0.642624 -3.086355 -1.193611
1 1.039673 -3.990904 -0.722492
1 0.419973 -3.329277 -2.237652
6 -1.485438 -1.870528 -1.027988
6 -2.642853 -1.508446 -0.154468
6 -2.583970 -1.567633 1.237538
1 -1.672540 -1.878250 1.741014
6 -3.668475 -1.157861 2.000753
1 -3.608644 -1.192348 3.083907
6 -4.819377 -0.688563 1.380428
1 -5.665940 -0.366918 1.979242
6 -4.883231 -0.625070 -0.006939
1 -5.781002 -0.257289 -0.493987
6 -3.797632 -1.027382 -0.768811
1 -3.828176 -0.969633 -1.852301

Table S3

Gemetrical parameters (in A and in o) for the n-stacking moieties involved in the =" interactions forstudied compounds.

Cgl-CgJ?® symmetry CgCg° Cg(l)-perp®  Cg(d)-per™ o i

(1)




Cgl Cgl X, Voty, 3/2-Z 5.8060(19)  0.7192(13)  -4.4381(13) 62.45(15) 40.1 82.9

Cgl+Cg2 -1/2+x, 3/2-y, 2-z 5.744(9) 1.9329(13)  5.054(10) 45 28.4 70.3
Cg2Cg2 -1/2+x, 5/2-y, 2-z 5.843(14) 2.726(11) -5.293(11) 52 25.1 62.2
EXOFAY*

Cgl-Cg2 1+x,y,z 4.048(6) -3.480(4) 3.558(4) 2.3(5) 28.5 30.7
Cgl~Cg3 14X, y, Z 4.838(7) 3.516(4) -3.549(6) 1.1(6) 42.8 43.4
Cg2-Cgl 14X, Y, Z 4.049(6) 3.559(4) -3.480(4) 2.3(5) 30.7 285
Cg2-Cg3 14X, Y, Z 4.652(7) 3.549(4) -3.431(6) 2.2(6) 42.5 40.3
Cg3-Cgl 14X, Y, Z 4.837(7) -3.549(6) 3.516(4) 1.1(6) 43.4 428
Cy3-Cg2 14X, y, Z 4.651(7) -3.431(6) 3.548(4) 2.2(6) 40.3 425
GOTFAY

Cgl-Cg2 XV, Z 4.2034(10) 3.4096(8) -3.7073(7) 9.91(8) 28.1 35.8
Cg2-Cgl 14X, Y, Z 4.2121(10)  3.6061(7) -3.6559(8) 9.91(8) 29.8 311
TEFMIA

Cgl-Cg2 X, -1/2+y, 2-z 4.191(3) 3.6832(17)  3.3926(17) 9.78(19) 36 28.5
Table S4

Gemetrical parameters (in A and in °) for the other n-stacking moieties forstudied compounds.

Y-X"Cg symmetry X(H)Cg Y-X"Cg Y Cg
1)

C14-05-Cgl V4tx, 3/2-y, 2-2 3.545(3) 99.27(19) 3.941(3)
EXOFAY

C8-H15Cg2 1+X, Y, Z 2.82 143 3.649(9)
C22-H27Cg3 X, -1/2+y, 2-z 2.99 130 3.69(4)
GOTFAY

N3-06"Cg2 1+X, Y, Z 3.769(3) 73.57(16) 3.618(2)
TEFMIA

N5-011+Cgl -x, Yaty, 1-2 3.763(6) 74.0(3) 3.621(5)
N5-012Cgl -x, Yoty, 2-2 3.996(7) 81.4(4) 4.002(5)

¢ distance between ring centroids [A], ¢ perpendicular distance of Cg(l) on ring J [A], ¢ perpendicular distance of Cg(J) on ring I [A], ' dihedral angle between
planes | and J [°], ¢ angle between the centroid vector Cg(l)~Cg(J) and normal to plane | [°], " angle between the centroid vector Cg(l)~Cg(J) and normal to
plane J [°].

Table S5. Galley of ornithine-based synthons (selected, below 20-membered). Synthons without participation of ornithine moiety

are grey.



name synthon interactions
(1) C) N2ornithine-H20(nm) " O5(.c=0)
C(6) OA4ornithine-H41 .coor) "O2(.om
C(?) 02'H21(—OH)M01(—C=O)
C(9) C3-H3(carom) "O3(.coomy
level 2 C*(9) 02-H21(.ony"Ol(.c=0) & O4ornithine-H41coom) "O2(on
C22(12) 02-H21(_0H)‘”Ol(_czo) & C3'H3(-Camm.) "'O3(.COQH)
C?(13) O4omithine-H41 (.coor) "O2.on) & C3-H3(.carom.) "O3(coom)
C%(15) O4omithine-H41 (.coor) "O2.on) & C3-H3(.carom.) "O3(coom)
C%(16) 02-H21(ony "Ol(.c=0) & C3-H3(carom) "O3(coon)
C’,(18) O4omithine-H41.coon) "O2(.oH) & N2ormithine"H20( Ny " O5(.c=0)
C%(19) 02-H21.ony 'Ol (.c=0) & NaornithineH20(nH) "O5(c=0)
R%(13) 02-H21ony 'Ol (.c=0) & O4ornithineH41(.coon) O2(.om)
(2) S(6) C6-HB6A 02
C(5) *N9-H9B 02
*N9-H9C 02
C(6) C6-H6A 010
C(8) N8-H8B 010
D(2) *N9-H9ACl1
*N8-HB8ACl1
*N8-H8CCl1
*C7-H7ACl1
*C6-H6BCl1
*C5-H5A Cl1
Level 2 ch,(4) *N9-H9B 02 ¢ N9-HIC 02
*N8-H8A CI1 ¢ N8-H8CCl1
C',2(5) *N8-H8A Cl1 ¢ C7-H7ACI1
*N8-H8CCll z C7-H7ACI1
*C6-H6BCI1 ¢ (C7-H7ACl1),
*C5-H5ACI1 ¢ C6-H6BCl1
C'4(6) *N8-H8C Cl1 ¢ C6-H6BCl1
*C5-H5ACI1 ; C7-H7ACI1
C'2(7) *N9-H9ACI1 g C6-H6BCl1
*N8-H8ACI1 g C5-H5ACI1
*N8-H8CCl1 g C5-H5A Cl1
C',(8) N9-H9A ClI1 ¢ C7-H7ACl1
C'2(9) *N9-H9ACI1 ¢ N8-H8A-CI1
*N8-H8CCl1 g N9-H9A CI1
C?,(9) *N9-HI9B 02 ¢ C6-H6A 010
*C7-H7A Cll g C6-H6A 010
C?,(10) N9-H9B 02 g N9-H9C 02
C?,(11) *N8-H8B 010 ¢ N9-HIB 02
*N9-H9B 02 ¢ C6-H6A 010
*N8-H8B"Cl1 ¢ N9-H9C 02
C?,(13) N8-H8B 010 g N9-HI9B 02
C?,(14) N8-H8B 010 g C6-H6A 010
C3,(14) (N9-H9C02), ¢ (N9-H9B02),
C*4(20) (C6-HBA~010), ¢ (N9-HIB02),
R',(6) *(N9-H9A Cl1), ¢ C5-H5ACI1
*N8-H8A...Cll ¢ C6-H6BCl1
*N8-H8B 010 ¢z C6-H6A 010
R?,(11) N9-H9C 02 ¢ C6-H6A 010
R%(13) N8-H8B 010 g N9-H9C 02
R%,(14) (N9-H9B02), g N9-H9C 02
R*,(20) (N9-HIB~02), ¢ (C6-H6A...010),
D%(10) *(N9-H9A Cl1), ¢ N9-H9B 02
*(N9-H9A CI1), ¢ N9-HIC 02
D%(11) *C6-HB6A 010 & (C6-HEBCl1)?
*( C5-H5A"CI1), ¢ C6-H6A 010
D%(12) *N9-H9B 02 ¢ (C5-H5ACl1),
*N9-HIC 02 ¢ (C5-H5ACI1),
D%(13) *N9-H9A ClI1 & C6-HB6A 010

*N8-H8A Cl1 & N8-H8B 010
*N8-H8B 010 & (N8-H8C ClI1),
*N8-H8B 010 & (C7-H7ACI1),



BAPKIB

level 2

D%(14)

D%(15)

D%(16)

D%(18)

D(2)

D(3)

D?(5)

R%(15)
C'x(9)
C%x(9)
C?%,(10)
C%(11)

C(14)
C%(9)

C?3(15)
C%(11)

C%(19)

C%(12)

C’,(14)
C%(18)

C’4(20)
C'4(12)

C'4(18)

R%(7)
R%,(10)
R%(19)
R’(12)
R%(18)
D?(5)

*N8-H8B 010 & C6-H6A 010 & C6-H6BCI1

*N8-H8B 010 & (C5-H5ACl1),

*C6-HBA 010 & (C7-H7ACI1),

*N9-HIB 02 g (C6-H6BCI1)2

*N9-HIC 02 & (C6-H6BCl1),

*(N9-H9A Cl1),  N8-H8B"010

*(N8-H8A“CI1), o C6-HBA 010

*(N8-H8CCl1), & C6-HEA 010

*N9-H9B 02 ¢ (C7-H7ACl1),

*(N8-HB8CCI1 g N9-HIC 02 ¢ C7-H7ACI1

*(N8-H8A...Cl1), ¢ N9-H9B 02

%(N8-H8C “CI1), & N9-HIB 02

*(N8-H8A...Cl1), ¢ N9-HI9C 02

*O1-H1(coon) "O8sos

*Nl-H3(_NH3+) "'OGA(304)

*N1-H4(nH3+) " O8A(s0s

*NZ-HlZ(_NH3+) "'OGA(504)

*N2-H13(nH3+) O3 nosy

*N2-H14(nH3+ " O4(nos)

*CZ-H5(_CH)MO5(504)

*C5-Hlo(_c|.|2) ‘”07(504)

*(C2-H2(.chy "O5(sos))2

*(C5-H10(.crz) ~"O7(s04)2

*O1-H1(coon) "O8(sos) & O1-H1( coom) O8As0s

*N1-H3(nH3+) "O6As04 & N1-H3(NH3v) 06504

*N1-H4(nps+y "O8A(sos & N1-HA(nHz+y " O8(s04)

*N2'H12(-NH3+) "'06(304) & NZ-HlZ(.NH3+) "'OGA(304)

*N2-Hl3(.NH3+) WOSA(-NOI{-) & NZ'H13(.NH3+) "'03(.[\]03.)

*N2-H14(npz+ " O4(nos,) & N2-H14(nmss) "O4ANos,)

(N1-H5¢nH3+ 02 (-coon) omithine)2

N1-H3(nHs+) "O6As04) & N2-H12(nmss) " O6As04)

O1-Hl(.coon) "O8sos) & N1-H4(nhs+) " O8Asos)

N2-H12(npz+) " OB(sog) & C2-H2(.cry " O5s04)

*01-H1(coon)"O8sos) & C5-H10(.chz) "O7(s04)

*N1-H3(nhss "O6As04) & N2-H12(Nmss) OB (s0s)

(C2-H2(.cH) "O5(sos))2 & (C5-H10(cHz) "O7(s04))2

N1-H5(nHz+) “"O2(.coon) ornithine & (C2-H2(cry "O5(s04)2

N1-H5(nHs+) O2(.coon) arnithine & (C5-H10(crz) "O7(s0s))2

*N1-H5(nH3+) "O2 (.cooH) ornithine & N1-H3(nHa+) "O6(soay & N1-H3(nHz+) "O6As0s)
*N1-H4(nhz+) "O8(so4) & N1-H4(npav) "O8A(s04) & N1-H5(NHz+) "O2(coom) ornithine
*N1-H5(nH3+) "O2 (.cooH) ornithine & N2-H13(nHa+) O3 (no3y & N2-H13( nHa+y O3B nos,
*N2-H14(nH3+ "Ol.coomy ornithine & N2-H14(npz+) "O4B(no3) & N1-HS(nH3+) "O2(.coom) ornithine
*NI1-H4( sy “O8Asos) & N1-HA(npsy “O8Bsos & (C2-H2(.cry"O5s04)2
*N2-H12(n3+) " O6Bsos) & (C5-H10(chz) "O7(s04))2

*N2-H14(nh3+) O4(nosy & (C5-H10(chz) O7(s04):2

O1-H1(.coor) O8(so4) & O1-H1(coor) "O8A(sos & (C2-H2(cry "O5(s04))2
*N2-H13(nH3+) "O3(nos) & N2-H13(nHs+) "O3A(nos-) & (C2-H2( cry " O5(s04))2
*N1-H3(nh3+) "O6(sos) & N1-H3(nHzs) "O6A(s0s) & (C5-H10(chz) "O7(s04))2
O1-H1(coon) O8so4) & (C5-H10(.crz) "O7(s04)2

*N1-H3(nH3+) "OB6(s04) & N1-H3(nH3+) "OB6As04) & N1-HA(NH3sy "O8(s04) & N1-H4(NH3s) " O8A 04
*N2'H12(-NH3+) '”06(504) & NZ'HlZ(-NH3+) "'OGA(504) & N2-Hl3(_NH3+) WO3(-N03-) & N2'H13(_NH3+) '"03(_N03_)
*N2-H12 s+ O6(soay & N2-H12(npzvy " OB6A(s0s) & N2-H14( w3y O nosy & N2-H14(\hsey “O4B(nos,
*N2-H13( s+ O3 nosy & N2-H13( nH3n "O3Ano3) & N2-H14( Nz "O4(nosy & N2-H14( nan " O4A o3,
*N1-H3(nH3+) "O6A(s04) & N1-H3(nH3+) "O6Bs04) & O1-H1(coom)y O8(sos & O1-Hl coon) " O8Asos
*O1-H1coory "O8(sos) & O1-H1(coom) O8Asos & N1-H5nH3n "O2(coom)

*N2-H12( N3+ O6B(sos) & (C2-H2(.cry "O5(s04))2 & N2-H12( s+ " O6A(s0s)
N1-H3(nHa+) "O6A(s0s) & C2-H5(.chy "O5s04)

N1-H4(nma+) "O8A(sos) & C5-H10(.chz) "O7(s0s)

N1-H5(nHz+) “O2(.coon) ornithine & N2-H12( nHa+) "O6(sos) & N2-H12( nps+) "O6A(s0s)
N2-H13(nh3+) " O3Anoz, & (C5-H10(cro) " O7(s04))2

N2-H14(nhs+) " O4noz) & N2-H14(nas) " O4A oz, & (C2-H5¢chy "O5(s04))2
*N1-H4(nps+) "O8A(sos) & N1-H3(nHz+) "OB6A(s0s)

*N2-H12(nH3+) "O6A(s04) & N2-H13(nH3+) " O3(nosy

*N2-H12 nH3+) "O6A(s04) & N2-H14(npzvy " O4(nosy

*N2-H13(np3+ O3 (nos-) & N2-H14( nmsy) O4(nos,



BAPKOV

D?(6)

D*(7)
D%(8)

D%(9)

D%(10)

D%(11)

D%(7)

D?(8)
D?(9)

D?(10)

D%(8)

D%(9)

D%(11)

D%(12)

D*(13)

D%(14)

C(4)
C(8)
R%(12)
D(2)

*N1-H4(npzy

O8A(s04) & C2-H5(chy "O5s04)

*NZ-HlZ(_NH3+) "'OGA(504) & C5-H10(_CH2) "'07(304)
*N2-H13(nH3+) O3 (nosy & (C5-H10(chz) ' O7(s04)2

*NZ-H14(_NH3+) "'O4(.N03_) & (C5-H10(_CH2)

O7(s04)2

O1-H1(.coom "O8sos) & C2-H2(.chy "O5s04)

*O1-H1 coomy "
*C2-H2(_CH)“'05(504) & C5'H10(.CH2) .

O8so4) & N1-H3(n3+) "OB6A(s04)
'O7(s04)

*NZ-H13(_NH3+) -“03(-NO3-) & C2'H2(.CH)”'05(504)
*N2'H14(-NH3+) "'04(.N03_) & C2-H2(.CH)"'05(504)

*Nl-H3(.NH3+) v
*Nl-H3(.NH3+) v
*Nl-H4(_NH3+) .
*Nl-H4(_NH3+) a
*Nl-H4(_NH3+) ;
*O1-Hlcoon”
*O1-H1 coomy "
*O1-H1 coony "
*0O1-H1 coom "
*Nl'H4(-NH3+)

'O6As04) & N2-H13(.nH3+ O3 nosy
'OGA(304) & NZ-H14(.NH3+) "'04(_N03.)
'OSA(304) & NZ-HlZ(.NH3+) "'OGA(504)

"O8A(s04) & N2-H13 (N34 O3 (no3,)
‘O8A(s04) & N2-H14( N3+ O no3,

‘O8(s04) & N2-H12(.\p3+) "O6A 504
O8(s04) & N2-H13(nH3+) "O3(no3y
O8(s04) & N2-H14(nH3+) O (no3y
O8s04) & N2-H14( N3+ " O4nosy
08B (s04) & (C2-H5(.cry "O5(s04))2

*N2-H12( N3+ " 06Bsos) & (C5-H10(chz) O7(s04)2

*NZ'H13(_NH3+)
*N2-Hl4(.NH3+) .

O3A(no3y & (C5-H10(.cHz) "O7(s04)2
"O4A (o3 & (C5-H10(crp) "O7(s0s))2

O1-H1(coor) "O8A(sos & (C2-H2(.cry " O5(s04))2
*(C2-H2(.chy "O5(s04))2 & C5-H10(.chz) "O7(s04)

*N2-Hl3(.NH3+) v
*O1-Hlcoon”
*N2-Hl3(.NH3+) v
*N2-H14(ppige)
*Nl-H3(.NH3+) v
*N1- H3( NH3+)

*N1-H3 s

*N2- H12( NH3+)
*N2- H13( NH3+)
*N2'H12(_NH3+) :
*N2'H14(_NH3+) :
*N2'H13(_NH3+) :
*N2'H14(.NH3+) :
*Nl'H4(-NH3+) -
*N2'H12(-NH3+) v
*N2-Hl4(_NH3+) .
*O1-Hl(coon”
*Nl-H3(_NH3+) v

*N2-H13(nH3e)
*N2-H14(nH3o
*N1- H3( NH3+)
*N1- H3(-NH3+) v
*Nl'H3(-NH3+) -
*Nl'H3(-NH3+) -
*Nl'H3(-NH3+) -
*Nl'H4(-NH3+) -
*Nl'H4(-NH3+) -
*Nl'H4(-NH3+) -
*Nl-H4(_NH3+) .

*01-H1(coon)"
*O1-H1(coon)"
CZ-HS(_CH)
N2-HB(npz+

(C4'H12(»CH2)
*01-Hl(coon)
*NI1-H2(npse

'068(504) & (C5-H10(.CH2)
‘O6As04) & N4-H3 . NO3) 'O6s04) & N1-H4 . NH3+) 08 s04)

'O3(.N03.) & NZ-H13(.NH3+) "'O3A(.N03.) & C5-H10(.CH2)
"O8(s04) & O1-H1 coon)y " O8Asos) & C2-H2(chy "O5(sos
‘O3A(n03y & (C2-H2(cHy "O5(s04))2
‘O4A N0z & (C2-H2(cHy "O5(s04))2
O7(s04):2

O7s04)

“O6s04) & N1-HA(nH3sy 08(304) & N1-H4(nHas - O8A(so4)
O6A(so4) & N2 H12( NH3+) 06 N2 H13( NH3+) O3B( NO3-)
"O3(no3y & N2-H13(nHa+ - O3A( N0z & N2-H12( 3+ "O6B (504
‘O6(so4) & N2-H12(n3+) "O6A 04y & N2-H14( Np3s) "O4B(no3y
‘O4(no3y & N2-H14(Npav "'O4A( N0z & N2-H12( 3+ "O6B (504
‘O3 (no3y & N2-H13(np3+y “O3A(no3) & N2-H14(np3+y " O4A(Nos,)
‘O4nos) & N2-H14(Npsn " O4A(Nos) & N2-H13 (N3 | O3A( NO3-)

‘O8As04) & N1-H4(nhs+) "O8s04) & C2-H2( ey " O5s04)

‘O6(s04) & N2-H12(nps+y "O6A(s04) & (C5-H10(.chz) 07 (s04)2
.04(-N03—) & NZ'H14(—NH3+) "'O4A(_N03_) & C5'H10(-CH2) "'O7(504)

‘O8(s04) & O1-H1(.coony "O8A(s04) & N1-H3(nH3s) " O6B 504
'06(504) & N1-H3(nHs+ "'06(504) & O1-H1coon) "O8B(sos

03( NO3-) & N2- H13A( NH3+) O3A( NO3-) & C2- H2( CH)’ O5 (S04)
“O4(no3y & N2-H14,. NH3®) “O4A o3 & (C2- H2( -cH) "O5(sos))2
‘O6(s04) & N1-H3(.nH3n "OB6As04) & C5-HI10(cHz) "O7(s0s)

‘O6(s04) & N1-H3(.\H3v) "OB6As04) & N2-H13(\H3v) O3B o3y
‘06Bs04) & N2-H13(nh3+) " O3(no3) & N2-H13(nhs+) “O3A(nos,)
‘06(s04) & N1-H3( N3+ "O6A(s04) & N2-H14(nhsy “O4B(no3,
‘06B(s04) & N2-H14(nh3+) "O4A(N03) & N2-H14(npzs) “Od(nos,)
'08s04) & N1-H4(niz+) " O8A(s0s) & N2-H12(npgs) OB (so)
'08s04) & N2-H12(n3+) ~O6(s04) & N2-H12(nhss) " O6A(s0s)
‘08B (s04) & N2-H13(nh3+) "O3A(N03) & N2-H13( N3+ “O3(nos,)
‘O8As04) & N2-H14(.(\p3vy "O4B(no3y & N1-H4(np3yy "O8(sos
*NI1-H4(npsy ™
*O1-Hl(coony ™
*O1-Hl(coony ™
*O1-Hl(coony ™
*O1-Hl(coon”
*O1-Hl(coony ™

08B (so4) & N2-H14( N3+ "O4A(Nos-) & N2-H4(nha+) 04 (o3,
O8(s04) & O1-H1(.coory "O8A(s0s) & N2-H12( nhs+) "O6B (504
08504y & O1-H1(coom) "O8A(sos) & N2-H13( nH3+) "O3A(Nos,
08B (s04) & N2-H12(n3+) "O6As04 & N2-H12( np3+) " O6(s04)

‘O8(s04) & O1-H1(.coory "O8A(s0s) & N2-H13(nH3s) "O3A(n03,)

O8A(s04) & N2-H13(NHa+) "O3(nos-) & N2-H13((nH3+) "O3A(No3,)

‘08504 & O1-H1(coom) "O8A(sos & N2-H14( N3+ "O4A(Nos3,
‘0403 & N2-H14(npz4) “O4(no3,) & N2-H14(Nhsv) " O4A o3,
02 (-COOH) ornithine

02 (-COOH) ornithine

Ol(—COOH))Z ornithine

O4A (:s0)
Cl1



level 2

D%(3)

D%(5)

C(9)
C5(10)
C%(9)
C?(10)
C(11)
C*(12)

C’3(12)
C%(14)

C’4(18)

C’(12)
C%(14)

C’(16)

C%(10)

C’4(16)

C4(20)

C*4(18)
R%1(4)
R%(8)

*Nl'H3(-NH3+)
*Nl'H4(-NH3+)
*NZ'HS(-NH3+)
*NZ'HS(-NH3+)
*NZ-H6(_NH3+)
*NZ'H7(-NH3+)
*C3-H10 (-CH2)
*(N1-H2(NHaw
*(N1-H4(nHz+

*(N2-HB( iz

*(NZ-H7(.NH3+) a
*O1-Hlcoon) -
*Nl'H3(-NH3+)
*N2'H5(-NH3+)
*N2'H5(-NH3+)
*C3'H10(_CH2)
*Nl'Hz(-NH3+)
*Nl'H3(-NH3+)
*NI1-H4(nHan ™

O1-H1 coon ~
*0O1-H1 coony
*0O1-Hl(.coon
N2-H6(.NH3+)
Nl-H3(.NH3+)
*0O1-Hl(coon
*0O1-Hl(.coon
N2-H6(.NH3+)

O3(s04)

Cl2

O3(s04)

O4As04)

Cl1

Cl2

'O3A(s04)

Cl1),

Cl2),

~CIL),

Cl2),

‘O4A 504y & O1-H1(coony "O4(s04)
03504y & N1-H3(nHa+) "O3A(s04)
03504y & N2-H5(nHa+) "O3A(s04)
O4A(sosy & N2-H5(NH3+) "O4(.sos
O3A(.s04) & C3-H10(cHz) "O3(s04)

Cl1 & N2'H6(_NH3+) ~—Cl1

0O3(s04) & N2-H5( N3+ O304

Cl2 & N2'H7(_NH3+) ~Cl2

‘O4Asone N2-H5(nHz+) "O4A(s04)
"O4A 504y & N1-H3(nH3+) O3 s04)
"'O4(s04) & O1-H1( coon) "O4A(s04 & C3-H10(crz) O304
O2(.cooty omithine & (N2-H6( N3+ Cl1),
03(.304) & NZ'HS(_NH3+) "'O4A(_So4)

" O4A(s04) & N2-H5(H3+) O3 (.s04)
"O4A(s04) & N2-H5(hs+) " O4(s0a)

02 (.cooH) omithine & (N2-H7 N3+ Cl2),

*N2-H6(nn3+) "O2coomy ornithine & (N1-H2(npz+ CIL),

*(N1-H4(nH3+
*(N2-H6 (.nHz+)
*(N1-H2(nHz+)
*(N1-H4(nHz+)
*(N1-H4( N3+
O1-Hl(coom

*N2'H5(-NH3+) v
*N2-H5 (N3
*01-H1(coon)
*NI1-H3(nmzs
*(N1-H2( Nz
*(N1-H4 s+
*NZ'HS(-NH3+)
*N2-H5(_NH3+)
*N2-H5(_NH3+)
*N2-H5(_NH3+)
*O1-Hl(coon) -
*O1-Hl(coon) -
*Nl-HZ(_NH3+)
*N2-H5(_NH3+)
*Nl-H3(_NH3+)
*Nl'H3(-NH3+)

*(NL-Ha(nr

“Cl2); & N2-H6(.nHa+) "O2(.coom) ornithine

Cll)z& (Nl-HZ(_NH3+) C|1)2

Cll)z& (N2'H7(-NH3+) CIZ)Z

CIZ) & (N2-H6(_NH3+) C|1)2

“Cl2); & (N2-H7 N3+ Cl2),

‘O4.s04) 2 O1-H1 coom) "O4A(sos) & C2-H8(.chy "O2(.coomyornithine
‘O3(.s04) & N2-H5(npa+y "O3A(s04) & N2-HE( nHa+) " O2(coomyornithine
O4A(s04) & N2-H5(nH3+) "O4(s04) & N2-H6( nH3+) " O2(.coomyornithine
‘O4so4) & O1-H1l(coory "O4As0s) & N2-HE (nHa+) " O2(cooHyornithine
03.s04) & N2-H6(.nr3+) "O2(coom) ornithine

Cll)z & Nl'H3(_NH3+) ”‘03(_504) & Nl'HS(_NH3+) ”'03A(_304)

C|2)2& Nl'H3(_NH3+) ”‘03(_504) & Nl'HS(_NH3+) ”'03A(_304)

O3(s04) & N2-H5(n3+) "O3A(s04) & (N2-HB(nH3+y "Cl1)2

03504y & N2-H5(nH3+) "O3Arso4) & (N2-H7 (npzyy CI2),

O4(.s04) & N2-H5( N3+ " O4A(s0a) & (N2-H6(nHzs) Cl1),
04(_504)& N2'H5(—NH3+) "'O4A(_So4) & (N2_H7(—NH3+) C|2)2

‘04504 & O1-H1(coon) “O4A(s04) & (N1-H2(nHz+) ClL),
‘O4(.s04) & O1-H1(coom) "O4A(s04) & (N1-H4( 3y Cl2),

Cl1 & NZ'HS(—NH3+) ”'03(_504) & N2'H5(_NH3+) 4“03A(_so4)

O4soa) & & (N1-H2 N3+ "Cl1); & N2-H5(n3s) O4A(s04)
03(_504) & Nl-H3(_NH3+) ~03A (-SO4)& N2-H6(_NH3+) ~Cl1

03(.s04) & N1-H3(nhss+) “O3A (sone (N2-H7(nwss Cl2),

Cl2); & N2-H5( N3+ "O4.s04) & N2-H5( Nz "O4A(s04)

O1-H1(coom) ~"O4(sos & O1-H1O4A 504 & (N1-H3( N3+ “"O3(s04))2
N2-H5(nms+) “O3(.s04) & N2-H5 (N3 " O4A(s0s)

*NL-H2(nHas)
*(N2-HB iz

“CIL g (N1-H4( gy CI2),
“CI1), & (N2-H7 gy C12),

R%(12)
R*(18)

O1-H1coon) "O4(sos & OLl-Hl coory “O4A(sos) & C4-H12(.chz) Ol coon) ornithine
O1-Hl(coon) “O4(sos & O1-Hl coor) “O4A(sos) & C3-H10(.cHz) O3 (5048 C3-H10(cHp) "O3A(.s04)

D%(5)

*Nl'HZ(-NH3+)

*(NL-H2(

*Nl'H3(-NH3+)
*NZ'HG(-NH3+)
*N2'H7(-NH3+)
*NZ'HG(-NH3+)
*N2'H7(-NH3+)
*N2-HB N3+

Cli & Nl-HS(,NH3+) “‘03(_504)
“CI1); & N1-Hdypiz ~CI2
03(_504) & N2'H7(,NH3+) ~Cl2
Cl1 & NZ'HS(_NH3+) ”’03(,304)
Cl2 & N2-H5(_NH3+) ”‘03(_504)
Cl1 & N2'H5(—NH3+) '”O4A(_So4)
Cl2 & N2'H5(—NH3+) '”O4A(_So4)
Cl1 & (N2_H7(-NH3+) C|2)2



BAPKUB

level 2

D?(8)

D?,(10)

D%(11)

D%(6)

D*(8)
D?(9)

D%(11)

D*(12)

D%(8)

D%(11)

D*(13)

D%(14)

D(2)

D(3)

D?(5)

R%(12)
D?,(8)

*O1-Hl(coon ~
*O1-Hl(.coom -
*NZ'HS(-NH3+)
*Nl'Hz(-NH3+)
*Nl'Hz(-NH3+)
*Nl-H3(.NH3+)
'03(.504) & NZ-H7(_NH3+) ~CI2
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*O1-Hlcoon) -
*O1-Hl(coon) -
*(N1-H2(NHaw)
*(N1-H2(NHaw)
*Nl'Hz(-NH3+)
*Nl'H3(-NH3+)
*N2'H5(-NH3+)
*N2'H5(-NH3+)
*N2'H5(-NH3+)
*N2'H5(-NH3+)
*(NZ-H6(.NH3+) -
*N2-H5(.NH3+)
*N2-H5(.NH3+)
*(N1-H2(NHaw)
*O1-Hl(coon) -
*(N1-H2(NHaw)
*(N1-H2(NHaw)
*N2'H7(-NH3+)
*Nl'H3(-NH3+)
*Nl'H3(-NH3+)
*(N1-H4 (s
*(N1-H4 Nz
~Cl1),
~Cl2),
*Nl'HZ(-NH3+)
*Nl'H3(-NH3+)
'O4A(_So4) & N2'H5(-NH3+) "'04(_304) & N2-H6(_NH3+) ~Cl1

*N 1'H3(-NH3+) a

*(NZ'H6(—NH3+)
*(N2-H7 iz

*N2-H5(.NH3+) h

*N2-H5(.NH3+)
*O1-Hl(coon) -
*O1-Hl(coon) -
*Nl-HZ(_NH3+)
*Nl-HZ(_NH3+)
*Nl-H3(_NH3+)
*Nl'H3(-NH3+)
*N2-H5 (N3
*01-H1(coon)
*01-H1(coon)

*O1-Hl(coon) -
*Nl'HZ(-NH3+)
*Nl'H3(-NH3+)
*Nl'H4(-NH3+)
*NZ'HS(-NH3+)
*NZ'HS(-NH3+)
*NZ'H6(-NH3+)
*NZ'H7(-NH3+)
*(Nl'HZ(-NH3+)
*(Nl'H4(-NH3+)
*(NZ'HG(-NH3+)
*(N2-H7 (npas)
" O4A(s04) & O1-H3(coony "O3(.s04)
*Nl'H3(-NH3+)
*N2'H5(-NH3+)
"O4A(s04) & N2-H5(np3+) “"O4(.s0s)

*0O1-Hl(coon

*N2-H5(nHs+)

‘O4A(_So4) & Nl-HZ(_NH3+) “Cl1
‘O4A(_So4)& Nl-H4(_NH3+) ~Cl2
03(_504) & Nl-HZ(_NH3+) ~ClI1
Cl1 & N2-H5(_NH3+) "'O4A(_504)
Cl1 & N2-H7(_NH3+) ~Cl2
03(.504) & N2'H6(.NH3+) ~Cl1

ClI2 g N2-H5( 34 " O4A504)
Cl2 & N2-HB(nt13+) "CIL

‘04As04) & N2-HBnpiss) "Cl1

"O4A(s04) & N2-H7 N3+ CI2

Cl1)z N1-H3 15y 03509

'C|1)2& Nl'H4(-NH3+) ~Cl2

ClI1 & (N1-H4(nmz+ " ClI2),

O3A(s04) & (N1-H4 (N34 Cl2),

O3A(s04) & (N2-H6n3+) Cl1),

O3A(s04) & (N2-H7 3+ Cl2),

O4so4) & (N2-H6(nHz+) "ClL),

O4so4 & (N2-H7(nHz+) Cl2),

'Cl1); g (N2-H7 N3+ Cl2),

O3(s04) & N2-H5(nts) "O3A(s04) & (N2-HB(nriss) Cl1),
03(-804) & N2-H5(.NH3+) "'O3A(.So4) & N2'H7(-NH3+) “Cl2
‘CI1),

'04(-804) & Nl'H4(-NH3+) ~Cl2

CIl)Z& N2_H5(-NH3+) "'O3A(_SO4)

Cll)z& N2_H5(-NH3+) "'04(_504)

CI2 & (N1-H2(np34 Cl1),

O3A(s04) & (N2-H6(\w3s) ClL),

O3A(s04) & (N2-H7\pav) Cl2),

'Cl2); & N2-H5( ns+) " O4(s0s)

'Cl2); & N2-H6(.nH3w CIL

Cl1 & Nl'H3(_NH3+) '”03(_504) & Nl'H3(_NH3+) “‘03A(—SO4)
O3(s04) & N1-H3(NHa+) “O3A(s04) & N1-H4(nhssy ~CI2

04(_504) & N2'H5(-NH3+) "'O4A(.So4) & N2'H7(-NH3+) ~CI2
'O4A(_So4) & Ol'Hl(—COOH) "'04(_504) & Nl-HZ(_NH3+) ~CI1
'04(_504) &Ol-H l(-COOH) MO4A(-SO4) & Nl-H4(_NH3+) ~—Cl2
Cl1 & NZ'HS(—NH3+) ”'03(_504) & N2'H5(_NH3+) '"O3A(_So4)
Cl1 & NZ'HS(—NH3+) ”'04(_504) & N2'H5(—NH3+) "'O4A(_So4)
03(_504) & Nl-H3(_NH3+) MO3A(-SO4) & N2-H6(_NH3+) ~Cl1
03504 & N1-H3(nrgs) “O3A(s04) & N2-H7(nmss CI2
O4(s04) & N1-H4(npzs) "CI2 g N2-H5( N34y " O4A(s04)
‘O4(s04 &OL1-Hlcoory "O4A(s0s) & N1-HE N3+ CIL
‘O4(s04 & O1-H1(coon) “O4A(soa & (N2-H7(nHz+) Cl2),

‘O4A 501
Brl
O3(.s04)
Br2
O3(.s04)
O4As04)
Brl

Br2
Brl),
Br2),
Brl),
Br2),

03(.s04) & N1-H3(nH3+) “O3A(s04)
O3A(s04) & N2-H5(nH3+) O3 (s04)

(C4-H12O1(.coom))2 ornithine

*01-Hl(coon)
*01-Hl(coon)

“O4A(_504) & Nl'HZ(_NH3+) “Brl
“O4A(_504) & Nl'H4(_NH3+) “Br2



D*(9)

D%(11)
C’4(16)
C*(9)

C'4(18)
C*)(12)
C5(10)
C’)(12)
D(11)
D*(12)

D%(14)
D*(5)

C%(20)

D?,(10)

D(11)

D%(13)

C(20)

D*(11)
C%4(18)

C%(9)

R%,(4)
D(6)

D?(8)

*O1-Hl(coon)
*O1-Hl(coon)
*O1-Hl(coon)
*0O1-Hl(coon)
*O1-Hl(coon)
*0O1-Hl coom -
O1-H1 coon -
O1-H1 coon -
O1-H1 coon -
O1-H1 coon -
O1-H1 coon -

*0O1-H1 coony
*0O1-Hl(coon
*0O1-Hl(coon
*0O1-Hl(coon
*(N2-H7, psey

O4A(_So4) & Nl-HZ(_NH3+) “Brl

O4(.504) & (N1-H4(nzs+ ' BI),

O4A(s04) & (N1-H2(nHs+) Brl),

O4(so4) & O1-H1l(coom) “O4A(sos) & N1-H4(Npavy "Br2
O4 (504 & O1-H1l(.coony “"O4A(sos & (N1-H2(NHs+y "Brl),
O4(.504) & O1-H1(coom) "O4A(s04) & (N1-H4(nnzs Br2),
O4A(s04) & N1-H3(npa+) "O3(.s04)

O4A(s04) & N2-H5(.npa+) "O3(.s04)
O4A(s04) & N2-H5(.npa+) "O4A s04)
O4A(s04) & N2-H5(.npa+) "O4(.sos)
”‘O4A(_so4) & N2-H6(_NH3+) “Brl
"'O4A(_504) & NZ'HG(_NH3+) “Brl
"'O4A(_504) & N2'H7(-NH3+) Br2
04504y & (N2-HB( w3+ “Brl),
“Br2),

Ol'Hl(.COOH)”O4(.504) & Ol'Hl(-COOH) ---O4A(-SO4) & N2'H6(-NH3+) “Brl

*“N1-H3 ppss)

*N1-H2(_NH3+)
*N2-H5(.NH3+)
*N2-H5(.NH3+)
*N2'H5(-NH3+)
*Nl'H3(-NH3+)
*N2'H5(-NH3+)
*N2-HB (N3
*Nl'H3(-NH3+) v
*N2-H5(npz+)
*Nl'H4(-NH3+)
*N2-H5(.NH3+)
*N2-H6(.NH3+)
*Nl-H4(_NH3+)
*N2-H6(.NH3+)
*Nl-H3(.NH3+)
*N2-H7 (s
*(N1-H4(nHz+
*(N1-H4 (s
*(N1-H2( Nz
*(N1-H2 Nz
*NI1-H3(nmzs
*NZ'HS(-NH3+)
*NZ'HS(-NH3+)
*Nl-H3(_NH3+)
*Nl-H3(_NH3+)
*N2-H5(_NH3+)
*(N2-H5(nHz+)
*Nl-H3(_NH3+)
*(N1-H4(nHz+
*Nl-H3(_NH3+)

*(N1-H4(npss
*(N1-H4(np3+
*Nl-H4(_NH3+)”
*NL-H2( i
*N1-H3 i3

'"03(.504) & Nl'HZ(.NH3+) Br2

Brl & Nl'H4(.NH3+) Br2

03(.504) & N2'H6(.NH3+) “Brl

03(.504) & N2'H7(-NH3+) Br2

O4A(_go4) & NZ'HG(_NH3+) “Brl

03(_504) & Nl'H4(_NH3+) “Br2

O4A(_go4) & N2'H7(_NH3+) Br2

Brl ¢ N2'H7(_NH3+) “Br2

‘03As04) & (N2-H7 (v “Br2),

O4(s04) & (N1-H4(npzs "Br2),

Br2g N2'H5(_NH3+) ”‘03(_304)

O4A(s04) & (N1-H4 (N34 BIr2);

Brl ¢ Nl-H4(.NH3+) Br2

Br2 & (Nl-HZ(_NH3+) Brl)z

Brl ¢ NZ-H7(.NH3+) Br2

03(.504) & N2-H6(.NH3+) “Brl

Br2 & (NZ-HG(.NH3+) "'Brl)z& Nl-HS(.NH3+) '"03(.504)
'BI'Z)Z& NZ-HS(_NH3+) "'O3A(.So4)

‘Br2)2& NZ'HG(_NH3+) “Brl

‘Brl)z& N2'H5(_NH3+) ”’O3A(.so4)

‘Brl)z & N2'H7(_NH3+) “Br2

03504 & (N2-H7(.npizey "Br2),

03(.s04) & N2-H5(\n3+) “O3A(s04) & N1-H4(np3s) Br2
O4 504y & N2-HS( N3+ "O4As04)

O3A(s04) & N1-H3( N34y O304y & (N2-HB(nH3+y 7Brl);
03(_504) & N2'H7(-NH3+) “Br2 & Nl-H3(_NH3+) "'O3A(_So4)
03(.s04) & N2-H5( N34y "O3A(s04) & (N1-H4( s+ "Br2),
‘03 (.s04))2 & (N1-H2(npz+y “Brl),

O3A(s04) & N1-H3( N34y "O3(.s04) & (N2-HB(.nH3+) "Brl),
'Br2); & N2-H5(n3z+) Od(s0s)

O3A(s04) & (N2-HB( w3+ “Brl),

"'Br2)z & (N2-H6(nhs+ Brl);

"'Br2); & (N2-H7(npzs) Br2),

Br2 ¢ N2'H7(-NH3+) “Br2

“Brl g N2-Hmas) ~Brl

03504 & N2-H5(np3+) "O3(s0s)

N2-H5(nHs+) “"O3(.s04) & N2-H5 (N3 " O4A(s0s)

*N2-H5pizs
*(N2-H7 (o
*N2-H5 pizs
*N1-H3 pizs
*(NL-H2( i
*(NL-H2( iz
*N1-H3 rize
*N2-H5xpizs
*N2-H7(pize
*N2-H5(pizs
*N2-H5(pize

O3A(s04) & (N2-HB(n3+) Brl),

“‘BrZ)z& NZ'HS(,NH3+) MOSA(,304)

04 s0s) & (N2-H6( s+ Brl),

O3A(s04) & (N1-H2(np3s) Brl),

“Brl); & N1-H4 \nzy) "Br2

“Brl); g (N1-Hé(nzs "Br2),

“‘O3A(_SO4) & (Nl-H4(_NH3+) Br2)2

O4(sos) & (N2-H7 N3+ "BIr2),

Br2 & (N2-H6(_NH3+) Brl)z

03504y & N2-H5(nHss) "O3A(s04) & N2-H6( yH3s "Brl
“'03(.s04) & N2-H5(npi3+) "O3A(s04) & N2-H7(.nps+) 'Br2

O4(s04) & O1-H1(.coom) "O4(.sos) & N1-H3(nHa+) "O3(.s04) & N1-H3(npa+) "O3As0s)



BEZQOO

C4(10)

D%(8)

R4(8)

D’(13)
C%(18)

C?%(11)
C%,(10)
C(5)
Cly(4)

CH(7)
CH(9)
C'(10)

C%(5)
C%(6)

C%(8)
C%(9)

C?(10)
C%(11)

C’(12)

R',(6)
R%(4)

R%(8)
D(2)

*NZ'HS(-NH3+)
*NZ'HS(-NH3+)
*NZ'HS(-NH3+)
*Nl'H3(-NH3+)
*Nl-H3(_NH3+)
*N2-H5(.NH3+)
*Nl-H3(.NH3+)
*Nl-H3(.NH3+)
*N2-H5(.NH3+)

03504y & N2-H5( N3+ " O3A(s04) & (N2-HB6 (N34
03504y & N2-H5( N3+ " O3A(s0ay & (N2-HT7 (nrizs
O4A 504 & N2-H5( N3+ " Odso & (N2-H6(nHz+)
03(-504) & Nl'H3(-NH3+)
0O3(.s04) & N1-H3(npiz+)
04504y & N2-H5(Npasy
O3(s04) & N1-H3(Npasy
0O3(s04) & N1-H3(Npasy

O3A(s04) & (N1-H2( N3+
O3A(s04) & (N1-H4(nH3+

O4A (s04) & N2-HB(nHa+y -
O3A(.s04) & N1-H2(nH3s) -
O3A(s04) & N1-H4(npasy -
O4A(so4 & N2-H5( N3+ "O4sos & (N2-H7 s+

*(Nl-HZ(_NH3+) ”'Brl)z& (Nl'H4(.NH3+) Br2)2

*(NZ'H6(.NH3+) ”'Brl)z& (NZ'H?(.NH3+) Br2)2

N2'H5(-NH3+) '"03(.304) & NZ'HS(.NH3+) 03A & Nl-HZ(_NH3+) Brl
*N2-H5(nHz+) O3(s0s) & (N2-H6 N3+ 'Brl);

*(Nl-HZ(_NH3+) Brl)Z & (NZ'H7(-NH3+) Br2)2

N1-H3(nHa+) O3(s04) & N2-H5(nH3+) " O4A(s04)

N2-H5(npz+) "O4A(s04) & N2-H5( w3+ " O4(sos) & (N2-H7(nhav) BIr2),
N1-H4(nn3+) ~O2(coom) ornithine
*N2'H12(-NH3+) F2 & N2'H13(-NH3+) F2
*NZ'H14(_NH3+) “F2 & N2'H12(_NH3+) “F2
*NZ'H14(_NH3+) “F3 & N2'H12(_NH3+) “F3
Nl-H3(_NH3+) “Flg C4'H9(_CH2) “F1
Nl-H3(_NH3+) “F1 & N2'H14(_NH3+) “F1
*Ol'Hl(-COOH) “F6 g N2'H12(_NH3+) “F6

*Ol'Hl(-COOH) “F6 g N2'H12(_NH3+) “F3

N1-H5¢nHs+) O3(omz) & C2-H2(cr) O3(omz)
*Nl'H3(_NH3+) “F1 & Nl'H4(_NH3+) “F5

*N2'H13(_NH3+)
*N2'H14(_NH3+)
*N2-Hl4(.NH3+)
*N2'H12(-NH3+)
*N2-Hl3(.NH3+)
NZ'H]-Z(-NH3+)
*Nl-H3(.NH3+)
*Nl-HS(.NH3+)
*Nl-H4(_NH3+)

*Nl-H3(.NH3+)
*Nl-H3(_NH3+)
*Nl'H3(-NH3+)
*Nl'H3(-NH3+)
*Nl'H3(-NH3+)
*Nl'H3(-NH3+)
*Nl'H3(-NH3+)
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*Nl-H4(_NH3+)
*Nl'H4(-NH3+)
*NI1-Ha(npss
*01-H1(coom)
*01-H1(coom)
*01-H1(coon)
*01-H1(coon)
*01-H1(coon)
*O1-Hl(.coon) -
N2-H14(npsy

*NZ'HlZ(-NH3+)
*NZ'HlZ(-NH3+)
*N2'H12(-NH3+)
*N2-H13( 30

F2 & C4'H9(-CH2) “F1
Fls Ol'Hl(-COOH) F6
F5 & Ol'Hl(-COOH) “F6
F5 & C4'H9(-CH2) “F1
Ol'Hl(-COOH) “F6 & C4'H9(-CH2) “F1

F1 & N2'H12(-NH3+) a
F1 & N2'H12(—NH3+)
Flg N2'H12(_NH3+)
Flg N2'H13(_NH3+)
Flg N2'H13(_NH3+)
F1 ¢ N2-H14 iz
F1 & N2'H14(-NH3+)
F5 & N2'H12(—NH3+)
F5 & N2'H12(—NH3+)
F5 & N2'H12(—NH3+)
F5 & N2'H13(—NH3+)
F5 & N2'H13(—NH3+)
F5 & N2-H14 (e
F5 & N2'H14(-NH3+)
F5 & N2'H14(-NH3+)
‘F6 & N2'H12(-NH3+) a
‘F6 & N2'H12(-NH3+) a
F6 & N2-H12(npi30)
F6 g N2-H14(pprze)
F6 & N2-H14(pi30) -
‘F6 & N2'H14(—NH3+) ;
Fls C4'H9(-CH2) “F1

F2 & C4'H9(-CH2) “F1
'F6

*03-H 15(-OH2)‘ “F5

F2
F3
F6
F2
F4
F2
F3
F2
F3
F6
F2
F4
F1
F2
F3
F2
F3
F4
F1
F2
F3

~F3 & N2'H12(—NH3+) “F2
“F2 & N2'H12(—NH3+) ~F6
MO3(—OH2) & N2'H12(-NH3+) ~F6
—F2 & N2'H13(—NH3+) F4
N2-H14 (s
*O1-Hl(coon) -

F4 & N2'H12(_NH3+) “F2
F3 & N2'H12(_NH3+) “F2
Flg NZ-HlZ(_NH3+) “F2
F3 & N2'H13(-NH3+) —F2
F2 & N2-Hl4(_NH3+) “F1

~Brl),
~Br2),
~Brl),
~Brl),
~Br2),
“Brl
“Brl
“Br2
~Br2),



D%(3)

D%(4)

D%(5)

*03-H16(_0H2)”‘F1

*CZ-HZ(_CH) "'03(_0H2)

*Nl'H3(_NH3+) “F1

*NZ'HlZ(_NH3+) “F2

*N2-H12(npas ~F3

*Nl'H4(_NH3+) “F5

*N2-H13(npae) ~F4

*NZ'le(-NH3+) F6

*C4'H9(-CH2) “F1

*N2-H14(ppas ~F1

*N2-H14 ey ~F2

*N2-H14 (30 ~F3

*03'Hl6(_0H2)“‘F1 & Nl'H3(_NH3+) “F1
*03'H15(_0H2)MF5 & Nl'H4(_NH3+) “F5
*03'Hl6(_0H2)“‘F1 & C4'H9(_CH2) “F1
*03'H16(_0H2)MF1 & N2'H14(_NH3+) “F1
*O3-H15(_0H2)”‘F5 & C2-H2(_CH) ‘”03(_on)
*03-H16(_0H2)”‘F1 & C2-H2(_CH) ‘”03(_on)
*OS-HlS(.OHz)'"FS & Nl'HB(.NH3+) -"03(-OH2)
*Ol'Hl(-COOH) “F6 & 03'H15(.0H2)"'F5
*Ol'Hl(-COOH) “F6 &03'H16(_OH2)”'F1

*N 1'H5(-NH3+)

*03-H 15(-OH2)”

*N 1'H5(-NH3+)
*N1-Hd(npz+y)

03(-OH2) & Nl-H3(_NH3+) “F1
F5¢ Nl-H3(_NH3+) “F1
03(-OH2) & Nl-H4(_NH3+) “F5
F5 &O3'H16(_0H2)MF1

*O3'H15(_0H2)MF5 & C4'H9(—CH2) “F1
*O3'H15(_0H2)MF5 & N2'H12(_NH3+) “F3

*Nl'H3(_NH3+) “F1 & C2'H2(—CH) MO3(.QH2)
*Nl'H4(_NH3+) “F5 & CZ'HZ(_CH) MO3(.QH2)

*CZ'HZ(_CH) ”'03(_0H2) & C4'H9(—CH2) “F1

Ol'Hl(-COOH) “F6 g Nl'HS(_NH3+) ”'03(_0H2)
*N2'H12(_NH3+) “F2 & C2'H2(—CH) MO3(.QH2)
*NZ'HlZ(_NH3+) “F3 & C2'H2(—CH) MO3(.QH2)
*NZ'HlZ(_NH3+) “F6 & C2'H2(—CH) MO3(.QH2)
*N2-Hl3(.NH3+) “F2 & CZ-HZ(.CH) ”'03(-OH2)
*N2-Hl3(.NH3+) “F4 & CZ-HZ(.CH) ”'03(-OH2)
*N2-Hl4(.NH3+) “Flg CZ-HZ(.CH) ”'03(-OH2)
*N2-Hl4(_NH3+) “F2 &CZ-HZ(_CH) mO3(—OH2)
*03'H15(_0H2)'"F5 & N2'H12(—NH3+) “F2
*03'H16(_0H2)'"F1 & N2'H12(-NH3+) 2

Nl-HS(_NH3+) "'03(_0H2) & N2'H12(—NH3+) —F2
*N1-H4(nh3+) "O2(coom) ornithine & (N1-H4(nps+) F5)2
*Nl'HS(_NH3+) “‘03(—OH2) & C4'H9(»CH2) “F1
*N1-H4(nhz+y 02 coomy orithine & C2-H2(.chy O3 o2
*(N1-H3(nms+) “F1)2 6 N1-H4(npsry 02 coom) ornithine
*N1-H4( N3+ O2(.coom) ornithine & (N1-H5(nHz+) “O3(0H2)2
O1-H1(coom) ~F6 & N1-H4(npz+) "O2(coom) ornithine & O1-H1(coom) ~F6
*N1-H4( N3+ ~O2(coom) ornithine & (C4-H9crz) ~"F1)2
*N1-H4(nh3+) 7 O2(coomy omithine & (N2-H12(nHs+y ~F2),
*N1-H4( s+ O2(.coom) ornithine & (N2-H12( N3+ ~F3)2
*05-H1(coon) Ol sos

*07'H15(,0H2)MO4(,504)

*O7-H16(_0H2)"'O4(_504)

*O7-H16(.0n2) " O6(.coon)

*N1-H3(nH3v Od(sos

*N1-H4(nh3+y 07 ony)

*N1-H5nH3+ O3(s0s)

*N2-H12(nH3+) O3 s04)

*N2-H13(nH3+ " O2(s04)

*N2-H14(nH3+ Ol sos)

*N2-H14(nH3+ " O2(s04)

*CZ-HZ(_CH)MO7(_OH2)

C(5) N1-H3(nms+) "O6(.coom) ornithine

D?(6)
D%(7)

D%(8)
D?(9)

D?,(10)
D%(8)

D%(10)
D%(12)
D%(14)
D%(18)

BIHYEX D(2)

level 2 C12(4) *07-H15(,0H2)“‘O4(,504) & O7'H16(,0H2)“‘O4(_504)
. *N2-H13(npz+ "O2(s0s) & N2-H14(Nmss " O2(s04)
C(5) N1-H4( N+ "O7onz) & C2-H2(chy O onp)



Clz(g) N1-H5(nHs+) "O3(.s04) & N2-H12nH3n " O3(s0s)
C'»(10) *05-H1(coon)y 'Ol(sosy & N2-H14( nh3+) Ol sos
*05-H1(.coory 'Ol sosy & N2-H13(nH3y O2(s0s)
C%(6) *O7-H16.on2) " O6(.coon) & C2-Hachy "O7(ony)
*N1-H3(nH3+) O4(sosy & N1-H5nH3+) O3 (504
*N2-H12(nH3+) O3 s04 & N2-H13(nH3+) " O2(s04)
*NZ-H12(.NH3+)”'03(.304) & N2'H14(-NH3+)-"01(-SO4)
*NZ-H12(.NH3+)”'03(.304) & N2'H14(-NH3+)-"02(-SO4)
*NZ-H13(.NH3+)”'OZ(.304) & N2'H14(-NH3+)-"01(-SO4)
C*x(7) O7-H16(.0r2) "O6(coory & N1-H4(nHz+) " O7 (oH2)
C%(9) *05-H1(coony Ol sos & N1-H3(nHz+ O (.s04)
*05-H1(.coon) "Ol(.so4 & N1-H5(nH3+) O3 (s04)
C(11) *NI1-H3(nH3+) " Od(sosy & N2-H12( NH3+y " O3(.s0s)
*N1-H3(nH3+) O4(s0s) & N2-H13(NH3z+) "O2(.504)
*N1-H3(nH3+) " O3(s04) & N2-H14( N3y Ol(.sos
*N1-H3(nH3+) "O4(.sosy & N2-H14 N3+ " O2(s04)
*N1-H5(nH3+) " O3(.s04y & N2-H13(NH3+) 02504
*N1-H5(nH3n "O3(.s04) & N2-H14 N3+ " O2(s04)
C*(12) *05-H1(coon) "Olsos & N2-H12( nH3+) O3 (s0s)
*05-H1coony "Ol(sos & N2-H13(NH3+) "O2(.s04)
*0O5-H1 coom "Ol(sos & N2-H14( npa+ " O2(s0s
R%1(4) N2-H14(nH3+) "Ol(sos) & N2-H14(NHan""O2(s04)
D%(3) *07-H15(onz) " O4(s04) & N1-H3 (N3t "O4(s0s)
*O7-H16(.0n2) "O4(s0s) & N1-H3(nH3+) " O4(.s04)
D21(3) O7-H16(_0H2)"'O4(.304) & O7-H 16(-OH2)WO6(-COOH)
D?(4) *O7-H15¢0n2) "O4(sos & C2-H2(cHy "O7 oy
*07-H16(.OH2)"'O4(.504) & CZ-HZ(.CH)"'O7(_OH2)
*O7-H15(.0n2) "O4(.s04) & N1-H4(nH3+y "O7 omp)
*O7-H1g.omz) 'O4(.s04 & N1-H4(npzn ' O7 o)
D22(5) *OS'H]—(-COOH)WO]-(-SO@ & 07-H15"'O4(_304)
*OS'Hl(.COOH)'"Ol(.So4) & 07-H16'"O4(_304)
*O7-H15(.0n2) "O4(:s04) & O7-H16(0n2) " O6(.coon)
*N1-HS5(nH3+) " O3(.s04) & N1-H4(nHz+ "O7 omy)
*07-H15(onz) " O4(s04) & N1-H5(nHz+) "O3(s04)
*07-H15(0mz) " O4(sos) & N2-H13(nhss "O2(s04)
*07-H150mz) " O4(sos) & N2-H14(nkss Ol (sos)
*07-H15(0mz) " O4(sos) & N2-H14(Nksv " O2(s0s)
*07-H16(.omz) " O4(s04) & N1-H5(nHz+) "O3(s04)
*O7-H16(_0H2)"'O4(_504) & NZ-HlZ(_NH3+)'"03(_So4)
*O7-H16(_0H2)"'O4(_504) & N2-H13(_NH3+)'"O2(_504)
*O7-H16(_0H2)"'O4(_504) & N2-Hl4(_NH3+)'"Ol(_So4)
*O7-H16(_0H2)"'O4(_504) & NZ'H14(-NH3+)WO2(—SO4)
D?(6) *05-H1(.coon) "Ol(.s0s) & O7-H16( oHz) "OB6(.coon)
*N1-H3(nH3+) O4(sosy & C2-H2(chy O .onz)
*N1-H5¢nHs+ "O3(s04) & C2-H2(.cry"O7onp)
D%(7) *05-H1(.coor) "Olsos) & C2-H2(cry " O7 o)
*07-H16.0nz) " O6(.coom) & N1-H5(nHz+) "O3(s04)
*0O7-H16(om2)"O6(.coon) & N1-H3(nHs+ "O4(s0)
D%(8) 05-H1(coon) "Ol(sos & N1-H4(nhss "O7(onz)
D22(9) *N2-H12 nH3+) O3 (s04) & C2-H2(chy "O7.onz)
*N2-H13(nH3+) 02 s04) & C2-H2(.chy " O7 (oHz)
*N2-H14(nh3+) " Olsos) & C2-H2(chy " O7 (oHz)
*N2-H14(npzy " O2s0s) & C2-H2(chy"O7 .omz)
D22(10) *O7-H16.onz) " O6(coony & N2-H12(nH3+ "O3(s04)
*0O7-H16.on2) " O6(.coony & N2-H13(nHa+ "O2(s04)
*0O7-H16.on2) " O6(.coony & N2-H14(nh3z+ "Ol(sos
*O7-H16.on2) " O6(.coony & N2-H14(nh3z+ "O2(s04)
*N1-H4(nh3+ 07 onz) & N2-H12( nH3+y O3 s04)
*N1-H4(nh3+ 07 onz) & N2-H13( N3+ " O2(s04)
*N1-H4(nh3+y 07 onz) & N2-H14( nH3+y " Ol sos)
*N1-H4( N3 "O7onz) & N2-H14( N3y " O2(s0s)
D23(8) (O7-H16.oH2) "OB6(.coom)2 & N1-H3(nHz+) " OB6(.coon) ornithine
D32(8) N1-H3(nHa+) "Od(.s04 & N1-H3(nHan ™ O6(.coo) ornithine
D33(10) *N1-H3(nH3+) " O6(.coo) arnithine & C2-H2(ch) "O7 omp)
D%(12) 05-H1(coor) 'Ol.soa & N1-H3( N3+ "OB6(.coo) ornithine



CAPRAM

level 2

D%(18)

C4)

C(6)
C(8)

D(2)

CH(4)

C4(8)
C%(6)

C?(10)

C%(11)
C’(12)

C%(14)

C’,(16)
C%(12)

C%(14)
R%1(4)

R%(12)
R?,(16)

R%(16)
R’(10)
R’(16)
R’(18)
R’(20)
R’(20)
R(12)
R%(20)

R%(8)
R*(20)
D%(3)
D%(8)

*N1-H3(nH3+) " O6(.coom) ornithine & (N2-H12(nH3a+) "O3(.s04)2
*N1-H3(nH3+) " O6(.coom) ornithine & (N2-H13(nHa+) "O2(s04))2
*N1-H3(nH3+) " O6(.coom) ornithine & (N2-H14(nHa+) "Ol(sos))2
*N1-H3(nm3+ " OB6(.coom) ornithine & (N2-H14(nHsn ™ O2(.s04)2
*C2-H4(cry OL(.coo) ornithine

*C?-H:L?(_CH) '"03(.(;00.)

N3'H14(-NH3+) "'05(_Coo.) & N3'H15(.NH3+)"'05(.000.)
*N2-H11(nH3o Ol coo) ornithine

*N2-H11(nH3o 02 coo) ornithine

*N2-H13(.nH3+) " O2(.co0-) ornithine

*O7-H2OB(.OH2) '"06(.(;00.)

*N1-Hlnms+y Odcoor

*N1-H2 (N34 “O3(coo,)

*N1-H2nH3+) " Od(coo,

*N1-H3(nH3+) O3(coo

*N2-H12(nH3+ O6(cooy

*N3-H16(nH3+ "Ol(.coo,

*N1-H1(nH3v "O4(.coo-) & N1-H2(nH3+ " O4(.cooy
*N2-H11(nH3+ ™ O2(coo-) omithine & N2-H13(nH3+) ™ O2(coo-) ornithine
*N2-H11nH3+) " O2¢.co0-) ornithine & (N3-H16(nH3+ Ol coo-)2
*N3-H14(nH3n " O5¢.coo-) & N3-H15(nH3+ " O5(.coo,
N2-H11(nH3+ " OL(coo-) ornithine & C2-H4(ch) "OLl(coo-) ornithine
*N1-H1nms+ Odcooy & N1-H2 np3+) O3 coo,)

*N1-H1(nH3+) O4(coo-) & N1-H3( N3+ O3 (.coo,
*N1-H11nH3+) "Olcoo-) ornithine & N2-H13(nHa+) " O2(.coo-omithine
*N1-H2(nH3+) O3(coo-) & N3-H16(nHz+) "Ol(.coo,
*N1-H2nH3+) "O4coory & N3-H16(nH3+ "Olcoo,
*N1-H3(nH3+) O3 ooy & N3-H16(nH3+ "Olcoo,

*N2- H:I-:I-( NH3+) O]—( COO-) ornithine & C2- H4( -CH)' O:I-( COO-) ornithine
*N2-H13(nH3+) " O2(coo-) omithine & C2-H4(.cry " O1(coo-) ornithine
*N3'H14(—NH3+)”'05(—COO—) & C7'H17(_CH)MO3(_CQO_)
*N3'H14(—NH3+)”'05(—COO—) & C7'H17(_CH)MO3(_CQO_)
*N3'H15(—NH3+)”'05(—COO—) & C7'H17(_CH)MO3(_CQO_)
*N3'H15(—NH3+)”'05(—COO—) & C7'H17(_CH)MO3(_CQO_)
*N2-H11(nH3+ " Ol(coo-) omithine & C2-H4(cry "Ol(coo,) omithine
*N2-H13(.nH3+ " 02(coo-) omithine & C2-H4(.chy "Ol(coo-) ornithine
*N1-H2(nH3+ " O3(.coo-) & N2-H12(nms+) "OB(coo-)
*N1-H2(nH3+) O coory & N2-H12( nH3wy " O6(coo,
*N1-H3(nH3+)  O3(coo-) & N2-H12( N3+ OB6(.coo,
*NZ'H12(-NH3+)'“06(-COO-) & NS'H16(—NH3+)WO1(-COO-)
N2-H11( 3+ " O1(coo-) ornithine & N2-H11 nH3+) "O2(.c00-) ornithine
*(O7-H20B .oH2) "O6(.coo-)2 & N3-H14(nHz+) "O5¢coo,)
*(O7-H20B.oH2) "O6(.coo-))2 & N3-H15(nHsz+) "O5(.coo,)
(O?-HZOB(_OHZ) mOG(—COO—))Z & C7'H17(-CH)WO3(-COO-)
*N1-H2(nH3+ O3 (.cooy & N1-H2 nH3+) O coo,)
*N2-H11nH3+) "O1(coo-) omithine & N2-H11(nHa+w) " O2(.coo-) ornithine
N3-H14(_NH3+)"'05(_500_) & N3'H15(-NH3+)MO5(-COO-)
*N2-H11nH3+) "OLicoo-ornithine & N2-H13(nHa+) "O2(coo,) ornithine
*N2-H11(nH3+ "OL(coo-) ornithine & N2-H13(nHan) " O2(.co0-) ornithine
(N2-H11(nH3+ " Ol(coo- omithine)2 & C2-H4(.cry "O1(.coo-) omnithine
(N3-H 15(—NH3+)“'05(-COO-))2 & C7-H17(_CH)'”03(_(;00_)

(N3-H 14(—NH3+)“'05(-COO-))2 & C7-H17(_CH)'”03(_(;00_)
(N2-H11(nH3+ " O2(co0- ornithine)2 & C2-H4(.cry "O1(.coo-) omnithine
(N2-H13( N3+ 02 (.c00-) ornithine)2 & C2-H4(.ch) Ol (.co0-) ornithine
(N2-H11(nH3+ "Ol(coos ornithine)2 & (C2-H4(chy " OL(.coo-) ornithine)2
(N1-H2(nh3s "O4(cooy)2 & (N1-H3(nHsn " O3(.coo)2
*(N3-H14(nHz+) "O5co04)2 & (C7-H17chy O3 (.cooy)2
*(N3-H15(np3+) "O5(.c004)2 & (C7-H17(.chy "O3(.coo,)2
(N1-H2(nHz+ " O3(c00-)2 & (N1-H3( N3+ "O3(.coo)2
(N1-H1(nHz+ "O4(coo)2 & (N3-H16(nH3+ "Ol(cooy)2
O?'HZOB(_OHz)’”OG(,COO,) & N2'H12(—NH3+)“A06(-COO-)
*O7-H20B .oH2) "O6(.coo) & (N1-H2(nH3+ "O3(coo,)2
*07-H20B .02y "O6(.coo) & N1-H2( N3+ " O coo,
*07-H20B .02y "O6(.coo-) & N1-H3( N3+ "O3(coo,
*07'HZOB(,OH2)A“OG(.COO_) & NS'H16(—NH3+)MO]-(—COO—)



EVIJAU

D*(6)
D*(7)

D%(9)

D%(11)

D%(13)

D*(15)

D%(17)
C(5)
C(8)
R%(12)
D(2)

D%(3)

D%(5)

(O7-H20B-on2)" ' O6(.c00-))2 & N2-H12 sy "O6(.coo-)
*(N1-H2(nHz+) " O3(.co09)2 & CT-H17(chy "O3(cooy
*N1-H3(nH3+) O3(coo-) & C7-H17(.chy "O3(coo,
*(N3-H16(nH3) " 'Ol.coo-)2 & C2-H4(.chy "Ol(coo-) ornithine
*(N1-H1(nHz+ " O4(cooy)2 & CT-H17(chy "O3(cooy
*(N1-H2(nHso " O4.coo-)2 & C7-H17chy O3 coo-)
*(O7-H20B.on2) "06(.co0)2 & N1-H1 nH3+ " Od(.coo,)
*(O7-H20B .oH2) "O6(.co0-)2 & N1-H2(nHz+) " Od(coo,
*(O7-H20B .oH2) "O6(.co0-))2 & N1-H2(nHz+) " O3(.coo,)
*(O7-H20B .oH2) "O6(.co0-))2 & N1-H3(nHz+) " O3(.coo,)
*(N1-H1(nHa+) O4(cooy)z & C2-Ha(cry Ol (.coo.) ornithine
*(N1-Ha N3+ O3 (.co09)2 & C2-Ha(cry " OL(.coo.) ornithine
*(N1-H2(nHa+) " O4(coo4))2 & C2-Ha(cry " O1(.coo.) ornithine
*(N1-H3(nHs+) " 03(coo4)2 & C2-H4(.cry "O1(coo-) omithine
*N2-H11nH3+) " OLlicoo-) ornithine & (N3-H16(nH3+ " Oli.coos)2
*(N2-H12(np3+) " O6(co0-)2 & N3-H14 s+ " O5(coo,)
*(N2-H12(np3+) " O6(co0-)2 & N3-H15(nHs+ 05 coo,)
*N3-H14nH3+) "O5¢coo-) & (N3-H16(nH3+) "Ol(.coo-)2
*(N3-H16( N3+ "O02(c00-)2 & N3-H15(nHs+) "O5(coo,)
*(N3-H16(nH3+) "OL(cooy)2 & C7T-H17(chy O3 coo,)
*(O?-HzOB(.OHz)'"06(_Coo_))2& N3'HlG(_NH3+)'”Ol(.Coo.)
*(N1-H2(nH3+) " O3(coo-)2 & N3-H14(nHa+y O5(coo,)
*(N1-H2(nH3+) " O3(coo-)2 & N3-H15(nHa+ "O5(coo,)
*(N1-H1(nH3+ " O4(coor)2 & N3-H14( nhavy O5(coo,)
*(N1-H1(nH3+) " O4(coo-)2 & N3-H15(nHa+ "O5(coo,)
*(N1-H2(nH3+) " O4(coor))2 & N3-H14(nHary OS5 coo,)
*(N1-Hanhzw " O4(co09)2 & N3-H15 N3+ " O5(coo
*(N1-H3(nH3+)O3(co0-)2 & N3-H14(nHa+ry OS5 coo,)
*(N1-H3(nH3+)"O3(co0-)2 & N3-H15(nHa+ O5(coo,)
*N2-H11nH3+) "OL(coo-) omithine & (N2-H12( NH3+y 06 (coo-)2
*N2-H11nH3+) 02 coo-) omithine & (N2-H12( Nn3+y O6(coo4)2
*N2-H11(nH3+ " O2(coo-) ornithine & (N3-H16( N3+ Ol coo.)2
*N2-H13( N3+ " O2(.c00-) ornithine & (N2-H16(np3+) " O6(.coo-)2
*(Nz'H12(-NH3+)'”06(-COO-))2 & C7'Hl7(-CH)m03(-COO-)
*N2-H13( N3+ " O2(.c00-) ornithine & (N3-H16( N3+ "Ol(.coo-)2
*(N1-H1(nms+ O4(.coos)2 & N2-H11 (nws+y ™ O2.coo-) ornithine
*(N1-H1(nms+ O4(.coos)2 & N2-H13((nHs+) ™ O2.coo-) ornithine
*(N1-H2(nHs+) ' O3(.coo-)2 & N2-H11 N3+ " O1(coo) ornithine
*N2-H11(nm34) " O2(co0-) omithine & (N1-H2(NHa+) "O3(.coo,)2
*(N1-H2(nH3+) O3 coo-)2 & N2-H13 N34y O2(co0-) omithine
*(N1-H2(nH3+) " O4(coos)2 & N2-H11 N34y Ol coo-) omithine
*(N1-H2(nH3+) " O4(coos)2 & N2-H13 N34y O2(co0-) omithine
*(N1-H3(nHs+) "O3(coo-)2 & N2-H11 N34y Ol coo-) omithine
*(N1-H3(nH3+) " O3(.coo-)2 & N2-H11(nHa+y " O2(coo-) ornithine
*(N1-H3(nHs+) "O03(.coo-))2 & N2-H13(nHa+) " O2(.coo-) ornithine
(N2-H12(np3+) OB6(.c00-)2 & C2-H4 Ol (.coo.) ornithine
N1-H5(nH3z+ " OL(coot) omnithine

N2-H12( N3+ " OL(coot) ornithine

(C4-H9(.cHz) O2(.coom) ornithine)2

*02-H1(.coony "O6(s04)

*Nl-H3(_NH3+)mC|1

*N1-H4(_NH3+)"'05A(_504)

*N1-H5(nH3+) O3(nosy)

*C3-H6(.crz) " O4(nos3y)

*N2-H12( ey CIL

*NZ-H13(,NH3+)MO4A(,N03_)

*N2-H14(nH3+ " OB6(s04)

*NZ-H14(,NH3+)M05A(,304)

*(N1-H3(npizy CI1);

*(N1-H3(nHs+) O3 no3s)2

*(N2-H12 gy CI1),

*02-H1(.coony "OB6.s04) & O2-H1(coon) "O6A(s0s)
*N1-H4(nh3y  O5A(s04) & N1-H4A(nH3sy "O5(.s04)
*C3-H6(.crz) "O4Ano3) & C3-HB(.chz) O4(nos,)
*N2-H14(nH3+) "OB6(s04) & N2-H14(nHa+y " O6A(s04)
*N2-H13(nH3y  O4A(nos-) & N2-H13(nH3y O4(nosy)



*N2-H14(nH3+  O5A(s04) & N2-H14( nhss) " O5(.s04)
level 2 C12(7) C3-H6(_CH2)'”O4(_N03_)
Clz(g) *Nl-H3(_NH3+)”'C|1 & N2-H12(_NH3+)”'C|1
*N1-H4(nH3+  O5A(s04) & N2-H14( nhs+) " O5A(s0s)
*N1-H5¢nn3+) "OL(coon) arnithine & N2-H12( N3+ "OL(.coo) ornithine
C',(10) 0O2-H1(coony "OB6(.sos) & N2-H14 N3+ "O6(s04)
C24(18) Nl-H3(_NH3+)MC|1 &(NZ'HlZ(_NHg.'.)MCIl)Z

C§2(7) N1-H5(nHa+) "O3(no3y & N1-H5(nHz+ " Ol .coo) ornithine
C22(8) C4-HY(.ch2)"O2(coo) ornithine & N2-H12(nH3+) " O1(.coom) ornithine
C*x(9) *02-H1.coory "O6(s04) & N1-H1(NH3+) "O5(.s04)

*N1-H5(nH3+) " O1(coon) ornithine & (N1-H3(np3+ "CI1),
*N1-H5(nH3+) O1(coo) ornithine & C4-HI(.chz) O2(.coo) ornithine
*C3'H6(.CH2)"'O4(.N03_) & N2'H13(_NH3+)"'O4A(_N03.)

C%(10) N2-H12(nH3+ "CIL g N2-H12( np3+) " OL(.cooH) ornithine

sz(ll) *N1-H4(_NH3+)”'05A(.304) & N2-H14(.NH3+)”'06(.304)
*N1-H5(nH3+) O1(coo) ornithine & C4-HI(.chz) O2(.coo) ornithine
*N1-H5nH3+ " O3(nos-) & N2-H13( N3+ "O4nos,)

C*(12) *02-H1(.coory 'OB6(.s0s) & N2-H14( nH3+) OB A(s04)
*02-H1(.coon) "OB¢.s0s) & N2-H14(nh3+) "O5(s04)

C%(13) N1-HS(nH3z+ Ol cooH) ornithine & N2-H12( N3+ " OL(coo) ornithine

C%(14) C4-HY(.chz) " O2(.coo) ornithine & N2-H12( N3+ "OL(coom) ornithine

C%(12) (N1-H5(nH3+ " O3(n03-)2 & C4-HO(.chzy "O2(.coom) ornithine

C’5(14) *(N1-H3(nHz+) "Cl1)2 & N2-H12( nHz+y " OL.coomy ornithine
*(N1-H5(nHz+) O3 (no3y)2 & N2-H12( N3+ " OL(.cooH) ornithine
*C4-H9crz) " O2(coom) omithine & (N2-H12(\nz+) "Cl1),

C%(17) N1-H5(nH3z+) " O1(.coom) ornithine & (N2-H12(\n3+) "Cl1),

C24(18) *Nl'H3(_NH3+)WC|1 & (N2'H12(_NH3+)MC|1)2
*(N1-H5(nHz+) O3 n03))2 & (N2-H12( \3s "ClL),

C%(11) NL-H(nrizey 05508 & N1-Hdnrzn 05508 & N1-H5 a0 OL(coom amithine

C%(12) *(N1-H3(nHs+ "Cl1); & C4-HI( crz) " O2(cooHyornithine
*C3-H6(crz) "O4(no3) & C3-Hb6(crz) "O4A N0z, & C4-HI(.chz) " O2(.coom) ornithine

C%(13) *02-H1(coony 06504y & O2-H1(coony "O6A(sos) & N1-H5 nHz+) " OL(.cooH) ornithine
*N1-H5(nH3+) " OL(coo) ernithine & C3-HB(.chz) " O4A(no3 & C3-Hb(crz) "O4 (o2,

C%(14) *N1-H4(nh3+) O5(sosy & N1-H4(nr3+ " O5A(s0s) & C4-HOchz)y O2(.coom) ornithine
*N2-H12 nH3+) ™ OL(cooH) ornithine & C3-Hb(.chz) ™ O4(no3) & C3-HB(.chz) " O4A(n03,
*N2-H13(nH3+) " O4(no3-) ornithine & N2-H13(nHaw) " O4ANo3y & N2-H12( nH3+) " OLcooH) ornithine
*N2-H14(nH3+) "O6(s04) & N2-H14( nHary " O6A(sos & N2-H12 nH3+) Ol coo) ornithine

C%(16) *02-H1(.coony 06504y & O2-H1(coony "O6A(s0s) & N2-H12( Npa+y " OL(.cooH) ornithine
*N1-H4(nH3+) "O5(s04) & N1-HA(nh3z+) " O5A(s04) & N2-H12( N3+ " OLi.coon) ornithine
*N2-H13(nH3y O4(nosy & N2-H13((nHs+) "O4A(Nos) & C4-HI(chazy " O2(.coom) ornithine
*N2-H14(nH3v) OB6(.so4) & N2-H14(nH3s) " OB6A(so4) & C4-HI(chzy " O2(.coom) ornithine
*N2-H14(nH3+) O5(.so4) & N2-H14(np3+) "O5A(so4) & C4-H9(cho) "O2(.coom) ornithine

C%(19) *N1-H5(nH3+) " OL(coot) orithine & N2-H13(nHa+) "O4(no3y & N2-H13( N3+ " O4A o3,
*N1-H5¢nH3+) "OLcoot) orithine & N2-H14(nHa+) "O6(s04) & N2-H14(npzvy “O6A(s0s)
*N2-H14(nH3+) "O5(s04) & N1-H5 nH3+) " OL(coom) ornithine & N2-H14(nhs+) O5A(s04)

C%(10) *(N1-H3(nrz+) "Cl1)2 & N1-H4(nizs) “OS5¢s0s) & N1-Ha( Ny " O5As04)

*(N1-H5(nHz+) O3(no3y)2 & N1-HA( Ny " O5¢s0s) & N1-HA(nas) " O5As04)
*(N2-H12(nnss) “Cl1)2 & N2-H14 N3+ OB (s0s) & N2-H14(nz+) “OB6A(s04)
*(NZ'HlZ(,NHgﬂ Cll)z & N2'H14(,NH3+)M05(_SQ4)

C%(16) *02-H1(coon) "O6A(so4) & (02-H1(coony OB (sos)2 & (N1-H3( N3+ "Cl1),

*02-H1(.coon) 086504y & O2-H1(.coon) "O6A(s0s) & (N1-H5nha+) " O3(nos-))2
*C3'H6(_CHQ)WO4(_N03_) & C3'H6(_CH2)"'O4A(_N03_) & (NZ-HlZ(_NH3+)MC|1)2

C34(20) *(Nl-H3(_NH3+)mC|1)2& NZ'H13(—NH3+)MO4(-N03—)

*N2-H14 N3+ "O6(.s04) & N2-H14( nha+) " OB6A(s04) & (N1-H3(nHa+ " Cl1),
*N1-H4 N3+ " O5(so04) & N1-H4(np3sy "O5A(s0s) & (N2-H12(npa+y ClL),
*(N1-H5(nHs+) O3 no3-))2 & N2-H13 Nz " O4(nos-) & N2-H13(nmsny O4A o3,
*N2-H14(nH3+) "O5(s04) & N2-H14(npsny O5A(so & (N1-H5(nHz+ O3 (n03m)2

C44(12) NZ'H13(—NH3+)WO4(-N03-) & N2-H13(.NH3+)MO4A(_N03_) & N2-H 14(—NH3+)”'06(—SO4) & N2-H14(_NH3+)M06A(_504)

C*4(16) *N1-H4(nh3y  O5A(s04) & N1-H4(nhasy "O5(.s04) & C3-Hb(crz) "O4 (o3 & C3-H6(crz) " O4A N0,
*N1-H5¢nH3+)"O1(.coom) arnithine)2 & C4-H9.ch2) " O2(.coo) ornithine

C*4(18) *N1-H4(nH3+) " O5¢.so4) & O2-H1(.coom)y "O6(s04) & O2-H1(coory OB6A(s04) & N1-H4(NH3+) " O5A(s0s)
*02-H1(coory 06504y & O2-H1coon) " O6A(sos) & C3-Hb6( chz "O4ANo3-) & C3-Hb(crz) "O4 (o3,
*C3-Hb6(.chz) "O4(No3-) & C3-Hb(crz) "O4A(No3) & N2-H13( NH3+) "O4(no3y & N2-H13( nHa+) "O4A(Nos,)
*C3-HB(crz) " O4nos & N2-H14(nhss) "OBA(s04) & C3-HB(crz) " O4A (o3, & N2-H14(nH3y OB (s0s)
*C3-Hb(.chz) " O4(nos-) & C3-HB(crz) " O4A(no3) & N2-H14(NH3s) OS¢ s04) & N2-H14(ng " O5A(s0s)



C*4(20)
R%1(4)
Rx(8)
R%4(8)
R%(12)
R%(14)
R%,(10)
D%,(10)
D?(5)

D%(7)

D%(5)
D%(8)

D?,(10)

D(11)

D?(6)

D?(8)
D%(9)

D*(11)

D’(12)
D%(14)
D’(8)

D%(10)

D%(11)

(N1-H5(nH34 " OL(.coon) ornithine)2 & C4-H9(ch2) O2(.coo) ornithine
N2-H14(nHs+) " OB6(.s04) & N2-H14(nH3y  O5A(s0s)

N1-H5(nHs+) O3 (no3) & C3-Hb6(chz) " O4(nos-)

(N1-H5(nH3+ " O3(No31)2 & (N1-H3( sy "Cl1),

02-H1(.coon) 06504y & 02-H1(coom) O6A(so4) & C4-HI( chr) " O2(.coom) ornithine
(Nl-H3(_NH3+)'”C|1)2 & C3-H6(_CH2)'”O4(_NQ3_) & C3-H6(_CH2)'”O4A(_N03_)
(N2-H12(_NH3+)”'C|1)2& N2-H13(_NH3+)'”O4(_N03_) & N2-H13(_NH3+)”'O4A(_NQ3_)
N1-H4( nms+) "O5A(so4) & N2-H13(nps+) "O4A(nos)

*Nl-H3(_NH3+)”'C|1 & Nl-H4(_NH3+)'”05A(_so4)

*N1-H5(_NH3+)'”O3(_N03_) & Nl-H3(_NH3+)'”C|1

*(NZ-HlZ(_NHgﬂ'”C'l & N2-H14(_NH3+)”‘06(_SQ4)

*(NZ'le(_NHgﬂ'”CIl)z & N2'H14(_NH3+)MO5A(_SQ4)
*NZ-H13(.NH3+)"'O4A(_N03_) & NZ'H14(_NH3+)'"06(.304)

*Nl-H3(_NH3+)”'C|1 & C3'H6(.CH2)'"O4(.N03.)

*N1-H4(nhz+) " O5A(s0s) & C3-HB(.chz) O4(nos-)

N2'H12(.NH3+)'"C|1 & N2'H13(_NH3+)'”O4A(.N03.)

*02'H1(-c00H)"'06(-so4) & Nl-HS(_NH3+)"'C|1

*02-H1(coon) "O6(.s04) & N1-H5(NH3+) O3 (.nos-)

*02-H1(coon) "O6(.s04) & C3-Hb(.chz) O4(no3-)

*NZ-le(_NH3+)"'C|1 & C3'H6(.CH2)'"O4(.N03.)

*C3-H6(.crz) "O4(no3) & N2-H14( N3y O6(.s0s)

*N2-H14(npz+) " O5As04) & C3-Hb(.ciz)"O4 (o3,

*Nl'H3(_NH3+)WC|1 & N1'H13(_NH3+)WO4A(_NQ3_)

*Nl'H3(_NH3+)WC|1 & N2'H14(_NH3+)'”06(_504)

*N2'H14(_NH3+)”'05A(_504) & Nl'H3(_NH3+)WC|1

*N1'H4(_NH3+)”'05A(_504) & N2'H12(_NH3+)MC|1

*N1'H5(_NH3+)WO3(_NQ3_) & N2'H12(_NH3+)WC|1

*N1-H5(nH3+) "O3(nosy) & N2-H14(nh3+y O6(.sos
*(N1-H5(nHsn " O3¢no3-)2 & N2-H14 s+ "O5A(s04)
*OZ'H]—(-COOH)WOG(-SO@ & N2-H12(_NH3+)'"C|1

*02-H1(.coony "O6(.s04) & N2-H13( nH3+) " O4A (N0,

*C3-H6(.crz) "O4(no3-) & C3-Hb6(.crz) "O4ANo3) & N2-H14( nHasy " OB5(s04)
*NZ-H14(.NH3+)"'05A(_304) & C3-H6(.CH2)"'O4A(.N03_) & N2-H 14(-NH3+)”'05(-SO4)
*N1-H4(nHz+) "OB(so4) & (N1-H3(nHz+) "ClL),

*N1-H5(nHz+) " O3(no3y & (N1-H3(nHz+) "CI1),

*N1-H5¢nH3+) O3 (no3y & (N1-H3(np3+) "ClL),

*N1-H4(npz+) 05 s04) & N1-H5(nH3+) "OL(coom) ornithine & (N1-H5(nHa+) "O3(nosy)2
*(NZ'HlZ(,NH3+)mC|1)2 & N2'H14(,NH3+)M06A(_SQ4)

*(NZ'HlZ(,NH3+)WC|1)2 & N2'H14(,NH3+)M05(_SQ4)

*(N1-H3(npz+) " Cl1)2 & C3-HB(crz) " O4A(Nos)

*NZ'HlZ(,NH3+)WC|1 & N2'H13(_NH3+)WO4(_N03_) & NZ'H13(_NH3+)MO4A(_N03_)
*02-H1(coon)y "O6A(so0s) & (N1-H3( N34+ "Cl1),

*(N2-H12(_NH3+)'”C|1)2 & C3-H6(_CH2)"'O4A(_N03_)

*N2-H14(_NH3+”06A(_504) &(Nl-HS(_NH3+)mCI1)2

*NZ-H14(_NH3+)'”05(_504) & (Nl-HS(_NH3+)”'C|1)2

*Nl-H4(_NH3+)m05(_So4) & (NZ-HlZ(_NH3+)mC|1)2

*(N1'H5(-NH3+).“03(-N03—))2& N2-H12(_NH3+)'"C|1

*(N1-H5(nHz+) O3 no3-)2 & N2-H14 ( nHavy " OB6A(s04)

*(N1-H5(nHs+) "O3(no3-)2 & N2-H14 s+ "O5(s04)

OZ-H].(_COOH)WOG(_S(M) & (NZ-HlZ(_NHQ,H'”Cll)Z

OZ-H].(_COOH)WOG(_S(M) & 02-H l(-COOH)WOGA(—SO4) & (N2-H 12(—NH3+)WCI1)2
*Nl-H4(_NH3+)m05(_So4) & Nl-H4(_NH3+)m05A(_So4) & Nl-H3(_NH3+)"'C|1
*(N1-H5(nHz+) " O3(nosy)2 & N1-HA(nms+y " O5¢s0s) & (N1-HA( Nz "O5.s04)2
*(N2-H12(np13™ CI1)2 & N2-H14 ppizy “OBA o

*NZ-H14(,NH3+)M05(,304) & N2-H14(,NH3+)“‘O5A(,304) & N2'H12(_NH3+)MC|1
*N2-H13(nH3+) " O4 (o3 & N2-H13( s "O4A(nos) & N2-H14( npzs) "O6A(s0s)
*C3-H6(_CH2)MO4(,N03_) & C3-H6(_CH2)MO4A(_N03,) & Nl'HS(,NH3+)MC|1
*N1-H4(np3+)"OS(s04) & C3-Hb(chz " O4AN03) & N1-H4(nH3+) "O5A(s04)
*N1-H4( N3 "O5(s04) & C3-Hb(-crz) " O4(nos-) & C3-HB(chz)"O4A (o3,
*(02-H1(.coony OB6(s04))2 & N1-H3(nHa+y "CIL

*02-H1(.coony 06504y & O2-H1(.coony "O6A(s0s) & N1-H5(NHa+) "O3 (o3
*02-H1(.coon) 06504y & O2-H1(.coon) "O6A(s04) & C3-HB6(.crzy "O4ANos,)
*02-H1(coon)y "O6A(s04) & C3-Hb(.chz " O4(nos-) & C3-Hb(.crz) "O4A(no3,)
*(N1-H3(nHz+) "Cl1); & N2-H13(np3+y " O4(nos,

*C3'H6(_CH2)WO4(_N03_) & C3'H6(_CH2)MO4A(_N03_) & N2-H 12(.NH3+)MC|1



GOTFAY

D%(13)

D%(14)

C(7)
CH(7)

C'2(9)

C%(7)
C*(8)

C?,(10)
C%(11)

C*(12)

C*(13)

C?(14)

R?(6)
R%(7)
R%(10)

R%(12)
D(2)

D?(5)

D?,(6)

D?(7)

*C3-H16(_CH2)'”O4(_N03_) & C3-H6(_CH2)”‘O4A(_N03_)& N2-H14(_NH3+)”'06A(_504)
*N2-H14(nh3y  O6(sos) & N2-H14(nhsy) "OB6A(so4) & C3-H6(crzy "O4ANos,)
*Nl-H3(_NH3+)”'C|1 & N2-H13(_NH3+)'”O4(_N03_) & N2-H13(_NH3+)‘”O4A(_N03_)
*NZ-H14(_NH3+)”'06(_504) & N2-H14(_NH3+)”'06A(_504) & Nl-HB(_NH3+)MC|1
*Nl-H4(_NH3+)'”05(_504) & Nl-H4(_NH3+)'”05A(_504) & N2-H12(_NH3+)MC|1
*N1-H4(nH3+) O5(sos) & N1-H4( s+ "O5A(s04) & N2-H13(NHa+y " O4(nos-)
*N1-H4(nhz+) ' O5(sosy & N2-H13(nHa+y "O4(no3y & N2-H13(nH3+) Od(nos,)
*N1'H5(-NH3+)-"03(-N03-) & NZ'H14(.NH3+)'"06(_504) & N2-H14(_NH3+)"'06A(_504)
*N1'H5(-NH3+)-"03(-N03-) & NZ'H14(.NH3+)'"05(_504) & N2-H14(.NH3+)"'05A(_504)
*02-H1(.coony "O6(.s04) & O2-H1(.coony "O6A(s0s) & N2-H13(NHa+y) " O4 (o3,
*OZ-Hl(.COOH)"'OGA(.So;;) & N2'H13(-NH3+)-“O4(-N03-) & N2-H 13(-NH3+)"-O4A(-N03-)
C12-H3(crarom) "O1linoz)

*016'H17(-COOH) "'OlO(.Noz) & C15'H5(.CH2) "'010(.N02)

*N8-H10(.NH3+) -"08(-C:O) & C15'H5(.CH2) '"08(.0:0)

*N7-H8(nH3+) O3 (no2) & N8-H18( nHa+) "O3¢nog)

*N7-H16(_NH3+) ‘”08(_(;:0) & N8-H10(_NH3+) ‘”OB(.C:o)

C13-H7(_CH) "'OlZ(.Noz) & C15-H6(_CH2) “‘014(—N02)

*N7-H8(nH3+) "Ol(c=0) & N7-H15nnz+) " Od(noz)

*N8-H13(nH3n "Ol(c=0) & N8-H18(.npa+) O3 noz)

N7-H8(.nms+) O3 noz) & N7-H15(nH3+) "Odnoz)
*016'H17(—COOH)M010(—NOZ) & N7-H16(_NH3+) "'OS(.C:Q)

* 016'H17(—COOH)”'010(—N02) & C15'H5(—CH2) ‘”08(_(;:0)

*N?'Hl6(_NH3+) ”‘08(_(::0) & C13'H7(_CH)M012(_NOZ)

*N8-H10(nHz+ “"O8(c=0) & C15-H5(chz) "O10(n02)
*016'H17(_COQH)M010(_N02) & C13'H7(—CH)”'012(—N02)

*N7-H16(.NH3+) "'08(_(3:0) & C15'H6(.CH2) '"014(.N02)
*016'H17(-COOH)'”010(-NOZ) & N7-H16(.NH3+) "'Oll(.Noz)
*016'H17(-COOH)'”010(-NOZ) & C15-H6(_CH2) '"014(.[\102)

*N?-H8(_NH3+) "'Ol(_czo) & N8'Hl8(.NH3+) "'03(.N02)

*(N7-H8(nHa+) "O3(n02)2 & N8-H13(nH3+y "Ol(c=0)

*N7-Hl6(_NH3+) "'Oll(_Nog) & N8-H10(.NH3+) "'08(.(;:0)

*N8-H10(.NH3+) "'08(.(3:0) & Cl5-H6(.CH2) ”'014(-N02)
*016'H17(-COOH)”'010(-NOZ) & N8-H10(.NH3+) "'08(.(;:0)

*N?'HS(_NH3+) ”‘Ol(_czo) & C14'H12(_CH2)WO7(_N02)

*N7-H8(nH3+) "O3(no2) & C14-H12( ¢z " O7(no2)

*N7-H8 N3+ "Ol(c=0) & N7-H8(n3+) "O3(no2)

*N?'H16(_NH3+) ”‘08(_(::0) & N7'H16(_NH3+) ”‘Oll(_Nog)
C14'H12(,CH2)WO7(,N02) & ClG'Hg(,CHz) MOG(-NOZ)

N7-H16(_NH3+) “‘08(_(;:0) & C15'H5(—CH2) WOlO(_NQZ)

N7-H16(_NH3+) MOll(—NOZ) & C15'H5(—CH2) '”010(_,\102)

*C6-H2(cHarom) 09 no2)

*016'H17(»COOH)M010(—NOZ)

“N7-H8 (g " Olic=o)

*N7-H8( N3+ " O3(no2)

*N7- H15( NH3+) 04( NO2)

*N7- HlG( NH3+) "'OB(C =0)

*N7-H16(_NH3+) "'Oll(_Noz)

*N8-H10(_NH3+) ”'08(-C=O)

*N8-H13(_NH3+) '”04(—N02)

*N8-H18(nH3+) O3 no2)

*C13-H7(,CH)M012(_N02)

*Cl6-H9(,CH2) MOG(—NOZ)

*C14-H12(,CH2)WO7(,N02)

*C15'H15(»CH2) ‘“O8(_C:O)

*C15'H5(»CH2) “‘OlO(.Noz)

*C15- H6( CH2) 014( NO2)

*N7-H16. NH3+) "011(no2) & C6-H2(. -CHarom) “09¢no2)

*N7-H8(nH3+) Ol c=0) & N7-H16(nH3+) " O8(c=0)

*N7-H8(.n3+) "O3(no2) & N7-H16(nHs+) "O8(.c=0)

*N7-H8(_NH3+) MOl(—C=O) & C13'H7(-CH)M012(—N02)

*N7-H8(_NH3+) MO3(—NOZ) & C13'H7(-CH)M012(—N02)

*N7-H8(nH3v) " Olc=0) & C6-H2( charom) "O9No2)

*N7-H15(nH3+) 04 no2) & C6-H2(cHarom) “O9¢no2)

*N?-HS(_NH3+) “‘Ol(_czo) & ClS'HS(»CHZ) “‘08(_c:o)

*N7-H8(nhs+) O3 (no2) & C15-H5(.crp) "O8.c=0)



EXOFAY

level 2

IHEPES

Level 2

D?(8)

D?(9)

D%(10)

D%(11)
D%(10)
D*%(12)

D%(14)

D(2)

C(4)
C(5)
C(13)
C'y(4)
c’,(10)

C(11)
R%(11)
D?(5)

D?(11)
D’(10)

D’(15)
D*(16)

D*(19)

C(9)
Ch(4)

C(7)
D(2)

CH(4)
C'4(6)
CH(7)
C%(9)
C%(8)

5C)
C?(10)

C(11)

C?,(16)

*016'H17(-COOH)M010(—NOZ) & N7-H8(_NH3+) ‘”Ol(_czo)
*N7-H16(_NH3+) ‘”08(_(;:0) & C16-H9(_CH2) ‘”OG(.Noz)
*C6-H2(.cHarom) "011(no2) & 016-H17coony "O10¢noz)
*N7-H8(nH3+) O3 (no2) & C6-H2(charom) "O9no2)
*016'H17(-COOH)M010(—NOZ) & C16-H9(_CH2) "'OG(.Noz)
*N?-Hl6(.NH3+) -“08(-C:O) & C14'H12(-CH2)-“O7(-N02)
*016-H17(_COOH)“'010(_N02) & N8'H13(_NH3+) ”'01(_0:0)
*016-H17(_COOH)“'010(_N02) & C14'H12(-CH2)MO7(-N02)
*N?-H8(_NH3+) '"Ol(_czo) & N8'H10(.NH3+) '"08(.0:0)
*N?-H8(_NH3+) ”'03(.N02) & N8'H10(.NH3+) ”'08(.(;:0)
*N?-Hl6(.NH3+) '"Oll(_Noz) & N8-H13(.NH3+) ”'01(.(;:0)
016'H17(-COOH)-“Olo(-NOZ)& N8'H18(.NH3+) '"03(.N02)
(N7-H16(npsn 011 (n02)2 & C12-H3(charom) 011 no2)
*C6-H2(.crarom) "O9no2) & C12-H3(cHarom) "O11(no2) & C6-H2(.cHarom) "O9¢noz)
*(N7-H16(nH3+) " O8(c=0))2 & C12-H3( crarom) "O1l(noz)
*(N8-H10( N3+ "O8(c=0))2 & C12-H3( crarom) "O1l(noz)
*C12-H3(crarom) "O11(no2) & (C15-H5(chp) ~O8(.c=0y)2
*(06-H17(no2) "O10(n02))2 & C12-H3(cHarom) 011 (no2)
*C12-H3(crarom) "011(no2) & (C13-H7(.chy 012 no2)2
*Ol'HZ(_COOH)WCll

*Nl'Hg(_NH3+)WC|1

*N1-H11 nns+ " Cl1

N2-H12(.nH) ornithine " O4(-0=c)rmoc

C3-H4(.crz) Ol (.coom) ornithine

C3-H3(.cH2) ornithine "C13 (.carom)Fmoc

Nl-Hg(_NH3+)MC|1 & Nl'Hll(_NH3+)WC|1
*(Ol'HZ(_coQH)WCll)Z & Nl'Hg(_NH3+)MC|1
*(Ol-HZ(.COOH)WCIl)z & Nl-Hll(.NH3+)mCI1

N2-H12(nH) omithine " O4o=c)rmoc & C3-H4(crz) " OL1(.coom) ornithine
N2-H12(nH) ornithine " O4(o=c)rmoc & C3-H4(.crz) "OL(.coo) omithine
*Nl-Hg(_NH3+)"'C|1 & N1'H10(-NH3+)'”05(-0-0-0)
*N1'HlO(-NH3+)m05(-C-O-C) & Nl-Hll(.NH3+)'"C|1
Ol-HZ(.COOH)'"Cll & N1'Hlo(-NH3+)m05(-C-O-C)
(O1-H2(.coon) "Cl1), & C3-H4 chz) " OL(.cooH) ornithine
(01-H2(.coon)y "Cl1), & N2-H12( Ny orithine " O4(-o=c)rmoc
*(N1-H9¢nps+ "Cl1); & C3-H4(.crz) " O1(.coon) ornithine
*(N1-H10(NHz+) ' O5¢c-0-0)))2 & C3-H4(.chz) Ol (.coom) ornithine
*(N1-H11(npz+) "Cl1); & C3-Ha(chz) Ol (.coom) omithine
*(N1-H9(nHz+ "Cl1)2 & N2-H12(npy ornithine " O4(o=c)rmoc
*(N1-H10(npz+) "O5(c-0-c))2 & N2-H12(Npy ornithine " O4(o=c)rmoc
*(N1-H11( nps+y "Cl1); & N2-H12( Ny ornithine " O4(-o=c)rmoc
*N2-H3CI2

*N2-H4CI2

*N2-H3CI2 g N2-H3CI2A

*N2-H4 - CI2A g N2-H4CI2

C5-H11F1

*03-H13Cl1

*03-H14-01

*N2-H5-03

*C4-H8 03

*C6-H12 03

N2-H3'Cl2 g N2-H4Cl2

N2-H5 03 ¢ C4-H8 03

C4-H8 03 ¢ C6-H1203

(N2-H503), g C6-H12 03

*03-H13Cll ¢ O3-H14 01

*03-H14 01 ¢ C4-H8 03

*03-H13Cll ¢ C6-H12 03

03-H13Cl1 g C4-H803

*03-H14 01 ¢ N2-H5 03

*N2-H3CI2 g C5-H11F1

*N2-H4CI2A g C5-H11F1

*N2-H3Cl2 g N2-H4CI2

*N2-H3CI2 g N2-H4CI2A

*N2-H3CI2 g C5-H11F1



JADGED

level 2

C?5(18)
C*,(15)

C’(15)

R%,(4)
Rzz(G)
R(7)
R%(11)
R(8)

R'4(12)
R®(19)

R®4(19)
D*%(12)

D%(14)

D%(15)
D’(16)
cR)
C(4)
C(5)

C(6)
D(2)

C'a(4)

C'(5)

*N2-H4CI2A ¢ C5-H11F1

N2-H3Cl2 ¢ N2-H4CI2A

*N2-H3'Cl2 g N2-H3"CI2A g C5-H11"F1
(N1-H4CI2A), ¢ C5-H11F1

*N2-H3'Cl2 ¢ N2-H3'CI2A ¢ N2-H4CI2A
*N2-H3CI2 & (N2-H4CI2A),

*N2-H3'Cl2 ¢ N2-H3"CI2A ¢ C5-H11F1
*N2-H4Cl2 & N2-H4CI2A 5 C5-H11F1
N2-H4CI2A g N2-H3CI2A

N2-H3Cl2 ¢ N2-H4CI2A

03-H1401 g C6-H1203

03-H13CI1 g N2-H5 03

*N2-H3'Cl2 g N2-H3"CI2A g N2-H4CI2A
*(N2-H4 - CI2A), & N2-H3CI2

*N2-H3Cl2 ¢ N2-H3"CI2A ¢ (N2-H4CI2A),
*(N2-H3CI2A), ¢ C5-H11F1
*(N2-H4CI2A), ¢ C5-H11-F1
*(N2-H3CI2A), ¢ N2-H3CI2 g C5-H11F1
(C4-H803), £ C5-H11F1

* C5-H11"F1 ¢ (C6-H1203),
*(03-H13Cl1), ¢ N2-H3CI2
*(03-H13Cl1), ¢ N2-H4CI2A
*(03-H1401), ¢ C5-H11F1
*(N2-H503), g N2-H3CI2
*(N2-H503), ¢ C5-H11F1

*N2-H3Cl2 ¢ (C4-H803),

*N2-H4Cl2 ¢ (C4-H803),

*N2-H4CI2A ¢ (N2-H503),
*(03-H1401), & N2-H3CI2
*(03-H1401), ¢ N2-H4CI2A
*(03-H13Cll), c C5-H11F1

*N2-H3CI2 ¢ (C6-H12-03),

*N2-H4CI2A ¢ (C6-H12-03),

C8'H22(.CH2) "'012(_(;:0)

C7-H20(.CH) "'OS(.CQQ.)

Clg-H35(.CH2) "'013(.CQOH)

N1-H2(nH3+ Olicoon

C4-H10(_CH2) ”.Ol(-COO-)

*N1-H1nms+y) "O5¢coo,

*N1-H3(nH3+) “O5(coo,

*Nl-H3(_NH3+) ”'07(-C=O)

*N2-H4 vy O3(.coo,)

*N2-H5(nH3+) “O8(.coom)

*N2-HB(nh3+) O11(coom)

*CZ'H?(_CH) ”'05(,(:00,)

*C3'H9(_CH2)WO7(,C:Q)

*CS'HlZ(_CHz)WO7(_C=0)

*C5-H12(crz) "O9(coon)
*CS'HlS(-CHZ)MOll(-COOH)

*N3-Hl4(_NH3+) mOlO(—COOH)

*N3-H15(_NH3+) mOlO(—COOH)

*N3'H15(-NH3+) "'OlZ(_Czo)

*N3-H16(nH3+) 010 coon

*N4-H17 nh3+y " Olcooy

*N4-H18(nH3+) " O6(coo,

*N4-H19 nH3+) 014 coon
*ClO-H26(,CH2)“‘014(,COOH)
*09-H27 .coon)y "O4(coo,)
*013'H32(-COOH)‘“02(—COO-)

*N1-H3(nH3+) “O5(coo-) & N1-Hlnmay OS¢ coo,
*N3-H14(nh3+) "O10¢coor) & N3-H15(nHz+ 010 coon)
*N3-H16(nH3+) "O10¢coor) & N3-H14(nh3+) 010 coon)
*N3-H16(.nH3+) "O10(.coon) & N3-H15(nH3+) 010 coon)
*N1-H1nn3y) “O5¢coo-) & C2-H7(chy "O5(coo-)
*N1-H3(nH3+ “O5(cooq) & C2-H7(chy " O5(coo-



C%(7)

C%(8)
C*(9)
C?%,(10)
C%(11)
C%(12)

C*(13)
C%(14)

C?,(15)

C?,(16)
R',(6)
R%(7)

R,(8)
R%(5)

R?(7)
R?(9)

R%(11)

R%(13)

R%,(14)

R%,(15)
D?(5)

D?%(6)

*N2-H6(nH3+) 011 coony & C5-H13(.chz "O11(coon)
*N4-H19(_NH3+) “‘014(_CQOH) & ClO-H26(_CH2)‘”014(_COOH)
*N1-H3(nH3+) "O7(c=0) & N1-H1(nH3+) " O5(coo,)
*N2-H5(nH3+) 7 O8(.coomy & C5-H12(chz) "O9(coon)
*N3-H14(_NH3+) “‘010(_CQOH) & N3'H15(-NH3+)M012(-C=O)
*NS'H15(-NH3+)-"013(-COOH) & NS'H16(-NH3+)-"010(-COOH)
*Nl-H3(_NH3+) mO7(-C:O) & CZ'H7(.CH)'"05(.(;00.)
*CZ-H7(.CH)"'05(.C00.) & C3'H9(.CH2) '"07(.0:0)
*N1-H1(nhz+) " O5coo-) & C3-H9(chz) "O7(c=0)
*NS'H14(-NH3+)-"010(-COOH) & C8'H22(-CH2)"-012(-C:O)
*N2-H5(nH3+) O8(.coom) & C5-HI12(chzy'O7(.c=0)
*CZ'H7(-CH)-"05(-COO-) & C5-H 12(_CH2)'"O7(.C:Q)
*(N1-H1(nHz+ "O5¢co09)2 & C5-H12(chzy "O7(c=0)
*N1-H4(nh3n 'Olcoo- & C4-H10(chz) "Ol(coo,
*N2-H5(nH3+) " O8(.coom) & C3-H9(.chz) "O7 (c=0)
*N14'Hlg(-NH3+)-“Ol4(-COOH) & C8'H22(-CH2)"-012(-C:O)
C2-H7.cry "O5(.coo-) & C5-H12(crz) " OY.coon
*N1-H1nH3+ O5(coo-) & C5-H12( cha) "O9coon)
*N1-H3(nH3+) " O7(.c=0) & N2-H5(nHz+) "O8(.coony
*N3'H14(—NH3+)'”010(—COOH) & ClO-H26(_CH2)”'014(_COQH)
*N3'H15(-NH3+)”'012(-C:O) & N4'H19(—NH3+)M014(—COOH)
*Clo'H26(—CH2)'”014(—COOH) & N3'H16(_NH3+)M010(_CQOH)
*N1-H1nHay " O5¢coo) & N2-HS5(nH3+ " O8(.coon)
*N1-H3(nH3+ " O5¢.coo) & N2-H5( N3+ " O8(.coon)
*013'H32(.CQOH)'"02(.(300.) & CS'H13(-CH2)"'O]-1(-COOH)
*NS'H14(-NH3+)WOlO(-COOH) & N4'H19(-NH3+)WO]—4(-COOH)
*NS'H15(-NH3+)'”010(-COOH) & N4'H19(-NH3+)'”014(-COOH)
Og(COOH)'H27WO4(-COO-) & N4-H18(_NH3+)'"06(.(;00.)
*Nl-H3(_NH3+)"'O7(_C:Q) & C3-H9(.CH2) ”'07(-0:0)
*C3'H9(.CH2) "'07(.0:0) & C5'H12(-CH2)'”07(-C:O)
*NS'H15(-NH3+)”'012(-C:O) & C8'H22(-CH2)”'012(-C:O)
*N1-H2(nH3+) ' Ol(coo-) & C4-H1Ocrz) Ol coo,)
*CS'H12(-CH2)'”09(-COOH) & C5'H12(-CH2)WO7(-C:O)
Nl-Hg(.NH3+)'"O7(_C:0) & C5'H12(-CH2)'”07(-C:O)
*N1-H3(nH3+) O5(coo-) & N1-H3(nH3+) "O7(.c=0)
*N3'H15(—NH3+)”'012(-C:O) & N3'H15(—NH3+)'”010(—COOH)
C3'H9(-CH2) ”’O?(.c:o) & C5'H13(—CH2)‘“Oll(—COOH)
*NI1-H3(nH3y " O5¢coo & C3-HI(crz) 07 (c=0)
*N3'H15(»NH3+)'”010(»COOH) & C8'H22(»CH2)”'012(—C:O)
*N1-H3(nH3+ " O5¢coo) & C5-H12(chz)"O7 (c=0)
*C3-H9(chz) 07 (c=0) & C5-H12(crz " O9.coom)
*CS'H22(,CH2)'”012(,(3:0) & ClO'H26(»CH2)”'014(—COOH)
*N1-H3(nH3y 07 (c=0) & C5-H12(chz)"O9(coom)
*N?J'H15(»NH3+)'”012(»C:0) & ClO'HZG(_CHZ)‘”Ol4(.coo|_|)
*N1-H3(nH3+) "O5¢coor & C5-H12(crz) " O9¢coony
*N2-H5(nH3+) O8(coom) & C2-H7(.chy " O5(coo-)
*NS'H15(-NH3+)MOlO(-COOH) & ClO'H26(-CH2)WO]-4(-COOH)
N3'H16(—NH3+)MOlO(-COOH) & N4'H19(—NH3+)WO14(-COOH)
*N1-H1(nH3+)  O5(coo-) & N4-H18( s+ OB (.coo,
*N1-H3(nH3+)  O5(coo-) & N4-HI18( N3+ OB (.coo,
*09-H27 coony "O4(.coo-) & N2-H4(nr3y O3 coo-)
*N2-H6(.nH3+) 011 coom) & N3-H14(nHz+ "O10(coon)
*N4'H18(-NH3+)'“06(-COO-) & CZ'H7(-CH)'”05(-COO-)
*C5-H12(,CH2)MO7(,C:0) & CS'HlS(,CHz)MOl(,COO,)
*N4-H17 np3+) "Olicooy & N4-H18(nh3z+ "O6(coo,
*N4-H17 nh3+y " Olicooy & N4-H19(nha+ "Ol4d(coon
*013-H32cooH) “"02(.cooy & N4-H17 nH3+ Ol coo,
*N4-H19nH3+) 014 coom) & N4-H18( nz+) "OB6(.coo.
*N1-H3(nH3+) "O7(c=0y & N4-H18( N3+ " O6(coo,
*N2-H5( N3+ "O8(.coon) & C5-H13(.chzy 011 coom)
*013'H32(COOH)4“02(-COO-) & C2-H7(_CH)M05(_COO_)
*N4'H17(-NH3+)WO:|-(-COO-) & ClO'H26(-CH2)"'O]—4(-COOH)
*N4-H18(_NH3+)”'06(_(;00_) & ClO'H26(-CH2)"'O]—4(-COOH)
*013-H32coon) "02(coo-) & N4-H19(NHs+) "O14(.coom)
*013'H32(COOH)‘“02(-COO-) & ClO'H26(-CH2)WO]-4(-COOH)



D22(7) *Nl'H1(-NH3+)"'O5(-coo-) & N4'H17(-NH3+)"'01(-coo-)
*N1-H1nH3+ ' O5(coo-) & 013-H32coony "02(.coo,)
*N4-H17 nm3+ Olcoo-) & N1-H3(nH3+) "O5¢coo,)
*N1-H3(nH3+ ' O5(coo-) & O13-H32coon) " 02(coo,)
*09-H27 .coony "O4(.coo-) & N3-H14( 3+ "OL0(coon
*09-H27.coony " O4(.coo-) & N3-H15(nH3+) " O10(coom)
*09'H27(-COOH)-"04(-000-) & N3'H15(-NH3+)-"012(-C:O)
*09-H27 .coony " O4(.coo-) & N3-H16( N3+ "O10(.coom)
*09'H27(-COOH)-"04(-000-) & C8'H22(-CH2)"-012(-C:O)

D22(8) *N4'H17(-NH3+)"-01(-COO-) & C8'H22(-CH2)“-012(-C:O)
*N4-H18(.NH3+)"'06(.(;00.) & C8'H22(-CH2)“-012(-C:O)

D%(9) *N1-H1nHz+ "OS¢cooy & C5-H13(crz "O1licoon
*N1-H3(nH3+) "O5(.coo-) & C5-H13(crz) "O11 coom)
*09-H27 .coory "O4(coo-) & N1-H3(nH3n " O7(c-0)
*N2-H4( nn3+ " O3(.coo-) & C10-H26( ¢z "O14( coon)
*N2-H6(nH3+) " O11(.coom) & N4-H19( nHa+) "O14(coor)
*09-H27 .coory "O4(coo- & C3-HI.chz) " O7(.c=0)
*N4-H17(_NH3+)'”01(_COQ_) & C5-H12(_CH2)'”O7(_C:0)
*013'H32(-COOH)-“02(-COO-) & NS'H15(-NH3+)“-012(-C:O)
*013'H32(-COOH)-“02(-COO-) & C8'H22(-CH2)"-012(-C:O)
*09'H27(-COOH)-"04(-000-) & ClO'HZG(CHz) -“014(-COOH)

D*,(10) *N1-H1nHs+ "OS¢cooy & N2-H4(nh3+y O3 coo,)
*09-H27 .coon) "O4(.coo-y & N1-H1nH3+ OS¢ coo,)
*N1-H3(nH3+) O5(coo-) & N2-H4( N3+ O3 (.coo,
*09-H27 .coon) "O4(coo) & N1-H3(nH3+ " O5(coo,
*013-H32(.coon) "O2(coo & N2-H4(nHs+y " O3(coo,
*N2-H5( N3+ " O8(.coom) & N4-H17(nks+ "Ol(coo,
*N3-H14(nhs+) "O10¢.coom) & N4-H17(nks+"Ol(coo,
*013-H32(.coon) "O2(coo) & N3-H14(nhz+ "O10¢coon
*N3-H15(nhs+) "O10¢.coom) & N4-H18(nks+ OB (coo,
*013'H32(-COOH)'”02(-COO-) & N3'H15(-NH3+)WO]—O(-COOH)
*NS'H15(-NH3+)”'012(-C:O) & N4'H17(-NH3+) "'Ol(_coo_)
*NS'H16(-NH3+)'”010(-COOH) & N4'H17(-NH3+) "'Ol(_coo_)
*NS'H16(-NH3+)'”010(-COOH) & N4'H18(.NH3+)"'O6(.(;00.)
*013'H32(-COOH)'”02(-COO-) & N3'H16(.NH3+)'"010(.(;00H)
*09-H27 .coon) "O4(.coo-y & N4-H17 nH3+ Ol cooy
*09-H27(.coon) " O4(.coo-) & N4-H19( N3+ "OL4(coom)

D%(8) N1-H2(npz+ "Olicoo) & (N4-H17(npz+ "Olicoon)2

D*(9) *(N4-H17 (np3+y " Ol(coo,)2 & C4-H10(cHz) "Ol(coo
*(C10-H26crz) O14(coom))2 & C19-H35( ¢z 013 (.coon
*(013-H32(coom) "02(.co0-)2 & C19-H35( ez "O13(.coom)

D%(9) *(N4-H18 N3+ 014 coom))2 & C19-H35(chz) "O13(.coom)
*(09-H27 .coon) " O4(.co04)2 & C7-H20(.cr) O3 (.coo,)

D%(10) *(N1-H1(nHz+)"O5(co04)2 & N1-H2 nH3+ "Olicoo,)
*N1-H2(nh3+ "OLlicooy & (C2-H7(chy "O5(coo,)2
*N1-H2(np3+y " Ol(coor & (013-H32( coon) "O2(.coo-)2

D33(ll) *CZ'H7(-CH)'”05(—COO—) & C4-H 10(—CH2)'”01(-COO—) & CZ'H8(-CH)MO5(-COO-)
*(013-H32(.cooH) "02(.c00-)2 & C4-H10(cHz) "Ol(.coo,)
*(N3-H15( N3+ "O10(.coom))2 & C7-H20(.cHy "O3(.coo,)
*(N3'H15(-NH3+)“.012(C=O))2 & C?'HZO(_CH)'"Os(_COO_)
*(N3-H16(npz+) "O10(.coom))2 & C7-H20(.cHy "O3(.coo,)
*C7'H20(_CH)”'O3(_C00_) & C8'H22(—CH2)'”012(C=O) & C8'H22(—CH2)4“012(—C=O)

D33(12) Nl-HZ(_NH3+)'"Ol(_Coo_) & (C3'H9(_CH2) ”'07(—C=O))2

D%(13) *(N1-H1(nHz+) " O5(co04)2 & C4-H10(chzy " Ol(coo)
*(N1-H3(nHz+) "O5(.co09)2 & C4-H10(chz Ol coo,
*C4-H10(crz"Olcoo, & (C5-H12(crz) "O7c=0))2
*(N3-H15(,NH3+) ”’012(@:0))2 & C19-H35(_CH2)‘“013(_COOH)
*(CS'H22(,CH2)M012(,C:0))2 & C19-H35(_CH2)‘“013(_COOH)

D%(15) *(N2-H5(nHz+) " O8(.coomy)2 & C4-H10(crz)"Ol(coo,)
*CS-H13(,CH2)M011(,COOH) & Clg-HSS(,CHz)‘“OlS(,COOH)
*N3-H14(nH3+) 010 coom) & N3-H14(npz+y 010 coon)
*(N3-H15(nHz+) 010 .coomy)z2 & C19-H35(chzy"O13(coon)
*(N3-H16(npz+) 010 .coom))2 & C19-H35(.chz) "O13(.coom)
*C?-HZO(_CH)MO3(_COO_) & (ClO-HZG(_CHz)'"Ol4(.coo|_|))2

D%(16) *N1-H2(nHa+) " Olicooy & (C5-H12(cHr) "O7(c=0))2
*N1-H2(nH3+y "Ol(coor & (C5-H12(crz) "O9(.coom)2



D%(17) *(N4-H17 np3+y "Ol(coor)2 & C7-H20(.chy O3 coo,)
*(N4-H13(nHz+) " O6(.coo-)2 & CT-H20(cHy "O3(coo,
*(N4-H 19(-NH3+)'”014)2 & C7- HZO(-CH)WO'S(-COO-)

D33(18) N1-H2 N3+ " Olcooy & (N2-H4(nma+ " O3(coo4)2

PUYVUA S(6) C4-H10(ch2) " O2(coo-yornithine
C(5) N1-H2nps0 " O2(coo-) ornithine
C(6) C4-H10(cH2) " O1(coo-) ornithine
C(8) N2-H9nus+ " O1(coo-) ornithine
D(2) *N1-H3nh3+) "O3nos,

*N2-H7 N3+ O4nosy
*C5-H 12(CH2)-"05(NO3-)

level 2 Cl(4) N1-H4npz+ " O2(coo-) ornithine & N1-H2nHa+ " O2(co0-) ornithine
C12(5) N2-H8(NH3+)"'05(N03.) & C5'H12(CH2)“-05(NO3-)
C22(6) N2'H7(NH3+)"-O4(N03-) & NZ'H8(NH3+)"'05(N03.)
C22(7) N2-H7(NH3+)"'O4(N03_) & C5'H12(CH2)“-05(NO3-)
C?5(9) N1-H2npz+) " O2(coo-) ornithine & C4-H10(cHz)"OL(coo.) ornithine

C%(10) *N1-H4 s+ 02coo-) ornithine & N1-H2(nH3+) " O2coo-) ornithine
*Nl-H3(NH3+)'"O3(No3.) & C5'H12(CH2)“-05(N03-)

C%(11) *N1-H2 N3+ O2co0-) ornithine & N2-HOnH3+) " Olcoo-) ornithine
*N1-H3(NH3+) O3 no3-) & N2-H7 (nh3n " O4nos,
*N1-H4nn3+) " 02(c00-) orithine & C4-H10(cHz) "Ol(coo) ornithine

C%(13) N1-H4nh3+ " O2(coo) ornithine & N2-H9nH3+) " OL(coo-) ornithine

C*5(14) N2-H9wH3+ " OL(coo) arnithine & C4-H10(ch2) " OL(coo-) omnithine

C%(14) (N1-H4(nps+ " 02(c00-)2 orithine & (N1-H2nHa+ " 02(co0-)2 ornithine

C*4(20) (N1-H4nhz+ " 02(c004)2 ornithine & (C4-H10(cHz) "O1(c00-)2 ornithine

R',(6) N2-H9wH3+ "OL(coo) arnithine & C4-H10(ch2) " OL(coo-) omnithine

R?(11) N1-H2nH3+ " O2(co0-) ornithine & C4-H10(cH2) Ol(coo-) ornithine

R?(13) N1-H2nH3+ "O2(co0-) ornithine & N2-H9 3+ " OL(coo-) ornithine

R,(14) (N1-H4(nHz+ " 02(co0-)2 ornithine & (N1-H2H3+) " O2(c00-)2 ornithine

R*(20) (N1-H4nhz+ O02(c00-)2 ornithine & (C4-H10(cHz) "OL(coo-)2 ornithine

D%(10) (N1-H3(nH3n "O3n031)2 & N1-H202(c00,) ornithine

D*(13) *(N2-H8(nH3+) " OB5n039)2 & N2-H9 3+ " OL(coo-) ornithine
*(N1-H3nHz+ "O3no31)2 & C4-H10(cHz) " OL(coo.) ornithine
*C4-H10(cHz) " O1(coo) ornithine & (C5-H12(ch2) " O5n03,)2 ornithine

D33(15) *(N1-H3(nHz+) O3 (n03+)2 & N2-HOwHz+) " OL(coo) ornithine
*(N2-H7 (nH3+) " O4(no3-)2 & C4-H10cHz) " OL(coo-) ornithine

D%(16) *(N2-H7 s+ O4no3y)2 & N2-H9 N3+ " OL(coo.) ornithine
*N1-H2nH3+) 02 (c00-) orithine & (C5-H12(chzy "O5nos,)2

D%(18) N1-H2nH3+ " O2(c00-) ornithine & (N2-H7 N3+ " O4no3.))2

D%(16) N1-H2nH3+ O2(co0-) omithine & (C5-H12(cHz) "O5no03.)2

TEHMIA D(Z) *OlG(COOH)'HBWOl:g(NQZ)
*C14-H6(CH)M013(N02)
*C14-H18chy 08 c=0arom,)
*N7-H7 N3+ OL(c=0arom,)
*N7'H8(NH3+)MO]-4(N02)
*ClS-Hg(CHz)”'Oll(Noz)
*ClS-HlO(CHz)WO4(Noz)
*ClG-Hll(CHz)moll(Noz)
*Cl4-H12(CH)'"Oll(Noz)
*Cl?-HlS(CHz)WOlZ(NQZ)
*Cl?-H14(CH2)WO4(NQZ)
*NS'H15(NH3+)”'01(C:OaromA)
*N8-H16H3+) O o)
*NS-HlB(NHgar)MOlO(NOQ)
*NS'H17(NH3+)MO8(C:OaromA)
*N8-Hl7(NH3+)”'Ol4(Noz)

level 2 C(8) N7-H18nHa+) " O8(c=0arom,) & N8-H17nHa+) " O8(c=0arom,)
CH(9) *N7-H7nH3+) " OL(c=0arom) & N8-H15nH34+) Ol (c=0arom,)
*N7'H8(NH3+)WO:|-4(N02) & N8'H17(NH3+)M014(NOZ)
C%(7) 016-H5(coon) "013(no2) & N7-H7 (nps+ " O14no2)
C%(8) *016-H5coon) " O13(noz) & N8-H17(NH3+) O8(c=0arom)

*N7-H18(n3+) " O8(c=oarom) & N7-H8nn3z+ "Ol4noz)

*N8-H16NH3+) 09 no2) & N8-H17 N34y O8(c=0arom)

*N8-H16nH3+) "O10no2) & N8-H17 N3+ O8(c=0arom,)
C*(9) 016-H5(coon) "013no2) & N7-H7 (nps+ " O14no2)



C?3(10)

C?y(11)

C%(12)

C?(13)

C%(14)

C?,(15)

C?,(16)

R%(5)

R%,(6)

R%,(4)
R%,(6)

R%(7)
R%(8)
D%(5)

*016'H5(COOH)”
*N8-H17(NH3+)'”
*N8-H16(NH3+)'”
*N8-H16(NH3+)'”

*016'H5(COOH)”
*N?-Hl8(NH3+)”
*N8-H16(NH3+)”
*N8-H16(NH3+)”
*N8-H17 iz
*N8-H17 ey
*N8-H15(NH3+)”
*016'H5(COOH)“
*016'H5(COOH)”
*N8'H17(NH3+)W
*N7'H18(NH3+)W
*N7'H18(NH3+)W
*N7'H18(NH3+)W
*N8'H17(NH3+)W

‘013(n02) & N7-H18(nr3+) " O8(c=0arom)
Ol4no2) & 016-H5coory "O13(no2)
O9mno2) & N8-H17nH3y " Oldnoy)
O10mo2) & N8-H17NH3+ " Ol4noz)
"0O13no2) & C15-H9crz) "CLlcHarom)
"O8(c=0arom) & C15-H9crz) "Ollnoy)
-Og(NOZ) & C17'H13(CH2)-"012(N02)
'Olo(Noz) & C17'H13(CH2)-"012(N02)
"O8(c=0arom) & C17-H13(crz) "O12(noy)
-014(N02) & C17'H13(CH2)-"012(N02)
‘Ol (c=0arom) & C17-H14(chz Odmno2)
‘O13(no2) & N8-H17 N3+ O8c=0arom)
'013(N02) & C16-H12(CH2)'”011(N02)
O8(c=0arom) & C14-Hbcry " O13(noy)
O8(c=0arom) & C16-H12(cr2) "Ollnoy
O8(c=0arom) & N8-H16nH3+ " O9no2)
O8(c=0arom) & N8-H16H3+ "O10noz)
OS(C:Oarom.) & N7'H18(NH3+)4“08(C:Oarom.)

*N7-H7 N3+ OL(c=o0arom) & C15-H10(cHzy Odno2)
*N?-H7(NH3+)”'OZ(N02) & ClB-HlO(CHz)"'O“-(Noz)
*N7'H8(NH3+)-"014(N02) & C15'H9(CH2)"-011(N02)

*N8-Hl5(NH3+)'
*N8-H16(NH3+)'
*N8'H16(NH3+)'
*N8'H17(NH3+)'
*N8'H17(NH3+)'
*016-H5coon)
*016-H5coon)
*N?'HlS(NHgﬂ'

“O1(c=0arom)) & C16-H1lcrz) "Odnoz)
"Og(NOZ) & ClG-HlZ(CHz)'"Oll(Noz)
”OlO(NQZ) & C16'H12(CH2)”'011(N02)
“O8(c=0arom.) & C16-H12(cHz) "O1lnog)
”014(N02) & C16'H12(CH2)”'011(N02)
”'013(N02) & C15'H9(CH2)”'011(N02)
”'013(N02) & Cl?'Hl?)(CHz)WO:LZ(NQZ)
“O8(c=0arom.) & C17-H13(cHz) "O12(no2)

*N7-H7 N3+ "OLlc=0arom) & C16-H11(cHz "Odnoz)
*N7'H7(NH3+)”'02(N02) & C16-H11(CH2)"'O4(N02)
*N7-H7 N3+ " O2no2) & N8-H15n 34 O1(c=0arom)
*N7'H8(NH3+)'”014(N02) & ClG-HlZ(CHz)'"Oll(Noz)
*N7-H8(NH3+) " O14no2) & N8-H17h3+ " O8(c=0arom)

*N8-H16(NH3+)'
*N8-H16(NH3+)'
*N8'H17(NH3+)'
*N8'H17(NH3+)'
*N8'H15(NH3+)'
*016-H5coon)
*016-H5coon)
*016-H5coon)
*016'H5(COOH)

"O9no2) & C15-H(chz) Ol (noy)
-'OlO(N02) & C15'H9(CH2)"'011(N02)
"OS(C:OaromA) & C15'H9(CH2)”'011(N02)
”014(N02) & ClS'Hg(CHZ)”'Oll(NOZ)
“O1(c=0arom) & C15-H10cH2) " O4no2)
013 (v02) & C16-H12(crz 011 oy
“013(no2) & N8-H17 w3+ O8(c=0arom)
“O13no02) & N8-H16(r3) " O9noo)
"'013(N02) & N8_H16(NH3+)“4010(N02)

*N7-H7 N3+ OL(c=oarom) & C17-H14(chz Odno2)
*N7'H7(NH3+).“02(N02) & Cl?-Hl4(CH2)mO4(N02)
*N7'H8(NH3+)MO]-4(N02) & C17'H13(CH2)MO12(N02)

*016'H5(COOH)

"'OlS(Noz) & C17'H13(CH2)WO12(N02)

*N7'H8(NH3+)MO]-4(N02) & N8'H16(NH3+)"'09(N02)
*N7-H8(NH3+)'”014(N02) & N8-H16(NH3+)"'010(N02)

*016'H5(COOH)
*016-H5(coon)

013 (noz) & N8-H16nH3+ " O9No2)
013(no2) & N8-H16nwz+ "O10no2)

*C15'H9(CH2)'”011(N02) & C16'H12(CH2)M011(N02)

*C15-H 10(CH2)'
*Cl16-H 11(CH2)'
*016-H5coor)
*C15-H10cr)

”O4(N02) & ClG'Hll(CHz)WO4(NQZ)
”O4(N02) & Cl?'H14(CHZ)MO4(N02)
”’OlS(Noz) & C14'H6(CH)M013(N02)
”O4(N02) & C17-H14(CH2)MO4(N02)

N8-H16nwz+) "O10noz) & N8-H16(nH3+ O no2)
*N7-H7nn3+) " OL(c=0arom)) & N7-H7(np3+) " O2no2)

*N8-H17 s

”08(C:Oarom) & N8-H 17(NH3+)‘ “014(,\,02)

C16-H12(CH2)M011(N02) & Cl?'Hls(CH2)m012(NOZ)
C15-H9(CH2)M011(N02) & C17-H13(CH2)“‘012(N02)
*N7-H7nH3+) " O2no2) & C11-H4(charom) "O3(no2)
*N7-H7 (np3+) " OLc=oarom) & N7-H18(nn3+) " O8(c=0arom)

*N7-H7 N3+ "O2no2) & N7-H18NH3+)O8(c=0arom)
*N7-H7nH3+) " OL(c=0arom) & N7-H8(n3+) "Ol4no)
*N7-H7nH3+) "O2n02) & N8-H17(ha+ "O14no2)



D%(6)

D%(7)

D?(8)

D?(9)

*C15-H10(CH2)'”
*ClG-Hll(CHz)'”
*C17-H13(CH2)'”
*N8-Hl5(NH3+)'”
*N8-H15h34)
*N8-H15(NH3+)”
*N8-H15(NH3+)”
*016'H5(COOH)“
*016'H5(COOH)“
*016'H5(COOH)“
*N?-Hl8(NH3+)'"

O4(N02) & C15'H9(CH2)M011(NOZ)
O4(N02) & C16-H12(CH2)”‘011(N02)
OlZ(Noz) & C17-H14(CH2)‘”O4(N02)
Olc=0arom) & N8-H16m3+) " O9no2)

"O1c=0arom) & N8-H16H3+ 0100z
'Ol(C:Oarom.) & N8'H17(NH3+)'"OB(C:Oarom.)
‘Ol c=0arom) & N8-H17nrz+) " Ol4no)

‘O13(no2) & N7-H7 (w3 "OL(c=0arom)
‘O13(no2) & N7-H7 (N3 " O2no2)
'Olg(Noz) & ClS'HlO(CHz)"'O4(N02)
OZ(NOZ) & C15'H10(CH2)-“O4(N02)

*C15'H9(CH2)'”011(N02) & ClG-Hll(CHz)MO“-(Noz)

*C15-H10(CH2)W
*Cl6-H11(CH2)”
*Cl6-H12(CH2)”
*N8'H15(NH3+)”
*N8'H16(NH3+)”
*N8-H16(NH3+)”
*N8-H17pi3e)
*“NB-H17 prae”
*016'H5(COOH)“

O4(N02) & C16-H12(CH2)”‘011(N02)

'04(N02) & Cl?-Hl3(CH2)M012(Noz)
'Oll(Noz) & C17-H14(CH2)‘”O4(N02)
"O1(c=0arom) & C17-H13(crz) "O12(noy)
‘O9no2) & C17-H14(chp " Odnoz)
'Olo(Noz) & Cl7-H 14(CH2)-"O4(N02)
"O8(c=0arom) & C17-H14crz) " Odnoy)
-014(N02) & C17'H14(CH2)-"O4(N02)

‘O13(no2) & C11-H14cHarom) O30y

*C11-H4crarom) O3 (no2) & C14-H6(cry "O13(no2)

*N7-H18(NH3+)"'

O8(':::Oarom.) & C:I-:I-'H‘]'(CHarom.)'”OB(NOZ)

*N7-H7nn3+) " OL(c=0arom)) & C11-H4(charom) " O3no2)
*N7-H8 N3+ "Ol4noz) & C11-H4crarom) "O3(no2)
*C11-H4cHarom) O3 (noz) & C15-H9cHz) 01l oz
*C11-H4cHarom) O3 (noz) & C16-H12 ¢y "O1l oz
*C11-H4cHarom) O3 (noz) & C17-H13(cHz) "O12(no2)

*N8'H15(NH3+)W
*N8-H17(NH3+)'"
*N8-H17(NH3+)'"
*016-H5(CQOH)"
*N7-H18(NH3+)"'

O1c=0arom) & C11-H14cHarom) "O3no2)
O8(':::Oarom.) & C:I-:I-'H:1-4('::Har0m.)'"O3(N02)
014no2) & C11-H14 cHarom) "O3(no2)
'Ols(Noz) & ClG-Hll(CHz)"'O4(N02)
08,c=0arom) & C16-H11(chz Odno2)

*N7-H7 N3+ OL(c=0arom) & C15-H9crzy "O11no2)
*N7'H7(NH3+)”'02(N02) & C15'H9(CH2)”'011(N02)
*N?'HS(NH3+)'”014(N02) & C15'H10(CH2)WO4(N02)
*C15'H9(CH2)'”011(N02) & Cl?'Hl4(CH2)MO4(Noz)

*ClS-HlO(CHz)W
*N8'H16(NH3+)W
*N8'H16(NH3+)W
*N8'H17(NH3+)W
*N8-Hl7(NH3+)m
*N8-H15(NH3+)”'

O4(NOZ) & Cl?'Hl3(CH2)M012(N02)
Og(NOZ) & ClG'Hll(CHz)mo4(Noz)
OlO(NQZ) & C16'H11(CH2)WO4(NQZ)
0O8(c=0arom) & C16-H11(cHzy "Odnoz)
Ol4(N02) & ClG-Hll(CHz)WO‘]-(Noz)
O1(c=0arom) & C16-H12(cHp) Ol o)

*N7-H7 N3+ OL(c=0arom) & O16-H5coon) "O13(no2)
*N7'H7(NH3+).“02(N02) & OlG'HS(COOH)”'OlB(Noz)

*016'H5(COOH)”
*016'H5(COOH)”
*N?'H18(NH3+)W

.013(N02) & C15-H10(CH2)"'O4(N02)
'013(N02) & C17-Hl4(CH2)'"O4(N02)
O8(c=0arom) & C17-H14crz) " Odnoz)

*N7-H7 (n3+) O (c=o0arom) & C16-H12(chz " O1lnoy)
*N7-H7 (n3+) O (c=0arom) & C16-H12chz " O1lnog)
*N7'H8(NH3+)'”014(N02) & ClG'Hll(CHz)mo4(Noz)

*N8'H15(NH3+)W
*N8'H16(NH3+)W
*N8-H16(NH3+)”'
*N8-Hl7(NH3+)W
*N8-Hl7(NH3+)W

Olc=0arom)) & C15-H9chz "Ollnoy
Og(NOZ) & ClS-HlO(CHz)'”O4(N02)
OlO(Noz) & Cls-HlO(CHz)WO‘l(Noz)
08(c=0arom) & C15-H10cHzy "Odnoz)
014(N02) & Cls-HlO(CHz)WO‘l(Noz)

*C11-H4cHarom) " O3(noz) & C15-H10cHzy "Odnoz)
*C11-H4 cHarom) " O3(noz) & C16-H11 ¢y "Odnoz)
*C11-H4 cHarom) " O3(noz) & C17-H14crzy "Odnoz)

*N8-H16(NH3+) -
*N8-H16 3y
*016'H5(COOH)“
*016'H5(COOH)“
*N7-H18(r30)

‘O9no2) & C11-H14(cHarom) "O3(no2)
0O10(no2) & C11-H14(cHarom) "O3no2)
‘013(N02) & ClG-Hll(CHz)MO4(NQZ)
‘O13no2) & N8-H15nH3+) " Olc=0arom,)
0O8c=0arom) & N8-H15\Hs+) "Olc=0arom)

*N7-H7 N3+ OL(c=o0arom) & C17-H13(chz) " O12(no2)
*N7'H7(NH3+)WOZ(N02) & C17'H13(CH2)M012(N02)



*N7-H7NH3+) "O2no2) & N8-H16nH3+ "O10No2)
*N7-H7 N3+ " O2no2) & N8-H17 (NnHa+y " O8 c=0arom)
*N7-H7NH3+) "O2no2) & N8-H17nH3y " Ol4(noz)
*N7-H8(NH3+)'”014(N02) & Cl?-H14(CH2)”'O4(Noz)

D?,(10) *N7-H7nh3+) "OLc=0arom) & N8-H16nH3+) " O9no2)
*N7-H7 N3+ OL(c=o0arom) & N8-H16(nHz+) "O10no2)
*N7-H7 N3+ OL(c=o0arom) & N8-H17 (nwasy "O8(c=0arom)
*N7-H7 N3+ OL(c=o0arom) & N8-H17nns+y " O8c=0arom)
*N7-H7 N3+ OL(c=o0arom) & N8-H17 w3+ "O14(noy)
*N?-H7(NH3+)”'OZ(N02) & N8-H 16(NH3+)"-09(N02)

*N7-H8nH3+ 014 (no2) & N8-H15NHz+) " Ol(c=0arom,)

D*(11) 016-H5¢coon) "O13(no2) & N8-H15nHs+ " OLc=0arom,)

D%(10) N7-H7nH3+ " O2(no2) & O5-H2"02(no2) & N7-H7 (nH3+) N7 ornithine(nHa+)

D%(12) *N7-H7nn3+y " OL(c=0arom)) & C5-H2(crarom) " 02no2) & N7-H7hz+) " OL(c=0arom)
*(N8-H15t3+) " OL(c=0arom.))2 & C5-H2(cHarom) "O2no2)

D%(14) *C15-H10(cHz) "O4no2) & C5-H2(cHarom) "O2no2) & C15-H10(cH2) " Odno2)
*C16-H11crz 'O no2) & C5-H2 charom) " O2no2) & C16-H11cHoy "Od(noy)
*C17-H14chz) " O4no2) & C5-H2(cHarom) "O2no2) & C17-H14(cHz) " Odnoz)

VUVHYII C(4) C8'H19(CH2)'”05(COO—)

C(5) *N1-H1nnz+ 02 (coo-) ornithine
*N1-H3(nH3+) " O2(coo-) ornithine
*N3'H16(NH3+)WO4(COQ_)

*C7'H17(CH)'”06(COO-)

C(6) C4-H8ch2) " O1(c00-) ornithine
C(8) N2-H13(nwa+ " Ol(coo.) ornithine
8(6) *NS'H15(NH3+)”'05(COO-)

*C4-H8ch2) " O2(c00-) ornithine
D(2) *Nl-HZ(NH3+)”'O3(coo_)

*C3-Hbchz) " O3(coo,)
*N2-H ll(NH3+)m07(OH2)
*N2-H 12(NH3+)WO4(COO-)
*N3-H 14(NH3+)'”07(OH2)
*O?'HZO(OHZ)‘ “OG(COO—)
*07'H21(0H2)‘ “OS(COO—)
D%(10) NI1-HInnzs " O2coo.) ornithine & (N1-H2nH3+ "O3(co0.)2

level 2 C12(4) N1-HInpan " O2(c00-) ornithine & N1-H3nHz+ ™ O2(c00-) ornithine
C%(6) (O7-H21(0H2) "O5(co04)2 & O7-H20(0H2) " O6(co0,)
C22(7) C?'Hl?(CH)MOG(CQo_) & C8'H19(CHZ)MOS(CQO_)
C%(8) *0O7-H20012) " O6(coo-) & N3-H14\hz+) 07 0H2)
*O?'HZl(OHZ)MOE)(CoQ,) & N3'H14(NH3+)MO7(QH2)
C%(9) *N1-H1nhz+) "O2coo.) omithine & C4-HBcHz)"Ol(coo) ornithine

*N1-H3 N3+ "O2(co0-) ornithine & C3-H8(cHzy " OL(coo.) ornithine
*N2-H12 N3+ " O4coo.) & C3-Hbchzy O3 (coo,)
*C7'Hl7(CH)m06(COO-) & C8-H 19(CH2)'”05(COO—)

C?(10) *N1-H1nmz+) " O2coo-) ornithine & N1-H3nHz+ " O2(coo-) ornithine
*N3-H16(NH3+)'”O4(000_) & C?-H17(CH)”'06(000_)

C%(11) *N1-H1nmz+) " O2co0-) ornithine & C4-H8(crz)"Ol(coo-) ornithine
*N1-H1nnz+ " O2(co0-) omithine & N2-H13(nHz+) " OLlcoo-) ornithine
*N1-H2nH3+) " O4(coo-) & N2-H12(h3+ " Odcoo,
*N1-H3nH3+) 02 (co0-) omithine & N2-H13"O1(coo-) ornithine
*CS'ng(CHz)WOS(COO_) & N3'H16(NH3+)'”O4((;00_)

C%(13) N1-H1nhz+ "O2(coo,) ornithine & N2-H13nH3+) " Ol(coo.) ornithine

C*5(14) N2-H13nHz+ "OLicoo) ornithine & C4-H8chz) " OLcoo-) ornithine

C*y(14) (N1-H1nms+ " 02(c00-)2 arnithine & (N1-H3nH3+) " O2(c00-))2 omnithine

C44(16) (C7-Hl7(CH)MO6(Coo_))2 & (C8'H19(CH2)'”05(COO-))2

C*4(20) *(N1-H1(nmz+ " 02(c00-)2 ornithine & (C4-H8(crz) " O1(coo-))2 ornithine
*N3-H16(NH3+)MO4(COO,) & (C7'H17(CH)M06(COQ,))2

R',(6) *(N1-H2(np3+) " O3(co0-)2 & C3-HB(cHzy O3 coo,)
*N2-H13nh3+)"Olcoo) ormithine & C4-H8(cha2)"Ol(coo.) ornithine

Rzz(ll) N1-H3(nHzn " O2(c00-) ornithine & C4-H8(cH2)"O1(coo-) ornithine

R22(13) N1-H3(nHz+ " O2(c00-) ornithine & N2-H13nH3+ " O1(coo-) ornithine

R%(14) (N1-H1nHz+ " O02(c00-)2 ornithine & (N1-H3nH3+) " O2(c00-)2 ornithine

R44(18) (C?-H].?(CH)MOG(CQO_))Z & (C8'H19(CH2)MO5(COQ_))2

R*(20) *(N1-Hlnmzo  02(c00-)2 ornithine & (C4-H8(crz) " O1(co0-))2 omithine
*(N3'H16(NH3+)”‘04(COO»))2 & (C?-H:L?(CH)MOG(CQO_))Z



YIGMAE

D%(3)
D?(4)

D?(5)
D?(7)

D?(8)

D?(10)
D%(7)
D%(8)

D%(9)
D%(10)

D%(11)
D%(12)

D*(13)

D%(14)

D%(15)

D*(16)

D*(18)

D(2)

N2-H11(nmss "O7(on2) & N3-H14nhsy "O7on2)
*O7-H20012) " O6(co0-) & N2-H11nH3+) "O7on2)
*O7-H21 012" O5(co0-) & N2-H11 3+ "O7on2)
N2-H11(nmas "O7(on2) & N2-H12(nh3+) "Od(coos
*(N1-H2(nH3+) " O03(co0-)2 & N3-H14 s+ 07 (o)
*N3-H14(nn3+ " O70n2) & (C3-H6(cHz) " O3(coo-)2
*N2-H12(nH3+ " O4(coor) & N3-H14ps+ "O7 o2
*N1-H2(nH3+) " O3(coo-) & O7-H20 02y "O6(co0-)
*N1-H2Nn3+ " O3(coo-) & O7-H21 012y "O5(coo)
*N2-H11 3+ "O7on2) & C3-Hb6(cHz) "O3(coo-)
*07-H20(0n2)"O6(coo,) & (C3-Hb(cHz) "O3(co04)2
*07-H21 012" 05(coo, & (C3-Hb(cHz) "O3(co04)2
*NZ'le(NH3+)mO4(COO-) & O7'H20(0H2)"'06((;oo.)
*NZ'le(NH3+)mO4(COO-) & 07'H21(OH2)"-05(COO-)
(N1-H2(np3+) " O3(c00-)2 & N2-H11 s+ 07 (oHz)
(O7-H21 612 "O5(c00-))2 & C8-H19chzy "O5(co0,)
*(N2-H12 N3+ "Od(cooy)2 & N3-H16(nH3+ " O4(coo
*(O7-H20(0H2) " O6(co0-))2 & C7-H170H2) " O6(coo-)
(O7-H20(012) "O6(co0-))2 & C8-H19chz) "O5(coo,)
*N1-H3 N3+ " O2(co0-) ornithine & (N1-H2(n3+) " O3(coo4)2
*(N1-H2(nH3+) " 03(c00-)2 & N3-H16(nH3+) "O4coo,
*N3-H16(x3+ " O4coo) & (C3-HB(chz)“O3(coo-)2
*(N3-H14h3+ 07 0H2)2 & N3-H16nH3+ "O4(coo,)
*(O7-H21 (012 "05(c004)2 & C7-H17(cry 06 coo,
(C3-H6(cH2) "O3(co0-)2 & C4-H8(chz " Ol(coo-) ornithine
*(N1-HI Ntz 02co04)2 ornithine & (C3-HB(chz "O3(coo4)2
*(N1-H2(NH3+) " O3(c009)2 & C7-H17(cry "O6(coo,)
*N1-H2(nH34+) " O3(coo-) & (C3-HB(crz) " O3(coo,)2
*(C3-H6(cHz) "O3(c00-)2 & C7-H17cry " O6(coo)
*(N2-H12(n3+ " O4(coo)2 & C7-H17(chy OB (oo
*(N3'H14(NH3+)'”07(OH2))2 & C7'H17(CH)'”06(COO-)
*(N1-H2 (w34 O3(co0)2 & C4-H8(cha " O1(coo) ornithine
*(C3-H6cr2 "O3(co04)2 & C8-H19cHz "O5(coo,
*(N2-H11lnmsn "O7(0n2)2 & N2-H13nH3+ " O1(coo:) ornithine
*(N2-H12(nH3+) 04 (coo)2 & N2-H13(nHz+) " OL(coo-) ornithine
*(N2-H12(nH3+ " O4(coo-)2 & C8-H19chzy "O5¢coo
*(N3-H14(nH3+) " O7(oH2)2 & C8-H19(cHz) " O5(coo,)
*(O7-H20(012) "O6(c00-))2 & N3-H16(nH3+) O (coo-)
*N3-H16(nr3+) "O4(coo, & (O7-H21(onz) "O5(coo,)2
*(N1-H2nH30 "O3(co0-)2 & N2-H13(NHa+) " O1(coo-) ornithine
*(N2-H11l(nrsn "O7(0m2))2 & C4-H8 crz2 " O1(coo-) ornithine
*(N2-H12(nH3+) " O4coo-)2 & C4-H8(chz " OL(coo-) ornithine
*(N1-H2(nm3+ " O03(co0)2 & C8-H19chz) "O5(coo)
*N2-H13(nH3+) " OLcoo-) ornithine & (C3-HB(crz2 " O3(coo,)2
*(N1-Hlnnso 02(c00-)2 ornithine & (N2-H11nz+) " O7 or2)2

*N1-H1nnz+ 02 (coo-) ornithine & (N2-H12(nwa+y " Odcoo)2

*N1-H3nn3+ 02 (coo-) orithine & (N2-H11 sy " O70n2)2
*N1-H3 N3+ " O2(co0-) ornithine & (N2-H12(np3+) " O4coo-)2
*N1-H2(NH3+) " O9(coo-) ornithine
*NL-H3gpe" F23
*NL-H3 50" F26
*N1- H4(NH3+)'”011(COO») ornithine

*C4-HT oz F26
*N2- Hll(NH3+)” 06(COO -) ornithine
*N2-H12eyF12

*N2-H12031)
*N2-H120z1)
*N2-H120z1)
*N2-Hl3(NH3+)'”
*N2-Hl3(NH3+)'”
*N2-H13(NH3+)'”

F13
F16
F17
F1
F3
F10

*C7-H14cn) F6

*N3-H15 30”05
*N3'H16(NH3+)M

(COO-) ornithine
01200 ornithine

“N3-H17 iz~ F4

*N3'H17(NH3+)M

F6



*N3'H1(NH3+)WF10
*C8-H18(CH2)'”F3
*C8-Hl8(CH2)'”F10
*C9-H20(CH2)”'F12
*N4-H24(\n3+) " O9(coo-) ornithine
*N4-H25\n3+ 'F22
*N4-H25\n3+ F23
level 2 D%(3) *N2-H11(np3+ " OB6(coo-) ornithine & N7-H4Lhs+) " O6(coo-) ornithine
*Nl'H3(NH3+)mF23 & NlO-H65(NH3+)F23
*Nl'H3(NH3+)mF26 & C18'H44(CH2)F26
*Cl8'H44(CH2)mF26 & C4'H7(CH2)”'F26
D22(4) *N2-H12(nn3+) 'F12 g N4-H26 (34 "F20
*N6'H38(NH3+)WF13 & N2'H12(NH3+)MF13
D%(5) *N1-H3nhz+) "F23 & N1-HZ2(nHa+y "O9coo-
*N1-H4nhz+ OL1Lcoo-jomnithine & N1-H2 3+ O9(coo-) ornithine
*C18-H44(CH2)F22 & Nl'H3(NH3+)MF23
*N5'H29(NH3+)WF21 & Nl'H3(NH3+)MF23
*C4-H7chpyF26 ¢ C12-H27 ¢y 'F25
*N2-H11nH3n " O6(coo-) ornithine & C25-HB61(cH2) " O5(co0-) ornithine
D?(6) *N2-H11nH3+)  O6(coo-) omithine & C12-H27 ¢y "F25
*N2-H11 3+ " O6(coo) ornithine & NS-H28(n3+) " O8(co0-) ornithine
D?(7) *N1-H2(np3+ " 09coo-) ornithine & NB-H37 (nh3+) " O2(co0-) ornithine
*N1-H2nH34+) 09 (co0-) ornithine & N9-HS55 N3+ F14
*N2-H11 3+ O6(coo-) ornithine & C4-H7chz) ' F26
*NZ-le(NH3+)”'F12 & C4-H7(CH2)'"F26
*C?-Hl4(CH)'"F6 & C9-H20(CH2)'"F12
D*(8) *N1-H2(np3+) " O9coo-) ornithine & C4-H7crz) " F26
*N1-H4nhz+) "Olcoo.) ormithine 1 & C4-H7(crp) "F26
Dzz(g) *N1-H2 N3+ 09 (coo-) ornithine & C25-H61(crz) " O5(coo-) ornithine
*N1-H4nnz+) "OLL grnithine & C30-H75cHp)F22
*N4'H25(NH3+)WF22 & C7'H14(CH)WF6
D22(10) *N1-H2(np3+) " O9coo-) ornithine & N2-H11(nH3+) " O6(coo-) ornithine
*N1-H2nH3+) 09 coo-) ornithine & N2-H12(nHa+y "F12
*Nl'H3(NH3+)WF23 & N2'H12(NH3+)MF12
D12(3) *N1-H2(np3+) 09 (coo-) ornithine & N4-H24(nH3+) " O9(coo-) ornithine
*N2-H12\pz+) "F16 g N12-H78\p3+) "F16
C*,(10) N1-H4nnz+ " O11coo.) ornithine & N11-H69 N3+ "Ol(coo-) ornithine

Rlz(S) N3-H17(NH3+)WF6 & C?'H14(CH)MF6
R12(6) N3-H17(NH3+)WF4 & C8'H18(CH2)WF10
R12(7) Nl-H3(NH3+)MF26 & C4'H7(CH2)WF26
R%(3) N2-H12z ™ F13 & N2-H12(0 F17
R%,(4) N1-H3 Nz F23 g N1-H3 iz “F26
R22(7) *N3-Hl7(NH3+)mF4 & C4-H14(CH2)F6
*ClZ—H27(CH)F25 & ClS-H3l(CH2)F24
R%(8) N3-H17hss+) F4 & C8-H18(chy F3
R%(9) N1-H3 Nz "F23 & C4-H7 iz "F26

Rzz(lo) N1-H2nmsn " O9(coo-) ornithine & N9-H54 02 co0.) ornithine
R",(16) N2-H11npsn " O6(coo-) ornithine & N6-H37nH3n " O2(coo-) ornithine

Table S6. Interplay of interactions (forming synthons) between various functionalities in crystals of ornithine derivatives.

O-H o, om2, coon) " O(c=0, oH, NO2, OH2, S04, COO-, COOH)

O-Hcoon, oH2)"O(sos, coom, coo-, No2) & N-Hnrs+) "O(sos, coon, Nos-, o2, coo-, No2, c=0)

O-Hon, oH2, coon) " O(c=0, oH, No2, 504, c00-, coor)j2 & C-H carom, crz, cH, coor) " O(cooH, s04, 0H2, COO-, NO3-, NO2, C=0)
N-H(nH, NH3+N03) "O(c=0, co0-, NO3-, OH2, COOH, NO2)

N'H(NH3+)WO(C:O, S04, COOH, NO3-, COO-, NO2) & C'H(CHZ, CH2)“O(C:O, S04, OH2, COO-, COOH, NO3-, NO2)




C-H carom., cH, cHz)"O(coo-, cooH, oHz, $04, CO, NO3-, NO2
N-Hnhz+) "Br

N-Hhs+ 'Br & O-Hcoony "O(sos
N-Hnhs+ 'Br & N-Hnhz+) "Osos
O-Hcoon, onz) " 'F

O-Hcoon, onz) 'F & C-Hchy " F

O-H(coon, onz)'F & NnHz+-H "O(onz)
O-Honz) F & Cicry-H "Oonz)
N-Hnz+ F

N-Hnhz+) " F & Nnwz+)-H ™ Oz, coony
N-Hnhs+y F & Ccry-H "Oonz)
N-Hnhs+y F & Ccrz-HF

C-Hichy F

C-Hchz'F & NnHs+~H " O(onz, coory
C-Hcha) F & Cicry-H "Oonz)
O-Hcoony Cl

O-Hcoon) "Cl & Nntz+-H "Oc.oc)

O-H coon) " 'Cl & Cchz-H " Ocoony
N-Hhz+ Cl

C-Herpy Cl

C-Hcra)"Cl & Nonz+, nvy=H O coo,)
C-Hcrz) "Cl & C(crz-H 'O coo,)
N-Hnrso ™ Cl & Ocoory-H "Osos
N-Hnrzo Cl & Ninnas, noy-H " O(coo-, Nos-, 504, c=0, coom,)
N'H(NH3+)'"C| & C(crz-H "O(coon, coo-, No3-)
N-Hnha+) "Cl & O(coony-H Cl

N-H(NH3+)"'C| & C(CHz)-H'"CI

Table S7. Percentage contributions of interatomic contacts to the Hirshfeld surface for (1), (2) and other ornithine derivatives.

H*N IN“O  /H“Cl /H*Br [O“F /H“F [Cl"Cu /F*Cl [O"Cl
EXPFAU 536 201 189 15
@ 534 231 179 32 1
GOTFAY 129 772 14 66 16

TEFMIA 10.9 75.2 1.2 1 9.7 14




ORNBDL10
BAPKUB
BAPKOV
EVIJAU

2
BEZQOO
IHEPES

YIGMAE

VUYHII
CAPRAM
BIHYEX
BAPKIP
JADGED

PUYVUA

45.4

39.4

39

33.2

30

41

39.9

34.5

29.9

30

29.7

37.1

414

42.1

54.6

65.2

25.3

194

37.6

56

57.4

64.3

66.9

65.2

67.2

4.3

1.6

2.9

1.6

4.3

1.8

1.2

14

11

1.6

16.4

8.6

335

155

16.6

12 45.6
15 19.8 2.6 3.3
31.9

17

Table S8. Properties of ornithine moiety in analyzed structures, as derived from HS calculations.

Volume Area Globularity  Asphericity

[A%] [A%]
EXOFAY 437.70 402.46 0.693 0.334
@ 490.02 414.82 0.725 0.080
GOTFAY 170.58 182.82 0.814 0.111
TEFMIA 168.25 179.65 0.820 0.118
ORNBDL10  159.68 171.08 0.832 0.130
BAPKUP 168.92 177.59 0.832 0.088
BAPKOV 168 176.45 0.835 0.089
EVIJAU 168.20 177.50 0.830 0.089
2 161.12 172.85 0.828 0.138
BEZQOO 176.26 181.92 0.836 0.136
IHEPES 257.96 254.61 0.770 0.028
YIGMAE 165.89 177.66 0.822 0.119
VUYHII 160.49 170.86 0.836 0.132
CAPRAM 162.17 173.91 0.827 0.131




BIHYEX 180.48 184.95 0.835 0.144
BAPKIP 178 183.88 0.832 0.126
JADGED 162.94 172.7 0.835 0.102
PUYVUA 163.96 172.54 0.840 0.123

Table S9. Water solubility predictions of ornithine-based compounds.

Compound LogP LogS LogS LogS
(concensus LogP) (ESOL) (Ali) (SILICOS-IT)

DFMO -0.87 highly soluble highly soluble soluble
Q) 1.81 soluble soluble moderately soluble
EXOFAY 0.06 soluble soluble soluble
GOTFAY -2.75 highly soluble highly soluble soluble
TEFMIA -1.24 highly soluble soluble soluble
) -3.83 highly soluble highly soluble soluble
ORNBDL10 -3.76 highly soluble highly soluble soluble
BAPKUB -4.56 highly soluble highly soluble soluble
BAPKOV -4.63 highly soluble highly soluble soluble
EVIJAU -4.49 highly soluble highly soluble soluble
BEZQOO -1.84 highly soluble highly soluble soluble
YIGMAE -1.83 highly soluble highly soluble soluble
IHEPES -0.73 soluble soluble soluble
VUYHII -6.60 highly soluble highly soluble soluble
CAPRAM -6.60 highly soluble highly soluble soluble
BIHYEX -4.72 highly soluble highly soluble soluble
BAPKIP -4.39 highly soluble highly soluble soluble
JADGED -4.49 highly soluble highly soluble soluble
PUYVUA -3.23 highly soluble highly soluble soluble

Table S10. Pharmacokinetic toxicity parameters obtained via pkCSM web server.

AMES toxicity

Max. tolerated dose (human)
[log mg/kg/day]

hERG I inhibitor

no

0.199

no




hERG Il inhibitor

Oral rat acute toxicity (LD50)
[mol/kg]

Oral rat chronic toxicity
(LOAEL) [log mg/kg_bw/day]

hepatoxicity
Skin sensitisation

T. Pyriformis toxicity [log
ug/L]

Minnow toxicity [log mM]

no

2.456

2.914

yes
no

0.296

2.265

Table S11. Toxicity parameters for (1).

Oral toxicity prediction results for input compound

Name QCC(C(=0)0)
[MEeleE]L D50: 5000mg/koll (NCEOjetceccct)CCCN
Predicted Toxicity Class: 5 | | Moweiaht | i
Number of hydrogen 7
bond acceptors
. 2 | 3 | 4 \ 5 I 6 l Number of hydrogen 0
bond donors
Average similarity: 87.65% | || Number of atoms K
@ O ‘ Number of bonds | 28
Prediction accuracy: 70.97% | || numberofrings [2
‘ Number of rotable bonds | "
| ‘ Total charge | 0
T o ‘ il\\rgzcular Polar Surface ‘ 115.73
Table S12. Toxicity model report for (1).
Toxicity Model Report
Classification Target | shorthand | Prediction | Probability
Organ toxicity Hepatotoxicity dil Clnactve 0.86
Toxicity end points Carcinogenicity carcino Inactive 067
Toxicity end points Immunotoxicity immuno _ 0.98
Toxicity end points Mutagenicity mutagen _ 072
Toxicity end points Cytotoxicity oyto Cnacive 078
Tox21-Nuclear receptor signalling pathways Aryl hydrocarbon Receptor (AhR) nr_ahr _ 0.92
‘ Tox21-Nuclear receptor signalling pathways | Androgen Receptor (AR) nr_ar _ 0.95
‘ Tox21-Nuclear receptor signalling pathways | Androgen Receptor Ligand Binding Domain (AR-LBD) nr_ar_lbd _ 098

‘ Tox21-Nuclear receptor signalling pathways

Aromatase

nr_aromatase

‘ Tox21-Nuclear receptor signalling pathways

Estrogen Receptor Alpha (ER)

nr_er

‘ Tox21-Nuclear receptor signalling pathways

Estrogen Receptor Ligand Binding Domain (ER-LBD)

nr_er_lbd

‘ Tox21-Nuclear receptor signalling pathways

Peroxisome Proliferator Activated Receptor Gamma
(PPAR-Gamma)

nr_ppar_gamma

‘ Tox21-Stress response pathways Nuclear factor (erythroid-derived 2)-like 2/antioxidant sr_are
responsive element (nrf2/ARE)

‘ Tox21-Stress response pathways Heat shock factor response element (HSE) sr_hse

‘ Tox21-Stress response pathways Mitochondrial Membrane Potential (MMP) sSr_mmp

‘ Tox21-Stress response pathways Phosphoprotein (Tumor Supressor) p53 sr_p53

‘ Tox21-Stress response pathways ATPase family AAA domain-containing protein 5 (ATADS) sr_atadd



